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#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.  4F9@4F<>4 CDB7D4@@O CB87BFB6>< EC9J<4?<EFB6 ED98A97B ;69A4 CB 
EC9J<4?PABEF< 08.02.01 %FDB<F9?PEF6B < Q>EC?G4F4J<S ;84A<= < EBBDG:9A<=.  
 

("% 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:  

-  �OCB?ASFP A9B5IB8<@O9 <;@9D9A<S < 
E6S;4AAO9 E A<@< D4EK9FO. 
   

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

1>;4@9A 

 - �OK<E?SFP C?BM48< < B5N9@O 89F4?9= 
EFDB<F9?PAOI >BAEFDG>J<=, B5N9@O ;9@?SAOI 
D45BF. 
 

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

1>;4@9A 

 - #D<@9ASFP @4F9@4F<K9E><9 @9FB8O 8?S 
D9L9A<S CDBH9EE<BA4?PAOI  ;484K. 
 

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

1>;4@9A 

�A4FP:  

 -  "EAB6AO9 CBASF<S B @4F9@4F<K9E>B@ 
E<AF9;9 < 4A4?<;9, 8<E>D9FAB= @4F9@4F<>9, 
F9BD<< 69DBSFABEF9= < @4F9@4F<K9E>B= 
EF4F<EF<>9. 
  

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

1>;4@9A 

 - "EAB6AO9 HBD@G?O 8?S 6OK<E?9A<S 
C?BM489= H<7GD < B5N9@B6 F9?, <ECB?P;G9@OI 
6 EFDB<F9?PEF69. 

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

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 
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@9FB8B6) 
"� 1. �O5<D4FP ECBEB5O 
D9L9A<S ;484K 
CDBH9EE<BA4?PAB= 
89SF9?PABEF< 
CD<@9A<F9?PAB > D4;?<KAO@ 
>BA F9>EF4@ 

�9@BAEFD4J<S G@9A<= 
6O5<D4FP ECBEB5O D9L9A<S 
CDBH9EE<BA4?PAOI ;484K. 

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

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

�9@BAEFD4J<S G@9A<= 
BEGM9EF6?SFP CB<E> 
A9B5IB8<@B= <AHBD@4J<<, 
4A4?<;<DB64FP <AHBD@4J<R. 

�OCB?A9A<9 >BAEC9>FB6, 
BJ9ABKAO9 D45BFO 

"� 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. $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 
$BEE<=E>B= (989D4J<< E 
GK9FB@ BEB59AABEF9= 
EBJ<4?PAB7B < >G?PFGDAB7B 
>BA F9>EF4 

+9F>B < 7D4@BFAB 
HBD@G?<DB64FP < 
6OE>4;O64FP E6B< @OE?< 6 
GEFAB= < C<EP@9AAB= HBD@9. 

 !45?R89A<9 
(DBAF4?PAO= BCDBE 
1>;4@9A 

"� 6. #DBS6?SFP 
7D4:84AE>B-C4FD<BF<K9E>GR 
CB;<J<R, 89@BAEFD<DB64FP 
BEB;A4AAB9 CB6989A<9 A4 
BEAB69 FD48<J<BAAOI 
B5M9K9?B69K9E><I 
J9AABEF9=, CDBS6?SFP 
EF4A84DFO 
4AF<>BDDGCJ<BAAB7B 
CB6989A<S 

EB5?R89A<9 ABD@ CB6989A<S 
6B 6D9@S GK95AOI ;4ASF<= 

!45?R89A<9 

"� 7. %B89=EF6B64FP 
EBID4A9A<R B>DG:4RM9= 
ED98O, D9EGDEBE59D9:9A<R, 
QHH9>F<6AB 89=EF6B64FP 6 
KD9;6OK4=AOI E<FG4J<SI 

�9@BAEFD4J<S G@9A<= 
CDB<;6B8<FP D4EK9FO 
CDBJ9EEB6, CB;6B?SRM<I 
QHH9>F<6AB <ECB?P;B64FP 
CD<DB8AO9 D9EGDEO 

 #D4>F<K9E><9 D45BFO 

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

�9@BAEFD4J<S G@9A<= 
CD<@9ASFP D4;?<KAO9 
<AHBD@4J<BAAO9 
F9IAB?B7<< 6 
CDBH9EE<BA4?PAB= 
89SF9?PABEF< 

 !45?R89A<9 
�OCB?A9A<9 >BAEC9>FB6 
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"� 10. #B?P;B64FPES 
CDBH9EE<BA4?PAB= 
8B>G@9AF4J<9= A4 
7BEG84DEF69AAB@ < 
<ABEFD4AAB@ S;O>4I 

�9@BAEFD4J<S G@9A<= 
CB?P;B64FPES D4;?<KAB= 
8B>G@9AF4J<9= 

#D4>F<K9E><9 D45BFO, 
"J9ABKAO9 ;484A<S  

"� 11. �ECB?P;B64FP ;A4A<S 
CB H<A4AEB6B= 7D4@BFABEF<, 
C?4A<DB64FP 
CD98CD<A<@4F9?PE>GR 
89SF9?PABEFP 6 
CDBH9EE<BA4?PAB= EH9D9 

�9@BAEFD4J<S G@9A<= 
C?4A<DB64FP E6BR 
89SF9?PABEFP 

 #D4>F<K9E><9 D45BFO, 
"J9ABKAO9 ;484A<S 

 

#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?<: 
#DB7D4@@4 6BEC<F4A<S 6 D45BK9= CDB7D4@@9 GK95AB= 8<EJ<C?<AO 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<< 
?<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@ 
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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 
CD<DB8AB= < EBJ<4?PAB= ED98O; 

 6BEC<F4A<9 KG6EF64 BF69FEF69AABEF< ;4 EBEFBSA<9 
CD<DB8AOI D9EGDEB6, HBD@<DB64A<9 G@9A<= < A46O>B6 
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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  «(GA>J<S B8AB= 
A9;46<E<@B= C9D9@9AAB=» 

"� 

1 – 7,  
9,10  

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

1.2 
&9>GM<= 
>BAFDB?P 

 &9@4   «#D989?   HGA>J<<. 

!9CD9DO6ABEFP HGA>J<<» 

"� 

1 – 7,  
9,10  

'EFAO= HDBAF4?PAO= 
>BAFDB?P. 
�OCB?A9A<9 BJ9ABKAB7B 
;484A<S. 
�OCB?A9A<9 
<A8<6<8G4?PAB7B ;484A<S. 

1.3 
&9>GM<= 
>BAFDB?P 

  &9@4   «#DB<;6B8A4S < 99 
CD<?B:9A<S»  

 

 

"� 

1 – 7,  
9,10  

'EFAO= HDBAF4?PAO= 
>BAFDB?P. 
�OCB?A9A<9 BJ9ABKAB7B 
;484A<S. 
�OCB?A9A<9 
<A8<6<8G4?PAB7B ;484A<S 

1.4 
&9>GM<= 
>BAFDB?P 

 &9@4     «!9BCD989?9AAO= 
<AF97D4?.  9FB8O 
<AF97D<DB64A<S» 

"� 

1 – 7,  
9,10  

'EFAO= HDBAF4?PAO= 
>BAFDB?P. 
�OCB?A9A<9 BJ9ABKAB7B 
;484A<S. 
�OCB?A9A<9 
<A8<6<8G4?PAB7B ;484A<S 
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1.5 
&9>GM<= 
>BAFDB?P 

&9@4  « "CD989?9AAO= 
<AF97D4? < EI9@4 97B 
CD<@9A9A<S 8?S D9L9A<S 
CD<>?48AOI ;484K»   

 "� 

1 – 7,  
 

'EFAO= HDBAF4?PAO= 
>BAFDB?P. 
�OCB?A9A<9 BJ9ABKAB7B 
;484A<S. 
�OCB?A9A<9 
<A8<6<8G4?PAB7B ;484A<S 

 2.1 
&9>GM<= 
>BAFDB?P 

&9@4       «�9>FBDO» 

  

 "� 

1 – 7,  
9,10 

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

2.2  
&9>GM<= 
>BAFDB?P 

&9@4     «#DS@4S A4 C?BE>BEF<» 

"� 

1 – 7,  
9,10, 

 

'EFAO= HDBAF4?PAO= 
>BAFDB?P. 
�OCB?A9A<9 BJ9ABKAB7B 
;484A<S. 
�OCB?A9A<9 
<A8<6<8G4?PAB7B ;484A<S. 

2.3 
&9>GM<= 
>BAFDB?P 

&9@4   «�D<6O9 6FBDB7B 
CBDS8>4»     

"� 

1 – 7,  
9,10 

'EFAO= HDBAF4?PAO= 
>BAFDB?P. 
�OCB?A9A<9 BJ9ABKAB7B 
;484A<S. 
�OCB?A9A<9 
<A8<6<8G4?PAB7B ;484A<S. 

3.1 
&9>GM<= 
>BAFDB?P 

&9@4   «#?BM48< C?BE><I 
H<7GD»      

"� 

1 – 7,  
9,10, 

'EFAO= HDBAF4?PAO= 
>BAFDB?P. 
�OCB?A9A<9 BJ9ABKAB7B 
;484A<S. 
�OCB?A9A<9 
<A8<6<8G4?PAB7B ;484A<S. 

3.2 
&9>GM<= 
>BAFDB?P 

&9@4   «"5N9@O F9?» 
"� 

1 – 7,  
9,10, 

'EFAO= HDBAF4?PAO= 
>BAFDB?P. 
�OCB?A9A<9 BJ9ABKAB7B 
;484A<S. 
�OCB?A9A<9 
<A8<6<8G4?PAB7B ;484A<S. 

4.1 
&9>GM<= 
>BAFDB?P 

&9@4  «"EAB6O F9BD<< 
69DBSFABEF9=» 

"� 

1 – 7,  
9,10 

'EFAO= HDBAF4?PAO= 
>BAFDB?P. 
�OCB?A9A<9 BJ9ABKAB7B 
;484A<S. 
�OCB?A9A<9 
<A8<6<8G4?PAB7B ;484A<S. 

4.2 
&9>GM<= 
>BAFDB?P 

&9@4  «"EAB6O 
@4F9@4F<K9E>B= EF4F<EF<><» 

"� 

1 – 7,  
9, 

'EFAO= HDBAF4?PAO= 
>BAFDB?P. 
�OCB?A9A<9 BJ9ABKAB7B 
;484A<S. 
�OCB?A9A<9 
<A8<6<8G4?PAB7B ;484A<S. 

5.1 
#DB@9:GFBKA4S 
4FF9EF4J<S 

$4;89?O 8<EJ<C?<AO �!.01 
 4F9@4F<>4. 

"� 1-
7, 9-11 1>;4@9A 
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2   (BA8 BJ9ABKAOI ED98EF6 8?S BJ9A>< GDB6AS BE6B9A<S G@9A<= < ;A4A<=  CB 8<EJ<C?<A9 

2.1  4F9D<4?O 8?S F9>GM97B >BAFDB?S 

�!.01  4F9@4F<>4 
&9@4 1.1  «(GA>J<S B8AB= A9;46<E<@B= C9D9@9AAB=» 

'EFAO= HDBAF4?PAO= >BAFDB?P 

 #B?P;GSEP >BAEC9>FB@ ?9>J<< < D9>B@9A8G9@B= ?<F9D4FGDB= BF69F<FP A4 6BCDBEO: 
 +FB A4;O64RF  K<E?B6B= HGA>J<9=? "5?4EFPR BCD989?9A<S HGA>J<<? 
"5?4EFPR ;A4K9A<=? 

