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�?S CB?GK9A<S EF45<?PAB7B GDB:4S IB;S=EF6GRM<@ EG5N9>F4@ A9B5IB8<@B 
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�?S E6B96D9@9AAB7B < >4K9EF69AAB7B CDB6989A<S 69E9AA9-CB?96OI D45BF 64:AB9 
;A4K9A<9 <@99F CB87BFB6>4 E9?PE>BIB;S=EF69AAB= F9IA<><. 

#B87BFB6>G FD4>FBDB6 < EC9J<4?PAB= F9IA<>< > CDB6989A<R CD98EFBSM<I 
CB?96OI D45BF A9B5IB8<@B A4K<A4FP ;45?47B6D9@9AAB, E A4K4?4 7B84. � C9D6GR 
BK9D98P E?98G9F CDB69EF< B5E?98B64A<9, CDB69D<FP F9IA<K9E>GR 7BFB6ABEFP 6E97B 
@4L<AAB-FD4>FBDAB7B C4D>4 IB;S=EF64. �BFB6ABEFP EC9J<4?PAB= F9IA<>< S6?S9FES 
>D4=A9 64:AO@ H4>FBDB@, F4> >4> BF 99 D45BFBECBEB5ABEF< ;46<E<F QHH9>F<6ABEFP 
BEAB6AB= < CD98CBE96AB= B5D45BF>< CBK6O < >4K9EF6B CBE96AOI D45BF. 

� E?GK49 GEF4AB6?9A<S 89H9>FB6, CB?B@B>, A9B5IB8<@B CD<EFGC<FP > <I 
GEFD4A9A<R, FB 9EFP CDB69EF< D9@BAFAO9 D45BFO. $9>B@9A8G9FES 6 B5S;4F9?PAB@ 
CBDS8>9 CDB69EF< F9IA<K9E>B9 B5E?G:<64A<9 (&"). &" 3 QFB >B@C?9>E 
EC9J<4?<;<DB64AAOI @9DBCD<SF<=, A4CD46?9AAOI A4 CB889D:4A<9 <ECD46AB7B 
D45BK97B EBEFBSA<S FD4>FBDB6 < EC9J<4?PAB= E9?PE>BIB;S=EF69AAB= F9IA<>< 6 
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F9K9A<9 74D4AF<DB64AAB7B EDB>4 E?G:5O, 4 F4>:9 A4 69EP C9D<B8 <I Q>EC?G4F4J<<. 
&" BEGM9EF6?S9FES 8?S E<EF9@4F<K9E>B7B >BAFDB?S A48 G;?4@< < >B@CBA9AF4@< 
FD4>FBDB6, @4L<A < 47D974FB6, KFB5O CD98GCD98<FP 6B;@B:AB9 CBS6?9A<9 CB?B@B> 
< BF>4;B6 F9IA<>< CD< <ECB?P;B64A<< 6 CB?96OI D45BF4I. �OCB?A9A<9 &" CB;6B?<F 
CB889D:<64FP D45BFBECBEB5ABEFP FD4>FBDB6, 46FB@4L<A < E9?PE>BIB;S=EF69AAB= 
F9IA<><. 

$9@BAF < F9IA<K9E>B9 B5E?G:<64A<9 F9IA<>< 6 BEAB6AB@ BEGM9EF6?S9FES 6 2 
E?GK4SI: 1) >B784 84?PA9=L99 <ECB?P;B64A<9 E9?PE>BIB;S=EF69AAB= F9IA<>< 
A96B;@B:AB CB CD<K<A9 CB?AB= <?< E<?PAB= <;ABL9AABEF< 89F4?9= < G;?B6, 6 
84AAB@ E?GK49 D9>B@9A8G9FES >GC<FP AB6GR F9IA<>G <?< CDB69EF< >4C<F4?PAO= 
D9@BAF E ;4@9AB= 6E9I 89F4?9=; 2) F9IA<K9E>B9 B5E?G:<64A<9 6E9= EC9J<4?PAB= 
F9IA<>< 8B A4K4?4 69E9AA9-CB?96OI D45BF 8?S CB889D:4A<S <I D45BFBECBEB5AB7B 
EBEFBSA<S, ;89EP AG:AB CD9864D<F9?PAB CDB69EF< CB?AGR 8<47ABEF<>G, EBEF46<FP 
C?4A D9@BAF4, CD<B5D9EF< >4K9EF69AAO9 ;4C4EAO9 K4EF< < CDB69EF< D9@BAFAO9 
D45BFO GE<?<S@< EC9J<4?<EFB6 IB;S=EF64, CD< A9B5IB8<@BEF< E?98G9F CD<7?4E<FP 
BCOFAOI, >B@C9F9AFAOI EC9J<4?<EFB6 E9D6<EAOI >B@C4A<= 8?S >BAEG?PF4J<=.  

