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25@>OB=>AB59, D>@<C;C ?>;=>9 25@>OB=>AB8, D>@<C;C �5@=C;;8, :><18=0B>@=K5 
D0:BK 8 D>@<C;K; >F5=820BL 25@>OB=>AB8 @50;L=KE A>1KB89; C<5=85 >?5@8@>20BL 
?>=OB8O<8: A;CG09=0O 25;8G8=0, @0A?@545;5=85 25@>OB=>AB59, <0B5<0B8G5A:>5 
>6840=85, 48A?5@A8O 8 AB0=40@B=>5 >B:;>=5=85 A;CG09=>9 25;8G8=K, DC=:F88 
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@0A?@545;5=8O 8 ?;>B=>AB8 @02=><5@=>3>, ?>:070B5;L=>3> 8 =>@<0;L=>3> 
@0A?@545;5=89; C<5=85 8A?>;L7>20BL A2>9AB20 87CG5==KE @0A?@545;5=89 4;O 
@5H5=8O 7040G; 7=0:><AB2> A ?>=OB8O<8: 70:>= 1>;LH8E G8A5;, <5B>4K 2K1>@>G=KE 
8AA;54>20=89; C<5=85 ?@82>48BL ?@8<5@K ?@>O2;5=8O 70:>=0 1>;LH8E G8A5; 2 
?@8@>4=KE 8 >1I5AB25==KE O2;5=8OE; 

3#$C14 C<5=85 A2>1>4=> >?5@8@>20BL ?>=OB8O<8: B>G:0, ?@O<0O, ?;>A:>ABL, 
?@>AB@0=AB2>, >B@57>:, ;CG, ?;>A:89 C3>;, 42C3@0==K9 C3>;, B@5E3@0==K9 C3>;, 
?5@5A5:0NI85AO, ?0@0;;5;L=K5 8 A:@5I820NI85AO ?@O<K5, ?0@0;;5;L=>ABL 8 
?5@?5=48:C;O@=>ABL ?@O<KE 8 ?;>A:>AB59, C3>; <564C ?@O<K<8, C3>; <564C 
?@O<>9 8 ?;>A:>ABLN, C3>; <564C ?;>A:>ABO<8; C<5=85 8A?>;L7>20BL ?@8 @5H5=88 
7040G 87CG5==K5 D0:BK 8 B5>@5<K ?;0=8<5B@88; C<5=85 >F5=820BL @07<5@K 
>1J5:B>2 2 >:@C60NI5< <8@5; C<5=85 >?5@8@>20BL ?>=OB8O<8: <=>3>3@0==8:, 
A5G5=85 <=>3>3@0==8:0, ?@028;L=K9 <=>3>3@0==8:, ?@87<0, ?8@0<840, D83C@0 8 
?>25@E=>ABL 2@0I5=8O, F8;8=4@, :>=CA, H0@, AD5@0, @0725@B:0 ?>25@E=>AB8, A5G5=8O 
:>=CA0 8 F8;8=4@0, ?0@0;;5;L=K5 >A8 8;8 >A=>20=8N, A5G5=85 H0@0, ?;>A:>ABL, 
:0A0NI0OAO AD5@K, F8;8=4@0, :>=CA0; C<5=85 AB@>8BL A5G5=85 <=>3>3@0==8:0, 
87>1@060BL <=>3>3@0==8:8, D83C@K 8 ?>25@E=>AB8 2@0I5=8O, 8E A5G5=8O, 2 B>< 
G8A;5 A ?><>ILN M;5:B@>==KE A@54AB2; C<5=85 ?@8<5=OBL A2>9AB20 35><5B@8G5A:8E 
D83C@, A0<>AB>OB5;L=> D>@<C;8@>20BL >?@545;5=8O 87CG05<KE D83C@, 2K42830BL 
38?>B57K > A2>9AB20E 8 ?@87=0:0E 35><5B@8G5A:8E D83C@, >1>A=>2K20BL 8;8 
>?@>25@30BL 8E; C<5=85 ?@>2>48BL :;0AA8D8:0F8N D83C@ ?> @07;8G=K< ?@87=0:0<, 
2K?>;=OBL =5>1E>48<K5 4>?>;=8B5;L=K5 ?>AB@>5=8O; 

3#$C15 C<5=85 A2>1>4=> >?5@8@>20BL ?>=OB8O<8: ?;>I04L D83C@K, >1J5< 
D83C@K, 25;8G8=0 C3;0, @0AAB>O=85 >B B>G:8 4> ?;>A:>AB8, @0AAB>O=85 <564C 
?@O<K<8, @0AAB>O=85 <564C ?;>A:>ABO<8, ?;>I04L AD5@K, ?;>I04L ?>25@E=>AB8 
?8@0<84K, ?@87<K, :>=CA0, F8;8=4@0, >1J5< :C10, ?@O<>C3>;L=>3> 
?0@0;;5;5?8?540, ?8@0<84K, ?@87<K, F8;8=4@0, :>=CA0, H0@0; C<5=85 =0E>48BL 
>B=>H5=85 >1J5<>2 ?>4>1=KE D83C@; 

3#$C16 C<5=85 A2>1>4=> >?5@8@>20BL ?>=OB8O<8: 42865=85, ?0@0;;5;L=K9 
?5@5=>A, A8<<5B@8O =0 ?;>A:>AB8 8 2 ?@>AB@0=AB25, ?>2>@>B, ?@5>1@07>20=85 
?>4>18O, ?>4>1=K5 D83C@K; C<5=85 @0A?>7=020BL @02=K5 8 ?>4>1=K5 D83C@K, 2 B>< 
G8A;5 2 ?@8@>45, 8A:CAAB25, 0@E8B5:BC@5; C<5=85 8A?>;L7>20BL 35><5B@8G5A:85 
>B=>H5=8O, =0E>48BL 35><5B@8G5A:85 25;8G8=K (4;8=0, C3>;, ?;>I04L, >1J5<) ?@8 
@5H5=88 7040G 87 4@C38E CG51=KE ?@54<5B>2 8 87 @50;L=>9 687=8; 

3#$C17 C<5=85 A2>1>4=> >?5@8@>20BL ?>=OB8O<8: ?@O<>C3>;L=0O A8AB5<0 
:>>@48=0B, 25:B>@, :>>@48=0BK B>G:8, :>>@48=0BK 25:B>@0, AC<<0 25:B>@>2, 
?@>872545=85 25:B>@0 =0 G8A;>, @07;>65=85 25:B>@0 ?> 1078AC, A:0;O@=>5 
?@>872545=85, 25:B>@=>5 ?@>872545=85, C3>; <564C 25:B>@0<8; C<5=85 8A?>;L7>20BL 
25:B>@=K9 8 :>>@48=0B=K9 <5B>4 4;O @5H5=8O 35><5B@8G5A:8E 7040G 8 7040G 4@C38E 
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CG51=KE ?@54<5B>2; >?5@8@>20BL ?>=OB8O<8: <0B@8F0 2x2 8 3x3, >?@545;8B5;L 
<0B@8FK, 35><5B@8G5A:89 A<KA; >?@545;8B5;O; 

3#$C18 C<5=85 <>45;8@>20BL @50;L=K5 A8BC0F88 =0 O7K:5 <0B5<0B8:8; 
A>AB02;OBL 2K@065=8O, C@02=5=8O, =5@025=AB20 8 8E A8AB5<K ?> CA;>28N 7040G8, 
8AA;54>20BL ?>AB@>5==K5 <>45;8 A 8A?>;L7>20=85< 0??0@0B0 0;351@K, 
8=B5@?@5B8@>20BL ?>;CG5==K9 @57C;LB0B; AB@>8BL <0B5<0B8G5A:85 <>45;8 A 
?><>ILN 35><5B@8G5A:8E ?>=OB89 8 25;8G8=, @5H0BL A2O70==K5 A =8<8 
?@0:B8G5A:85 7040G8; A>AB02;OBL 25@>OB=>AB=CN <>45;L 8 8=B5@?@5B8@>20BL 
?>;CG5==K9 @57C;LB0B; @5H0BL ?@8:;04=K5 7040G8 A@54AB20<8 <0B5<0B8G5A:>3> 
0=0;870, 2 B>< G8A;5 A>F80;L=>-M:>=><8G5A:>3> 8 D878G5A:>3> E0@0:B5@0; 

3#$C19 C<5=85 2K18@0BL ?>4E>4OI89 <5B>4 4;O @5H5=8O 7040G8; ?>=8<0=85 
7=0G8<>AB8 <0B5<0B8:8 2 87CG5=88 ?@8@>4=KE 8 >1I5AB25==KE ?@>F5AA>2 8 
O2;5=89; C<5=85 @0A?>7=020BL ?@>O2;5=85 70:>=>2 <0B5<0B8:8 2 8A:CAAB25, C<5=85 
?@82>48BL ?@8<5@K <0B5<0B8G5A:8E >B:@KB89 @>AA89A:>9 8 <8@>2>9 
<0B5<0B8G5A:>9 =0C:8. 

�5M<9 >B@C9F9AJ<< 

"� 1. �K18@0BL A?>A>1K @5H5=8O 7040G ?@>D5AA8>=0;L=>9 45OB5;L=>AB8 
?@8<5=8B5;L=> : @07;8G=K< :>=B5:AB0<  

"� 2. �A?>;L7>20BL A>2@5<5==K5 A@54AB20 ?>8A:0, 0=0;870 8 8=B5@?@5B0F88 
8=D>@<0F88, 8 8=D>@<0F8>==K5 B5E=>;>388 4;O 2K?>;=5=8O 7040G 
?@>D5AA8>=0;L=>9 45OB5;L=>AB8  

"� 3. #;0=8@>20BL 8 @50;87>2K20BL A>1AB25==>5 ?@>D5AA8>=0;L=>5 8 
;8G=>AB=>5 @0728B85, ?@54?@8=8<0B5;LA:CN 45OB5;L=>ABL 2 ?@>D5AA8>=0;L=>9 
AD5@5, 8A?>;L7>20BL 7=0=8O ?> ?@02>2>9 8 D8=0=A>2>9 3@0<>B=>AB8 2 @07;8G=KE 
687=5==KE A8BC0F8OE  

"� 4. -DD5:B82=> 2708<>459AB2>20BL 8 @01>B0BL 2 :>;;5:B825 8 :><0=45  
"� 5. "ACI5AB2;OBL CAB=CN 8 ?8AL<5==CN :><<C=8:0F8N =0 

3>AC40@AB25==>< O7K:5 $>AA89A:>9 (545@0F88 A CG5B>< >A>15==>AB59 A>F80;L=>3> 
8 :C;LBC@=>3> :>=B5:AB0  

"� 6. #@>O2;OBL 3@0640=A:>-?0B@8>B8G5A:CN ?>78F8N, 45<>=AB@8@>20BL 
>A>7=0==>5 ?>2545=85 =0 >A=>25 B@048F8>==KE @>AA89A:8E 4CE>2=>-=@02AB25==KE 
F5==>AB59, 2 B>< G8A;5 A CG5B>< 30@<>=870F88 <56=0F8>=0;L=KE 8 
<56@5;838>7=KE >B=>H5=89, ?@8<5=OBL AB0=40@BK 0=B8:>@@C?F8>==>3> ?>2545=8O  

"� 7. %>459AB2>20BL A>E@0=5=8N >:@C60NI59 A@54K, @5AC@A>A15@565=8N, 
?@8<5=OBL 7=0=8O >1 87<5=5=88 :;8<0B0, ?@8=F8?K 15@56;82>3> ?@>872>4AB20, 
MDD5:B82=> 459AB2>20BL 2 G@572KG09=KE A8BC0F8OE 

�DBH9EE<BA4?PAO9 >B@C9F9AJ<< 

#� 1.2 �=0;878@>20BL 8 @0AAG8BK20BL <0B5@80;K 35>4578G5A:8E AJ5<>:. 
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$BA8 BJ9ABKAOI ED98EF6 8?S 6IB8AB7B >BAFDB?S 

 

�E>4=>9 :>=B@>;L A>AB>8B 87 7040=89, G0AB8G=> 27OBKE 87 >B:@KB>3> 10=:0 
"�- 8 �#$ ?> <0B5<0B8:5. !0 2K?>;=5=85 7040=89 2E>4=>3> :>=B@>;O 405BAO 1 
0:045<8G5A:89 G0A (45 <8=CB). 

�E>4=>9 :>=B@>;L A>AB>8B 87 2-E G0AB59: >1O70B5;L=>9 8 4>?>;=8B5;L=>9. 
"1O70B5;L=0O G0ABL A>45@68B 7040=8O <8=8<0;L=>3> >1O70B5;L=>3> C@>2=O, 

4>?>;=8B5;L=0O G0ABL 3 1>;55 A;>6=K5 7040=8O. 
#@8 2K?>;=5=88 7040=89 B@51C5BAO ?@54AB028BL E>4 @5H5=8O 8 C:070BL 

?>;CG5==K9 >B25B. #@028;L=> 2K?>;=5==>5 7040=85 87 >1O70B5;L=>9 G0AB8 
>F5=8205BAO 2 >48= 10;;; ?@028;L=>5 2K?>;=5=85 7040=89 4>?>;=8B5;L=>9 G0AB8 
>F5=8205BAO 3 10;;0<88;8 1-2 10;;0<8 70 G0AB8G=>5 @5H5=85. 

