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(BD@B= <FB7B6B= 4FF9EF4J<< CB GK95AB= 8<EJ<C?<A9 S6?S9FES ?8AP<5==O9 Q:70<5=. 

 

4.�>=B@>;P=>->F5=>G=O5 <0B5@80;O 4;S  0BB5AB0F88 ?> CG51=>9 48AF8?;8=5 
 

�040=8S 4;S :>=B@>;P=OE  @01>B: 
 0745; « �2545=85» 

�4D<4AF 1 

1.  !4=8<F9 ;A4K9A<9 6OD4:9A<S 2,2
11

7
1

8

11
÷
ø
ö

÷
ø
ö   

2. �4>B9 <; K<E9?: 625,0 , 25,6 ,  6250  - S6?S9FES D4J<BA4?PAO@? 

3. $9L<F9 GD46A9A<9:  ø ù xx 426810 ý  

4.  'EF4AB6<F9 EBBF69FEF6<9 @9:8G 7D4H<>4@< HGA>J<= < HBD@G?4@<, >BFBDO9 <I ;484RF. 
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1) xy
2

1
ý       2) 

x
y

1
ý       3) 2

2 ý xy     4) xy ý  

5. �D<H@9F<K9E>4S CDB7D9EE<S ;484A4 C9D6O@< 86G@S K?9A4@<: 9,4
21
ýý aa . !4=8<F9 EG@@G C9D6OI 10 

K?9AB6 QFB= CDB7D9EE<<. 
6. �?S >4:8B7B A9D469AEF64 G>4:<F9 @AB:9EF6B 97B D9L9A<= 

4) 09
2 þx          1) ø ù3;3  

5) 09
2 þx          2) ø ù ;  

6) 09
2 üx          3) ø ù ø ù ;33;  

7.  � FD9G7B?PA<>9 ABC  G7B? A D469A 46˚, 6A9LA<= G7B? CD< 69DL<A9 B D469A 115˚. !4=8<F9 7D48GEAGR @9DG 
G7?4 C. 

8. �9>FBD AB E A4K4?B@ 6 FBK>9 ø ù2;3A <@99F >BBD8<A4FO ø ù15;6  . !4=8<F9 45EJ<EEG FBK>< B. 

9. � F45?<J9 CD<6989AO ABD@4F<6O CB 597G A4 8<EF4AJ<R 60 @9FDB6 8?S GK4M<IES 896SFOI >?4EEB6. 
"J9A<F9 D9;G?PF4F @4?PK<>4,  CDB59:46L97B 60 @9FDB6 ;4 9,1 E9>GA8O. 

  4?PK<>< �96BK>< 

BF@9F>4 «5» «4» «3» «5» «4» «3» 
�D9@S, E9> 8,4 9,2 10,0 9,4 10,0 10,5 

1)  BF@9F>4 «5»           3)  BF@9F>4 «3» 
2)  BF@9F>4 «4»           4) ABD@4F<6 A9 6OCB?A9A 

10. �<?9F 6 @G;9= EFB<F 150 DG5?9=. %FB<@BEFP 5<?9F4 8?S L>B?PA<>4 EBEF46?S9F 40% BF CB?AB= EFB<@BEF< 
5<?9F4. %>B?P>B DG5?9= AG:AB ;4C?4F<FP ;4 5<?9FO A4 7DGCCG, EBEFBSMGR <; 28 L>B?PA<>B6 < 2 GK<F9?9=. 
11. $9L<FP E<EF9@G GD46A9A<= 

 
�4D<4AF 2 

1.  !4=8<F9 ;A4K9A<9 6OD4:9A<S 5,4
9

4
3

6

7
÷
ø
ö

÷
ø
ö   

2. �4>B9 <; K<E9?: 3600 , 6,3 ,  36,0  - S6?S9FES <DD4J<BA4?PAO@? 

3. $9L<F9 GD46A9A<9:  ø ù ø ùxx ý 3362
2

1
5  

4.  'EF4AB6<F9 EBBF69FEF6<9 @9:8G 7D4H<>4@< HGA>J<= < HBD@G?4@<, >BFBDO9 <I ;484RF. 

 

1) 42 ý xy       2) 
x

y
4

ý       3) 
2

2xy ý     4) 42 ý xy  

5. �D<H@9F<K9E>4S CDB7D9EE<S ;484A4 C9D6O@< 86G@S K?9A4@<:  
5,8

21
ýý aa .  !4=8<F9 EG@@G C9D6OI 20 K?9AB6 QFB= CDB7D9EE<<. 

6. �?S >4:8B7B A9D469AEF64 G>4:<F9 @AB:9EF6B 97B D9L9A<= 

4) 04
2 þ xx            1) ø ù0;4  

5) 04
2 ü xx            2) ø ù4;4  

6) 0644
2 üx          3) ø ù ø ù ;40;  
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7.  � FD9G7B?PA<>9 ABC  6A9LA<9 G7?O CD< 69DL<A4I B < C D46AO  105˚ < 145˚ EBBF69FEF69AAB. !4=8<F9 
7D48GEAGR @9DG G7?4 A. 

8. �9>FBD AB E A4K4?B@ 6 FBK>9 ø ù12;8 A <@99F >BBD8<A4FO ø ù14;4  . !4=8<F9 BD8<A4FG  FBK>< B. 

9. � F45?<J9 CD<6989AO ABD@4F<6O CB CDO:>4@ 6 8?<AG 8?S GK4M<IES 896SFOI >?4EEB6. "J9A<F9 D9;G?PF4F 
896BK><, CDO7AG6L9= 6 8?<AG 3,85 @. 

  4?PK<>< �96BK>< 

BF@9F>4 «5» «4» «3» «5» «4» «3» 
�?<A4, E@ 430 380 330 370 330 290 

1)  BF@9F>4 «5»           3)  BF@9F>4 «3» 
2)  BF@9F>4 «4»           4) ABD@4F<6 A9 6OCB?A9A 

10. �<?9F 6 F94FD EFB<F 500 DG5?9=. ,>B?PA<>4@ CD98BEF46?S9FES E><8>4 6 D4;@9D9 30% BF CB?AB= 
EFB<@BEF< 5<?9F4. %>B?P>B DG5?9= AG:AB ;4C?4F<FP ;4 5<?9FO A4 7DGCCG, EBEFBSMGR <; 32 L>B?PA<>B6 < 3 
GK<F9?9=. 
11. $9L<FP E<EF9@G GD46A9A<= 

 
�D<F9D<< BJ9A<64A<S: 
#D< CDB69D>9 D45BFO ;4 >4:8B9 69DAB 6OCB?A9AAB9 ;484A<9 6OEF46?S9FES 1 54?? < 0 54??B6, 9E?< BF69F 
A9CD46<?PAO=. 

�4??O 10-11 7-9 5-6 0-4 

"J9A>4 «5» «4» «3» «2» 
 

 0745; «  0728B85 ?>=SB8S > G8A;5»  
�4D<4AF 1 
1.#D98EF46PF9 6 6<89 C9D<B8<K9E>B= 8DB5< K<E?4: 

 
 2.�4C<L<F9 6 6<89 B5O>AB69AAB= 8DB5<: 

 

 3.�4AO K<E?4  

             !4=F<: a)   b) ; c)  

          8) CBEFDB=F9 <I A4 C?BE>BEF<; 
          9) ;4C<L<F9 K<E?4  <  6  FD<7BAB@9FD<K9E>B= HBD@9.  

 4. $9L<F9 GD46A9A<9:   

 5. %BEF46PF9 >648D4FAB9 GD46A9A<9 CB >BDAS@: 
   ;             . 

 �4D<4AF 2 
   1.#D98EF46PF9 6 6<89 C9D<B8<K9E>B= 8DB5< K<E?4: 
 

   2.�4C<L<F9 6 6<89 B5O>AB69AAB= 8DB5<: 
 

 

 3.�4AO K<E?4  

             !4=F< : a)   b) ; c)  

             8) CBEFDB=F9 <I A4 C?BE>BEF< 

             9) ;4C<L<F9 K<E?4  6  FD<7BAB@9FD<K9E>B= HBD@9.  

 4. $9L<F9 GD46A9A<9:  

       5. %BEF46PF9 >648D4FAB9 GD46A9A<9 CB >BDAS@: 
;             . 

      �4D<4AF 3 
1. #D98EF46PF9 6 6<89 C9D<B8<K9E>B= 8DB5< K<E?4: 
 

  2.�4C<L<F9 6 6<89 B5O>AB69AAB= 8DB5<: 
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   3.�4AO K<E?4  

               !4=F<: a)   b) ; c)  

               8) CBEFDB=F9 <I A4 C?BE>BEF< 

               9) ;4C<L<F9 K<E?4  6  FD<7BAB@9FD<K9E>B= HBD@9.  

 4. $9L<F9 GD46A9A<9:  

       5. %BEF46PF9 >648D4FAB9 GD46A9A<9 CB >BDAS@: 

;             . 

         �4D<4AF 4 
1.#D98EF46PF9 6 6<89 C9D<B8<K9E>B= 8DB5< K<E?4: 
 

2.�4C<L<F9 6 6<89 B5O>AB69AAB= 8DB5<: 

 
 

 3.�4AO K<E?4  

              !4=F<: a)   b) ; c)  

               8) CBEFDB=F9 <I A4 C?BE>BEF< 

               9) ;4C<L<F9 K<E?4  6 FD<7BAB@9FD<K9E>B= HBD@9.  

 4. $9L<F9 GD46A9A<9:  

       5. %BEF46PF9 >648D4FAB9 GD46A9A<9 CB >BDAS@: 
;             . 

       �4D<4AF 5 
1. #D98EF46PF9 6 6<89 C9D<B8<K9E>B= 8DB5< K<E?4: 
 

2. �4C<L<F9 6 6<89 B5O>AB69AAB= 8DB5<: 

 

      3. �4AO K<E?4  

              !4=F<: a)   b) ; c)  

               8) CBEFDB=F9 <I A4 C?BE>BEF< 

               9) ;4C<L<F9 K<E?4  6 FD<7BAB@9FD<K9E>B= HBD@9.  

 4. $9L<F9 GD46A9A<9:  

       5. %BEF46PF9 >648D4FAB9 GD46A9A<9 CB >BDAS@: 
;             . 

