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�E?< :9 6 CDBJ9EE9 CD<@9A9A<S @9FB84 �4GEE4 >4>B9-A<5G8P GD46A9A<9 CD96D4F<FES 6 
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CD<AS?4 A9AG?96B9 ;A4K9A<9), FB <EIB8A4S E<EF9@4 A9 <@99F D9L9A<S, F4> >4> CB8B5AB9 
D469AEF6B S6?S9FES A969DAO@ CD< ?R5OI ;A4K9A<SI A9<;69EFAOI. 
$9L9A<9 E<EF9@ ?<A9=AOI GD46A9A<9@ @9FB8B@ �D4@9D4. 

#D46<?B �D4@9D4. 
$4EE@BFD<@ E<EF9@G (1). !4;B69@ 7?46AO@ BCD989?<F9?9@ QFB= E<EF9@O BCD989?<F9?P  , 
Q?9@9AF4@< >BFBDB7B S6?SRFES >BQHH<J<9AFO CD< A9<;69EFAOI: 
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#D98CB?B:<@ EA4K4?4, KFB .0 '@AB:<@ >4:8B9 GD46A9A<9 E<EF9@O A4 4?795D4<K9E><9 

8BCB?A9A<S njjj AAA ,...,, 21 Q?9@9AFB6 j-7B EFB?5J4 .  

%?B:<6 ;4F9@ 6E9 GD46A9A<S, CB?GK<@: 
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njnjjnjnijijii AbAbAbAaAaAax
1

22112211 ...)...(

.                    

"F@9F<@, KFB nnnininn

nii

nii

njnijiji

aaaaa

aaaaa

aaaaa

AaAaAa

.........

........................

.........

.........

...

21

2222221

1111211

2211 

. 
                                                                                                            (j-= EFB?59J) 
($9;G?PF4F CB?GK9A <; D4;?B:9A<S BCD989?<F9?S CB j-@G EFB?5JG). &4>B= BCD989?<F9?P 
D469A 0 CD< ji  < D469A CD< i=j. #D464S K4EFP D469AEF64 CD98EF46?S9F EB5B= 
BCD989?<F9?P  , 6 >BFBDB@ 6@9EFB i-7B EFB?5J4 EFB<F EFB?59J E6B5B8AOI K?9AB6 E<EF9@O. 

!4;B69@ F4>B= BCD989?<F9?P ix . $4EE@4FD<64S i=1,2,&,n, CB?GK<@ E<EF9@G, 

Q>6<64?9AFAGR <EIB8AB=:  
ÿ
ÿ
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
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. $4;89?<6 6E9 GD46A9A<S A4  , A4=89@ 

98<AEF69AAB9 D9L9A<9: 
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xx
xxx ,...,, 21
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#D98CB?B:<@ F9C9DP, KFB =0. &B784 E<EF9@4  (2.6) CD<@9F 6<8: 
ÿ
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� QFB@ E?GK49, 9E?< 6E9 ix =0, E<EF9@4 6O7?S8<F F4>: 
ÿ
ÿ
þ
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ÿ
ý

ü
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

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00

00
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1

nx

x
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< <@99F 59E>BA9KAB 

@AB7B D9L9A<=. �E?< :9 IBFS 5O B8<A <; ix ,0 E<EF9@4 D9L9A<= A9 <@99F. 
     &4><@ B5D4;B@, CD46<?B �D4@9D4 CB;6B?S9F A4=F< 98<AEF69AAB9 D9L9A<9 E<EF9@O <?< 
E89?4FP 6O6B8 B EGM9EF6B64A<< 59E>BA9KAB7B K<E?4 D9L9A<= ?<5B B5 <I BFEGFEF6<<: 
1) �E?<  ,0 E<EF9@4 (1) <@99F 98<AEF69AAB9 D9L9A<9, BCD989?S9@B9 CB HBD@G?4@: 




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







 nx

n

xx
xxx ,...,, 21
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. 

2) �E?< = ix =0, E<EF9@4 <@99F 59E>BA9KAB @AB7B D9L9A<=. 

3) �E?< =0, 4 IBFS 5O B8<A <; ix ,0 E<EF9@4 A9 <@99F D9L9A<=. 
 



�9>J<S № 3 (2 K4E4) 
&9@4: «"EAB6AO9 CBASF<S F9BD<< @AB:9EF6» 

1 �BCDBEO ?9>J<<: 
1.1 '<E?B6O9 @AB:9EF64. 
 

 
2. �D4F>B9 EB89D:4A<9 6BCDBEB6 

 

 '<E?B6O9 @AB:9EF64. 
#BASF<9 @AB:9EF64 S6?S9FES C9D6BA4K4?PAO@ @4F9@4F<K9E><@ CBASF<9@, F.9. F4><@ 

CBASF<9@, >BFBDB9 @B:AB FB?P>B CB>4;4FP A4 CD<@9D4I.  AB:9EF64 @O 5G89@ 6 84?PA9=L9@ 
B5B;A4K4FP 5B?PL<@< ?4F<AE><@< 5G>64@<, A4CD<@9D, A, B, C < F.8. �AB784 @AB:9EF64 5G8GF 
;48464FPES CDBEFB C9D9K<E?9A<9@ <I Q?9@9AFB6 < 8?S QFB7B 5G89F <ECB?P;B64FPES ;4C<EP 6<84, 789 6 
{&} 5G8GF C9D9K<E?SFPES Q?9@9AFO @AB:9EF64 A. !4CD<@9D, A={a, b, c} 9EFP @AB:9EF6B, 
EBEFBSM99 <; Q?9@9AFB6 a, b < c. "5B;A4K9A<9 aþA B;A4K49F, KFB Q?9@9AF a CD<A48?9:<F 
@AB:9EF6G A, 4 B5B;A4K9A<9 <?< aÿA B;A4K49F, KFB Q?9@9AF a A9 CD<A48?9:<F @AB:9EF6G A. 
�A4>B@ ö 5G89F B5B;A4K4FPES F4> A4;O649@B9 CGEFB9 @AB:9EF6B, F.9. F4>B9 @AB:9EF6B, 6 >BFBDB@ 
A9F A< B8AB7B Q?9@9AF4. 

"C9D4J<< A48 @AB:9EF64@<. 
1. �IB:89A<9 <?< 6>?RK9A<9 @AB:9EF6. 
�B6BDSF, KFB @AB:9EF6B А 6IB8<F 6 @AB:9EF6B � (B5B;A4K9A<9 А �) <?< 

@AB:9EF6B � 6>?RK49F @AB:9EF6B А (B5B;A4K9A<9 �ùА) 9E?< <; FB7B, KFB 
A9>BFBDO= Q?9@9AF aþA E?98G9F, KFB aþ� (;4C<EP ). ЭFG BC9D4J<R 
@B:AB CBSEA<FP E?98GRM<@ D<EGA>B@. 

�; A97B 6<8AB, KFB 9E?< А �, FB @AB:9EF6B � L<D9 @AB:9EF64 А, F. 9. EB89D:<F 5B?PL99 
K<E?B Q?9@9AFB6. �E?< B8AB6D9@9AAB А � < � А, FB B;A4K49F, KFB @AB:9EF64 А < � EB6C484RF, 
<?< D46AO 8DG7 8DG7G (B5B;A4K9A<9 А=�). 

2. "5N98<A9A<9 <?< EG@@4 @AB:9EF6. 
 AB:9EF6B % A4;O64RF B5N98<A9A<9@ <?< EG@@B= @AB:9EF6 А < � 

(B5B;A4K9A<9 %=Аø�) 9E?< BAB EBEFB<F <; Q?9@9AFB6, CD<A48?9:4M<I IBFS 5O 
B8AB@G <; @AB:9EF6 А < �, F.9. aþ% B;A4K49F, KFB aþA, <?< aþ� <?< aþ < А < � 
B8AB6D9@9AAB. ЭFB @B:AB ;4C<E4FP F4>: , 789 ;A4> v 9EFP 
E<@6B? ?B7<K9E>B7B E?B:9A<S (K<F49FES <<?<=). ЭF4 BC9D4J<S @B:9F 5OFP CBSEA9A4 
E?98GRM<@ D<EGA>B@. 

"C9D4J<S ø B5?4849F B5OKAO@< E6B=EF64@<: 
1) Аø�= �øА; 
2) Аø ( �ø%)=(Аø�) ø%. 

�?S EG@@O @AB:9EF6 А1, А2,&Аn <ECB?P;GRF B5B;A4K9A<9


n

k
k

A
1 . 

3.#9D9E9K9A<9 <?< CDB<;6989A<9 @AB:9EF6. 
 AB:9EF6B % A4;O649FES C9D9E9K9A<9@ <?< CDB<;6989A<9@ @AB:9EF6 А < � (B5B;A4K49FES 

%=А÷�) 9E?< BAB EBEFB<F <; Q?9@9AFB6, CD<A48?9:4M<I B8AB6D9@9AAB < @AB:9EF6G А < 
@AB:9EF6G �. ЭFB @B:AB ;4C<E4FP F4>: 789 ;A4>  9EFP 
E<@6B? ?B7<K9E>B7B G@AB:9A<S (K<F49FES <<=). ЭF4 BC9D4J<S @B:9F 5OFP CBSEA9A4 
E?98GRM<@ D<EGA>B@. 

"C9D4J<S ÷ B5?4849F E6B=EF64@<: 
1) А÷�= �÷А; 
2) А÷ ( �÷%)=(А÷�) ÷%. 
#B BFABL9A<R 8DG7 > 8DG7G BC9D4J<< ÷< ø B5?484RF E?98GRM<@< E6B=EF64@<: 
1). (Аø�) ÷%=(А÷%) ø (�÷%) 
(ED46A. (a+b)c=(aE+bc)) 
2). (А÷�)ø%=(Аø%) ÷ (�ø%) 



�?S C9D9E9K9A<S @AB:9EF6 А1, А2,&Аn <ECB?P;GRF E<@6B? 


n

k
k

A
1 . 

4.�OK<F4A<9 <?< D4;ABEFP @AB:9EF6. 
 AB:9EF6B %A4;O649FESD4;ABEFPR @AB:9EF6 А < � (B5B;A4K49FES %=А\�), 

9E?< BAB EBEFB<F <; Q?9@9AFB6, CD<A48?9:4M<I А, AB A9 CD<A48?9:4M<I �. (ЭFB 

@B:AB ;4C<E4FP F4>: ). �4AAO= D<EGAB> CBSEAS9F QFG 
BC9D4J<R. 

� 84?PA9=L9@ A4@ A4<5B?99 K4EFB CD<89FES <@9FP 89?B E 86G@S 
@AB:9EF64@<. 

N={1, 2, 3, 4, ... } 3 @AB:9EF6B 6E9I J9?OI CB?B:<F9?PAOI K<E9? < 
Z={0, +1, -1, +2, -2, +3, -3, +4, -4, ... } 3@AB:9EF6B 6E9I J9?OI K<E9?. 
 

            �9>J<S № 4 (2 K4E4) 
&9@4: «�B@C?9>EAO9 K<E?4» 

1 �BCDBEO ?9>J<<: 
1.1.  AB:9EF6B >B@C?9>EAOI K<E9?. �?795D4<K9E>4S < FD<7BAB@9FD<K9E>4S HBD@4 
>B@C?9>EAB7B K<E?4. 
1.2 �9=EF6<S A48 >B@C?9>EAO@< K<E?4@<. 
1.3 (BD@G?4  G46D4. 
1.4 �;6?9K9A<9 >BDAS C-B= EF9C9A< <; >B@C?9>EAB7B K<E?4. 
1.5 �9B@9FD<K9E>4S <AF9DCD9F4J<S. 
 
2 �D4F>B9 EB89D:4A<9 6BCDBEB6 

 AB:9EF6B >B@C?9>EAOI K<E9?. �?795D4<K9E>4S < FD<7BAB@9FD<K9E>4S HBD@4 ;4C<E< 
>B@C?9>EAB7B K<E?4. 

КB@C?9>EAO9 K<E?4  4 QFB C4D4 89=EF6<F9?PAOI K<E9? E ;484AAO@< BCD989?9AAO@ 

B5D4;B@ BC9D4J<S@< G@AB:9A<S < E?B:9A<S. �B@C?9>EAB9 K<E?B ;4C<EO64RF >4>        

 
Ч<E?B A4;O649FES 89=EF6<F9?PAB= K4EFPR K<E?4 , 4 K<E?B  4 @A<@B= K4EFPR K<E?4 

. �I B5B;A4K4RF < EBBF69FEF69AAB: 
 

Э?9@9AF i (@A<@4S 98<A<J4) F4>B=, KFB i2 = 3 1. 
�B@C?9>EAB9 K<E?B a + 0i BFB:89EF6?S9FES E 89=EF6<F9?PAO@ K<E?B@ a, F.9. a + 0i = a, 6 

K4EFABEF<, 0 + 0i = 0. Ч<E?4 6<84 bi (b  0) A4;O64RF K<EFB @A<@O@<. 
#D46<?B D469AEF64. �64 >B@C?9>EAOI K<E?4 D46AO FB784 < FB?P>B FB784, >B784 D46AO <I 

89=EF6<F9?PAO9 K4EF< < D46AO >BQHH<J<9AFO @A<@OI K4EF9=. 
&.9., 9E?< a + bi = c +di, FB a = c, b = d: <, B5D4FAB, 9E?< a = c, b = d, FB a + bi = c +di. 
&BK>4 >BBD8<A4FAB= C?BE>BEF<, EBBF69FEF6GRM4S >B@C?9>EAB@G K<E?G z = x + yi,: 99 

>BBD8<A4F4@< @B7GF 5OFP D4EEFBSA<9 r BF A4K4?4 >BBD8<A4F < 69?<K<A4 G7?4 j @9:8G 
CB?B:<F9?PAB= CB?GBEPR Ox < ?GKB@ Oz. 

 B8G?P >B@C?9>EAB7B K<E?4 >4> 4D<H@9F<K9E>B9 (A9BFD<J4F9?PAB9) ;A4K9A<9 >BDAS: 

 
'7B? j @9:8G CB?B:<F9?PAB= CB?GBEPR Ox < ?GKB@ Oz A4;O64RF 4D7G@9AFB@ >B@C?9>EAB7B 

K<E?4 z = x + yi. 

%BCDS:9AAO9 >B@C?9>EAO9 K<E?4 <@9RF B8<A < FBF :9 @B8G?P 

  < 4D7G@9AFO, BF?<K4RM<9ES ;A4>B@: j = 3 j. 
� BF?<K<9 BF @B8G?S 4D7G@9AF >B@C?9>EAB7B K<E?4 BCD989?S9FES A9B8AB;A4KAB. АD7G@9AF 

B8AB7B < FB7B :9 >B@C?9>EAB7B K<E?4 @B:9F <@9FP 59E>BA9KAB @AB7B ;A4K9A<=, BF?<K4RM<IES 
8DG7 BF 8DG74 A4 K<E?B, >D4FAB9 360°. 



#GEFP FBK>9 E >BBD8<A4F4@< (x; y) EBBF69FEF6G9F >B@C?9>EAB9 K<E?B z = x + yi. �4C<L9@ QFB 
>B@C?9>EAB9 K<E?B K9D9; 97B @B8G?P < 4D7G@9AF. �BECB?P;G9@ES BCD989?9A<9@ 
FD<7BAB@9FD<K9E><I HGA>J<= E<AGE4 < >BE<AGE4: 

x = r cos j; y = r sin j. 
&B784 K<E?B z 6OD4:49FES K9D9; @B8G?P < 4D7G@9AF E?98GRM<@ B5D4;B@:  z = x + yi = r(cos j 

+ i sin j). 
�OD4:9A<9 z = r(cos j + i sin j) A4;O64RF FD<7BAB@9FD<K9E>B= HBD@B= >B@C?9>EAB7B K<E?4, 

6 BF?<K<< BF 6OD4:9A<S z = x + yi, A4;O649@B7B 4?795D4<K9E>B= HBD@B= >B@C?9>EAB7B K<E?4. 
 �9=EF6<S A48 >B@C?9>EAO@< K<E?4@<. 
%?B:9A<9 >B@C?9>EAOI K<E9? 6OCB?AS9FES CB CD46<?G:  

�OK<F4A<9 >B@C?9>EAOI K<E9?. %?B:9A<9 8BCGE>49F B5D4FAGR BC9D4J<R: 8?S ?R5OI 86GI 
>B@C?9>EAOI K<E9? <  6E9784 @B:AB A4=F< F4>B9 K<E?B , 

KFB . &4><@ B5D4;B@, . 
�<8<@, KFB B59 BC9D4J<< EB69DL9AAB 4A4?B7<KAO 89=EF6<S@ E 69>FBD4@<. "8A4>B 

A4 E?98GRM9= BC9D4J<< 4A4?B7<S ;4>4AK<649FES. 
'@AB:9A<9 >B@C?9>EAOI K<E9?. #D<AS6 6B 6A<@4A<9, KFB , < 7DGCC<DGS 

89=EF6<F9?PAO9 < @A<@O9 K4EF<, A4IB8<@ 

 
&BF :9 D9;G?PF4F @B:AB CD98EF46<FP < 6 FD<7BAB@9FD<K9E>B= HBD@9: 9E?< 

 

FB . 
(CD< G@AB:9A<< >B@C?9>EAOI K<E9? C9D9@AB:4RFES <I @B8G?< < E>?48O64RFES 

4D7G@9AFO). 
�9?9A<9 >B@C?9>EAOI K<E9? BCD989?S9FES >4> 89=EF6<9, B5D4FAB9 G@AB:9A<R: 9E?< 

< , FB K4EFAB9 BF 89?9A<S z1 A4 z2 9EFP K<E?B, G8B6?9F6BDSRM99 D469AEF6G 
: 

 
(BD@G?4  G46D4. 
�B;6989A<9 6 EF9C9AP >B@C?9>EAB7B K<E?4, F.9. 6OK<E?9A<9 F4>:9 @B:9F 5OFP 

6OCB?A9AB 86G@S ECBEB54@<. % B8AB= EFBDBAO, @B:AB D4; 6BECB?P;B64FPES HBD@G?B= 
G@AB:9A<S (HBD@G?B= 5<AB@4 !PRFBA4) 

 

�89EP B;A4K49F 5<AB@<4?PAO= >BQHH<J<9AF: . % 8DG7B= EFBDBAO, 
6ECB@A<6 CD46<?B G@AB:9A<S K<E9? 6 FD<7BAB@9FD<K9E>B= HBD@9, @B:AB CB?GK<FP HBD@G?G 
 G46D4: 

 

�;6?9K9A<9 >BDAS <; >B@C?9>EAB7B K<E?4 <?< 6OK<E?9A<9 K<E?4 F4>B7B, 
KFB  @B:9F 5OFP CDB<;6989AB E <ECB?P;B64A<9@ HBD@G?O  G46D4 

 
�89EP C4D4@9FD @B:9F CDB5974FP ?R5O9 J9?O9 ;A4K9A<S, 

AB D94?PAB CBE?98ASS HBD@G?4 EB89D:<F FB?P>B D4;?<KAOI ;A4K9A<= 

8?S ; BA< EBBF69FEF6GRF . !4 >B@C?9>EAB= 

C?BE>BEF< 6E9 QF< ;A4K9A<S D4ECB?B:9AO A4 B>DG:ABEF< D48<GE4 
E J9AFDB@ 6 A4K4?9 >BBD8<A4F < BA< 89?SF QFG B>DG:ABEFP A4  D46AOI 
8G7. 

�9B@9FD<K9E>4S <AF9DCD9F4J<S. 



�9B@9FD<K9E>4S <AF9DCD9F4J<S >B@C?9>EAOI K<E9? EBEFB<F 6 FB@, KFB >4:8B@G 
>B@C?9>EAB@G K<E?G z = x + yi EF46<FES 6 EBBF69FEF6<9 FBK>4 (x, y) >BBD8<A4FAB= C?BE>BEF< F4><@ 
B5D4;B@, KFB 89=EF6<F9?PA4S K4EFP >B@C?9>EAB7B K<E?4 CD98EF46?S9F EB5B= 45EJ<EEG, 4 
>BQHH<J<9AF CD< @A<@B= K4EF< 3 BD8<A4FG FBK><. 

 

�9>J<S № 5 (2 K4E4) 
&9@4: «#D989? HGA>J<<. #DB<;6B8A4S» 

1 �BCDBEO ?9>J<<: 
1.1 #D989? HGA>J<< 6 FBK>9. &9BD9@O B CD989?4I. 
1.2 �9E>BA9KAB @4?O9 < 59E>BA9KAB 5B?PL<9 HGA>J<<, <I E6S;P < BEAB6AO9 E6B=EF64. 
1.3 $4E>DOF<9 A9BCD989?9AABEF9=. 
1.4 #9D6O= < 6FBDB= ;4@9K4F9?PAO9 CD989?O. "5B5M9AAO= 6FBDB= ;4@9K4F9?PAO= 
CD989?. 
1.5 &45?<J4 Q>6<64?9AFAOI 59E>BA9KAB @4?OI, 99 <ECB?P;B64A<9 CD< 6OK<E?9A<< 
CD989?B6. 
1.6 !9CD9DO6ABEFP HGA>J<< 6 FBK>9 < A4 CDB@9:GF>9. 
1.7 #D<D4M9A<9 4D7G@9AF4 < CD<D4M9A<9 HGA>J<<. 
1.8 #BASF<9 CDB<;6B8AB= HGA>J<<. 
1.9 �9B@9FD<K9E><=, @9I4A<K9E><=, 5<B?B7<K9E><= E@OE?O CDB<;6B8AB=. 
1.10 #D46<?4 8<HH9D9AJ<DB64A<S. 
1.11 #DB<;6B8AO9 BEAB6AOI Q?9@9AF4DAOI HGA>J<=. 
 

2. �D4F>B9 EB89D:4A<9 6BCDBEB6 
#D989? HGA>J<< 6 FBK>9. &9BD9@O B CD989?4I. 

