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I #4ECBDF HBA8B6 BJ9ABKAOI ED98EF6 

1. "5?4EFP CD<@9A9A<S 
(BA8 BJ9ABKAOI ED98EF6 (("%) CD98A4;A4K9A 8?S CDB69D>< D9;G?PF4FB6 BE6B9A<S 

8<EJ<C?<AO « 4F9@4F<>4», 6IB8SM9= 6 EBEF46 CDB7D4@@O CB87BFB6>< EC9J<4?<EFB6 
ED98A97B ;69A4 CB EC9J<4?PABEF< 38.02.06 (<A4AEO. "5N9@ K4EB6 A4 4G8<FBDAGR A47DG;>G CB 
8<EJ<C?<A9 8 K4EB6, A4 E4@BEFBSF9?PAGR D45BFG 64 K4E4. 

2. "5N9>FO BJ9A<64A<S – D9;G?PF4FO BE6B9A<S 8<EJ<C?<AO 

("% CB;6B?S9F BJ9A<FP E?98GRM<9 D9;G?PF4FO BE6B9A<S 8<EJ<C?<AO 6 EBBF69FEF6<< 
E (�"% EC9J<4?PABEF< 38.02.06 (<A4AEO D45BK9= CDB7D4@@B= 8<EJ<C?<AO « 4F9@4F<>4»:  

G@9A<S: 
- D9L4FP ;484K< A4 BFOE>4A<9 CDB<;6B8AB= E?B:AB= HGA>J<<, CDB<;6B8AOI 6FBDB7B < 

6OEL<I CBDS8>B6; 
- CD<@9ASFP BEAB6AO9 @9FB8O <AF97D<DB64A<S CD< D9L9A<< ;484K; 
- CD<@9ASFP @9FB8O @4F9@4F<K9E>B7B 4A4?<;4 CD< D9L9A<< ;484K CD<>?48AB7B 

I4D4>F9D4, 6 FB@ K<E?9 CDBH9EE<BA4?PAB= A4CD46?9AABEF<; 
;A4A<S: 
- BEAB6AO9 CBASF<S < @9FB8O @4F9@4F<K9E>B7B 4A4?<;4; 
- BEAB6AO9 K<E?9AAO9 @9FB8O D9L9A<S CD<>?48AOI ;484K; 
�OL9C9D9K<E?9AAO9 G@9A<S, ;A4A<S A4CD46?9AO A4 HBD@<DB64A<9 G B5GK4RM<IES 

E?98GRM<I B5M<I >B@C9F9AJ<=:  

"� 2. "D74A<;B6O64FP EB5EF69AAGR 89SF9?PABEFP, 6O5<D4FP F<CB6O9 @9FB8O < 
ECBEB5O 6OCB?A9A<S CDBH9EE<BA4?PAOI ;484K, BJ9A<64FP <I QHH9>F<6ABEFP < >4K9EF6B. 

"� 3. #D<A<@4FP D9L9A<S 6 EF4A84DFAOI < A9EF4A84DFAOI E<FG4J<SI < A9EF< ;4 A<I 
BF69FEF69AABEFP. 

"� 4. "EGM9EF6?SFP CB<E> < <ECB?P;B64A<9 <AHBD@4J<<, A9B5IB8<@B= 8?S 
QHH9>F<6AB7B 6OCB?A9A<S CDBH9EE<BA4?PAOI ;484K, CDBH9EE<BA4?PAB7B < ?<KABEFAB7B 
D4;6<F<S. 

"� 5. �ECB?P;B64FP <AHBD@4J<BAAB->B@@GA<>4J<BAAO9 F9IAB?B7<< 6 
CDBH9EE<BA4?PAB= 89SF9?PABEF<. 

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

"� 9. "D<9AF<DB64FPES 6 GE?B6<SI CBEFBSAAB7B <;@9A9A<S CD46B6B= 54;O. 
3 (BD@O >BAFDB?S < BJ9A>< D9;G?PF4FB6 BE6B9A<S 8<EJ<C?<AO 

�BAFDB?P < BJ9A>4 D9;G?PF4FB6 BE6B9A<S – QFB 6OS6?9A<9, <;@9D9A<9 < BJ9A<64A<9 
;A4A<=, G@9A<= < HBD@<DGRM<IES B5M<I < CDBH9EE<BA4?PAOI >B@C9F9AJ<= 6 D4@>4I 
BE6B9A<S 8<EJ<C?<AO.  

� EBBF69FEF6<< E GK95AO@ C?4AB@ EC9J<4?PABEF< 38.02.06 (<A4AEO, D45BK9= 
CDB7D4@@B= 8<EJ<C?<AO « 4F9@4F<>4» CD98GE@4FD<649FES F9>GM<= < CDB@9:GFBKAO= 
>BAFDB?P D9;G?PF4FB6 BE6B9A<S. 

3.1 (BD@O F9>GM97B >BAFDB?S  
&9>GM<= >BAFDB?P GEC9649@BEF< CD98EF46?S9F EB5B= CDB69D>G GE6B9A<S GK95AB7B 

@4F9D<4?4, D97G?SDAB BEGM9EF6?S9@GR A4 CDBFS:9A<< >GDE4 B5GK9A<S. 
&9>GM<= >BAFDB?P D9;G?PF4FB6 BE6B9A<S 8<EJ<C?<AO 6 EBBF69FEF6<< E D45BK9= 

CDB7D4@@B= < >4?9A84DAB-F9@4F<K9E><@ C?4AB@ CDB<EIB8<F CD< <ECB?P;B64A<< E?98GRM<I 
B5S;4F9?PAOI HBD@ >BAFDB?S: 

- 6OCB?A9A<9 CD4>F<K9E><I D45BF, 
- CDB69D>4 6OCB?A9A<S E4@BEFBSF9?PAB= D45BFO EFG89AFB6, 
- CDB69D>4 6OCB?A9A<S >BAFDB?PAOI D45BF. 
�B 6D9@S CDB6989A<S GK95AOI ;4ASF<= 8BCB?A<F9?PAB <ECB?P;GRFES E?98GRM<9 

HBD@O F9>GM97B >BAFDB?S – GEFAO= BCDBE, D9L9A<9 ;484K. 
ВOCB?A9A<9 < ;4M<F4 CD4>F<K9E><I D45BF. #D4>F<K9E><9 D45BFO CDB6B8SFES E 
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J9?PR GE6B9A<S < ;4>D9C?9A<S CD4>F<K9E><I G@9A<= < ;A4A<=, B6?489A<S 
CDBH9EE<BA4?PAO@< >B@C9F9AJ<S@<. � IB89 CD4>F<K9E>B= D45BFO EFG89AFO CD<B5D9F4RF 
G@9A<S, CD98GE@BFD9AAO9 D45BK9= CDB7D4@@B= 8<EJ<C?<AO, GK4FES <ECB?P;B64FP HBD@G?O, 
< CD<@9ASFP D4;?<KAO9 @9FB8<>< D4EK9F4, 4A4?<;<DB64FP CB?GK9AAO9 D9;G?PF4FO < 89?4FP 
6O6B8O, BC<D4SEP A4 F9BD9F<K9E><9 ;A4A<S.  

%C<EB> CD4>F<K9E><I D45BF:  
 #D4>F<K9E>4S D45BF4 №1 «�9=EF6<S A48 >B@C?9>EAO@< K<E?4@< 6 4?795D4<K9E>B= 
HBD@9» 

 #D4>F<K9E>4S D45BF4 №2 «�9=EF6<S A48 >B@C?9>EAO@< K<E?4@< 6 
FD<7BAB@9FD<K9E>B= HBD@9»  

 #D4>F<K9E>4S D45BF4 №3 «�9=EF6<S A48 >B@C?9>EAO@< K<E?4@< 6 CB>4;4F9?PAB= 
HBD@9. (BD@G?4 1=?9D4» 

 #D4>F<K9E>4S D45BF4 №4 «�OK<E?9A<9 ;A4K9A<= 6OD4:9A<= E >B@C?9>EAO@< 
K<E?4@<»  

 #D4>F<K9E>4S D45BF4 №5 «�9=EF6<S E @4FD<J4@<» 
 #D4>F<K9E>4S D45BF4 № 6 « 9FB8 �4GEE4 D9L9A<S %��'» 
 #D4>F<K9E>4S D45BF4 №7 «#D<@9A9A<9 CD46<? 8<HH9D9AJ<DB64A<S 8?S A4IB:89A<S 
CDB<;6B8AOI» 

 #D4>F<K9E>4S D45BF4 №8 «�EE?98B64A<9 HGA>J<< E CB@BMPR CDB<;6B8AB=» 
 #D4>F<K9E>4S D45BF4 №9 «#DB<;6B8A4S < 99 CD<?B:9A<S» 
 #D4>F<K9E>4S D45BF4 №10 «#DB<;6B8A4S HGA>J<< A9E>B?P><I C9D9@9AAOI» 
 #D4>F<K9E>4S D45BF4 №11 «"EAB6AO9 @9FB8O <AF97D<DB64A<S.  9FB8 
A9BCD989?9AAOI >BQHH<J<9AFB6» 

 #D4>F<K9E>4S D45BF4 №12 «�OK<E?9A<9 BCD989?9AAB7B <AF97D4?4» 
%B89D:4A<9, QF4CO CDB6989A<S < >D<F9D<< BJ9A<64A<S CD4>F<K9E><I D45BF 

CD98EF46?9AO 6 @9FB8<K9E><I G>4;4A<SI CB CDB6989A<R CD4>F<K9E><I D45BF. 
#D4>F<K9E>4S D45BF4 №1 

«�9=EF6<S A48 >B@C?9>EAO@< K<E?4@< 6 4?795D4<K9E>B= HBD@9» 
За4а=и5 1. 
!4=F< >B@C?9>EAB9 K<E?B z <; D469AEF64 izi ý 432 . 