� ;46<E<@BEF< BF EBEFBSA<S @4L<AAB-FD4>FBDAB7B C4D>4 IB;S=EF64 
D9>B@9A8G9FES CDB69EF< 2 6<84 D9@BAFAOI D45BF F9IA<><: 1) F9>GM<= D9@BAF - 
CDB6989A<9 BCD989?9AAOI @9DBCD<SF<=, CD< >BFBDB@ CDB6B8<FES ;4@9A4 
A9>BFBDOI EBEF46AOI K4EF9= (89F4?<, G;?O), KFB B59EC9K<649F CB?AB9 
6BEEF4AB6?9A<9 D45BFBECBEB5ABEF< F9IA<><; >4C<F4?PAO= D9@BAF - 6OCB?A9A<9 
>B@C?9>E4 D45BF, CD98GE@4FD<64RM<= 6BEEF4AB6?9A<9 6E9I D45BK<I D9EGDEB6 
FD4>FBDB6, 46FB@4L<A < E9?PE>BIB;S=EF69AAB= F9IA<>< (C?G7<, >G?PF<64FBDO, 
5BDBAO, E9S?><, BCDOE><64F9?< < 8DG7<9). 

 

2 ��$&"(��,!+� � "�")�-��)'��+�  
%��""�"$"&+ 

 

           %96BB5BDBF S6?S9FES 64:AO@ Q?9@9AFB6 F9IAB?B7<< 6B;89?O64A<S B6BMAOI 
>G?PFGD. !4GKAB-B5BEAB64AAO= E96BB5BDBF B59EC9K<649F EBID4A9A<9 < 
6BECDB<;6B8EF6B C?B8BDB8<S CBK6O, G?GKL9A<9 H<FBE4A<F4DAB7B EBEFBSA<S CB?9=, 
BCF<@4?PAO9 GE?B6<S 8?S CDB<;D4EF4A<S D4EF9A<= < HBD@<DB64A<S 6OEB><I 
GDB:496 B6BM9= E ?GKL<@< CB>4;4F9?S@< >4K9EF64 < Q>B?B7<KABEFPR CDB8G>J<<. 
#BQFB@G CDB<;6B8<F9?S@ B6BM9= A9B5IB8<@B EFDB7B CD<89D:<64FPES 
D9>B@9A8G9@OI E96BB5BDBFB6. 
           'K<FO64S BEB5GR DB?P < ;A4K<@BEFP E96BB5BDBF4, <AEF<FGFB@ D4;D45BF4AO 
D4;?<KAO9 6<8O B6BMAOI, 54IK96OI < >4DFBH9?PAOI E96BB5BDBFB6 E GK9FB@ 
Q>BAB@<K9E>B= ;A4K<@BEF< 6B;89?O649@OI >G?PFGD, <I E9@9=EF69AABEF< < 
47DB5<B?B7<K9E><I BEB59AABEF9=. � ;46<E<@BEF< BF EC9J<4?<;4J<< < EFDG>FGDO 
CBE96AOI C?BM489=, E GK9FB@ 69?<K<AO ;9@9?PAB7B A489?4 (C4LA<) B6BM96B8O 
@B7GF BE6B<FP < 69EF< CB8IB8SM<9 8?S A<I 6<8O E96BB5BDBFB6. 
 !<:9 CD<6989AO BEAB6AO9 6<8O E96BB5BDBFB6, >BFBDO9 D4;D45BF4AO 6 
�4;!��#" < D9>B@9A8GRFES 8?S IB;S=EF6 R7B-6BEFB>4 �4;4IEF4A4. 

