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CD46<?PAB CD<@9Aя9F F9BD9F<K9E><9 CB?B:9A<я CD< D9L9A<< >BA>D9FAOI ;484K, E 
A95B?PL<@< CB7D9LABEFя@< CD<6B8<F HBD@G?<DB6>< BCD989?9A<=, CB IB8G <;?B:9A<я 
8BCGE>49F A95B?PL<9 CDB59?O, A9 <E>4:4RM<9 EB89D:4A<я BF69F4.   

"F5=:0 «C4>2;5B2>@8B5;L=>» 6OEF46?я9FEя B5GK4RM9@GEя, >BFBDO= A9 EB6E9@ 
F69D8B 6?4899F CDB7D4@@AO@ @4F9D<4?B@, ;A49F BEAB6AO9 F9BD9F<K9E><9 CB?B:9A<я 
<;GK49@B= F9@O, CD< BF69F4I 8BCGE>49F @4?BEGM9EF69AAO9 CB7D9LABEF<, <E>4:9A<я 
?B7<K9E>B= CBE?98B64F9?PABEF< CD< <;?B:9A<< @4F9D<4?4, A9FBKAGR 4D7G@9AF4J<R 
F9BD9F<K9E><I CB?B:9A<=, <ECOFO649F ;4FDG8A9A<я CD< BF69F9 A4 8BCB?A<F9?PAO9 6BCDBEO.  

"F5=:0 «=5C4>2;5B2>@8B5;L=>» 6OEF46?я9FEя B5GK4RM9@GEя, <@9RM9@G E9DP9;AO9 
CDB59?O 6 ;A4A<< GK95AB7B @4F9D<4?4, 8BCGE>4RM9@G CD<AJ<C<4?PAO9 BL<5>< CD< BF69F9 
A4 6BCDBEO.  
 

&5AB>2K5 7040=8я  
ВO59@8B9 >88= ?@468;P=O9 64@84=B: 
 

"B45;8BL :>@5=L C@02=5=8я cosx = 2х. 

[-1;1] 

+ [0;1] 

[1;2] 

[2;3] 

 5B>4, :>B>@K9 ?@82>48B : @5H5=8N 0;351@08G5A:8E C@02=5=89 70 :>=5G=>5 G8A;> 
0@8D<5B8G5A:8E >?5@0F89, =07K205BAя: 
<F9D4J<BAAO= @9FB8 
+ CDя@B= @9FB8 
@9FB8 IBD8 
@9FB8 >4E4F9?PAOI 
 5B>4, 2 :>B>@>< B>G=>5 @5H5=85 <>65B 1KBL ?>;CG5=> ;8HL 2 @57C;LB0B5 
15A:>=5G=>3> ?>2B>@5=8я 548=>>1@07=KE 459AB289, =07K205BAя: 
+ <F9D4J<BAAO= @9FB8 
CDя@B= @9FB8 
@9FB8 IBD8 
@9FB8 >4E4F9?PAOI 
!0 @8AC=:5 87>1@065= G8A;5==K9 <5B>4 C@02=5=89: 
+ @9FB8 89?9A<я BFD9;>4 
@9FB8 IBD8 
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@9FB8 >4E4F9?PAOI 
@9FB8 <AF97D4J<= 

  

� <5B>45 8B5@0F89 ?@>F5AA 8B5@0F89 ?@>4>;605BAя 4> B5E ?>@, ?>:0 4;я 42CE 
?>A;54>20B5;L=KE ?@81;865=89  8  =5 1C45B >15A?5G5=> 2K?>;=5=85 
=5@025=AB20 (E 3 B>G=>ABL 2KG8A;5=89): 
| - | < E 

| - | g E 

+ | - | f E 

| - | > E 

!0 @8AC=:5  87>1@065= <5B>4: 
+ @9FB8 IBD8 
@9FB8 >4E4F9?PAOI 
@9FB8 CB?B6<AAB7B 89?9A<я 
@9FB8 <F9D4J<= 

 

 5B>4>< !LNB>=0 =09B8 :>@5=L C@02=5=8я E4 3 2х 3 4 = 0 A B>G=>ABLN 4> 0,01: 
15,83 

15,74 

+ 1,64 

1,57 

�A;8 DC=:F8я f(x) ?@54AB02;я5B A>1>9 <=>3>G;5=, B> C@02=5=85 f(x) = 0 =07K205BAя: 
FD4AEJ9A89AFAO@ 

+ 4?795D4<K9E><@ 

?<A9=AO@ 

>B@5<A<DB64AAO@ 

"B45;8B5 :>@5=L C@02=5=8я 2 − lgE − 2 = 0 

[0;1] 

+ [1;2] 
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[2;3] 

[-1;0] 

"B45;8B5 :>@5=L C@02=5=8я 2E − 4E = 0 

+ [0;1] 

[1;2] 

[2;3] 

[-1;0] 

"B45;8B5 :>@5=L C@02=5=8я cos 2E − 5 + E = 0 

[-1;0] 

[0;2] 

[3;4] 

+ [5;6] 

"B45;8B5 :>@5=L C@02=5=8я E3 + E − 4 = 0 

[-1;0] 

[0;1] 

+ [1;2] 

[2;3] 

"B45;5=85 :>@=59 <>6=> 2K?>;=8BL 42C<я A?>A>10<8 … 

CD<5?<:9A<9@ < BF89?9A<9@ 

+ 4A4?<F<K9E><@ < 7D4H<K9E><@ 

E<EF9@4F<K9E><@ < 7D4H<K9E><@ 

4A4?<F<K9E><@ < E<EF9@4F<K9E><@ 

�0:>9 <5B>4 >B=>A8BAя : 8B5@0F8>==K< ?@8 @5H5=88 A8AB5< ;8=59=KE C@02=5=89  

 @9FB8 �4GEE4 
@9FB8 �BD84A4-�4GEE4  
+ @9FB8 �9=89?я 
@9FB8 �D4@9D4 
'A;>285 AE>48<>AB8 <5B>40 �5945;я 4;я A8AB5<K ;8=59=KE C@02=5=89 я2;я5BAя …  

+ |4ii | g ∑/4ij / , i ≠ j 

|4ii | g ∑/4ij / , i = j  

4ii | f ∑/4ij / , i ≠ j  

|4ii | > ∑/4ij / , i ≠ j 

'A;>285 AE>48<>AB8 <5B>40 ?@>AB>9 8B5@0F88 4;я A8AB5<K ;8=59=KE C@02=5=89 

я2;я5BAя … 

|4ii | g ∑/4ij / , i ≠ j  

|4ii | g ∑/4ij / , i = j  

|4ii | < ∑/4ij / , i ≠ j  

+ |4ii | > ∑/4ij / , i ≠ j 

�0=0 A8AB5<0 ;8=59=KE C@02=5=89  .  �;я AE>4яI53>Aя <5B>40 

�5945;я  A8AB5<0 ?@8<5B 284 … 

 
 

+  
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�;я B>3>, GB>1K ?@8<5=8BL <5B>4 /:>18 : @5H5=8N %��' �E = 0, =5>1E>48<> 
?@5420@8B5;L=> ?@5>1@07>20BL MBC A8AB5<C : 284C … 

+ I = �) + c 

I = �) 3 0 

I = �) + c 

I = �) + 0 

'A;>285 AE>48<>AB8 ?@8 @5H5=88 %��' <5B>4>< ?@>AB>9 8B5@0F88 4;я A8AB5<K 

 
1C45B A;54CNI59 … 

20 < 2 + 3 + 7 + 5  

12 < 1 + 2 + 5 + 4  

13 < 5 + 3 + 3  

15 < 3 + 7 

 

+ 20 > 2 + 3 + 7 

12 > 1 + 2 + 5 

13 > 5 + 3 

15 > 3] 

 

20 < 2 + 3 + 7  

12 < 1 + 2 + 5  

13 < 5 + 3  

15 < 3 

  

20 > 2 + 3 + 7 + 5 

12 < 1 + 2 + 5 + 4 

13 < 5 + 3 + 3 

15 < 3 + 7 

 

ВO59@8B9 =9A:>;P:> ?@468;P=OE 64@84=B>6: 
 

�0:8<8 A?>A>10<8 <>6=> 2K?>;=8BL >B45;5=85 :>@=59 ?@8 @5H5=88 C@02=5=89 

+ 7D4H<K9E><@ ECBEB5B@  

+ 4A4?<F<K9E><@ ECBEB5B@  

F45?<KAO@ ECBEB5B@ 

 