За4а=и5 2. 
!4=F< CDB<;6989A<9 >B@C?9>EAOI K<E9? z <; D469AEF64 iz 231 ý  < iz ý 12 . 

За4а=и5 3. 

!4=F< K4EFAB9 BF 89?9A<S >B@C?9>EAB7B K<E?4 iz 3
2

1
1 ý  A4 K<E?B iz

3

1
22 ý . 

За4а=и5 4. 
!4=F< 59

i . 

За4а=и5 5. 
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#D<@9DAO9 ;484A<S 8?S E4@BEFBSF9?PAB= D45BFO № 1 
«�9=EF6<S A48 >B@C?9>EAO@< K<E?4@<» 

В4D<4AF 1. 

1. �4AO >B@C?9>EAO9 K<E?4 21, zz . !4=F< 21 zz  , 21 zz  , 
2

1

z

z
: iz 8151 ý , iz 342 ý . 

2. #D98EF46<FP K<E?B iz 43ý  6 FD<7BAB@9FD<K9E>B= HBD@9. 
3. $9L<FP >648D4FAB9 GD46A9A<9  012 ý xx . 

4. !4=F< 89=EF6<F9?PAO9 K<E?4 x < y <; GD46A9A<S   iyixi 42)41(2)3( ý . 
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Вариа=т 2 

1. �4AO >B@C?9>EAO9 K<E?4 21, zz . !4=F< 21 zz  , 21 zz  , 
2

1

z

z
: iz 391 ý , iz 712 ý . 

2. #D98EF46<FP K<E?B iz 32ý  6 FD<7BAB@9FD<K9E>B= HBD@9. 
3. $9L<FP >648D4FAB9 GD46A9A<9  012 2 ý xx . 

4. !4=F< 89=EF6<F9?PAO9 K<E?4 x < y <; GD46A9A<S   iyixi ý 1)21(3)21( . 

 

#D4>F<K9E>4S D45BF4 №2 

«�9=EF6<S A48 >B@C?9>EAO@< K<E?4@< 6 FD<7BAB@9FD<K9E>B= HBD@9» 
За4а=и5 1. 
�4AB ø ù00

1 60sin60cos2 iz ý  < ø ù00

2 120sin120cos3 iz ý . �OK<E?<FP 21 zz  . 

За4а=и5 2. 

�4AB ø ù00

1 30sin30cos3 iz ý  < ø ù00

2 60sin60cos2 iz ý . �OK<E?<FP 
2

1

z

z
. 

За4а=и5 3. 
�OD4;<F9 4sin , < 4cos  K9D9; sin  < cos . 

За4а=и5 4. 
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3
sin

3
cos21


iz  < ÷
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6
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iz . !4=8<F9 4) 21 zz  ;  5) 

2

1
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1z ;  7) 1z ; 8)
21 zz  , 9) ÷÷

ø
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2

1

z

z
. 

За4а=и5 5. 
�OK<E?<F9: ø ù61 i . 

#D4>F<K9E>4S D45BF4 №3  
«�9=EF6<S A48 >B@C?9>EAO@< K<E?4@< 6 CB>4;4F9?PAB= HBD@9. (BD@G?4 

Э=?9D4» 
За4а=и5 1. 
#9D9698<F9 K<E?4 6 CB>4;4F9?PAGR HBD@G < 6OCB?A<F9 G@AB:9A<9. 
�4AB ø ù00

1 60sin60cos2 iz ý  < ø ù00

2 120sin120cos3 iz ý . �OK<E?<FP 21 zz  . 

За4а=и5 2. 
#9D9698<F9 K<E?4 6 CB>4;4F9?PAGR HBD@G < 6OCB?A<F9 89?9A<9. 

�4AB ø ù00

1 30sin30cos3 iz ý  < ø ù00

2 60sin60cos2 iz ý . �OK<E?<FP 
2

1

z

z
. 

За4а=и5 3. 
#9D9698<F9 K<E?4 6 CB>4;4F9?PAGR HBD@G < 6OCB?A<F9 89?9A<9. ÿ = 2 2 2�, � = 6. !4=F< 6E9 ;A4K9A<Sÿ�. 

 

#D4>F<K9E>4S D45BF4 №4  
ВOK<E?9A<9 ;A4K9A<= 6OD4:9A<= E >B@C?9>EAO@< K<E?4@<» 

 

За4а=и5 1. 
�4AO K<E?4 iz 321 ý  < iz 212 ý . !4=8<F9 K<E?4: 4) 21 zz  ; 5) 21 zz  ; 6) 21 zz  ; 7) 

2

1

z

z
. 

За4а=и5 2. 
�4AB: iz ý 2 . !4=8<F9 n

z , 9E?< 4,3,2ýn . 

За4а=и5 3. 
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!4=8<F9 x< y<; GD46A9A<S ø ù ø ù iyixi 315321 ý . Ryx , . 

За4а=и5 4. 
!4=8<F9 >B@C?9>EAB-EBCDS:9AAO9 K<E?4 8?S E?98GRM<I K<E9? < CBEFDB=F9 <I A4 

>B@C?9>EAB= C?BE>BEF<: 
4) iz 23ý ;  5) iz ý 2 ; 6) iz 5ý ;  7) iz ý ; 8) 6ýz . 

За4а=и5 5. 
�OK<E?<F9 

4)(222�)(3+4�)26��+1 ; 5)(2+2�)(62�)+1(2�+1)3 . 
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2
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1
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За4а=и5 4.  
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3. !4=F< ;A4K9A<9 @AB7BK?9A4 )(xf  BF @4FD<JO A : 

12)( 2 ý xxxf ; ÷÷
ø

ö
÷÷
ø

ö 
ý

21

13
A . 

4. �B;698<F9 @4FD<JG A  <; ;484A<S 3 6 >G5, < A4=8<F9 BCD989?<F9?P D9;G?PF4F4, F.9. 
?3 A  

В4D<4AF 2. 
1. !4=F< @4FD<JG BAC 32 ý . 
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3.!4=F< ;A4K9A<9 @AB7BK?9A4 )(xf  BF @4FD<JO A : 

44)( 2 ý xxxf ; ÷÷
ø

ö
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ø
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ý
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A . 

4.�B;698<F9 @4FD<JG A  <; ;484A<S 3 6 >G5, < A4=8<F9 BCD989?<F9?P D9;G?PF4F4, F.9. 
?3 A  

 

#D<@9DAO9 ;484A<S 8?S E4@BEFBSF9?PAB= D45BFO № 3 

«ВOK<E?9A<9 BCD989?<F9?9=» 
В4D<4AF 1. 

1. �OK<E?<FP CDB<;6989A<9 @4FD<J A < B. !4=F< BCD989?<F9?P CDB<;6989A<S.  

÷÷
ø

ö
÷÷
ø

ö
ý

215

021
A ; 

÷
÷
÷

ø

ö

÷
÷
÷

ø

ö
ý

13

21

02

B  

2. �OK<E?<FP BCD989?<F9?< FD9FP97B CBDS8>4: 

518

230

341





 

3. �OK<E?<FP BCD989?<F9?P K9F69DFB7B CBDS8>4: 

3211

2042

1432

1421






 

В4D<4AF 2. 
1. �OK<E?<FP CDB<;6989A<9 @4FD<J A < B. !4=F< BCD989?<F9?P CDB<;6989A<S.  

÷÷
ø

ö
÷÷
ø

ö
ý

130

215
A ;  

÷
÷
÷

ø

ö

÷
÷
÷

ø

ö
ý

30

15

21

B  

2. �OK<E?<FP BCD989?<F9?< FD9FP97B CBDS8>4: 
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135

021

312





 

3. �OK<E?<FP BCD989?<F9?P K9F69DFB7B CBDS8>4: 

3211

2143

1032

4321





 

 

#D4>F<K9E>4S D45BF4 №6 

« 9FB8 �4GEE4 D9L9A<S %��'» 
 

За4а=и5 1. 
 $9L<FP E<EF9@G @9FB8B@ �4GEE4 

ÿ
þ

ÿ
ý

ü

ý
ý
ý

 

32

325

123

321

321

321

xxx

xxx

xxx

 

 

За4а=и5 2. 