�яF<CB?PAO= E96BB5BDBF E G89?PAO@ 69EB@ >4DFBH9?я 40%:  
1) ;9DAB6O9 E CB8E96B@ @AB7B?9FA<I FD46;  
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2) @AB7B?9FA<9 FD46O;  
3) @AB7B?9FA<9 FD46O; 4) >4DFBH9?P; 5) >4DFBH9?P. 
 '9FOD9ICB?PAO= E96BB5BDBF E G89?PAO@ 69EB@ >4DFBH9?я 50%:  
1) >4DFBH9?P; 2) 5B5B6O9 (>BD@B6O9); 3) >4DFBH9?P;  
4) B6BM< (EFB?B6O9 >BDA9C?B8O, >4CGEF4). 
'9FOD9ICB?PAO= E96BB5BDBF E G89?PAO@ 69EB@ >4DFBH9?я 50%: 
 1) ;9DAB6O9; 2)  >4DFBH9?P; 3) B6BM< D4;AO9 (?G>, >4CGEF4, @BD>B6P);  
 4) >4DFBH9?P. 
(9EF<CB?PAO= E96BB5BDBF E G89?PAO@ 69EB@ >4DFBH9?я 33,3%:   
1) ;9DAB6O9 E CB8E96B@ FD46; 2)  @AB7B?9FA<9 FD46O;  
3) @AB7B?9FA<9 FD46O; 4) >4DFBH9?P;  
5)  B6BM< (>DB@9 C4E?9AB6OI); 6) >4DFBH9?P D4AA<= + E<89D4FO. 
!9@<CB?PAO= E96BB5BDBF E G89?PAO@ 69EB@ >4DFBH9?я 28,6%:   
1) ;9DAB6O9 E CB8E96B@ FD46; 2)  @AB7B?9FA<9 FD46O;  
3) @AB7B?9FA<9 FD46O; 4) >4DFBH9?P; 5)  >4CGEF4;  
6) >4DFBH9?P; 7) EFB?B6O9 >BDA9C?B8O (@BD>B6P, E69>?4). 
(9EF<CB?PAO= B6BM9-FD46яAB= E96BB5BDBF (B6BM< - 50%):  
1) �9DAB6O9 E CB8E96B@ @AB7B?9FA<I FD46; 2) @AB7B?9FA<9 FD46O; 
3) @AB7B?9FA<9 FD46O; 4) FB@4F; 5) B7GD9J; 6) >BDA9C?B8O, ?G> 
(9EF<CB?PAO= B6BMAB= E96BB5BDBF (B6BM< - 100%): 

1) C4E?9AB6O9 B6BM< (FB@4F, C9D9J, 54>?4:4A);  
2) FO>69AAO9 B6BM< (B7GD9J, >454KB>, C4F<EEBA);  
3) >BDA9C?B8AO9 B6BM< (@BD>B6P, E69>?4 EFB?B64S); 
4) >4CGEF4 59?B>BK4AA4S; 5) ?G> D9CK4FO=;  
6) 5B5B6O9 B6BM< (EBS B6BMA4S, H4EB?P B6BMA4S, @4L). 
(9EF<CB?PAO= B6BM9->4DFBH9?PAO= E96BB5BDBF (B6BM< - 50%):  

1) ;9DAB6O9 (CB?GC4D); 2) >4CGEF4 (ED98ASS, CB;8ASS); 3) >4DFBH9?P; 4) B7GD9J;  
5) C4E?9AB6O9 B6BM< (FB@4F, C9D9J, 54>?4:4A); 6) 6O6B8AB= >?<A 

@AB7B?9FA<I FD46.  
'9FOD9ICB?PAO= <AF9AE<6AO= B6BMAB= E96BB5BDBF (B6BM<- 100%):  
1) >4CGEF4; 2) B7GD9J; 3) FB@4F; 4) >BDA9C?B8O (@BD>B6P, E69>?4). 
"D9ICB?PAO= >BDBF>BDBF4J<BAAO= ;9DAB-B6BMAB= E96BB5BDBF (B6BM< - 

100%):  

1) ;9DAB6O9; 2) B6BM< (>4CGEFAO9); 3) B6BM< (FO>69AAO9). 
"D9ICB?PAO= >BDBF>BDBF4J<BAAO= ;9DAB-B6BMAB= E96BB5BDBF (B6BM< - 