#GEFP a 3 FBK>4 K<E?B6B= CDS@B=, . #GEFP HGA>J<S BCD989?9A4 A4 

@AB:9EF69  . 

Ч<E?B A A4;O649FES CD989?B@ HGA>J<<  CD< I, EFD9@SM9@ES > 4 (B5B;A4K49FES 

), 9E?< 8?S ?R5B7B CB?B:<F9?PAB7B K<E?4 (  EGM9EF6G9F F4>B9 

CB?B:<F9?PAB9 K<E?B KFB 8?S ?R5B7B F4>B7B, KFB 

, 6OCB?A9AB A9D469AEF6B            . 
Ч<E?B A1 A4;O649FES CD989?B@ HGA>J<<f (x) E?964 6 FBK>9 a, 9E?< 8?S >4:8B7B ¸> 0 

EGM9EF6G9F ·> 0 F4>B9, KFB 8?S 6E9I 6OCB?AS9FES A9D469AEF6B  

. 
Ч<E?B A2 A4;O649FES CD989?B@ HGA>J<< f (x) ECD464 6 FBK>9 a, 9E?< 8?S >4:8B7B ¸> 0 

EGM9EF6G9F ·> 0 F4>B9, KFB 8?S 6E9I 6OCB?AS9FES A9D469AEF6B  

. 

#D989? E?964 B5B;A4K49FES CD989? ECD464 3              

. 
 ЭF< CD989?O I4D4>F9D<;GRF CB6989A<9 HGA>J<< E?964 < ECD464 BF FBK>< a. �I K4EFB 

A4;O64RF B8ABEFBDBAA<@< CD989?4@<. 
�E?< 8?S >4:8B7B ¸> 0 EGM9EF6G9F F4>4S ·-B>D9EFABEFP FBK>< a, KFB 8?S 6E9I x, 

G8B6?9F6BDSRM<I GE?B6<R |x 3 a| <·, x ≠ a, 6OCB?AS9FES A9D469AEF6B     |f (x)| >¸, FB 7B6BDSF, KFB 

HGA>J<S f (x) <@99F 6 FBK>9 a 59E>BA9KAO= CD989?:  

�E?< 8?S >4:8B7B ¸> 0 EGM9EF6G9F F4>B9 ·> 0, KFB 8?S ?R5B7B x>· 6OCB?AS9FES A9D469AEF6B 
|f (x) 3 A| <¸, FB 7B6BDSF, KFB CD989? HGA>J<< f (x) CD<  x, EFD9@SM9@ES > C?RE 59E>BA9KABEF<, D469A 

A:  . 



АA4?B7<KAB HBD@G?<DG9FES BCD989?9A<9 CD989?4 CD< x, EFD9@SM9@ES > @<AGE 

59E>BA9KABEF<: . 
!6B=EF64 CD989?B6 

�E?< EGM9EF6G9F   < EGM9EF6G9F , FB: 

1) ; 

2) ; 

3) ; 

4) . 
"9BD9@4: �E?< 6 A9>BFBDB= B>D9EFABEF< FBK><4 6OCB?AS9FES A9D469AEF6B  

  <  , FB . 
З4@9K4A<9. � 84?PA9=L9@ 5G89@ CB?P;B64FPES F9@, KFB 8?S ?R5B= Q?9@9AF4DAB= HGA>J<< 

f(x) < ?R5B= FBK><4 <; 99 B5?4EF< BCD989?9A<S ECD4698?<6B EBBFABL9A<9 
. 

�9E>BA9KAB @4?O9 < 59E>BA9KAB 5B?PL<9 HGA>J<<, <I E6S;P < BEAB6AO9 E6B=EF64. 

�CD989?9A<9. (GA>J<S f(x) A4;O649FES 59E>BA9KAB 5B?PLB= CD< , 9E?< 8?S ?R5B7B 

CB?B:<F9?PAB7B K<E?4% EGM9EF6G9F B>D9EFABEFP FBK>< 4 F4>4S, KFB 8?S ?R5B7B I <; 
6O5D4AAB= B>D9EFABEF< FBK>< 4 < CD<A48?9:4M97B B5?4EF< BCD989?9A<S HGA>J<<  f(x). 
"5B;A4K9A<9 

. 

�CD989?9A<9. (GA>J<S f(x) A4;O649FES 59E>BA9KAB @4?B= CD< , 9E?< 8?S ?R5B7B 

CB?B:<F9?PAB7B K<E?4% EGM9EF6G9F B>D9EFABEFP FBK>< 4 F4>4S, KFB 8?S ?R5B7B I <; 
6O5D4AAB= B>D9EFABEF< FBK>< 4 < CD<A48?9:4M97B B5?4EF< BCD989?9A<S HGA>J<<  f(x). 
"5B;A4K9A<9 

. 

%HBD@G?<DG9@ BEAB6AO9 EBBFABL9A<S 8?S 59E>BA9KAB 5B?PL<I  < 59E>BA9KAB @4?OI  
HGA>J<=. 

�E?<   FB , < B5D4FAB, 9E?<   

, FB . 

�E?< < , FB . 

�E?< < , FB 

. 

�E?< < , FB  

. 

�E?< < , FB 

. 



�E?< < , FB . 
$4E>DOF<9 A9BCD989?9AABEF9=. 

�OK<E?9A<9 CD989?4 6 E?GK49 A9BCD989?9AABEF< 
#D< 6OK<E?9A<< CD989?B6 @B7GF 6B;A<>AGFP E<FG4J<<, >B784 A9CBED98EF69AAB9 

CD<@9A9A<9 F9BD9@ B E6B=EF64I CD989?B6, 59E>BA9KAB 5B?PL<I < 59E>BA9KAB @4?OI HGA>J<= A9 
849F 6B;@B:ABEFP <I 6OK<E?<FP. &4>B9 CB?B:9A<9 6B;@B:AB 6 E?98GRM<I E?GK4SI: 

1)  

4) (E<@6B?<K9E>< B5B;A4K49FES ); 

5) (E<@6B?<K9E>< B5B;A4K49FES ). 

2)  

(E<@6B?<K9E>< B5B;A4K49FES ). 

3)  

(E<@6B?<K9E>< B5B;A4K49FES  ). 
� FB@ E?GK49, >B784 <@99F @9EFB A9BCD989?9AABEFP, 8?S 6OK<E?9A<S CD989?4 3 < D4E>DOF<S 

A9BCD989?9AABEF<= 3 CD9B5D4;B6O64RF 6OD4:9A<9 F4>, KFB5O CB?GK<FP 6B;@B:ABEFP 97B 
6OK<E?<FP. �?S F4><I CD9B5D4;B64A<= <ECB?P;GRFES <?< FB:89EF69AAO9 EBBFABL9A<S <?< 

ED46A9A<S CB6989A<S HGA>J<= CD< EFD9@?9A<< (EBBFABL9A<S Q>6<64?9AFABEF9=). 
#9D6O= < 6FBDB= ;4@9K4F9?PAO9 CD989?O. 
�?S 6OK<E?9A<S CD989?B6 K4EFB <ECB?P;GRF F4> A4;O649@O9 ;4@9K4F9?PAO9 

CD989?O: 

 

 

&45?<J4 Q>6<64?9AFAOI 59E>BA9KAB @4?OI, 99 <ECB?P;B64A<9 CD< 6OK<E?9A<< 
CD989?B6. 

(GA>J<S Q>6<64?9AFA4 HGA>J<< CD< , 

9E?< EGM9EF6G9F F4>4S HGA>J<S , KFB  

, 789 CD<  . 

�EAB6AO9 Q>6<64?9AFABEF< CD<  

 

 

 

 

 

 



 

 

 

 
 

!9CD9DO6ABEFP HGA>J<< 6 FBK>9 < A4 CDB@9:GF>9. 
(GA>J<S y = f(x) A4;O649FES A9CD9DO6AB= 6 FBK>9x0, 9E?< CD989? HGA>J<< CD< 

0
xx  D469A ;A4K9A<R HGA>J<< 6 QFB= FBK>9. 

(GA>J<S y = f(x) A4;O649FES A9CD9DO6AB= A4 A9>BFBDB@ CDB@9:GF>9, 9E?< BA4 
A9CD9DO6A4 6 >4:8B= FBK>9 84AAB7B CDB@9:GF>4. 
#D<D4M9A<9 4D7G@9AF4 < CD<D4M9A<9 HGA>J<<. 

$4EE@BFD<@ HGA>J<R , BCD989?9AAGR A4 A9>BFBDB@ <AF9D64?9 . 

�CD989?9A<9. $4;ABEFP A4;O64RF CD<D4щ9A<9@ 4D7G@9AF4I 6 
FBK>9 I0. 

�CD989?9A<9. $4;ABEFP A4;O64RF CD<D4щ9A<9@ 
HGA>J<<f(x) 6 FBK>9 I0. 

#BASF<9 CDB<;6B8AB= HGA>J<<. 
�CD989?9A<9. �E?< EGM9EF6G9F CD989? BFABL9A<S CD<D4M9A<S HGA>J<< > CD<D4M9A<R 

4D7G@9AF4, CD< GE?B6<<, KFB CD<D4M9A<9 4D7G@9AF4 EFD9@<FES > 0, FB 97B A4;O64RF CDB<;6B8AB= 

HGA>J<< 6 FBK>9 < B5B;A4K4RF  

. 

!4IB:89A<9 CDB<;6B8AB= A4;O649FES 8<HH9D9AJ<DB64A<9@ HGA>J<<. 
�9B@9FD<K9E><=, @9I4A<K9E><=, 5<B?B7<K9E><= E@OE?O CDB<;6B8AB=. 
�9B@9FD<K9E><= E@OE? CDB<;6B8AB= EBEFB<F 6 FB@, KFB CDB<;6B8A4S 9EFP G7?B6B= 

>BQHH<J<9AF >4E4F9?PAB= > 7D4H<>G HGA>J<< 6 84AAB= FBK>9 ; H<;<K9E><= E@OE? 3 
6 FB@, KFB CDB<;6B8A4S BF CGF< CB 6D9@9A< 9EFP @7AB69AA4S E>BDBEFP 86<:GM9=ES FBK>< CD< 

CDS@B?<A9=AB@ 86<:9A<< s = s(t) 6 @B@9AF 6D9@9A< ; 5<B?B7<K9E><= E@OE?: 9E?< ;46<E<@BEFP 
@9:8G K<E?B@ BEB59= CBCG?SJ<< @<>DBBD74A<;@B6 y < 6D9@9A9@ t 99 D4;@AB:9A<S ;484A4 

GD46A9A<9@ y = p(t), FB 3  CDB<;6B8<F9?PABEFP :<;A989SF9?PABEF< CBCG?SJ<< 
@<>DBBD74A<;@B6 6 @B@9AF 6D9@9A< t. 

#D46<?4 8<HH9D9AJ<DB64A<S. 
1. ; 

2. ; 

3. ; 

4. ; 

5. . 
#DB<;6B8AO9 BEAB6AOI Q?9@9AF4DAOI HGA>J<=. 

; 

; 

K4EFAO9 E?GK4<: ; 



; 

; 

K4EFAO= E?GK4=: ; 

; 

K4EFAO= E?GK4=: ; 

; 

; 

; 

; 

; 

; 

; 

. 
 

�9>J<S № 6 (2 K4E4) 
&9@4: «#D<?B:9A<9 CDB<;6B8AB=» 

1 �BCDBEO ?9>J<<: 
1.1 �EE?98B64A<9 HGA>J<< E CB@BMPR CDB<;6B8AOI. "5M<= C?4A <EE?98B64A<S. 
1.2 #D<;A4>< 6B;D4EF4A<S < G5O64A<S HGA>J<<. !9B5IB8<@B9 < 8BEF4FBKAB9 
GE?B6<9 EGM9EF6B64A<S Q>EFD9@G@4. 
1.3 #D<;A4>< 6OCG>?BEF< < 6B7AGFBEF< HGA>J<<. !4IB:89A<9 FBK9> C9D97<54. 

 
2. �D4F>B9 EB89D:4A<9 6BCDBEB6 
�EE?98B64A<9 HGA>J<< E CB@BMPR CDB<;6B8AOI. "5M<= C?4A <EE?98B64A<S. 

1. !4=F< B5?4EFP BCD989?9A<S HGA>J<<. 
2. "CD989?<FP CB6989A<9 HGA>J<< A4 7D4A<J4I B5?4EF< BCD989?9A<S. 
3. !4=F< FBK>< C9D9E9K9A<S 7D4H<>4 HGA>J<< E BES@< >BBD8<A4F. 
4. !4=F< CDB@9:GF>< ;A4>BCBEFBSAEF64. 
5. �EE?98B64FP HGA>J<R A4 K9FABEFP < C9D<B8<KABEFP. 
6. !4=F< CDB@9:GF>< @BABFBAABEF< HGA>J<<. 
7. !4=F< Q>EFD9@G@O HGA>J<<. 
8. !4=F< CDB@9:GF>< 6OCG>?BEF< < FBK>< C9D97<54 7D4H<>4 HGA>J<<. 
9. �EE?98B64FP HGA>J<R A4 EGM9EF6B64A<9 69DF<>4?PAOI, 7BD<;BAF4?PAOI < 
A4>?BAAOI 4E<@CFBF. 
10.  #BEFDB<FP 7D4H<> HGA>J<<. 
#D<;A4>< 6B;D4EF4A<S < G5O64A<S HGA>J<<. !9B5IB8<@B9 < 8BEF4FBKAB9 
GE?B6<9 EGM9EF6B64A<S Q>EFD9@G@4. 
"9BD9@4.  �?S FB7B KFB5O 8<HH9D9AJ<DG9@4S A4 CDB@9:GF>9 Х HGA>J<S  y = f(x) 5O?4 

6B;D4EF4RM9= (G5O64RM9=) A4 QFB@ CDB@9:GF>9, A9B5IB8<@B < 8BEF4FBKAB,   KFB5O    8?S    

?R5B7B      6OCB?AS?BEP    GE?B6<9    . 

�CD989?9A<9. &BK>G A4;O64RF FBK>B= @4>E<@G@4 (@<A<@G@4) HGA>J<< y = f(x) 

E B5?4EFPR BCD989?9A<S D(f), 9E?< EGM9EF6G9F <AF9D64?  , 789 , 



EB89D:4M<=ES 6 D(f), F4>B=, KFB 8?S >4:8B7B    <;  QFB7B  <AF9D64?4   6OCB?AS9FES   
A9D469AEF6B      . 

�DG7<@< E?B64@<, FBK>4 FBK>4 @4>E<@G@4 (@<A<@G@4), 9E?< ;A4K9A<9 HGA>J<< 6 QFB= 
FBK>9 5B?PL9 (@9APL9), K9@ ;A4K9A<9 HGA>J<< 6B 6E9I 8DG7<I FBK>4I <AF9D64?4 

E J9AFDB@ 6 FBK>9 , CD<A48?9:4M97B B5?4EF< BCD989?9A<S. 
�CD989?9A<9. &BK>< @4>E<@G@4 < @<A<@G@4 A4;O64RF FBK>4@< Q>EFD9@G@4 HGA>J<<, 4 

;A4K9A<S HGA>J<< 6 QF<I FBK>4I A4;O64RF Q>EFD9@G@4@< HGA>J<<. 
�D<;A4> Q>EFD9@G@4: �E?< HGA>J<S y = f(x) 6B;D4EF49F (G5O649F) A4 A9>BFBDB@ <AF9D64?9 

, EB89D:4M9@ES 6 D(f) < G5O649F (6B;D4EF49F) A4 <AF9D64?9 , 

EB89D:4M9@ES 6 D(f), FB FBK>4 FBK>4 ?B>4?PAB7B @4>E<@G@4 (@<A<@G@4) HGA>J<<   y 

= f(x). 
 
#D<;A4>< 6OCG>?BEF< < 6B7AGFBEF< HGA>J<<. !4IB:89A<9 FBK9> C9D97<54. 

�CD989?9A<9. (GA>J<S 6OCG>?4 669DI (6OCG>?4 6A<;) 6 FBK>9 , 9E?< 

EGM9EF6G9F <AF9D64? F4>B=, KFB 8?S 6E9I 97B FBK9> I >4E4F9?PA4S > 

7D4H<>G HGA>J<< 6 FBK>9 ?9:<F 6OL9 (A<:9) 7D4H<>4. 
"9BD9@4: �?S FB7B KFB5O 7D4H<> 864:8O 8<HH9D9AJ<DG9@B= A4 <AF9D64?9  (a; b) HGA>J<< 

y = f(x) 5O? 6OCG>?O@ 669DI (6OCG>?O@ 6A<;) A4 QFB@ <AF9D64?9, A9B5IB8<@B < 8BEF4FBKAB, KFB5O 

8?S ?R5B7B 6OCB?AS?BEP A9D469AEF6B 

f (x)    (f (x) ). 

&BK><, 6 >BFBDOI f (x) <?< A9 EGM9EF6G9F, A4;O64RF FBK>4@< C9D97<54 7D4H<>4 
HGA>J<<  y = f(x). 

 
�9>J<S № 7 (2 K4E4) 
&9@4: «!9BCD989?9AAO= < BCD989?9AAO= <AF97D4?» 

1 �BCDBEO ?9>J<<: 
1.1 #9D6BB5D4;A4S < 99 E6B=EF64. 
1.2 !9BCD989?9AAO= <AF97D4?, 97B E6B=EF64. 
1.3 &45?<J4 A9BCD989?9AAOI <AF97D4?B6. 
1.4 #DBEF9=L<9 CD<9@O <AF97D<DB64A<S: A9CBED98EF69AAB9 <AF97D<DB64A<9, 
@9FB8 CB8EF4AB6><.  9FB8 <AF97D<DB64A<S CB K4EFS@. �AF97D<DB64A<9 
D4J<BA4?PAOI 8DB59=. $9>GDD9AFA4S HBD@G?4. 
1.5 �484K4 B A4IB:89A<< C?BM48< >D<6B?<A9=AB= FD4C9J<<.  #BASF<9 <AF97D4?PAB= 
EG@@O. "CD989?9AAO= <AF97D4?. 
1.6 (BD@G?4 !PRFBA4-�9=5A<J4. "EAB6AO9 E6B=EF64 BCD989?9AAB7B <AF97D4?4. 
1.7 #DBEF9=L<9 CD<?B:9A<S BCD989?9AAB7B <AF97D4?4. 

 
2. �D4F>B9 EB89D:4A<9 6BCDBEB6 
#9D6BB5D4;A4S < 99 E6B=EF64. 

 

• º º 

6B;D. G5O6. 

F. max 
I 

• º º 

G5O6. 6B;D. 

F. min 
I 



�CD989?9A<9.(GA>J<S F(x) A4;O649FES C9D6BB5D4;AB= 8?S HGA>J<< f(x) A4 
<AF9D64?9 X=(a,b) (>BA9KAB@ <?< 59E>BA9KAB@), 9E?< 6 >4:8B= FBK>9 QFB7B <AF9D64?4 f(x) 

S6?S9FES CDB<;6B8AB= 8?S F(x), F.9. . 
�; QFB7B BCD989?9A<S E?98G9F, KFB ;484K4 A4IB:89A<S C9D6BB5D4;AB= B5D4FA4 ;484K9 

8<HH9D9AJ<DB64A<S: CB ;484AAB= HGA>J<< f(x ) FD95G9FES A4=F< HGA>J<R F(x), 
CDB<;6B8A4S >BFBDB= D46A4 f(x). #9D6BB5D4;A4S BCD989?9A4 A9B8AB;A4KAB: 8?S HGA>J<< 

C9D6BB5D4;AO@< 5G8GF < HGA>J<S arctgx, < HGA>J<S arctgx-10: 

. �?S FB7B, KFB5O BC<E4FP 6E9 @AB:9EF6B C9D6BB5D4;AOI 
HGA>J<< f(x), D4EE@BFD<@ 

%6B=EF64 C9D6BB5D4;AB=. 
1. �E?< HGA>J<S F(x) - C9D6BB5D4;A4S 8?S HGA>J<< f(x) A4 <AF9D64?9 X, FB 

HGA>J<S f(x) + C, 789 C - CDB<;6B?PA4S CBEFBSAA4S, FB:9 5G89F C9D6BB5D4;AB= 8?S f(x) A4 

QFB@ <AF9D64?9. (�B>-6B: ). 
2. �E?< HGA>J<S F(x) - A9>BFBD4S C9D6BB5D4;A4S 8?S HGA>J<< f(x) A4 <AF9D64?9 

X=(a,b), FB ?R54S 8DG74S C9D6BB5D4;A4S F1(x) @B:9F 5OFP CD98EF46?9A4 6 6<89 F1(x) = F(x) 
+ C, 789 C - CBEFBSAA4S A4 X HGA>J<S. 

3.  �?S ?R5B= C9D6BB5D4;AB= F(x) 6OCB?AS9FES D469AEF6B dF(x) = f(x) dx. 
�; QF<I E6B=EF6 E?98G9F, KFB 9E?< F(x) - A9>BFBD4S C9D6BB5D4;A4S HGA>J<< 

f(x) A4 <AF9D64?9 X, FB 6Eё @AB:9EF6B C9D6BB5D4;AOI HGA>J<< f(x) (F.9. HGA>J<=, 
<@9RM<I CDB<;6B8AGR f(x) < 8<HH9D9AJ<4? f(x) dx) A4 QFB@ <AF9D64?9 BC<EO649FES 
6OD4:9A<9@ F(x) + C, 789 C - CDB<;6B?PA4S CBEFBSAA4S. 

!9BCD989?9AAO= <AF97D4?, 97B E6B=EF64. 

�CD989?9A<9.  AB:9EF6B 6E9I C9D6BB5D4;AOI 8?S HGA>J<< 

A4;O64RF A9BCD989?9AAO@ <AF97D4?B@ < B5B;A4K4RF . A4;O649FES 

CB8<AF97D4?PAB= HGA>J<9=, 3 CB8<AF97D4?PAO@ 6OD4:9A<9@, 3  C9D9@9AAB= 
<AF97D<DB64A<S. 

