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1. #4ECBDF HBA84 BJ9ABKAOI ED98EF6 
 

1.1 "5M<9 CB?B:9A<S 
 

(BA8 BJ9ABKAOI ED98EF6 CD98A4;A4K9A 8?S CDB69D>< D9;G?PF4FB6 BE6B9A<S 8<EJ<C?<AO �! 
01. 1?9@9AFO 6OEL9= @4F9@4F<><   CDB7D4@@O CB87BFB6>< EC9J<4?<EFB6 ED98A97B ;69A4 CB 
EC9J<4?PABEF< 09.02.06 %9F96B9 < E<EF9@AB9 48@<A<EFD<DB64A<9. 

       ("% 6>?RK49F BJ9ABKAO9 @4F9D<4?O 8?S CDB6989A<S F9>GM97B >BAFDB?S GEC9649@BEF<, 
CDB@9:GFBKAB= 4FF9EF4J<< 6 HBD@9 Q>;4@9A4.  
�FB7B@ Q>;4@9A4  S6?S9FES BJ9A>4 6 54??4I:  
5 – «BF?<KAB»; 4 – «IBDBLB»; 3 – «G8B6?9F6BD<F9?PAB»; 2 – «A9G8B6?9F6BD<F9?PAB». 
("% CB;6B?S9F BJ9A<64FP GDB69AP BE6B9A<S ;A4A<= < G@9A<=, >B@C9F9AJ<= CB 8<EJ<C?<A9. 
  

 

1.2 $9;G?PF4FO BE6B9A<S 8<EJ<C?<AO, CB8?9:4M<9 >BAFDB?R 

 

$9;G?PF4FO B5GK9A<S (BE6B9AAO9 G@9A<S, ;A4A<S, 
CD4>F<K9E><= BCOF) 

(BD@O < @9FB8O >BAFDB?S < 
BJ9A>< D9;G?PF4FB6 B5GK9A<S 

 '@9FP:   

- 6OCB?ASFP BC9D4J<< A48 @4FD<J4@< < D9L4FP 
E<EF9@O ?<A9=AOI GD46A9A<=; 

 �OCB?A9A<9 BJ9ABKAOI ;484A<=  
 #D4>F<K9E><9 D45BFO   

 -  BCD989?SFP CD989? CBE?98B64F9?PABEF<, CD989? 
HGA>J<<; 

  �OCB?A9A<9 BJ9ABKAOI ;484A<=  
 #D4>F<K9E><9 D45BFO 

-  CD<@9ASFP @9FB8O 8<HH9D9AJ<4?PAB7B < 
<AF97D4?PAB7B <EK<E?9A<S; 

�OCB?A9A<9 BJ9ABKAOI ;484A<=  
 #D4>F<K9E><9 D45BFO  

-  <ECB?P;B64FP @9FB8O 8<HH9D9AJ<DB64A<S < 
<AF97D<DB64A<S 8?S D9L9A<S CD4>F<K9E><I ;484K; 

 �OCB?A9A<9 BJ9ABKAOI ;484A<=  
 #D4>F<K9E><9 D45BFO 

-  D9L4FP 8<HH9D9AJ<4?PAO9 GD46A9A<S; 

 

 �OCB?A9A<9 BJ9ABKAOI ;484A<=  
 #D4>F<K9E><9 D45BFO 

-  CB?P;B64FPES CBASF<S@< F9BD<< >B@C?9>EAOI 
K<E9?. 

 �OCB?A9A<9 BJ9ABKAOI ;484A<=  
 #D4>F<K9E><9 D45BFO    

 �A4FP:    

- BEAB6O @4F9@4F<K9E>B7B 4A4?<;4, ?<A9=AB= 
4?795DO < 4A4?<F<K9E>B= 79B@9FD<<; 

'EFAO= HDBAF4?PAO= BCDBE 
�OCB?A9A<9 BJ9ABKAOI ;484A<=  
1>;4@9A     

- BEAB6O 8<HH9D9AJ<4?PAB7B < <AF97D4?PAB7B 
<EK<E?9A<S; 

 'EFAO= HDBAF4?PAO= BCDBE 
�OCB?A9A<9 BJ9ABKAOI ;484A<=  
1>;4@9A 
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 -  BEAB6O F9BD<< >B@C?9>EAOI K<E9?.    'EFAO= HDBAF4?PAO= BCDBE 
�OCB?A9A<9 BJ9ABKAOI ;484A<=  
1>;4@9A 

 

$9;G?PF4FO B5GK9A<S 
(BE6B9AAO9 "� < #�) 

"EAB6AO9 CB>4;4F9?< 
BJ9A>< D9;G?PF4F4 

(BD@O < @9FB8O >BAFDB?S < 
BJ9A>< D9;G?PF4FB6 
B5GK9A<S (E CD<@9A9A<9@ 
4>F<6AOI < <AF9D4>F<6AOI 
@9FB8B6) 

 "� 1. �O5<D4FP ECBEB5O 
D9L9A<S ;484K 
CDBH9EE<BA4?PAB= 
89SF9?PABEF<, 
CD<@9A<F9?PAB > D4;?<KAO@ 
>BAF9>EF4@   

 

 "5BEAB64A<9 6O5BD4 < 
CD<@9A9A<S @9FB8B6 < 
ECBEB5B6 D9L9A<S 
CDBH9EE<BA4?PAOI ;484K; 
89@BAEFD4J<S 
QHH9>F<6ABEF< < >4K9EF64 
6OCB?A9A<S 

  

'EFAO= HDBAF4?PAO= BCDBE 
#D4>F<K9E><9 D45BFO 

�OCB?A9A<9 BJ9ABKAB7B 
;484A<S 

%4@BEFBSF9?PA4S D45BF4 
 "� 2. "EGM9EF6?SFP CB<E>, 
4A4?<; < <AF9DCD9F4J<R 
<AHBD@4J<<, A9B5IB8<@B= 
8?S 6OCB?A9A<S ;484K 
CDBH9EE<BA4?PAB= 
89SF9?PABEF<     

1HH9>F<6AO= CB<E> 
A9B5IB8<@B= <AHBD@4J<<; 
�ECB?P;B64A<9 D4;?<KAOI 
<EFBKA<>B6, 6>?RK4S 
Q?9>FDBAAO9 <EFBKA<><     

�OCB?A9A<9 BJ9ABKAB7B 
;484A<S 
%4@BEFBSF9?PA4S D45BF4 

  "� 3. #?4A<DB64FP < 
D94?<;B6O64FP EB5EF69AAB9 
CDBH9EE<BA4?PAB9 < 
?<KABEFAB9 D4;6<F<9. 

 "CD989?SFP < 6OEFD4<64FP 
FD49>FBD<< 
CDBH9EE<BA4?PAB7B 
D4;6<F<S < E4@BB5D4;B64A<S 

�OCB?A9A<9 BJ9ABKAB7B 
;484A<S 

%4@BEFBSF9?PA4S D45BF4 

  "� 4. $45BF4FP 6 
>B??9>F<69 < >B@4A89, 
QHH9>F<6AB 
6;4<@B89=EF6B64FP E 
>B??974@<, DG>B6B8EF6B@, 
>?<9AF4@<. 

�;4<@B89=EF6<9 E 
B5GK4RM<@<ES < 
CD9CB8464F9?S@< 6 IB89 
B5GK9A<S   

   

 !45?R89A<9 
#D4>F<K9E><9 D45BFO 

 "� 5. "EGM9EF6?SFP GEFAGR 
< C<EP@9AAGR 
>B@@GA<>4J<R A4 
7BEG84DEF69AAB@ S;O>9 E 
GK9FB@ BEB59AABEF9= 
EBJ<4?PAB7B < >G?PFGDAB7B 
>BAF9>EF4. 

 �?489A<9 CDBH9EE<BA4?PAO@ 
< B5M<@ D9K96O@ QF<>9FB@ 

  

 

   'EFAO= HDBAF4?PAO= 
BCDBE 
#D4>F<K9E><9 D45BFO. 

 "� 6. #DBS6?SFP 
7D4:84AE>B-C4FD<BF<K9E>GR 
CB;<J<R, 89@BAEFD<DB64FP 
BEB;A4AAB9 CB6989A<9 A4 

 

#DBS6?9A<9 7D4:84AE>B – 
C4FD<BF<K9E>B= CB;<J<<,  
89@BAEFD4J<S BEB;A4AAB7B 

  

!45?R89A<9 
#D4>F<K9E><9 D45BFO 

%4@BEFBSF9?PA4S D45BF4 
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BEAB69 FD48<J<BAAOI 
B5M9K9?B69K9E><I 
J9AABEF9=. 

CB6989A<9 A4 BEAB69 
FD48<J<BAAOI 
B5M9K9?B69K9E><I 
J9AABEF9=.  

 "� 9. �ECB?P;B64FP 
<AHBD@4J<BAAO9 
F9IAB?B7<< 6 
CDBH9EE<BA4?PAB= 
89SF9?PABEF<.  
  

�9@BAEFD4J<S G@9A<= 
<ECB?P;B64A<S 
<AHBD@4J<BAAB – 
>B@@GA<>4J<BAAOI 
F9IAB?B7<= 6 
CDBH9EE<BA4?PAB= 
89SF9?PABEF< 

  

%4@BEFBSF9?PA4S D45BF4 
#D4>F<K9E><9 D45BFO 

�OCB?A9A<9 BJ9ABKAB7B 
;484A<S 
 

"� 10. #B?P;B64FPES 
CDBH9EE<BA4?PAB= 
8B>G@9AF4J<9= A4 
7BEG84DEF69AAB@ < 
<ABEFD4AAB@ S;O>9.  
   

 

�9@BAEFD4J<S G@9A<= 
D45BF4FP E 8B>G@9AF4J<9= 

  

�OCB?A9A<9 BJ9ABKAB7B 
;484A<S 
  %4@BEFBSF9?PA4S D45BF4 

 

#DB7D4@@4 6BEC<F4A<S 6 D45BK9= CDB7D4@@9 CDBH9EE<BA4?PAB7B @B8G?S BFD4:49FES 
K9D9; EB89D:4A<9 A4CD46?9A<= 6BEC<F4F9?PAB= D45BFO, D4;5<FOI A4 E?98GRM<9 
6BEC<F4F9?PAO9 @B8G?<: 
 

 B8G?< CDB7D4@@O 
6BEC<F4A<S 

%B89D:4A<9 @B8G?S CDB7D4@@O 6BEC<F4A<S 

 B8G?P 1 
«#DBH9EE<BA4?PAB-
?<KABEFAB9 6BEC<F4A<9» 

Ц9?ь @B8G?я: EB;84A<9 GE?B6<= 8?S G8B6?9F6BD9A<S 
CBFD95ABEF9= B5GK4RM<IES 6 <AF9??9>FG4?PAB@, >G?PFGDAB@ < 
AD46EF69AAB@ D4;6<F<< 6 EH9D9 FDG8B6OI < EBJ<4?PAB-
Q>BAB@<K9E><I BFABL9A<= CBED98EF6B@ CDBH9EE<BA4?PAB7B 
E4@BBCD989?9A<S. 
З484ч8 @B8G?я: 

 D4;6<F<9 B5M9EF69AAB= 4>F<6ABEF< B5GK4RM<IES, 
6BEC<F4A<9 6 A<I EB;A4F9?PAB7B BFABL9A<S > FDG8G < 
A4DB8AB@G 8BEFBSA<R; 

 HBD@<DB64A<9 G B5GK4RM<IES CBFD95ABEF< FDG8<FPES, 
8B5DBEB69EFAB, BF69FEF69AAB < F6BDK9E>< BFABE<FPES > 
D4;AO@ 6<84@ FDG8B6B= 89SF9?PABEF<. 

 HBD@<DB64A<9 CDBH9EE<BA4?PAOI >B@C9F9AJ<=; 
 HBD@<DB64A<9 BEB;A4A<S CDBH9EE<BA4?PAB= 
<89AF<KABEF< (BEB;A4A<9 E6B9= CD<A48?9:ABEF< > 
BCD989?ёAAB= CDBH9EE<< < CDBH9EE<BA4?PAB@G 
EBB5M9EF6G); 

 HBD@<DB64A<9 KG6EF64 EBJ<4?PAB-CDBH9EE<BA4?PAB= 
BF69FEF69AABEF<, GE6B9A<9 CDBH9EE<BA4?PAB-QF<K9E><I 
ABD@; 

 BEB;A4AAO= 6O5BD 5G8GM97B CDBH9EE<BA4?PAB7B 
D4;6<F<S < 6B;@B:ABEF9= D94?<;4J<< EB5EF69AAOI 
:<;A9AAOI C?4AB6; 

 HBD@<DB64A<9 BFABL9A<S > CDBH9EE<BA4?PAB= 
89SF9?PABEF< >4> 6B;@B:ABEF< GK4EF<S 6 D9L9A<< 
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?<KAOI, B5M9EF69AAOI, 7BEG84DEF69AAOI, 
B5M9A4J<BA4?PAOI CDB5?9@. 

 B8G?P 4 «�G?PFGDAB-
F6BDK9E>B9 6BEC<F4A<9» 
 

Ц9?ь @B8G?я: EB;84A<9 GE?B6<= 8?S E4@BBCD989?9A<S < 
EBJ<4?<;4J<< B5GK4RM<IES A4 BEAB69 EBJ<B>G?PFGDAOI, 
8GIB6AB-AD46EF69AAOI J9AABEF9= < CD<ASFOI 6 DBEE<=E>B@ 
B5M9EF69 CD46<? < ABD@ CB6989A<S 6 <AF9D9E4I K9?B69>4, E9@P<, 
B5M9EF64 < 7BEG84DEF64, HBD@<DB64A<9 G B5GK4RM<IES 
G64:9A<S > EF4DL9@G CB>B?9A<R. 
З484ч8 @B8G?я: 

 6BEC<F4A<9 ;8BDB6B=, EK4EF?<6B=, E6B5B8AB= ?<KABEF<, 
HBD@<DB64A<9 ECBEB5ABEF< EF46<FP J9?< < EFDB<FP 
:<;A9AAO9 C?4AO; 

 D94?<;4J<S B5GK4RM<@<ES CD4>F<> E4@BD4;6<F<S < 
E4@B6BEC<F4A<S 6 EBBF69FEF6<< E B5M9K9?B69K9E><@< 
J9AABEFS@< < <894?4@< 7D4:84AE>B7B B5M9EF64; 

 HBD@<DB64A<9 CB;<F<6AOI :<;A9AAOI BD<9AF<DB6 < 
C?4AB6; 

 HBD@<DB64A<9 G B5GK4RM<IES 7BFB6ABEF< < ECBEB5ABEF< 
> B5D4;B64A<R, 6 FB@ K<E?9 E4@BB5D4;B64A<R, A4 
CDBFS:9A<< 6E9= :<;A<; EB;A4F9?PAB9 BFABL9A<9 > 
A9CD9DO6AB@G B5D4;B64A<R >4> GE?B6<R GEC9LAB= 
CDBH9EE<BA4?PAB= < B5M9EF69AAB= 89SF9?PABEF<; 

 HBD@<DB64A<9 6OD4:9AAB= 6 CB6989A<< AD46EF69AAB= 
CB;<J<<, 6 FB@ K<E?9 ECBEB5ABEF< > EB;A4F9?PAB@G 
6O5BDG 8B5D4, AD46EF69AAB7B EB;A4A<S < CB6989A<S A4 
BEAB69 GE6B9A<S B5M9K9?B69K9E><I J9AABEF9= < 
AD46EF69AAOI KG6EF6 (K9EF<, 8B?74, ECD4698?<6BEF<, 
@<?BE9D8<S < 8DG:9?R5<S); 

 D4;6<F<9 >G?PFGDO @9:A4J<BA4?PAB7B B5M9A<S; 
 HBD@<DB64A<9 G64:<F9?PAB7B BFABL9A<S > DB8<F9?S@ < 
EF4DL9@G CB>B?9A<R 6 J9?B@, 7BFB6ABEF< CBASFP <I 
CB;<J<R, CD<ASFP <I ;45BFG, 7BFB6ABEF< 8B7B64D<64FPES E 
DB8<F9?S@< < K?9A4@< E9@P< 6 D9L9A<< 6BCDBEB6 
6989A<S 8B@4LA97B IB;S=EF64, D4ECD989?9A<S E9@9=AOI 
B5S;4AABEF9=; 

 6BEC<F4A<9 BF69FEF69AAB7B BFABL9A<S > EB;84A<R < 
EBID4A9A<R E9@P< A4 BEAB69 BEB;A4AAB7B CD<ASF<S 
J9AABEF9= E9@9=AB= :<;A<; 

 HBD@<DB64A<9 FB?9D4AFAB7B EB;A4A<S < CB6989A<S 6 
CB?<>G?PFGDAB@ @<D9, 7BFB6ABEF< < ECBEB5ABEF< 69EF< 
8<4?B7 E 8DG7<@< ?R8P@<, 8BEF<74FP 6 A9@ 
6;4<@BCBA<@4A<S, A4IB8<FP B5M<9 J9?< < EBFDG8A<K4FP 
8?S <I 8BEF<:9A<S. 