�0;;K, ?>;CG5==K5 70 2A5 2K?>;=5==K5 7040=8O, AC<<8@CNBAO. 
(>4?4 C9D96B84 54??B6 6 BF@9F>< CB CяF<54??PAB= E<EF9@9 

 

�F@9F>4 '<E?B 54??B6, 
A9B5IB8<@B9 8?я CB?GK9A<я BF@9F>< 

«3» (C8>6.) 7-9 

«4» (E>@>H>) 10-12 

«5» (>B;8G=>) 13-15 

 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): 

#$1 1, #$1 5, #$1 6, #$1 9, #$1 12, #$1 14. 

#$C 1, #$C 5, #$C 7, #$C 8, #$C 18, #$C 19. 

"� 1, "� 2, "� 4, "� 5, "� 6, "� 07 
#� 1.2. 
 

З484A<я 6IB8AB7B >BAFDB?я 

�5S;4F9?PA4S K4EFP 

�D< D9L9A<< ;484A<= 1-4 ;4C<L<F9 CD46<?PAO= BF69F <; K9FOD9I 
CD98?B:9AAOI. 

1. (1 10;;)$0A:@>9B5 D>@<C;C A>:@0I5==>3> C<=>65=8O a2-b2: 

�) a2-2ab+b2; �) (a-b)(a+b); �)  a2+2ab-b2; �) (a-b)(a-b) 

 

2. (1 10;;) #;>I04L B@5C3>;L=8:0 2KG8A;O5BAO ?> D>@<C;5: 
�) S=a*b; �) S=(a*b)/2; �) S=2a*b; �) S=(a*b)/3. 

3. (1 10;;) �0:>5 87 A;54CNI8E G8A5; 70:;NG5=> <564C G8A;0<8     8    

 

A) 0,4; �) 0,5; �) 0,6; �) 0,7  
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4. (1 10;;) �0=K 3@0D8:8 DC=:F89. �0:0O D>@<C;0 A>>B25BAB2C5B 3@0D8:C 3): 
 

1) 2) 3) 

 

�)  ; �)  ; B)  ; �) y=E+5. 
 

�D< 6OCB?A9A<< ;484A<= 5-8 ;4C<L<F9 IB8 D9L9A<я < CB?GK9AAO= BF69F. 

5. (2 10;;0)�KG8A;8B5  

6. (2 10;;0)$5H8B5 C@02=5=85x2-7x+10=0.�A;8 C@02=5=85 8<55B 1>;55 >4=>3> 
:>@=O, 2 >B25B 70?8H8B5 <5=LH89 87 :>@=59. 

7. (2 10;;0) #;>I04L 75<5;L :@5ABLO=A:>3> E>7O9AB20, >B2545==0O ?>4 ?>A04:C 
:CAB0@=8:>2 8 F25B=8:>2, A>AB02;O5B 24 30 8 @0A?@545;5=0 <564C =8<8 2 >B=>H5=88 
5:3. %:>;L:> 35:B0@>2 70=8<0NB F25B=8:8? 

8. (2 10;;0) �KA>B0 BH ?0@0;;5;>3@0<<0 ABCD 45;8B 53> AB>@>=C AD =0 
>B@57:8 AH = 2 8 HD = 32. �803>=0;L ?0@0;;5;>3@0<<0 BD @02=0 40. !0948B5 
?;>I04L ?0@0;;5;>3@0<<0. 

 

�BCB?A<F9?PA4S K4EFP 

�D< 6OCB?A9A<< ;484A<я 9 ;4C<L<F9 IB8, B5BEAB64A<9 D9L9A<я < 
CB?GK9AAO= BF69F. 

9. (3 10;;0) $K1>;>2 ?@>?;K; =0 ;>4:5 >B ?@8AB0=8 =5:>B>@>5 @0AAB>O=85 225@E 
?> B5G5=8N @5:8, 70B5< 1@>A8; O:>@L, 2 G0A0 ;>28; @K1C 8 25@=C;AO >1@0B=> G5@57 5 
G0A>2 >B =0G0;0 ?CB5H5AB28O. !0 :0:>5 @0AAB>O=85 >B ?@8AB0=8 >= >B?;K;, 5A;8 
A:>@>ABL B5G5=8O @5:8 @02=0 2 :</G, 0 A>1AB25==0O A:>@>ABL ;>4:8 6 :</G? 

 

ЭF4?BAO BF69FB6: 
 

�B@9D 
;484A<S 

1 2 3 4 5 6 7 8 9 

�F69F � � � � 2,7 2 9 816 8 
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2. $BA8 BJ9ABKAOI ED98EF6 8?S F9>Gщ97B >BAFDB?S 

&5:CI89 :>=B@>;L ?@>2>4OBAO 2> 2@5<O 0C48B>@=KE 70=OB89 ?> <0B5<0B8:5 2 
A>>B25BAB288 A CG51=K< ?;0=>< 8 @01>G59 ?@>3@0<<K "� « 0B5<0B8:0» ?> 2A5< 
@0745;0< ?@>3@0<<K. &5:CI89 :>=B@>;L A>AB>8B 87 42CE G0AB59: B5>@5B8G5A:>9 8 
?@0:B8G5A:>9. #@8 MB>< >1CG0NI85AO ?>;CG0NB 425 >B<5B:8. 

&5>@5B8G5A:0O G0ABL ?@>E>48B 2 D>@<5 CAB=KE >B25B>2: >1CG0NI85AO 
2KBO3820NB ?OBL :0@B>G5: A 2>?@>A0<8, 40NB ?>;=K9 >B25B (A> A?8A:>< 2>?@>A>2 
>1CG0NI85AO 7=0:><OBAO 2 =0G0;5 87CG5=8O @0745;0). 

(>4?4 C9D96B84 54??B6 6 BF@9F>< CB CяF<54??PAB= E<EF9@9 
 

�F@9F>4 �B?<K9EF6B 69DAOI BF69FB6 A4 F9BD9F<K9E><9 6BCDBEO 

 

«3» (C8>6.) 3 

«4» (E>@>H>) 4 

«5» (>B;8G=>) 5 

 

�040=8O ?@0:B8G5A:>9 G0AB8 (:>=B@>;L=K5 @01>BK) G0AB8G=> 27OBK 87 
>B:@KB>3> 10=:0 ��- 8 �#$ ?> <0B5<0B8:5.  

!0 2K?>;=5=85 :>=B@>;L=>9 @01>BK ?> <0B5<0B8:5 405BAO 1 0:045<8G5A:89 G0A 
(45 <8=CB). 

�>=B@>;L=0O @01>B0 A>AB>8B 8E 2-E G0AB59. � ?5@2>9 G0AB8 ?@54;0305BAO 
2K?>;=8BL 4 7040=8O - 2K1@0BL ?@028;L=K9 >B25B 87 G5BK@5E ?@54;>65==KE. �> 
2B>@>9 G0AB8 ?@54;0305BAO 2K?>;=8BL 6 7040=89 - >D>@<8BL E>4 @5H5=8O 8 70?8A0BL 
?>;CG5==K9 >B25B. 

�0 ?@028;L=>5 2K?>;=5=85 ;N1>3> 7040=8O ?5@2>9 G0AB8 >1CG0NI89AO 
?>;CG05B >48= 10;;0. #@028;L=>5 2K?>;=5=85 7040=89 2B>@>9 G0AB8 >F5=8205BAO 2 
10;;0<8 8;8 1 10;;>< 70 G0AB8G=>5 @5H5=85.  

�0;;K, ?>;CG5==K5 70 2A5 2K?>;=5==K5 7040=8O, AC<<8@CNBAO. 
(>4?4 C9D96B84 54??B6 6 BF@9F>< CB CяF<54??PAB= E<EF9@9 

 

�F@9F>4 '<E?B 54??B6, 
A9B5IB8<@B9 8?я CB?GK9A<я BF@9F>< 

«3» (C8>6.) 8-10 

«4» (E>@>H>) 11-13 

«5» (>B;8G=>) 14-16 
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3.1 �Dя@O9 < C?BE>BEF< 6 CDBEFD4AEF69 
 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): 

#$1 1, #$1 9, #$1 11, #$1 12, #$1 14. 

#$C 1, #$C14, #$C 15, #$C 16, #$C 18, #$C 19. 

"� 1, "� 2, "� 3, "� 5, "� 7. 
#� 1.2 

 

"9BD9F<K9E><9 6BCDBEO: 
1. %D>@<C;8@C9B5 B5>@5<C #8D03>@0. 
2. #5@5G8A;8B5 >A=>2=K5 D83C@K 2 ?@>AB@0=AB25. 
3. #5@5G8A;8B5 A?>A>1K 7040=8O ?;>A:>AB8. 
4. #@>4>;68B5 B5>@5<C: «�A;8 >4=0 87 42CE ?0@0;;5;L=KE ?@O<KE 

?5@?5=48:C;O@=0 ?;>A:>AB8, B>&». 
5. #@>4>;68B5 B5>@5<C: «�A;8 425 ?0@0;;5;L=K5 ?;>A:>AB8 ?5@5A5:0NBAO 

B@5BL59, B>&». 
6. %D>@<C;8@C9B5 >?@545;5=85 42C3@0=>3> C3;0. 
7. %D>@<C;8@C9B5 >?@545;5=85 B@5E3@0=>3> C3;0. 
8. $0A:@>9B5 ?>=OB85 «C3>; <564C ?@O<K<8». 
9. #5@5G8A;8B5 2708<=>5 @0A?>;>65=85 42CE ?@O<KE 2 ?@>AB@0=AB25 
10. �0:85 ?@O<K5 =07K20NBAO ?0@0;;5;L=K<8 2 ?@>AB@0=AB25? 
11. �0:85 ?@O<K5 =07K20NBAO A:@5I820NI8<8AO 2 ?@>AB@0=AB25? 
12. �0:85 ?@O<K5 =07K20NBAO ?5@?5=48:C;O@=K<8 2 ?@>AB@0=AB25? 
13. #5@5G8A;8B5 2708<=>5 @0A?>;>65=85 ?@O<>9 8 ?;>A:>AB8 2 

?@>AB@0=AB25. 
14. $0A:@>9B5 ?>=OB85 «C3>; <564C ?@O<>9 8 ?;>A:>ABLN». 
15. $0A:@>9B5 ?>=OB85 «?0@0;;5;L=>ABL ?@O<>9 8 ?;>A:>AB8». 
16. $0A:@>9B5 ?>=OB85 «?5@?5=48:C;O@=>ABL ?@O<>9 8 ?;>A:>AB8». 
17. #5@5G8A;8B5 2708<=>5 @0A?>;>65=85 42CE ?;>A:>AB59 2 ?@>AB@0=AB25. 
18. $0A:@>9B5 ?>=OB85 «C3>; <564C ?;>A:>ABO<8». 
19. $0A:@>9B5 ?>=OB85 «?0@0;;5;L=>ABL ?;>A:>AB59». 
20. $0A:@>9B5 ?>=OB85 «?5@?5=48:C;O@=>ABL ?;>A:>AB59». 
21. �0: =09B8 @0AAB>O=85 >B B>G:8 4> ?@O<>9? 
22. �0: =09B8 @0AAB>O=85 <564C ?@O<K<8?  
23.  �0: =09B8 @0AAB>O=85 <564C ?;>A:>ABO<8?  
24. #@>4>;68B5 >?@545;5=85: «#5@?5=48:C;O@ 3 MB>&». 
25. #@>4>;68B5 >?@545;5=85: «!0:;>==0O 3 MB>&». 
26. #@>4>;68B5 >?@545;5=85: «#@>5:F8O =0:;>==>9 3 MB>&». 
27. #5@5G8A;8B5 A2>9AB20 ?0@0;;5;L=>3> ?@>5:B8@>20=8O. 
28. #@82548B5 ?@8<5@K A8<<5B@89 =0 ?;>A:>AB8 2 ?@8@>45, 8A:CAAB25, 

0@E8B5:BC@5. 
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29. #@82548B5 ?@8<5@K A8<<5B@89 2 ?@>AB@0=AB25 2 ?@8@>45, 8A:CAAB25, 
0@E8B5:BC@5. 

30. � G5< >B;8G85 ?>=OB85 «42865=85» >B ?>=OB8O «?>2>@>B»? 

КBAFDB?PA4S D45BF4 №1 

�5S;4F9?PA4S K4EFP 

�D< D9L9A<< ;484A<= 1-4 ;4C<L<F9 CD46<?PAO= BF69F <; K9FOD9I 
CD98?B:9AAOI. 

1. (1 10;;)$0AH8D@C9B5 :@0B:CN 70?8AL: a∈ Ā. 

�) B>G:0 a ?@8=04;568B ?;>A:>AB8 Ā; �) B>G:0 a ?@8=04;568B ?@O<>9 Ā; �) 
?@O<0O a ?@8=04;568B ?;>A:>AB8 Ā; �) ?@O<0O a ?5@5A5:05B ?;>A:>ABL Ā.  

2. (1 10;;) #@O<K5 �� 8 %� A:@5I820NBAO. �0:>5 @0A?>;>65=85 8<5NB ?@O<K5 
�% 8 ��? 

