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�B8 (BD@G?<DB6>4 
#�-1 %CBEB59A GK4EF6B64FP 6 D45BF4I CB D4EK9FG < CDB9>F<DB64A<R 

ED98EF6 < E<EF9@ 46FB@4F<;4J<< E <ECB?P;B64A<9@ EB6D9@9AAOI 
<AHBD@4J<BAAOI F9IAB?B7<=, @9FB8B6 < ED98EF6 CDB9>F<DB64A<S 

 

�?46AO@< ;484K4@< 8<EJ<C?<AO S6?SRFES: CD<B5D9F9A<9 < 
EB69DL9AEF6B64A<9 A46O>B6 E<EF9@AB7B CB8IB84 > D9L9A<R CD<-
>?48AOI ;484K, HBD@<DB64A<9 6;7?S84 A4 B5N9>FO D94?PAB7B @<D4 
>4> A4 E?B:AO9 @AB7B>B@CBA9AFAO9 E<EF9@O, 8BCGE>4RM<9 CB-
L47B6GR 89>B@CB;<J<R < CBE?98B64F9?PAB9 GE?B:A9A<9 @9FB8B6 
4A4?<;4. 
� D9;G?PF4F9 BE6B9A<S 8<EJ<C?<AO EFG89AF 8B?:9A: 
• ;A4FP B5M<9 CD<AJ<CO E<EF9@AB7B CB8IB84 > 4A4?<;G E<-

EF9@; BEAB6AO9 CBASF<S < ;4>BAB@9DABEF< E<EF9@AB7B 4A4?<;4; BE-
AB6AO9 ECBEB5O BC<E4A<S E?B:AOI @AB7B>B@CBA9AFAOI E<EF9@; 

• G@9FP EBEF46?SFP @4F9@4F<K9E><9 @B89?< E<EF9@; HBD@G?<-
DB64FP < D9L4FP E CB@BMPR 1�  F<CB6O9 ;484K< @4F9@4F<K9E>B7B 
@B89?<DB64A<S; 

• 6?489FP @9FB8<>B= <ECB?P;B64A<S H<?BEBHE><I ;A4A<= 6 
CDBH9EE<BA4?PAB= 89SF9?PABEF<; A46O>4@< E<EF9@AB7B CB8IB84 > 
D9L9A<R CD<>?48AOI ;484K; A46O>4@< HBD@4?<;B64AAB7B < A9-
HBD@4?<;B64AAB7B BC<E4A<S E<EF9@. 
 9FB8<K9E><9 G>4;4A<S CD98A4;A4K9AO 8?S CDB6989A<S CD4>-

F<K9E><I ;4ASF<= CB 8<EJ<C?<A9 «"5M4S F9BD<S 8<A4@<K9E><I E<-
EF9@» E GK9FB@ FD95B64A<= (�"% �" 8?S A4CD46?9A<S CB87BFB6>< 
15.04.04 4 �6FB@4F<;4J<S F9IAB?B7<K9E><I CDBJ9EEB6 < CDB<;-



 

6B8EF6. "A< ECBEB5EF6GRF ?GKL9@G GE6B9A<R EFG89AF4@< BEAB6 
F9BD<< E<EF9@ < BEAB6 BJ9A>< E?B:AOI E<EF9@; B59EC9K<64RF 
CD<B5D9F9A<9 CD4>F<K9E><I A46O>B6 <ECB?P;B64A<S @4F9@4F<K9-
E><I @9FB8B6 <EE?98B64A<S E?B:AOI E<EF9@, @9FB8B6 E<EF9@AB7B 
4A4?<;4, CBEFDB9A<S @B89?9= BEAB6AOI HGA>J<= GCD46?9A<S.  
#D4>F<K9E><9 ;4ASF<S CB;6B?SRF ;4>D9C<FP F9BD9F<K9E><9 

;A4A<S B CBEF4AB6>9 ;484K E<EF9@AB7B 4A4?<;4, CBEFDB9A<< @B89?9= 
E<EF9@ < BJ9A>9 <I C4D4@9FDB6. 
� CD4>F<K9E><@ ;4ASF<S@ EFG89AF 8B?:9A CB87BFB6<FPES E4@B-

EFBSF9?PAB: <;GK<FP EBBF69FEF6GRM<9 D4;89?O >GDE4 < 6OCB?A<FP 
CD9864D<F9?PAO9 D4EK9FO. 
#DB69D>4 CB87BFB6?9AABEF< EFG89AF4 > BK9D98AB@G CD4>F<K9-

E>B@G ;4ASF<R BEGM9EF6?S9FES CD9CB8464F9?9@ 6 <A8<6<8G4?PAB= 
59E989. �E?< EFG89AF A9 ;A49F EB89D:4A<S CD98EFBSM9@G CD4>F<-
K9E>B@G ;4ASF<R, FB BA @B:9F 5OFP A9 8BCGM9A > 97B CDB6989A<R. 
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*5;P 70=SB8S: <;GK9A<9 CD46<? CBEF4AB6>< F<CB6OI ;484K E<-
EF9@AB7B 4A4?<;4 4 ;484K D4ECD989?9A<S D9EGDEB6 < GCD46?9A<S 
;4C4E4@<. 

�:BC0;P=>ABP B5<O 70=SB8S: G@9A<9 CD46<?PAB HBD@4?<;B-
64FP ;484KG 4 B5S;4F9?PAO= QF4C E<EF9@AB7B 4A4?<;4, E >BFBDB7B 
8B?:A4 A4K<A4FPES CDBJ98GD4 EB;84A<S E<EF9@G GCD46?9A<S E ;4-
84AAO@< I4D4>F9D<EF<>4@<. 

 

1. &�"$�&�+�%��/ +�%&0 

 

1.1. �040G0 @0A?@545;5=8S @5AC@A>2 
 

�ES>GR ;484KG D4ECD989?9A<S @B:AB EHBD@G?<DB64FP >4> BC-
F<@<;4J<BAAGR, CD< D9L9A<< >BFBDB= FD95G9FES: 
4) ?<5B @4>E<@<;<DB64FP Q>BAB@<K9E><= D9;G?PF4F CD< ;484A-

AOI D9EGDE4I; 
5) ?<5B @<A<@<;<DB64FP <ECB?P;G9@O9 D9EGDEO CD< H<>E<DB-

64AAB@ Q>BAB@<K9E>B@ D9;G?PF4F9. 
"5M4S @4F9@4F<K9E>4S @B89?P ;484K< D4ECD989?9A<S D9EGDEB6 E 

K<E?B@ C9D9@9AAOI Ą < B7D4A<K9A<= ă <@99F E?98GRM<= 6<8 
 

 Ą(ý1, ý1, ⋯ ýĄ) = 3 āĀýĀ → ăÿý(ăÿĄ)ĄĀ21 , (1.1) 

 

CD< B7D4A<K9A<SI 
 

 3 ÿÿĀýĀ f ĀÿĄĀ=1 , ÿ = 1⋯ă  

 ýĀ g 0, Ā = 1⋯Ą (1.2) 

 



 

789 āĀ 4 >BQHH<J<9AFO J9?96B= HGA>J<<, ÿÿĀ — ABD@4 D4EIB84 -7B 
D9EGDE4 8?S 6OCGE>4 98<A<JO Ā-= CDB8G>J<<, Āÿ 4 B5N9@ <@9RM9-
7BES ÿ-7B D9EGDE4, ýĀ 4 A9<;69EFA4S C9D9@9AA4S, BCD989?SRM4S 69-
?<K<AG (B5N9@) 6OCGE>4 j-= CDB8G>J<<. 
� @B89?< (1.1) 4 (1.2) A9<;69EFAO9 C9D9@9AAO9 6OEFGC4RF 6 

C9D6B= EF9C9A<, I4D4>F9D<;GS ?<A9=AGR ;46<E<@BEFP. #BQFB@G QFG 
@B89?P A4;O64RF ;484K9= ?<A9=AB7B CDB7D4@@<DB64A<S. �?S D9-
L9A<S ;484K ?<A9=AB7B CDB7D4@@<DB64A<S D4;D45BF4A EC9J<4?PAO= 
@9FB8, A4;O649@O= E<@C?9>E-@9FB8B@. 
#DBJ9EE CBEFDB9A<S @4F9@4F<K9E>B= @B89?< BCF<@<;4J<BAAOI 

;484K D4ECD989?9A<S D9EGDEB6 8B?:9A BF69F<FP A4 E?98GRM<9 6B-
CDBEO: 

• �?S BCD989?9A<S >4><I 69?<K<A EFDBSF @B89?P? 
• �4><9 B7D4A<K9A<S E?98G9F A4?B:<FP A4 EFDG>FGDG @AB:9-

EF64 8BCGEF<@OI D9L9A<=? 
• �?S 8BEF<:9A<S >4>B= J9?< 6O5<D4RFES ;A4K9A<S 8BCG-

EF<@OI C9D9@9AAOI, EBBF69FEF6GRM<9 BCF<@4?PAB@G D9L9A<R 
;484K? 
$4EE@BFD<@ >BA>D9FAO= CD<@9D < A4 97B BEAB69 E89?49@ B5B5-

M4RM<9 6O6B8O B CD<AJ<C4I CBEFDB9A<S @B89?< < @9FB8<>9 99 
<EE?98B64A<S. 

 

�D<@9D 

$<D@4 <;7BFB6?S9F 864 6<84 <;89?<=: ý < ÿ. �DB8G>J<S B5B<I 
6<8B6 CBEFGC49F 6 BCFB6GR CDB84:G. �?S CDB<;6B8EF64 CDB8G>J<< 
<ECB?P;GRFES 864 F<C4 EODPS — ý < þ. �4>E<@4?PAB 6B;@B:AO9 
EGFBKAO9 ;4C4EO (D9EGDEO) QF<I CDB8G>FB6 EBEF46?SRF 6 < 8 F 
EBBF69FEF69AAB.  4EIB8O ý < þ A4 B8AG FBAAG EBBF69FEF6GRM9= 
CDB8G>J<< CD<6989AO 6 F45?<J9 1. 

 

  



 

&45?<J4 1 

В<8 EODPS  4EIB8 EODPS A4 FBAAG CDB8G>J<<  9EGDE EODPS, 
FBAAO �;89?<9 ÿ, F �;89?<9 ý,F ý 1 2 6 þ 2 1 8 

 

�; 4A4?<;4 DOA>4 E5OF4 EF4?B <;69EFAB E?98GRM99: 
• EGFBKAO= ECDBE A4 <;89?<9 ý A9 CD96OL49F ECDBE4 A4 <;-

89?<9 ÿ 5B?99 K9@ A4 B8AG FBAAG; 
• ECDBE A4 <;89?<9 ÿ  A<>B784 A9 CD96OL49F 869 FBAAO 6 

EGF><. 
• BCFB6O9 J9AO B8AB= FBAAO CDB8G>J<< D46AO: 3 FOE. DG5. 

8?S <;89?<S ÿ, 2 FOE. DG5. 8?S <;89?<S ý. 

К4>B9 >B?<K9EF6B <;89?<= >4:8B7B 6<84 8B?:A4 CDB<;6B8<FP 
H45D<>4, KFB5O 8BIB8 BF D94?<;4J<< CDB8G>J<< 5O? @4>E<@4?P-
AO@? 

�4F9@4F<K9E>4S HBD@G?<DB6>4 ;484K< E6B8<FES > BCD989?9-
A<R B5N9@B6 CDB<;6B8EF64 >4:8B7B <; 6<8B6 CDB8G>J<<, @4>E<@<-
;<DGRM<I 8BIB8 BF D94?<;4J<< CD< B7D4A<K9A<SI A4 ECDBE < D4EIB8 
EODPS. 

�BEFDB9A<9 @B89?< A4K<A49FES E <89AF<H<>4J<< C9D9@9AAOI E 
CBE?98GRM<@ HBD@<DB64A<9@ J9?< < B7D4A<K9A<= 6 6<89 @4F9@4-
F<K9E><I HGA>J<=. 

�484K4 A4IB:89A<S BCF<@4?PAOI B5N9@B6 CDB<;6B8EF64 HBD-
@4?<;G9FES E CB@BMPR E?98GRM<I C9D9@9AAOI < HGA>J<=. 

�9<;69EFAO9 C9D9@9AAO9: ý1 — EGFBKAO= B5N9@ CDB<;6B8EF64 
<;89?<= ÿ, ý2 — EGFBKAO= B5N9@ CDB<;6B8EF64 <;89?<= ý. 

&9?964S HGA>J<S BCD989?S9F B5M<= 8BIB8 BF D94?<;4J<< <;-
89?<= ý1 < ý2 

 Ą(ý1, ý2) = 3ý1 + 2ý2. 

 

�7D4A<K9A<S A4 D4EIB8 EODPS 



 

 {ý1 + 2ý2 f 6,2ý1 + ý2 f 8. 
 

�7D4A<K9A<S A4 ECDBE CDB8G>J<< 

 {ý1 2 ý2 f 1,ý2 f 2.  

 

КDB@9 FB7B, B5N9@O CDB<;6B8EF64 CDB8G>J<< ý1 < ý2 A9 @B7GF 
CD<A<@4FP BFD<J4F9?PAO9 ;A4K9A<S 

 {ý1 g 0,ý2 g 0. 
 

�9B5IB8<@B BCD989?<FP B5N9@O CDB<;6B8EF64 ý1  < ý2 , CD< 
>BFBDOI 8BEF<749FES @4>E<@4?PAB9 ;A4K9A<9 J9?96B= HGA>J<<  

 Ą(ý1, ý2) = 3ý1 + 2ý2 → ăÿý. 

 

CD< B7D4A<K9A<SI 
 

{  
  ý1 + 2ý2 f 6,2ý1 + ý2 f 8,ý1 2 ý2 f 1,ý2 f 2,ý1 g 0,ý2 g 0.

 

 

�4AA4S @B89?P — QFB ;484K4 ?<A9=AB7B CDB7D4@@<DB64A<S E 
86G@S A9<;69EFAO@< C9D9@9AAO@< < K9FODP@S B7D4A<K9A<S@< B5-
M97B 6<84. 

 



 

1.2. �040G0 C?@02;5=8S 70?0A0<8 

 

�484K4 GCD46?9A<S ;4C4E4@< 6B;A<>49F, >B784 A9B5IB8<@B EB-
;84FP ;4C4E @4F9D<4?PAOI D9EGDEB6 <?< CD98@9FB6 CBFD95?9A<S E 
J9?PR G8B6?9F6BD9A<S ECDBE4 A4 ;484AAB@ <AF9D64?9 6D9@9A<. �?S 
B59EC9K9A<S A9CD9DO6AB7B < QHH9>F<6AB7B HGA>J<BA<DB64A<S BD-
74A<;4J<< A9B5IB8<@O ;4C4EO. � ;484K9 GCD46?9A<S ;4C4E4@< FD9-
5G9FES BCD989?<FP >B?<K9EF6B ;4>4;O649@B= CDB8G>J<< < EDB>< 
D4;@9M9A<S ;4>4;B6. 
%CDBE @B:AB G8B6?9F6BD<FP: 
• CGF9@ B8AB>D4FAB7B EB;84A<S ;4C4E4 A4 69EP D4EE@4FD<649-

@O= C9D<B8 6D9@9A<; 
• CBED98EF6B@ EB;84A<S ;4C4E4 8?S >4:8B= 98<A<JO 6D9@9A< 

QFB7B C9D<B84. 
1F< 864 E?GK4S EBBF69FEF6GRF <;5OFBKAB@G ;4C4EG (CB BFAB-

L9A<R > 98<A<J9 6D9@9A<) < A98BEF4FBKAB@G ;4C4EG (CB BFABL9-
A<R > CB?AB@G C9D<B8G 6D9@9A<). 
#D< <;5OFBKAB@ ;4C4E9 FD95GRFES 5B?99 6OEB><9 G89?PAO9 

(BFA9E9AAO9 > 98<A<J9 6D9@9A<) >4C<F4?PAO9 6?B:9A<S, AB 89H<J<F 
6B;A<>49F D9:9 < K4EFBF4 D4;@9M9A<S ;4>4;B6 @9APL9. 
#D< A98BEF4FBKAB@ ;4C4E9 G89?PAO9 >4C<F4?PAO9 6?B:9A<S 

EA<:4RFES, AB K4EFBF4 D4;@9M9A<S ;4>4;B6 < D<E> 89H<J<F4 6B;-
D4EF4RF. 
�?S QF<I E?GK496 I4D4>F9DAO ;A4K<F9?PAO9 Q>BAB@<K9E><9 CB-

F9D<. &4><@ B5D4;B@, D9L9A<S BFABE<F9?PAB D4;@9D4 ;4>4;4 < @B-
@9AF4 97B D4;@9M9A<S @B7GF BEAB6O64FPES A4 @<A<@<;4J<< EBBF-
69FEF6GRM9= HGA>J<< B5M<I ;4FD4F, 6>?RK4RM<I ;4FD4FO, B5G-
E?B6?9AAO9 CBF9DS@< BF <;5OFBKAB7B ;4C4E4 < 89H<J<F4. 
 B89?P GCD46?9A<S ;4C4E4@< 8B?:A4 84FP BF69F A4 864 6BCDBE4: 
1. �4>B9 >B?<K9EF6B CDB8G>J<< ;4>4;O64FP? 
2. �B784 ;4>4;O64FP? 
"F69F A4 C9D6O= 6BCDBE 6OD4:49FES K9D9; D4;@9D ;4>4;4, BCD9-

89?SRM97B BCF<@4?PAB9 >B?<K9EF6B D9EGDEB6, >BFBDB9 A9B5IB8<@B 



 

CBEF46?SFP 6ES><= D4;, >B784 CDB<EIB8<F D4;@9M9A<9 ;4>4;4. � ;4-
6<E<@BEF< BF D4EE@4FD<649@B= E<FG4J<< D4;@9D ;4>4;4 @B:9F @9-
ASFPES 6B 6D9@9A<. 
"F69F A4 6FBDB= 6BCDBE ;46<E<F BF F<C4 E<EF9@O GCD46?9A<S 

;4C4E4@<. �E?< E<EF9@4 CD98GE@4FD<649F C9D<B8<K9E><= >BAFDB?P 
EBEFBSA<S ;4C4E4 K9D9; D46AO9 CDB@9:GF>< 6D9@9A< (9:9A989?PAB 
<?< 9:9@9ESKAB), @B@9AF CBEFGC?9A<S AB6B7B ;4>4;4 B5OKAB EB6-
C4849F E A4K4?B@ >4:8B7B <AF9D64?4 6D9@9A<. �E?< :9 6 E<EF9@9 
CD98GE@BFD9A A9CD9DO6AO= >BAFDB?P EBEFBSA<S ;4C4E4, FBK>4 ;4>4;4 
BCD989?S9FES GDB6A9@ ;4C4E4, CD< >BFBDB@ A9B5IB8<@B D4;@9M4FP 
AB6O= ;4>4;. 
&4><@ B5D4;B@, D9L9A<9 B5B5M9AAB= ;484K< GCD46?9A<S ;4C4-

E4@< BCD989?S9FES E?98GRM<@ B5D4;B@: 
1. В E?GK49 C9D<B8<K9E>B7B >BAFDB?S EBEFBSA<S ;4C4E4 E?98G9F 

B59EC9K<64FP CBEF46>G AB6B7B >B?<K9EF64 D9EGDEB6 6 B5N9@9 D4;-
@9D4 ;4>4;4 K9D9; D46AO9 CDB@9:GF>< 6D9@9A<. 

2. В E?GK49 A9CD9DO6AB7B >BAFDB?S EBEFBSA<S ;4C4E4 A9B5IB-
8<@B D4;@9M4FP AB6O= ;4>4; 6 D4;@9D9 B5N9@4 ;4C4E4, >B784 97B 
GDB69AP 8BEF<749F FBK>< ;4>4;4. 
$4;@9D < FBK>4 ;4>4;4 B5OKAB BCD989?SRFES <; GE?B6<= @<A<-

@<;4J<< EG@@4DAOI ;4FD4F E<EF9@O GCD46?9A<S ;4C4E4@<, >BFBDO9 
@B:AB 6OD4;<FP 6 6<89 HGA>J<< QF<I 86GI C9D9@9AAOI. 
%G@@4DAO9 ;4FD4FO E<EF9@O GCD46?9A<S ;4C4E4@< 6OD4:4RFES 

6 6<89 HGA>J<< <I BEAB6AOI >B@CBA9AF 
 

!G@@4DAO9 
;4FD4FO 
E<EF9@O 
GCD46?9A<S 
;4C4E4@< 

= 

�4FD4-
FO A4 
CD<B5-
D9F9A<9 

+ 

�4FD4FO 
A4 

BHBD@?9-
A<9 ;4>4;4 

+ 

�4FD4-
FO A4 
ID4A9A<9 
;4>4;4 

+ 

�BF9D< 
BF 89-
H<J<F4 

 

�4FD4FO A4 CD<B5D9F9A<9 EF4AB6SFES 64:AO@ H4>FBDB@, >B784 
J9A4 98<A<JO CDB8G>J<< ;46<E<F BF D4;@9D4 ;4>4;4, KFB B5OKAB 



 

6OD4:49FES 6 6<89 BCFB6OI E><8B>, >B784 J9A4 98<A<JO CDB8G>J<< 
G5O649F E 6B;D4EF4A<9@ D4;@9D4 ;4>4;4. 
�4FD4FO A4 BHBD@?9A<9 ;4>4;4 CD98EF46?SRF CBEFBSAAO9 D4E-

IB8O, E6S;4AAO9 E 97B D4;@9M9A<9@. #D< G8B6?9F6BD9A<< ECDBE4 6 
F9K9A<9 ;484AAB7B C9D<B84 6D9@9A< CGF9@ D4;@9M9A<S 5B?99 @9?-
><I ;4>4;B6 (5B?99 K4EFB) ;4FD4FO 6B;D4EF4RF CB ED46A9A<R EB 
E?GK49@, >B784 ECDBE G8B6?9F6BDS9FES CBED98EF6B@ D4;@9M9A<S 
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6FBD4S CDB<;6B8A4S 6 FBK>9 þ∗ EFDB7B CB?B:<F9?PA4. 
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IB8<F, >B784 GDB69AP ;4C4E4 8BEF4FBK9A 8?S G8B6?9F6BD9A<S 
ECDBE4 A4 12 2 10 = 2 4A.  "4><@ B5D4;B@, ;4>4; D4;@9DB@ þ∗ =1000 54., >B784 GDB69AP ;4C4E4 8BEF<749F 2 × 100 = 200 54. 

�B:AB EK<F4FP, KFB QHH9>F<6AO= EDB> 6OCB?A9A<S ;4>4;4 
D469A Ā 2 ā0∗  CD< Ā > ā0  < D469A Ā  6 CDBF<6AB@ E?GK49 (;89EP Ā  — 
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A9A<S ;4>4;4 Ā = 10 4A. (BF69F 0 98.). 
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A9CD<9@?9@O@< D<E>4@< BEF49FES A4 GE@BFD9A<9 4A4?<F<>4, CB8-
7BF46?<64RM97B 84AAGR F45?<JG < DG>B6B8SM<I EC9J<4?<EFB6 6 
B5?4EF< <AHBD@4J<BAAB= 59;BC4EABEF<. 

 



 

2. #$��&�+�%��/ +�%&0 

 

�484K4 1. $4;D45BF4FP CD98?B:9AAO= C?4A CDB9>F4 < CB8EK<F4FP 
97B CB?AGR EFB<@BEFP < D4;@9D BF6?9K9AAOI ED98EF6: 

• %B;84FP E<EF9@G 8<EF4AJ<BAAB7B B5GK9A<S 6 6G;9. 
• %B;84FP E<EF9@G GCD46?9AK9E>B7B GK9F4 A4 CD98CD<SF<<. 
• %B;84FP E<EF9@G @9A98:@9AF4 >4K9EF64 A4 CDB<;6B8EF69A-
AB@ CD98CD<SF<<. 

• %B;84FP E<EF9@G @4EEB6B7B B5E?G:<64A<S (>?<9AF-E9D69DAB= 
4DI<F9>FGDO). 

• %B;84FP E<EF9@G Q>B?B7<K9E>B7B @9A98:@9AF4 CDB<;6B8-
EF69AAB7B CD98CD<SF<S. 

 

�040G0 2. �4CB?A<FP F45?<JG CB CD98?B:9AAB= 6OL9 @9FB8<>9. 
 

�0@80=B 1 
�9E>D<CFBD 
G7DB;O 

#B>4;4F9?P 
A974F<6AB7B 
6B;89=EF6<S 
(D9EGDE4) þ 

�B;@B:ABEFP 
D94?<;4J<< 
G7DB;O (EG5N-
9>F<6A4S BJ9A-
>4) ÿ 

#B>4;4F9?P 
D<E>4 

$4A7 D<E>4 

'7DB;4 ý 1 8   

'7DB;4 þ 2 6   

'7DB;4 ÿ 9 9   

'7DB;4 Ā 6 4   

'7DB;4 ā 4 1   

'7DB;4 Ă 7 2   

'7DB;4 ă 3 3   

'7DB;4 Ą 5 7   

'7DB;4 ą 7 5   

 

�0@80=B 2 
�9E>D<CFBD 
G7DB;O 

#B>4;4F9?P 
A974F<6AB7B 
6B;89=EF6<S 
(D9EGDE4) þ 

�B;@B:ABEFP 
D94?<;4J<< 
G7DB;O (EG5N-
9>F<6A4S BJ9A-
>4) ÿ 

#B>4;4F9?P 
D<E>4 

$4A7 D<E>4 



 

'7DB;4 ý 9 8   

'7DB;4 þ 7 3   

'7DB;4 ÿ 8 5   

'7DB;4 Ā 6 7   

'7DB;4 ā 2 9   

'7DB;4 Ă 4 2   

'7DB;4 ă 3 1   

'7DB;4 Ą 5 4   

'7DB;4 ą 1 6   

 

�0@80=B 3 

�9E>D<CFBD 
G7DB;O 

#B>4;4F9?P 
A974F<6AB7B 
6B;89=EF6<S 
(D9EGDE4) þ 

�B;@B:ABEFP 
D94?<;4J<< 
G7DB;O (EG5N-
9>F<6A4S BJ9A-
>4) ÿ 

#B>4;4F9?P 
D<E>4 

$4A7 D<E>4 

'7DB;4 ý 7 4   

'7DB;4 þ 4 9   

'7DB;4 ÿ 8 6   

'7DB;4 Ā 5 8   

'7DB;4 ā 6 7   

'7DB;4 Ă 1 3   

'7DB;4 ă 3 1   

'7DB;4 Ą 2 5   

'7DB;4 ą 9 2   

 

�0@80=B 4 

�9E>D<CFBD 
G7DB;O 

#B>4;4F9?P 
A974F<6AB7B 
6B;89=EF6<S 
(D9EGDE4) þ 

�B;@B:ABEFP 
D94?<;4J<< 
G7DB;O (EG5N-
9>F<6A4S BJ9A-
>4) ÿ 

#B>4;4F9?P 
D<E>4 

$4A7 D<E>4 

'7DB;4 ý 3 7   

'7DB;4 þ 2 6   

'7DB;4 ÿ 6 1   

'7DB;4 Ā 9 8   

'7DB;4 ā 7 9   

'7DB;4 Ă 5 3   

'7DB;4 ă 4 5   

'7DB;4 Ą 1 2   

'7DB;4 ą 8 4   

 



 

�0@80=B 5 

�9E>D<CFBD 
G7DB;O 

#B>4;4F9?P 
A974F<6AB7B 
6B;89=EF6<S 
(D9EGDE4) þ 

�B;@B:ABEFP 
D94?<;4J<< 
G7DB;O (EG5N-
9>F<6A4S BJ9A-
>4) ÿ 

#B>4;4F9?P 
D<E>4 

$4A7 D<E>4 

'7DB;4 ý 9 1   

'7DB;4 þ 1 6   

'7DB;4 ÿ 8 8   

'7DB;4 Ā 7 4   

'7DB;4 ā 6 9   

'7DB;4 Ă 5 5   

'7DB;4 ă 2 3   

'7DB;4 Ą 3 7   

'7DB;4 ą 4 2   

 

3. �"!&$"�0!/� �"#$"%/ 

 

1. �4><9 EGM9EF6GRF GDB6A< D<E>B6? 