 B8G?P 5 
«1>B?B7<K9E>B9 
6BEC<F4A<9» 
 

Ц9?ь @B8G?я: HBD@<DB64A<9 G B5GK4RM<IES KG6EF64 59D9:AB7B 
BFABL9A<S > :<6B= CD<DB89 < B>DG:4RM9= ED989, >G?PFGDAB@G 
A4E?98<R < FD48<J<S@ @AB7BA4J<BA4?PAB7B A4DB84 $BEE<<. 
З484ч8 @B8G?я: 

 D4;6<F<9 G B5GK4RM<IES Q>B?B7<K9E>B= >G?PFGDO, 
59D9:AB7B BFABL9A<S > DB8AB= ;9@?9, CD<DB8AO@ 
5B74FEF64@ $BEE<< < @<D4, CBA<@4A<9 6?<SA<S 
EBJ<4?PAB-Q>BAB@<K9E><I CDBJ9EEB6 A4 EBEFBSA<9 
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CD<DB8AB= < EBJ<4?PAB= ED98O; 
 6BEC<F4A<9 KG6EF64 BF69FEF69AABEF< ;4 EBEFBSA<9 
CD<DB8AOI D9EGDEB6, HBD@<DB64A<9 G@9A<= < A46O>B6 
D4;G@AB7B CD<DB8BCB?P;B64A<S, A9F9DC<@B7B BFABL9A<S 
> 89=EF6<S@, CD<ABESM<@ 6D98 Q>B?B7<<; CD<B5D9F9A<9 
BCOF4 Q>B?B7B-A4CD46?9AAB= 89SF9?PABEF<; 

 6BEC<F4A<9 QEF9F<K9E>B7B BFABL9A<S > @<DG, 6>?RK4S 
QEF9F<>G 5OF4, A4GKAB7B < F9IA<K9E>B7B F6BDK9EF64, 
ECBDF4, B5M9EF69AAOI BFABL9A<=; 

 HBD@<DB64A<9 @<DB6B;;D9A<S, EBBF69FEF6GRM97B 
EB6D9@9AAB@G GDB6AR D4;6<F<S A4G>< < B5M9EF69AAB= 
CD4>F<><, BEAB64AAB7B A4 8<4?B79 >G?PFGD, 4 F4>:9 A4 
CD<;A4A<< D4;?<KAOI HBD@ B5M9EF69AAB7B EB;A4A<S, 
CD98CB?474RM97B BEB;A4A<9 E6B97B @9EF4 6 
CB?<>G?PFGDAB@ @<D9; 

 HBD@<DB64A<9 KG6EF64 ?R56< > $B8<A9 A4 BEAB69 
<;GK9A<S >G?PFGDAB7B A4E?98<S < FD48<J<= 
@AB7BA4J<BA4?PAB7B A4DB84 $BEE<<. 

 

 

1.3 %<EF9@4 >BAFDB?S < BJ9A>< BE6B9A<S CDB7D4@@O 8<EJ<C?<AO 

"EAB6AO@< HBD@4@< CDB6989A<S F9>GM97B >BAFDB?S ;A4A<= A4 ;4ASF<SI S6?SRFES: 
GEFAO= BCDBE, D9L9A<9 E<FG4J<BAAOI ;484K, F9EF<DB64A<9, 6OCB?A9A<9 CD4>F<K9E><I 
D45BF, BJ9ABKAOI <A8<6<8G4?PAOI D45BF. 

№ 

!4<@9AB64A<9 
>BAFDB?PAB-
BJ9ABKAB7B 
@9DBCD<SF<S 

"5N9>F >BAFDB?S 
(F9@4 />B@C9F9AJ<<) 

!4<@9AB64A<9 BJ9ABKAB7B 
ED98EF64 

(HBD@4 CDB6989A<S) 

1.1 

 

  

&9>GM<= 
>BAFDB?P 

  

 &9@4 « 4FD<JO»   

"� 1- 

"�6, 

"�9 

"�10 

'EFAO= HDBAF4?PAO= 
>BAFDB?P. 
  

1.2 
&9>GM<= 
>BAFDB?P 

&9@4 «"C9D4J<< A48 
@4FD<J4@<» 

"� 1- 

"�6, 

"�9 

"�10 

�OCB?A9A<9 BJ9ABKAOI       
;484A<= (E 
6;4<@BCDB69D>B=) 
�OCB?A9A<9 BJ9ABKAOI 
<A8<6<8G4?PAOI ;484A<= 

1.3 
&9>GM<= 
>BAFDB?P &9@4 «"CD989?<F9?<»   

"� 1- 

"�6, 

"�9 

"�10 
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&9@4 1. 5 «%<EF9@O ?<A9=AOI GD46A9A<= < @9FB8O <I D9L9A<S»   

'EFAO= HDBAF4?PAO= >BAFDB?P 

#B?P;GSEP >BAEC9>FB@ ?9>J<< < D9>B@9A8G9@B= ?<F9D4FGDB= BF69F<FP A4 6BCDBEO: 
1. +FB A4;O64RF  E<EF9@B= ?<A9=AOI 4?795D4<K9E><I GD46A9A<= (%��')? 

2. +FB A4;O64RF D9L9A<9@  %��'? 
3. +FB A4;O64RF BEAB6AB= @4FD<J9=, D4EL<D9AAB= @4FD<J9=, EFB?5JB@ 
E6B5B8AOI K?9AB6, EFB?5JB@ A9<;69EFAOI  >648D4FAB=  %��'? 

4. �4>B6O BEAB6AO9 @9FB8O D9L9A<S %��'? 
5.  � K9@ EGFP @9FB84 �D4@9D4 8?S D9L9A<S %��'?  
6. � K9@ EGFP @9FB84 �4GEE4 8?S D9L9A<S %��'?  
7. � K9@ EGFP @4FD<KAB7B @9FB84 D9L9A<S %��'?  

 

 

&9@4 1. 6 «$9L9A<9 E<EF9@ ?<A9=AOI GD46A9A<=»  

"J9ABKAB9 ;484A<9 
  

       1. $9L<FP %��': 4) @9FB8B@ �D4@9D4 5) @9FB8B@ �4GEE4 6)!@4FD<KAO@ @9FB8B@ {kx + ly + mz = n,px + qy + rz = s,tx + fy + gz = h.  
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�4D<4AF k l m n p q r s t f g h 

4 1 1 -1 0 2 3 -2 2 3 -2 0 1 

5 1 1 1 4 2 1 3 9 3 3 -1 0 

6 2 1 1 3 5 -2 3 0 1 0 2 5 

  

 

"J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 
 <A8<6<8G4?PAB9 ;484A<9  №2 CB F9@9 «$9L9A<9 E<EF9@ ?<A9=AOI GD46A9A<=». 
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&9@4 1. 7- 1.8 «�9>FBDO. "C9D4J<< A48 69>FBD4@<».  

 'EFAO= HDBAF4?PAO= >BAFDB?P 

 

#B?P;GSEP >BAEC9>FB@ ?9>J<< < D9>B@9A8G9@B= ?<F9D4FGDB= BF69F<FP A4 6BCDBEO:  

1. +FB A4;O64RF E>4?SDAO@, 69>FBDAO@, E@9L4AAO@ CDB<;6989A<9@ 69>FBDB6? 

2. �4><@ E6B=EF6B@ B5?484RF 864 69>FBD4, 9E?< <I E>4?SDAB9 CDB<;6989A<9 D46AB AG?R? 

3. � K9@ EBEFB<F 79B@9FD<K9E><= E@OE? 69>FBDAB7B CDB<;6989A<S 69>FBDB6? 

4. �4>B6B 6;4<@AB9 D4ECB?B:9A<9 86GI 69>FBDB6, 9E?< <I E@9L4AAB9  CDB<;6989A<9 
D46AB AG?R?   

"J9ABKAB9 ;484A<9 
  

�4AO >BBD8<A4FO 69DL<A C<D4@<8O  ��%D:   � ( ý1;  þ1;  ÿ1)  � ( ý1;  þ1;  ÿ1) 

% ( ý1;  þ1;  ÿ1)      D ( ý1;  þ1;  ÿ1). !4=F<:  
1. >BE<AGE G7?4 @9:8G D95D4@<   �� < �%; 
2. C?BM48P 7D4A< ��%; 
3. B5N9@ C<D4@<8O                               
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�4D<4AF 
    

   А 

    

   � 

 

    ! 

 

      D 

1 (1; 2; 3) (-2; 0; 3) (4; 2; 1) (-3; 1; 1) 

2 (-1; 2; -3) (3; 0; 2) (-2; -1; 1) (5; 2; -2) 

 

 

3 (2; 2; 2) (-2; 2; 2) (4; -1; 3) (2; 0; -1) 

4 (0; -2;  3) (3; 6; -2) (-7; 6; 6) (1; -21; 0) 

5 (5; 5; 6) (4; 5; 4) (4; 3; 3) (2; 2; 2) 

6 (0; 1; 5) (-1; -2; 1) (2; -1; -3) (-1; 2; 1) 

7 (2; -1; 3) (3; 0; 1) (2; 1: -1) (0; 8; 0) 

8 (-2; -3; -1) (4; 1; -2) (6; 3; 7) (-5; -4; 8) 

9 (-2; 1; 2) (4; 0; 0) (3; 2; 7) (1; 3; 2) 

10 (-1; 5; 3) (-4; 6; 2) (0; 2; 3) (2; 1; -1) 

 

 

 

  "J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 
 �4AO 69>FBDO     ÿ⃗ = (ÿý, ÿþ,ÿÿ),  Ā⃗⃗ = (Āý, Āþ,Āÿ),   A⃗⃗⃗⃗ = (Aý, Aþ,Aÿ). 

 !4=F<: 1) E>4?SDAB9 CDB<;6989A<9 (2ÿ⃗ + 3Ā⃗⃗ ) ∙ (A⃗ 2 2Ā⃗⃗ );   
              2) 8?<AG 69>FBDAB7B CDB<;6989A<S 69>FBDB6 (2ÿ⃗ + 3Ā⃗⃗) < (A⃗ 2 2Ā⃗⃗ ); 
              3) E@9L4AAB9 CDB<;6989A<9 69>FBDB6  ÿ⃗ , Ā⃗⃗  8 A⃗ 

 
�4D<4AF ÿ⃗ = (ÿý, ÿþ,ÿÿ), Ā⃗⃗ = (Āý, Āþ,Āÿ), A⃗ = (Aý, Aþ,Aÿ). 

1 (-2; 1; 4) (3; 0; 2) (-1; 4; -2) 

2 (0; 2; 4) (3; -2; 1) (1; -1; 1) 

3 (5; -2: 7) (2; 1; -1) (4; 5; -3) 

4 (-1; -2; -3) (2; 4; 6) (-4; 5; 3) 

5 (1; 2; 3) (0; 4; -1) (6; 4; -2) 

6 (6;-3; 0) (2; -3; 5) (0; 2; -2) 

7 (3; 5; 7) (-3; -5; -7) (2; 2; 2) 

8 (-2; -4; -6) (8; 7; -6) (1; 1; 1) 
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9 (4; 1; 0) (3; 0; -3) (4; -3; -1) 

10 (1; -2; 3) (-3; 3; -3) (2; 1; -5) 

11 (7; -7; 7) (2; 0; -6) (-2; 1; 5) 

12 (-8; -6; 4) (8; 6; -4) (-2; 1; -3) 

13 (0; 3; -5) (2; 5; -7) (3; 2; -1) 

14 (3; 3; 3) (-3; -3; -3) (3; -3; 3) 

15 (2; 1; 0) (-1; -2; -3) (0; 0; 5) 

16 (8; -8; 8) (-2; 2; -2) (1; 1; 1) 

17 (2; 3; -7) (7; -7; 7) (2; -2; -1) 

18 (9; -9; 0) (0; 9; 9) (-9; 0; 9) 

19 (-4; -3; -2) (4; 3; 2) (-4; 3; -2) 

20 (6; 5; -4) (-6; -5; -4) (-6; 5; 4) 

21 (-1; -1; -1) (3; -2; 1) (1; -2; 3) 

22 (5; 5; 5) (-5; 5; -5) (5; -5; 5) 

23 (7; 4; -1) (-1; 4; 7) (4; 1; 7) 

24 (0; 0; -4) (4; 0; 4) (-5; -3; 1) 

25 (-6; -4; -2) (6; -4; -2) (4; 4; 4) 
 

 

  

&9@4 2.1  « 9FB8 >BBD8<A4F A4 C?BE>BEF<. #DS@4S A4 C?BE>BEF<» 

'EFAO= HDBAF4?PAO= >BAFDB?P 

#B?P;GSEP >BAEC9>FB@ ?9>J<< < D9>B@9A8G9@B= ?<F9D4FGDB= BF69F<FP A4 6BCDBEO:   

1. �4> A4=F< >BBD8<A4FO E9D98<AO BFD9;>4? 
2. �4> A4=F< G7?B6B= >BQHH<J<9AF CDS@B=, 9E?< BA4 ;484A4 B5M<@ GD46A9A<9@? 
3. %HBD@G?<DG=F9 GE?B6<S C4D4??9?PABEF< < C9DC9A8<>G?SDABEF< CDS@OI. 
4. !4C<L<F9 GD46A9A<9 CDS@B=, CDBIB8SM9= K9D9; 869 FBK><. 
5. �4> A4=F< D4EEFBSA<9 BF FBK>< 8B CDS@B=? 

 

&9@4 2.2 #DS@4S A4 C?BE>BEF<  

    "J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9  

�4AO FD< CBE?98B64F9?PAO9 69DL<AO C4D4??9?B7D4@@4:  � ( ý1;  þ1)  � ( ý1;  þ1)  
% ( ý1;  þ1)   !4=F<: 
       1. GD46A9A<9 EFBDBAO �D; 

       2. GD46A9A<9 6OEBFO ��, BCGM9AAB= <; 69DL<AO � A4 EFBDBAG �D;  

       3. 8?<AG 6OEBFO ��; 
       4. GD46A9A<9 8<47BA4?< �D; 

       5. CBEFDB<FP  K9DF9:. 
 

�4D<4AF � � % 

1 (1; 2) (-1; 3) (-4; -2) 

2 (-1; 2) (1; -3) (4; 0) 

3 (-3; 2) (2; 3) (-1; -2) 

4 (3; -2) (-4; 3) (-1; 6) 
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5 (-3; -2) (1; 0) (-1; 5) 

6 (1; 2) (-2; 1) (-4; -5) 

7 (1; -2) (-2; 3) (5; 7) 

8 (1; -2) (3; -3) (7; 2) 

9 (-1; -2) (5; 3) (0; 6) 

10 (5; 3) (2; 1) (3; -5) 

 

 

  

 

 

&9@4 2.3 «�D<6O9 6FBDB7B CBDS8>4»    

'EFAO= HDBAF4?PAO= >BAFDB?P 

#B?P;GSEP >BAEC9>FB@ ?9>J<< < D9>B@9A8G9@B= ?<F9D4FGDB= BF69F<FP A4 6BCDBEO. 
#B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4)   

1. �4> ;4C<E4FP >4ABA<K9E>B9  GD46A9A<9 7<C9D5B?O? 
2. �4> ;4C<E4FP >4ABA<K9E>B9   GD46A9A<9 Q??<CE4? 
3. �4> ;4C<E4FP >4ABA<K9E>B9   GD46A9A<9 C4D45B?O? 
4. +FB A4;O64RF HB>GE4@<, 5B?PLB= < @4?B= BEPR, Q>EJ9AFD<E<F9FB@ C4D45B?O? 
5. +FB A4;O64RF HB>GE4@<, 5B?PLB= < @4?B= BEPR, Q>EJ9AFD<E<F9FB@ 7<C9D5B?O? 
6. +FB A4;O64RF HB>GE4@<, 5B?PLB= < @4?B= BEPR, Q>EJ9AFD<E<F9FB@ Q??<CE4? 
7.  

"J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 

 #B87BFB6<FP EBB5M9A<9 A4 F9@G «�D<6O9 6FBDB7B CBDS8>4»   

"J9ABKAB9 ;484A<9 
    1. �?S G>4;4AAB= B>DG:ABEF<  ý2 + þ2 2 10ý + 16 = 0 BCD989?<FP >BBD8<A4FO J9AFD4  < 
D48<GE. %BEF46<FP >4ABA<K9E>B9   GD46A9A<9  
   2. !4=F< >BBD8<A4FO 69DL<A, BE<, HB>GEO < Q>EJ9AFD<E<F9F Q??<CE4 9ý2 + 25þ2 = 225.        
%BEF46<FP >4ABA<K9E>B9   GD46A9A<9 
   3. !4=F< >BBD8<A4FO 69DL<A, BE<, HB>GEO, Q>EJ9AFD<E<F9F < GD46A9A<S 4E<@CFBF 
7<C9D5B?O:    16ý2 2 9þ2 2 144 = 0.  %BEF46<FP >4ABA<K9E>B9   GD46A9A<9    
      4. !4=F< >BBD8<A4FO HB>GE4 < GD46A9A<9 8<D9>FD<EO C4D45B?O, ;484AAB= GD46A9A<9@   þ2 = 6ý.       
 