�) ?0@0;;5;L=K5; �) ?5@?5=48:C;O@=K5; �) A:@5I820NBAO; �) ?5@5A5:0NBAO. 
3. (1 10;;) #;>A:>AB8  ÿ 8 Ā 8<5NB 1 >1ICN B>G:C. �0:>2> 8E 2708<=>5 

@0A?>;>65=85?  
�)?0@0;;5;L=K; �) ?5@5A5:0NBAO ?> ?@O<>9; �) A>2?040NB; �) A:@5I820NBAO. 
4.(1 10;;) �A;8 ?@O<0O, ?@>2545==0O =0 ?;>A:>AB8 G5@57 >A=>20=85 =0:;>==>9, 

?5@?5=48:C;O@=0 55 ?@>5:F88, B> >=0& 

�) ?5@?5=48:C;O@=0 8 A0<>9 =0:;>==>9; �) ?0@0;;5;L=0 8 A0<>9 =0:;>==>9; �) 
A:@5I8205BAO A =0:;>==>9; �) ?5@?5=48:C;O@=0 >A=>20=8N =0:;>==>9. 

 

�D< 6OCB?A9A<< ;484A<= 5-8 ;4C<L<F9 IB8 D9L9A<я < CB?GK9AAO= BF69F. 
5. (2 10;;0) +5@57 :>=FK >B@57:0 �� 8 53> A5@548=C   ?@>2545=K ?0@0;;5;L=K5 

?@O<K5, ?5@5A5:0NI85 =5:>B>@CN ?;>A:>ABL 2 B>G:0E �1, �1 8  1. !0948B5 4;8=C 
>B@57:0   1, 5A;8 >B@57>: �� =5 ?5@5A5:05B ?;>A:>ABL 8 5A;8 ��1=6,8A<, 
��1=7,4A<. 

6. (2 10;;0) #@O<K5 �%, �� 8 �� ?>?0@=> ?5@?5=48:C;O@=K. !0948B5 >B@57>: 
%�, 5A;8 ��=5 A<, �%=13 A<, ��=9 A<. 

7.(2 10;;0)�7 B>G:8 : ?;>A:>AB8 ?@>2545=K 425 =0:;>==K5. !0948B5 4;8=K 
>1I53> ?5@?5=48:C;O@0, 5A;8 ?@>5:F88 =0:;>==KE >B=>AOBAO :0: 2:3 8 4;8=K 

=0:;>==KE @02=K 23 A< 8 33 A<. 
8. (2 10;;0) !0G5@B8BL:C1��%��1�1%1�1. #>AB@>8BL B>G:C �∈��, B>G:C 

 ∈��1%, >B@57>: $�∈�1�1%1. 

 

�BCB?A<F9?PA4S K4EFP 

�D< 6OCB?A9A<< ;484A<я 9 ;4C<L<F9 IB8, B5BEAB64A<9 D9L9A<я < 
CB?GK9AAO= BF69F. 

9. (3 10;;0)$0718BL F25B=8: :@C3;>9 D>@<K (R=2 <) =0 G0AB8 @07;8G=>9 
?;>I048. $0AAG8B0BL :>;8G5AB2> A065=F52 F25B>2 4;O :064>3> A5:B>@0. "D>@<8BL 
AE5<C F25B=8:0. !0?@8<5@: 
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ЭF4?BAO BF69FB6: 
 

�B@9D 
;484A<S 

1 2 3 4 5 6 7 8 9 

�F69F � � � � 7,1 15 9 - - 
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3.2 �BBD8<A4FO < 69>FBDO 

 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): 

#$1 1, #$1 9, #$1 11, #$1 12, #$1 13. 

#$C 1, #$C 14, #$C 15, #$C 16, #$C 17, #$C 19. 

"� 1, "� 2, "� 3, "� 5, "� 7. 
#� 1.2 

"9BD9F<K9E><9 6BCDBEO: 
1. �7 G53> A>AB>8B ?@O<>C3>;L=0O A8AB5<0 :>>@48=0B 2 ?@>AB@0=AB25? 
2. �A;8 B>G:0 ;568B 2 ?;>A:>AB8 EC, :0:0O :>>@48=0B0 C =55 =C;520O? 
3. #@82548B5 ?@8<5@ :>>@48=0B B>G:8 �, :>B>@0O ;568B =0 >A8 z. 

4. $0A:@>9B5 ?>=OB85 «25:B>@». 
5. �0: =09B8 :>>@48=0BK 25:B>@0? 
6. #5@5G8A;8B5 8 @0A:@>9B5 ?@028;0 A;>65=8O 25:B>@>2.  
7. �0:85 25:B>@K =07K20NBAO :>;;8=50@=K<8? 
8. �0:85 25:B>@K =07K20NBAO ?5@?5=48:C;O@=K<8? 
9. +5<C @02=> A:0;O@=>5 ?@>872545=85 25:B>@>2? 
10. �0: =09B8 25:B>@=>5 ?@>872545=85 25:B>@>2? 
11. +5<C @025= C3>; <564C 25:B>@0<8? 
12. #@82548B5 ?@8<5@ <0B@8FK 2×2. 
13. #@82548B5 ?@8<5@ <0B@8FK 3×3. 

КBAFDB?PA4S D45BF4 №3 

 

�5S;4F9?PA4S K4EFP 

�D< D9L9A<< ;484A<= 1-4 ;4C<L<F9 CD46<?PAO= BF69F <; K9FOD9I 
CD98?B:9AAOI. 

1. (1 10;;) �0=K B>G:8 �(1,0,5), �(-2,0,4), %(0,-1,0), �(0,0,2). �0:85 87 =8E 
;560B =0 :>>@48=0B=>9 ?@O<>9 "C? 

�) �; �) �; �) %; �) �.  
2. (1 10;;) �0:85 87 25:B>@>2 0(1,0,-1), A(1/3,2/3,-2/3), 2(1,1,1), @(0,0,-2) O2;ONBAO 

548=8G=K<8? 
�) 0; �) A; �) 2; �) @. 
3. (1 10;;) �0:85 87 25:B>@>2 0(1,2,-3), A(3,6,-6), 2(2,4,-6) :>;;8=50@=K? 
�) 0, 2; �) A, 2; �) 0, A; �) :>;;8=50@=KE 25:B>@>2 =5B. 
4. (1 10;;) �0=K B>G:8 �(2,0,5), �(2,4,-2) %(-2,6,3). %5@548=>9 :0:>3> >B@57:0 

O2;O5BAO B>G:0  (0,3,4)? 
�) ��; �) �%; �) �%; �) %�. 
 

�D< 6OCB?A9A<< ;484A<= 5-8 ;4C<L<F9 IB8 D9L9A<я < CB?GK9AAO= BF69F. 
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5. (2 10;;0) �0=K 25:B>@K 0(-6,0,8) , 2(-3,2,-6). !0948B5 A:0;O@=>5 ?@>872545=85 
25:B>@>2. 

6. (2 10;;0) #@8 :0:8E 7=0G5=8OE ? 25:B>@K а⃗ (4,?,2), в⃗ (1,2,?)?5@?5=48:C;O@=K?) 
7. (2 10;;0) �0=K 25:B>@K 0(-6,0,8), 2(-3,2,-6). !0948B5 :>A8=CA C3;0 <564C 

25:B>@0<8.  
8. (2 10;;0) �>:068B5, GB> G5BK@ёEC3>;L=8: ��%� O2;O5BAO @><1><, 5A;8: 
�(6,7,8), �(8,2,6), %(4,3,2), �(2,8,4). 
 

�BCB?A<F9?PA4S K4EFP 

�D< 6OCB?A9A<< ;484A<я 9 ;4C<L<F9 IB8, B5BEAB64A<9 D9L9A<я < 
CB?GK9AAO= BF69F. 

9. (3 10;;0)  0:5B :;C<1K ?@54AB02;5= =0 :>>@48=0B=>9 ?;>A:>AB8. !0948B5 
?;>I04L :;C<1K (G5BK@5EC3>;L=8:0), 25@H8=K :>B>@>3> 8<5NB :>>@48=0BK (8;0), 
(10;8), (2;10), (0;2). 

 
ЭF4?BAO BF69FB6: 
 

�B@9D 
;484A<S 

1 2 3 4 5 6 7 8 9 

�F69F � � � � -30 -1 -3/7 - 68 
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3.3 �EAB6O FD<7BAB@9FD<<. &D<7BAB@9FD<K9E><9 HGA>J<< 

 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): 
#$1 1, #$1 3, #$1 5, #$1 14. 

#$C 1, #$C 6, #$C 7, #$C 8, #$C 18, #$C 19. 

"� 1, "� 2, "� 3, "� 4, "� 5, "� 6. 
#� 1.2 

 

"9BD9F<K9E><9 6BCDBEO: 
1. +5<C @025= C3>; 2 >48= @0480=? 
2. � :0:8E G5B25@BOE B@83>=><5B@8G5A:>3> :@C30 DC=:F8O C=sinE ?@8=8<05B 

?>;>68B5;L=K5 7=0G5=8O? 
3. � :0:8E G5B25@BOE B@83>=><5B@8G5A:>3> :@C30 DC=:F8O C= cosx ?@8=8<05B 

>B@8F0B5;L=K5 7=0G5=8O?  
4. #@>4>;68B5 >?@545;5=85: «%8=CA >AB@>3> C3;0 3 MB>&». 
5. #@>4>;68B5 >?@545;5=85: «�>A8=CA >AB@>3> C3;0 3 MB>&». 
6. #@>4>;68B5 >?@545;5=85: «&0=35=A >AB@>3> C3;0 3 MB>&». 
7. %D>@<C;8@C9B5 >A=>2=>5 B@83>=><5B@8G5A:>5 B>645AB2>. 
8. +5<C @02=> ?@>872545=85 tgx*ctgx? 

9. +5<C @025= sin(2x)? %D>@<C;8@C9B5 ?@028;> 2KG8A;5=8O. 
10. +5<C @025= cos(2x)? %D>@<C;8@C9B5 ?@028;> 2KG8A;5=8O. 
11. #5@5G8A;8B5 B@83>=><5B@8G5A:85 DC=:F88, C:068B5 8E ?5@8>4K. 
12. +5<C @025= ?5@8>4 DC=:F88 y=cos(4x)? 

13. 5<C @025= ?5@8>4 DC=:F88 y=cos(x/4)? 
14. "?@545;8B5 >1;0ABL 7=0G5=8O DC=:F88 y=3cos(5x)? 
15. #5@5G8A;8B5 A?>A>1K @5H5=8O B@83>=><5B@8G5A:8E C@02=5=89. 
16. $0A:@>9B5 0;3>@8B< @5H5=8O >4=>@>4=KE B@83>=><5B@8G5A:8E C@02=5=89 

?5@2>3> ?>@O4:0. 
17. $0A:@>9B5 0;3>@8B< @5H5=8O >4=>@>4=KE B@83>=><5B@8G5A:8E C@02=5=89 

2B>@>3> ?>@O4:0. 
 

КBAFDB?PA4S D45BF4 №4 

�5S;4F9?PA4S K4EFP 

�D< D9L9A<< ;484A<= 1-4 ;4C<L<F9 CD46<?PAO= BF69F <; K9FOD9I 
CD98?B:9AAOI. 

1. (1 10;;)� △��% sin%=АВАС. �0:0O 87 AB>@>= O2;O5BAO 38?>B5=C7>9 △��%? 
�) ��; �) �%; �) �%; �) %�.  

2. (1 10;;) '3;>< :0:>9 G5B25@B8 O2;O5BAO C3>; α=400°? 
�) I; �) II; �) III; �) IV. 

3. (1 10;;) �0:85 87 DC=:F89 O2;ONBAO GёB=K<8? 
�) C=sin E; �) C=cos E; �) C=tg E; �) C= Atg E. 
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4. (1 10;;) �0:85 87 G8A5; O2;ONBAO :>@=5< C@02=5=8O cos E =12? 

�) E=�6 ;  �) E=�3 ;  �) E=�2 ;  �) E=2�3 . 

 

�D< 6OCB?A9A<< ;484A<= 5-8 ;4C<L<F9 IB8 D9L9A<я < CB?GK9AAO= BF69F. 
5. (2 10;;0)�KG8A;8B5: sin�2 + cos

�2. 

6. (2 10;;0) !0948B5 7=0G5=85 2K@065=8O 40rAcos√22  - 40rAsin(2 √22 ) 
7. (2 10;;0) �>:068B5 B>645AB2>: 2sin(Ã/2+α)+ cos(Ã 3 α)= cosα. 
8. (2 10;;0) $5H8B5 C@02=5=85: sin2 E - 4 sin E + 3 =0. 
 

 

�BCB?A<F9?PA4S K4EFP 

�D< 6OCB?A9A<< ;484A<я 9 ;4C<L<F9 IB8, B5BEAB64A<9 D9L9A<я < 
CB?GK9AAO= BF69F. 

9. (3 10;;0)$5H8B5 A8AB5<C C@02=5=89:  { х + у = �sin х +  sin у = 2. 
ЭF4?BAO BF69FB6: 
 

�B@9D 
;484A<S 

1 2 3 4 5 6 7 8 9 

�F69F � � � � 1 2Ã - 
�2 + 2πn, 

n∈ Z 

(
�2 + 2πn; �2 +2πn), 

n∈ Z 
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3.4 �DB<;6B8A4я HGA>J<<, 99 CD<@9A9A<9 
 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): 
#$1 1, #$1 4, #$1 6, #$1 14. 