 �4><9 EGM9EF6GRF ECBEB5O ;484A<S HGA>J<=? 
 "EAB6AO9 E6B=EF64 HGA>J<=? 
 �4>4S HGA>J<S A4;O649FES E?B:AB=?  
 "EAB6AO9 Q?9@9AF4DAO9 HGA>J<< < <I 7D4H<><? 
 

 

&9@4 1. 2  «#D989?   HGA>J<<. !9CD9DO6ABEFP HGA>J<<» 

'EFAO= HDBAF4?PAO= >BAFDB?P 

 #B?P;GSEP >BAEC9>FB@ ?9>J<< < D9>B@9A8G9@B= ?<F9D4FGDB= BF69F<FP A4 6BCDBEO: 
 +FB A4;O64RF CD989?B@ 59E>BA9KAB= K<E?B6B= CBE?98B64F9?PABEF< (þĀ)? 

 +FB CBA<@4RF CB8 CD989?B@ HGA>J<< A4 59E>BA9KABEF<? 
 +FB CBA<@4RF CB8 CD989?B@ HGA>J<< 6 FBK>9?  
 �4>4S HGA>J<S A4;O649FES A9CD9DO6AB= 6 FBK>9  ý = þ? A4 CDB@9:GF>9 

X? 

 �4><9 4D<H@9F<K9E><9 BC9D4J<< @B:AB 6OCB?ASFP A48 CD989?4@<? 
 �4> 6OK<E?<FP CD989? 6B 6AGFD9AA9= FBK>9 B5?4EF< BCD989?9A<S   ?R5B= 
Q?9@9AF4DAB= HGA>J<<? 

 �4>4S HGA>J<S A4;O649FES 59E>BA9KAB @4?B= (59E>BA9KAB 5B?PLB=) 6 
FBK>9 ý =  þ  ? A4 59E>BA9KABEF<? 

 �4>B64 6;4<@BE6S;P @9:8G 59E>BA9KAB @4?O@< < 59E>BA9KAB 5B?PL<@<? 
 �4>B6O BEAB6AO9 CD<9@O D4E>DOF<S A9BCD989?9AABEF9=   00 , 

∞∞ , 

 0 ∙ ∞, ∞ 2 ∞, 1∞?  

  

"J9ABKAB9 ;484A<9: 

�OK<E?<FP CD989?O HGA>J<=: 1) limý→ Āÿ
ý22(ÿ2+Ā2)∙ý+ÿ∙Āý2ÿ    

 2)  limý→∞ ÿ∙ý22ÿ∙ý+ĀĀ∙ý22Ā∙ý+ÿ2Ā 3) limý→∞(:ý2 + ÿ ∙ ý + Ā 2 :ý2 2 Ā ∙ ý + ÿ)    4) limý→0 sin Ā ∙ ýÿ ∙ ý       
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�4D<4AF m n 

1 8 9 

2 6 4 

3 4 3 

 

 

 

"J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 
�OK<E?9A<9 CD989?B6. 

&9>EF ;484A<S:  <A8<6<8G4?PA4S D45BF4 EBEFB<F <; 5 ;484A<= 32 64D<4AFB6. 
�D<F9D<< BJ9A><: >4:8B9 69DAB 6OCB?A9AAB9 ;484A<9 BJ9A<649FES 6 1 54??. �FB7B:  

�B?-6B 54??B6 "J9A>4 

5 «5» 

4 «4» 

3 «3» 

2 < @9A99  «2» 

 

 

В4D<4AF ВOK<E?<FP CD989? HGA>J<<: 

 

1 limх→  3 2х2 2  х3 + 45 2 х  
limх→ ∞ х 2 2х3 + 1 limх→3 х2 2 9х2 2 2х 2 3 limх→0 sin 12х3х  limх→0(1 2 2х)3х 

2 limх→  2 х2 + 31 2 х  limх→ ∞ 5х4 + 2х 2 21 2 2х4  limх→1 4х2 + хх 2 1  limх→0 sin 10хх  limх→∞ (1 + 3х)2х
 

3 limх→22 3х +  х4 2 12х + 1  limх→ ∞ х4 2 2х3 + 5х limх→6 х 2 63 2 :х + 3 limх→0 2 sin 3хх  limх→0(1 + 4х)1х 

4 limх→0 13 2 2х + х21 2 3х  limх→∞ 2х + 5х34х3 + 12 limх→22 4х 2 х3х + 2  limх→0 sin 5х2х  limх→∞ (1 + 43х)х
 

5 limх→21 7х 2 2х3х2 + 1  limх→ ∞ 6х5 + х 2 3х5 2 2х4  limх→7 :х + 2 2 3х2 2 49  limх→0 sin 4х5х  limх→0 (1 + х3)2х
 

6 limх→2 х2 + х + 45х  limх→∞ 1 + 2х 2 х73х5 2 1  limх→25 2х + 1025 2 х2  limх→0 5sin 4хх  limх→∞ (1 2 3ý)7х
 

7 limх→  3 2х2 2  х3 + 45 2 х  limх→ ∞ 5х4 + 2х 2 21 2 2х4  limх→6 х 2 63 2 :х + 3 limх→0 sin 5х2х  limх→0 (1 2 х3)5х
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8 limх→2 х2 + 2х 2 45 + х  limх→ ∞ х 2 2х3 + 1 limх→1 4х2 + хх 2 1  limх→0 2 sin 3хх  limх→∞ (1 + 43х)х
 

9 limх→  2 х2 + 31 2 х  limх→ ∞ х4 2 2х3 + 5х limх→22 4х 2 х3х + 2  limх→0 sin 4х5х  limх→∞ (1 + 2ý)7х
 

10 limх→22 3х +  х4 2 12х + 1  limх→∞ 2х + 5х34х3 + 12 limх→7 :х + 2 2 3х2 2 49  limх→0 5sin 4хх  limх→0(1 2 2х)3х 

11 limх→0 13 2 2х + х21 2 3х  limх→ ∞ 6х5 + х 2 3х5 2 2х4  limх→25 2х + 1025 2 х2  limх→0 sin 12х3х  limх→∞ (1 + 3х)2х
 

12 limх→21 7х 2 2х3х2 + 1  limх→∞ 1 + 2х 2 х73х5 2 1  limх→3 х2 2 9х2 2 2х 2 3 limх→0 sin 10хх  limх→0(1 + 4х)1х 

13 limх→2 х2 + х + 45х  limх→ ∞ х 2 2х3 + 1 limх→1 4х2 + хх 2 1  limх→0 2 sin 3хх  limх→∞ (1 + 43х)х
 

14 limх→  3 2х2 2  х3 + 45 2 х  limх→ ∞ х4 2 2х3 + 5х limх→7 :х + 2 2 3х2 2 49  limх→0 sin 10хх  limх→∞ (1 2 2ý)7х
 

15 limх→  2 х2 + 31 2 х  limх→ ∞ 8х 2 2х3 + х  limх→25 2х + 1025 2 х2  limх→0 sin 4х5х  limх→0(1 + 4х)1х 

16 limх→22 3х +  х4 2 12х + 1  limх→ ∞ 6х5 + х 2 3х5 2 2х4  limх→7 3 2 :х + 2х2 2 49  limх→0 5sin 4хх  limх→0(1 2 2х)3х 

17 limх→0 13 2 2х + х21 2 3х  limх→∞ 2х + 5х34х3 + 12 limх→3 х2 2 9х2 2 2х 2 3 limх→0 sin 12х3х  limх→∞ (1 + 3х)2х
 

18 limх→  2 х2 + 31 2 х  limх→∞ 1 + 2х 2 х73х5 2 1  limх→6 х 2 63 2 :х + 3 limх→0 sin 5х2х  limх→0(1 + 2х)5х 

19 limх→2 2х2 2 х + 41 + х  limх→ ∞ 6х4 2 2х3 + х  limх→21 х + 11 2 х2 limх→0 sin 2х3х  limх→0(1 2 6х)1х 

20 limх→21 7х 2 2х3х2 + 1  limх→ ∞ х4 2 22х3 + 5х limх→1 4х2 2 3хх 2 1  limх→0 5sin 4х3х  limх→∞ (1 2 5ý)3х
 

21 limх→2 х2 + 2х 2 45 + х  limх→ ∞ 5х4 + 2х 2 21 2 2х4  limх→21 х3 2 1х2 2 2х 2 3 limх→0 sin 10х3х  limх→∞ (1 + 23х)х
 

22 limх→  2 х2 + 61 2 х  limх→ ∞ 6х5 + х 2 3х5 2 2х4  limх→5 2х 2 1025 2 х2  limх→0 2 sin 3х5х  limх→0(1 2 4х)2х 

23 limх→2 х2 2 х 2 4х  limх→∞ 2х + 5х34х3 + 2  limх→1 х2 + 7хх 2 1  limх→0 sin 8х3х  limх→0(1 + 5х)3х 

24 limх→0 7 2 2х + х21 2 3х  limх→∞ 1 + 4х 2 х7х5 2 1  limх→3 х3 2 27х2 2 2х 2 3 limх→0 2sin 4х3х  limх→∞ (1 + 3ý)3х
 

25 limх→  2 х2 + 31 2 х  limх→ ∞ 8х 2 2х3 + х  limх→21 х + 11 2 х2 limх→0 sin 15х3х  limх→0(1 2 2х)1х 

26   limх→22 3х +  х4 2 12х + 1  

limх→ ∞ х4 2 2х3 + 5х limх→1 46 + хх 2 1  limх→0 2 sin 2х5х  limх→0(1 2 5х)2х 
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27 limх→0 3 2 2х + х21 2 3х  limх→ ∞ 4х4 + 2х 2 11 2 2х4  limх→6 х 2 63 2 :х + 3 limх→0 sin 12х3х  limх→0(1 2 2х)3х 

28 limх→  2 х2 + 31 2 х  limх→ ∞ х5 2 1х3 + 2х limх→25 2х + 1025 2 х2  limх→0 sin 5х2х  limх→∞ (1 + 43х)х
 

29 limх→  3 2х2 2  х3 + 75 2 х  limх→ ∞ 6х5 + 4х 2 32х5 2 х4  limх→22 4х 2 х3х + 2  limх→0 2 sin 3хх  limх→∞ (1 2 23х)х
 

30 limх→21 7х 2 5х3х2 + 1  limх→∞ 3х + 6х34х3 + 12 limх→3 х2 2 9х2 2 2х 2 3 limх→0 sin 7х2х  limх→∞ (1 + 4ý)3х
 

31 limх→2 х2 2 2х 2 4х  limх→ ∞ 5х 2 2х3 + х  limх→1 х2 + 7хх 2 1  limх→0 5sin 4х3х  limх→∞ (1 + 5ý)4х
 

32 limх→  2 х2 + 62 2 х  limх→ ∞ х4 2 24х3 + 3х limх→7 3 2 :х + 2х2 2 49  limх→0 sin 11х2х  limх→0(1 2 4х)1х 

  

&9@4 1. 3 «#DB<;6B8A4S < 99 CD<?B:9A<S»   

'EFAO= HDBAF4?PAO= >BAFDB?P 

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

 +FB A4;O64RF CDB<;6B8AB= HGA>J<<  þ = ă(ý) 6 FBK>9 ý0? 

 �4>B6 79B@9FD<K9E><= E@OE? CDB<;6B8AB=? 
 � K9@ ;4>?RK49FES H<;<K9E><= E@OE? CDB<;6B8AB=? 
 +FB A4;O64RF CDB<;6B8AB= 6FBDB7B CBDS8>4 < >4>B6 99 H<;<K9E><= E@OE?? 
 �4> A4=F< CDB<;6B8AGR E?B:AB= HGA>J<<? 
 � K9@ ;4>?RK49FES CD<;A4> 6B;D4EF4A<S? G5O64A<S HGA>J<<? CD<;A4> 
EGM9EF6B64A<S Q>EFD9@G@4? 