2. �4><9 EGM9EF6GRF GDB6A< GS;6<@BEF9=? 

3. +FB F4>B9 F45?<KAO9 @9FB8O BJ9A>< D<E>B6? 
4. �4><9 EGM9EF6GRF QF4CO 4A4?<;4 D<E>B6? 
 

��&�$�&'$� 

 

1. �4;<96 �. . �6989A<9 6 4A4?<;, E<AF9; < @B89?<DB64A<9 E<-
EF9@. 4 1?9>FDBA. F9>EF. 84A. 4  . : �AF9DA9F-'A<69DE<F9F �A-
HBD@4J<BAAOI &9IAB?B7<= (�!&'�&), 2016. 4 $9:<@ 8BEFGC4 : 
http ://www.iprbookshop.ru/52188. 4 1�% «IPRbooks», CB C4DB?R. 
2. &9BD<S <AHBD@4J<BAAOI CDBJ9EEB6 < E<EF9@ : 'K95A<> / #B8 

D98. �.3. %B69FB64. 4  . : �>489@<S, 2011. 
3. %@B?9AJ96 �.#. 'CD46?9A<9 E<EF9@4@< < CDBJ9EE4@< : 

'K95A<>. 4  . : �>489@<S, 2010. 
  

http://www.iprbookshop.ru/52188


 

#@0:B8G5A:>5 70=SB85 №3. #@>25@:0 045:20B=>AB8 <>45;59 

A;>6=OE A8AB5< 

*5;P 70=SB8S: <;GK9A<9 CD46<? CDB69D>< 489>64FABEF< @B89-
?9=, 4A4?<;4 A9BCD989?9AABEF< < KG6EF6<F9?PABEF<. 
�:BC0;P=>ABP B5<O 70=SB8S: G@9A<9 CD46<?PAB BJ9A<FP 

489>64FABEFP CB?GK9AAOI @B89?9= 4 B5S;4F9?PAO= QF4C E<EF9@AB7B 
4A4?<;4, E >BFBDB7B 8B?:A4 A4K<A4FPES CDBJ98GD4 EB;84A<S E<EF9@G 
GCD46?9A<S E ;484AAO@< I4D4>F9D<EF<>4@<. 

 

1. &�"$�&�+�%��/ +�%&0 

 

�R54S @4F9@4F<K9E>4S @B89?P A9 S6?S9FES FBKAB=, 6E9784 EG-
M9EF6G9F 69DBSFABEFP 6B;A<>AB69A<S BL<5>< CD< CDB6989A<< D4E-
K9FB6.  B7GF 6B;A<>AGFP BL<5>< CD< B>DG7?9A<<, <ECB?P;B64A<< 
A9FBKAOI <?< CDBF<6BD9K<6OI 84AAOI < F. C. �?S FB7B KFB5O BJ9-
A<FP, A4E>B?P>B IBDBLB <?< C?BIB @B89?P CD98EF46?S9F D94?PAO= 
CDBJ9EE, <ECB?P;GRF >D<F9D<< BJ9A><. � 84AAB@ D4;89?9 D4EE@4F-
D<64RFES CDB69D>< A4 489>64FABEFP D97D9EE<BAAOI @B89?9=. 
%@54=SS >H81:0 0??@>:A8<0F88 (489>64FABEFP @B89?<) 
 

 А� = 1Ą3 |þ2þ̂þ | 100%Ąÿ=1 , (1.1) 

 

789 þ 4 D94?PAO9 84AAO9, þ̂ 4 84AAO9, D4EEK<F4AAO9 CB @B89?<. 
�BCGEF<@O= GDB69AP QFB7B >D<F9D<S 4 BF 5 8B 10%. �E?< ;A4-

K9A<9 >D<F9D<S 6OL9, FB @B89?P A9 E?98G9F CD<@9ASFP CD< D4EK9F4I. 
�>QDD8F85=B Q;0AB8G=>AB8 

 

 Э� = þ̂2 ý̅þ�, (1.2) 

 



 

789 ý̅ < þ� 4 ED98A<9 ;A4K9A<S (8?S ?<A9=AB= @B89?<); þ̂2 4 CDB<;-
6B8A4S HGA>J<< @B89?<. 

 

�D<@9G4A<9. В E?GK49 ?<A9=AB= @B89?< CDB<;6B8A4S D46A4 
>BAEF4AF9 CD< H4>FBDAB= C9D9@9AAB=. �4AAO= >D<F9D<= CB>4;O-
649F, A4 E>B?P>B CDBJ9AFB6 6 ED98A9@ CB 6E9= EB6B>GCABEF< <;@9-
D9A<= <;@9A<FES D9;G?PF4F þ BF E6B9= ED98A9= 69?<K<AO CD< <;-
@9A9A<< H4>FBD4 ý A4 1% BF E6B97B ED98A97B ;A4K9A<S, F. 9. KG6-
EF6<F9?PABEFP @B89?<. 

 

%@54=55 >68405<>5 7=0G5=85 CD98EF46?S9F EB5B= B5B5M9AAGR 
>B?<K9EF69AAGR I4D4>F9D<EF<>G. �7B D4EEK<FO64RF CB HBD@G?9 
ED98A9= 4D<H@9F<K9E>B= 6;69L9AAB= 

 

 ý̅ = 3 ý�Ą�ÿ�=13 Ą�ÿ�=1 , (1.3) 

 

789 ýÿ 4 B:<849@B9 ;A4K9A<9 8?S >4:8B7B E?GK4S; Ąÿ 4 K<E?B E?G-
K496 A45?R89A<S (K4EFBF4). 
&4>:9 A9B5IB8<@B BCD989?<FP @9DG >B?95?9@BEF< 6B;@B:AB7B 

D9;G?PF4F4. КB?95?9@BEFP CD98EF46?S9F EB5B= EF9C9AP BF>?BA9A<S 
B:<849@B7B ;A4K9A<S BF ED98A97B. �?S 99 BJ9A>< A4 CD4>F<>9 
B5OKAB CD<@9ASRF 864 5?<;>B E6S;4AAOI >D<F9D<S 4 8<EC9DE<R < 
ED98A99 >648D4F<KAB9 BF>?BA9A<9. 
�8A?5@A8S 9EFP ED98A96;69L9AAB9 ;A4K9A<9 >648D4FB6 BF>?B-

A9A<= 89=EF6<F9?PAOI D9;G?PF4FB6 BF ED98A<I B:<849@OI 
 

 þ2 = 3 (ý�2ý̅)2Ą�ÿ�=13 Ą�ÿ�=1 , (1.4) 

 

%@54=55 :204@0B8G=>5 >B:;>=5=85 þ 9EFP >BD9AP <; G>4;4AAB= 
69?<K<AO. %D98A99 >648D4F<KAB9 BF>?BA9A<9 4 <@9AB64AA4S 69-
?<K<A4; G>4;O649FES 6 F9I :9 98<A<J4I, 6 >4><I <;@9DS9FES 64DP<-



 

DGRM<= CD<;A4>. �<EC9DE<S < ED98A99 >648D4F<KAB9 BF>?BA9A<9 
S6?SRFES @9D4@< 45EB?RFAB= >B?95?9@BEF<. 
�>QDD8F85=B 45B5@<8=0F88 CB>4;O649F, >4>4S 8B?S 8<EC9D-

E<< D9;G?PF4F<6AB7B CD<;A4>4 B5NSEAS9FES 6?<SA<9@ A9;46<E<@OI 
C9D9@9AAOI 

 

 ý2 = 1 2 3 (þ�2��)2ÿ�=13 (þ�2þ�)2ÿ�=1 , (1.5) 

 

789 þÿ 4 6O5BDBKAO9 84AAO9, 4 Ąÿ 4 EBBF69FEF6GRM<9 <@ ;A4K9A<S 
@B89?<. 

 

�D<@9D. ВOK<E?9A<9 8B69D<F9?PAB7B <AF9D64?4 E GDB6A9@ 
;A4K<@BEF< 0,05 

ВO5BD>4 ;A4K9A<= <;@9DS9@B= 69?<K<AO Ā <@99F ABD@4?PAO= 
;4>BA D4ECD989?9A<S 69DBSFABEF9=: ý1 = 2,55 ; ý2 = 2,32 ; ý3 =2,39; ý4 = 2,15; ý5 = 2,54; ý6 = 2,44; ý7 = 2,25; ý8 = 2,28. 

 4;@9DABEFP 6O5BD><: Ą = 8. 

�484A<9 GDB6AS ;A4K<@BEF<: ÿ = 0,05. 

!F9C9AP 8B69D<S: 1 2 ÿ = 0,95. 

ВOK<E?9A<9 ED98A97B ;A4K9A<S 6O5BD>< <;@9DS9@B= 69?<K<AO ý̅ = 1Ą3 ýÿĄÿ=1 = 2,365. 

�J9A>4 ;A4K9A<S ED98A9>648D4F<KAB7B BF>?BA9A<S þý = √3 (ý�2ý̅)2ÿ�=1Ą21 = 0,141. 

�CD989?9A<9 8B69D<F9?PAB7B <AF9D64?4 

КBQHH<J<9AF !FPR89AF4 ā(ÿ, Ą) = 2,365. 

А5EB?RFA4S E?GK4=A4S CB7D9LABEFP &ýE =  ā(ÿ, Ą) þ�:Ą = 0,118. 

В9DIASS 7D4A<J4 8B69D<F9?PAB7B <AF9D64?4 ýEв = ý̅ + &ýE. 



 

�<:ASS 7D4A<J4 8B69D<F9?PAB7B <AF9D64?4 ýEA = ý̅ 2 &ýE. 
УG9F CD<5BDAOE CB7D9HABEF9= 

�D<5BDA4S CB7D9LABEFP &ýC = 0,1. 

А5EB?RFA4S CB7D9LABEFP &ý = √(&ýE)2 + (&ýE)2 = 0,191. 

�FABE<F9?PA4S CB7D9LABEFP �ý = &ýý̅ = 0,081. 

В9DIASS 7D4A<J4 8B69D<F9?PAB7B <AF9D64?4 ýв = ý̅ + &ý. 

�<:ASS 7D4A<J4 8B69D<F9?PAB7B <AF9D64?4 ýA = ý̅ 2 &ý. 

 

�?S 4A4?<;4 D9;G?PF4FB6 @B89?<DB64A<S, >4> CD46<?B, <ECB?P-
;GRF :>QDD8F85=B 20@80F88. "A CD98EF46?S9F EB5B= BFABL9A<9 
ED98A97B >648D4F<KAB7B BF>?BA9A<S > ED98A9@G 4D<H@9F<K9E>B@G 
;A4K9A<R < CB>4;O649F EF9C9AP BF>?BA9A<S CB?GK9AAOI ;A4K9A<= 
BF D94?PAOI 

 

 ÿ = ±þý̅ 100%. (1.6) 

 

�BQHH<J<9AF @B:9F <;@9ASFPES BF 0 8B 100%. +9@ 5B?PL9 
>BQHH<J<9AF, F9@ E<?PA99 >B?95?9@BEFP. #D<ASF4 E?98GRM4S >4-
K9EF69AA4S BJ9A>4 D4;?<KAOI ;A4K9A<= >BQHH<J<9AF4 64D<4J<<. 8B 
10% 4 E?454S >B?95?9@BEFP, 10-25 % 4 G@9D9AA4S, E6OL9 25% 4 

6OEB>4S. #D98CBKF9A<9 BF849FES F9@ @B89?S@, CB >BFBDO@ ;A4K9A<9 
>BQHH<J<9AF4 S6?S9FES 5B?99 A<;><@. 
!9E@BFDS A4 A9E?B:ABEFP 6OCB?A9A<S @4F9@4F<K9E><I D4EK9-

FB6, 8?S <ECB?P;B64A<S 84AAB7B @9FB84 A9B5IB8<@B 5B?PLB9 >B?<-
K9EF6B <AHBD@4J<< < 84AAOI ;4 8?<F9?PAO= C9D<B8 6D9@9A<, KFB 
S6?S9FES 97B BEAB6AO@ A98BEF4F>B@. 



 

�DB@9 FB7B, BC<E4AAO9 6OL9 I4D4>F9D<EF<>< @B:AB CD<@9ASFP 
> ABD@4?PAB@G ;4>BAG D4ECD989?9A<S 69DBSFABEF9=. "A L<DB>B 
<ECB?P;G9FES, F4> >4> 97B 64:A9=L<9 E6B=EF64 (E<@@9FD<KABEFP 
D4ECD989?9A<S BFABE<F9?PAB ED98A9=, A<KFB:A4S 69DBSFABEFP 
5B?PL<I BF>?BA9A<= E?GK4=AB= 69?<K<AO BF J9AFD4 99 D4ECD989-
?9A<S, CD46<?B FD9I E<7@) CB;6B?SRF EGM9EF69AAB GCDBEF<FP 4A4-
?<;. "8A4>B A9 6E9784 D9;G?PF4FO @B89?<DB64A<S CB8K<ASRFES 
ABD@4?PAB@G ;4>BAG, CBQFB@G <ECB?P;GRF 8BCB?A<F9?PAO9 C4D4-
@9FDO, F4><9, A4CD<@9D, >4> >BQHH<J<9AF 4E<@@9FD<< (E>BE4), 
Q>EJ9EE (69DL<AABEFP) < F. 8. 

 

2. #$��&�+�%��/ +�%&0 

 

�040G0 1. !9>BFBDO= CDBJ9EE CD98EF46?9A D97D9EE<BAAO@< 
@B89?S@< 

4) þ̂ = ÿ + Ā 1ý; 

5) þ̂ = ÿ + Āý; 

6) þ̂ = ÿ + ýĀ; 

7) þ̂ = ÿ + Āý. 

$4EEK<F4FP 6 B5M9@ 6<89 >BQHH<J<9AF Q?4EF<KABEF< 8?S >4:-
8B= @B89?<, 9E?< <;69EFAB ED98A99 ;A4K9A<9 H4>FBD4 ý. 

 

�040G0 2. !4 F9DD<FBD<SI D97<BA4 5O?4 EB5D4A4 EF4F<EF<>4 CB 
86G@ H4>FBD4@: 1 4 D4EIB8O A4 CB>GC>G CDB8B6B?PEF69AAOI FB64-
DB6, 2 4 ED98A98A96A4S ;4D45BFA4S C?4F4 B8AB7B D45BF4RM97B. 
&9DD<FBD<S 1 2 3 4 5 6 

(4>FBD 1 68,8 61,2 59,9 56,7 55 54,3 

(4>FBD 2 45,1 59 57,2 61,8 58,8 47,2 

#DB69D<FP, KFB 84AAO= CDBJ9EE BC<EO649FES GD46A9A<9@ þ̂ =76,88 2 0,35ý. "J9A<FP ;A4K9A<S H4>FBDB6 (1) < (2) 8?S QFB= @B89?<. 
 B:AB ?< 84AAGR @B89?P <ECB?P;B64FP 8?S CDB7AB;<DB64A<S? 

 



 

�040G0 3. �?S ;484AAB7B DS84 BCD989?<FP 97B 8B69D<F9?PAO= 
<AF9D64? E GDB6A9@ ;A4K<@BEF< 0,05. 
�4D<4AF ý1 ý2 ý3 ý4 ý5 ý6 ý7 

1 1003,4 1000,0 1000,67 1005,2 1004,2 1003,7 1001,6 

2 0,432 0,5632 0,843 0,245 0,4647 0,9634 1,34 

3 67 54 58 60 65 55 62 

4 68,8 61,2 59,9 56,7 55 54,3 49,3 

5 15,59 13,91 14,06 8,16 11,18 12,69 15,84 

6 9,74 9,34 6,37 10,38 10,78 8,17 14,21 

7 13,06 14,02 7,75 12,79 27,17 6,46 25,56 

8 45,1 59 57,2 61,8 58,8 47,2 55,2 

 

3. �"!&$"�0!/� �"#$"%/ 

 

1. �4><@< @9FB84@< @B:AB BCD989?<FP 489>64FABEFP @B89?<? 
2. �4> 6OCB?AS9FES 4A4?<; KG6EF6<F9?PABEF< @B89?<? 

3. +FB F4>B9 D45BFBECBEB5A4S @B89?P? 
4. �4>B6O >D<F9D<< D94?<EF<KABEF< @B89?<? 
5. +FB F4>B9 A9BCD989?9AABEFP @B89?< < K9@ BA4 6OD4:49FES? 
6. +FB F4>B9 >BQHH<J<9AF Q?4EF<KABEF< < 6 K9@ 97B H<;<K9E><= 
E@OE?? 

 

��&�$�&'$� 

 

1. �4;<96 �. . �6989A<9 6 4A4?<;, E<AF9; < @B89?<DB64A<9 E<-
EF9@. 4 1?9>FDBA. F9>EF. 84A. 4  . : �AF9DA9F-'A<69DE<F9F �A-
HBD@4J<BAAOI &9IAB?B7<= (�!&'�&), 2016. 4 $9:<@ 8BEFGC4 : 
http ://www.iprbookshop.ru/52188. 4 1�% «IPRbooks», CB C4DB?R. 
2. &9BD<S <AHBD@4J<BAAOI CDBJ9EEB6 < E<EF9@ : 'K95A<> / #B8 

D98. �.3. %B69FB64. 4  . : �>489@<S, 2011. 
3. %@B?9AJ96 �.#. 'CD46?9A<9 E<EF9@4@< < CDBJ9EE4@< : 

'K95A<>. 4  . : �>489@<S, 2010. 
  

http://www.iprbookshop.ru/52188


 

#@0:B8G5A:>5 70=SB85 №4. �3@538@>20=85 

*5;P 70=SB8S: <;GK9A<9 BEAB6AOI 6<8B6 47D974FB6: >BAH<7G-
D4FBDB6, BC9D4FBDB6, EFDG>FGD, E?GK4=AOI CDBJ9EEB6. 
�:BC0;P=>ABP B5<O 70=SB8S: 47D97<DB64A<9 4 B5S;4F9?PAO= 

QF4C E<EF9@AB7B E<AF9;4, >BFBDO@ 8B?:A4 ;4>4AK<64FPES CDBJ98GD4 
EB;84A<S E<EF9@G GCD46?9A<S E ;484AAO@< I4D4>F9D<EF<>4@<. 
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D9;>4 K<E?B6B= BE< D4EE@4FD<64RF GK4EF><, >BFBDO@ CD<C<EO64-
RFES 54??O. 
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• 9E?< 4?PF9DA4F<64 ÿÿ  CD98CBKF<F9?PA99 4?PF9DA4F<6O ÿĀ , FB Φ(ÿÿ) > �(ÿĀ) , 9E?< :9 4?PF9DA4F<6O ÿÿ  < ÿĀ  D46ABJ9AAO, FB Φ(ÿÿ) = Φ(ÿĀ),; 
• 9E?< Φ(ÿÿ) < Φ(ÿĀ) 4 BJ9A>< 4?PF9DA4F<6 ÿÿ < ÿĀ, FB Φ(ÿÿ) +Φ(ÿĀ) EBBF69FEF6G9F EB6@9EFAB= D94?<;4J<< 4?PF9DA4F<6 ÿÿ < ÿĀ. 
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%B7?4EAB @9FB8G +9DK@9A4-�>BHH4 4?PF9DA4F<6O ÿ1, ÿ2, &, ÿ� 

D4A:<DGRFES CB CD98CBKF<F9?PABEF<. #GEFP 8?S G8B5EF64 <;?B:9-
A<S 4?PF9DA4F<64 ÿ1, A4<5B?99 CD98CBKF<F9?PA4, ;4 A9= E?98G9F ÿ2 < 
F. 8. 1>EC9DF G>4;O649F CD9864D<F9?PAO9 K<E?9AAO9 BJ9A>< Φ(ÿÿ) 
8?S >4:8B= <; 4?PF9DA4F<6. �AB784 A4<5B?99 CD98CBKF<F9?PAB= 
4?PF9DA4F<69 CD<C<EO649FES BJ9A>4 1, BEF4?PAO9 BJ9A>< D4ECB?4-
74RFES @9:8G 0 < 1 6 EBBF69FEF6<< E <I CD98CBKF<F9?PABEFPR. �4F9@ 
Q>EC9DF CDB<;6B8<F ED46A9A<9 4?PF9DA4F<6O ÿ1 < EG@@O 4?PF9DA4-
F<6 ÿ2, &, ÿ�. 

�E?< 4?PF9DA4F<64 ÿ1 B>4;O649FES @9A99 CD98CBKF<F9?PAB=, FB 
8?S GFBKA9A<S BJ9AB> BA4 ED46A<649FES CB CD98CBKF9A<R E EG@@B= 
4?PF9DA4F<6 ÿ2, &, ÿ� < F. 8. #BE?9 FB7B >4> 4?PF9DA4F<64 ÿ1 B>4-
;O649FES CD98CBKF<F9?PA99 EG@@O 4?PF9DA4F<6 ÿ2, &, ÿā  (ā > 2), 

BA4 <E>?RK49FES <; D4EE@BFD9A<S, 4 6@9EFB BJ9A>< 4?PF9DA4F<6O ÿ1 

D4EE@4FD<649FES < >BDD9>F<DG9FES BJ9A>4 4?PF9DA4F<6O ÿ2 . #DB-
J9EE CDB8B?:49FES 8B F9I CBD, CB>4 BF>BDD9>F<DB64AAO@< A9 B>4-
:GFES BJ9A>< 6E9I 4?PF9DA4F<6. 
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E?<L>B@ FDG8B9@><@. � QFB@ E?GK49 J9?9EBB5D4;AB D4;5<FP 4?P-
F9DA4F<6O A4 7DGCCO, 4 B8AG <; 4?PF9DA4F<6, A4CD<@9D @4>E<@4?P-
AGR, 6>?RK<FP 6B 6E9 7DGCCO. 1FB CB;6B?S9F CB?GK<FP K<E?9AAO9 
BJ9A>< 6E9I 4?PF9DA4F<6 E CB@BMPR BJ9A<64A<S 6AGFD< >4:8B= 
7DGCCO. 
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AOI. �7B @B:AB GEC9LAB <ECB?P;B64FP CD< <;@9D9A<SI 6 L>4?9 
BFABL9A<=. � QFB@ E?GK49 BCD989?S9FES A4<5B?99 CD98CBKF<F9?PA4S 
4?PF9DA4F<64 ÿ1. �= CD<E64<649FES @4>E<@4?PA4S BJ9A>4. �?S 6E9I 
BEF4?PAOI 4?PF9DA4F<6 Q>EC9DF G>4;O649F, 6B E>B?P>B D4; BA< @9A99 
CD98CBKF<F9?PAO, K9@ ÿ1 . �?S >BDD9>F<DB6>< K<E?9AAOI BJ9AB> 
4?PF9DA4F<6 @B:AB <ECB?P;B64FP >4> EF4A84DFAGR CDBJ98GDG @9-
FB84 +9DK@9A4-�>BHH4, F4> < CBC4DAB9 ED46A9A<9 CD98CBKF<F9?P-
ABEF< 4?PF9DA4F<6. �E?< K<E?9AAO9 BJ9A>< 4?PF9DA4F<6 A9 EB6C4-
84RF E CD98EF46?9A<9@ Q>EC9DF4 B5 <I CD98CBKF<F9?PABEF<, CDB<;-
6B8<FES >BDD9>F<DB6>4. 

 

2. #$��&�+�%��/ +�%&0 

 

$4A:<DB64FP BC<E4AAO@< 6OL9 @9FB84@< E?98GRM<9 4?PF9D-
A4F<6O CB EF9C9A< CD98CBKF9A<S (A9 @9A99 CSF< 64D<4AFB6 4?PF9D-
A4F<6). 

1. 1>;4@9AO CB E84649@O@ CD98@9F4@. 
2. #DBE@BFD D4;?<KAOI H<?P@B6. 
3. �OFB64S F9IA<>4 <;69EFAOI CDB<;6B8<F9?9=. 
4. �B@CPRF9DAO9 <7DO. 
5. #B7B84 6 D4;?<KAO9 6D9@9A4 7B84. 
6. "F8OI A4 D4;?<KAOI >GDBDF4I. 
7. �B@CPRF9DO/ABGF5G>< D4;?<KAOI CDB<;6B8<F9?9=. 
8. $4;?<KAO9 @G;O>4?PAO9 <ECB?A<F9?<. 
9. �B@CPRF9DAO9 4AF<6<DGEO. 
10. #DB8G>FO C<F4A<S. 



 

 

3. �"!&$"�0!/� �"#$"%/ 

 

1. �4><9 @9FB8O Q>EC9DFAOI BJ9AB> EK<F4RFES BEAB6AO@<? 
2. � K9@ ;4>?RK49FES EGMABEFP @9FB84 D4A:<DB64A<S? 
3. +FB F4>B9 @9FB8 CBC4DAB7B ED46A9A<S < 6 K9@ 97B BF?<K<9 BF 

@9FB84 D4A:<DB64A<S? 
4. � K9@ ;4>?RK49FES @9FB8 @AB:9EF69AAB7B ED46A9A<S? 

5. +FB F4>B9 A9CBED98EF69AA4S BJ9A>4? 
6. � K9@ ;4>?RK49FES @9FB8 CBE?98B64F9?PAB7B ED46A9A<S, < 

>4><9 97B BEAB6AO9 BF?<K<F9?PAO9 BEB59AABEF<? 
 