 

�D<F9D<< BJ9A<64A<S: 
«5» - CD46<?PAB 6OCB?A9AO 6E9 5 ;484A<=. 
«4» - 6OCB?A9AO 6E9 ;484A<S E A9;A4K<F9?PAO@< BL<5>4@<, <?< CD46<?PAB 6OCB?A9AO ?R5O9 4 ;484A<S. 
«3» - CD46<?PAB 6OCB?A9AO ?R5O9 3 ;484A<S. 
«2» - ;484A<S A9 6OCB?A9AO. 
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 0745; «�>@=8, AB5?5=8, ;>30@8D<O» 

�4D<4AF 1. 
1. $9L<FP GD46A9A<9.  

 
2. $9L<FP GD46A9A<9 
4) 22I-12.2G+32=0 

5)7I=88 

3. $9L<FP GD46A9A<9 
4)lg(13x+4)=3 

5)lg =1 

6)log2log3log4x=0 

4. $9L<FP A9D469AEF6B 
4) 3I>81 

6)log3(2x-7)<1 

5. #DB?B74D<H@<DB64FP  6OD4:9A<9  

)=  

6. #DBCBF9AJ<DB64FP 6OD4:9A<9 

Lgx=3lg(a+b)+ lga- lg(a-b)-lg18. 

 

 �4D<4AF 2. 
1.$9L<FP GD46A9A<9 

 
2. $9L<FP GD46A9A<9. 
4) 52)-30.5)+125=0 

5)112)=13 

3. $9L<FP GD46A9A<9 
4) log5(51x+3)=3 

5)lg(x-4)-lg  

6)lglglgx=0 

4. $9L<FP A9D469AEF6B 
4)2I2-4I>25 

6)log4(2x-1)>1 

5. #DB?B74D<H@<DB64FP  6OD4:9A<9 

)=  

6. #DBCBF9AJ<DB64FP 6OD4:9A<9 
 

 

�D<F9D<< BJ9A<64A<S: 
«5» - CD46<?PAB 6OCB?A9AO  5 ;484A<=. 
«4» - 6OCB?A9AO 6E9 ;484A<S E A9;A4K<F9?PAO@< BL<5>4@<, <?< CD46<?PAB 6OCB?A9AO ?R5O9 4 ;484A<S. 
«3» - CD46<?PAB 6OCB?A9AO ?R5O9 3 ;484A<S. 
«2» - ;484A<S A9 6OCB?A9AO. 
 

 0745; «�@S<O5 8 ?;>A:>AB8 2 ?@>AB@0=AB25» 

�4D<4AF 1. 
1. %HBD@G?<DG=F9 4>E<B@G B 86GI CDS@OI, >BFBDOI <@9RF B8AG B5MGR FBK>G. 
2.  �4><9 CDS@O9 6 CDBEFD4AEF69 A4;O64RFES C4D4??9?PAO@<? 
3. �; FBK>< S > C?BE>BEF<  CDB6989AO C9DC9A8<>G?SD SO < A4>?BAAO9 SA < SB. !4=8<F9 SB, 9E?< SA = 20 E@, 

AO = 16 E@, OB = 5 E@. 
�4D<4AF 2. 
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1.  %HBD@G?<DG=F9 < 8B>4:<F9 F9BD9@G B EGM9EF6B64A<< C?BE>BEF<, CDBIB8SM9= K9D9; 84AAGR CDS@GR < 
84AAGR FBK>G. 

2. �B>4:<F9, KFB 9E?< C?BE>BEFP CDBIB8<F K9D9; CDS@GR, C4D4??9?PAGR 8DG7B= C?BE>BEF<, < C9D9E9>49F QFG 
C?BE>BEFP, FB ?<A<S C9D9E9K9A<S C?BE>BEF9= C4D4??9?PA4 C9D6B= CDS@B=. 
 3.Ч9D9; >BA9J � BFD9;>4 �� CDB6989A4 C?BE>BEFP; K9D9; >BA9J � BFD9;>4 ��, CDB6989AO C4D4??9?PAO9 
CDS@O9, C9D9E9>4RM<9ES E C?BE>BEFPR 6 FBK>4I �1 < %1. !4=8<F9 8?<AG BFD9;>4 %%1, 9E?< ��1 = 12 E@, 
��1:%1�1 = 10:2. 

�4D<4AF 3. 
1.+FB F4>B9 C9DC9A8<>G?SD, BCGM9AAO= <; 84AAB= FBK>< A4 C?BE>BEFP? 
2. #DS@4S �D C9DC9A8<>G?SDA4 > C?BE>BEF< FD9G7B?PA<>4 ABC. �;69EFAB, KFB BD = 9 E@, AC = 10 E@, BC = 

AB = 13 E@. !4=8<F9: a) D4EEFBSA<9 BF FBK>< D 8B CDS@B= AC; 5) C?BM48P FD9G7B?PA<>4 ACD. 

3. �4A FD9G7B?PA<>  $�. #?BE>BEFP, C4D4??9?PA4S CDS@B=  �, C9D9E9>49F EFBDBAG  $ 6 FBK>9  1, 4 
EFBDBAG $� – 6 FBK>9 �1. �OK<E?<F9 8?<AG BFD9;>4  1�1, 9E?<  � = 27 E@, $� : $�1 = 9 : 5. 

�D<F9D<< BJ9A<64A<S: 
«5» - CD46<?PAB 6OCB?A9AO 3 ;484A<S. 
«4» - 6OCB?A9AO 3 ;484A<S E A9;A4K<F9?PAO@< BL<5>4@<, <?< CD46<?PAB 6OCB?A9AO ?R5O9 2 ;484A<S. 
«3» - CD46<?PAB 6OCB?A9AO ?R5B9 1;484A<9. 
«2» - ;484A<S A9 6OCB?A9AO. 
 

 0745; «�><18=0B>@8:0» 

�4D<4AF 1 
1. %колPк8<8 EпоEо54<8 87 9 уGе5=OE пDед<ето6 <о6=о EоEт468тP D4Eп8E4=8е уGе5=о7о д=O 87 6 
D47л8G=OE уDоко6? 

2. �<еNтEO по<8доDO, о7уDFO, лук. %колPко D47л8G=OE E4л4то6 <о6=о пD87ото68тP, еEл8 6 к46дO9 
E4л4т дол6=о 6Eод8тP 2 D47л8G=OE 68д4 о6оIе9? 

3. %колPко D47л8G=OE пOт87=4G=OE G8Eел <о6=о EоEт468тP 87 F8DD 1, 2, 3, 4, 5? 

4. В 647е EтоOт 10 кD4E=OE 8 5 Dо7о6OE 76о7д8к. %колPк8<8 EпоEо54<8 <о6=о 6O5D4тP 87 647O пOтP 
76о7д8к од=о7о F6ет4? 

5. ВOG8Eл8тP: 6! – 5! 

В4D84=т 2 

1. %колPк8<8 EпоEо54<8 <о7ут 6Eт4тP 6 оGеDедP 6 58лет=уN к4EEу 3 Gело6ек4? 

2. %колPк8<8 EпоEо54<8 <о6=о 6O5D4тP тDеE де6уD=OE 87 7DуппO 6 20 Gело6ек? 

3. %колPко EуIеEт6ует D47л8G=OE д6у7=4G=OE G8Eел, 6 74п8E8 котоDOE <о6=о 8EполP7о64тP F8DDO 1, 
2, 3, 4, 5, 6, еEл8 F8DDO 6 G8Eле дол6=O 5OтP D47л8G=O<8? 

4. %колPк8<8 EпоEо54<8 од8= поGт4лPо= <о6ет D47=еEт8 7 п8Eе< по Eе<8 4дDеE4<. 

5. ВOG8Eл8те:  

�D<F9D<< BJ9A<64A<S: 
«5» - CD46<?PAB 6OCB?A9AO 6E9 5 ;484A<=. 
«4» - 6OCB?A9AO 6E9 ;484A<S E A9;A4K<F9?PAO@< BL<5>4@<, <?< CD46<?PAB 6OCB?A9AO ?R5O9 4 ;484A<S. 
«3» - CD46<?PAB 6OCB?A9AO ?R5O9 3 ;484A<S. 
«2» - ;484A<S A9 6OCB?A9AO. 
 0745; «�>>@48=0BO 8 25:B>@O» 

 

 �4D<4AF 1 
 1.�B>4;4FP , KFB ABC D46AB598D9AAO= < CDS@BG7B?PAO=, 9E?< � ( 1; 0)     �( 1;3) % ( 4 ;  3 )  

2.!4=F< 69>FBDAB9 CDB<;6989A<9 69>FBDB6 4 = 2i + 3j + 5k 6 = i + 2j + k 3.�OK<E?<FP 8?<AG 69>FBD4 4 =(-3; 8; 

1) 

 4.�4AO 69>FBD4 m ( - 4; 2; 3) C ( 2: 0; -3). !4=F< >BBD8<A4FO 69>FBD4 (m + 2n )  - ( 2 m  +  n )  

  5.!4=F< G7B? @9:8G 69>FBD4@< 4 = ( 3: 1; 2) 6 ( 1; 1.5; 0.5)  
�4D<4AF  2 
1.#9DC9A8<>G?SDAO ?< 69>FBD4 m ( 1; -3; 0) n ( 4: 1; -2 ). 

2.�OK<E?<FP C?BM48P E 69DL<A4@< � ( 1;1; 1) �  ( 2 ;  3; 4) % (4:3; 2) 
3.�OK<E?<FP E>4?SDAB9 CDB<;6989A<9 4  ( 1 ;  0;3) < 6 (2; -1; 1) 

4.#BEFDB<FP 69>FBD 4 (- 4; 5; -3) 

5.�OK<E?<FP 8?<AG 69>FBD4 4 (- 4; 5; - 3) 

�4D<4AF 3 
1.!4=F< C?BM48P C4D4??9?B7D4@@4  4 = 2i + j + 2k 6 = 3i + 2j -2k 

2.!4=F< E>4?SDAB9 CDB<;6989A<9 4 ( 4; - 7; - 3) 6 ( 3; -2; 1) 

3.!4=F< G7B? @9:8G 69>FBD4@< 4 = 3i + 4k 6 =5 i 12 k 

4.#BEFDB<FP 69>FBD 4 ( 6; - 4; -1) 

5.�OK<E?<FP 8?<AG 69>FBD4 4 + 6 4  =  ( - 1 ;  2; 1) 6  ( -  2; 2; -1)  

�4D<4AF  4 
1.!4=F< C?BM48P C4D4??9?B7D4@@4 a = i+ j - k  6 = 2i - j +2k 



17 

 

2.�OK<E?<FP >BAGE G7?4 @9:8G A<@< 4 ( 2; -4; 5) 6 ( 4; - 3; 5) 

3.#BEFDB<FP  69>FBD 4 ( 3: -2; 1) 

4.#DB69D<FP C9DC9A8<>G?SDAO ?< 69>FBD4 4 ( 3; 0; -6;) 6 ( 4; 7; 2) 
5.�A4S >BBD8<A4FO 4( 2;3-4) 6  ( - 1 ;  2; 1) E ( 3; 0,2) !4=F< >BBD8<A4FO 69>FBD4 24 + 26 - 2E 
�D<F9D<< BJ9A<64A<S: 
«5» - CD46<?PAB 6OCB?A9AO 6E9 5 ;484A<=. 
«4» - 6OCB?A9AO 6E9 ;484A<S E A9;A4K<F9?PAO@< BL<5>4@<, <?< CD46<?PAB 6OCB?A9AO ?R5O9 4 ;484A<S. 
«3» - CD46<?PAB 6OCB?A9AO ?R5O9 3 ;484A<S. 
«2» - ;484A<S A9 6OCB?A9AO. 
 

