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I1=1; I2=4;I3=1; I4=0; I5=2; I6=0 
+I1=0; I2=5;I3=3; I4=11; I5=0; I6=21 
I1=2; I2=0;I3=0; I4=0; I5=3; I6=0 
I1=0; I2=5 

#> ?@54AB02;5==>9 ?>A;54=59 A8<?;5:A=>9 B01;8F5 >?@545;8B5 7=0G5=8O >A=>2=KE 
?5@5<5==KE 

i �E bi 
"A=. ?5@. �>?. ?5@. 

 E1 E2 E3 E4 E5 E6 

1 E1 6 4 2 11 7 0 1  

2 E5 1 0 0 -2/5 1/5 1 0  

3 E2 4 4/5 2 5/6 4/5 0 0  

4 E6 3 7 1/5 7/8 1 0 0  

% 24 1 6 4/5 3/5 0 2  

I1=4; I2=2 
+I1=6; I2=4 
I1=1; I2=6 
I1=1; I2=0 

!0 @8AC=:5 ?@54AB02;5=0 A8<?;5:A=0O B01;8F0. �040G0 @5H05BAO =0 <0:A8<C<. "?@545;8B5, 
:0:CN ?5@5<5==CN A;54C5B 225AB8 2 1078A: 

i �E bi "A=. ?5@. �>?>;. #5@. 
E1 E2 E3 E4 

1 I3 12 1 5 1 0 

2 I2 40 2 100 0 1 

%  7 -1 3 2 -2 

I1 
I2 
I3 
+I4 



 

#> ?@54AB02;5==>9 A8<?;5:A=>9 B01;8F5 ?@8 @5H5=88 7040G8 =0 <0:A8<C<, >?@545;8B5 
:0:CN ?5@5<5==CN A;54C5B 225AB8 2 1078A 

i �E bi 
"A=. ?5@. �>?. ?5@. 
E1 E2 E3 E4 E5 E6 

1 E1 6 4 2 11 7 0 1 

2 E5 1 0 0 -2/5 1/5 1 0 

3 E2 4 4/5 2 5/6 4/5 0 0 

4 E6 3 7 1/5 7/8 1 0 0 

% 24 1 6 -4 -3 0 2 

I1 
I2 
+I3 
I4 
I5 
I6 

#> ?@54AB02;5==>9 A8<?;5:A=>9 B01;8F5 ?@8 @5H5=88 7040G8 =0 <0:A8<C<, >?@545;8B5 
:0:CN ?5@5<5==CN A;54C5B 2K25AB8 87 1078A0: 

i �E bi 
"A=. ?5@. �>?. ?5@. 
E1 E2 E3 E4 E5 E6 

1 E1 6 4 2 11 7 0 1 

2 E5 1 0 0 -2/5 1/5 1 0 

3 E2 4 4/5 2 5/6 4/5 0 0 

4 E6 3 7 1/5 7/8 1 0 0 

% 24 1 6 -4 -3 0 2 

+I1 
I2 
I3 
I4 
I5 
I6 

!0 @8AC=:5 ?@54AB02;5=0 A8<?;5:A=0O B01;8F0. �040G0 @5H05BAO =0 <0:A8<C<. "?@545;8B5, 
:0:CN ?5@5<5==CN A;54C5B 2K25AB8 87 1078A0: 

i �E bi "A=. ?5@. �>?>;. #5@. 

E1 E2 E3 E4 

1 E3 12 1 5 1 0 

2 E2 40 2 100 0 1 

%  7 -1 3 2 -2 

I1 
+I2 
I3 
I4 

�O59D<F9 A9E>B?P>B CD46<?PAOI BF69FB6 
#> ?@54AB02;5==>9 ?>A;54=59 A8<?;5:A=>9 B01;8F5 >?@545;8B5 7=0G5=8O >A=>2=KE 
?5@5<5==KE 

i �E bi 

"A=. ?5@. �>?. ?5@. 
 

E1 E2 E3 E4 E5 E6 

1 E1 6 4 2 11 7 0 1  

2 E5 1 0 0 -2/5 1/5 1 0  



 

3 E3 4 4/5 2 5/6 4/5 0 0  

4 E6 3 7 1/5 7/8 1 0 0  

% 24 1 6 4 3 0 2  

+I1=6 
I1=4 
I2=2 
+I2=0 
I1=1 
I2=6 

!0 @8AC=:5 ?@54AB02;5=0 A8<?;5:A=0O B01;8F0. �040G0 @5H05BAO =0 <0:A8<C<. "?@545;8B5 
7=0G5=8O 4>?>;=8B5;L=KE ?5@5<5==KE 

i �E bi "A=. ?5@. �>?>;. #5@. 

E1 E2 E3 E4 

1 I3 12 1 5 1 4 

2 I2 40 2 100 0 1 

%  7 -2 3 2 1 

+I3=12 
I3=1 
I4=40 
+I4=0 
I4=1 
I3=2 

!0 @8AC=:5 ?@54AB02;5=0 A8<?;5:A=0O B01;8F0. �040G0 @5H05BAO =0 <0:A8<C<. "?@545;8B5 
7=0G5=8O >A=>2=KE ?5@5<5==KE 

i �E bi "A=. ?5@. �>?>;. #5@. 

E1 E2 E3 E4 

1 I3 12 1 5 1 0 

2 I2 40 2 100 0 1 

%  7 -2 3 2 1 

+I2=40 
+I1=0 
I1=1 
I2=5 
I1=-2 

I2=3 
"F>DOFO= 6BCDBE 

#> ?@54AB02;5==>9 ?>A;54=59 A8<?;5:A=>9 B01;8F5 >?@545;8B5 7=0G5=85 ?5@5<5==>9 E4 

i �E bi 

"A=. ?5@. �>?. ?5@. 
 