#$C 1, #$C 6, #$C 7, #$C 8, #$C 9, #$C 10, #$C 11, #$C 18, #$C 19. 

"� 1, "� 2, "� 3, "� 4, "� 5, "� 6, "� 7.  
"9BD9F<K9E><9 6BCDBEO: 

1. #@>4>;68B5 >?@545;5=85: «#>A;54>20B5;L=>ABL 3 MB>&». 
2. #@82548B5 ?@8<5@ 0@8D<5B8G5A:>9 ?@>3@5AA88. 
3. #@82548B5 ?@8<5@ 35><5B@8G5A:>9 ?@>3@5AA88. 
4. #@82548B5 ?@8<5@ 15A:>=5G=> C1K20NI59 35><5B@8G5A:>9 ?@>3@5AA88. 
5. #@>4>;68B5 >?@545;5=85: «#@>872>4=0O 3 MB>&». 
6. $0A:@>9B5 35><5B@8G5A:89 A<KA; ?@>872>4=>9. 
7. #@>4>;68B5 >?@545;5=85: «�0A0B5;L=0O 3 MB>&». 
8. $0A:@>9B5 D878G5A:89 A<KA; ?@>872>4=>9. 
9. #5@5G8A;8B5 ?@028;0 2KG8A;5=8O ?@>872>4=KE. 
10. +5<C @02=0 ?@>872>4=0O AB5?5==>9 DC=:F88? 
11. +5<C @02=0 ?@>872>4=0O ?@>872545=8O? 
12. +5<C @02=0 ?@>872>4=0O G0AB=>3>? 
13. +5<C @02=0 ?@>872>4=0O A;>6=>9 DC=:F88? 
14. %D>@<C;8@C9B5 ?@87=0: 2>7@0AB0=8O DC=:F88. 
15. %D>@<C;8@C9B5 ?@87=0: C1K20=8O DC=:F88. 
16. %D>@<C;8@C9B5 ?@87=0: B>G:8 <0:A8<C<0 DC=:F88. 
17. %D>@<C;8@C9B5 ?@87=0: B>G:8 <8=8<C<0 DC=:F88. 
18. %>AB02LB5 0;3>@8B< @5H5=8O 7040G =0 =0E>645=8O =081>;LH53> 8 

=08<5=LH53> 7=0G5=8O DC=:F88 =0 >B@57:5? 
19. %>AB02LB5 0;3>@8B< 8AA;54>20=8O 8 ?>AB@>5=8O 3@0D8:0 DC=:F88 A 

?><>ILN ?@>872>4=>9. 
20. �0: =09B8 25@B8:0;L=CN 0A8<?B>BC 3@0D8:0 DC=:F88? 

 

КBAFDB?PA4S D45BF4 №5 

�5S;4F9?PA4S K4EFP 

�D< D9L9A<< ;484A<= 1-4 ;4C<L<F9 CD46<?PAO= BF69F <; K9FOD9I 
CD98?B:9AAOI. 

1. (1 10;;) +5<C @02=0 ?@>872>4=0O DC=:F88 C=cos2E? 
�) C´= 3 sin2E;  �) C´= - 2 sin2E;   �) C´= -2cos E sinE;  �) C´=2cos E. 
2. (1 10;;)#> :0:>9 87 D>@<C; 2KG8A;O5BAO ?@>872>4=0O ?@>872545=8O? 
�) (u+v)´=u´+v´;  �) (uv)´=u´v+uv´;  �)(uv)´ = u´v2uv´v2  ; �)(f(g(E))´=f´(g(E))*g´(E). 
3. (1 10;;)$5H8B5 C@02=5=85 f´(E)=0, 5A;8 f(E)=3E2 3 6E +4. �K15@8B5 >B25B. 
�) 1; �) -1; �) 4; �) -4. 

4.  (1 10;;)!0 @8AC=:5 87>1@065= 3@0D8: ?@>872>4=>9 DC=:F88 f(x), 

>?@545;5==>9 =0 8=B5@20;5 (210; 8). !0948B5 :>;8G5AB2> B>G5: <0:A8<C<0 
DC=:F88f(x)=0 >B@57:5 [29;6]. 
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�) 5; �) 4; �) 2; �) 3. 

 

�D< 6OCB?A9A<< ;484A<= 5-8 ;4C<L<F9 IB8 D9L9A<я < CB?GK9AAO= BF69F. 
5. (2 10;;0)  0B5@80;L=0O B>G:0 42865BAO ?@O<>;8=59=> ?> 70:>=C

(345 x 4 @0AAB>O=85 >B B>G:8 >BAG5B0 2 <5B@0E, t 4 

2@5<O 2 A5:C=40E, 87<5@5==>5 A =0G0;0 42865=8O). !0948B5 55 A:>@>ABL (2 </A) 2 
<><5=B 2@5<5=8  

6. (2 10;;0)!0 @8AC=:5 87>1@06ё= 3@0D8: DC=:F88y = f(x) 8 :0A0B5;L=0O : =5<C 
2 B>G:5 A 01AF8AA>9x0. !0948B5 7=0G5=85 ?@>872>4=>9 DC=:F88f(x) 2 B>G:5x0. 

 

7. (2 10;;0)$5H8B5 =5@025=AB2>: 
(х22)(х+3)(х28) > 0 

8. (2 10;;0)�AA;54>20BL DC=:F8N f(E)=E3 3 3E 8 ?>AB@>8BL 5ё 3@0D8:. 
 

�BCB?A<F9?PA4S K4EFP 

�D< 6OCB?A9A<< ;484A<я 9 ;4C<L<F9 IB8, B5BEAB64A<9 D9L9A<я < 
CB?GK9AAO= BF69F. 

9. (3 10;;0) (8@<5 «%04>2>4» 2K45;ONB CG0AB>: 75<;8 ?;>I04LN 100 <2. 

#@54;030NB G5BK@5 CG0AB:0 @07=KE @07<5@>2: 25E4; 20E5; 12,5E8; 10E10. �0:>9 
CG0AB>: >4>1@8B 48@5:B>@ D8@<K «%04>2>4», CG8BK20O, GB> =5>1E>48<> 1C45B 
?>AB028BL 701>@ ?> ?5@8<5B@C? 

 

ЭF4?BAO BF69FB6: 
 

�B@9D 
;484A<S 

1 2 3 4 5 6 7 8 9 

�F69F � � � � 8 1,25 (-3; 2), 

(8; +∞) 
- 10E10 
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3.5  AB7B7D4AA<>< < F9?4 6D4M9A<я 
 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): 
#$1 1, #$1 6, #$1 9, #$1 10, #$1 11, #$1 12, #$1 14. 

#$C 1, #$C 12, #$C 13, #$C 14, #$C 15, #$C 16, #$C 18, #$C 19. 

"� 1, "� 2, "� 3, "� 4, "� 5, "� 6, "� 7.  
 

"9BD9F<K9E><9 6BCDBEO: 
1. #@>4>;68B5 >?@545;5=85: « =>3>3@0==8: 3 MB>&». 
2. #@>4>;68B5 >?@545;5=85: «#@87<0 3 MB>&». 
3. #@>4>;68B5 >?@545;5=85: «#@O<>C3>;L=K9 ?0@0;;5;5?8?54 3 MB>&». 
4. #@>4>;68B5 >?@545;5=85: «�C1 3 MB>&». 
5. #@>4>;68B5 >?@545;5=85: «#8@0<840 3 MB>&». 
6. %D>@<C;8@C9B5 A2>9AB2> > ?@>B82>;560I8E 3@0=OE ?0@0;;5;5?8?540. 
7. %D>@<C;8@C9B5 A2>9AB2> > 4803>=0;OE ?0@0;;5;5?8?540. 
8. %D>@<C;8@C9B5 A2>9AB2> > 4803>=0;8 8 ;8=59=KE @07<5@0E 

?@O<>C3>;L=>3> ?0@0;;5;5?8?540. 
9. �0:0O ?@87<0 =07K205BAO ?@O<>9? 
10. �0:0O ?@87<0 =07K205BAO ?@028;L=>9? 
11. $0A:@>9B5 ?>=OB85 «?@028;L=0O ?8@0<840». 
12. +B> B0:>5 0?>D5<0 ?@028;L=>9 ?8@0<84K? 
13. � G5< >B;8G85 ?>;=>9 ?>25@E=>AB8 ?@87<K >B ?>;=>9 ?>25@E=>AB8 

?8@0<84K? 
14. %D>@<C;8@C9B5 B5>@5<C > 2KG8A;5=88 1>:>2>9 ?>25@E=>AB8 ?@O<>9 

?@87<K. 
15. %D>@<C;8@C9B5 B5>@5<C > 2KG8A;5=88 1>:>2>9 ?>25@E=>AB8 ?@028;L=>9 

?8@0<84K. 
16. !07>28B5 ?@54<5BK 87 20H59 ?@>D5AA8>=0;L=>9 45OB5;L=>AB8, :>B>@K5 

8<5NB D>@<K <=>3>3@0==8:>2. 
17. �0:85 <=>3>3@0==8:8 =07K20NBAO ?@028;L=K<8? #5@5G8A;8B5 ?@028;L=K5 

<=>3>3@0==8:8. 
18. #@>4>;68B5 >?@545;5=85: «*8;8=4@ 3 MB>&». 
19. #@>4>;68B5 >?@545;5=85: «�>=CA 3 MB>&». 
20. #@>4>;68B5 >?@545;5=85: «'A5G5==K9 :>=CA 3 MB>&». 
21. #@>4>;68B5 >?@545;5=85: «,0@ 3 MB>&». 
22. +B> O2;O5BAO 2KA>B>9 CA5G5==>3> :>=CA0? 
23. +B> O2;O5BAO >A52K< A5G5=85< F8;8=4@0, :>=CA0, CA5G5==>3> :>=CA0, 

H0@0? 
24.  #5@5G8A;8B5 548=8FK 87<5@5=8O ?;>I048, >1J5<0. 
25. +5<C @02=> >B=>H5=85 ?;>I0459 ?>25@E=>AB59 ?>4>1=KE D83C@ 2 

?@>AB@0=AB25? 
26. +5<C @02=> >B=>H5=85 >1J5<>2 ?>4>1=KE D83C@ 2 ?@>AB@0=AB25? 
27. !07>28B5 ?@54<5BK 87 20H59 ?@>D5AA8>=0;L=>9 45OB5;L=>AB8, :>B>@K5 
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8<5NB D>@<K B5; 2@0I5=8O. 
 

КBAFDB?PA4S D45BF4 №6 

�5S;4F9?PA4S K4EFP 

�D< D9L9A<< ;484A<= 1-4 ;4C<L<F9 CD46<?PAO= BF69F <; K9FOD9I 
CD98?B:9AAOI. 

1. (1 10;;)� :0:8E 548=8F0E 87<5@O5BAO ?;>I04L ?>25@E=>AB8 
<=>3>3@0==8:0? 

�) 2 3@04CA0E; �) 2 <5B@0E; �) 2 :204@0B=KE <5B@0E; �) 2 42C3@0==KE 3@04CA0E. 
2. (1 10;;) #;>I04L 1>:>2>9 ?>25@E=>AB8 ?@87<K 2KG8A;O5BAO ?> D>@<C;5: 
�) S = S1>:+ 2 S"%!.; �) S1>: =$>A=*H; �) S= �1>: + SS"%!; �) S1>: =2$>A=*H. 

3. (1 10;;)+B> O2;O5BAO >A52K< A5G5=85< CA5G5==>3> :>=CA0? 

�) @02=>154@5==K9 B@5C3>;L=8:; �) @02=>154@5==0O B@0?5F8O; �) 
?@O<>C3>;L=8:; �) ?@O<>C3>;L=0O B@0?5F8O.  

4. (1 10;;) �0:0O D83C@0 ?>;CG05BAO ?@8 2@0I5=88 ?@O<>C3>;L=>3> 
B@5C3>;L=8:0 2>:@C3 >4=>3> 87 A2>8E :0B5B>2? 

�) :>=CA; �) CA5G5==K9 :>=CA; �) ?8@0<840; �) CA5G5==0O ?8@0<840. 
�D< 6OCB?A9A<< ;484A<= 5-8 ;4C<L<F9 IB8 D9L9A<я < CB?GK9AAO= BF69F. 
5. (2 10;;0) $51@> >A=>20=8O ?@028;L=>9 B@5C3>;L=>9 ?8@0<84K 3 <, 0?>D5<0 

6<. !0948B5 ?;>I04L 1>:>2>9 ?>25@E=>AB8 ?8@0<84K. 
6. (2 10;;0) �803>=0;L :C10 @02=0  !0948B5 53> >1J5<. 
7. (2 10;;0) #@O<>C3>;L=8: A> AB>@>=0<8 8A< 8 3A< 2@0I05BAO 2>:@C3 1>;LH59 

AB>@>=K. !0948B5 >1J5<, ?;>I048 1>:>2>9 8 ?>;=>9 ?>25@E=>AB59 ?>;CG5==>3> 
B5;0. 

8. (2 10;;0) �KG8A;8BL ?>25@E=>ABL :@>=K :CAB0@=8:0, 8<5NI53> D>@<C H0@0 
@048CA0 0,5 <. � >B25B 70?8H8B5 G8A;>, 45;5==>5 =0  

�BCB?A<F9?PA4S K4EFP 

�D< 6OCB?A9A<< ;484A<я 9 ;4C<L<F9 IB8, B5BEAB64A<9 D9L9A<я < 
CB?GK9AAO= BF69F. 