 0745; «�A=>2O B@83>=><5B@88» 

 
�4D<4AF 1 

1. �4AB =  

<x<2  

!4=F<: cosx,tgx,ctgx 

2. �OK<E?<FP: 

 
3.  $9L<FP GD46A9A<9 

4)cosx=  

5)7sin2x-5cos2x+2=0 

6) sin2x-10sinx*cosx+21cos2x=0 

4. $9L<FP A9D469AEF6B 
Sin3x<0 

�4D<4AF 2 

1. �4AB cosx=-  

<x<  

!4=F<:sinX, tgx,ctgx 

2. �OK<E?<FP  
 

3. $9L<FP GD46A9A<9 

4)sinx=  

5)3sin2x+cos2x-2=0 

6) sin2x-6sinx*cosx+5cos2x=0 

4. $9L<FP A9D469AEF6B 
Ctgx=-  

�D<F9D<< BJ9A<64A<S: 
«5» - CD46<?PAB 6OCB?A9AO 6E9 4 ;484A<S. 
«4» - 6OCB?A9AO 6E9 ;484A<S E A9;A4K<F9?PAO@< BL<5>4@<, <?< CD46<?PAB 6OCB?A9AO ?R5O9  ;484A<S. 
«3» - CD46<?PAB 6OCB?A9AO ?R5O9 2 ;484A<S. 
«2» - ;484A<S A9 6OCB?A9AO. 
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 0745; «$C=:F88 8 3@0D8:8» 

В4D<4AF 1. 
1.�;B5D4;<F9 EI9@4F<K9E>< 7D4H<> HGA>J<< < C9D9K<E?<F9 99 E6B=EF64: 
4) y = ; 

5) y =  

 2. �B>4:<F9, KFB HGA>J<S f(x) =  S6?S9FES A9K9FAB=. 
 3.  �4A4 HGA>J<S: y = 1- cos x. 

a) A4=8<F9 B5?4EFP BCD989?9A<S < B5?4EFP ;A4K9A<= QFB= HGA>J<<. 
5) !4=8<F9 6E9 ;A4K9A<S x, CD< >BFBDOI y = 0. 

4.$9L<F9 GD46A9A<9: 

4) ; 

5) ; 
6) . 

�4D<4AF 2. 
1.�;B5D4;<F9 EI9@4F<K9E>< 7D4H<> HGA>J<< < C9D9K<E?<F9 99 E6B=EF64: 

4) y = ; 

5) y =  

2.�B>4:<F9, KFB HGA>J<S f(x) = 

S6?S9FES A9K9FAB=. 
3.�4A4 HGA>J<S: y = 2- sin x. 

a) A4=8<F9 B5?4EFP BCD989?9A<S < B5?4EFP ;A4K9A<= QFB= HGA>J<<. 
5) !4=8<F9 6E9 ;A4K9A<S x, CD< >BFBDOI y = 0. 

4. $9L<F9 GD46A9A<9: 

4) ; 

5) ;  

 . 

�D<F9D<< BJ9A<64A<S: 
«5» - CD46<?PAB 6OCB?A9AO 6E9 4 ;484A<S. 
«4» - 6OCB?A9AO 6E9 ;484A<S E A9;A4K<F9?PAO@< BL<5>4@<, <?< CD46<?PAB 6OCB?A9AO ?R5O9 3 ;484A<S. 
«3» - CD46<?PAB 6OCB?A9AO ?R5O9 2 ;484A<S. 
«2» - ;484A<S A9 6OCB?A9AO. 
 

 0745; «�=>3>3@0==8:8 8 :@C3;O5 B5;0» 

 

�4D<4AF 1. 
1."FD9;B>, EB98<ASRM<= 869 69DL<AO, A9 CD<A48?9:4M<9 B8AB= 7D4A< A4;O64RFES &. 
2. #?BM48P 5B>B6B= CB69DIABEF<  CDS@B= C<D4@<8O D46A4 &  
3.�;B5D4;<F9 GE9K9AAGR K9FOD9IG7B?PAGR C<D4@<8G 
4.#GEFP D48<GE J<?<A8D4 2 E@, 6OEBF4 4 E@ . !4=8<F9 C?BM48P CB?AB= CB69DIABEF< J<?<A8D4. 
5. �OEBF4 >BAGE4 D46A4 5 E@, 4 B5D4;GRM4S >BAGE4 7 E@. !4=8<F9 D48<GE BEAB64A<S. 
 6. �  L4D 8<4@9FDB@ D 6C<E4A J<?<A8D E 8<4@9FDB@ BEAB64A<S   d. �OK<E?<F9 C?BM48P BE96B7B E9K9A<S 

J<?<A8D4. 
7.� CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 SABCD FBK>4 O – J9AFD 
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BEAB64A<S, S – 69DL<A4, SD=30, BD=36. !4=8<F9 8?<AG BFD9;>4 SO.  

8.�4A CDS@BG7B?PAO= C4D4??9?9C<C98     ABCDA1B1C1D 1. AB = 3, AA1= 4, AD = 2. !4=8<F9 C?BM48P 
CB69DIABEF< FD9G7B?PAB= CD<;@O   AA1BDD1C. 

�4D<4AF 2. 
1.%FBDBAO 7D4A9= @AB7B7D4AA<>4 A4;O64RFES  &.. 
2.#?BM48P 5B>B6B= CB69DIABEF<  CDS@B= CD<;@O D46A4& 

3.!4D<EG=F9 A4>?BAAGR FD9G7B?PAGR CD<;@G 
4.#GEFP D48<GE J<?<A8D4 2 E@, 6OEBF4 4 E@ . !4=8<F9 C?BM48P 5B>B6B= CB69DIABEF< J<?<A8D4 
5.�OEBF4 >BAGE4 D46A4 8 E@, 4 D48<GE BEAB64A<S 6 E@. A4=8<F9 B5D4;GRMGR >BAGE4 
6.�  L4D 8<4@9FDB@ D 6C<E4A J<?<A8D E 8<4@9FDB@ BEAB64A<S   d.  
�OK<E?<F9 6OEBFG J<?<A8D4 
7. 

� CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 SABCD O – J9AFD 
BEAB64A<S, S – 69DL<A4, SD=17, BD=16. !4=8<F9 8?<AG BFD9;>4 SO.  
8.�4A CDS@BG7B?PAO= C4D4??9?9C<C98  ABCDA 1B 1C 1D1. , AB =4, BB 1= 3, BC =1. 

!4=8<F9 C?BM48P CB?AB= CB69DIABEF< FD9G7B?PAB= CD<;@O  ABB1DCC1. 

�D<F9D<< BJ9A<64A<S: 
«5» - CD46<?PAB 6OCB?A9AO 6E9 7 ;484A<=. 
«4» - 6OCB?A9AO 6E9 ;484A<S E A9;A4K<F9?PAO@< BL<5>4@<, <?< CD46<?PAB 6OCB?A9AO 
?R5O9 5-6 ;484A<S. 
«3» - CD46<?PAB 6OCB?A9AO ?R5O9 4-3 ;484A<S. 

«2» - 74д4=8O =е 6Oпол=е=O. 
 0745;  «�0G0;0 <0B5<0B8G5A:>3> 0=0;870»  
�4D<4AF 1. 
1.!4=8<F9 CDB<;6B8AGR f’(x) 9E?<: 

4)         5)  

2.!4=8<F9 F4A79AE G7?4 A4>?BA4 >4E4F9?PAB= > 7D4H<>G HGA>J<=: 

 6 FBK>9 E 45EJ<EEB=  

3.!4C<L<F9 GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<: 

   6 FBK>9 (  

4.$9L<FP ;484KG: 
!4=8<F9 E>BDBEFP < GE>BD9A<9 6 G>4;4AAO9 @B@9AFO 6D9@9A< 8?S FBK><, 86<:GM9=ES CDS@B?<A9=AB, 9E?< 
86<:9A<9 FBK>< ;484AB GD46A9A<9@: 
S = t3 + 5t2 + 4,  t = 2 

5.!4=F< CDB@9:GF>< @BABFBAABEF< HGA>J<<  

 
6.!4=F< FBK>< Q>EFD9@G@4 HGA>J<< 

 

7.!4=F< A4<5B?PL99 < A4<@9APL99 ;A4K9A<9 HGA>J<<  

x  

8.!4=F< FBK>< C9D97<54, CDB@9:GF>< 6OCG>?BEF< >D<6B=  

�4D<4AF 2. 
1.!4=8<F9 CDB<;6B8AGR f’(x) 9E?<: 

4)         5)  

2.!4=8<F9 F4A79AE G7?4 A4>?BA4 >4E4F9?PAB= > 7D4H<>G HGA>J<=: 

 6 FBK>9 E 45EJ<EEB=  

3.!4C<L<F9 GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<: 

   6 FBK>9 (  

4.$9L<FP ;484KG: 
!4=8<F9 E>BDBEFP < GE>BD9A<9 6 G>4;4AAO9 @B@9AFO 6D9@9A< 8?S FBK><, 86<:GM9=ES CDS@B?<A9=AB, 9E?< 
86<:9A<9 FBK>< ;484AB GD46A9A<9@: 