!6B=EF64 A9BCD989?9AAB7B <AF97D4?4 

1. ; 

2. ; 

3. ; 

4. ; 

5. ; 

&45?<J4 A9BCD989?9AAOI <AF97D4?B6. 

1) ; 

2) ; 

3) ; 

4) ; 

5) ; 



6) ; 

7) ; 

8) ; 

9) ; 

10) ; 

11) ; 

12) ; 

13) ; 

14) . 
#DBEF9=L<9 CD<9@O <AF97D<DB64A<S: A9CBED98EF69AAB9 <AF97D<DB64A<9, @9FB8 
CB8EF4AB6><.  9FB8 <AF97D<DB64A<S CB K4EFS@. �AF97D<DB64A<9 D4J<BA4?PAOI 
8DB59=. $9>GDD9AFA4S HBD@G?4. 
1. М9FB8 A9CBED98EF69AAB7B <AF97D<DB64A<S. 
�AF97D4? 6OK<E?S9FES E CB@BMPR F45?<JO BEAB6AOI A9BCD989?9AAOI <AF97D4?B6 < CD46<? 

<AF97D<DB64A<S. 
2. М9FB8 ;4@9AO C9D9@9AAB=. 

#GEFP FD95G9FES A4=F< A9BCD989?9AAO= <AF97D4? , >BFBDO= A9?P;S 6OK<E?<FP E 
CB@BMPR F45?<JO <AF97D4?B6 < CD46<? <AF97D<DB64A<S. "5B;A4K<@ CB8<AF97D4?PAGR HGA>J<R 

<?< 99 K4EFP ;4 AB6GR C9D9@9AAGR . �OD4;<@ C9D9@9AAGR K9D9; : < 

A4=89@  

. 

&4><@ B5D4;B@, . 
3. М9FB8 <AF97D<DB64A<S CB K4EFS@. 

#GEFP HGA>J<< <@9RF A9CD9DO6AO9 CDB<;6B8AO9 A4 A9>BFBDB@ CDB@9:GF>9 

. &B784 A4 QFB@ CDB@9:GF>9 ECD4698?<64 HBD@G?4 <AF97D<DB64A<S CB K4EFS@: 

. 
�4> CD46<?B, 84AAO@ @9FB8B@ CB?P;GRFES, >B784 CB8<AF97D4?PA4S HGA>J<S CD98EF46?9A4 

CDB<;6989A<9@ HGA>J<=. &B784 B8AG HGA>J<R B5B;A4K4RF ;4 , 4 BEF46L99ES 6OD4:9A<9 ;4 , 
F4> KFB5O 6AB6P CB?GK9AAO= <AF97D4? EF4? ?97K9. 

4. �?S <AF97D<DB64A<S D4J<BA4?PAB= HGA>J<< )(

)(

xQ

xP

, 789 P(x) < Q(x) - CB?<AB@O, 
<ECB?P;G9FES E?98GRM4S CBE?98B64F9?PABEFP L47B6: 

1. �E?< 8DB5P A9CD46<?PA4S (F.9. EF9C9AP P(x) 5B?PL9 EF9C9A< Q(x)), CD9B5D4;B64FP 99 6 
CD46<?PAGR, 6O89?<6 J9?B9 6OD4:9A<9; 

2. $4;?B:<FP ;A4@9A4F9?P Q(x) A4 CDB<;6989A<9 B8ABK?9AB6 </<?< A9EB>D4F<@OI 
>648D4F<KAOI 6OD4:9A<=; 

3. $4;?B:<FP D4J<BA4?PAGR 8DB5P A4 CDBEF9=L<9 8DB5<, <ECB?P;GS @9FB8 A9BCD989?9AAOI 
>BQHH<J<9AFB6; 

4. �OK<E?<FP <AF97D4?O BF CDBEF9=L<I 8DB59=. 



$4EE@BFD<@ G>4;4AAO9 L47< 5B?99 CB8DB5AB. 
(47 1. �D9B5D4;B64A<9 A9CD46<?PAB= D4J<BA4?PAB= 8DB5< 
�E?< 8DB5P A9CD46<?PA4S (F.9. EF9C9AP K<E?<F9?S P(x) 5B?PL9 EF9C9A< ;A4@9A4F9?S Q(x)), 

D4;89?<@ @AB7BK?9A P(x) A4 Q(x). #B?GK<@ E?98GRM99 6OD4:9A<9: 

789 - CD46<?PA4S D4J<BA4?PA4S 8DB5P. 
(47 2.  4;?B:9A<9 ;A4@9A4F9?S A4 CDBEF9=L<9 8DB5< 
�4C<L9@ @AB7BK?9A ;A4@9A4F9?S Q(x) 6 6<89 

 
789 >648D4F<KAO9 HGA>J<< S6?SRFES A9EB>D4F<@O@<, FB 9EFP A9 <@9RM<@< 89=EF6<F9?PAOI 

>BDA9=. 
(47 3.  4;?B:9A<9 D4J<BA4?PAB= 8DB5< A4 EG@@G CDBEF9=L<I 8DB59=. 
�4C<L9@ D4J<BA4?PAGR HGA>J<R 6 E?98GRM9@ 6<89: 

 
"5M99 K<E?B A9BCD989?9AAOI >BQHH<J<9AFB6 Ai , Bi , Ki , Li , Mi , Ni , ... 8B?:AB 5OFP D46AB 

EF9C9A< ;A4@9A4F9?S Q(x). 
�4F9@ G@AB:<@ B59 K4EF< CB?GK9AAB7B GD46A9A<S A4 ;A4@9A4F9?P Q(x) < CD<D46AS9@ 

>BQHH<J<9AFO CD< E?4749@OI E B8<A4>B6O@< EF9C9AS@< x. � D9;G?PF4F9 @O CB?GK<@ E<EF9@G 
?<A9=AOI GD46A9A<= BFABE<F9?PAB A9<;69EFAOI >BQHH<J<9AFB6 Ai , Bi , Ki , Li , Mi , Ni , .... �4AA4S 
E<EF9@4 6E9784 <@99F 98<AEF69AAB9 D9L9A<9. "C<E4AAO= 4?7BD<F@ CD98EF46?S9F EB5B= @9FB8 
A9BCD989?9AAOI >BQHH<J<9AFB6. 

(47 4. ИAF97D<DB64A<9 CDBEF9=L<I D4J<BA4?PAOI 8DB59=. 
#DBEF9=L<9 8DB5<, CB?GK9AAO9 CD< D4;?B:9A<< CDB<;6B?PAB= CD46<?PAB= D4J<BA4?PAB= 

8DB5<, <AF97D<DGRFES E CB@BMPR E?98GRM<I L9EF< HBD@G?: 

1.  
 

2.  
' 8DB59= E >648D4F<KAO@ ;A4@9A4F9?9@ EA4K4?4 A9B5IB8<@B 6O89?<FP CB?AO= >648D4F: 

 

789 �4F9@ CD<@9ASRFES E?98GRM<9 HBD@G?O: 

3.  
 

4.  
 

5.  

�AF97D4? @B:9F 5OFP 6OK<E?9A ;4 k L47B6 E CB@BMPR HBD@G?O D98G>J<< 

6.  



1. (BD@G?O CD<6989A<S CB;6B?SRF CBA<;<FP <?< CB6OE<FP EF9C9AP CB8OAF97D4?PAB= 
HGA>J<< < CBE?98B64F9?PAB E69EF< <AF97D4? > <;69EFAB@G. ЭFBF CDBJ9EE @B:AB D4EE@4FD<64FP >4> 
;484A<9 D9>GDD9AFAB= HGA>J<<, FB 9EFP F4>B= HGA>J<<, 6<8 >BFBDB= BCD989?S9FES K9D9; 9ё 
;A4K9A<S CD< @9APL9@ ;A4K9A<< A9>BFBDB7B C4D4@9FD4. � A4L9@ E?GK49 QF<@ C4D4@9FDB@ 5G89F 
CB>4;4F9?P EF9C9A<. 

$4EE@BFD<@ <AF97D4? 6<84: 

      789 . 

#D<@9A<@ > A9@G <AF97D<DB64A<9 CB K4EFS@, CB?474S , FB784: 

 
�E?< G84EFES >4><@-?<5B ECBEB5B@ CD98EF46<FP <AF97D4? 

, 789 4 A9>BFBD4S HGA>J<S 

(6B;@B:AB EB89D:4M4S >4>B=-FB <AF97D4? HGA>J<< BF < , AB A9 EB89D:4M4S 6 S6AB= HBD@9 

<AF97D4? BF ), , FB @O @B:9@ 6OD4;<FP <AF97D4? K9D9; <AF97D4? E 
@9APL9= EF9C9APR: 

 
<?<, 9E?< D4EE@4FD<64FP <AF97D4? >4> HGA>J<R C4D4@9FD4 : 

 
�4@9ASS A4 , 5G89@ <@9FP 6OD4:9A<9, E6S;O64RM99 CBE?98GRM99 ;A4K9A<9 E 

CD98O8GM<@: 

 
� B5M9@ E?GK49: 

 
�484K4 B A4IB:89A<< C?BM48< >D<6B?<A9=AB= FD4C9J<<.  #BASF<9 <AF97D4?PAB= 
EG@@O. "CD989?9AAO= <AF97D4?. 

�OK<E?9A<9 C?BM48< >D<6B?<A9=AB= FD4C9J<<. 
#GEFP A4 BFD9;>9 [a,b] (b>a) ;484A4 A9CD9DO6A4S HGA>J<S y = f(x) , CD<A<@4RM4S A4 

QFB@ BFD9;>9 A9BFD<J4F9?PAO9 ;A4K9A<S : CD< . &D95G9FES BCD989?<FP 
C?BM48P S >D<6B?<A9=AB= FD4C9J<< ABCD, B7D4A<K9AAB= EA<;G BFD9;>B@ [a,b], E?964 < 
ECD464 - CDS@O@< x = a < x = b, E69DIG 3 HGA>J<9= y = f(x). 

 
�?S D9L9A<S QFB= ;484K< D4;89?<@ CDB<;6B?PAO@ B5D4;B@ BEAB64A<9 AD H<7GDO 

FBK>4@< x0 = a, x1 ,x2 , &, xn-1 = a, xn = b A4 n K4EF9= [x0 ,x1], [x1 ,x2], &, [xi-1 ,xi], &, [xn-1 

,xn]; E<@6B?B@ 5G89@ B5B;A4K4FP 8?<AG i-7B BFD9;>4: . !4 

>4:8B@ <; BFD9;>B6 [xi-1 ,xi] 6O59D9@ CDB<;6B?PAGR FBK>G , A4=8ё@ , 6OK<E?<@ 



CDB<;6989A<9 (QFB CDB<;6989A<9 D46AB C?BM48< 

CDS@BG7B?PA<>4 Pi E BEAB64A<9@ [xi-1 ,xi] < 6OEBFB= ) < CDBEG@@<DG9@ QF< CDB<;6989A<S 
CB 6E9@ CDS@BG7B?PA<>4@. #B?GK9AAGR EG@@G B5B;A4K<@ S EFGC: 

. 
SEFGC D46AB C?BM48< EFGC9AK4FB= H<7GDO, B5D4;B64AAB= CDS@BG7B?PA<>4@< Pi,                    i 
= 1,2,&,n; A4 ?96B@ D<EGA>9 QF4 C?BM48P ;4LFD<IB64A4. SEFGC A9 D46A4 <E>B@B= C?BM48< S, 
BA4 FB?P>B 84ёF A9>BFBDB9 CD<5?<:9A<9 > S. �?S FB7B, KFB5O G?GKL<FP QFB CD<5?<:9A<9, 
5G89@ G69?<K<64FP >B?<K9EF6B n BFD9;>B6 F4><@ B5D4;B@, KFB5O @4>E<@4?PA4S 8?<A4 QF<I 

BFD9;>B6 EFD9@<?4EP > AG?R (A4 D<EGA>9 EFGC9AK4FO9 H<7GDO <;B5D4:9AO 

CD< n = 7 (E?964) < CD< n = 14 (ECD464)). #D< D4;A<J4 @9:8G SEFGC 
< S 5G89F FB:9 EFD9@<FPES > AG?R, F.9.  

 

. 
"CD989?9A<9 BCD989?ёAAB7B <AF97D4?4. 

#GEFP A4 BFD9;>9 [a,b] ;484A4 HGA>J<S y = f(x). $4;B5Pё@ BFD9;B> [a,b] CDB<;6B?PAO@ 
B5D4;B@ A4 n K4EF9= FBK>4@< [x0 ,x1], [x1 ,x2], &, [xi-1 ,xi], &, [xn-1 ,xn]; 8?<AG i-7B BFD9;>4 

B5B;A4K<@ : ; @4>E<@4?PAGR <; 8?<A BFD9;>B6 B5B;A4K<@ 

. !4 >4:8B@ <; BFD9;>B6 [xi-1 ,xi] 6O59D9@ CDB<;6B?PAGR FBK>G < 
EBEF46<@ EG@@G 

. 
%G@@4 A4;O649FES <AF97D4?PAB= EG@@B=. �E?< EGM9EF6G9F (>BA9KAO=) CD989? 
CBE?98B64F9?PABEF< <AF97D4?PAOI EG@@ CD< , A9 ;46<ESM<= A< BF ECBEB54 

D4;5<9A<S BFD9;>4 [a,b] A4 K4EF< [xi-1 ,xi], A< BF 6O5BD4 FBK9> , FB HGA>J<S f(x) 
A4;O649FES <AF97D<DG9@B= CB BFD9;>G [a,b], 4 QFBF CD989? A4;O649FES BCD989?ёAAO@ 
<AF97D4?B@ BF HGA>J<< f(x) CB BFD9;>G [a,b] < B5B;A4K49FES 

. 
(GA>J<S f(x), >4> < 6 E?GK49 A9BCD989?ёAAB7B <AF97D4?4, A4;O649FES CB8OAF97D4?PAB=, 
K<E?4 a < b - EBBF69FEF69AAB, A<:A<@ < 69DIA<@ CD989?4@< <AF97D<DB64A<S. 

�D4F>B BCD989?9A<9 <AB784 ;4C<EO64RF F4>: 

.  
� QFB@ BCD989?9A<< CD98CB?4749FES, KFB b>a. �?S 8DG7<I E?GK496 CD<@9@, FB:9 CB 



BCD989?9A<R:  

�E?< b=a, FB ; 9E?< b<a, FB . 
&9BD9@4 EGM9EF6B64A<S BCD989?ёAAB7B <AF97D4?4. 

�E?< HGA>J<S f(x) A9CD9DO6A4 A4 BFD9;>9 [a,b], FB BA4 <AF97D<DG9@4 CB QFB@G BFD9;>G. 
�9B@9FD<K9E><= E@OE? BCD989?ёAAB7B <AF97D4?4. 

�E?< f(x) >0 A4 BFD9;>9 [a,b], FB D469A C?BM48< >D<6B?<A9=AB= FD4C9J<< ABCD, 
B7D4A<K9AAB= EA<;G BFD9;>B@ [a,b], E?964 < ECD464 - CDS@O@< x = a < x = b, E69DIG 3 
HGA>J<9= y = f(x). 

(BD@G?4 !PRFBA4-�9=5A<J4. "EAB6AO9 E6B=EF64 BCD989?9AAB7B <AF97D4?4. 
�OK<E?9A<9 BCD989?ёAAB7B <AF97D4?4. (BD@G?4 !PRFBA4-�9=5A<J4. 

�E?< f(x) A9CD9DO6A4 A4 BFD9;>9 [a, b], < F(x) - A9>BFBD4S C9D6BB5D4;A4S HGA>J<< 
, FB 

. 
(BD@G?4 <AF97D<DB64A<S CB K4EFS@ 8?S BCD989?ёAAB7B <AF97D4?4. �E?< u(x), 

v(x) - A9CD9DO6AB 8<HH9D9AJ<DG9@O9 HGA>J<<, FB 

. 
�4@9A4 C9D9@9AAB= 6 BCD989?ёAAB@ <AF97D4?9. &9BD9@4. #GEFP HGA>J<S 

 

1. BCD989?9A4, A9CD9DO6AB 8<HH9D9AJ<DG9@4 < @BABFBAA4 A4 BFD9;>9 , 

2. , 

3. HGA>J<S A9CD9DO6A4 A4 BFD9;>9 [a, b]. 
&B784 

. 
 

%6B=EF64 BCD989?ёAAB7B <AF97D4?4. 
1. �<A9=ABEFP. �E?< HGA>J<< y = f(x), y = g(x) <AF97D<DG9@O CB BFD9;>G [a,b] , FB 

CB QFB@G BFD9;>G <AF97D<DG9@4 <I ?<A9=A4S >B@5<A4J<S Af(x) + Bg(x) (A, B = const), 

. 
2. �88<F<6ABEFP. �E?< y = f(x) <AF97D<DG9@4 CB BFD9;>G [a,b] < FBK>4 c 

CD<A48?9:<F QFB@G BFD9;>G, FB 

. 
3. �AF97D4? BF 98<A<KAB= HGA>J<<(f(x) = 1). �E?< f(x) = 1, FB 



. 

4. &9BD9@4 B5 <AF97D<DB64A<< A9D469AEF6. �E?< 6 ?R5B= FBK>9 
6OCB?AS9FES A9D469AEF6B , < HGA>J<< f(x), g(x) <AF97D<DG9@O CB BFD9;>G 
[a,b], FB 

. 
5. &9BD9@O B5 BJ9A>9 <AF97D4?4. 

5.1. �E?< A4 BFD9;>9 [a,b] HGA>J<S G8B6?9F6BDS9F A9D469AEF6G , FB 

. 
5.2. �E?< HGA>J<S f(x) <AF97D<DG9@4 CB BFD9;>G [a,b], FB 

. 
6. &9BD9@4 B ED98A9@. �E?< f(x) A9CD9DO6A4 A4 BFD9;>9 [a,b], FB EGM9EF6G9F FBK>4
, F4>4S KFB 

. 
 

#DBEF9=L<9 CD<?B:9A<S BCD989?9AAB7B <AF97D4?4. 
�OL9 5O? BC<E4A 79B@9FD<K9E><= E@OE? BCD989?9AAB7B <AF97D4?4 3 C?BM48P 

>D<6B?<A9=AB= FD4C9J<<. 
�E?< :9 f (I) f 0 A4 [a ;b], FB −f (I) g 0 A4 [a ; b]. #BQFB@G C?BM48P S EBBF69FEF6GRM9= 

 >D<6B?<A9=AB= FD4C9J<< A4IB8<FES CB HBD@G?9 

<?<   (2) 
!4>BA9J, 9E?< ?<A<S G = f (I) C9D9E9>49F BEP �I, FB BFD9;B> [a ;b] A48B D4;5<FP A4 K4EF<, 6 

 CD989?4I >BFBDOI f (I) A9 @9AS9F ;A4>4, < > >4:8B= K4EF< CD<@9A<FP FG <; HBD@G? (1) <?< (2), 
 >BFBD4S 9= EBBF69FEF6G9F.   

�OK<E?9A<9 8?<AO 8G7< < C?BM48< CB69DIABEF<. 
�?<AB= 8G7<  A4;O649FES CD989?, > >BFBDB@G EFD9@<FES 8?<A4  ?B@4AB= ?<A<<, 6C<E4AAB= 6 

QFG 8G7G, >B784 8?<A4 A4<5B?PL97B ;69A4 ?B@4AB= EFD9@<FES > AG?R.   
�?<A4l 8G7< АВ, ;484AAB= GD46A9A<9@ (f (I) 4 HGA>J<S, <@9RM4S A4 [a ; b] 

A9CD9DO6AGR CDB<;6B8AGR),  6OD4:49FES HBD@G?B=    (4)  
4 C?BM48P S CB69DIABEF< 6D4M9A<S QFB= 8G7<  6B>DG7 BE<�I 4 HBD@G?B=  
 

"5N9@ V F9?4B,  ;4>?RK9AAB7B @9:8G C?BE>BEFS@< I = 4 < I = b,  
G >BFBDB7B C?BM48P  C9DC9A8<>G?SDAB7B BE< �I E9K9A<S 8?S >4:8B7B I <; BFD9;>4 [a ;b] 9EFP 

HGA>J<S Q (I) (Q (I) A9CD9DO6A4 A4[a ; b]), A4IB8<FES CB HBD@G?9 

     (6) 
� K4EFABEF<, 9E?< F9?B B5D4;B64AB 6D4M9A<9@ 6B>DG7 BE<�I 

>D<6B?<A9=AB= FD4C9J<<,  B7D4A<K9AAB= A9CD9DO6AB= >D<6B= G = 



f (I) (f (I) g 0), BEPR �I < CDS@O@< , FB , 4 ;A4K<F,   <?< 

    (7)   
 

�9>J<S № 8 (2 K4E4) 
&9@4: «&9BD<S 69DBSFABEF< < @4F9@4F<K9E>4S EF4F<EF<>4» 
 

1 �BCDBEO ?9>J<<: 
1.1 &9BD<S 69DBSFABEF9=. 
1.2 1?9@9AFO >B@5<A4FBD<><: D4;@9M9A<S, C9D9EF4AB6><, EBK9F4A<S. 
1.3 %B5OF<S, 6<8O EB5OF<=: 8BEFB69DAB9, A96B;@B:AB9, E?GK4=AB9. %?GK4=AO9 CDBJ9EEO. 
1.4 "FABE<F9?PA4S K4EFBF4 EB5OF<= < 99 E6B=EF64. �?4EE<K9E>B9 BCD989?9A<9 
69DBSFABEF< < 99 E6B=EF64. 
1.5 %?B:9A<9 < G@AB:9A<9 EB5OF<=. 
1.6 %B6@9EFAO9, A9EB6@9EFAO9, ;46<E<@O9 < A9;46<E<@O9 EB5OF<S. 
1.7 &9BD9@O E?B:9A<S < G@AB:9A<S 69DBSFABEF9=. 'E?B6A4S 69DBSFABEFP. 
1.8 &9BD9@4 CB?AB= 69DBSFABEF<. (BD@G?O �4=9E4. 
1.9 #BASF<9 E?GK4=AB= 69?<K<AO. #D<@9DO E?GK4=AOI 69?<K<A. �<8O E?GK4=AOI 
69?<K<A. 
1.10 �<E>D9FA4S E?GK4=A4S 69?<K<A4, 99 ;4>BA D4ECD989?9A<S. 
1.11 '<E?B6O9 I4D4>F9D<EF<>< 8<E>D9FAB= E?GK4=AB= 69?<K<AO: @4F9@4F<K9E>B9 
B:<84A<9, 8<EC9DE<S, ED98A99 >648D4F<K9E>B9 BF>?BA9A<9. %6B=EF64 @4F9@4F<K9E>B7B 
B:<84A<S < 8<EC9DE<< �%�. 
1.12 !9CD9DO6A4S E?GK4=A4S 69?<K<A4. �AF97D4?PA4S HGA>J<S D4ECD989?9A<S < 99 
E6B=EF64. 
 