9. (3 10;;0) %>740BL <>45;L :;C<1K, 8<5NI59 D>@<C :><18=8@>20==>3> 
35><5B@8G5A:>3> B5;0, 2K?>;=8BL =5>1E>48<K5 @0AG5BK (?;>I04L, >1J5<, 
:>;8G5AB2> 8 284K A065=F52).  

#@54?>;0305<K5 <>45;8 :;C<1: 

 
ЭF4?BAO BF69FB6: 
 

�B@9D 
;484A<S 

1 2 3 4 5 6 7 8 9 
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�F69F � � � � 27 2744 72 Ã;  
48 Ã; 
64 Ã 

1 - 

  



24 

 

3.6 �9D6BB5D4;A4я HGA>J<<, 99 CD<@9A9A<9 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): 

#$1 1, #$1 4, #$1 6, #$1 14. 

#$C 1, #$C 6, #$C 7, #$C 8, #$C 9, #$C 10, #$C 11, #$C 18, #$C 19. 

"� 1, "� 2, "� 3, "� 4, "� 5, "� 6, "� 7. 
"9BD9F<K9E><9 6BCDBEO: 

1. #@>4>;68B5 >?@545;5=85: «(C=:F8O F(x) =07K205BAO &». 
2. $0A:@>9B5 35><5B@8G5A:89 A<KA; >?@545;5==>3> 8=B53@0;0. 
3. #@>4>;68B5 >?@545;5=85: «�@82>;8=59=0O B@0?5F8O 3 MB>&». 
4. %D>@<C;8@C9B5 D>@<C;C !LNB>=0-�591=8F0. 
5. � G5< 70:;NG05BAO >1I89 284 2A5E ?5@2>>1@07=KE? 
6. #5@5G8A;8B5 ?@028;0 2KG8A;5=8O 8=B53@0;>2. 

 

КBAFDB?PA4S D45BF4 №7 

�5S;4F9?PA4S K4EFP 

�D< D9L9A<< ;484A<= 1-4 ;4C<L<F9 CD46<?PAO= BF69F <; K9FOD9I 
CD98?B:9AAOI. 

1.(1 10;;)�;O :0:>9 87 DC=:F89 DC=:F8O F(E)=E3-3E2+1 O2;O5BAO 
?5@2>>1@07=>9? 

�) f(E)=3(E2-2); �) f(E)=3E(E2-2); �) f(E)=3E2-6E+1; �) f(E)=3E2-6E. 
2. (1 10;;) �0=0 DC=:F8O f(E)= 3E2+1. +5<C @02=0F(1)  

�) 2; �) 4; �) 6; �) 113. 

3. (1 10;;) "1I89 284 2A5E ?5@2>>>1@07=KE 4;O f(E)=sinx? 

�) F(E)=cosx+C; �) F(E)=-cosx+C; �) F(E)=tgx+C; �) F(E)=-tgx+C.  

4. (1 10;;)�KG8A;8B5 >?@545;5==K9 8=B53@0; ∫ �þ�21 . 

�) -1; �) 1; �) -1,5; �) 1,5. 

 

�D< 6OCB?A9A<< ;484A<= 5-8 ;4C<L<F9 IB8 D9L9A<я < CB?GK9AAO= BF69F. 
5. (2 10;;0) /2;O5BAO ;8 F(E)=E3-3E+1 ?5@2>>1@07=>9 4;O DC=:F88 f(E)=3(E2-1)? 

6. (2 10;;0)�0409B5 ?5@2>>1@07=CN F(E) 4;O DC=:F88 f(E)=3E2-2E, 5A;8 8725AB=K 
:>>@48=0BK B>G:8   (1, 4) 3@0D8:0 F(E). 

7. (2 10;;0)!0 @8AC=:5 87>1@065= 3@0D8: DC=:F88 y=f(x), >?@545;ё==>9 =0 
8=B5@20;5 (23; 11). !0948B5 =08<5=LH55 7=0G5=85 DC=:F88f(x)=0 >B@57:5 [2; 9,5]. 
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8. (2 10;;0)!0 @8AC=:5 87>1@065= 3@0D8: =5:>B>@>9 DC=:F88 y=f(x). #>;L7COAL 
@8AC=:><, 2KG8A;8B5 >?@545;5==K9 8=B53@0;∫ ÿ(�)þ�51 . 

 
 

�BCB?A<F9?PA4S K4EFP 

�D< 6OCB?A9A<< ;484A<я 9 ;4C<L<F9 IB8, B5BEAB64A<9 D9L9A<я < 
CB?GK9AAO= BF69F. 

9. (3 10;;0)�KG8A;8BL ?;>I04L :;C<1K, ?5@8<5B@ :>B>@>9 >3@0=8G820NB 
;8=88 C=0, y=E, y=-2E+6. $5H8BL 42C<O A?>A>10<8. %45;0BL G5@B56. 

ЭF4?BAO BF69FB6: 
 

�B@9D 
;484A<S 

1 2 3 4 5 6 7 8 9 

�F69F � � � � 40 E3-E2+4 -3 12 3 
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3.7 %F9C9A< < >BDA<. %F9C9AA4я HGA>J<я 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): 
#$1 1, #$1 2, #$1 3, #$15, #$1 6, #$1 14. 

#$C 1, #$C 5, #$C 6, #$C 7, #$C 8, #$C 18, #$C 19. 

"� 1, "� 2, "� 3, "� 4, "� 5, "� 6. 

"9BD9F<K9E><9 6BCDBEO: 
1. %D>@<C;8@C9B5 >?@545;5=85 AB5?5==>9 DC=:F88. 
2. #5@5G8A;8B5 A2>9AB20 AB5?5==>9 DC=:F88 A F5;K< ?>:070B5;5<. 
3. #5@5G8A;8B5 A2>9AB20 AB5?5=8 A 459AB28B5;L=K< ?>:070B5;5<. #@82548B5 

?@8<5@K. 
4. #5@5G8A;8B5 A2>9AB20 :>@=O =0BC@0;L=>9 AB5?5=8. #@82548B5 ?@8<5@K 

5. !0 GB> =5>1E>48<> >1@0B8BL 2=8<0=85 ?@8 @5H5=88 8@@0F8>=0;L=>3> 
C@02=5=8O G5B=>9 AB5?5=8? 

6. +5<C @025= :>@5=L G5B=>9 AB5?5=8 87 >B@8F0B5;L=>3> G8A;0?#@82548B5 
?@8<5@. 

7. +5<C @025= :>@5=L =5G5B=>9 AB5?5=8 87 >B@8F0B5;L=>3> G8A;0? #@82548B5 
?@8<5@. 

8. !0 GB> AB>8B >1@0B8BL 2=8<0=85 ?@8 @5H5=88 8@@0F8>=0;L=KE, 4@>1=>-

@0F8>=0;L=KE C@02=5=89 8 =5@025=AB2? 
 

 

КBAFDB?PA4S D45BF4 № 8 

�5S;4F9?PA4S K4EFP 

�D< D9L9A<< ;484A<= 1-4 ;4C<L<F9 CD46<?PAO= BF69F <; K9FOD9I 
CD98?B:9AAOI. 

1. (1 10;;) 564C :0:8<8 42C<O =0BC@0;L=K<8 G8A;0<8 =0E>48BAO G8A;>√193
? 

�) 19 8 20; �) 2 8 3; �) 18 8 19; �) 3 8 4. 
2. (1 10;;)"?@545;8B5 :>@5=L C@02=5=8O E3=125 

�) 3.; �) -3; �) -5; �) 5. 

3. (1 10;;)$0A?>;>68B5 2 ?>@O4:5 2>7@0AB0=8O G8A;0: 2; √5;3 √174
 

�) 2; √5;3 √174 ; �) 2; √174 ; √5;3
 �) √5;3

 2; √174 ; �) √17;  4
2; √5.3

 

4. (1 10;;) '<=>60O G8A;0 A >48=0:>2K< >A=>20=85<, 8E AB5?5=8&? 

�) C<=>605<; �) 45;8<; �) A:;04K205<; �) >B=8<05<. 

 

�D< 6OCB?A9A<< ;484A<= 5-8 ;4C<L<F9 IB8 D9L9A<я < CB?GK9AAO= BF69F. 

5. (2 10;;0)!0948B5 7=0G5=85 2K@065=8O  ?@8 0=7. 

6. (2 10;;0)!0948B5 7=0G5=85 2K@065=8O . 
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7. (2 10;;0) $0AAB>O=85 >B =01;N40B5;O, =0E>4OI53>AO =0 =51>;LH>9 
2KA>B5h:8;><5B@>2 =04 75<;ё9, 4> =01;N405<>9 8< ;8=88 3>@87>=B0 2KG8A;O5BAO 
?> D>@<C;5 , 345R=6400 :< 4 @048CA �5<;8. % :0:>9 2KA>BK 3>@87>=B 
2845= =0 @0AAB>O=88 48 :8;><5B@>2? "B25B 2K@078B5 2 :8;><5B@0E. 

8. (2 10;;0) $5H8B5 C@02=5=85  

 

�BCB?A<F9?PA4S K4EFP 

�D< 6OCB?A9A<< ;484A<я 9 ;4C<L<F9 IB8, B5BEAB64A<9 D9L9A<я < 
CB?GK9AAO= BF69F. 

9. (3 10;;0)$5H8B5 3@0D8G5A:8 A8AB5<C C@02=5=89: {у = √ху = х  

 

ЭF4?BAO BF69FB6: 
 

�B@9D 
;484A<S 

1 2 3 4 5 6 7 8 9 

�F69F � � � � 49 2 0,18 -36 (1; 1) 
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3.8 �B>4;4F9?PA4я HGA>J<я 
 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): 

#$1 1, #$1 2, #$1 3, #$1 4, #$1 5, #$1 6, #$1 14. 

#$C 1, #$C 5, #$C 6, #$C 7, #$C 8, #$C 18, #$C 19. 

"� 1, "� 2, "� 3, "� 4, "� 5, "� 6. 

"9BD9F<K9E><9 6BCDBEO: 
1. %D>@<C;8@C9B5 >?@545;5=85 ?>:070B5;L=>9 DC=:F88. 
2. #5@5G8A;8B5 A2>9AB20 ?>:070B5;L=>9 DC=:F88. 

3. #5@5G8A;8B5 A?>A>1K @5H5=8O ?>:070B5;L=KE C@02=5=89.  
4. %D>@<C;8@C9B5 ?@028;> @5H5=8O ?@>AB59H8E ?>:070B5;L=KE =5@025=AB2. 
5. � G5< 70:;NG05BAO 3@0D8G5A:89 A?>A>1 @5H5=8O C@02=5=89. 
6. #@82548B5 ?@8<5@ DC=:F8>=0;L=>9 7028A8<>AB8 ?>:070B5;L=>9 DC=:F88 87 

@50;L=>9 687=8. 
 

КBAFDB?PA4S D45BF4 №9 

 

�5S;4F9?PA4S K4EFP 

�D< D9L9A<< ;484A<= 1-4 ;4C<L<F9 CD46<?PAO= BF69F <; K9FOD9I 
CD98?B:9AAOI. 

1. (1 10;;)#@8 :0:>< 7=0G5=88 0 DC=:F8O C=0E 1K205B =0 2A59 >1;0AB8 
>?@545;5=8O? 

�) 0=43;  �) 0=8,25; �) 0=18; �) 0=√3. 

2. (1 10;;)!0 @8AC=:5 87>1@06ё= 3@0D8: DC=:F88 2840f(x)=ax. !0948B5 
7=0G5=85f(2). 

 
�) 25.; �) 5; �) 32; �) =5B 25@=>3> >B25B0. 
3. (1 10;;) (C=:F8O 7040=0 D>@<C;>9: f(E)=(12)х. +5<C @02=> f(-2)? 

�) -14;  �) -4; �) 4; �) √2. 
4. (1 10;;) �>@5=L C@02=5=8O ? 

�) 12,5; �) 13; �) 14; �) 15. 

 

�D< 6OCB?A9A<< ;484A<= 5-8 ;4C<L<F9 IB8 D9L9A<я < CB?GK9AAO= BF69F. 
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5. (2 10;;0) !0948B5 :>@5=L C@02=5=8O 3E+2-5*3E=12 

6. (2 10;;0) %:>;L:> F5;KE @5H5=89 8<55B =5@025=AB2>1<7E-1≤49? 

7. (2 10;;0)!0948B5 B>G:C <0:A8<C<0 DC=:F88   

8. (2 10;;0)� E>45 @0A?040 @048>0:B82=>3> 87>B>?0 53> <0AA0 C<5=LH05BAO ?> 

70:>=C 345m0 4 =0G0;L=0O <0AA0 87>B>?0,t 4 2@5<O, ?@>H54H55 >B 
=0G0;L=>3> <><5=B0,T 4 ?5@8>4 ?>;C@0A?040. � =0G0;L=K9 <><5=B 2@5<5=8 <0AA0 
87>B>?0 184 <3. #5@8>4 53> ?>;C@0A?040 A>AB02;O5B 7 <8=. !0948B5, G5@57 A:>;L:> 
<8=CB <0AA0 87>B>?0 1C45B @02=0 23 <3. 