S = ,  t = 1 

5.!4=F< CDB@9:GF>< @BABFBAABEF< HGA>J<<  

 
6.!4=F< FBK>< Q>EFD9@G@4 HGA>J<< 
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7.!4=F< A4<5B?PL99 < A4<@9APL99 ;A4K9A<9 HGA>J<<  

x  

8.!4=F< FBK>< C9D97<54, CDB@9:GF>< 6OCG>?BEF< >D<6B=  

 
�4D<4AF 3. 
1.!4=8<F9 CDB<;6B8AGR f’(x) 9E?<: 

4)         5)  

2.!4=8<F9 F4A79AE G7?4 A4>?BA4 >4E4F9?PAB= > 7D4H<>G HGA>J<=: 

 6 FBK>9 E 45EJ<EEB=  

3.!4C<L<F9 GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<: 

  sin x+1 6 FBK>9 (  

4.$9L<FP ;484KG: 
!4=8<F9 E>BDBEFP < GE>BD9A<9 6 G>4;4AAO9 @B@9AFO 6D9@9A< 8?S FBK><, 86<:GM9=ES CDS@B?<A9=AB, 9E?< 
86<:9A<9 FBK>< ;484AB GD46A9A<9@: 

S = ,  t = 3 

5.!4=F< CDB@9:GF>< @BABFBAABEF< HGA>J<<  

 
6.!4=F< FBK>< Q>EFD9@G@4 HGA>J<< 

 

7.!4=F< A4<5B?PL99 < A4<@9APL99 ;A4K9A<9 HGA>J<<  

x  

8.!4=F< FBK>< C9D97<54, CDB@9:GF>< 6OCG>?BEF< >D<6B=  

�4D<4AF 4. 
1.!4=8<F9 CDB<;6B8AGR f’(x) 9E?<: 

4)         5)  

2.!4=8<F9 F4A79AE G7?4 A4>?BA4 >4E4F9?PAB= > 7D4H<>G HGA>J<=: 

 6 FBK>9 E 45EJ<EEB=  

3.!4C<L<F9 GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<: 

   6 FBK>9 (  

4.$9L<FP ;484KG: 
!4=8<F9 E>BDBEFP < GE>BD9A<9 6 G>4;4AAO9 @B@9AFO 6D9@9A< 8?S FBK><, 86<:GM9=ES CDS@B?<A9=AB, 9E?< 
86<:9A<9 FBK>< ;484AB GD46A9A<9@: 

, t = 3 

5.!4=F< CDB@9:GF>< @BABFBAABEF< HGA>J<<  

 
6.!4=F< FBK>< Q>EFD9@G@4 HGA>J<< 

 

7.!4=F< A4<5B?PL99 < A4<@9APL99 ;A4K9A<9 HGA>J<<  

x  

8.!4=F< FBK>< C9D97<54, CDB@9:GF>< 6OCG>?BEF< >D<6B=  

 
�D<F9D<< BJ9A<64A<S: 
«5» - CD46<?PAB 6OCB?A9AO 7- 8 ;484A<=. 
«4» - 6OCB?A9AO 6E9 ;484A<S E A9;A4K<F9?PAO@< BL<5>4@<, <?< CD46<?PAB 6OCB?A9AO ?R5O9 5-6 ;484A<=. 
«3» - CD46<?PAB 6OCB?A9AO ?R5O9 4 ;484A<S. 
«2» - ;484A<S A9 6OCB?A9AO. 
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 0745;  «�=B53@0; 8 53> ?@8<5=5=85»  

�4D<4AF 1. 

1.�OK<E?<FP BCD989?9AAO= <AF97D4?: ø ùdxxx 
2

0

2 34 . 

2.�OK<E?<FP BCD989?9AAO= <AF97D4? @9FB8B@ CB8EF4AB6><: ø ù dxx 
3

2

3
12 . 

3.�OK<E?<FP, CD9864D<F9?PAB E89?46 D<EGAB>, C?BM48P H<7GDO, B7D4A<K9AAB= ?<A<S@<: 
2,2,0,42 ýýýý xxyxy . 

4.!4=F< B5N9@ F9?4, CB?GK9AAB7B CD< 6D4M9A<< 6B>DG7 BE< 45EJ<EE >D<6B?<A9=AB= FD4C9J<<, B7D4A<K9AAB= 
?<A<S@<: 4,1,0, ýýýý xxyxy . 

5.%>BDBEFP 86<:9A<S FBK>< <;@9AS9FES CB ;4>BAG 123 2 ý ttv  (@/E). !4=F< CGFP S, CDB=89AAO= FBK>B= 
;4 10 E9>GA8 BF A4K4?4 86<:9A<S. 
�4D<4AF 2 

1.�OK<E?<FP BCD989?9AAO= <AF97D4?: ø ùdxxx 
3

0

2 42 . 

2.�OK<E?<FP BCD989?9AAO= <AF97D4? @9FB8B@ CB8EF4AB6><: ø ù dxx 
1

0

4
13 . 

3.�OK<E?<FP, CD9864D<F9?PAB E89?46 D<EGAB>, C?BM48P H<7GDO, B7D4A<K9AAB= ?<A<S@<: 
1,1,0,12 ýýýý xxyxy . 

4.!4=F< B5N9@ F9?4, CB?GK9AAB7B CD< 6D4M9A<< 6B>DG7 BE< 45EJ<EE >D<6B?<A9=AB= FD4C9J<<, B7D4A<K9AAB= 
?<A<S@<: 1,0,0, ýýýý xxyxy . 

5.%>BDBEFP 86<:9A<S FBK>< <;@9AS9FES CB ;4>BAG ttv 89 2 ý  (@/E). !4=F< CGFP S, CDB=89AAO= FBK>B= ;4 
K9F69DFGR E9>GA8G. 
 

�D<F9D<< BJ9A<64A<S: 
«5» - CD46<?PAB 6OCB?A9AO 6E9 5 ;484A<=. 
«4» - 6OCB?A9AO 6E9 ;484A<S E A9;A4K<F9?PAO@< BL<5>4@<, <?< CD46<?PAB 6OCB?A9AO ?R5O9 4 ;484A<S. 
«3» - CD46<?PAB 6OCB?A9AO ?R5O9 3 ;484A<S. 
«2» - ;484A<S A9 6OCB?A9AO. 
 

 0745;  «Э;5<5=BO B5>@88 25@>SB=>AB59 8 <0B5<0B8G5A:>9 AB0B8AB8:8» 

�4D<4AF 1. 
1.�OK<E?<F9: 

2.$9L<FP GD46A9A<9: 4) ; 5)  

3.%>B?P><@< ECBEB54@< 6 5D<7489, EBEFBSM9= <; CSF< D45BFA<>B6, @B:AB D4ECD989?<FP FD< CGF96><: 6 8B@ 
BF8OI4, 6 E4A4FBD<= < A4 FGD 54;G? 
4.%>B?P><@< ECBEB54@< @B:AB G69;F< EB E>?484 10 SM<>B6 A4 86GI 46FB@4L<A4I, 9E?< A4 >4:8GR 
46FB@4L<AG 7DG;SF CB 5 SM<>B6? 
�4D<4AF 2.  

1.�OK<E?<F9:  

2.$9L<FP GD46A9A<9: 4)  5)  

3.�DGCC4 <; 28 GK4M<IES B5@9AS?4EP HBFB>4DFBK>4@<. %>B?P>B 6E97B 5O?B DB;84AB HBFB>4DFBK9>? 
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4.� EFDB=BFDS89 15 EFG89AFB6. %>B?P><@< ECBEB54@< <I @B:AB D4;5<FP A4 3 5D<748O K<E?9AABEFPR 3,7 < 5 
K9?B69>? 
�4D<4AF 3.  
 1.�OK<E?<F9: 
2.$9L<FP GD46A9A<9: 4) ; 5)   

3.� CB9;89  647BAB6. %>B?P><@< ECBEB54@< @B:AB D4ECD989?<FP CB 647BA4@ 6 CDB6B8A<>B6, 9E?< ;4 >4:8O@ 
647BAB@, ;4>D9C?S9FES B8<A CDB6B8A<>? 
4.�; 12 >D4EAOI < 8 59?OI 76B;8<> A48B EBEF46<FP 5G>9F F4>, KFB5O 6 A9@ 5O?< 3 >D4EAO9 < 2 59?O9 
76B;8<><. %>B?P><@<  ECBEB54@<  @B:AB  EBEF46<FP F4>B=  5G>9F. 
�D<F9D<< BJ9A<64A<S: 
«5» - CD46<?PAB 6OCB?A9AO 4 ;484A<S. 
«4» - 6OCB?A9AO 6E9 ;484A<S E A9;A4K<F9?PAO@< BL<5>4@<, <?< CD46<?PAB 6OCB?A9AO ?R5O9 3 ;484A<S. 
«3» - CD46<?PAB 6OCB?A9AO ?R5O9 2 ;484A<S. 
«2» - ;484A<S A9 6OCB?A9AO. 
 

 0745;  «#@02=5=8S 8 =5@025=AB20» 

�4D<4AF 1 
1. $9L<F9 GD46A9A<9: 
1) ; 

2) ; 

3) ; 

4)  

2. $9L<F9 A9D469AEF6B: 

1) ; 

2) ; 

3) . 

3.$9L<F9 GD46A9A<9: 
1) ; 

2) ; 

3) ; 

4) ; 

5) ; 

6)  

�4D<4AF 2 
1. $9L<F9 GD46A9A<9: 
1) ; 

2) ; 

3) ; 

4)  

2. $9L<F9 A9D469AEF6B: 

1) ; 

2) ; 

3) . 

3.$9L<F9 GD46A9A<9: 
1) ; 

2) ; 

3) ; 

4) ; 
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5) ; 

6)  

�D<F9D<< BJ9A<64A<S: 
«5» - CD46<?PAB 6OCB?A9AO 5 ;484A<=. 
«4» - 6OCB?A9AO 6E9 ;484A<S E A9;A4K<F9?PAO@< BL<5>4@<, <?< CD46<?PAB 6OCB?A9AO ?R5O9 4 ;484A<S. 
«3» - CD46<?PAB 6OCB?A9AO ?R5O9 3 ;484A<S. 
«2» - ;484A<S A9 6OCB?A9AO. 
 

