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 1  #�%#"$&  ("!��  "*�!"+!/) %$��%&�  #"  '+��!"�  ��%*�#��!�  
 1.1.   "1I85 ?>;>65=8S  

(BA8 BJ9ABKAOI ED98EF6 (("%) CD98A4;A4K9A 8?S >BAFDB?S < BJ9A>< 

B5D4;B64F9?PAOI 8BEF<:9A<= B5GK4RM<IES, BE6B<6L<I CDB7D4@@G GK95AB= 8<EJ<C?<AO 

"#.10 «+<E?9AAO9 @9FB8O». 'K95AO@ C?4AB@ CD98GE@BFD9A4 CDB@9:GFBKA4S 4FF9EF4J<S 6 

HBD@9 8<HH9D9AJ<DB64AAB7B ;4K9F4  

("% D4;D45BF4A A4 BEAB64A<< CDB7D4@@O CB87BFB6>< EC9J<4?<EF4 ED98A97B ;69A4 

CB EC9J<4?PABEF< 09.02.07 �AHBD@4J<BAAO9 E<EF9@O < CDB7D4@@<DB64A<9.  

1.2 $57C;PB0BO >A2>5=8S 48AF8?;8=O, ?>4;560I85 ?@>25@:5 � IB89 
4FF9EF4J<< CB 8<EJ<C?<A9 BEGM9EF6?S9FES CDB69D>4 E?98GRM<I G@9A<=, ;A4A<= < 
HBD@<DB64A<S B5M<I < CDBH9EE<BA4?PAOI >B@C9F9AJ<=.  

$57C;PB0BO >1CG5=8S 
(C<5=8S, 7=0=8S)  

"A=>2=O5  ?>:070B5;8  
>F5=:8 @57C;PB0B>2  

'.1 �ECB?P;B64FP BEAB6AO9 K<E?9AAO9 @9FB8O 

D9L9A<S @4F9@4F<K9E><I ;484K.  

  

'EFAO= BCDBE, F9EF<DB64A<9, 
D9L9A<9 ;484K  

'.2 �O5<D4FP BCF<@4?PAO= K<E?9AAO= @9FB8 8?S 

D9L9A<S CBEF46?9AAB= ;484K<.  

  

'EFAO= BCDBE, F9EF<DB64A<9, 
D9L9A<9 ;484K  

'.3 �464FP @4F9@4F<K9E><9 I4D4>F9D<EF<>< 

FBKABEF< <EIB8AB= <AHBD@4J<< < BJ9A<64FP 

FBKABEFP CB?GK9AAB7B K<E?9AAB7B D9L9A<S.  

  

'EFAO= BCDBE, F9EF<DB64A<9, 
D9L9A<9 ;484K  

'.4 $4;D454FO64FP 4?7BD<F@O < CDB7D4@@O 8?S 

D9L9A<S 6OK<E?<F9?PAOI ;484K, GK<FO64S 

A9B5IB8<@GR FBKABEFP CB?GK49@B7B D9;G?PF4F4.  

  

'EFAO= BCDBE, F9EF<DB64A<9, 
D9L9A<9 ;484K  

�.1  9FB8O ID4A9A<S K<E9? 6 C4@SF< 

Q?9>FDBAAB6OK<E?<F9?PAB= @4L<AO (84?99 – 

1� ) < 89=EF6<S A48 A<@<, BJ9A>G FBKABEF< 

6OK<E?9A<=.  

  

'EFAO= BCDBE, F9EF<DB64A<9, 
6OCB?A9A<9 <A8<6<8G4?PAOI 
;484A<= D4;?<KAB= E?B:ABEF<.  

�.2  9FB8O D9L9A<S BEAB6AOI @4F9@4F<K9E><I 

;484K – <AF97D<DB64A<S, 8<HH9D9AJ<DB64A<S, 

"J9A>4 BF69FB6 6 IB89 
Q6D<EF<K9E>B= 59E98O, 
F9EF<DB64- 
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D9A<9 L9A<S ?<A9=AOI < FD4AEJ9A89AFAOI 

GD46A9A<= < E<EF9@ GD46A9A<= E CB@BMPR 1� .  

 

 

   

 

 �B8            !4<@9AB64A<9 >B@C9F9AJ<=  

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

"� 2.  �ECB?P;B64FP EB6D9@9AAO9 ED98EF64 CB<E>4, 4A4?<;4 < <AF9DCD9F4J<< 
<AHBD@4J<< < <AHBD@4J<BAAO9 F9IAB?B7<< 8?S 6OCB?A9A<S ;484K 
CDBH9EE<BA4?PAB= 89SF9?PABEF<;  

"� 3          #?4A<DB64FP < D94?<;B6O64FP EB5EF69AAB9 CDBH9EE<BA4?PAB9 < ?<KABEFAB9 
D4;6<F<9, CD98CD<A<@4F9?PE>GR 89SF9?PABEFP 6 CDBH9EE<BA4?PAB= EH9D9, 
<ECB?P;B64FP ;A4A<S CB H<A4AEB6B= 7D4@BFABEF< 6 D4;?<KAOI :<;A9AAOI 
E<FG4J<SI; 

"� 4.  1HH9>F<6AB 6;4<@B89=EF6B64FP < D45BF4FP 6 >B??9>F<69 < >B@4A89;  

"� 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 
>BAF9>EF4;  

"� 9.    #B?P;B64FPES CDBH9EE<BA4?PAB= 8B>G@9AF4J<9= A4 7BEG84DEF69AAB@ <    
<ABEFD4AAB@ S;O>4I.»;  

#� 4.1. "EGM9EF6?SFP <AEF4??SJ<R, A4EFDB=>G < B5E?G:<64A<9 CDB7D4@@AB7B 
B59EC9K9A<S 

#� 4.2. "EGM9EF6?SFP <;@9D9A<S Q>EC?G4F4J<BAAOI I4D4>F9D<EF<> CDB7D4@@AB7B B59EC9-
K9A<S >B@CPRF9DAOI E<EF9@.  

 

1.3 �@8B5@88 >F5=:8 7=0=89 8 C<5=89  

�<?9F A4 8<HH9D9AJ<DB64AAO= ;4K9F <?< A4 Q>;4@9A EBEFB<F <; CSF< 6BCDBEB6.   

"J9A>4 «BF?<KAB» EF46<FES CD< CB?AB@ BF69F9 A4 5<?9F. �B;@B:AO B8A4 – 869 

A9FBKABEF< CD< BE69M9A<< 6FBDBEF9C9AAOI 6BCDBEB6 <?< 6 6O>?48>4I, >BFBDO9 EFG89AF 

?97>B <ECD46<? CB ;4@9K4A<R CD9CB8464F9?S.  

"J9A>4 «IBDBLB» EF46<FES, 9E?< EFG89AF BF69F<? A4 69EP 5<?9F E A95B?PL<@< 

BL<5>4@< <?< A98BKёF4@<, ?97>B <ECD46?9AAO9 CB ;4@9K4A<R CD9CB8464F9?S.  

"J9A>4 «G8B6?9F6BD<F9?PAB» EF46<FES, 9E?< A9CB?AB <?< A9CBE?98B64F9?PAB 

D4E>DOFB EB89D:4A<9 @4F9D<4?4, AB CB>4;4AB B5M99 CBA<@4A<9 6BCDBE4, 8BCGM9AO 
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BL<5>< 6 BCD989?9A<< CBASF<=; EFG89AF A9 ECD46<?ES E CD<@9A9A<9@ F9BD<< 6 AB6B= 

E<FG4J<< CD< 6OCB?A9A<< CD4>F<K9E>B7B ;484A<S.  

"J9A>4 «A9 G8B6?9F6BD<F9?PAB» EF46<FES, 9E?< A9 D4E>DOFB BEAB6AB9 EB89D:4A<9 

GK95AB7B @4F9D<4?4; 8BCGM9AO BL<5>< 6 BCD989?9A<< CBASF<=, CD< <ECB?P;B64A<< 

@4F9@4F<K9E>B= F9D@<AB?B7<<, 6 D<EGA>4I, K9DF9:4I <?< 7D4H<>4I, 6 6O>?48>4I, >BFBDO9 

A9 <ECD46?9AO CBE?9 A9E>B?P><I A46B8SM<I 6BCDBEB6 CD9CB8464F9?S.  

,>4?4 BJ9A>< B5D4;B64F9?PAOI 8BEF<:9A<=  

#DBJ9AF D9;G?PF4F<6ABEF< (CD46<?PAOI 
BF69FB6)  

"J9A>4 GDB6AS CB87BFB6><   

54?? (BF@9F>4)  69D54?PAO= 4A4?B7  

90 ÷ 100  5  BF?<KAB  

80 ÷ 89  4  IBDBLB  

70 ÷ 79  3  G8B6?9F6BD<F9?PAB  

@9A99 70  2  A9G8B6?9F6BD<F9?PAB  
  

 

 

 

 

"*�!"+!/�  �&�$���/ 

"F>DOFO9 6BCDBEO (E CD46<?PAO@< BF69F4@<) 

 

!B@9D 
;484A<S 

%B89D:4A<9 6BCDBE4 #D46<?PAO= BF69F  �B@C9F9AJ<
S 

1. �4>B= S6?S9FES 5G89F J<HD4 4 6 K<E?9 1,234 ± 0,003  EB@A<F9?PAB= "� 01, "� 
02, "� 03, 
"� 04, "� 
05, "� 09, 
#� 4.1, #� 

4.2 

2. �9?<K<A4, BCD989?S9@4S D4;A<J9= @9:8G D9;G?PF4FB@ 
<;@9D9A<S х < <EF<AAO@ ;A4K9A<9@ <;@9DS9@B= 69?<K<AO х0 

 A4;O649FES 
 

45EB?RFAB= 
CB7D9LABEFPR 
<;@9D9A<S 

"� 01, "� 
02, "� 03, 
"� 04, "� 
05, "� 09, 
#� 4.1, #� 

4.2 

3. �9?<K<A4     D46A4S BFABL9A<R 45EB?RFAB= CB7D9LABEF< 
<;@9D9A<S > D9;G?PF4FG <;@9D9A<S, A4;O649FES 

BFABE<F9?PAB= 
CB7D9LABEFPR 

"� 01, "� 
02, "� 03, 
"� 04, "� 
05, "� 09, 
#� 4.1, #� 

4.2 
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  4. �4> A4;O64RFES 6E9 J<HDO K<E?4, A4K<A4S E C9D6B= A9AG?96B= 
E?964. 