$9L<FP E<EF9@G @9FB8B@ �4GEE4 

ÿ
þ

ÿ
ý

ü

ý
ý
ý

 

1243

73

42

zyx

zyx

zyx

 

 

За4а=и5 3. 

$9L<FP E<EF9@G @9FB8B@ �4GEE4 

ÿ
þ

ÿ
ý

ü

ý
ý
ý

 

13572

5243

3432

zyx

zyx

zyx

 

#D<@9DAO9 ;484A<S 8?S E4@BEFBSF9?PAB= D45BFO № 4 

«$9L9A<9 %�А'» 
В4D<4AF 1 

1. $9L<FP E<EF9@G ?<A9=AOI 4?795D4<K9E><I GD46A9A<= (%��'): 
4) @9FB8B@ �D4@9D4; 5) @9FB8B@ B5D4FAB= @4FD<JO;   

6) @9FB8B@ �4GEE4 

ÿ
þ

ÿ
ý

ü

ý
ý
ý

132

332

823

321

321

321

xxx

xxx

xxx

 

В4D<4AF 2 
1. $9L<FP E<EF9@G ?<A9=AOI 4?795D4<K9E><I GD46A9A<= (%��'): 
4) @9FB8B@ �D4@9D4; 5) @9FB8B@ B5D4FAB= @4FD<JO;   

6) @9FB8B@ �4GEE4 

ÿ
þ

ÿ
ý

ü

ý
ý
ý

2

5343

632

321

321

321

xxx

xxx

xxx
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#D4>F<K9E>4S D45BF4 №7 

«#D<@9A9A<9 CD46<? 8<HH9D9AJ<DB64A<S 8?S A4IB:89A<S CDB<;6B8AOI» 
За4а=и5 1. 
!4=F< CDB<;6B8AO9 HGA>J<=: 

4) 4 32
xxy ý ; 5) 

1

3
2 

ý
x

y ; 6) x
ey

4ý ;  7) xy 21ý  

За4а=и5 2. 
!4=F< CDB<;6B8AGR HGA>J<< )(xfy ý  < 6OK<E?<FP 99 ;A4K9A<9 6 FBK>9 1ýx  

4) ø ù143 ý xxy ; 5) ø ù115 4 ý xy ;  6) 
1

12
2 

ý
xx

y . 

За4а=и5 3. 
!4=F< CDB<;6B8AO9 HGA>J<=: 

4) 3)5( ý xy ; 5) 3
2

2

1

1




ý
x

x
y ;  6) 

x

x
y

13 
ý . 

За4а=и5 4. 
!4=F< CDB<;6B8AO9 HGA>J<=: 

4) ø ù1ln1ln ý xy ; 5) 
4

2

2

1

1
÷÷
ø

ö
÷÷
ø

ö



ý
x

x
y ;  6) ø ùxxy cossin3ý . 

За4а=и5 5. 
!4=F< CDB<;6B8AO9 6FBDB7B CBDS8>4 HGA>J<=: 
4) 154 23 ý xxxy ; 5) xy 3sin 2ý ;  6) ø ù1ln ý xxy . 

#D<@9DAO9 ;484A<S 8?S E4@BEFBSF9?PAB= D45BFO №5  

«ВOK<E?9A<9 CDB<;6B8AOI» 
Вариа=т 1. 

1. !4=F< CDB<;6B8AO9 HGA>J<=: 

4) 235 2 ý xxy ; 5) 
1

2
3 

ý
x

y ; 6) x
ey

3ý ;  7) xy 32ý  

2. !4=F< CDB<;6B8AO9 HGA>J<=, <ECB?P;GS F9BD9@O 8<HH9D9AJ<DB64A<S: 

4) xxy 3ln2 ý ; 5) 
1

3
2 

ý
x

x
y . 

3. �OK<E?<FP: 
4) xxy

2sin23cos ý ; 5) xy
x

2

3 log5 ý . 

4. !4=F< FD9FPR CDB<;6B8AGR HGA>J<= ( ?y ): 

4) xy 2siný ;  5) x
ey

2ý  

Вариа=т 2. 
1. !4=F< CDB<;6B8AO9 HGA>J<=: 

4) 153 2 ý xxy ; 5) 
1

5
2 

ý
x

y ; 6) x
ey

4ý ;  7) xy 71ý  

2. !4=F< CDB<;6B8AO9 HGA>J<=, <ECB?P;GS F9BD9@O 8<HH9D9AJ<DB64A<S: 

4) xxy 2ln3 ý ; 5) 
1

2
3 

ý
x

x
y . 

3. �OK<E?<FP: 
4) xxy

2cos32sin ý ;  5) xy
x

3

5 log2 ý . 

4. !4=F< FD9FPR CDB<;6B8AGR HGA>J<= ( ?y ): 

4) xy 3cosý ;  5) x
ey

3ý  
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#D4>F<K9E>4S D45BF4 №8 

«�EE?98B64A<9 HGA>J<< E CB@BMPR CDB<;6B8AB=» 
 

�EE?98B64FP HGA>J<R E CB@BMPR CDB<;6B8AB= 

3

224




ý
x

x
y . 

1. !4=89@ B5?4EFP BCD989?9A<S HGA>J<<. &4> >4> HGA>J<S CD98EF46?S9F EB5B= 8DB5P, 4 
>4>, <;69EFAB A4 AB?P 89?<FP A9?P;S, FB ;A4@9A4F9?P A9 8B?:9A D46ASFPES 0. 
&4><@ B5D4;B@, x A9 D469A 3. 
"5?4EFP BCD989?9A<S ø ù ø ù ø ùý ;33;yD . 

2. !4=89@ FBK>< C9D9E9K9A<S 7D4H<>4 HGA>J<< E BES@< >BBD8<A4F.  
% BEPR Oy CD< QFB@ x=0, FB784 y=2/3.&4><@ B5D4;B@, (0;2/3) – FBK>4 C9D9E9K9A<S E 

BEPR Oy. 

% BEPR Ox CD< QFB@ y=0, FB784 0
3

224
ý




x

x , BF>G84 
2

2

2

1
ýýx . %4@BEFBSF9?PAB 

6OC<L<F9 869 FBK>< C9D9E9K9A<S E BEPR Ox. 

3. !4=F< CDB@9:GF>< 6B;D4EF4A<S/G5O64A<S HGA>J<<, Q>EFD9@G@O HGA>J<<. �?S QFB7B 
6OK<E?<@ CDB<;6B8AGR  

ø ù23

22424




ý

x

xx
y . $9L4S GD46A9A<9 0ýy , A4IB8<@ FBK>< CB8B;D<F9?PAO9 A4 

Q>EFD9@G@ 
2

146  . #B?P;GSEP D4;?B:9A<9@ >648D4FAB7B FD9IK?9A4 @B:AB ;4C<E4FP 

ø ù
ø ùø ù
ø ù23

21
4

23

2

146

2

146
4




ý



÷÷
ø

ö
÷÷
ø

ö 
÷÷

ø

ö
÷÷
ø

ö 


ý
x

xxxx

x

xx

y . 

%89?49@ E?98GRM<= D<EGAB>. !4 D<EGA>9 BF@9F<@ FBK>< CB8B;D<F9?PAO9 A4 
Q>EFD9@G@, 6O>B?9@ FBK><, A9 6BL98L<9 6 B5?4EFP BCD989?9A<S HGA>J<<. "5D4F<F9 
6A<@4A<9, KFB x1<x2. 

 

&4><@ B5D4;B@, HGA>J<S 6B;D4EF49F A4 CDB@9:GF>4I ÷÷
ø

ö
÷÷
ø

ö 


2

146
; < ÷÷

ø

ö
÷÷
ø

ö



;

2

146 , 4 

G5O649F A4 CDB@9:GF>4I ÷÷
ø

ö
÷÷
ø

ö 
3;

2

146
 < ÷÷

ø

ö
÷÷
ø

ö 
2

146
;3 . 

1>EFD9@G@O 

ø ù ÷÷
ø

ö
÷÷
ø

ö 
ý

2

146
max yy  < ø ù ÷÷

ø

ö
÷÷
ø

ö 
ý

2

146
min yy  

�A4K9A<S HGA>J<= 6OK<E?<FP E4@BEFBSF9?PAB. 
4. !4=F< CDB@9:GF>< 6OCG>?BEF</6B7AGFBEF< 7D4H<>4 HGA>J<<, FBK>< C9D97<54. �?S 
QFB7B 6OK<E?<@ y   < CD<D46AS9@ > AG?R. !4=89AAO9 FBK>< – FBK>< C9D97<54 
7D4H<>4 HGA>J<<. #D< 0þf  HGA>J<S 6OCG>?4 6A<;( <?< 6B7AGF4). #D< 0üf  



10 

 

HGA>J<S 6OCG>?4 669DI. 
�OK<E?9A<S CDB69EF< E4@BEFBSF9?PAB. 