�444=8я 4;я ?@4:B8G5A:8E  @45>B ?> @4745;4<: 
  
-�>@=8, AB5?5=8, ;>30@8D<O. 
 �AEFDG>J<S > ;484A<R 1: 
- 6OCB?A<FP ;484A<S, <ECB?P;GS E6B=EF64 ?B74D<H@B6, CD46<?PABEFP 6O5BD4 @9FB84 D9L9A<S ;484K. 
�4D<4AF 1. 
1.$9L<FP GD46A9A<9: 3x+l + 3I-1 = 270  

2.$9L<FP GD46A9A<9: 2I = 3I 6E9@< ECBEB54@<: 
4) ?B74D<H@<DB64A<S 
5) GD46A<64A<9 BEAB64A<S 
6) 7D4H<K9E>< 

3.$9L<FP A9D469AEF6B: 
�4D<4AF 2 
1.$9L<FP GD46A9A<9: 5)+1 + 5I = 750  

2.$9L<FP GD46A9A<9: 2I = 5I 6E9@< ECBEB54@<: 
4) ?B74D<H@<DB64A<S 
5) GD46A<64A<9 BEAB64A<S 
6) 7D4H<K9E>< 

 3.$9L<FP A9D469AEF6B:  

�4D<4AF 3. 
1.$9L<FP GD46A9A<9: 72I - 6 . 7I + 5 = 0  

2. $9L<FP GD46A9A<9: 5I-4 = 6I-4 

3.$9L<FP A9D469AEF6B:  
�4D<4AF 4 
1.$9L<FP GD46A9A<S < A9D469AEF64: 

 
6' + 6'+1 =252 

7 2I – 6. 7)+ 5 = 0 

 
 

�AEFDG>J<S > ;484A<R 2: 
-6OCB?A<FP ;484A<S, <ECB?P;GS E6B=EF64  <DD4J<BA4?PAOI GD46A9A<= < CD46<?PABEFP 6O5BD4 @9FB84 
D9L9A<S ;484K. 
$9L<FP <DD4J<BA4?PAO9 GD46A9A<S. 
7 

 

10 

 

 

 
 



24 

 

 

9.  

10.  

�AEFDG>J<S > ;484A<R 3:  
-6OCB?A<FP ;484A<S, <ECB?P;GS E6B=EF64 ?B74D<H@B6, CD46<?PABEFP 6O5BD4 @9FB84 D9L9A<S ;484K. 
 1. $9L<FP GD46A9A<9 lg(x2-17)-lg(2x-2)=0  

2.$9L<FP A9D469AEF6B: log3(x-3)>0 

3.$9L<FP GD46A9A<S: LBg3(x-3)+ log3(x-3)=1 

4.$9L<FP GD46A9A<S: Log2-x(2x2-5x+2)=2 

5.$9L<FP A9D469AEF6B: Log2(x-3) <1 

6.$9L<FP GD46A9A<S: Logx(2x -�)=1  

7.$9L<FP GD46A9A<S: Log3x+log3x+log1/3x=6 

8.$9L<FP A9D469AEF6B: lg(x-7)>1 

9.$9L<FP GD46A9A<S: logx+2(2x -5I+18)=2 
10.$9L<FP GD46A9A<S: lg(x+4)-lg(x-3)=lg8  

11.$9L<FP A9D469AEF6B: log2(x-5)>1 

- Координаты и 6екторы 

 �AEFDG>J<S > ;484A<R 1: 
 -6OCB?A<FP ;484A<S, <ECB?P;GS E6B=EF64  GD46A9A<= A4 C?BE>BEF<. 
 !4 >BBD8<A4FAB= C?BE>BEF< ;484AO A,B,C, >BBD8<A4F4@< E6B<I 69DL<A.       
&D95G9FES A4=F<: 
1.GD46A9A<9 EFBDBAO �� 

2.GD46A9A<9 6OEBFO %�┴��  

3.G7B? � 

4.GD46A9A<S @98<4AO �� 

5.GD46A9A<S AM||�% 

№ 64D<4AF4 �BBD8<A4FO 69DL<A 

1. �( 1 ; 2 )  � ( 2;- 2) % ( 6 ; 1) 
2. � (2; -2) � ( 6; 1) % (-2; 0) 

3. � ( 1: 2) � ( 4 ; 1) % ( 7; - 2) 

4. �( -4 ; 0 ) � ( 0 ;  4 ) % ( 2 ; 2 )  
5. � (-4; 3) � % 2; 5) % ( 6; - 2) 

6. � ( -3; 2) � ( 5;4) % ( 7; - 2) 

7. � ( 2: 3) � ( 6 ; 3) % ( 6; -5) 

8. � ( -  2 ;  1 )  �  ( 2 ;  1 )  %  (  4 ;  3 )  
9. � ( 2: 1) � (-2; -2) % (- 8; 6) 

10. � (  0 ;  5 )  �  ( -  3 ;  1 )  %  ( - 1 ;  - 2 )  

 

�AEFDG>J<S > ;484A<R 2:  
-6OCB?A<FP ;484A<S, <ECB?P;GS E6B=EF64  69>FBDB6 A4 C?BE>BEF<. 
�4D<4AF 1 
�4AO 69>FBDO 4(-5;6) < 6 (4;3) (8?S № 1-5). 

!4=F< ba

 . !4=F< ø ùba


 .  !4=F< 2

a

.  !4=F< b


. 

!4=F< >BBD8<A4FO 69>FBDB6 bac


ý , bad


ý , af


3ý . 

� CDS@BG7B?PAB= 89>4DFB6B= E<EF9@9 >BBD8<A4F CBEFDB<FP FBK>< A (0; 0), 

B (3; -4), C (-3; 4). "CD989?<FP D4EEFBSA<9 @9:8G FBK>4@< A < B, B < C, A < C. 

�4D<4AF 2 

�4AO 69>FBDO 4( -3;7)  < 6(4;-1)  (8?S № 1-5). 

!4=F< ba

 .  !4=F< ø ùba


 .  !4=F< 2

a

.  !4=F< b


. 

!4=F< >BBD8<A4FO 69>FBDB6 bac


ý , bad


ý , af


3ý . 
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� CDS@BG7B?PAB= 89>4DFB6B= E<EF9@9 >BBD8<A4F CBEFDB<FP FBK>< A (0; 0), 

C (-3; 4), D (-2; 2) E (10; -3). "CD989?<FP D4EEFBSA<9 @9:8G FBK>4@< C < D, A < D, D < E.  

- �A=>2O B@83>=><5B@88. 
 �AEFDG>J<S > ;484A<R 1:  
-BF69F<FP A4 6BCDBEO, <ECB?P;GS E6B=EF64  < HBD@G?O FD<7BAB@9FD<K9E><I  HGA>J<=.   
�4D<4AF 1. 
 1. 84FP BCD989?9A<9  

2. A4;64FP K9FAO9 < A9K9FAO9 HGA>J<< 

3.G>4;4FP ;A4><  CB K9F69DFS@ 

4. ;4C<E4FP CD46<?B CD<@9A9A<S HBD@G? CD<6989A<S 

5. CBEFDB<FP 7D4H<> HGA>J<<  

�4D<4AF 2. 

1. 84FP BCD989?9A<9  

2. A4C<E4FP BEAB6AO9 FD<7BAB@9FD<K9E><9 FB:89EF64 

3. G>4;4FP ;A4>< CB K9F69DFS@ 

4. ;4C<E4FP E6B=EF64 C9D<B8<KABEF< FD<7BAB@9FD<K9E><I HGA>J<= 

5. CBEFDB<FP 7D4H<> HGA>J<<  

�AEFDG>J<S > ;484A<R 2: 
- 6OCB?A<FP ;484A<S, <ECB?P;GS E6B=EF64  < HBD@G?O FD<7BAB@9FD<K9E><I  HGA>J<=,  CD46<?PABEFP 6O5BD4 
@9FB84 D9L9A<S ;484K. 
$9L<FP FD<7BAB@9FD<K9E><9 GD46A9A<S. 

1. a) ;     b) ;     c) ;     d)  

2. a) ;    b) ; 

     c);    d) 

3. a) ;     b) ;     c) ;     d)  

4. a) ;     b);  

     c);       d) 

5. a)      b) ;     c) ;     d)  

6. a) ;     b) ;    

     c) ;     d)  

7. a) ;     b) ;     c) ;     d)  

8. a) ;     b) ;     c) ;     d)  
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9. a) ;     b) ;     

     c) ;     d)  

10. a);     b) ; 

       c) ;      

11. a) ;     b); 

       c) ;     d)  

12. a) ;     b)  ; 

       c) ;     d)  

 

- Функции и 7рафики. 
�=EтDукF8O к 74д4=8N 1:                                                                                                - поEтDо9те 7D4D8к по 
оп8E4=8N. 

1. О5л4EтP опDеделе=8O: ; �=о6еEт6о 7=4Gе=89: ; &оGк8 пеDеEеGе=8O E оEPN Х: (-2;0), 

(3;0), (7;0); &оGк4 пеDеEеGе=8O E оEPN ' (0;-3); &оGк8 <4кE8<у<4: (-5;5) 8 (5;2); &оGк4 <8=8<у<4: (1;-4); 

Допол=8телP=Oе тоGк8: (-7;3) 8 (9;-6). 

2. О5л4EтP опDеделе=8O: ; �=о6еEт6о 7=4Gе=89: ; &оGк8 пеDеEеGе=8O E оEPN Х: (5;0), 
(9;0), &оGк4 пеDеEеGе=8O E оEPN ' (0;4); &оGк4 <4кE8<у<4: (3;5); &оGк8 <8=8<у<4: (1;3) (7;-3); 

Допол=8телP=Oе тоGк8: (-2;7) 8 (10;3) 

3. О5л4EтP опDеделе=8O: ; �=о6еEт6о 7=4Gе=89: ; &оGк8 пеDеEеGе=8O E оEPN Х: (-1;0), 

(4;0), (7;0); &оGк4 пеDеEеGе=8O E оEPN ' (0;-1,5); &оGк8 <4кE8<у<4: (-3;4) 8 (6;5); &оGк4 <8=8<у<4: (1;-2); 

Допол=8телP=Oе тоGк8: (-4;2) 8 (8;-4) 

4. О5л4EтP опDеделе=8O: ; �=о6еEт6о 7=4Gе=89: ; &оGк8 пеDеEеGе=8O E оEPN Х: (-
9;0), (-5;0) (-2;0), (1;0)&оGк4 пеDеEеGе=8O E оEPN ' (0;3); &оGк8 <4кE8<у<4: (-7;3); (-1;6) &оGк8 <8=8<у<4: (-3-

6); Допол=8телP=Oе тоGк8: (-10;-2) 8 (4;-6). 