��&�$�&'$� 

 

1. �4;<96 �. . �6989A<9 6 4A4?<;, E<AF9; < @B89?<DB64A<9 E<-
EF9@. 4 1?9>FDBA. F9>EF. 84A. 4  . : �AF9DA9F-'A<69DE<F9F �A-
HBD@4J<BAAOI &9IAB?B7<= (�!&'�&), 2016. 4 $9:<@ 8BEFGC4 : 
http ://www.iprbookshop.ru/52188. 4 1�% «IPRbooks», CB C4DB?R. 
2. &9BD<S <AHBD@4J<BAAOI CDBJ9EEB6 < E<EF9@ : 'K95A<> / #B8 

D98. �.3. %B69FB64. 4  . : �>489@<S, 2011. 
3. %@B?9AJ96 �.#. 'CD46?9A<9 E<EF9@4@< < CDBJ9EE4@< : 

'K95A<>. 4  . : �>489@<S, 2010. 
  

http://www.iprbookshop.ru/52188


 

#@0:B8G5A:>5 70=SB85 №6. "F5=820=85 A;>6=OE A8AB5< 2 
CA;>28SE >?@545;5==>AB8 

*5;P 70=SB8S: <;GK9A<9 BEAB6AOI @9FB8B6 D9L9A<S ;484K 
69>FBDAB= BCF<@<;4J<<. 

�:BC0;P=>ABP B5<O 70=SB8S: BCF<@<;4J<S 4 B5S;4F9?PAO= 
QF4C E<AF9;4 E<EF9@ E ;484AAO@< I4D4>F9D<EF<>4@<. �?489A<9 F9I-
AB?B7<9= BCF<@<;4J<< B5S;4F9?PAB 8?S EC9J<4?<EF4 6 B5?4EF< 46-
FB@4F<;4J<<. 

 

1. &�"$�&�+�%��/ +�%&0 

 

1.1. �040G0 <=>3>:@8B5@80;P=>3> <0B5<0B8G5A:>3> 
?@>3@0<<8@>20=8S 

 

�484K4 @AB7B>D<F9D<4?PAB7B @4F9@4F<K9E>B7B CDB7D4@@<DB-
64A<S (69>FBDAB= BCF<@<;4J<<) <@99F 6<8 

 ăýāÿ{Ą1(ý) = ý1}, ăýāÿ{Ą2(ý) = ý2}, ⋯  ăýāÿ{Ąā(ý) = ýā}, CDи ý ∈ Ā, 

 

789 Ā  4 @AB:9EF6B 8BCGEF<@OI ;A4K9A<= C9D9@9AAOI ý ; ā  4 

K<E?B J9?96OI HGA>J<= (>D<F9D<96); ýÿ  4 ;A4K9A<9 -7B >D<F9D<S 
(J9?96B= HGA>J<<); ăýāÿ 4 B;A4K49F, KFB 84AAO= >D<F9D<= 8B?:9A 
CD<ASFP Q>EFD9@4?PAB9 ;A4K9A<9 (97B AG:AB @4>E<@<;<DB64FP <?< 
@<A<@<;<DB64FP). 
 AB7B>D<F9D<4?PA4S ;484K4 BF?<K49FES BF B8AB>D<F9D<4?PAB= 

;484K< BCF<@<;4J<< A4?<K<9@ A9E>B?P><I J9?96OI HGA>J<= 6@9EFB 
B8AB=. 



 

#D< A4?<K<< 6 @AB7B>D<F9D<4?PAB= ;484K9 >D<F9D<96 E D4;AB= 
D4;@9DABEFPR <ECB?P;GRF ABD@4?<;4J<R >D<F9D<96. %CBEB5O 
ABD@4?<;4J<< CD98EF46?9AO 6 F45?. 1. 

 

&45?<J4 1 
!BD@4?<;4J<S   4F9@4F<K9E>B9 6OD4:9A<9 
%6989A<9 > 59;D4;@9DAO@ 69?<K<A4@ Ą(ý|þ) �(Ą(ý|þ))⁄   

#D<6989A<9 > B8AB= D4;@9DABEF< �[�]  Ą(ý|þ) ÿ(þ)⁄   �[Ą(ý|þ)] = �[ÿ(þ)]�[Ā]  
%@9A4 <A7D98<9AF4 2Ą(ý|þ)  Ā Ą(ý|þ)⁄   

�EF9EF69AA4S ABD@4?<;4J<S �ÿ(ý|þ) �(ý|þ)2ÿÿĀý∈ÿ (�(ý|þ))ăÿýý∈ÿ (�(ý|þ))2ÿÿĀý∈ÿ (�(ý|þ))  
!BD@4?<;4J<S ED46A9A<S Ą(ý|þ) ăÿýý∈ÿ (Ą(ý|þ))⁄   

!BD@4?<;4J<S %46<8:4 ăÿýý∈ÿ (Ą(ý|þ)) 2 Ą(ý|þ)  
!BD@4?<;4J<S BED98A9A<S Ą(ý|þ) 3 Ą(ý|þ)þ∈Ā⁄   

 

� 84AAB= F45?<J9 þ — Q?9@9AF CDBEFD4AEF64 þ, þ — CDBEFD4A-
EF6B Q?9@9AFB6 CDB<;6B?PAB= CD<DB8O, A4;O649@OI J9?96O@< 
F9D@4@< (6 >BA>D9FAOI <AF9DCD9F4J<SI QFB EB6B>GCABEFP, C9D9K9AP 
<?< AG@9D4J<S >4K9EF69AAOI E6B=EF6) Q?9@9AFB6 ý ∈ Ā. 

%69DF>B= >B@CBA9AF @AB7BJ9?96B7B CB>4;4F9?S Ą ∈ ý  A4;O64-
9FES BFB5D4:9A<9 ą ∈ {ý → ý1}, >BFBDB9 CD9B5D4;G9F EB6B>GCABEFP 
>B@CBA9AF @AB7BJ9?96B7B CB>4;4F9?S Ą, EBBF69FEF6GRM<I J9?96O@ 
F9D@4@ þ ∈ ā , 6 E>4?SDAO= J9?96B= CB>4;4F9?P ą[Ą(ý|þ)] =ą[Ą(ý|þ), þ ∈ ā] ∈ ý1 "EAB6AO9 6<8O E69DFB> 4 ?<A9=AO9, @<A<-
@<;4J<BAAO9, @4>E<@<;4J<BAAO9, CDB<;6989A<S < HGA>J<< �B5-
54-�G7?4E4 E?98GRM97B 6<84 

 



 

{   
   ą(Ą(ý|þ)) = 3 ÿ(þ)Ą(ý|þ)þ∈Ā ,ą(Ą(ý|þ)) = minþ∈Ā [ÿ(þ)Ą(ý|þ) + Ā(þ)],ą(Ą(ý|þ)) = maxþ∈Ā [ÿ(þ)Ą(ý|þ) + Ā(þ)],ą(Ą(ý|þ)) = / ÿ(þ)Ą(ý|þ)þ∈Ā ,ą(Ą(ý|þ)) = / [ÿ(þ)Ą(ý|þ)]Ā(þ)þ∈Ā .

  

 

#DB5?9@O B5BEAB64A<S E69DFB> EBEF46?SRF BEAB6AB9 A4CD46-
?9A<9 F9BD<< CB?9;ABEF<. � A4EFBSM9@G 6D9@9A< EHBD@G?<DB64AO 
BEAB6AO9 CD<AJ<CO 6O5BD4 F<C4 E69DF><, CD<6989AAO9 6 F45?. 2. 

 

&45?<J4 2 

#D<AJ<C 6O5BD4 'E?B6<9 BCF<@4?PABEF< 
�B@<A4AFABEF< ý�ąă Ą(ýā|þ) g Ą(ý|þ)∀ý ∈ ÿ  

+4EF<KAB= 
8B@<A4AFABEF< 

∃ā1 ⊆ ā: Ą(ýā|þ) g Ą(ý|þ)∀ý ∈ ÿ þ ∈ ĀĀ 

#4D9FB ý��ąă ∃ý ∈ Ā: {Ą(ý|þ) g Ą(ýā|þ)∀þ ∈ Ā} ∩  ∩ {∃þā ∈ Ā: Ą(ýā|þ) > Ą(ýā|þā)}  
%?9=F9D4 ∃ý ∈ Ā: {Ą(ý|þ) g Ą(ýā|þ)∀þ ∈ Ā}  
%B5EF69AAB 
QHH9>F<6ABEF< �:9DD< 

∃ý ∈ Ā: {Ą(ý|þ) g Ą(ýā|þ)∀þ ∈ Ā}  ∃ā > 0: �(ý|þ)2�(ýā|þ)�(ýā|þ)2�(ý|þ2) f ā  ∀þ ∈ ā, ∀ý ∈ {ý ∈ Ā: Ą(ý|þ) > Ą(ýā|þ)}  ∀þ2 ∈ {þ ∈ ā: Ą(ý|þ) < Ą(ýā|þ)}  
!9EB5EF69AAB 
QHH9>F<6ABEF< �:9DD< 

∃ý ∈ Ā: {Ą(ý|þ) g Ą(ýā|þ)∀þ ∈ Ā}  ∃ā > 0, ∃ý ∈ {ý ∈ Ā: Ą(ý|þ) > Ą(ýā|þ22)}  �(ý|þ22)2�(ýā|þ22)�(ýā|þ2)2�(ý|þ2) < ā  ∀þ2 ∈ {þ ∈ ā: Ą(ý|þ2) < Ą(ýā|þ2)}  
$469AEF64 Ą(ýā|þ2) = Ą(ýā|þ22)∀þ, þ22 ∈ Ā  

%G@@4DAB= 
QHH9>F<6ABEF< 

3 Ą(ýā|þ)þ∈Ā g 3 Ą(ý|þ)þ∈Ā ∀ý ∈ ÿ  

!QL4 / Ą(ýā|þ) g / Ą(ý|þ)þ∈Āþ∈Ā ∀ý ∈ ÿ  

�B@CDB@<EE4 ∃ÿ(þ) ∈ ý:3 ÿ(þ)Ą(ýā|þ)þ∈Ā = ăÿýþ∈Ā ÿ(þ)Ą(ý|þ)  
�B@<A<DGRM97B 
D9;G?PF4F4 

ăÿýþ∈Ā Ą(ýā|þ) g ăÿýþ∈Ā Ą(ý|þ)∀ý ∈ ÿ  

�4D4AF<DB64AAB7B 
D9;G?PF4F4 

ăÿĄþ∈Ā Ą(ýā|þ) g ăÿĄþ∈Ā Ą(ý|þ)∀ý ∈ ÿ 

!4<@9APL97B |Ą(ýą 2 Ą∗)| f |Ą(ý 2 Ą∗)|∀ý ∈ ÿ  



 

#D<AJ<C 6O5BD4 'E?B6<9 BCF<@4?PABEF< 
G>?BA9A<S Ą∗ = {Ą∗(þ)}þ∈Ā  Ą∗(þ) = ăÿýþ∈Ā Ą(ý|þ)∀þ ∈ Ā  �->D<F9D<S ýą ∈ Ā�Ā : �ą = ăÿý �|Ā� = �  Ā� = {ý ∈ ÿ: �Ā(ý|�) g �∀þ ∈ Ā}  ÿ->D<F9D<S �GD6<J4 ý�ÿ(Ą) ýą ∈ Ā: [ÿăÿĄþ∈Ā �Ā(ýā|þ) + ăÿýþ∈Ā �Ā(ýā|þ)] g  g [ÿăÿĄþ∈Ā �Ā(ý|þ) + (1 2 ÿ)ăÿýþ∈Ā �Ā(ý|þ)] ∀ý ∈ ÿ 

 4>E<@G@4 HGA>J<< 
A9BCD989?9AABEF< 

ýą ∈ Ā:ÿ[Ą(ýą)] g ÿ[Ą(ý)]∀ý ∈ ÿ 

 

� ;484K4I 6O5BD4 D9L9A<S, HBD@4?<;G9@OI 6 6<89 @B89?< 
69>FBDAB= BCF<@<;4J<<, C9D6O@ L47B@ E?98G9F EK<F4FP 6O89?9A<9 
B5?4EF< >B@CDB@<EEB6 (<?< D9L9A<=, BCF<@4?PAOI CB #4D9FB). 
�9>FBD A4;O649FES BCF<@4?PAO@ CB #4D9FB D9L9A<9@, 9E?< A9 EG-
M9EF6G9F F4>B7B, KFB 6OCB?ASRFES A9D469AEF64 Ą(ý|þ) b Ą(ýā|þ) < Ą(ý|þ) g Ą(ýā|þ)∀þ ∈ Ā. 

"5?4EFPR >B@CDB@<EEB6 �ý  A4;O649FES CB8@AB:9EF6B 8BCG-
EF<@B7B @AB:9EF64 D9L9A<= Ā, B5?484RM97B F9@ E6B=EF6B@, KFB 6E9 
CD<A48?9:4M<9 9@G D9L9A<S A9 @B7GF 5OFP G?GKL9AO B8AB6D9-
@9AAB CB 6E9@ ?B>4?PAO@ >D<F9D<S@ 4 >B@CBA9AF4@ 69>FBD4 QH-
H9>F<6ABEF<. %?98B64F9?PAB, 8?S ?R5OI 86GI D9L9A<=, CD<A48?9-
:4M<I B5?4EF< �ý(ý2, ý22 ∈ �ý)  B5S;4F9?PAB <@99F @9EFB CDBF<6B-
D9K<9 IBFS 5O E B8A<@ <; ?B>4?PAOI >D<F9D<96. 1FB CD<6B8<F > 
A9B5IB8<@BEF< CDB6B8<FP 6O5BD D9L9A<S 6 �ý A4 BEAB69 A9>BFBDB= 
EI9@O >B@CDB@<EE4, KFB < CBE?G:<?B CD<K<AB= 8?S A4;64A<S QFB7B 
CB8@AB:9EF64 B5?4EFPR >B@CDB@<EEB6. "CF<@4?PAB9 D9L9A<9, 
6O5<D49@B9 A4 BEAB69 @AB7B>D<F9D<4?PAB7B CB8IB84 A9;46<E<@B BF 
<;5<D49@B7B CD<AJ<C4 BCF<@4?PABEF<, 6E9784 8B?:AB CD<A48?9-
:4FP B5?4EF< >B@CDB@<EEB6. �A4K9 BAB @B:9F 5OFP G?GKL9AB <, 
E?98B64F9?PAB, A9 S6?S9FES BCF<@4?PAO@. &4><@ B5D4;B@, B5?4EFP 
>B@CDB@<EEB6 9EFP B5?4EFP CBF9AJ<4?PAB BCF<@4?PAOI >B@CDB-
@<EEB6. "FER84 E?98G9F, KFB CD< 6O5BD9 D9L9A<S CB 69>FBDAB@G 
>D<F9D<R QHH9>F<6ABEF< @B:AB B7D4A<K<FP CB<E> BCF<@4?PAB7B 



 

D9L9A<S B5?4EFPR >B@CDB@<EEB6 �ý, >BFBD4S, >4> CD46<?B, ;A4K<-
F9?PAB G:9 6E9= B5?4EF< 6B;@B:AOI D9L9A<= Ā. 

 

1.2.  5B>4O <=>3>:@8B5@80;P=>9 >?B8<870F88 

 

#@8=F8? A?@0254;82>3> :><?@><8AA0 
#GEFP 6E9 ?B>4?PAO9 >D<F9D<<, B5D4;GRM<9 69>FBD QHH9>F<6-

ABEF<, <@9RF B8<A4>B6GR 64:ABEFP. !CD4698?<6O@ 5G89@ EK<F4FP 
F4>B= >B@CDB@<EE, CD< >BFBDB@ BFABE<F9?PAO= GDB69AP EA<:9A<S 
>4K9EF64 CB B8AB@G <?< A9E>B?P><@ >D<F9D<S@ A9 CD96BEIB8<F BF-
ABE<F9?PAB7B GDB6AS CB6OL9A<S >4K9EF64 CB BEF4?PAO@ >D<F9D<S@ 
(@9APL9 <?< D469A). 1FB@G CD<AJ<CG @B:AB 84FP E?98GRMGR @4-
F9@4F<K9E>GR <AF9DCD9F4J<R. #GEFP 6 B5?4EF< >B@CDB@<EEB6 �ý 

84AO 864 D9L9A<S ý2 < ý22, >4K9EF6B >BFBDOI BJ9A<649FES >D<F9D<-
S@< ý1(ý) < ý2(ý) . $9L9A<9 ý2 CD96BEIB8<F D9L9A<9 ý22  CB >D<F9-
D<R ý1, AB GEFGC49F CB >D<F9D<R ý2. !9B5IB8<@B ED46A<FP QF< D9-
L9A<S < 6O5D4FP A4<?GKL<9 A4 BEAB69 CD<AJ<C4 ECD4698?<6B7B 
>B@CDB@<EE4. �?S ED46A9A<S D9L9A<= 66989@ @9DG BFABE<F9?PAB7B 
EA<:9A<S >4K9EF64 D9L9A<S CB >4:8B@G <; >D<F9D<96 4 J9AG 
GEFGC>< ý 

 

 ý1 = &�1(ý2,ý22)ăÿý ý2,ý22�1(ý); ý2 = &�2(ý2,ý22)ăÿý ý2,ý22�2(ý), (1.1) 

 

789 &ý1 < &ý2 4 45EB?RFAO9 EA<:9A<S GDB6AS >D<F9D<96 CD< C9-
D9IB89 BF D9L9A<S ý2 > D9L9A<R ý22 (8?S >D<F9D<S ý1) < CD< B5D4F-
AB@ C9D9IB89 (8?S >D<F9D<S ý2 ). �E?< BFABE<F9?PAB9 EA<:9A<9 
>D<F9D<S ý1  5B?PL9, K9@ >D<F9D<S ý2 , FB E?98G9F BF84FP CD98CB-
KF9A<9 D9L9A<R ý2 . 1FB E?98G9F <; ED46A9A<S J9AO GEFGC>< CB 
>4:8B@G >D<F9D<R. 
�?7BD<F@ D9L9A<S ;484K< 69>FBDAB= BCF<@<;4J<<, BEAB64AAO= 

A4 CD<AJ<C9 ECD4698?<6B7B >B@CDB@<EE4, 6>?RK49F E?98GRM<9 
L47<. 



 

 

,47 0. �O5<D49@ ý2 < ý22 ∈ Āý. 

,47 1. �OK<E?S9@ CB HBD@G?4@ (1.1) ý1 < ý2 

,47 2. �E?< ý1 > ý2, FB 6O5<D49@ ý2, <A4K9 6O5<D49@ ý22. 
,47 3. �E?< A9 EGM9EF6G9F 69>FBD4 ý�ĀCD98CBKF<F9?PA99 ý1  <?< ý2 , FB D9L9A<9 BEF4A46?<649FES, <A4K9 6O5<D49@ AB6O= 

69>FBD ý3 < C9D9IB8<@ > L47G 1. 
 

 B89?P BCD989?9A<S B5?4EF< >B@CDB@<EEB6, 4 F4>:9 @B89?P 
ECD4698?<6B7B >B@CDB@<EE4 <A64D<4AFAO > @4ELF45G <;@9D9A<S 
>D<F9D<96. �89S ECD4698?<6B7B >B@CDB@<EE4 @B:9F 5OFP BCD4684A4 
6 E?GK49 ABD@4?<;B64AAB7B CDBEFD4AEF64 >D<F9D<96, >B784 6E9 ?B-
>4?PAO9 >D<F9D<< <@9RF 98<AO= @4ELF45 <;@9D9A<S. �B?PL<AEF6B 
CD<AJ<CB6 ABD@4?<;4J<< BEAB6O649FES A4 66989A<< <894?PAB7B 
D9L9A<S, F. 9. D9L9A<S, B5?484RM97B <894?PAO@ 69>FBDB@ QHH9>-
F<6ABEF< ýĂ. 1FB <894?PAB9 D9L9A<9 @B:AB 4CD<BDAB CD98CB?B-
:<FP <EIB8S <; <AHBD@4J<< B5 B5N9>F9, 4 @B:AB D9L<FP ;484KG 
BCF<@<;4J<< 8?S >4:8B7B ?B>4?PAB7B >D<F9D<S < EBBF69FEF6GRM99 
QF<@ D9L9A<S@ ;A4K9A<9 69>FBD4 QHH9>F<6ABEF< CD<ASFP ;4 <89-
4?PAO= 69>FBD QHH9>F<6ABEF< ýĂ. &B784 6O5BD BCF<@4?PAB7B D9-
L9A<S EF4AB6<FES D46AB;A4KAO@ A4<?GKL9@G CD<5?<:9A<R > 
QFB@G <894?PAB@G 69>FBDG ýĂ = (ýĂ1, ⋯ ýĂĄ). 
� QFB@ E?GK49 6@9EFB 89=EF6<F9?PAB7B ;A4K9A<S >D<F9D<96 

D4EE@4FD<64RFES <?< <I BF>?BA9A<9 BF <894?PAB7B ;A4K9A<S 
 

 ĂýĀ = ýĂĀ 2 ýĀ , (1.2) 

 

<?< <I 59;D4;@9DAB9 BFABE<F9?PAB9 ;A4K9A<9 
 

 ý�Ā = ýĀ ýĂĀ⁄ . (1.3) 

 



 

#D< D9L9A<< 84AAB= ;484K< <ECB?P;GRFES B54 ECBEB54 ABD@4-
?<;4J<<. &4><@ B5D4;B@, GEC9LAB9 D9L9A<9 CDB5?9@O ABD@4?<;4-
J<< 6B @AB7B@ ;46<E<F BF FB7B, A4E>B?P>B FBKAB < B5N9>F<6AB G84-
9FES BCD989?<FP <894?PAB9 >4K9EF6B D9L9A<S. #BE?9 ABD@4?<;4J<< 
>D<F9D<96 QHH9>F<6ABEF< ;484K4 6O5BD4 D9L9A<S CD<B5D9F49F SE-
AO= @4F9@4F<K9E><= E@OE?. � F9BD9F<>B-@AB:9EF69AAB@ BFABL9-
A<< BA4 EF4AB6<FES ;484K9= GCBDS8BK<64A<S B7D4A<K9AAOI 69>-
FBDAOI @AB:9EF6, 4 E FBK>< ;D9A<S F9BD<< CD<5?<:9A<= 4 ;484K9= 
CD<5?<:9A<S 6 @9FD<K9E>B@ >BA9KAB@9DAB@ CDBEFD4AEF69. 1FB 849F 
6B;@B:ABEFP CDB6B8<FP B5BEAB64AAO= 6O5BD CD<AJ<CB6 BCF<-
@4?PABEF< < 6OS6?SFP <I ?B7<K9E><= E@OE?. 

 

#@8=F8? A;01>9 >?B8<0;P=>AB8 ?> #0@5B> 
�9>FBD ý1 ∈ Ā  A4;O649FES E?45B BCF<@4?PAO@ CB #4D9FB D9-

L9A<9@ (BCF<@4?PAO@ CB %?9=F9DG), 9E?< A9 EGM9EF6G9F 69>FBD4 ý1 ∈ Ā F4>B7B, KFB Ą(ý|þ) g Ą(ýĀ|þ)∀þ ∈ Ā. 

#GEFP ýÿą , ÿ = 1⋯ă  9EFP BCF<@4?PAO9 D9L9A<S 8?S B5OKAOI 
E>4?SDAOI BCF<@<;4J<BAAOI ;484K, >4:84S <; >BFBDOI @4>E<@<-
;<DG9F >B@CBA9AFG ýÿ(ý) 69>FBD4 ý(ý) 

 

 ăÿýý∈ÿ ýĀ(ý) , Ā = 1⋯ă. (1.4) 

 

�E?< BA< S6?SRFES @4>E<@4?PAO@< D9L9A<S@< 8?S >4:8B7B 
;A4K9A<S Ā , FB EK<F49@, KFB ýĀ(ýĀą) > ýÿ(ýĀ), ÿ = 1⋯ă , 789 ýĀą  — 

BCF<@4?PAB9 D9L9A<9 ;484K< (1.4). 

#B?B:<@, KFB þĀą  <;B5D4:49F @AB:9EF6B D9L9A<=, >4:8B9 <; 
>BFBDOI EBBF69FEF6G9F >B@CBA9AFG ý, < 

 

 þĀą = {ý|ýĀ(ýĀ) ← ýĀ(ýĀą) + ÿĀ}, (1.5) 

 



 

789 ÿĀ  CD98EF46?S9F 8BCGEF<@B9 >B?<K9EF6B B7D4A<K9A<= EBBF69F-
EF6GRM9= B5?4EF< CB BFABL9A<R > ýĀ . &B784 BCF<@4?PAB9 8BEF4-
FBKAB9 D9L9A<9 QFB F4>B9 D9L9A<9, CD< >BFBDB@ @<A<@4?PAO= 
>B@CBA9AF (A4<IG8L<= >B@CBA9AF) @4>E<@<;<DG9FES A4 @AB:9EF69, 
G8B6?9F6BDSRM9@ 8BEF4FBKAB@G GE?B6<R ý ∈ ÿ  < ý ∈ þ1ą × þ2ą ×⋯× þăą . "AB @B:9F 5OFP EHBD@G?<DB64AB >4> 

 

 ăÿýý,ÿ ÿ, (1.6) 

 

CD< GE?B6<SI ýĀ(ý) g ÿ; ýÿ(ý) g ýĀ(ýĀą) 2 ÿĀ , ÿ = 1⋯ă; ý ∈ ÿ. 

�89EP ;484K4 (1.6) A9D4;D9L<@4, 9E?< ÿĀ  A9 A4EFB?P>B 69?<>B, 
KFB C9D9E9K9A<9 {þĀą} A9CGEFB. �9?<K<AO ÿĀ  8B?:AO 5OFP BCD989-
?9AO A4 BEAB69 ;A4K9A<= ýĀ(ýą) <?< 4A4?<;4 FBKABEF<.  B:AB 8B-
>4;4FP, KFB BCF<@4?PAB9 D9L9A<9 ;484K< (1.6) 9EFP BCF<@4?PAB9 
D9L9A<9 CB #4D9FB. 
�?7BD<F@ D9L9A<S ;484K< <@99F E?98GRM<9 L47<. 
 

,47 1. #B?4749@ Ă = 1  < D9L49@ ;484KG ăÿýý,ÿ ÿ  CD< GE?B6<SI ýĀ(ý) g ÿ; ýÿ(ý) g ýĀ(ýĀą) 2 ÿĀ , ÿ = 1⋯ă; ý ∈ ÿ. 

�O;O649@ <EIB8AB9 D9L9A<9 ý1  < BJ9A<649@ J9?96GR 
HGA>J<R ý(ý1). 

,47 2. �B784 ý1  ;484AB, D4E>?48O649@ ý(ý1) A4 G8B6?9F6BD<F9?P-
AO9 < A9G8B6?9F6BD<F9?PAO9 >B@CBA9AFO. "5B;A4K<@ <I 
EBBF69FEF69AAB K9D9; þĂ  < þ1̅ . �E?< þĂ = ∅ , FB QF4 ;484K4 
EK<F49FES A9D4;D9L<@B=. �E?< þĂ b ∅ , FB ý14 BCF<@4?P-
AB9, BF69K4RM99 FD95B64A<S@ D9L9A<9. �E?< þ̅ b ∅ < þ1 b∅, FB 8?S Ā ∈ þĂ BCD989?S9FES ÿĂĀ > 0, 8BCGEF<@B9 CB BFAB-
L9A<R > ýĀ(ý1) (D469AEF6B ÿĂĀ = 0 B;A4K49F, KFB -S J9?964S 
HGA>J<S ĄĀ(ý) A9 @B:9F CD<A<@4FP ;A4K9A<9, BF?<KAB9 BF ĄĀ(ýĂ)). 