�A4K4M<@< J<HD4@< "� 01, "� 
02, "� 03, 
"� 04, "� 
05, "� 09, 
#� 4.1, #� 

4.2 

5. �4> A4;O649FES ;4@9A4 K<E?4 a K<E?B@ b E @9APL<@ 
>B?<K9EF6B@ ;A4K4M<I J<HD. 

B>DG7?9A<9@ "� 01, "� 
02, "� 03, 

"� 04, "� 
05, "� 09, 
#� 4.1, #� 

4.2 

6. �4> A4;O649FES ;A4K4M4S J<HD4 CD<5?<:9AAB7B K<E?4, 9E?< 
45EB?RFA4S CB7D9LABEFP QFB7B K<E?4 A9 CD96BEIB8<F 
CB?B6<AO 98<A<JO D4;DS84, 6 >BFBDB@ EFB<F QF4 J<HD4 (6 
G;>B@ E@OE?9) <?< 98<A<JO D4;DS84 (6 L<DB>B@ E@OE?9). 

вер=>й "� 01, "� 
02, "� 03, 
"� 04, "� 
05, "� 09, 
#� 4.1, #� 

4.2 

7. +<E?B X = 7,3344, 6E9 J<HDO >BFBDB7B 69DAO 6 EFDB7B@ 
E@OE?9, B>DG7?<F9 8B FD9I ;A4K4M<I J<HD. 

0,044 "� 01, "� 
02, "� 03, 
"� 04, "� 
05, "� 09, 
#� 4.1, #� 

4.2 

8. %CBEB5 A4IB:89A<S CDB@9:GFBKAOI ;A4K9A<= 69?<K<AO CB 
<@9RM9@GES 8<E>D9FAB@G A45BDG <;69EFAOI ;A4K9A<= 
A4;O649FES 

<AF9DCB?SJ<S "� 01, "� 
02, "� 03, 
"� 04, "� 
05, "� 09, 
#� 4.1, #� 

4.2 

9. �OK<E?9A<9 ;A4K9A<= F45?<KAB ;484AAB= HGA>J<< ;4 
CD989?4@< 8<4C4;BA4 ;A4K9A<= 4D7G@9AF4, BFD4:9AAB7B 6 
F45?<J9, A4;O649FES 

Q>EFD4CB?SJ<S "� 01, "� 
02, "� 03, 
"� 04, "� 
05, "� 09, 
#� 4.1, #� 

4.2 

10. a = 2,91385, ∆=0,0097. � K<E?9 4 69DAO 6 L<DB>B@ E@OE?9 
J<HDO__________ 
 

2,9,1 

 

"� 01, "� 
02, "� 03, 
"� 04, "� 
05, "� 09, 
#� 4.1, #� 

4.2 

11. "CD989?<FP CD989?PAGR 45EB?RFAGR CB7D9LABEFP K<E?4  
4 = 3,14, ;4@9ASRM97B K<E?B π 

0,001 "� 01, "� 
02, "� 03, 
"� 04, "� 
05, "� 09, 
#� 4.1, #� 

4.2 

12. +FB @B:AB <ECB?P;B64FP 6 >4K9EF69 7?48>B= <AF9DCB?<DGRM9= 
HGA>J<<, 9E?< A9 FD95G9FES 99 6OEB>4S EF9C9AP? 

EC?4=A "� 01, "� 
02, "� 03, 
"� 04, "� 
05, "� 09, 
#� 4.1, #� 

4.2 

13. �4> A4;O649FES @9FB8, D4;D45BF4AAO= 8?S E<EF9@ E @4FD<J9=, 
EBEFBSM9= 6 BEAB6AB@ <; AG?9=, A9AG?96O9 Q?9@9AFO >BFBDB= 
D4ECB?B:9AO FB?P>B A4 7?46AB= 8<47BA4?< < A4 86GI ?<A<SI 
68B?P A99 

@9FB8 CDB7BA>< "� 01, "� 
02, "� 03, 
"� 04, "� 
05, "� 09, 
#� 4.1, #� 

4.2 

14. �4><9 CB7D9LABEF< @B7GF A4D4EF4FP 6 CDBJ9EE9 6OK<E?9A<=? CB7D9LABEF< 
B>DG7?9A<S 

"� 01, "� 
02, "� 03, 
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&9EF (E CD46<?PAO@< BF69F4@<) 

  

 

"� 04, "� 
05, "� 09, 
#� 4.1, #� 

4.2 

15. �4>B= @9FB8 EBEFB<F 6 FB@, KFB5O ;4@9A<FP y′ 6 B5O>AB69AAB@ 
8<HH9D9AJ<4?PAB@ GD46A9A<< C9D6B7B CBDS8>4 6<84 y′ = f(x, y) 

99 4CCDB>E<@4J<9=? 

@9FB8 1=?9D4 "� 01, "� 
02, "� 03, 
"� 04, "� 
05, "� 09, 
#� 4.1, #� 

4.2 

16. +FB CD98EF46?S9F EB5B= D4EK9F E9D<< 64D<4AFB6 8?S D4;?<KAOI 
@4F9@4F<K9E><I @B89?9= 

6OK<E?<F9?PAO= 
Q>EC9D<@9AF 

"� 01, "� 
02, "� 03, 
"� 04, "� 
05, "� 09, 
#� 4.1, #� 

4.2 

17. +FB CDB<EIB8<F E 69?<K<AB= CB7D9LABEF< CD< G84?9A<< BF 
>D496? 

G@9APL49FES "� 01, "� 
02, "� 03, 
"� 04, "� 
05, "� 09, 
#� 4.1, #� 

4.2 

18. $9L<FP @9FB8B@ �4GEE4 E<EF9@G ?<A9=AOI 4?795D4<K9E><I 
GD46A9A<= ;484AAOI @4FD<J9= ?96B= K4EF< < EFB?5JB@ 
E6B5B8AOI K?9AB6. � BF69F9 G>4;4FP EG@@G >BDA9=. 
1 2 7 

7 3 27 

5 "� 01, "� 
02, "� 03, 
"� 04, "� 
05, "� 09, 
#� 4.1, #� 

4.2 

19. � @9FB89 CB?B6<AAB7B 89?9A<S 8?S BCD989?9A<S 
CD<5?<:9AAB7B ;A4K9A<9 >BDAS I A4 BFD9;>9 [a; b] CD<@9AS9FES 
HBD@G?4 

I = (a - b)/2 "� 01, "� 
02, "� 03, 
"� 04, "� 
05, "� 09, 
#� 4.1, #� 

4.2 

20. �4> <A4K9 A4;O649FES @9FB8 CB?B6<AAB7B 89?9A<S  @9FB8 8<IBFB@<<) "� 01, "� 

02, "� 03, 
"� 04, "� 
05, "� 09, 
#� 4.1, #� 

4.2 

!B@9D 
;484A<S 

%B89D:4A<9 6BCDBE4 #D46<?PAO= BF69F  �B@C9F9AJ<S 

1.  �4>B= @9FB8 <ECB?P;G9FES 8?S CD<5?<:9AAB7B 6OK<E?9A<S 
>BDAS GD46A9A<S? 

a) @9FB8 89?9A<S BFD9;>4 CBCB?4@   
b) @9FB8 A4<@9APL<I >648D4FB6  
c) @9FB8 1=?9D4  
d) @9FB8 CDBEFOI <F9D4J<= 

a) "� 01, "� 02, 
"� 03, "� 04, 
"� 05, "� 09, 
#� 4.1, #� 4.2 
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2.  �4>B= @9FB8 CD98A4;A4K9A 8?S K<E?9AAB7B <AF97D<DB64A<S 
HGA>J<=? 

a) @9FB8 E9FB>  
b) @9FB8 (<5BA4KK<  
c) @9FB8 FD4C9J<=  
d) @9FB8 �4GEE4 

E) "� 01, "� 02, 
"� 03, "� 04, 
"� 05, "� 09, 
#� 4.1, #� 4.2 

3.  �4>B= @9FB8 <ECB?P;G9FES 8?S D9L9A<S E<EF9@ ?<A9=AOI 
GD46A9A<=? 

a) @9FB8 ED98A<I >648D4FB6  
b) @9FB8 �4GEE4  
c) @9FB8 $GA79-�GFFO  
d) @9FB8 �9=89?S 

d) "� 01, "� 02, 
"� 03, "� 04, 
"� 05, "� 09, 
#� 4.1, #� 4.2 

4.  �4>B= @9FB8 CD<@9AS9FES 8?S <AF9DCB?SJ<< HGA>J<=?  
a) @9FB8 5<E9>J<<  
b) @9FB8 FD4C9J<=  
c) @9FB8 CDBEFOI <F9D4J<=  
d) @9FB8 A4<@9APL<I >648D4FB6 

d) "� 01, "� 02, 
"� 03, "� 04, 
"� 05, "� 09, 
#� 4.1, #� 4.2 

5.  �4>B= @9FB8 A4IB:89A<S >BDA9= GD46A9A<S BEAB64A A4 
CB<E>9 <;@9A9A<S ;A4>4 HGA>J<< 6 ;484AAOI <AF9D64?4I?  