5. О5л4EтP опDеделе=8O: [-6;10]; �=о6еEт6о 7=4Gе=89: [-6;8]; &оGк8 пеDеEеGе=8O E оEPN Х: (5;0), (9;0) 
&оGк4 пеDеEеGе=8O E оEPN ' (0;6); &оGк4 <4кE8<у<4: (2;7); &оGк8 <8=8<у<4: (-3;3); (7;-6); Допол=8телP=Oе 
тоGк8:       (-6;8) 8 (10;2). 
6. О5л4EтP опDеделе=8O: [-8;10]; �=о6еEт6о 7=4Gе=89: [-5;7]; &оGк8 пеDеEеGе=8O E оEPN Х: (-1;0), (2;0), 

(7;0) &оGк4 пеDеEеGе=8O E оEPN ' (0;-1); &оGк8 <4кE8<у<4: (-5;6); (5;7) &оGк8 <8=8<у<4: (1;-2); (8;-5); 

Допол=8телP=Oе тоGк8: (-8;3) 8 (10;-2). 

7. О5л4EтP опDеделе=8O: [-4;14]; �=о6еEт6о 7=4Gе=89: [-6;8]; &оGк8 пеDеEеGе=8O E оEPN Х: (7;0), (12;0) 
&оGк4 пеDеEеGе=8O E оEPN ' (0;2); &оGк4 <4кE8<у<4: (4;6); &оGк8 <8=8<у<4: (0;2); (9;-6); Допол=8телP=Oе 
тоGк8:                   (-4;8) 8 (14;5). 
8. О5л4EтP опDеделе=8O: [-8;8];  �=о6еEт6о 7=4Gе=89: [-10;5]; &оGк8 пеDеEеGе=8O E оEPN Х: (6;0), &оGк4 
пеDеEеGе=8O E оEPN ' (0;-9); &оGк4 <4кE8<у<4: (-4;-1); &оGк4 <8=8<у<4: (2;-10);Допол=8телP=Oе тоGк8: (-8;-

5) 8 (8;5) 
9. О5л4EтP опDеделе=8O: [-6;10]; �=о6еEт6о 7=4Gе=89: ; [-6;8];  &оGк8 пеDеEеGе=8O E оEPN Х: (5;0), (9;0) 
&оGк4 пеDеEеGе=8O E оEPN ' (0;6); &оGк4 <4кE8<у<4: (2;7); &оGк8 <8=8<у<4: (-3;3); (7;-6); Допол=8телP=Oе 
тоGк8:       (-6;8) 8 (10;2). 
10. О5л4EтP опDеделе=8O: [-10;6]; �=о6еEт6о 7=4Gе=89: [-4;8]; &оGк8 пеDеEеGе=8O E оEPN Х: (5;0), &оGк4 
пеDеEеGе=8O E оEPN ' (0;4); &оGк8 <4кE8<у<4: (-4;8); (2;6) &оGк4 <8=8<у<4: (-1;3); Допол=8телP=Oе тоGк8                   
(-10;2) 8 (6;-4) 

�=EтDукF8O к 74д4=8N 2:                                                                                                - поEтDо9те 7D4D8к Dу=кF88, 
опDедел8те, 6о7D4Eт4ет 8л8 у5O64ет ук474==4O Dу=кF8O. 

1.  

2.  

3.  

4.  

5.  

6.  
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7.  

8.  

9.  

10.  
�=EтDукF8O к 74д4=8N 3:                                                                                                - поEтDо9те 7D4D8к Dу=кF88, 
от6етPте =4 6опDоE 74д4G8. 

1. , ук468те =48<е=PHее 7=4Gе=8е Dу=кF88. 
2. , ук468те =48<е=PHее 7=4Gе=8е Dу=кF88. 
3. , ук468те =48<е=PHее 7=4Gе=8е Dу=кF88. 
4. , ук468те =48<е=PHее 7=4Gе=8е Dу=кF88. 
5. , ук468те =485олPHее 7=4Gе=8е Dу=кF88. 
6. , ук468те =485олPHее 7=4Gе=8е Dу=кF88. 
7. , ук468те =485олPHее 7=4Gе=8е Dу=кF88. 
8. , ук468те =485олPHее 7=4Gе=8е Dу=кF88. 
9. , ук468те =48<е=PHее 7=4Gе=8е Dу=кF88. 
10. , ук468те =485олPHее 7=4Gе=8е Dу=кF88. 

 �=>3>3@0==8:8 8 :@C3;O5 B5;0. 
�AEFDG>J<S > ;484A<R 1:                                                                                        1) A4K9DF<FP @B89?P 
CD98?B:9AAB7B @AB7B7D4AA<>4,                                                             2) BI4D4>F9D<;B64FP @AB7B7D4AA<>,                          
3)6OK<E?<FP C?BM48P CB?AB= CB69DIABEF< @AB7B7D4AA<>4. 
�484A<9 1. 
1) A4K9DF<FP @B89?P CD98?B:9AAB= CD<;@O 

2) BI4D4>F9D<;B64FP CD<;@G 
3)6OK<E?<FP C?BM48P CB?AB= CB69DIABEF< CD<;@O  
�484A<9 2. 
1)A4K9DF<FP @B89?P CB?AB= C<D4@<8O (@B89?< D4ECD989?<FP E4@BEFBSF9?PAB) 
2)BI4D4>F9D<;B64FP C<D4@<8G 
3)6OK<E?<FP C?BM48P CB?AB= CB69DIABEF< C<D4@<8O 

�484A<9 3. 
1) A4K9DF<F9 @B89?P GE9K9AAB= C<D4@<8O (@B89?< D4ECD989?<FP E4@BEFBSF9?PAB) 
2) BI4D4>F9D<;B64FP GE9K9AAGR C<D4@<8G 
3) 6OK<E?<FP C?BM48P CB?AB= CB69DIABEF< GE9K9AAB= C<D4@<8O 

4) CD46<?PAO9 6OCG>?O9 @AB7B7D4AA<>< (F9?4 #?4FBA4) 
�484A<9 4. 
1) BCD989?<FP 6<8 CD98EF46?9AAB7B @AB7B7D4AA<>4 
2) BI4D4>F9D<;B64FP @AB7B7D4AA<> 
3) 6 K9@ EIB8EF6B 6E9I @AB7B7D4AA<>B6? 
4) 6 K9@ D4;?<K<9 @AB7B7D4AA<>B6? (ED46A9A<9 D4;?<KAOI 6<8B6) 
5)KFB ;A4K<F, @AB7B7D4AA<>< 8G4?PAO9? 
6) EGM9EF6GRF CD46<?PAO9 A96OCG>?O9 @AB7B7D4AA<>< 8G4?PAO9 8DG7<@ CD46<?PAO@ @AB7B7D4AA<>4@? 
7) 789 5O 6O <ECB?P;B64?< 84AAGR <AHBD@4J<R 

�AEFDG>J<S > ;484A<R 2:  
$9L<FP ;484KG <; C9D9KAS.  
�484K4 1.$48<GE BEAB64A<S J<?<A8D4 12 8@; 6OEBF4 18 8@. !4=8<F9 8<47BA4?P BE96B7B E9K9A<S 
�484K4 2."5D4;GRM4S >BAGE4 D46A4 10 8@; 4 6OEBF4 8 8@. !4=8<F9 D48<GE BEAB64A<S >BAGE4 
�484K4 3."5D4;GRM4S >BAGE4 D46A4 30 8@; B5D4;G9F E C?BE>BEFPR BEAB64A<S G7B? 30. !4=8<F9 6OEBFG 
>BAGE4 
�484K4 4.$48<GE BEAB64A<S >BAGE4 D469A r . A4=8<F9 C?BM48P BE96B7B E9K9A<S >BAGE4, 9E?< BAB CD98EF46?S9F 
EB5B= CDS@BG7B?PAO= FD9G7B?PA<>. 
�484K4 5.$48<GEO BEAB64A<= GE9K9AAB7B >BAGE4 D46AO 9 < 12 8@; 6OEBF4 4 8@. !4=8<F9 B5D4;GRMGR 

�484K4 6.!4=8<F9 6OEBFG GE9K9AAB7B >BAGE4, D48<GEO BEAB64A<= >BFBDB7B D46AO 25 < 5 8@; 4 B5D4;GRM4S 25 
8@. 
�484K4 7.�OEBF4 GE9K9AAB7B >BAGE4 D46A4 h; B5D4;GRM4S A4>?BA9A4 > BEAB64A<R CB8 G7?B@ 60. !4=8<F9 
B5D4;GRMGR 

�484K4 8."5D4;GRM4S GE9K9AAB7B >BAGE4 D46A4 b; A4>?BA9A4 > C?BE>BEF< BEAB64A<S CB8 G7?B@ 60. !4=8<F9 
D48<GEO BEAB64A<=, 9E?< B8<A <; A<I 686B9 5B?PL9 8DG7B7B. 
�484K4 9.!4=8<F9 D48<GE L4D4, BC<E4AAB7B B>B?B >G54 EB EFBDBAB= 26 E@. 
�4д4G4 10.$46=о5оG=4O тD4пеF8O, у котоDо9 оEтDO9 у7ол D46е= 45 8 5око64O EтоDо=4 D46=4 <е=PHе<у 
оE=о64=8N, 6D4I4етEO 6окDу7 5око6о9 EтоDо=O. �49д8те плоI4дP по6еDE=оEт8 тел4 6D4Iе=8O, еEл8 
5око64O EтоDо=4 тD4пеF88 D46=4 10 д<. 
- �=B53@0; 8 53> ?@8<5=5=85.  
�AEFDG>J<S > ;484A<R 1:  
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- <ECB?P;GS E6B=EF64  < CD46<?4 <AF97D<DB64A<S HGA>J<<. �4C<E4FP  B5M<=  6<8  C9D6BB5D4;AB=  8?S  
HGA>J<< : 

1) ;  

2) ;  

3) ; 

 4) ;       

 5)    

6) ;  

7) ; 

8) ; 

9) ;  

10) ; 

11) ;  

12) ;  

13) ;  

14) ; 

15)    

 

 

�AEFDG>J<S > ;484A<R 2:  
-6OCB?A<FP ;484A<S, <ECB?P;GS E6B=EF64  < CD46<?4 <AF97D<DB64A<S HGA>J<<. 
�4D<4AF 1 
!4=F< A9BCD989?9AAO9 <AF97D4?O @9FB8B@ A9CBED98EF69AAB7B <AF97D<DB64A<S  

dx
x

xx ÷
ø
ö

÷
ø
ö 

1
3cos5 2

. 

dx
x

xxx



5

4583
 

dx
xx ÷÷

ø

ö
÷÷
ø

ö




22
1

1

cos

1
. 