 

,47 3. $9L49@ ;484KG ăÿýý,ÿ ÿ  CD< GE?B6<SI ýĀ(ý) ∈ ÿ, Ā ∈ þ̅ ; ýÿ(ý) g ýĀ(ýĀą) 2 ÿĀ , Ā ∈ þĂ; ý ∈ ÿ. 

�O;O649@ <EIB8AB9 D9L9A<9 ýĂ+1. �E?< ýĂ+1 = ýĂ, FB ;484K4 
5G89F A9D4;D9L<@B=; CD< QFB@ 4?7BD<F@ ;4>4AK<649FES. 
�E?< ýĂ+1 b ýĂ , FB CB?4749@ Ă = Ă + 1  < 6B;6D4M49@ES > 
L47G 2. 

 

#@8=F8? ?@81;865=8S ?> 2A5< ;>:0;P=O< :@8B5@8S< : 
8450;P=><C @5H5=8R 

� BEAB6G 84AAB7B CB8IB84 CB?B:9A4 <89S CD<5?<:9A<S CB 6E9@ 
>D<F9D<S@. #GEFP 84A4 ;484K4 @AB7B>D<F9D<4?PAB7B 
CDB7D4@@<DB64A<S 

 

 ăÿý{Ą1(ý) = ý1},  

 ăÿý{Ą2(ý) = ý2},  

 ⋯  

 ăÿý{Ąā(ý) = ýā}, ý ∈ Ā, (1.7) 

 

CD< B7D4A<K9A<SI 
 

 ÿÿ1ý1 + ÿÿ2ý2 +⋯+ ÿÿĄýĄ = Āÿ  (ÿ = 1⋯ÿ), (1.8) 

 ÿÿ+Ā,1ý1 + ÿÿ+Ā,2ý2 +⋯+ ÿÿ+Ā,ĄýĄ = Āÿ+Ā   
 (Ā = 1⋯ă 2 ÿ), (1.9) 

 ý1 g 0, ý2 g 0,⋯ ýĄ g 0. (1.10) 

 

%D98< D9L9A<= E<EF9@O (1.7)-(1.10) FD95G9FES BFOE>4FP F4>B9 
;A4K9A<9 69>FBD4 ý∗ = (ý1∗, ý2∗, ⋯ , ýĄ∗), CD< >BFBDB@ ?B>4?PAO9 >D<-
F9D<< CD<@GF CB 6B;@B:ABEF< @4>E<@4?PAB9 (@<A<@4?PAB9) ;A4-
K9A<9 B8AB6D9@9AAB. 
$4EE@BFD<@ >4:8GR BF89?PAGR HGA>J<R Ąÿ(ý) < 8BCGEF<@, KFB 

8?S >4:8B7B H<>E<DB64AAB7B ÿ = 1⋯ă D9L9A4 ;484K4 @4>E<@<;4-



 

J<<. #GEFP EBBF69FEF6GRM<9 BCF<@4?PAO9 C?4AO I4D4>F9D<;GRFES 
69>FBD4@< 

 

 ýÿą = (ý1ą , ý2ą , ⋯ , ýĄą), ÿ = 1⋯ă. (1.11) 

 

!4 QF<I BCF<@4?PAOI C?4A4I BCD989?<@ ;A4K9A<S >D<F9D<96 
EBBF69FEF69AAB 

 

 ýÿą = (ýÿ(ý1ą), ýÿ(ý2ą),⋯ , ýÿ(ýĄą)), ÿ = 1⋯ă, (1.12) 

 

�EF9EF69AAB, KFB 69>FBDO (1.11), BCD989?SRM<9 69>FBDO FBK>< 6 
CDBEFD4AEF69 C9D9@9AAOI (ý1, ý2,⋯ , ýĄ) ∈ Ω , 5G8GF D4;AO@<: A9-
>BFBDO9 <; A<I @B7GF EB6C484FP 8DG7 E 8DG7B@. 
$4EE@BFD<@ 69>FBD ý(ý) E >B@CBA9AF4@< ý(ý)|ýÿą <; (1.11) < EB 

EF46<@ >648D4F 96>?<8B6B= ABD@O  

 

 ý(ý) = 6ý(ý) 2 ýą62, (1.13) 

 

69>FBD4 ý(ý) 2 ýą, BCD989?9AAB7B 8?S 6E9I ý ∈ Ω. 

�4@9F<@, KFB ýą 5G89F CD98EF46?SFP EB5B= 98<A<KAO= 69>FBD 6 
CDBEFD4AEF69 69>FBD4 ý(ý) . !4;B69@ 97B <894?PAO@ ;A4K9A<9@ 
69>FBD4 ý(ý). #BEF46?9AA4S ;484K4 F9C9DP HBD@G?<DG9FES F4>: 84A4 
E<EF9@4 J9?96OI HGA>J<= (1.7) < 84AO GE?B6<S ;484K< (1.8)-(1.10). 

&D95G9FES BCD989?<FP FBK>G ý ∈ Ω, 6 >BFBDB= HGA>J<S ý(ý) 8BEF<-
749F @<A<@G@4. 
&4><@ B5D4;B@, BFOE>4A<9 69>FBDAB-BCF<@4?PAB7B C?4A4 ý ∈ Ω 

6 84AAB= ;484K9 E6989AB > BCF<@<;4J<< 6OD4:9A<S (1.13) A4 D9L9-
A<SI E<EF9@O ?<A9=AOI A9D469AEF6 (1.8)-(1.10). #BE>B?P>G 6OD4-
:9A<9 (1.13) CD98EF46?S9F EB5B= >648D4F<KAGR HGA>J<R C9D9-
@9AAOI ý1, ý2,⋯ , ýĄ , FB ;484K4 BFOE>4A<S 69>FBDAB-BCF<@4?PAB7B 
C?4A4 E69?4EP > ;484K9 6OCG>?B7B CDB7D4@@<DB64A<S. 



 

�484A4 6OCG>?4S HGA>J<S ý(ý), BCD989?9AA4S A4 @AB:9EF69 ý ∈Ω. &D95G9FES BFOE>4FP FBK>G ý ∈ Ω, B59EC9K<64RMGR 6OCB?A9A<9 
GE?B6<S ý(ý∗) = ăÿĄ ý(ý) , ý ∈ Ω.  

&4><@ B5D4;B@, 4?7BD<F@ D9L9A<S ;484K< (1.7)-(1.10) EBEFB<F <; 
86GI BEAB6AOI QF4CB6: 

 

1F4C 1. ÿ�ýĂÿ(ý), ÿ = Ā⋯ÿ. 

1F4C 2. ăÿĄ ý(ý). 
 

 5B>4 :2078>?B8<870F88 ;>:0;P=OE :@8B5@852 (<5B>4 ?>-
A;54>20B5;P=OE CABC?>:) 
� 84AAB@ E?GK49 BEGM9EF6?S9FES CB<E> A9 98<AEF69AAB7B BC-

F<@G@4, 4 A9>BFBDB= B5?4EF< D9L9A<=, 5?<;><I > BCF<@4?PAB@G, 4 

>64;<BCF<@4?PAB7B @AB:9EF64. #D< QFB@ GDB69AP 8BCGEF<@B7B BF-
>?BA9A<S BF FBKAB7B BCF<@G@4 BCD989?S9FES E GK9FB@ FBKABEF< 
CBEF4AB6>< ;484K< (A4CD<@9D, 6 ;46<E<@BEF< BF FBKABEF< 6OK<E-
?9A<S 69?<K<AO >D<F9D<96), 4 F4>:9 A9>BFBDOI CD4>F<K9E><I EB-
B5D4:9A<= (A4CD<@9D, FD95B64A<= FBKABEF< D9L9A<S ;484K<). 
�A4K4?9 CDB<;6B8<FES >4K9EF69AAO= 4A4?<; BFABE<F9?PAB= 

64:ABEF< >D<F9D<96; A4 BEAB64A<< F4>B7B 4A4?<;4 >D<F9D<< D4ECB-
?474RFES < AG@9DGRFES 6 CBDS8>9 G5O64A<S 64:ABEF<, F4> KFB 
7?46AO@ EK<F49FES >D<F9D<= ý1 , @9A99 64:9A ý2 , ;4F9@ E?98GRF 
BEF4?PAO9 ?B>4?PAO9 >D<F9D<< ý3 , ý4 , ..., ýă .  4>E<@<;<DG9FES 
C9D6O= CB 64:ABEF< >D<F9D<= ý1  < BCD989?S9FES 97B A4<5B?PL99 
;A4K9A<9 ā1 . �4F9@ A4;A4K49FES 8BCGEF<@B9 EA<:9A<9 (GEFGC>4) Ă1 g 0  >D<F9D<S ý1 . "CD989?<@ AB6GR 8BCGEF<@GR B5?4EFP Ā(1) 
>4> CB8B5?4EFP Ā 6<84 

 

 Ā(1) = ĀĄ{ý|ý1(ý) g ā1 2 Ă1}. (1.14) 

 

&4>B= CB8IB8 CB;6B?S9F EG;<FP C9D6BA4K4?PAGR 8BCGEF<@GR 
B5?4EFP Ā, >B784 C9D9IB8<@ > E?98GRM9@G CB 64:ABEF< >D<F9D<R. 



 

#BE?9 QFB7B A4IB8<@ A4<5B?PL99 ;A4K9A<9 ā2 6FBDB7B >D<F9-
D<S ý2 A4 @AB:9EF69 Ā(1), F. 9. CD< GE?B6<<, KFB ;A4K9A<9 C9D6B7B 
>D<F9D<S 8B?:AB 5OFP A9 @9APL9, K9@ ā1 2 Ă1. %AB64 A4;A4K49FES 
;A4K9A<9 GEFGC>< Ă2 g 0 , AB G:9 CB 6FBDB@G >D<F9D<R, >BFBDB9 
6@9EF9 E C9D6O@ <ECB?P;G9FES CD< A4IB:89A<< GE?B6AB7B @4>E<-
@G@4 FD9FP97B >D<F9D<S, < F. 8. !4>BA9J, @4>E<@<;<DG9FES CBE?98-
A<= CB 64:ABEF< >D<F9D<= ýă CD< GE?B6<<, KFB ;A4K9A<9 >4:8B7B 
>D<F9D<S ýÿ  <; ă 2 1  CD98O8GM<I 8B?:AB 5OFP A9 @9APL9 EBBF-
69FEF6GRM9= 69?<K<AO āÿ 2 Ăÿ; CB?GK49@O9 EFD4F97<< EK<F4RFES 
BCF<@4?PAO@< 

 

 Ā(ÿ) = Ā(ÿ 2 1)Ą{ý|ýÿ(ý) g āÿ 2 Ăÿ}. (1.14) 

 

&4><@ B5D4;B@, BCF<@4?PAB= EK<F49FES EFD4F97<S, S6?SRM4SES 
D9L9A<9@ CBE?98A9= ;484K< <; CBE?98B64F9?PABEF< ;484K 

 

1) A4=F< ā1 = ĀĂ� ý1(ý), ý ∈ Ā ; 
2) A4=F< ā2 = ĀĂ� ý2(ý), ý ∈ Ā; ⋯  ă) A4=F< āă = ĀĂ� ýă(ý), ý ∈ Ā. (1.15) 

 

�E?< >D<F9D<= ýă  A4 @AB:9EF69 EFD4F97<=, G8B6?9F6BDSRM<I 
B7D4A<K9A<S@ ;484K< (ă) <; (1.15), A9 8BEF<749F E6B97B A4<5B?P-
L97B ;A4K9A<S Mm, FB D9L9A<9@ @AB7B>D<F9D<4?PAB= ;484K< EK<-
F4RF @4>E<@<;<DGRMGR CBE?98B64F9?PABEFP {ýā}  <; CBE?98B64-
F9?PABEF< @AB:9EF6 Āă21 ⊂ Āă22 ⊂ ⋯ ⊂ Ā1 ⊂ Ā. 

�A4K9A<S GEFGCB> Ăÿ , ÿ = 1⋯ă  CBE?98B64F9?PAB A4;A4K4RFES 
CD< <;GK9A<< 6;4<@BE6S;< K4EFAOI >D<F9D<96. 
�A4K4?9 D9L49FES 6BCDBE B A4;A4K9A<< 8BCGEF<@B7B EA<:9A<S Ă1  C9D6B7B >D<F9D<S BF A4<5B?PL97B ;A4K9A<S ā1 . �484RF A9-

E>B?P>B 69?<K<A GEFGCB> Ă11, Ă21, Ă31,& < CGF9@ D9L9A<S ;484K< 
(1.15) BCD989?SRF EBBF69FEF6GRM<9 @4>E<@4?PAO9 ;A4K9A<S 



 

ā2(Ă11), ā2(Ă21), ā2(Ă31),& 6FBDB7B >D<F9D<S. �4?99 D4EE@4FD<-
64RF C4DG >D<F9D<96 ý2 < ý3 . �AB6P A4;A4K4RF CDB5AO9 ;A4K9A<S 
GEFGCB> Ă12 , Ă22 , Ă32 ,& < BFOE><64RF A4<5B?PL<9 ;A4K9A<S ā3(Ă12) , ā3(Ă22) , ā3(Ă32) ,& #B?GK9AAO9 84AAO9 4A4?<;<DGRF, 
A4;A4K4RF Ă2, C9D9IB8SF > E?98GRM9= C4D9 >D<F9D<96 ý2 < ý3 < F. 8. 
!4>BA9J, 6 D9;G?PF4F9 4A4?<;4 6;4<@AB7B 6?<SA<S >D<F9D<96 ýă21 < ýă 6O5<D4RF ;A4K9A<9 CBE?98A9= GEFGC>< Ăă21 < BFOE><64RF BC-
F<@4?PAO9 EFD4F97<<, D9L4S ;484KG (ă)<; (1.15) (B5OKAB B7D4A<-
K<64RFES A4IB:89A<9@ B8AB= F4>B= EFD4F97<<). 
�?S D9L9A<S @AB7B>D<F9D<4?PAB= ;484K< AG:AB F4> D4A:<DB-

64FP >D<F9D<<, KFB5O CBFB@ G8B5A99 5O?B 6O5<D4FP ;A4K9A<S 
GEFGCB>. 
'8B5AO@ S6?S9FES E?GK4=, >B784 6 D9;G?PF4F9 CD9864D<F9?PAB7B 

4A4?<;4 @AB7B>D<F9D<4?PAB= ;484K< 6OSEAS9FES, KFB @B:AB 8BCG-
EF<FP GEFGC>< ?<LP 6 CD989?4I «<A:9A9DAB=» FBKABEF< (5-10 % BF 
A4<5B?PL9= 69?<K<AO >D<F9D<S). 

 

 5B>4 A25@BO20=8S 25:B>@=>3> :@8B5@8S 2 A:0;S@=O9 
:@8B5@89 

"8A<@ <; D4ECDBEFD4A9AAOI @9FB8B6 D9L9A<S @AB7B>D<F9D<-
4?PAOI ;484K S6?S9FES @9FB8 E6989A<S @AB7B>D<F9D<4?PAB= ;484K< > 
B8AB>D<F9D<4?PAB= CGF9@ E69DFO64A<S 69>FBDAB7B >D<F9D<S 6 E>4-
?SDAO=. #D< QFB@ >4:8O= >D<F9D<= G@AB:49FES A4 EBBF69FEF6GR-
M<= 9@G 69EB6B= >BQHH<J<9AF (>BQHH<J<9AF 64:ABEF<) 

 

 Φ(ý) = 3 ÿÿýÿ(ý)ăÿ=1 , ÿÿ g 0. (1.16) 

 

#D< QFB@ 6B;A<>4RF FDG8ABEF< E CD46<?PAO@ CB85BDB@ 69EB-
6OI >BQHH<J<9AFB6 ÿÿ . %GM9EF6GRF D4;?<KAO9 ECBEB5O 6O5BD4 
>BQHH<J<9AFB6 ÿ. "8<A <; A<I 4 A4;A4K9A<9 ÿ 6 ;46<E<@BEF< BF 
BFABE<F9?PAB= 64:ABEF< >D<F9D<96. �B?:AB 6OCB?ASFPES GE?B6<9 
ABD@<DB6>< 3ÿÿ = 1. 



 

 

2. #$��&�+�%��/ +�%&0 

 

�040G0 1. $9L<FP BCF<@<;4J<BAAGR ;484KG �Ā(ÿ) = ăĂýĀ + Āāýā → ÿ�ý  �ā(ÿ) = ĀÿýĀ 2 Ąýā → ÿÿĀ  ýĀ + ýā > Ąÿ  ýĀ 2 ýā > ÿ  ýĀ > ÿ, ýā > ÿ  

 

�040G0 2. $9L<FP BCF<@<;4J<BAAGR ;484KG �Ā(ÿ) = ĈÿýĀ + Ąăýā → ÿ�ý  �ā(ÿ) = āĄýĀ 2 Ăăýā → ÿÿĀ  ýĀ + ýā > āĄ  ýĀ 2 ýā < Āā  ýĀ > ÿ, ýā > ÿ  

 

�040G0 3. $9L<FP BCF<@<;4J<BAAGR ;484KG �Ā(ÿ) = ĄĄăýĀ + ąăĂýā → ÿ�ý  �ā(ÿ) = ĆąĄýĀ 2 ăĂāýā → ÿÿĀ  ýĀ + ýā > āćÿ  ýĀ 2 ýā > ĀāĄ  ýĀ > ÿ, ýā > ÿ  

 

�040G0 4. $9L<FP BCF<@<;4J<BAAGR ;484KG �Ā(ÿ) = ĂăýĀ + ćĆýā → ÿ�ý  �ā(ÿ) = ĀąýĀ 2 Ăāýā → ÿÿĀ  ýĀ + ýā > āĂ  ýĀ 2 ýā < Ą  ýĀ > ÿ, ýā > ÿ  

 

�040G0 5. $9L<FP BCF<@<;4J<BAAGR ;484KG 



 

�Ā(ÿ) = ĂāýĀ + ąýā → ÿ�ý  �ā(ÿ) = ĄąýĀ 2 Ąāýā → ÿÿĀ  ýĀ + ýā > āÿ  ýĀ 2 ýā < Āā  ýĀ > ÿ, ýā > ÿ  

 

�040G0 6. $9L<FP BCF<@<;4J<BAAGR ;484KG �Ā(ÿ) = ăĂāýĀ + Ćąăýā → ÿ�ý  �ā(ÿ) = ĄăāýĀ 2 āĂāýā → ÿÿĀ  ýĀ + ýā > Ăāă  ýĀ 2 ýā < ĀāĆ  ýĀ > ÿ, ýā > ÿ  

 

�040G0 7. $9L<FP BCF<@<;4J<BAAGR ;484KG �Ā(ÿ) = ĂāāýĀ + ăąýā → ÿ�ý  �ā(ÿ) = ĀĂāýĀ 2 ĄăĂýā → ÿÿĀ  ýĀ + ýā > āĂă  ýĀ 2 ýā < ĀąĆ  ýĀ > ÿ, ýā > ÿ  

 

3. �"!&$"�0!/� �"#$"%/ 

 

1. � K9@ EGFP BCF<@<;4J<< CB CD<AJ<CG #4D9FB? 
2. +FB F4>B9 E>4?SDAO= >D<F9D<=, < >4><@ B5D4;B@ 6 A97B 
@B:AB E69DAGFP 69>FBDAO= >D<F9D<=? 

3. +FB F4>B9 @9FB8 CBE?98B64F9?PAOI GEFGCB>? 
4. � K9@ EBEFB<F CD<AJ<C CD<5?<:9A<S CB 6E9@ ?B>4?PAO@ 
>D<F9D<S@ > <894?PAB@G D9L9A<R? 

5. +FB F4>B9 CD<AJ<C E?45B= BCF<@4?PABEF< CB #4D9FB? 
6. � K9@ ;4>?RK49FES CD<AJ<C ECD4698?<6B7B >B@CDB@<EE4? 

 



 

��&�$�&'$� 

 

1. �4;<96 �. . �6989A<9 6 4A4?<;, E<AF9; < @B89?<DB64A<9 E<-
EF9@. 4 1?9>FDBA. F9>EF. 84A. 4  . : �AF9DA9F-'A<69DE<F9F �A-
HBD@4J<BAAOI &9IAB?B7<= (�!&'�&), 2016. 4 $9:<@ 8BEFGC4 : 
http ://www.iprbookshop.ru/52188. 4 1�% «IPRbooks», CB C4DB?R. 
2. &9BD<S <AHBD@4J<BAAOI CDBJ9EEB6 < E<EF9@ : 'K95A<> / #B8 

D98. �.3. %B69FB64. 4  . : �>489@<S, 2011. 
3. %@B?9AJ96 �.#. 'CD46?9A<9 E<EF9@4@< < CDBJ9EE4@< : 

'K95A<>. 4  . : �>489@<S, 2010. 
  

http://www.iprbookshop.ru/52188


 

#@0:B8G5A:>5 70=SB85 №7. "F5=820=85 A;>6=OE A8AB5< =0 
>A=>25 B5>@88 ?>;57=>AB8 

*5;P 70=SB8S: <;GK9A<9 BEAB6AOI CB?B:9A<= F9BD<< CB?9;-
ABEF< < CD<B5D9F9A<9 CD4>F<K9E><I A46O>B6 BJ9A<64A<S E?B:AOI 
E<EF9@ 6 GE?B6<SI D<E>4 A4 BEAB69 HGA>J<< CB?9;ABEF<. 
�:BC0;P=>ABP B5<O 70=SB8S: F9BD<S CB?9;ABEF< L<DB>B 

CD<@9AS9FES CD< 4A4?<;9 E<EF9@ 6 GE?B6<SI 89=EF6<S E?GK4=AOI 
H4>FBDB6 >4> BEAB64 8?S CD<ASF<S D9L9A<=. �?489A<9 QFB= F9IAB-
?B7<9= B5S;4F9?PAB 8?S EC9J<4?<EF4 6 B5?4EF< 46FB@4F<;4J<<. 

 

1. &�"$�&�+�%��/ +�%&0 

 

"C9D4J<<, 6OCB?AS9@O9 6 GE?B6<SI D<E>4, A4;O64RFES 69DB-
SFABEFAO@<. "8AB;A4KABEFP EBBF69FEF6<S @9:8G E<EF9@4@< < <E-
IB84@< 6 69DBSFABEFAOI BC9D4J<SI A4DGL49FES. 1FB B;A4K49F, KFB 
>4:8B= E<EF9@9 (4?PF9DA4F<69) ÿ EF46<FES 6 EBBF69FEF6<9 A9 B8<A, 4 
@AB:9EF6B <EIB8B6 {þā}  E <;69EFAO@< GE?B6AO@< 69DBSFABEFS@< 
CBS6?9A<S �(þā|ÿÿ) . "K96<8AB, BJ9A<64FP E<EF9@O 6 BC9D4J<SI 
84AAB7B F<C4 F4>, >4> 6 89F9D@<A<DB64AAOI BC9D4J<SI, A9?P;S. 

 

�D<@9D. �;-;4 B7D4A<K9AAB= A489:ABEF< E9F96B7B B5BDG8B-
64A<S 6D9@S C9D984K< EBB5M9A<S @B:9F @9ASFPES E?GK4=AO@ B5-
D4;B@ CB <;69EFAB@G ;4>BAG.  

 

1HH9>F<6ABEFP E<EF9@ 6 69DBSFABEFAOI BC9D4J<SI A4IB8<FES 
K9D9; @4F9@4F<K9E>B9 B:<84A<9 HGA>J<< CB?9;ABEF< A4 @AB:9EF69 
<EIB8B6 ÿ(ÿ) = āÿ[ý(þ)] . #D< <EIB84I þā{ā~1⋯ă}  E 8<E>D9F-
AO@< ;A4K9A<S@< CB>4;4F9?9=, >4:8O= <; >BFBDOI CBS6?S9FES E 
GE?B6AB= 69DBSFABEFPR �(þā|ÿÿ) < <@99F CB?9;ABEFP ý(þā), 6OD4-
:9A<9 8?S BCD989?9A<S @4F9@4F<K9E>B7B B:<84A<S HGA>J<< CB-
?9;ABEF< ;4C<EO649FES 6 6<89 



 

 

 ÿ(ÿÿ) = 3 �(þā|ÿÿ)ý(þā)ăā=1 , ÿ = 1⋯Ą. (1.1) 

 

�; 6OD4:9A<S (1.1) >4> K4EFAO= E?GK4= @B:9F 5OFP CB?GK9A4 
BJ9A>4 QHH9>F<6ABEF< E<EF9@ 8?S 89F9D@<A<DB64AAOI BC9D4J<=, 
9E?< CD<ASFP, KFB <EIB8, EBBF69FEF6GRM<= E<EF9@9, A4EFGC49F E 
69DBSFABEFPR, D46AB= 98<A<J9, 4 69DBSFABEF< BEF4?PAOI <EIB8B6 
D46AO AG?R. 'E?B6<S BJ9A>< E<EF9@ 6 E?GK49, >B784 CB>4;4F9?< 
<EIB84 69DBSFABEFAB= BC9D4J<< S6?SRFES 8<E>D9FAO@< 69?<K<A4-
@<, G8B5AB ;48464FP F45?<KAB (F45?. 1). 

 

&45?<J4 7 ÿÿ þā �(þā|ÿÿ) ý(þā) ÿ(ÿÿ) ÿ1 þ1 �(þ1|ÿ1) ý(þ1)  

 þ2 �(þ2|ÿ1) ý(þ2)  

 ⋯ ⋯ ⋯ ⋯ 

 þĂ �(þĂ|ÿ1) ý(þĂ)  ÿ2 þ1 �(þ1|ÿ2) ý(þ1)  

 þ2 �(þ2|ÿ2) ý(þ2)  

 ⋯ ⋯ ⋯ ⋯ 

 þĂ �(þĂ|ÿ2) ý(þĂ)  ⋯ ⋯ ⋯ ⋯ ⋯ ÿă þ1 �(þ1|ÿă) ý(þ1)  

 þ2 �(þ2|ÿă) ý(þ2)  

 ⋯ ⋯ ⋯ ⋯ 

 þĂ �(þĂ|ÿă) ý(þĂ)  

 

#D< <EIB84I E A9CD9DO6AO@< ;A4K9A<S@< CB>4;4F9?9= @4F9-
@4F<K9E>B9 B:<84A<9 HGA>J<< CB?9;ABEF< BCD989?S9FES >4> 

 

 ÿ(ÿÿ) = ∫ Ą(þ|ÿÿ)ý(þ)ý Ăþ,  

 

789 Ą(þ|ÿÿ)  — C?BFABEFP 69DBSFABEF9= <EIB8B6; ý  4 8BCGEF<@4S 
B5?4EFP 69>FBDAB7B CDBEFD4AEF64 <EIB8B6. 