a) @9FB8 IBD8  
b) @9FB8 APRFBA4  
c) @9FB8 CB?B6<AAB7B 89?9A<S  
d) @9FB8 >4E4F9?PAOI 

c) "� 01, "� 02, 
"� 03, "� 04, 
"� 05, "� 09, 
#� 4.1, #� 4.2 

6.  *<HD4 K<E?4 A4;O649FES 69DAB= (6 L<DB>B@ E@OE?9), 9E?< 
45EB?RFA4S CB7D9LABEFP QFB7B K<E?4 A9 CD96BEIB8<F 
____________ D4;DS84, 6 >BFBDB@ EFB<F J<HD4 

a) 98<A<JO; 
b) 89ESF>4; 
c) EBFA<; 
d) FOESK<. 

a) "� 01, "� 02, 
"� 03, "� 04, 
"� 05, "� 09, 
#� 4.1, #� 4.2 

7.  ____________ J<HD4@< K<E?4 S6?SRFES 6E9 J<HDO 6 97B 
CD46<?PAB= ;4C<E<, A4K<A4S E C9D6B= A9AG?96B= E?964. 

a) CD46<?PAO@<; 
b) 69DAO@<; 
c) EB@A<F9?PAO@<; 
d) ;A4K4M<@<. 

d) "� 01, "� 02, 
"� 03, "� 04, 
"� 05, "� 09, 
#� 4.1, #� 4.2 

8.  �F9D4J<S – QFB &. 
a) #B6FBD9A<9. $9;G?PF4F CB6FBDAB7B CD<@9A9A<S 
>4>B=–?<5B @4F9@4F<K9E>B= BC9D4J<<. 
b) �4@9A4 B8A<I @4F9@4F<K9E><I B5N9>FB6 8DG7<@<, 6 
FB@ <?< <AB@ E@OE?9 5?<;><@ > <EIB8AO@. 
c) +<E?B, <;B5D4:49@B9 98<A<J9= < 18 AG?S@< 

d) #DB8B?:9A<9 HGA>J<<, CD<A48?9:4M9= ;484AAB@G 
>?4EEG, ;4 CD989?O 99 B5?4EF< BCD989?9A<S. 

 

4) "� 01, "� 02, 
"� 03, "� 04, 
"� 05, "� 09, 
#� 4.1, #� 4.2 

9.  �AF9DCB?SJ<S 5O649F:&& 

a) �GEBKA4S < ?B>4?PA4S 
b) �B>4?PA4S < 7?B54?PA4S 
c) �GEBKA4S < 4CD<BDA4S 
d)  4>E<@4?PA4S C< @<A<@4?PA4S 

 

b) "� 01, "� 02, 
"� 03, "� 04, 
"� 05, "� 09, 
#� 4.1, #� 4.2 

10.  � K9@ 6OD4:49FES B5OKAB BFABE<F9?PA4S CB7D9LABEFP? 
a) 6 CDBJ9AF4I (%) 
b) 6 CDBJ9AF4I A4 98<A<JG (%/98.) 
c) 6 LFG>4I (LF) 
d) 6 I (I) 

4) "� 01, "� 02, 
"� 03, "� 04, 
"� 05, "� 09, 
#� 4.1, #� 4.2 
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11.   9FB8 CB;6B?SRM<= CB?GK<FP >BDA< E<EF9@O E ;484AAB= 
FBKABEFPR CGF9@ EIB8SM<IES 59E>BA9KAOI CDBJ9EEB6 

a) FBKAO= @9FB8 
b) <F9D4J<BAAO= @9FB8 
c) @9FB8 �9=89?S 
d) BFABE<F9?PAO= @9FB8 

b) "� 01, "� 02, 
"� 03, "� 04, 
"� 05, "� 09, 
#� 4.1, #� 4.2 

12.  � K9@ ;4>?RK49FES ;484K4 BF89?9A<S >BDA9=?  
a) � GEF4AB6?9A<< >B?<K9EF64 >BDA9= 

b) � GEF4AB6?9A<< >B?<K9EF64 >BDA9=, 4 F4>:9 A4<5B?99 
F9EAOI CDB@9:GF>B6, >4:8O= <; >BFBDOI EB89D:<F 
FB?P>B B8<A >BD9AP. 

c) � GEF4AB6?9A<< >BDAS D9L9A<S GD46A9A<S 
d) � A4;A4K9A<< >B?<K9EF64 >BDA9= 

b) "� 01, "� 02, 
"� 03, "� 04, 
"� 05, "� 09, 
#� 4.1, #� 4.2 

13.  +FB QFB ;4 HBD@G?4   
a) HBD@G?4 !PRFBA4 - �9=5A<J4 
b) HBD@G?4 !PRFBA4 - �BF9E4 
c) HBD@G?4 %<@CEBA4 
d) HBD@G?O A9 EGM9EF6G9F 

4) "� 01, "� 02, 
"� 03, "� 04, 
"� 05, "� 09, 
#� 4.1, #� 4.2 

14.  #B7D9LABEFP B5GE?B6?9A4 A9B5IB8<@BEFPR 6OCB?A9A<S 
4D<H@9F<K9E><I BC9D4J<= A48 K<E?4@<, GE9K9AAO@< 8B 
>B?<K9EF64 D4;DS8B6, ;46<ESM97B BF CD<@9AS9@B= 
6OK<E?<F9?PAB= F9IA<><, QFB 

a) A9GEFD4A<@4S CB7D9LABEFP 
b) CB7D9LABEFP @9FB84 
c) 6OK<E?<F9?PA4S CB7D9LABEFP 
d) D9;G?PF<DGRM4S CB7D9LABEFP 

E) "� 01, "� 02, 
"� 03, "� 04, 
"� 05, "� 09, 
#� 4.1, #� 4.2 

15.  �5EB?RFA4S CB7D9LABEFP B>DG7?9A<S E <;5OF>B@ K<E?4 1,8 
8B J9?OI K<E9? D46A4 

a) 0 

b) 0,2 

c) -0,2 

d) 0,1 

b) "� 01, "� 02, 
"� 03, "� 04, 
"� 05, "� 09, 
#� 4.1, #� 4.2 

16.  �AF9DCB?SJ<BAAO= @AB7BK?9A �47D4A:4 8?S HGA>J<<, 
;484AAB= F45?<J9= 

x 1 3 4 

f(x) 12 4 6 

a) L3(x) = x3+x2+4 

b) L3(x) = 12x3+4x2+6x 

c) L2(x) = 2x2-12x+22 

d) L2(x) = x2-4x+10 

c) "� 01, "� 02, 
"� 03, "� 04, 
"� 05, "� 09, 
#� 4.1, #� 4.2 

17.  �AF9DCB?SJ<S EF4A84DFAB CDB<;6B8<FES @AB7BK?9A4@<, 
EF9C9AP >BFBDOI A4 ________ @9APL9 K<E?4 G;?B6. 

a) CBDS8B> n-1 

b) 98<A<JG 
c) CBDS8B> n 

d) CB?B6<AG 

b) "� 01, "� 02, 
"� 03, "� 04, 
"� 05, "� 09, 
#� 4.1, #� 4.2 

18.   9FB8 CBE?98B64F9?PAB7B <E>?RK9A<S C9D9@9AAOI 
A4;O649FES 

a) @9FB8 �4GEE4 
b) @9FB8 �9=89?S 
c) @9FB8 <F9D4J<= 

d) @9FB8 CDB7BA>< 

4) "� 01, "� 02, 
"� 03, "� 04, 
"� 05, "� 09, 
#� 4.1, #� 4.2 

19.  �E?< HGA>J<S f(x) CD98EF46?S9F EB5B= @AB7BK?9A, FB 
GD46A9A<9 f(x)=0 A4;O649FES 

a) FD4AEJ9A89AFAO@ 

b) 4?795D4<K9E><@ 

c) ?<A9=AO@ 

d) >B@5<A<DB64AAO@ 

b) "� 01, "� 02, 
"� 03, "� 04, 
"� 05, "� 09, 
#� 4.1, #� 4.2 
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2 %&$'�&'$� � #�$�+�!0 �"!&$"�0!"-"*�!"+!/) 
 �&�$���"�  (4;S B5:CI53> :>=B@>;S) 

�>?@>AO 8 7040=8S  �>4  

2.1 �9D9K9AP F9BD9F8K9E>8I 6BCDBEB6 > Q>74@9AG  

1. #D<5?<:9AAO9 K<E?4 < 89=EF6<S A48 A<@<.  
2. #D<5?<:9AAO9 ;A4K9A<S. �5EB?RFA4S < BFABE<F9?PA4S CB7D9LABEFP. 
�9DAO9 < ;A4K4M<9 J<HDO.  

3. #D98EF46?9A<9 K<E9? 6 1� . �OK<E?9A<9 CB7D9LABEF9= 
4D<H@9F<K9E><I 89=EF6<=.  

4. 'K9F CB7D9LABEF9= 6OK<E?9A<= CB ;484AAB= HBD@G?9. �OK<E?9A<S CB 
CD46<?4@ CB8EK9F4 J<HD.  

5. �OK<E?9A<S EB EFDB7<@ GK9FB@ CD989?PAOI 45EB?RFAOI 
CB7D9LABEF9=.  

6. �OK<E?9A<S CB @9FB8G 7D4A<J.  
7. "F89?9A<9 < GFBKA9A<9 >BDAS GD46A9A<S @9FB8B@ CB?B6<AAB7B 
89?9A<S.  

8.  9FB8 CDBEFB= <F9D4J<< 8?S D9L9A<S GD46A9A<=.  
9. !4IB:89A<9 >BDAS GD46A9A<S @9FB8B@ >4E4F9?PAOI.  
10. !4IB:89A<9 >BDAS GD46A9A<S @9FB8B@ IBD8.  
11. !4IB:89A<9 >BDAS GD46A9A<S @9FB8B@ IBD8 < >4E4F9?PAOI.  
12. $9L9A<9 E<EF9@ ?<A9=AOI 4?795D4<K9E><I GD46A9A<= (%��') 
K<E?9AAO@< @9FB84@<.  9FB8 �4GEE4.  