&9@4 3.1 «#D989?O < CD<9@O <I 6OK<E?9A<S 

'EFAO= HDBAF4?PAO= >BAFDB?P 

#B?P;GSEP >BAEC9>FB@ ?9>J<< < D9>B@9A8G9@B= ?<F9D4FGDB= BF69F<FP A4 6BCDBEO: 
1.  +FB A4;O64RF CD989?B@ K<E?B6B= CBE?98B64F9?PABEF<? CD989?B@ HGA>J<< A4 
59E>BA9KABEF<? CD989?B@ HGA>J<< 6 FBK>9?   
2. �4>B6O BEAB6AO9 E6B=EF64 CD989?B6? 
3. �4>4S HGA>J<S A4;O649FES A9CD9DO6AB= 6 FBK>9 ý = ý0? 
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4.  �4C<E4FP  1 ;4@9K4F9?PAO= CD989?; 2 ;4@9K4F9?PAO= CD989?. 

            5. �4>  D4E>DOFP  A9BCD989?ёAABEFP  6<84:     
00 ? ∞∞ ?  ∞ 2 ∞? 1∞?  

 

 &9@4 3.2 �OK<E?9A<9 CD989?B6 

"J9ABKAB9  ;484A<9 
1. �OK<E?<FP CD989? K<E?B6B= CBE?98B64F9?PABEF<:  ÿ) limÿ→∞ 4Ā3 2 5Ā2 + 19Ā6 + n 2 1                  Ā) limÿ→∞ Ā5 + 72Ā3 2 3n + 2                   ā) limÿ→∞ 3Ā7 + 5nĀ7 2 8                 

     2.  �OK<E?<FP CD989? HGA>J<<:  ÿ) limх→0(3ý4 + ý 2 2)                     Ā)  limx→24 x2 + 4xx2 + 3x 2 4                   ā) limx→∞ 3x10 + 2x 2 14x10 + x + 9     
 Ă) limx→0 10 sin 6x2 sin 9x                             e) limx→∞  (1 + 911x)4x             

 

"J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 
�4D<4AF 1. 

 

1. �OK<E?<FP CD989? K<E?B6B= CBE?98B64F9?PABEF<:  ÿ) limÿ→∞ 3Ā5 2 2Ā4 + 45Ā8 + 7n 2 1                  Ā) limÿ→∞ 7Ā3 + 39Ā2 2 4n + 2                   ā) limÿ→∞ 8Ā9 + n5Ā9 2 13                       
     2.  �OK<E?<FP CD989? HGA>J<<:  ÿ) limх→1(4ý3 2 2ý + 1)                  Ā)  limx→4 x2 2 16x2 + x 2 20                       ā) limx→∞ 7x9 2 2x + 59x7 + 5x 2 2    
 Ă) limx→0 sin 9x8 sin 13x                             e) limx→∞  (1 + 815x)3x             

 

 

 

�4D<4AF 2. 
 

1. �OK<E?<FP CD989? K<E?B6B= CBE?98B64F9?PABEF<:  ÿ) limÿ→∞ 7Ā4 2 9Ā2 + 28Ā6 + n 2 3                  Ā) limÿ→∞ 11Ā7 + 1310Ā5 2 3n + 2                   ā) limÿ→∞ 15Ā3 + 4n12Ā3 2 1                        
     2.  �OK<E?<FP CD989? HGA>J<<:  
 ÿ) limх→1(4ý5 + 2ý + 1)                   Ā)  limx→25 x2 + 10x + 25x2 + 3x 2 10              ā) limx→∞ 4x9 + x 2 89x10 2 x + 1    
 Ă) limx→0 5 sin 2x3 sin 5x                                  e) limx→∞  (1 + 320x)7x             
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�4D<4AF 3. 
 

1. �OK<E?<FP CD989? K<E?B6B= CBE?98B64F9?PABEF<:  ÿ) limÿ→∞ Ā6 2 2Ā2 + 38Ā10 + 11n 2 1                  Ā) limÿ→∞ 4Ā8 + 59Ā7 2 12n + 2                   ā) limÿ→∞ 6Ā2 + 7n10Ā2 2 33                       
     2.  �OK<E?<FP CD989? HGA>J<<:  
 ÿ) limх→1 ý2 2 4ý2 + 1                                    Ā)  limx→0 √2 + ý 2 √2 2 ý5ý              ā) limx→∞ 10x5 + x + 117x3 2 x + 1    
 Ă) limx→0 tq 3xsin 7x                                    e) limx→0  (1 2 7x)4ý             
 

 

 

�4D<4AF 4. 
 

1. �OK<E?<FP CD989? K<E?B6B= CBE?98B64F9?PABEF<:  ÿ) limÿ→∞ 9Ā6 2 8Ā2 + 77Ā11 + 5n 2 1                  Ā) limÿ→∞ 6Ā4 + 54Ā2 + 3n + 2                   ā) limÿ→∞ 4Ā4 + 3n8Ā4 +  1                        
     2.  �OK<E?<FP CD989? HGA>J<<:  
 ÿ) limх→1 ý2 2 9ý2 + 3                                Ā)  limx→0 √4 + ý 2 √4 2 ý7ý                 ā) limx→∞ 7x2 + x + 910x2 2 3x + 1    
 Ă) limx→0 tq 5xsin 2x                               e) limx→∞  (1 + 10x)9ý             

 

 

�4D<4AF 5. 
 

1. �OK<E?<FP CD989? K<E?B6B= CBE?98B64F9?PABEF<:  ÿ) limÿ→∞ 11Ā2 + 2Ā2 2 37Ā5 + 5n 2 1                  Ā) limÿ→∞ 13Ā11 2 44Ā9 2 9n + 2                   ā) limÿ→∞ Ā10 + 3n8Ā10 2 11                       
     2.  �OK<E?<FP CD989? HGA>J<<:  
 ÿ) limх→1 ý2 2 1ý2 + 3                                   Ā)  limx→0 √9 + ý 2 √9 2 ý5ý              ā) limx→∞ 4x3 2 2x + 12 + x 2 9     
 Ă) limx→0  tq 8xsin 7x                                   e) limx→0  (1 + 3x)15ý              
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�4D<4AF 6. 
 

1. �OK<E?<FP CD989? K<E?B6B= CBE?98B64F9?PABEF<:  ÿ) limÿ→∞ 5Ā5 2 3Ā2 2 97Ā9 + n 2 1                  Ā) limÿ→∞ 4Ā6 + 14Ā5 + 7n + 2                   ā) limÿ→∞ 3Ā11 2 23n8Ā11 + 21                        
     2.  �OK<E?<FP CD989? HGA>J<<:  
 ÿ) lim  х→2 ý2 2 5ý2 + 2                               Ā)    limý→0 √5 + ý 2 √5 2 ý9ý               ā) limx→∞ 5x7 2 x + 36x8 + x 2 4    
 Ă) limx→0 tq 4xsin 7x                                e) limx→0  (1 + 9x)6ý             

 

 

 

 

 

�4D<4AF 7. 
 

1. �OK<E?<FP CD989? K<E?B6B= CBE?98B64F9?PABEF<:  ÿ) limÿ→∞ 20Ā3 2 13Ā2 + 5Ā6 + 5n 2 1                  Ā) limÿ→∞ 31Ā5 2 49Ā3 + 12n + 2                   ā) limÿ→∞ 25Ā7 + 7n10Ā7 2 1  

 
     2.  �OK<E?<FP CD989? HGA>J<<: ÿ) limх→0(4ý3 + ý 28)                    Ā)  limx→2 x2+3x+2x22x22                        ā) limx→∞  (√ý + 2 2 √ý )   
 Ă) limx→0 8 sin 3x5 sin 13x                                   e) limx→∞  (ý + 3ý 2 4)7x             

 

 

�4D<4AF 8. 
 

1 �OK<E?<FP CD989? K<E?B6B= CBE?98B64F9?PABEF<:  ÿ) limÿ→∞ 24Ā4 2 Ā3 + 145Ā9 + 3n 2 15                  Ā) limÿ→∞ 13Ā7 + 62Ā5 2 7n + 22                   ā) limx→∞  (√ý + 7 2 √ý )                         
     2.  �OK<E?<FP CD989? HGA>J<<:  
 ÿ) limх→0(3ý2 2 ý + 4)                      Ā)  limx→1 x2 + 6x + 5x2 2 1                            ā) limx→∞ 7x5 2 3x + 18x6 + 9x 2 1    
 Ă) limx→0 1 2 āāýýý2                              e) limx→∞  (ý + 1ý 2 8)3x+1             
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�4D<4AF 9. 
 

1. �OK<E?<FP CD989? K<E?B6B= CBE?98B64F9?PABEF<:  ÿ) limÿ→∞ 22Ā8 2 Ā2 + 2Ā5 + 9n 2 11                  Ā) limÿ→∞ Ā3 + 179Ā2 2 8n + 2                   ā) limÿ→∞ 25Ā13 + 14n15Ā13 2 31                        
     2.  �OK<E?<FP CD989? HGA>J<<:  
 ÿ) limх→0(7ý5 + 9ý 2 4)                  Ā)  limx→3 x2 + 2xx2 2 3x                               ā)  limx→∞  (√ý + 5  2 √ý )   
 Ă) limx→0 1 2 āāý2ýý2                         e) limx→∞  (ý 2 1ý + 3)4x             
 

 

 

 

�4D<4AF10. 
 

1. �OK<E?<FP CD989? K<E?B6B= CBE?98B64F9?PABEF<:  ÿ) limÿ→∞ 2Ā3 2 3Ā2 + 47Ā6 + 5n 2 1                  Ā) limÿ→∞ 3Ā5 + 74Ā3 2 9n + 2                   ā) limÿ→∞ 5Ā7 + 2n8Ā7 2 11 

 

     2.  �OK<E?<FP CD989? HGA>J<<:  ÿ) limх→1(4ý3 2 2ý + 1)                  Ā)  limx→4 x2 2 16x2 + x 2 20                       ā) limx→∞ 7x9 2 2x + 59x7 + 5x 2 2    
 Ă) limx→0 sin 9x8 sin 13x                             e) limx→∞  (1 + 815x)3x             

 

 

 

 

�4D<4AF 11. 
 

1. �OK<E?<FP CD989? K<E?B6B= CBE?98B64F9?PABEF<:  ÿ) limÿ→∞ 3Ā5 2 2Ā4 + 45Ā8 + 7n 2 1                  Ā) limÿ→∞ 7Ā3 + 39Ā2 2 4n + 2                   ā) limÿ→∞ 8Ā9 + n5Ā9 2 13                       
     2.  �OK<E?<FP CD989? HGA>J<<:  
 ÿ) limх→0(7ý5 + 9ý 2 4)                  Ā)  limx→3 x2 + 2xx2 2 3x                               ā)  limx→∞  (√ý + 5  2 √ý )   
 Ă) limx→0 1 2 āāý2ýý2                         e) limx→∞  (ý 2 1ý + 3)4x             
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�4D<4AF 12. 
 

1. �OK<E?<FP CD989? K<E?B6B= CBE?98B64F9?PABEF<:  ÿ) limÿ→∞ 7Ā4 2 9Ā2 + 28Ā6 + n 2 3                  Ā) limÿ→∞ 11Ā7 + 1310Ā5 2 3n + 2                   ā) limÿ→∞ 15Ā3 + 4n12Ā3 2 1  

     

 2.  �OK<E?<FP CD989? HGA>J<<:  
 ÿ) limх→0(3ý2 2 ý + 4)                      Ā)  limx→1 x2 + 6x + 5x2 2 1                            ā) limx→∞ 7x5 2 3x + 18x6 + 9x 2 1    
 Ă) limx→0 1 2 āāýýý2                              e) limx→∞  (ý + 1ý 2 8)3x+1             
                       

�4D<4AF 13. 
 

1. �OK<E?<FP CD989? K<E?B6B= CBE?98B64F9?PABEF<:  ÿ) limÿ→∞ Ā6 2 2Ā2 + 38Ā10 + 11n 2 1                  Ā) limÿ→∞ 4Ā8 + 59Ā7 2 12n + 2                   ā) limÿ→∞ 6Ā2 + 7n10Ā2 2 33    
 2.  �OK<E?<FP CD989? HGA>J<<:  
 ÿ) lim  х→2 ý2 2 5ý2 + 2                               Ā)    limý→0 √5 + ý 2 √5 2 ý9ý               ā) limx→∞ 5x7 2 x + 36x8 + x 2 4    
 Ă) limx→0 tq 4xsin 7x                                e) limx→0  (1 + 9x)6ý             

 

         
 

�4D<4AF 14. 
 

1. �OK<E?<FP CD989? K<E?B6B= CBE?98B64F9?PABEF<:  ÿ) limÿ→∞ 9Ā6 2 8Ā2 + 77Ā11 + 5n 2 1                  Ā) limÿ→∞ 6Ā4 + 54Ā2 + 3n + 2                   ā) limÿ→∞ 4Ā4 + 3n8Ā4 +  1                        
     2.  �OK<E?<FP CD989? HGA>J<<: ÿ) limх→0(4ý3 + ý 28)                    Ā)  limx→2 x2+3x+2x22x22                        ā) limx→∞  (√ý + 2 2 √ý )   
 Ă) limx→0 8 sin 3x5 sin 13x                                   e) limx→∞  (ý + 3ý 2 4)7x             

 

 
�4D<4AF 15. 
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1. �OK<E?<FP CD989? K<E?B6B= CBE?98B64F9?PABEF<:  ÿ) limÿ→∞ 11Ā2 + 2Ā2 2 37Ā5 + 5n 2 1                  Ā) limÿ→∞ 13Ā11 2 44Ā9 2 9n + 2                   ā) limÿ→∞ Ā10 + 3n8Ā10 2 11 

 
2.  �OK<E?<FP CD989? HGA>J<<:  
 ÿ) limх→1 ý2 2 1ý2 + 3                                   Ā)  limx→0 √9 + ý 2 √9 2 ý5ý              ā) limx→∞ 4x3 2 2x + 12 + x 2 9     
 Ă) limx→0  tq 8xsin 7x                                   e) limx→0  (1 + 3x)15ý              

 

 

 
�4D<4AF 16. 

 

1. �OK<E?<FP CD989? K<E?B6B= CBE?98B64F9?PABEF<:  ÿ) limÿ→∞ 5Ā5 2 3Ā2 2 97Ā9 + n 2 1                  Ā) limÿ→∞ 4Ā6 + 14Ā5 + 7n + 2                   ā) limÿ→∞ 3Ā11 2 23n8Ā11 + 21  

     

 2.  �OK<E?<FP CD989? HGA>J<<:  
 ÿ) lim  х→2 ý2 2 5ý2 + 2                               Ā)    limý→0 √5 + ý 2 √5 2 ý9ý               ā) limx→∞ 5x7 2 x + 36x8 + x 2 4    
 Ă) limx→0 tq 4xsin 7x                                e) limx→0  (1 + 9x)6ý             

                       
 

�4D<4AF 17. 
 

1. �OK<E?<FP CD989? K<E?B6B= CBE?98B64F9?PABEF<:  ÿ) limÿ→∞ 20Ā3 2 13Ā2 + 5Ā6 + 5n 2 1                  Ā) limÿ→∞ 31Ā5 2 49Ā3 + 12n + 2                   ā) limÿ→∞ 25Ā7 + 7n10Ā7 2 1  

 

2.  �OK<E?<FP CD989? HGA>J<<:  
 ÿ) limх→1 ý2 2 9ý2 + 3                                Ā)  limx→0 √4 + ý 2 √4 2 ý7ý                 ā) limx→∞ 7x2 + x + 910x2 2 3x + 1    
 Ă) limx→0 tq 5xsin 2x                               e) limx→∞  (1 + 10x)9ý             

 

 

�4D<4AF 18. 
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1. �OK<E?<FP CD989? K<E?B6B= CBE?98B64F9?PABEF<:  ÿ) limÿ→∞ 24Ā4 2 Ā3 + 145Ā9 + 3n 2 15                  Ā) limÿ→∞ 13Ā7 + 62Ā5 2 7n + 22                   ā) limx→∞  (√ý + 7 2 √ý )   
 

     2.  �OK<E?<FP CD989? HGA>J<<:  
 ÿ) limх→1 ý2 2 4ý2 + 1                                    Ā)  limx→0 √2 + ý 2 √2 2 ý5ý              ā) limx→∞ 10x5 + x + 117x3 2 x + 1    
 Ă) limx→0 tq 3xsin 7x                                    e) limx→0  (1 2 7x)4ý             
 

 

�4D<4AF 19. 