 �4> E CB@BMPR C9D6B= CDB<;6B8AB= <EE?98B64FP HGA>J<R A4 @BABFBAABEFP < 
Q>EFD9@G@O? 

 �4> BFOE><64RF Q>EFD9@G@O HGA>J<< E CB@BMPR 6FBDB= CDB<;6B8AB=? #BK9@G 6 
FBK>9 @4>E<@G@4 6FBD4S CDB<;6B8A4S BFD<J4F9?PA4, 4 6 FBK>9 @<A<@G@4 – 
CB?B:<F9?PA4? 

 � 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<=? 

 �4> <M9FES A4<5B?PL99 < A4<@9APL99 ;A4K9A<S HGA>J<< A4 84AAB@ BFD9;>9?  
 �4> CB ;A4>G 6FBDB= CDB<;6B8AB= BCD989?SRFES 6OCG>?BEFP < 6B7AGFBEFP >D<6B=? 
 +FB A4;O64RF FBK>B= C9D97<54 < >4>B6 CD<;A4> 99 EGM9EF6B64A<S? � K9@ EBEFB<F 
CD46<?B A4IB:89A<S FBK>< C9D97<54? 

 �4>B= EI9@B= D9>B@9A8G9FES CB?P;B64FPES CD< CBEFDB9A<< 7D4H<>4 HGA>J<<? 
 

"J9ABKAB9 ;484A<9 
1. �EE?98B64FP HGA>J<R A4 Q>EFD9@G@, A4=F< FBK>< C9D97<54 < CBEFDB<FP 7D4H<>: 

�1. 4) G= -  I3+6I2- 9I+3            
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�2. 4) G= 2I3+3I2- 1            

�3. 4) G= - 2I3-3I2+1                      

 

2. !4=F< A4<5B?PL99 < A4<@9APL99 A4 BFD9;>9  [ÿ; Ā] ;A4K9A<S HGA>J<<  ă(ý) = þý3 +ÿý2 + Āý + ā 
 

�4D<4AF þ ÿ Ā ā ÿ Ā 

1 -1 9 48 5 -3 10 

2 1 -18 105 -35 4 8 

3 -1 -3 -45 6 -6 4 

             

 

 

 "J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 
#DB<;6B8A4S < 8<HH9D9AJ<4? HGA>J<< 

&9>EF ;484A<S:  <A8<6<8G4?PA4S D45BF4 EBEFB<F <; 4 ;484A<= 32 64D<4AFB6. 
 

�D<F9D<< BJ9A<64A<S: 
 

№1 – 554??B6 (CB 1 54??G ;4 >4:8GR 69DAB A4=89AAGR CDB<;6B8AGR) 
№2 – 3 54??4 (CB 1 54??G ;4 >4:8O= QF4C: 69DAB A4=89A4 CDB<;6B8A4S 6A9LA9= HGA>J<<, 
69DAB A4=89A4 CDB<;6B8A4S 6AGFD9AA9= HGA>J<<, 69DAB ;4C<E4A D9;G?PF4F) 
№3 – 2 54??4 (6OK<E?9A<S – 1,5 54??4, BF69F – 0,5 54??4) 
№ 4 – 6 54??B6 (CB 1 54??G ;4 >4:8GR 69DAB A4=89AAGR CDB<;6B8AGR) 
�FB7B:  

�B?-6B 54??B6 "J9A>4 

16 «5» 

12-15 «4» 

8-11 «3» 

@9A99 8 «2» 

 

Н4=F< CDB<;6B8AO9 E?98GRM<I HGA>J<=: 
В4D<4AF (GA>J<S: 

1 y = x3 + 5x – 3 y = 
4ý2 - :ý47

 y = 7lnx + ctgx y = 3x2 · log2 ý y = 
ý21ý221 

2 y = 13x4 – 2x + 1 y = 
5ý3 - :ý5

 y = 4cosx – 3x y = x4 · sinx y = 
1+4ý1+ ý2 

3 y = 3x3 + x – 2 y = 
1ý5 + 

15:ý 

y = 4x – lnx y = x3 · ex y = 
1+ ý22+3ý 



15 

 

4 y = x3 – 30x + 1 y = 
7ý4 - :ý27

 y = 5sinx + 

ctgx 

y = 2x3 · cosx y = 
323ý2ý3  

5 y = 4x4 – 3x + 2 

 

y = 
8ý2 + :ý25

 y = 2x + 3sinx y = 2x4 · ex 

 

y = 
2ý23ý323 

6 y = 6x3 + 2x – 3 y = 
3ý2 - :ý47

 

 

y = 4lnx + ctgx y =12x2 · log2 ý 
y = 

ý27ý221 

7 y = 5x2 – 2x + 1 y = 
4ý4 + 2:ý 

 

y = 3tgx + ex y = x3 · sinx 

 

y = 
22 ý42+3ý 

8 y = 6x3 – x + 4 

 

y = 
3ý2 + :ý54

 y = 3x – 2cosx y = 7x5· lnx 

 

y = 
ý3 +11+2ý 

9 y = 
ý66  – 5x + 1 

 

y = 
5ý5 + :ý 

 

y = 

2sinx+3cosx 

 

y= 5x2 · Ăý y = 
2ý2122ý 

10 y = 3x3 – 2x + 1 y = 
1ý4 - :ý25

 

 

y = cosx –
4ctgx 

 

y = x2 · log4 ý 

 

y = 
1+ ý2ý3  

11 y = 3x4 + 
ý25  – 3 

 

y = 
4ý - :ý34

 

 

y = cosx - 7Ăý 

 

y = x5 · sinx 

 

y = 
12ýý3+1 

 

12 y = x2 + 3x – 2 

 

y = 
2ý2 + :ý23

 

 

'=2sinx- log2 ý 

y = x2 · lnx 

 

y = 
ý2+4ý221 

 

13 y = 4x5 – x3 + 4 y = 
2ý4 + :ý56

 

 

y = 3lnx - tgx y = x2 · cosx y = 
125ý1+ ý2 

 

14 y = 3x4 – 2x + 12 y = 
4ý3 - :ý5

 

 

y = 2cosx – 3x y = x4 · sinx 

 

y = 
3+4ý1+ ý2 

 

15 y = 5x3 + x – 8 

 

y = 
2ý5 + 5:ý y = 4x – lnx 

 

y = x3 · ex 

 

y = 
4+ ý22+3ý 

16 y = 2x3 – 3x + 1 

 

y = 
6ý4 - :ý27

 

 

y = 2sinx + 

ctgx 

y = 4x3 · cosx y = 
123ý2ý3  

17 y = 5x4 – 3x + 6 

 

y = 
7ý2 + :ý25

 

 

y = 2x + 3sinx y = 3x4 · ex 

 

y = 
2ý22ý323 

 

18 y = 4x3 + x – 3 

 

y = 
4ý2 - :ý47

 y = 3lnx + ctgx 

 

y = 5x2 · log2 ý y = 
ý23ý221 



16 

 

19 y = 8x2 – 2x + 4 

 

y = 
3ý4 + 2:ý y = 2tgx + ex 

 

y = 3x3 · sinx y = 
22 ý41+3ý 

 

20 y = 3x3 – x + 2 

 

y = 
4ý2 + :ý54

 y = 3x – 4cosx y = 2x5· lnx y = 
ý3 +21+2ý 

21 y = 
ý63  – 5x + 13 y = 

2ý5 + :ý y = 2sinx + 

cosx 

y= 3x2 · Ăý y = 
2ý2123ý 

 

22 y = 8x3 – 2x + 4 y = 
2ý4 - :ý25

 y =3cosx – 
ctgx 

y = 2x2 · log4 ý y = 
3+ ý2ý3  

23 y = 6x4 + 
ý22  – 3 y = 

1ý - :ý34
 y = cosx - 2Ăý y = x5 · sinx y = 

42ýý3+1 

24 y = 4x2 + x – 2 

 

y = 
5ý2 + :ý23

 y=2sinx -log3 ý 

 

y = x3 · lnx y = 
ý2+2ý221 

25 y = 2x5 – x3 + 1 y = 
3ý4 + :ý56

 y = 4lnx - tgx 

 

y = x · cosx y = 
122ý1+ ý2 

 

26 y = x3 + 5x – 3 y = 
5ý3 - :ý5

 y = 4x – lnx y = 2x3 · cosx y = 
2ý23ý323 

 

27 y = 13x4 – 2x + 1 y = 
1ý5 + 

15:ý 

y = 5sinx + 

ctgx 

y = 2x4 · ex 

 

y = 
ý27ý221 

28 y = 3x3 + x – 2 y = 
7ý4 - :ý27

 y = 2x + 3sinx y =12x2 · log2 ý 
y = 

22 ý42+3ý 

 

29 y = x3 – 30x + 1 y = 
8ý2 + :ý25

 y = 4lnx + ctgx y = x3 · sinx 

 

y = 
ý3 +11+2ý 

30 y = 4x4 – 3x + 2 

 

y = 
3ý2 - :ý47

 

 

y = 3tgx + ex y = 7x5· lnx 

 

y = 
2ý2122ý 

31 y = 6x3 + 2x – 3 y = 
4ý4 + 2:ý 

 

y = 3x – 2cosx y= 5x2 · Ăý y = 
1+ ý2ý3  

32 y = 5x2 – 2x + 1 y = 
3ý2 + :ý54

 y = 

2sinx+3cosx 

 

y = x2 · log4 ý 

 

y = 
12ýý3+1 

 

 

2.Н4=F< 8<HH9D9AJ<4? HGA>J<<: 
В4D<4AF (GA>J<S: 

1 y = (12 + 3x2)6 y = ln(x3 – 1) 

 

y = 31 + 4x 

2 y = e2x – 7 y = log3(3 2 5ý3) y = tg(lnx) 
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3 y = sin(1 + 7x) y = (2x6 – 4)3 y = ln(cosx) 

 

4 y = tg3x 

 

y = (4 + 3x2)4 y = ln4x 

5 y = e1 - 4x 

 

y = cos(6x – 3) 

 

y = (3 – 2x5)3 

 

6 y = 39 – 2x y = ctg(6x + 1) 

 

y = (4x2 – 2)5 

 

7 y = 74 – 5x y = (5x2 – 4)3 

 

y = sin5x 

 

8 y = 25x + 2 y = tg(1 – 2x) 

 

y = (4x3 – 2)6 

 

9 y = (2 + 6x)4 

 

y = e1 + 3x 

 

y = ln(sinx) 

 

10 y = ln5x3 y = (3x2 – 1)5 

 

y = cos(2x) 

11 y = log2(3ý2 + 2) y = e1 – 4x y = sin4x 

 

12 y = (2x8 + 3)3 y = 41 + 5x y = cos5x 

13 y = (3x5 – 4)3 y = sin(6x – 1) 

 

y = e2x + 6 

14 y = 52x- 3 

 

y = ln3x y = (7x + 2)4 

 

15 y = ctg4x y = (1 – 3x4)5 

 

y = tg3x 

 

16 y = 31 – 4x 

 

y = (4 – 2x)7 

 

y = ln(3x + 2) 

 

17 y = cos3x y = e7x – 2 

 

y = (2x5 + 5)4 

18 y = ln2x y = (1 + 3x4)3 y = tg5x 

 

19 y = cos5 x y = (2 – 4x3)2 

 

y = 61 – 5x 

 

20 y = (4x5 – 2)4 y = sin(6x5) y = 37x – 4 

 

21 y = e5x – 3 

 

y = lnx5 y = (1 – 6x2)3 
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22 y = (1 – 3x)7 y = log2(3ý + 5) y = sin3 x 

 

23 y = 41 – x y = cos(3 – 4x3) 