5. #BEFDB<@ EI9@4F<KAB 7D4H<> HGA>J<< 

#BEFDB9A<9 CDB69EF< E4@BEFBSF9?PAB. %A4K4?4 CDB6989@ 69DF<>4?PAGR 4E<@CFBFG 
x=3 CGA>F<DAB= ?<A<9=. �4F9@ BF@9F<@ FBK>< C9D9E9K9A<S E BES@< >BBD8<A4F, 
Q>EFD9@G@O HGA>J<< < FBK>< C9D97<54. �4?99 CBE?98B64F9?PAB C?46AB= ?<A<9= 
EB98<AS9@ 6E9 FBK>< 6 A4CD46?9A<< E?964 - A4CD46B. &9C9DP @B:AB CDB69D<FP 
CBEFDB9AAO= 7D4H<> HGA>J<< E GK9FB@ CDB@9:GF>B6 6B;D4EF4A<S/G5O64A<S, 
6OCG>?BEF</6B7AGFBEF< 7D4H<>4 HGA>J<<. 

 

1. !4=F< B5?4EFP BCD989?9A<S HGA>J<< 

2. !4=F< FBK>< C9D9E9K9A<S 7D4H<>4 HGA>J<< E BES@< >BBD8<A4F 
3. !4=F< CDB@9:GF>< 6B;D4EF4A<S/G5O64A<S HGA>J<<, Q>EFD9@G@O HGA>J<< 

4. !4=F< CDB@9:GF>< 6OCG>?BEF</6B7AGFBEF< 7D4H<>4 HGA>J<<, FBK>< C9D97<54 
5. #BEFDB<FP EI9@4F<KAO= 7D4H<> HGA>J<< 

 

1 64D<4AF 
xxxxf 1232)( 23 ý  

4 64D<4AF 
xxxxf 93)( 23 ý  

2 64D<4AF 
xxxxf 1292)( 23 ý  

5 64D<4AF 
xxxxf 96)( 23 ý  

3 64D<4AF 
xxxxf 3632)( 23 ý  

6 64D<4AF 
xxxxf 36152)( 23 ý  

7 64D<4AF 
xxxxf 7232)( 23 ý  

12 64D<4AF 
xxxxf 93)( 23 ý  

8 64D<4AF 
xxxxf 24152)( 23 ý  

13 64D<4AF 
xxxxf 3632)( 23 ý  

9 64D<4AF 
xxxxf 243)( 23 ý  

14 64D<4AF 
xxxxf 1292)( 23 ý  

10 64D<4AF 
xxxxf 36152)( 23 ý  

15 64D<4AF 
xxxxf 1232)( 23 ý  

11 64D<4AF 
xxxxf 96)( 23 ý  

 

 

#D4>F<K9E>4S D45BF4 №9 

«#DB<;6B8A4S < 99 CD<?B:9A<S»  
 

#D<@9D 1. &9?B 86<:9FES CDS@B?<A9=AB CB ;484AAB@G ;4>BAG 523)( 23 ý tttS . 

a. !4=F< @7AB69AAGR E>BDBEFP F9?4 6 @B@9AF 6D9@9A< 10 ýt  E9>GA8G. 
b. !4=F< GE>BD9A<9 F9?4 6 @B@9AF 6D9@9A< 21 ýt  E9>GA8O. 
c. !4=F<, K9D9; E>B?P>B E9>GA8 BF A4K4?4 BFEK9F4 @7AB69AA4S E>BDBEFP F9?4 5G89F D46A4 

0v =44@/E. 
d. !4=F<, K9D9; E>B?P>B E9>GA8 BF A4K4?4 BFEK9F4 GE>BD9A<9 F9?4 5G89F D46AB 0а . 
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$9L9A<9:  
a) �?S A4IB:89A<S E>BDBEF< 6OK<E?<@ CDB<;6B8AGR C9D6B7B CBDS8>4 

ø ù ø ù tttStv 49 2 ýý . &B784 @7AB69AA4S E>BDBEFP K9D9; 1 E9>GA8G ø ù с<v /131 ý . 

b) �?S A4IB:89A<S GE>BD9A<S 6OK<E?<@ 6FBDGR CDB<;6B8AGR 

ø ù ø ù ø ù ø ùø ù ø ù 41849 2 ý


ýýýý ttttStStvta . &B784 K9D9; 2 E9>GA8O GE>BD9A<9 
5G89F ø ù 2/402 с<a ý . 

c) �?S BCD989?9A<S 6D9@9A<, CB <EF9K9A<< >BFBDB7B E>BDBEFP F9?4 5G89F D46A4 
44@/E A9B5IB8<@B D9L<FP GD46A9A<9 ø ù 4449 2 ýý tttv . #B?GK49@ t=2 E9>GA8O. 

d) �?S BCD989?9A<S 6D9@9A<, CB <EF9K9A<< >BFBDB7B GE>BD9A<9 F9?4 5G89F D46AB 
22@/E2

 A9B5IB8<@B D9L<FP GD46A9A<9 ø ù 22418 ýý tta . "EF49FES A4=F< t. 
 

#D<@9D 2. %BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<< ø ù
13

15




ý
x

x
xf  6 FBK>9 

(1;1). 

$9L9A<9: 
#B GE?B6<R ;484K< x0=1 < f(x0)=f0=1. 'D46A9A<9 >4E4F9?PAB= <@99F 6<8 

ø ù ø ùø ù000 ff xxxxy ý . 

&4><@ B5D4;B@, BEF49FES A4=F<  

ø ù213

8
)(


ý

x
xf  

ø ù 5,01 ýf  

&B784 GD46A9A<9 >4E4F9?PAB= CD<@9F 6<8 
ø ù15,01 ý xy  

'@AB:<@ D469AEF6B A4 2 
122 ý xy , BF>G84 CB?GK<@ 2y=x+1. 

 

За4а=и5 1. 

�4A4 >D<64S x
x

y ý
4

2

. %BEF46<FP GD46A9A<S >4E4F9?PAOI: 4) 6 FBK>4I C9D9E9K9A<S 

>D<6B= E CDS@B= 0423 ý yx ; 5) C4D4??9?PAB= < C9DC9A8<>G?SDAB= QFB= CDS@B=; 6) 
CDBIB8SM<I K9D9; FBK>G (2;-5). 

За4а=и5 2. 

!4=F< CDB<;6B8AGR HGA>J<< 1
2

1
ý xy . �A4K9A<S CDB<;6B8AB= 6 A4=89AAOI FBK>4I 

ø ù 02 ýy , ø ù 34 ýy . 

За4а=и5 3. 
&9?B, 6OCGM9AAB9 69DF<>4?PAB 669DI, 86<:9FES CB ;4>BAG 2584)( ttts ý , 789 

6OEBF4 )(ts <;@9DS9FES 6 @9FD4I, 4 6D9@S t – 6 E9>GA84I. !4=F<: 4) E>BDBEFP F9?4 6 A4K4?PAO= 
@B@9AF; 5) E>BDBEFP F9?4 6 @B@9AF EBCD<>BEAB69A<S E ;9@?9=; 6) A4<5B?PLGR 6OEBFG 
CB8N9@4 F9?4. 

За4а=и5 4. 
&9?B 86<:9FES CDS@B?<A9=AB CB ;4>BAG )(ts . "CD989?<FP E>BDBEFP < GE>BD9A<9 F9?4 6 

G>4;4AAO= @B@9AF 6D9@9A< 0t : 4) tttts ý 2)( 3 ; 20 ýt ; 5) 
3

12
)(




ý
t

t
ts ; 70 ýt . 

За4а=и5 5. 
&9?B, 5DBL9AAB9 69DF<>4?PAB 669DI, 86<:9FES CB ;4>BAG: 229)( ttth ý . !4=F< 
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A4K4?PAGR E>BDBEFP < GE>BD9A<9 F9?4 )2( 0 ýt  < @4>E<@4?PAGR 6OEBFG CB8N9@4, CD< >BFBDB= 
E>BDBEFP 0)( ýtv . 

#D4>F<K9E>4S D45BF4 №10 

«#DB<;6B8A4S HGA>J<< A9E>B?P><I C9D9@9AAOI» 
!4=F< CDB<;6B8AO9 ÿý, ÿþ, ÿýý, ÿýþ, ÿþþ: 

 

1 64D<4AF 
1. ÿ = ý2 + 3þ3 + 6ýþ + 8ýþ2 

2.ÿ = 2ý3 2 3ýþ + 6þ2 + 8ý 

2 64D<4AF 
1. ÿ = ý2 + 5ýþ2 2 4ýþ + 8ýþ2 

2.ÿ = ý3 + 8ý2þ + 6þ2 + 8ý 

364D<4AF 
1. ÿ = 3ý3 + 5ýþ2 2 4ýþ 2 ýþ2 

2.ÿ = 2ý3 + 3ýþ2 + 6þý2 + 7þ 

464D<4AF 
1. ÿ = ý2þ 2 3ýþ3 + 2ýþ2 + 4ýþ2 

2.ÿ = 5ý3 2 ýþ + 6ýþ2 + 9þ 

 

#D<@9DAO9 ;484A<S 8?S E4@BEFBSF9?PAB= D45BFO №6  
«ВOK<E?9A<9 A9BCD989?9AAOI <AF97D4?B6» 

Вариа=т 1. 
1. !4=F< <AF97D4?O: 

4)  32x

dx
;  5) dxx 3 2

;  6)  x

dx

5
;  7)  

dx
x 123  

2. !4=F< <AF97D4?O @9FB8B@ ;4@9AO C9D9@9AAB=: 

4) dxx 2 2 ; 5)  12x

dx
; 6)  

dxe
x 53 . 

