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86<:9A<S G>4;O64RF A4 FB, KFB @4F9D<4? B5D4;J4 A4K4? C?4EF<K9E>< 

89HBD@<DB64FPES. !47DG;>4 EBBF69FEF6GRM4S QFB@G @B@9AFG 5G89F Fy. 

&4> >4> B5D4;9J <; C?4EF<K9E>B7B @4F9D<4?4 D4;DGL<FP A9 6B;@B:AB, 

FB <ECOF4A<9 F4>B7B B5D4;J4 CD9>D4M4RF CD< 8BEF<:9A<< A47DG;>< 

Fk=(3.0/5.0)Fy 

#D< <ECOF4A<SI B5D4;JB6 <I IDGC><I @4F9D<4?B6 A9B5IB8<@B 

CD<@9ASFP B7D4:89A<S <; CDB;D4KAB= C?4EF@4EEO. #B L>4?9 

E<?B<;@9D<F9?PAB7B GEFDB=EF64 H<>E<DGRF A4<5B?PLGR A47DG;>G Fuc 

"EF4A46?<64RF Q?9>FDB86<74F9?P, D4;7DG:4RF @4L<AG, EA<@4RF 

B5D4;9J < ;4D<EB6O64RF 6<8 D4;DGL9A<S B5D4;J4, ;4@9DSRF D4;@9DO CBE?9 

89HBD@4J<<. 

#D< E:4F<< C?4EF<K9E><I @4F9D<4?B6 A9B5IB8<@B, E?98<FP ;4 

G69?<K9A<9@ A47DG;><, A9 8BCGE>4S C9D97DG;>< @4L<A. 

"�$��"&�� $��'�0&�&"� �%#/&�!�3. 

#B?GK9AAO9 8<47D4@@O E:4F<S B5D454FO64RF F4> :9 >4> 8<47D4@@G 

D4EFS:9A<S. 

#B8EK<F46 C?BM48P CBC9D9KAB7B E9K9A<S B5D4;J4 8B <ECOF4A<S �0, 

BCD989?SRF CD989? F9>GK9EF< EF4?PAB7B B5D4;J4: 

        

789 Fy - A47DG;>4, EBBF69FEF6GRM4S CD989?G F9>GK9EF< @4F9D<4?4. 

А0 - C?BM48P CBC9D9KAB7B E9K9A<S B5D4;J4 8B 97B <ECOF4A<S. 
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�E?< 6B 6D9@S BCOF4 A45?R84FP BEF4AB6>G EFD9?>< A9 G84?BEP, FB 

BCD989?SRF GE?B6AO= CD989? F9>GK9EF<. 
�?S KG7GAAB7B B5D4;J4 BCD989?SRF CD989? CDBKABEF<.           

789 - Fuc A4<5B?PL4S A47DG;>4 >BFBDGR @B:9F 6O89D:4FP B5D4;9J. 
�A4?B7<KAB BCD989?S9FES CD989? CDBKABEF< 89D96SAAB7B B5D4;J4 CD< 

E:4F<< 68B?P 6B?B>BA: 

             

789 Fuc 3 A4<5B?PL4S A47DG;>4 A4 B5D4;9J. 

�0, b0 - D4;@9DO CBC9D9KAB7B E9K9A<S B5D4;J4. 

'E?B6AO= CD989? F9>GK9EF< CD< E:4F<< CBC9D9> 6B?B>BA BCD989?S9FES 

CB HBD@G?9                 

789 Fyc - A47DG;>4 EBBF69FEF6GRM4S FBK>9 �2 A4 8<47D4@@9 E:4F<S 89D964 

d0, h0 - D4;@9DO C?BM48>< BC<D4A<S B5D4;J4. 

#B FD95B64A<S@ �"%&4 CD989? CDBKABEF< BCD989?S9FES 8?S 8D969E<AO 9 

6?4:ABEFPR 15% CD< F9@C9D4FGD9 20˚%. 