 

y = (2x2 + 1)4 

24 y = ln(2x – 6) 

 

y = e7x + 2 

 

y = (5x2 – 8)6 

 

25 y = sin(3x+4) 

 

y = cos4x 

 

y = (2x3 – 1)5 

 

26 y = (12 + 3x2)6 y = log3(3 2 5ý3) 

 

y = ln(cosx) 

 

27 y = e2x – 7 y = (2x6 – 4)3 y = ln4x 

 

28 y = sin(1 + 7x) y = (4 + 3x2)4 y = (3 – 2x5)3 

 

29 y = tg3x 

 

y = cos(6x – 3) 

 

y = (4x2 – 2)5 

 

30 y = e1 - 4x 

 

y = ctg(6x + 1) 

 

y = sin5x 

 

31 y = 39 – 2x y = (5x2 – 4)3 

 

y = (4x3 – 2)6 

 

32 y = 74 – 5x y = tg(1 – 2x) 

 

y = ln(sinx) 

 

 

3.Н4=F< E>BDBEFP <;@9A9A<S HGA>J<< 6 FBK>9 I0: 

В4D<4AF  В4D<4AF  

1 G = 2I5 + I2 - 2,  9E?<  I0 = 1 

 

17 G = 6I5 – I2 - 2,  9E?<         I0 = 0 

2 G = 2I5 + 3I2 +  2, 9E?<   I0 = 0 

 

18 G = 7I2 – I3 + 1,  9E?<         I0 = 1 

3 G = 4I3 + I2 -  3,  9E?<   I0 = 1 

 

19 G = 5I3 - I - 4,  9E?<         I0 = 2 

4 G = 2I5 – I4 + 1,  9E?<    I0 = 0 

 

20 G = 6I3 + 2I2 + I,  9E?<  I0 = 1 

5 G = 2I5 + 3I – 4,  9E?<   I0 = 1 

 

21 G = 2I3 + I2 -  4,  9E?<   I0 = 2. 

6 G = 6I5 – 3I2 - 2,  9E?<   I0 = 0 

 

22 G = 2I5 – I4 + 3,  9E?<    I0 = -2 

7 G = 5I2 – 2I3 + 1,  9E?<   I0 = 1 

 

23 G = 4I6 - 3I2 + 5,  9E?<  I0 = 1 

8 G = 5I3 - 2I - 2,  9E?<      I0 = 2 24 G = 7I5 + 2I – 1,  9E?<  I0 = 0. 
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9 G = 2I3 + 4I2 + I,  9E?<  I0 = 1 

 

25 G = 3I2 + I3 – 2,  9E?<  I0 = 1 

10 G = 2I3 + 3I2 -  4, 9E?<   I0 = 0 

 

26 G = 2I5 – 3I2 - 2,  9E?<  I0 = 1 

 

11 G = 4I4 - 3I2 - 5,  9E?<   I0 = 1 

 

27 G = 2I5 + 3I2 -  2, 9E?<   I0 = 0 

 

12 G = I5 + 3I – 1,  9E?<      I0 = 0 

 

28 G = 4I3 + I2 -  3,  9E?<   I0 = 2 

 

13 G = 2I4 - I2 +  1,  9E?<   I0 = 0 

 

29 G = 2I5 – I4 + 5,  9E?<    I0 = 0 

 

14 G = 5I4 - I2 + I + 1, 9E?< I0 = 0 

 

30 G = 2I5 + 5I – 4,  9E?<   I0 = -1 

 

15 G = 2I4 - I2 +  3,  9E?<   I0 = 3 

 

31 G = 6I5 – 3I2 - 1,  9E?<   I0 = 0 

 

16 G = 3I5 – I4 + I,  9E?<         I0 = 

1 

 

32 G = 5I2 + 4I3 + 1,  9E?<   I0 = 1 

 

 

4. �4A4 HGA>J<S z = f(x, y). !4=F< K4EFAO9 CDB<;6B8AO9 
C9D6B7B < 6FBDB7B CBDS8>4 ăý,

  ; ăþ,
  ; ăýý,,   ;  ăýþ,,   ;  ăþþ,,  ; ăþý´´  

В4D<4AF  В4D<4AF  

1 Z = 3x4 ∙ cos y 17 Z = 4y5 ∙ sin x 
2 Z = 2y5 ∙ sin x 18 Z = 3ex ∙ y4 

3 Z = ex ∙ y5 19 Z = 3y2 ∙ ln x 
4 Z = 5y ∙ x3 20 Z = 2y3 ∙ cos x 
5 Z = 4x3 ∙ sin y 21 Z = 3x3 ∙ sin y 
6 Z = 3y5 ∙ cos x 22 Z = 4y ∙ x5 

7 Z = x4 ∙ ln y 23 Z = 2x5 ∙ cos y 
8 Z = 2ex ∙ y3 24 Z = x3 ∙ ln y 
9 Z = 2x3 ∙ cos y 25 Z = 3y2 ∙ cos x 
10 Z = 5y2 ∙ ln x 26 Z = 5y3 ∙ ln x 
11 Z = 2y5 ∙ cos x 27 Z = 4x5 ∙ sin y 
12 Z = 3y4 ∙ sin x 28 Z = 4ex ∙ y2 

13 Z = 4x5 ∙ ln y 29 Z = 3x2 ∙ ln y 
14 Z = 2x4 ∙ sin y 30 Z = 2y3 ∙ ln x 
15 Z = 3y ∙ x4 31 Z = 2y6 ∙ sin x 
16 Z = 4x5 ∙ cos y 32 Z = 4y ∙ x6 

 

&9@4 1. 4 «!9BCD989?9AAO= <AF97D4?.  9FB8O <AF97D<DB64A<S»   

'EFAO= HDBAF4?PAO= >BAFDB?P 

1) #B?P;GSEP >BAEC9>FB@ ?9>J<< < D9>B@9A8G9@B= ?<F9D4FGDB= BF69F<FP A4 6BCDBEO: 
 +FB S6?S9FES BEAB6AB= ;484K9= <AF97D4?PAB7B <EK<E?9A<S? 
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 �4>4S HGA>J<S A4;O649FES C9D6BB5D4;AB= 8?S 84AAB= HGA>J<< A4 ;484AAB@ 
CDB@9:GF>9? (CD<@9D) 

 � K9@ EBEFB<F BEAB6AB9 E6B=EF6B C9D6BB5D4;AB=? 
 +FB A4;O64RF A9BCD989?9AAO@ <AF97D4?B@? 
 +9@ BF?<K49FES A9BCD989?9AAO= <AF97D4? BF C9D6BB5D4;AB= HGA>J<<? 
 +9@G D46AO CDB<;6B8A4S < 8<HH9D9AJ<4? A9BCD989?9AAB7B <AF97D4?4?  
 � K9@ ;4>?RK4RFES CD46<?B <AF97D<DB64A<S 4?795D4<K9E>B= EG@@O HGA>J<=? 
 +9@G D469A <AF97D4? BF 8<HH9D9AJ<4?4 A9>BFBDB= HGA>J<<? 
 � K9@ EBEFB<F 79B@9FD<K9E><= E@OE? A9BCD989?9AAB7B <AF97D4?4? 
 �4> <; HBD@G? 8<HH9D9AJ<DB64A<S CB?GK4RF HBD@G?O <AF97D<DB64A<S? 
 � K9@ EBEFB<F @9FB8 A9CBED98EF69AAB7B <AF97D<DB64A<S HGA>J<=? (CD<@9D) 
 �4> CDB69D<FP, CD46<?PAB ?< A4=89A <AF97D4?? 

 

"J9ABKAB9 ;484A<9 
 !4=F< A9BCD989?9AAO= <AF97D4?  (6;4<@BCDB69D>4) 1) ∫(ÿ ∙ ýĀ 2   Ā:ýĀ+ÿÿ+ÿ + ÿ ∙ Ā ∙ �Ā� ý)�ý        Ā) ∫ ÿ + Āÿ ∙ ý + Ā �ý 

ā) ∫(ÿ ∙ ýÿ2ÿ 2 Ā) ∙ (ýÿ 2 Ā ∙ ý + ă)ÿ∙Ā�ý         Ă) ∫ ýĀ ∙ ��ÿ(ýĀ+ÿ + ÿ)�ý 

ă) ∫ (þÿ ý)Āÿ ∙ ý � 

�4D<4AF m n 

1 7 8 

 2 3 

3 6 4 

 

 

 "J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 
&9>EF ;484A<S:  <A8<6<8G4?PA4S D45BF4 EBEFB<F <; 6 ;484A<= 32 64D<4AFB6. 
�D<F9D<< BJ9A><: >4:8B9 69DAB 6OCB?A9AAB9 ;484A<9 BJ9A<649FES 6 1 54??. �FB7B:  

�B?-6B 54??B6 "J9A>4 

6 «5» 

5 «4» 

3-4 «3» 

2 < @9A99  «2» 

 

  

�OK<E?<FP A9BCD989?9AAO= <AF97D4?: 
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�4
D<
4A
F 

1 2 3 4 5 6 

1 
 ∫ (4ý5 2ý4 + 2) dx 

 

∫ ( 2ý7+  7ý) āý 

∫ (√ý75 + Ăý2 4sin x) dx    
 

∫ 21 2 3ý dx  ∫ ý√1 + 3ý2 dx∫ 2lnx ∙ dx 

2 ∫(3ý5 2 5ý+ 8)dx 

 

∫ ( 1ý7+  3ý) āý 

∫ (√ý65 + Ăý2 sin x) dx    ∫ 41+5xdx   ∫ ý2√3 + 7ý3 dx∫ x ∙ sinx∙ dx 

3 ∫(5ý2 + ý2 10)dx 

 

∫ (13ý22  7ý) āý 

∫ (√ý74+ 3siĀý2 cos x) dx    
∫ Āā�(7x+ 1)dx   ∫(2+ 4x)3dx 

 

∫ 2x ∙ Ăý∙ dx 

4 ∫ (3ý5 2 ý4+ 3) dx 

 

∫ ( 2ý8+  8ý) āý 

∫ (√ý45+ 5Ăý2 2sin x) dx    
 

∫ 31 2 6ý dx  ∫ :3 + 4ý dx∫ 7x ∙ cosx∙ dx 

5 ∫(3ý2 2 6ý+ 0,5)dx 

 

∫ ( 3ý4+  2ý) āý 

∫ (√ý58+ 3Ăý2 6ý) dx    
∫ sin(42 5ý) dx   ∫ ý(1+ 3ý2)4dx 

 

∫ ý3lnx∙ dx 

6 ∫(7ý4 2 3ý+ 14)dx      

∫ ( 9ý3+  5ý) āý 

∫ (√ý57+ 4Ăý2 2sin x) dx    
∫ 2125xdx   ∫(1+ 7ý)4dx 

∫ 2x ∙ sinx∙ dx 

7 ∫(3ý5 2 ý+ 7)dx 

 ∫ (√ý67 + 9ý2 4cos x) dx    ∫ e42xdx   ∫ ý(2+ 3ý2)5dx 

∫ 6x ∙ cosx∙ dx 
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∫ ( 1ý22  6ý) āý 

8 ∫(3ý4+ 0,2ý2 8)dx 

∫ ( 3ý5+  4ý) āý 

∫ (√ý25 + 5ý2 3sin x) dx    ∫ 81+2xdx   ∫ :1 + 6ý dx∫ 5lnx ∙ dx 

9 ∫(ý9 2 2ý+ 5)dx 

 

∫ ( 3ý42  6ý) āý 

∫ (√ý57+ 4Ăý2 3ý) dx    
∫ sin(6ý+ 5) dx   ∫(32 ý)2dx 

∫ x ∙ Ăý ∙ dx 

10 ∫ (2ý5 2 13 ý+ 1) dx 

 