2. �D4F>B9 EB89D:4A<9 6BCDBEB6 
&9BD<S 69DBSFABEF9=. 
&9BD<S 69DBSFABEF9= 3 QFB @4F9@4F<K9E>4S A4G>4 B >B?<K9EF69AAOI ;4>BAB@9DABEFSI 

@B89?9= E?GK4=AOI S6?9A<= A9;46<E<@B BF <I >BA>D9FAB= CD<DB8O. 
 

1?9@9AFO >B@5<A4FBD<><: D4;@9M9A<S, C9D9EF4AB6><, EBK9F4A<S. 
КB@5<A4FBD<>B= A4;O649FES D4;89?  @4F9@4F<><, <;GK4RM<= 6BCDBE B FB@, E>B?P>B 

>B@5<A4J<= BCD989?9AAB7B F<C4 @B:AB EBEF46<FP <; 84AAOI CD98@9FB6 (Q?9@9AFB6).   
 
 4;@9M9A<S@< <; n D4;?<KAOI Q?9@9AFB6 CB m Q?9@9AFB6 (m ≤ n) A4;O64RFES >B@5<A4J<<, 

EBEF46?9AAO9 <; 84AAOI n Q?9@9AFB6 CB m  Q?9@9AFB6 < BF?<K4RM<9ES ?<5B E4@<@<  Q?9@9AF4@<, 
?<5B CBDS8>B@ Q?9@9AFB6.   

'<E?B D4;?<KAOI D4;@9M9A<= <; n Q?9@9AFB6 CB m Q?9@9AFB6 (B5B;A4K9A<9: ) 

BCD989?S9FES CB HBD@G?9 .   
�9D9EF4AB6>4@< <; n D4;?<KAOI Q?9@9AFB6 A4;O64RFES D4;@9M9A<S <I QF<I n Q?9@9AFB6 CB 

n.   
�4> 6<8AB <; BCD989?9A<=, C9D9EF4AB6>< @B:AB EK<F4FP K4EFAO@ E?GK49@ D4;@9M9A<= CD< 

m = n. 

%?98B64F9?PAB, K<E?B 6E9I  C9D9EF4AB6B> <; n Q?9@9AFB6 (B5B;A4K9A<9: ) A4IB8<FES CB 
HBD@G?9  

!BK9F4A<S@< <; n D4;?<KAOI Q?9@9AFB6 CB m Q?9@9AFB6 A4;O64RFES >B@5<A4J<<, 
EBEF46?9AAO9 <; 84AAOI n Q?9@9AFB6 CB m Q?9@9AFB6 <  BF?<K4RM<9ES IBFS 5O B8A<@ Q?9@9AFB@.   

"F@9F<@ D4;A<JG @9:8G EBK9F4A<S@< <  D4;@9M9A<S@<: 6 EBK9F4A<SI A9 GK<FO649FES 
CBDS8B> Q?9@9AFB6, 4 6 D4;@9M9A<SI 4 GK<FO649FES. Ч<E?B EBK9F4A<= <; n Q?9@9AFB6 CB m 

Q?9@9AFB6 (B5B;A4K9A<9: , <AB784 ) A4IB8<FES CB HBD@G?9   

!6B=EF64 EBK9F4A<=. 1.   



2.   

3. 4.   
%B5OF<S, 6<8O EB5OF<=: 8BEFB69DAB9, A96B;@B:AB9, E?GK4=AB9. 
"COF, Q>EC9D<@9AF, A45?R89A<9 S6?9A<S A4;O64RFES <ECOF4A<S@<.  

#D<@9D4@< <ECOF4A<=  S6?SRFES: 5DBE4A<9 @BA9FO, <;6?9K9A<9 L4D4 <; GDAO, 5DBE4A<9 
<7D4?PAB= >BEF<.   

$9;G?PF4F, <EIB8  <ECOF4A<S A4;O64RFES EB5OF<9@.   
%B5OF<S@< S6?SRFES: 6OC489A<9 79D54 <?< J<HDO, 6;SF<9 59?B7B <?< K9DAB7B L4D4, 

CBS6?9A<9 FB7B <?< <AB7B K<E?4 BK>B6 A4 5DBL9AAB= <7D4?PAB=  >BEF<. �?S B5B;A4K9A<S EB5OF<= 
<ECB?P;GRFES ;47?46AO9 5G>6O ?4F<AE>B7B 4?H46<F4: А, В, % < F. 8.   

�64 EB5OF<S A4;O64RFES EB6@9EFAO@<, 9E?< CBS6?9A<9 B8AB7B <; A<I A9 <E>?RK49F 
 CBS6?9A<9 8DG7B7B 6 B8AB@ < FB@ :9 <ECOF4A<<. 

�64 EB5OF<S A4;O64RFES A9EB6@9EFAO@<, 9E?< CBS6?9A<9 B8AB7B <; A<I <E>?RK49F 
 CBS6?9A<9 8DG7B7B 6 B8AB@ < FB@ :9 <ECOF4A<<. 

�64 EB5OF<SА < A4;O64RFES  CDBF<6BCB?B:AO@<, 9E?< 6 84AAB@ <ECOF4A<< BA< 
 A9EB6@9EFAO < B8AB <; A<I B5S;4F9?PAB  CDB<EIB8<F. 

%B5OF<9 A4;O649FES 8BEFB69DAO@, 9E?< 6 84AAB@ <ECOF4A<< BAB S6?S9FES 98<AEF69AAB 
6B;@B:AO@ 97B <EIB8B@, < A96B;@B:AO@, 9E?< 6 84AAB@ <ECOF4A<< BAB ;4698B@B A9 @B:9F 
 CDB<;B=F<. 

%B5OF<9А A4;O649FES E?GK4=AO@, 9E?< BAB B5N9>F<6AB @B:9F A4EFGC<FP <?< A9 A4EFGC<FP 6 
84AAB@ <ECOF4A<<. 

"FABE<F9?PA4S K4EFBF4 EB5OF<= < 99 E6B=EF64. �?4EE<K9E>B9 BCD989?9A<9 69DBSFABEF< 
< 99 E6B=EF64. 

 

 
�9DBSFABEFPR$ (А) EB5OF<SА A4;O649FES BFABL9A<9 K<E?4 Q?9@9AF4DAOI EB5OF<=, 

 5?47BCD<SFEF6GRM<I EB5OF<R А, > K<E?G 6E9I Q?9@9AF4DAOI EB5OF<=, F. 9. . 
�; >?4EE<K9E>B7B BCD989?9A<S 69DBSFABEF< E?98G9F: 1) 69DBSFABEFP 8BEFB69DAB7B 

EB5OF<S D46A4 98<A<J9; 2) 69DBSFABEFP A96B;@B:AB7B EB5OF<S D46A4 AG?R; 3) 69DBSFABEFP 
?R5B7B EB5OF<S А  G8B6?9F6BDS9F GE?B6<R ; 4) Q?9@9AF4DAO9 EB5OF<S S6?SRFES 
 D46AB69DBSFAO@<, F. 9. B5?484RF B8AB= < FB= :9  69DBSFABEFPR.   

%?B:9A<9 < G@AB:9A<9 EB5OF<=. 
!G@@B= EB5OF<= А < � A4;O64RF EB5OF<9 %, EBEFBSM99 6 A4EFGC?9A<< IBFS 5O B8AB7B <; 

EB5OF<= А <?< �. 

 

 



�DB<;6989A<9@ EB5OF<= А < � A4;O64RF EB5OF<9 %, EBEFBSM99 6 EB6@9EFAB@ A4EFGC?9A<< 
EB5OF<= < А < �. 

%B6@9EFAO9, A9EB6@9EFAO9, ;46<E<@O9 < A9;46<E<@O9 EB5OF<S. 
�64 EB5OF<S A4;O64RFES EB6@9EFAO@<, 9E?< CBS6?9A<9 B8AB7B <; A<I A9 <E>?RK49F 

 CBS6?9A<9 8DG7B7B 6 B8AB@ < FB@ :9 <ECOF4A<<. 
�64 EB5OF<S A4;O64RFES A9EB6@9EFAO@<, 9E?< CBS6?9A<9 B8AB7B <; A<I <E>?RK49F 

 CBS6?9A<9 8DG7B7B 6 B8AB@ < FB@ :9 <ECOF4A<<. 
�64 EB5OF<SА < В A4;O64RFES A9;46<E<@O@<, 9E?<  69DBSFABEFP CBS6?9A<S >4:8B7B <; A<I 

A9 ;46<E<F BF FB7B, CBS6<?BEP 8DG7B9 EB5OF<9 <?< A9F.   
� CDBF<6AB@ E?GK49 EB5OF<SА < В A4;O64RF ;46<E<@O@<.   
&9BD9@O E?B:9A<S < G@AB:9A<S 69DBSFABEF9=. 'E?B6A4S 69DBSFABEFP. 
"9BD9@4. �9DBSFABEFP EG@@O 86GI  A9EB6@9EFAOI EB5OF<=А < В D46A4 EG@@9  69DBSFABEF9= 

QF<I EB5OF<=: $(А + В) = $(А) + $(В).   
&BKAB F4> :9 HBD@G?<DG9FES F9BD9@4 < 8?S ?R5B7B >BA9KAB7B K<E?4 CBC4DAB 

 A9EB6@9EF<@OI EB5OF<=.   
!?98EF6<9. %G@@4 69DBSFABEF9=  CDBF<6BCB?B:AOI EB5OF<=А < D46A4 98<A<J9: $(А) + 

$( ) = 1.   

#GEFPА < В 4 ;46<E<@O9 EB5OF<S. #E?B6AB= 69DBSFABEFPR EB5OF<SВ A4;O649FES 
 69DBSFABEFP EB5OF<S B, A4=89AA4S 6  CD98CB?B:9A<<, KFB EB5OF<9 А G:9 A4EFGC<?B.   

&9BD9@4 1. �9DBSFABEFP CDB<;6989A<S 86GI ;46<E<@OI EB5OF<=А < В D46A4  CDB<;6989A<R 
69DBSFABEF< B8AB7B <; A<I A4 GE?B6AGR  69DBSFABEFP 8DG7B7B, A4=89AAGR 6  CD98CB?B:9A<<, KFB 
C9D6B9 EB5OF<9 G:9 A4EFGC<?B: (1) 

&9BD9@4 2. �9DBSFABEFP CDB<;6989A<S 86GI A9;46<E<@OI EB5OF<=А < В D46A4 
 CDB<;6989A<R 69DBSFABEF9= QF<I EB5OF<=:  (2) 

&9BD9@4. �9DBSFABEFP EG@@O 86GI  EB6@9EF<@OI EB5OF<=А < В D46A4 EG@@9 69DBSFABEF9= 
QF<I EB5OF<= @<AGE 69DBSFABEFP <I CDB<;6989A<S:  
�E?< EB5OF<S А < В A9EB6@9EF<@O, FB <I  CDB<;6989A<9 А В 4 A96B;@B:AB9 EB5OF<9 <, 
 E?98B64F9?PAB, $(А В) = 0, F. 9.  

&9BD9@4 CB?AB= 69DBSFABEF<. (BD@G?O �4=9E4. 
 & 9 B D 9 @ 4 . #GEFP <AF9D9EGRM99 A4E E?GK4=AB9 EB5OF<9 @B:9F CDB<;B=F< CD< 

A9>BFBDOI GE?B6<SI �1, �2, & ,�n (7<CBF9;O), >BFBDO9 E4@< S6?SRFES B5D4;GRM<@< CB?AGR 

7DGCCG E?GK4=AO@< EB5OF<S@<:  < Hi·Hj = U 3 A96B;@B:AB9 EB5OF<9 CD< ?R5OI i ≠ j. 
&B784 69DBSFABEFP EB5OF<S А CD< QF<I GE?B6<SI @B:9F 5OFP BCD989?9A4 EBBFABL9A<9@ 

. 
 � DS89 E?GK496 CD<IB8<FES <@9FP 89?B E BCOF4@<, 6 >BFBDOI E?GK4=AO@ B5D4;B@ @B:9F 

CD<EGFEF6B64FP FB <?< <AB9 GE?B6<9. #DB6B8<FES BCOF < CB CB?GK9AAO@ D9;G?PF4F4@ 6B;A<>49F 
A9B5IB8<@BEFP 6OSEA<FP, >4>B64 69DBSFABEFP FB7B, KFB 6 CDB6989AAB@ BCOF9 CD<EGFEF6B64?B B8AB 
<; 6B;@B:AOI E?GK4=AOI GE?B6<=. 
   & 9 B D 9 @ 4  ( � 4 = 9 E 4 ) .  #GEFP �1, �2,&�n3 CB?A4S 7DGCC4 EB5OF<=. &B784 

. 
 

#BASF<9 E?GK4=AB= 69?<K<AO. #D<@9DO E?GK4=AOI 69?<K<A. �<8O E?GK4=AOI 
69?<K<A. 
 %?GK4=AB= 69?<K<AB= A4;O649FES C9D9@9AA4S, >BFBD4S @B:9F CD<A<@4FP F9 <?< <AO9 

;A4K9A<S 6 ;46<E<@BEF< BF D4;?<KAOI B5EFBSF9?PEF6. 
%?GK4=A4S 69?<K<A4 A4;O649FES 8<E>D9FAB=, 9E?< 6E9 99 ;A4K9A<S <;B?<DB64AO < <I @B:AB 

;4AG@9DB64FP. 
   %?GK4=A4S 69?<K<A4 A4;O649FES A9CD9DO6AB=, 9E?< 99 ;A4K9A<S ;4CB?ASRF >BA9KAO= <?< 

59E>BA9KAO= CDB@9:GFB>. 
%?GK4=AO9 69?<K<AO B5B;A4K4RF ;47?46AO@< ?4F<AE><@< 5G>64@< А, �, %, < F.8., 4 <I 

;A4K9A<S @4?O@< ?4F<AE><@< 5G>64@< x1, x2, x3, < F.8. 



�<E>D9FA4S E?GK4=A4S 69?<K<A4, 99 ;4>BA D4ECD989?9A<S. 
�4>BA D4ECD989?9A<S 8<E>D9FAB= E?GK4=AB= 69?<K<AO 

   (GA>J<S $(I), E6S;O64RM4S ;A4K9A<S E?GK4=AB= 69?<K<AO E EBBF69FEF6GRM<@< <@ 
69DBSFABEFS@<, CD98EF46?S9F EB5B= ;4>BA D4ECD989?9A<S 8<E>D9FAB=, E?GK4=AB= 69?<K<AO. �7B 
G8B5AB ;48464FP 6 6<89 F45?<JO, 6 69DIA9= EFDBK>9 >BFBDB= D4ECB?B:9AO 6E96B;@B:AO9 ;A4K9A<S 
E?GK4=AB= 69?<K<AO, 4 6 A<:A9= EFDBK>9 D4ECB?B:9AO EBBF69FEF6GRM<9 <@ 69DBSFABEF<: Di = $ (Х 
= Ii) . 

�A4K9A<9 I1 I2 & xn 

�9DBSFABEFP D1 D2 & pn 

   %B5OF<S Х = Ii (i = 1,2, & ,n) S6?SRFES A9EB6@9EF<@O@< < 98<AEF69AAB 6B;@B:AO@<, F.9. 
BA< B5D4;GRF CB?AGR E<EF9@G EB5OF<=. #BQFB@G EG@@4 69DBSFABEF9= <I D46A4 98<A<J9:

. 
 �4>BA D4ECD989?9A<S @B:AB CD98EF46<FP 7D4H<K9E><. �?S QFB7B A4 C?BE>BEF< 6 

CDS@BG7B?PAB= E<EF9@9 >BBD8<A4F EFDBSF FBK>< E >BBD8<A4F4@< (xi, Di). А ;4F9@ EB98<ASRF <I 
CBE?98B64F9?PAB BFD9;>4@< CDS@B=. � D9;G?PF4F9 CB?GK4RF @AB7BG7B?PA<> D4ECD989?9A<S 
69DBSFABEF9= E?GK4=AB= 69?<K<AO. 

'<E?B6O9 I4D4>F9D<EF<>< 8<E>D9FAB= E?GK4=AB= 69?<K<AO: @4F9@4F<K9E>B9 
B:<84A<9, 8<EC9DE<S, ED98A99 >648D4F<K9E>B9 BF>?BA9A<9. %6B=EF64 @4F9@4F<K9E>B7B 
B:<84A<S < 8<EC9DE<< �%�. 

�4F9@4F<K9E>B9 B:<84A<9 

 
%6B=EF64: 
1) M(C) = C, C - CBEFBSAA4S; 
2) M(CX) = CM(X); 
3) M(X1 + X2) = M(X1) + M(X2), 789 X1, X2 - A9;46<E<@O9 E?GK4=AO9 69?<K<AO; 
4) M(X1X2) = M(X1)M(X2). 
Д<EC9DE<S 

 
%6B=EF64: 
1) D(C) = 0; 
2) D(CX) = C2D(X); 
3) D(X1 + X2) = D(X1) + D(X2), 789 X1, X2 - A9;46<E<@O9 E?GK4=AO9 69?<K<AO. 
%D98A99 >648D4F<K9E>B9 BF>?BA9A<9 E?GK4=AB= 69?<K<AO Х 

 
!9CD9DO6A4S E?GK4=A4S 69?<K<A4. �AF97D4?PA4S HGA>J<S D4ECD989?9A<S < 99 

E6B=EF64. 
�AF97D4?PAB= HGA>J<9= D4ECD989?9A<S E?GK4=AB= 69?<K<AO X A4;O649FES HGA>J<S F(x), 

6OD4:4RM4S 8?S >4:8B7B I 69DBSFABEFP FB7B, KFB E?GK4=A4S 69?<K<A4 X CD<@9F >4>B9-A<5G8P 
;A4K9A<9, @9APL99 I : 

F (x ) = P(X<x). 
 

%6B=EF64 HGA>J<< D4ECD989?9A<S 
1. �E?< F (x) 3 <AF97D4?PA4S HGA>J<S D4ECD989?9A<S, FB 0 f F(x) f 1 8?S ?R5B7B I. 

ЭFB E?98G9F <; BCD989?9A<S HGA>J<< D4ECD989?9A<S, CBE>B?P>G 69DBSFABEFP ?R5B7B EB5OF<S 
;4>?RK9A4 6 CDB@9:GF>9 BF 0 8B 1. 

2. (GA>J<S D4ECD989?9A<S A9 G5O649F < $ (I1 f X<I2) = F (I2) 3 F (I1). 
3. �E?< F 3 HGA>J<S D4ECD989?9A<S, FB F(x) → 1 CD< x → + ∞ < F(x) → 0 CD< x → 3 ∞. 
4. �E?< I 3 9EFP FBK>4 A9CD9DO6ABEF< HGA>J<< D4ECD989?9A<S E?GK4=AB= 69?<K<AO X, 

FB $ (X = I) = 0. 
5. �E?< I1 3 9EFP FBK>4 A9CD9DO6ABEF< 8?S HGA>J<< D4ECD989?9A<S F E?GK4=AB= 

69?<K<AO X, FB 



p(x1 f X<I2) = D (I1<X<I2) = F (I2) 3 F (I1). 
   �D4H<> HGA>J<< D4ECD989?9A<S A9CD9DO6AB= E?GK4=AB= 69?<K<AO <@99F 6<8 
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1 �4FD<JO < BCD989?<F9?<.  
1.1 �>?@>AK : 70=OB8N 

1. �59AB28O A <0B@8F0<8.  
2. "1@0B=0O <0B@8F0.   
3.  8=>@K 8 0;351@08G5A:85 4>?>;=5=8O. 
4. "?@545;8B5;8 2B>@>3> ?>@O4:0. 
5. "?@545;8B5;8 B@5BL53> ?>@O4:0. 
6. "?@545;8B5;8 2KAH8E ?>@O4:>2.  

 

1.2 #@8 ?>43>B>2:5 : 2>?@>A0< 0:F5=B8@>20BL 2=8<0=85 =5>1E>48<> =0 A;54CNI8E 
2>?@>A0E: CA;>28O, =0:;04K205<K5 =0 <0B@8FK 4;O >?5@0F89 A;>65=85, 2KG8B0=85 8 ?@>-
872545=85 <0B@8F; CA;>28O ACI5AB2>20=8O >1@0B=>9 <0B@8FK. #@8 ?>43>B>2:5 : 2>?@>A0< 
0:F5=B8@>20BL 2=8<0=85 =5>1E>48<> =0 A;54CNI8E 2>?@>A0E: ?@028;> B@5C3>;L=8:0, 
?@8<5=5=85 <8=>@>2 8 0;351@08G5A:8E 4>?>;=5=89 : 2KG8A;5=8N >?@545;8B5;59: @07;>-
65=85 >?@545;8B5;O ?> M;5<5=B0< AB@>:8 8;8 AB>;1F0. 