 

�?S BJ9A>< QHH9>F<6ABEF< E<EF9@ 6 69DBSFABEFAB= BC9D4J<< 
A9B5IB8<@B: 

• BCD989?<FP <EIB8O BC9D4J<< CB >4:8B= E<EF9@9; 
• CBEFDB<FP HGA>J<R CB?9;ABEF< A4 @AB:9EF69 <EIB8B6 BC9-

D4J<<; 
• A4=F< D4ECD989?9A<9 69DBSFABEF9= A4 @AB:9EF69 <EIB8B6 

BC9D4J<<; 
• D4EEK<F4FP @4F9@4F<K9E>B9 B:<84A<9 HGA>J<< CB?9;ABEF< 

A4 @AB:9EF69 <EIB8B6 BC9D4J<< 8?S >4:8B= E<EF9@O. 
�D<F9D<= BCF<@4?PABEF< 8?S 69DBSFABEFAOI BC9D4J<= <@99F 

6<8 
 

 ÿ(ÿÿ) = ăÿýÿ� āÿ�[ý(þ)], ÿ = 1⋯ă. 

 

� EBBF69FEF6<< E QF<@ >D<F9D<9@ BCF<@4?PAB= E<EF9@B= 6 
GE?B6<SI D<E>4 EK<F49FES E<EF9@4 E @4>E<@4?PAO@ ;A4K9A<9@ @4-
F9@4F<K9E>B7B B:<84A<S HGA>J<< CB?9;ABEF< A4 @AB:9EF69 <EIB-
8B6 BC9D4J<<. 
"J9A>4 E<EF9@ 6 GE?B6<SI 69DBSFABEFAB= BC9D4J<< 4 QFB 

BJ9A>4 «6 ED98A9@», CBQFB@G 9= CD<EGM< 6E9 A98BEF4F>< F4>B7B 
CB8IB84, 7?46AO= <; >BFBDOI ;4>?RK49FES 6 FB@, KFB A9 <E>?RK9A 
E?GK4= 6O5BD4 A9BCF<@4?PAB= E<EF9@O 8?S >BA>D9FAB= D94?<;4J<< 
BC9D4J<<. "8A4>B 9E?< BC9D4J<S 5G89F @AB7B>D4FAB CB6FBDSFPES, FB 
BCF<@4?PA4S 6 ED98A9@ E<EF9@4 CD<6989F > A4<5B?PL9@G GEC9IG. 
%6989A<9 ;484K< BJ9A>< E<EF9@ > 69DBSFABEFAB= CBEF4AB6>9 

CD<@9A<@B 8?S BC9D4J<=, <@9RM<I @4EEB6O= I4D4>F9D, 8?S >BFB-
DOI <@99FES 6B;@B:ABEFP BCD989?<FP B5N9>F<6AO9 CB>4;4F9?< <E-
IB8B6, 69DBSFABEFAO9 I4D4>F9D<EF<>< CB C4D4@9FD4@ B5EF4AB6>< < 
;4>BAO D4ECD989?9A<S 69DBSFABEF9= A4 @AB:9EF69 <EIB8B6 BC9D4-
J<<. 
$4EE@BFD<@ CD<@9D BJ9A>< QHH9>F<6ABEF< E<EF9@ 6 69DBSF-

ABEFAOI BC9D4J<SI CB CD<6989AAB@G >D<F9D<R. 



 

#@8<5@ 1. �J9A>4 64D<4AFB6 >BAH<7GD4J<< 79F9DB79AAB= ?B-
>4?PAB= 6OK<E?<F9?PAB= E9F< B5M97B CB?P;B64A<S. �EE?98G9@4S 
BC9D4J<S — B5@9A EBB5M9A<S@< @9:8G CB?P;B64F9?S@<, E<EF9@4 

— 64D<4AFO D4;@9M9A<S E9F96B7B B5BDG8B64A<S, CB>4;4F9?P <E-
IB84 BC9D4J<< — K<E?B C9D984AAOI EBB5M9A<= Ąā (8<E>D9FA4S 69-
?<K<A4). '<E?B6O9 84AAO9 8?S BJ9A>< CD<6989AO 6 F45?. 2. 

 

&45?<J4 2 ÿÿ Ąā �(Ąā|ÿÿ) ý(Ąā) ÿ(ÿÿ) 
�4D<4AF 1 60 0,3 0,8 0,51 

 40 0,5 0,5  

 20 0,2 0,1  

�4D<4AF 2 60 0,25 0,8 0,515 

 40 0,60 0,5  

 20 0,15 0,1  

 

 4EK9F CB>4;4F9?9= < BJ9A>4 QHH9>F<6ABEF< CB >D<F9D<R 
CD96BEIB8EF64 CB>4;O64RF, KFB 6 >4K9EF69 BCF<@4?PAB= E<EF9@O 
8B?:9A 5OFP CD<;A4A 64D<4AF 2 >BAH<7GD4J<< E9F< 

 ÿ(ÿ1) = 0,3 × 0,8 + 0,5 × 0,5 + 0,2 × 0,1 = 0,51; ÿ(ÿ2) = 0,25 × 0,8 + 0,6 × 0,5 + 0,15 × 0,1 = 0,515; ÿBCF = ăÿý ÿ(ÿ) =ÿ(ÿ2) = 0,515. 

 

�DB@9 BCF<@<;4J<< «6 ED98A9@» 6 69DBSFABEFAOI BC9D4J<SI 
<ECB?P;GRFES < 8DG7<9 >D<F9D<< BJ9A>< E<EF9@: 

• @4>E<@G@ 69DBSFABEF< E?GK4=AB7B EB5OF<S; 
• @4>E<@G@ EF9C9A< 69DBSFABEFAB= 74D4AF<< 8BEF<:9A<S D9-
;G?PF4F4 A9 A<:9 FD95G9@B7B GDB6AS; 

• @<A<@G@ ED98A97B >648D4F4 G>?BA9A<S D9;G?PF4F4 BF FD9-
5G9@B7B; 

• @<A<@G@ 8<EC9DE<< D9;G?PF4F4; 
• @4>E<@G@ 69DBSFABEFAB-74D4AF<DB64AAB7B D9;G?PF4F4; 



 

• @<A<@G@ ED98A97B (54=9EB6E>B7B) D<E>4 (@<A<@G@ ED98A<I 
CBF9DP). 

$4EE@BFD9A<9 QF<I >D<F9D<96 EBEF46?S9F B8<A <; D4;89?B6 F9B-
D<< CD<ASF<S D9L9A<=. 

 

2. #$��&�+�%��/ +�%&0 

 

�?S CD98EF46?9AAOI A<:9 64D<4AFB6 D4EEK<F4FP CB>4;4F9?< < 
BJ9A>G QHH9>F<6ABEF< CB >D<F9D<R CD96BEIB8EF64. 

 

�040G0 1 ÿÿ Ąā �(Ąā|ÿÿ) ý(Ąā) 
�4D<4AF 1 85 0,5 0,3 

 65 0,25 0,7 

 45 0,25 0,2 

�4D<4AF 2 85 0,65 0,2 

 65 0,25 0,45 

 45 0,1 0,6 

�4D<4AF 2 85 0,4 0,15 

 65 0,35 0,65 

 45 0,25 0,2 

 

�040G0 2 ÿÿ Ąā �(Ąā|ÿÿ) ý(Ąā) 
�4D<4AF 1 120 0,7 0,6 

 80 0,1 0,6 

 60 0,2 0,3 

�4D<4AF 2 120 0,5 0,4 

 80 0,3 0,45 

 60 0,2 0,4 

�4D<4AF 2 120 0,8 0,35 

 80 0,05 0,5 

 60 0,15 0,3 

 

  



 

�040G0 3 ÿÿ Ąā �(Ąā|ÿÿ) ý(Ąā) 
�4D<4AF 1 60 0,4 0,15 

 50 0,1 0,65 

 40 0,5 0,2 

�4D<4AF 2 60 0,2 0,6 

 50 0,3 0,6 

 40 0,5 0,3 

�4D<4AF 2 60 0,6 0,2 

 50 0,15 0,45 

 40 0,25 0,6 

 

�040G0 4 ÿÿ Ąā �(Ąā|ÿÿ) ý(Ąā) 
�4D<4AF 1 60 0,4 0,4 

 50 0,1 0,45 

 40 0,5 0,4 

�4D<4AF 2 60 0,65 0,6 

 50 0,25 0,6 

 40 0,1 0,3 

�4D<4AF 2 60 0,8 0,2 

 50 0,05 0,45 

 40 0,15 0,6 

 

�040G0 5 ÿÿ Ąā �(Ąā|ÿÿ) ý(Ąā) 
�4D<4AF 1 85 0,65 0,3 

 65 0,25 0,7 

 45 0,1 0,2 

�4D<4AF 2 85 0,4 0,2 

 65 0,1 0,45 

 45 0,5 0,6 

�4D<4AF 2 85 0,5 0,15 

 65 0,25 0,65 

 45 0,25 0,2 

 

3. �"!&$"�0!/� �"#$"%/ 

 

1. �?S >4><I J9?9= CDB6B8<FES BJ9A>4 E?B:AOI E<EF9@?  
2. �4>B6O BEAB6AO9 QF4CO BJ9A<64A<S E?B:AOI E<EF9@? 



 

3. �4>B= 6<8 <@99F >D<F9D<= BCF<@4?PABEF<? 

4. .+FB F4>B9 HGA>J<S CB?9;ABEF<? 
5. �4> BEGM9EF6?S9FES BJ9A>4 E?B:AOI E<EF9@ 6 GE?B6<SI 
D<E>4 A4 BEAB69 HGA>J<< CB?9;ABEF<? 

6. �4><@ B5D4;B@ BCD989?S9FES @4F9@4F<K9E>B9 B:<84A<9 CD< 
<EIB84I E A9CD9DO6AO@< ;A4K9A<S@< CB>4;4F9?9=? 

 

��&�$�&'$� 

 

1. �4;<96 �. . �6989A<9 6 4A4?<;, E<AF9; < @B89?<DB64A<9 E<-
EF9@. 4 1?9>FDBA. F9>EF. 84A. 4  . : �AF9DA9F-'A<69DE<F9F �A-
HBD@4J<BAAOI &9IAB?B7<= (�!&'�&), 2016. 4 $9:<@ 8BEFGC4 : 
http ://www.iprbookshop.ru/52188. 4 1�% «IPRbooks», CB C4DB?R. 
2. &9BD<S <AHBD@4J<BAAOI CDBJ9EEB6 < E<EF9@ : 'K95A<> / #B8 

D98. �.3. %B69FB64. 4  . : �>489@<S, 2011. 
3. %@B?9AJ96 �.#. 'CD46?9A<9 E<EF9@4@< < CDBJ9EE4@< : 

'K95A<>. 4  . : �>489@<S, 2010. 
  

http://www.iprbookshop.ru/52188


 

#@0:B8G5A:>5 70=SB85 №8. "F5=820=85 A;>6=OE A8AB5< 2 
CA;>28SE =5>?@545;5==>AB8 

*5;P 70=SB8S: <;GK9A<9 BEAB6AOI CB?B:9A<= F9BD<< CD<SAF<S 
D9L9A<= 6 GE?B6<SI A9BCD989?9AABEF<. 

�:BC0;P=>ABP B5<O 70=SB8S: F9BD<S CD<SAF<S D9L9A<= L<-
DB>B CD<@9AS9FES CD< 4A4?<;9 E<EF9@ 6 GE?B6<SI A9BCD989?9AABEF<. 

�?489A<9 @9FB8B?<9= CD<ASF<S GCD46?9AK9E><I D9L9A<= B5S;4-
F9?PAB 8?S EC9J<4?<EF4 6 B5?4EF< 46FB@4F<;4J<<. 

 

1. &�"$�&�+�%��/ +�%&0 

 

%C9J<H<K9E><9 K9DFO BD74A<;4J<BAAB-F9IA<K9E><I E<EF9@ 
K4EFB A9 CB;6B?SRF E69EF< BC9D4J<<, CDB6B8<@O9 QF<@< E<EF9@4@<, 
> 89F9D@<A<DB64AAO@ <?< 69DBSFABEFAO@. � F4><@ K9DF4@ 
BFABESFES: 

1. !4?<K<9 6 GCD46?S9@B= E<EF9@9 6 >4K9EF69 Q?9@9AFB6 (CB8-
E<EF9@) J9?9A4CD46?9AAOI <A8<6<8GG@B6 < A4?<K<9 6 E<EF9@9 
GCD46?9A<S ?<J4 CD<A<@4RM97B D9L9A<S (�#$), BEGM9EF6?SRM<I 
GCD46?9A<9 A4 BEAB69 EG5N9>F<6AOI @B89?9=, KFB < CD<6B8<F > 
5B?PLB@G D4;ABB5D4;<R CB6989A<S E<EF9@O 6 J9?B@. 

2. �?7BD<F@ GCD46?9A<S K4EFB EFDB<F E4@4 E<EF9@4 GCD46?9A<S, 
CD9E?98GS CB@<@B CD98NS6?S9@OI EF4DL9= E<EF9@B= J9?9= EB5-
EF69AAO9 J9?<, A9 6E9784 EB6C484RM<9 E 6A9LA<@<. 

3. !4 QF4C9 BJ9A>< E<FG4J<< 6 DS89 E?GK496 <EIB8SF A9 <; 
H4>F<K9E>B= E<FG4J<<, 4 <; FB= @B89?<, >BFBDB= CB?P;G9FES �#$ 
CD< GCD46?9A<< B5N9>FB@. 

4. � CDBJ9EE9 CD<ASF<S D9L9A<S 5B?PLGR DB?P <7D4RF ?B7<-
K9E><9 D4EEG:89A<S �#$, A9 CB884RM<9ES HBD@4?<;4J<< >?4EE<-
K9E><@< @9FB84@< @4F9@4F<><. 

5. #D< 6O5BD9 GCD46?SRM97B 6B;89=EF6<S �#$ @B:9F BC9D<-
DB64FP A9K9F><@< CBASF<S@<, BFABL9A<S@< < 6OE>4;O64A<S@<. 



 

6. � 5B?PLB@ >?4EE9 ;484K GCD46?9A<S BD74A<;4J<BA-
AB-F9IA<K9E><@< E<EF9@4@< BFEGFEF6GRF B5N9>F<6AO9 >D<F9D<< 
BJ9A<64A<S 8BEF<:9A<S J9?96B7B < F9>GM97B EBEFBSA<= B5N9>F4 
GCD46?9A<S, 4 F4>:9 EF4F<EF<>4, 8BEF4FBKA4S 8?S CBEFDB9A<S EBBF-
69FEF6GRM<I 69DBSFABEFAOI D4ECD989?9A<= (;4>BAB6 D4ECD989?9-
A<S <EIB8B6 BC9D4J<=) 8?S >BA>D9FAB7B CD<ASFB7B D9L9A<S. 
&4><@ B5D4;B@, A9E6B8<@BEFP BC9D4J<=, CDB6B8<@OI E?B:AO-

@< BD74A<;4J<BAAB-F9IA<K9E><@< E<EF9@4@< > 89F9D@<A<DB64AAO@ 
<?< 69DBSFABEFAO@, A9 CB;6B?S9F <ECB?P;B64FP 8?S <I BJ9A>< 89-
F9D@<A<EFE><9 < 69DBSFABEFAO9 >D<F9D<<. 
'E?B6<S BJ9A>< QHH9>F<6ABEF< E<EF9@ 8?S A9BCD989?9AAOI 

BC9D4J<= @B:AB CD98EF46<FP 6 6<89 F45?. 1, 6 >BFBDB= B5B;A4K9AO:  ÿÿ , ÿ = 1⋯ă  4 69>FBD GCD46?S9@OI C4D4@9FDB6, BCD989?SRM<= 
E6B=EF64 E<EF9@O; ĀĀ , Ā = 1⋯Ą 4 69>FBD A9GCD46?S9@OI C4D4@9F-
DB6, BCD989?SRM<= EBEFBSA<9 B5EF4AB6><; āÿĀ  — ;A4K9A<9 QHH9>-
F<6ABEF< E<EF9@O ÿÿ 8?S EBEFBSA<S B5EF4AB6>< ĀĀ; ÿ(ÿĀ) 4 QHH9>-
F<6ABEFP E<EF9@O ÿÿ. 

 

&45?<J4 1 ÿÿ ĀĀ ÿ(ÿÿ) Ā1 Ā2 ⋯ ĀĄ ÿ1 ā11 ā12 ⋯ ā1Ą  ÿ2 ā21 ā22 ⋯ ā2Ą  ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ÿă āă1 āă2 ⋯ āăĄ  

 

�4:84S EFDB>4 F45?<JO EB89D:<F ;A4K9A<S QHH9>F<6ABEF< B8-
AB= E<EF9@O 8?S 6E9I EBEFBSA<= B5EF4AB6>< ĀĀ, 4 >4:8O= EFB?59J 4 

;A4K9A<S QHH9>F<6ABEF< 8?S 6E9I E<EF9@ ÿÿ  CD< B8AB@ < FB@ :9 
EBEFBSA<< B5EF4AB6><. � E?GK49 ;484A<S EBEFBSA<= B5EF4AB6>< B8-
A<@ C4D4@9FDB@ @4FD<J4 QHH9>F<6ABEF< @B:9F 5OFP CD98EF46?9A4 
8<47D4@@B= (D<E. 1). 



 

 

$<EGAB> 1 4 �<47D4@@4 QHH9>F<6ABEF< E<EF9@ ÿÿ  8?S GE?B-
6<= ĀĀ 

 

� A9BCD989?9AAB= BC9D4J<< @B7GF 5OFP <;69EFAO @AB:9EF6B 
EBEFBSA<= B5EF4AB6>< < QHH9>F<6ABEFP E<EF9@ 8?S >4:8B= <; A<I, 
AB A9F 84AAOI, E >4>B= 69DBSFABEFPR @B:9F CBS6<FPES FB <?< <AB9 
EBEFBSA<9. 
� ;46<E<@BEF< BF I4D4>F9D4 A9BCD989?9AABEF< BC9D4J<< @B7GF 

89?<FPES A4 <7DB6O9 < EF4F<EF<K9E>< A9BCD989?9AAO9. � <7DB6OI 
BC9D4J<SI A9BCD989?9AABEFP 6ABE<F E6B<@< EB;A4F9?PAO@< 89=-
EF6<S@< CDBF<6A<>. �?S <EE?98B64A<S <7DB6OI BC9D4J<= <ECB?P-
;G9FES F9BD<S <7D. 'E?B6<S EF4F<EF<K9E>< A9BCD989?9AAOI BC9D4-
J<= ;46<ESF BF B5N9>F<6AB= 89=EF6<F9?PABEF<, A4;O649@B= CD<DB-
8B=. #D<DB84 D4EE@4FD<649FES >4> A9;4<AF9D9EB64AA4S, 59;D4;?<K-
A4S > BC9D4J<< EFBDBA4 (BA4 C4EE<6A4 CB BFABL9A<R > ?<JG, CD<-
A<@4RM9@G D9L9A<9). &4><9 BC9D4J<< @B7GF <EE?98B64FPES E CD<-
@9A9A<9@ F9BD<< EF4F<EF<K9E><I D9L9A<=. 
�E?< BC9D4J<S, CDB6B8<@4S E<EF9@B=, GA<>4?PA4, FB 8?S D4;-

D9L9A<S A9BCD989?9AABEF< CD< BJ9A>9 E<EF9@ <ECB?P;GRFES EG5N-
9>F<6AO9 CD98CBKF9A<S �#$. 
� ;46<E<@BEF< BF I4D4>F9D4 CD98CBKF9A<= �#$ A4<5B?99 K4EFB 

6 A9BCD989?9AAOI BC9D4J<SI <ECB?P;GRFES E?98GRM<9 >D<F9D<<. 

 



 

1. �@8B5@89 A@54=53> 2O83@OH0 
�4AAO= >D<F9D<= CD98CB?4749F ;484A<9 69DBSFABEF9= EBEFBS-

A<= B5EF4AB6>< �Ā. 
1HH9>F<6ABEFP E<EF9@ BJ9A<649FES >4> ED98A99 B:<849@B9 

;A4K9A<9 (@4F9@4F<K9E>B9 B:<84A<9) BJ9AB> QHH9>F<6ABEF< CB 
6E9@ EBEFBSA<S@ B5EF4AB6>< 

 ÿ(ÿÿ) = 3 �ĀāÿĀĄĀ=1 , ÿ = 1⋯ă. 

 

"CF<@4?PAB= E<EF9@9 5G89F EBBF69FEF6B64FP QHH9>F<6ABEFP  
 ÿBCF = ăÿýÿ ÿ(ÿÿ), ÿ = 1⋯ă. 

 

�?S CD<@9A9A<S >D<F9D<S ED98A97B 6O<7DOL4 A9B5IB8<@, CB 
EGM9EF6G, C9D96B8 BC9D4J<< <; A9BCD989?9AAB= 6 69DBSFABEFAGR, 
CD<K9@ CDB<;6B?PAO@ B5D4;B@. 

 

2. �@8B5@89 �0?;0A0 
� BEAB69 >D<F9D<S ?9:<F CD98CB?B:9A<9: CBE>B?P>G B EBEFBS-

A<SI B5EF4AB6>< A<K97B A9 <;69EFAB, FB <I @B:AB EK<F4FP D46AB-
69DBSFAO@<. �EIB8S <; QFB7B 

 ÿ(ÿÿ) = 1Ą3 āÿĀĄĀ=1 , ÿ = 1⋯ă, ÿBCF = ăÿýÿ ÿ(ÿÿ), ÿ = 1⋯ă. 

 

3. �@8B5@89 >AB>@>6=>3> =01;R40B5;S (�0;P40) 
1FB @4>E<@<AAO= >D<F9D<=, BA 74D4AF<DG9F BCD989?9AAO= 

6O<7DOL CD< A4<IG8L<I GE?B6<SI. �D<F9D<= BEAB6O649FES A4 FB@, 
KFB, 9E?< EBEFBSA<9 B5EF4AB6>< A9<;69EFAB, AG:AB CBEFGC4FP E4@O@ 
BEFBDB:AO@ B5D4;B@, BD<9AF<DGSEP A4 @<A<@4?PAB9 ;A4K9A<9 QH-
H9>F<6ABEF< >4:8B= E<EF9@O. 



 

� >4:8B= EFDB>9 @4FD<JO QHH9>F<6ABEF< A4IB8<FES @<A<-
@4?PA4S <; BJ9AB> E<EF9@ CB D4;?<KAO@ EBEFBSA<S@ B5EF4AB6><. 

"CF<@4?PAB= EK<F49FES E<EF9@4 <; EFDB>< E @4>E<@4?PAO@ ;A4K9-
A<9@ QHH9>F<6ABEF< 

 ÿ(ÿÿ) = ăÿĄĀ āÿĀ, Ā = 1⋯Ą, ÿ = 1⋯ă,  ÿBCF = ăÿýÿ ÿ(ÿÿ), ÿ = 1⋯ă. 

 

 4>E<@<AAO= >D<F9D<= BD<9AF<DG9F A4 D9L9A<9, A9 EB89D:4-
M99 Q?9@9AFB6 D<E>4: CD< ?R5B@ <; 6B;@B:AOI EBEFBSA<= B5EF4-
AB6>< 6O5D4AA4S E<EF9@4 CB>4:9F D9;G?PF4F BC9D4J<< A9 IG:9 
A4=89AAB7B @4>E<@<A4. &4>4S BEFBDB:ABEFP S6?S9FES 6 DS89 E?GK496 
A98BEF4F>B@ >D<F9D<S. �DG7B= A98BEF4FB> 4 BA A9 G8B6?9F6BDS9F 
FD95B64A<R 4 8B546?9A<9 CBEFBSAAB7B K<E?4 > >4:8B@G Q?9@9AFG 
EFB?5J4 @4FD<JO QHH9>F<6ABEF< 6?<S9F A4 6O5BD E<EF9@O. 

 

4. �@8B5@89 <0:A8<0:A0 
1F<@ >D<F9D<9@ CD98C<EO649FES BJ9A<64FP E<EF9@O CB @4>-

E<@4?PAB@G ;A4K9A<R QHH9>F<6ABEF< < 6O5<D4FP 6 >4K9EF69 BCF<-
@4?PAB7B D9L9A<S E<EF9@G, B5?484RMGR QHH9>F<6ABEFPR E 
A4<5B?PL<@ <; @4>E<@G@B6 

 ÿ(ÿÿ) = ăÿýĀ āÿĀ, Ā = 1⋯Ą, ÿ = 1⋯ă,  ÿBCF = ăÿýÿ ÿ(ÿÿ), ÿ = 1⋯ă. 

 

�D<F9D<= @4>E<@4>E4 4 E4@O= BCF<@<EF<K9E><= >D<F9D<=. &9, 
>FB CD98CBK<F49F <@ CB?P;B64FPES, 6E9784 A489RFES A4 ?GKL99 EB-
EFBSA<9 B5EF4AB6>< <, 9EF9EF69AAB, 6 5B?PLB= EF9C9A< D<E>GRF. 

 

5. �@8B5@89 ?5AA8<87<0->?B8<87<0 (�C@28F0) 



 

1FB >D<F9D<= B5B5M9AAB7B @4>E<@<A4. %B7?4EAB 84AAB@G 
>D<F9D<R CD< BJ9A>9 < 6O5BD9 E<EF9@ A9D4;G@AB CDBS6?SFP >4> 
BEFBDB:ABEFP, F4> < 4;4DF, 4 E?98G9F, GK<FO64S E4@B9 6OEB>B9 < 
E4@B9 A<;>B9 ;A4K9A<S QHH9>F<6ABEF<, ;4A<@4FP CDB@9:GFBKAGR 
CB;<J<R (6;69L<64RFES A4<IG8L<9 < A4<?GKL<9 GE?B6<S). �?S 
QFB7B 66B8<FES >BQHH<J<9AF BCF<@<;@4 ÿ (0 f ÿ f 1), I4D4>F9D<-
;GRM<= BFABL9A<9 > D<E>G ?<J4, CD<A<@4RM97B D9L9A<9. 1H-
H9>F<6ABEFP E<EF9@ A4IB8<FES >4> 6;69L9AA4S E CB@BMPR >BQH-
H<J<9AF4 4 EG@@4 @4>E<@4?PAB= < @<A<@4?PAB= BJ9AB> 

 ÿ(ÿÿ) = ÿăÿýĀ āÿĀ + (1 2 ÿ)ăÿĄĀ āÿĀ, Ā = 1⋯Ą, ÿ = 1⋯ă, 0 f ÿ f 1. 

 

'E?B6<9 BCF<@4?PABEF< ;4C<EO649FES 6 6<89 
 ÿBCF = ăÿýÿ ÿ(ÿÿ), ÿ = 1⋯ă. 