� E?GK4SI, 9E?< 6 @B@9AF <ECOF4A<S 6?4:ABEFP BF?<KA4 BF ABD@4F<6AB7B 

;A4K9A<S, FB CB?GK9AAB9 <; BCOF4 ;A4K9A<9 CD989?4 CDBKABEF<, 

C9D9EK<FO64RF CB HBD@G?9:                           

789 Ì - 6?4:ABEFP B5D4;J4 6 % 

³ - >4K9EF69AAO= >BQHH<J<9AF  

³ = 0,05 - 8?S EBEAO, 5G>4, 59D9;O, SE9AS. 

³= 0,04 - 8?S 8G54, 9?<.



 

 

&45?<J4 D9;G?PF4FB6 <ECOF4A<S B5D4;JB6 A4 E:4F<9. 

!4<@9AB64A<9 
@4F9D<4?4 

�9B@9FD<K9E><9 D4;@9DO !47DG;>4 

Fy, ! 

Fuc, ! 

#D989? 
CDBKABEF< 

σuc,  #4 

σy,  #4 

 4>E<@4?PA4S 
89HBD@4J<S 

Δl (@@) 

�<8 B5D4;J4 

�B 
<ECOF4A<S 

#BE?9 
<ECOF4A<S 

�B 
<ECOF4A<S 

#BE?9 
<ECOF4A<S 

%F4?P 
d0=      @@ 
l0=       @@ 
�0=       @@2 

d1=      @@ 
l1=       @@ 
�1=       @@2

 
     

+G7GA 
d0=      @@ 
l0=       @@ 
�0=       @@2

 

d1=      @@ 
l1=       @@ 
�1=       @@2

 
     

�9FBA 
d0=      @@ 
b0=       @@ 
�0=       @@2

 

³1=      @@ 
b1=       @@ 
�1=       @@2

 
     

�9D96B 68B?P 
d0=      @@ 
b0=       @@ 
�0=       @@2

 

³1=      @@ 
b1=       @@ 
�1=       @@2

 
     

�9D96B 
CBC9DT> 
6B?B>BA 

d0=      @@ 
h0=       @@ 
�0=       @@2

 

³1=      @@ 
h1=       @@ 
�1=       @@2
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"("$ ��!�� "&+�&� #" ���"$�&"$!"� $��"&�. 

1. $45BF4 6OCB?A9A4 A4 @4L<A9. &<C < A4<@9AB64A<9 @4L<AO. *9A4 
89?9A<S. 

2. %I9@4 <ECOF4F9?PAB= @4L<AO 

3. &45?<J4 ;4C<E9= D9;G?PF4FB6 <ECOF4A<= B5D4;JB6 A4 E:4F<9. 
4. 1E><;G B5D4;JB6 8B < CBE?9 D4;DGL9A<S, I4D4>F9D <I 89HBD@4J<= < 
D4;DGL9A<=. 

5. �<47D4@@O E:4F<S. 
6. �O6B8O B5 <ECOF4A<< A4 E:4F<< C?4EF<K9E><I < IDGC><I @4F9D<4?B6, 89D964 
CBC9D9> < 68B?P 6B?B>BA. 

7. "F69F<FP A4 >BAFDB?PAO9 6BCDBEO. 

