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 6O5<D4FP BCF<@4?PAO= K<E?9AAO= @9FB8 8?S D9L9A<S CBEF46?9AAB= ;484K<; 
 8464FP @4F9@4F<K9E><9 I4D4>F9D<EF<>< FBKABEF< <EIB8AB= <AHBD@4J<< < 

BJ9A<64FP FBKABEFP CB?GK9AAB7B K<E?9AAB7B D9L9A<S; 
 D4;D454FO64FP 4?7BD<F@O < CDB7D4@@O 8?S D9L9A<S 6OK<E?<F9?PAOI ;484K, 

GK<FO64S A9B5IB8<@GR FBKABEFP CB?GK49@B7B D9;G?PF4F4. 
 
7=0=8O: 

 @9FB8O ID4A9A<S K<E9? 6 C4@SF< Q?9>FDBAAB-6OK<E?<F9?PAB= @4L<AO (84?99 3 
1� ) < 89=EF6<S A48 A<@<, BJ9A>G FBKABEF< 6OK<E?9A<=; 

 @9FB8O D9L9A<S BEAB6AOI @4F9@4F<K9E><I ;484K 3 <AF97D<DB64A<S, 
8<HH9D9AJ<DB64A<S, D9L9A<S ?<A9=AOI < FD4AEJ9A89AFAOI GD46A9A<= < E<EF9@ 
GD46A9A<= E CB@BMPR 1� . 

 
�OL9C9D9K<E?9AAO9 G@9A<S, ;A4A<S A4CD46?9AO A4 HBD@<DB64A<9 G B5GK4RM<IES 

E?98GRM<I >1I8E 8 ?@>D5AA8>=0;L=KE :><?5B5=F89:  
"�.01. �O5<D4FP ECBEB5O D9L9A<S ;484K CDBH9EE<BA4?PAB= 89SF9?PABEF< 

CD<@9A<F9?PAB > D4;?<KAO@ >BAF9>EF4@  
"�.02. �ECB?P;B64FP EB6D9@9AAO9 ED98EF64 CB<E>4, 4A4?<;4 < <AF9DCD9F4J<< 

<AHBD@4J<< < <AHBD@4J<BAAO9 F9IAB?B7<< 8?S 6OCB?A9A<S ;484K CDBH9EE<BA4?PAB=  
"�.04. 1HH9>F<6AB 6;4<@B89=EF6B64FP < D45BF4FP 6 >B??9>F<69 < >B@4A89  
"�.05. "EGM9EF6?SFP GEFAGR < C<EP@9AAGR >B@@GA<>4J<R A4 7BEG84DEF69AAB@ 

S;O>9 $BEE<=E>B= (989D4J<< E GK9FB@ BEB59AABEF9= EBJ<4?PAB7B < >G?PFGDAB7B 
>BAF9>EF4  

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

#�.2.3. �OCB?ASFP BF?48>G CDB7D4@@AB7B @B8G?S E <ECB?P;B64A<9@ 
EC9J<4?<;<DB64AAOI CDB7D4@@AOI ED98EF6. 

3 (>@<K :>=B@>;O 8 >F5=:8 @57C;LB0B>2 >A2>5=8O 48AF8?;8=K 

�BAFDB?P < BJ9A>4 D9;G?PF4FB6 BE6B9A<S 3 QFB 6OS6?9A<9, <;@9D9A<9 < BJ9A<64A<9 
;A4A<=, G@9A<= < HBD@<DGRM<IES B5M<I < CDBH9EE<BA4?PAOI >B@C9F9AJ<= 6 D4@>4I 
BE6B9A<S 8<EJ<C?<AO.  

� EBBF69FEF6<< E GK95AO@ C?4AB@ EC9J<4?PABEF< 09.02.07 «�AHBD@4J<BAAO9 
E<EF9@O < CDB7D4@@<DB64A<9», D45BK9= CDB7D4@@B= 8<EJ<C?<AO "*#.10. +<E?9AAO9 
@9FB8O CD98GE@4FD<649FES F9>GM<= < CDB@9:GFBKAO= >BAFDB?P D9;G?PF4FB6 BE6B9A<S. 

 
3.1 (>@<K B5:CI53> :>=B@>;O  
&9>GM<= >BAFDB?P GEC9649@BEF< CD98EF46?S9F EB5B= CDB69D>G GE6B9A<S GK95AB7B 
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@4F9D<4?4, D97G?SDAB BEGM9EF6?S9@GR A4 CDBFS:9A<< >GDE4 B5GK9A<S. 
&9>GM<= >BAFDB?P D9;G?PF4FB6 BE6B9A<S 8<EJ<C?<AO 6 EBBF69FEF6<< E D45BK9= 

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

- 6OCB?A9A<9 < ;4M<F4 ?45BD4FBDAOI < CD4>F<K9E><I D45BF,  
- CDB69D>4 6OCB?A9A<S E4@BEFBSF9?PAB= D45BFO EFG89AFB6,  
- CDB69D>4 6OCB?A9A<S >BAFDB?PAOI D45BF. 
�B 6D9@S CDB6989A<S GK95AOI ;4ASF<= 8BCB?A<F9?PAB <ECB?P;GRFES E?98GRM<9 

HBD@O F9>GM97B >BAFDB?S 3 GEFAO= BCDBE, D9L9A<9 ;484K, F9EF<DB64A<9 CB F9@4@ 
BF89?PAOI ;4ASF<=.  

�K?>;=5=85 8 70I8B0 ?@0:B8G5A:8E @01>B. #D4>F<K9E><9 D45BFO CDB6B8SFES E 
J9?PR GE6B9A<S < ;4>D9C?9A<S CD4>F<K9E><I G@9A<= < ;A4A<=, B6?489A<S 
CDBH9EE<BA4?PAO@< >B@C9F9AJ<S@<. � IB89 CD4>F<K9E>B= D45BFO EFG89AFO CD<B5D9F4RF 
G@9A<S, CD98GE@BFD9AAO9 D45BK9= CDB7D4@@B= 8<EJ<C?<AO, GK4FES <ECB?P;B64FP 
HBD@G?O, < CD<@9ASFP D4;?<KAO9 @9FB8<>< D4EK9F4, 4A4?<;<DB64FP CB?GK9AAO9 
D9;G?PF4FO < 89?4FP 6O6B8O, BC<D4SEP A4 F9BD9F<K9E><9 ;A4A<S.  

%C<EB> CD4>F<K9E><I D45BF:  
 #D4>F<K9E>4S D45BF4 №1#D46<?B E?B:9A<S < 6OK<F4A<S CD<5?<:9AAOI K<E9?. 
 #D4>F<K9E>4S D45BF4 №2. #D46<?B G@AB:9A<S < 89?9A<S CD<5?<:9AAOI K<E9?. 
 #D4>F<K9E>4S D45BF4 №3. $9L9A<9 4?795D4<K9E><I < FD4AEJ9A89AFAOI GD46A9A<= 
@9FB8B@ CB?B6<AAB7B 89?9A<S. 

 #D4>F<K9E>4S D45BF4 №4. $9L9A<9 4?795D4<K9E><I < FD4AEJ9A89AFAOI GD46A9A<= 
@9FB84@< IBD8 < >4E4F9?PAOI (@9FB8 !PRFBA4). 

 #D4>F<K9E>4S D45BF4 №5. �B@CPRF9DAB9 D9L9A<9 4?795D4<K9E><I < 
FD4AEJ9A89AFAOI GD46A9A<= @9FB8B@ <F9D4J<=. 

 .#D4>F<K9E>4S D45BF4 №6. $9L9A<9 E<EF9@ ?<A9=AOI GD46A9A<= @9FB8B@ �4GEE4. 
 #D4>F<K9E>4S D45BF4 №7. $9L9A<9 E<EF9@ ?<A9=AOI GD46A9A<= @9FB8B@ �4GEE4. 
 #D4>F<K9E>4S D45BF4 №8. $9L9A<9 E<EF9@ ?<A9=AOI GD46A9A<= @9FB8B@ B5D4FAB= 
@4FD<JO. 

 #D4>F<K9E>4S D45BF4 №9. $9L9A<9 E<EF9@ ?<A9=AOI GD46A9A<= @9FB8B@ B5D4FAB= 
CDB7BA><. 

 #D4>F<K9E>4S D45BF4 №10. $9L9A<9 E<EF9@ ?<A9=AOI GD46A9A<= @9FB8B@ B5D4FAB= 
CDB7BA><. 

 #D4>F<K9E>4S D45BF4 №11. $9L9A<9 E<EF9@ ?<A9=AOI GD46A9A<= @9FB8B@ B5D4FAB= 
CDB7BA><. 

 #D4>F<K9E>4S D45BF4 №12. %BEF46?9A<9 <AF9DCB?SJ<BAAOI HBD@G? �47D4A:4 
 #D4>F<K9E>4S D45BF4 №13. %BEF46?9A<9 <AF9DCB?SJ<BAAOI HBD@G? !PRFBA4 
 #D4>F<K9E>4S D45BF4 №14. !4IB:89A<9 <AF9DCB?SJ<BAAOI @AB7BK?9AB6 
EC?4=A4@<. 
#@>25@:0 2K?>;=5=8O A0<>AB>OB5;L=>9 @01>BK. %4@BEFBSF9?PA4S D45BF4 

A4CD46?9A4 A4 E4@BEFBSF9?PAB9 BE6B9A<9 < ;4>D9C?9A<9 B5GK4RM<@<ES CD4>F<K9E><I 
G@9A<= < ;A4A<=, B6?489A<9 CDBH9EE<BA4?PAO@< >B@C9F9AJ<S@<.  

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

 %<EF9@4F<K9E>4S CDBD45BF>4 >BAEC9>FB6 ;4ASF<=, GK95AB= < EC9J<4?PAB= 
F9IA<K9E>B= ?<F9D4FGDO. 
 %4@BEFBSF9?PAB9 <;GK9A<9 @4F9D<4?4 < >BAEC9>F<DB64A<9 ?9>J<= CB GK95AB= < 
EC9J<4?PAB= F9IA<K9E>B= ?<F9D4FGD9.  
 �OCB?A9A<9 D4EK9FAOI ;484A<=.  
 $45BF4 EB ECD46BKAB= ?<F9D4FGDB= < ABD@4F<6AO@< @4F9D<4?4@<. 
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 "HBD@?9A<9 BFK9FB6 CB ?45BD4FBDAO@ < CD4>F<K9E><@ D45BF4@, < CB87BFB6>4 > <I 
;4M<F9. 
#@>25@:0 2K?>;=5=8O :>=B@>;L=KE @01>B. �BAFDB?PA4S D45BF4 CDB6B8<FES E 

J9?PR >BAFDB?S GE6B9AAOI G@9A<= < ;A4A<= < CBE?98GRM97B 4A4?<;4 F<C<KAOI BL<5B> < 
;4FDG8A9A<= B5GK4RM<IES 6 >BAJ9 <;GK9A<S F9@O <?< D4;89?4. %B7?4EAB >4?9A84DAB-
F9@4F<K9E>B@G C?4AG 8<EJ<C?<AO CD98GE@BFD9AB CDB6989A<9 E?98GRM<I >BAFDB?PAOI 
D45BF: 
 �BAFDB?PA4S D45BF4 №1 CB F9@9 «+<E?9AAB9 D9L9A<9 A9?<A9=AOI GD46A9A<=». 
 �BAFDB?PA4S D45BF4 №2 CB F9@9 « 9FB8O D9L9A<S E<EF9@ ?<A9=AOI 

4?795D4<K9E><I GD46A9A<=». 
%C9J<H<>4J<< >BAFDB?PAOI D45BF CD<6989AO A<:9 6 84AAB@ >B@C?9>F9 ("%. 
 