 

1. �OK<E?<FP CD989? K<E?B6B= CBE?98B64F9?PABEF<:  ÿ) limÿ→∞ 22Ā8 2 Ā2 + 2Ā5 + 9n 2 11                  Ā) limÿ→∞ Ā3 + 179Ā2 2 8n + 2                   ā) limÿ→∞ 25Ā13 + 14n15Ā13 2 31                        
     2.  �OK<E?<FP CD989? HGA>J<<:  
 ÿ) limх→1(4ý5 + 2ý + 1)                   Ā)  limx→25 x2 + 10x + 25x2 + 3x 2 10              ā) limx→∞ 4x9 + x 2 89x10 2 x + 1    
 Ă) limx→0 5 sin 2x3 sin 5x                                  e) limx→∞  (1 + 320x)7x             

 

 

 

 

 

�4D<4AF 20. 
 

1. �OK<E?<FP CD989? K<E?B6B= CBE?98B64F9?PABEF<:  ÿ) limÿ→∞ 9Ā6 2 8Ā2 + 77Ā11 + 5n 2 1                  Ā) limÿ→∞ 6Ā4 + 54Ā2 + 3n + 2                   ā) limÿ→∞ 4Ā4 + 3n8Ā4 +  1    
 2.  �OK<E?<FP CD989? HGA>J<<:  ÿ) limх→1(4ý3 2 2ý + 1)                  Ā)  limx→4 x2 2 16x2 + x 2 20                       ā) limx→∞ 7x9 2 2x + 59x7 + 5x 2 2    
 Ă) limx→0 sin 9x8 sin 13x                             e) limx→∞  (1 + 815x)3x             

 

�4D<4AF 21. 

 

2. �OK<E?<FP CD989? K<E?B6B= CBE?98B64F9?PABEF<:  
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ÿ) limÿ→∞ 3Ā5 2 2Ā4 + 45Ā8 + 7n 2 1                  Ā) limÿ→∞ 7Ā3 + 39Ā2 2 4n + 2                   ā) limÿ→∞ 8Ā9 + n5Ā9 2 13                       
     2.  �OK<E?<FP CD989? HGA>J<<:  
 ÿ) limх→0(7ý5 + 9ý 2 4)                  Ā)  limx→3 x2 + 2xx2 2 3x                               ā)  limx→∞  (√ý + 5  2 √ý )   
 Ă) limx→0 1 2 āāý2ýý2                         e) limx→∞  (ý 2 1ý + 3)4x             
 

�4D<4AF 22. 

 

2. �OK<E?<FP CD989? K<E?B6B= CBE?98B64F9?PABEF<:  ÿ) limÿ→∞ 7Ā4 2 9Ā2 + 28Ā6 + n 2 3                  Ā) limÿ→∞ 11Ā7 + 1310Ā5 2 3n + 2                   ā) limÿ→∞ 15Ā3 + 4n12Ā3 2 1  

     

 2.  �OK<E?<FP CD989? HGA>J<<:  
 ÿ) limх→0(3ý2 2 ý + 4)                      Ā)  limx→1 x2 + 6x + 5x2 2 1                            ā) limx→∞ 7x5 2 3x + 18x6 + 9x 2 1    
 Ă) limx→0 1 2 āāýýý2                              e) limx→∞  (ý + 1ý 2 8)3x+1             
                       

�4D<4AF 23. 

 

2. �OK<E?<FP CD989? K<E?B6B= CBE?98B64F9?PABEF<:  ÿ) limÿ→∞ Ā6 2 2Ā2 + 38Ā10 + 11n 2 1                  Ā) limÿ→∞ 4Ā8 + 59Ā7 2 12n + 2                   ā) limÿ→∞ 6Ā2 + 7n10Ā2 2 33    
 2.  �OK<E?<FP CD989? HGA>J<<:  
 ÿ) lim  х→2 ý2 2 5ý2 + 2                               Ā)    limý→0 √5 + ý 2 √5 2 ý9ý               ā) limx→∞ 5x7 2 x + 36x8 + x 2 4    
 Ă) limx→0 tq 4xsin 7x                                e) limx→0  (1 + 9x)6ý             

 

         
 

�4D<4AF 24. 

 

2. �OK<E?<FP CD989? K<E?B6B= CBE?98B64F9?PABEF<:  ÿ) limÿ→∞ 9Ā6 2 8Ā2 + 77Ā11 + 5n 2 1                  Ā) limÿ→∞ 6Ā4 + 54Ā2 + 3n + 2                   ā) limÿ→∞ 4Ā4 + 3n8Ā4 +  1  
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     2.  �OK<E?<FP CD989? HGA>J<<: ÿ) limх→0(4ý3 + ý 28)                    Ā)  limx→2 x2+3x+2x22x22                        ā) limx→∞  (√ý + 2 2 √ý )   
 Ă) limx→0 8 sin 3x5 sin 13x                                   e) limx→∞  (ý + 3ý 2 4)7x             

 

 
�4D<4AF 25. 

 

2. �OK<E?<FP CD989? K<E?B6B= CBE?98B64F9?PABEF<:  ÿ) limÿ→∞ 11Ā2 + 2Ā2 2 37Ā5 + 5n 2 1                  Ā) limÿ→∞ 13Ā11 2 44Ā9 2 9n + 2                   ā) limÿ→∞ Ā10 + 3n8Ā10 2 11 

 
2.  �OK<E?<FP CD989? HGA>J<<:  
 ÿ) limх→1 ý2 2 1ý2 + 3                                   Ā)  limx→0 √9 + ý 2 √9 2 ý5ý              ā) limx→∞ 4x3 2 2x + 12 + x 2 9     
 Ă) limx→0  tq 8xsin 7x                                   e) limx→0  (1 + 3x)15ý              

 

 

&9@4 3.3 «!9CD9DO6ABEFP HGA>J<<».        

'EFAO= HDBAF4?PAO= >BAFDB?P 

1.�4>4S HGA>J<S A4;O649FES A9CD9DO6AB= 6 FBK>9     ý0? %HBD@G?<DG=F9 3 GE?B6<S 
A9CD9DO6ABEF<. "5NSEA<FP, 6 K9@ EGFP <EE?98B64A<S HGA>J<< A4 A9CD9DO6ABEFP?  
2.+FB CBA<@4RF CB8 ?96BEFBDBAA<@ (CD46BEFBDBAA<@) CD989?B@ HGA>J<< 6 FBK>9 ý0? 

3.�4>GR FBK>G  ý0 A4;O64RF FBK>B= D4;DO64 1 DB84? �4>GR FBK>G ý0  A4;O64RF FBK>B= 
GEFD4A<@B7B D4;DO64? 
4.�4>GR FBK>G ý0 н47ы64юB  FBK>B= D4;DO64 2 DB84?  
5.+FB F4>B9 4E<@CFBF4 7D4H<>4 HGA>J<<? >4><9 EGM9EF6GRF 6<8O 4E<@CFBF? �4> A4=F< 
69DF<>4?PAO9 4E<@CFBFO? A4>?BAAO9 4E<@CFBFO? 

 

 

"J9ABKAB9 ;484A<9 
  

1. �EE?98B64FP HGA>J<R A4 A9CD9DO6ABEFP   6 FBK>4I 0;a;  b. "CD989?<FP I4D4>F9D D4;DO6B6 
HGA>J<<, 9E?< BA<       EGM9EF6GRF. #BEFDB<FP 7D4H<> HGA>J<<. 
 

   f(x) = { x + a, еAл8 x < 0,(x + a)2, еAл8 0 < x f b,2x + a, еAл8 x > b.  

�4D<4AF a b 

0 -1 2 
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2. �EE?98B64FP HGA>J<R A4 A9CD9DO6ABEFP. "CD989?<FP I4D4>F9D D4;DO6B6 HGA>J<<, 9E?< 
BA< EGM9EF6GRF. !4=F< 4E<@CFBFO 7D4H<>4 HGA>J<<. 
1)  f(x) = ax2+bx+cx2x1 , 789 x1- 5B?PL<=  >BD9AP >648D4FAB7B FD9IK?9A4 
 ax2 + bx + c; 

 2) f(x) = x2x1ax2+bx+c, 789 x1- 5B?PL<= >BD9AP >648D4FAB7B FD9IK?9A4 
 

�4D<4AF a b c 

0 3 -1 -2 

 

  

"J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 
1.�EE?98B64FP HGA>J<R A4 A9CD9DO6ABEFP   6 FBK>4I 0;ÿ;  Ā. "CD989?<FP I4D4>F9D D4;DO6B6 
HGA>J<<, 9E?< BA< EGM9EF6GRF. #BEFDB<FP 7D4H<> HGA>J<<. 

 

�4D<4AFO №№ 1-12:  Ą(ý) = { ý + ÿ, еAл8 ý < 0,(ý + ÿ)2, еAл8 0 < ý f Ā,2ý + ÿ, еAл8 ý > Ā.  

 

�4D<4AFO №№ 13-25: Ą(ý) = { 2ý + ÿ, еAл8 ý < 0,(ý + ÿ)2, еAл8 0 < ý f Ā,ý + ÿ, еAл8 ý > Ā.  

 

�4D<4AF ÿ Ā �4D<4AF ÿ Ā 

1 -2 1 13 -3 1 

2 -2 2 14 -3 2 

3 -2 3 15 -3 3 

4 -1 1 16 -3 4 

5 -1 2 17 -2 1 

6 -1 3 18 -2 2 

7 0 1 19 -2 3 

8 0 2 20 -2 4 

9 0 3 21 -1 1 

10 1 1 22 -1 2 

11 1 2 23 -1 3 

12 2 1 24 1 1 

   25 1 2 

 

2.�EE?98B64FP HGA>J<R A4 A9CD9DO6ABEFP. "CD989?<FP I4D4>F9D D4;DO6B6 HGA>J<<, 9E?< 
BA< EGM9EF6GRF. !4=F< 4E<@CFBFO 7D4H<>4 HGA>J<<. 
�4D<4AFO №№ 1-12: 

1)  Ą(ý) = ÿý2+Āý+āý2ý1 ,  789 ý1-@9APL<= >BD9AP >648D4FAB7B FD9IK?9A4 
 ÿý2 + Āý + ā; 

2)  Ą(ý) = ý2ý1ÿý2+Āý+ā,  789 ý1-@9APL<= >BD9AP >648D4FAB7B FD9IK?9A4 ÿý2 + Āý + ā. 

 

 �4D<4AFO №№ 13-25:  

1)  Ą(ý) = ÿý2+Āý+āý2ý1 , 789 ý1- 5B?PL<=  >BD9AP >648D4FAB7B FD9IK?9A4 
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 ÿý2 + Āý + ā; 

 2) Ą(ý) = ý2ý1ÿý2+Āý+ā, 789 ý1- 5B?PL<=  >BD9AP >648D4FAB7B FD9IK?9A4 
 ÿý2 + Āý + ā. 

 

 

�4D<4AF ÿ Ā ā �4D<4AF ÿ Ā ā 

1 3 -1 -2 13 2 -1 -1 

2 5 1 -2 14 3 -5 -2 

3 4 1 -3 15 4 -11 -3 

4 2 3 -2 16 5 -19 -4 

5 3 4 -4 17 2 -5 3 

6 4 5 -6 18 3 -11 6 

7 2 5 -3 19 3 -11 -4 

8 3 7 -6 20 2 -7 -4 

9 2 7 5 21 5 -17 -12 

10 4 7 -2 22 2 9 -18 

11 5 14 -3 23 3 8 -3 

12 4 9 -9 24 3 8 4 

    25 4 5 1 

 

&9@4 3.4-3.5 «#DB<;6B8A4S < 8<HH9D9AJ<4?. &9IA<>4 8<HH9D9AJ<DB64A<S».     

'EFAO= HDBAF4?PAO= >BAFDB?P 

  

1.+FB A4;O64RF CDB<;6B8AB= HGA>J<<  y = f(x) 6 FBK>9 x0? 

2.+FB A4;O64RF CDB<;6B8AB= 6FBDB7B CBDS8>4 < >4>B6 99 H<;<K9E><= E@OE??. 
3.+FB A4;O64RF  CDB<;6B8AB= n-7B CBDS8>4? CD46<?B 6OK<E?9A<S  
4.�4> A4=F< CDB<;6B8AGR EG@@O HGA>J<=?  86GI HGA>J<=? K4EFAB7B 86GI HGA>J<=?  
5.�4> A4=F< CDB<;6B8AGR E?B:AB= HGA>J<<? 
 

"J9ABKAB9   ;484A<9 
 1.#B?P;GSEP HBD@G?4@< < CD46<?4@< 8<HH9D9AJ<DB64A<S, A4=8<F9 CDB<;6B8AO9:  1°  Ą(ý) =  ÿýÿ + Āýþ + ā  2°Ą(ý) =  ÿý2 + Āýý 2 ā    3° Ą(ý) = ÿý ∙ √ýþĀ

   4°Ą(ý) = (sin Āýÿ 2 āý)þ 

  2. �?S HGA>J<<  C =  ÿýÿ + Āýþ + ā  A4=8<F9 þ(1), þ(2), þ(3), þ(4).        
�4D<4AF ÿ Ā ā m n 

1 5 1 -2 4 5 

2 4 1 -3 6 7 

3 2 3 -2 9 13 
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"J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 
 1.#B?P;GSEP HBD@G?4@< < CD46<?4@< 8<HH9D9AJ<DB64A<S, A4=8<F9 CDB<;6B8AO9:      1° Ą(ý) =  ÿýÿ + Āýþ + ā  2°Ą(ý) =  ÿý2 + Āýý 2 ā   3° Ą(ý) = ÿý ∙ √ýþĀ

   4°Ą(ý) = (sin Āýÿ 2 āý)þ 

 2. �?S HGA>J<<  C =  ÿýÿ + Āýþ + ā  A4=8<F9 þ(1), þ(2), þ(3), þ(4).         
�4D<4AF ÿ Ā ā m n �4D<4AF ÿ Ā ā m n 

1 3 -1 -2 3 4 13 2 -1 -1 5 8 

2 5 1 -2 4 5 14 3 -5 -2 4 6 

3 4 1 -3 6 7 15 4 -11 -3 7 5 

4 2 3 -2 9 13 16 5 -19 -4 6 3 

5 3 4 -4 4 14 17 2 -5 3 7 4 

6 4 5 -6 3 15 18 3 -11 6 8 5 

7 2 5 -3 4 16 19 3 -11 -4 9 6 

8 3 7 -6 6 17 20 2 -7 -4 3 7 

9 2 7 5 8 18 21 5 -17 -12 5 7 

10 4 7 -2 7 3 22 2 9 -18 6 8 

11 5 14 -3 3 6 23 3 8 -3 3 9 

12 4 9 -9 4 7 24 3 8 4 8 3 

      25 4 5 1 9 4 

 

 

&9@4 3.6 – 3.7«#D<@9A9A<9 CDB<;6B8AB=»  

'EFAO= HDBAF4?PAO= >BAFDB?P 

#B?P;GSEP >BAEC9>FB@ ?9>J<< < D9>B@9A8G9@B= ?<F9D4FGDB= BF69F<FP A4 6BCDBEO: 

    1.�4> A4=F< 4E<@CFBFO 7D4H<>4 HGA>J<<? 
    2.�4> E CB@BMPR C9D6B= CDB<;6B8AB= <EE?98B64FP HGA>J<R A4 @BABFBAABEFP <    
Q>EFD9@G@O?  
    3.�4> E CB@BMPR 6FBDB= CDB<;6B8AB= <EE?98B64FP HGA>J<R A4 @BABFBAABEFP < 
Q>EFD9@G@O?   
    4.�4> E CB@BMPR 6FBDB= CDB<;6B8AB= <EE?98B64FP HGA>J<R A4 6OCG>?BEFP – 6B7AGFBEFP 
< FBK>< C9D97<54? 
     5.�4>B= EI9@B= D9>B@9A8G9FES CB?P;B64FPES CD< CBEFDB9A<< 7D4H<>4 HGA>J<<? 

 

"J9ABKAB9 ;484A<9 
       �EE?98B64FP HGA>J<R A4 Q>EFD9@G@, A4=F< FBK>< C9D97<54, 4E<@CFBFO < CBEFDB<FP         
7D4H<> HGA>J<< y = f(x), 9E?<: 

         1.  þ = ý3 2 3ý2 + 4                      2. Ą(ý) = ý2ý+3     

      "J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 
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  �EE?98B64FP HGA>J<R A4 Q>EFD9@G@, A4=F< FBK>< C9D97<54, 4E<@CFBFO < CBEFDB<FP   
7D4H<> HGA>J<< y = f(x), 9E?<: 
  

�4D<4AF 1. 