#@8<5@ 1. �0=K 2 <0B@8FK �=
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!09B8: � + �, � 3 �, �E�, �B. 
$5H5=85: %>3;0A=> >?@545;5=8N >?5@0F89 =04 <0B@8F0<8: 
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#@8<5@ 2.  5B>4>< M;5<5=B0@=KE ?@5>1@07>20=89 =09B8 A-1 4;O <0B@8FK: �= . 

РеHеA8е. #@8?8AK205< : 8AE>4=>9 <0B@8F5 A?@020 548=8G=CN <0B@8FC B>3> 65 ?>@O4:0: 

. % ?><>ILN M;5<5=B0@=KE ?@5>1@07>20=89 AB>;1F>2 ?@82545< ;5-
2CN <?>;>28=C= : 548=8G=>9, A>25@H0O >4=>2@5<5==> B>G=> B0:85 ?@5>1@07>20=8O =04 
?@02>9 <0B@8F59.  
�;O MB>3> ?><5=O5< <5AB0<8 ?5@2K9 8 2B>@>9 AB>;1FK: 



~ . � B@5BL5<C AB>;1FC ?@81028< ?5@2K9, 0 :> 

2B>@><C - ?5@2K9, C<=>65==K9 =0 -2: . �7 ?5@2>3> AB>;1F0 2KGB5< 

C42>5==K9 2B>@>9, 0 87 B@5BL53> - C<=>65==K9 =0 6 2B>@>9; . 

#@81028< B@5B89 AB>;15F : ?5@2><C 8 2B>@><C: . '<=>68< ?>-

A;54=89 AB>;15F =0 -1: . #>;CG5==0O A?@020 >B 25@B8:0;L=>9 G5@-
BK :204@0B=0O <0B@8F0 O2;O5BAO >1@0B=>9 <0B@8F59 : 40==>9 <0B@8F5 �. �B0:,  

         

 

 #@8<5@ 3. �KG8A;8BL >?@545;8B5;8:                                                                  

 

#@8<5@ 4. %>AB028BL <8=>@ , ?>;CG5==CN 87 8AE>4=>9 <0B@8FK: 

 

$5H5=85:  



 

 

#@8<5@ 5. !09B8 0;351@08G5A:85 4>?>;=5=8O 2A5E M;5<5=B>2 <0B@8FK 

 

$5H5=85: 

 

 

 

#@8<5@ 6. �KG8A;8BL 
 

 

$5H5=85. 

 

 

2. %<EF9@O ?<A9=AOI GD46A9A<=.  
2.1 �>?@>AK : 70=OB8N 

1. %8AB5<K ;8=59=KE C@02=5=89. "?5@0F88 =04 C@02=5=8O<8 A8AB5<.  
2. "A=>2=0O 8 @0AH8@5==0O <0B@8FK.  
3. $0=3 A8AB5<K ;8=59=KE C@02=5=89. �@8B5@89 A>2<5AB=>AB8 A8AB5<K.  
4. $5H5=85 A8AB5< ;8=59=KE C@02=5=89 <5B>4>< �0CAA0.  
5. $5H5=85 A8AB5< ;8=59=KE C@02=5=89 ?> ?@028;C �@0<5@0. 

 

2.2. #@8 ?>43>B>2:5 : 2>?@>A0< 0:F5=B8@>20BL 2=8<0=85 =5>1E>48<> =0 A>AB02;5-
=88 >A=>2=>9 8 @0AH8@5==>9 <0B@8F 4;O A8AB5<K 8 A>AB02;5=88 A8AB5<K ?> 8725AB=K< 



>A=>2=>9 8 @0AH8@5==>9 <0B@8F0<, =0 ?@028;0E ?@82545=8O <0B@8FK : B@5C3>;L=><C 28-
4C, >?@545;5=8O @0=30 A8AB5<K ;8=59=KE C@02=5=89, A@02=5=85 @0=3>2 >A=>2=>9 8 @0A-
H8@5==>9 <0B@8F. 

 

#@8<5@ 1. $5H8BL <5B>4>< �0CAA0 A8AB5<C C@02=5=89: 

 

�0?8H5< @0AH8@5==CN <0B@8FC A8AB5<K: 

 
%=0G0;0 A<>B@8< =0 ;52>5 25@E=55 G8A;>:  

 
#>GB8 2A5340 745AL 4>;6=0 =0E>48BLAO 548=8F0. �>>1I5 3>2>@O, CAB@>8B 8 31 (0 8=>340 8 
4@C385 G8A;0), => :0:-B> B0: B@048F8>==> A;>68;>AL, GB> BC40 >1KG=> ?><5I0NB 
548=8FC. #@5>1@07>20=85 ?5@2>5: <5=O5< <5AB0<8 ?5@2CN 8 B@5BLN AB@>:8: 

 
&5?5@L ?5@20O AB@>:0 C =0A >AB0=5BAO =587<5==>9 4> :>=F0 @5H5=8O.  
&5?5@L =C6=> ?>;CG8BL =C;8 2>B =0 MB8E <5AB0E: 

 
!C;8 ?>;CG05< :0: @07 A ?><>ILN ?@5>1@07>20=8O. %=0G0;0 @0718@05<AO A> 2B>@>9 

AB@>:>9 (2, 31, 3, 13). +B> =C6=> A45;0BL, GB>1K =0 ?5@2>9 ?>78F88 ?>;CG8BL =>;L? !C6=> 
:> 2B>@>9 AB@>:5 ?@81028BL ?5@2CN AB@>:C, C<=>65==CN =0 32. '<=>605< ?5@2CN AB@>:C 
=0 32: (32, 34, 2, 318). � ?>A;54>20B5;L=> ?@>2>48< A;>65=85, :> 2B>@>9 AB@>:5 
?@8102;O5< ?5@2CN AB@>:C, C65 C<=>65==CN =0 32: 

 
$57C;LB0B 70?8AK205< 2> 2B>@CN AB@>:C: 

 
�=0;>38G=> @0718@05<AO A B@5BL59 AB@>:>9 (3, 2, 35, 31). +B>1K ?>;CG8BL =0 ?5@2>9 
?>78F88 =>;L, =C6=> : B@5BL59 AB@>:5 ?@81028BL ?5@2CN AB@>:C, C<=>65==CN =0 33. 

'<=>605< ?5@2CN AB@>:C =0 33: (33, 36, 3, 327). � : B@5BL59 AB@>:5 ?@8102;O5< ?5@2CN 
AB@>:C, C<=>65==CN =0 33: 



 
$57C;LB0B 70?8AK205< 2 B@5BLN AB@>:C: 

 
!0 ?@0:B8:5 MB8 459AB28O >1KG=> 2K?>;=ONBAO CAB=> 8 70?8AK20NBAO 2 >48= H03: 

!5 =C6=> AG8B0BL 2Aё A@07C 8 >4=>2@5<5==>. #>@O4>: 2KG8A;5=89 8 «2?8AK20=8O» 
@57C;LB0B>2 ?>A;54>20B5;5=: 

 
�0;55 =C6=> ?>;CG8BL 548=8FC =0 A;54CNI59 «ABC?5=L:5»: 

 
� 40==>< ?@8<5@5 MB> A45;0BL ;53:>, 2B>@CN AB@>:C 45;8< =0 35 (?>A:>;L:C B0< 2A5 

G8A;0 45;OBAO =0 5 157 >AB0B:0). �0>4=> 45;8< B@5BLN AB@>:C =0 32, 254L G5< <5=LH5 
G8A;0, B5< ?@>I5 @5H5=85: 

 
!0 70:;NG8B5;L=>< MB0?5 M;5<5=B0@=KE ?@5>1@07>20=89 =C6=> ?>;CG8BL 5I5 >48= 

=>;L 745AL: 

 
�;O MB>3> : B@5BL59 AB@>:5 ?@8102;O5< 2B>@CN AB@>:C, C<=>65==CN =0 32: 

 
�5;8< B@5BLN AB@>:C =0 3. 



� @57C;LB0B5 M;5<5=B0@=KE ?@5>1@07>20=89 ?>;CG5=0 M:2820;5=B=0O 8AE>4=>9 
A8AB5<0 ;8=59=KE C@02=5=89: 

 
&5?5@L 2 459AB285 2ABC?05B >1@0B=K9 E>4 <5B>40 �0CAA0. '@02=5=8O «@0A:@CG820NBAO» 
A=87C 225@E. 

� B@5BL5< C@02=5=88 C =0A C65 3>B>2K9 @57C;LB0B:  

%<>B@8< =0 2B>@>5 C@02=5=85: . �=0G5=85 «75B» C65 8725AB=>, B0:8< 
>1@07><: 

 

 

�, =0:>=5F, ?5@2>5 C@02=5=85: . «�3@5:» 8 «75B» 8725AB=K: 
 

 

 

"B25B:  

 

#@8<5@ 2:  
$5H8BL A8AB5<C ?> D>@<C;0< �@0<5@0.   

 
$5H5=85: $5H8< A8AB5<C ?> D>@<C;0< �@0<5@0. 

 

, 7=0G8B, A8AB5<0 8<55B 
548=AB25==>5 @5H5=85. 

 

 

 

 



 

 

"B25B: . 

 

3 �EAB6AO9 CBAOF<O F9BD<< @AB:9EF6 

3.1 �>?@>AK : 70=OB8N 

1. +8A;>2K5 <=>65AB20. "?5@0F88 =04 <=>65AB20<8.  
 

3.2 #@8 ?>43>B>2:5 : 2>?@>A0< 0:F5=B8@>20BL 2=8<0=85 =5>1E>48<> =0 ?@8>@8B5B 
>?5@0F89 =04 <=>65AB20<8. 

#@8<5@ 1. #CABL A 5ABL >B@57>: [1, 3], B - >B@57>: [2, 4]; B>340 >1J548=5=85< 
1C45B >B@57>: [1, 4], ?5@5A5G5=85< - >B@57>: [2, 3], @07=>ABLN A\B - ?>;C8=B5@-

20; [1, 2), B\A - ?>;C8=B5@20; (3, 4].  
 

4 �B@C?9>EAO9 K<E?4.  
4.1 �>?@>AK : 70=OB8N 

1. �59AB28O =04 :><?;5:A=K<8 G8A;0<8 2 0;351@08G5A:>9 D>@<5.  
2. $5H5=85 :204@0B=KE C@02=5=89.  
3. &@83>=><5B@8G5A:0O D>@<0 :><?;5:A=>3> G8A;0.  
4. �59AB28O =04 :><?;5:A=K<8 G8A;0<8 2 B@83>=><5B@8G5A:>9 D>@<5.  
5. �A?>;L7>20=85 D>@<C;K  C02@0. �72;5G5=85 :>@=O C- >9 AB5?5=8 87 :><?;5:A=>3> 
G8A;0.  
6. "1;0AB8 �><?;5:A=>9 ?;>A:>AB8. 

 

4.2 #@8 ?>43>B>2:5 : 2>?@>A0< 0:F5=B8@>20BL 2=8<0=85 =5>1E>48<> =0 ?@8>@8B5B  
872;5G5=85 :204@0B=>3> :>@=O 87 >B@8F0B5;L=>3> G8A;0, @5H5=85 :204@0B=KE C@02=5=89 A 
>B@8F0B5;L=K< 48A:@8<8=0=B><, =0 2KG8A;5=88 <>4C;O 8 0@3C<5=B0 :><?;5:A=>3> G8A;0, 
?@028;0E 87>1@065=8O :><?;5:A=>3> G8A;0 =0 :><?;5:A=>9 ?;>A:>AB8. 

#@8<5@ 1. 5+3i + 3−i =8+2i; 

 5+3i − 3−i =2+4i; 

 3+2i 4−i =12−3i+8i−2i2=14+5i; 

 
#@8<5@ 2. $5H8B5 C@02=5=85: 
0) x2 3 6x + 13 = 0 

РеHеA8е. !0945< 48A:@8<8=0=B ?> D>@<C;5 
D = b2 3 4ac.  

&0: :0: a = 1, b = 3 6, c = 13, B>  
D = (3 6)2 3 4*1*13 = 36 3 52 = 3 16;  

 
�>@=8 C@02=5=8O =0E>48< ?> D>@<C;0< 



 
 

#@8<5@ 3. �0?8A0BL 2 B@83>=><5B@8G5A:>9 D>@<5 :><?;5:A=>5 G8A;> z = 1 + i. 

РеHеA8е. 

1) &0: :0: a = 1, b = 1, B>  

2) �7>1@078< G8A;> z 35><5B@8G5A:8 (@8A.).  K 2848<, GB> G8A;C 
z A>>B25BAB2C5B B>G:0 Z, ;560I0O 2 I G5B25@B8, 8 25:B>@ z. 

3) %>AB028< A>>B=>H5=8O 8 B. 5. 

 

-B8< A>>B=>H5=8O< A>>B25BAB2C5B 2 I G5B25@B8 C3>;  

4) &0: :0:  

B> B@83>=><5B@8G5A:0O D>@<0 7040==>3> :><?;5:A=>3> G8A;0 8<55B 284 

 

#@8<5@ 4. �KG8A;8BL 5A;8  

$5H5=85: �0: 1K;> =0945=> 2 ?@54K4CI5< ?@8<5@5, 40==>5 G8A;> 2 B@83>=><5B@8G5A:>9 

D>@<5 8<55B 284 #> ?5@2>9 D>@<C;5 
 C02@0 ?>;CG05<:  

 

"B25B.  

#@8<5@ 5. !09B8  

$5H5=85:  #@54AB028< G8A;> 31 2 B@83>=><5B@8G5A:>9 
D>@<5:  #> 2B>@>9 D>@<C;5  C02@0 
?>;CG05<: 

  



#>;CG05< ?>A;54>20B5;L=>:  

 

 
 

 

 "B25B.  

 

#@8<5@ 6. �7>1@078BL =0 ?;>A:>AB8 G8A;0 z1 = 5; z2 = – 3i; z3 = 3 + 2i; z4 = 5 – 2i; z5 = 

– 3 + 2i; z6 = – 1 – 5i. 

РеHеA8е. �040==K5 G8A;0 87>1@065=K =0 @8A. 

 

 

 

 

 

5 �D989? HGA>J<<. �DB<;6B8A4O. 
5.1 �>?@>AK : 70=OB8N 

1. #@545; DC=:F88.   

2. $0A:@KB85 =5>?@545;5==>AB8 «
0

0

»
.  

3. $0A:@KB85 =5>?@545;5==>AB8 «


»
.  

4. $0A:@KB85 =5>?@545;5==>AB8 «  ».   
5. #5@2K9 70<5G0B5;L=K9 ?@545;.  
6. &01;8F0 M:2820;5=B=KE 15A:>=5G=> <0;KE.  
7. �A?>;L7>20=85 2B>@>3> 70<5G0B5;L=>3> ?@545;0 4;O @0A:@KB8O =5>?@545;5=-
=>AB8 (1). 

8. "1>1I5==K9 2B>@>9 70<5G0B5;L=K9 ?@545;. 
9. #@8@0I5=85 0@3C<5=B0 8 ?@8@0I5=85 DC=:F88.  
10. �KG8A;5=85 ?@>872>4=>9 ?> >?@545;5=8N 8 ?> ?@028;0< 8 D>@<C;0<.  
11. �5><5B@8G5A:89, <5E0=8G5A:89 8 18>;>38G5A:89 A<KA;K ?@>872>4=>9.  
12. #@>872>4=0O A;>6=>9 DC=:F88.  
13. �KG8A;5=85 ?@>872>4=KE 2KAH8E ?>@O4:>2.  

 

5.2. #@8 ?>43>B>2:5 : 2>?@>A0< 0:F5=B8@>20BL 2=8<0=85 =5>1E>48<> =0 A2O7L 
15A:>=5G=> 1>;LH8E 8 15A:>=5G=> <0;KE DC=:F89, ?@028;0 @0A:@KB8O >A=>2=KE =5>?@5-
45;5==>AB59; =0 ?@82545=88 ?@545;0 : 284C ?5@2>3> 70<5G0B5;L=>3> ?@845;0, 8A?>;L7>20-
=88 B01;8FK M:2820;5=B=KE 15A:>=5G=> <0;KE, ?@82545=88 ?@545;0 : 284C 2B>@>3> 70<5-
G0B5;L=>3> ?@545;0; =0 ?@8<5=5=88 B01;8FK ?@>872>4=KE >A=>2=KE M;5<5=B0@=KE DC=:-



F89 8 ?@028; 48DD5@5=F8@>20=8O, ?@8<5=5=85 ?@>872>4=>9 : 7040G0< D878:8 8 18>;>-
388, ?@028;> 2KG8A;5=8O ?@>872>4=>9 A;>6=>9 DC=:F88. 
 

 #@8<5@ 1. !09B8  . 

$5H5=85. #>;L7COAL A2>9AB20<8 ?@545;>2 ?>;CG05<, GB>  

 

 

#@8<5@ 2. �KG8A;8BL ?@545;   . 

$5H5=85. �<55< =5>?@545;5==>ABL 2840 . 

 

 

#@8<5@ 3. �KG8A;8BL ?@545;   . 

$5H5=85. �<55< =5>?@545;5==>ABL 2840 . '<=>68< 8 @0745;8< 2K@065=85 
 =0 2K@065=85 5<C A>?@O65==>5, B> 5ABL =0 . 

. 

 

#@8<5@ 4. �KG8A;8BL ?@545;   . 

$5H5=85. �<55< =5>?@545;5==>ABL 2840 . 

. 

. 

. 

 

#@8<5@ 5. !09B8 ?@545;  

$5H5=85. 
#>4AB02;O5< 7=0G5=85: 

 
#@8H;8 : =5>?@545;5==>AB8 =>;L 45;8BL =0 =>;L. %<>B@8< 2  B01;8FC =5>?@545;5=-

=>AB594;O >?@545;5=8O <5B>40 @5H5=8O. �><18=0F8O A8=CA0 8 53> 0@3C<5=B0 ?>4A:07K205B 
=0< > ?@8<5=5=88 ?5@2>3> 70<5G0B5;L=>3> ?@545;0, => 4;O MB>3> A=0G0;0 =C6=> =5<=>3> 
?@5>1@07>20BL 2K@065=85. �><=>68< =0 3E 8 G8A;8B5;L 8 7=0<5=0B5;L 4@>18. 

 

http://www.cleverstudents.ru/types_of_uncertainties.html
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� A8;C A;54AB28O 87 ?5@2>3> 70<5G0B5;L=>3> ?@545;0 , ?>MB><C ?@8E>-
48< : @57C;LB0BC: 

 

#@8<5@ 6. �KG8A;8BL ?@545;  

$5H5=85. 
#>4AB02;O5< 7=0G5=85: 

 
#@8H;8 : =5>?@545;5==>AB8 =>;L 45;8BL =0 =>;L. #@5>1@07C5< G8A;8B5;L, 8A?>;L-

7CO D>@<C;K B@83>=><5B@88. 

 
%B0;> 284=>, GB> 745AL <>6=> ?@8<5=8BL ?5@2K9 70<5G0B5;L=K9 ?@545;: 

 

#@8<5@ 7. �KG8A;8BL ?@545;  

$5H5=85. 
#>4AB02;O5< 7=0G5=85: 

 
#@8H;8 : =5>?@545;5==>AB8 =>;L 45;8BL =0 =>;L. %45;05< 70<5=C.  
#CABL 

 

, A;54>20B5;L=>, ?@8 .  

&>340 ?@545; ?>A;5 70<5=K ?5@5<5==>9 ?@8<5B 284: 

 
#@8<5@ 8. #@8<5@. 

�KG8A;8BL ?@545;  

$5H5=85. 
#>4AB02;O5< 15A:>=5G=>ABL: 

 



#@8H;8 : =5>?@545;5==>AB8 548=8F0 2 AB5?5=8 15A:>=5G=>ABL. %<>B@8< 2 B01;8FC 
=5>?@545;5==>AB59 4;O >?@545;5=8O <5B>40 @5H5=8O 8 >AB0=02;8205<AO =0 ?@8<5=5=88 
2B>@>3> 70<5G0B5;L=>3> ?@545;0.  

%45;05< 70<5=C ?5@5<5==KE. #CABL 

 

�A;8 , B>  

�AE>4=K9 ?@545; ?>A;5 70<5=K ?@8<5B 284: 

 

#@8<5@ 9. �KG8A;8BL ?@545;  

$5H5=85. 
#>4AB02;O5< 15A:>=5G=>ABL: 

 
#@8H;8 : =5>?@545;5==>AB8 548=8F0 2 AB5?5=8 15A:>=5G=>ABL, :>B>@0O C:07K205B =0 

?@8<5=5=85 2B>@>3> 70<5G0B5;L=>3> ?@545;0. �K45;8< F5;CN G0ABL 2 >A=>20=88 ?>:070-
B5;L=> AB5?5==>9 DC=:F88: 

 
&>340 ?@545; 70?8H5BAO 2 2845: 

 
%45;05< 70<5=C ?5@5<5==KE. #CABL 

 
�A;8 , B>  

�AE>4=K9 ?@545; ?>A;5 70<5=K ?@8<5B 284: 

 
� ?@5>1@07>20=8OE 1K;8 8A?>;L7>20=K A2>9AB20 AB5?5=8 8 A2>9AB20 ?@545;>2.  

 

 #@8<5@ 10. !09B8 ?@>872>4=CN DC=:F88 . 

$5H5=85: 
 

#@8<5@ 11. !09B8 ?@>872>4=CN DC=:F88 . 

$5H5=85: 



 

#@8<5@ 12. !09B8 ?@>872>4=CN DC=:F88 . 

$5H5=85: 

 

#@8<5@ 13. !09B8 ?@>872>4=CN DC=:F88 . 

$5H5=85: 

 
 

6 �D<?B:9A<9 CDB<;6B8AB=. 
6.1 �>?@>AK : 70=OB8N 

1. �AA;54>20=85 DC=:F89 A ?><>ILN ?@>872>4=>9 ?> ?;0=C. 
 