 

#D< ÿ = 0 >D<F9D<= �GD6<J4 E6B8<FES > >D<F9D<R @4>E<@<A4, 
CD< ÿ = 1  4 > >D<F9D<R @4>E<@4>E4. �A4K9A<9 ÿ  @B:9F BCD989-
?SFPES @9FB8B@ Q>EC9DFAOI BJ9AB>. "K96<8AB, KFB, K9@ BC4EA99 
BJ9A<649@4S E<FG4J<S, F9@ 5?<:9 69?<K<A4 ÿ 8B?:A4 5OFP > 98<-
A<J9, >B784 74D4AF<DG9FES A4<5B?PL<= <; @<A<@4?PAOI 6O<7DOL9= 
<?< A4<@9APL<= <; @4>E<@4?PAOI D<E>B6. !4 CD4>F<>9 CB?P;GRFES 
;A4K9A<S@< >BQHH<J<9AF4 ÿ 6 CD989?4I 0,3-0,7. 

 

6. �@8B5@89 <8=8<0;P=>3> @8A:0 (%Q28460) 
 <A<@<;<DG9F CBF9D< QHH9>F<6ABEF< CD< A4<IG8L<I GE?B6<-

SI. �?S BJ9A>< E<EF9@ A4 BEAB69 84AAB7B >D<F9D<S @4FD<J4 QH-
H9>F<6ABEF< 8B?:A4 5OFP CD9B5D4;B64A4 6 @4FD<JG CBF9DP (D<E>4). 
�4:8O= Q?9@9AF @4FD<JO CBF9DP BCD989?S9FES >4> D4;ABEFP @9:8G 
@4>E<@4?PAO@ < F9>GM<@ ;A4K9A<S@< BJ9AB> QHH9>F<6ABEF< 6 
EFB?5J9 



 

 &āÿĀ = ăÿýÿ āÿĀ 2 āÿĀ, Ā = 1⋯Ą, ÿ = 1⋯ă. 

 

#BE?9 CD9B5D4;B64A<S @4FD<JO <ECB?P;G9FES >D<F9D<= @<A<- 

@4>E4 
 ÿ(ÿÿ) = ăÿýĀ &āÿĀ, Ā = 1⋯Ą, ÿ = 1⋯ă,  ÿBCF = ăÿĄÿ ÿ(ÿÿ), ÿ = 1⋯ă. 

 

" >D<F9D<< %Q6<8:4 @B:AB E>4;4FP, KFB BA, >4> < >D<F9D<= 
�4?P84, BFABE<FES > K<E?G BEFBDB:AOI >D<F9D<96. #B ED46A9A<R E 
>D<F9D<9@ �4?P84 6 A9@ CD<849FES A9E>B?P>B 5B?PL99 ;A4K9A<9 
6O<7DOLG, K9@ CDB<7DOLG. 

 

�D<@9D 1. �9B5IB8<@B BJ9A<FP B8<A <; FD9I D4;D454FO649@OI 
CDB7D4@@AOI CDB8G>FB6 8?S 5BDP5O E B8A<@ <; K9FOD9I F<CB6 
CDB7D4@@AOI 6B;89=EF6<=. �4FD<J4 QHH9>F<6ABEF< CD98EF46-
?9A4 6 F45?<J9. �89EP ÿÿ , ÿ = 1⋯3  4 ÿ -= CDB7D4@@AO= CDB8G>F; ĀĀ , Ā = 1⋯4 — Ā-9 CDB7D4@@AB9 6B;89=EF6<9; āÿĀ  — BJ9A>4 QHH9>-
F<6ABEF< CD<@9A9A<S -7B CDB7D4@@AB7B CDB8G>F4 CD< Ā -@ CDB-
7D4@@AB@ 6B;89=EF6<<. 

 

"45?<J4 1 — �4FD<J4 QHH9>F<6ABEF< ÿÿ ĀĀ Ā1 Ā2 Ā3 Ā4 ÿ1 0,1 0,5 0,1 0,2 ÿ2 0,2 0,3 0,2 0,4 ÿ3 0,1 0,4 0,4 0,3 

 

�D<F9D<= ED98A97B 6O<7DOH4 

�4848<@ES 69DBSFABEFS@< CD<@9A9A<S CDBF<6A<>B@ CDB-
7D4@@AOI 6B;89=EF6<=: �1 = 0,4; �2 = 0,2; �3 = 0,1; �4 = 0,3. �B-
?GK<@ E?98GRM<9 BJ9A>< E<EF9@ 



 

ÿ(ÿ1) = 0,4 × 0,1 + 0,2 × 0,5 + 0,1 × 0,1 + 0,3 × 0,2 = 0,21; ÿ(ÿ2) = 0,4 × 0,2 + 0,2 × 0,3 + 0,1 × 0,2 + 0,3 × 0,4 = 0,28; ÿ(ÿ3) = 0,4 × 0,1 + 0,2 × 0,4 + 0,1 × 0,4 + 0,3 × 0,3 = 0,25. 

�CF<@4?PAB9 D9L9A<9 — E<EF9@4 ÿ2. 

 

�D<F9D<= �4C?4E4 ÿ(ÿ1) = 14 (0,1 + 0,5 + 0,1 + 0,2) = 0,225; ÿ(ÿ2) = 14 (0,2 + 0,3 + 0,2 + 0,4) = 0,275; ÿ(ÿ3) = 14 (0,1 + 0,4 + 0,4 + 0,3) = 0,300. 

�CF<@4?PAB9 D9L9A<9 — E<EF9@4 ÿ3. 

 

�D<F9D<= BEFBDB:AB7B A45?R84F9?S (�4?P84) ÿ(ÿ1) = ăÿĄ(0,1;  0,5;  0,1;  0,2) = 0,1; ÿ(ÿ2) = ăÿĄ(0,2;  0,3;  0,2;  0,4) = 0,2; ÿ(ÿ3) = ăÿĄ(0,1;  0,4;  0,4;  0,3) = 0,1. 

�CF<@4?PAB9 D9L9A<9 — E<EF9@4 ÿ2. 

 

�D<F9D<= @4>E<@4>E4 ÿ(ÿ1) = ăÿý(0,1;  0,5;  0,1;  0,2) = 0,5; ÿ(ÿ2) = ăÿý(0,2;  0,3;  0,2;  0,4) = 0,4; ÿ(ÿ3) = ăÿý(0,1;  0,4;  0,4;  0,3) = 0,4. 

�CF<@4?PAB9 D9L9A<9 — E<EF9@4 ÿ1. 

 

�D<F9D<= C9EE<@<;@4-BCF<@<;@4 (�GD6<F4) 
КBQHH<J<9AF BCF<@<;@4 ÿ = 0,6. ÿ(ÿ1) = 0,6 × ăÿý(0,1;  0,5;  0,1;  0,2) +  +0,4 × ăÿĄ(0,1;  0,5;  0,1;  0,2) = 0,34; ÿ(ÿ2) = 0,6 × ăÿý(0,2;  0,3;  0,2;  0,4) +  +0,4 × ăÿĄ(0,2;  0,3;  0,2;  0,4)=0,32;  ÿ(ÿ3) = 0,6 × ăÿý(0,1;  0,4;  0,4;  0,3) +  +0,4 × ăÿĄ(0,1;  0,4;  0,4;  0,3) = 0,28.  



 

�CF<@4?PAB9 D9L9A<9 — E<EF9@4 ÿ1. 

 

�D<F9D<= @<A<@4?PAB7B D<E>4 (СQ6<8:4) 
�4FD<J9 QHH9>F<6ABEF< 5G89F EBBF69FEF6B64FP E?98GRM4S 

@4FD<J4 CBF9DP. 
 

"45?<J4 2 — �4FD<J4 CBF9DP ÿÿ ĀĀ Ā1 Ā2 Ā3 Ā4 ÿ1 0,1 0,0 0,3 0,2 ÿ2 0,0 0,0 0,2 0,0 ÿ3 0,1 0,1 0,0 0,1 

 

"B784 ÿ(ÿ1) = ăÿý(0,1;  0,0;  0,3;  0,2) = 0,3; ÿ(ÿ2) = ăÿý(0,0;  0,0;  0,2;  0,0) = 0,2; ÿ(ÿ3) = ăÿý(0,1;  0,1;  0,0;  0,1) = 0,1. 

�CF<@4?PAB9 D9L9A<9 — E<EF9@4 ÿ3. КD<F9D<= @<A<@4?PAB7B 
D<E>4 BFD4:49F EB:4?9A<9 CB CB6B8G FB7B, KFB 6O5D4AA4S E<-
EF9@4 A9 B>4;4?4EP A4<?GKL9= CD< BCD989?9AAB@ EBEFBSA<< B5-
EF4AB6><. "4>, 9E?< CDB<;69EF< 6O5BD E<EF9@O ÿ1 , 4 EBEFBSA<9 
B5EF4AB6>< 6 89=EF6<F9?PABEF< Ā3, FB EB:4?9A<9, KFB A9 6O5D4A4 
A4<?GKL4S <; E<EF9@ (ÿ3), EBEF46<F 0,3. 

 

&4><@ B5D4;B@, QHH9>F<6ABEFP E<EF9@ 6 A9BCD989?9AAOI BC9-
D4J<SI @B:9F BJ9A<64FPES CB J9?B@G DS8G >D<F9D<96. !4 6O5BD FB7B 
<?< <AB7B >D<F9D<S B>4;O649F 6?<SA<9 DS8 H4>FBDB6: 

• CD<DB84 >BA>D9FAB= BC9D4J<< < 99 J9?P (6 B8A<I BC9D4J<SI 
8BCGEF<@ D<E>, 6 8DG7<I 4 AG:9A 74D4AF<DB64AAO= D9;G?PF4F); 

• CD<K<AO A9BCD989?9AABEF< (B8AB 89?B, >B784 A9BCD989?9A-
ABEFP S6?S9FES E?GK4=AO@ D9;G?PF4FB@ 89=EF6<S B5N9>F<6AOI ;4-
>BAB6 CD<DB8O, < 8DG7B9, >B784 BA4 6O;O649FES 89=EF6<S@< D4;G@-
AB7B CDBF<6A<>4, EFD9@SM97BES CB@9L4FP 6 8BEF<:9A<< J9?<); 



 

• I4D4>F9D ?<J4, CD<A<@4RM97B D9L9A<9 (B8A< ?R8< E>?BAAO 
> D<E>G 6 A489:89 8B5<FPES 5B?PL97B GEC9I4, 8DG7<9 CD98CBK<F4RF 
89=EF6B64FP 6E9784 BEFBDB:AB). 
�O5BD >4>B7B-FB B8AB7B >D<F9D<S CD<6B8<F > CD<ASF<R D9L9-

A<S CB BJ9A>9 E<EF9@, >BFBDB9 @B:9F 5OFP EB69DL9AAB BF?<KAO@ BF 
D9L9A<=, 8<>FG9@OI 8DG7<@< >D<F9D<S@<.  

 

�D<@9D 2. !6B8AO9 D9;G?PF4FO BJ9A>< QHH9>F<6ABEF< E<-
EF9@O <; CD<@9D4 1 CB D4EE@BFD9AAO@ >D<F9D<S@ CD<6989AO 6 
F45?<J9 (6489?9AO BCF<@4?PAO9 64D<4AFO E<EF9@O). 

 

"45?<J4 3 — !6B8AO9 D9;G?PF4FO BJ9A>< QHH9>F<6ABEF<  ÿÿ ĀĀ ÿ(ÿÿ) CB >D<F9D<S@ Ā1 Ā2 Ā3 Ā4 1 2 3 4 5 6 ÿ1 0,1 0,5 0,1 0,2 0,21 0,225 0,1 0,5 0,34 0,3 ÿ2 0,2 0,3 0,2 0,4 0,28 0,275 0,2 0,4 0,32 0,2 ÿ3 0,1 0,4 0,4 0,3 0,25 0,300 0,1 0,4 0,28 0,1 

 

&<C >D<F9D<S 8?S 6O5BD4 D4J<BA4?PAB7B 64D<4AF4 8B?:9A 5OFP 
B7B6BD9A A4 QF4C9 4A4?<;4 E<EF9@, EB7?4EB64A E ;4>4;O64RM9= BD-
74A<;4J<9= < 6 CBE?98GRM<I ;484K4I E<AF9;4 <AHBD@4J<BAAOI < 
8DG7<I E?B:AOI E<EF9@ CD98CB?4749FES ;484AAO@. #DBJ9EE 6O5BD4 
6<84 >D<F9D<S 8?S GK9F4 A9BCD989?9AABEF< 8BEF4FBKAB E?B:9A. 
'EFB=K<6BEFP 6O5D4AAB7B D4J<BA4?PAB7B 64D<4AF4 @B:AB BJ9A<FP 
A4 BEAB69 4A4?<;4 CB A9E>B?P><@ >D<F9D<S@. �E?< EGM9EF6G9F EB6-
C489A<9, FB <@99FES 5B?PL4S G69D9AABEFP 6 CD46<?PABEF< 6O5BD4 
64D<4AF4. 
"EB59AABEFPR @4:BD<F4DAB= B5D45BF>< S6?S9FES BC4EABEFP 

6O5BD4 E<EF9@O, A9 S6?SRM9=ES ?GKL9=, A4 BEAB69 @AB7BQF4CAB7B 
6O5BD4 CD< 7DGCC<DB6>9 4?PF9DA4F<6 6 >B4?<J<<. 
&4>4S E<FG4J<S BFD4:9A4 A4 D<E. 2, 789 8 <; 27 E<EF9@ CB D4;AO@ 

>D<F9D<S@ 5O?< BJ9A9AO >4> IG8L<9. "8A4>B CD< 7DGCC<DB6>9 6 
>B4?<J<< < BD74A<;4J<< 86GIQF4CAB= CDBJ98GDO @4:BD<F4DAB= 
B5D45BF>< 6 >4K9EF69 ?GKL9= 5O?4 6O5D4A4 B8A4 <; IG8L<I E<EF9@. 



 

 

 

$<EGAB> 2 4 � G7DB;9 @4:BD<F4DAB7B 6O5BD4 IG8L9= E<EF9@O 
A4 BEAB69 >B4?<J<=:  ■ 4 IG8L4S -S E<EF9@4; □ 4 ?GKL4S ÿ -S 
E<EF9@4 

 

� ?R5B@ E?GK49 CD< 6O89?9A<< @AB:9EF64 CD98CBKF<F9?PAOI 
E<EF9@ CB D4;AO@ >D<F9D<S@ B>BAK4F9?PAO= 6O5BD E<EF9@O 8B?:9A 
BEGM9EF6?SFPES ?<JB@, CD<A<@4RM<@ D9L9A<9. #D< QFB@ 6 BC9-
D4J<SI, >BFBDO@ 6 ;46<E<@BEF< BF I4D4>F9D4 EBBF69FEF6G9F ?<5B 
CBDB7B64S, ?<5B @BABFBAA4S HGA>J<S CB?9;ABEF<, QHH9>F<6ABEFP 
E<EF9@ CD46B@BKAB BJ9A<64FP A9CBED98EF69AAB CB CB>4;4F9?S@ 
<EIB8B6. �?S 89F9D@<A<DB64AAOI BC9D4J<= >D<F9D<9@ QHH9>F<6-
ABEF< 5G89F E?G:<FP E4@ CB>4;4F9?P, 8?S 69DBSFABEFAOI 4 ?<5B 
69DBSFABEFP CB?GK9A<S 8BCGEF<@B7B ;A4K9A<S CB>4;4F9?S (CD< CB-
DB7B6B= HGA>J<< CB?9;ABEF<), ?<5B @4F9@4F<K9E>B9 B:<84A<9 
;A4K9A<S CB>4;4F9?S (CD< ?<A9=AB= HGA>J<< CB?9;ABEF<). 
"J9A>4 QHH9>F<6ABEF< E<EF9@ A4 BEAB69 CB>4;4F9?9= <EIB8B6 6 

8DG7<I E?GK4SI @B:9F CD<6B8<FP > A9CD46<?PAB@G 6O5BDG, CBQFB@G 
C9D9IB8 > BJ9A>9 QHH9>F<6ABEF< E<EF9@ 59; 66989A<S HGA>J<< CB-
?9;ABEF< 8B?:9A 6E9784 EBCDB6B:84FPES B5BEAB64A<9@. 

 

2. #$��&�+�%��/ +�%&0 

 

� CD98?B:9AAB@ 64D<4AF9 ;484A<S 6O5D4FP BCF<@4?PAB9 D9-
L9A<9 CB 6E9@ 6OL9C9D9K<E?9AAO@ >D<F9D<S@. %BEF46<FP F45?<JG, 
CB8B5AGR F45?. 3, < CD<69EF< D<EGAB>, CB8B5AO= D<E. 2. 



 

 

�0@80=B 1 ÿÿ ĀĀ Ā1 Ā2 Ā3 Ā4 ÿ1 0,60 0,10 0,15 0,15 ÿ2 0,40 0,10 0,05 0,45 ÿ3 0,20 0,30 0,40 0,10 

 

�0@80=B 2 ÿÿ ĀĀ Ā1 Ā2 Ā3 Ā4 ÿ1 0,35 0,20 0,15 0,30 ÿ2 0,55 0,05 0,15 0,25 ÿ3 0,35 0,30 0,20 0,15 

 

�0@80=B 3 ÿÿ ĀĀ Ā1 Ā2 Ā3 Ā4 ÿ1 0,55 0,05 0,15 0,25 ÿ2 0,60 0,10 0,15 0,15 ÿ3 0,40 0,10 0,05 0,45 

 

�0@80=B 4 ÿÿ ĀĀ Ā1 Ā2 Ā3 Ā4 ÿ1 0,1 0,5 0,2 0,2 ÿ2 0,2 0,2 0,4 0,2 ÿ3 0,3 0,4 0,1 0,2 

 

�0@80=B 5 ÿÿ ĀĀ Ā1 Ā2 Ā3 Ā4 ÿ1 0,20 0,20 0,40 0,20 ÿ2 0,35 0,30 0,20 0,15 ÿ3 0,60 0,10 0,15 0,15 
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1. �4><9 BEAB6AO9 >D<F9D<< <ECB?P;GRFES 8?S BJ9A>< E?B:-
AOI E<EF9@ 6 GE?B6<SI A9BCD989?9AABEF<. 

2. +FB BCD989?S9F >D<F9D<= ED98A97B 6O<7DOL4? 
3. +FB BCD989?S9F >D<F9D<= �4C?4E4? 
4. +FB BCD989?S9F >D<F9D<= BEFBDB:AB7B A45?R84F9?S? 
5. +FB BCD989?S9F >D<F9D<= @4>E<@4>E4? 
6. +FB BCD989?S9F >D<F9D<= C9EE<@<;@4-BCF<@<;@4? 
7. +FB BCD989?S9F >D<F9D<= @<A<@4?PAB7B D<E>4? 
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#5@5G5=P >A=>2=>9 ;8B5@0BC@O: 
1.  4F6996 �.�. %<EF9@AO= 4A4?<; : GK95AB9 CBEB5<9 /  4F6996 

�.�.. 4 "@E> : �;84F9?PEF6B "@E>B7B 7BEG84DEF69AAB7B GA<69DE<-
F9F4, 2019. 4 56 c. 4 ISBN 978-5-7779-2381-3. 4 &9>EF : Q?9>-
FDBAAO= // IPR SMART : [E4=F]. 4 URL: 

https://www.iprbookshop.ru/108137.html (84F4 B5D4M9A<S: 
23.04.2022). 4 $9:<@ 8BEFGC4: 8?S 46FBD<;<D. CB?P;B64F9?9=. 

2. �<S;<F8<AB64 �.$. "5M4S F9BD<S E<EF9@ < E<EF9@AO= 4A4?<; 
/ �<S;<F8<AB64 �.$., �BD8BAE>4S �.�.. 4 %4@4D4 : #B6B?:E><= 
7BEG84DEF69AAO= GA<69DE<F9F F9?9>B@@GA<>4J<= < <AHBD@4F<><, 
2017. 4 125 c. 4 &9>EF : Q?9>FDBAAO= // IPR SMART : [E4=F]. 4 

URL: https://www.iprbookshop.ru/75394.html (84F4 B5D4M9A<S: 
23.04.2022). 4 $9:<@ 8BEFGC4: 8?S 46FBD<;<D. CB?P;B64F9?9=. 
#5@5G5=P 4>?>;=8B5;P=>9 ;8B5@0BC@O: 
1. �B6JB6 �.�. %<EF9@AO= 4A4?<;. +. 1. &9BD9F<K9E><9 BEAB6O : 

GK95AB9 CBEB5<9 / �B6JB6 �.�.. 4  BE>64 : $BEE<=E><= 7BEG84D-
EF69AAO= GA<69DE<F9F CD46BEG8<S, 2018. 4 224 c. 4 ISBN 

978-5-93916-701-7. 4 &9>EF : Q?9>FDBAAO= // IPR SMART : [E4=F]. 4 

URL: https://www.iprbookshop.ru/116687.html (84F4 B5D4M9A<S: 
23.04.2022). 4 $9:<@ 8BEFGC4: 8?S 46FBD<;<D. CB?P;B64F9?9=. 

2. �BDB?96 �.&. %<EF9@AO= 4A4?<;. �B7<K9E><9 @9FB8O. +4EFP 
6FBD4S : GK95AB9 CBEB5<9 / �BDB?96 �.&., �B6JB6 �.�., $48<BAB6 
�.�.. 4  BE>64 : $BEE<=E><= 7BEG84DEF69AAO= GA<69DE<F9F CD46B-
EG8<S, 2017. 4 164 c. 4 ISBN 978-5-93916-638-6. 4 &9>EF : Q?9>-
FDBAAO= // IPR SMART : [E4=F]. 4 URL: 

https://www.iprbookshop.ru/74181.html (84F4 B5D4M9A<S: 23.04.2022). 
4 $9:<@ 8BEFGC4: 8?S 46FBD<;<D. CB?P;B64F9?9=. 

3. %9>?9FB64 !.!. %<EF9@AO= 4A4?<; < CD<ASF<9 D9L9A<= : 
GK95AB9 CBEB5<9 / %9>?9FB64 !.!., &GK>B64 �.%.. 4 %4@4D4 : #B-
6B?:E><= 7BEG84DEF69AAO= GA<69DE<F9F F9?9>B@@GA<>4J<= < <A-
HBD@4F<><, 2017. 4 83 c. 4 &9>EF : Q?9>FDBAAO= // IPR SMART : 

[E4=F]. 4 URL: https://www.iprbookshop.ru/75407.html (84F4 B5D4-

https://www.iprbookshop.ru/108137.html
https://www.iprbookshop.ru/75394.html
https://www.iprbookshop.ru/116687.html
https://www.iprbookshop.ru/74181.html
https://www.iprbookshop.ru/75407.html
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 9FB8<K9E><9 G>4;4A<S D4;D45BF4AO 6 EBBF69FEF6<< E FD95B64A<S@< 

(�"% �" 6 K4EF< EB89D:4A<S < GDB6AS CB87BFB6>< 6OCGE>A<>B6 A4CD46?9A<S 

CB87BFB6>< 15.04.04 «�6FB@4F<;4J<S F9IAB?B7<K9E><I CDBJ9EEB6 < CDB<;-

6B8EF6». 

 9FB8<K9E><9 G>4;4A<S EB89D:4F D9>B@9A84J<< CB BD74A<;4J<< E4@B-

EFBSF9?PAB= D45BFO EFG89AF4 CD< <;GK9A<< 8<EJ<C?<AO «"5M4S F9BD<S 8<-

A4@<K9E><I E<EF9@».  
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�<EJ<C?<A4 «"5M4S F9BD<S 8<A4@<K9E><I E<EF9@» EF46<F E6B9= J9?PR 

HBD@<DB64A<9 E?98GRM<I >B@C9F9AJ<= 5G8GM97B @47<EFD4 CB A4CD46?9A<R 

CB87BFB6>< 15.04.04 4 �6FB@4F<;4J<S F9IAB?B7<K9E><I CDBJ9EEB6 < CDB<;-

6B8EF6.  

�B8, HBD@G?<DB6>4 
>B@C9F9AJ<< 

�B8, HBD@G?<DB6>4 
<A8<>4FBD4 

#?4A<DG9@O9 
D9;G?PF4FO B5GK9A<S CB 
8<EJ<C?<A9 (@B8G?R), 
I4D4>F9D<;GRM<9 
QF4CO HBD@<DB64A<S 
>B@C9F9AJ<=, 
<A8<>4FBDB6 

#�-1. %CBEB59A GK4EF-
6B64FP 6 D45BF4I CB 
D4EK9FG < CDB9>F<DB-
64A<R ED98EF6 < E<EF9@ 
46FB@4F<;4J<< E <E-
CB?P;B64A<9@ EB6D9-
@9AAOI <AHBD@4J<-
BAAOI F9IAB?B7<=, @9-
FB8B6 < ED98EF6 CDB9>-
F<DB64A<S 

��-1#�-1 #D<@9AS9F 
EB6D9@9AAO9 ED98EF64 
46FB@4F<;4J<< CDB9>-
F<DB64A<S CD< D4;D4-
5BF>9 CDB9>FB6 46FB-
@4F<;<DB64AAOI CDB-
J9EEB6 < CDB<;6B8EF6 

�9@BAEFD<DG9F CBA<-
@4A<9 H<;<K9E><I, 
QA9D79F<K9E><I, <A-
HBD@4J<BAAOI < 6O-
K<E?<F9?PAOI CDBJ9E-
EB6 CD< D4;D45BF>9 
CDB9>FB6 46FB@4F<;<-
DB64AAOI CDBJ9EEB6 < 
CDB<;6B8EF6. �O5<D49F 
@9FB8O D4EK9F4 < CDB-
9>F<DB64A<S ED98EF6 < 
E<EF9@ 46FB@4F<;4J<<. 

��-2#�-1 �OCB?AS9F 
D45BFO CB D4EK9FG < 
CDB9>F<DB64A<R 
ED98EF6 < E<EF9@ 46FB-
@4F<;4J<<. 

�9@BAEFD<DG9F G@9A<9 
6OCB?ASFP D45BFO CB 
D4EK9FG < CDB9>F<DB-
64A<R ED98EF6 < E<EF9@ 
46FB@4F<;4J<< 

��-3#�-1 #D<@9AS9F 
EB6D9@9AAO9 <AHBD-
@4J<BAAO9 F9IAB?B7<<, 
@9FB8O < ED98EF64 
CDB9>F<DB64A<S 

�ECB?P;G9F EB6D9@9A-
AO9 <AHBD@4J<BAAO9 
F9IAB?B7<<, @9FB8O < 
ED98EF64 CDB9>F<DB64-
A<S 

 

�?46AO@< ;484K4@< 8<EJ<C?<AO S6?SRFES: CD<B5D9F9A<9 < EB69DL9A-

EF6B64A<9 A46O>B6 E<EF9@AB7B CB8IB84 > D9L9A<R CD<>?48AOI ;484K, HBD-

@<DB64A<9 6;7?S84 A4 B5N9>FO D94?PAB7B @<D4 >4> A4 E?B:AO9 @AB7B>B@CB-
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A9AFAO9 E<EF9@O, 8BCGE>4RM<9 CBL47B6GR 89>B@CB;<J<R < CBE?98B64-

F9?PAB9 GE?B:A9A<9 @9FB8B6 4A4?<;4. 