E1 E2 E3 E4 E5 E6 

1 E1 6 4 2 11 7 0 1  

2 E5 1 0 0 -2/5 1/5 1 0  

3 E2 4 4/5 2 5/6 4/5 0 0  

4 E6 3 7 1/5 7/8 1 0 0  

% 24 1 6 4/5 3/5 0 2  



 

#D46<?PAO= BF69F: 0 
!0 @8AC=:5 ?@54AB02;5=0 A8<?;5:A=0O B01;8F0. �040G0 @5H05BAO =0 <0:A8<C<. "?@545;8B5 
@07@5H0NI89 M;5<5=B 

i �E bi "A=. ?5@. �>?. ?5@5<. 

E1 E2 E3 E4 E5 

1 I3 0 1 5 1 0 2 

2 I4 400 2 100 0 1 10 

3 I5 1000 20 1000 4 0 10 

%  0 -2 -3 2 1 -1 

#D46<?PAO= BF69F: 5 
!0 @8AC=:5 ?@54AB02;5=0 A8<?;5:A=0O B01;8F0. �040G0 @5H05BAO =0 <0:A8<C<. "?@545;8B5 
@07@5H0NI89 M;5<5=B 

i �E bi "A=. ?5@. �>?. ?5@5<.  

E1 E2 E3 E4 E5 

1 I3 100 1 1 1 0 0  

2 I4 400 2 40 0 1 7  

3 I5 1000 20 200 4 0 1  

%  0 -6 -12 2 1 -3  

#D46<?PAO= BF69F: 200 
#> ?@54AB02;5==>9 ?>A;54=59 A8<?;5:A=>9 B01;8F5 >?@545;8B5 7=0G5=85 ?5@5<5==>9 E2 

i �I bi 
"EA. C9D. �BC. C9D. 

 E1 E2 E3 E4 E5 E6 

1 E1 6 4 2 11 7 0 1  

2 E5 1 0 0 -2/5 1/5 1 0  

3 E2 4 4/5 2 5/6 4/5 0 0  

4 E6 3 7 1/5 7/8 1 0 0  

% 24 1 6 4/5 3/5 0 2  

#D46<?PAO= BF69F: 4 
#> ?@54AB02;5==>9 ?>A;54=59 A8<?;5:A=>9 B01;8F5 >?@545;8B5 7=0G5=85 ?5@5<5==>9 E1 

i �E bi 

"A=. ?5@. �>?. ?5@. 
 

E1 E2 E3 E4 E5 E6 

1 E1 6 4 2 11 7 0 1  

2 E5 1 0 0 -1 1/5 1 0  

3 E2 4 1 2 5/6 4/5 0 0  

4 E6 3 7 1/5 7/8 1 0 0  

% 24 1 6 5 4 0 2  

#D46<?PAO= BF69F: 6 
#> ?@54AB02;5==>9 ?>A;54=59 A8<?;5:A=>9 B01;8F5 >?@545;8B5 7=0G5=85 ?5@5<5==>9 E5 

i �E bi 

"A=. ?5@. �>?. ?5@. 
 

E1 E2 E3 E4 E5 E6 



 

1 E1 6 4 2 11 7 0 1  

2 E5 1 0 0 -2/5 1/5 1 0  

3 E2 4 4/5 2 5/6 4/5 0 0  

4 E6 3 7 1/5 7/8 1 0 0  

% 24 1 6 4 3 0 2  

#D46<?PAO= BF69F: 1 
 

 

&01;8F0 6 3 �@8B5@88 >F5=:8 AD>@<8@>20==>AB8 :><?5B5=F89 

�B8 < A4<@9AB64A<9 
<A8<>4FBD4 
8BEF<:9A<S 

>B@C9F9AJ<< (K4EF< 
>B@C9F9AJ<<) 

�D<F9D<< BJ9A<64A<S EHBD@<DB64AABEF< >B@C9F9AJ<< 

 (K4EF< >B@C9F9AJ<<) 
A4 54;B6B@ GDB6A9 A4 CB6OL9AAB@ GDB6A9 
EBBF69FEF6G9F BJ9A>9 
«G8B6?9F6BD<F9?PAB» 

50-64% BF 
@4>E<@4?PAB7B 54??4 

EBBF69FEF6G9F BJ9A>9 
«IBDBLB» 
65-85% BF 

@4>E<@4?PAB7B 54??4 

EBBF69FEF6G9F BJ9A>9 
«BF?<KAB» 
86-100% BF 

@4>E<@4?PAB7B 54??4 
��-2'�-

1"EGM9EF6?S9F 
CB<E> < 
>D<F<K9E><= 4A4?<; 
<AHBD@4J<<, 
A9B5IB8<@B= 8?S 
D9L9A<S 
CBEF46?9AAB= 
;484K< 
��-2'�-2 #DB9>F<DG9F 
D9L9A<S 
CBEF46?9AAOI ;484K, 
6O5<D4S 
BCF<@4?PAO= ECBEB5 
D9L9A<S, <EIB8S <; 
89=EF6GRM<I 
CD46B6OI ABD@ < 
<@9RM<IES D9EGDEB6 
< B7D4A<K9A<= 

9E?< CD46<?PAB 
6OCB?A9AB 50-64% 

F9EFB6OI ;484A<=, 
EFG89AF 6?4899F 
@4F9D<4?B@ CB F9@9, 
AB <ECOFO649F 
;4FDG8A9A<S 6 CB<E>9 < 
4A4?<;9 <AHBD@4J<< 
8?S D9L9A<S 
CBEF46?9AAB= ;484K< 