66,7%):  

2) ;9DAB6O9; 2) B6BM< (C4E?9AB6O9); 3) B6BM< (>BDA9C?B8AO9). 
"D9ICB?PAO= >4DFBH9?PAB-B6BMAB= E96BB5BDBF (B6BM< - 66,7%):  

1) >4DFBH9?P; 2) >4CGEF4; 3) ?G>. 
!9@<CB?PAO= 54IK96O= E96BB5BDBF E G89?PAO@ 69EB@ 54IK< 28,6%:   
1) ;9DAB6O9 E CB8E96B@ FD46; 2)  @AB7B?9FA<9 FD46O; 3) @AB7B?9FA<9 FD46O;  
4) 54IK96O9; 5) >4DFBH9?P; 6) B6BMAO9 (>DB@9 E9@9=EF64 FO>69AAOI);  
7) 54IK96O9 (4D5G;, 8OAS). 
(9EF<CB?PAO= 54IK96O= E96BB5BDBF E G89?PAO@ 69EB@ 54IK< 33,3%:   
1) ;9DAB6O9; 2) >4DFBH9?P; 3) 54IK96O9; 4) 5B5B6O9;  
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5) B6BMAO9 (>DB@9 FO>69AAOI);  
6) 54IK96O9 (4D5G;, 8OAS). 

 '>4;4AAO9 E96BB5BDBFO @B7GF 5OFP @B89DA<;<DB64AO 
(8<69DE<H<J<DB64AO).  
 � EFDG>FGDG E96BB5BDBFB6 6>?RK9AO B6BMAO9 >G?PFGDO, L<DB>B 
6B;89?O649@O9 6 �4;4IEF4A9. 1F< B6BM< A4<5B?99 6BEFD95B64AO A4E9?9A<9@ 6 
>4K9EF69 E69:9= CDB8G>J<<, C9D9D454FO64RM<@< CD98CD<SF<S@< >4> EODP9 8?S 
C9D9D45BF><, 4 F4>:9 8?S 8B@4LA97B >BAE9D6<DB64A<S. % Q>BAB@<K9E>B= FBK>< 
;D9A<S QF< B6BM< CD<ABESF A4<5B?PL<= 8BIB8.  

 �O7B8AB 8?S H9D@9DB6 6B;89?O64A<9 >4DFBH9?S < 54IK96OI >G?PFGD. 
%96BB5BDBFO E 84AAO@< 6<84@< >G?PFGD D4;D45BF4AO < CD98?B:9AO CDB<;6B8EF6G. 
 � B6BMAOI E96BB5BDBF4I 64:AB9 ;A4K9A<9 <@99F K9D98B64A<9 >G?PFGD. #D< 
CB85BD9 >G?PFGD E?98G9F GK<FO64FP: CD<A48?9:ABEFP > 5BF4A<K9E><@ E9@9=EF64@, 
47DB5<B?B7<K9E><9 BEB59AABEF<, B5MABEFP 47DBF9IA<><, BF;O6K<6BEFP > 
@<A9D4?PAB@G C<F4A<R, CBD4:49@BEFP 6D98AO@< BD74A<;@4@<, ECDBE DOA>4, 
Q>BAB@<K9E>4S QHH9>F<6ABEFP.  

� E96BB5BDBF4I >G?PFGDO B8AB7B 5BF4A<K9E>B7B E9@9=EF64 A9 8B?:AO 
D4;@9M4FPES CBE?9 8DG7 8DG74, F4> >4> QFB CD<6B8<F > A4>BC?9A<R 6 CBK69 B5M<I 
6D98AOI BD74A<;@B6. $B8EF69AAO9 >G?PFGDO 8B?:AO <8F< 6 E96BB5BDBF9 A9 D4A99, 
K9@ K9D9; 2-3 7B84. 1FB - B8<A <; BEAB6AOI CD<AJ<CB6 CBEFDB9A<S E96BB5BDBFB6.  