  2161 x

dx
. 

!4=F< A9BCD989?9AAO9 <AF97D4?O @9FB8B@ CB8EF4AB6><  
ø ù dxx  3

48 . 

dx
xx

x
 


353

512
4

3

. 

dxex
x 

65
. 

!4=F< A9BCD989?9AAO= <AF97D4? @9FB8B@ <AF97D<DB64A<S CB K4EFS@: ø ù dxxx  cos5 . 

 

�4D<4AF 2 
!4=F< A9BCD989?9AAO9 <AF97D4?O @9FB8B@ A9CBED98EF69AAB7B <AF97D<DB64A<S . 
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dx
x

xx ÷
ø
ö

÷
ø
ö 

1
4sin6 3

. 

dx
x

xxx



7

679 23
. 

ø ùdx
xx  527 2

. 

dx
xx ÷
ø
ö

÷
ø
ö 
 22 sin

1

1

1
. 


 294 x

dx
. 

!4=F< A9BCD989?9AAO9 <AF97D4?O @9FB8B@ CB8EF4AB6>< . 
ø ù dxx  4

57 . 

dx
xx

x
 


836

318
3

2

. 

dxex
x 

87
. 

!4=F< A9BCD989?9AAO= <AF97D4? @9FB8B@ <AF97D<DB64A<S CB K4EFS@: ø ù dxxx  sin2 . 

 

!4 6OCB?A9A<9 >4:8B= CD4>F<K9E>B= D45BFO BF6B8<FES 1 K4E 30 @<AGF. 
�D<F9D<< BJ9A<64A<S CD4>F<K9E><I D45BF: 
 
"J9A>4 «5» EF46<FES, 9E?<: 
 D45BF4 6OCB?A9A4 CB?ABEFPR; 
 6 ?B7<K9E><I  D4EEG:89A<SI < B5BEAB64A<< D9L9A<S A9F  BL<5B>;  
 6 D9L9A<< A9F @4F9@4F<K9E><I BL<5B> (6B;@B:A4 B8A4 A9FBKABEFP, BC<E>4, A9 S6?SRM4SES 
E?98EF6<9@ A9;A4A<S <?< A9CBA<@4A<S GK95AB7B @4F9D<4?4). 
"J9A>4 «4» EF46<FES, 9E?<: 
 D45BF4 6OCB?A9A4 CB?ABEFPR, AB B5BEAB64A<S L47B6 D9L9A<S A98BEF4FBKAO (9E?< G@9A<9 
B5BEAB6O64FP D4EEG:89A<S A9 S6?S?BEP EC9J<4?PAO@ B5N9>FB@ CDB69D><); 
 8BCGM9A4 B8A4 BL<5>4 <?< 864-FD< A98BK9F4 6 K9DF9:4I <?< 7D4H<>4I (9E?< QF< 6<8O D45BFO A9 
S6?S?<EP EC9J<4?PAO@ B5N9>FB@ CDB69D><). 
"J9A>4 «3» EF46<FES, 9E?<: 
8BCGM9AO 5B?99 B8AB= BL<5>< <?< 5B?99 86GI-FD9I A98BK9FB6 6 K9DF9:4I <?< 7D4H<>4I, AB EFG89AF 6?4899F 
B5S;4F9?PAO@< G@9A<S@< CB CDB69DS9@B= F9@9. 
От<етк4 «2» Eт468тEO, еEл8: 
 допуIе=O EуIеEт6е==Oе оH85к8, пок4746H8е, Gто Eтуде=т =е 6л4деет 

о5O74телP=O<8 у<е=8O<8 по д4==о9 те<е 6 пол=о9 <еDе 

�040=8S 4;S Q:70<5=0. 
�AEFDG>J<S CD9CB8464F9?S: 
->;4@9A4J<BAA4S D45BF4 EBEFB<F <; 2-I K4EF9=: B5S;4F9?PAB= < 8BCB?A<F9?PAB=. "5S;4F9?PA4S K4EFP 
EB89D:4F ;484A<S @<A<@4?PAB B5S;4F9?PAB7B GDB6AS, 4 8BCB?A<F9?PA4S K4EFP – 5B?99 E?B:AO9 ;484A<S.  
#D< 6OCB?A9A<< 5B?PL<AEF64 ;484A<= B5S;4F9?PAB= K4EF< FD95G9FES CD98EF46<FP IB8 D9L9A<S < G>4;4FP 
CB?GK9AAO= BF69F, < FB?P>B 6 A9E>B?P><I ;484A<SI 8BEF4FBKAB CD98EF46<FP BF69F.  

#D< 6OCB?A9A<< ?R5B7B ;484A<S 8BCB?A<F9?PAB= K4EF< BC<EO649FES IB8 D9L9A<S < 849FES BF69F.  
#D46<?PAB9 6OCB?A9A<9 ;484A<= BJ9A<649FES 54??4@<. #D46<?PAB9 6OCB?A9A<9 ?R5B7B ;484A<S 
B5S;4F9?PAB= K4EF< BJ9A<649FES 1 54??B@, CD46<?PAB9 6OCB?A9A<9 >4:8B7B ;484A<S 8BCB?A<F9?PAB= K4EF< – 
3 54??4@<. �4??O G>4;O64RFES 6 E>B5>4I B>B?B AB@9D4 ;484A<S. �E?< CD<6B8<FES A969DAO= BF69F <?< BF69F 
BFEGFEF6G9F, EF46<FES 0 54??B6. #D< 6OCB?A9A<< ;484A<= @B:AB CB?P;B64FPES K9DAB6<>B@. �4C<E< 6 
K9DAB6<>9 A9 5G8GF GK<FO64FPES CD< BJ9A<64A<< D45BFO.  �4??O, CB?GK9AAO9 ;4 6OCB?A9AAO9 ;484A<S, 
EG@@<DGRFES.  

!4 6OCB?A9A<9 C<EP@9AAB= Q>;4@9A4J<BAAB= D45BFO CB @4F9@4F<>9 849FES 6 4EFDBAB@<K9E><I K4E4 
(360 @<AGF). 

ИAEFDG>F<O 8?O B5GG4Nщ<EEO: 
�D4F>4S <AEFDG>J<S 8?S B5GK4RM<IES 6O849FES >4:8B@G B5GK4RM9@GES 6@9EF9 E F9>EFB@ 

Q>;4@9A4J<BAAB= D45BFO. !4 6OCB?A9A<9 C<EP@9AAB= Q>;4@9A4J<BAAB= D45BFO CB @4F9@4F<>9 849FES 6 
4EFDBAB@<K9E><I K4EB6  (360 @<AGF).  

->;4@9A4J<BAA4S D45BF4 EBEFB<F <; 2-I K4EF9=: B5S;4F9?PAB= < 8BCB?A<F9?PAB=. "5S;4F9?PA4S K4EFP 
EB89D:4F ;484A<S @<A<@4?PAB B5S;4F9?PAB7B GDB6AS, 4 8BCB?A<F9?PA4S K4EFP – 5B?99 E?B:AO9 ;484A<S.  
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#D< 6OCB?A9A<< 5B?PL<AEF64 ;484A<= B5S;4F9?PAB= K4EF< FD95G9FES CD98EF46<FP IB8 D9L9A<S < G>4;4FP 
CB?GK9AAO= BF69F, < FB?P>B 6 A9E>B?P><I ;484A<SI 8BEF4FBKAB CD98EF46<FP BF69F.  
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G4EF<, GFB5O CB6OE<FP BF9A>G 8B G9FOD9E <?< COF<. 

�9?49@ GEC9IB6! 
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�0@80=B Q:70<5=0F8>==>9 @01>BO 

4;S ?@>2545=8S ?8AP<5==>3> Q:70<5=0 ?> #� «�0B5<0B8:0» 

О5я74B5;P=4я G4ABP 
�@8 2O?>;=5=88 7040=89 1-8 70?8H8B5 E>4 @5H5=8S 8 ?>;CG5==O9  

>B25B.  
1. (1 54??)  �9FB@ ><?B7D4@@ >?G5A<>< EFB<F 80 DG5?9=.  4L4 >GC<?4 1 >7 750 7D. >?G5A<><. %>B?P>B 
DG5?9= E84K< BA4 8B?:A4 CB?GK<FP E 200 DG5?9=? 
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4. (1 54??) !4=8<F9 >BD9AP GD46A9A<S:  = 6 

5. (1 54??) !4=8<F9 ;A4K9A<9 cosα, 9E?< <;69EFAB, KFB K9F69DF<. 

6. (1 54??) $9L<F9 GD46A9A<9:  81x–5 =  

7. (1 54??) �OK<E?<F9 ;A4K9A<9 6OD4:9A<S: log28 + log5125 + lg100 + lg1. 

8. (1 54??) $9L<F9 GD46A9A<9: log2 (3I + 17) = 4 
1. 9. (1 54??) "CD989?<F9, >4><9 <; C9D9K<E?9AAOI FBK9> CD<A48?9:4F 7D4H<>G HGA>J<<  G (I) = 2I – 1. 

� (1; 1);     � (0; –1);     % (2; 4);     � (3; 5). 
 

  �A?>;P7CS 3@0D8: DC=:F88 y = f(x), >?@545;8B5 8 70?8H8B5 >B25B: 

"J9A>4 +<E?B 54??B6, 
A9B5IB8<@B9 8?S CB?GK9A<S BJ9A>< 

«3» (G8B6?9F6BD<F9?PAB) 9–14 

«4» (IBDBLB) 
 

15–20   

(A9 @9A99 B8AB7B ;484A<S <; 8BCB?A<F9?PAB= K4EF<) 
«5» (BF?<KAB) 

 

21–30 

(A9 @9A99 86GI ;484A<= <; 8BCB?A<F9?PAB= K4EF<) 
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10. (1 54??) A4<@9APL99 < A4<5B?PL99 ;A4K9A<S HGA>J<<; 
11. (1 54??) CDB@9:GF>< 6B;D4EF4A<S < G5O64A<S HGA>J<<; 
12. (1 54??) CD< >4><I ;A4K9A<SI f (x) ≥ 0. 
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21. (3 54??4) $9L<F9 E<EF9@G GD46A9A<=:  

22. (3 54??4) !4=8<F9 D9L9A<9 GD46A9A<S: 2sin2x – 5cosx – 5 = 0 
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#D<?B:9A<9 2 
�5@5G5=P B@51>20=89 : C@>2=R ?>43>B>2:8 >1CG0RI8EAS 

?> <0B5<0B8:5 2 ����# �� «Э;5:B@>AB0;PA:89 :>;;546» 

#9D9K9AP FD95B64A<= CB 6E9@ D4;89?4@ 6>?RK49F 6 E95S FD95B64A<S > GDB6AR CB87BFB6>< 
B5GK4RM<IES CB @4F9@4F<>9, BE6B<6L<I CDB7D4@@G ED98A97B (CB?AB7B) B5M97B B5D4;B64A<S (54;B6O= 
GDB69AP).  