 9FB8<>4 CDB6989A<я >BAFDB?я 
#4D4@9FDO @9FB8<>< �A4K9A<9 C4D4@9FD4 
#D989? 8?<F9?PABEF< 6E97B >BAFDB?я 10 @<AGF 
#BE?98B64F9?PABEFP 6O5BD4 6BCDBEB6 %?GK4=A4я 
#D98?4749@B9 >B?<K9EF6B 6BCDBEB6 10 
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&5<0 3. $5H5=85 A8AB5< ;8=59=KE 0;351@08G5A:8E C@02=5=89 

�BAFDB?<DG9@O9 >B@C9F9AJ<< (;A4A<я, G@9A<я) "� 01; "� 02 
 

�>?@>AK 4;я CAB=>3> >?@>A0 
1.  %HBD@G?<DG=F9 4?7BD<F@ CB<E>4 B5D4FAB= @4FD<JO.  
2. �4>4я E<EF9@4 ?<A9=AOI GD46A9A<= A4;O649FEя A9BCD989?9AAB=.  
3. �4>4я E<EF9@4 ?<A9=AOI GD46A9A<= A4;O649FEя A9B8ABDB8AB=.  
4. #D<698<F9 CD<@9D, >B784 EB6@9EFA4я E<EF9@4 ?<A9=AOI GD46A9A<= <@99F 59E>BA9KAB9 
@AB:9EF6B D9L9A<=.  
5. � K9@ EBEFB<F @9FB8 �D4@9D4?  
6. � K9@ EBEFB<F @9FB8 �4GEE4? 
  

 �@8B5@88 >F5=:8: 
"F5=:0 «>B;8G=>» 6OEF46?я9FEя B5GK4RM9@GEя, >BFBDO= CDBKAB GE6B<? 

CDB7D4@@AO= @4F9D<4? 6 CB?AB@ B5N9@9, <EK9DCO64RM9, 7D4@BFAB < ?B7<K9E>< EFDB=AB 97B 
<;?4749F, K9F>B HBD@G?<DG9F BEAB6AO9 CBAяF<я, CD<6B8<F EBBF69FEF6GRM<9 CD<@9DO, 
G69D9AAB 6?4899F @4F9D<4?B@.  

"F5=:0 «E>@>H>» 6OEF46?я9FEя B5GK4RM9@GEя, >BFBDO=  F69D8B GE6B<? 
CDB7D4@@AO= @4F9D<4?, 7D4@BFAB < CB EGM9EF6G <;?4749F 97B 59; EGM9EF69AAOI BL<5B>, 
CD46<?PAB CD<@9Aя9F F9BD9F<K9E><9 CB?B:9A<я CD< D9L9A<< >BA>D9FAOI ;484K, E 
A95B?PL<@< CB7D9LABEFя@< CD<6B8<F HBD@G?<DB6>< BCD989?9A<=, CB IB8G <;?B:9A<я 
8BCGE>49F A95B?PL<9 CDB59?O, A9 <E>4:4RM<9 EB89D:4A<я BF69F4.   

"F5=:0 «C4>2;5B2>@8B5;L=>» 6OEF46?я9FEя B5GK4RM9@GEя, >BFBDO= A9 EB6E9@ 
F69D8B 6?4899F CDB7D4@@AO@ @4F9D<4?B@, ;A49F BEAB6AO9 F9BD9F<K9E><9 CB?B:9A<я 
<;GK49@B= F9@O, CD< BF69F4I 8BCGE>49F @4?BEGM9EF69AAO9 CB7D9LABEF<, <E>4:9A<я 
?B7<K9E>B= CBE?98B64F9?PABEF< CD< <;?B:9A<< @4F9D<4?4, A9FBKAGR 4D7G@9AF4J<R 
F9BD9F<K9E><I CB?B:9A<=, <ECOFO649F ;4FDG8A9A<я CD< BF69F9 A4 8BCB?A<F9?PAO9 6BCDBEO.  

"F5=:0 «=5C4>2;5B2>@8B5;L=>» 6OEF46?я9FEя B5GK4RM9@GEя, <@9RM9@G E9DP9;AO9 
CDB59?O 6 ;A4A<< GK95AB7B @4F9D<4?4, 8BCGE>4RM9@G CD<AJ<C<4?PAO9 BL<5>< CD< BF69F9 
A4 6BCDBEO.  

 

&5AB>2K5 7040=8я  
ВO59@8B9 >88= ?@468;P=O9 64@84=B: 
 

':068B5 ?0@C G8A5;, :>B>@0я я2;я5BAя @5H5=85< A8AB5<K C@02=5=89 y + 2x = 7 8  
3x -5y = 4: 

+ (3; 1)  

(1; -0.2) 

(1; 3) 

#>415@8B5 : 40==><C C@02=5=8N 2E + 3C = -11 B0:>5 C@02=5=85, GB>1K @5H5=85< 
?>;CG82H59Aя A8AB5<K 1K;0 ?0@0 (2; -5): 

+ 3I 3 4G = 18  
G 3 5I = -20 

3I 3 G = 14 
!0948B5 @5H5=85 (E0; C0) A8AB5<K C@02=5=89 7E 4 2C = 0 8 3E + 6C = 24. �KG8A;8B5 E0 + 
2C0: 
-6 

0 

+ 8 

%:>;L:> @5H5=89 8<55B A8AB5<0 6E − 4C = 12 8 −2C + 3E = 6: 
A< B8AB7B 
+ 59E>BA9KAB @AB7B  
B8<A 
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$5H5=85< A8AB5<K E + C = 1 8 2E − C = −10 A;C68B ?0@0: 
+ (-3; 4)  

(3; -4) 

(4; -3) 

'3;>2>9 :>MDD8F85=B ?@я<>9 y + 2x + 3 я2;я5BAя: 
-3 

2 

+ -2  

#0@0 G8A5; (-4; -1) я2;я5BAя @5H5=85< C@02=5=8я 0E + 3C 4 5 = 0, 5A;8 0 @02=>: 
-4 

+ 4  

-5 

�K@078B5 ?5@5<5==CN E G5@57 ?5@5<5==CN C 87 C@02=5=8я 5C 4 2E = -15: 

I = -15 4 5G 
I= -2,5G + 7,5 
+ I = 2,5G + 7,5  
':068B5 ?0@C G8A5;, я2;яNICNAя @5H5=85< C@02=5=8я 2x+4y=-3: 

+ (-0,5; -0,5)  

(-2; 1) 

(1; -2) 

!0948B5 @5H5=85 C@02=5=8я 2E + 3C = 2: 
(5; -4) 

+ (-5; 4)  

(-5; -4) 

�K15@8B5 ;8=59=>5 C@02=5=85 A 42C<я ?5@5<5==K<8: 
I G + 6 = 26 
+ 3I 4 G = 18  
(I + 4) (G 4 3) = 5 

�KяA=8B5, A:>;L:> @5H5=89 8<55B A8AB5<0 3E + 5C = 12 8 −2C + 3E = 6: 
A< B8AB7B 
59E>BA9KAB @AB7B 
+ B8AB  
%8AB5<0 C@02=5=89, :064>5 C@02=5=85 2 :>B>@>9 я2;я5BAя ;8=59=K< 4 4?795D4<K9E><@ 
GD46A9A<9@ C9D6B= EF9C9A<: 
E<EF9@4 >D<6B?<A9=AOI GD46A9A<= 

+ E<EF9@4 ?<A9=AOI GD46A9A<=  
E<EF9@4 ?<A9=AB-CDBEFOI GD46A9A<= 

$5H5=85< A8AB5<K E − C = 2 8 3E − C = 10 A;C68B ?0@0: 
+ (4; 2)  

(2; -4) 

(-2; 4) 

"4=0 87 :;0AA8G5A:8E 7040G ;8=59=>9 0;351@K, 2> <=>3>< >?@545;82H0я 5ё >1J5:BK 8 
<5B>4K: 
F9BD<я E<EF9@ ?<A9=AOI 4?795D4<K9E><I GD46A9A<= 