∫ ( 1ý2+  8ý) āý 

∫ (√ý45 + Ăý2 4sin x) dx    
 

∫ 23 2 ý dx   ∫ :6 2 2ý dx∫ 8x ∙ cosx∙ dx 

11 ∫(5ý3 2 7ý+ 2)dx 

 

∫ ( 4ý52  2ý) āý 

∫ (√ý35 + 8ý2 cos x) dx    ∫ e423xdx   ∫ :1 2 2ý dx∫ x ∙ lnx∙ dx 

12 ∫(3ý3+ 0,5ý2 1)dx   
 

∫ ( 3ý32  2ý) āý 

∫ (√ý34+ 4sin x2 2cos x) dx    
∫ Āā�(7x+ 1)dx   ∫(1+ 5x)3dx 

∫ 3x ∙ sinx∙ dx 

13 ∫(4ý3 + 2ý2 5)dx 

 

∫ ( 6ý42  5ý) āý 

∫(:x6+ 2cos x2 3x)dx    
∫ ��Ā(3x2 1)dx   ∫ ý(2+ 4ý2)4dx 

∫ 3x ∙ Ăý∙ dx 

14 ∫(2ý5 2 3ý+ 8)dx 

 

∫ ( 1ý5+  3ý) āý 

∫ (√ý25 + 7ý2 sin x) dx    ∫ 31+5xdx   ∫ :3 + 2ý dx∫ 5x ∙ cosx∙ dx 
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15 ∫(2ý2 + 7ý2 10)dx 

 

∫ ( 4ý22  3ý) āý 

∫ (√ý34+ 3sin x2 2cos x) dx    
∫ Āā�(3x+ 1)dx   ∫(2+ 5x)3dx 

∫ ý6 ∙ lnx∙ dx 

16 ∫ (3ý5 2 ý2+ 7) dx 

 

∫ ( 2ý2+  8ý) āý 

∫ (√ý35+ 5Ăý2 sin x) dx    
∫ 31 2 2ý dx  ∫ :3 + 2ý dx∫ 4x ∙ sinx∙ dx 

17 ∫(3ý2 2 2ý+ 0,5)dx 

 

∫ ( 3ý4+  7ý) āý 

∫ (√ý38+ 3Ăý2 2ý) dx    
∫ sin(42 2ý) dx   ∫(6+ 3ý)4dx 

∫ 6lnx ∙ dx 

18 

 

 

 

∫(6ý4 2 ý+ 4)dx 

 

∫ ( 1ý3+  6ý) āý 

∫ (√ý57+ 2Ăý2 4sin x) dx    
∫ 212xdx   ∫ ý(1+ 3ý2)4dx 

∫ 4x ∙ Ăý∙ dx 

19 ∫(5ý4 2 3ý+ 2)dx 

 

∫ ( 1ý22  2ý) āý 

∫ (√ý37 + 4ý2 5cos x) dx    ∫ e423xdx   ∫(2+ 4ý)5dx 

∫ ý2 ∙ lnx∙ dx 

20 ∫(2ý4 + 8ý2 4)dx 

∫ ( 7ý5+  4ý) āý 

∫ (√ý35 + 2ý2 2sin x) dx    ∫ 31+2xdx   ∫ :1 + 4ý dx∫ 8x ∙ sinx∙ dx 

21 ∫(ý2 2 7ý+ 2)dx 

 

∫ ( 3ý42  5ý) āý 

∫ (√ý37 + Ăý2 4ý) dx    ∫ sin(2ý+ 5) dx   ∫(62 ý)2dx 

∫ 3x ∙ cosx∙ dx 

22 ∫ (6ý5 2 12 ý+ 1) dx 

 ∫ (√ý25 + Ăý2 5sin x) dx    
 

∫ 23 2 4ý dx  ∫ :3 2 2ý dx∫ 6x ∙ Ăý∙ dx 
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∫ (12ý2+  3ý) āý 

23 ∫(5ý4 2 2ý+ 12)dx 

 

∫ ( 4ý22  2ý) āý 

∫ (√ý35 + 2ý2 3cos x) dx    ∫ e422xdx   ∫ :1 2 8ý dx∫ 5x ∙ sinx∙ dx 

24 ∫(3ý2 + 5ý2 1)dx 

 

∫ ( 1ý32  3ý) āý 

∫ (√ý34+ 2sin x2 cos x) dx    
∫ Āā�(2x+ 1)dx   ∫ ý(2+ 7ý2)3dx 

∫ 9x ∙ cosx∙ dx 

25 ∫(4ý3 + ý2 3)dx 

 

∫ ( 2ý42  5ý) āý 

∫(:x3+ cos x2 6x)dx    
∫ ��Ā(5x2 1)dx   ∫(2+ 3x)4dx 

∫ ý4 ∙ lnx∙ dx 

26 ∫ (4ý5 2 ý4+ 2) dx 

 

∫ ( 1ý7+  3ý) āý 

∫ (√ý74+ 3siĀý2 cos x) dx    
 

∫ 31 2 6ý dx  ∫(1+ 3ý)4dx 

 

∫ 7x ∙ Ăý∙ dx 

27 ∫(3ý5 2 5ý+ 8)dx 

 

∫ (13ý22  7ý) āý 

∫ (√ý45+ 5Ăý2 2sin x) dx    
∫ sin(42 5ý) dx   ∫(1+ 7ý)4dx 

∫ 2x ∙ cosx∙ dx 

28 ∫(5ý2 + ý2 10)dx 

 

∫ ( 2ý8+  8ý) āý 

∫ (√ý58+ 3Ăý2 6ý) dx    
∫ 2125xdx   ∫(2+ 3ý)5dx 

∫ 5x ∙ Ăý∙ dx 

29 ∫ (3ý5 2 ý4+ 3) dx 

 ∫ (√ý57+ 4Ăý2 2sin x) dx    
∫ e42xdx   ∫ :1 + 6ý dx∫ 12x∙ cosx ∙ dx 



25 

 

∫ ( 3ý4+  2ý) āý 

30 ∫(3ý2 2 6ý+ 0,5)dx 

 

∫ ( 9ý3+  5ý) āý 

∫ (√ý67 + 9ý2 4cos x) dx    ∫ 81+2xdx   ∫(32 ý)2dx 

∫ 3lnx ∙ dx 

31 ∫(7ý4 2 3ý+ 14)dx     ∫ ( 1ý22  6ý) āý 

∫ (√ý25 + 5ý2 3sin x) dx    ∫ sin(6ý+ 5) dx   ∫ :6 2 2ý dx∫ 6x ∙ sinx∙ dx 

32 ∫(3ý5 2 ý+ 7)dx 

 

∫ ( 3ý5+  4ý) āý 

∫ (√ý57+ 4Ăý2 3ý) dx    
 

∫ 23 2 ý dx   ∫ :1 2 2ý dx∫ x ∙ cosx∙ dx 

 

&9@4 1. 5 «"CD989?9AAO= <AF97D4? < 97B CD<?B:9A<S».      

'EFAO= HDBAF4?PAO= >BAFDB?P 

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

 +FB F4>B9 BCD989?9AAO= <AF97D4? BF HGA>J<< þ = �(ý)  CB BFD9;>G [ÿ; Ā]? 

 � K9@ EBEFB<F 79B@9FD<K9E><= E@OE? BCD989?9AAB7B <AF97D4?4? 
 � K9@ EBEFB<F H<;<K9E><= E@OE? BCD989?9AAB7B <AF97D4?4? 
 % CB@BMPR >4>B= HBD@G?O 6OK<E?SRF BCD989?9AAO= <AF97D4?? 
 �4>B6O BEAB6AO9 E6B=EF64 BCD989?9AAB7B <AF97D4?4? 
 �4>B64 EI9@4 D9L9A<S ;484K< A4 6OK<E?9A<9 C?BM48< H<7GDO E CB@BMPR 
BCD989?9AAB7B <AF97D4?4? (CD<@9D) 

 �4>B64 EI9@4 D9L9A<S H<;<K9E><I ;484K E CB@BMPR BCD989?9AAB7B <AF97D4?4? 
(CD<@9D) 

 

"J9ABKAB9 ;484A<9 
1. !4=F< C?BM48P H<7GDO, B7D4A<K9AAB= ?<A<S@<: 
4) G = I2-10I+25, G = 5-I         5)þ = ý2, þ = 2 2 ý, у = 0. 
2. %>BDBEFP FBK><, 86<:GM9=ES CDS@B?<A9=AB, ;484A4 GD46A9A<9@ S (t) = 3t 

�OK<E?<FP CGFP, CDB=89AAO= FBK>B= ;4 5 E9>GA8 CBE?9 A4K4?4 86<:9A<S. 
3.  �OK<E?<FP D45BFG, EB69DL9AAGR CD< D4EFS:9A<< CDG:<AO A4 6 E@, 9E?< 8?S 
E:4F<S 99 A4 3 E@ AG:AB CD<?B:<FP E<?G 15 ! 

 

 

"J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 
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&9>EF ;484A<S:  <A8<6<8G4?PA4S D45BF4 EBEFB<F <; 4 ;484A<= 32 64D<4AFB6. 
�D<F9D<< BJ9A><: >4:8B9 69DAB 6OCB?A9AAB9 ;484A<9 BJ9A<649FES 6 1 54??. �FB7B:  

�B?-6B 54??B6 "J9A>4 

4 «5» 

3 «4» 

2 «3» 

1 < @9A99  «2» 

 

!4=F< C?BM48P H<7GDO, B7D4A<K9AAB= ?<A<S@<: 

�4D<4AF 1 2 3 4 

1 G= 1- I2 , G=0     
 

G= I2 -1, G=0 ,   I = 
0, I =  1          

G = 4 – I2, G = I + 
2, G = 0 

G = I2, G = :х 

2 G= 4- I2   ,     G=0      
  

G= I2 -4, G=0 , I = 
0, I = - 1       

G = 4I – I2, G = 4 
– I, G = 0 

G = 4 – I2, G = 2 - 
I 

3 G= 9- I2,   G=0     
     

G= I2 -9, G=0  , I= - 
2, I = 1     

G = I3,  G = (I – 
2)2, G = 0 

G = 4I – I2, G = I 

4 G= I2 +1, I=-1, I=2, 
G=0  

 

G= I3 -1, I=0, G=0         G = (I + 1)2, G = 1 
– I, G = 0 

G = I3, G = :х 

5 G= I2 +2, I=-2, I=1, 
G=0    
  

G = -I3 -1, I= 0, I= 
-1, G=0       

G = 4I – I2, G = I, 
G = 0 

G = (I + 1)2, G = 3 
+ I 

6 G= I2 -1, I=1, I=2, 
G=0    
    

G= I3 -1, I= - 1, G=0         G = 4 – I2, G = 2 - 
I, G = 0 

G = I3,  G = (I – 
2)2, I = 0 

7 G= I2 -4, I=2, I=3, 
G=0    
    

G = -I3 -1, I= 1, I= 
-1, G=0       

G = (I + 1)2, G = 3 
+ I, G = 0 

G = 4 – I2, G = I + 
2 

8 G= I2 +3, I=0, I=1, 
G=0      
   

G= I3 -1, I= - 1, 

I=0, G=0          
G = - I3,  G = (I + 
2)2, G = 0 

G = I + 3, G = (I + 
1)2  

9 G= I3 +1, I= -1, 

I=1, G=0   
     

G= I2 -1, G=0        G = I2, G = :х,  G 
= 0, I = 4 

G = 4I – I2, G = 4 
- I 

10 G= I3 +1, I=0, I=1, 
G=0     
    

G= I2 -4, G=0        G = I3, G = :х,  G 
= 0, I =9 

G = (I + 1)2, G = 1 
- I 

11 G= I3 -1, I=1, I=2, 
G=0      
     

G= I2 -9, G=0        G = I + 2, G = 4 – 
I2, G = 0 

G = :х,   G = I2 

12 G = -I3 -1, I= -2, I= 
-1, G=0 
       

 