   1.  þ = ý3 2 3ý2 2 3ý                          

   2. Ą(ý) =   ý221ý25  

�4D<4AF 2. 

      1.  þ = ý3 + 6ý2 + 9ý                        

      2.  Ą(ý) =   2+ý2ý21  

  

�4D<4AF 3. 

    1.  þ = ý3 + 9ý2 + 3ý                       

    2.  Ą(ý) =   1+ý2ý+2      

  

 �4D<4AF 4 

   1.  þ = ý3 + 3ý2 2 3                           

   2.  Ą(ý) =   42ý2ý21      

 

�4D<4AF 5. 

 1. þ = ý3 2 3ý + 2  

 2. Ą(ý) =   ý224ý+1  

�4D<4AF 6. 

 1.  þ = ý4 2 2ý2 2 3                   

 2.  Ą(ý) =   х221х+3  

�4D<4AF 7 

 1.  þ = 2ý4 + 2ý2 + 3                   

 2.  Ą(ý) =   х224х23  

�4D<4AF 8. 

   1. þ = 3ý 2 ý3         

   2. Ą(ý) =   х2х22  
�4D<4AF 9 

 1.  þ = 2ý4 + ý2 + 1                   

 2.  Ą(ý) =   х229х22  

�4D<4AF 10. 

   1. þ = 3ý + ý3        

    2. Ą(ý) =   х2х+2 

�4D<4AF 11. 

   1.  þ = ý3 + 3ý2 2 3ý                          

   2. Ą(ý) =   ý221ý+5  

�4D<4AF 12. 

      1.  þ = ý3 2 6ý2 + 9ý                        

      2.  Ą(ý) =   42ý2ý21  

  

�4D<4AF 13. 

    1.  þ = ý3 + 9ý2 2 3ý                       

    2.  Ą(ý) =   1+ý2ý22      

  

 �4D<4AF 14 

   1.  þ = ý3 2 3ý2 2 3                           

   2.  Ą(ý) =   42ý2ý+1      

 

�4D<4AF 15. �4D<4AF 16. 
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 1. þ = ý3 2 3ý 2 2  

 2. Ą(ý) =   ý224ý21  

 1.  þ = ý4 + 2ý2 2 3                   

 2.  Ą(ý) =   х221х23  

�4D<4AF 17 

 1.  þ = ý4 + 2ý2 + 3                   

 2.  Ą(ý) =   х224х+3  

�4D<4AF 18. 

   1. þ = 3ý + ý3         

   2. Ą(ý) =   х2х22  
�4D<4AF 19 

 1.  þ = 2ý4 2 ý2 + 1                   

 2.  Ą(ý) =   х229х+2  

�4D<4AF 20. 

   1. þ = 3ý 2 ý3        

    2. Ą(ý) =   х2х+2 

�4D<4AF 21. 

 1. þ = ý3 2 3ý + 2  

 2. Ą(ý) =   ý224ý+1  

�4D<4AF 22. 

 1.  þ = ý4 2 2ý2 2 3                   

 2.  Ą(ý) =   х221х+3  

�4D<4AF 23 

 1.  þ = 2ý4 + 2ý2 + 3                   

 2.  Ą(ý) =   х224х23  

�4D<4AF 24. 

   1. þ = 3ý 2 ý3         

   2. Ą(ý) =   х2х22  
�4D<4AF 25 

 1.  þ = 2ý4 + ý2 + 1                   

 2.  Ą(ý) =   х229х22  

  

 

'EFAO= HDBAF4?PAO= >BAFDB?P 

1.�4> E CB@BMPR C9D6B= CDB<;6B8AB= <EE?98B64FP HGA>J<R A4 @BABFBAABEFP < 

Q>EFD9@G@O? 
2.� K9@ D4;?<K<9 @9:8G A4IB:89A<9@ @4>E<@G@4 < @<A<@G@4 HGA>J<< < A4IB:89A<9@ 99 
A4<5B?PL97B < A4<@9APL97B ;A4K9A<=? 
3.�4> A4=F< A4<5B?PL99 < A4<@9APL99 ;A4K9A<S HGA>J<< A4 84AAB@ BFD9;>9?  
 

"J9ABKAB9 ;484A<9 
1.�46<E<@BEFP CGF< BF 6D9@9A< CD< CDS@B?<A9=AB@ 86<:9A<< ;484A4 GD46A9A<9@        S(t) = at3 + bt2 + ct + d 

!4=F< @4>E<@4?PAGR E>BDBEFP 86<:9A<S F9?4 < @B@9AF 6D9@9A<, >B784 BA4 5G89F     
8BEF<7AGF4. 
 

�4D<4AF ÿ Ā ā Ă 

0 -1 9 0 2 
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      2. !4=F< A4<5B?PL99 < A4<@9APL99 A4 BFD9;>9  [m; n] ;A4K9A<S HGA>J<< f(x) = ax3 +           bx2 + cx + d, 9E?< 

�4D<4AF ÿ Ā ā Ă ÿ Ā 

0 1 -9 15 -16 0 6 

 
 

"J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 
  

   1.�46<E<@BEFP CGF< BF 6D9@9A< CD< CDS@B?<A9=AB@ 86<:9A<< ;484A4 GD46A9A<9@                S(t) = at3 + bt2 + ct + d 

    !4=F< @4>E<@4?PAGR E>BDBEFP 86<:9A<S F9?4 < @B@9AF 6D9@9A<, >B784 BA4 5G89F        
8BEF<7AGF4. 

 

�4D<4AF ÿ Ā ā Ă �4D<4AF ÿ Ā ā Ă 

1 -
13 -4 -5 -1 14 2 13 

4 15 6 

2 -1 3 15 -8 15 2 13 
5 -12 3 

3 -1 6 5 -4 16 -1 9 -7 10 

4 -1 12 -20 7 17 -1 18 -80 12 

5 -1 15 -63 1 18 -1 12 -30 17 

6 2 13 
3 8 -5 19 -1 15 -25 8 

7 2 13 
2 3 10 20 2 13 

4 -12 0 

8 2 13 
-4 -5 -1 21 2 13 

5 -10 2 

9 2 13 
8 -16 -5 22 2 13 

1 8 -7 

10 2 13 
3 0 15 23 2 13 

3 -8 -7 

11 2 16 
2 3 5 24 2 13 

4 0 28 

12 2 16 
12 

12 
1 25 2 13 

5 0 5 

13 2 13 
1 8 -7      

 
3. !4=F< A4<5B?PL99 < A4<@9APL99 A4 BFD9;>9  [ÿ; Ā] ;A4K9A<S HGA>J<<  Ą(ý) =ÿý3 + Āý2 + āý + Ă, 9E?< 

 

�4D<4AF ÿ Ā ā Ă ÿ Ā 

1 1 -3 -45 4 -4 6 

2 1 3 -45 8 -6 5 

3 1 -48 0 6 -1 5 

4 -1 9 48 5 -3 10 
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&9@4 4.1 – 4.2 «!9BCD989?9AAO= <AF97D4? < @9FB8O 97B 6OK<E?9A<S» 

'EFAO= HDBAF4?PAO= >BAFDB?P 

   1.+FB A4;O64RF A9BCD989?9AAO@ <AF97D4?B@? +9@ BF?<K49FES A9BCD989?9AAO= <AF97D4?    
BF C9D6BB5D4;AB= HGA>J<<? 
   2.� K9@ EBEFB<F @9FB8 A9CBED98EF69AAB7B <AF97D<DB64A<S HGA>J<=? �4> CDB69D<FP, 
CD46<?PAB ?< A4=89A <AF97D4?? 
   3.� K9@ EBEFB<F @9FB8 CB8EF4AB6>< CD< A4IB:89A<< A9BCD989?9AAB7B <AF97D4?4?  
   4.� K9@ EBEFB<F @9FB8 <AF97D<DB64A<S CB K4EFS@ CD< A4IB:89A<< A9BCD989?9AAB7B 
<AF97D4?4? 
 

"J9ABKAB9 ;484A<9 
 

        1∘  ∫(2 ∙ x7 2   3√ý38 + 7ý2 + 4)dx             2∘ ∫ Ăýý�Ā2(2ý + 1)              3∘ ∫(1 + ý4)10 ∙ ý3 Ăý 

        4∘  ∫ ă�Ăý1+3ă�                                                        5∘ ∫ ýāāýýĂý  

5 1 -18 105 -35 4 8 

6 -1 -3 -45 6 -6 4 

7 1 -12 45 -1 2 4 

8 1 -9 24 1 1 5 

9 1 -6 9 -10 0 2 

10 1 -3 -24 7 -3 5 

11 1 -12 36 -5 1 7 

12 1 -15 63 1 2 4 

13 -1 15 -63 1 5 8 

14 1 -3 -9 1 -2 4 

15 1 3 -9 -2 -4 2 

16 1 -3 -24 0 -3 5 

17 1 3 -24 0 -5 3 

18 1 -6 -15 3 -2 6 

19 1 6 -15 -1 -6 2 

20 1 12 45 -2 -6 -2 

21 1 -3 -45 4 -4 6 

22 1 3 -45 0 -6 4 

23 1 9 15 0 -6 0 

24 1 9 24 1 -5 -1 

25 1 6 9 -1 -4 -2 



44 

 

 

   "J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 
�4D<4AF 1. 

  1∘  ∫(5 ∙ x6 2   4√x25 + 6ý4 + 3)dx             2∘ ∫ Ăýāāý2(0,3ý + 2)              3∘ ∫(1 + ý8)5 ∙ ý7 Ăý 

   4∘  ∫ ý2Ăý52ý3 Ăý                                        5∘ ∫ ýý�ĀýĂý   

�4D<4AF 2. 
 1∘  ∫(4 ∙ x5 +   2√x47 + 3ý6 + 1)dx             2∘ ∫ Ăýý�Ā2(0,7ý 2 1)              3∘ ∫  ýĂý√1 2 ý2 

   4∘  ∫ ýÿ4ý2ý Ăý                                         5∘ ∫(2ý 2 3)þĀýĂý   

 

�4D<4AF 3. 
 1∘  ∫ 10 ∙ x3 2   1√x911 + 5ý3 2 1)dx             2∘ ∫(3ý 2 4)5Ăý              3∘ ∫(1 + ý8)3 ∙ ý7 Ăý 

   4∘  ∫ ý3ý�Ā3ý4Ăý                                 5∘ ∫ þĀýĂý   

 

�4D<4AF 4. 
 1∘  ∫(2 ∙ x10 +   3√x75 + 4ý2 2 7)dx             2∘ ∫  (4ý 2 5)3Ăý              3∘ ∫ ý�Ā2ýāāýý Ăý 

   4∘  ∫ ý5Ăý4+7ý6                                              5∘ ∫ ýþĀýĂý   

 

�4D<4AF 5. 
 1∘  ∫(4 ∙ x3 2   2√x116 + 9ý7 2 6)dx             2∘ ∫ ă925ýdx               3∘ ∫ ý�Āýāāýý Ăý 

   4∘  ∫ ýĂýý2+3                                               5∘ ∫(ý 2 1)ăýĂý   

 

�4D<4AF 6. 
 1∘  ∫(5 ∙ x8 +   8√x56 2 4ý3 + 3)dx             2∘ ∫ sin(5 2 2ý) Ăý               3∘ ∫  3√ý3 2 1 ý2Ăý 

   4∘  ∫ āĀ�3ýĂý12��ÿ3ý                                         5∘ ∫(ý + 1)ý�ĀýĂý   

�4D<4AF 7. 
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1∘  ∫(9 ∙ x4 2  8√x16 2 10ý5 + 2)dx             2∘ ∫ cos(3 2 4ý) Ăý               3∘ ∫ ý2Ăý√ý3 2 1 Ăý 

   4∘  ∫ þăýĂý                                         5∘ ∫(ý + 2)āāýýĂý   

�4D<4AF 8. 
 

 1∘  ∫(7 ∙ x2 +  5√x76 + 1ý4 2 3)dx             2∘ ∫ cos(11 + 3ý) Ăý               3∘ ∫ ý√1 2 ý2 Ăý 

   4∘  ∫ ��ÿ4ýĂý5+āĀ�4ý                                        5∘ ∫(ý + 1)ăýĂý   

 

 

�4D<4AF 9. 1∘  ∫(2 ∙ x4 2   1√x56 + 4ý9 2 9)dx             2∘ ∫ ă3ý21Ăý              3∘ ∫ ý2cos (4 2 ý3) Ăý 

   4∘  ∫ 2ý27ý227ý+2 Ăý                                 5∘ ∫(ý + 3)ý�ĀýĂý   

�4D<4AF 10. 
 

 1. ∫(3 ∙ x4 2   5√x76 + 8ý3 + 1)dx             2∘ ∫ Ăýāāý2(2ý + 1)              3∘ ∫(1 + ý5)7 ∙ ý4 Ăý 

   4∘  ∫ ýÿ5ý2ý Ăý                                         5∘ ∫ ýăýĂý   

 

 

 

�4D<4AF 11. 
 1∘  ∫(2 ∙ x10 +   3√x75 + 4ý2 2 7)dx             2∘ ∫  (4ý 2 5)3Ăý              3∘ ∫ ý�Ā2ýāāýý Ăý 

   4∘  ∫ ý5Ăý4+7ý6                                              5∘ ∫ ýþĀýĂý   

 

�4D<4AF 12. 
 1∘  ∫(4 ∙ x3 2   2√x116 + 9ý7 2 6)dx             2∘ ∫ ă925ýdx               3∘ ∫ ý�Āýāāýý Ăý 

   4∘  ∫ ýĂýý2+3                                               5∘ ∫(ý 2 1)ăýĂý   

 

�4D<4AF 13. 
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1∘  ∫(5 ∙ x8 +   8√x56 2 4ý3 + 3)dx             2∘ ∫ sin(5 2 2ý) Ăý               3∘ ∫  3√ý3 2 1 ý2Ăý 

   4∘  ∫ āĀ�3ýĂý12��ÿ3ý                                         5∘ ∫(ý + 1)ý�ĀýĂý   

�4D<4AF 14. 
 1∘  ∫(9 ∙ x4 2  8√x16 2 10ý5 + 2)dx             2∘ ∫ cos(3 2 4ý) Ăý               3∘ ∫ ý2Ăý√ý3 2 1 Ăý 

   4∘  ∫ þăýĂý                                         5∘ ∫(ý + 2)āāýýĂý   

�4D<4AF 15. 
 

 1∘  ∫(7 ∙ x2 +  5√x76 + 1ý4 2 3)dx             2∘ ∫ cos(11 + 3ý) Ăý               3∘ ∫ ý√1 2 ý2 Ăý 

   4∘  ∫ ��ÿ4ýĂý5+āĀ�4ý                                        5∘ ∫(ý + 1)ăýĂý   

 

 

�4D<4AF 16. 1∘  ∫(2 ∙ x4 2   1√x56 + 4ý9 2 9)dx             2∘ ∫ ă3ý21Ăý              3∘ ∫ ý2cos (4 2 ý3) Ăý 

   4∘  ∫ 2ý27ý227ý+2 Ăý                                 5∘ ∫(ý + 3)ý�ĀýĂý   

�4D<4AF 17. 
 

 1. ∫(3 ∙ x4 2   5√x76 + 8ý3 + 1)dx             2∘ ∫ Ăýāāý2(2ý + 1)              3∘ ∫(1 + ý5)7 ∙ ý4 Ăý 

   4∘  ∫ ýÿ5ý2ý Ăý                                         5∘ ∫ ýăýĂý   

                  

 

�4D<4AF 18. 

  1∘  ∫(5 ∙ x6 2   4√x25 + 6ý4 + 3)dx             2∘ ∫ Ăýāāý2(0,3ý + 2)              3∘ ∫(1 + ý8)5 ∙ ý7 Ăý 

   4∘  ∫ ý2Ăý52ý3 Ăý                                        5∘ ∫ ýý�ĀýĂý   

�4D<4AF 19. 
 1∘  ∫(8 ∙ x5 +   2√x47 + 9ý6 + 1)dx             2∘ ∫ Ăýý�Ā2(0,7ý 2 1)              3∘ ∫  ýĂý√1 2 ý2 
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  4∘  ∫ ýÿ4ý2ý Ăý                                         5∘ ∫(2ý 2 3)þĀýĂý   

 

�4D<4AF 20. 
 1∘  ∫(6 ∙ x3 2   1√x911 + 2ý3 2 1)dx             2∘ ∫(7ý 2 4)5Ăý              3∘ ∫(1 + ý8)3 ∙ ý7 Ăý 

   4∘  ∫ ý3ý�Ā3ý4Ăý                                 5∘ ∫ þĀýĂý   

�4D<4AF 21. 
 