%2>4=0O B01;8F0 ?> ?@8<5=O5<K< D>@<0< 8 <5B>40< B5:CI53> :>=B@>;O 8 
>F5=:8 @57C;LB0B>2 >1CG5=8O 

$57C;LB0BK >1CG5=8O 
 

(>@<K 8 <5B>4K :>=B@>;O 8 >F5=:8 
@57C;LB0B>2 >1CG5=8O  

"A2>5==K5 C<5=8O:  

 <ECB?P;B64FP BEAB6AO9 K<E?9AAO9 
@9FB8O D9L9A<S @4F9@4F<K9E><I ;484K; 

 6O5<D4FP BCF<@4?PAO= K<E?9AAO= 
@9FB8 8?S D9L9A<S CBEF46?9AAB= ;484K<; 

 8464FP @4F9@4F<K9E><9 
I4D4>F9D<EF<>< FBKABEF< <EIB8AB= 
<AHBD@4J<< < BJ9A<64FP FBKABEFP 
CB?GK9AAB7B K<E?9AAB7B D9L9A<S; 
D4;D454FO64FP 4?7BD<F@O < 

CDB7D4@@O 8?S D9L9A<S 6OK<E?<F9?PAOI 
;484K, GK<FO64S A9B5IB8<@GR FBKABEFP 
CB?GK49@B7B D9;G?PF4F4. 

�OCB?A9A<9 < ;4M<F4 CD4>F<K9E><I D45BF 
№ 1-16 
$9L9A<9 ;484K 
'EFAO= BCDBE 6B 6D9@S ;4ASF<S, 8B>?48 CB 
6O5D4AAB= F9@9. 
�BAFDB?PA4S D45BF4 №1,2 

 

'A2>5==K5 7=0=8O:  

 @9FB8O ID4A9A<S K<E9? 6 C4@SF< 
Q?9>FDBAAB-6OK<E?<F9?PAB= @4L<AO 
(84?99 3 1� ) < 89=EF6<S A48 A<@<, 
BJ9A>G FBKABEF< 6OK<E?9A<=; 
@9FB8O D9L9A<S BEAB6AOI 

@4F9@4F<K9E><I ;484K 3 <AF97D<DB64A<S, 
8<HH9D9AJ<DB64A<S, D9L9A<S ?<A9=AOI < 
FD4AEJ9A89AFAOI GD46A9A<= < E<EF9@ 
GD46A9A<= E CB@BMPR 1� . 

�OCB?A9A<9 < ;4M<F4 CD4>F<K9E><I D45BF 
№ 1-16 
$9L9A<9 ;484K 
'EFAO= BCDBE 6B 6D9@S ;4ASF<S, 
F9EF<DB64A<9 
�BAFDB?PA4S D45BF4 №1,2 

 

 

3.2 (>@<0 ?@><56CB>G=>9 0BB5AB0F88  
#DB@9:GFBKA4S 4FF9EF4J<S CB 8<EJ<C?<A9 +<E?9AAO9 @9FB8O 3 Q>;4@9A, 

EC9J<H<>4J<S >BFBDB7B EB89D:<FES 6 84AAB@ >B@C?9>F9 ("%. 
"5GK4RM<9ES 8BCGE>4RFES > E84K9 Q>;4@9A4 CD< 6OCB?A9A<< 6E9I 6<8B6 

E4@BEFBSF9?PAB= D45BFO, ?45BD4FBDAOI, CD4>F<K9E><I < >BAFDB?PAOI D45BF, 
CD98GE@BFD9AAOI D45BK9= CDB7D4@@B= < >4?9A84DAB-F9@4F<K9E><@ C?4AB@ 8<EJ<C?<AO 
/ ��. 

�<HH9D9AJ<DB64AAO= ;4K9F/;4K9F/ <FB7B64S >BAFDB?PA4S D45BF4 CDB6B8<FES ;4 
EK9F 6D9@9A< BF6989AAB7B A4 <;GK9A<9 8<EJ<C?<AO/ ��. #D< GE?B6<< E6B96D9@9AAB7B < 
>4K9EF69AAB7B 6OCB?A9A<S B5GK4RM<@ES 6E9I 6<8B6 D45BF, CD98GE@BFD9AAOI D45BK9= 
CDB7D4@@B= 8<EJ<C?<AO/ ��. 
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#5@5G5=L 2>?@>A>2 : M:74<9=C (8;8 88DD9@9=F8@>64==><C 74G9BC, 74G9BC, 

8B>7>6>9 :>=B@>;L=>9 @45>BK) 

+0ABL � 

1. !4;B6<F9 FD< BEAB6AOI <EFBKA<>4 CB7D9LABEF9= CD< D9L9A<< ;484K A4 1� , <I 
CD<DB8G < ECBEB5O G@9APL9A<S. 

2. �4> BCD989?<FP BFABE<F9?PAGR CB7D9LABEFP CD<5?<:9AAB7B K<E?4? 
3. #9D9K<E?<F9 GE?B6<S (A9B5IB8<@O9 </<?< 8BEF4FBKAO9) 8?S CB?B:<F9?PAB= 
BCD989?9AABEF< @4FD<JO. 

4.  9FB8O D9L9A<S A9?<A9=AOI GD46A9A<=. #9D9K<E?<F9 < BC<L<F9. 
5. #9D9K<E?<F9 < BC<L<F9 K<E?9AAO9 @9FB8O A9?<A9=AOI GD46A9A<=. 

 

6. �4=F9 BCD989?9A<9 @9FB8G CB?B6<AAB7B 89?9A<S 8?S D9L9A<S A9?<A9=AOI 
GD46A9A<=. 

7. �4=F9 BCD989?9A<9 @9FB8G CDBEFOI <F9D4J<= 8?S D9L9A<S A9?<A9=AOI GD46A9A<=. 
8. �4=F9 BCD989?9A<9 @9FB8G !PRFBA4 (@9FB8 >4E4F9?PAOI) 8?S D9L9A<S A9?<A9=AOI 
GD46A9A<=. 

9. �4=F9 BCD989?9A<9 @9FB84@ D9L9A<S %��'.  9FB8 �4GEE4. 
10. �4=F9 BCD989?9A<9 @9FB84@ D9L9A<S %��'.  9FB8 B5D4FAB= @4FD<JO. 
11. �4=F9 BCD989?9A<9 @9FB84@ D9L9A<S %��'.  9FB8 3>B5<. 
12. �4=F9 BCD989?9A<9 @9FB84@ D9L9A<S %��'.  9FB8 �9=89?S. 
13. � K9@ CD9<@GM9EF6B @9FB84 �9=89?S 8?S D9L9A<S E<EF9@O ?<A9=AOI 
4?795D4<K9E><I GD46A9A<= C9D98 @9FB8B@ CDBEFB= <F9D4J<<?  

14. #BK9@G @9FB8 CDBEFB= <F9D4J<< D9L9A<S E<EF9@ ?<A9=AOI 4?795D4<K9E><I 
GD46A9A<= A4;O649FES E4@B<ECD46?SRM<@ES? 

15. � K9@ BF?<K<9 @9FB84 �9=89?S 8?S D9L9A<S E<EF9@O ?<A9=AOI 4?795D4<K9E><I 
GD46A9A<= BF @9FB84 CDBEFB= <F9D4J<<? 

16.  9FB8 3>B5< < @9FB8 �9=89?S. +FB B5M97B? �4><9 BF?<K<S? 
17. "C<L<F9 BEAB6AO9 E6B=EF64 CDS@OI < <F9D4J<BAAOI @9FB8B6 D9L9A<S GD46A9A<=. 
18. #BSEA<F9, KFB F4>B9 E>BDBEFP EIB8<@BEF< < >4> BA4 E6S;4A4 E QHH9>F<6ABEFPR 
@9FB84. 

19. �4>B= <F9D4J<BAAO= CDBJ9EE A4;O649FES ?<A9=AO@? 
20. &9BD9@4 B5 LU-D4;?B:9A<<. 
21. �AF9DCB?SJ<BAAO= @AB7BK?9A �47D4A:4 
22. $9L9A<9 E<EF9@ ?<A9=AOI 4?795D4<K9E><I GD46A9A<= (%��') K<E?9AAO@< 
@9FB84@<.  9FB8 �4GEE4. 

23.  9FB8 CDBEFB= <F9D4J<< 8?S E<EF9@O ?<A9=AOI 4?795D4<K9E><I GD46A9A<= (%��' 

24. "F89?9A<9 < GFBKA9A<9 >BDAS GD46A9A<S @9FB8B@ CB?B6<AAB7B 89?9A<S. 
25. !4IB:89A<9 >BDAS GD46A9A<S @9FB8B@ >4E4F9?PAOI. 

26. !4IB:89A<9 >BDAS GD46A9A<S @9FB8B@ IBD8 < >4E4F9?PAOI. 
27. +<E?9AAB9 D9L9A<9 GD46A9A<=.  9FB8 IBD8. �89S @9FB84, BEB59AABEF< @9FB84. 

28. +<E?9AAB9 D9L9A<9 GD46A9A<=.  9FB8 8<IBFB@<<. �89S @9FB84, BEB59AABEF< 
@9FB84 

29. +<E?9AAB9 D9L9A<9 GD46A9A<=.  9FB8 >4E4F9?PAOI. �89S @9FB84, BEB59AABEF< 
@9FB84 

30. +<E?9AAB9 D9L9A<9 GD46A9A<=.  9FB8 CDBEFOI <F9D4J<=. �89S @9FB84, 
BEB59AABEF< @9FB84 
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+0ABL � 

1.  9FB8B@ CB?B6<AAB7B 89?9A<S A4=F< C9D6O9 FD< CD<5?<:9A<S > >BDAR GD46A9A<S  
 A4 BFD9;>9  . 

2.  9FB8B@ CDBEFB= <F9D4J<< A4=F< C9D6O9 FD< CD<5?<:9A<S > >BDAR GD46A9A<S  ā3 + 5,5ā 2 2 = 0 A4 BFD9;>9 [0, 1] E FBKABEFPR � = 0,01 . 

3.  9FB8B@ !PRFBA4 (@9FB8 >4E4F9?PAOI) A4=F< C9D6O9 FD< CD<5?<:9A<S > >BDAR 
GD46A9A<S  ā3 + 8ā 2 6 = 0 A4 BFD9;>9 [0, 1] E FBKABEFPR � = 0,01 . 