+ D9L9A<9 E<EF9@ ?<A9=AOI 4?795D4<K9E><I GD46A9A<=  
ED46A9A<9 E<EF9@ ?<A9=AOI 4?795D4<K9E><I GD46A9A<= 

%8AB5<0, C :>B>@>9 :>;8G5AB2> C@02=5=89 A>2?0405B A G8A;>< =58725AB=KE (m = n): 
>G5<K9E>4я E<EF9@4 ?<A9=AOI GD46A9A<= 

+ >648D4FA4я E<EF9@4 ?<A9=AOI GD46A9A<=  
E?B:A4я E<EF9@4 ?<A9=AOI GD46A9A<= 

%8AB5<0, C :>B>@>9 G8A;> =58725AB=KE 1>;LH5 G8A;0 C@02=5=89 я2;я5BAя: 
A9BCD989?9AAB= 
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+ A98BBCD989?ёAAB= 

C9D9BCD989?ёAAB= 

�A;8 C@02=5=89 1>;LH5, G5< =58725AB=KE, B> A8AB5<0 я2;я5BAя: 
A98BBCD989?ёAAB= 

A9BCD989?9AAB= 

+ C9D9BCD989?ёAAB=  
!0948B5 @5H5=85 C@02=5=8я: 4E 4 3C = 5: 
+ (2; 1)  

(1;2) 

(-2; 1) 

 5B>4K, 40NI85 0;3>@8B<, ?> :>B>@><C <>6=> =09B8 B>G=>5 @5H5=85 A8AB5< 
;8=59=KE 0;351@08G5A:8E C@02=5=89: 
8<HH9D9AJ<4?PAO9 
+ CDя@O9  
<E>4:9AAO9 
  

 9FB8<>4 CDB6989A<я >BAFDB?я 
#4D4@9FDO @9FB8<>< �A4K9A<9 C4D4@9FD4 
#D989? 8?<F9?PABEF< 6E97B >BAFDB?я 10 @<AGF 
#BE?98B64F9?PABEFP 6O5BD4 6BCDBEB6 %?GK4=A4я 
#D98?4749@B9 >B?<K9EF6B 6BCDBEB6 10 

 

 

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

�BAFDB?<DG9@O9 >B@C9F9AJ<< (;A4A<я, G@9A<я) "� 01; "� 02 
 

�>?@>AK 4;я CAB=>3> >?@>A0 
1. (BD@G?O  4>?BD9A4 < &9=?BD4.  
2. �AF9DCB?яJ<BAAO= @AB7BK?9A �47D4A:4.  
3. #9D64я < 6FBD4я <AF9DCB?яJ<BAAO9 HBD@G?O !PRFBA4.  
4. #9D64я <AF9DCB?яJ<BAA4я HBD@G?4 �4GEE4 
5. +FB B5B;A4K49F F9D@<A <AF9DCB?яJ<я?  
6. �4><9 EGM9EF6GRF @9FB8O <AF9DCB?яJ<<? 
7. +FB A4;O649FEя <AF9DCB?яJ<BAAO@ @AB7BK?9AB@ �47D4A:4?  
8. �4>GR <AF9DCB?яJ<BAAGR HBD@G?G !PRFBA4 A9B5IB8<@B CD<@9AяFP 6 A4K4?9 F45?<KAB 
;484AAB= HGA>J<<, >4>GR 3 6 >BAJ9?  
9. �AF9DCB?яJ<BAA4я HBD@G?4 �4GEE4. �B784 BA4 CD<@9Aя9FEя? 

 

�@8B5@88 >F5=:8: 
"F5=:0 «>B;8G=>» 6OEF46?я9FEя B5GK4RM9@GEя, >BFBDO= CDBKAB GE6B<? 

CDB7D4@@AO= @4F9D<4? 6 CB?AB@ B5N9@9, <EK9DCO64RM9, 7D4@BFAB < ?B7<K9E>< EFDB=AB 97B 
<;?4749F, K9F>B HBD@G?<DG9F BEAB6AO9 CBAяF<я, CD<6B8<F EBBF69FEF6GRM<9 CD<@9DO, 
G69D9AAB 6?4899F @4F9D<4?B@.  

"F5=:0 «E>@>H>» 6OEF46?я9FEя B5GK4RM9@GEя, >BFBDO=  F69D8B GE6B<? 
CDB7D4@@AO= @4F9D<4?, 7D4@BFAB < CB EGM9EF6G <;?4749F 97B 59; EGM9EF69AAOI BL<5B>, 
CD46<?PAB CD<@9Aя9F F9BD9F<K9E><9 CB?B:9A<я CD< D9L9A<< >BA>D9FAOI ;484K, E 
A95B?PL<@< CB7D9LABEFя@< CD<6B8<F HBD@G?<DB6>< BCD989?9A<=, CB IB8G <;?B:9A<я 
8BCGE>49F A95B?PL<9 CDB59?O, A9 <E>4:4RM<9 EB89D:4A<я BF69F4.   

"F5=:0 «C4>2;5B2>@8B5;L=>» 6OEF46?я9FEя B5GK4RM9@GEя, >BFBDO= A9 EB6E9@ 
F69D8B 6?4899F CDB7D4@@AO@ @4F9D<4?B@, ;A49F BEAB6AO9 F9BD9F<K9E><9 CB?B:9A<я 
<;GK49@B= F9@O, CD< BF69F4I 8BCGE>49F @4?BEGM9EF69AAO9 CB7D9LABEF<, <E>4:9A<я 
?B7<K9E>B= CBE?98B64F9?PABEF< CD< <;?B:9A<< @4F9D<4?4, A9FBKAGR 4D7G@9AF4J<R 
F9BD9F<K9E><I CB?B:9A<=, <ECOFO649F ;4FDG8A9A<я CD< BF69F9 A4 8BCB?A<F9?PAO9 6BCDBEO.  
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"F5=:0 «=5C4>2;5B2>@8B5;L=>» 6OEF46?я9FEя B5GK4RM9@GEя, <@9RM9@G 
E9DP9;AO9 CDB59?O 6 ;A4A<< GK95AB7B @4F9D<4?4, 8BCGE>4RM9@G CD<AJ<C<4?PAO9 BL<5>< 
CD< BF69F9 A4 6BCDBEO.  
 

&5AB>2K5 7040=8я  
ВO59@8B9 >88= ?@468;P=O9 64@84=B: 

 

 

%?>A>1 =0E>645=8я ?@><56CB>G=KE 7=0G5=89 25;8G8=K ?> 8<5NI5<CAя 48A:@5B=><C 
=01>@C 8725AB=KE 7=0G5=89: 
Q>EFD4CB?яJ<я 
+ <AF9DCB?яJ<я 
@9FB8 CDB7BA>< 

@9FB8 >BA9KAOI Q?9@9AFB6 
�=B5@?>;яF8>==K9 <=>3>G;5= �03@0=60 4;я DC=:F89, 7040==>9 B01;8G=> 

I 1 2 3 5 

y 1 5 14 81 

@025=: 
+L3(x) = x³-2x²+3x-1 

L4(x) = x4-2x³+3x²+5x 

(E) = x³+2x²+3x+5 

(x) = 5 - 14x³+81x²+1 

�>=5G=0я @07=>ABL ?5@2>3> ?>@я4:0 Δ yo DC=:F8я y = х² + х + 3 ?@8 =0G0;L=>< 7=0G5=88 

xo = 0 8 H035 h=1 @02=0: 
-2 

3 

1 

+ 2 

#> B01;8F5 7=0G5=89 DC=:F88  

E 0 1 2 

y 3 5 8 

A>AB02;5=0 B01;8F0 :>=5G=KE @07=>AB59: 
E y Δy Δ²y 

0 3 
  

  
2 

 

1 5 
 

1 

  
3 

 

2 8 
  

&>340 ?@81;865==>5 7=0G5=85 ?@>872>4=>9 DC=:F88 , 345 
, 2 B>G:5 E = 0,5, @02=> 

2 

3 

+ 1 

4 

�=B5@?>;яF8>==K9 <=>3>G;5= �03@0=60 4;я DC=:F88, 7040==>9 B01;8F59 7=0G5=89 
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E 1 3 4 

f(x) 12 4 6 

8<55B 284: 
L3(E) = E³ + 3E² + 4 

(x) = 12x³ + 4x² + 6x 

+ L2(x) = 2x² - 12x + 22 

(x) = x² - 4x + 10 

�KG8A;5=85 7=0G5=89 B01;8G=> 7040==>9 DC=:F88 70 ?@545;0<8 480?07>=0 7=0G5=89 
0@3C<5=B0, >B@065==>3> 2 B01;8F5, =07K205BAя: 
+ Q>EFD4CB?яJ<я 
<AF9DCB?яJ<я 
@9FB8 CDB7BA>< 