 

�BCB?A<F9?PA4S K4EFP 

�D< 6OCB?A9A<< ;484A<я 9 ;4C<L<F9 IB8, B5BEAB64A<9 D9L9A<я < 
CB?GK9AAO= BF69F. 

9. (3 10;;0)$5H8B5 3@0D8G5A:8 A8AB5<C C@02=5=89: {у 2 2х = 0у 2 2х = 0. 

 

ЭF4?BAO BF69FB6: 
 

�B@9D 
;484A<S 

1 2 3 4 5 6 7 8 9 

�F69F � � � � 1 2 -4 21 (2; 4) 
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3.9 �B74D<H@O. �B74D<H@<K9E>4я HGA>J<я 
 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): 

#$1 1, #$1 2, #$1 3, #$1 4, #$1 5, #$1 6, #$1 14. 

#$C 1, #$C 5, #$C 6, #$C 7, #$C 8, #$C 18, #$C 19. 

"� 1, "� 2, "� 3, "� 4, "� 5, "� 6. 
 

"9BD9F<K9E><9 6BCDBEO: 
1. %D>@<C;8@C9B5 >?@545;5=85 ;>30@8D<8G5A:>9 DC=:F88. 
2. #5@5G8A;8B5 A2>9AB20 ;>30@8D<8G5A:>9 DC=:F88. 
3. #@>4>;68B5 >?@545;5=85: «�>30@8D< 3 MB>&». 
4. +5<C @025= ;>30@8D< ?@>872545=8O? 
5. +5<C @025= ;>30@8D< G0AB=>3>? 
6. #@82548B5 ?@8<5@K ;>30@8D<8G5A:>9 A?8@0;8 2 ?@8@>45 8 2 >:@C60NI5< 

<8@5. 
7. !0 GB> AB>8B >1@0B8BL 2=8<0=85 ?@8 @5H5=88 ;>30@8D<8G5A:8E 8 

C@02=5=89 8 =5@025=AB2? 
8. #5@5G8A;8B5 A?>A>1K @5H5=8O ;>30@8D<8G5A:8E C@02=5=89.  
9. %D>@<C;8@C9B5 ?@028;> @5H5=8O ?@>AB59H8E ;>30@8D<8G5A:8E 

=5@025=AB2. 
10. � G5< 70:;NG05BAO 3@0D8G5A:89 A?>A>1 @5H5=8O C@02=5=89. 
11. #@82548B5 ?@8<5@ DC=:F8>=0;L=>9 7028A8<>AB8 ;>30@8D<8G5A:>9 

DC=:F88 87 @50;L=>9 687=8. 
 

КBAFDB?PA4S D45BF4 №10 

�5S;4F9?PA4S K4EFP 

�D< D9L9A<< ;484A<= 1-4 ;4C<L<F9 CD46<?PAO= BF69F <; K9FOD9I 
CD98?B:9AAOI. 

1. (1 10;;) �0:0O 87 DC=:F89 2>7@0AB05B =0 2A59 >1;0AB8 >?@545;5=8O? 
�) f(E)=log5 х; �) f(E)=0,7х; �) f(E)=E2; �) f(E)=log12 х. 

2. (1 10;;)':068B5 >1;0ABL >?@545;5=8O DC=:F88 ÿ(х) = lg 2х23х+7  

�) (-7; 1,5); �) (-∞; -1,5), (7; +∞).; �) (-1,5; 7); �) (-∞; -7), (1,5; +∞). 
3. (1 10;;)$0A?>;>68BL 2 ?>@O4:5 2>7@0AB0=8O: log0,5 4; log0,5 0,4 , log0,5 14. 

�) log0,5 4; log0,5 0,4 ; log0,5 14 ; �) log0,5 4;log0,5 14 ; log0,5 0,4; 

�) log0,5 14 ; log0,5 0,4 ; log0,5 4 ;  �) log0,5 0,4; log0,5 14 ;  log0,5 4. 

4. (1 10;;)!0948B5 :>@5=L C@02=5=8O  

�) 11; �) -11; �) -3; �) 3. 
 

�D< 6OCB?A9A<< ;484A<= 5-8 ;4C<L<F9 IB8 D9L9A<я < CB?GK9AAO= BF69F. 
5. (2 10;;0)"?@545;8B5 7=0G5=85 2K@065=8O log6 2 + log6 3 + 2log2 4. 
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6. (2 10;;0) ':068B5 =08<5=LH55 F5;>5 @5H5=85 =5@025=AB20: log3(6х 2 4) > 2. 

7. (2 10;;0)!0948B5 B>G:C <0:A8<C<0 DC=:F88   

8. (2 10;;0)�;O >1>3@520 ?><5I5=8O, B5<?5@0BC@0 2 :>B>@>< ?>445@68205BAO =0 
C@>2=5 &?=15> G5@57 @0480B>@ >B>?;5=8O ?@>?CA:0NB 3>@OGCN 2>4C. $0AE>4 
?@>E>4OI59 G5@57 B@C1C @0480B>@0 2>4K m = 0,6 :3/A. #@>E>4O ?> B@C15 @0AAB>O=85 
x, 2>40 >E;06405BAO >B =0G0;L=>9 B5<?5@0BC@K &2=91> 4> B5<?5@0BC@K T, ?@8Gё< 

 345  4 B5?;>ё<:>ABL 2>4K,  4 

:>MDD8F85=B B5?;>>1<5=0, 0  4 ?>AB>O==0O. !0948B5, 4> :0:>9 B5<?5@0BC@K 
(2 3@04CA0E *5;LA8O) >E;048BAO 2>40, 5A;8 4;8=0 B@C1K @0480B>@0 @02=0 144 <. 

 

�BCB?A<F9?PA4S K4EFP 

�D< 6OCB?A9A<< ;484A<я 9 ;4C<L<F9 IB8, B5BEAB64A<9 D9L9A<я < 
CB?GK9AAO= BF69F. 

9. (3 10;;0)$5H8B5 3@0D8G5A:8 A8AB5<C C@02=5=89:{у + 2х = log3 135 2 log3 52у 2 3х = 6 . 

 

ЭF4?BAO BF69FB6: 
 

�B@9D 
;484A<S 

1 2 3 4 5 6 7 8 9 

�F69F � � � � 5 3 -6 34 (0; 3) 
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3.10  AB:9EF64. Э?9@9AFO F9BD<< 7D4HB6 
 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): 

#$1 1, #$1 2. 

#$C 1, #$C 2, #$C 3. 

"� 1, "� 4, "� 6, "� 7. 
#� 1.2 

"9BD9F<K9E><9 6BCDBEO: 
1. %D>@<C;8@C9B5 >?@545;5=85 <=>65AB20. 
2. #@>4>;68B5 >?@545;5=85: «"1J548=5=85 <=>65AB2 3 MB>&». 
3. #@>4>;68B5 >?@545;5=85: «#5@5A5G5=85 <=>65AB2 3 MB>&». 
4. #@>4>;68B5 >?@545;5=85: «$07=>ABL <=>65AB2 3 MB>&». 
5. �7>1@078B5 >1J548=5=85 42CE <=>65AB2 =0 :@C30E -9;5@0. 
6. �7>1@078B5 ?5@5A5G5=85 B@5E <=>65AB2 =0 :@C30E -9;5@0. 
7. %D>@<C;8@C9B5 >?@545;5=85 3@0D0. +B> =07K205BAO 25@H8=>9, @51@>< 
3@0D0? 

8. �0: =09B8 AB5?5=L 25@H8=K 3@0D0? 
9. !07>28B5 >B;8G8B5;L=K5 G5@BK ?>;=>3> 8 =5?>;=>3> 3@0D>2. 
10. !07>28B5 >B;8G8B5;L=K5 G5@BK A2O7=>3> 8 =5A2O7=>3> 3@0D>2. 
 

 

КBAFDB?PA4S D45BF4 (№13) 
�5S;4F9?PA4S K4EFP 

�D< D9L9A<< ;484A<= 1-4 ;4C<L<F9 CD46<?PAO= BF69F <; K9FOD9I 
CD98?B:9AAOI. 

1. (1 10;;) �0:0O >?5@0F8O 87>1@065=0 =0 :@C30E -9;5@0? 

 
�) ; �) ; �) ; �) �=�-�. 
2. (1 10;;) �0:>9 3@0D ?@54AB02;5=? 
�) ?>;=K9; �) =5?>;=K9; �)  ��$��"; �) =C;52>9. 
3. (1 10;;) #OB5@> @01>G8E 2AB@5B8;8AL ?@8 2KA04:5 F25B>2 2 :;C<1K. %:>;L:> 

2A53> 1K;> A45;0=> @C:>?>60B89 

�) 10; �) 11; �) 5; �) 6. 
4. (1 10;;) "?@545;8B5 AB5?5=L 25@H8=K �: 

 
�) 8; �) 11; �) 3; �) 5. 
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�D< 6OCB?A9A<< ;484A<= 5-8 ;4C<L<F9 IB8 D9L9A<я < CB?GK9AAO= BF69F. 
5. (2 10;;0) 1. �0=K 420 <=>65AB20 �={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}. 

�0?8H8B5 8 87>1@078B5 3@0D8G5A:8 =>2>5 <=>65AB2> �: 0)  ; 1)  . 

6. (2 10;;0) �>;8=K #$C7LO 70=8<0NBAO :0:8<-=81C4L 284>< A?>@B0. 14 87 =8E 
C2;5:0NBAO DCB1>;><, 0 10 4 10A:5B1>;><. � B>;L:> 42>5 C2;5:0NBAO 8 B5< 8 
#$C38< 284>< A?>@B0. %:>;L:> #$C759 C &>;8?» 

7. (2 10;;0) !0 @8AC=:5 4 AE5<0 4>@>3, A2O7K20NI8E 3>@>4A:85 ?0@:8 �, �, �, 
�, �, �. #> :064>9 4>@>35 <>6=> 42830BLAO B>;L:> 2 >4=>< =0?@02;5=88, C:070==>< 
AB@5;:>9. %:>;L:> ACI5AB2C5B @07;8G=KE ?CB59 87 ?0@:0 � 2 ?0@: �? 

 
8. (2 10;;0)  >6=> ;8 =0@8A>20BL 87>1@065==K9 =0 @8AC=:5 3@0D =5 >B@K20O 

:0@0=40H >B 1C<038 8 ?@>2>4O :064>5 @51@> @>2=> >48= @07? 

 
 

�BCB?A<F9?PA4S K4EFP 

�D< 6OCB?A9A<< ;484A<я 9 ;4C<L<F9 IB8, B5BEAB64A<9 D9L9A<я < 
CB?GK9AAO= BF69F. 

9. (3 10;;0) #5@2CN 8;8 2B>@CN :>=B@>;L=K5 @01>BK ?> <0B5<0B8:5 CA?5H=> 
=0?8A0;8 33 ABC45=B0, ?5@2CN 8;8 B@5BLN 3 31 ABC45=B, 2B>@CN 8;8 B@5BLN 3 32 

ABC45=B0. !5 <5=55 42CE :>=B@>;L=KE @01>B 2K?>;=8;8 20 ABC45=B>2. %:>;L:> 
ABC45=B>2 CA?5H=> @5H8;8 B>;L:> >4=C :>=B@>;L=CN @01>BC? 

 

ЭF4?BAO BF69FB6: 
 

�B@9D 
;484A<S 

1 2 3 4 5 6 7 8 9 

�F69F � � 10 � - 22 8 =5B 18 
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3.11 Э?9@9AFO >B@5<A4FBD<><, EF4F<EF<>< < F9BD<< 69DBяFABEF9= 

 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): 
#$1 7, #$1 8, #$1 14. 

#$C 1, #$C 2, #$C 3, #$C 4, #$C 12, #$C 13, #$C 14, #$C 18, #$C 19. 

"� 1, "� 2, "� 3, "� 4, "� 5. 
#� 1.2. 

 

"9BD9F<K9E><9 6BCDBEO: 
1. #@>4>;68B5 >?@545;5=85: «%;CG09=>5 A>1KB85 3 MB>&». #@82548B5 

?@8<5@. 
2. #@82548B5 ?@8<5@ 4>AB>25@=>3> A>1KB8O. 
3. #@82548B5 ?@8<5@ =52>7<>6=>3> A>1KB8O. 
4. #@>4>;68B5 >?@545;5=85: «�5@>OB=>ABL A;CG09=>3> A>1KB8O 3 MB>&».  
5. %D>@<C;8@C9B5 ?@028;> =0E>645=8O A;>65=8O 25@>OB=>AB59. 
6. %D>@<C;8@C9B5 ?@028;> C<=>65=8O 25@>OB=>AB59. 
7. �0: =09B8 A@54=55 0@8D<5B8G5A:>5 G8A;>2>3> @O40? 
8. �0: =09B8 <5480=C G8A;>2>3> @O40? 
9. �0: 2KG8A;O5BAO @07<0E G8A;>2>3> @O40? 
10. �;O G53> =C6=K 4803@0<<K, 3@0D8:8? #5@5G8A;8B5 284K 4803@0<<. 
11. #@82548B5 ?@8<5@K ?@>O2;5=8O 70:>=0 1>;LH8E G8A5; 2 ?@8@>4=KE 

O2;5=8OE. 
12. #@82548B5 ?@8<5@K ?@>O2;5=8O 70:>=0 1>;LH8E G8A5; 2 >1I5AB25==KE 

O2;5=8OE. 
13. +B> 87CG05B AB0B8AB8:0? 
14. #@>4>;68B5 >?@545;5=85: «%>G5B0=85 3 MB>&».  
15. #@>4>;68B5 >?@545;5=85: «$07<5I5=85 3 MB>&».  
16. #@>4>;68B5 >?@545;5=85: «#5@5AB0=>2:8 3 MB>&».  
17. #@82548B5 ?@8<5@ <=>65AB20 87 @50;L=>9 687=8. 
18. #@82548B5 ?@8<5@ >?5@0F88 ?5@5A5G5=8O <=>65AB2. 
19. #@82548B5 ?@8<5@ >?5@0F88 >1J548=5=8O <=>65AB2. 
20. #@82548B5 ?@8<5@ >?5@0F88 @07=>AB8 <=>65AB2. 
21. $0A:@>9B5 ?>=OB8O «3@0D», «45@52>», «F8:;». 