4. $9L<FP E<EF9@G ?<A9=AOI 4?795D4<K9E><I GD46A9A<= @9FB8B@ �4GEE4 

{ 4ā1 + ā2 + ā3 + 2ā4 = 2ā1 + 3ā2 + 2ā3 2 ā4 = 22ā1 2 ā2 + 5ā3 + 3ā4 = 214ā1 + 5ā2 + 4ā3 2 4ā4 = 8  

5. $9L<FP E<EF9@G ?<A9=AOI 4?795D4<K9E><I GD46A9A<= @9FB8B@ B5D4FAB= @4FD<JO 

{2ā1 + 3ā2 + 3ā3 + 3ā4 = 52ā1 + 2ā2 + 2ā3 + 3ā4 = 52ā1 + 2ā2 + ā3 + 2ā4 = 42ā1 + 2ā2 + ā3 + ā4 = 3   

6. !4=F< C9D6O9 FD< CD<5?<:9A<S > >BDAS@ GD46A9A<S E<EF9@O ?<A9=AOI 
4?795D4<K9E><I GD46A9A<= @9FB8B@ CDBEFB= <F9D4J<< (3>B5<). 

{ ā1 + 2ā2 + ā3 + 2ā4 = 32ā1 + 3ā2 2 ā3 + ā4 = 32ā1 + 5ā2 + 2ā3 + 2ā4 = 73ā1 + 5ā2 + ā3 + 4ā4 = 8   

7. !4=F< C9D6O9 FD< CD<5?<:9A<S > >BDAS@ GD46A9A<S E<EF9@O ?<A9=AOI 
4?795D4<K9E><I GD46A9A<= @9FB8B@ �9=89?S. { 7ā1 + 4ā2 2 ā3 = 72ā1 + 6ā2 + 3ā3 = 222ā1 + ā2 + 4ā3 = 4   

8. % CB@BMPR CDB7D4@@O MS Excel @9FB8B@ CB?B6<AAB7B 89?9A<S A4=F< C9D6O9 FD< 
CD<5?<:9A<S > >BDAR GD46A9A<S   A4 BFD9;>9  . 

9. % CB@BMPR CDB7D4@@O MS Excel @9FB8B@ CDBEFB= <F9D4J<< A4=F< C9D6O9 FD< 
CD<5?<:9A<S > >BDAR GD46A9A<S  ā3 + 5,5ā 2 2 = 0 A4 BFD9;>9 [0, 1] E FBKABEFPR � = 0,01 . 

10. % CB@BMPR CDB7D4@@O MS Excel @9FB8B@ !PRFBA4 (@9FB8 >4E4F9?PAOI) A4=F< 
D9L9A<9 GD46A9A<S  ā3 + 8ā 2 6 = 0 A4 BFD9;>9 [0, 1] E FBKABEFPR � = 0,01 . 

11. % CB@BMPR CDB7D4@@O MS Excel D9L<FP E<EF9@G ?<A9=AOI 4?795D4<K9E><I 

GD46A9A<= @9FB8B@ �4GEE4 { 4ā1 + ā2 + ā3 + 2ā4 = 2ā1 + 3ā2 + 2ā3 2 ā4 = 22ā1 2 ā2 + 5ā3 + 3ā4 = 214ā1 + 5ā2 + 4ā3 2 4ā4 = 8  

12. % CB@BMPR CDB7D4@@O MS Excel D9L<FP E<EF9@G ?<A9=AOI 4?795D4<K9E><I 
GD46A9A<= @9FB8B@ B5D4FAB= @4FD<JO 

{2ā1 + 3ā2 + 3ā3 + 3ā4 = 52ā1 + 2ā2 + 2ā3 + 3ā4 = 52ā1 + 2ā2 + ā3 + 2ā4 = 42ā1 + 2ā2 + ā3 + ā4 = 3   

022 23  xxx ]6.0;4.2[ 

022 23  xxx ]6.0;4.2[ 
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13. % CB@BMPR CDB7D4@@O MS Excel D9L<FP E<EF9@G GD46A9A<= @9FB8B@ 3>B5< E 
FBKABEFPR � = 0,01 

{ ā1 + 2ā2 + ā3 + 2ā4 = 32ā1 + 3ā2 2 ā3 + ā4 = 32ā1 + 5ā2 + 2ā3 + 2ā4 = 73ā1 + 5ā2 + ā3 + 4ā4 = 8   

14. !4=F< D9L9A<9 %�' @9FB8B@ �4GEE4-�9=89?S 

63.027.165.027.1

51.184/027.163.1

321

321




xxx

xxx

 

 
15.221.127.184.0

321
 xxx

 

15. $9L<FP @9FB8B@ CDB7BA>< E<EF9@G GD46A9A<= 

{  
  ā + 3Ă = 522ā + 4Ă 2 ă = 12Ă 2 2ă + Ā = 3ă + Ā + ÿ = 223Ā 2 ÿ = 21  

16. !4=F<  CD<5?<:9AAB9  D9L9A<9  GD46A9A<S   04,15,02,0
23  xxx  A4 BFD9;>9  

 [-1;0] @9FB8B@ IBD8 E FBKABEFPR 3
10


 

17. !4=F< CD<5?<:9AAB9 D9L9A<9 GD46A9A<S 03123
22  xxx  A4 BFD9;>9 [0;1] 

@9FB8B@ 8<IBFB@<< E FBKABEFPR 
2

10


. 

18. !4=F< CD<5?<:9AAB9 D9L9A<9 GD46A9A<S 015.02.0
23  xx  A4 BFD9;>9 [0;1] 

@9FB8B@ >4E4F9?PAOI E FBKABEFPR 
3

10


 

19. !4=F< CD<5?<:9AAB9 D9L9A<9 GD46A9A<S 0563
23  xxx  A4 BFD9;>9 [1;2]  

@9FB8B@ IBD8 E FBKABEFPR 
3

10


 

20. !4=F< >BD9AP GD46A9A<S sin 5x + x2 2 1 = 0 A4 BFD9;>9 [0.2; 0.3] E FBKABEFPR 8B 

=0,001 @9FB8B@ IBD8. 

21. !4=F< >BDA< E<EF9@O ?<A9=AOI GD46A9A<= 

  

E CB@BMPR MS Excel @9FB8B@ �4GEE4; 
22. !4=F< >BDA< E<EF9@O ?<A9=AOI GD46A9A<= 

  

E CB@BMPR MS Excel @9FB8B@ CDBEFB= <F9D4J<<. 
23. �?S HGA>J<<, ;484AAB= F45?<J9=: 

1 2 3

1 2 3

1 2 3

2 4 1,4 0,6;

3 2;

2,1 2 2,3.

x x x

x x x

x x x

   ü
ÿ   ý
ÿ   þ

1 2 3

1 2 3

1 2 3

1,5 5 2 0;

2 1;

5 3 4 3.

x x x

x x x

x x x

  ü
ÿ    ý
ÿ   þ
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I 1,2214 1,3802 1,5872 1, 8571 2,2099 

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

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

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

24. �?S HGA>J<<, ;484AAB= F45?<J9=: 

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

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

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

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

25.  �OK<E?<FP CD<5?<:9AAB9 ;A4K9A<9 HGA>J<<, <ECB?P;GS C9D6GR <?< 6FBDGR 
<AF9DCB?SJ<BAAO9 HBD@G?O !PRFBA4 E FD9@S E?4749@O@< < BJ9A>B= 
CB7D9LABEF<. 
X=0.55 y=9.2647  

�A4K9A<9 4D7G@9AF4 0.4632 0.553 

26. �OK<E?<FP CD<5?<:9AAB9 ;A4K9A<9 HGA>J<<, <ECB?P;GS C9D6GR <?< 6FBDGR 
<AF9DCB?SJ<BAAO9 HBD@G?O !PRFBA4 E FD9@S E?4749@O@< < BJ9A>B= 
CB7D9LABEF<. 
X=0.51  y=15,1984  

�A4K9A<9 4D7G@9AF4 0,476 0,541 
27. !4=F< CD<5?<:9AAB9 ;A4K9A<9 HGA>J<< E CB@BMPR <AF9DCB?SJ<BAAB7B 
@AB7BK?9A4 �47D4A:4 CD< ;484AAB@ ;A4K9A<< 4D7G@9AF4 X=0.8 Y=1.02964 

�A4K9A<9 4D7G@9AF4 0.815 
28. !4=F< CD<5?<:9AAB9 ;A4K9A<9 HGA>J<< E CB@BMPR <AF9DCB?SJ<BAAB7B 
@AB7BK?9A4 �47D4A:4 CD< ;484AAB@ ;A4K9A<< 4D7G@9AF4 X=0.96 Y=1.52368 

�A4K9A<9 4D7G@9AF4 0.896 
29. � CD<6989AAOI ;484K4I K<E?4 m, n, k 6OK<E?9AO E A9>BFBDB= CB7D9LABEFPR. 
!9B5IB8<@B 6OK<E?<FP < BCD989?<FP CB7D9LABEFP D9;G?PF4F4 8?S )  � = ÿ ∗ Ā√� , 789 ÿ = Ă. ćĄ (±ÿ. ÿĀ) Ā = Āā. ĀĂą (±ÿ. ÿÿā)� = ĀĆ. Ăā (±ÿ. ÿĂ) 

30. � CD<6989AAOI ;484K4I K<E?4 m, n, k 6OK<E?9AO E A9>BFBDB= CB7D9LABEFPR. 
!9B5IB8<@B 6OK<E?<FP < BCD989?<FP CB7D9LABEFP D9;G?PF4F4 8?S )  � = ÿ ∗ Āā√� , 789 ÿ = Ă. ĀĄ (±ÿ. ÿā) Ā = Āÿ. ĆĂă (±ÿ. ÿÿĂ)� = āĄ. āĀĆ (±ÿ. ÿÿĀ) 
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4 %8AB5<0 >F5=820=8O :><?;5:B0 ("% B5:CI53> :>=B@>;O 8 ?@><56CB>G=>9 
0BB5AB0F88 

�@8B5@88 >F5=820=8O 7040=89 ?@0:B8G5A:8E @01>B. 
#D4>F<K9E>4S D45BF4 BJ9A<649FES @4>E<@4?PAB BJ9A>B= «5» (BF?<KAB). 
�4:8B9 ;484A<9 BJ9A<649FES @4>E<@4?PAB BJ9A>B= «5» (BF?<KAB). 
#B D9;G?PF4F4@ BJ9A<64A<S 6E9I ;484A<= BJ9A>4 EBBF69FEF6G9F ED98A9=. 
�D<F9D<< BJ9A<64A<S D9L9A<= ;484K. 
«5» (BF?<KAB) 3 EBEF46?9A CD46<?PAO= 4?7BD<F@ D9L9A<S ;484K<, 6 ?B7<K9E>B@ 

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

«4» (IBDBLB) 3 EBEF46?9A CD46<?PAO= 4?7BD<F@ D9L9A<S ;484K<, 6 ?B7<K9E>B@ 
D4EEG:89A<< < D9L9A<< A9F EGM9EF69AAOI BL<5B>; CD46<?PAB E89?4A 6O5BD 
ABD@4F<6AOI <EFBKA<>B6; 9EFP B5NSEA9A<9 D9L9A<S, AB ;484K4 D9L9A4 A9D4J<BA4?PAO@ 
ECBEB5B@ <?< 8BCGM9AB A9 5B?99 86GI A9EGM9EF69AAOI BL<5B>, CB?GK9A 69DAO= BF69F. 