6.2. #@8 ?>43>B>2:5 : 2>?@>A0< 0:F5=B8@>20BL 2=8<0=85 =5>1E>48<> =0 ?@8<5=5-
=88 ?@87=0:>2 <>=>B>==>AB8, ?@87=0:>2 2K?C:;>AB8 8 2>3=CB>AB8 DC=:F88 : 8AA;54>20-
=8N, 2KG8A;5=85 >4=>AB>@>==8E ?@545;>2 8 ?@8<5=5=85 8E : ?>AB@>5=8N 3@0D8:0, 
=0E>645=88 0A8<?B>B 3@0D8:0 DC=:F88. 
�5;>20O 83@0 ?> B5<5: «#>AB@>5=85 3@0D8:>2 ». 
�A?>;P7C5<O5 B5E=>;>388:  

 ��& (0C48>70?8AL,   ?@575=B0F8O) 
 B5E=>;>38O  8=B5@0:B82=>3> >1CG5=8O  

*5;8 C@>:0: 
 5B>48G5A:0O F5;P C@>:0: 



(>@<8@>20=85 A8AB5<K >1I8E :><?5B5=F89 8 ?>2KH5=85 <>B820F88  : 87CG5=8N 
<0B5<0B8:8. 
*5;P ;8G=>AB=>3> @0728B8O (2>A?8B0B5;P=0O): 

 2>A?8BK20BL C ABC45=B>2 :><<C=8:0B82=K5 =02K:8 

  :C;LBC@C C<AB25==>3> B@C40 
  40;L=59H55 D>@<8@>20=85 =02K:>2 A0<>>@30=870F88 

"1CG0NI85 F5;8: 

 CB@>8BL 3@0D8:8 DC=:F89 ?> A2>9AB20<,  C<5BL G8B0BL 3@0D8:8 

 A?>A>1AB2>20BL D>@<8@>20=8N C<5=89  @01>B0BL A B5:AB>2>9 8=D>@<0F859,  0=0;8-
78@>20BL, A>?>AB02;OBL, A@02=820BL 8 >1>1I0BL <0B5@80;. 
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AB>OB5;L=>3> <KH;5=8O, 8=B5;;5:BC0;L=K5 =02K:8 (0=0;87, A8=B57, A@02=5=85, A>?>AB02-

;5=85), 2=8<0=85, ?0<OBL; 

3. �>A?8B0B5;L=0O F5;L: %>459AB2>20BL 2>A?8B0=8N 8=B5@5A0 : <0B5<0B8:5, 0:B82=>AB8, 

<>18;L=>AB8, 8A?>;L7CO ?@8 MB>< 74>@>2L5A15@530NI85 B5E=>;>388 2545=8O C@>:0 (C@>:-

83@0).  

�040G8 C@>:0:  

 $0728B85 ?>7=020B5;L=>3> 8=B5@5A0 : ?@54<5BC; 

 2>A?8B0=85 A0<>AB>OB5;L=>AB8, =0AB>9G82>AB8  ?@8 4>AB865=88 :>=5G=>3> @57C;L-

B0B0. 

 D>@<8@>20=85 :C;LBC@K CG51=>9 45OB5;L=>AB8 8 8=D>@<0F8>==>9 :C;LBC@K; 

 >15A?5G8BL ?>2B>@5=85 >A=>2=KE ?>=OB89. 

(>@<0 ?@>2545=8O: C@>:-83@0 

&8? C@>:0: C@>: >1>1I5=8O 8  70:@5?;5=8O 

"1>@C4>20=85: 

1.  5=N 4;O :064>3> AB>;8:0, B01;8G:0 A =><5@>< AB>;0. 

2. �0@B8=:8 1;N4, A @07=>C@>2=52K<8 7040=8O. 

3. <);51=- 1;0=:8 A> A?@02>G=K<8 <0B5@80;0<8, ?><>30NI8<8 ?@8 =0E>645=88 8=B5-

3@0;>2. 

4. #@575=B0F8O 

5. �040=8O 2K?>;=8<K5 =0 4>A:5 

#@5420@8B5;P=0O ?>43>B>2:0 : ?@>2545=8N C@>:0: 
- @0718BL 3@C??C =0 3@C??K ?> 4 G5;>25:0 (@0A?@545;8BL ?> AB>;8:0< 2 :0D5) 

 - ?@83>B>28BL @07=>F25B=K5 1;0=:8 7040G A>>B25BAB25==> <5=N, B01;8G:8 A =><5@0<8 

AB>;>2 (2 B>< G8A;5 vip AB>; 4;O 3>AB59 C@>:0), 1;0=:8 A> A?@02>G=K< <0B5@80;><, 

?><>30NI8E ?@8 =0E>645=88 8=B53@0;>2 (B0: =07K205<K9 <);51=), :0@B8=:8 

?@54;0305<KE 1;N4 A @07=>C@>2=52K<8 7040=8O<8. 



#;0=  C@>:0 

1. "@30=870F8>==K9 <><5=B. 

2. #@>25@:0 �.�. �AB>@8G5A:0O A?@02:0. (%>>1I5=85) 

3. $01>B0 CAB=>. #@>25@:0 <:@548B>A?>A>1=>AB8=. 

4. �0:@5?;5=85 87CG5==>3> <0B5@80;0. #@8ё< >D8F80=B0<8 70:07>2 >B :064>3> 

AB>;8:0. 

 !0E>645=85 =5>?@545;5==KE 8=B53@0;>2. ()>;>4=K5 70:CA:8). 
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?5@2K5 1;N40.  

2. "D8F80=BK @07=>AOB ?5@2K5 1;N40. 

�040=85  2. !09B8 >?@545;5==O5 8=B53@0;O: 
�>@I A 8=B53@0;>< - 3 10;;0 

1)  2)   3)  

"B25BO: 1) ;  2) ;  3)  

CC? 87 :C@8FO (8=B53@0;P=>5 8A:CAAB2>) 3 4 10;;0 

1)  + 5)dx;     2)  

"B25BO: 1)       2)  

3)  

":@>H:0 - 5 10;;>2 

1)   2)  

1)$5H5=85

 



2) $5H5=85

 

 

("D8F80=BK  ?@>25@ONB @01>BK, 2KAB02;ONB 10;;K 2 >F5=>G=K9 ;8AB)  

3."D8F80=BK @07=>AOB 2B>@K5 1;N40. 

�;8=G8:8 A <OA>< «$02=>25A85»:  

�040=85 3.  �OG8A;8BP ?;>I04P D83C@O, >3@0=8G5==>9 ;8=8O<8: 
�;8=G8:8 A «8=B53@0;><»- 3 10;;0 

1. y  =  ,  y = 0, x =0, x = 1.  (83C@C =5>1E>48<> 0::C@0B=> 87>1@078BL. 

"B25BO:  :2.54.,  

#;>2 «�=B53@0;P=0O D0=B078O» - 4 10;;0 

1. . (83C@C =5>1E>48<> 0::C@0B=> 87>1@078BL. 

"B25B: :2. 54 

 

«�=B53@0;P=O9 18DHB5:A»- 5 10;;0 

 

"B25B: :2. 54 



 

 

("D8F80=BK  ?@>25@ONB @01>BK, 2KAB02;ONB 10;;K 2 >F5=>G=K9 ;8AB)  

4) !0?8B:8: :>:B59;P «�=B53@0;» (A<. ?@8;>65=85) 
("D8F80=BK  ?@>25@ONB @01>BK, 2KAB02;ONB 10;;K 2 >F5=>G=K9 ;8AB, AC<<8@CNB 

=01@0==K5 10;;K, 2K2>4OB A@54=89 10;;)  

5) #>42545=85 8B>3>2. 
� A>>B25BAB288 A :>;8G5AB2>< =01@0==KE 10;;>2 :064K9 ?>A5B8B5;L :0D5 ?>;CG8B <1>=C-

AK=  2 6C@=0;.  

 

#@8<5@ 1.  

 
#@8<5@ 2. 

  dxx
2

4 (?CABL ,sin2 tx  B>340 tdtdx cos2 ) = 

   tdttdtttdtt
222
co4cos2sin12cos2sin44 = (8A?>;L7C5< D>@<C;C 

a
a

cos1
2

cos2
2 

) = 
  Ctttdtdtdtt 2sin

2

1
222cos22)2cos1(

2

1
4

 

=
.

4
1

2
arcsin2cossin22

2

C
x

x
x

Cttt 
 

�>72@0I0OAL : AB0@>9 ?5@5<5==>9, 8A?>;L7>20;8 2K@065=85: 

.
2

x
arcsint,

4

x
1tsin1tcos,

2

x
tsin

2
2 

 

�0<5G0=85. � ?@8<5@0E 1 8 2 8A?>;L7>20;8 ?>4AB0=>2:C 2840: )(tx  8 D>@<C;C. 
#>4AB0=>2:C )(tx   2K18@0NB B0:, GB>1K ?@020O G0ABL D>@<C;K  ?@8>1@5;0 1>;55 C4>1-
=K9 4;O 8=B53@8@>20=8O 284. 

#@8<5@ 3.  

 
#@8<5@ 4.  



 

 
 

#@8<5@ 5.  

 
#@8<5@ 6. 

 
 

 

 

 

#@8<5@ 7. !09B8 ?;>I04L :@82>;8=59=>9 B@0?5F88, >3@0=8G5==>9 ;8=8O<8: y=4x-

x²;y=0; x=0; x=4. 
$5H5=85.  %B@>8< 3@0D8:8 40==KE ;8=89.   

1) y=4x-x² 4 ?0@01>;0 (2840 y=ax²+bx+c). �0?8H5< 
40==>5 C@02=5=85 2 >1I5< 2845:y=-x²+4x. �5B28 MB>9 
?0@01>;K =0?@02;5=K 2=87, B0: :0: ?5@2K9 :>MDD8-
F85=B 0=-1<0. 
�5@H8=0 ?0@01>;K =0E>48BAO 2 B>G:5 O′(m; n), 
345 

 
"′(2; 4). !C;8 DC=:F88 (B>G:8 ?5@5A5G5=8O 
3@0D8:0 A >ALN "E) =0945< 87 C@02=5=8O: 
4E-E²=0. 
�K=>A8< E 70 A:>1:8, ?>;CG05<:  E(4-E)=0. 
"BAN40, E=0 8;8 E=4.  �1AF8AAK B>G5: =0945=K, 
>@48=0B0 @02=0 =C;N 4 8A:><K5 B>G:8: (0; 

0) 8 (4; 0). 

2) y=0 4 MB> >AL "E; 3) E=0 4 MB> >AL "y; 4) E=4 4 ?@O<0O, ?0@0;;5;L=0O >A8 "y 8 
>BAB>OI0O >B =55 =0 4 548=8G=KE >B@57:0 2?@02>. 
#;>I04L ?>AB@>5==>9 :@82>;8=59=>9 B@0?5F88 =0E>48< ?> (D. !-�). ' =0A f (x)=4x-

x²,a=0, b=4. 



 
 

8 &9BD<O 69DBOFABEF< < @4F9@4F<K9E>4O EF4F<EF<>4 
8.1 �>?@>AK : 70=OB8N 

1. %>G5B0=8O.  
2. $07<5I5=8O. 
3. #5@5AB0=>2:8. 
4. %;CG09=K5 ?@>F5AAK. 
5.  "B=>A8B5;L=0O G0AB>B0 A>1KB8O.  
6. #>4AG5B 25@>OB=>AB8 A>1KB8O.  
7. �8A:@5B=0O A;CG09=0O 25;8G8=0 (�%�). �0:>= @0A?@545;5=8O �%�.  

8. +8A;>2K5 E0@0:B5@8AB8:8 �%�: <0B5<0B8G5A:>5 >6840=85, 48A?5@A8O, 
A@54=55 :204@0B8G5A:>5 >B:;>=5=85. 

 

8.2 #@8 ?>43>B>2:5 : 2>?@>A0< 0:F5=B8@>20BL 2=8<0=85 =5>1E>48<> =0 ?@028;L-
=>ABL 2K1>@0 D>@<C;K 4;O @5H5=8O 40==>9 7040G8, 206=>ABL ?>@O4:0 2 A>AB02;5==KE 
?>4<=>65AB20E, =0;8G85 8;8 >BACBAB285 ?>2B>@5=89 M;5<5=B>2 2 :064>< 87 A>AB02;O5<KE 
?>4<=>65AB2; =0 >?@545;5=88 48A:@5B=>9 A;CG09=>9 25;8G8=K, 8 =0 B>, GB> AC<<0 25@>-
OB=>AB59 2 B01;8F5 @0A?@545;5=8O A;CG09=>9 25;8G8=K @02=0 1. 

#@8<5@ 1. �0?8A0BL 2A5 @07<5I5=8O 157 ?>2B>@5=89 >1J5<>< 2, :>B>@K5 <>6=> 
A>AB028BL 87 M;5<5=B>2 <=>65AB20  { 1, 2, 3 }.   

+8A;> B0:8E @07<5I5=89 >?@545;O5< ?> D>@<C;5  (4.1)      �  = 3·2 = 6. 
 -B> 1C4CB A;54CNI85 @07<5I5=8O      ( 1,2 ),  ( 1,3 ),  ( 2,1 ),  ( 2,3 ),  ( 3,1 ),  ( 3,2 ). 

#@8<5@ 2. �0?8A0BL 2A5 ?5@5AB0=>2:8 87 M;5<5=B>2 <=>65AB20  { 1,2,3 }. 

+8A;> ?5@5AB0=>2>: >?@545;O5< :0:       $ = 3! = 2·3 = 6. -B> 1C4CB A;54CNI85 
?5@5AB0=>2:8 

( 1,2,3 ), ( 1,3,2 ), ( 2,1,3 ), ( 2,3,1 ), ( 3,1,2 ), (3,2,1). 

#@8<5@ 3. %:>;L:8<8 A?>A>10<8 <>6=> A>AB028BL A?8A>: 87 25 ABC45=B>2. 
+8A;> 2A5E A?>A>1>2, >G5284=>, >?@545;O5BAO G8A;>< 2A5E ?5@5AB0=>2>: 87 25 

@07=KE M;5<5=B>2 8 2KG8A;O5BAO :0:   $  = 25! 

 #@8<5@ 4. %:>;L:8<8 A?>A>10<8 <>6=> 2K1@0BL  5  =><5@>2 87  36? 

+8A;> B0:8E A?>A>1>2 1C45B @02=> G8A;C =5C?>@O4>G5==KE 2K1>@>: 
157 ?>2B>@5=89 >1J5<>< 5, :>B>@K5 <>6=> A>AB028BL 87 36 M;5<5=B>2, B.5. MB> 1C4CB 
A>G5B0=8O ?>  5 M;5<5=B>2. +8A;> 8E 1C45B @02=> 

% =  =  376992. 
 

#@8<5@ 5 �>B5@5O A>AB>8B 87 1000 18;5B>2, A@548 =8E 200 2K83@KH=KE. !0C304 2K=8<0-
5BAO >48= 18;5B 87 1000. +5<C @02=0 25@>OB=>ABL B>3>, GB> MB>B 18;5B 2K83@KH=K9? 
РеHеA8е: @07;8G=KE 8AE>4>2 2 MB>< ?@8<5@5 1000 (n=1000). � 8=B5@5ACNI55 =0A A>1K-
B85 � 2E>4OB 200 8AE>4>2 (m=200). &0:8< >1@07><, 

 



#@8<5@ 6. � :>@>1:5 ;560B 200 15;KE, 100 :@0A=KE 8 50 75;5=KE H0@>2. !0C40GC 2K=8-
<05BAO >48= H0@. +5<C @02=K 25@>OB=>AB8 ?>;CG8BL H0@ 15;>3>, :@0A=>3> 8;8 75;5=>3> 
F25B0? 
РеHеA8е: $0AA<>B@8< A>1KB8O: �={2K=C;8 15;K9 H0@}, �={2K=C;8 :@0A=K9 H0@}, 
%={2K=C;8 75;5=K9 H0@}. n=350, B>340 

 

   

 
#@8<5@ 7  � :0:8< :;0AA0< A>1KB89 (2>7<>6=>5, =52>7<>6=>5, 4>AB>25@=>5) >B=>-

AOBAO: 0) @0AAB>O=85 <564C 42C<O ?@>872>;L=K<8 3>@>40<8 <5=LH5, G5< 50 BKAOG :8;>-
<5B@>2; 1) =0C304 2K1@0==>5 A;>2> @CAA:>3> O7K:0 70:0=G8205BAO 1C:20<8 «=7>»; 2) �0AO 
2K83@05B 2 ;>B5@55? 
$5H5=85. 
#5@2>5 87 A>1KB89 4>AB>25@=>5, 0 2B>@>5 3 =52>7<>6=>5. &@5BL5 A>1KB85 <>65B ?@>87>9-
B8, 0 <>65B =5 ?@>87>9B8 3 >=> O2;O5BAO 2>7<>6=K<, => =5 4>AB>25@=K<. 

#@8<5@ 8. ':068B5 A>1KB8O, ?@>B82>?>;>6=K5 40==K<: 0) =0 :C18:5 2K?0;> 1; 1) 
%25B0 ?>;CG8;0 =0 M:70<5=5 «5»; 2) ?>A;5 =>G8 =0ABC?05B CB@>? 
$5H5=85 
0) !0 :C18:5 =5 2K?0;> 1; 1) %25B0 =5 ?>;CG8;0 =0 M:70<5=5 «5» (2 B>< A;CG05, 5A;8 %25B0 
A4020;0 M:70<5=, B> <>6=> CB25@640BL, GB> %25B0 ?>;CG8;0 :0:CN-B> 4@C3CN >F5=:C); 2) 
?>A;5 =>G8 =5 =0ABC?05B CB@>. �0<5B8<, GB> A>1KB85, ?@>B82>?>;>6=>5 A>1KB8N 2) O2;O-
5BAO =52>7<>6=K< (2> 2AO:>< A;CG05, 2 =0H59 >1K45==>9 687=8). 

 

 #@8<5@ 9. %>2<5AB=K ;8 A>1KB8O: 0) =0 ?5@2>< :C18:5 2K?0;> 1, 0 =0 2B>@>< 3 2; 1) .@0 
?>Hё; 2 H:>;C, 0 702B@0 1C45B 4>64L; 2) �20=>2 2 =0AB>OI55 2@5<O O2;O5BAO ?@57845=B>< 
AB@0=K, 8 #5B@>2 O2;O5BAO ?@57845=B>< B>9 65 AB@0=K. 
$5H5=85. 
#0@0 A>1KB89 87 ?@8<5@0 0) A>2<5AB=0, B0: :0: <>65B ?@>87>9B8 >4=>2@5<5==>. &>G=> B0: 
65 A>2<5AB=0 8 ?0@0 A>1KB89 1). #0@0 A>1KB89 2) =5A>2<5AB=0, B0: :0: =5 <>65B ?@>87>9-
B8 >4=>2@5<5==>. 
#@8<5@ 10. #0:5BK 0:F89 :><?0=89 �, � 8 % <>3CB 40BL 4>E>4 2;045;LFC A 25@>OB=>ABLN 
0,7, 0,8, 0,6 A>>B25BAB25==>. !09B8 25@>OB=>ABL B>3>, GB> 2;045;5F ?0:5B>2 0:F89 @07;8G-
=KE D8@< ?>;CG8B 4>E>4 0) B>;L:> ?> >4=><C ?0:5BC 0:F89; 1) E>BO 1K ?> >4=><C ?0:5BC 
0:F89. 
0) #CABL A>1KB85 � A>AB>8B 2 B><, GB>1K ?>;CG8BL 4>E>4 B>;L:> ?> >4=><C  
?0:5BC 0:F89. $0AA<>B@8< B0:85 A>1KB8O:  
A1 - ?>;CG8BL ?@81K;L >B 0:F89 ?@54?@8OB8O A,  
A2 - ?>;CG8BL ?@81K;L >B 0:F89 ?@54?@8OB8O B,  
A3 - ?>;CG8BL ?@81K;L >B 0:F89 ?@54?@8OB8O C.  
%>>B25BAB2CNI85 25@>OB=>AB8 A>1KB89 @02=K:  

 
1) $0AA<>B@8< A>1KB85 �, A>AB>OI55 2 B><, GB> 2;045;5F =5 ?>;CG8B ?@81K;8. &>340, 
?@8=8<0O >1>7=0G5=8O ?@54K4CI53> ?C=:B0, ?>;CG8<:  

. 

%>1KB85 , ?@>B82>?>;>6=>5 A>1KB8N B, A>AB>8B 2 B><, GB>1K ?>;CG8BL ?@81K;L E>BO 



1K ?> >4=><C ?0:5BC 0:F89. %;54>20B5;L=>,  

. 
#@8<5@ 11. !0 702>45, 873>B>2;ONI5< 1>;BK, ?5@20O <0H8=0 ?@>872>48B 25%, 2B>@0O - 
35%, B@5BLO - 40% 2A5E 8745;89. � 8E ?@>4C:F88 1@0: A>AB02;O5B A>>B25BAB25==> 5, 4 8 
2%.  0) �0:>20 25@>OB=>ABL B>3>, GB> A;CG09=> 2K1@0==K9 1>;B 45D5:B=K9?  
1) %;CG09=> 2K1@0==K9 87 ?@>4C:F88 1>;B >:070;AO 45D5:B=K<. �0:>20 25@>OB=>ABL B>3>, 
GB> >= 1K; ?@>872545= ?5@2>9, 2B>@>9, B@5BL59 <0H8=>9?  
$5H5=85. #CABL A>1KB85  = {2K1@0BL 45D5:B=K9 1>;B}.  
�K428305< B@8 38?>B57K:  
={1>;B 873>B>2;5= ?5@2>9 <0H8=>9}, =0,25, =0,05;  

={1>;B 873>B>2;5= 2B>@>9 <0H8=>9}, =0,35, =0,04;  

={1>;B 873>B>2;5= B@5BL59 <0H8=>9}, =0,4, =0,02.  

0)  

1)  

 

 
 

#@8<5@ 12. �8A:@5B=0O A;CG09=0O 25;8G8=0 ) 7040=0 B01;8F59 @0A?@545;5=8O: 
 ) 2 3 5 6 

$ 0,5 0,2 0,2 0,1 

!09B8  ()), D(X), σ(X). 
$5H5=85.  