CD46<?PAB 6OCB?A9AB 
65-85% F9EFB6OI 
;484A<=, EFG89AF 
B5?4849F 
ECBEB5ABEFPR 6 
CB<E>9 < 4A4?<;9 
<AHBD@4J<<, A4 
BEAB69 CBEF46?9AAOI 
J9?9= 8?S D9L9A<S 
Q>BAB@<K9E><I ;484K, 
AB 8BCGE>49F 
A9FBKABEF< CD< 
D9L9A<< 
CBEF46?9AAB= ;484K< 

CD46<?PAB 6OCB?A9AB 86-
100% F9EFB6OI ;484A<=; 
EFG89AF ECBEB59A 
BEGM9EF6?SFP E5BD, 4A4?<; 
< B5D45BF>G 84AAOI, 
A9B5IB8<@OI 8?S D9L9A<S 
Q>BAB@<K9E><I ;484K  
ECBEB59A EFDB<FP A4 
BEAB69 BC<E4A<S 
Q>BAB@<K9E><I CDBJ9EEB6 
< S6?9A<= EF4A84DFAO9 
F9BD9F<K9E><9 @B89?<, 
4A4?<;<DB64FP < 
EB89D:4F9?PAB 
<AF9DCD9F<DB64FP 
CB?GK9AAO9 D9;G?PF4FO, 
<ECB?P;B64FP 8?S D9L9A<S 
4A4?<F<K9E><I < 
<EE?98B64F9?PE><I ;484K 
EB6D9@9AAO9 F9IA<K9E><9 
ED98EF64 < 
<AHBD@4J<BAAO9 
F9IAB?B7<< 

 

 
�=48284C0;L=>5 7040=85 

�4D<4AF <A8<6<8G4?PAB7B ;484A<S 6O5<D49FES CB F45?<J9. 
#9D64S 5G>64  
H4@<?<< 

#BE?98ASS J<HD4 L<HD4 
1,0 2,9 3,8 4,7 5,6 

�, �, !, ', 3 1 7 13 19 25 

�, �, ",   2 8 14 20 26 

�,�, �, #, *, + 3 9 15 21 27 

�, $, ,, -, �, 4 10 16 22 28 

�, �, 1, 2, & 5 11 17 23 29 

%, (, ), Ё 6 12 18 24 30 



 

$9L<FP ;484KG BCF<@4?PAB7B C?4A<DB64A<S 6OCGE>4 CDB8G>J<< E<@C?9>EAO@ @9FB8B@1
 CD< 

E?98GRM<I GE?B6<SI. 
�?S <;7BFB6?9A<S 86GI 6<8B6 CDB8G>J<< <ECB?P;GRFES FD< 6<84 EODPS. #D< CDB<;6B8EF69 

98<A<JO CDB8G>J<< C9D6B7B 6<84 ;4FD4K<649FES 41 >7 EODPS C9D6B7B 6<84, 42 >7 EODPS 6FBDB7B 6<84 < 43 

>7 EODPS FD9FP97B 6<84. #D< CDB<;6B8EF69 98<A<JO CDB8G>J<< 6FBDB7B 6<84 ;4FD4K<649FES 61 >7 EODPS 
C9D6B7B 6<84, 62 >7 EODPS 6FBDB7B 6<84 < 63 >7 EODPS FD9FP97B 6<84. �4C4EO EODPS C9D6B7B 6<84 
EBEF46?SRF � >7, 6FBDB7B 4 � >7, FD9FP97B 4 � >7. #D<5O?P BF D94?<;4J<< 98<A<JO CDB8G>J<< C9D6B7B 
6<84 EBEF46?S9F  1 DG5., BF D94?<;4J<< 98<A<JO CDB8G>J<< 6FBDB7B 6<84 4  2 DG5. 

�EIB8AO9 84AAO9 6 ;46<E<@BEF< BF 64D<4AF4 CD<6989AO 6 F45?<J9. 
 ИEхB4AO5 44AAO5 > 8A48684G4?PAB@G 7444A8R  

№ 41 42 43 61 62 63 � � !  1  2 

1  14 14 6 5 8 12 350 392 408 10 5 

2  16 9 6 4 9 12 400 333 360 9 12 

3  12 4 3 3 5 14 284 136 266 6 4 

4  14 4 3 4 4 12 252 120 240 30 40 

5  15 4 4 2 3 14 285 113 322 15 9 

6  16 3 3 2 2 15 304 83 375 10 12 

7  13 4 3 2 4 14 260 124 280 12 10 

8  9 7 4 5 8 16 1431 1224 1328 3 2 

9  6 5 3 3 10 12 714 910 948 3 9 

10  15 5 4 4 3 8 225 100 192 6 8 

11  2 3 4 5 6 36 80 102 91 5 11 

12 10 8 6 4 6 12 196 168 182 18 10 

13 3 2 1 6 5 5 102 80 75 3 10 

14 4 2 6 10 10 12 166 138 182 6 20 

15 3 4 2 4 7 8 182 807 768 3 2 

16 3 4 3 5 8 11 453 616 627 2 5 

17 3 4 5 6 3 2 102 91 105 7 9 

18 5 3 2 2 3 3 505 393 348 7 4 

19 5 4 3 3 3 4 750 630 700 5 6 

20 6 4 3 2 3 4 600 520 600 6 3 

21 4 7 6 3 5 3 552 607 476 3 6 

22 5 5 9 7 1 5 446 503 333 10 12 

23 8 7 2 9 9 4 252 321 450 13 7 

24 6 5 4 7 2 8 267 444 650 7 12 

25 4 5 6 7 8 9 765 655 546 4 3 

26 3 2 3 5 5 8 620 345 400 2 7 

27 12 6 8 4 3 5 740 455 520 4 5 

                                           
1
 #D< BHBD@?9A<< <A8<6<8G4?PAB7B ;484A<S 8B?:AO 5OFP 6OCB?A9AO 6E9 L47< 4?7BD<F@4 
E<@C?9>EAB7B @9FB84 59; CDBCGE>B6 CDB@9:GFBKAOI D4EK9FB6. 