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

«2» (A9G8B6?9F6BD<F9?PAB) 3 ;484K4 D9L9A4 A9CD46<?PAB. 
�@8B5@88 >F5=820=8O >B25B0 ?> CAB=><C >?@>AC. 
«5» (BF?<KAB) 3 ;4 7?G5B>B9 < CB?AB9 B6?489A<9 EB89D:4A<9@ GK95AB7B @4F9D<4?4, 

6 >BFBDB@ B5GK4RM<=ES E6B5B8AB < G69D9AAB BD<9AF<DG9FES; ;4 G@9A<9 CD4>F<K9E>< 
CD<@9ASFP F9BD9F<K9E><9 ;A4A<S, 6OE>4;O64FP < B5BEAB6O64FP E6B< EG:89A<S; ;4 
7D4@BFAB9 < ?B7<KAB9 <;?B:9A<9 BF69F4. 

«4» (IBDBLB) 3 9E?< B5GK4RM<=ES CB?AB BE6B<? GK95AO= @4F9D<4?, 6?4899F 
A4GKAB-CBASF<=AO@ 4CC4D4FB@, BD<9AF<DG9FES 6 <;GK9AAB@ @4F9D<4?9, BEB;A4AAB 
CD<@9AS9F F9BD9F<K9E><9 ;A4A<S A4 CD4>F<>9, 7D4@BFAB <;?4749F BF69F, AB EB89D:4A<9 < 
HBD@4 BF69F4 <@9RF BF89?PAO9 A9FBKABEF<. 

«3» (G8B6?9F6BD<F9?PAB) 3 9E?< B5GK4RM<=ES B5A4DG:<649F ;A4A<9 < CBA<@4A<9 
BEAB6AOI CB?B:9A<= GK95AB7B @4F9D<4?4, AB <;?4749F 97B A9CB?AB, A9CBE?98B64F9?PAB, 
8BCGE>49F A9FBKABEF< 6 CD<@9A9A<< F9BD9F<K9E><I ;A4A<= CD< BF69F9 A4 CD4>F<>B-
BD<9AF<DB64AAO9 6BCDBEO; A9 G@99F 8B>4;4F9?PAB B5BEAB64FP EB5EF69AAO9 EG:89A<S. 

«2» (A9G8B6?9F6BD<F9?PAB) 3 9E?< B5GK4RM<=ES <@99F D4;DB;A9AAO9, 
59EE<EF9@AO9 ;A4A<S, 8BCGE>49F BL<5>< 6 BCD989?9A<< 54;B6OI CBASF<=, <E>4:49F <I 
E@OE?; A9 @B:9F CD4>F<K9E>< CD<@9ASFP F9BD9F<K9E><9 ;A4A<S. 

�@8B5@88 >F5=820=8O :>=B@>;L=>9 @01>BK №1 
�484A<9 > >BAFDB?PAB= D45BF9 EBEFB<F <; 86GI ;484K, >4:84S <; >BFBDOI 

BJ9A<649FES @4>E<@4?PAB BJ9A>B= «5» (BF?<KAB). #B D9;G?PF4F4@ BJ9A<64A<S D9L9A<S 
86GI ;484K BJ9A>4 EBBF69FEF6G9F ED98A9=. 

�@8B5@88 >F5=820=8O :>=B@>;L=>9 @01>BK №2 
�484A<9 > >BAFDB?PAB= D45BF9 EBEFB<F <; 86GI ;484K, >4:84S <; >BFBDOI 

BJ9A<649FES @4>E<@4?PAB BJ9A>B= «5» (BF?<KAB). #B D9;G?PF4F4@ BJ9A<64A<S D9L9A<S 
86GI ;484K BJ9A>4 EBBF69FEF6G9F ED98A9=. 

�@8B5@88 >F5=820=8O >B25B>2 ?> M:70<5=0F8>==K< 18;5B0<. 
"F69F CB Q>;4@9A4J<BAAB@G 5<?9FG BJ9A<649FES @4>E<@4?PAB BJ9A>B= «5» (BF?<KAB). 

#9D6O= 6BCDBE @4>E<@4?PAB BJ9A<649FES BJ9A>B= «5» (BF?<KAB). 
�FBDB= 6BCDBE @4>E<@4?PAB BJ9A<649FES BJ9A>B= «5» (BF?<KAB). 
�484K4 BJ9A<649FES @4>E<@4?PAB BJ9A>B= «5» (BF?<KAB). 
#B D9;G?PF4F4@ BJ9A<64A<S 6E9I FD9I 6BCDBEB6 BJ9A>4 EBBF69FEF6G9F ED98A9=. 
#D< BJ9A<64A<< CD4>F<K9E>B= < E4@BEFBSF9?PAB= D45BFO EFG89AF4 GK<FO649FES 

E?98GRM99: 
- >4K9EF6B 6OCB?A9A<S CD4>F<K9E>B= K4EF< D45BFO; 
- >4K9EF6B BHBD@?9A<S BFK9F4 CB D45BF9; 
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- >4K9EF6B GEFAOI BF69FB6 A4 >BAFDB?PAO9 6BCDBEO CD< ;4M<F9 D45BFO. 
�4:8O= 6<8 D45BFO BJ9A<649FES CB CSF< 54?PAB= L>4?9. 
«5» (BF?<KAB) 3 ;4 7?G5B>B9 < CB?AB9 B6?489A<9 EB89D:4A<9@ GK95AB7B @4F9D<4?4, 

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

«4» (IBDBLB) 3 9E?< B5GK4RM<=ES CB?AB BE6B<? GK95AO= @4F9D<4?, 6?4899F 
A4GKAB-CBASF<=AO@ 4CC4D4FB@, BD<9AF<DG9FES 6 <;GK9AAB@ @4F9D<4?9, BEB;A4AAB 
CD<@9AS9F F9BD9F<K9E><9 ;A4A<S A4 CD4>F<>9, 7D4@BFAB <;?4749F BF69F, AB EB89D:4A<9 < 
HBD@4 BF69F4 <@9RF BF89?PAO9 A9FBKABEF<. 

«3» (G8B6?9F6BD<F9?PAB) 3 9E?< B5GK4RM<=ES B5A4DG:<649F ;A4A<9 < CBA<@4A<9 
BEAB6AOI CB?B:9A<= GK95AB7B @4F9D<4?4, AB <;?4749F 97B A9CB?AB, A9CBE?98B64F9?PAB, 
8BCGE>49F A9FBKABEF<, 6 CD<@9A9A<< F9BD9F<K9E><I ;A4A<= CD< BF69F9 A4 CD4>F<>B-
BD<9AF<DB64AAO9 6BCDBEO; A9 G@99F 8B>4;4F9?PAB B5BEAB64FP EB5EF69AAO9 EG:89A<S. 

«2» (A9G8B6?9F6BD<F9?PAB) 3 9E?< B5GK4RM<=ES <@99F D4;DB;A9AAO9, 
59EE<EF9@AO9 ;A4A<S, 8BCGE>49F BL<5>< 6 BCD989?9A<< 54;B6OI CBASF<=, <E>4:49F <I 
E@OE?; A9 @B:9F CD4>F<K9E>< CD<@9ASFP F9BD9F<K9E><9 ;A4A<S. 

&9EF BJ9A<649FES CB CSF< 54?PAB= L>4?9 E?98GRM<@ B5D4;B@: EFB<@BEFP 
>4:8B7B 6BCDBE4 1 54??. З4 CD46<?PAO= BF69F EFG89AF CB?GK49F 1 54??. З4 A969DAO= 
BF69F <?< 97B BFEGFEF6<9 54??O A9 A4K<E?SRFES. 

"J9A>4  «5»  EBBF69FEF6G9F 86% – 100% CD46<?PAOI BF69FB6. 
"J9A>4  «4»  EBBF69FEF6G9F 73% – 85% CD46<?PAOI BF69FB6. 
"J9A>4  «3»  EBBF69FEF6G9F 53% – 72% CD46<?PAOI BF69FB6. 
"J9A>4  «2»  EBBF69FEF6G9F 0% – 52% CD46<?PAOI BF69FB6. 
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#@8;>65=85   
#@>25@:0 2K?>;=5=8O :>=B@>;L=KE @01>B. �BAFDB?PA4S D45BF4 CDB6B8<FES E 

J9?PR D9;G?PF4FB6 B5GK9A<S < CBE?98GRM97B 4A4?<;4 F<C<KAOI BL<5B> < ;4FDG8A9A<= 
B5GK4RM<IES 6 >BAJ9 <;GK9A<S F9@O <?< D4;89?4. %B7?4EAB >4?9A84DAB-F9@4F<K9E>B@G 
C?4AG 8<EJ<C?<AO CD98GE@BFD9AB CDB6989A<9 E?98GRM<I >BAFDB?PAOI D45BF: 

 

�>=B@>;L=0O @01>B0 № 1 
�0@80=B 1 

31. !4;B6<F9 FD< BEAB6AOI <EFBKA<>4 CB7D9LABEF9= CD< D9L9A<< ;484K A4 1� , <I 
CD<DB8G < ECBEB5O G@9APL9A<S. 

32.  9FB8B@ CB?B6<AAB7B 89?9A<S A4=F< C9D6O9 FD< CD<5?<:9A<S > >BDAR GD46A9A<S  
 A4 BFD9;>9  . 

�0@80=B 2 
1. �4> BCD989?<FP BFABE<F9?PAGR CB7D9LABEFP CD<5?<:9AAB7B K<E?4? 
2.  9FB8B@ >4E4F9?PAOI (!PRFBA4) A4=F< C9D6O9 FD< CD<5?<:9A<S > >BDAR 
GD46A9A<S  A4 BFD9;>9 . 

�0@80=B 3 
1.  �4=F9 BCD989?9A<9 <F9D4J<BAAB7B @9FB84 D9L9A<S %��'. 
2.  9FB8B@ CDBEFOI <F9D4J<= A4=F< C9D6O9 FD< CD<5?<:9A<S > >BDAR GD46A9A<S  

 A4 BFD9;>9  . 

�>=B@>;L=0O @01>B0 № 2 
�0@80=B 1 

        1. �4=F9 BCD989?9A<9 @9FB8G CB?B6<AAB7B 89?9A<S 8?S D9L9A<S A9?<A9=AOI 
GD46A9A<=. 

        2. !4=F< C9D6O9 FD< CD<5?<:9A<S > >BDAS@ GD46A9A<S E<EF9@O ?<A9=AOI 
4?795D4<K9E><I GD46A9A<= @9FB8B@ CDBEFB= <F9D4J<< (3>B5<). 