13.  9FB8 CDBEFB= <F9D4J<< 8?S E<EF9@O ?<A9=AOI 4?795D4<K9E><I 
GD46A9A<= (%��').  

14. �AF9DCB?SJ<BAAO= @AB7BK?9A �47D4A:4.  
15. #9D64S <AF9DCB?SJ<BAA4S HBD@G?4 !PRFBA4.  
16. �FBD4S <AF9DCB?SJ<BAA4S HBD@G?4 !PRFBA4.  
17. 1>EFD4CB?<DB64A<9 HGA>J<=.  

'1-'4,  
�1,�2  
  

  

20.  "F89?<FP >BD9AP GD46A9A<S cos(x) = 2x 

a) [-1;1] 

b) [0;1] 

c) [1;2] 

d) [2;3] 

 

b) "� 01, "� 02, 

"� 03, "� 04, 
"� 05, "� 09, 
#� 4.1, #� 4.2 
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18. +<E?9AAB9 <AF97D<DB64A<9. �648D4FGDAO9 HBD@G?O !PRFBA4-�BF9E4.  
19. +<E?9AAB9 <AF97D<DB64A<9. (BD@G?O FD4C9J<=.  
20. +<E?9AAB9 <AF97D<DB64A<9. (BD@G?4 %<@CEBA4.  
21. +<E?9AAO9 @9FB8O D9L9A<S B5O>AB69AAOI 8<HH9D9AJ<4?PAOI 
GD46A9A<=.  9FB8 1=?9D4.  

22. +<E?9AAO9 @9FB8O D9L9A<S B5O>AB69AAOI 8<HH9D9AJ<4?PAOI 
GD46A9A<=.  9FB8 $GA79-�GFF4.  

23. +<E?9AAB9 D9L9A<9 ;484K BCF<@<;4J<<.  
24. #B<E> @<A<@G@4 HGA>J<< B8AB= C9D9@9AAB=. 25. #B<E> @<A<@G@4 
HGA>J<< @AB7<I C9D9@9AAOI.   

2.2 Т8CB6O9 CD4>F8K9E>89 7484A8я > Q>74@9AG  

1. %BEF46PF9 CDB7D4@@G <AF97D<DB64A<S CB HBD@G?9 %<@CEBA4 E <ECB?P- '1-'4, 
�1,�2  

 

;B64A<9@ BJ9A>< FBKABEF< @9FB8B@ CB6FBDAB7B EK9F4.  

2. (GA>J<S y  1 x e2 x <@99F 98<AEF69AAO= @<A<@G@ A4 BFD9;>9 [0; 5].  
!4=8<F9 97B @9FB8B@ 8<IBFB@<< E FBKABEFPR 8B 1∙10-5.  0,485 

sin( )x 

3. �4A <AF97D4? I  0 ,1 x . !4=8<F9 CD<5?<:9AAB9 ;A4K9A<9 

<AF97D4?4 I CB HBD@G?9 FD4C9J<= < %<@CEBA4 E FBKABEFPR 8B 10-3.  
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4. $9L<F9 @9FB8B@ 1=?9D4 8<HH9D9AJ<4?PAB9 GD46A9A<9 y '  cos y  3x E 

A4K4?PAO@ ;A4K9A<9@ y(0)  1,3 A4 BFD9;>9 [0; 1], CD<AS6 L47 h=0,2.  

5. 'FBKA<F9 >BD9AP GD46A9A<S sin(2 )x  ln(x)  0 @9FB8B@ CB?B6<AAB7B 

89?9A<S A4 BFD9;>9 [1,3; 1,5] E FBKABEFPR 8B 1∙10-4. 1 

dx 

6. �OK<E?<F9 <AF97D4? I 1  x2 CB HBD@G?9 %<@CEBA4, D4;89?<6 

BFD9- 
0 

;B> [0; 1] A4 10 D46AOI K4EF9=. "J9A<F9 CB7D9LABEFP 6OK<E?9A<=.  

7. (GA>J<S y  1 x e2 x <@99F 98<AEF69AAO= @<A<@G@ A4 BFD9;>9 [0; 5].  
!4=8<F9 97B @9FB8B@ ;B?BFB7B E9K9A<S E FBKABEFPR 8B 1∙10-5.   

8. � D9;G?PF4F9 CSF<>D4FAOI <;@9D9A<= C9D<B84 >B?954A<= @4SFA<>4 
EFG89AF CB?GK<? D9;G?PF4FO (6 E9>GA84I): 4,8; 5; 4,9; 4,8 < 5. "EAB6O64SEP 
A4 QF<I D9;G?PF4F4I GEF4AB6<F9 A4<?GKL99 CD<5?<:9A<9 ;A4K9A<S 
C9D<B84 < 97B 7D4A<JO 45EB?RFAB= < BFABE<F9?PAB= CB7D9LABEF9=.  

9. � D9;G?PF4F9 <;@9D9A<S 8?<AO EFB?4 ?<A9=>B= E4AF<@9FDB6O@< 
89?9A<S@< GEF4AB6?9AB, KFB ;A4K9A<9 8?<AO A4IB8<FES @9:8G 
89?9A<S@< 99 < 100 E@. '>4:<F9 7D4A<JO 45EB?RFAB= < BFABE<F9?PAB= 
CB7D9LABEF9= ;A4K9A<= 8?<AO, 9E?< ;4 A4<?GKL99 CD<5?<:9A<9 CD<ASFB 
99 ED98A99 ;A4K9A<9 99,5 E@.  

10. �4A4 HGA>J<S, ;484AA4S F45?<J9=  
I  2  2,14  2,28  2,42  2,56  2,7  2,84  

G  7,27  7,72  7,89   7 74  7,2  76,23  4,79  

�OK<E?<F9 ;A4K9A<9 QFB= HGA>J<< 6 FBK>9 2,6, <ECB?P;GS EI9@G DGKAOI 
6OK<E?9A<= CB <AF9DCB?SJ<BAAB= HBD@G?9 !PRFBA4.  

11. %BEF46PF9 CDB7D4@@G <AF97D<DB64A<S CB HBD@G?9 FD4C9J<= E 
<ECB?P;B64A<9@ BJ9A>< FBKABEF< @9FB8B@ CB6FBDAB7B EK9F4.  

12. 'FBKA<F9 >BD9AP GD46A9A<S sin(2 )x  ln(x)  0 @9FB8B@ CDBEFB= 

<F9D4J<< A4 BFD9;>9 [1,3; 1,5] E FBKABEFPR 8B 1∙10-4. 1 

dx 

13. �OK<E?<F9 <AF97D4? I 1  x2 CB HBD@G?9 FD4C9J<=, D4;89?<6 

BFD9;B>  
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0 

 

[0; 1] A4 5 D46AOI K4EF9=. "J9A<F9 CB7D9LABEFP 6OK<E?9A<=.  

14. �4A4 HGA>J<S, ;484AA4S F45?<J9=  
I  0,12  2,32  2,83  4,57  6,39  

G  -4,29  0,38  2,93  3,72  1,23  

�OK<E?<F9 ;A4K9A<9 QFB= HGA>J<< 6 FBK>9 1,36, <ECB?P;GS EI9@G DGKAOI 
6OK<E?9A<= CB HBD@G?9 �47D4A:4.  

15. #DB<;698<F9 G>4;4AAO9 89=EF6<S < BCD989?<F9 45EB?RFAO9 < 
BFABE<F9?PAO9 CB7D9LABEF< D9;G?PF4FB6 (<EIB8AO9 K<E?4 ;484AO 
69DAO@< 6 EFDB7B@ E@OE?9 J<HD4@<):  

4) 24,37 9,18; 

5) 18,437  24,9; 

  

6) 0,65 1984  

7) 8124,6/ 2,9 

16. $9L<F9 E<EF9@G GD46A9A<=  

  2x1 5x2  x3  2; 

 
 

   

2x1 1,2x2  4,3x3  1,1; 6x1  3,3x2  2x3  0,7.  @9FB8B@ 
CDBEFB= <F9D4J<< E CB@BMPR CDB7D4@@O 8?S 1� .  

  

 

2.3 Т8CB6O9 58?9FO 8?я CB87BFB6>8 > 88HH9D9AJ8DB64AAB@G 
74K9FG/Q>74@9AG (CB F9@4@)  

  



  14  

&5<0 1. 1;5<5=BO B5>@88 ?>3@5H=>AB59  
�0@80=B 1  

1. "CD989?<FP >4>B9 <; D469AEF6 73  2,33; 42  6,48 FBKA99.  

2. ">DG7?<FP EB@A<F9?PAO9 J<HDO K<E?4 3,4852 0,0047 , BEF46<6 
69DAO9 ;A4><:   

4) 6 G;>B@ E@OE?9;   
5) 6 L<DB>B@ E@OE?9.   
"CD989?<FP CD989?PAO9 45EB?RFAGR < BFABE<F9?PAGR CB7D9LABEF< 
D9;G?PF4F4.  

3. !4=F< CD989?PAO9 45EB?RFAGR < BFABE<F9?PAGR CB7D9LABEF< 
K<E?4245,67, 9E?< BA <@99F FB?P>B 69DAO9 J<HDO: 1) 6 G;>B@ E@OE?9; 
2) 6 L<DB>B@ E@OE?9.  

4. �OK<E?<FP < BCD989?<FP CD989?PAO9 45EB?RFAGR < BFABE<F9?PAGR 

CB7D9LABEF< D9;G?PF4F4. �EIB8AB9 6OD4:9A<9, X  
[ 

3
 ]2 , 

789  
m a b 

c 4  

5,14  0,005 , b  2,44  0,006 , с  7,2  0,07 , m  7,8  0,05 .   

5. �OK<E?<FP < BCD989?<FP CD989?PAO9 45EB?RFAGR < BFABE<F9?PAGR 
CB7D9LABEF< D9;G?PF4F4, CB?P;GSEP B5M9= HBD@G?B= CB7D9LABEF<:  

'1-'4,  
�1,�2  
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1) 6 G;>B@ E@OE?9; 2) 6 L<DB>B@ E@OE?9. �EIB8AB9 6OD4:9A<9,  
lgm a 

 X  (c a
 

 ) 2 
b 

,  789  4  5,14  0,005 ,  b  2,44  0,006 ,  

с  7,2  0,07 , m  7,8  0,05 .  