@9FB8 >BA9KAOI Q?9@9AFB6. 
�=B5@?>;яF8я AB0=40@B=> ?@>872>4яBAя <=>3>G;5=0<8, AB5?5=L :>B>@KE =0 ……… 
<5=LH5 G8A;0 C7;>2: 
CBDя8B> n-1 

+ 98<A<JG 
CBDя8B> n 
CB?B6<AG 
�>=5G=0я @07=>ABL 2?5@54 ?>@я4:0 k ≥ 1 >?@545;я5BAя A;54CNI8< >1@07><: 

 

 
+  

 
(C=:F8я y=f(x) ?@81;8605BAя 8=B5@?>;яF8>==K< <=>3>G;5=>< !LNB>=0 1->9 AB5?5=8 
?> C7;0< xi, xi+1 :0:>2 :>MDD8F85=B ?@8 AB0@H59 AB5?5=8 x 

+   

 

 

 
/2;я5BAя ;8 8=B5@?>;яF8>==K< A?;09=>< <=>3>G;5= N, ?>AB@>5==>9 ?> 7040==K< 
7=0G5=8я< DC=:F89 2 C7;0E xo, x1, …, xn  

A9F, F.>. A4 D4;AOI Q?9@9AF4DAOI BFD9;>4I CB?GK49FEя B8<A < FBF :9 @AB7BK?9A 

A9F, F.>. EC?4=A A9 @B:9F 5OFP @AB7BK?9AB@ 6OEB>B= EF9C9A< 

+ 84, QFB EC?4=A EF9C9A< n 89H9>F4 0 
84, EC?4=A EF9C9A< n 89H9>F4 N 

�=B5@?>;яF8я 3 MB>… 

+ ECBEB5 A4IB:89A<я CDB@9:GFBKAOI ;A4K9A<= 69?<K<AO CB <@9RM9@GEя    8<E>D9FAB@G 
A45BDG <;69EFAOI ;A4K9A<= 
CDB8B?:9A<9 HGA>J<<, CD<A48?9:4M9= ;484AAB@G >?4EEG, ;4 CD989?O 99 B5?4EF< 

BCD989?9A<я 
;4@9A4 B8A<I @4F9@4F<K9E><I B5N9>FB6 8DG7<@<, 6 FB@ <?< <AB@ E@OE?9 5?<;><@ > 
<EIB8AO@. 
@9FB8 D9L9A<я ;484K, CD< >BFBDB@ B5N9>FO D4;AB7B DB84 B5N98<AяRFEя B5M<@ CBAяF<9@ 

#@>F5AA =0E>645=8я =58725AB=>3> C@>2=я @я40, =0E>4яI53>Aя 70 ?@545;0<8 40==>3> 
@я40, =07K205BAя: 
<AF9DCB?яJ<я 

https://studfile.net/preview/9015987/
https://studfile.net/preview/9015987/
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+ Q>EFD4CB?яJ<я 
484CF4J<я 
�=B5@?>;яF8я C@>2=59 48=0<8G5A:>3> @я40 3 MB>... 
+A4IB:89A<9 CDB@9:GFBKAOI A9<;69EFAOI GDB6A9= 8<A4@<K9E>B7B Dя84 
A4IB:89A<9 GDB6A9= ;4 CD989?4@< <;GK49@B7B Dя84 
6Oя6?9A<9 F9A89AJ<< 6 Dя84I 8<A4@<>< 

6OD46A<64A<9 8<A4@<K9E>B7B Dя84 
+8A;5==K5 <5B>4K <>3CB 1KBL @50;87>20=K A ?><>ILN: 
FB?P>B E CD<@9A9A<9@ 1�  

FB?P>B E DGKAO@ EK9FB@ 

+ E CB@BMPR 1�  < DGKAB7B EK9F4 
�040G0 8=B5@?>;яF88 f(x) A>AB>8B 2 2K1>@5 DC=:F88 g(x), :>B>@0я: 
BF>?BAя?4EP 5O BF f(x) 6 FBK>4I Ei A9 5B?99, K9@ A4 A9>BFBDB9 ;484AAB9 K<E?B 
5O?4 5O A9CD9DO6A4 A4 A9>BFBDB@ ;484AAB@ BFD9;>9 < CD<A<@4?4 5O ;A4K9A<я f(x) FBK>4I xi, 

i = 1, 2, …, n 

+ CD<A<@4?4 5O ;A4K9A<я f(x) FBK>4I xi, i = 1, 2, …, n 

5O?4 5O A9CD9DO6A4 A4 A9>BFBDB@ ;484AAB@ BFD9;>9 < CD<A<@4?4 5O ;A4K9A<я f(x) FBK>4I xi, 

i = 1, 2, …, n E A9>BFBDB= ;484AAB= FBKABEFPR. 
'7;K 8=B5@?>;яF88 MB>: 
;A4K9A<9 HGA>J<< C = f(x) 6 A9>BFBDOI FBK>4I xi, i = 1, 2, …, n 

+ ;A4K9A<я 4D7G@9AFB6 xi, 8?я >BFBDOI <;69EFAO ;A4K9A<я <AF9DCB?<DG9@B= HGA>J<< f(xi) 

?R5B9 ;A4K9A<9 xi, i = 1, 2, …, n, <; B5?4EF< BCD989?9A<я f(x) 

CDB@9:GFBKAO9 ;A4K9A<я y = f(x) 

�=B5@?>;яF8>==K5 D>@<C;K <>3CB 1KBL 8A?>;L7>20=K 

FB?P>B 6 CD989?4I @9:8G >D4=A<@< G;?4@< <AF9DCB?яJ<< 

+ 8?я ;A4K9A<= 4D7G@9AF4, ?9:4M<I >4> 6 CD989?4I, F4> < ;4 CD989?4@< >D4=A<I G;?B6 
<AF9DCB?яJ<< 
FB?P>B 6 B>D9EFABEFяI G;?B6 <AF9DCB?яJ<<, 6 CD989?4I >BFBDOI D4;?B:9A<9 6 Dя8 &9=?BD4 A9 
CD<6B8<F > 5B?PL<@ BL<5>4@ 

�5><5B@8G5A:8 7040G0 8=B5@?>;яF88 >7=0G05B  
+ CBEFDB9A<9 >D<6B=, CDBIB8яM9= K9D9; ;484AAB9 @AB:9EF6B FBK9> (xi, yi), i=1, 2, …, n 

CBEFDB9A<9 <AF9D64?4, 6 >BFBDB@ BCD989?9A4 ;484AA4я HGA>J<я  
CBEFDB9A<9 CDя@B=, CDBIB8яM9= K9D9; G;?O <AF9DCB?яJ<< xi, i=1, 2, …, n 

CBEFDB9A<9 @AB:9EF64 >D<6OI CDBIB8яM<I K9D9; ;484AAB9 @AB:9EF6B FBK9> (xi, yi), i=1, 2, …, 
n 

ВO59@8B9 =9A:>;P:> ?@468;P=OE 64@84=B>6: 
�84K 8=B5@?>;яF89 …  

+ ?<A9=A4я <AF9DCB?яJ<я 
+ >648D4F<KA4я <AF9DCB?яJ<я 
C4D4@9FD<K9E>4я <AF9DCB?яJ<я  
+ CB?<AB@<4?PA4я <AF9DCB?яJ<я  
+ EC?4=AB64я <AF9DCB?яJ<я 
1:AB@0?>;яF859 =07K205BAя >?@545;5=85 =58725AB=KE C@>2=59 @я40… 

6AGFD< 8<A4@<K9E>B7B Dя84; 
+ ;4 CD989?4@< 8<A4@<K9E>B7B Dя84. 
9E?< F9A89AJ<я D4;6<F<я <;GK49@B7B я6?9A<я ?<A9=A4, Q>EFD4CB?яJ<я @B:9F CDB<;6B8<FEя 
A4 BEAB69 ED98A<I… 

+ 45EB?RFAOI CD<DBEFB6; 
F9@CB6 DBEF4. 
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 9FB8<>4 CDB6989A<я >BAFDB?я 
#4D4@9FDO @9FB8<>< �A4K9A<9 C4D4@9FD4 
#D989? 8?<F9?PABEF< 6E97B >BAFDB?я 10 @<AGF 
#BE?98B64F9?PABEFP 6O5BD4 6BCDBEB6 %?GK4=A4я 
#D98?4749@B9 >B?<K9EF6B 6BCDBEB6 10 

 

 

&5<0 5. +8A;5==>5 8=B53@8@>20=85 
�BAFDB?<DG9@O9 >B@C9F9AJ<< (;A4A<я, G@9A<я) "� 01; #� 1.1 

 

�>?@>AK 4;я CAB=>3> >?@>A0 
1. 1. #BEF4AB6>4 ;484K< K<E?9AAB7B <AF97D<DB64A<я. �648D4FGDAO9 HBD@G?O.  
2. (BD@G?O !PRFBA4-�BF9E4, E?GK4< n = 1 < n = 2.  
3. (BD@G?O FD4C9J<= < %<@CEBA4 E BEF4FBKAO@< K?9A4@< (5/8).  
4. �O6B8 B5B5M9AAOI >648D4FGDAOI HBD@G?O FD4C9J<= < %<@CEBA4.  
5. "5B5M9AAO9 >648D4FGDAO9 HBD@G?O FD4C9J<= < %<@CEBA4 E BEF4FBKAO@< K?9A4@< (5/8). 
6. "J9A>4 EG@@O A9GEFD4A<@B= CB7D9LABEF< < CB7D9LABEF< @9FB84 B5B5M9AAOI 
>648D4FGDAOI HBD@G?O FD4C9J<= < %<@CEBA4. 