�BAFDB?PAO9 6BCDBEO 
1. �4><9 @9I4A<K9E><9 I4D4>F9D<EF<>< BCD989?SRFES CD< <ECOF4A<SI A4 

E:4F<9? 
2. +9@ BF?<K49FES 8<47D4@@4 E:4F<S C?4EF<K9E>B= EF4?< BF 8<47D4@@O D4EFS:9A<S? 
3. �4> BCD989?<FP @B@9AF A4K4?4 F9>GK9EF< C?4EF<K9E>B7B @4F9D<4?4 CD< E:4F<<? 
4. �4>B6 I4D4>F9D D4;DGL9A<S IDGC>B7B @4F9D<4?4 (KG7GA4, 59FBA4) BF K97B BA ;46<E<F? 
5. �4>B6B D4;?<K<9 @9:8G 8<47D4@@4@< E:4F<S 8D969E<AO 68B?P 6B?B>BA < CBC9D9> 
6B?B>BA? 
6. +9@ B5GE?B6?9AO D4;@9DO B5D4;JB6 CD< <ECOF4A<< A4 E:4F<9? 
7. +FB @B:AB E>4;4FP B E6B=EF64I @4F9D<4?4 B5D4;J4, 9E?< CD< <ECOF4A<< A4 E:4F<9 BA 
CD<B5D9? 5BK>BB5D4;AGR HBD@G? +9@ B5NSEAS9FES QFB S6?9A<9? 
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 9FB8<K9E><9 G>4;4A<S CB 6OCB?A9A<R 

?45BD4FBDAB= D45BFO №2 
&9@4: «�ECOF4A<9 @4F9D<4?B6 A4 D4EFS:9A<9». 

 

 

*9?P D45BFO: �;GK9A<9 CB6989A<S @4F9D<4?4 CD< D4EFS:9A<< 8B D4;DGL9A<S. #B?GK9A<9 
8<47D4@@ D4EFS:9A<S. "CD989?9A<9 69?<K<A @9I4A<K9E><I I4D4>F9D<EF<> @4F9D<4?4 
B5D4;4: 
 

1. #D989?4 CDBCBDJ<BA4?PABEF<    σ#* 

2. #D989?4 F9>GK9EF<   σ& 
3. #D989?4 CDBKABEF<      σ� 
4. !4CDS:9A<S CD< D4;DO69 σ$, <EF<AAB9 A4CDS:9A<9 CD< D4;DO69 σ$ <EF 
5. "FABE<F9?PAB7B G8?<A9A<S CD< D4;DO69 · 
6. "FABE<F9?PAB7B EG:9A<S CBC9D9KAB7B E9K9A<S B5D4;J4 CD< D4;DO69 Ë 

7. "FABE<F9?PAB= G89?PAB= D45BFO B5D4;J4       

&9BD9F<K9E>B9 B5BEAB64A<9. 

�ECOF4A<S A4 D4EFS:9A<9 CDB6B8SF CD< EF4F<K9E>B@ A47DG:9A<<, F.9. A47DG;>4 > 
<ECOFO649@B@G B5D4;JG CD<>?48O649FES @98?9AAB 59; FB?K>B6, G84DB6 < C9D9>BEB6, E 
CBEF9C9AAO@ A4D4EF4A<9@. �ECOF4F9?PA4S @4L<A4 EBB5M49F B5D4;JG CD<AG8<F9?PAB9 
G8?<A9A<9 < D97<EFD<DG9F A47DG;>G, EBBF69FEF6GRMGR QFB@G G8?<A9A<R. �D4H<>, 
<;B5D4:4RM<= ;46<E<@BEFP @9:8G A47DG;>B= < 89HBD@4J<9= 6 CDBJ9EE9 EF4F<K9E>B7B 
<ECOF4A<S B5D4;J4 A4 D4EFS:9A<9 C?BFP 8B @B@9AF4 97B D4;DGL9A<S A4;O649FES 
8<47D4@@B= D4EFS:9A<S. 1F4 8<47D4@@4 46FB@4F<K9E>< 6OK9DK<649FES E CB@BMPR 
8<47D4@@AB7B 4CC4D4F4 <ECOF4F9?PAB= @4L<AO. 

 

 

 

�<47D4@@4 D4EFS:9A<S @4?BG7?9DB8<EFB= EF4?<. 
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!4 GK4EF>9 "� 8<47D4@@4 D4EFS:9A<S A45?R849FES ?<A9=A4S ;46<E<@BEFP @9:8G 
G8?<A9A<9@ < D4EFS7<64RM9= E<?O. �BA4 D45BFO @4F9D<4?4 A4 QFB@ GK4EF>9 EBBF-
69FEF6G9F GCDG7B= EF48<<. 