 

КBAFDB?PA4S D45BF4 №11 

�5S;4F9?PA4S K4EFP 

�D< D9L9A<< ;484A<= 1-4 ;4C<L<F9 CD46<?PAO= BF69F <; K9FOD9I 
CD98?B:9AAOI. 

1. (1 10;;) �><18=0B>@8:03 MB> @0745; <0B5<0B8:8, >B25G0NI89 =0 
2>?@>AK A:>;L:8<8 A?>A>10<8, <>6=> 2K1@0BL M;5<5=BK & 

�) 7040==>3> :>=5G=>3> <=>65AB20; �) 15A:>=5G=>3> <=>65AB20; �) ;N1>3> 
<=>65AB20; �) 8@@0F8>=0;L=KE G8A5;. 

2. (1 10;;) %>548=5=8O 87 n M;5<5=B>2, >B;8G0NI85AO #$C3 >B #$C30 B>;L:> 
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?>@O4:>< @0A?>;>65=8O 2 =8E M;5<5=B>2, =07K20NBAO: 
�) ?5@5AB0=>2:0<8; �) A>G5B0=8O<8; �) @07<5I5=8O<8; �) :><18=0F8O<8. 
3. (1 10;;) +8A;> 2A5E 2>7<>6=KE @07<5I5=89 2KG8A;O5BAO ?> D>@<C;5:   
�) �Āÿ = Ā(Ā 2 ÿ); �) �Āÿ = Ā(Ā 2 1)& (Ā 2 ÿ + 1); B) �Āÿ = Ā!(Ā2ÿ)!; �) �Āÿ =Ā(Ā + ÿ) 

4. (1 10;;) �@C??8@>2:0 3 MB>& 

�) C?>@O4>G5=85 548=8F A>2>:C?=>AB8 ?> ?@87=0:C; �) @07185=85 548=8F 
A>2>:C?=>AB8 =0 3@C??K ?> ?@87=0:C; �) >1>1I5=85 548=8G=KE D0:B>2; �) 
>1>1I5=85 548=8G=KE ?@87=0:>2. 

�D< 6OCB?A9A<< ;484A<= 5-8 ;4C<L<F9 IB8 D9L9A<я < CB?GK9AAO= BF69F. 
5. (2 10;;0)� A@54=5< 87 2000 A04>2KE =0A>A>2, ?>ABC?82H8E 2 ?@>406C, 6 

?>4B5:0NB. !0948B5 25@>OB=>ABL B>3>, GB> >48= A;CG09=> 2K1@0==K9 4;O :>=B@>;O 
=0A>A =5 ?>4B5:05B? 

6. (2 10;;0)%@02=8BL 2AE>65ABL A5<O= ;N1KE B@5E 284>2 >4=>;5B=8E F25B>2 70 
?>A;54=85 3 3>40. %>AB028BL 4803@0<<C ?> =0945==K< 40==K<. %45;0BL 2K2>4K. 

7. (2 10;;0) *25B>2>4C ?@54;>68;8 C:@0A8BL :;C<1C F25B0<8, 8A?>;L7CO 3 2840. 
%:>;L:> @07;8G=KE 20@80=B>2 5ABL C F25B>2>40, 5A;8 5ABL 2K1>@ 87 5 284>2 @07=>9 
@0AA04K? 

8.(2 10;;0) %:>;L:8<8 A?>A>10<8 <>6=> ?>A048BL 4 :CAB0@=8:0 2 >48= @O4?  

 

�BCB?A<F9?PA4S K4EFP 

�D< 6OCB?A9A<< ;484A<я 9 ;4C<L<F9 IB8, B5BEAB64A<9 D9L9A<я < 
CB?GK9AAO= BF69F. 

9. (3 10;;0) +B>1K ?>ABC?8BL 2 8=AB8BCB =0 A?5F80;L=>ABL « 0AB5@ A04>2>-
?0@:>2>3> 8 ;0=4H0DB=>3> AB@>8B5;LAB20», 018BC@85=B 4>;65= =01@0BL =0 ��- =5 
<5=55 70 10;;>2 ?> :064><C 87 B@ёE ?@54<5B>24 <0B5<0B8:0, @CAA:89 O7K: 8 
8=>AB@0==K9 O7K:. +B>1K ?>ABC?8BL =0 A?5F80;L=>ABL «�><<5@F8O», =C6=> 
=01@0BL =5 <5=55 70 10;;>2 ?> :064><C 87 B@ёE ?@54<5B>24 <0B5<0B8:0, @CAA:89 
O7K: 8 >1I5AB2>7=0=85. 

�5@>OB=>ABL B>3>, GB> 018BC@85=B �. ?>;CG8B =5 <5=55 70 10;;>2 ?> 
<0B5<0B8:5, @02=0 0,6, ?> @CAA:><C O7K:C4 0,8, ?> 8=>AB@0==><C O7K:C4 0,7 8 ?> 
>1I5AB2>7=0=8N4 0,5. 

!0948B5 25@>OB=>ABL B>3>, GB> �. A<>65B ?>ABC?8BL E>BO 1K =0 >4=C 87 42CE 
C?><O=CBKE A?5F80;L=>AB59. 

 

ЭF4?BAO BF69FB6: 
 

�B@9D 
;484A<S 

1 2 3 4 5 6 7 8 9 

�F69F � � � � 0,997 - 10 24 0,408 
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3.12'D46A9A<я < A9D469AEF64 
 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): 
#$12, #$13, #$1 14. 

#$C 1, #$C 5, #$C 6, #$C 7, #$C 8, #$C 11, #$C 18, #$C 19. 

"� 1, "� 2, "� 3, "� 4, "� 5, "� 6. 
 

"9BD9F<K9E><9 6BCDBEO: 
1. +B> =07K205BAO C@02=5=85<? 
2. +B> 7=0G8B @5H8BL C@02=5=85? 
3. +B> B0:>5 :>@5=L C@02=5=8O? 
4. +B> =07K205BAO =5@025=AB2><? 
5. +B> 7=0G8B @5H8BL =5@025=AB2>? 
6. � G5< 70:;NG05BAO «<5B>4 8=B5@20;>2»? 
7. +B> =07K205BAO @5H5=85 A8AB5<K C@02=5=89? 
8. +B> 7=0G8B @5H8BL A8AB5<C C@02=5=89? 
9. #@8 @5H5=88 :0:8E C@02=5=89 8 =5@025=AB2, A;54C5B >1@0B8BL 2=8<0=85 

=0 >1;0ABL 4>?CAB8<KE 7=0G5=89? 
10. #5@5G8A;8B5 A?>A>1K @5H5=8O C@02=5=89. 
11. #5@5G8A;8B5 A?>A>1K @5H5=8O A8AB5< C@02=5=89. 

 

КBAFDB?PA4S D45BF4 № 12 

�5S;4F9?PA4S K4EFP 

�D< D9L9A<< ;484A<= 1-4 ;4C<L<F9 CD46<?PAO= BF69F <; K9FOD9I 
CD98?B:9AAOI: 

1. (1 10;;) �0:>5 87 G8A5; O2;O5BAO :>@=5< C@02=5=8O log2(E+1)=1 
�) 31; �) 2; �) 1; �) 0. 

2. (1 10;;) �0:85 87 C@02=5=89 8<5NB 1>;55 >4=>3> :>@=O? 
�) E2-6E+5=0; �) 3E+2=9; �) (E-4)(E+3)(E-8)=0; �) 2E-7=0. 

3. (1 10;;)"?@545;8B5 284 C@02=5=8O  

�) ;8=59=>5;  �) :204@0B=>5; �) 8@@0F8>=0;L=>5; �) @0F8>=0;L=>5. 
4. (1 10;;)"?@545;8B5 =08<5=LH55 F5;>5 @5H5=85 =5@025=AB20 5E+2<1? 

�) -3; �) 0; �) 3; �) -4. 

 

�D< 6OCB?A9A<< ;484A<= 5-8 ;4C<L<F9 IB8 D9L9A<я < CB?GK9AAO= BF69F. 
5. (2 10;;0) !0948B5 :>@5=L C@02=5=8O │E-3│=2 

6. (2 10;;0)$5H8B5 A8AB5<C C@02=5=89 . 

7. (2 10;;0) $5H8B5 =5@025=AB2>  

8. (2 10;;0)$5H8B5 C@02=5=85 (2х 2 3)√3х2 2 5х 2 2=0 
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�BCB?A<F9?PA4S K4EFP 

�D< 6OCB?A9A<< ;484A<я 9 ;4C<L<F9 IB8, B5BEAB64A<9 D9L9A<я < 
CB?GK9AAO= BF69F. 

9. (3 10;;0)$5H8B5 C@02=5=85 . ':068B5 :>@=8 

MB>3> C@02=5=8O, ?@8=04;560I85 >B@57:C  

 

ЭF4?BAO BF69FB6: 
�B@9D 
;484A<S 

1 2 3 4 5 6 7 8 9 

�F69F � �, 
� 

� � 1; 5 (10; 2) -1; 

6  
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3.13  4F9@4F<K9E><= CD4>F<>G@  
�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): 
#$1 2, #$1 3, #$1 14. 
#$C 1, #$C 5, #$C 6, #$C 7, #$C 8, #$C 11, #$C 18, #$C 19. 
"� 1, "� 2, "� 3, "� 4, "� 5, "� 6. 
#� 1.2 

 

"9BD9F<K9E><9 6BCDBEO: 
1. +B> =07K205BAO <0B@8F59? 

2. +B> =07K205BAO >?@545;8B5;5< 2B>@>3>, B@5BL53> ?>@O4:>2? 

3. +B> ?@54AB02;O5B A>1>9 G8A;> i? 
4. �0:>5 G8A;> =07K20NB :><?;5:A=K<? 
5. �0: =09B8 <>4C;L :><?;5:A=>3> G8A;0? 
6. �0: =09B8 0@3C<5=B :><?;5:A=>3> G8A;0? 
7. �0:85  ACI5AB2CNB D>@<K :><?;5:A=KE G8A5;?  
8. #> :0:8< ?@028;0< >ACI5AB2;ONBAO 459AB28O =04 :><?;5:A=K<8 G8A;0<8 2 
B@83>=><5B@8G5A:>9 D>@<5: ?@>872545=85, 2>72545=85 2 AB5?5=L, 45;5=85? 
9. #> :0:8< ?@028;0< >ACI5AB2;ONBAO 459AB28O =04 :><?;5:A=K<8 G8A;0<8 2 
?>:070B5;L=>9 D>@<5: ?@>872545=85, 2>72545=85 2 AB5?5=L, 45;5=85? 
10. +B> =07K205BAO 3@0D><? 

11. �0BL >?@545;5=85 3@0D0. 
12. �0:85 45B0;8 ?@8 87>1@065=88 3@0D0 =5 206=K? 
13. +B> =07K205BAO <0@H@CB><, F5?LN, F8:;><? 
14. +B> =07K205BAO n-D0:B>@80;><? 
15. �0:85 A>1KB8O =07K20NBAO =5A>2<5AB=K<8, ?@>B82>?>;>6=K<8, =57028A8<K<8, 
7028A8<K<8? 
16. +B> =07K205BAO CA;>2=>9 25@>OB=>ABLN? 
17. %D>@<C;8@C9B5 B5>@5<K A;>65=8O 8 C<=>65=8O 25@>OB=>AB59. 
18. �0:0O 25;8G8=0 =07K205BAO A;CG09=>9? 
19. �0:0O A;CG09=0O 25;8G8=0 =07K205BAO 48A:@5B=>9? 
20. "?8H8B5 AE5<C �5@=C;;8. �0:85 M;5<5=B0@=K5 A>1KB8O ?>2B>@ONBAO 2 MB8E 
>?KB0E? 
21. �0?8H8B5 D>@<C;C �5@=C;;8. 
22. +B> =07K205BAO 70:>=>< @0A?@545;5=8O A;CG09=>9 25;8G8=K? 
23. �0:>9 70:>= @0A?@545;5=8O =07K205BAO 18=><80;L=K<? 
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1. �KG8A;8B5 >?@545;8B5;L 
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2. !0948B5 @5H5=85 A8AB5<K ;8=59=KE C@02=5=89 
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,105
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3. !0 :>>@48=0B=>9 ?;>A:>AB8 40= B@5C3>;L=8: 25@H8=K, :>B>@>3> @0A?>;>65=K 2 
B>G:0 � (0; 0), � (5; 3) 8 % (4; 4). !09B8 ?;>I04L 40==>3> B@5C3>;L=8:0. 