3. !4=F< <AF97D4?O, <ECB?P;GS @9FB8 <AF97D<DB64A<S CB K4EFS@: 
4)  

dxxe
x32 ;  5)  xdxx ln2 . 

Вариа=т 2. 
1. !4=F< <AF97D4?O: 

4)  25x

dx
; 5) dxx 2 3

;  6)  x

dx

2
;  7)  

dx
x 125  

2. !4=F< <AF97D4?O @9FB8B@ ;4@9AO C9D9@9AAB=: 

4) dxx 3 1 ;  5)   45x

dx
; 6)  

dxe
x 35 . 

3. !4=F< <AF97D4?O, <ECB?P;GS @9FB8 <AF97D<DB64A<S CB K4EFS@: 
4)  dxxe

x5 ;  5)  xdxx ln4 . 

 

#D4>F<K9E>4S D45BF4 №11 

«"EAB6AO9 @9FB8O <AF97D<DB64A<S.  9FB8 A9BCD989?9AAOI 
>BQHH<J<9AFB6» 

#D<@9D. �OK<E?<@ BCD989?9AAO= <AF97D4? @9FB8B@ A9BCD989?9AAOI >BQHH<J<9AFB6 

 

2

1

2
xx

dx
 

#B8OAF97D4?PAB9 6OD4:9A<9 <@99F 6<8 

xx 2

1
 

�A4@9A4F9?P 8DB5< @B:AB D4;?B:<FP A4 @AB:<F9?< 

ø ù12 ý xxxx  

&B784 CB8OAF97D4?PAB9 6OD4:9A<9 @B:AB CD98EF46<FP 6 6<89 EG@@O 86GI CDBEFOI 
8DB59= 
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1

1
2 

ý
 x

B

x

A

xx
, 

789 A < B - A9<;69EFAO9 >BQHH<J<9AFO. 
!4=89@ <I, 8?S QFB EG@@G CDBEFOI 8DB59= CD<6989@ > B5M9@G ;A4@9A4F9?R 

ø ù
ø ù1

11
2 


ý

 xx

BxxA

xx
 

&4> >4> ;A4@9A4F9?< 8DB59= B8<A4>B6O9, FB < K<E?<F9?< 8B?:AO 5OFP D46AO, FB 9EFP 
ø ù 11 ý BxxA  

#B?B:<@ x= -1, KFB5O CD<D46ASFP > AG?R E>B5>G G@AB:49@GR A4 A,FB784 
-B=1, BF>G84 B= -1. 

#B?B:<@ x=0, FB784 CDBC489F E?4749@B9 E B, BF>G84 A=1. 

�A4K<F 

1

111
2 

ý
 xxxx

 

&B784 

3

4
ln3ln2ln21

2

1
ln

2

1

2

1

2

1

2

1

2 1

11 ýýý


ý
  xnlxdx

x
dx

xxx

dx
 

 

 

2

1

2 127xx

dx
 dx

x
 

3

2

2 1

2
 dx

xx

x
 

2

0

2

2

6
  

2

1

2 2
dx

xx

x
 

 

 

�484A<S: 
 

1 64D<4AF 

 dx
xx

x
 

1

0

2 45

.
 

2 64D<4AF 

dx
x

x
 

1

0

2 4
 

3 64D<4AF 

 

2

1

2 4xx

dx
 

4 64D<4AF 

 

3

2

2 34xx

dxx
 

 

#D4>F<K9E>4S D45BF4 №12  

«ВOK<E?9A<9 BCD989?9AAB7B <AF97D4?4» 
За4а=и5 1.  

!4=F< <AF97D4?O: 4) dxx
1

0

2 ; 5)  
2

1

432 dx
x . 

За4а=и5 2.  

�OK<E?<FP: 4) ø ù dxxx 
1

0

522 ; 5) ø ùdxxx 
1

0

1ln . 

За4а=и5 3. 

!4=F< <AF97D4?O: 4) 
2

1

24 753
dx

x

xx ; 5)  

5

0 31 x

xdx ; 6) dxx



1

1

21 . 

За4а=и5 4. 

!4=F< C?BM48P H<7GDO, B7D4A<K9AAB= ?<A<S@< yx ý , 0ýx , 4ýy . 
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За4а=и5 5. 

!4=F< C?BM48P H<7GDO, B7D4A<K9AAB= ?<A<S@< 2
xy ý , 2ý xy , 0ýy . 

 

#DB69D>4 6OCB?A9A<S E4@BEFBSF9?PAB= D45BFO. %4@BEFBSF9?PA4S D45BF4 
A4CD46?9A4 A4 E4@BEFBSF9?PAB9 BE6B9A<9 < ;4>D9C?9A<9 B5GK4RM<@<ES CD4>F<K9E><I 
G@9A<= < ;A4A<=, B6?489A<9 CDBH9EE<BA4?PAO@< >B@C9F9AJ<S@<.  

%4@BEFBSF9?PA4S CB87BFB6>4 B5GK4RM<IES CB 8<EJ<C?<A9 CD98CB?4749F E?98GRM<9 
6<8O < HBD@O D45BFO:  

 %<EF9@4F<K9E>4S CDBD45BF>4 >BAEC9>FB6 ;4ASF<=, GK95AB= ?<F9D4FGDO. 
 �OCB?A9A<9 D4EK9FAOI ;484A<=.  
 $45BF4 EB ECD46BKAB= ?<F9D4FGDB=. 

%C<EB> ;484K 8?S E4@BEFBSF9?PAB7B D9L9A<S 

1. �4AO K<E?4 iz 321 ý  < iz 212 ý . !4=8<F9 K<E?4: 4) 21 zz  ; 5) 21 zz  . 

2. !4=F< EG@@G < D4;ABEFP >B@C?9>EAOI K<E9? iz 231 ý  < iz ý 12 . 

3. !4=F< CDB<;6989A<9 < K4EFAB9 >B@C?9>EAOI K<E9? z <; D469AEF64 iz 231 ý  < 
iz ý 12 . 

4. �4AO K<E?4 iz 321 ý  < iz 212 ý . !4=8<F9 K<E?4: 4) 21 zz  ; 5) 
2

1

z

z
. 

5. �OCB?A<F9 89=EF6<S: 4) (2 + 3�)(3 2 2�), 5) (325�)(2+3�)1+2� , 6) 2+�32� + 3+�22�. 
6. !4=8<F9 x, y  R, 9E?< 4) (ý 2 3�þ) + (2þ + 3�ý) = 1 2 2�,  
5) 5ý 2 2þ + (ý + þ)� = 4 + 5�, 6) (ý 2 2�þ) + (þ + 2�ý) = 2 2 3�. 
7. �OCB?A<F9 89=EF6<S: 4) i6 + i20 + i30 + i36 + i54, 5) (i + i11 + i21)(i31 + i41 + i51) 
8. !4=8<F9 EG@@G @4FD<J 

÷
÷
÷

ø

ö

÷
÷
÷

ø

ö
ý

11

01

23

A  < 
÷
÷
÷

ø

ö

÷
÷
÷

ø

ö




ý

11

01

23

B . 

9. #GEFP ÷÷
ø

ö
÷÷
ø

ö


ý
101

321
A , 

÷
÷
÷

ø

ö

÷
÷
÷

ø

ö
ý
817

206

543

B . !4=8<F9 CDB<;6989A<S AB  < BA  (9E?< QFB 

6B;@B:AB). 

10. &D4AECBA<DG=F9 @4FD<JG ÷÷
ø

ö
÷÷
ø

ö
ý

654

321
A . 

11. �OK<E?<FP ;A4K9A<9 @AB7BK?9A4 352)( 2 ý xxxf  BF @4FD<JO ÷÷
ø

ö
÷÷
ø

ö
ý

0

4

1

2
A . 

12. !4=F< @4FD<JG BAС T 3ý , 789 ÷÷
ø

ö
÷÷
ø

ö
ý

2

3

1

2

0

1
A ; 

÷
÷
÷

ø

ö

÷
÷
÷

ø

ö
ý

3

6

1

0

5

0

B . 