#D< D4;@9M9A<< B6BMAOI >G?PFGD 6 E96BB5BDBF9 AG:AB GK9EFP <I 
BFABL9A<9 > F9@C9D4FGDAB@G D9:<@G (IB?B8BEFB=><9, F9C?B?R5<6O9), C9D<B8 
6979F4J<< (D4AA<9, CB;8A<9), I4D4>F9D G5BD>< GDB:4S (@AB7BE5BDB6O9, 
B8ABE5BDB6O9), BF;O6K<6BEF< > BD74A<K9E><@ < @<A9D4?PAO@ G8B5D9A<S@, 
FD95B64A<R > BDBL9A<R, BEB59AABEFS@ B5D45BF>< CBK6O < 8D.  

$9>B@9A8G9FES D4;@9M4FP B6BMAO9 >G?PFGDO CB E?98GRM<@ 
CD98L9EF69AA<>4@:  

- CB;8ASS >4CGEF4 - CB @AB7B?9FA<@ FD464@, ?G>G, B7GDJG, 7BDBIG, @BD>B6<;  
- FB@4F - CB B7GDJG, ?G>G D9CK4FB@G, @BD>B6<;  
- B7GD9J - CB CB;8A9= >4CGEF9, D4AA9@G >4DFBH9?R, FB@4FG, ?G>G D9CK4FB@G; 
- ?G> D9CK4FO= - CB D4AA9@G >4DFBH9?R, FB@4FG, CB;8A9= >4CGEF9; 
- EFB?B6O9 >BDA9C?B8O (@BD>B6P, E69>?4) - CB >4CGEF9, >4DFBH9?R, ?G>G, 

B7GDJG, FB@4FG; 
- D4AA<= >4DFBH9?P - CB ?G>G D9CK4FB@G, @BD>B6<, B7GDJG, CB;8A9= >4CGEF9. 
� EFDG>FGD9 CBE96AOI C?BM489= BEAB6AO9 B6BMAO9 >G?PFGDO @B:AB 

D4;@9M4FP A4 BF89?PAOI CB?SI E96BB5BDBF4. �G?PFGDO, <@9RM<9 B7D4A<K9AAO= 
ECDBE, @B:AB 6OD4M<64FP 6@9EF9 6 B8AB@ CB?9, AB EB6@9M4FP <I E?98G9F CB 
B5MABEF< 5<B?B7<K9E><I FD95B64A<= < EDB>4@ BE6B5B:89A<S CB?S. &4>, A4 B8AB@ 
E6B8AB@ CB?9 @B:AB D4;@9M4FP FB@4F, 54>?4:4A, C9D9J (C4E?9AB6O9) <?< :9 
B7GD9J, C4F<EEBA, >454KB> (FO>69AAO9).  
 �?S IB;S=EF6GRM<I EG5N9>FB6 EBFDG8A<>4@< �4;!��#" D9>B@9A8B64AO 
E?98GRM<9 6<8O E96BB5BDBFB6: 

- 8 CB?PAO= B6BM9-FD46SAB= (;9DAB6O9 E CB8E96B@ FD46, @AB7B?9FA<9 FD46O, 
>4DFBH9?P, >4CGEF4, B7GD9J, FB@4F, EFB?B6O9  >BDA9C?B8O); 
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- 4-CB?PAO= <AF9AE<6AO= B6BMAB= (>4CGEF4, B7GD9J, FB@4F, EFB?B6O9 
>BDA9C?B8O); 

- 3-CB?PAO= >BDBF>BDBF4J<BAAO= B6BM9-;9DAB6B= (;9DAB6O9, >4DFBH9?P, 
B6BM<). 
  AB7BCB?PAO9 B6BMAO9 E96BB5BDBFO CD98?474RFES 8?S >DGCAOI 
CD98CD<SF<=, 4 >BDBF>BDBF4J<BAAO9 - 8?S A95B?PL<I H9D@9DE><I IB;S=EF6. �89EP 
84AAO9 E96BB5BDBFO CD<6989AO >4> BEAB6AO9, F<CB6O9. (9D@9DO-B6BM96B8O 
@B7GF <ECB?P;B64FP F4>:9 < 8DG7<9 6<8O B6BMAOI E96BB5BDBFB6, >BFBDO9 
CD<6989AO 6 84AAOI A4L<I D9>B@9A84J<SI.   