 

№ 41 42 43 61 62 63 � � !  1  2 

28 14 3 4 2 9 7 800 390 460 8 10 

29 5 3 2 6 4 8 700 620 523 3 6 

30 13 7 5 4 1 15 862 642 386 5 11 

 

 

&01;8F0 7 3 �@8B5@88 >F5=:8 AD>@<8@>20==>AB8 :><?5B5=F89 

�B8 < A4<@9AB64A<9 
<A8<>4FBD4 
8BEF<:9A<S 

>B@C9F9AJ<< (K4EF< 
>B@C9F9AJ<<) 

�D<F9D<< BJ9A<64A<S EHBD@<DB64AABEF< >B@C9F9AJ<< 

 (K4EF< >B@C9F9AJ<<) 
A4 54;B6B@ GDB6A9 A4 CB6OL9AAB@ GDB6A9 
EBBF69FEF6G9F BJ9A>9 
«G8B6?9F6BD<F9?PAB» 

50-64% BF 
@4>E<@4?PAB7B 54??4 

EBBF69FEF6G9F BJ9A>9 
«IBDBLB» 
65-85% BF 

@4>E<@4?PAB7B 54??4 

EBBF69FEF6G9F BJ9A>9 
«BF?<KAB» 
86-100% BF 

@4>E<@4?PAB7B 54??4 
��-2'�-

1"EGM9EF6?S9F 
CB<E> < 
>D<F<K9E><= 4A4?<; 
<AHBD@4J<<, 
A9B5IB8<@B= 8?S 
D9L9A<S 
CBEF46?9AAB= 
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89=EF6GRM<I 
CD46B6OI ABD@ < 
<@9RM<IES D9EGDEB6 
< B7D4A<K9A<= 

<A8<6<8G4?PAB9 
8B@4LA99 ;484A<9 
6OCB?A9AB 8B 
B>BAK4A<S E9@9EFD4, 
EFG89AF E 
A9;A4K<F9?PAO@< 
BL<5>4@< 6OCB?A<? 
;484A<9, 8BCGEF<? 
CB7D9LABEF< 6 
6O6B84I, 
CD<AJ<C<4?PAB A9 
<E>4:4RM<I 
?B7<K9E>GR 
CBE?98B64F9?PABEFP 
F9BD9F<K9E><I 
CB?B:9A<=, A9 
<ECB?P;B64? 
<AHBD@4J<BAAO9 
F9IAB?B7<< CD< 
D9L9A<<. 

<A8<6<8G4?PAB9 
8B@4LA99 ;484A<9 
6OCB?A9AB 6 EDB>; 
EFG89AF CD46<?PAB 
6OCB?A<? ;484A<9, 
CD<@9A<? 
<AHBD@4J<BAAO9 
F9IAB?B7<< CD< 97B 
D9L9A<<, E89?4? 
6O6B8O, 8BCGEF<6  
A95B?PL<9 
CB7D9LABEF<, A9 
<E>4:4RM<9 97B 
CBA<@4A<S 
GE6B9AAB7B 
@4F9D<4?4. 

<A8<6<8G4?PAB9 
8B@4LA99 ;484A<9 
6OCB?A9AB 8B B>BAK4A<S 
B5B;A4K9AAB7B EDB>4; 
EFG89AF CD46<?PAB 
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CDB89@BAEFD<DB646 
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C?4AB6 D4EK9FO, 
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< EB89D:4F9?PAB 
<AF9DCD9F<DB64? 
CB?GK9AAO9 D9;G?PF4FO, 
CDB69D<?  CD46<?PABEFP 
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ED98EF6 < 
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EBBF69FEF69AAB. &D95G9FES 8BEF46<FP 97B FD9@ CBFD95<F9?S@ B1, B2, B3, ;4>4;O >BFBDOI 
EBEF46?SRF b1=150, b2=110, b3=160 98<A<J 7DG;4. %FB<@BEFP C9D96B;>< Ci,j 98<A<JO 7DG;4 E i3
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∗ ��1+2�
3�1

=
2

3 ∗ 5
∙ 80

160+5

15

= 0.97. 
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$5H5=85. #D989?PA4S ABD@4 ;4@9M9A<S BEAB6AOI HBA8B6 A4 FDG8B6O9 
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)12()1(),( ý LKLKF  =09B8 ?@545;L=CN 
?@>872>48B5;L=>ABL B@C40 ?@8 �=5, L=4. 
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A9B5IB8<@B 70 98 FB64D4, CBEF46M<> @B:9F 84FP 120 98.  <A<@4?PAB9 <; K<E9? 
;4ABE<@ 6 QFG SK9=>G. %CDBE 6FBDB7B CBEF46M<>4 G8B6?9F6BD9A CB?ABEFPR. 
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 <A<@4?PAB9 ;A4K9A<9 <; QF<I K<E9? ;4ABE<@ 6 G>4;4AAGR SK9=>G. %CDBE FD9FP97B 
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**10),( LKLKF ý  ?>AB@>9B5 A 
8A?>;L7>20=85< ?@>3@0<<=KE A@54AB2 A5<59AB2> 87>:20=B. 