"@51>20=8S (C<5=8S 8 284O 45SB5;P=>AB8), ?@>25@S5<O5 7040=8S<8 

?8AP<5==>9 Q:70<5=0F8>==>9 @01>BO 

#<5BP 2O?>;=SBP 2OG8A;5=8S 8 ?@5>1@07>20=8S: 
 6OCB?ASFP 4D<H@9F<K9E><9 89=EF6<S, EBK9F4S GEFAO9 < C<EP@9AAO9  

CD<9@O; A4IB8<FP ;A4K9A<S >BDAS A4FGD4?PAB= EF9C9A<, EF9C9A< E D4J<BA4?PAO@ CB>4;4F9?9@, ?B74D<H@4; 
 6OK<E?SFP ;A4K9A<S K<E?B6OI < 5G>69AAOI 6OD4:9A<=, BEGM9EF6?SS A9B5IB8<@O9 CB8EF4AB6>< < 

CD9B5D4;B64A<S; 
 CDB6B8<FP CB <;69EFAO@ HBD@G?4@ < CD46<?4@ CD9B5D4;B64A<S 5G>69AAOI 6OD4:9A<=, 

6>?RK4RM<I EF9C9A<, D48<>4?O, ?B74D<H@O < FD<7BAB@9FD<K9E><9 HGA>J<<. 
#<5BP @5H0BP C@02=5=8S 8 =5@025=AB20: 

 D9L4FP D4J<BA4?PAO9, <DD4J<BA4?PAO9, CB>4;4F9?PAO9, FD<7BAB@9FD<K9E><9 < ?B74D<H@<K9E><9 
GD46A9A<S, <I E<EF9@O; 

 D9L4FP GD46A9A<S, CDBEF9=L<9 E<EF9@O GD46A9A<=, <ECB?P;GS E6B=EF64 HGA>J<= < <I 7D4H<>B6; 
<ECB?P;B64FP 8?S CD<5?<:9AAB7B D9L9A<S GD46A9A<= < A9D469AEF6 7D4H<K9E><= @9FB8; 

  D9L4FP D4J<BA4?PAO9, CB>4;4F9?PAO9 < ?B74D<H@<K9E><9 A9D469AEF64. 
#<5BP 2O?>;=SBP 459AB28S A DC=:F8S<8: 

 BCD989?SFP ;A4K9A<9 HGA>J<< CB ;A4K9A<R 4D7G@9AF4 CD< D4;?<KAOI ECBEB54I ;484A<S HGA>J<<; 
BC<EO64FP CB 7D4H<>G CB6989A<9 < E6B=EF64 HGA>J<=, A4IB8<FP CB 7D4H<>G HGA>J<< A4<5B?PL<9 < 
A4<@9APL<9 ;A4K9A<S; 

 EFDB<FP 7D4H<>< <;GK9AAOI HGA>J<=; 
 6OK<E?SFP CDB<;6B8AO9 < C9D6BB5D4;AO9 Q?9@9AF4DAOI HGA>J<=; 
  <EE?98B64FP 6 CDBEF9=L<I E?GK4SI HGA>J<< A4 @BABFBAABEFP, A4IB8<FP A4<5B?PL<9 < A4<@9APL<9 

;A4K9A<S HGA>J<=. 
#<5BP 2O?>;=SBP 459AB28S A 35><5B@8G5A:8<8 D83C@0<8,  :>>@48=0B0<8 8 25:B>@0<8: 

 D9L4FP C?4A<@9FD<K9E><9 ;484K< A4 A4IB:89A<9 79B@9FD<K9E><I 69?<K<A (8?<A, G7?B6, C?BM489=); 
 D9L4FP CDBEF9=L<9 EF9D9B@9FD<K9E><9 ;484K< A4 A4IB:89A<9 79B@9FD<K9E><I 69?<K<A (8?<A, G7?B6, 

C?BM489=, B5N9@B6); <ECB?P;B64FP CD< D9L9A<< EF9D9B@9FD<K9E><I ;484K C?4A<@9FD<K9E><9 H4>FO 
< @9FB8O; 

 BCD989?SFP >BBD8<A4FO FBK><.  
#<5BP AB@>8BP 8 8AA;54>20BP ?@>AB59H85 <0B5<0B8G5A:85 <>45;8: 

 @B89?<DB64FP D94?PAO9 E<FG4J<< A4 S;O>9 4?795DO, EBEF46?SFP  GD46A9A<S < A9D469AEF64 CB 
GE?B6<R ;484K<; <EE?98B64FP CBEFDB9AAO9 @B89?< E <ECB?P;B64A<9@ 4CC4D4F4 4?795DO; 

 @B89?<DB64FP D94?PAO9 E<FG4J<< A4 S;O>9 79B@9FD<<, <EE?98B64FP CBEFDB9AAO9 @B89?< E 
<ECB?P;B64A<9@ 79B@9FD<K9E><I CBASF<= < F9BD9@, 4CC4D4F4 4?795DO; D9L4FP CD4>F<K9E><9 ;484K<, 
E6S;4AAO9 E A4IB:89A<9@ 79B@9FD<K9E><I 69?<K<A; 

 CDB6B8<FP 8B>4;4F9?PAO9 D4EEG:89A<S CD< D9L9A<< ;484K, BJ9A<64FP ?B7<K9E>GR CD46<?PABEFP 
D4EEG:89A<=, D4ECB;A464FP ?B7<K9E>< A9>BDD9>FAO9 D4EEG:89A<S. 

#<5BP 8A?>;P7>20BP ?@8>1@5B5==O5 7=0=8S 8 C<5=8S 2 ?@0:B8G5A:>9 

45SB5;P=>AB8 8 ?>2A54=52=>9 687=8: 
 4A4?<;<DB64FP D94?PAO9 K<E?B6O9 84AAO9; BEGM9EF6?SFP CD4>F<K9E><9   

D4EK9FO CB HBD@G?4@, CB?P;B64FPES BJ9A>B= < CD<><8>B= CD< CD4>F<K9E><I D4EK9F4I; 
 D9L4FP CD<>?48AO9 ;484K<, 6 FB@ K<E?9 EBJ<4?PAB-Q>BAB@<K9E>B7B < H<;<K9E>B7B I4D4>F9D4, A4 
A4<5B?PL<9 < A4<@9APL<9 ;A4K9A<S, A4 A4IB:89A<9 E>BDBEF< < GE>BD9A<S. 

 

�5@5G5=P CG51=OE 8740=89, �=B5@=5B-@5AC@A>2, 4>?>;=8B5;P=>9 ;8B5@0BC@O 

�;S ABC45=B>2: 

1. �F4A4ESA �.%. �9B@9FD<S. 10- 11>?. –  ., 2018. 

2. �.�.#B7BD9?B6    �9B@9FD<S. 10- 11>?. –  ., 2018. 

3.  .�. �4L@4>B6  4F9@4F<>4,  ., <;84F9?PE><= J9AFD «�>489@<S», 2017. 

4. �.�. �GE96, %.�. �D<7BDP96   4F9@4F<>4 8?S CDBH9EE<= < EC9J<4?PABEF9= 

EBJ<4?PAB-Q>BAB@<K9E>B7B CDBH<?S,  ., <;84F9?PE><= J9AFD «�>489@<S», 2016. 
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5. %.�. �D<7BDP96, %.�. �6B?7<A4   4F9@4F<>4: GK95A<> 8?S EFG89AFB6 

B5D4;B64F9?PAOI GKD9:89A<= %#",  ., <;84F9?PE><= J9AFD «�>489@<S», 2016. 

6.  .�. �4L@4>B6   4F9@4F<>4 ;484KA<>,  ., <;84F9?PE><= J9AFD «�>489@<S», 2016. 

�;S ?@5?>4020B5;59: 
1.  .�. �4L@4>B6   4F9@4F<>4,  ., <;84F9?PE><= J9AFD «�>489@<S», 2017. 

2. �.�. �GE96, %.�. �D<7BDP96   4F9@4F<>4 8?S CDBH9EE<= < EC9J<4?PABEF9= 

EBJ<4?PAB-Q>BAB@<K9E>B7B CDBH<?S,  ., <;84F9?PE><= J9AFD «�>489@<S», 20165. 

3. %.�. �D<7BDP96, %.�. �6B?7<A4   4F9@4F<>4: GK95A<> 8?S EFG89AFB6 

B5D4;B64F9?PAOI GKD9:89A<= %#",  ., <;84F9?PE><= J9AFD «�>489@<S», 2016. 

4.  .�. �4L@4>B6   4F9@4F<>4 ;484KA<>,  ., <;84F9?PE><= J9AFD «�>489@<S», 2017. 

5. �F4A4ESA �.%., �GFG;B6 �.(., �48B@J96 %.�. < 8D. �9B@9FD<S (54;B6O= < 

CDBH<?PAO= GDB6A<). 10-11. –  .,  2018. 

�=B5@=5B-@5AC@AO: 
http://www.math.ru 

�4;9F4 " 4F9@4F<>4" <;84F9?PE>B7B 8B@4 "#9D6B9 E9AFS5DS" 

http://mat.1september.ru 

 4F9@4F<>4 6 "F>DOFB@ >B??98:9 

http://www.mathematics.ru 

 4F9D<4?O CB @4F9@4F<>9 6 �8<AB= >B??9>J<< J<HDB6OI B5D4;B64F9?PAOI D9EGDEB6  

http://school_collection.edu.ru/collection/matematika/ 

 BE>B6E><= J9AFD A9CD9DO6AB7B @4F9@4F<K9E>B7B B5D4;B64A<S ( *! ") 

http://www.mccme.ru 

"5D4;B64F9?PAO= @4F9@4F<K9E><= E4=F Exponenta.ru 

http://www.exponenta.ru 

"5M9DBEE<=E><= @4F9@4F<K9E><= CBDF4? Math_Net.Ru 
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