 4F9D<4? B5D4;J4 6 QFB= EF48<< <ECOFO649F FB?P>B GCDG7<9 89HBD@4J<<, F.9. 
89HBD@4J<<, >BFBDO9 <EK9;4RF CBE?9 EASF<S A47DG;>< E B5D4;J4. �OL9 FBK>< � CDS@4S 
CDBCBDJ<BA4?PABEFP @9:8G E<?B= < 89HBD@4J<9= A4DGL49FES, 89HBD@4J<< A4K<A4RF 
D4EF< 5OEFD99, K9@ A47DG;>4. 

!47DG;>4, CD< >BFBDB= A4DGL49FES CDBCBDJ<BA4?PABEFP, B5B;A4K49FES K9D9; $#*, 
- A4;O649FES E<?B= EBBF69FEF6GRM9= CD989?G CDBCBDJ<BA4?PABEF<. 

#D989?B@ CDBCBDJ<BA4?PABEF< σ#* A4;O649FES A4<5B?PL99 A4CDS:9A<9, 8B >BFBDB7B 
EGM9EF6G9F CDS@B-CDBCBDJ<BA4?PA4S ;46<E<@BEFP @9:8G A47DG;>B= < 89HBD@4J<9=. 

&BK>4 �, EBBF69FEF6G9F E<?9 A4 CD989?9 GCDG7BEF<. #D989?B@ GCDG7BEF< σy A4-
;O649FES @4>E<@4?PAB9 A4CDS:9A<9, CD< >BFBDB@ 6 @4F9D<4?9 A9 B5A4DG:<649FES 
CD<;A4>B6 C?4EF<K9E>B= 89HBD@4J<< CD< A47DG:9A<<. 

#D989? GCDG7BEF< I4D4>F9D<;G9F A4K4?B C9D9IB84 BF GCDG7B= 89HBD@4J<< > C?4-
EF<K9E>B=. 

#D< 84?PA9=L9@ G69?<K9A<< A4EFGC49F F4>B9 EBEFBSA<9, CD< >BFBDB@ 89HBD@4J<< 
D4EFGF 59; G69?<K9A<S A47DG;><. !4 8<47D4@@9 QFB@G EBEFBSA<R EBBF69FEF6G9F 
7BD<;BAF4?PAO= GK4EFB> %� - C?BM48>4 F9>GK9EF<. 

$F - E<?4 EBBF69FEF6GRM4S CD989?G F9>GK9EF< @4F9D<4?4. 
(<;<K9E><@ CD989?B@ F9>GK9EF< σ& A4;O64RF A4<@9APL99 A4CDS:9A<9, CD< >BFBDB@ 

B5D4;9J 89HBD@<DG9FES 59; ;4@9FAB7B G69?<K9A<S D4EFS7<64RM9= E<?O. 
&9>GK9EFP @4F9D<4?4 EBCDB6B:849FES ;A4K<F9?PAO@ D4;6<F<9@ C?4EF<K9E><I 

89HBD@4J<=. #D< QFB@ G B5D4;J4 CB6OL49FES F9@C9D4FGD4, <;@9AS9FES Q?9>FDBCDB-
6B8ABEFP < @47A<FAO9 E6B=EF64. 

�A9LA<@ CDBS6?9A<9@ 6B;A<>AB69A<S C?4EF<K9E><I 89HBD@4J<= @4F9D<4?4 S6-
?S9FES B5D4;B64A<9 F9@AOI A4>?BAAOI ?<A<= A4 CB69DIABEF< B5D4;J4, >BFBDO9 EB-

EF46?SRF E BEPR B5D4;J4 G7?O 5?<;><9 > 45°. 1F< ?<A<< A4;O64RFES ?<A<< �R89DE4- 
+9DAB64. "A< CD98EF46?SRF E?98O BEF4FBKAOI 89HBD@4J<= E86<74. 

"C<E4AAO9 S6?9A<S 6O;O64RF <;@9A9A<9 6AGFD9AA9= EFDG>FGDO @4F9D<4?4, KFB 
CD<6B8<F > 97B GCDBKA9A<R. 