{ ā1 + 2ā2 + ā3 + 2ā4 = 32ā1 + 3ā2 2 ā3 + ā4 = 32ā1 + 5ā2 + 2ā3 + 2ā4 = 73ā1 + 5ā2 + ā3 + 4ā4 = 8  

�0@80=B 2 
        1. �4=F9 BCD989?9A<9 @9FB8G CDBEFOI <F9D4J<= 8?S D9L9A<S A9?<A9=AOI 

GD46A9A<=. 
       2. $9L<FP E<EF9@G ?<A9=AOI 4?795D4<K9E><I GD46A9A<= @9FB8B@ B5D4FAB= 

@4FD<JO 

               {2ā1 + 3ā2 + 3ā3 + 3ā4 = 52ā1 + 2ā2 + 2ā3 + 3ā4 = 52ā1 + 2ā2 + ā3 + 2ā4 = 42ā1 + 2ā2 + ā3 + ā4 = 3   

�0@80=B 3 
1. �4=F9 BCD989?9A<9 @9FB8G !PRFBA4 (@9FB8 >4E4F9?PAOI) 8?S D9L9A<S 

A9?<A9=AOI GD46A9A<=. 
2. $9L<FP E<EF9@G ?<A9=AOI 4?795D4<K9E><I GD46A9A<= @9FB8B@ �4GEE4        

          { 4ā1 + ā2 + ā3 + 2ā4 = 2ā1 + 3ā2 + 2ā3 2 ā4 = 22ā1 2 ā2 + 5ā3 + 3ā4 = 214ā1 + 5ā2 + 4ā3 2 4ā4 = 8  

022 23  xxx ]6.0;4.2[ 

022 23  xxx ]6.0;4.2[ 

022 23  xxx ]6.0;4.2[ 
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�K?>;=5=85 8 70I8B0 ?@0:B8G5A:8E @01>B. #D4>F<K9E><9 D45BFO CDB6B8SFES E 
J9?PR GE6B9A<S < ;4>D9C?9A<S CD4>F<K9E><I G@9A<= < ;A4A<=, B6?489A<S 
CDBH9EE<BA4?PAO@< >B@C9F9AJ<S@<. � IB89 CD4>F<K9E>B= D45BFO EFG89AFO CD<B5D9F4RF 
G@9A<S, CD98GE@BFD9AAO9 D45BK9= CDB7D4@@B= 8<EJ<C?<AO, GK4FES <ECB?P;B64FP 
HBD@G?O, < CD<@9ASFP D4;?<KAO9 @9FB8<>< D4EK9F4, 4A4?<;<DB64FP CB?GK9AAO9 
D9;G?PF4FO < 89?4FP 6O6B8O, BC<D4SEP A4 F9BD9F<K9E><9 ;A4A<S.  

 

#D4>F<K9E>4S D45BF4 №1.  9FB8 89?9A<S BFD9;>4 CBCB?4@. АA4?<; ;484K< < 

<EE?98B64A<9 D9L9A<S. 

"CD989?<FP >BDA< GD46A9A<S 7D4H<K9E>< < GFBKA<FP B8<A <; A<I <F9D4J<BAAO@< 
@9FB84@< E FBKABEFPR 0,01: 

1 ā3 + 2ā + 2 = 0 9 ā3 + 0,4ā 2 1,2 = 0 

2 ā3 2 2ā + 2 = 0 10 ā3 + 0,5ā 2 1 = 0 

3 ā3 + 3ā 2 1 = 0 11 ā3 + 2ā 2 4 = 0 

4 ā3 + ā 2 3 = 0 12 ā3 + 0,4ā + 2 = 0 

5 ā3 + 2ā + 4 = 0 13 ā3 + 9ā 2 11 = 0 

6 ā3 + 4ā 2 4 = 0 14 ā3 + 6ā + 3 = 0 

7 ā3 + 6ā 2 1 = 0 15 ā3 + 5ā 2 1 = 0 

8 ā3 + 12ā 2 12 = 0 16 ā3 + 10ā 2 5 = 0 

 
 

#D4>F<K9E>4S D45BF4 №2.  9FB8 89?9A<S BFD9;>4 CBCB?4@. #BEF4AB6>4 D9L9A<S 

;484K< 6 MS Excel. $9L9A<9 CB 64D<4AF4@. 

#D<@9D BHBD@?9A<S ?45BD4FBDAB= D45BFO: 
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#@8<5@ 2.2. !4=F< D9L9A<9 GD46A9A<S ā3 + ā 2 1 = 0 c FBKABEFPR � = 0,01 @9FB8B@ 

89?9A<S BFD9;>4 CBCB?4@ E CB@BMPR CDB7D4@@O Excel. 
!4=89@ <AF9D64?, EB89D:4M<= 98<AEF69AAO= >BD9AP GD46A9A<S. �?S QFB7B 

A9B5IB8<@B CBEFDB<FP F45?<JG <?< 7D4H<> HGA>J<< �(ā).  
1) �6989@ 6 SK9=>< A2, A3, A4, & ;A4K9A<S C9D9@9AAB= ā.  
2) �6989@ 6 SK9=>G B2 HBD@G?G =A2^3+A231. 
3) %>BC<DG9@ HBD@G?G < 6EF46<@ 6 BEF4?PAO9 SK9=>< EFB?5J4 B. 
4) !4=89@ EBE98A<9 SK9=><, 6 >BFBDOI ;A4K9A<S HGA>J<< <@9RF D4;AO9 ;A4>< (D<E. 

2.3 4). %BBF69FEF6GRM<9 ;A4K9A<S C9D9@9AAB= ā 84RF 7D4A<JO <AF9D64?4, EB89D:4M97B 
>BD9AP.  
5) �?S CBEFDB9A<S 7D4H<>4 6O;O649@ @4EF9D 8<47D4@@. �O5<D49@ F<C 8<47D4@@O 

«FBK9KA4S» - FBK9KA4S 8<47D4@@4 EB ;A4K9A<S@<, EB98<A9AAO@< E7?4:<64RM<@< 
?<A<S@<. 
6) �D4A<JO <AF9D64?4, EB89D:4M97B >BD9AP, EBBF69FEF6GRF ;A4K9A<S@ L>4?O, @9:8G 

>BFBDO@< ?<A<S 7D4H<>4 C9D9E9>49F 7BD<;BAF4?PAGR BEP (D<E. 2.3 5) #DB8B?:49@ 
D9L9A<9 A4 AB6B@ ?<EF9 (D<E. 2.4). 

 
$<E. 2.4. $9L9A<9 GD46A9A<S @9FB8B@ 89?9A<S BFD9;>4 CBCB?4@ E CB@BMPR  
CDB7D4@@O Excel. 
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1) �69EF< 6 SK9=>< A1 3 G1 ;47B?B6>< EFB?5JB6. 
2) � SK9=>G A2 3 ;A4K9A<9 ?96B= 7D4A<JO <AF9D64?4 (0) 
3) � SK9=>G B2 3 ;A4K9A<9 CD46B= 7D4A<JO <AF9D64?4 (1) 
4) � SK9=>G C2 3 HBD@G?G E9D98<AO BFD9;>4 [a; b] (=(A2+B2)/2) 
5) � SK9=>G D2 3 HBD@G?G CB7D9LABEF< (=B23A2) 
6) � SK9=>G E2 3 HBD@G?G HGA>J<< (=A2^3+A2-1) 
7) %>BC<DB64FP HBD@G?G <; E2 6 SK9=>< F2 < G2. %FDB>4 2 F9C9DP EB89D:<F 

D9;G?PF4FO A4K4?PAB7B CD<5?<:9A<S. 
8) � SK9=>G A3 3 HBD@G?G =�%��(E2*G2<0;A2;C2) 
9) � SK9=>G B3 3 HBD@G?G =�%��(E2*G2<0;C2;B2) 
10) �O89?<FP SK9=>< C2:G2 < E>BC<DB64FP HBD@G?O 6 EBE98A<9 SK9=>< C3:G3 CD< 

CB@BM< @4D>9D4 ;4CB?A9A<S (A95B?PLB= K9DAO= >648D4F 6 CD46B@ A<:A9@ G7?G 
6O89?9AAB7B 5?B>4). %FDB>4 3 F9C9DP EB89D:<F D9;G?PF4FO C9D6B7B CD<5?<:9A<S. 
11) �O89?<FP SK9=>< A3:G3 < E>BC<DB64FP HBD@G?O 6 EBE98A<9 SK9=>< 

D4ECB?B:9AAOI A<:9 EFDB> A4:G4, A5:G5, < F.8. CD< CB@BM< @4D>9D4 ;4CB?A9A<S. �4:84S 
AB64S EFDB>4 EB89D:<F D9;G?PF4FO BK9D98AB7B CD<5?<:9A<S. 
12) � EFB?5J9 % A4=F< ;A4K9A<9 >BDAS, EBBF69FEF6GRM99 ;484AAB= FBKABEF<.  
#D<5?<:9AAB9 D9L9A<9 84AAB7B GD46A9A<S ā = 0,6836 j 0,68 EB89D:<FES 6 SK9=>9 

%9 (CB7D9LABEFP 0,007 < 0,01 6 SK9=>9 D9). 
"F69F: ā = 0,6836 j 0,68 

 

#D4>F<K9E>4S D45BF4 №3.  9FB8 CDBEFOI <F9D4J<=. АA4?<; ;484K< < <EE?98B64A<9 

D9L9A<S. 

#D4>F<K9E>4S D45BF4 №4.  9FB8 CDBEFOI <F9D4J<=. #BEF4AB6>4 D9L9A<S ;484K< 6  

$9L<FP GD46A9A<9 ā3 + ā 2 1 = 0 A4 BFD9;>9 [0,1] @9FB8B@ CDBEFOI 
<F9D4J<= E FBKABEFPR � = 0,001 E CB@BMPR CDB7D4@@O Excel. 

#BDS8B> D9L9A<S: 
#BDS8B> D9L9A<S (D<E. 2.11). 

1) �69EF< 6 SK9=>< A1:D1 ;47B?B6>< EFB?5JB6. 
2) � SK9=>G A2 3 ;A4K9A<9 A4K4?PAB7B CD<5?<:9A<S 1 

3) � SK9=>G B3 3 HBD@G?G HGA>J<< =A2^3+A2-1 

4) � SK9=>G C2 3 ;A4K9A<9 M 5 

5) � SK9=>G A3 3 HBD@G?G C9D6B7B CD<5?<:9A<S =A2-B3/$C$2 

6) � SK9=>G D3 3 CB7D9LABEFP =ABS(A3-A2) 

7) �O89?<FP SK9=>< A3:D3 < E>BC<DB64FP HBD@G?O 6 EBE98A<9 SK9=>< 
D4ECB?B:9AAOI A<:9 EFDB> A4:D4, A5:D5, < F.8. CD< CB@BM< @4D>9D4 
;4CB?A9A<S. �4:84S AB64S EFDB>4 EB89D:<F D9;G?PF4FO BK9D98AB7B 
CD<5?<:9A<S. 

8) � EFB?5J9 A A4=F< ;A4K9A<9 >BDAS, EBBF69FEF6GRM99 ;484AAB= FBKABEF<. 
 