�8A?5@A8N 2KG8A;8< ?> D>@<C;5 . 

; 

; 

 
#@8<5@ 13. #CABL A;CG09=0O 25;8G8=0 8<55B A;54CNI89 70:>= @0A?@545;5=8O 
 

 -1 0 2 

P 1/4 1/4 1/2 

�KG8A;8BL <0B5<0B8G5A:>5 >6840=85 M, 48A?5@A8N D 8 A@54=5:204@0B8G5A:>5 
>B:;>=5=85 . 

$5H5=85. #> >?@545;5=8N <0B5<0B8G5A:>5 >6840=85  @02=> 
4/14/124/104/11 M . 

�0;55, 4/54/124/104/1)1(
222

1

22 õ


i
iipxM , 0 ?>B><C 

16/1916/14/5)(
22   MMD . 

%@54=5:204@0B8G5A:>5 >B:;>=5=85 4/19  D . 

 

#@8<5@ 14. �;O ?0@K A;CG09=KE 25;8G8= 87 7040G8 3 2KG8A;8BL )(M . 

РеHеA8е. #>;L7C5<AO D>@<C;>9, C:070==>9 2KH5. � 8<5==>, 2 :064>9 :;5B:5 B01;8-
FK 2K?>;=O5< C:070==CN >?5@0F8N (B.5. C<=>65=85 7=0G5=89 ix 8 iy ) 8 @57C;LB0B C<=>-



605< =0 25@>OB=>ABL 2 :;5B:5, 8 2A5 MB> AC<<8@C5< ?> 2A5< :;5B:0< B01;8FK. � 8B>35 ?>-
;CG05<: 

16/74/38/18/316/1

8/3218/11116/32016/11016/32116/111)(


M

 

 

#@8<5@ 15. !09B8 8=B53@0;L=CN DC=:F8N @0A?@545;5=8O A;CG09=>9 25;8G8=K ), 7040=-
=>9 @O4>< @0A?@545;5=8O: 

% 1 2 3 

Р 0,3 0,2 0,5 

8 ?>AB@>8BL 55 3@0D8:. 
$5H5=85. #CABL  х ≤ 1, B>340 F(x) = 0, B0: :0: A>1KB85 % < х 1C45B =52>7<>6=K<. �A-

;8 1 < х ≤ 2, B> =0 >A=>20=88 @025=AB20 8<55< F(x) = p1 = 0,3. �A;8 2 < х ≤ 3, B> F(x) = 

p1 + p2 = 0,5. 

�A;8 х > 3, B> F(x) = p1  + p2 + p3 = 1.  

":>=G0B5;L=> ?>;CG05< 

 
     �@0D8: DC=:F88 F(х) 87>1@065= =0 
@8A.  

      

 

 

 
 

 

 

 



  

 

(���$��0!"� �"%'��$%&��!!"� �.���&!"� "�$��"��&��0!"� 
'+$����!�� �/%,��" "�$��"��!�/   

«"$�!�'$�%��� �"%'��$%&��!!/� ��$�$!/� '!���$%�&�&» 
 

(0>G?ьF5F ED54A53B CDBH5EE8BA0?ьAB3B B1D07B20A8я 
        

 

 

 

 

 

 

 

 

 

 

 

 

 �&"��+�%���  $��" �!��*��  #"  �/#"�!�!�. 

  

%� "%&"/&��0!"�  $��"&/  #"  ��%*�#��!� 

 

�!.01  �&� �&��� 

 

 

 

 

%C5F80?ьABEFь 21.02.05 �9@9?PAB-<@GM9EF69AAO9 BFABL9A<S  
 

 

(BD@0 B1GG5A8я BKA4S 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

"D5A1GD3, 2021 3. 
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�4AAB9 GK95AB-@9FB8<K9E>B9 CBEB5<9 CD98A4;A4K9AB 8?S 6OCB?A9A<S 
E4@BEFBSF9?PAOI D45BF CB 8<EJ<C?<A9 « 4F9@4F<>4» 8?S EFG89AFB6 EC9J<4?PABEF< 
«�9@9?PAB-<@GM9EF69AAO9 BFABL9A<S» BKAB= HBD@O B5GK9A<S. #BEB5<9 EBBF69FEF6G9F 
FD95B64A<S@ H989D4?PAB7B 7BEG84DEF69AAB7B B5D4;B64F9?PAB7B EF4A84DF4 %#" < D45BK9= 
CDB7D4@@O CB 8<EJ<C?<A9.  

&4> >4> E4@BEFBSF9?PA4S D45BF4 S6?S9FES B5S;4F9?PAO@ GE?B6<9@ BD74A<;4J<< 
GK95AB7B CDBJ9EE4, FB 84AAB9 CBEB5<9 CD<;64AB ECBEB5EF6B64FP CD<B5D9F9A<R 
EFG89AF4@< A9B5IB8<@OI G@9A<= < A46O>B6 CD< 6OCB?A9A<< <A8<6<8G4?PAOI D45BF, 
D4;6<F<R ?B7<K9E>B7B @OL?9A<S, G@9A<R CD<@9ASFP CB?GK9AAO9 ;A4A<S 6 
CDBH9EE<BA4?PAB= 89SF9?PABEF<.  

'K95AB-@9FB8<K9E>B9 CBEB5<9 EB89D:<F ;484A<S 8?S E4@BEFBSF9?PAOI D45BF < 
CB8DB5AO9 @9FB8<K9E><9 G>4;4A<S CB <I 6OCB?A9A<R E D4;B5D4AAO@< CD<@9D4@<. &4>:9 
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x
3

2

2

42

32
lim ÷÷

ø

ö
÷÷
ø

ö




 

 

8)   4)  
25152

25254
lim

2

2

2 


 xx

xx

x
;           5)  

25152

25254
lim

2

2

5 


 xx

xx

x
;         6) 

25152

25254
lim

2

2




 xx

xx

x
; 

 

       7)  ø ùxctgx
x

26sinlim
0


 ;           8)  

72

43

23
lim




÷
ø
ö

÷
ø
ö

 n

n n

n
 

 

9)   4)  
32

152
lim

2

2

3 


 xx

xx

x
;              5)  

9

27
lim

2

3

3 


 x

x

x
;                   6)  

Exx

xx

x 


 42

34

23

127
lim ; 

 



  

 

       7)  
xtg

x

x 3

2sin
lim

0
;                     8)  

36

3

3

15

25
lim

x

x x

x


 ÷÷
ø

ö
÷÷
ø

ö



 

 

10)  4) 
472

8143
lim

2

2

2 


 xx

xx

x
;           5)  

472

8143
lim

2

2

4 


 xx

xx

x
;           6) 

472

8143
lim

2

2




 xx

xx

x
; 

 

       7) ø ùxctgxtg
x

32lim
0


 ;           8) 

24

4

6
lim




÷
ø
ö

÷
ø
ö

 n

n n

n
 

 

11)  4) 
152

34
lim

2

2

3 


 xx

xx

x
;             5)  

93

65
lim

2

2

3 


 x

xx

x
;               6) 

43

23 23
lim

xx

Exx

x 



; 

 

       7)  
x

x

x 2sin

6
lim

3

3

0
;                   8)  

102

10

10

27

37
lim

x

x x

x


 ÷÷
ø

ö
÷÷
ø

ö



 

 

12)  4) 
252

10113
lim

2

2

3 


 xx

xx

x
;          5)  

252

10113
lim

2

2

2 


 xx

xx

x
;          6) 

252

10113
lim

2

2




 xx

xx

x
; 

 

       7) 
x

x

x 2arcsin

4
lim

0
;                 8)  

3

65

35
lim




÷
ø
ö

÷
ø
ö

 n

n n

n
 

 

13)  4) 
3

1
lim

2

2 


 x

xx

x
;                5) 

8

82
lim

3

2

2 


 x

xx

x
;               6)  

43

23

2

25
lim

xx

Exx

x 



; 

 

        7) 
x

x

x 3sin

12
lim

3

3

0
;                   8) 

5

26

16
lim

5

5
x

x x

x
÷÷
ø

ö
÷÷
ø

ö




 

 

14)  4)  
65

352
lim

2

2

3 


 xx

xx

x
;           5)  

65

352
lim

2

2

3 


 xx

xx

x
;             6)  

65

352
lim

2

2




 xx

xx

x
; 

 

       7) 
xctg

xctg

x 6

3
lim

0
;                     8) 

53

34

54
lim




÷
ø
ö

÷
ø
ö

 n

n n

n
 

 

15)  4)  
104

3
lim

3

2

0 


 xx

xx

x
;           5) 

232

12
lim

2

2

5,0 


 xx

xx

x
;             6) 

32

3

645

123
lim

xx

xx

x 



; 

 

        7) 
3

3

0 10

4
lim

x

xtg

x
;                     8) 

22

13

53
lim

x

x x

x
÷
ø
ö

÷
ø
ö




 

 



  

 

16)  4) 
62

274
lim

2

2

0 


 xx

xx

x
;            5) 

62

274
lim

2

2

2 


 xx

xx

x
;               6) 

62

274
lim

2

2




 xx

xx

x
; 

         

        7) 
x

xtg

x 5sin

2
lim

0
;                    8) 

54

32

52
lim




÷
ø
ö

÷
ø
ö

 n

n n

n
 

 

17)  4) 
3134

352
lim

2

2

1 


 xx

xx

x
;           5) 

127

9
lim

2

2

3 


 xx

x

x
;               6) 

43

132
lim

2

2




 xx

Ex

x
; 

 

        7) 
xtg

xtg

x 3

2
lim

2

2

0
;                     8) 

x

x x

x
4

2

2

33

23
lim



 ÷÷
ø

ö
÷÷
ø

ö



 

 

18)  4)  
4

3
lim

2

2

2 


 x

xx

x
;                5) 

1

123
lim

3

2

1 


 x

xx

x
;               6) 

12

2
lim

2

2




 xx

xx

x
; 

 

        7) 
x

x

x 2sin

3
lim

0
;                     8) 

32

63

13
lim




÷
ø
ö

÷
ø
ö

 n

n n

n
 

 

19)  4) 
12

154
lim

2

2

1 


 xx

xx

x
;              5) 

12

374
lim

2

2

1 


 xx

xx

x
;             6) 

53

5

523

234
lim

xx

xx

x 



; 

        7) 
3

3

0 sin

sin
lim

x

x

x
;                         8) 

46

3

3

22

72
lim

x

x x

x
÷÷
ø

ö
÷÷
ø

ö




 

 

20)  4)  
12

2
lim

2

2

2 


 xx

xx

x
;                 5) 

2

2

4 34

472
lim

xx

xx

x 



;              6) 

43

18
lim

2

3




 xx

Ex

x
; 

 

        7) 
x

x

x 3sin

5sin
lim

0
;                         8) 

4

45

35
lim




÷
ø
ö

÷
ø
ö

 n

n n

n
 

 

21)  4) 
2

6
lim

2

1 


 x

xx

x
;                   5) 

65

992
lim

2

2

3 


 xx

xx

x
;                6) 

1

453
lim

2

2




 xx

Ex

x
; 

 

        7) 
x

tgx

x 6arcsin
lim

0
;                    8)  

x

x x

x
÷
ø
ö

÷
ø
ö
 3

lim  

 

22)  4) 
1

1
lim

4 


 x

E
x

;                        5) 
82

43
lim

2

2

4 


 xx

xx

x
;                      6) 

2

2

43

42
lim

Ex

EE
x 




; 

 



  

 

          7) 
4

3

0

sin
lim

x

x

x
;                     8) 

x

x x

x
÷
ø
ö

÷
ø
ö
 12

2
lim  

 

23)  4) 
252

82
lim

2

2

2 


 xx

xx

x
;                5) 

252

82
lim

2

2

2 



 xx

xx

x
;             6) 

152

43
lim

3

2




 xE

EE
x

; 

 

        7) 
3

3

0

3sin
lim

x

x

x
;                   8) 

5,0

12

32
lim




÷
ø
ö

÷
ø
ö

 x

x x

x
 

 

24)  4) 
34

123
lim

2

2

1 


 xx

xx

x
;           5)  

34

123
lim

2

2

1 


 xx

xx

x
;               6) 

275

123
lim

26

4




 xE

EE
x

; 

 

        7)  
x

xarctg

x 2

8
lim

0
;                8) 

x

x x

x
÷
ø
ö

÷
ø
ö



 3

2
lim  

 

25)  4)  
6113

352
lim

2

2

1 


 xx

xx

x
;         5) 

6113

352
lim

2

2

3 


 xx

xx

x
;          6) 

522

938
lim

25

25




 xE

EE
x

; 

 

        7) 
xtg

xtg

x 9

3
lim

0
;                       8) 

x

x x

x
3

1
lim ÷

ø
ö

÷
ø
ö


. 

 

 

�040A85 6 
!4=8<F9 ;A4K9A<S CDB<;6B8AOI C', C'', C''' G>4;4AAB= HGA>J<< 6 FBK>9 E0. 

 

1) 
12

ý
E
EC , E0 = 1;                                     2) ø ù12ý EsinEC , E0 = 0;           

 

3) ýC ø ù2E1ln  , E0 =  -1;                            4) EEC ý , E0 = 1;     

 

5) 
2E9EC ý , E0 = -1;                                  6) ø ù2xarcsinCý , E0 = 0; 

 

7) 
1

1


ý

x
y , E0 = 0;                                    8) 

x

x
y

1
ý , E0 = 1;                

       

9) ÷
ø
ö

÷
ø
öý
x

siny
1

, E0 = 1;                                  10) 
3 xsinxy ý , E0 = 0,5;      

 

11) 
11

1
3 
ý

x
y , E0 = 0;                            12) 3

1

x
xy ý , E0 = 1; 



  

 

 

13) 
xx

ey
ý

2

, E0 = 0;                                   14) tgxy ý , E0 = 1;     

 

 15) ctgxy ý , E0 = 0;                                    16) 
x

x
y

52
ý , E0 = 1;     

  

17) 
23x

ey
ý , E0 = 0;                                   18) ø ù42ý xlny , E0 = 1; 

 

19) ø ù12ý xcosxy , E0 = -1;                   20) ø ù2xarccosyý , E0 = 0;    

 

 21) 
1

ý
x

x
y , E0 = 1;                                22) ÷

ø
ö

÷
ø
öý
x

cosy
1

, E0 = 1;    

 

23) 
x

exy ý 2
, E0 = -1;                             24) 

3 cosxxy ý , E0 = 0,5; 

 

25) 
11

1
3 
ý

x
y , E0 = 0. 

 

 

�040A85 7 
�EE?98G=F9 84AAGR HGA>J<R < CBEFDB=F9 99 7D4H<>. 
 

1) C = 3E3 - 15E2 + 36 

2) C = E3 - 9E2 + 24E  
3) C = E3 - 3E2 - 9E + 4 

4) C = 2E4 - 4E2 + 3 

5) C = 6E2 - 3E4 + 1 

6) C = 2E3 - 3E2 + 7 

7) C = E3 - 3E2 - 9E + 2 

8) C = 3E4 - 6E2 + 1 

9) C = E3 - 9E2 + 24E - 16 

10) C = 3E4 - 8E3 + 1 

11) C = E3 - 12E 
12) C = E4 - 2E2 - 3 

13) C = E3 + 3E2 

14) C = 2E4 - E2 

15) C = E3 - 3E2 - 9E 
16) C = E4 - 4E2 + 3 

17) C = -E3 + 6E2 

18) C = E3 - 3E 
19) C = -E4 + 2E2 

20) C = E3 - 6E2 + 5E 
21) C = E3 - 12E2 + 36 

22) C = 2E3 - 3E2 + 15 

23) C = 6E2 - 3E4 + 5 



  

 

24) C = 3E4 - 8E3 - 2  

25) C = E3 - 3E + 4 

 

 

�040A85 8 
!4=8<F9 C?BM48P H<7GDO, B7D4A<K9AAB= G>4;4AAO@< ?<A<S@<. %89?4=F9 K9DF9:. 
 

1) C = E - 1, C = E2 - 4E + 3 

2) C = E - 3, C = E2 + 4E - 3 

3) C = 1 - E, C = 3 - 2E - E2 

4) C = E, C = 2 + 2E - E2 

5) C = E2 - E + 1, C = E + 1 

6) C = 2 - 2E2, C = E + 1 

7) C = E2 + 3E + 1, C = -2E - 3 

8) C = -3E2 + 21E - 11, C = 3E + 4 

9) C = 2E - 3, C = -E2 + 3E - 1 

10) C = 3 + 2E - E2, C = E + 1 

11) C = 2E - 10, C = 
3

1
(E - 5)2 

12) C = E2 + 4E + 3, C = E + 3 

13) C = E2 - 2E - 1, C = E - 1 

14) C = E2, C = E + 2 

15) C = E2 - 2E + 3, C = 3E - 1 

16) C = E2 - 2E, C = E + 1 

17) C = 9 - E2, C = 0 

18) C = 4E - E2, C = 0 

19) C = E2 - 2E + 3, C = 6 

20) C = E2 + 2E + 3, C = 6 

21) C = E2 - 4E, C = 0 

22) C = E2 - 3, �Х , E = -1, E = 1 

23) C = -E2 + 9, �Х,  E = 0, E = 2 

24) C = E2 + 1, �Х, E = 1, E = 4 

25) C = E2, �Х, E = -1, E = 1 

 

 

�040A85 9 
�484A ;4>BA D4ECD989?9A<S E?GK4=AB= 69?<K<AO Х (6 C9D6B= EFDB>9 F45?<JO 84AO 
6B;@B:AO9 ;A4K9A<S 69?<K<AO Х, 4 6B 6FBDB= EFDB>9 G>4;4AO 69DBSFABEF< @ QF<I 
6B;@B:AOI ;A4K9A<=). #BEFDB=F9 @AB7BG7B?PA<> D4ECD989?9A<S < A4=8<F9: 
4) @4F9@4F<K9E>B9 B:<84A<9 М(Х); 
5) 8<EC9DE<R D(Х); 
6) ED98A99 >648D4F<K9E>B9 BF>?BA9A<9 σ; 

7) HGA>J<R D4ECD989?9A<S F(E) < CBEFDB=F9 99 7D4H<>. 
 

1)  

Х 23 25 28 29 

@ 0,3 0,2 0,1 0,4 

 

2)  



  

 

Х 18 22 23 26 

@ 0,3 0,1 0,2 0,4 

 

3)  

Х 12 14 16 20 

@ 0,5 0,1 0,2 0,2 

 

4)  

Х 78 80 84 85 

@ 0,3 0,1 0,2 0,4 

 

5)  

Х 25 27 30 32 

@ 0,4 0,2 0,1 0,3 

 

6)  

Х 35 39 42 46 

@ 0,3 0,4 0,2 0,1 

 

7)  

Х 31 34 37 40 

@ 0,5 0,1 0,3 0,1 

 

8)  

Х 37 41 43 45 

@ 0,5 0,2 0,1 0,2 

 

9)  

Х 24 26 28 30 

@ 0,2 0,1 0,3 0,4 

 

10)  

Х 45 47 50 52 

@ 0,4 0,1 0,3 0,2 

 

11)  

Х 28 32 34 36 

@ 0,2 0,5 0,2 0,1 

12)  

Х 25 28 30 33 

@ 0,2 0,3 0,4 0,1 



  

 

 

13)  

Х 21 25 28 31 

@ 0,4 0,3 0,1 0,2 

 

14)  

Х 46 49 51 55 

@ 0,1 0,2 0,3 0,4 

 

15)  

Х 17 20 23 27 

@ 0,3 0,2 0,1 0,4 

 

16)  

Х 16 21 25 27 

@ 0,3 0,1 0,2 0,4 

 

17)  

Х 30 32 35 40 

@ 0,5 0,2 0,1 0,2 

 

18)  

Х 60 64 67 70 

@ 0,3 0,4 0,1 0,2 

 

19)  

Х 56 58 60 64 

@ 0,4 0,2 0,3 0,1 

 

20)  

Х 12 16 19 21 

@ 0,1 0,5 0,1 0,3 

21)  

Х 42 45 48 52 

@ 0,4 0,1 0,2 0,3 

 

22) 

Х 53 55 58 61 

@ 0,4 0,2 0,1 0,3 

 

23)  



  

 

Х 13 15 18 19 

@ 0,2 0,2 0,1 0,5 

 

24)  

Х 34 36 40 42 

@ 0,3 0,1 0,2 0,4 

 

25)  

Х 65 68 72 74 

@ 0,1 0,2 0,4 0,3 
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�040A85 1 
�OCB?A<F9 89=EF6<S E @4FD<J4@<. 
 

4) 8B>4:<F9, KFB А  В ≠  В   А, 789  
 

                
 

 9H9=89 
'@AB:<6 CB BK9D98< EFDB>< @4FD<JO А A4 EFB?5JO В, CB?GK<@: 
 



  

 

ý
÷
÷
÷

ø

ö

÷
÷
÷

ø

ö



÷
÷
÷

ø

ö

÷
÷
÷

ø

ö


ý

312

302

431

325

436

752

ВА  

 

 
 

÷
÷
÷

ø

ö

÷
÷
÷

ø

ö
ý
÷
÷
÷

ø

ö

÷
÷
÷

ø

ö





ý
23127

21224

2132

9620315645

12924418866

211587614102

. 

 

�A4?B7<KAB A4IB8<@ CDB<;6989A<9 В   А: 

 

 
 

 
 

. 

 

&4><@ B5D4;B@, CB?GK49@, KFB  А  В ≠  В   А; 

 

5)  A4=8<F9 А  А-1, 9E?< 
 

  
 

 9H9=89 
+FB5O A4=F< А  А-1, AG:AB EA4K4?4 CB?GK<FP @4FD<JG А-1 – B5D4FAGR 8?S @4FD<JO А. 
!4IB8<@ BCD989?<F9?P @4FD<JO А CB CD46<?G FD9G7B?PA<>B6: 
 

, ;A4K<F, 

84AA4S @4FD<J4 A96ODB:89AA4S. 
�OK<E?<@ 4?795D4<K9E><9 8BCB?A9A<S Q?9@9AFB6 @4FD<JO А: 
 



  

 

; 

 

; 

 

; 

 

; 

 

; 

; 

 

; 

 

; 

 

.