$5H5=85: �?S  CBEFDB9A<S  <;B>64AFO  A9B5IB8<@B  CDB<;6B8EF69AAGR  
HGA>J<R CD<D46ASFP  >  ?R5B=  >BAEF4AF9  <  6OD4;<FP  B8AG  C9D9@9AAGR  K9D9; 
8DG7GR:  

 
#BEFDB<@ 7D4H<>< CB?GK9AAOI HGA>J<= E <ECB?P;B64A<9@ CDB7D4@@AOI 

CDB8G>FB6. %9@9=EF6B <;B>64AF CD98EF46?9AB A4 D<EGA>9. 



 

#@028;L=K9 >B25B:   

 
�040=85 17. 

�;O DC=:F88 A?@>A0   >?@545;8B5 :>MDD8F85=B M;0AB8G=>AB8 
A?@>A0 ?> 4>E>4C ?@8 I=4 C.4.5.  

$5H5=85.  Ā =
�ÿ�� ∗ �ÿ = − 14

3�3
∗ �

7

3�2

= − 14

3�3
∗ 3�3

7
= −2 

#D46<?PAO= BF69F: -2. 

�040=85 18. 
�;O DC=:F88 Y=40-2x =0948B5 :>MDD8F85=B M;0AB8G=>AB8 ?@8 x=10.  

$5H5=85. �BQHH<J<9AF Q?4EF<KABEF< A4IB8<FES CB HBD@G?9 Ā =
�Ā�ý ∗ ýĀ = −2 ∗ ý

40 − 2ý = −2 ∗ 10

40 − 2 ∗ 10
= −1. 

#D46<?PAO= BF69F: -1. 

�040=85 19. 
�0?8H8B5 D>@<C;C 4;O =0E>645=8O :>MDD8F85=B0 M;0AB8G=>AB8 4;O 

48A:@5B=> 7040==>9 DC=:F88. 

#D46<?PAO= BF69F: 

21

12

12

12

)(2

)(2

xx

xx
FF

FF

FEx




ú
û

ù
ú
û

ù



ý

 
�040=85 20. 
#@54AB02;5=0 <0B@8F0 ?;0=8@>20=8O. "?@545;8B5 ?>B5=F80; p3 

2
3

7
D(I)

I
ý



 

 
$5H5=85: #BF9AJ<4?O EFDB> B5B;A4K<@ D1, D2, D3, 4 CBF9AJ<4?O EFB?5JB6 3 

v1, v2, v3, v4.  

�?S 6E9I 54;<EAOI >?9FB> C?4A4 8B?:AB  5OFP 6OCB?A9AB E?98GRM99 
EBBFABL9A<9: Di+vj=cij. 

#B?GK49@ E<EF9@G: 

   
  �1 + �1 = 37,�2 + �1 = 42,�3 + �2 = 92,�3 + �4 = 60,�2 + �3 = 17,�2 + �4 = 48

  
#GEFP D1=0, FB784 v1=37, EBBF69FEF69AAB, <; 6FBDB7B GD46A9A<S D2=5.  &B784 

<; 5-B7B GD46A9A<S v3=12, <; 6-B7B GD46A9A<S v4=43.  �; 4-B7B GD46A9A<S D3=17, <; 
3-B7B GD46A9A<S v2=75. &4><@ B5D4;B@, D3=17. 

#D46<?PAO= BF69F: 17. 
�040=85 21. 

"?@545;8B5 4;O A;54CNI59 B@0=A?>@B=>9 7040G8   

7=0G5=85 b, ?@8 :>B>@KE 7040G0 1C45B 70:@KB>9. 
$5H5=85. &D4AECBDFA4S ;484K4 S6?S9FES ;4>DOFB=, 9E?< EG@@4DA4S @BMABEFP 

CBEF46M<>B6 D46A4 EG@@4DAB@G ECDBEG CBFD95<F9?9=. 
#B?GK49@, 20+30+100=30+100+b, 150=130+b, b=20. 

#D46<?PAO= BF69F: b=20. 

�040=85 22. 

"?@545;8B5 :>MDD8F85=B @22 <0B@8FK ?>;=KE 70B@0B ?@8 A;54CNI5< 

@0A?@545;5=88 ?@>4C:F88 42CE >B@0A;59 <564C A>1>9 70 >BG5B=K9 ?5@8>4.  

 

"B@0A;L 
#@>872>4AB25==>5 
?>B@51;5=85 �>=5G=

K9 ?@>4C:B 1 >B@0A;L 2 >B@0A;L 
1 >B@0A;L 50 40 160 

2 >B@0A;L 35 42,5 135 



 

$5H5=85 

1. "CD989?<@ B5N9@O 6OCGE>4 CDB8G>J<< >4:8B7B 6<84 X1 < X2: ÿ1 = ý11 + ý12 + Ā1 = 50 + 40 + 160 = 250ÿ2 = ý21 + ý22 + Ā2 = 35 + 42,5 + 135 = 212,5
 

2. $4EEK<F49@ >BQHH<J<9AFO CDS@OI ;4FD4F. >4> BFABL9A<S B5N9@B6 

6AGFD9AA97B CBFD95?9A<S > B5N9@4@ 6OCGE>4, A4=89AAO@ 6OL9: Ă11 =
ý11ÿ1

=
50

250
= 0,2;        Ă12 =

ý12ÿ2

=
40

212,5
= 0,1882; 

Ă21 =
ý21ÿ1

=
35

250
= 0,14;        Ă22 =

ý22ÿ2

=
42,5

212,5
= 0,2; 

 4FD<J4 >BQHH<J<9AFB6 CDS@OI ;4FD4F 5G89F D46A4 � =  0,2 0,1882

0,14 0,2
  

3. "CD989?<@ 6OD4:9A<9 (�-�) Ā − � =  1 0

0 1
 −  0,2 0,1882

0,14 0,2
 =  0,8 −0,1882−0,14 0,8

  

4. !4=89@ @4FD<J4 CB?AOI ;4FD4F.  