G= I2 -1, G=0 , I = 0      G = I3, G = :х,  G 
= 0, I =2 

G = 3 + I, G = (I + 
1)2 

13 G = -I3 +1, I= -1, G= I2 -4, G=0 , I = 1      G = I2, G = :х,  G G = I, G = 4I – I2  
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I=1, G=0   
      

= 0, I = 9 

14 G = I3 +2, I= -1, 

I=1, G=0   
      

G= I2 -9, G=0  , I= 
1, I = 2      

G = I3, G = :х,  G 
= 0, I =4 

G = 2 - I , G = 4 – 
I2  

15 G= I2 +4, I= -1, 

I=1, G=0   
   

G = -I3 -1, I= 1, G=0      G = 4 – I, G = 4I – 
I2, G = 0 

G = :х,  G = I3  

16 G= I2 +3, I=0, I=1, 
G=0     
 

G= I2 -4, G=0 , I = 
2, I = - 1       

G = I2, G = :х,  G 
= 0, I = 2 

G = 4I – I2,G = 4 – 
I,I = 0 

17 G = I2 +1, I= -1, 

I=1, G=0   
              

G= I2 -9, G=0  , I= - 
2, I = 3     

G = I3, G = :х,  G 
= 0, I =3 

G = I + 2, G = 4 – 
I2  

18 G=2I2, I= -1, I=2, 
G=0     
   

G = -I3 -1, I= 2, I = 
0, G=0       

G = (I – 2)2, G = 
I3,  G = 0 

I = 0, G = - I3,   

G = (I + 2)2 

19 G=2I2, I= -2, I=1, 
G=0      
   

G= I3 -1, I= - 1, G=0         G = I3, G = :х,  G 
= 0, I =5 

G = 4 - I , G = 4I – 
I2 

20 G=x2+1, x= -2, x=0, 

G=0 
 

G= I2 -4, G=0 , I = 
1, I = - 1       

G = I2, G = :х,  G 
= 0, I = 3 

I = 0, G = I3,  G = 
(I – 2)2  

21 G= x2+1, I=0, I=1, 
G=0      
          

G= I2 -9, G=0  , I= - 
2, I = 2      

G = 1 – I, G = (I + 
1)2, G = 0 

G = 4 – I2, G = 2 + 
I 

22 G= I2 +2, I= -1, 

I=1, G=0    
           

G= I3 -1, I= - 2,G=0         G = I, G = 4I – I2, 

G = 0 
G = - I3,  G = (I + 
2)2, 

 I = 0 
23 G= I2 +3, I= -1, 

I=0, G=0  
            

G = -I3 -1, I= 2, I = 
1, G=0       

G = I3, G = :х,  G 
= 0, I =6 

I = 0, G = 4I – I2, 

G = 4 – I 

24 G= I2 +2, I=-1, I=2, 
G=0   
            

G = -I3 -1, I= 2, G=0      G = I2, G = :х,  G 
= 0, I = 5 

G = (I + 1)2, G = I 
+ 3 

25 G= x2+1, x=0, x=2, 

G=0       
       

G = -I3 -1, I= 3, G=0      G = I3, G = :х,  G 
= 0, I =7 

G = 2 + I , G = 4 – 
I2 

26 G= I3 +1, I=0, I=1, 
G=0    
     

G= I2 -1, G=0 ,   I = 
0, I =  1          

G = 2 - I, G = 4 – 
I2, G = 0 

G = 9 – I2, G = 3 - 
I 

27 G= I3 -1, I=1, I=2, 
G=0       
    

G= I2 -4, G=0 , I = 
0, I = - 1       

G = I2, G = :х,  G 
= 0, I = 6 

G = 1 - I , G = (I + 
1)2 

28 G = -I3 -1, I= -2, I= 
-1, G=0 
       

G= I2 -9, G=0  , I= - 
2, I = 1     

G = 3 + I, G = (I + 
1)2, G = 0 

G = (I + 2)2 , I = 
0,  

G = - I3  

29 G = -I3 +1, I= -1, 

I=1, G=0  
       

G= I3 -1, I=0, G=0         G = (I + 2)2, G = - 
I3,  G = 0 

G = 3 - I , G = 9 – 
I2  

30 G = I3 +2, I= -1, G = -I3 -1, I= 0, I= G = I2, G = :х,  G G = (I – 2)2 , I = 



28 

 

I=1, G=0   
      

-1, G=0       = 0, I = 7 0, G = I3  

31 G= I2 +4, I= -1, 

I=1, G=0  
    

G= I3 -1, I= - 1, G=0         G = - I3,  G = (2 + 
I)2, G = 0 

G = 9 – I2, G = I + 
3 

32 G= I2 +3, I=0, I=1, 
G=0   
   

G = -I3 -1, I= 1, I= 
-1, G=0       

G = I3, G = :х,  G 
= 0, I =8 

G = 4 – I , I = 0,  
G = 4I – I2 

    

&9@4  2. 1    �9>FBDO 

'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@  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.  �4> A4=F< G7B? @9:8G 69>FBD4@<, ;484AAO@< E6B<@< >BBD8<A4F4@<? 

  "J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 
 �4AO 69>FBDO     þ⃗ = (þý, þþ,þÿ),  ÿ⃗⃗ = (ÿý, ÿþ,ÿÿ),   с⃗⃗⃗⃗ = (сý, сþ,сÿ). 

 !4=F<: 1) E>4?SDAB9 CDB<;6989A<9 (2þ⃗ + 3ÿ⃗⃗ ) ∙ (с⃗ 2 2ÿ⃗⃗ );   
              2)  G7B? @9:8G 69>FBD4@<  þ⃗иÿ⃗⃗ 

 
�4D<4AF þ⃗ = (þý, þþ,þÿ), ÿ⃗⃗ = (ÿý, ÿþ,ÿÿ), с⃗ = (сý, сþ,сÿ). 

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) 

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) 
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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. 2     #DS@4S A4 C?BE>BEF<. 

 #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=? 

   "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) 

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? 
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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? 

 

"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 #?BM48< C?BE><I H<7GD 
 '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=F9 BCD989?9A<9 CD<;@O. 
2.�4=F9 BCD989?9A<9 C<D4@<8O. 
3.�4=F9 BCD989?9A<9 J<?<A8D4. 
4.�4=F9 BCD989?9A<9 >BAGE4. 
5.�4C<L<F9 HBD@G?G A4IB:89A<S CB?AB= CB69DIABEF< CD<;@O. 
6. �4C<L<F9 HBD@G?G A4IB:89A<S CB?AB= CB69DIABEF< C<D4@<8O. 
7. �4C<L<F9 HBD@G?G A4IB:89A<S CB?AB= CB69DIABEF< J<?<A8D4. 
8. �4C<L<F9 HBD@G?G A4IB:89A<S CB?AB= CB69DIABEF< >BAGE4. 
 

 

&9@4  3.  2 "5N9@O F9? 

1) 'EFAO= HDBAF4?PAO= >BAFDB?P 

1. �4C<L<F9 HBD@G?G A4IB:89A<S B5N9@4 CD<;@O. 
2.  �4C<L<F9 HBD@G?G A4IB:89A<S B5N9@4 C<D4@<8O. 
3. �4C<L<F9 HBD@G?G A4IB:89A<S B5N9@4 J<?<A8D4. 
4. �4C<L<F9 HBD@G?G A4IB:89A<S B5N9@4 >BAGE4. 
 

2)�OCB?A<F9 BJ9ABKAB9 ;484A<9: 

1.+G7GAA4S FDG54 <@99F >648D4FAB9 E9K9A<9, 99 6A9LASS L<D<A425E@, FB?M9A4 EF9AB> 
3E@. �4>B64 @4EE4 B8AB7B CB7BAAB7B @9FD4 FDG5O (C?BFABEFP KG7GA4 7,3 7/E@3)? 
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2. %6<AJB64S FDG54 (C?BFABEFP E6<AJ4 11,4 7/E@3) E FB?M<AB= EF9AB> 4 @@ <@99F 
6AGFD9AA<= 8<4@9FD 13 @@. �4>B64 @4EE4 25@ QFB= FDG5O? 

&9@4 4. 1  "EAB6O F9BD<< 69DBSFABEF9=   

'EFAO= HDBAF4?PAO= >BAFDB?P 

1) #B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4)    
 +FB A4;O64RF 69DBSFABEFPR EB5OF<S �? (>?4EE<K9E>B9 BCD989?9A<9 69DBSFABEF<). 
�4><@< E6B=EF64@< B5?4849F 69DBSFABEFP? 

 +FB A4;O64RF EG@@B= EB5OF<= �< �? �4> A4=F< 69DBSFABEFP EG@@O 86GI 
A9EB6@9EFAOI EB5OF<=? EB6@9EFAOI EB5OF<=? 

 �4><9 EB5OF<S A4;O64RFES A9;46<E<@O@<? ;46<E<@O@<? �4> A4=F< 69DBSFABEFP 
CDB<;6989A<S 86GI A9;46<E<@OI EB5OF<=? 

 +FB F4>B9 GE?B6A4S 69DBSFABEFP? �4> 6OK<E?<FP 69DBSFABEFP EB6@9EFAB7B 
CBS6?9A<S 86GI ;46<E<@OI EB5OF<=? 

 #B >4>B= EI9@9 D9L4RFES ;484K< A4 CB?AGR 69DBSFABEFP? 
   

2)  BJ9ABKAB9 ;484A<9 
 1. � @474;<A9 6OEF46?9AO 8?S CDB84:< 18 <;89?<=, ED98< >BFBDOI 6 <;89?<= 
A9>4K9EF69AAO9. �4>B64 69DBSFABEFP FB7B, KFB 6;SFO9 E?GK4=AO@ B5D4;B@ 3 <;89?<S 5G8GF 
A9>4K9EF69AAO@<?  
 2. !4 E5BDBKAB9 CD98CD<SF<9 CBEFGC<?< B8ABF<CAO9 >B@C?9>FGRM<9 E FD9I 
;46B8B6 6 >B?<K9EF69:  35 2E C9D6B7B ;46B84,35 – EB 6FBDB7B, 30 – E FD9FP97B. �9DBSFABEFP 
>4K9EF69AAB7B <;7BFB6?9A<S <;89?<= A4 C9D6B@ ;46B89 D46A4 0,7; A4 6FBDB@ -0,8; A4 
FD9FP9@ -0,9. �4>B64 69DBSFABEFP FB7B, KFB 6;SFB9 E?GK4=AO@ B5D4;B@ <;89?<9 5G89F 
>4K9EF69AAO@? 
 3)  BJ9ABKAB9 <A8<6<8G4?PAB9 ;484A<9  
                      

&9>EF ;484A<S: <A8<6<8G4?PA4S D45BF4 EBEFB<F <; 2 ;484A<= 32 64D<4AFB6  
�D<F9D<< BJ9A<64A<S: 
№1 – 2 54??4 
№2 – 4 54??4 
�FB7B:  

�B?-6B 54??B6 "J9A>4 

6 «5» 

5 «4» 

3-4 «3» 

2 < @9A99  «2» 

 

1. � @474;<A9 6OEF46?9AO 8?S CDB84:< n <;89?<=, ED98< >BFBDOI k <;89?<= 
A9>4K9EF69AAO9. �4>B64 69DBSFABEFP FB7B, KFB 6;SFO9 E?GK4=AO@ B5D4;B@ m <;89?<= 
5G8GF A9>4K9EF69AAO@<?  
�4D<4AF n k m 64D<4AF n k m 

1 20 6 2 17 24 8 2 
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2 18 8 3 18 30 9 3 

3 16 6 2 19 15 5 2 

4 14 5 3 20 17 6 3 

5 12 4 3 21 18 8 4 

6 10 4 2 22 20 7 2 

7 18 6 3 23 22 6 3 

8 22 8 2 24 26 8 2 

9 24 10 3 25 28 7 3 

10 26 6 2 26 30 10 2 

11 30 8 3 27 26 6 2 

12 25 7 2 28 28 10 3 

13 23 6 3 20 6 2 20 

14 24 8 2 18 8 3 18 

15 30 9 3 16 6 2 16 

16 28 7 3 32 22 8 2 

 

2. !4 E5BDBKAB9 CD98CD<SF<9 CBEFGC<?< B8ABF<CAO9 >B@C?9>FGRM<9 E FD9I ;46B8B6 
6 >B?<K9EF69:  Ā1 2E C9D6B7B ;46B84, Ā2  EB 6FBDB7B,  Ā3 E FD9FP97B. �9DBSFABEFP 
>4K9EF69AAB7B <;7BFB6?9A<S <;89?<= A4 C9D6B@ ;46B89  Ă1  A4 6FBDB@ Ă2  , A4 FD9FP9@ Ă3. 