 

4. "?@545;8B5 G8A;> @515@, 8=F845=B=KE 25@H8=5 3x :  

 

5. #@>872>48BAO 8A?KB0=85 45B0;8 =0 =0456=>ABL. �5@>OB=>ABL >B:070 45B0;8 70 
2@5<O 8A?KB0=8O @02=0 0,3. %>AB028BL 18=><80;L=K9 70:>= @0A?@545;5=8O 
A;CG09=>9 25;8G8=K X 3  G8A;> >B:0702H8E 45B0;59 87 B@5E, ?>425@3=C2H8EAO 
8A?KB0=8N. !09B8 G8A;>2K5 E0@0:B5@8AB8:8 MB>9 25;8G8=K: , , . 

8;8 
 

�<5NBAO 20 A25B>D>@>2 =0 A:;045, 5 87 :>B>@KE G5BK@5E7=0G=K5. !0C40GC 15@CB 3 
A25B>D>@0. %>AB028BL 70:>= @0A?@545;5=8O A;CG09=>9 25;8G8=K ) - G8A;0 
G5BK@ёE7=0G=KE A25B>D>@>2, >:0702H8EAO 2 2K1>@:5. !09B8 G8A;>2K5 
E0@0:B5@8AB8:8 MB>9 25;8G8=K: , , . 

 

 

6. !0948B5 :><?;5:A=>5 8 ?>;=>5 A>?@>B82;5=85 F5?8, 5A;8 40=K :><?;5:A 
=0?@O65=8O jU 405,16   8 B>:0 jI 350  . �0?8H8B5 C@02=5=85 B>:0. 
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3. $BA8 BJ9ABKAOI ED98EF6 8?S DG59:AB7B >BAFDB?S (CB <FB74@ 3.1 – 3.4) 

 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): 
#$1 1, #$1 3, #$1 4, #$1 5, #$1 6, #$1 9, #$1 11, #$1 12, #$1 14. 

#$C 1, #$C 6, #$C 7, #$C 8, #$C 9, #$C 10, #$C 11, #$C 14, #$C 15, 

#$C 16, #$C 17, #$C 18, #$C 19. 

"� 1, "� 2, "� 3, "� 4, "� 5, "� 6, "� 7. 
#� 1.2 

�5S;4F9?PA4S K4EFP 

�D< D9L9A<< ;484A<= 1-4 ;4C<L<F9 CD46<?PAO= BF69F <; K9FOD9I 
CD98?B:9AAOI. 

1. (1 10;;) �0=K B>G:8 �(2,0,5), �(-2,6,3). �0:85 :>>@48=0BK 8<55B 
A5@548=0 >B@57:0 �� 3 B>G:0  ? 

�)  (0, 3, 4); �)  (2, 3, 4); �)  (0,- 3, 4); �)  (0, 3,- 4). 

2. (1 10;;) #@O<K5 �� 8 %� ?0@0;;5;L=K5. �0:>5 @0A?>;>65=85 8<5NB 
?@O<K5 �% 8 ��? 

�) ?0@0;;5;L=K5; �) ?5@?5=48:C;O@=K5; �) A:@5I820NBAO; �) 
?5@5A5:0NBAO. 

3. (1 10;;)!0948B5 :>@5=L C@02=5=8O:  � >B25B5 70?8H8B5 
=081>;LH89 >B@8F0B5;L=K9 :>@5=L. 

�) -3; �) 0; �) -2; �) -1. 

4. (1 10;;)!0 @8AC=:5 87>1@065= 3@0D8: ?@>872>4=>9 
DC=:F88y=f(x).#@8 :0:>< 7=0G5=88 x DC=:F8O ?@8=8<05B A2>5 =081>;LH55 
7=0G5=85 =0 >B@57:5[-4; -2] ? 

 

�) 0,5; �) -4; �) -5; �) 1. 

 

�D< 6OCB?A9A<< ;484A<= 5-8 ;4C<L<F9 IB8 D9L9A<я < CB?GK9AAO= 
BF69F. 

5. (2 10;;0) �5@E=85 :>=FK 42CE 25@B8:0;L=> AB>OI8E AB>;1>2, 
C40;ё==KE =0 @0AAB>O=85 4 <, A>548=5=K ?5@5:;048=>9. �KA>B0 >4=>3> 
AB>;10 10 <, 0 #$C3>3> 7 <. !0948B5 4;8=C ?5@5:;048=K. 

6. (2 10;;0) �0=K G5BK@5 B>G:8: �(0,1,1), �(1,-1,3), %(3,1,0) �(3,2,2) 



 

 

�>:068B5, GB> >B@57:8 �� 8 %� ?5@?5=48:C;O@=K. 
7. (2 10;;0) �2830OAL A> A:>@>ABLN </A, B@0:B>@ B0I8B A0=8 A 

A8;>9 F=40 :!, =0?@02;5==>9 ?>4 >AB@K< C3;>< : 3>@87>=BC.  >I=>ABL, 
@0728205<0O B@0:B>@><, 2KG8A;O5BAO ?> D>@<C;5 !0948B5, ?@8 

:0:>< C3;5 (2 3@04CA0E) MB0 <>I=>ABL 1C45B @02=0 60 :�B (:�B 4 MB> ). 

8. (2 10;;0)  0B5@80;L=0O B>G:0 42865BAO ?@O<>;8=59=> ?> 
70:>=Cx(t)=t2-13t+23(345x 4 @0AAB>O=85 >B B>G:8 >BAG5B0 2 <5B@0E,t 4 2@5<O 
2 A5:C=40E, 87<5@5==>5 A =0G0;0 42865=8O). � :0:>9 <><5=B 2@5<5=8 (2 
A5:C=40E) 55 A:>@>ABL 1K;0 @02=0 3 </A? 

 

�BCB?A<F9?PA4S K4EFP 

�D< 6OCB?A9A<< ;484A<я 9 ;4C<L<F9 IB8, B5BEAB64A<9 D9L9A<я < 
CB?GK9AAO= BF69F. 

9. (3 10;;0) $0718BL F25B=8: ?@O<>C3>;L=>9 D>@<K (>B=>H5=85 AB>@>= 
2:3) =0 G0AB8 @07;8G=>9 ?;>I048. ':068B5 @07=K< F25B>< ?0@0;;5;L=K5, 
?5@?5=48:C;O@=K5, A:@5I820NI85AO >B@57:8. $0AAG8B0BL :>;8G5AB2> 
A065=F52 F25B>2 4;O :064>3> A5:B>@0. "D>@<8BL AE5<C F25B=8:0 (<>6=> 
8A?>;L7>20BL :><?LNB5@). !0?@8<5@, 
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4. $BA8 BJ9ABKAOI ED98EF6 8?S CDB@9:GFBKAB= 4FF9EF4J<< (Q>;4@9A) 
 

!0 2K?>;=5=85 ?8AL<5==>9 M:70<5=0F8>==>9 @01>BK ?> <0B5<0B8:5 
405BAO 3 0AB@>=><8G5A:8E G0A0 (180 <8=CB). 

-:70<5=0F8>==0O @01>B0 A>AB>8B 8E 2-E G0AB59: >1O70B5;L=>9 8 
4>?>;=8B5;L=>9. 

"1O70B5;L=0O G0ABL A>45@68B 7040=8O <8=8<0;L=>3> >1O70B5;L=>3> 
C@>2=O, 4>?>;=8B5;L=0O G0ABL 3 1>;55 A;>6=K5 7040=8O. 

#@8 2K?>;=5=88 7040=89 >1O70B5;L=>9 G0AB8 B@51C5BAO ?@54AB028BL E>4 
@5H5=8O 8 C:070BL ?>;CG5==K9 >B25B. �0 ?@028;L=>5 2K?>;=5=85 ;N1>3> 
7040=8O 87 >1O70B5;L=>9 G0AB8 >1CG0NI89AO ?>;CG05B5 >48= 10;;. #@8 
2K?>;=5=88 7040=8O 87 4>?>;=8B5;L=>9 G0AB8 =5>1E>48<> ?>4@>1=> >?8A0BL 
E>4 @5H5=8O 8 40BL >B25B. #@028;L=>5 2K?>;=5=85 7040=89 4>?>;=8B5;L=>9 
G0AB8 >F5=8205BAO 3 10;;0<8 8;8 1-2 10;;0<8 70 G0AB8G=>5 @5H5=85. 

�0;;K, ?>;CG5==K5 70 2A5 2K?>;=5==K5 7040=8O, AC<<8@CNBAO. 
 

(>4?4 C9D96B84 54??B6 6 BF@9F>< CB CяF<54??PAB= E<EF9@9 
 

�F@9F>4 '<E?B 54??B6, 
A9B5IB8<@B9 8?я CB?GK9A<я BF@9F>< 

«3» (C8>6.) 6-9 

«4» (E>@>H>) 
10-14 

(=9 <9=99 >8=>7> 7484=8я  
87 8>?>;=8B9;ь=>9 G4AB8) 

«5» (>B;8G=>) 
5>;99 14 

(=9 <9=99 86CE 7484=89  
87 8>?>;=8B9;ь=>9 G4AB8) 

 

�5D4;B64F9?PAO9 D9;G?PF4FO, CB8?9:4M<9 CDB69D>9 (Q?9@9AFO): 
#$1 1, #$1 2, #$1 3, #$1 4, #$1 5, #$1 6, #$1 7, #$1 8, #$1 9, #$1 10, 

#$1 11, #$1 12, #$1 13, #$1 14. 

#$C 1, #$C 2, #$C 3, #$C 4, #$C 5, #$C 6, #$C 7, #$C 8, #$C 9, #$C 10, 

#$C 11, #$C 12, #$C 13, #$C 14,#$C 15, #$C 16, #$C 17, #$C 18, #$C 19. 

"� 1, "� 2, "� 3, "� 4, "� 5, "� 6, "� 7. 
#� 1.2 
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1. �0=K B>G:8 �(3,1,6), �(-1,5,2). !0948B5 :>>@48=0BK  A5@548=K >B@57:0 �� 3 B>G:8  ? 

(1 10;;) 

2. �0=K B>G:8 �(3,1,6), �(-1,5,2). !0948B5 :>>@48=0BK 8 4;8=C 25:B>@0 ��. (1 10;;) 

3. !0948B5 :>@5=L C@02=5=8O: sin 2� =  √22 . (1 10;;) 
4. !09B8 10cos 2α, 5A;8 Aosα=- 0,2. (1 10;;) 

5. %@54=OO ;8=8O B@0?5F88 @02=0 21, 0 <5=LH55 >A=>20=85 @02=> 8. !0948B5 1>;LH55 

>A=>20=85 B@0?5F88. (2 10;;0) 

6. !0948B5 25:B>@ A=3a +2b-d, 5A;8 a=(3,2,6), b=(-1,5,2), d=(0,3,-4). (2 10;;0) 

7. '?@>AB8BL 2K@065=85: sin � cos �ý�Ā� 2 1. (2 10;;0) 
8. �KG8A;8BL AC<<C 8 @07=>ABL 7040==KE :><?;5:A=KE G8A5;: z1=-4+i,  z2= 1-3i. (2 10;;0) 

9. $5H8BL %��' <5B>4>< �@0<5@0:  

 

(3 10;;0) 

10.(1 54;;) !0 B0@5;:5 16 ?8@>6:>2: 7 A @K1>9, 5 A 20@5=L5< 8 4 A 28H=59. .;O =0C304 
2K18@05B >48= ?8@>6>:. !0948B5 25@>OB=>ABL B>3>, GB> >= >:065BAO A 28H=59.  
11. (1 54;;)!0948B5 7=0G5=85 2K@065=8O log22 + log2 32 

12.(1 54;;)!0948B5 :>@5=L C@02=5=8O  

13. (1 54;;) $5H8B5 =5@025=AB2> 2E+5> 64. � >B25B 70?8H8B5 =08<5=LH55 ?>;>68B5;L=>5 
F5;>5 G8A;>. 

14. (2 54;;)!0948B5 :>@5=L C@02=5=8O  

15. (2 54;;)!0948B5 ?@>872>4=CN DC=:F88 2 B>G:5 E=0:  
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16. (2 54;;) *25B=8:, >D>@<;5==K9 ?> 8=48284C0;L=><C 70:07C, 8<55B D>@<C F8;8=4@0. 
�KA>B0 F25B=8:0 35 A<, 480<5B@ >A=>20=8O 20 A<. %:>;L:> 75<;8 =5>1E>48<> ?@825AB8, 
GB>1K F25B=8: 1K; 70?>;=5= ?>;=>ABLN. � >B25B 70?8H8B5 G8A;>, 45;5==>5 =0   

17.(2 54;;4)�KG8A;8B5 ?;>I04L 75<;8, >B2545==>3> ?>4 :;C<1C, ?5@8<5B@ :>B>@>3> 
>3@0=8G820NB ;8=88 C=x2-2x-2 8 C=-x2+2. �K?>;=8B5 G5@B56. "B25B 409B5 2 :204@0B=KE 
<5B@0E. 
19. (354;;4)$5H8B5 C@02=5=85:log2

2  x-4log2x+3=0 
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