 

3 #"��"&"��� %� �!!"�"  �&�$����, #"%�� � #"%���� 

 

 3.1 �0@B>D5;P 
 � �BEG84DEF69AAO= D99EFD E9?9>J<BAAOI 8BEF<:9A<= 8BCGM9AAOI > 

<ECB?P;B64A<R 6 $9ECG5?<>9 �4;4IEF4A  6>?RK9AO 145 EBDFB6 >4DFBH9?S, <; A<I 
39 EBDFB6 E9?9>J<< �4;!��#",  8?S  �?@4F<AE>B= B5?4EF<  < B5?4EF< �9FOEG 
D9>B@9A8B64AO < A4<5B?99 6BEFD95B64AAO9 H9D@9D4@< EBDF4: �>EBD, �EF4A4, 
�GO?, �45496, �B?4L4>,  <D4E,  !QD?<, &4@4L4, &BIF4D, #4@SF< �BA4964, '?4A < 
'L>BAOD. 

�5D45BF>4 CBK6O. �?S CB?GK9A<S CB?ABJ9AAOI 6EIB8B6, <AF9AE<6AB7B 
DBEF4 < D4;6<F<S, B5D4;B64A<S @BMAB= >BDA96B= E<EF9@O >4DFBH9?S, A9B5IB8<@4 
DOI?4S < 6B;8GIBCDBA<J49@4S CBK64. 

�?S ABD@4?PAB7B HBD@<DB64A<S DBEF4 >?G5A9= A9B5IB8<@ CBEFBSAAO= 
8BEFGC 6B;8GI4, EB89D:4M97B 17-20% (CB B5N9@G)  ><E?BDB84.  B?B8O@ >?G5AS@ < 
EFB?BA4@, <@9RM<@ >DGCAB>?9FBKAB9 EFDB9A<9, 6B 6D9@S DBEF4 CD<IB8<FES 
CD9B8B?964FP A9@4?B9  @9I4A<K9E>B9 EBCDBF<6?9A<9 CBK6O, 6 D9;G?PF4F9 K97B A4 
C?BIB B5D45BF4AAB@ CB?9 >?G5A< K4EFB 89HBD@<DGRFES. %6B96D9@9AAO9 < 
CD46<?PAO9 B5D45BF>4 CBK6O EF46<F E6B9= ;484K9= A9 FB?P>B EB;84A<9 DOI?B7B 
E?B:9A<S CBK6O, AB < GA<KFB:9A<9 EBDAS>B6, 6D98<F9?9= < 6B;5G8<F9?9= 5B?9;A<, 
IBDBLGR ;489?>G CB:A<6AOI BEF4F>B6, BD74A<K9E><I < @<A9D4?PAOI G8B5D9A<=. 

#B CBE?98B64F9?PABEF< < EDB>B@ CDB6989A<S E<EF9@O B5D45BF>< CBK6O CB8 
>4DFBH9?P E>?48O649FES <; BEAB6AB=  (C4DB6B= <?< ;S5?96B=) <  CD98CBE48BKAB=. 
%DB>< < ECBEB5O B5D45BF>< CBK6O (BF64?PAB < 59;BF64?PAB) ;46<ESF BF 
CD98L9EF69AA<>B6, ;4EBD9AABEF< CBK6O < ECBEB54 6OD4M<64A<S >4DFBH9?S (A4 
CB?<69 <?< 59; CB?<64). "EAB6A4S ;S5?964S B5D45BF>4 CBK6O A9;46<E<@B BF 
ECBEB54 CDB6989A<S 8B?:A4 5OFP 7?G5B>4S (8B 30-35 E@), >4K9EF69AA4S < D4AASS.  

!4 BDBL49@OI ;9@?SI ;S5?964S B5D45BF>4 CDB6B8<FES BF64?PAO@< C?G74@< 
A4 7?G5<AG 8B 30-35 E@. �E?< CB?9, A4@9K9AAB9 CB8 CBE48>< >4DFBH9?P, 
BE6B5B:849FES D4AB, FB :9?4F9?PAB CDB69EF< CD9864D<F9?PAB9 ?GM9A<9 <?< 
B5D45BF>G <7B?PK4FO@< 5BDBA4@< ���-3 6 J9?SI CDB6BJ<DB64A<S < GA<KFB:9A<S 
EBDAS>B6 < 6D98<F9?9=.  