  

�0@80=B 2  

1. "CD989?<FP >4>B9 <; D469AEF6 2129  0,724; 83  9,11 FBKA99.  

2. ">DG7?<FP EB@A<F9?PAO9 J<HDO K<E?4 0,48652 0,0089 , BEF46<6 
69DAO9 ;A4><:   

4) 6 G;>B@ E@OE?9;   
5) 6 L<DB>B@ E@OE?9.   
"CD989?<FP CD989?PAO9 45EB?RFAGR < BFABE<F9?PAGR CB7D9LABEF< 
D9;G?PF4F4.  

3. !4=F< CD989?PAO9 45EB?RFAGR < BFABE<F9?PAGR CB7D9LABEF< K<E?4 
2,6087, 9E?< BA <@99F FB?P>B 69DAO9 J<HDO: 1) 6 G;>B@ E@OE?9; 2) 6 
L<DB>B@ E@OE?9.  

4. �OK<E?<FP < BCD989?<FP CD989?PAO9 45EB?RFAGR < BFABE<F9?PAGR 

CB7D9LABEF< D9;G?PF4F4. �EIB8AB9 6OD4:9A<9, X  
[  ]2 , 

789  
m a b 

a  3,85  0,01, b  20,18  0,002 , c  2,04  0,01, m  7, 2  0,07 .   

5. �OK<E?<FP < BCD989?<FP CD989?PAO9 45EB?RFAGR < BFABE<F9?PAGR 
CB7D9LABEF< D9;G?PF4F4, CB?P;GSEP B5M9= HBD@G?B= CB7D9LABEF<: 
1) 6 G;>B@ E@OE?9; 2) 6 L<DB>B@ E@OE?9. �EIB8AB9 6OD4:9A<9,  

X  
[  ]2 , 789 a  3,85  0,01, b  20,18  0,002 , c  2,04 

 0,01, m a b 

m  7, 2  0,07 .   

  

 

3 2 
c 

3 2 
c 
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&5<0 1. 1;5<5=BO B5>@88 ?>3@5H=>AB59  
�0@80=B 1  

1. �4> BHBD@?SRFES 6OK<E?9A<S EB EFDB7<@ GK9FB@ CD989?PAOI 
CB7D9LABEF9= CD< CBBC9D4J<BAAB@ GK9F9 BL<5B>?  

2. #DB<;698<F9 G>4;4AAO9 89=EF6<S < BCD989?<F9 45EB?RFAO9 < 
BFABE<F9?PAO9 CB7D9LABEF< D9;G?PF4FB6:  

4) 24,1 0,037; 

5) 24,1 1  ,038; 

  

 6) 0,65 19, 84 

7) 8124,6/ 2,8 

3. �EIB8AO9 ;A4K9A<S 4D7G@9AF4 ;484AO J<HD4@<, 69DAO@< 6 EFDB7B@ 
E@OE?9. #DB<;698<F9 6OK<E?9A<S < BCD989?<F9 K<E?B 69DAOI 6  

'1-'4,  
�1,�2  

  

 

EFDB7B@ E@OE?9 J<HD 6 E?98GRM<I ;A4K9A<SI Q?9@9AF4DAOI 
HGA>J<=:  

 4 arctg) 8,45 ;  

  

 5 e) 2,01 

4. �OK<E?<F9 ;A4K9A<S ;484AAOI 6OD4:9A<= CB CD46<?4@ CB8EK9F4 
J<HD 86G@S ECBEB54@<:  

1) % CBBC9D4J<BAAO@ 4A4?<;B@ D9;G?PF4FB6;  

2) % <FB7B6B= BJ9A>B= B>BAK4F9?PAB7B D9;G?PF4F4 (G K<E?B6OI 
84AAOI 6E9 J<HDO 69DAO9):  

 3 26,77 2,341,27; 

4) 
3,95 7,082  e  

  

5) 

  

  

�0@80=B 2  
1. #B >4>B= CD<K<A9 6 6OK<E?9A<SI E?98G9F <;5974FP 6OK<F4A<S 
5?<;><I CB 69?<K<A9 K<E9??  

2. #DB<;698<F9 G>4;4AAO9 89=EF6<S < BCD989?<F9 45EB?RFAO9 < 
BFABE<F9?PAO9 CB7D9LABEF< D9;G?PF4FB6:  

 

3 ln(6,93 4 5) , 

34 8 , 
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4) 224,1 0,0987; 

5) 34,16 1,8; 

  

6) 1,65 29,874  

7) 824,6/ 2,81 

3. �EIB8AO9 ;A4K9A<S 4D7G@9AF4 ;484AO J<HD4@<, 69DAO@< 6 EFDB7B@ 
E@OE?9. #DB<;698<F9 6OK<E?9A<S < BCD989?<F9 K<E?B 69DAOI 6 
EFDB7B@ E@OE?9 J<HD 6 E?98GRM<I ;A4K9A<SI Q?9@9AF4DAOI 
HGA>J<=:  

 4 tg) 8,45 ;  

  

 5 e) 2,34 

4. �OK<E?<F9 ;A4K9A<S ;484AAOI 6OD4:9A<= CB CD46<?4@ CB8EK9F4 
J<HD 86G@S ECBEB54@<:  

3) % CBBC9D4J<BAAO@ 4A4?<;B@ D9;G?PF4FB6;  

4) % <FB7B6B= BJ9A>B= B>BAK4F9?PAB7B D9;G?PF4F4 (G K<E?B6OI 
84AAOI 6E9 J<HDO 69DAO9):  

 

4 26,47 

4) 3,95 7,83 tg(2,34); e  

                        3 4,5) cos(6,93  

5)  

  

 

3 34 , 8 
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&5<0 2. #@81;86ё==O5 @5H5=8S 0;351@08G5A:8E 8 B@0=AF5=45=B=OE 
C@02=5=89 �0@80=B 1  

1. %HBD@G?<DB64FP 4?7BD<F@ A4IB:89A<S >BDA9= A9?<A9=AOI GD46A9A<=:  

@9FB8B@ CB?B6<AAB7B 89?9A<S;  

@9FB8B@ <F9D4J<<.  

2. !4=F< >BD9AP A9?<A9=AB7B GD46A9A<S x3   x 0.2 0 E CB@BMPR MS  
Excel:  

a) @9FB8B@ CB?B6<AAB7B 89?9A<S;  

b) @9FB8B@ <F9D4J<<.  

3. !4C<E4FP CDB7D4@@G, A4IB8SMGR >BDA< A9?<A9=AB7B GD46A9A<S, A4 S;O>9 
PascalABC:  

a) @9FB8B@ CB?B6<AAB7B 89?9A<S;  

b) @9FB8B@ <F9D4J<<.  

  

�0@80=B 2  
1. %HBD@G?<DB64FP 4?7BD<F@ A4IB:89A<S >BDA9= A9?<A9=AOI GD46A9A<=:  

a) @9FB8B@ CB?B6<AAB7B 89?9A<S;  

b) @9FB8B@ <F9D4J<<.  

2. !4=F< >BD9AP A9?<A9=AB7B GD46A9A<S x3   x 0.2 0 E CB@BMPR MS  
Excel:  

a) @9FB8B@ CB?B6<AAB7B 89?9A<S;  

b) @9FB8B@ <F9D4J<<.  

3. !4C<E4FP CDB7D4@@G, A4IB8SMGR >BDA< A9?<A9=AB7B GD46A9A<S, A4 S;O>9 
PascalABC:  

a) @9FB8B@ CB?B6<AAB7B 89?9A<S;  

b) @9FB8B@ <F9D4J<<.  

  

'1-'4,  
�1,�2  

  

 

&5<0 2. #@81;86ё==O5 @5H5=8S 0;351@08G5A:8E 8 B@0=AF5=45=B=OE 
C@02=5=89 �0@80=B 1  
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1. %HBD@G?<DB64FP 4?7BD<F@ A4IB:89A<S >BDA9= A9?<A9=AOI GD46A9A<=: a) 

@9FB8B@ >4E4F9?PAOI;  

b) @9FB8B@ IBD8;  

c) >B@5<A<DB64AAO@ @9FB8B@ IBD8 < >4E4F9?PAOI.  

2. !4=F< >BD9AP A9?<A9=AB7B GD46A9A<S x3   x 0.2 0 E CB@BMPR MS  
Excel:  

a) @9FB8B@ >4E4F9?PAOI;  

b) @9FB8B@ IBD8;  

c) >B@5<A<DB64AAO@ @9FB8B@ IBD8 < >4E4F9?PAOI.  

3. !4C<E4FP CDB7D4@@G, A4IB8SMGR >BDA< A9?<A9=AB7B GD46A9A<S, A4 S;O>9 
PascalABC:  

a) @9FB8B@ >4E4F9?PAOI;  

b) @9FB8B@ IBD8;  

c) >B@5<A<DB64AAO@ @9FB8B@ IBD8 < >4E4F9?PAOI.  

  

�0@80=B 2  
1. %HBD@G?<DB64FP 4?7BD<F@ A4IB:89A<S >BDA9= A9?<A9=AOI GD46A9A<=: a) 

@9FB8B@ >4E4F9?PAOI;  

b) @9FB8B@ IBD8;  

c) >B@5<A<DB64AAO@ @9FB8B@ IBD8 < >4E4F9?PAOI.  

2. !4=F< >BD9AP A9?<A9=AB7B GD46A9A<S x3   x 0.2 0 E CB@BMPR MS  
Excel:  

a) @9FB8B@ >4E4F9?PAOI;  

b) @9FB8B@ IBD8;  

c) >B@5<A<DB64AAO@ @9FB8B@ IBD8 < >4E4F9?PAOI.  