�@8B5@88 >F5=:8: 
"F5=:0 «>B;8G=>» 6OEF46?я9FEя B5GK4RM9@GEя, >BFBDO= CDBKAB GE6B<? 

CDB7D4@@AO= @4F9D<4? 6 CB?AB@ B5N9@9, <EK9DCO64RM9, 7D4@BFAB < ?B7<K9E>< EFDB=AB 97B 
<;?4749F, K9F>B HBD@G?<DG9F BEAB6AO9 CBAяF<я, CD<6B8<F EBBF69FEF6GRM<9 CD<@9DO, 
G69D9AAB 6?4899F @4F9D<4?B@.  

"F5=:0 «E>@>H>» 6OEF46?я9FEя B5GK4RM9@GEя, >BFBDO=  F69D8B GE6B<? 
CDB7D4@@AO= @4F9D<4?, 7D4@BFAB < CB EGM9EF6G <;?4749F 97B 59; EGM9EF69AAOI BL<5B>, 
CD46<?PAB CD<@9Aя9F F9BD9F<K9E><9 CB?B:9A<я CD< D9L9A<< >BA>D9FAOI ;484K, E 
A95B?PL<@< CB7D9LABEFя@< CD<6B8<F HBD@G?<DB6>< BCD989?9A<=, CB IB8G <;?B:9A<я 
8BCGE>49F A95B?PL<9 CDB59?O, A9 <E>4:4RM<9 EB89D:4A<я BF69F4.   

"F5=:0 «C4>2;5B2>@8B5;L=>» 6OEF46?я9FEя B5GK4RM9@GEя, >BFBDO= A9 EB6E9@ 
F69D8B 6?4899F CDB7D4@@AO@ @4F9D<4?B@, ;A49F BEAB6AO9 F9BD9F<K9E><9 CB?B:9A<я 
<;GK49@B= F9@O, CD< BF69F4I 8BCGE>49F @4?BEGM9EF69AAO9 CB7D9LABEF<, <E>4:9A<я 
?B7<K9E>B= CBE?98B64F9?PABEF< CD< <;?B:9A<< @4F9D<4?4, A9FBKAGR 4D7G@9AF4J<R 
F9BD9F<K9E><I CB?B:9A<=, <ECOFO649F ;4FDG8A9A<я CD< BF69F9 A4 8BCB?A<F9?PAO9 6BCDBEO.  

"F5=:0 «=5C4>2;5B2>@8B5;L=>» 6OEF46?я9FEя B5GK4RM9@GEя, <@9RM9@G E9DP9;AO9 
CDB59?O 6 ;A4A<< GK95AB7B @4F9D<4?4, 8BCGE>4RM9@G CD<AJ<C<4?PAO9 BL<5>< CD< BF69F9 
A4 6BCDBEO.  
 

&5AB>2K5 7040=8я  
ВO59@8B9 >88= ?@468;P=O9 64@84=B: 

 

 

� :0:>< 2845 ?>;CG05BAя @5H5=85 ?@8 @5H5=88 48DD5@5=F80;L=KE C@02=5=89 

0=0;8B8G5A:8< <5B>4><? 
6 6<89 7D4H<>4 
+ 6 6<89 4A4?<F<K9E>B7B 6OD4:9A<я 6 6<89 F45?<JO 

6 6<89 ;4C<E< 
� :0:>< 2845 ?>;CG05BAя @5H5=85 ?@8 @5H5=88 48DD5@5=F80;L=KE C@02=5=89 

3@0D8G5A:8< <5B>4><? 
+ 6 6<89 7D4H<>4 
6 6<89 4A4?<F<K9E>B7B 6OD4:9A<я 
6 6<89 F45?<JO 6 6<89 ;4C<E< 
� :0:>< 2845 ?>;CG05BAя @5H5=85 ?@8 @5H5=88 48DD5@5=F80;L=KE C@02=5=89 

G8A;5==K< <5B>4><? 
6 6<89 7D4H<>4 
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6 6<89 4A4?<F<K9E>B7B 6OD4:9A<я 
+ 6 6<89 F45?<JO 6 6<89 ;4C<E< 
� G5<C <>6=> A25AB8 48DD5@5=F80;L=K5 C@02=5=8я n-3> ?>@я4:0? 
+ > E<EF9@9 GD46A9A<= 1-7B CBDя8>4 > GD46A9A<R 1-7B CBDя8>4 
> E<EF9@9 GD46A9A<= 2-7B CBDя8>4 > GD46A9A<R 2-7B CBDя8>4 
6E9 BF69FO 69DAO 

� :0:>< 2845 405B @5H5=85 <5B>4 19;5@0? 
+ A4 BEAB69 7D4H<K9E>B7B D9L9A<я 849F < D9L9A<9 6 F45?<KAB@ 6<89 6 4A4?<F<K9E>B@ 6<89 
6 7D4H<K9E>B@ 6<89 6 6<89 ;4C<E< 

6E9 BF69FO 69DAO 

#>3@5H=>ABL 8=B53@8@>20=8я ?@8 C<5=LH5=88 G8A;0 @07185=89 

G@9APL<FEя 
+ G69?<K<FEя 
BEF4A9FEя 59; <;@9A9A<= 

6 EC<E>9 A9F CD46<?PAB7B BF69F4 
� <5B>45 ?@я<>C3>;L=8:>2 ?>4K=B53@0;L=0я DC=:F8я 70<5=я5BAя 8=B5@?>;яF8>==K< 
<=>3>G;5=>< 

1-= EF9C9A< 
2-= EF9C9A< 
+ 0-= EF9C9A< 

6 EC<E>9 A9F CD46<?PAB7B BF69F4 
� <5B>45 B@0?5F89 ?>4K=B53@0;L=0я DC=:F8я 70<5=я5BAя 8=B5@?>;яF8>==K< 
<=>3>G;5=>< 

+ 1-= EF9C9A< 

2-= EF9C9A< 
3-= EF9C9A< 
 5B>4 G8A;5==>3> 8=B53@8@>20=8я, 2 :>B>@>< ?>4K=B53@0;L=0я DC=:F8я 70<5=я5BAя 
?>;8=><>< =C;52>9 AB5?5=8, =07K205BAя 

@9FB8B@ FD4C9J<= 

+ @9FB8B@ CDя@BG7B?PA<>B6 
@9FB8B@ %<@CEBA4 
@9FB8B@ �4GEE4 
�>;8G5AB2> 8=B5@20;>2 @07185=8я, :@0B=>5 42C<, =5>1E>48<> 2K18@0BL 4;я 
2KG8A;5=8я 8=B53@0;0 
@9FB8B@ FD4C9J<= 

@9FB8B@ ?96OI CDя@BG7B?PA<>B6 
+ @9FB8B@ %<@CEBA4 
@9FB8B@ ED98A<I CDя@BG7B?PA<>B6 
"15A?5G8BL 2KG8A;5=85 8=B53@0;0 A 7040==>9 B>G=>ABLN <>6=>, 8A?>;L7Cя 

@9FB8 86B=AB7B CDBEK9F4 
@9FB8 46FB@4F<K9E>B7B 6O5BD4 L474 
+ @9FB8 $GA79-�GFF4 
@9FB8 %<@CEBA4 
1;5<5=B0@=K9 >B@57>: 8=B53@8@>20=8я 2 <5B>45 %8<?A>=0 @025= 