13. !4=F< @4FD<JG n
A  < 99 E?98: ÷÷

ø

ö
÷÷
ø

ö



ý
4

2

3

1
A ; 3ýn . 

14. �OK<E?<FP BCD989?<F9?< FD9FP97B CBDS8>4: 

 
15. �OK<E?<FP BCD989?<F9?P K9F69DFB7B CBDS8>4: 

518

230

341





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16. �OK<E?<FP BCD989?<F9?< FD9FP97B CBDS8>4: 

 
17. �OK<E?<FP BCD989?<F9?P K9F69DFB7B CBDS8>4: 

 
18. $9L<FP E<EF9@G ?<A9=AOI 4?795D4<K9E><I GD46A9A<= (%��'): 
4) @9FB8B@ B5D4FAB= @4FD<JO 

ÿ
þ

ÿ
ý

ü

ý
ý
ý

132

332

823

321

321

321

xxx

xxx

xxx

 
19. $9L<FP E<EF9@G ?<A9=AOI 4?795D4<K9E><I GD46A9A<= (%��'): 
4) @9FB8B@ B5D4FAB= @4FD<JO 

ÿ
þ

ÿ
ý

ü

ý
ý
ý

2

5343

632

321

321

321

xxx

xxx

xxx

 
20. $9L<FP E<EF9@G @9FB8B@ �4GEE4, @4FD<KAO@ ECBEB5B@ < <ECB?P;GS CD46<?B 

�D4@9D4. 

 
21. $9L<FP E<EF9@G @9FB8B@ �4GEE4, @4FD<KAO@ ECBEB5B@ < <ECB?P;GS CD46<?B 

�D4@9D4. 

 
22. $9L<FP E<EF9@G @9FB8B@ �4GEE4, @4FD<KAO@ ECBEB5B@ < <ECB?P;GS CD46<?B 

�D4@9D4. 

 
23. $9L<FP E<EF9@G ?<A9=AOI 4?795D4<K9E><I GD46A9A<= (%��'): 
4) @9FB8B@ �D4@9D4;  5) @9FB8B@ �4GEE4 

3211

2042

1432

1421






135

021

312





3211

2143

1032

4321






ÿ
þ

ÿ
ý

ü

ý
ý
ý

 

32

325

123

321

321

321

xxx

xxx

xxx

ÿ
þ

ÿ
ý

ü

ý
ý
ý

 

1243

73

42

zyx

zyx

zyx

ÿ
þ

ÿ
ý

ü

ý
ý
ý

 

13572

5243

3432

zyx

zyx

zyx
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ÿ
þ

ÿ
ý

ü

ý
ý
ý

132

332

823

321

321

321

xxx

xxx

xxx

 
24. $9L<FP E<EF9@G ?<A9=AOI 4?795D4<K9E><I GD46A9A<= (%��'): 
4) @9FB8B@ �D4@9D4; 5) @9FB8B@ �4GEE4 

ÿ
þ

ÿ
ý

ü

ý
ý
ý

2

5343

632

321

321

321

xxx

xxx

xxx

 
25. !4=F< CDB<;6B8AO9 ;484AAOI HGA>J<= 

4) 
2

3 2
34

x
xxy ý ; 5) x

exy ý sin ;  6) 
x

x
y

cos

2

ý ;  7) ø ù3sin 2 ý xy ;  

8) ø ù102 x
exy ý ; 9) x

exy
sin2 ý . 

26. !4=F< CDB<;6B8AGR HGA>J<< )(xfy ý  < 6OK<E?<FP 99 ;A4K9A<9 6 FBK>9 1ýx  

4) ø ù143 ý xxy ; 5) ø ù115 4 ý xy ;  6) 
1

12
2 

ý
xx

y . 

27. !4=F< CDB<;6B8AGR HGA>J<< xxxxf sin3cos4410)( ý . 

28. !4=F< CDB<;6B8AGR HGA>J<< xxy sin5cos10 ý  6 FBK>9 
2

0


ýx . 

29. !4=F< CDB<;6B8AO9 HGA>J<=: 

4) ø ù1ln1ln ý xy ; 5) 
4

2

2

1

1
÷÷
ø

ö
÷÷
ø

ö



ý
x

x
y ;  6) ø ùxxy cossin3ý . 

30. !4=F< CDB<;6B8AO9 6FBDB7B CBDS8>4 HGA>J<=: 
4) 154 23 ý xxxy ; 5) xy 3sin 2ý ;  6) ø ù1ln ý xxy . 

31. !4=F< <AF97D4?O 

4) ø ù .4368 257
dxxxx   5) .1

11
3

dx
xx

 ÷÷
ø

ö
÷÷
ø

ö
   6) ø ù .dxctgxtgx   

7) .
22

dx
x

x



,   8) ø ù .cos32 dxxx   9)  

.
42

x

dx
 :)  

.
5 2

x

dx
 

;) 


.
3 2

x

dx
  <) ø ùø ù .32 2

dxxx    >) 


.
73

dx
x

xxx
 

32. !4=F< <AF97D4?O: 4)  x

dx

3
; 5)  

dx
x 132 ; 6)  19 2

x

dx , 7)   254 2
x

dx , 8) 
14 2

x

dx
. 

33. !4=F< <AF97D4?O: 4) 
2

1

24 753
dx

x

xx ; 5)  

5

0 31 x

xdx
; 6) dxx




1

1

21 . 

34. �OK<E?<FP BCD989?9AAO9 <AF97D4?O: 4)  

5

1 31 x

xdx ; 5)  

1

0

2 54xx

dx
. 

35. �OK<E?<FP C?BM48P H<7GDO, B7D4A<K9AAB= ?<A<S@< 12 ý xy , 2ýx , 0ýy , 0ýx  

#DB69D>4 6OCB?A9A<S >BAFDB?PAOI D45BF. �BAFDB?PA4S D45BF4 CDB6B8<FES E 
J9?PR >BAFDB?S GE6B9AAOI G@9A<= < ;A4A<= < CBE?98GRM97B 4A4?<;4 F<C<KAOI BL<5B> < 
;4FDG8A9A<= B5GK4RM<IES 6 >BAJ9 <;GK9A<S F9@O <?< D4;89?4. %B7?4EAB >4?9A84DAB-

F9@4F<K9E>B@G C?4AG 8<EJ<C?<AO CD98GE@BFD9AB CDB6989A<9 E?98GRM<I >BAFDB?PAOI 
D45BF: 

 �BAFDB?PA4S D45BF4 №1 CB D4;89?G «&9BD<S >B@C?9>EAOI K<E9?» 
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 �BAFDB?PA4S D45BF4 №2 CB D4;89?G «"EAB6O ?<A9=AB= 4?795DO» 
 �BAFDB?PA4S D45BF4 №3 CB D4;89?G «"EAB6O 8<HH9D9AJ<4?PAB7B < <AF97D4?PAB7B 

<EK<E?9A<S» 
�BAFDB?PA4S D45BF4 №1 

В4D<4AF 1 
1. �4AO >B@C?9>EAO9 K<E?4 21, zz . !4=F< 21 zz  , 21 zz  , 21 zz  , 21 zz :  iz 321 ý , 

iz 212 ý . 

2. #D98EF46<FP K<E?B iz ý1  6 FD<7BAB@9FD<K9E>B= HBD@9. 
3. �4AO >B@C?9>EAO9 K<E?4 21, zz . !4=F<   21 zz  ,   21 / zz :   

÷
ø
ö

÷
ø
ö ý

3
sin

3
cos21


iz , ÷

ø
ö

÷
ø
ö ý

6
sin

6
cos32


iz . 

4. �OK<E?<F9 6 FD<7BAB@9FD<K9E>B= HBD@9 6)1( i . 

Вариа=т 2 

1. �4AO >B@C?9>EAO9 K<E?4 21, zz . !4=F< 21 zz  ,  21 zz  ,  21 zz  ,  21 zz : 

iz 391 ý , iz 712 ý . 

2. #D98EF46<FP K<E?B iz
2

1

2

3
ý  6 FD<7BAB@9FD<K9E>B= HBD@9. 

3. �4AO >B@C?9>EAO9 K<E?4 21, zz . !4=F<  21 zz  ,  21 / zz :   

÷
ø
ö

÷
ø
ö ý

3
sin

3
cos21


iz , ÷

ø
ö

÷
ø
ö ý

6
sin

6
cos32


iz . 

4. �OK<E?<F9  6 FD<7BAB@9FD<K9E>B= HBD@9 
6

2

1

2

3
÷÷
ø

ö
÷÷
ø

ö
 i . 

�BAFDB?PA4S D45BF4 №2 

В4D<4AF 1 
1. �OK<E?<F9 @4FD<JG T

CBAD 2ý , 789 

  a) ÷÷
ø

ö
÷÷
ø

ö
ý

11

23
A ,  ÷÷

ø

ö
÷÷
ø

ö



ý

31

21
B ,   ÷÷

ø

ö
÷÷
ø

ö
ý

01

10
С ; 

  5) ÷÷
ø

ö
÷÷
ø

ö 
ý

102

521
A ,  

÷
÷
÷

ø

ö

÷
÷
÷

ø

ö
ý

01

20

31

B ,   ÷÷
ø

ö
÷÷
ø

ö
ý

03

14
С . 