3. !4C<E4FP CDB7D4@@G, A4IB8SMGR >BDA< A9?<A9=AB7B GD46A9A<S, A4 S;O>9 
PascalABC:  

a) @9FB8B@ >4E4F9?PAOI;  
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b) @9FB8B@ IBD8;  

c) >B@5<A<DB64AAO@ @9FB8B@ IBD8 < >4E4F9?PAOI.  

  

  

&5<0 3. $5H5=85 A8AB5< ;8=59=OE 0;351@08G5A:8E C@02=5=89   

�0@80=B 1  

1. %HBD@G?<DB64FP  4?7BD<F@  A4IB:89A<S  >BDA9=  E<EF9@O 
 ?<A9=AOI GD46A9A<=:  

a) @9FB8B@ �4GEE4;  

b) @9FB8B@ CDBEFB= <F9D4J<<.  

a) !4=F< >BDA< E<EF9@O ?<A9=AOI GD46A9A<= 

 x1 5x2  2x3 1; 

 

  x1  2x2  x3  2;    

1,1x x1  2 0,5x3  0,2. 

 E CB@BMPR MS Excel:  
a) @9FB8B@ �4GEE4;  

b) @9FB8B@ CDBEFB= <F9D4J<<.  

b) !4C<E4FP CDB7D4@@G, A4IB8SMGR >BDA< 
E<EF9@O ?<A9=AOI GD46A9A<=, A4 S;O- 

>9 PascalABC:  

a) @9FB8B@ �4GEE4;  

b) @9FB8B@ CDBEFB= <F9D4J<<.  

�0@80=B 2  

1. %HBD@G?<DB64FP  4?7BD<F@  A4IB:89A<S  >BDA9=  E<EF9@O 
 ?<A9=AOI GD46A9A<=:  

a) @9FB8B@ �4GEE4;  

b) @9FB8B@ CDBEFB= <F9D4J<<.  

2. !4=F< >BDA< E<EF9@O ?<A9=AOI GD46A9A<=  2x1 5x2  x3  2; 

 

'1-'4,  
�1,�2  
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2x1 1,2x2  4,3x3  

1,1;  6x1  3,3x2  2x3  0,7. 

 E CB@BMPR MS Excel:  
a) @9FB8B@ �4GEE4;  

b) @9FB8B@ CDBEFB= <F9D4J<<.  

3. !4C<E4FP CDB7D4@@G, A4IB8SMGR >BDA< E<EF9@O ?<A9=AOI GD46A9A<=, A4 
S;O>9 PascalABC:  

 

a) @9FB8B@ �4GEE4;  

b) @9FB8B@ CDBEFB= <F9D4J<<.  

�0@80=B 3  

 1. %HBD@G?<DB64FP  4?7BD<F@  A4IB:89A<S  >BDA9=  E<EF9@O  ?<A9=AOI  

 

GD46A9A<=:  

a) @9FB8B@ �4GEE4;  

b) @9FB8B@ CDBEFB= <F9D4J<<.  

2. !4=F< >BDA< E<EF9@O ?<A9=AOI GD46A9A<= 2x1 

 4x2 1,4x3  0,6; 

 

  x x1  2 3x3  2;    

 
2,1x x1  2  2x3  2,3. 

 E CB@BMPR MS Excel:  
a) @9FB8B@ �4GEE4;  

b) @9FB8B@ CDBEFB= <F9D4J<<.  

3. !4C<E4FP CDB7D4@@G, A4IB8SMGR >BDA< 
E<EF9@O ?<A9=AOI GD46A9A<=, A4 S;O>9 
PascalABC:  

a) @9FB8B@ �4GEE4;  

b) @9FB8B@ CDBEFB= <F9D4J<<.  

�0@80=B 4  

1. %HBD@G?<DB64FP  4?7BD<F@  A4IB:89A<S  >BDA9=  E<EF9@O 
 ?<A9=AOI GD46A9A<=:  

a) @9FB8B@ �4GEE4;  
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b) @9FB8B@ CDBEFB= <F9D4J<<.  

2. !4=F< >BDA< E<EF9@O ?<A9=AOI GD46A9A<= 1,5x1 5x2  2x3  0; 

 

 x x1  2  2x3  1;  

 
5x1 3x2  4x3  3.  E 

CB@BMPR MS Excel:  
a) @9FB8B@ �4GEE4;  

b) @9FB8B@ CDBEFB= <F9D4J<<.  

3. !4C<E4FP CDB7D4@@G, A4IB8SMGR >BDA< E<EF9@O ?<A9=AOI GD46A9A<=, A4 
S;O>9 PascalABC:  

a) @9FB8B@ �4GEE4;  

b) @9FB8B@ CDBEFB= <F9D4J<<.  
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&5<0 4. �=B5@?>;8@>20=85 8 Q:AB@0?>;8@>20=85 DC=:F89  
�0@80=B 1  

1. %HBD@G?<DB64FP 4?7BD<F@ <AF9DCB?<DB64A<S HGA>J<= 
<AF9DCB?SJ<BAAO@ @AB7BK?9AB@ �47D4A:4.  

2. �?S HGA>J<<, ;484AAB= F45?<J9=:  
I  0,2143  0,2572  0,3269  0,4282  0,5657  

f(x)  4,3002  4,2037  4,0830  3,9946  4,0603  

a) EBEF46PF9 <AF9DCB?SJ<BAAO= @AB7BK?9A �47D4A:4. #DB<;698<F9 
CDB69D>G CB?GK9AAB7B D9;G?PF4F4, 6OK<E?<6 < EBCBEF46<6 G;?B6O9 
;A4K9A<S HGA>J<<;  

b) 6OK<E?<F9 ;A4K9A<S QFB= HGA>J<< 6 FBK>9 0,25, <ECB?P;GS CDB7D4@@G 
Excel.  

3. %BEF46PF9 CDB7D4@@G, 6OK<E?SRMGR ;A4K9A<S HGA>J<< E CB@BMPR 
<AF9DCB?SJ<BAAB= HBD@G?O �47D4A:4 A4 S;O>9 PascalABC.  

�0@80=B 2  
1. %HBD@G?<DB64FP 4?7BD<F@ <AF9DCB?<DB64A<S HGA>J<= 

<AF9DCB?SJ<BAAO@ @AB7BK?9AB@ �47D4A:4.  

2. �?S HGA>J<<, ;484AAB= F45?<J9=:  
I  1,2214  1,3802  1,5872  1, 8571  2,2099  

f(x)  16,7391  18,0820  20,0003  22,7888  26,9367  

a) EBEF46PF9 <AF9DCB?SJ<BAAO= @AB7BK?9A �47D4A:4. #DB<;698<F9 
CDB69D>G CB?GK9AAB7B D9;G?PF4F4, 6OK<E?<6 < EBCBEF46<6 G;?B6O9 
;A4K9A<S HGA>J<<;  

b) 6OK<E?<F9 ;A4K9A<S QFB= HGA>J<< 6 FBK>9 1,45, <ECB?P;GS CDB7D4@@G 
Excel.  

3. %BEF46PF9 CDB7D4@@G, 6OK<E?SRMGR ;A4K9A<S HGA>J<< E CB@BMPR 
<AF9DCB?SJ<BAAB= HBD@G?O �47D4A:4 A4 S;O>9 PascalABC.  

  

'1-'4, 
�1,�2  

  

&5<0 4. �=B5@?>;8@>20=85 8 Q:AB@0?>;8@>20=85 DC=:F89  

�0@80=B 1  

1. %HBD@G?<DB64FP 4?7BD<F@ <AF9DCB?<DB64A<S HGA>J<=:  

a) C9D6B= <AF9DCB?SJ<BAAB= HBD@G?B= !PRFBA4;  

'1-'4,  
�1,�2  
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b) 6FBDB= <AF9DCB?SJ<BAAB= HBD@G?B= !PRFBA4.  

2. �?S HGA>J<<, ;484AAB= F45?<J9=:  
I  2  2,14  2,28  2,42  2,56  

f(x)  1,1293  1,2814  1,4407  1,6066  1,7784  

a) EBEF46PF9 C9D6GR < 6FBDGR <AF9DCB?SJ<BAAO9 HBD@G?O !PRFBA4. 
#DB<;698<F9 CDB69D>G CB?GK9AAB7B D9;G?PF4F4, 6OK<E?<6 < EBCBEF46<6 
G;?B6O9 ;A4K9A<S HGA>J<<;  

b) 6OK<E?<F9 ;A4K9A<S QFB= HGA>J<< 6 FBK>4I 2,09 < 2,45, <ECB?P;GS 
CDB7D4@@G Excel.  

3. !4 S;O>9 PascalABC EBEF46PF9 CDB7D4@@G EG5F45G?<DB64A<S:   

a) CB C9D6B= <AF9DCB?SJ<BAAB= HBD@G?9 !PRFBA4;   

b) CB 6FBDB= <AF9DCB?SJ<BAAB= HBD@G?9 !PRFBA4 A4 S;O>9 PascalABC.   

  

�0@80=B 2  

1. %HBD@G?<DB64FP 4?7BD<F@ <AF9DCB?<DB64A<S HGA>J<=:  

a) C9D6B= <AF9DCB?SJ<BAAB= HBD@G?B= !PRFBA4;  

b) 6FBDB= <AF9DCB?SJ<BAAB= HBD@G?B= !PRFBA4.  

2. �?S HGA>J<<, ;484AAB= F45?<J9=:  
I  0,5  1,01  1,52  2,03  2,54  

f(x)  0,4994  1,0049  1,5025  1,9883  2,4585  

a) EBEF46PF9 C9D6GR < 6FBDGR <AF9DCB?SJ<BAAO9 HBD@G?O !PRFBA4. 
#DB<;698<F9 CDB69D>G CB?GK9AAB7B D9;G?PF4F4, 6OK<E?<6 < EBCBEF46<6 
G;?B6O9 ;A4K9A<S HGA>J<<;  

b) 6OK<E?<F9 ;A4K9A<S QFB= HGA>J<< 6 FBK>4I 0,8 < 2,05, <ECB?P;GS 
CDB7D4@@G Excel.  