B8AB@G L47G <AF97D<DB64A<я 
+ 86G@ L474@ <AF97D<DB64A<я 
FD9@ L474@ <AF97D<DB64A<я 
K9FOD9@ L474@ <AF97D<DB64A<я 
� <5B>45 %8<?A>=0 :>;8G5AB2> 8=B5@20;>2 @07185=8я 4>;6=> 1KBL 

A9 @9A99 CяF< 

>D4FAO@ FD9@ 

+ >D4FAO@ 86G@ 

>D4FAO@ K9FOD9@ 



 20 

#0@0 <5B>4>2, >15A?5G820NI8E B>G=>ABL >4=>3> ?>@я4:0 MB> 
+ @9FB8 FD4C9J<= < @9FB8 ED98A<I CDя@BG7B?PA<>B6 
@9FB8 CD46OI CDя@BG7B?PA<>B6 < @9FB8 %<@CEBA4 
@9FB8 ?96OI CDя@BG7B?PA<>B6 < @9FB8 FD4C9J<= 

�A;8 h H03 8=B53@8@>20=8я B>, G5< 1>;LH5 h B5< 

FBKA99 CB?GK4FEя CD<5?<:9AAB9 ;A4K9A<9 <AF97D4?4 
+ 6OL9 CB7D9LABEFP 6OK<E?9A<= CD<5?<:9AAB7B ;A4K9A<9 <AF97D4?4 
5B?PL9 B5N9@ 6OK<E?9A<= 

5B?PL9 K<E?B FBK9> D4;5<9A<я 
�725AB=>, GB> 8=B53@8@C5<0я DC=:F8я 3 ;8=59=0я, >1;0ABL 8=B53@8@>20=8я [-1, 1], 

B@51C5<0я B>G=>ABL =5 <5=55 0,01, 8=B53@8@>20=85 ?@>872>48BAя <5B>4>< B@0?5F89. 
�0:>5 <8=8<0;L=>5 :>;8G5AB2> H03>2 =5>1E>48<> 4;я 4>AB865=8я 7040==>9 B>G=>AB8? 
+ 1 

200 

100 

400 

�0@0=55 8725AB=>, GB> DC=:F8я >?8AK205BAя ?>;8=><>< 2B>@>9 AB5?5=8 (:204@0B=K< 
C@02=5=85<). ':068B5 <5B>4 (87 G8A;0 @0AA<>B@5==KE), :>B>@K9 ?>72>;8B 2KG8A;8BL 
>?@545;5==K9 8=B53@0; 157 ?>3@5H=>AB8 (?>3@5H=>ABL >:@C3;5=8я =5 CG8BK20BL). 
+ @9FB8 %<@CEBA4 
@9FB8 FD4C9J<= 

@9FB8 «?96OI» CDя@BG7B?PA<>B6 
@9FB8 «ED98A<I» CDя@BG7B?PA<>B6 
!5>1E>48<K< CA;>285< ?@8<5=5=8я D>@<C; %8<?A>=0 я2;я5BAя: G8A;> B>G5: 
@07185=8я 4>;6=> 1KBL 
+ K9FAO@ K<E?B@;  
J9?O@ K<E?B@; 
A9K9FAO@ K<E?B@; 
>D4FAO@ «4» 
!081>;55 3@C1K< <5B>4>< G8A;5==>3> 8=B53@8@>20=8я я2;я5BAя <5B>4 
+ CDя@BG7B?PA<>B6 
FD4C9J<= 
C4D45B? 
%<@CEBA4 
%CI=>ABL <5B>40 %8<?A>=0 70:;NG05BAя 2 B><, GB> G5@57 B@8 ?>A;54>20B5;L=K5  
>@48=0BK @07185=8я ?@>2>48BAя 
+>648D4F<KA4я C4D45B?4 
?R54я >D<64я 
E<AGEB<84 
7<C9D5B?4 
 

 9FB8<>4 CDB6989A<я >BAFDB?я 
#4D4@9FDO @9FB8<>< �A4K9A<9 C4D4@9FD4 
#D989? 8?<F9?PABEF< 6E97B >BAFDB?я 10 @<AGF 
#BE?98B64F9?PABEFP 6O5BD4 6BCDBEB6 %?GK4=A4я 
#D98?4749@B9 >B?<K9EF6B 6BCDBEB6 10 
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&5<0 6. +8A;5==>5 @5H5=85 >1K:=>25==KE 48DD5@5=F80;L=KE C@02=5=89 

�BAFDB?<DG9@O9 >B@C9F9AJ<< (;A4A<я, G@9A<я) "� 01; "� 02 
 

�>?@>AK 4;я CAB=>3> >?@>A0 
1. +FB F4>B9 B5O>AB69AAO9 8<HH9D9AJ<4?PAO9 GD46A9A<я? 

2. +FB A4;O649FEя D9L9A<9@ 8<HH9D9AJ<4?PAB7B GD46A9A<я  
3. !4;B6<F9 @9FB8O D9L9A<я 8<HH9D9AJ<4?PAOI GD46A9A<= 

4.  9FB8 1=?9D4  
5.  9FB8 1=?9D4-�BL<  

6.  9FB8 $GA79-�GFF4  
 

�@8B5@88 >F5=:8: 
"F5=:0 «>B;8G=>» 6OEF46?я9FEя B5GK4RM9@GEя, >BFBDO= CDBKAB GE6B<? 

CDB7D4@@AO= @4F9D<4? 6 CB?AB@ B5N9@9, <EK9DCO64RM9, 7D4@BFAB < ?B7<K9E>< EFDB=AB 97B 
<;?4749F, K9F>B HBD@G?<DG9F BEAB6AO9 CBAяF<я, CD<6B8<F EBBF69FEF6GRM<9 CD<@9DO, 
G69D9AAB 6?4899F @4F9D<4?B@.  

"F5=:0 «E>@>H>» 6OEF46?я9FEя B5GK4RM9@GEя, >BFBDO=  F69D8B GE6B<? 
CDB7D4@@AO= @4F9D<4?, 7D4@BFAB < CB EGM9EF6G <;?4749F 97B 59; EGM9EF69AAOI BL<5B>, 
CD46<?PAB CD<@9Aя9F F9BD9F<K9E><9 CB?B:9A<я CD< D9L9A<< >BA>D9FAOI ;484K, E 
A95B?PL<@< CB7D9LABEFя@< CD<6B8<F HBD@G?<DB6>< BCD989?9A<=, CB IB8G <;?B:9A<я 
8BCGE>49F A95B?PL<9 CDB59?O, A9 <E>4:4RM<9 EB89D:4A<я BF69F4.   

"F5=:0 «C4>2;5B2>@8B5;L=>» 6OEF46?я9FEя B5GK4RM9@GEя, >BFBDO= A9 EB6E9@ 
F69D8B 6?4899F CDB7D4@@AO@ @4F9D<4?B@, ;A49F BEAB6AO9 F9BD9F<K9E><9 CB?B:9A<я 
<;GK49@B= F9@O, CD< BF69F4I 8BCGE>49F @4?BEGM9EF69AAO9 CB7D9LABEF<, <E>4:9A<я 
?B7<K9E>B= CBE?98B64F9?PABEF< CD< <;?B:9A<< @4F9D<4?4, A9FBKAGR 4D7G@9AF4J<R 
F9BD9F<K9E><I CB?B:9A<=, <ECOFO649F ;4FDG8A9A<я CD< BF69F9 A4 8BCB?A<F9?PAO9 6BCDBEO.  

"F5=:0 «=5C4>2;5B2>@8B5;L=>» 6OEF46?я9FEя B5GK4RM9@GEя, <@9RM9@G E9DP9;AO9 
CDB59?O 6 ;A4A<< GK95AB7B @4F9D<4?4, 8BCGE>4RM9@G CD<AJ<C<4?PAO9 BL<5>< CD< BF69F9 
A4 6BCDBEO.  
 