(Ā − �)−1 =
1

0,8 ∙ 0,8 − 0,14 ∙ 0,1882
 0,8 0,1882

0,14 0,8
 ≈  1,3038 0,3067

0,2282 1,3038
  

 

#@028;L=K9 >B25B: 1,3038. 

�040=85 23. 
 0B@8F0 ?>;=KE 70B@0B <>45;8 <56>B@0A;52>3> 10;0=A0 8<55B 284 

ú
û

ù
ú
û

ù
5,00,1

0,10,4 , >?@545;8B5 =5>1E>48<K9 @07<5@ 2K?CA:0  2->9 >B@0A;8, 5A;8 25:B>@ 

:>=5G=>3> ?>B@51;5=8O 4>;65= A>AB028BL ú
û

ù
ú
û

ù
50

100

 
$5H5=85. �?S BCD989?9A<S B5N9@B6 6OCGE>4, EBBF69FEF6GRM<I C?4A<DG9@O@ 

B5N9@4@ >BA9KAB7B CBFD95?9A<S, A9B5IB8<@B G@AB:<FP @4FD<JG CB?AOI ;4FD4F A4 

69>FBD C?4A<DG9@OI B5N9@B6 >BA9KAB7B CBFD95?9A<S Ypl: 

(Ā − �)−1Ā�ý =  4,0 1,0

1,0 0,5
 ∙  100

50
 =  450

125
  

 

#D46<?PAO= BF69F: 125. 

�040G0 24.  
#> ?@54AB02;5==>9 ?>A;54=59 A8<?;5:A=>9 B01;8F5 >?@545;8B5 7=0G5=85 

?5@5<5==>9 E5 



 

�

E i 

"A

=. ?5@. 

�>?. ?5@. 

E

1 

E

2 

E

3 

E

4 

E

5 

E

6 

E

1 1 

E

5 2/5 /5 

E

2 /5 /6 /5 

E

6 /5 /8 

%
4 

$5H5=85. � G>4;4AAB= F45?<J9 C9D9@9AAO9 C9D9K<E?9AO 6 EFB?5J9 �I, <I 
;A4K9A<S 6 EBBF69FEF6GRM<I EFDB>4I EFB?5J4 bi. �<8<@, KFB I5=1. 

#D46<?PAO= BF69F: 1. 
�040G0 25. 
!0 @8AC=:5 ?@54AB02;5=0 ?>A;54=OO A8<?;5:A=0O B01;8F0. "?@545;8B5 

7=0G5=8O >A=>2=KE 8 4>?>;=8B5;L=KE ?5@5<5==KE. 

�
E i 

"A
=. ?5@. 

�>?. 
?5@. 

E
1 

E
2 

E
3 

E
4 

E
5 

E
6 

E
3 

E
4 1 1 

E
2 

E
6 1 

%
5 

$5H5=85. �4;<EAO9 C9D9@9AAO9 C9D9K<E?9AO 6 EFB?5J9 �I, <I ;A4K9A<S 6 
EFB?59 bi , BEF4?PAO9 C9D9@9AAO9 S6?SRFES E6B5B8AO@<, <I ;A4K9A<S D46AO 0. 
&4><@ B5D4;B@, CB?GK49@, : I1=0; I2=5;I3=3; I4=11; I5=0; I6=21. 

#D46<?PAO= BF69F: I1=0; I2=5;I3=3; I4=11; I5=0; I6=21. 
�040G0 26. 



 

!09B8 <0:A8<0;L=>5 7=0G5=85 DC=:F88 F=2x1-x2 ?@8 >3@0=8G5=8OE 
x1+x2f3; x1g0; x2g0 . 

$5H5=85. !0945< @5H5=85 ��# A ?><>ILN MS Excel («#>8A: @5H5=8O») 

 
�A4K9A<9 J9?96B= HGA>J<< D46AB 6. 
#D46<?PAO= BF69F: 6. 

�040G0 27. 
"?@545;8B5  <8=8<C< F5;52>9 DC=:F88   3X1 - X2 →min ?@8 A;54CNI59 

A8AB5<5 >3@0=8G5=89: 
2X1 + X2 g -4 

X1 + 2X2 f 6 
2X1 + X2 g 2 
X1 g 1, X2 g 0 



 

 
�A4K9A<9 J9?96B= HGA>J<< D46AB 0,5. 
#D46<?PAO= BF69F: 0,5. 
�040G0 28. 
"1;0ABL 4>?CAB8<KE @5H5=89 7040G8 ;8=59=>3> ?@>3@0<<8@>20=8O 

8<55B 284: 

 
!09B8 <0:A8<0;L=>5 7=0G5=85 DC=:F88 z=3x1+4x2.   
$5H5=85. #BEFDB<@ ?<A<R GDB6AS, 8?S QFB7B CD<D46AS9@ J9?96GR HGA>J<R > 

AG?R: 3I1+4I2=0. �6<74S CB?GK9AAGR CDS@GR CB A4CD46?9A<R 69>FBD4 (3;4) 8B 
E4@B= «84?PA9=» FBK>< B5?4EF<, 6<8<@, KFB @4>E<@4?PAB9 ;A4K9A<9 HGA>J<< 

8BEF<749FES 6 FBK>9 E >BBD8<A4F4@< (3;4). #B8EF46<@ QF< >BBD8<A4FO 6 J9?96GR 
HGA>J<R < A4=89@ ;A4K9A<9 z=3*3+4*4=25. 