� D9;G?PF4F9 BE6B9A<S 8<EJ<C?<AO EFG89AF 8B?:9A: 

• ;A4FP B5M<9 CD<AJ<CO E<EF9@AB7B CB8IB84 > 4A4?<;G E<EF9@; BE-

AB6AO9 CBASF<S < ;4>BAB@9DABEF< E<EF9@AB7B 4A4?<;4; BEAB6AO9 ECBEB5O 

BC<E4A<S E?B:AOI @AB7B>B@CBA9AFAOI E<EF9@; 

• G@9FP EBEF46?SFP @4F9@4F<K9E><9 @B89?< E<EF9@; HBD@G?<DB64FP < 

D9L4FP E CB@BMPR 1�  F<CB6O9 ;484K< @4F9@4F<K9E>B7B @B89?<DB64A<S; 

• 6?489FP @9FB8<>B= <ECB?P;B64A<S H<?BEBHE><I ;A4A<= 6 CDBH9EE<-

BA4?PAB= 89SF9?PABEF<; A46O>4@< E<EF9@AB7B CB8IB84 > D9L9A<R CD<>?48-

AOI ;484K; A46O>4@< HBD@4?<;B64AAB7B < A9HBD@4?<;B64AAB7B BC<E4A<S 

E<EF9@. 

 9FB8<K9E><9 G>4;4A<S CD98A4;A4K9AO 8?S 6OCB?A9A<S E4@BEFBSF9?P-

AB= D45BF9 CB 8<EJ<C?<A9 «"5M4S F9BD<S 8<A4@<K9E><I E<EF9@» E GK9FB@ 

FD95B64A<= (�"% �" 8?S A4CD46?9A<S CB87BFB6>< 15.04.04 4 �6FB@4F<;4-

J<S F9IAB?B7<K9E><I CDBJ9EEB6 < CDB<;6B8EF6. "A< ECBEB5EF6GRF ?GKL9@G 

GE6B9A<R EFG89AF4@< F9BD9F<K9E><I CB?B:9A<= < B59EC9K<649F CD<B5D9F9-

A<9 CD4>F<K9E><I A46O>B6 CB <EE?98B64A<R Q?9@9AFB6 < E<EF9@ 46FB@4F<-

K9E>B7B D97G?<DB64A<S < GCD46?9A<S. 

 

1. "�-�/ )�$��&�$�%&��� %� "%&"/&��0!"� $��"&/ 
"�'+�.-�)%/ #$� ��'+�!�� ��%*�#��!/ «"�-�/ 

&�"$�/ ��!� �+�%��) %�%&� » 

%4@BEFBSF9?PA4S D45BF4 EFG89AFB6 (84?99 4 %$%) S6?S9FES A9BFN9@?9-

@B= EBEF46?SRM9= B5D4;B64F9?PAB7B CDBJ9EE4 6 'A<69DE<F9F9 < S6?S9FES 

B5S;4F9?PAB= 8?S >4:8B7B EFG89AF4. "EAB6A4S J9?P %$% 4 BE6B9A<9 6 CB?AB@ 

B5N9@9 B5D4;B64F9?PAB= CDB7D4@@O < CBE?98B64F9?PAB9 HBD@<DB64A<9 >B@-

C9F9AJ<= QHH9>F<6AB= E4@BEFBSF9?PAB= CDBH9EE<BA4?PAB= (CD4>F<K9E>B= < 
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A4GKAB-F9BD9F<K9E>B=) 89SF9?PABEF<. %4@BEFBSF9?PA4S D45BF4 >BA>D9FA4 CB 

E6B9= CD98@9FAB= A4CD46?9AABEF< < EBCDB6B:849FES A9CD9DO6AO@ >BAFDB-

?9@ < BJ9A>B= 99 D9;G?PF4FB6. 

�B?<K9EF6B K4EB6, BF6B8<@B9 A4 E4@BEFBSF9?PAGR D45BFG, BCD989?S9FES 

GK95AO@ C?4AB@ A4CD46?9A<S CB87BFB6>< 15.04.04. 

%B89D:4F9?PAB E4@BEFBSF9?PA4S D45BF4 EFG89AFB6 BCD989?S9FES (�"% 

�" A4CD46?9A<S CB87BFB6>< 15.04.04, CDB7D4@@B= < GK95AB-@9FB8<K9E><@ 

>B@C?9>EB@ 8<EJ<C?<AO «"5M4S F9BD<S 8<A4@<K9E><I E<EF9@».  

 9FB8<>4 BD74A<;4J<< E4@BEFBSF9?PAB= D45BFO EFG89AFB6 ;46<E<F BF 

EFDG>FGDO, I4D4>F9D4 < BEB59AABEF9= 8<EJ<C?<AO «"5M4S F9BD<S 8<A4@<-

K9E><I E<EF9@», B5N9@4 K4EB6 A4 99 <;GK9A<9, 6<84 ;484A<= 8?S %$%, <A8<-

6<8G4?PAOI 6B;@B:ABEF9= EFG89AFB6 < GE?B6<= GK95AB= 89SF9?PABEF<. 

(BD@O E4@BEFBSF9?PAB= D45BFO EFG89AFB6 BCD989?SRFES EB89D:4A<9@ 

8<EJ<C?<AO «"5M4S F9BD<S 8<A4@<K9E><I E<EF9@», EF9C9APR CB87BFB6?9A-

ABEF< EFG89AFB6. "A< @B7GF 5OFP F9EAB E6S;4AO E F9BD9F<K9E><@ >GDEB@ < 

<@9FP GK95AO= <?< GK95AB-<EE?98B64F9?PE><= I4D4>F9D. (BD@G E4@BEFBS-

F9?PAB= D45BFO EFG89AFB6 BCD989?SRF >4H98D4 �%1� CD< D4;D45BF>9 CDB-

7D4@@O 8<EJ<C?<AO «"5M4S F9BD<S 8<A4@<K9E><I E<EF9@». 

%4@BEFBSF9?PA4S D45BF4 @B:9F BEGM9EF6?SFPES <A8<6<8G4?PAB <?< 

7DGCC4@< EFG89AFB6 6 ;46<E<@BEF< BF J9?<, B5N9@4, >BA>D9FAB= F9@4F<>< 

E4@BEFBSF9?PAB= D45BFO, GDB6AS E?B:ABEF<, GDB6AS G@9A<= EFG89AFB6. 

%$%, A9 CD98GE@BFD9AA4S B5D4;B64F9?PAB= CDB7D4@@B=, GK95AO@ C?4AB@ 

< GK95AB-@9FB8<K9E><@< @4F9D<4?4@<, D4E>DO64RM<@< < >BA>D9F<;<DGR-

M<@< <I EB89D:4A<9, BEGM9EF6?S9FES EFG89AF4@< <A<J<4F<6AB, E J9?PR D9-

4?<;4J<< EB5EF69AAOI GK95AOI < A4GKAOI <AF9D9EB6. 

� GK95AB@ CDBJ9EE9 6O89?SRF 4G8<FBDAGR < 6A94G8<FBDAGR E4@BEFBS-

F9?PAGR D45BFG. 

�G8<FBDA4S E4@BEFBSF9?PA4S D45BF4 CB 8<EJ<C?<A9 «"5M4S F9BD<S 8<-

A4@<K9E><I E<EF9@» 6OCB?AS9FES A4 GK95AOI ;4ASF<SI (?9>J<SI, CD4>F<K9-
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E><I, ?45BD4FBDAOI ;4ASF<SI < >BAEG?PF4J<SI) CB8 DG>B6B8EF6B@ CD9CB84-

64F9?S < CB 97B ;484A<R. 

�A94G8<FBDA4S E4@BEFBSF9?PA4S D45BF4 EFG89AFB6 6OCB?AS9FES 6B 6A94-

G8<FBDAB9 6D9@S CB ;484A<R < CD< @9FB8<K9E>B@ DG>B6B8EF69 < >BAFDB?9 

CD9CB8464F9?S, AB 59; 97B A9CBED98EF69AAB7B GK4EF<S. %$% 6>?RK49F 6 E95S: 

• CB87BFB6>G > 4G8<FBDAO@ ;4ASF<S@ (?9>J<BAAO@ < CD4>F<K9E><@) < 

6OCB?A9A<9 EBBF69FEF6GRM<I ;484A<=; 

• D45BFG A48 BF89?PAO@< F9@4@< GK95AOI 8<EJ<C?<A (@B8G?9=) 6 EB-

BF69FEF6<< E GK95AB-F9@4F<K9E><@< C?4A4@<; 

• 6OCB?A9A<9 >BAFDB?PAOI D45BF; 

• CB87BFB6>G >B 6E9@ 6<84@ CDB@9:GFBKAOI < <FB7B6OI >BAFDB?PAOI 

<ECOF4A<=. 

 

1.1. #>43>B>2:0 : ;5:F8S< 

�?46AB9 6 C9D<B8 CB87BFB6>< > ?9>J<BAAO@ ;4ASF<S@ 4 A4GK<FPES @9-

FB84@ E4@BEFBSF9?PAB7B G@EF69AAB7B FDG84, EB;A4F9?PAB D4;6<64FP E6B< 

F6BDK9E><9 ECBEB5ABEF< < B6?48964FP A46O>4@< F6BDK9E>B= D45BFO. �?S QFB7B 

A9B5IB8<@B EFDB7B EB5?R84FP 8<EJ<C?<AG GK95O < CB6989A<S. +9F>B9 C?4-

A<DB64A<9 E6B97B D45BK97B 6D9@9A< < BF8OI4 S6?S9FES A9B5IB8<@O@ GE?B-

6<9@ 8?S GEC9LAB= E4@BEFBSF9?PAB= D45BFO. � BEAB6G 97B AG:AB CB?B:<FP 

D45BK<9 CDB7D4@@O <;GK49@OI 6 E9@9EFD9 8<EJ<C?<A.  

�4:8B@G EFG89AFG E?98G9F EBEF46?SFP 9:9A989?PAO= < E9@9EFDB6O= 

C?4AO D45BFO, 4 F4>:9 C?4A A4 >4:8O= D45BK<= 89AP. % 69K9D4 6E9784 A48B 

D4ECD989?SFP D45BFG A4 ;46FD4LA<= 89AP. � >BAJ9 >4:8B7B 8AS J9?9EBB5D4;AB 

CB86B8<FP <FB7 D45BFO: FM4F9?PAB CDB69D<FP, 6E9 ?< 6OCB?A9AB CB A4@9-

K9AAB@G C?4AG, A9 5O?B ?< >4><I-?<5B BFEFGC?9A<=, 4 9E?< 5O?<, CB >4>B= 

CD<K<A9 QFB CDB<;BL?B. !G:AB BEGM9EF6?SFP E4@B>BAFDB?P, >BFBDO= S6?S-

9FES A9B5IB8<@O@ GE?B6<9@ GEC9LAB= GK95O. �E?< KFB-FB BEF4?BEP A96O-
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CB?A9AAO@, A9B5IB8<@B <;OE>4FP 6D9@S 8?S ;469DL9A<S QFB= K4EF< D45BFO, 

A9 G@9APL4S B5N9@4 A989?PAB7B C?4A4. 

%?GL4A<9 < ;4C<EP ?9>J<= 4 E?B:AO= 6<8 6G;B6E>B= 4G8<FBDAB= D4-

5BFO. �A<@4F9?PAB9 E?GL4A<9 < >BAEC9>F<DB64A<9 ?9>J<= CD98CB?4749F <A-

F9AE<6AGR G@EF69AAGR 89SF9?PABEFP EFG89AF4. �D4F><9 ;4C<E< ?9>J<=, <I 

>BAEC9>F<DB64A<9 CB@B749F GE6B<FP GK95AO= @4F9D<4?. �BAEC9>F S6?S9FES 

CB?9;AO@ FB784, >B784 ;4C<E4AB E4@B9 EGM9EF69AAB9, BEAB6AB9 < E89?4AB QFB 

E4@<@ EFG89AFB@. !9 A48B EFD9@<FPES ;4C<E4FP 8BE?B6AB 6ER ?9>J<R. &4>B9 

«>BAEC9>F<DB64A<9» CD<ABE<F 5B?PL9 6D984, K9@ CB?P;O. �4C<EP ?9>J<= D9-

>B@9A8G9FES 69EF< CB 6B;@B:ABEF< EB5EF69AAO@< HBD@G?<DB6>4@<. �9?4-

F9?PAB ;4C<EP BEGM9EF6?SFP A4 B8AB= EFD4A<J9, 4 E?98GRMGR BEF46?SFP 8?S 

CDBD45BF>< GK95AB7B @4F9D<4?4 E4@BEFBSF9?PAB 6 8B@4LA<I GE?B6<SI.  

�BAEC9>F ?9>J<= ?GKL9 CB8D4;89?SFP A4 CGA>FO, C4D47D4HO, EB5?R84S 

>D4EAGR EFDB>G. 1FB@G 6 5B?PLB= EF9C9A< 5G8GF ECBEB5EF6B64FP CGA>FO 

C?4A4 ?9>J<<, CD98?B:9AAO9 CD9CB8464F9?S@. #D<AJ<C<4?PAO9 @9EF4, 

BCD989?9A<S, HBD@G?O < 8DG7B9 E?98G9F EBCDB6B:84FP ;4@9K4A<S@< «64:AB», 

«BEB5B 64:AB», «IBDBLB ;4CB@A<FP» < F.C.  B:AB 89?4FP QFB < E CB@BMPR 

D4;ABJ69FAOI @4D>9DB6 <?< DGK9>. �GKL9 9E?< BA< 5G8GF EB5EF69AAO@<, 

KFB5O A9 CD<IB8<?BEP CDBE<FP <I G B8AB>GDEA<>B6 < F9@ E4@O@ A9 BF6?9>4FP 

<I 6B 6D9@S ?9>J<<. *9?9EBB5D4;AB D4;D45BF4FP EB5EF69AAGR «@4D>B7D4H<R» 

(;A4K><, E<@6B?O), EB>D4M9A<S E?B6. !9 ?<LA<@ 5G89F < <;GK9A<9 BEAB6 

EF9AB7D4H<<. $45BF4S A48 >BAEC9>FB@ ?9>J<=, 6E9784 A9B5IB8<@B <ECB?P;B-

64FP A9 FB?P>B GK95A<>, AB < FG ?<F9D4FGDG, >BFBDGR 8BCB?A<F9?PAB D9>B-

@9A8B64? ?9>FBD. �@9AAB F4>4S E9DP9;A4S, >DBCBF?<64S D45BF4 E ?9>J<BAAO@ 

@4F9D<4?B@ CB;6B?<F 7?G5B>B B6?489FP ;A4A<S@<. 

 

1.2. #>43>B>2:0 : ?@0:B8G5A:8< 70=SB8S< 

#B87BFB6>G > >4:8B@G CD4>F<K9E>B@G ;4ASF<R EFG89AF 8B?:9A A4K4FP E 

B;A4>B@?9A<S E @9FB8<K9E><@< G>4;4A<S@<, >BFBDO9 6>?RK4RF EB89D:4A<9 
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D45BFO. &M4F9?PAB9 CDB8G@O64A<9 < <;GK9A<9 6BCDBEB6 BEAB6O649FES A4 

CDBD45BF>9 F9>GM97B @4F9D<4?4 ?9>J<<, 4 ;4F9@ <;GK9A<S B5S;4F9?PAB= < 

8BCB?A<F9?PAB= ?<F9D4FGDO, D9>B@9A8B64AAGR > 84AAB= F9@9. !4 BEAB69 

<A8<6<8G4?PAOI CD98CBKF9A<= EFG89AFG A9B5IB8<@B E4@BEFBSF9?PAB 6O-

5D4FP F9@G 8B>?484 CB CDB5?9@9 < CB 6B;@B:ABEF< CB87BFB6<FP CB A9@G CD9-

;9AF4J<R.  

�E?< CDB7D4@@B= 8<EJ<C?<AO CD98GE@BFD9AB 6OCB?A9A<9 CD4>F<K9-

E>B7B ;484A<S, FB 97B A9B5IB8<@B 6OCB?A<FP E GK9FB@ CD98?B:9AAB= <A-

EFDG>J<< (GEFAB <?< C<EP@9AAB). �E9 AB6O9 CBASF<S CB <;GK49@B= F9@9 

A9B5IB8<@B 6OGK<FP A4<;GEFP < 6A9EF< 6 7?BEE4D<=, >BFBDO= J9?9EBB5D4;AB 

69EF< E E4@B7B A4K4?4 <;GK9A<S >GDE4. $9;G?PF4F F4>B= D45BFO 8B?:9A CDB-

S6<FPES 6 ECBEB5ABEF< EFG89AF4 E6B5B8AB BF69F<FP A4 F9BD9F<K9E><9 6BCDBEO 

E9@<A4D4, 97B 6OEFGC?9A<< < GK4EF<< 6 >B??9>F<6AB@ B5EG:89A<< 6BCDBEB6 

<;GK49@B= F9@O, CD46<?PAB@ 6OCB?A9A<< CD4>F<K9E><I ;484A<= < >BA-

FDB?PAOI D45BF.  

� ;46<E<@BEF< BF EB89D:4A<S < >B?<K9EF64 BF6989AAB7B 6D9@9A< A4 

<;GK9A<9 >4:8B= F9@O CD4>F<K9E>B9 ;4ASF<9 @B:9F EBEFBSFP <; K9FOD9I-CSF< 

K4EF9=:  

1. "5EG:89A<9 F9BD9F<K9E><I 6BCDBEB6, BCD989?9AAOI CDB7D4@@B= 

8<EJ<C?<AO.  

2. �B>?48 </<?< 6OEFGC?9A<9 E CD9;9AF4J<S@< CB 6O5D4AAB= CDB5?9@9.  

3. "5EG:89A<9 6OEFGC?9A<= CB F9@9 4 8<E>GEE<S.  

4. �OCB?A9A<9 CD4>F<K9E>B7B ;484A<S E CBE?98GRM<@ D4;5BDB@ CB?G-

K9AAOI D9;G?PF4FB6 <?< B5EG:89A<9 CD4>F<K9E>B7B ;484A<S. 

5. #B86989A<9 <FB7B6 ;4ASF<S.  

#9D64S K4EFP 4 B5EG:89A<9 F9BD9F<K9E><I 6BCDBEB6 4 CDB6B8<FES 6 

6<89 HDBAF4?PAB= 59E98O EB 6E9= 7DGCCB= < 6>?RK49F 6O5BDBKAGR CDB69D>G 

CD9CB8464F9?9@ F9BD9F<K9E><I ;A4A<= EFG89AFB6. #D<@9DA4S CDB8B?:<-

F9?PABEFP 4 8B 15 @<AGF. �FBD4S K4EFP 4 6OEFGC?9A<9 EFG89AFB6 E 8B>?4-

84@<, >BFBDO9 8B?:AO EBCDB6B:84FPES CD9;9AF4J<S@< E J9?PR GE<?9A<S 
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A47?S8ABEF< 6BECD<SF<S, CB B8AB@G <; 6BCDBEB6 CD4>F<K9E>B7B ;4ASF<S. 

"5S;4F9?PAO= Q?9@9AF 8B>?484 4 CD98EF46?9A<9 < 4A4?<; EF4F<EF<K9E><I 

84AAOI, B5BEAB64A<9 EBJ<4?PAOI CBE?98EF6<= ?R5B7B Q>BAB@<K9E>B7B H4>F4, 

S6?9A<S <?< CDBJ9EE4. #D<@9DA4S CDB8B?:<F9?PABEFP 4 20-25 @<AGF. #BE?9 

8B>?48B6 E?98G9F <I B5EG:89A<9 4 8<E>GEE<S. � IB89 QFB7B QF4C4 CD4>F<K9-

E>B7B ;4ASF<S @B7GF 5OFP ;484AO GFBKASRM<9 6BCDBEO > 8B>?48K<>4@. #D<-

@9DA4S CDB8B?:<F9?PABEFP 4 8B 15-20 @<AGF. �E?< CDB7D4@@B= CD98GE@BF-

D9AB 6OCB?A9A<9 CD4>F<K9E>B7B ;484A<S 6 D4@>4I >BA>D9FAB= F9@O, FB CD9-

CB8464F9?S@< BCD989?S9FES 97B EB89D:4A<9 < 849FES 6D9@S A4 97B 6OCB?A9A<9, 

4 ;4@9F <89F B5EG:89A<9 D9;G?PF4FB6. #B86989A<9@ <FB7B6 ;4>4AK<649FES 

CD4>F<K9E>B9 ;4ASF<9.  

� CDBJ9EE9 CB87BFB6>< > CD4>F<K9E><@ ;4ASF<S@, EFG89AF4@ A9B5IB8<@B 

B5D4F<FP BEB5B9 6A<@4A<9 A4 E4@BEFBSF9?PAB9 <;GK9A<9 D9>B@9A8B64AAB= 

GK95AB-@9FB8<K9E>B= (4 F4>:9 A4GKAB= < CBCG?SDAB=) ?<F9D4FGDO. %4@BEFB-

SF9?PA4S D45BF4 E GK95A<>4@<, GK95AO@< CBEB5<S@<, A4GKAB=, ECD46BKAB= < 

CBCG?SDAB= ?<F9D4FGDB=, @4F9D<4?4@< C9D<B8<K9E><I <;84A<= < �AF9DA9F4, 

EF4F<EF<K9E><@< 84AAO@< S6?S9FES A4<5B?99 QHH9>F<6AO@ @9FB8B@ CB?G-

K9A<S ;A4A<=, CB;6B?S9F ;A4K<F9?PAB 4>F<6<;<DB64FP CDBJ9EE B6?489A<S <A-

HBD@4J<9=, ECBEB5EF6G9F 5B?99 7?G5B>B@G GE6B9A<R <;GK49@B7B @4F9D<4?4, 

HBD@<DG9F G EFG89AFB6 E6B9 BFABL9A<9 > >BA>D9FAB= CDB5?9@9. �B?99 7?G-

5B>B@G D4E>DOF<R 6BCDBEB6 ECBEB5EF6G9F ;A4>B@EF6B E 8BCB?A<F9?PAB= ?<-

F9D4FGDB=, D9>B@9A8B64AAB= CD9CB8464F9?9@ CB >4:8B= F9@9 E9@<A4DE>B7B 

<?< CD4>F<K9E>B7B ;4ASF<S, KFB CB;6B?S9F EFG89AF4@ CDBS6<FP E6BR <A8<6<-

8G4?PABEFP 6 D4@>4I 6OEFGC?9A<S A4 84AAOI ;4ASF<SI, 6OS6<FP L<DB><= 

EC9>FD @A9A<= CB <;GK49@B= CDB5?9@9. 

 

1.3. %0<>AB>SB5;P=>5 87CG5=85 <0B5@80;0 B5< 

�BAEC9>F 4 A4<5B?99 EB69DL9AA4S < A4<5B?99 E?B:A4S HBD@4 ;4C<E<. 

%?B6B «>BAEC9>F» CDB<EIB8<F BF ?4F<AE>B7B «conspectus», KFB B;A4K49F «B5-
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;BD, <;?B:9A<9». � CD46<?PAB EBEF46?9AAB@ >BAEC9>F9 B5OKAB 6O89?9AB E4-

@B9 BEAB6AB9 6 <;GK49@B@ F9>EF9, EBED98BFBK9AB 6A<@4A<9 A4 A4<5B?99 EG-

M9EF69AAB@, 6 >D4F><I < K9F><I HBD@G?<DB6>4I B5B5M9AO 64:AO9 F9BD9F<-

K9E><9 CB?B:9A<S.  

�BAEC9>F CD98EF46?S9F EB5B= BFABE<F9?PAB CB8DB5AB9, CBE?98B64F9?P-

AB9 <;?B:9A<9 EB89D:4A<S CDBK<F4AAB7B. !4 C9D6OI CBD4I J9?9EBB5D4;AB 6 

;4C<ESI 5?<:9 89D:4FPES F9>EFG, CD<5974S ;4K4EFGR > CDS@B@G J<F<DB64A<R 

46FBD4. � 84?PA9=L9@, CB @9D9 6OD45BF>< A46O>B6 >BAEC9>F<DB64A<S, ;4C<E< 

5G8GF ABE<FP 5B?99 E6B5B8AO= < E:4FO= I4D4>F9D.  

�BAEC9>F >A<7< B5OKAB 6989FES 6 F9FD48<. � E4@B@ A4K4?9 >BAEC9>F4 

G>4;O649FES H4@<?<S 46FBD4, CB?AB9 A4;64A<9 CDB<;6989A<S, <;84F9?PEF6B, 

7B8 < @9EFB <;84A<S. #D< J<F<DB64A<< B5S;4F9?PA4S EEO?>4 A4 EFD4A<JG 

>A<7<. �E?< J<F4F4 6;SF4 <; EB5D4A<S EBK<A9A<=, FB A9B5IB8<@B G>4;4FP EB-

BF69FEF6GRM<= FB@. %?98G9F CB@A<FP, KFB K9F>4S EEO?>4 A4 <EFBKA<> 4 

A9CD9@9AAB9 CD46<?B >BAEC9>F<DB64A<S. �E?< >BAEC9>F<DG9FES EF4FPS, FB 

G>4;O649FES, 789 < >B784 BA4 5O?4 A4C9K4F4A4. 

�BAEC9>F CB8D4;89?S9FES A4 K4EF< 6 EBBF69FEF6<< E ;4D4A99 CDB8G@4AAO@ 

C?4AB@. #GA>FO C?4A4 ;4C<EO64RFES 6 F9>EF9 <?< A4 CB?SI >BAEC9>F4. #<E4FP 

97B D9>B@9A8G9FES K9F>B < D4;5BDK<6B, F4> >4> A95D9:A4S ;4C<EP E F9K9A<9@ 

6D9@9A< EF4AB6<FPES @4?BCBASFAB= 8?S 99 46FBD4. %GM9EF6G9F CD46<?B: >BA-

EC9>F, EBEF46?9AAO= 8?S E95S, 8B?:9A 5OFP CB 6B;@B:ABEF< A4C<E4A F4>, 

KFB5O 97B ?97>B CDBK<F4? < >FB-?<5B 8DG7B=. 