&5AB>2K5 7040=8я  
ВO59@8B9 >88= ?@468;P=O9 64@84=B: 

 

 

�8DD5@5=F80;L=>5 C@02=5=85 4;я DC=:F88 >B >4=>9 ?5@5<5==>9: 
+ B5O>AB69AAB9 8<HH9D9AJ<4?PAB9 GD46A9A<9  
CDBEF9=L<9 8<HH9D9AJ<4?PAO9 GD46A9A<я C9D6B7B CBDя8>4 
8<HH9D9AJ<4?PAO9 GD46A9A<я 6 K4EFAOI CDB<;6B8AOI 
'@02=5=85, :>B>@>5 ?><8<> DC=:F88 A>45@68B 5ё ?@>872>4=K5: 
+ 8<HH9D9AJ<4?PAB9 GD46A9A<9  
<DD4J<BA4?PAB9 GD46A9A<9 
FD<7BAB@9FD<K9E>B9 GD46A9A<9 
� <5B>45 19;5@0 A :064K< H03>< 

+ D9L9A<9 BF84?я9FEя BF FBKAB7B D9L9A<я 
D9L9A<9 CD<5?<:49FEя > FBKAB@G D9L9A<R 

D4EIB:89A<9 E 6OK<E?9AAO@ < FBKAO@ D9L9A<я@< BEF4ёFEя CBEFBяAAB= 

$5H8B5 7040GC �>H8 ty +y = y2/6, y(1) = 3. � >B25B5 C:068B5 7=0G5=85 5ё @5H5=8я ?@8 
t=2: 

3 

+ 2  

1 

&>G=>ABL <5B>40 19;5@0 =0 H035 >F5=8205BAя :0:: 
O(h)   

+ O(h2)   
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O(h3)   

O(h4)   

#>@я4>: 2E>4яI8E 2 C@02=5=85 ?@>872>4=KE: 
B7D4A<K9A 

+ @B:9F 5OFP D4;?<K9A  
;46<E<F BF GE?B6<я ;484K< 

&>G=>ABL <5B>40 19;5@0 =0 8=B5@20;5 >F5=8205BAя :0:: 
+ O(h)   

O(h2)    

O(h3)    

O(h4)    

�06=59H8< 2>?@>A>< 4;я 48DD5@5=F80;L=KE C@02=5=89 я2;я5BAя ACI5AB2>20=85 8 
548=AB25==>ABL 8E @5H5=8я, B0: ;8 MB>: 
A9F 
+ 84  
BFK4EF< 

 5B>4 19;5@0 A>3;0AC5BAя A @07;>65=85< 2 @я4 &59;>@0 2?;>BL 4> G;5=>2 

+ O(h)   

O(h2)    

O(h3)    

O(h4)   

#>3@5H=>ABL <5B>40 $C=35-�CBB0 G5B25@B>3> ?>@я4:0 =0 :064>< H035 5ABL 25;8G8=0 
?>@я4:0: 
h 

h2 

h3 

h4 

+ h5 

#@8 @5H5=88 48DD5@5=F80;L=KE C@02=5=89 8I5BAя: 
+ HGA>J<я (E9@9=EF6B HGA>J<=)  
K<E?B (A9E>B?P>B K<E9?) 
B54 64D<4AF4 69DAO 

#>3@5H=>ABL <5B>40 $C=35-�CBB5 G5B25@B>3> ?>@я4:0 =0 8=B5@20;5 5ABL 25;8G8=0 
?>@я4:0: 
h 

h2 

h3 

+ h4 

h5 

+B> я2;я5BAя ?>@я4:>< 48DD5@5=F80;L=>3> C@02=5=8я: 
+ A4<6OEL<= CBDя8B> 6IB8яM<I 6 A97B CDB<;6B8AOI  
A<;L<= CBDя8B> 6IB8яM<I 6 A97B CDB<;6B8AOI 
ED98A<= CBDя8B> 6IB8яM<I 6 A97B CDB<;6B8AOI 
"1K:=>25==>5 48DD5@5=F80;L=>5 C@02=5=85 MB>... 
+ 8<HH9D9AJ<4?PAB9 GD46A9A<9 BF B8AB= C9D9@9AAB= 

8<HH9D9AJ<4?PAB9 GD46A9A<9 C9D6B7B CBDя8>4 
8<HH9D9AJ<4?PAB9 GD46A9A<9 n->7> CBDя8>4 
6 EC<E>9 A9F CD46<?PAB7B BF69F4 
y = y2 + x+1 я2;я5BAя... 
+ B5O>AB69AAO@ 8<HH9D9AJ<4?PAO@ GD46A9A<9@ 1-7B CBDя8>4 
>648D4FAO@ GD46A9A<9@ 

<AF97D4?PAB9 GD46A9A<9 
GD46A9A<9, EB89D:4M99 CDB<;6B8AGR 
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�040G0 �>H8 4;я 48DD5@5=F80;L=>3> C@02=5=8я ?5@2>3> ?>@я4:0 8<55B... 
+ 98<AEF69AAB9 D9L9A<9 
A9 @9A99 2-I D9L9A<= 

A< B8AB7B D9L9A<я 
59E>BA9KAB9 @AB:9EF6B D9L9A<= 

!5 1K205B <5B>4>2 $C=35-�CBB0... 
+ 0-7B CBDя8>4 
1-7B CBDя8>4 
2-7B CBDя8>4 
4-7B CBDя8>4 
"F5=:C ?>3@5H=>AB8 @5H5=8я <5B>4>2 $C=35-�CBBK ?@>2>4яB... 
+ CB CD46<?G $GA79 
CB CD46<?G %<@CEBA4 
CB @9FB8G �47D4A:4 
CB @9FB8G 4CCDB>E<@4J<< 

� >1K:=>25==>< 48DD5@5=F80;L=>< C@02=5=88 ?@8ACBAB2CNB... 
+ CDB<;6B8AO9 D4;AOI CBDя8>B6 BF B8AB= C9D9@9AAB= 

FB?P>B C9D64я CDB<;6B8A4я BF A9E>B?P><I C9D9@9AAOI 
C9D64я < 6FBD4я CDB<;6B8AO9 BF 86GI C9D9@9AAOI 
CDB<;6B8AO9 D4;AOI CBDя8>B6 BF A9E>B?P><I C9D9@9AAOI 
 

ВO59@8B9 =9A:>;P:> ?@468;P=OE 64@84=B>6: 
 5B>4 19;5@0 >B=>A8BAя : 

+ B8ABL47B6O@ 

+ ;484K9 �BL< 

@AB7BL47B6O@ 

4A4?<F<K9E>B@G 
 

 9FB8<>4 CDB6989A<я >BAFDB?я 
#4D4@9FDO @9FB8<>< �A4K9A<9 C4D4@9FD4 
#D989? 8?<F9?PABEF< 6E97B >BAFDB?я 10 @<AGF 
#BE?98B64F9?PABEFP 6O5BD4 6BCDBEB6 %?GK4=A4я 
#D98?4749@B9 >B?<K9EF6B 6BCDBEB6 10 

 

 

�8;5BK : 70G5BC ?> B5<0< 1-6 

�BAFDB?<DG9@O9 >B@C9F9AJ<< (;A4A<я, G@9A<я) "� 01; "� 02; #� 1.1 

 

�0@80=B 1 

1. "CD989?9A<9 45EB?RFAB= < BFABE<F9?PAB= CB7D9LABEF9= CD<5?<:9AAB7B K<E?4 

2. #D<5?<:9AAB9 D9L9A<9 8<HH9D9AJ<4?PAB7B GD46A9A<я @9FB8B@ $GA79. 

3. $9L<FP 8<HH9D9AJ<4?PAB9 GD46A9A<9 6E9@< @9FB84@< 
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�0@80=B 2 

1. �9=EF6<я A48 CD<5?<:9AAO@< K<E?4@<. "J9A>4 CB7D9LABEF9= D9;G?PF4F4 

2. #D<5?<:9AAB9 D9L9A<9 8<HH9D9AJ<4?PAB7B GD46A9A<я @9FB8B@ 1=?9D4 E GFBKA9A<9@ 

3. $9L<FP E<EF9@G ?<A9=AOI GD46A9A<= 6E9@< @9FB84@< 

-29x1+58x2+58x3+51x4 = 21 

-13x1+22x2+27x3- 6x4 = 48 

27x1-39x2+59x3-37x4 = 54 

5x1-57x2- x3+48x4 = 47 

 

�0@80=B 3 

1. $9L9A<9 E<EF9@ ?<A9=AOI GD46A9A<= CB EI9@9 �4GEE4 

2. #D<5?<:9AAB9 D9L9A<9 8<HH9D9AJ<4?PAB7B GD46A9A<я @9FB8B@ 1=?9D4 4 �BL< 

3. �OCB?A<F9 <AF9DCB?<DB64A<9 F45?<KAB ;484AAB= HGA>J<< E CB@BMPR CB?<AB@4 

EF9C9A< n < E CB@BMPR 6EFDB9AAOI 6 MathCAD HGA>J<=, A4 BEAB69 >G5<K9E>B7B EC?4=A4. 