�4 C?BM48>B= F9>GK9EF< BCSFP A4K<A49FES 6B;D4EF4A<9 A47DG;><, AB ;A4K<F9?PAB 
@98?9AA99, K9@ 6 GCDG7B= B5?4EF< - GK4EFB> ��. 

 

$4EFS:9A<9 B5D4;J4 A4 GK4EF>9 �� CDB<EIB8<F D46AB@9DAB, B5D4;9J, G8?<ASSEP, 
F4>:9 D46AB@9DAB EG:49FES CB 6E9= 8?<A9. "5D4;9J CD<B5D9F49F ECBEB5ABEFP 6BE-
CD<A<@4FP 6B;D4EF4RMGR 8B A9>BFBDB7B CD989?4 A47DG;>G, >BFBD4S D46A4 A4<5B?PL9= 
E<?9 $6. !4CDS:9A<9, EBBF69FEF6GRM99 A4<5B?PL9= A47DG;>9, CD98L9EF6GRM9= 
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D4;DGL9A<R B5D4;J4, A4;O64RF 6D9@9AAO@ EBCDBF<6?9A<9@ σ�. 
!4 GK4EF>9 �� A4 B5D4;J9 CBS6?S9FES @9EFAB9 EG:9A<9 4 L9=>4. ,9=>4 5OEFDB 

CDB7D9EE<DG9F, 84?PA9=L4S 89HBD@4J<S B5D4;J4 CDB<EIB8<F 6 ;BA9 L9=><. %9K9A<9 
L9=>< 5OEFDB G@9APL49FES, 4 A4CDS:9A<9 6 QFB@ E9K9A<< 6E9 6D9@S D4EF9F, IBFS 
D4EFS7<64RM4SES E<?4 G5O649F, KFB 6O;O649F C489A<9 A47DG;>< ;4 FBK>B= �. 1FB A9 
B;A4K49F, KFB ECBEB5ABEFP @4F9D<4?4 EBCDBF<6?SFPES 89HBD@4J<S@ G@9APL49FES: 
A4B5BDBF EBCDBF<6?9A<9 CDB8B?:49F D4EF<, AB QHH9>F G@9APL9A<S C?BM48< B>4;O649FES 
CD9B5?484RM<@. 

�A9 B5?4EF< L9=>< A4CDS:9A<9 G@9APL49FES < CBQFB@G G8?<A9A<9 BEF4?PAB= K4EF< 
A9 CDB<EIB8<F. � FBK>9 � CDB<EIB8<F D4;DGL9A<9 B5D4;J4. %<?4 $D - A4;O649FES 
D4;DGL4RM9= E<?B=. 

�E?< <ECOFG9@O= B5D4;9J A47DG;<FP 8B FBK><   5B?PL9 E<?O $F, 4 ;4F9@ CBEF9C9AAB 
D4;7DG;<FP, FB CDBJ9EE D4;7DG;>< 5G89F <;B5D4:4FPES ?<A<9= MO1 C4D4??9?PAB= "�. 
'8?<A9A<9, CB?GK9AAB9 B5D4;JB@ 8B A4K4?4 D4;DGL9A<S CD< A47DG;>9 CB?ABEFPR A9 
<EK9;49F. "AB EF4AB6<FES @9APL9 A4 69?<K<AG GCDG7B= K4EF< G8?<A9A<S ΔlC?@ (BFD9;B> 
0102). "EF4FBKAB9 G8?<A9A<9 Δl>AB (BFD9;B> 001) A4;O64RF F4>:9 C?4EF<K9E><@ 
G8?<A9A<9@. #B?AB9 G8?<A9A<9 ;4 CD989?B@ GCDG7BEF< EBEFB<F <; 86GI K4EF9= GCDG7B= < 
C?4EF<K9E>B= (BEF4FBKAB=).                    

�9?<K<A4 BEF4FBKAB= 89HBD@4J<< I4D4>F9D<;G9F C?4EF<KABEFP @4F9D<4?4.  9DB= 
C?4EF<KABEF< @4F9D<4?4 @B:9F E?G:<FP BFABE<F9?PAB9 BEF4FBKAB9 G8?<A9A<9 CD< 
D4;DO69                            

< BFABE<F9?PAB9 BEF4FBKAB9 EG:9A<9 6 @9EF9 L9=><.                