 1∘  ∫(7 ∙ x2 +  5√x76 + 1ý4 2 3)dx             2∘ ∫ cos(11 + 3ý) Ăý               3∘ ∫ ý√1 2 ý2 Ăý 

   4∘  ∫ ��ÿ4ýĂý5+āĀ�4ý                                        5∘ ∫(ý + 1)ăýĂý   

 

 

�4D<4AF 22. 1∘  ∫( 5 ∙ x4 2  3√x56 + 4ý9 2 9)dx             2∘ ∫ ă8ý21Ăý               3∘ ∫ ý2cos (9 2 ý3) Ăý 

   4∘  ∫ 2ý23ý223ý+2 Ăý                                 5∘ ∫(ý + 5)ý�ĀýĂý   

�4D<4AF 23. 
 

 1. ∫(11 ∙ x4 2   5√x76 + 2ý3 + 1)dx             2∘ ∫ Ăýāāý2(5ý + 1)              3∘ ∫(3 + ý5)7 ∙ ý4 Ăý 

   4∘  ∫ ýÿ5ý4ý Ăý                                         5∘ ∫ ýăýĂý   

 

 

 

�4D<4AF 24. 
 1∘  ∫(4 ∙ x10 +   1√x75 + 4ý2 2 5)dx             2∘ ∫  (7ý 2 5)3Ăý              3∘ ∫ ý�Ā2ýāāýý Ăý 

   4∘  ∫ ý5Ăý4+3ý6                                              5∘ ∫ ýþĀýĂý   

 

�4D<4AF 25. 
 1∘  ∫(8 ∙ x3 2   2√x116 + 5ý7 2 6)dx             2∘ ∫ ă923ýdx               3∘ ∫ ý�Āýāāýý Ăý 
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  4∘  ∫ ýĂýý2+1                                               5∘ ∫(ý 2 7)ăýĂý   

 

  &9@4 4.2- 4.3 «"CD989?9AAO= <AF97D4? < @9FB8O 97B 6OK<E?9A<S» 

'EFAO= HDBAF4?PAO= >BAFDB?P 

1. +FB F4>B9 BCD989?9AAO= <AF97D4? BF HGA>J<< y = f(x)  CB BFD9;>G [a; b]? 

2. �4>B6O BEAB6AO9 E6B=EF64 BCD989?9AAB7B <AF97D4?4? 
3. �4>B6O BEAB6AO9 @9FB8O 6OK<E?9A<S BCD989?9AAB7B <AF97D4?4? 
4. �4> BEGM9EF6?S9FES ;4@9A4 C9D9@9AAB= 6 BCD989?9AAB@ <AF97D4?9? 
5. �4> BEGM9EF6?S9FES <AF97D<DB64A<9 CB K4EFS@ 6 BCD989?9AAB@ <AF97D4?9? 

 

 

 

 

 

 

 "J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 
  

�OK<E?<F9 <AF97D4?O: 1∘ ∫ (ÿ ∙ ýÿĀ
ÿ 2  Ā√ýÿ+1ÿ+1 + ÿ ∙ Ā ∙ cos ý)Ăý       2∘ ∫ ÿ + Āÿ ∙ ý + ĀĀ

ÿ Ăý 

          3∘  ∫ (ÿ ∙ ýþ21 2 Ā) ∙ (ýþ 2 Ā ∙ ý + 5)þ∙ÿĂýĀÿ        4∘ ∫ (ln ý)Āþ∙ýĀÿ  Ăý 

          5∘ ∫ ýÿĀÿ ∙ sin(ýÿ+1 + ÿ)Ăý                                                                                      
�4D<4AF m n ÿ Ā 

1 4 5 2 3 

2 6 7 3 4 

3 8 9 -1 0 

4 6 4 -2 1 

5 4 3 -3 2 
 

 

  &9@4 4.4 – 4.5  «#D<?B:9A<S BCD989?9AAB7B  <AF97D4?4» 

'EFAO= HDBAF4?PAO= >BAFDB?P 

1.+FB F4>B9 BCD989?9AAO= <AF97D4? BF HGA>J<< y = f(x)  CB BFD9;>G [a; b]? 

2.� K9@ EBEFB<F 79B@9FD<K9E><= E@OE? BCD989?9AAB7B <AF97D4?4? 
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3.� K9@ EBEFB<F H<;<K9E><= E@OE? BCD989?9AAB7B <AF97D4?4? 
4.�4>B64 EI9@4 D9L9A<S ;484K< A4 6OK<E?9A<9 C?BM48< H<7GDO E CB@BMPR BCD989?9AAB7B 
<AF97D4?4?  
5.�4>B64 EI9@4 D9L9A<S H<;<K9E><I ;484K E CB@BMPR BCD989?9AAB7B <AF97D4?4?  

 

"J9ABKAB9 ;484A<9 
1. �OK<E?<FP C?BM48P H<7GDO, B7D4A<K9AAB= ?<A<S@<: 
         

�4D<4AF 1. 
1. þ = 9 2 ý2                 þ = 0  

2. þ = ý2 + 2ý + 3     þ = 3 2 ý                           

       �4D<4AF 2. 
 1. þ = ý2 2 4   ý = 2   ý = 3     þ = 0  

2. þ = ý2 2 3ý + 2     þ = ý 2 1 

  

2.%>BDBEFP FBK><, 86<:GM9=ES CDS@B?<A9=AB, ;484A4 GD46A9A<9@   �(þ) = ÿþ2 + bt + c     

�OK<E?<F9 CGFP, CDB=89AAO= FBK>B= ;4 C9D6O9  d A9>GA8 BF A4K4?4 86<:9A<S. 
 

�4D<4AF a b c d 

1 15 - 42 -12 5 

2 18 -4 -8 2 

3.%<?4 6 a H D4EFS7<649F CDG:<AG A4  n E@. �4>GR D45BFG AG:AB EB69DL<FP, KFB5O    
D4EFSAGFP 99 A4  p  E@? 

 

�4D<4AF ÿ Ā Ă 

1 200 2 8 

2 100 2 4 

 

"J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 
 1.�OK<E?<FP C?BM48P H<7GDO, B7D4A<K9AAB= ?<A<S@< 

1. 4) G= 1- I2  G=0        5) G= 
I2 - 6I +9, G= 3I -9  

2. 4) G= 4- I2        G=0          

5) G= I2-2I+1, G=2I-2 

3. 4) G= 9- I2, G=0                             

5) G =I2-2I+3, G=I+3 
4. 4) G= I2 +1, I=-1, I=2, G=0             

5) G=I2-8I+16, G=6-I 
5. 4) G= I2 +2, I=-2, I=1, G=0      
5) G= -I2+2I+3, G=3-I 

6. 4) G= I2 -1, I=1, I=2, G=0         

5) G=-I2+4I-1, G=3-I 
7. 4) G= I2 -4, I=2, I=3, G=0        

 5) G=I2-3I+2, G=I-1 

8. 4) G= I2 +3, I=0, I=1, G=0         

5) G=I2-3I+2, G=I-1 

9. 4) G= I3 +1, I=-1, I=1, G=0        5) 
G=I2+4I+1, G=-I+1 

10. 4) G= I3 +1, I=0, I=1, G=0         

5) G==I2-2I+3, G=I+3 
11. 4) G= I3 -1, I=1, I=2, G=0           5) G=-

I2+6I-7, G=I-3 

12. 4) = -I3 -1, I=-2, I=-1, G=0        

5) G=I2-2I+1, G=I+1 
13. 4) -I3 +1, I=-1, I=1, G=0          
5) G=I2+4I+4, G=-I-2 

14.  4) I3 +2, I=-1, I=1, G=0          

5) G=I2+6I+8, G=2I+5 
15. 4) G= I2 +4, I=-1, I=1, G=0       16. 4) G= I2 +3, I=0, I=1, G=0       
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5) G=I2-6I+7, G=-I+7 5) G=-I2-6I-6, G=I+4 
17. 4) =I2 +1, I=-1, I=1, G=0               
5) G=I2-8I+14, G=-2I+6 

18. 4) G=2I2, I=-1, I=2, G=0         

5) G= I2-4I+7, G=I+3 
19. 4) G=2I2, I=-2, I=1, G=0          
5) G=I2-6I+8, G=-3I+8 

20. 4) G=x2+1, x=-2, x=0, G=0            

5) G=I2-4I+5, G=I-1 

21. 4) G= x2+1, I=0, I=1, G=0                
5) G=I2-8I+15, G=-2I+7 

22. 4) G= I2 +2, I=-1, I=1, G=0              
5) G=-I2-4I-3, G=I+1 

23. 4) G= I2 +3, I=-1, I=0, G=0             
 5) G=-I2-2I+1, G=-I-1 

24. 4) G= I2 +2, I=-1, I=2, G=0             
 5) G=-I2+6I-7, G=2I-4 

25. 4) G= x2+1, x=0, x=2, G=0                
5) G=I2+4I+4, G=I+4 

 

 

 2. %>BDBEFP FBK><, 86<:GM9=ES CDS@B?<A9=AB, ;484A4 GD46A9A<9@    �(þ) = ÿþ2 + Āþ + ā     

�OK<E?<F9 CGFP, CDB=89AAO= FBK>B= ;4 C9D6O9   Ă A9>GA8 BF A4K4?4 86<:9A<S. 
�4D<4AF ÿ Ā ā Ă �4D<4AF ÿ Ā ā Ă 

1 3 14 -10 2 14 21 -10 -7 3 

2 6 -12 12 3 15 3 4 7 2 

3 9 -10 -7 3 16 6 -8 -4 4 

4 12 

 

-8 3 2 17 9 2 -5 2 

5 15 -42 -12 5 18 12 -4 -9 3 

6 18 -4 -8 2 19 15 -14 6 2 

7 21 -14 -30 3 20 18 -20 -13 3 

8 3 10 -12 2 21 21 -18 1 3 

9 6 8 -25 3 22 6 4 -31 4 

10 9 

 

-6 2 2 23 6 2 2 2 

11 12 -8 -4 3 24 9 -6 -10 3 

12 15 -8 10 2 25 12 -20 -11 4 

13 3 -12 20 4      
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  3. %<?4 6 ÿ   H   D4EFS7<649F CDG:<AG A4  Ā E@. �4>GR D45BFG AG:AB EB69DL<FP, KFB5O  
D4EFSAGFP 99 A4  Ă  E@? 
 

�4D<4AF ÿ Ā Ă �4D<4AF ÿ Ā Ă 

1 200 2 8 14 800 1 5 

2 100 2 4 15 600 3 6 

3 100 1 3 16 300 1 4 

4 400 2 6 17 150 2 3 

5 1500 1 80 18 600 4 20 

6 600 3 1 19 200 2 5 

7 300 3 20 20 800 8 10 

8 800 4 3 21 900 3 6 

9 300 1 6 22 1200 4 40 

10 120 3 20 23 100 2 6 

11 300 1 5 24 400 5 10 

12 1200 6 20 25 600 6 5 

13 150 3 6     

 

&9@4 5.1 – 5.2 «�<HH9D9AJ<4?PAO9 GD46A9A<S.   �<A9=AO9 8<HH9D9AJ<4?PAO9  GD46A9A<S 1 
CBDS8>4» 

   

'EFAO= HDBAF4?PAO= >BAFDB?P 

1.�4FP BCD989?9A<9 8<HH9D9AJ<4?PAB7B GD46A9A<S 

2.�4FP BCD989?9A<9 B5M97B (K4EFAB7B)  D9L9A<S 8<HH9D9AJ<4?PAB7B GD46A9A<S. 

3.�4FP BCD989?9A<9 ?<A9=AB7B 8<HH9D9AJ<4?PAB7B GD46A9A<S C9D6B7B CBDS8>4. 

   4.�?7BD<F@ D9L9A<S ?<A9=AB7B 8<HH9D9AJ<4?PAB7B GD46A9A<S C9D6B7B CBDS8>4. 
   5.�484K4 �BM< 8?S ?<A9=AB7B 8<HH9D9AJ<4?PAB7B GD46A9A<S C9D6B7B CBDS8>4 

  
 "J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 

 

�4D<4AF 1,6, 11,16,21 
 1. $9L<FP GD46A9A<9:        y/ 2 y = ex 

 2. !4=F< K4EFAO9 D9L9A<S GD46A9A<=, G8B6?9F6BDSRM<9 G>4;4AAO@ A4K4?PAO@     
GE?B6<S@: ÿ)  y/ 2 2þ + 3ă2ý = 0,  þ0 = 1  ?@8 ý0 = 0    Ā)(þ2 2 3ý2)Ăþ + 2ýþĂý = 0  еAл8 ?@8 ý0 = 1  þ0 = 22 

�4D<4AF 2,7,12, 17, 22 
 

1. $9L<FP GD46A9A<9:   ýy/ + 5þ = 2 

     2. !4=F< K4EFAO9 D9L9A<S GD46A9A<=, G8B6?9F6BDSRM<9 G>4;4AAO@ A4K4?PAO@    
GE?B6<S@: ÿ)  x y/ 2 þ = ý3 ,  þ0 = 12  ?@8 ý0 = 1  Ā)2(ý + 1)Ăþ 2 2þĂý = 0  еAл8 ?@8 ý0 = 1  þ0 =2 

 

�4D<4AF 3,8, 13, 18, 23 
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 1. $9L<FP GD46A9A<9:         y/ 2 þ = ăý 

 2.!4=F< K4EFAO9 D9L9A<S GD46A9A<=, G8B6?9F6BDSRM<9 G>4;4AAO@ A4K4?PAO@    GE?B6<S@:  ÿ)ý ĂþĂý + y 2 2x = 0,  þ0 = 2 ?@8 ý0 = 21 Ā) y + 2þþăý = āāý4ý  еAл8 ?@8 ý0 = 0  þ0 = 1 

 

�4D<4AF 4, 9, 14, 19, 24 
 

1. $9L<FP GD46A9A<9:         y/ + x2y = 2e2x33  
2. !4=F< K4EFAO9 D9L9A<S GD46A9A<=, G8B6?9F6BDSRM<9 G>4;4AAO@ A4K4?PAO@    GE?B6<S@:  ÿ)  ĂþĂý 2 yþăý = 1āāý3ý ,  þ0 = 0 ?@8 ý0 = 0     Ā)ýy/ + þ = ý2  еAл8 ?@8 ý0 = 1  þ0 = 2 

�4D<4AF 5, 10, 15, 20, 25 
 

 1. $9L<FP GD46A9A<9:         āāýýy/ = (1 + þ)ý�Āý 
 2. !4=F< K4EFAO9 D9L9A<S GD46A9A<=, G8B6?9F6BDSRM<9 G>4;4AAO@ A4K4?PAO@    
GE?B6<S@: ÿ) (ý + +2þ)Ăý + (ý 2 2þ)Ăþ = 0   ý0 = 1,  þ0 = 1,5     Ā)y/ 2 2ý þ = ý4   ?@8 ý0 = 1, = 43 

             
&9@4 5.3 «�<HH9D9AJ<4?PAO9 GD46A9A<S 6FBDB7B CBDS8>4».  

'EFAO= HDBAF4?PAO= >BAFDB?P 

1. �4FP BCD989?9A<9 ?<A9=AB7B B8ABDB8AB7B 8<HH9D9AJ<4?PAB7B GD46A9A<S 6FBDB7B 
CBDS8>4 E CBEFBSAAO@< >BQHH<J<9AF4@<; 

2. �4FP BCD989?9A<9 B5M97B D9L9A<S 8<HH9D9AJ<4?PAB7B GD46A9A<S; 
3. �4FP BCD989?9A<9 K4EFAB7B D9L9A<S 8<HH9D9AJ<4?PAB7B GD46A9A<S;  
4. +FB A4;O64RF I4D4>F9D<EF<K9E><@ GD46A9A<9@? 
5. �?7BD<F@ D9L9A<S ?<A9=AB7B B8ABDB8AB7B 8<HH9D9AJ<4?PAB7B GD46A9A<S 6FBDB7B 
CBDS8>4 E CBEFBSAAO@< >BQHH<J<9AF4@< 

"J9ABKAB9 ;484A<9  
      1. !4=F< B5M<9 D9L9A<S GD46A9A<=: 
      y” + 4y’+8y=0; 
      y” – 2y’+10G=0; 
      y” + 4y’+4y=0. 
     2. !4=F< K4EFAO9 D9L9A<S 8<HH9D9AJ<4?PAOI GD46A9A<=: 
       

       

        
"J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 

     $9L<F9 ?<A9=AO9 B8ABDB8AO9 8<HH9D9AJ<4?PAO9 GD46A9A<S  6FBDB7B CBDS8>4
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�4D<4AF 1. 

1.  y 6y 8y 0,         

 2. y 12y 36 0,     

 3. y 4y 13y 0,     

�4D<4AF 2.    

1. y y 12y 0,         

2. y 16y 64y 0,     

3. y 10y 29y 0,      

�4D<4AF 3. 