 

 x C 
0 14 

0,5 14,5 

1 15 

1,5 15,4 

2 15,7 

2,5 16 

3 16,4 

3,5 16,7 

4 17 

4,5 17,3 

5 17,5 

5,5 17,8 

6 18 

6,5 18,2 

7 18,5 

 

�0@80=B 4 

1. $9L9A<9 E<EF9@O ?<A9=AOI GD46A9A<= @9FB8B@ <F9D4J<= 

2. �OK<E?9A<9 BCD989?9AAOI <AF97D4?B6 CB HBD@G?4@ FD4C9J<= < %<@CEBA4 

3. �OK<E?<FP E B8AB= 69DAB= J<HDB= CBE?9 ;4CяFB= <AF97D4? J x dx= + − ( )2
1

0

4

 < 6O5D4FP 

CB8IB8яMGR >648D4FGDAGR HBD@G?G. 
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�0@80=B 5 

1. $9L9A<9 E<EF9@O ?<A9=AOI GD46A9A<= @9FB8B@ �9=89?я 

2. �OK<E?9A<9 BCD989?9AAOI <AF97D4?B6 CB HBD@G?4@ CDя@BG7B?PA<>B6 

3. #B HBD@G?9 �4GEE4 CD< n = 5 6OK<E?<FP BCD989?ёAAO= <AF97D4? ( )1
2 1

0

1

+ − t dt . "J9A<FP 

CB7D9LABEFP 
 
 

�0@80=B 6 

1. 'FBKA9A<9 >BDA9= @9FB8B@ CB?B6<AAB7B 89?9A<я 

2. $9L9A<9 E<EF9@ A9?<A9=AOI GD46A9A<= @9FB8B@ <F9D4J<= < @9FB8B@ !PRFBA4 

3. "F89?<FP >BDA< GD46A9A<я 2x3 + 3x2 – 7x +1 = 0 

 

�0@80=B 7 

1.  9FB8 $GA79-�GFF4 8?я K<E?9AAB7B D9L9A<я B5O>AB69AAOI 8<HH9D9AJ<4?PAOI 

GD46A9A<= 

2.  9FB8 CB?B6<AAB7B 89?9A<я 

3. �OCB?A<F9 <AF9DCB?<DB64A<9 F45?<KAB ;484AAB= HGA>J<< E CB@BMPR CB?<AB@4 

EF9C9A< n < E CB@BMPR 6EFDB9AAOI 6 MathCAD HGA>J<=, A4 BEAB69 >G5<K9E>B7B EC?4=A4. 
 

x y 

1,4 6 

1,6 8 

1,8 11 

2 13 

2,2 16 

2,4 19 

2,6 22 

2,8 26 

3 29 

3,2 33 

3,4 37 

3,6 41 

3,8 47 

4 52 

4,2 57 

 

�0@80=B 8 

1. 'FBKA9A<9 >BDA9= GD46A9A<я @9FB8B@ IBD8 

2. $9L9A<9 GD46A9A<я @9FB8B@ <F9D4J<= 

3.  9FB8B@ IBD8 6OK<E?<FP A4<5B?PL<= >BD9AP GD46A9A<я 2E3 + 3E2 – 7E + 1 = 0  

E FBKABEFPR 8B 86GI 69DAOI ;A4>B6 

 



 26 

�0@80=B 9 

1. 'FBKA9A<9 >BDA9= GD46A9A<я @9FB8B@ >4E4F9?PAOI 
2. "EAB6AO9 <EFBKA<>< < >?4EE<H<>4J<я CB7D9LABEF9= 

3. $9L<FP 8<HH9D9AJ<4?PAB9 GD46A9A<9 6E9@< @9FB84@< 

 

�0@80=B 10 
1. #BEF4AB6>4 ;484K< K<E?9AAB7B <AF97D<DB64A<я. �648D4FGDAO9 HBD@G?O 

2. !4<?GKL99 CD<5?<:9A<9 FBKAB7B K<E?4 < E6B=EF64 97B CD989?PAOI CB7D9LABEF9= 

3. $9L<FP E<EF9@G ?<A9=AOI GD46A9A<= 6E9@< @9FB84@< 

57x1+41x2-31x3+24x4 = 37 

6x1+54x2+ 6x3-47x4 = 40 

20x1+55x2- 1x3+ 9x4 = 41 

-12x1-11x2-42x3+20x4 = 38 

 

�@8B5@88 >F5=:8: 
"F5=:0 «>B;8G=>» 6OEF46?я9FEя B5GK4RM9@GEя, >BFBDO= CD46<?PAB 6OCB?Aя9F 6E9 
;484A<я, GEC9LAB CD<@9Aя9F F9BD9F<K9E><9 ;A4A<я > D9L9A<R CD4>F<K9E><I ;484K E 
<ECB?P;B64A<9@ 4?7BD<F@4 >4> ECBEB54 46FB@4F<;4J<< 89яF9?PABEF<. 
"F5=:0 «E>@>H>» 6OEF46?я9FEя B5GK4RM9@GEя, >BFBDO=: CD46<?PAB 6OCB?Aя9F A9 @9A99 
80% ;484A<=, CD<@9Aя9F F9BD9F<K9E><9 ;A4A<я > D9L9A<R CD4>F<K9E><I ;484K. 
"F5=:0 «C4>2;5B2>@8B5;L=>» 6OEF46?я9FEя B5GK4RM9@GEя, >BFBDO= CD46<?PAB 6OCB?Aя9F 
A9 @9A99 60% ;484A<=, A9 EB6E9@ F69D8B 6?4899F @4F9D<4?B@, <ECOFO649F ;4FDG8A9A<я CD< 
D9L9A<< 8BEF4FBKAB E?B:AOI ;484K.  
"F5=:0 «=5C4>2;5B2>@8B5;L=>» 6OEF46?я9FEя B5GK4RM9@GEя, >BFBDO= CD46<?PAB 
6OCB?Aя9F @9A99 60% ;484A<=, <@9RM9@G E9DP9;AO9 CDB59?O 6 ;A4A<< GK95AB7B @4F9D<4?4, 
8BCGE>4RM9@G CD<AJ<C<4?PAO9 BL<5>< CD< 6OCB?A9A<< CD98GE@BFD9AAOI >BAFDB?PAOI 
;484A<= 

 

 

(BD@4 CDB@9:GFBKAB= 4FF9EF4J<< CB 8<EJ<C?<A9 74G9B A >F9=:>9. 

">BAK4F9?PAO9 D9;G?PF4FO B5GK9A<я (HBD@<DB64A<я >B@C9F9AJ<=) BCD989?яRFEя 
CBED98EF6B@ C9D96B84 54??B6, A45D4AAOI EFG89AFB@ 6 CDBJ9EE9 BE6B9A<я 8<EJ<C?<AO, 6 
BJ9A><: 

3 54;B6O= GDB69AP EHBD@<DB64AABEF< >B@C9F9AJ<< EK<F49FEя 8BEF<7AGFO@ 9E?< 
D9;G?PF4F B5GK9A<я EBBF69FEF6G9F BJ9A>9 «G8B6?9F6BD<F9?PAB» (50 8B 64 D9=F<A7B6OI 
54??B6); 

3 CB6OL9AAO= GDB69AP EHBD@<DB64AABEF< >B@C9F9AJ<< EK<F49FEя 8BEF<7AGFO@, 9E?< 
D9;G?PF4F B5GK9A<я EBBF69FEF6G9F BJ9A>4@ «IBDBLB» (65-85 D9=F<A7B6OI 54??B6) < 
«BF?<KAB» (86-100 D9=F<A7B6OI 54??B6). 

 

 

�>?>;=8B5;L=K5 :>=B@>;L=K5 8A?KB0=8я 
8?я EFG89AFB6, A45D46L<I @9A99 50 54??B6 (6 EBBF69FEF6<< E #B?B:9A<9@ «" @B8G?PAB-
D9=F<A7B6B= E<EF9@9»), HBD@<DGRFEя <; K<E?4 BJ9ABKAOI ED98EF6 CB F9@4@, >BFBDO9 A9 

BE6B9AO EFG89AFB@. 
 

 