789: F0 < 10 - C?BM48P CBC9D9KAB7B E9K9A<9 < D4EK9FA4S 8?<A4 A9A47DG:9AAB7B B5-

D4;J4. 
F1 < l1 4 C?BM48P CBC9D9KAB7B E9K9A<S 6 E4@B@ G;>B@ @9EF9 L9=>< < 8?<A4 D45BK9= 

K4EF< FB7B :9 B5D4;J4 CBE?9 D4;DO64.           - CD989? CDBCBDJ<BA4?PABEF<         - CD989? F9>GK9EF<         - CD989? CDBKABEF<         - A4CDS:9A<9 CD< D4;DO69. 

("$ � � $�� �$/ "�$��*"�. �) #"��"&"��� 
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� �%#/&�!�2. 

�?S CB?GK9A<S E>?>EFавимых D9;G?PF4FB6 <ECOF4A<= CD<@9ASRFES 8?<AAO9 
B5D4;JO >DG7?B7B E9K9A<S EF4A84DFAB7B F<C4 �"%& 1497-42. "5D4;JO 8<4@9FDB@ d0=20 

@@. A4;O64RF ABD@4?PAO@<, 4 B5D4;JO E @9APL<@< 8<4@9FD4@< <?< A9>DG7?B7B 
CBC9D9KAB7B E9K9A<S - CDBCBDJ<BA4?PAO@<. 

�?<A4 J<?<A8D<K9E>B= K4EF< B5D4;J4 D46A4S 11d0 A4;O649FES D45BK9= 8?<AB=. 
�?<A4 l0=10d0 A4;O649FES D4EK9FAB= 8?<AB= 8?<AAB7B B5D4;J4. �?<A4 10=5,0d0 - 

>BDBF>B7B B5D4;J4. �OD4;<@ EBBFABL9A<9 D4EK9FAB= 8?<AO K9D9; C?BM48P CBC9D9KAB7B 
E9K9A<S B5D4;J4 4 F0                √         √   

8?S 8?<AAOI B5D4;JB6        √   (1) 

8?S >BDBF><I B5D4;JB6        √      (2) 

% CB@BMPR EBBFABL9A<= (1) < (2) G8B5AB BCD989?SFP D4EK9FAGR 8?<AG G B5D4;JB6 
CDS@BG7B?PAB7B E9K9A<S. 

%F4A84DFAO= @9F4??<K9E><= B5D4;9J. 
 

�?S <;@9D9A<S B5D4;JB6 CB?P;GRFES LF4A79AJ<D>G?9@. �;@9D9A<9 8<4@9FD4 
CDB<;6B8SF 8B <ECOF4A<S 6 FD9I @9EF4I A4 D45BK9= K4EF<, >4:8O= D4; 4 6 86GI 6;4<@AB 
C9DC9A8<>G?SDAOI A4CD46?9A<SI. �; CB?GK9AAOI D4;@9DB6 8?S 6OK<E?9A<S C?BM48< 
CBC9D9KAB7B E9K9A<S 6O5<D49FES A4<@9APL99 ;A4K9A<9 d0. #B 69?<K<A9 d0, BCD989?SRF 
D4EK9FAGR 8?<AG B5D4;J4. 

'FB?M9AAO9 >BAJO E?G:4F 8?S ;4>D9C?9A<S B5D4;JB6 6 ;4I64F4I <ECOF4F9?PAOI 
@4L<A. 

#B69DIABEFP B5D4;J4 8B?:A4 5OFP L?<HB64AAB=. !4 D4EK9FAB= 8?<A9 B5D4;J4 
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�9?<K<AO G8?<A9A<= 8B?9= GEF4A46?<64RFES <;@9D9A<9@ LF4A79AJ<D>G?9@. $9;G?PF4FO 
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