3. !4 S;O>9 PascalABC EBEF46PF9 CDB7D4@@G EG5F45G?<DB64A<S:   

a) CB C9D6B= <AF9DCB?SJ<BAAB= HBD@G?9 !PRFBA4;   

b) CB 6FBDB= <AF9DCB?SJ<BAAB= HBD@G?9 !PRFBA4 A4 S;O>9 PascalABC.   
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&5<0 4. �=B5@?>;8@>20=85 8 Q:AB@0?>;8@>20=85 DC=:F89  
�0@80=B 1  

1. %HBD@G?<DB64FP 4?7BD<F@:  

'1-'4,  
�1,�2  

  

 

a) <AF9DCB?<DB64A<S HGA>J<= >G5<K9E><@ EC?4=AB@;  

b) Q>EFD4CB?<DB64A<S HGA>J<=.  

2. #BEFDB=F9 >G5<K9E><= EC?4=A 8?S HGA>J<< G=f(x), ;484AAB= F45?<J9=:  
I  2  4    6   8  

G  3  -2    5   -1  

3. �?S F45?<KAB ;484AAB= HGA>J<<:      

I  0,5  1,01   1,52  2,03   2,54  

f(x)  1,5576  0,3570   0,0653  0,0080   0,0006  

@9FB8B@ Q>EFD4CB?SJ<< E CB@BMPR <AF9DCB?SJ<BAAOI HBD@G? !PRFBA4 
6OK<E?<F9 ;A4K9A<S HGA>J<< EBBF69FEF69AAB 6 FBK>4I 1,61 < 1,68.  

�0@80=B 2  
1. %HBD@G?<DB64FP 4?7BD<F@:  

a) <AF9DCB?<DB64A<S HGA>J<= >G5<K9E><@ EC?4=AB@;  

b) Q>EFD4CB?<DB64A<S HGA>J<=.  

2. #BEFDB=F9 >G5<K9E><= EC?4=A 8?S HGA>J<< G=f(x), ;484AAB= F45?<J9=  
I  3  5    7   9  

G  5  -1    4   -3  

3. �?S F45?<KAB ;484AAB= HGA>J<<:      

I  2  2,14   2,28  2,42   2,56  

f(x)  1,1293  1,2814   1,4407  1,6066   1,7784  

@9FB8B@ Q>EFD4CB?SJ<< E CB@BMPR <AF9DCB?SJ<BAAOI HBD@G? !PRFBA4 
6OK<E?<F9 ;A4K9A<S HGA>J<< EBBF69FEF69AAB 6 FBK>4I 1,61 < 2,68.  
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&5<0 5.  
�0@80=B 1 

1.  

a)  

b)  

c)  

2.  

+8A;5==>5 8=B53@8@>20=85  
  

%HBD@G?<DB64FP 4?7BD<F@ A4IB:89A<S CD<5?<:9AAB7B ;A4K9A<S 
<AF97D4?4:  

CB HBD@G?9 ?96OI CDS@BG7B?PA<>B6; CB 

HBD@G?9  CD46OI CDS@BG7B?PA<>B6;  

CB HBD@G?9 ED98A<I CDS@BG7B?PA<>B6;   
0,5 

!4=F< CD<5?<:9AAB9 ;A4K9A<9 <AF97D4?4 I   f x dx( ), 789  
0,2 

sin( )x 

f x( )  :  
x 

'1-'4,  
�1,�2  

  

 

a)  CB HBD@G?9 ?96OI CDS@BG7B?PA<>B6 E FBKABEFPR 10 3;   

b)  CB HBD@G?9 CD46OI CDS@BG7B?PA<>B6 E FBKABEFPR 10 3;  
 

c)  CB HBD@G?9 ED98A<I CDS@BG7B?PA<>B6 E FBKABEFPR 10 3.   
 

3.  %BEF46PF9 CDB7D4@@G <AF97D<DB64A<S A4 S;O>9 PascalABC:   

a)  CB HBD@G?9 ?96OI CDS@BG7B?PA<>B6;   

b)  CB HBD@G?9 CD46OI CDS@BG7B?PA<>B6;   

c)  CB HBD@G?9 ED98A<I CDS@BG7B?PA<>B6.    

  

�0@80=B 2 
1.  

  

%HBD@G?<DB64FP 4?7BD<F@ A4IB:89A<S CD<5?<:9AAB7B ;A4K9A<S 
<AF97D4?4:  

 

a)  CB HBD@G?9 ?96OI CDS@BG7B?PA<>B6;   

b)  CB HBD@G?9  CD46OI CDS@BG7B?PA<>B6;   

c)  CB HBD@G?9 ED98A<I CDS@BG7B?PA<>B6;    

2.  0,8 

!4=F< CD<5?<:9AAB9 ;A4K9A<9 <AF97D4?4 I   f x dx( ), 789  
0,3 

cos(x) f 

x( ) 
  :  

x 
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a)  CB HBD@G?9 ?96OI CDS@BG7B?PA<>B6 E FBKABEFPR 10 3;  
 

b)  CB HBD@G?9 CD46OI CDS@BG7B?PA<>B6 E FBKABEFPR 10 3;  
 

c)  CB HBD@G?9 ED98A<I CDS@BG7B?PA<>B6 E FBKABEFPR 10 3.   
 

3.  %BEF46PF9 CDB7D4@@G <AF97D<DB64A<S A4 S;O>9 PascalABC:   

a)  CB HBD@G?9 ?96OI CDS@BG7B?PA<>B6;   

b)  CB HBD@G?9 CD46OI CDS@BG7B?PA<>B6;   

c)  

  

  

CB HBD@G?9 ED98A<I CDS@BG7B?PA<>B6.    

&5<0 5. +8A;5==>5 8=B53@8@>20=85  
�0@80=B 1  

1. %HBD@G?<DB64FP 4?7BD<F@ A4IB:89A<S CD<5?<:9AAB7B ;A4K9A<S 
<AF97D4?4:  

'1-'4,  
�1,�2  

  

 

a)  CB HBD@G?9 FD4C9J<=;   

b)  CB HBD@G?9  %<@CEBA4.    

2.  0,5 

!4=F< CD<5?<:9AAB9 ;A4K9A<9 <AF97D4?4 I   f x dx( ), 789  
0,2 

sin( )x 

f x( )  :  
x 

 

a)  CB HBD@G?9 FD4C9J<= E FBKABEFPR 10 3;  
 

b)  CB HBD@G?9 %<@CEBA4 E FBKABEFPR 10 3;  
 

3.  %BEF46PF9 CDB7D4@@G <AF97D<DB64A<S A4 S;O>9 PascalABC:   

a)  CB HBD@G?9 FD4C9J<=;   

b)  CB HBD@G?9 %<@CEBA4.   

  

�0@80=B 2 
1.  

  

%HBD@G?<DB64FP 4?7BD<F@ A4IB:89A<S CD<5?<:9AAB7B ;A4K9A<S 
<AF97D4?4:  

 

a)  CB HBD@G?9 FD4C9J<=;   

b)  CB HBD@G?9  %<@CEBA4.    
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2.  0,8 

!4=F< CD<5?<:9AAB9 ;A4K9A<9 <AF97D4?4 I   f x dx( ), 789  
0,3 

cos(x) f 

x( ) 
  :  

x 

 

a)  CB HBD@G?9 FD4C9J<= E FBKABEFPR 10 3;  
 

b)  CB HBD@G?9 %<@CEBA4 E FBKABEFPR 10 3;  
 

3.  %BEF46PF9 CDB7D4@@G <AF97D<DB64A<S A4 S;O>9 PascalABC:   

a)  CB HBD@G?9 FD4C9J<=;   

b)  

  

CB HBD@G?9 %<@CEBA4.   

&5<0 6. +8A;5==>5 @5H5=85 >1O:=>25==OE 48DD5@5=F80;P=OE C@02=5=89 
�0@80=B 1  

1. %HBD@G?<DB64FP 4?7BD<F@ D9L9A<S B5O>AB69AAB7B 8<HH9D9AJ<4?PAB7B 
GD46A9A<S:  

'1-'4,  
�1,�2  

  

 

b) @9FB8B@ 1=?9D4;  

c) GEB69DL9AEF6B64AAO@ @9FB8B@ ?B@4AOI;  

d) @9FB8B@ 1=?9D4-�BL<.  

2. !4=F< E CB@BMPR CDB7D4@@O Excel CD<5?<:9AAO9 ;A4K9A<S 
D9L9A<S y 

B5O>AB69AAB7B 8<HH9D9AJ<4?PAB7B GD46A9A<S ("�') y '  2  x 1 A4 BF1  
x 

D9;>9 x [0;1,5] E L47B@ h=0,1 CD< A4K4?PAB@ GE?B6<< y(0)  1, <ECB?P;GS  

a) @9FB8 1=?9D4;  

b) GEB69DL9AEF6B64AAO= @9FB8 ?B@4AOI;  

c) @9FB8 1=?9D4-�BL<.  

3. !4C<E4FP CDB7D4@@G D9L9A<S B5O>AB69AAB7B 
8<HH9D9AJ<4?PAB7B GD46A9A<S A4 S;O>9 PascalABC, <ECB?P;GS:  

a) @9FB8 1=?9D4;  
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b) GEB69DL9AEF6B64AAO= @9FB8 ?B@4AOI;  

c) @9FB8 1=?9D4-�BL<.  

  

�0@80=B 2  
1. %HBD@G?<DB64FP 4?7BD<F@ D9L9A<S B5O>AB69AAB7B 8<HH9D9AJ<4?PAB7B 

GD46A9A<S:  

a) @9FB8B@ 1=?9D4;  

b) GEB69DL9AEF6B64AAO@ @9FB8B@ ?B@4AOI;  

c) @9FB8B@ 1=?9D4-�BL<.  