#D<5?<:9AAB9 D9L9A<9 84AAB7B GD46A9A<S x = 0,68427 ≈ 0,68 EB89D:<FES 6 SK9=>9 A9 
(CB7D9LABEFP 0,00179463 < 0,01 6 SK9=>9 D9). 

 A B C D 

1 x f(x) M CB7D9LABEFP 
2 1  5  

3 0,8 1  0,2 
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4 0,7376 0,312  0,0624 

5 0,70982 0,13889  0,02777881 

6 0,69633 0,06746  0,01349237 

7 0,68954 0,03396  0,00679209 

8 0,68606 0,01738  0,0034769 

9 0,68427 0,00897  0,00179463 

$<E.2.11. $9L9A<9 GD46A9A<S @9FB8B@ 
CDBEFB= <F9D4J<< E CB@BMPR 

CDB7D4@@O Excel. 
 

#D4>F<K9E>4S D45BF4 №5.  9FB8 CDBEFOI <F9D4J<=. $9L9A<9 CB 64D<4AF4@. 

"CD989?<FP >BDA< GD46A9A<S 7D4H<K9E>< < GFBKA<FP B8<A <; A<I <F9D4J<BAAO@< 
@9FB84@< E FBKABEFPR 0,01: 

1 ā3 + 2ā + 2 = 0 9 ā3 + 0,4ā 2 1,2 = 0 

2 ā3 2 2ā + 2 = 0 10 ā3 + 0,5ā 2 1 = 0 

3 ā3 + 3ā 2 1 = 0 11 ā3 + 2ā 2 4 = 0 

4 ā3 + ā 2 3 = 0 12 ā3 + 0,4ā + 2 = 0 

5 ā3 + 2ā + 4 = 0 13 ā3 + 9ā 2 11 = 0 

6 ā3 + 4ā 2 4 = 0 14 ā3 + 6ā + 3 = 0 

7 ā3 + 6ā 2 1 = 0 15 ā3 + 5ā 2 1 = 0 

8 ā3 + 12ā 2 12 = 0 16 ā3 + 10ā 2 5 = 0 

 

#D4>F<K9E>4S D45BF4 №6.  9FB8 !PRFBA4 (@9FB8 >4E4F9?PAOI). АA4?<; ;484K< < 

<EE?98B64A<9 D9L9A<S. 

 

 

#D4>F<K9E>4S D45BF4 №7.  9FB8 !PRFBA4 (@9FB8 >4E4F9?PAOI). #BEF4AB6>4 

D9L9A<S ;484K< 6 MS Excel. 

$9L<FP GD46A9A<9 ā3 + ā 2 1 = 0 A4 BFD9;>9 [0,1] @9FB8B@ !PRFBA4 E 
FBKABEFPR � = 0,001 E CB@BMPR CDB7D4@@O Excel. 

#BDS8B> D9L9A<S (D<E. 2.8). 
1) �69EF< 6 SK9=>< A1:D1 ;47B?B6>< EFB?5JB6. 
2) � SK9=>G A2 3 ;A4K9A<9 A4K4?PAB7B CD<5?<:9A<S 1 

3) � SK9=>G B3 3 HBD@G?G HGA>J<< =A2^3+A2-1 

4) � SK9=>G C3 3 HBD@G?G CDB<;6B8AB= HGA>J<< =3*A2^2+1 

5) � SK9=>G A3 3 HBD@G?G C9D6B7B CD<5?<:9A<S =A2-B3/C3 

6) � SK9=>G D3 3 CB7D9LABEFP =ABS(A3-A2) 

7) �O89?<FP SK9=>< A3:D3 < E>BC<DB64FP HBD@G?O 6 EBE98A<9 SK9=>< 
D4ECB?B:9AAOI A<:9 EFDB> A4:D4, A5:D5, < F.8. CD< CB@BM< @4D>9D4 
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;4CB?A9A<S. �4:84S AB64S EFDB>4 EB89D:<F D9;G?PF4FO BK9D98AB7B 
CD<5?<:9A<S. 

8) � EFB?5J9 A A4=F< ;A4K9A<9 >BDAS, EBBF69FEF6GRM99 ;484AAB= FBKABEF<. 
#D<5?<:9AAB9 D9L9A<9 84AAB7B GD46A9A<S x = 0,68233 ≈ 0,682 EB89D:<FES 6 SK9=>9 A6 
(CB7D9LABEFP 0,00001 < 0,001 6 SK9=>9 D6). 

 A B C D 

1 x F(x) F'(x) CB7D9LABEFP 
2 1,00000    

3 0,75000 1,00000 4,00000 0,25000 

4 0,68605 0,17188 2,68750 0,06395 

5 0,68234 0,00894 2,41198 0,00371 

6 0,68233 0,00003 2,39676 0,00001 

$<E. 2.8. $9L9A<9 GD46A9A<S @9FB8B@ !PRFBA4 E 
CB@BMPR CDB7D4@@O Excel. 

 

#D4>F<K9E>4S D45BF4 №8.  9FB8 !PRFBA4 (@9FB8 >4E4F9?PAOI). $9L9A<9 CB 

64D<4AF4@. 

"CD989?<FP >BDA< GD46A9A<S 7D4H<K9E>< < GFBKA<FP B8<A <; A<I <F9D4J<BAAO@< 
@9FB84@< E FBKABEFPR 0,01: 

1 ā3 + 2ā + 2 = 0 9 ā3 + 0,4ā 2 1,2 = 0 

2 ā3 2 2ā + 2 = 0 10 ā3 + 0,5ā 2 1 = 0 

3 ā3 + 3ā 2 1 = 0 11 ā3 + 2ā 2 4 = 0 

4 ā3 + ā 2 3 = 0 12 ā3 + 0,4ā + 2 = 0 

5 ā3 + 2ā + 4 = 0 13 ā3 + 9ā 2 11 = 0 

6 ā3 + 4ā 2 4 = 0 14 ā3 + 6ā + 3 = 0 

7 ā3 + 6ā 2 1 = 0 15 ā3 + 5ā 2 1 = 0 

8 ā3 + 12ā 2 12 = 0 16 ā3 + 10ā 2 5 = 0 

 

#D4>F<K9E>4S D45BF4 №9. $9L9A<9 %�А' @9FB8B@ �4GEE4. АA4?<; ;484K< < 

<EE?98B64A<9 D9L9A<S. 

1. { 4ā1 + ā2 + ā3 + 2ā4 = 2ā1 + 3ā2 + 2ā3 2 ā4 = 22ā1 2 ā2 + 5ā3 + 3ā4 = 214ā1 + 5ā2 + 4ā3 2 4ā4 = 8             2. { ā1 2 ā2 + 2ā3 2 ā4 = 12ā1 + 3ā3 + ā4 = 4ā1 + ā2 + 3ā3 2 ā4 = 22ā1 + ā2 + 5ā3 2 2ā4 = 3 

3. { ā1 + 2ā2 2 ā3 2 ā4 = 02ā1 + 3ā2 2 ā3 + ā4 = 32ā1 + 5ā2 + 2ā3 + ā4 = 33ā1 + 5ā2 + ā3 + 2ā4 = 5               4. { ā1 + ā2 + ā3 + ā4 = 2ā1 + 2ā2 + 2ā3 + 2ā4 = 42ā1 + 3ā2 + 4ā3 + 4ā4 = 73ā1 + 4ā2 + 5ā3 + 6ā4 = 9 

5. { ā1 + ā2 + ā3 = 1ā1 + 2ā2 + 2ā3 + ā4 = 02ā1 + 3ā2 + 4ā3 + 2ā4 = 03ā1 + 4ā2 + 5ā3 + 3ā4 = 0             6. { 2ā1 + ā2 + ā3 + ā4 = 22ā1 + 2ā2 + ā3 + ā4 = 32ā1 + 2ā2 + 2ā3 + ā4 = 32ā1 + 2ā2 + 2ā3 + 3ā4 = 1 
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7. { 2ā1 + ā2 + ā3 + ā4 = 12ā1 + 2ā2 + 2ā3 + 3ā4 = 214ā1 + 3ā2 + 3ā3 + 3ā4 = 16ā1 + 4ā2 + 5ā3 + 2ā4 = 4           8. { ā1 + 2ā2 + 2ā3 + ā4 = 02ā1 + 3ā2 + 3ā3 + 2ā4 = 03ā1 + 5ā2 + 4ā3 + 2ā4 = 14ā1 + 7ā2 + 6ā3 + 2ā4 = 2 

9. { 2ā1 + ā2 + ā3 + ā4 = 22ā1 + 2ā2 + 2ā3 + 3ā4 = 12ā1 + 2ā2 + 3ā3 + 4ā4 = 02ā1 + 2ā2 + 3ā3 + 5ā4 = 21        10. { 2ā1 + 2ā2 + ā3 + ā4 = 12ā1 + 3ā2 + 2ā3 + ā4 = 14ā1 + 5ā2 + 4ā3 + 3ā4 = 16ā1 + 5ā2 + ā3 + ā4 = 5  

 

#D4>F<K9E>4S D45BF4 №10. $9L9A<9 %�А' @9FB8B@ �4GEE4. #BEF4AB6>4 D9L9A<S 

;484K< 6 MS Excel. $9L9A<9 CB 64D<4AF4@. 

� F9>EF9 5G89F CD98?474FPES 669EF< 6 8<4C4;BA SK99> HBD@G?G 6<84: 
{=A1:B3+$C$2:$C$3} < F.C., QFB F4>-A4;O649@O9 «HBD@G?O @4EE<64». Microsoft Excel 
46FB@4F<K9E>< ;4>?RK49F 99 6 H<7GDAO9 E>B5>< ( { } ). �?S 66989A<S F4>B7B F<C4 HBD@G? 
A9B5IB8<@B 6O89?<FP 69EP 8<4C4;BA, >G84 AG:AB 6EF46<FP HBD@G?G, 6 C9D6B= SK9=>9 
669EF< HBD@G?G 59; H<7GDAOI E>B5B> (8?S CD<@9D4 6OL9 3 =A1:B3+$C$2:$C$3) < A4:4FP 
Ctrl+Shift+Enter. 

#GE>4= <@99@ E<EF9@G ?<A9=AOI GD46A9A<=: 

{9ā1 + 5ā2 + 4ā3 + 7ā4 = 04ā1 + 6ā2 + 8ā3 + 7ā4 = 65ā1 + 8ā2 + 7ā3 + 6ā4 = 35ā1 + 6ā2 + 8ā3 + 7ā4 = 7 

1. �4C<L9@ >BQHH<J<9AFO E<EF9@O GD46A9A<= 6 SK9=>< A1:D4 4 EFB?59J 
E6B5B8AOI K?9AB6 6 SK9=>< E1:E4. �E?< 6 SK9=>9 A1 A4IB8<FES 0, A9B5IB8<@B CB@9ASFP 
EFDB>< @9EF4@< F4>, KFB5 6 QFB= SK9=>9 5O?B BF?<KAB9 BF AB?S ;A4K9A<9. �?S 5B?PL9= 
A47?S8ABEF< @B:AB 8B546<FP ;4?<6>G SK99>, 6 >BFBDOI A4IB8SFES E6B5B8AO9 K?9AO. 