(BD@O >BAEC9>F4 @B7GF 5OFP D4;AO@< < ;46<ESF BF 97B J9?96B7B A4;A4-

K9A<S (<;GK9A<9 @4F9D<4?4 6 J9?B@ <?< CB8 BCD989?9AAO@ G7?B@ ;D9A<S, 

CB87BFB6>4 > 8B>?48G, 6OEFGC?9A<R A4 ;4ASF<< < F.8.), 4 F4>:9 BF I4D4>F9D4 

CDB<;6989A<S (@BAB7D4H<S, EF4FPS, 8B>G@9AF < F.C.). �E?< D9KP <89F CDBEFB B5 

<;?B:9A<< EB89D:4A<S D45BFO, F9>EF >BAEC9>F4 @B:9F 5OFP EC?BLAO@, E 

6O89?9A<9@ BEB5B 64:AOI CB?B:9A<= CB8K9D><64A<9@ <?< D4;?<KAO@< 

;A4K>4@<. 
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� E?GK49, >B784 A9 B7D4A<K<64RFES C9D9?B:9A<9@ EB89D:4A<S, 4 H<>-

E<DGRF 6 >BAEC9>F9 < E6B< EB5EF69AAO9 EG:89A<S CB 84AAB@G 6BCDBEG <?< 

8BCB?ASRF >BAEC9>F EBBF69FEF6GRM<@< @4F9D<4?4@< <I 8DG7<I <EFBKA<>B6, 

E?98G9F BF6B8<FP @9EFB 8?S F4>B7B DB84 ;4C<E9=. $9>B@9A8G9FES D4;89?<FP 

EFD4A<JO F9FD48< CBCB?4@ CB 69DF<>4?< < 6 ?96B= K4EF< 69EF< >BAEC9>F CDB-

<;6989A<S, 4 6 CD46B= E6B< 8BCB?A<F9?PAO9 ;4C<E<, EB6@9M4S <I CB EB89D-

:4A<R. 

�BAEC9>F<DB64A<9 6 5B?PL9= @9D9, K9@ 8DG7<9 6<8O ;4C<E9=, CB@B749F 

6OD454FO64FP A46O>< CD46<?PAB7B <;?B:9A<S 6 C<EP@9AAB= HBD@9 64:AO9 

F9BD9F<K9E><I < CD4>F<K9E><I 6BCDBEB6, G@9A<9 K9F>B <I HBD@G?<DB64FP < 

SEAB <;?474FP E6B<@< E?B64@<. 

&4><@ B5D4;B@, EBEF46?9A<9 >BAEC9>F4 FD95G9F 68G@K<6B= D45BFO, ;4-

FD4FO 6D9@9A< < FDG84. �4FB 6B 6D9@S >BAEC9>F<DB64A<S CD<B5D9F4RFES ;A4-

A<S, EB;849FES HBA8 ;4C<E9=. 

�BAEC9>F @B:9F 5OFP F9>EFG4?PAO@ <?< F9@4F<K9E><@. � F9>EFG4?PAB@ 

>BAEC9>F9 EBID4AS9FES ?B7<>4 < EFDG>FGD4 <;GK49@B7B CDB<;6989A<S, 4 ;4C<EP 

6989FES 6 EBBF69FEF6<< E D4ECB?B:9A<9@ @4F9D<4?4 6 >A<79. �4 BEAB6G F9@4-

F<K9E>B7B >BAEC9>F4 59D9FES A9 C?4A CDB<;6989A<S, 4 EB89D:4A<9 >4>B=-?<5B 

F9@O <?< CDB5?9@O. 

&9>EFG4?PAO= >BAEC9>F :9?4F9?PAB A4K<A4FP CBE?9 FB7B, >4> 6ES >A<74 

CDBK<F4A4 < CDB8G@4A4, AB QFB, > EB:4?9A<R, A9 6E9784 6B;@B:AB. � C9D6GR 

BK9D98P A9B5IB8<@B EBEF46<FP C?4A CDB<;6989A<S C<EP@9AAB <?< @OE?9AAB, 

CBE>B?P>G 6 EBBF69FEF6<< E QF<@ C?4AB@ EFDB<FES 84?PA9=L4S D45BF4. �BA-

EC9>F 6>?RK49F 6 E95S F9;<EO, >BFBDO9 EBEF46?SRF 97B BEAB6G. !B, 6 BF?<K<9 

BF F9;<EB6, >BAEC9>F EB89D:<F >D4F>GR ;4C<EP A9 FB?P>B 6O6B8B6, AB < 8B>4-

;4F9?PEF6, 6C?BFP 8B H4>F<K9E>B7B @4F9D<4?4. �A4K9 7B6BDS, >BAEC9>F 4 QFB 

D4EL<D9AAO9 F9;<EO, 8BCB?A9AAO9 D4EEG:89A<S@< < 8B>4;4F9?PEF64@<, 

@OE?S@< < EBB5D4:9A<S@< EBEF46<F9?S ;4C<E<. 

�4> CD46<?B, >BAEC9>F 6>?RK49F 6 E95S < 6OC<E><, AB 6 A97B @B7GF 6B=F< 

BF89?PAO9 @9EF4, J<F<DG9@O9 8BE?B6AB, 4 F4>:9 H4>FO, CD<@9DO, J<HDO, 
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F45?<JO < EI9@O, 6;SFO9 <; >A<7<. %?98G9F CB@A<FP, KFB D45BF4 A48 >BA-

EC9>FB@ FB?P>B FB784 5G89F F6BDK9E>B=, >B784 BA4 A9 B7D4A<K9A4 F9>EFB@ 

<;GK49@B7B CDB<;6989A<S. !G:AB 8BCB?ASFP >BAEC9>F 84AAO@< <; 8DG7<I 

<EFBKA<>B6. 

� >BAEC9>F9 A9B5IB8<@B 6O89?SFP BF89?PAO9 @9EF4 F9>EF4 6 ;46<E<@BEF< 

BF <I ;A4K<@BEF<.  B:AB CB?P;B64FPES D4;?<KAO@< ECBEB54@<: CB8K9D><-

64A<S@<, 6BCDBE<F9?PAO@< < 6BE>?<J4F9?PAO@< ;A4>4@<, D9C?<>4@<, >D4F-

><@< BJ9A>4@<, C<E4FP A4 CB?SI E6B<I >BAEC9>FB6 E?B64: «64:AB», «BK9AP 

64:AB», «69DAB», «I4D4>F9DAB». 

� >BAEC9>F @B7GF CB@9M4FPES 8<47D4@@O, EI9@O, F45?<JO, >BFBDO9 

CD<848GF 9@G A47?S8ABEFP. 

%BEF46?9A<R F9@4F<K9E>B7B >BAEC9>F4 CD98L9EF6G9F FM4F9?PAB9 <;G-

K9A<9 6E9= ?<F9D4FGDO, CB8B5D4AAB= 8?S D4E>DOF<S 84AAB= F9@O. �O649F, KFB 

>4>4S-?<5B F9@4 D4EE@4FD<649FES 6 A9E>B?P><I 7?464I <?< 6 D4;AOI @9EF4I 

>A<7<. � 6 >BAEC9>F9 69EP @4F9D<4?, BFABESM<=ES > F9@9, 5G89F EBED98BFBK9A 6 

B8AB@ @9EF9. � C?4A9 >BAEC9>F4 D9>B@9A8G9FES 89?4FP CB@9F><, > >4><@ <E-

FBKA<>4@ (6C?BFP 8B EFD4A<JO) CD<89FES B5D4F<FPES 8?S D4E>DOF<S 6BCDBEB6. 

&9@4F<K9E><= >BAEC9>F EBEF46?S9FES B5OKAB 8?S FB7B, KFB5O 7?G5:9 <;GK<FP 

BCD989?9AAO= 6BCDBE, CB87BFB6<FPES > 8B>?48G, ?9>J<< <?< 6OEFGC?9A<R A4 

E9@<A4DE>B@ ;4ASF<<. &4>B= >BAEC9>F CB EB89D:4A<R CD<5?<:49FES > D9H9-

D4FG, 8B>?48G CB <;5D4AAB= F9@9, BEB59AAB 9E?< 6>?RK49F < EB5EF69AAO= 

6>?48 6 <;GK9A<9 CDB5?9@O. 

 

1.4. #>43>B>2:0 : Q:70<5=C 

1>;4@9A4J<BAA4S E9EE<S 4 BK9AP FS:9?O= C9D<B8 D45BFO 8?S EFG89AFB6 

< BF69FEF69AAO= FDG8 8?S CD9CB8464F9?9=. �?46A4S ;484K4 Q>;4@9AB6 4 CDB-

69D>4 >4K9EF64 GE6B9A<S EB89D:4A<S 8<EJ<C?<AO. 

!4 BEAB69 F4>B= CDB69D>< BJ9A<649FES GK95A4S D45BF4 A9 FB?P>B EFG-

89AFB6, AB < CD9CB8464F9?9=: CB D9;G?PF4F4@ Q>;4@9AB6 @B:AB EG8<FP < B 



105 

 

>4K9EF69 6E97B GK95AB7B CDBJ9EE4. #D< CB87BFB6>9 > Q>;4@9AG EFG89AFO CB-

6FBDSRF @4F9D<4? >GDEB6, >BFBDO9 BA< E?GL4?< < <;GK4?< 6 F9K9A<9 E9@9EFD4, 

B5B5M4RF CB?GK9AAO9 ;A4A<S, 6O89?SRF 7?46AB9 6 CD98@9F9, 6BECDB<;6B8SF 

B5MGR >4DF<AG 8?S FB7B, KFB5O SEA99 CBASFP E6S;P @9:8G BF89?PAO@< Q?9-

@9AF4@< 8<EJ<C?<AO. 

#D< CB87BFB6>9 > Q>;4@9A4@ BEAB6AB9 A4CD46?9A<9 84RF CDB7D4@@O 

>GDE4 < >BAEC9>F, >BFBDO9 G>4;O64RF, KFB 6 >GDE9 A4<5B?99 64:AB. "EAB6AB= 

@4F9D<4? 8B?:9A CDBD454FO64FPES CB GK95A<>G, CBE>B?P>G >BAEC9>F4 A98B-

EF4FBKAB 8?S <;GK9A<S 8<EJ<C?<AO. 'K95A<> 8B?:9A 5OFP CDBD45BF4A 6 F9-

K9A<9 E9@9EFD4, 4 C9D98 Q>;4@9AB@ 64:AB EBED98BFBK<FP 6A<@4A<9 A4 BE-

AB6AOI, A4<5B?99 E?B:AOI D4;89?4I. #B87BFB6>G CB >4:8B@G D4;89?G E?98G9F 

;4>4AK<64FP 6BEEF4AB6?9A<9@ 6 C4@SF< 97B >D4F>B7B EB89D:4A<S 6 ?B7<K9E>B= 

CBE?98B64F9?PABEF<. 

�B Q>;4@9A4 B5OKAB CDB6B8<FES >BAEG?PF4J<S, AB BA4 A9 @B:9F 6B;@9-

EF<FP BFEGFEF6<S E<EF9@4F<K9E>B= D45BFO 6 F9K9A<9 E9@9EFD4 < CB@BKP ;4 

A9E>B?P>B K4EB6 BE6B<FP @4F9D<4?, FD95GRM<=ES > Q>;4@9AG. !4 >BAEG?PF4J<< 

EFG89AF CB?GK49F ?<LP BF69FO A4 FDG8AO9 <?< BEF46L<9ES A9SEAO@< 6BCDB-

EO. #B?P;4 BF >BAEG?PF4J<< 5G89F FB?P>B 6 FB@ E?GK49, 9E?< EFG89AF 8B A99 

CDBD45BF49F 69EP @4F9D<4?. !48B GK<FPES ;48464FP 6BCDBEO, 6OD454FO64FP 

CD<6OK>G CB?P;B64FPES ECD46BKA<>4@<, QAJ<>?BC98<S@<, 4 A9 5OFP A4 

<:8<69A<< G CD9CB8464F9?9=, >BFBDO= A9 6E9784 @B:9F FGF :9, «E IB8G» 

A4;64FP >4>B=-?<5B H4>F, <@S, EB5OF<9. !4 Q>;4@9A9 AG:AB CB>4;4FP A9 FB?P>B 

;A4A<9 CD98@9F4, AB < G@9A<9 ?B7<K9E>< E6S;AB CBEFDB<FP GEFAO= BF69F. 

#B?GK<6 5<?9F, A48B 68G@4FPES 6 CBEF46?9AAO9 6BCDBEO 8?S FB7B, KFB5O 

CD46<?PAB CBASFP <I. !9D98>B EFG89AF BF69K49F A9 A4 FBF 6BCDBE, >BFBDO= 

CBEF46?9A, <?< 6 CDBEFB@ 6BCDBE9 <M9F E>DOFB7B E@OE?4. !9 CBAS6 6BCDBE4 < 

A9 B58G@46 C?4A BF69F4, A9 E?98G9F A4K<A4FP C<E4FP. �BAEC9>F E6B97B BF69F4 

A48B D4EE@4FD<64FP >4> C?4A >D4F>B7B EBB5M9A<S A4 84AAGR F9@G < EBEF46-

?SFP BF69F AG:AB >D4F>B. #D< QFB@ A9B5IB8<@B CB>4;4FP G@9A<9 6OD4:4FP 

@OE?P K9F>B < 8BIB8K<6B. 
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"F69K4FP AG:AB ECB>B=AB, K9F>B, CDB8G@4AAB, 59; FBDBC?<6BEF<, CD<-

89D:<64SEP ;4C<E< E6B97B BF69F4. !4 Q>;4@9A4I EFG89AF CB>4;O649F A9 FB?P>B 

E6B< ;A4A<S, AB < GK<FES 6?489FP EB5B=. #BE?9 BF69F4 A4 5<?9F @B7GF E?98B64FP 

6BCDBEO, >BFBDO9 <@9RF J9?PR 6OSEA<FP CBA<@4A<9 8DG7<I D4;89?B6 >GDE4, 

A9 6BL98L<I 6 5<?9F. �4> CD46<?B, A4 A<I @B:AB BF69F<FP >D4F>B, 8BEF4FBKAB 

CB>4;4FP ;A4A<9 EGF< 6BCDBE4. +4EFB EFG89AFO CD< BF69F9 A4 8BCB?A<F9?PAO9 

6BCDBEO CDBS6?SRF CBEC9LABEFP: A9 CBAS6 E@OE?4 FB7B, KFB G A<I ECD4L<-

64RF, A4K<A4RF BF69K4FP < A9D98>B 7B6BDSF A9 CB EGF<. 

%?98G9F CB@A<FP, KFB A9B5IB8<@O@ GE?B6<9@ CD46<?PAB7B D9:<@4 D4-

5BFO 6 C9D<B8 Q>;4@9A4J<BAAB= E9EE<< S6?S9FES ABD@4?PAO= EBA, CBQFB@G 

CB87BFB6>4 > Q>;4@9A4@ A9 8B?:A4 5OFP 6 GM9D5 EAG. 'EF4AB6?9AB, KFB 

E<?PAB9 Q@BJ<BA4?PAB9 A4CDS:9A<9 6B 6D9@S Q>;4@9AB6 A95?47BCD<SFAB BF-

D4:49FES A4 A9D6AB= E<EF9@9 < @AB7<9 EFG89AFO <;-;4 6B?A9A<= A9 ECSF ABK< 

C9D98 Q>;4@9A4@<. "5OKAB 6 E9EE<R EFG89AFG A9 8B 5B?9;A<, F4> >4> 69EP BD-

74A<;@ B;45BK9A B8A<@ 4 E84FP Q>;4@9AO. !B QFB 9M9 A9 ;A4K<F, KFB CB-

E?98EF6<S A9CD46<?PAB BD74A<;B64AAB7B FDG84 < KD9;@9DAB= ;4ASFBEF< A9 

E>4:GFES CBFB@. #BQFB@G >4:8O= EFG89AF CB@A<FP B 64:ABEF< D4J<BA4?PAB7B 

D4ECBDS8>4 D45BK97B 8AS < B E6B96D9@9AABEF< EASF<S <?< G@9APL9A<S G@-

EF69AAB7B A4CDS:9A<S. 

 

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

��%*�#��!/ «"�-�/ &�"$�/ ��!� �+�%��) %�%&� » 

�>?@>AO 4;S A>15A54>20=8S 

 

&9@4 1. %<EF9@AO= 4A4?<; < 97B @9EFB 6 E<EF9@9 A4GKAOI A4CD46?9A<= 

1. &9A89AJ<< D4;6<F<S B5M9EF64, CBS6?9A<9 E?B:AOI E<EF9@ < ;484K E 

5B?PLB= A9BCD989?9AABEFPR.  

2. %<EF9@AO= 4A4?<;, 97B BEB59AABEF<, QF4CO CDB6989A<S.  
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3. %GMABEFP GCD46?9A<S E?B:AO@< E<EF9@4@<, QF4CO J<>?4 GCD46-

?9A<S. 

4. "EB59AABEF< E?B:AOI E<EF9@.  

5. "5?4EF< CD<@9A9A<S E<EF9@AB7B 4A4?<;4.  

6. #GF< EB69DL9AEF6B64A<S GCD46?9A<S.  

7. #BE?98B64F9?PABEFP CD<ASF<S D9L9A<S CD< GCD46?9A<< E?B:AB= 

E<EF9@B=. 

 

&9@4 2. "EAB6O F9BD<< E<EF9@ 

1. %<EF9@4 < 99 E6B=EF64.  

2. �A9LASS ED984, 6<8O ED98, E?B:ABEFP ED98O.  

3. #B8E<EF9@4, >B@CBA9AF < Q?9@9AF.  

4. %6S;P.  

5. *9?P.  

6. !45?R84F9?P. 

7. %BEFBSA<9.  

8. #B6989A<9.  

9. $4;6<F<9.  

10. $46AB69E<9.  

11. 'EFB=K<6BEFP, 6<8O E<EF9@ E FBK>< ;D9A<S GEFB=K<6BEF<.  

12. "F>DOFBEFP, 6<8O CDBA<J49@BEF< E<EF9@.  

13. �9?<K<A4.  

14. $4;ABB5D4;<9, 97B GDB6A<.  

15. %?B:ABEFP.  

16. "D74A<;B64AABEFP. 

17. �<4?9>F<K9E>B9 98<AEF6B EG5N9>F<6AB7B < B5N9>F<6AB7B 6 CBASF<< 

«E<EF9@4».  

18. $4;@OFBEFP 7D4A<JO «E<EF9@4-ED984».  

19. #D<AJ<C BFABE<F9?PABEF< CD< 6O89?9A<< Q?9@9AFB6 E<EF9@O.  

20. �?4EE<H<>4J<S E6S;9=.  
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21. #DBF<6BD9K<6BEFP CBASF<S «J9?P».  

22. �B;@B:AO9 CB?B:9A<S A45?R84F9?S. 

23. %CBEB5O ;484A<S EBEFBSA<S E<EF9@O.  

24. %CBEB5O ;484A<S CB6989A<S E<EF9@O. 

25. #9D9IB8AO9 CDBJ9EEO.  

26. *9?9B5D4;B64A<9 6 ;4>DOFOI < BF>DOFOI E<EF9@4I.  

27. #D<K<AO DBEF4 D4;ABB5D4;<S E<EF9@.  

28. 'DB6A< E?B:ABEF< E<EF9@.  

29. 'DB6A< BD74A<;B64AABEF< E<EF9@. 

30. #BASF<9 B EFDG>FGD9 E<EF9@O, ECBEB5O ;484A<S EFDG>FGDO. 

31. "8ABGDB6A964S EFDG>FGD4 E CDB<;6B?PAO@< E6S;S@< < E9F964S 

EFDG>FGD4.  

32. �9D4DI<K9E>4S EFDG>FGD4 E E<?PAO@< < E?45O@< E6S;S@<.  

33. %@9L4AA4S <9D4DI<K9E>4S EFDG>FGD4 E 69DF<>4?PAO@< < 7BD<;BA-

F4?PAO@< E6S;S@<.  

34. �A64D<4AFABEFP EFDG>FGDAOI E6S;9=. 

35. %@9L4AA4S <9D4DI<K9E>4S EFDG>FGD4 E 69DF<>4?PAO@< < 7BD<;BA-

F4?PAO@< E6S;S@<.  

36.  AB7BQL9?BAA4S EFDG>FGD4 < 99 BEB59AABEF<.  

37. #D98EF46?9A<9 EFDG>FGDO E<EF9@O E9@9=EF6B@ @B89?9= (EFD4F<-

H<>4J<S) < E9@9=EF6B@ E?B96. 

38. *9?BEFABEFP (Q@9D8:9AFABEFP), CDBS6?9A<9 J9?BEFABEF<. 

39. �AF97D4F<6ABEFP. 

40. �B@@GA<>4F<6ABEFP. 

41. �9D4DI<KABEFP, 99 CDBS6?9A<S. 

42. 1>6<H<A4?PABEFP. 

43. !9B5IB8<@B9 D4;ABB5D4;<9.  

44. �4>BAB@9DABEF< CBF9AJ<4?PAB= QHH9>F<6ABEF<.  

45. �EFBD<KABEFP. 

46. %4@BBD74A<;4J<S.  
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47. �46<E<@BEFP CD98EF46?9A<S B J9?< < 99 HBD@G?<DB6>< BF EF48<< 

CB;A4A<S E<EF9@O. 

48. �46<E<@BEFP J9?< BF 6AGFD9AA<I < 6A9LA<I H4>FBDB6. 

49. �B;@B:ABEFP CD98EF46?9A<S 7?B54?PAB= J9?< 6 6<89 EFDG>FGDO 

J9?9=. 

50. #DBS6?9A<9 6 EFDG>FGD9 J9?9= J9?BEFABEF< A4 >4:8B@ GDB6A9 

<9D4DI<<. 

51. %D46A<F9?PA4S BJ9A>4 J9?BEFABEF<. 

52. "EB59AABEF< <9D4DI<K9E>B= 6;4<@BE6S;<. 

53. �ECB?P;B64A<9 ;4>BAB@9DABEF< A9B5IB8<@B7B D4;ABB5D4;<S 6 

GCD46?9A<<. 

54. %F48<< D4;6<F<S E<EF9@. 

55. #DBF<6BD9K<9 QAFDBC<=AOI < A97QAFDBC<=AOI F9A89AJ<=.  

56. �46<E<@BEFP ECBEB54 CD98EF46?9A<S EFDG>FGDO J9?< BF EF48<< 

CB;A4A<S E<EF9@O, 6<8O < HBD@O CD98EF46?9A<S EFDG>FGD J9?9= 

(E9F964S EFDG>FGD4 <?< E9FP, <9D4DI<K9E>4S EFDG>FGD4, EFD4FO < 

QL9?BAO). 

 

&9@4 3. "C<E4A<9 E<EF9@ 

1. "5M94?795D4<K9E><9 @9FB8O, B5?4EFP CD<@9A9A<S, ECBEB5 BFB5-

D4:9A<S E6B=EF6 E<EF9@O, CBASF<=AO= 4CC4D4F, 8BEFB<AEF64 < 

A98BEF4F><.  

2. %F4F<EF<K9E><9 @9FB8O, B5?4EFP CD<@9A9A<S, ECBEB5 BFB5D4:9A<S 

E6B=EF6 E<EF9@O, CBASF<=AO= 4CC4D4F, 8BEFB<AEF64 < A98BEF4F><.  

3. �B7<K9E><9 @9FB8O, B5?4EFP CD<@9A9A<S, ECBEB5 BFB5D4:9A<S 

E6B=EF6 E<EF9@O, CBASF<=AO= 4CC4D4F, 8BEFB<AEF64 < A98BEF4F><.  

4. &9BD9F<>B-@AB:9EF69AAO9 @9FB8O, B5?4EFP CD<@9A9A<S, ECBEB5 

BFB5D4:9A<S E6B=EF6 E<EF9@O, CBASF<=AO= 4CC4D4F, 8BEFB<AEF64 < 

A98BEF4F><.  
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5. �<A76<EF<K9E><9 @9FB8O, B5?4EFP CD<@9A9A<S, ECBEB5 BFB5D4:9-

A<S E6B=EF6 E<EF9@O, CBASF<=AO= 4CC4D4F, 8BEFB<AEF64 < A98B-

EF4F><.  

6. �D4H<K9E><9 < 7D4HB4A4?<F<K9E><9 @9FB8O, B5?4EFP CD<@9A9A<S, 

ECBEB5 BFB5D4:9A<S E6B=EF6 E<EF9@O, CBASF<=AO= 4CC4D4F, 8B-

EFB<AEF64 < A98BEF4F><. 

7. "J9A>4 E<EF9@ 6 GE?B6<SI BCD989?9AABEF<. �A4?<F<K9E>B9 BJ9-

A<64A<9 64D<4AFB6 E<EF9@O.  

8. �O5BD A4<?GKL97B 64D<4AF4 E <ECB?P;B64A<9@ @9FB8B6 69>FBDAB= 

BCF<@<;4J<< CGF9@ D9L9A<S ;484K< @4F9@4F<K9E>B7B CDB7D4@@<-

DB64A<S 59; B7D4A<K9A<=. 

9. �O5BD A4<?GKL97B 64D<4AF4 E <ECB?P;B64A<9@ @9FB8B6 69>FBDAB= 

BCF<@<;4J<< CGF9@ D9L9A<S ;484K< @4F9@4F<K9E>B7B CDB7D4@@<-

DB64A<S E B7D4A<K9A<S@<. 

10. "J9A>4 E<EF9@ 6 GE?B6<SI D<E>4. �A4?<F<K9E>B9 BJ9A<64A<9 64-

D<4AFB6 E<EF9@O.  

11. �O5BD A4<?GKL97B 64D<4AF4 E <ECB?P;B64A<9@ @9FB8B6 F9BD<< 

69DBSFABEF9=. 

12. �O5BD A4<?GKL97B 64D<4AF4 E <ECB?P;B64A<9@ HGA>J<< CB?9;AB-

EF<. 

13. "J9A>4 E<EF9@ 6 GE?B6<SI A9BCD989?9AABEF<. �A4?<F<K9E>B9 

BJ9A<64A<9 64D<4AFB6 E<EF9@O.  

14. �O5BD A4<?GKL97B 64D<4AF4 E <ECB?P;B64A<9@ Q>EC9DFAOI BJ9AB> 

< GED98ASRM<I >D<F9D<96. 

15. �O5BD A4<?GKL97B 64D<4AF4 E <ECB?P;B64A<9@ Q>EC9DFAOI BJ9AB> 

< @<A<@4>EAOI >D<F9D<96. 

16. �?S >4><I J9?9= CDB6B8<FES BJ9A>4 E?B:AOI E<EF9@? �4>B6O BE-

AB6AO9 QF4CO BJ9A<64A<S E?B:AOI E<EF9@? 

17. � K9@ D4;A<J4 @9:8G >B?<K9EF69AAO@< < >4K9EF69AAO@< @9FB84@< 

BJ9A<64A<S E<EF9@? 
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18. �4><9 >4K9EF69AAO9 @9FB8O BJ9A<64A<S E<EF9@ K4M9 6E97B CD<-

@9ASRFES? 

19. � K9@ ;4>?RK49FES @9FB8 F<C4 «@B;7B64S 4F4>4» <?< «>B??9>F<6A4S 

79A9D4J<S <89=»? 

20. �4><9 @9FB8O BFABESFES > @9FB84@ F<C4 EJ9A4D<96? �89 A4 CD4>-
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C?9>E-@9FB8B@ < CB D9L9A<R 86B=EF69AAB= ;484K< A4=F< D9L9A<9 <EIB8AB=. 
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