 �4>B64 69DBSFABEFP FB7B, KFB 6;SFB9 E?GK4=AO@ B5D4;B@ <;89?<9 5G89F 
>4K9EF69AAO@? 

�4D<4AF Ā1 Ă1 Ā2   Ă2 Ā3 Ă3 �4D<4
AF 

Ā1 Ă1 Ā2 Ă2 Ā3 Ă3 

1 25 0,9 35 0,8 40 0,7 17 30 0,9 20 0,7 50 0,7 

2 15 0,8 25 0,7 10 0,7 18 20 0,8 10 0,9 20 0,9 

3 40 0,9 35 0,7 25 0,9 19 25 0,9 35 0,8 40 0,7 

4 25 0,7 10 0,9 15 0,8 20 15 0,8 25 0,7 20 0,9 

5 10 0,9 20 0,8 20 0,6 21 40 0,9 25 0,8 35 0,8 

6 40 0,8 30 0,8 30 0,9 22 14 0,8 26 0,6 20 0,7 

7 20 0,8 50 0,9 30 0,8 23 18 0,9 32 0,8 30 0,7 

8 35 0,7 35 0,8 30 0,9 24 30 0,9 20 0,7 10 0,8 

9 15 0,9 45 0,8 40 0,9 25 16 0,9 24 0,8 60 0,9 

10 40 0,8 15 0,7 45 0,8 26 30 0,9 10 0,7 10 0,7 

11 20 0,9 15 0,9 15 0,8 27 15 0,8 35 0,9 50 0,8 

12 14 0,8 26 0,9 10 0,8 28 40 0,8 20 0,8 40 0,9 

13 16 0,8 40 0,9 44 0,7 29 25 0,9 35 0,8 40 0,7 

14 30 0,9 20 0,7 50 0,7 30 15 0,8 25 0,7 10 0,7 

15 20 0,8 10 0,9 20 0,9 31 35 0,7 35 0,8 30 0,9 

16 16 0,9 24 0,8 60 0,9 32 15 0,9 45 0,8 40 0,9 

 

&9@4 4. 2 "EAB6O @4F9@4F<K9E>B= EF4F<EF<><   

'EFAO= HDBAF4?PAO= >BAFDB?P 

 1.#B?P;GSEP >BAEC9>FB@ ?9>J<< < D9>B@9A8G9@B= ?<F9D4FGDB= BF69F<FP A4 6BCDBEO: 
 +FB <;GK49F @4F9@4F<K9E>4S EF4F<EF<>4? 
 �4>B6O ECBEB5O CD98EF46?9A<S 84AAOI 6 @4F9@4F<K9E>B= EF4F<EF<>9? 
 +FB F4>B9 79A9D4?PA4S EB6B>GCABEFP? 
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 +FB F4>B9 6O5BDBKA4S EB6B>GCABEFP? 
 �4>B6O B5N9@O 79A9D4?PAB= < 6O5BDBKAB= EB6B>GCABEF<? 
 +FB F4>B9 64D<4J<BAAO= < <AF9D64?PAO9 DS8O D4ECD989?9A<S? 
 +FB F4>B9 EF4F<EF<K9E>B9 D4ECD989?9A<9? 
 +FB F4>B9 CB?<7BA < 7<EFB7D4@@4? 
 �4>B6O BEAB6AO9 I4D4>F9D<EF<>< 64D<4J<BAAB7B DS84 

 

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

&9>EF ;484A<S: <A8<6<8G4?PA4S D45BF4 EBEFB<F <; 3 ;484A<= 25 64D<4AFB6.   
�4A4 6O5BD>4 (CDBFB>B? A45?R89A<=), 789 N – B5N9@ 6O5BD><.  
!4K4?B C9D6B7B <AF9D64?4:0. �?<A4 <AF9D64?4:1 
#B 6O5BD>9 
1. EBEF46<FP 64D<4J<BAAO= DS8 
2. 6OK<E?<FP BFABE<F9?PAO9 K4EFBFO (K4EFBEF<) < A4>BC?9AAO9 K4EFBEF< 

3.  CBEFDB<FP 7D4H<>< 64D<4J<BAAB7B DS84 (CB?<7BA < 7<EFB7D4@@G)    
'E?B6<9 <A8<6<8G4?PAB7B ;484A<S: 
�O5BD>4 �1   N = 69  

0 4 2 0 5 1 1 3 0 2  2 4 3 2 3 3 0 4 5 1 

3 1 5 2 0 2 2 3 2 2  2 6 2 1 3 1 3 1 5 4 

5 5 3 2 2 0 2 1 1 3  2 3 5 3 5 2 5 2 1 1  

2 3 4 3 2 3 2 4 2              

�O5BD>4 �2    N = 66  

3 7 4 6  1 4 2 4 6 5 3 2 9 0 5 6 7 7 3 1 

5 5 4 2  6 2 1 5 3 3 1 5 6 4 4 3 4 1 5 5  

3 4 3 7  4 5 6 7 5 2 4 6 6 7 7 3 5 4 4 3 

5 5 7 6  6 1                

 

�O5BD>4 �3   N = 82 

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

2 1 0 1 2 1 4 4 2 3 3 5 5 2 1 2 3 2 3 1 

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

3 1                   

�O5BD>4 �4   N = 70 

3 3 1 0 0 3 3 5 3 0 0 4 1 5 1 6 5 4 7 4  

5 3 3 0 2 3 1 4 1 2 4 3 4 5 4 0 5 6 6 3 

5 4 1 3 3 6 3 1 1 5 2 3 5 3 3 4 1 5 6 1 

3 3 3 5 6 1 2 1 3 4            

�O5BD>4 �5   N = 81 
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0 2 5 1 0 8 6 0 6 0 3 5 0 1 8 7 6 0 7 7  

3 3 6 5 4 5 6 4 4 5 5 5 6 4 7 7 7 7 5 6  

2 3 3 5 5 4 4 6 5 5 4 6 4 5 6 7 1 1 2 2  

3 6 6 4 4 4 5 5 6 2 2 2 1 3 4 4 2 3 6 4 0 

�O5BD>4 �6    N = 73 

4 1 0 7 6 3 7 8 7 4 7 8 7 3 9 3 1 5 10 10 

6 5 7 6 3 8 4 3 8 4 6 8 7 8 7 7 7 4 11 10 

6 7 4 4 0 5 4 4 8 5 5 7 3 8 5 6 6 6 10 10 

3 5 7 8 5 7 9 8 2 3 6 9 11         

�O5BD>4 �7    N = 64 

2 2 1 3 4 2 1 1 3 3 4 3 2 4 2 1 4 3 1 4  

0 4 2 3 4 3 7 1 3 3 3 4 3 2 1 2 3 3 1 5  

3 0 2 1 2 3 0 0 3 6 2 4 3 4 2 4 1 2 0 3  

1 0 0 2                  

 �O5BD>4 �8    N = 80 

8 4 4 7 5 5 5 3 2 3 6 7 6 6 7 7 6 10 10 10 

7 6 8 7 7 9 1 3 4 7 4 4 5 4 9 6 5 10 10 11 

9 5 6 5 6 4 7 2 5 7 6 7 3 8 8 7 4 11 10 10 

7 5 7 6 6 5 6 6 6 5 8 1 9 1 4 5 6 8 4 8  

 �O5BD>4 �9     N = 79 

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

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

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

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

�O5BD>4 �10    N = 88 

3 5 6 8 4 5 4 7 2 7 7 3 7 4 4 5 4 4 5 2 

4 8 8 4 6 5 9 4 0 4 4 4 9 3 3 2 1 5 2 5  

5 3 4 4 7 9 1 1 4 5 2 5 7 6 1 2 5 6 3 1  

2 6 7 3 3 2 5 4 8 2 6 5 9 5 5 2 8 3 6 4 

6 6 8 7 3 3 7 3             

�O5BD>4 �11 N = 86 

4 5 6 1 1 6 2 2 8 4 5 5 4 2 3 4 7 5 4 7  

3 3 4 4 3 8 4 3 5 5 2 1 4 3 5 1 4 3 3 3 

1 0 2 2 1 7 5 2 6 2 1 1 8 4 5 4 1 4 5 4 

4 2 3 4 3 3 9 2 6 2 3 2 7 1 4 7 3 5 7 2 
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5 5 4 4 6 1                

 �O5BD>4 �12 N = 80 

 11 10 11 6 7 8 7 3 7 3 3 7 9 5 4 7 2 7 8 5 

 10 11 11 7 4 5 5 5 6 4 5 8 9 8 5 6 7 9 5 7 

 10 11 10 9 3 8 9 7 6 6 9 8 6 4 6 7 8 7 5 7 

 10 10 11 8 4 6 8 3 6 6 7 7 6 3 8 5 8 5 5 9 

�O5BD>4 �13   N = 71 

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

0 0 1 5 5 5 6 4 4 5 5 6 6 1 2 1 3 2 1 0  

0 2 3 1 0 3 1 1 1 2 1 1 0 0 1 1 3 0 2 3 

2 1 1 0 4 2 2 1 1 2 0                

 �O5BD>4 �14 N = 71 

6 6 5 6 11 8 7 4 4 8 3 2 3 9 7 6 9 5 8 10 

7 8 6 9 10 3 9 5 7 6 8 9 9 3 8 4 8 4 7 10 

4 6 9 2 10 8 7 7 7 8 4 3 6 2 3 8 6 9 6 11 

6 8 2 3 10 8 8 7 6 9 4           

 �O5BD>4 �15   N = 64 

2 0 1 2 0 0 2 2 1 1 0 0 0 0 1 2 0 4 0 0 2  

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

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

�O5BD>4 �16    N = 73 

5 4 4 4 5 0 3 7 2 2 3 0 5 6 3 4 6 1 2 5  

3 2 3 6 6 2 3 1 7 2 3 2 2 5 2 0 2 2 6 1 

3 6 7 7 2 0 4 6 1 1 6 7 1 3 4 6 6 3 2 1  

7 2 5 4 2 3 4 5 6 6 5 3 2         

�O5BD>4 �17    N = 95 

4 8 4 1 7 7 5 8 9 6 7 1 6 5 8 4 7 4 8 4  

6 5 7 4 8 7 4 3 2 8 7 5 0 4 7 6 3 5 7 2  

6 6 5 8 1 3 8 6 6 8 8 9 6 8 7 5 8 5 3 9 

5 7 7 8 3 7 9 6 5 4 4 4 7 7 4 7 5 9 5 9  

3 4 4 8 5 1 9 6 1 7 6 8 6 7 9       

�O5BD>4 �18    N = 73 

5 3 3 3 5 4 5 3 3 4 2 1 5 2 4 0 2 2 3 2  

1 3 3 1 2 4 6 6 4 1 2 4 3 1 5 2 4 6 3 8  

4 5 1 1 2 0 2 3 3 2 4 2 1 2 3 1 2 4 3 0 
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6 3 1 4 3 7 1 1 0 2 3 1 1         