#D46<?PAO= BF69F: 25. 
�040G0 29. 
#;0=8@C5BAO  2K?CAB8BL  420  2840  ?@>4C:F88.  �;O ?@>872>4AB20  

548=8FK  ?@>4C:F88  ?5@2>3>  2840  B@51C5BAO  12  :3  AK@LO ?5@2>3>  2840,  4  
:3  AK@LO  2B>@>3>  2840  8  2  :3  AK@LO  B@5BL53>  2840.  �;O ?@>872>4AB20  
548=8FK  ?@>4C:F88  2B>@>3>  2840  B@51C5BAO  3  :3  AK@LO ?5@2>3>  2840,  6  :3  
AK@LO  2B>@>3>  2840  8  14  :3  AK@LO  B@5BL53>  2840. !0;8G85 AK@LO ?5@2>3> 
2840 4  264 :3; 2B>@>3> 4  148 :3; B@5BL53>  4  280 :3.  #@81K;L  >B  
@50;870F88  548=8FK  ?5@2>9  ?@>4C:F88  4  6  CA;.4.5.,  >B @50;870F88  
548=8FK  ?@>4C:F88  2B>@>3>  2840  4  4  CA;.4.5.  &@51C5BAO =09B8  



 

>?B8<0;L=K9  ?;0=  2K?CA:0  ?@>4C:F88,  <0:A8<878@CNI89 AC<<0@=CN 
?@81K;L. %>AB02LB5 M:>=><8:>-<0B5<0B8G5A:CN <>45;L 7040G8. 

$5H5=85: �6989@ A9BFD<J4F9?PAO9 A9<;69EFAO9 ý1 , ý2, EBBF69FEF6GRM<9 

>B?<K9EF64@ CDB8G>J<< C9D6B7B < 6FBDB7B 6<84, C?4A<DG9@OI > CDB<;6B8EF6G.  

%G@@4DAO= D4EIB8 EODPS C9D6B7B 6<84 5G89F D469A  

12ý1 + 3ý2 

< A9 @B:9F CD96BEIB8<FP ;4C4E4 EODPS 3 264 >7. #B?GK49@ C9D6B9 A9D469AEF6B 

6 E<EF9@9 B7D4A<K9A<= A4 D9EGDEO 

12ý1 + 3ý2 ≤ 264 

�A4?B7<KAB, EG@@4DAO= D4EIB8 EODPS 6FBDB7B 6<84 B7D4A<K9A ;4C4EB@ 148 >7, 

BF>G84 

4ý1 + 6ý2 ≤ 148 

%G@@4DAO= D4EIB8 EODPS FD9FP97B 6<84 B7D4A<K9A 280 >7, CBQFB@G CB?GK49@ 

2ý1 + 14ý2 ≤ 280 

*9?964S HGA>J<S, EBBF69FEF6GRM4S GE?B6<S@ ;484K<, 5G89F <@9FP 6<8: ā = 6ý1 + 4ý2 → þĂý 

 

#D46<?PAO= BF69F: 

02,01

28021412

,1482614

,26423112

max2416



ÿ
þ

ÿ
ý

ü





ý

xx

xx

xx

xx

xxF

 

�040G0 30. 
"?@545;8B5 M;5<5=B 022 <0B@8FK ?@O<KE 70B@0B ?@8 A;54CNI5< 

@0A?@545;5=88 ?@>4C:F88 42CE >B@0A;59 <564C A>1>9 70 >BG5B=K9 ?5@8>4 
(?>;L7COAL MS Excel):  

 #@>872>4AB25==>5 
?>B@51;5=85 

�>=5G=0O 
?@>4C:F8O 

1 >B@0A;L 2 >B@0A;L 
1 

>B@0A;L 
50 40 160 

2 

>B@0A;L 
100 80 20 

$5H5=85 

1. "CD989?<@ B5N9@O 6OCGE>4 CDB8G>J<< >4:8B7B 6<84 X1 < X2: ÿ1 = ý11 + ý12 + Ā1 = 50 + 40 + 160 = 250ÿ2 = ý21 + ý22 + Ā2 = 100 + 80 + 20 = 200
 



 

2. $4EEK<F49@ >BQHH<J<9AFO CDS@OI ;4FD4F. >4> BFABL9A<S B5N9@B6 

6AGFD9AA97B CBFD95?9A<S > B5N9@4@ 6OCGE>4, A4=89AAO@ 6OL9. �E>B@O= 

>BQHH<J<9AF D469A 

     Ă22 =
ý22ÿ2

=
80

200
= 0,4. 

 

#D46<?PAO= BF69F: 0,4. 

�040G0 31. 
#@54?@8OB85 @0A?>;0305B @5AC@A0<8 AK@LO 8 @01>G59 A8;K, =5>1E>48<K<8 4;O 
?@>872>4AB20 42CE 284>2 ?@>4C:F88. �0B@0BK @5AC@A>2 =0 873>B>2;5=85 >4=>9 
B>==K :064>3> ?@>4C:B0, ?@81K;L, ?>;CG05<0O ?@54?@8OB85< >B @50;870F88 
B>==K ?@>4C:B0, 0 B0:65 70?0AK @5AC@A>2 C:070=K 2 A;54CNI59 B01;8F5: 

 
"?@545;8BL <0:A8<0;L=CN ?@81K;L. 
$5H5=85. "5B;A4K<@ I1 < I2 3 >B?<K9EF6B CDB<;6B8<@B7B CDB8G>F4 1 < CDB8G>F4  2 
EBBF69FEF69AAB. 1>BAB@<>B-@4F9@4F<K9E>4S @B89?P ;484K< <@99F 6<8: 

02,01

,400212114

,1202513

max235130


þ
ý
ü




ý

xx

xx

xx

xxF

  

$9L<@ G>4;4AAGR ;484KG 6  MS Excel E <ECB?P;B64A<9@ «#B<E>4 D9L9A<=»: 



 

 

�<8<@, KFB ;A4K9A<9 J9?96B= HGA>J<< D46AB 988,24. 
#D46<?PAO= BF69F: 988,24 FOE. DG5.