1. y 3y 4y 0,         

 2. y 8y 16y 0,     

 3. y 2y 2y 0,     

�4D<4AF 4. 

1.  y 5y 4y 0,         

 2.  y 22y 121y 0,     

 3. y 2y 26y 0,     

�4D<4AF 5.     

1.  y 2y 0,         

2. y 2y y 0,      

3. y 2y 10y 0,     

�4D<4AF 6.      

1.  y y 12y 0,         

 2. y 26y 169y 0,      

 3. y 2y 10y 0,     

�4D<4AF 7. 

1.  y y 0,         

2.  y 6y 9y 0,     

3.  y 2y 10y 0,     

�4D<4AF 8.     

1.  y 3y 0,         

2. y 12y 36 0,     

3. y 6y 10y 0,     

�4D<4AF 9.     

1. y 8y 15y 0,         

2. y 18y 81y 0,     

3.  y 4y 5y 0,     

 

�4D<4AF 10.     

1. y y 6y 0,         

2. y 4y 4y 0,      

3.  y 6y 34y 0,     

 

�4D<4AF 11.    

1.  y 4y 0,         

2. y 28y 196y 0,     

 3. y 8y 65y 0,     

 

�4D<4AF 12.     

1. y 4y 3y 0,         

2. y 22y 121y 0,      

 3. y 4y 13y 0,      

 

�4D<4AF 13.   

1. y 4y 0,         

2.  y 8y 16y 0,     

�4D<4AF 14.     

  1.  y y 0,         

  2. y 22y 121y 0,     
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3. y 8y 32y 0,     

  

  3.  y 6y 13y 0,      

�4D<4AF 15 

 1. y 7y 12y 0,         

 2. y 20y 100y 0,     

 3. y 4y 5y 0,     

     

�4D<4AF 16. 

1. y 5y 6y 0,         

2.  y 10y 25y 0,      

3. y 2y 5y 0,   
 

  

�4D<4AF 17. 

  1. y 3y 4y 0,         

  2. y 30y 225y 0,     

  3. y 4y 8y 0,     

�4D<4AF 18. 

  1. y y 0,         

  2.  y 14y 49y 0,     

  3.  y 6y 18y 0,     

�4D<4AF 19. 

  1. y y 2y 0,         

  2.  y 20y 100y 0,   
 

  3.  y 10y 34y 0,     

 

�4D<4AF 20.     

  1. y y 0,         

  2.  y 22y 121y 0,     

  3. y 6y 13y 0,      

 

�4D<4AF 21.    

  1.  y 7y 10y 0,        

  2.  y 16y 64y 0,     

  3.  y 10y 34y 0,     

  

�4D<4AF 22.    

     1. y 5y 6y 0,       

     2. y 14y 49y 0,     

     3.  y 2y 17y 0,     

�4D<4AF 23. 

     1. y 2y 3y 0,      

   

     2.  y 26y 169y 0,     

     3.  y 8y 25y 0,     

 

�4D<4AF 24.     

    1.  y 4y 3y 0,      

   

    2.  y 6y 9y 0,     

    3.  y 2y 5y 0,     

 

�4D<4AF 25. 

   1. y 2y 3y 0,         

   2.  y 30y 225y 0,     

   3.  y 4y 20y 0,     
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&9@4 6.1-6.3 «+<E?B6O9 < EF9C9AAO9  DS8O» 

'EFAO= HDBAF4?PAO= >BAFDB?P 

1. "CD989?9A<9 K<E?B6B7B DS84, B5M97B K?9A4 DS84, K4EF<KAB= EG@@O DS84. 
2.%IB8SM<=ES < D4EIB8SM<=ES K<E?B6B= DS8  E A9BFD<J4F9?PAO@< K?9A4@<. #D<;A4>< 
EIB8<@BEF<: CD<;A4> ED46A9A<S, CD<;A4> �4?4@59D4, CD<;A4> �BL<. 
3."CD989?9A<9 HGA>J<BA4?PAB7B DS84 
4. "5?4EFP EIB8<@BEF< HGA>J<BA4?PAB7B DS84 
5."CD989?9A<9 EF9C9AAB7B DS84, B5?4EFP EIB8<@BEF< EF9C9AAB7B DS84, D48<GE EIB8<@BEF<. 
6.$S8 &9=?BD4. $S8  4>?BD9A4. $4;?B:9A<9 HGA>J<= 6 DS8  4>?BD9A4.  
7.#DB<;6B8A4S n-7B CBDS8>4.  �4> A4=F< þ(3), þ(4), þ(5), 9E?<  þ = ă3ý         þ = ý�Ā5ý             þ = āāý2ý 

 

"J9ABKAB9 ;484A<9  
  

�484A<9 1. !4=8<F9 C9D6O9 K9FOD9 K?9A4 DS84 CB ;484AAB@G B5M9@G  K?9AG: 
1. un = 1(2n + 1)2n21 

4. un = 3n + 1(n2 + 1)3n21 

2. un = n + 1(2n 2 1)3n21 5. un = 3n 2 2(n2 2 1)3n21 

3. un = 3n + 2(3n 2 1)2n21 
6. un = 12n(3 2 2n) 

2.!4=F< CD989? K4EF<KAB= EG@@O DS84 limn→∞ Sn< E89?4FP 6O6B8 B EIB8<@BEF< <?< 
D4EIB8<@BEF< DS84: 
7. ∑ 1n(n + 1)∞

n=1  
10. ∑ 14(n + 1)∞

n=1  

8. ∑ 13n21∞
n=1  11. ∑ 1(2n 2 1)(2n + 1)∞

n=1  

9. ∑ 1(3n 2 2)(3n + 1)∞
n=1  12. ∑ 12n∞

n=1  

3.�EE?98B64FP DS8 A4 EIB8<@BEFP, CD<@9ASS CD<;A4> �4?4@59D4: 
13. ∑ n3 ∙ 2n∞

n=1  
16. ∑ 2n + 12∞

n=1  

14. ∑ 1n4∞
n=1  17. ∑ 1(n + 1) ∙ 3n∞

n=1  

15. ∑ 3n 2 12n∞
n=1  

18. 

 

�484A<9 2. $4;?B:<FP HGA>J<R 6 DS8  4>?BD9A4 8B K?9AB6 FD9FP97B CBDS8>4: 
    4) þ = ă4ý            þ = ý�Ā2ý         þ = āāý2ý         þ = ln (1 + ý3)         
�484A<9 1. 
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�4D<4AF �484A<9 1 �484A<9 2 �484A<9 3 
1. 2 8 14 

2. 3 9 15 

3. 4 10 16 

4. 5 11 17 

5. 6 12 18 

�484A<9 2. $4;?B:<FP HGA>J<R 6 DS8  4>?BD9A4 8B K?9AB6 FD9FP97B CBDS8>4: 
         4) þ = ăý2             þ = ý�Ā3ý        þ = āāý5ý         þ = ln (1 + ý)          
 

  

  

&9@4 7.1 – 7.2 «�B@C?9>EAO9 K<E?4. �9=EF6<S A48 >B@C?9>EAO@< K<E?4@<».   

'EFAO= HDBAF4?PAO= >BAFDB?P 

1. +FB F4>B9 @A<@4S 98<A<J4? �4> 6OK<E?SRF EF9C9A< @A<@B= 98<A<JO?  
2. �4>B9 K<E?B A4;O649FES >B@C?9>EAO@? �4><9 >B@C?9>EAO9 K<E?4 A4;O64RFESK 
K<EFB @A<@O@<, D46AO@<, EBCDS:9AAO@<? 

3. �4> ;4C<EO649FES >B@C?9>EAB9 K<E?B 6 4?795D4<K9E>B= HBD@9? �4> 6OCB?ASRFES 
E?B:9A<9 , 6OK<F4A<9 ,G@AB:9A<9,  89?9A<9 >B@C?9>EAOI K<E9? 6 4?795D4<K9E>B= 
HBD@9?  

4. +FB A4;O649FES @B8G?9@ < 4D7G@9AFB@ >B@C?9>EAB7B K<E?4? �4> ;4C<EO649FES 
>B@C?9>EAB9 K<E?B 6 FD<7BAB@9FD<K9E>B= HBD@9? 

5.  ;4C<EO649FES >B@C?9>EAB9 K<E?B 6 CB>4;4F9?PAB= HBD@9? 
6. �4> 6OCB?A<FP C9D9IB8 BF 4?795D4<K9E>B= HBD@O >B@C?9>EAB7B  K<E?4 > 
FD<7BAB@9FD<K9E>B=? > CB>4;4F9?PAB=? 

7. �4> 6OCB?A<FP C9D9IB8 BF FD<7BAB@9FD<K9E>B= HBD@O >B@C?9>EAB7B K<E?4 > 
4?795D4<K9E>B=? "F CB>4;4F9?PAB= ? 

          

"J9ABKAB9 ;484A<9 
 

�4D<4AF 1 
1. �OK<E?<FP  �3455;   �7960;   �52081;    �1232.   
2. �OCB?A<FP 89=EF6<S 6 4?795D4<K9E>B= HBD@9: 

4) ;   5) ; 6)  

3. �4C<E4FP >B@C?9>EAB9 K<E?B 6 FD<7BAB@9FD<K9E>B= HBD@9:  
 a) ÿ1 = 3√2 + 3�√2        5) ÿ2 = 21 + �      6)ÿ3 = 2� 
4. �4C<E4FP >B@C?9>EAB9 K<E?B 6 CB>4;4F9?PAB= HBD@9:  4) ÿ1 = 32 2 √32 �                 5)  ÿ2 = 8 2 8�√3              6)ÿ3 = 2� 
5. �4C<E4FP >B@C?9>EAB9 K<E?B 4?795D4<K9E>B= 6 HBD@9:  

4) ÿ =  3(cos 5�6 + � sin 5�6 )       5) ÿ = 5ℯ2��3  

�4D<4AF 2 

1. �OK<E?<FP   �17185;   �20;   �9863;      �8618.  
2. �OCB?A<FP 89=EF6<S 6 4?795D4<K9E>B= HBD@9: 

1 4

3 1

i

i




ø ùø ù4 2 2i i  ø ù ø ù6 2 6 2i i    



  
  

57 

 

4) ; 5) ; 6)  

3. �4C<E4FP >B@C?9>EAB9 K<E?B 6 FD<7BAB@9FD<K9E>B= HBD@9:  4) ÿ1 = √3 + �                 5) ÿ2 = 2√2 2 2�√6          6)ÿ3 = 7� 
4. �4C<E4FP >B@C?9>EAB9 K<E?B 6 CB>4;4F9?PAB= HBD@9:  4) ÿ1 = 23√3� + 3�                 5) ÿ2 = 2 + 2�              6)ÿ3 = 25� 
5. �4C<E4FP >B@C?9>EAB9 K<E?B 4?795D4<K9E>B= 6 HBD@9:  

        4)  ÿ = 8(cos 7�4 + � sin 7�4 )       5) ÿ = 2ℯ11��6  

"J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 
    &9>EF ;484A<S: <A8<6<8G4?PA4S D45BF4 EBEFB<F <; 4 ;484A<= 25 64D<4AFB6. 

�D<F9D<< BJ9A><: >4:8B9 69DAB 6OCB?A9AAB9 ;484A<9 BJ9A<649FES 6 1 54??. 
№ 1 – 1 54?? 
№2 – 4 54??4 
№3 – 1 54?? 
№4 – 2 54??4 
 �FB7B:  

�B?-6B 54??B6 "J9A>4 

8 «5» 

6-7 «4» 

4-5 «3» 

3 < @9A99  «2» 

 

 

�4D<4AF 

 

�OK<E?<F9 �OCB?A<F9 
89=EF6<S  

4)ÿ1 + ÿ2; 5)ÿ1 2ÿ2 ; 6)ÿ1 ∙ÿ2; 7)ÿ1 ÷ ÿ2,  

�;B5D4;<F9 
79B@9FD<K9E><  

�4C<L<F9  ÿ3  6 
FD<7BAB@9FD<K9E>B= < 
CB>4;4F9?PAB= HBD@9 

1 �78940 ÿ1=1-2�; ÿ2 = 2 +� 

ÿ1=1-2�;  ÿ3=3-3�; 

2 �78533 ÿ1=2-4�; ÿ2 = 5 +� 

ÿ1=2-4� ÿ3=√3-�; 

3 �34962  ÿ1=3-5�; ÿ2 = 2 +� 

ÿ1=3-5�;  ÿ3=3 

4 �45675 ÿ1=4-7�; ÿ2 = 3 +� 

ÿ1=4-7�;  ÿ3=-10 

2 3

4 5

i

i




ø ùø ù5 4 3 2i i  ø ù ø ù3 5 6 3i i  
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5 �56784 ÿ1=7-4�; ÿ2 = 1 +4� 

ÿ1=7-4�; ÿ3=6�; 

6 �67893 ÿ1=-2�; ÿ2 = 9 23� 

ÿ1=-2� ÿ3=-5�; 

7 �78910 ÿ1=6�; ÿ2 = 4 25� 

ÿ1=6�;  ÿ3=
√32 -

12  � 

8 �89103 ÿ1=10�; ÿ2 = 8 27� 

ÿ1=10� ÿ3= 12 2 √32  � 

9 �91016 ÿ1=-�; ÿ2 = 5 2 4� ÿ1=-� ÿ3= √22 2  √22 � 

10 �23765 ÿ1=8�; ÿ2 = 1 26� 

ÿ1=8� ÿ3=1-�; 

11 �72318 ÿ1=-2+2�; ÿ2 = 3� ÿ1=-2+2� ÿ3=-1+�; 

12 �61327 ÿ1 =-3-4�; ÿ2 =28� 

ÿ1 =-3-4�;  ÿ3=2+2�; 

13 �24600 ÿ1=-4+5�; ÿ2 = 7� ÿ1=-4+5�; ÿ3=-2-2�; 

14 �785 ÿ1=5-2�; ÿ2 = 24� ÿ1=5-2� ÿ3=-3+3�; 

15 �853 ÿ1=6+�; ÿ2 = 5� ÿ1=6+� ÿ3=2√3-�; 

16 �534 ÿ1=1-2�; ÿ2 = 2 +3� 

ÿ1=1-2�;  ÿ3=-7� 

17 �535 ÿ1=2+2�; ÿ2 = 9� ÿ1=2+2�;  ÿ3=4 

18 �856 ÿ1=-2�; ÿ2 = +3� ÿ1=-2�;  ÿ3=-5 

19 �9397 ÿ1=�; ÿ2 = 7 + 3� ÿ1=� ÿ3=-5�; 

20 �2250 ÿ1=2-�; ÿ2 = 2 + � ÿ1=2-� ÿ3= 2 √32 +
12  � 

21 �3139 ÿ1=24�; ÿ2 = 3� ÿ1=24� ÿ3=-1+�; 

22 �1148 ÿ1=-2�; ÿ2 = � ÿ1=-2� ÿ3= 2 √32 +
12  � 

23 �75401 ÿ1=2-7�; ÿ2 = 1 22� 

ÿ1=2-7�;  ÿ3= √22 +  √22 � 

24 �466 ÿ1=1-2�; ÿ2 = 1 +2� 

ÿ1=1-2�; ÿ3=-2 
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25 �725 ÿ1=4+2�; ÿ2 = 5 2� 

ÿ1=4+2�;  ÿ3=-8�; 

 

&9@4 7.3 "5B5M4RM99 CB6FBD9A<9 CB 6E9@G >GDEG 8<EJ<C?<AO   

"J9ABKAB9 ;484A<9 
 1°. �; CD98EF46?9AAOI @4FD<J G>4;4FP @4FD<JG-EFDB>G. 

 

  1) (1 00 1);   2) (1 51 1);  3) (2 23 7);   4) ( 1224 ). 

 2.° #DB<;6989A<9 86GI @4FD<J (5 23 21) 8 ( 2 2423 21)D46AB 
 1) (4 2229 211);  2) (4 28 11); 3) (24 2618 3 ); 4) ( 4 26218 8 ). 