 
2. !9B5IB8<@B >BQHH<J<9AF CD< x1 6B 6E9I GD46A9A<SI >DB@9 C9D6B7B CD<69EF< > 0. 

�?S A4K4?4 E89?49@ QFB 8?S 6FBDB7B GD46A9A<S. %>BC<DG9@ C9D6GR EFDB>G 6 SK9=>< A6:E6 
59; <;@9A9A<=, 6 SK9=>< A7:E7 A9B5IB8<@B 669EF< HBD@G?G: {=A2:E2-
$A$1:$E$1*(A2/$A$1)}. &4><@ B5D4;B@ @O BF 6FBDB= EFDB>< BFA<@49@ C9D6GR, 
G@AB:9AAGR A4 A2/$A$1, F.9. BFABL9A<9 C9D6OI >BQHH<J<9AFB6 6FBDB7B < C9D6B7B 
GD46A9A<S. �?S G8B5EF64 ;4CB?A9A<S EFDB> 8 < 9 EEO?>< A4 SK9=>< C9D6B= EFDB>< 
A9B5IB8<@B <ECB?P;B64FP 45EB?RFAO9 (<ECB?P;G9@ E<@6B? $). 

 
3. �BC<DG9@ 66989AAGR HBD@G?G HBD@G?G 6 EFDB>< 8 < 9, F4><@ B5D4;B@ <;546?S9@ES 

BF >BQHH<J<9AFB6 C9D98 x1 6B 6E9I GD46A9A<SI >DB@9 C9D6B7B. 
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4. &9C9DP CD<6989@ >BQHH<J<9AFO C9D98 x2 6 FD9FP9@ < K9F69DFB@ GD46A9A<< > 0. �?S 

QFB7B E>BC<DG9@ CB?GK9AAO9 6-R < 7-R EFDB>< (FB?P>B ;A4K9A<S) 6 EFDB>< 11 < 12, 4 6 
SK9=>< A13:E13 66989@ HBD@G?G {=A8:E8-$A$7:$E$7*(B8/$B$7)}, >BFBDGR ;4F9@ 
E>BC<DG9@ 6 SK9=>< A14:E14. &4><@ B5D4;B@ D94?<;G9FES D4;ABEFP EFDB> 8 < 7, 
G@AB:9AAOI A4 >BQHH<J<9AF B8/$B$7. !9 ;45O649@ CDB6B8<FP C9D9EF4AB6>G EFDB>, KFB5 
<;546<FPES BF 0 6 ;A4@9A4F9?9 8DB5<. 

 
5. "EF4?BEP CD<69EF< >BQHH<J<9AF CD< x3 6 K9F69DFB@ GD46A9A<< > 0, 8?S QFB7B 6AB6P 

CDB89?49@ 4A4?B7<KAO9 89=EF6<S: E>BC<DG9@ CB?GK9AAO9 11, 12 < 13-R EFDB>< (FB?P>B 
;A4K9A<S) 6 EFDB>< 16-18, 4 6 SK9=>< A19:E19 66989@ HBD@G?G {=A14:E14-
$A$13:$E$13*(C14/$C$13)}. &4><@ B5D4;B@ D94?<;G9FES D4;ABEFP EFDB> 14 < 13, 
G@AB:9AAOI A4 >BQHH<J<9AF C14/$C$13. !9 ;45O649@ CDB6B8<FP C9D9EF4AB6>G EFDB>, 
KFB5 <;546<FPES BF 0 6 ;A4@9A4F9?9 8DB5<. 

 
 

6. #DS@4S CDB7BA>4 @9FB8B@ �4GEE4 ;469DL9A4. "5D4FAGR CDB7BA>G A4KA9@ E 
CBE?98A9= EFDB>< CB?GK9AAB= @4FD<JO. !9B5IB8<@B 6E9 Q?9@9AFO CBE?98A9= EFDB>< 
D4;89?<FP A4 >BQHH<J<9AF CD< x4. �?S QFB7B 6 EFDB>G 24 66989@ HBD@G?G 
{=A19:E19/D19}. 
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7. #D<6989@ 6E9 EFDB>< > CB8B5AB@G 6<8G, 8?S QFB7B ;4CB?A<@ EFDB>< 23, 22, 21 

E?98GRM<@< HBD@G?4@<: 
23: {=(A18:E18-A24:E24*D18)/C18} 3 BFA<@49@ BF FD9FP9= EFDB>< K9F69DFGR 

G@AB:9AAGR A4 >BQHH<J<9AF CD< x4 FD9FP9= EFDB><. 
22: {=(A17:E17-A23:E23*C17-A24:E24*D17)/B17} 3 BF 6FBDB= EFDB>< BFA<@49@ 

FD9FPR < K9F69DFGR, G@AB:9AAO9 A4 EBBF69FEF6GRM<9 >BQHH<J<9AFO. 
21: {=(A16:E16-A22:E22*B16-A23:E23*C16-A24:E24*D16)/A16} 3 BF C9D6B= EFDB>< 

BFA<@49@ 6FBDGR, FD9FPR < K9F69DFGR, G@AB:9AAO9 A4 EBBF69FEF6GRM<9 >BQHH<J<9AFO. 
 $9;G?PF4F (>BDA< GD46A9A<S) 6OK<E?9AO 6 SK9=>4I E21:E24. 

 

 
 

#D4>F<K9E>4S D45BF4 №11. $9L9A<9 %�А' @9FB8B@ B5D4FAB= CDB7BA><. АA4?<; 

;484K< < <EE?98B64A<9 D9L9A<S. 

{ÿ11ā1 + ÿ12ā2 +⋯+ ÿ1�ā� = Ā1ÿ21ā1 + ÿ22ā2 +⋯+ ÿ2�ā� = Ā2&ÿ�1ā1 + ÿ�2ā2 +⋯+ ÿ��ā� = Ā�     (1.1) 
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%<EF9@G (1.1) @B:AB CD98EF46<FP 6 @4FD<KAB@ 6<89 >4> ý� = þ, 
 

789 ý = (ÿ11 ÿ12 & ÿ1�ÿ21 ÿ22 & ÿ2�& & & &ÿ�1 ÿ�2 & ÿ��), þ = (Ā1Ā2&Ā�), � = (ā1ā2&ā�), 

 

 $9L9A<9 @B:AB 6OD4;<FP, <ECB?P;GS G@AB:9A<9 A4 @4FD<JG ý−1, B5D4FAGR > ý: ý−1ý� = ý−1þ,    � = ý−1þ 
 

#D4>F<K9E>4S D45BF4 №12. $9L9A<9 %�А' @9FB8B@ B5D4FAB= CDB7BA><. 

#BEF4AB6>4 D9L9A<S ;484K< 6 MS Excel. 

#BDS8B> D9L9A<S: 
1. �69EF< @4FD<JG ý < 69>FBD þ 6 45BK<= ?<EF Excel (D<E. 1).  

 
2. �O89?<FP SK9=>< 8?S ID4A9A<S B5D4FAB= @4FD<JO 4 × 4; A4CD<@9D, SK9=>< �ć:�ĀĀ. 

3. �O;64FP @4EF9D HGA>J<=, 6 >4F97BD<< « 4F9@4F<K9E><9» 6O5D4FP 
HGA>J<R 6OK<E?9A<S B5D4FAB= @4FD<JO  "�$. � 8<4?B7B6B@ B>A9 
4D7G@9AFB6 HGA>J<< ;4CB?A<FP CB?9 66B84 « 4EE<6» - G>4;4FP 8<4C4;BA SK99> 
@4FD<JO ý - 6 A4L9@ E?GK49 A2:D5. !4:4FP >ABC>G 
OK. � C9D6B= SK9=>9 6O89?9AAB7B CB8 B5D4FAGR @4FD<JG 8<4C4;BA4 
(A8) CBS6<FES K<E?B. 

4. +FB5O CB?GK<FP 6ER B5D4FAGR @4FD<JG, A4:4FP >?46<LG F2 8?S C9D9IB84 6 D9:<@ 
D984>F<DB64A<S, 4 ;4F9@ B8AB6D9@9AAB >?46<L< 

Ctrl+Shift+Enter. � SK9=>4I A8:D11 CBS6SFES ;A4K9A<S B5D4FAB= 

@4FD<JO ý−1. 

5. �O89?<FP SK9=>< 8?S ID4A9A<S 69>FBD4-EFB?5J4 A4CD<@9D, 
SK9=>< F8:F11. 

6. �O;64FP @4EF9D HGA>J<=, 6 >4F97BD<< « 4F9@4F<K9E><9» 6O5D4FP 
HGA>J<R @4FD<KAB7B G@AB:9A<S  ' !"�. � 8<4?B7B6B@ B>A9 
4D7G@9AFB6 HGA>J<< 6 CB?9 66B84 « 4EE<61» G>4;4FP 8<4C4;BA SK99> 
@4FD<JO ý−1 - 6 A4L9@ E?GK49 A8:D11, 6 CB?9 66B84 « 4EE<6 2» G>4;4FP 8<4C4;BA 
SK99> 69>FBD4 þ - 6 A4L9@ E?GK49 F2:F5. !4:4FP 
>ABC>G OK. � C9D6B= SK9=>9 6O89?9AAB7B CB8 D9;G?PF4F 8<4C4;BA4 
(F8) CBS6<FES K<E?B. 

7. +FB5O CB?GK<FP 69EP 69>FBD �, A4:4FP >?46<LG F2 8?S C9D9IB84 6 
D9:<@ D984>F<DB64A<S, 4 ;4F9@ B8AB6D9@9AAB >?46<L< 

Ctrl+Shift+Enter. � SK9=>4I F8:F11 CBS6SFES ;A4K9A<S D9L9A<S E<EF9@O GD46A9A<=: ā1 = 1,767019; ā2 = 9,807512; ā3 = 2,702465, ā4 = 20,48533. 



34 
 

 
 

#D4>F<K9E>4S D45BF4 №13. $9L9A<9 %�А' @9FB8B@ B5D4FAB= CDB7BA><. $9L9A<9 CB 
64D<4AF4@. 