2. !4=F< E CB@BMPR CDB7D4@@O Excel CD<5?<:9A- 

AO9 ;A4K9A<S D9L9A<S B5O>AB69AAB7B 8<HH9D9AJ<4?PAB7B GD46A9A<S ("�') y 

y'  x cos A4 BFD9;>9 x [0,3;1,9] E L47B@ h=0,1 CD< A4K4?PAB@ GE?B1,5 

6<< y(0,3)  0,9 , <ECB?P;GS  

a) @9FB8 1=?9D4;  

b) GEB69DL9AEF6B64AAO= @9FB8 ?B@4AOI;  

c) @9FB8 1=?9D4-�BL<.  

3. !4C<E4FP CDB7D4@@G D9L9A<S B5O>AB69AAB7B 8<HH9D9AJ<4?PAB7B 
GD46A9A<S A4 S;O>9 PascalABC, <ECB?P;GS:  

 

a) @9FB8 1=?9D4;  

b) GEB69DL9AEF6B64AAO= @9FB8 ?B@4AOI;  

c) @9FB8 1=?9D4-�BL<.  
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&5<0 6. +8A;5==>5 @5H5=85 >1O:=>25==OE 48DD5@5=F80;P=OE C@02=5=89 
�0@80=B 1  

1. %HBD@G?<DB64FP 4?7BD<F@ D9L9A<S B5O>AB69AAB7B 
8<HH9D9AJ<4?PAB7B GD46A9A<S:  

a) @9FB8B@ 1=?9D4 E GFBKA9A<9@;  

b) @9FB8B@ $GA79-�GFF4 K9F69DFB7B CBDS8>4.  

2. !4=F< E CB@BMPR CDB7D4@@O Excel CD<5?<:9A- 

AO9 ;A4K9A<S D9L9A<S B5O>AB69AAB7B 8<HH9D9AJ<4?PAB7B GD46A9A<S ("�') y 

y '  2  x 1 A4 BFD9;>9 x [0;1,5] E L47B@ h=0,1 CD< A4K4?PAB@ GE?B6<< 1  
x 

y(0)  1, <ECB?P;GS:  

a) @9FB8 1=?9D4 E GFBKA9A<9@;  

b) @9FB8 $GA79-�GFF4 K9F69DFB7B CBDS8>4.  

3. !4C<E4FP CDB7D4@@G D9L9A<S B5O>AB69AAB7B 8<HH9D9AJ<4?PAB7B 
GD46A9A<S A4 S;O>9 PascalABC, <ECB?P;GS:  

a) @9FB8 1=?9D4 E GFBKA9A<9@;  

b) @9FB8 $GA79-�GFF4 K9F69DFB7B CBDS8>4.  

  

�0@80=B 2  
2. %HBD@G?<DB64FP 4?7BD<F@ D9L9A<S B5O>AB69AAB7B 

8<HH9D9AJ<4?PAB7B GD46A9A<S:  

a) @9FB8B@ 1=?9D4 E GFBKA9A<9@;  

b) @9FB8B@ $GA79-�GFF4 K9F69DFB7B CBDS8>4.  

3. !4=F< E CB@BMPR CDB7D4@@O Excel CD<5?<:9A- 

AO9 ;A4K9A<S D9L9A<S B5O>AB69AAB7B 8<HH9D9AJ<4?PAB7B GD46A9A<S ("�') y 

y'  x cos A4 BFD9;>9 x [0,3;1,9] E L47B@ h=0,1 CD< A4K4?PAB@ GE?B1,5 

6<< y(0,3)  0,9 , <ECB?P;GS:  

a) @9FB8 1=?9D4 E GFBKA9A<9@;  

b) @9FB8 $GA79-�GFF4 K9F69DFB7B CBDS8>4.  

'1-'4,  
�1,�2  
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3. !4C<E4FP CDB7D4@@G D9L9A<S B5O>AB69AAB7B 8<HH9D9AJ<4?PAB7B 
GD46A9A<S A4 S;O>9 PascalABC, <ECB?P;GS:  

a) @9FB8 1=?9D4 E GFBKA9A<9@;  

b) @9FB8 $GA79-�GFF4 K9F69DFB7B CBDS8>4.  
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3 #�$�+�!0  �&�$���"�, "�"$'�"��!�/ � �!("$ �*�"!!/)   

�%&"+!��"�  

3.1 $5:><5=4C5<0S ;8B5@0BC@0 4;S @07@01>B:8 >F5=>G=OE A@54AB2 8 ?>43>B>2:8 
>1CG0RI8EAS : 0BB5AB0F88  

�EAB6AO9 8EFBKA8>8 (C9K4FAO9 8784A8я)  
1. �B7B@B?B6, !.�. �?795D4 < A4K4?4 4A4?<;4: GK95. CBEB5<9 8?S 

%#"/!.�.�B7B@B?B6. –  .: �;84F9?PEF6B 2D4=F, 2019. – 240 E. – (%9D<S:  

#DBH9EE<BA4?PAB9 B5D4;B64A<9).  

2. �4A>B, #.�, #BCB6, �.�., �B:96A<>B64, &.3. �OEL4S @4F9@4F<>4 6 

GCD4:A9A<SI < ;484K4I. � 2-I K. +.1: 'K95.CBEB5<9 8?S 6FG;B6. –  .:�OEL4S 

L>B?4, 2015. – 304 E.  

3. �4A>B, #.�, #BCB6, �.�., �B:96A<>B64, &.3. �OEL4S @4F9@4F<>4 6 

GCD4:A9A<SI < ;484K4I. � 2-I K. +.2: 'K95.CBEB5<9 8?S 6FG;B6. –  .:�OEL4S 

L>B?4, 2015. – 416 E.   

4. +<E?9AAO9 @9FB8O: GK95A<> < CD4>F<>G@ 8?S %#"/CB8 D98.'.�.#<DG@B64. – 

5-9 <;8.,C9D9D45.< 8BC. –  .: �;84F9?PEF6B 2D4=F, 2019. – 421 E. – (%9D<S:  

#DBH9EE<BA4?PAB9 B5D4;B64A<9).  

  

ДBCB?A8F9?PAO9 8EFBKA8>8 (C9K4FAO9 8784A8я)  

1. �<DR>B64, �.�. �<A9=A4S 4?795D4 < ?<A9=AB9 CDB7D4@@<DB64A<9. #D4>F<>G@: 

GK95.CBEB5<9 8?S %#"/�.�.�<DR>B64, $.�.%47<FB6; CB8 B5M.D98.  

".�.&4F4DA<>B64. –  .: �;84F9?PEF6B 2D4=F, 2019. – 52 E. – (%9D<S: 

#DBH9EE<BA4?PAB9 B5D4;B64A<9).  

2. �D<7BDP96,  %.�.   4F9@4F<>4:  GK95A<>  8?S  

EFG8.ED98.CDBH.GKD9:89A<=/%.�.�D<7BDP96, %.�.�48G?<A4; CB8 D98.�.�.�GE964. – 

 .:�;84F9?PE><= J9AFD «�>489@<S», 2015. – 384 E.  

3. �4D<A, %.�. +<E?B6O9 E<EF9@O: GK95AB9 CBEB5<9 8?S %#"/%.�.�4D<A. – 2-9 

<;8., <ECD.< 8BC. –  .: �;84F9?PEF6B 2D4=F, 2018. – 177 E. – (%9D<S 

#DBH9EE<BA4?PAB9 B5D4;B64A<9).  

ДBCB?A8F9?PAO9  8EFBKA8>8 (Q?9>FDBAAO9 8784A8я)  

1. #9I?9J><= �.�.  4F9@4F<>4: 'K95. 8?S EFG8. B5D4;B64F. GKD9:89A<= ED98. CDBH.  

B5D4;B64A<S / �. �. #9I?9J><=. -  .: �;84F9?PE><= J9AFD «�>489@<S», 2014. – 304E.  
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2. ,<C4K96, �.%. �OEL4S @4F9@4F<>4. �4;B6O= >GDE: 'K95A<> < CD4>F<>G@ 8?S 

54>4?46DB6 / �.%. ,<C4K96. - �R59DJO: 2D4=F, 2015. - 447 c.  

3. ,<C4K96, �.%. �OEL4S @4F9@4F<>4: 'K95A<> < CD4>F<>G@ / �.%. ,<C4K96. - 

�R59DJO: 2D4=F, 2016. - 447 c.  

ИAF9DA9F-D9EGDEO  

1. http://www.obrnadzor.gov.ru/ - (989D4?PA4S E?G:54 CB A48;BDG 6 EH9D9 B5D4;B64A<S 

< A4G><"  

2. http://@<AB5DA4G><.DH/ - "H<J<4?PAO= E4=F  <A<EF9DEF64 B5D4;B64A<S < A4G>< 

$BEE<=E>B= (989D4J<<  

3. http://www.school.edu.ru/default.asp - !4J<BA4?PAO= CDB9>F ""5D4;B64A<9".  

4. http://window.edu.ru/ - �8<AB9 B>AB 8BEFGC4 > B5D4;B64F9?PAO@ D9EGDE4@  

5. http://www.matburo.ru/literat.php - %4=F CBCG?SDAOI >A<7 CB @4F9@4F<>9  

6. http://www.terver.ru/ - %CD46BKA<> CB @4F9@4F<>9  

7. 1?9>FDBAA4S 5<5?<BF9KA4S E<EF9@4 2D4=F http://urait.ru/ebs  

8. 1?9>FDBAA4S 5<5?<BF9KA4S E<EF9@4 �A4A<G@ http://znanium.com  

9. 1?9>FDBAA4S 5<5?<BF9>4 <;84F9?PE><= J9AFD «�>489@<S» 

http://www.academiamoscow.ru/elibrary/  

10. http://fcior.edu.ru/  (<AHBD@4J<BAAO9, FD9A<DB6BKAO9 < >BAFDB?PAO9 @4F9D<4?O).  
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