 3°. "CD989?<F9?P FD9FP97B CBDS8>4|21   1   422 25 23   2    3    1|D469A 

 

1) 36;   2)  8;   3)  -13;   4)  -12. 4°
. %>4?SDAB9 CDB<;6989A<9 69>FBDB6   ÿ ⃗⃗⃗ ⃗ = 3ÿ⃗   + 4Ā ⃗⃗⃗ + 7ý⃗⃗    8    Ā ⃗⃗⃗ ⃗ = 2ÿ⃗  2 5Ā ⃗⃗⃗ + 2k⃗⃗        
D46AB 

     1) 10         2) 0 3) 1    4) -1 

   5°
  �A4K9A<9 69>FBDAB7B CDB<;6989A<S D46AB 
1)  C?BM48< FD9G7B?PA<>4, CBEFDB9AAB7B A4 84AAOI 69>FBD4I 
 2) C?BM48< C4D4??9?B7D4@@4, CBEFDB9AAB7B A4 84AAOI 69>FBD4I 
 3) C9D<@9FDG FD9G7B?PA<>4, CBEFDB9AAB7B A4 84AAOI 69>FBD4I 
 4) 6OEBF9 C4D4??9?B7D4@@4, CBEFDB9AAB7B A4 84AAOI 69>FBD4I 
 6°.'D46A9A<9 CDS@B=, CDBIB8SM9= K9D9; 869 84AAO9 FBK>< 

 1) 0 CByAx   2) bkxy          3)
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 7°

. 1>EJ9AFD<E<F9F Q??<CE4 164 22  yx  
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  8°.  �OK<E?<F9  limх→∞ 5х42х3+2хх428х3+1 ; 

 

     1) 5;            2) 
58 ;                   3) 2 5;              4) 2 58. 

 9°.  !4=F< 6FBDGR CDB<;6B8AGR HGA>J<< 332
exy    

      1) 32 6 ex  ; 

      2) 323 ex  ; 

      3) I6 ; 

      4) Ie 63   .  

  10°. 'EF4AB6<F9 CBE?98B64F9?PABEFP QF4CB6 A4IB:89A<S Q>EFD9@G@B6 HGA>J<<: 
   1. �OK<E?SRF CDB<;6B8AGR 84AAB= HGA>J<<. 
   2. �OK<E?SRF ;A4K9A<S HGA>J<< 6 >4:8B= Q>EFD9@4?PAB= FBK>9. 
   3. 'EF4A46?<64RF ;A4>< CDB<;6B8AB= HGA>J<< CD< C9D9IB89 K9D9; >D<F<K9E><9 FBK>< < 
6OC<EO64RF FBK>< Q>EFD9@G@4. 
   4. !4IB8SF B5?4EFP BCD989?9A<S 84AAB= HGA>J<<. 
   5. !4IB8SF >D<F<K9E><9 FBK><. 
 11°. !4=8<F9 A9BCD989?9AAO= <AF97D4? @9FB8B@ A9CBED98EF69AAB7B <AF97D<DB64A<S: 
      ∫(ý�Āý + √ý34 )Ăý. 
    1) 2āāýý + 316 √ý43

;  2) āāýý 2 316 √ý43
;   3) 2āāýý + 1116 √ý43

;   4) 2āāýý + 34 √ý43
. 12°. �4>B= <; E?98GRM<I <AF97D4?B6 6OK<E?S9FES @9FB8B@ <AF97D<DB64A<S CB K4EFS@: 

1)∫ ýāāýýĂý       2) ∫ āāýý2ýĂý         3)  ∫ āāý2ýý�ĀýĂý       4) ∫ ĂýāĀ�2ý         13°. 'EF4AB6<F9 6<8 8<HH9D9AJ<4?PAOI GD46A9A<=  
1. 053  yyy ; 

2. xdyydx
23  ; 

3. 25 2  xy ; 

4. 02
2

 xdx
y

yd
. 

�) % D4;89?9AAO@< C9D9@9AAO@<; 
�) �<A9=AB9 B8ABDB8AB9 6FBDB7B CBDS8>4 E CBEFBSAAO@< >BQHH<J<9AF4@<; 
�) �<A9=AB9 C9D6B7B CBDS8>4; 
�) % D4;89?SRM<@<ES C9D9@9AAO@<. 
 14° . 'EF4AB6<F9 EBBF69FEF6<9 @9:8G A4;64A<9@ < HBD@B= DS84: 
 

 1. &D<7BAB@9FD<K9E><= DS8 (GDP9 <@99F 6<8: 
 2. %F9C9AAB= DS8 <@99F 6<8: 
 3. $S8  4>?BD9A4 <@99F 6<8: 
 4. �4D@BA<K9E><= DS8 <@99F 6<8: 
 

�) ∑ ÿÿ ∙ ýÿ = ÿ0 + ÿ1ý + ÿ2ý2 + ⋯ + ÿÿýÿ + ⋯∞ÿ=0  
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�) ∑ 1ÿ∞ÿ=1 = 1 + 12 + 13 + 14 + ⋯ + 1ÿ + ⋯ 

 

�) Ą(ý) = ÿ02 + ∑ (ÿÿāāýĀý + Āÿý�ĀĀý∞ÿ=1 ) 

 

�) Ą(ý) = Ą(0) + Ą2(0)1! ý + Ą22(0)2! ý2 + ⋯ + Ą(Ā)ÿ! ýÿ + ⋯. 
 15°. �E?<  ÿ = 4 2 3�, FB EBCDS:9AAB9 9@G >B@C?9>EAB9 K<E?B D46AB 
1) ÿ = 23 2 2�     2) ÿ = 24 2 3�    3) ÿ = 4 + 3�   4)  ÿ = 23 2 2� 2°.%4@BCDB69D>4 CB >D<F9D<S@. �A4?<; D9;G?PF4FB6. 
�D<F9D<< 6OEF46?9A<S BJ9AB> ;4 F9EF: 

"J9A>4 «5» -  14-15 CD46<?PAOI BF69FB6, 

 «4» - 12-13 CD46<?PAOI BF69FB6  

«3» - 9-11 CD46<?PAOI BF69FB6  

«2» - @9A99 9 CD46<?PAOI BF69FB6. 

�?RK > BF69F4@ 

6BCDBE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

№ BF69F4 3 1 2 2 3 4 2 1 3 4 

1 

5 

3 

2 

1  1 1� 

2� 

3� 

4� 

1�, 
2�, 
3�, 
4� 

3 

 

 

2.2  4F9D<4?O 8?S CDB@9:GFBKAB= 4FF9EF4J<< 

(BD@4 CDB@9:GFBKAB= 4FF9EF4J<<: Q>;4@9A. 

1>;4@9A CDB6B8<FES 6 F9EFB6B= HBD@9. 

�9@BAEFD4J<BAAO= 64D<4AF F9EF4: 

&9EF 8?S BJ9A>< CDB@9:GFBKAOI D9;G?PF4FB6 BE6B9A<S GK95AB= 8<EJ<C?<AO �!.01 
 4F9@4F<>4 EC9J<4?PABEF< 21.02.03 %BBDG:9A<9 < Q>EC?G4F4J<S 74;BA9HF9CDB6B8B6 < 
74;BA9HF9ID4A<?<M. 

 

�AEFDG>J<S CB 6OCB?A9A<R F9EFB6B= CDB7D4@@O: 

�4@ A9B5IB8<@B 6OCB?A<FP B8<A 64D<4AF F9EFB6OI ;484A<=, EBEFBSM<= <; 25 
6BCDBEB6. �484A<S A9B5IB8<@B 6OCB?ASFP 6 ;484AAB= CBE?98B64F9?PABEF<, A9 ;45G8PF9 
G>4;4FP AB@9D ;484A<S. �A<@4F9?PAB CDBK<F4=F9 F9EFB6B9 ;484A<9 < 6O59D<F9 B8<A 
CD46<?PAO= BF69F. �4 >4:8O= CD46<?PAO= BF69F 6 F9EF9 6O CB?GK49F9 1 54??. 
 4>E<@4?PAB9 >B?<K9EF6B 54??B6 – 25. � ;484A<S@, 789 A9B5IB8<@B CDB69EF< 
6OK<E?9A<S, B5S;4F9?PAB CD<?B:<FP D9L9A<9. 

 4>E<@4?PAB9 6D9@S 6OCB?A9A<S ;484A<S – 60 @<A. 
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�D<F9D<< BJ9A>< 6OCB?A9A<S F9EFB6OI ;484A<=  

�B?-6B 54??B6 CB F9EFG "J9A>4 

25 «5» 

19-24 «4» 

13-18 «3» 

@9A99 13 «2» 

  Ā°.  М4FD<J4 1
A A4;O649FES B5D4FAB= CB BFABL9A<R > >648D4FAB= @4FD<J9 А, 9E?< 

CD< G@AB:9A<< QFB= @4FD<JO A4 84AAGR >4> ECD464, F4> < E?964 CB?GK49FES: 
4) AG?964S   @4FD<J4   
5) A96ODB:89AA4S @4FD<J4 
6) 98<A<KA4S  @4FD<J4   

7) 8<47BA4?PA4S @4FD<J4 
 ā.° �DB<;6989A<9   @4FD<J (Ą āĂ 2Ā) 8 ( ā 2ă2Ă 2Ā) D46AB: 

 4) (4 2229 211)  

5) (4 28 11) 

6) (24 2618 3 )  

7) ( 4 26218 8 ) 

 Ă°. �CD989?<F9?P FD9FP97B CBDS8>4|2Ā   Ā   ă2ā 2Ą 2Ă   ā    Ă    Ā|D469A: 

 4) 36   
 5)  8    
 6)  -13   

 7)  -12 ă°  9L4S E<EF9@G ?<A9=AOI GD46A9A<= @9FB8B@ �4GEE4, @O: 
 

4) 6OK<E?S9@ BCD989?<F9?< E<EF9@O 

5) CBE?98B64F9?PAB <E>?RK49@ A9<;69EFAO9 
6) 6OCB?AS9@ 89=EF6<S A48 @4FD<J4@< 

 Ą°
. !>4?SDAB9 CDB<;6989A<9 69>FBDB6   ÿ ⃗⃗⃗⃗ = Ăÿ⃗   + ăĀ ⃗⃗⃗ + Ć�⃗⃗⃗    8    Ā ⃗⃗⃗⃗ = āÿ⃗  2 ĄĀ ⃗⃗⃗ + āý⃗        
D46AB: 

     4) 10          
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     5) 0  

     6) 1     

     7) -1 

   ą°
  ЗA4K9A<9 69>FBDAB7B CDB<;6989A<S D46AB: 

4)  C?BM48< FD9G7B?PA<>4, CBEFDB9AAB7B A4 84AAOI 69>FBD4I 
5) C?BM48< C4D4??9?B7D4@@4, CBEFDB9AAB7B A4 84AAOI 69>FBD4I 
6) C9D<@9FDG FD9G7B?PA<>4, CBEFDB9AAB7B A4 84AAOI 69>FBD4I 
7) 6OEBF9 C4D4??9?B7D4@@4, CBEFDB9AAB7B A4 84AAOI 69>FBD4I 
 Ć°'D46A9A<9 CDS@B=, CDBIB8SM9= K9D9; 869 84AAO9 FBK><, <@99F 6<8: 
 4) 0 CByAx    

5) bkxy           

6)
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7)
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 ć°

 Э>EJ9AFD<E<F9F Q??<CE4 ýā + ăþā = Āą @46ен:   
4) 

2

1
    

5) 
2

3
   

6) 
3

2
    

7) 
2

3

 Ĉ°  'D46A9A<9 B>DG:ABEF< E J9AFDB@ !(-4;3) , D48<GEB@ R = 5, <@99F 6<8: 

4) ý2 + þ2 = 25 

5) (ý 2 4)2 + (þ + 3)2 = 25 

6) (ý + 4)2 + (þ 2 3)2 = 5 

4) (ý + 4)2 + (þ 2 3)2 = 25 
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Āÿ°. �D989? HGA>J<< – QFB: 
  4) +<E?B    
  5) #9D9@9AA4S 69?<K<A4 I  
  6) ∞ - 59E>BA9KABEFP 
 ĀĀ°  �OK<E?<6  þ�ÿх→∞ Ąхă2хĂ+āххă2ćхĂ+Ā , CB?GK<@: 
 

4) 5 
 5) 58 

 6) 2 5 5) 2 58 Āā°.  � D9;G?PF4F9 6OK<E?9A<S CD989?4  þ�ÿх→ÿ (Ā + ąх)Āх CB?GK<FES: 

4) 0              

5)  е6  

6)  ∞ 

7) ех   

 ĀĂ°. (<;<K9E><= E@OE? C9D6B= CDB<;6B8AB=: 
4) E>BDBEFP 
5) E<?4                 
6) GE>BD9A<9 Āă°  �DB<;6B8A4S HGA>J<<  þ = Ąā ýā 2 Ăý + �  D46A4: 
4) 5I-3 

5) 10I-3+9; 
6) 5I-3+9; 
4) 5I+9. ĀĄ°. �FBD4S  CDB<;6B8A4S  HGA>J<< þ = �ā 2 ýĂ + �Ă   D46A4: 
 4) 32 6 ex   

 5) 323 ex   

 6) I6  

 7) Ie 63    

 Āą°. �E?< CD< C9D9IB89 K9D9; >D<F<K9E>GR FBK>G  CDB<;6B8A4S @9AS9F ;A4> E «+» A4 
«-», FB QFB FBK>4:  

      

4) @<A<@G@4 
5) C9D97<54 
6) @4>E<@G@4 
7) D4;DO64 
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ĀĆ°.  �4A4 HGA>J<S y = f(x). �DB8B?:<F9 HBD@G?G: dy =  

4) G´(I0) 

5) G´· dx 

6) F(x) + C 

7)∫ Ą(ý)Ăý 

 Āć°.  �9D6BB5D4;A4S HGA>J<< y = sin x D46A4: 

4) cos x                

5) – sin x                  

6)  - cos x                

7) sin x    

 ĀĈ°.    �OK<E?SS ∫ (2х 2 3х2 + √х2 3 + 2х 2  4х3 + 6) Ăý, CB?GK49@: 
 

4) x2 – x3 + 
35 √ý53 + 2 ln|ý| 2 2ý2 + 6ý  + %         

5) x2 – x3 + 
35 √ý53 + 2 ln|ý| + 2ý2 + 6ý +C 

 

6)2 – 6x - 
23 √ý3 2 2ý2 +  12ý4 + ÿ 

 

 āÿ° . �OK<E?SS ∫ хā ·  ехĂ+ă · dx, CB?GK49@: 

4) х33  ·  ехĂ+ă 

5) 13 ·  ехĂ+ă 

6) 2I ·  ехĂ+ă āĀ° 'D46A9A<9 053  yyy - QFB 8<HH9D9AJ<4?PAB9 GD46A9A<9:  
4) % D4;89?9AAO@< C9D9@9AAO@<; 
5) �<A9=AB9 B8ABDB8AB9 6FBDB7B CBDS8>4 E CBEFBSAAO@< >BQHH<J<9AF4@<; 
6) �<A9=AB9 C9D6B7B CBDS8>4; 
7) % D4;89?SRM<@<ES C9D9@9AAO@< 

 āā°.   S8 М4>?BD9A4 <@99F 6<8: 
 

4) ∑ ÿÿ ∙ ýÿ = ÿ0 + ÿ1ý + ÿ2ý2 + ⋯ + ÿÿýÿ + ⋯∞ÿ=0  

 

5) ∑ 1ÿ∞ÿ=1 = 1 + 12 + 13 + 14 + ⋯ + 1ÿ + ⋯ 
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6) Ą(ý) = ÿ02 + ∑ (ÿÿāāýĀý + Āÿý�ĀĀý∞ÿ=1 ) 

 

7) Ą(ý) = Ą(0) + Ą2(0)1! ý + Ą22(0)2! ý2 + ⋯ + Ą(Ā)ÿ! ýÿ + ⋯ 

   āĂ°Ч<E?B i – QFB: 

4) √1 

5) √0 

6) √21 

7) √2 

 

 āă°�D< 6OK<F4A<< >B@C?9>EAOI K<E9?  Z1 = 3 – 2i,      Z2 = 1 – 4i, CB?GK49@: 
 

4) 2 – 6i 

5) 1 – 3i 

6) 2 + 6i 
7) 2 + 2i 
 

 āĄ° � FD<7BAB@9FD<K9E>B= HBD@9 >B@C?9>EAB9 K<E?B z = 1 – i <@99F 6<8: 
 

4) ÿ = 2(āāý �4 + �ý�Ā �4) 

5) ÿ = 2(āāý �4 2 �ý�Ā �4) 

6) ÿ = √2(āāý �4 2 �ý�Ā �4) 

 

  

3. �<F9D4FGD4 
 

1. "EAB6A4S ?<F9D4FGD4: 

1. �<E<K><A �. &., %B?B69=K<> �. �.  4F9@4F<>4 6 ;484K4I E D9L9A<S@<: 'K95AB9 CBEB5<9 
/ � &.  &. �<E<K><A �. �. %B?B69=K<>. – %#5: �;84F9?PEF6B «�4AP».  – 5-9 <;84A. 
EF9D<BF<C. 464 E.2011-2014(BEA.)  

2.�BCB?A<F9?PA4S ?<F9D4FGD4: 

 1.  -<C4K96 �. %. �484KA<> CB 6OEL9= @4F9@4F<>9: 'K95AB9 CBEB5<9 / �. %. -<C4K96.-      
10-9 <;8., EF9D.- .: !�* �!($�- , 2021. – 304 E.,  1�% znanium.com 8B7B6BD № 5669 

Q5E  10.01.20227    
 

 

 

 