1. {2ā1 + 3ā2 + 3ā3 + 3ā4 = 52ā1 + 2ā2 + 2ā3 + 3ā4 = 52ā1 + 2ā2 + ā3 + 2ā4 = 42ā1 + 2ā2 + ā3 + ā4 = 3             2. { ā1 + 2ā2 + ā3 + 2ā4 = 32ā1 + 3ā2 2 ā3 + ā4 = 32ā1 + 5ā2 + 2ā3 + 2ā4 = 73ā1 + 5ā2 + ā3 + 4ā4 = 8  

3. { ā1 + 2ā2 + ā3 + 2ā4 = 1ā1 + 4ā2 + 2ā3 + ā4 = 22ā1 + 6ā2 + ā3 + 3ā4 = 52ā1 + 5ā2 + 2ā3 + 2ā4 = 3               4. { ā1 + ā2 + 2ā3 + ā4 = 0ā1 + 2ā2 + 4ā3 + 2ā4 = 12ā1 + 3ā2 + 8ā3 + 4ā4 = 23ā1 + 4ā2 + 10ā3 + 6ā4 = 3 

5. { ā1 + ā2 + ā3 = 0ā1 + 2ā2 + 2ā3 + 2ā4 = 12ā1 + 3ā2 + 4ā3 + 4ā4 = 13ā1 + 4ā2 + 5ā3 + 6ā4 = 1             6. { ā1 + 2ā2 + 3ā3 + 3ā4 = 2ā1 + 3ā2 + 4ā3 + 4ā4 = 12ā1 + 3ā2 + 4ā3 + 4ā4 = 13ā1 + 4ā2 + 5ā3 + 6ā4 = 1 

7. { 2ā1 + ā2 + ā3 + 2ā4 = 22ā1 + 2ā2 + ā3 + 2ā4 = 3ā1 + ā2 + ā3 + ā4 = 2ā1 + ā2 + ā3 + 3ā4 = 2           8. { ā1 + 2ā2 + 2ā3 + 2ā4 = 12ā1 + 3ā2 + 3ā3 + 4ā4 = 23ā1 + 5ā2 + 4ā3 + 4ā4 = 24ā1 + 7ā2 + 6ā3 + 4ā4 = 0 

9. { 3ā1 + 2ā2 + ā3 + ā4 = 13ā1 + 3ā2 + 2ā3 + 2ā4 = 213ā1 + 3ā2 + 3ā3 + 4ā4 = 243ā1 + 3ā2 + 3ā3 + 5ā4 = 25        10. {5ā1 + 3ā2 + 3ā3 + 3ā4 = 82ā1 2 2ā2 2 3ā3 + 3ā4 = 52ā1 + 2ā2 2 3ā3 + 2ā4 = 12ā1 + 2ā2 + ā3 + 2ā4 = 4  

 

#D4>F<K9E>4S D45BF4 №14. $9L9A<9 %�А' @9FB8B@ CDBEFB= <F9D4J<<. АA4?<; 

;484K< < <EE?98B64A<9 D9L9A<S. 

%GFP 6OK<E?9A<= <F9D4J<BAAO@< @9FB84@< EBEFB<F 6 E?98GRM9@: D4EK9F A4K<A49FES 
E A9>BFBDB7B ;4D4A99 6O5D4AAB7B CD<5?<:9A<S ā(0) (A4K4?PAB7B CD<5?<:9A<S). 
�OK<E?<F9?PAO= CDBJ9EE, <ECB?P;GRM<= @4FD<JG ý, 69>FBD þ E<EF9@O (3.1) < ā(0), 
CD<6B8<F > AB6B@G 69>FBDG ā(1): 

 
 �4F9@ CDBJ9EE CB6FBDS9FES, FB?P>B 6@9EFB ā(0) <ECB?P;G9FES AB6B9 ;A4K9A<9 ā(1). 

!4 � + 1-B@ L479 <F9D4J<BAAB7B CDBJ9EE4 CB?GK4RF: 

 
 #D< 6OCB?A9A<< A9>BFBDOI ;4D4A99 B7B6BD9AAOI GE?B6<= CDBJ9EE EIB8<FES CD< � → ∞. %IB8<@BEFP @9FB84 CDBEFB= <F9D4J<< B59EC9K<649FES CD< 6OCB?A9A<< GE?B6<S 
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CD9B5?484A<S 8<47BA4?PAOI Q?9@9AFB6 @4FD<JO ý: 

 
 �484AA4S FBKABEFP 8BEF<749FES CD< 6OCB?A9A<< GE?B6<S: 

 
 #D<@9D: 
 #D9B5D4;B64FP E<EF9@G GD46A9A<= (3.15) > 6<8G, CD<7B8AB@G 8?S CBEFDB9A<S 

<F9D4J<BAAB7B CDBJ9EE4 @9FB8B@ 3>B5< < 6OCB?A<FP FD< <F9D4J<<. 7ā1 + 4ā2 2 ā3 = 72ā1 + 6ā2 + 3ā3 = 222ā1 + ā2 + 4ā3 = 4   (3.15) 
 $9L9A<9: 
 �BEF4FBKAB9 GE?B6<9 EIB8<@BEF< (3.13) 6OCB?AS9FES, CBQFB@G A4K4?PAB9 

CD<5?<:9A<9 @B:9F 5OFP ?R5O@. 

 
 � -B@ GD46A9A<< 6E9 K?9AO, >DB@9 ā�, C9D9ABESFES 6 CD46GR K4EFP: 

 

 �4849FES A4K4?PAB9 CD<5?<:9A<9 ā(0) = (ā1(0);  ā2(0);  ā3(0)) CB8EF46?SRF 6 CD46GR 

K4EFP (3.16). �E?< ā1(0) = 0, ā2(0) = 0, ā3(0) = 0, FB D9;G?PF4FO C9D6B= <F9D4J<<: 
 

 $9;G?PF4FO C9D6B= <F9D4J<< ā(1) = (ā1(1);  ā2(1);  ā3(1)) CB8EF46?SRF 6 CD46GR K4EFP 
(2.16) < CB?GK4RF D9;G?PF4FO 6FBDB= <F9D4J<<: 

 

 $9;G?PF4FO 6FBDB= <F9D4J<< ā(2) = (ā1(2);  ā2(2);  ā3(2)) CB8EF46?SRF 6 CD46GR K4EFP 
(2.16) < CB?GK4RF D9;G?PF4FO FD9FP9= <F9D4J<<: 

 
 "CD989?SRF 8BEF<7AGFGR FBKABEFP: 
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#D4>F<K9E>4S D45BF4 №15. $9L9A<9 %�А' @9FB8B@ CDBEFB= <F9D4J<<. #BEF4AB6>4 

D9L9A<S ;484K< 6 MS Excel. 7ā1 + 4ā2 2 ā3 = 72ā1 + 6ā2 + 3ā3 = 222ā1 + ā2 + 4ā3 = 4  

#BDS8B> D9L9A<S: 
 1) #D98EF46<FP E<EF9@G 6 6<89 3.16. 
 2) �69EF< 6 SK9=>< �1:%1 ;47B?B6>< EFB?5JB6: 

 
 3) � SK9=>< �2:%2 3 A4K4?PAB9 CD<5?<:9A<9 0, 0, 0; 
 4) � SK9=>G �3 3 HBD@G?G ā1 =(7-4*�2+%2)/7 
 5) � SK9=>G �3 3 HBD@G?G ā2 =(-2-2*(2-3*%2)/6 
 6) � SK9=>G %3 3 HBD@G?G ā3 =(4+�2-�2)/4 
 7) �O89?<FP EFB?5JO �, �, %, 6O;64FP >BAF9>EFAB9 @9AR (BD@4F SK99>, GEF4AB6<FP 

K<E?B6B= HBD@4F K<E?B6B= < G>4;4FP K<E?B 89ESF<KAOI ;A4>B6, EBBF69FEF6GRM99 
A9B5IB8<@B= FBKABEF<, F.9. 2; 

 8) �O89?<FP SK9=>< �3:%3 < E>BC<DB64FP HBD@G?O 6 EBE98A<9 SK9=>< 
D4ECB?B:9AAOI A<:9 EFDB> �4:%4; �5:%5 < F.8. CD< CB@BM< @4D>9D4 ;4CB?A9A<S. �4:84S 
AB64S EFDB>4 EB89D:<F D9;G?PF4FO BK9D98AB7B CD<5?<:9A<S; 

 9) #DB8B?:4FP >BC<DB64A<9, CB>4 D9;G?PF4F A9 C9D9EF4A9F @9ASFPES; 
 10) 3K9=>< �21, �21, %21 EB89D:4F D9L9A<9 E<EF9@O GD46A9A<=, EBBF69FEF6GRM99 

;484AAB= FBKABEF<. 
 #D<5?<:9AAB9 D9L9A<9 E<EF9@O E FBKABEFPR � = 0,01: ā1 = 2,66 , ā2 = 22,35 , ā3 = 2,25. 

 

#D4>F<K9E>4S D45BF4 №16. $9L9A<9 %�А' @9FB8B@ CDBEFB= <F9D4J<<. $9L9A<9 CB 

64D<4AF4@. 
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1. {2ā1 + 3ā2 + 3ā3 + 3ā4 = 52ā1 + 2ā2 + 2ā3 + 3ā4 = 52ā1 + 2ā2 + ā3 + 2ā4 = 42ā1 + 2ā2 + ā3 + ā4 = 3               2. { ā1 + 2ā2 + ā3 + 2ā4 = 32ā1 + 3ā2 2 ā3 + ā4 = 32ā1 + 5ā2 + 2ā3 + 2ā4 = 73ā1 + 5ā2 + ā3 + 4ā4 = 8  

3. { ā1 + 2ā2 + ā3 + 2ā4 = 1ā1 + 4ā2 + 2ā3 + ā4 = 22ā1 + 6ā2 + ā3 + 3ā4 = 52ā1 + 5ā2 + 2ā3 + 2ā4 = 3              4. { ā1 + ā2 + 2ā3 + ā4 = 0ā1 + 2ā2 + 4ā3 + 2ā4 = 12ā1 + 3ā2 + 8ā3 + 4ā4 = 23ā1 + 4ā2 + 10ā3 + 6ā4 = 3 

5. { ā1 + ā2 + ā3 = 0ā1 + 2ā2 + 2ā3 + 2ā4 = 12ā1 + 3ā2 + 4ā3 + 4ā4 = 13ā1 + 4ā2 + 5ā3 + 6ā4 = 1             6. { ā1 + 2ā2 + 3ā3 + 3ā4 = 2ā1 + 3ā2 + 4ā3 + 4ā4 = 12ā1 + 3ā2 + 4ā3 + 4ā4 = 13ā1 + 4ā2 + 5ā3 + 6ā4 = 1 

7. { 2ā1 + ā2 + ā3 + 2ā4 = 22ā1 + 2ā2 + ā3 + 2ā4 = 3ā1 + ā2 + ā3 + ā4 = 2ā1 + ā2 + ā3 + 3ā4 = 2                8. { ā1 + 2ā2 + 2ā3 + 2ā4 = 12ā1 + 3ā2 + 3ā3 + 4ā4 = 23ā1 + 5ā2 + 4ā3 + 4ā4 = 24ā1 + 7ā2 + 6ā3 + 4ā4 = 0 

9. { 3ā1 + 2ā2 + ā3 + ā4 = 13ā1 + 3ā2 + 2ā3 + 2ā4 = 213ā1 + 3ā2 + 3ā3 + 4ā4 = 243ā1 + 3ā2 + 3ā3 + 5ā4 = 25        10. {5ā1 + 3ā2 + 3ā3 + 3ā4 = 82ā1 2 2ā2 2 3ā3 + 3ā4 = 52ā1 + 2ā2 2 3ā3 + 2ā4 = 12ā1 + 2ā2 + ā3 + 2ā4 = 4  

 
 