2. �OK<E?<FP BCD989?<F9?P 

a)  

3201

1122

1301

2113






   5)    

10000

13000

24100

23110

12312





 

3. $9L<FP E<EF9@G ?<A9=AOI 4?795D4<K9E><I GD46A9A<= 

4) @9FB8B@ �D4@9D4;  5) @9FB8B@ �4GEE4 

ÿ
þ

ÿ
ý

ü

ý
ý
ý

55

542

542

321

321

321

xxx

xxx

xxx

 

В4D<4AF 2 
1. �OK<E?<F9 @4FD<JG T

CBAD 2ý , 789 
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a) ÷÷
ø

ö
÷÷
ø

ö
ý

43

21
A ,  

÷
÷

ø

ö

÷
÷

ø

ö



ý

2

1

2

3
12

B ,   ÷÷
ø

ö
÷÷
ø

ö
ý

01

10
С ; 

  5) ÷÷
ø

ö
÷÷
ø

ö


ý
201

112
A ,  

÷
÷
÷

ø

ö

÷
÷
÷

ø

ö
ý

01

30

12

B ,   ÷÷
ø

ö
÷÷
ø

ö


ý
12

01
С . 

2. �OK<E?<FP BCD989?<F9?P 

a)  

3211

1122

1001

2121






   5) 

30000

21000

13100

23120

12311






 

3. $9L<FP E<EF9@G ?<A9=AOI 4?795D4<K9E><I GD46A9A<= 

4) @9FB8B@ �D4@9D4;  5) @9FB8B@ �4GEE4 

ÿ
þ

ÿ
ý

ü

ý
ý

ý

423

43

452

321

31

321

xxx

xx

xxx

 

�BAFDB?PA4S D45BF4 № 3 

Вариа=т 1. 
1. !4=F< 6FBDGR CDB<;6B8AGR 8?S HGA>J<<: 

 4) ;   5)  

2. !4=F< <AF9D64?O @BABFBAABEF< HGA>J<<  . 

3. �EE?98B64FP A4 Q>EFD9@G@ HGA>J<R . 

4. !4=F< <AF97D4?O:  

4)    23x

dx ;   5) dxe
x 12 .   

5. �OK<E?<FP BCD989?9AAO9 <AF97D4?O: 

  4)  dx
x

xx



1

1

23 523 ;    5)  dx
x

x
 

3

0 1

2
 

Вариа=т 2. 
1. !4=F< 6FBDGR CDB<;6B8AGR 8?S HGA>J<<: 

4) ;   5)  

2. !4=F< <AF9D64?O @BABFBAABEF< HGA>J<<  . 

3. �EE?98B64FP A4 Q>EFD9@G@ HGA>J<R . 

4. !4=F< <AF97D4?O:  

4)    32x

dx ;   5) dxe
x  1 .   

5. �OK<E?<FP BCD989?9AAO9 <AF97D4?O:  

  4)  dx
x

xx


2

1

3 23 ;    5)  dx
x

x
 

6

0 42

13
. 

%6B8A4S F45?<J4 CB CD<@9AS9@O@ HBD@4@ < @9FB84@ F9>GM97B >BAFDB?S < 
BJ9A>< D9;G?PF4FB6 B5GK9A<S 

962 ý xxy )1cos( 23 ý xxy

962 ý xxy

3)2( ý xxy

442 ý xxy )2sin( 32 ý xxy

442 ý xxy

3)4( ý xxy
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$9;G?PF4FO B5GK9A<S 
(BE6B9AAO9 G@9A<S, GE6B9AAO9 

;A4A<S) 

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

"E6B9AAO9 G@9A<S:  

D9L4FP ;484K< A4 BFOE>4A<9 
CDB<;6B8AB= E?B:AB= HGA>J<<, 
CDB<;6B8AOI 6FBDB7B < 6OEL<I CBDS8>B6 

�OCB?A9A<9 CD4>F<K9E><I D45BF № 7-9 

$9L9A<9 ;484K 6B 6D9@S ;4ASF<S 

CD<@9ASFP BEAB6AO9 @9FB8O 
<AF97D<DB64A<S CD< D9L9A<< ;484K 

�OCB?A9A<9 CD4>F<K9E><I D45BF № 10-12 

$9L9A<9 ;484K 6B 6D9@S ;4ASF<S 
CD<@9ASFP @9FB8O @4F9@4F<K9E>B7B 

4A4?<;4 CD< D9L9A<< ;484K CD<>?48AB7B 
I4D4>F9D4, 6 FB@ K<E?9 CDBH9EE<BA4?PAB= 
A4CD46?9AABEF< 

$9L9A<9 ;484K 6B 6D9@S ;4ASF<S 

'E6B9AAO9 ;A4A<S:  

BEAB6AO9 CBASF<S < @9FB8O 
@4F9@4F<K9E>B7B 4A4?<;4 

�BAFDB?PA4S D45BF4 №3 
�OCB?A9A<9 CD4>F<K9E>B= D45BFO № 7-12 

"J9A>4 CD46<?PABEF< 6OCB?A9A<S 
E4@BEFBSF9?PAB= D45BFO  
'EFAO= BCDBE 6B 6D9@S ;4ASF<S 
$9L9A<9 ;484K 

BEAB6AO9 K<E?9AAO9 @9FB8O D9L9A<S 
CD<>?48AOI ;484K 

�BAFDB?PA4S D45BF4 №2 
�OCB?A9A<9 CD4>F<K9E>B= D45BFO № 5, 6 

"J9A>4 CD46<?PABEF< 6OCB?A9A<S 
E4@BEFBSF9?PAB= D45BFO  
'EFAO= BCDBE 6B 6D9@S ;4ASF<S 
$9L9A<9 ;484K 

3.2 (BD@4 CDB@9:GFBKAB= 4FF9EF4J<<  
#DB@9:GFBKA4S 4FF9EF4J<S CB 8<EJ<C?<A9 « 4F9@4F<>4» – <FB7B64S >BAFDB?PA4S 

D45BF4. 
�FB7B64S >BAFDB?PA4S D45BF4 CDB6B8<FES ;4 EK9F 6D9@9A< BF6989AAB7B A4 <;GK9A<9 

8<EJ<C?<AO. #D< GE?B6<< E6B96D9@9AAB7B < >4K9EF69AAB7B 6OCB?A9A<S B5GK4RM<@ES 6E9I 
6<8B6 D45BF, CD98GE@BFD9AAOI D45BK9= CDB7D4@@B= 8<EJ<C?<AO. 

�FB7B64S >BAFDB?PA4S D45BF4 CDB6B8<FES 6 HBD@9 D9L9A<S ;484K.  
�OCB?A9A<9 ;484A<= D4EEK<F4AB A4 864 4>489@<K9E><I K4E4 (90) @<AGF. 

�484A<S > <FB7B6B= >BAFDB?PAB= D45BF9 
В4D<4AF 1 

1. !4=F< 89=EF6<F9?PAO9 K<E?4 x < y <; GD46A9A<S iyixi 31)53()21( ý . 

2.!4=F< @4FD<JG BAC 32 ý . 
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ø

ö
ý
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41
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03

12-
A B .     5) 
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÷
÷
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÷
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ø
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
ý

÷
÷
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ø

ö

÷
÷
÷

ø

ö


ý

101

200

011

;

123

021

210

BA . 

3. $9L<FP E<EF9@G ?<A9=AOI 4?795D4<K9E><I GD46A9A<= (%��') @9FB8B@ �D4@9D4: 

ÿ
þ

ÿ
ý

ü

ý
ý
ý

132

332

823

321

321

321

xxx

xxx

xxx

 

4. !4=8<F9 CDB<;6B8AGR HGA>J<<: 

4) 
1

5
2 

ý
x

x
y ;  5) 12 2 ý xy ; 6) xxy

2sin32cos ý ; 

5. !4=F< <AF97D4?O: 
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4)  127x

dx
; 5) dx

x

xx


3

1

34 13
 

В4D<4AF 2. 
1. !4=F< 89=EF6<F9?PAO9 K<E?4 x < y <; GD46A9A<S iyixi 42)41(2)3( ý . 

2.!4=F< @4FD<JG BAC 32 ý . 

4) ÷÷
ø
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ø

ö 
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ø
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

ý
30
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41
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A B . 5) 
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÷
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÷
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ø

ö
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ý

101

001

120

;

210

123

021

BA . 

3. $9L<FP E<EF9@G ?<A9=AOI 4?795D4<K9E><I GD46A9A<= (%��')@9FB8B@ �D4@9D4: 

ÿ
þ

ÿ
ý

ü

ý
ý
ý

2

5343

632

321

321

321

xxx

xxx

xxx

 

4. !4=8<F9 CDB<;6B8AGR HGA>J<<: 

4) 
5

3
3 

ý
x

x
y ;  5) 32 2 ý xy ; 6) xxy 2cos5sin2 2ý . 