�O5BD>4 �19    N = 80 

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

3 3 4 4 5 4 5 4 6 6 4 3 4 4 5 5 6 6 6 4  

0 1 0 0 2 3 5 3 3 1 3 2 2 5 6 5 4 4 6 2 

0 0 0 2 1 1 1 1 3 0 0 1 1 0 1 0 1 1 1 0 

�O5BD>4 �20    N = 89 

 7 8 4 0 4 6 5 4 3 2 4 8 6 2 2 5 3 6 6 5  

 3 5 6 7 8 9 5 2 5 4 5 6 6 3 6 5 3 4 5 1  

 3 7 5 3 3 3 7 5 3 4 9 2 1 4 4 4 2 4 3 4  

 5 5 3 7 5 3 2 6 2 4 4 4 0 6 1 3 4 4 5 4  

 3 5 4 1 1 9 9 5 0            

  �O5BD>4 �21 N = 85 

4 5 3 4 5 2 3 3 3 4 4 5 3 1 4 1 4 5 5 1  

2 5 5 5 3 4 3 5 5 4 0 2 6 7 1 3 2 2 4 2  

3 3 6 0 6 2 4 3 6 1 5 4 4 4 5 2 4 5 3 5 

5 6 2 2 3 2 2 5 2 5 5 0 7 1 0 0 0 5 3 2 

7 6 3 5 3                

 �O5BD>4 �22   N = 65 

2 3 1 6 4 6 3 3 1 3 1 2 4 4 4 3 0 3 2 4 

2 3 2 3 3 2 0 6 1 0 2 2 6 2 0 2 4 3 1 5  

3 0 4 4 3 5 3 2 5 2 0 2 0 2 5 0 1 3 3 2 

0 2 2 2 5                

�O5BD>4 �23   N = 66 

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

3 2 3 3 3 2 5 6 3 2 5 2 3 4 2 3 2 2 6 2 

0 1 2 3 6 2 1 4 3 3 1 5 4 3 2 1 1 1 6 3 

2 0 2 2 2 3                

�O5BD>4 �24    N = 76 

7 5 5 5 5 9 4 5 3 8 5 3 8 3 3 9 6 1 6 11 

8 3 3 6 2 7 4 4 3 5 7 4 6 5 2 9 5 8 6 11 

1 7 7 4 4 9 7 4 3 1 6 6 4 5 4 5 5 7 8 10 

8 4 2 7 7 5 9 6 2 7 7 9 2 6 8 11     

�O5BD>4 �25   N = 94 

2 0 2 6 2 3 5 3 8 3 6 4 5 2 6 6 5 5 8 8 

3 5 3 2 4 5 2 1 6 9 7 6 7 4 5 6 5 6 8 3  

6 5 5 1 7 6 4 1 5 6 4 7 2 8 8 2 8 2 1 6 
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5 2 3 6 3 3 5 3 3 7 5 6 6 3 4 6 7 4 6 2  

7 7 1 2 3 6 6 3 2 6 4 2 4 8       

  

   

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<  08.02.01 %FDB<F9?PEF6B < Q>EC?G4F4J<S ;84A<= < EBBDG:9A<= 

�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. 

�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» 

 

 

1 В4D<4AF 

1.ПD989? HGA>J<< – QFB: 
4) +<E?B    
5) #9D9@9AA4S 69?<K<A4 I  
6) ∞ - 59E>BA9KABEFP 
 

2. ЧFB5O 6OK<E?<FP CD989? HGA>J<<, A9B5IB8<@B … 
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4) $9L<FP EBBF69FEF6GRM99 GD46A9A<9 
5) #B8EF46<FP 6@9EFB I CD989?PAB9 ;A4K9A<9 < 6OCB?A<FP 89=EF6<S 
6) $4;89?<FP K<E?<F9?P < ;A4@9A4F9?P 8DB5< A4 A4<6OELGR EF9C9AP I 
 

3.В D9;G?PF4F9 6OK<E?9A<S CD989?4  limх→ ∞ 6х5+х23х522х4   CB?GK<FES: 

4) 0        
5) ∞                      

6)  6   
7)- 3 

 

4.В D9;G?PF4F9 6OK<E?9A<S CD989?4 HGA>J<< CB?GK<?< 8DB5P 40. �9 @B:AB ;4@9A<FP A4: 
4)  4 
5)  0,                  
6) ∞ 

 

5. В D9;G?PF4F9 6OK<E?9A<S CD989?4  limх→0(1 + 6х)1х CB?GK<FES: 

4) 0              

5)  е6  

6)  ∞ 

7) ех   

6.ПDB<;6B8A4S HGA>J<< G = f(I) – QFB: 

 4) lim&х →0 &у&х    
5) � = G´(I0) 

6)∫ ă(ý)āý 

7. (<;<K9E><= E@OE? C9D6B= CDB<;6B8AB=: 
4) E>BDBEFP 
5) E<?4                 
6) GE>BD9A<9 
 

8. ПDB<;6B8A4S HGA>J<< G = tgx D46A4: 

4) cos x                

5) –sinx                  

6)  1āā�2 ý          
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7) 2  1��Ā2 ý           

9. Д4A4 HGA>J<S y = f(x). ПDB8B?:<F9 HBD@G?G: dy =  

4) G´(I0) 

5) G´· dx 

6) F(x) + C 

7)∫ ă(ý)āý 

10.Н4=8<F9 CDB<;6B8AGR HGA>J<< ýýýʹ ʹ   , 9E?< Z(x,y) = 2x3 ∙ cos y 

 

4) 6x2 ∙ cos y       

5) 12x ∙ cos y         

6)  6x2 ∙ sin y          

7) 12x ∙ sin y 

 

11. �AF97D<DB64A<9 – QFB 89=EF6<9 A4IB:89A<S: 

4) CDB<;6B8AB= HGA>J<< 

5) CD989?4 HGA>J<< 

6) C9D6BB5D4;AB= HGA>J<< 

 

12. Н9BCD989?9AAO= <AF97D4? B5B;A4K49FES: 

4) ∫ ă(ý)āý  

5) ∫ ă(ý)āýĀÿ  

6) G´· dx 

7) G´(I0) 

13. П9D6BB5D4;A4S HGA>J<< y = sin x D46A4: 

4) cos x                

5) – sin x                  

6)  - cos x                

7) sin x    

 

14. ВOK<E?SS ∫ (2х 2 3х2 +  :х2 3 + 2х 2  4х3 + 6) āý, CB?GK49@: 
 

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

5) x2 – x3 + 
35 :ý53 + 2 ln|ý| + 2ý2 + 6ý +C 
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6)2 – 6x - 
23 :ý3 2 2ý2 +  12ý4 + � 

 

15. ВOK<E?SS ∫ хĀ ·  ехā+Ă · dx, CB?GK49@: 

4) х33  ·  ехā+Ă 

5) 13 ·  ехā+Ă 

6) 2I ·  ехā+Ă 

16. %>4?SDAB9 CDB<;6989A<9 69>FBDB6   ÿ ⃗⃗⃗⃗ = āÿ⃗   + ĂĀ ⃗⃗⃗ + ��⃗⃗⃗    и    Ā ⃗⃗⃗⃗ = Āÿ⃗  2 ăĀ ⃗⃗⃗ + Āý⃗        
D46AB: 

  4) 10          

  5) 0  

  6) 1   

  7) -1 

17.  'D46A9A<9 CDS@B=, CDBIB8SM9= K9D9; 869 84AAO9 FBK>< <@99F 6<8: 
 4) 0 CByAx   

 5) bkxy           

6)
 

1
b

y

a

x
  

7)
12

1

12

1

yy

yy

xx

xx








    

18.   Э>EJ9AFD<E<F9F Q??<CE4 164
22  yx  

4) 
2

1
   

5) 
2

3
   

 6) 
3

2
   

 7) 
2

3
 

  

 

19.   �4>BA 86<:9A<S FBK>< S(t) = 3 t2 – 6.  &B784 E>BDBEFP 86<:9A<S FBK>< 6 @B@9AF 
6D9@9A<   t = 3, D46A4: 
4)  18                 
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5)  6                        
 

6)  36 
  

 

20.  Д?<A4 69>FBD4  ÿ⃗⃗⃗ = 2ÿ⃗ 2 ĀĀ⃗ + Ā�⃗⃗⃗ D46A4 

4) 3   

5) -3    

6) 2   

7) 15 

21.  Н4=F<  ;A4K9A<S m < n, CD< >BFBDOI 69>FBDO  ÿ ⃗⃗⃗⃗⃗{Ā; Ā; ÿ}  < Ā⃗⃗⃗{ÿ; ÿĀ; ā} 

>B??<A94DAO 
 

 4) ÿ = 2, Ā = 3;    5)  ÿ = 6, Ā = 3;    6)  ÿ = 6, Ā = 4;    7) ÿ = 2, Ā = 4. 
 

22.    &BK>4 A  S6?S9FES E9D98<AB= BFD9;>4 CD.   C (6; 3; - 2), D (2; 4; -8). &B784  FBK>4 
А  <@99F >BBD8<A4FO:  
 

 4) �(24; 23,5; 5),    5) �(4; 3,5; 25),    6) �(4; 3,5; 5),    7) �(24; 23,5; 25). 
 

23.   'D46A9A<9 Q??<CE4,   869   69DL<AO >BFBDB7B  A4IB8SFES 6 FBK>4I (0; -8) < (0; 8), 
4 HB>GEO -  6 FBK>4I (-5; 0) < (5; 0), <@99F 6<8:  
 

    4) ý289 2 þ264 = 1;       5) ý29 + þ236 = 1;        6)  ý289 + þ264 = 1;         7)  ý289 + þ264 = 0. 
 

24.   ПDB8B?:<F9 CD98?B:9A<9: ПD989? EG@@O >BA9KAB7B K<E?4 HGA>J<= D469A 

 

      4) CDB<;6989A<R ;A4K9A<= CD989?B6 >4:8B= HGA>J<< 6 BF89?PABEF<; 
      5) EG@@9 CD989?B6 >4:8B= HGA>J<< 6 BF89?PABEF<; 
      6) EG@@9 ;A4K9A<= CDB<;6B8AOI QF<I HGA>J<=; 
      7) A9 EGM9EF6G9F. 
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25.   Л<A9=AB9 8<HH9D9AJ<4?PAB9 GD46A9A<9 C9D6B7B CBDS8>4 E CB@BMPR 
CB8EF4AB6>< E6B8<FES: 
4) > >648D4FAB@G GD46A9A<R 

5) > GD46A9A<R E D4;89?9AAO@< C9D9@9AAO@< 

6) > GD46A9A<R E D4;89?SRM<@<ES C9D9@9AAO@< 

7) > GD46A9A<R 6 CB?AOI 8<HH9D9AJ<4?4I 
 

 

3. �<F9D4FGD4 
 

1. "EAB6A4S ?<F9D4FGD4: 

�<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. �484SA �. �.  4F9@4F<>4: 'K95A<> / �.�. �484SA. - 3-e <;8. -  .: (BDG@: !�* �!($�-

 , 2021. - 544 E.  1�% znanium.com �B7B6BD №  5669 Q5E  BF 10.01.20227    

 

 

 