 

 

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

3 54;B6O= GDB69AP EHBD@<DB64AABEF< >B@C9F9AJ<< EK<F49FES 8BEF<7AGFO@, 9E?< D9;G?PF4F 
B5GK9A<S EBBF69FEF6G9F BJ9A>9 «G8B6?9F6BD<F9?PAB» (50-64 D9=F<A7B6OI 54??B6); 

3 CB6OL9AAO= GDB69AP EHBD@<DB64AABEF< >B@C9F9AJ<< EK<F49FES 8BEF<7AGFO@, 9E?< 
D9;G?PF4F B5GK9A<S EBBF69FEF6G9F BJ9A>4@ «IBDBLB» (65-85 D9=F<A7B6OI 54??B6) < «BF?<KAB» 
(86-100 D9=F<A7B6OI 54??B6). 

 

 

4 #"$/�"� #$"����!�/ #"�&"$!"� 

#$" ��'&"+!"� �&&�%&�*�� 

 

(BD@4 CDB@9:GFBKAB= 4FF9EF4J<< CB 8<EJ<C?<A9 Q>74@5A. 
 

(BA8 BJ9ABKAOI ED98EF6 8?S CDB6989A<S CB6FBDAB= CDB@9:GFBKAB= 4FF9EF4J<< 
HBD@<DG9FES <; K<E?4 BJ9ABKAOI ED98EF6 CB F9@4@, >BFBDO9 A9 BE6B9AO EFG89AFB@. 

�D8@5ч4A85: 
�BCB?A<F9?PAO9 >BAFDB?PAO9 <ECOF4A<S CDB6B8SFES 8?S EFG89AFB6, A45D46L<I @9A99 50 

10;;>2 (6 EBBF69FEF6<< E «#B?B:9A<9@ B @B8G?PAB-D9=F<A7B6B= E<EF9@9»). 
 

&<CB6O9 ;484A<S 
"F5=>G=K5 <0B5@80;K 8 A@54AB20 4;O ?@>2545=8O ?>2B>@=>9 ?@><56CB>G=>9 

0BB5AB0F88  
 



 

(BA8 F9EFB6OI ;484A<= 8?S  CDB@9:GFBKAB7B >BAFDB?S ;A4A<= CB 8<EJ<C?<A9 HBD@<DG9FES 
<; F9EFB6OI ;484A<=, CD98EF46?9AAOI 6 D4;89?4I 8<EJ<C?<AO. 

 9FB8<>4 CDB6989A<S >BAFDB?S 
#4D4@9FDO @9FB8<>< �A4K9A<9 C4D4@9FD4 

#D989? 8?<F9?PABEF< 6E97B >BAFDB?S 90 @<AGF 
#BE?98B64F9?PABEFP 6O5BD4 D4;89?B6 #BE?98B64F9?PA4S 
#BE?98B64F9?PABEFP 6O5BD4 6BCDBEB6 %?GK4=A4S 

#D98?4749@B9 >B?<K9EF6B 6BCDBEB6 <; B8AB7B 
>BAFDB?<DG9@B7B D4;89?4 4 

#D98?4749@B9 >B?<K9EF6B 6BCDBEB6 24 

 

 &01;8F0 19 3  �@8B5@88 >F5=:8 AD>@<8@>20==>AB8 :><?5B5=F89 

�B8 < A4<@9AB64A<9 <A8<>4FBD4 8BEF<:9A<S 
>B@C9F9AJ<<  

(K4EF< >B@C9F9AJ<<) 

�D<F9D<< BJ9A<64A<S 
EHBD@<DB64AABEF< >B@C9F9AJ<< 

(K4EF< >B@C9F9AJ<<) 
A4 54;B6B@ GDB6A9 
EBBF69FEF6G9F BJ9A>9 

«G8B6?9F6BD<F9?PAB» 50-64% BF 
@4>E<@4?PAB7B 54??4 

��-2'�-1 "EGM9EF6?S9F CB<E> < >D<F<K9E><= 4A4?<; 
<AHBD@4J<<, A9B5IB8<@B= 8?S D9L9A<S CBEF46?9AAB= 
;484K< 

��-2'�-2 #DB9>F<DG9F D9L9A<S CBEF46?9AAOI ;484K, 
6O5<D4S BCF<@4?PAO= ECBEB5 D9L9A<S, <EIB8S <; 
89=EF6GRM<I CD46B6OI ABD@ < <@9RM<IES D9EGDEB6 < 
B7D4A<K9A<= 

��-2"#�-4 "5BEAB6O649F BD74A<;4J<BAAB-
GCD46?9AK9E><9 D9L9A<S E GK9FB@ >D<F9D<96 
Q>BAB@<K9E>B= QHH9>F<6ABEF< 

6?4899F @4F9D<4?B@ CB F9@9, AB 
<ECOFO649F ;4FDG8A9A<S 6 CB<E>9 < 
4A4?<;9 <AHBD@4J<< 8?S D9L9A<S 
CBEF46?9AAB= ;484K<, 6 
<ECB?P;B64A<< @9FB8B6 B5D45BF>< 
<AHBD@4J<<, 

 
 