5. !4=F< <AF97D4?O: 

4)   23x

dx
;  5) dx

x

xx


2

1

25

2

624
. 

4 %<EF9@4 BJ9A<64A<S >B@C?9>F4 ("% F9>GM97B >BAFDB?S < CDB@9:GFBKAB= 
4FF9EF4J<< 

#D< BJ9A<64A<< CD4>F<K9E>B= < E4@BEFBSF9?PAB= D45BFO < HBD@ CDB@9:GFBKAB= 
4FF9EF4J<< EFG89AF4 GK<FO649FES E?98GRM99: 

- >4K9EF6B 6OCB?A9A<S CD4>F<K9E>B= K4EF< D45BFO; 
- >4K9EF6B BHBD@?9A<S BFK9F4 CB D45BF9; 
- >4K9EF6B GEFAOI BF69FB6 A4 >BAFDB?PAO9 6BCDBEO CD< ;4M<F9 D45BFO. 
�4:8O= 6<8 D45BFO BJ9A<649FES CB CSF< 54?PAB= L>4?9. 
«5» (BF?<KAB) – ;4 7?G5B>B9 < CB?AB9 B6?489A<9 EB89D:4A<9@ GK95AB7B @4F9D<4?4, 6 

>BFBDB@ B5GK4RM<=ES E6B5B8AB < G69D9AAB BD<9AF<DG9FES; ;4 G@9A<9 CD4>F<K9E>< 
CD<@9ASFP F9BD9F<K9E><9 ;A4A<S, 6OE>4;O64FP < B5BEAB6O64FP E6B< EG:89A<S. "J9A>4 «5» 
(BF?<KAB) CD98CB?4749F 7D4@BFAB9 < ?B7<KAB9 <;?B:9A<9 BF69F4. 

«4» (IBDBLB) – 9E?< B5GK4RM<=ES CB?AB BE6B<? GK95AO= @4F9D<4?, 6?4899F A4GKAB-
CBASF<=AO@ 4CC4D4FB@, BD<9AF<DG9FES 6 <;GK9AAB@ @4F9D<4?9, BEB;A4AAB CD<@9AS9F 
F9BD9F<K9E><9 ;A4A<S A4 CD4>F<>9, 7D4@BFAB <;?4749F BF69F, AB EB89D:4A<9 < HBD@4 BF69F4 
<@9RF BF89?PAO9 A9FBKABEF<. 

«3» (G8B6?9F6BD<F9?PAB) – 9E?< B5GK4RM<=ES B5A4DG:<649F ;A4A<9 < CBA<@4A<9 
BEAB6AOI CB?B:9A<= GK95AB7B @4F9D<4?4, AB <;?4749F 97B A9CB?AB, A9CBE?98B64F9?PAB, 
8BCGE>49F A9FBKABEF<, 6 CD<@9A9A<< F9BD9F<K9E><I ;A4A<= CD< BF69F9 A4 CD4>F<>B-

BD<9AF<DB64AAO9 6BCDBEO; A9 G@99F 8B>4;4F9?PAB B5BEAB64FP EB5EF69AAO9 EG:89A<S. 
«2» (A9G8B6?9F6BD<F9?PAB) – 9E?< B5GK4RM<=ES <@99F D4;DB;A9AAO9, 59EE<EF9@AO9 

;A4A<S, 8BCGE>49F BL<5>< 6 BCD989?9A<< 54;B6OI CBASF<=, <E>4:49F <I E@OE?; A9 @B:9F 
CD4>F<K9E>< CD<@9ASFP F9BD9F<K9E><9 ;A4A<S. 

�D<F9D<< BJ9A<64A<S CD4>F<K9E><I D45BF. 
#D4>F<K9E>4S D45BF4 BJ9A<649FES @4>E<@4?PAB BJ9A>B= «5» (BF?<KAB). 
�4:8B9 ;484A<9 BJ9A<649FES @4>E<@4?PAB BJ9A>B= «5» (BF?<KAB). 
#B D9;G?PF4F4@ BJ9A<64A<S 6E9I ;484A<= BJ9A>4 EBBF69FEF6G9F ED98A9=. 
�D<F9D<< BJ9A<64A<S D9L9A<= ;484K. 
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«5» (BF?<KAB) – EBEF46?9A CD46<?PAO= 4?7BD<F@ D9L9A<S ;484K<, 6 ?B7<K9E>B@ 
D4EEG:89A<<, 6 6O5BD9 ABD@4F<6AOI <EFBKA<>B6 < D9L9A<< A9F BL<5B>, CB?GK9A 69DAO= 
BF69F, ;484K4 D9L9A4 D4J<BA4?PAO@ ECBEB5B@. 

«4» (IBDBLB) – EBEF46?9A CD46<?PAO= 4?7BD<F@ D9L9A<S ;484K<, 6 ?B7<K9E>B@ 
D4EEG:89A<< < D9L9A<< A9F EGM9EF69AAOI BL<5B>; CD46<?PAB E89?4A 6O5BD ABD@4F<6AOI 
<EFBKA<>B6; 9EFP B5NSEA9A<9 D9L9A<S, AB ;484K4 D9L9A4 A9D4J<BA4?PAO@ ECBEB5B@ <?< 
8BCGM9AB A9 5B?99 86GI A9EGM9EF69AAOI BL<5B>, CB?GK9A 69DAO= BF69F. 

«3» (G8B6?9F6BD<F9?PAB) – ;484A<9 6OCB?A9AB, 6 ?B7<K9E>B@ D4EEG:89A<< A9F 
EGM9EF69AAOI BL<5B>, AB 8BCGM9AO EGM9EF69AAO9 BL<5>< 6 6O5BD9 ABD@4F<6AOI 
<EFBKA<>B6; ;484K4 D9L9A4 A9 CB?ABEFPR <?< 6 B5M9@ 6<89. 

«2» (A9G8B6?9F6BD<F9?PAB) – ;484K4 D9L9A4 A9CD46<?PAB. 
�D<F9D<< BJ9A<64A<S E4@BEFBSF9?PAOI D45BF. 

�D<F9D<< BJ9A<64A<S D9L9A<= ;484K. 
«5» (BF?<KAB) – EBEF46?9A CD46<?PAO= 4?7BD<F@ D9L9A<S ;484K<, 6 ?B7<K9E>B@ 

D4EEG:89A<<, 6 6O5BD9 ABD@4F<6AOI <EFBKA<>B6 < D9L9A<< A9F BL<5B>, CB?GK9A 69DAO= 
BF69F, ;484K4 D9L9A4 D4J<BA4?PAO@ ECBEB5B@. 

«4» (IBDBLB) – EBEF46?9A CD46<?PAO= 4?7BD<F@ D9L9A<S ;484K<, 6 ?B7<K9E>B@ 
D4EEG:89A<< < D9L9A<< A9F EGM9EF69AAOI BL<5B>; CD46<?PAB E89?4A 6O5BD ABD@4F<6AOI 
<EFBKA<>B6; 9EFP B5NSEA9A<9 D9L9A<S, AB ;484K4 D9L9A4 A9D4J<BA4?PAO@ ECBEB5B@ <?< 
8BCGM9AB A9 5B?99 86GI A9EGM9EF69AAOI BL<5B>, CB?GK9A 69DAO= BF69F. 

«3» (G8B6?9F6BD<F9?PAB) – ;484A<9 6OCB?A9AB, 6 ?B7<K9E>B@ D4EEG:89A<< A9F 
EGM9EF69AAOI BL<5B>, AB 8BCGM9AO EGM9EF69AAO9 BL<5>< 6 6O5BD9 ABD@4F<6AOI 
<EFBKA<>B6; ;484K4 D9L9A4 A9 CB?ABEFPR <?< 6 B5M9@ 6<89. 

«2» (A9G8B6?9F6BD<F9?PAB) – ;484K4 D9L9A4 A9CD46<?PAB. 
�D<F9D<< BJ9A<64A<S >BAFDB?PAOI D45BF. 

«5» (BF?<KAB) – D9L9AB 81-100% ;484A<=. 
«4» (IBDBLB) – D9L9AB 61 – 80% ;484A<=. 
«3» (G8B6?9F6BD<F9?PAB) – D9L9AB 41 – 60% ;484A<=. 
«2» (A9G8B6?9F6BD<F9?PAB) – D9L9AB @9A99 40% ;484A<=. 

�D<F9D<< BJ9A<64A<S <FB7B6B= >BAFDB?PAB= D45BFO. 
 6OCB?A9AO CD46<?PAB 80 – 100% ;484A<= – BJ9A>4 «BF?<KAB» (5); 
 6OCB?A9AO CD46<?PAB 60 – 79% ;484A<= – BJ9A>4 «IBDBLB» (4); 
 6OCB?A9AO CD46<?PAB 45 – 59% ;484A<= – BJ9A>4 «G8B6?9F6BD<F9?PAB» (3); 
 6OCB?A9AO CD46<?PAB 35 – 44% ;484A<= – BJ9A>4 «A9G8B6?9F6BD<F9?PAB» (2). 