 

%BEF46<@ 6ECB@B74F9?PAGR @4FD<JG В*: 

 

,             . 

 

%BEF46<@ FD4AECBA<DB64AAGR @4FD<JG , ;4@9A<6 6 @4FD<J9  EFDB>< EFB?5J4@<: 
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%BEF46PF9 @AB:9EF64 А < В <; K<E9?, EBBF69FEF6GRM<I 64L9@G CB?AB@G <@9A< < H4@<?<< 
(59; CB6FBD9A<=). �?S QFB7B ;4C<L<F9 69EP 4?H46<F < DS8B@ E  >4:8B= 5G>6B= CB8C<L<F9 
99 AB@9D. �OCB?A<F9 E?98GRM<9 BC9D4J<< E CB?GK<6L<@<ES @AB:9EF64@<:  
4) ВАø ; 

5) ВА÷ ; 

6) А \  В; 

7) В \  А; 

8) ВАô  < D9;G?PF4F <;B5D4;<F9 A4 K<E?B6B= C?BE>BEF<. 
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CD< E → > BCD989?S9FES K?9A4@< E A4<5B?PL<@< CB>4;4F9?S@< EF9C9A9= (EBBF69FEF69AAB 
3E2 < E2), D4;89?<@ K<E?<F9?P < ;A4@9A4F9?P A4 E2, F.9. A4 E E A4<5B?PL<@ CB>4;4F9?9@ 
EF9C9A< K<E?<F9?S < ;A4@9A4F9?S. �ECB?P;GS F9BD9@O B CD989?4I, CB?GK<@: 
 

3
1

3

21
1

15
3

lim
2

153

lim
2

153
lim

2

2

222

2

222

2

2

2

ýý



ý



ýúû
ù
úû
ù


ý





EE

EE

EE
x

E
E
EE

x

E
E

xE
xE

xxx
, 

F4> >4> 

0
5


x
; 0

1
2


x
; 0

1


x
 8 0

2
2


x
 ?@8 x ; 

 

7) 
x

x

x 8sin

4sin
lim

0
 

 

 9H9=89 

�@99@ A9BCD989?9AABEFP 6<84 úû
ù

úû
ù
0

0
. �ECB?P;GS C9D6O= ;4@9K4F9?PAO= CD989? 6<84 

1
sin

lim
0

ý
 x

x

x
, CB?GK<@: 

 

2

1
11
2

1

8sin

8
lim

4

4sin
lim
2

1

8

4

8sin

8

4

4sin
lim
0

0

8sin

4sin
lim

0000
ýý÷
ø
ö
÷
ø
ö÷
ø
ö
÷
ø
öý÷
ø
ö

÷
ø
ö ýúû
ù
úû
ùý

 E
x

x

x

E
x

x

x

x

x

xxxx
; 

 

8) 
x

x x

x
4

12

32
lim ÷

ø
ö

÷
ø
ö




 

 

 9H9=89 

�@99@ A9BCD989?9AABEFP 6<84  1 , F4> >4> 1
12

32
lim ý




 E
E

x
, ý


E

x
4lim . �ECB?P;GS 6FBDB= 



  

 

;4@9K4F9?PAO= CD989? 6<84 9
E

x

x
ý÷
ø
ö

÷
ø
ö


1
1lim , 6O89?<@ G 8DB5< J9?GR K4EFP: 

 

12

2
1

12

2)12(

12

32


ý




ý



EE
E

E
E

. 

 

&B784 CB?GK<@: 

412

8
lim

4
12

2

2

12
44

12

2
1lim

12

2
1lim

12

32
lim 

÷
ø
ö
÷
ø
ö










ýý

÷÷
÷

ø

ö

÷÷
÷

ø

ö
÷
ø
ö

÷
ø
ö

ý÷

ø
ö

÷
ø
ö

ý÷

ø
ö
÷
ø
ö

 

ee
xxx

x x

x
x

xx

x

x

x

x

x

x . 
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!4=8<F9 ;A4K9A<S CDB<;6B8AOI C', C'', C''' G>4;4AAB= HGA>J<< 6 FBK>9 E0: 

E9EC 33 ý , E0 = 1. 

 

 9H9=89 
(GA>J<S C CD98EF46?S9F EB5B= CDB<;6989A<9 86GI HGA>J<=: u = x3, v = e3x. �ECB?P;GS 
CD46<?B 8<HH9D9AJ<DB64A<S øùøùø ù øùøùøùøùxgxfxgxfxgxf òòýò  < F45?<JG 
CDB<;6B8AOI BEAB6AOI, CB?GK<@ C9D6GR CDB<;6B8AGR HGA>J<<: 
 

øùøù øù øùýòýòòýòýò E9E9E9E9E9EC EEEEE 33 3332333333  

 

ø ù3233332 333 EE99E9E EEE ýý . 

 

!4IB8<@ ;A4K9A<9 C9D6B= CDB<;6B8AB= 6 FBK>9 E0 = 1: 

øù ø ù 333213 6231131 999C ýýýò 
. 

 

#B?GK<@ 6FBDGR CDB<;6B8AGR HGA>J<< C <?< C9D6GR CDB<;6B8AGR HGA>J<< C', >BFBD4S 
F4>:9 CD98EF46?S9F EB5B= CDB<;6989A<9 86GI HGA>J<=:  u = 393E <  v = E2 + E3. �89EP, 
CB@<@B CD46<?4 CDB<;6B8AB= CDB<;6989A<S, 5G89@ <ECB?P;B64FP CD46<?B CDB<;6B8AB= 
EG@@O øù øùø ù øù øùxgxfxgxf òñòýòñ : 

 

øù øùø ùøùøùøùýòòýòýòòýòò 323323323 333 EE9EE9EE9CC EEE  

 

øùøùøùøù øùøùýý÷
ø
ö
÷
ø
öò
ò
òý 23323323323 32333333 EE9EE9EE9EEE9 EEEE

 

 

ø ù ø ùø ùEEE9EE9EE9 EEE 263332333 23323323 ýý . 

 

!4IB8<@ ;A4K9A<9 6FBDB= CDB<;6B8AB= 6 FBK>9 E0 = 1: 



  

 

 

øù ø ù 332313 3311312161331 999C ýýýòò 
. 

 

#B?GK<@ FD9FPR CDB<;6B8AGR HGA>J<< C <?< C9D6GR CDB<;6B8AGR HGA>J<< C'', >BFBD4S 
F4>:9 CD98EF46?S9F EB5B= CDB<;6989A<9 86GI HGA>J<=:  u = 393E <  v = 3E3+6 E2+2E: 
 

øùø ùø ùøùø ùø ùýòòýòýòòòýòòò EEE9EEE9EEE9CC EEE 263326332633 233233233

 

øùø ù øùøùøùý÷
ø
ö

÷
ø
ö ò
ò

ò
òý EEE9EEEE9 EE 263326333 233233

 

 

ø ùø ùø ù21827932129326333 23323233 ýý EEE9EE9EEE9 EEE
. 

 

!4IB8<@ ;A4K9A<9 6FBDB= CDB<;6B8AB= 6 FBK>9 E0 = 1: 

 

øù ø ù 332313 16856321181271931 999C ýýýòòò 
. 

 

�B69B: ø ù 361 9C ýò ;  ø ù 3331 9C ýòò ;  øù 31681 9C ýòòò . 
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�EE?98G=F9 84AAGR HGA>J<R < CBEFDB=F9 99 7D4H<>: C = E3 - 6E2 + 9E - 3. 

 

#D< <EE?98B64A<< HGA>J<= < CBEFDB9A<< <I 7D4H<>B6 D9>B@9A8G9FES <ECB?P;B64FP 
E?98GRMGR EI9@G: 
1) A4=F< B5?4EFP BCD989?9A<S HGA>J<<; 
2) <EE?98B64FP HGA>J<R A4 K9FABEFP-A9K9FABEFP; 
3) A4=F< 69DF<>4?PAO9 4E<@CFBFO; 
4) <EE?98B64FP CB6989A<9 HGA>J<< 6 59E>BA9KABEF<, A4=F< 7BD<;BAF4?PAO9 <?< 
A4>?BAAO9 4E<@CFBFO; 
5) A4=F< Q>EFD9@G@O < <AF9D64?O @BABFBAABEF< HGA>J<<; 
6) A4=F< <AF9D64?O 6OCG>?BEF< HGA>J<< < FBK>< C9D97<54; 
7) A4=F< FBK>< C9D9E9K9A<S E BES@< >BBD8<A4F <, 6B;@B:AB, A9>BFBDO9 8BCB?A<F9?PAO9 
FBK><, GFBKASRM<9 7D4H<>. 
 

 9H9=89 
1. (GA>J<S BCD989?9A4 A4 6E9= K<E?B6B= CDS@B=, F.9. D(C) = (->; +>). 
2. �4AA4S HGA>J<S A9 S6?S9FES A< K9FAB=, A< A9K9FAB= (HGA>J<S B5M97B 6<84), F4> >4>  C(-
x) ≠ ± C(x). 

3. �9DF<>4?PAOI 4E<@CFBF A9F, F4> >4> HGA>J<S BCD989?9A4 CD< 6E9I 89=EF6<F9?PAOI 
;A4K9A<SI E. 
4. #B6989A<9 HGA>J<< 6 59E>BA9KABEF<: 
ø ùñý
ñ

396lim23 EEE
E , F.9. 7D4H<> 84AAB= HGA>J<< 4E<@CFBF A9 <@99F. 
5. 1>EFD9@G@O < <AF9D64?O @BABFBAABEF<. 
!4IB8<@ C9D6GR CDB<;6B8AGR: 



  

 

ø ù 9123396 223 ý
ò
ýò EEEEEC ; 

C' = 0 CD< 3E2 - 12E + 9 = 0. 

$9L4S 84AAB9 GD46A9A<9, CB?GK<@: 
D = 122 - 4·3·9 = 144 - 108 = 36 = 62; 

E1 = 1
6

612

2
ý


ý


4
Db

;   E2 = 3
6

612

2
ý


ý


4
Db

, 

F.9. >D<F<K9E><9 FBK>< E1 = 1, E2 = 3. 1F< FBK>< 89?SF B5?4EFP BCD989?9A<S HGA>J<< A4 FD< 
CDB@9:GF>4: (->; 1), (1;3), (3; +>).  

 

E (->; 1) E1 =1 (1;3) E2 =3 (3; +>) 

C' + 0 – 0 + 

C  m4E  min  

 

� C9D6B@ < CBE?98A9@ <; A<I C'(x) > 0, 6 CDB@9:GF>9 E є (1;3) CDB<;6B8A4S     C'(x) < 0. 

%?98B64F9?PAB, 6 CDB@9:GF>4I E є (->; 1), E є (3; +>) HGA>J<S 6B;D4EF49F, 4 6 CDB@9:GF>9 
E є (1;3) – G5O649F. #D< C9D9IB89 K9D9; FBK>G E1 CDB<;6B8A4S @9AS9F ;A4> E ?;NA4 A4 
<8=CA, 4 CD< C9D9IB89 K9D9; FBK>G E2 – E <8=CA4 A4 ?;NA. &B 9EFP E1 < E2 – FBK>< 
Q>EFD9@G@4. !4IB8<@ ;A4K9A<9 HGA>J<< 6 FBK>4I Q>EFD9@G@4: 
øù 13191611 23 ýýC ; øù 33393633 23 ýýC . 

&4><@ B5D4;B@, (1;1) – FBK>4 @4>E<@G@4, (3; –3) – FBK>4 @<A<@G@4. 
6. �AF9D64?O 6OCG>?BEF< < FBK>< C9D97<54. 
!4IB8<@ 6FBDGR CDB<;6B8AGR: 

ø ù 12691232 ý
ò
ýòò EEEC ;  C'' = 0 CD<  6E - 12 = 0;   BFER84 CB?GK49@ E = 2. 

&BK>4 E = 2 89?<F B5?4EFP BCD989?9A<S HGA>J<< A4 864 CDB@9:GF>4:                E є (->; 2) < E 
є (2; +>).  

 

E (->; 2) E = 2 (2; +>) 

C'' – 0 + 

C ÷  
B>G:4 
?9@97854 ø  

 

� C9D6B@ <; A<I C'' < 0, F.9. >D<64S 6OCG>?4 669DI, 4 6B 6FBDB@ C'' > 0, F.9. >D<64S 6OCG>?4 
6A<;. %?98B64F9?PAB, FBK>4  E = 2 S6?S9FES FBK>B= C9D97<54. !4IB8<@ ;A4K9A<9 HGA>J<< 6 
QFB= FBK>9: 
øù 13292622 23 ýýC . 

&4><@ B5D4;B@, (2; -1) – FBK>4 C9D97<54. 
7. !4IB8<@ FBK>G C9D9E9K9A<S 7D4H<>4         E BEPR 
�#: CD< E = 0 ;A4K9A<9 HGA>J<<                  
øù 33090600 23 ýýC . 

&BK>< C9D9E9K9A<S 7D4H<>4 HGA>J<< E BEPR �Х 

A4=F< ;4FDG8A<F9?PAB, F4> >4> 8?S QFB7B A9B5IB8<@B 
D9L<FP >G5<K9E>B9 GD46A9A<9 C(E) = 0. 

#B CB?GK9AAO@ FBK>4@ CBEFDB<@ CD<5?<- :9AAO= 
7D4H<> 84AAB= HGA>J<<.  
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!4=8<F9 C?BM48P H<7GDO, B7D4A<K9AAB= G>4;4AAO@< ?<A<S@<. %89?4=F9 K9DF9:. 

 

 

 9H9=89 
%89?49@ K9DF9:: 

 – CDS@4S,   
 – C4D45B?4, 69F6< A4CD46?9AO 6A<;, BEP E<@@9FD<<  E = 1. 

!4=89@ FBK>< C9D9E9K9A<S C4D45B?O  < CDS@B= , D9L<6 E<EF9@G 
QF<I GD46A9A<=: 

 
#B?GK<@: 

 

    

 

 

 
 

#DB9J<DGS H<7GDG A4 BEP 
45EJ<EE, 6<8<@, KFB <E>B- @4S 
C?BM48P – QFB C?BM48P H<7GDO, 
;4>?RK9AAB= @9:- 8G >D<6O@<; 
CD< QFB@ A4 BFD9;>9 [0;3]: 

ECEEC ýóý 1

2

2 2 . 

#D<@9A<@ HBD@G?G 8?S 6OK<E?9A<S C?BM489= C?BE><I H<7GD:  

ø øù øùùdxxyxyS

b

a

12 ý ,  

789 CD989?4@< <AF97D<DB64A<S 5G8GF 45EJ<EEO FBK9> � < А: 

 

% CB@BMPR HBD@G?O !PRFBA4 – �9=5A<J4 6OK<E?<@ ;A4K9A<9 C?BM48< H<7GDO: 

 

�B69B: S = 4,5 (982). 

 

 

А 

O 

y 

E 1 2 

y = –x 
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�484A ;4>BA D4ECD989?9A<S E?GK4=AB= 69?<K<AO Х (6 C9D6B= EFDB>9 F45?<JO 84AO 
6B;@B:AO9 ;A4K9A<S 69?<K<AO Х, 4 6B 6FBDB= EFDB>9 G>4;4AO 69DBSFABEF< @ QF<I 
6B;@B:AOI ;A4K9A<=). #BEFDB=F9 @AB7BG7B?PA<> D4ECD989?9A<S < A4=8<F9: 
4) @4F9@4F<K9E>B9 B:<84A<9 М(Х); 
5) 8<EC9DE<R D(Х); 
6) ED98A99 >648D4F<K9E>B9 BF>?BA9A<9 σ; 

7) HGA>J<R D4ECD989?9A<S F(E) < CBEFDB=F9 99 7D4H<>. 
 

Х 5 9 12 16 

@ 0,4 0,1 0,3 0,2 

 

 9H9=89 
#BEFDB<@ @AB7BG7B?PA<> D4ECD989?9A<S. 
%FDB<@ CDS@BG7B?PAGR E<EF9@G >BBD8<A4F, CD<K9@ CB BE< 45EJ<EE 5G89@ BF>?48O64FP 
6B;@B:AO9 ;A4K9A<S Ei, 4 CB BE< BD8<A4F – EBBF69FEF6GRM<9 69DBSFABEF< @i. #BEFDB<@ 
FBK>< М1(5;0,4); М2(9;0,1); М3(12;0,3) < М4(16;0,2). %B98<A<6 QF< FBK>< BFD9;>4@< CDS@OI, 
CB?GK<@ <E>B@O= @AB7BG7B?PA<> D4ECD989?9A<S. 

 
 

4) @4F9@4F<K9E>B9 B:<84A<9 D46AB EG@@9 CDB<;6989A<= 6E9I 6B;@B:AOI ;A4K9A<= Х A4 
<I 69DBSFABEF<, F.9.  

i

n

i

ipxХМ õ
ý

ý
1

)( . 

#B8EF46?SS K<E?B6O9 ;A4K9A<S, CB?GK<@: 
 

9,73,23,60,920,2160,3120,19,405)( ýýýХМ ; 

 

5) 6OK<E?<@ 8<EC9DE<R CB HBD@G?9  22 )()()( XMXMXD ý . �?S QFB7B AG:AB A4=F< 
)( 2

XM . �4C<L9@ ;4>BA D4ECD989?9A<S Х2: 

 

@i 

0 5 9   12  16 xi 

0,1 

0,2 

 0,3 

 0,4 



  

 

Х2 25 81 144 256 

@ 0,4 0,1 0,3 0,2 

 

!4=89@ @4F9@4F<K9E>B9 B:<84A<9 )( 2
XM : 

 

112,551,243,28,1100,22560,31440,181,4025)(2 ýýýХМ . 

 

!4=89@ <E>B@GR 8<EC9DE<R: 
 

41,187,95,112)( 2ýýXD ; 

 

6) A4=89@ <E>B@B9 ED98A99 >648D4F<K9E>B9 BF>?BA9A<9: 
 

29,441,18)()( ýýýXDХ ; 

 

7) 9E?< 5óE , FB F(E) = 0. �9=EF6<F9?PAB, ;A4K9A<=, @9APL<I K<E?4 5, 69?<K<A4 Х A9 
CD<A<@49F.  
%?98B64F9?PAB, CD< 5óE HGA>J<S F(E) =  (Х<E) = 0. 

�E?<  5 < 9óE , FB F(E) = 0,4. �9=EF6<F9?PAB, Х @B:9F CD<ASFP ;A4K9A<9 5 E 
69DBSFABEFPR 0,4. 

�E?<  9 < 12óE , FB F(E) = 0,5. �9=EF6<F9?PAB, Х @B:9F CD<ASFP ;A4K9A<9 5 E 
69DBSFABEFPR 0,4 < ;A4K9A<9  9 E 69DBSFABEFPR 0,1; E?98B64F9?PAB, B8AB <; QF<I ;A4K9A<=, 
59;D4;?<KAB >4>B9, Х @B:9F CD<ASFP (CB F9BD9@9 E?B:9A<S 69DBSFABEF9= A9EB6@9EFAOI 
EB5OF<=) E 69DBSFABEFPR 0,4 + 0,1 = 0,5. 

�E?<  12 < 16óE , FB F(E) = 0,8. �9=EF6<F9?PAB, Х @B:9F CD<ASFP ;A4K9A<9 5 E 
69DBSFABEFPR 0,4, ;A4K9A<9  9 E 69DBSFABEFPR 0,1 < ;A4K9A<9 12 E 69DBSFABEFPR 0,3; 
E?98B64F9?PAB, B8AB <; QF<I ;A4K9A<=, 59;D4;?<KAB >4>B9, Х @B:9F CD<ASFP (CB F9BD9@9 
E?B:9A<S 69DBSFABEF9= A9EB6@9EFAOI EB5OF<=) E 69DBSFABEFPR 0,4 + 0,1 + 0,3 = 0,8. 

�E?< E > 16, FB F(E) = 1. �9=EF6<F9?PAB, EB5OF<9 16óХ  8BEFB69DAB < 69DBSFABEFP 
97B D46A4 98<A<J9. 

�F4>, <E>B@4S HGA>J<S D4ECD989?9A<S <@99F 6<8: 
 

16   CD<
1612  CD<
 129  CD<

95  CD<
5  CD<

1

8,0

5,0

4,0

0

)(

þ
óü
óü
óü
ó

ÿ
ÿ
ÿ

þ

ÿÿ
ÿ

ý

ü

ý

E
E
E
E
E

xF . 

 

#BEFDB<@ 7D4H<> QFB= HGA>J<<. 



  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

&����*/ � ("$ '�/ 

 

F(x) 

1 

0,8 

0,5 

0,4 

0 5 9   12  16 x 



  

 

1. �@468;4 88DD9@9=F8@>64=8O: 
 

1) CDB<;6B8A4S CBEFBSAAB= D46A4 AG?R:  
!' = 0; 

2) CDB<;6B8A4S 4D7G@9AF4 D46A4 98<A<J9: 
E' = 1; 

3) CDB<;6B8A4S EG@@O (D4;ABEF<) 86GI HGA>J<=: 
øù øùø ù øù øùxgxfxgxf òñòýòñ ; 

4) CDB<;6B8A4S CDB<;6989A<S HGA>J<=: 
øùøùø ù øùøùøùøùxgxfxgxfxgxf òòýò ; 

5) CBEFBSAAO= @AB:<F9?P @B:AB 6OA9EF< ;4 ;A4> CDB<;6B8AB=: 
øùø ù øùxf!xf! òýò ; 

6) CDB<;6B8A4S K4EFAB7B HGA>J<=: 

øù
øù
øùøù øùøù
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