#D< 6OD4M<64A<< >4DFBH9?S A4 5B74D9 BEAB6A4S B5D45BF>4 CBK6O 6989FES CB 
F<CG K<EFB7B C4D4 <?< ;S5?96B= B5D45BF>< EB7?4EAB CD<ASFB= 6 ;BA9 F9IAB?B7<<, 
7?46AO@ B5D4;B@ 59; BF64?PAOI BDG8<=. 
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%<EF9@4 B5D45BF>< CBK6O CD98GE@4FD<649F EB;84A<9 7?G5B>B7B C4IBFAB7B 
E?BS. #B87BFB6>4 CBK6O CB8 >4DFBH9?P 8B?:A4 CDB6B8<FPES ED4;G :9 CBE?9 G5BD>< 
CD98L9EF6GRM9= >G?PFGDO. !9@4?B64:AGR DB?P 6 5BDP59 E EBDAS>4@< <7D49F 
?GM9A<9. �?G5B>B9 ?GM9A<9 8<HH9D9AJ<DG9FES 6 ;46<E<@BEF< BF I4D4>F9D4 
;4EBD9AABEF< CB?S. &4>, 8?S B8AB?9FA<I EBDAS>B6 7?G5<A4 ?GM9A<S EBEF46?S9F 6-8 

E@, 8?S @AB7B?9FA<I 3 10-12 E@.  
� 7BDAOI GE?B6<SI 5B?PLB9 ;A4K9A<9 <@99F 7?G5B>4S ;S5?964S 6EC4L>4 A4 

7?G5<AG 25-27 E@, >BFBD4S CD<849F CBK69 IBDBL<9 6B8AB-H<;<K9E><9 E6B=EF64. 
"F64?PA4S 6EC4L>4 6 864 D4;4 EA<:49F ;4EBD9AABEFP >4DFBH9?S B8AB?9FA<@< < 
@AB7B?9FA<@< EBDAS>4@< < CBD4:9A<9 >?G5A9= 5B?9;AS@<. �E?< @BMABEFP 
7G@GEB6B7B 7BD<;BAF4 A9 CB;6B?S9F 7?G5B>B C4I4FP, A9B5IB8<@B CD<@9ASFP 
CBK6BG7?G5<F9?P.  

#9D98 6EC4L>B= 6ABESFES BD74A<K9E><9 < @<A9D4?PAO9 G8B5D9A<S. �9E9AASS 
CD98CBE96A4S B5D45BF>4 CBK6O A4K<A49FES D4AA<@ 5BDBAB64A<9@ ;S5< 6 864 E?984. 
�4C4;8O64FP E 5BDBAB64A<9@ A9?P;S, F4> >4> A9 5BDBAB64AA4S CBK64 F9DS9F 35-50 F 
6B8O E 79>F4D4. #9D98 CBE48>B= >4DFBH9?S CDB6B8<FES 7?G5B>B9 DOI?9A<9 E 
5BDBAB64A<9@. �?S QFB= J9?< @B:AB CD<@9ASFP >G?PF<64FBDO, K<;9?<. #D< 
6A9E9A<< BD74A<K9E><I G8B5D9A<= 69EAB= CDB6B8SF BF64?PAGR 6EC4L>G A4 7?G5<AG 
A9 5B?99 ¾ 7?G5<AO BEAB6AB= ;S5?96B= B5D45BF>< E F9@, KFB5O A9 8BCGE>4FP 
6O6BD4K<64A<S A4 CB69DIABEFP ;4EBD9AAB7B E9@9A4@< EBDAS>B6 E?BS CBK6O.  

!<EF9@4 CD<@9A9A<я G8B5D9A<=. !4<5B?99 QHH9>F<6AB= E<EF9@B= 
G8B5D9A<S CB8 >4DFBH9?P S6?S9FES BD74AB@<A9D4?PA4S. �B;4 BD74A<K9E><I 
G8B5D9A<= 6 ED98A9@ EBEF46?S9F 40-50 F/74. �GKL9= HBD@B= BD74A<K9E><I 
G8B5D9A<= CB8 >4DFBH9?P S6?S9FES A46B;. "D74A<K9E><9 G8B5D9A<S ?GKL9 6ABE<FP 
BE9APR CB8 ;S5?96GR 6EC4L>G. �9E9AA99 6A9E9A<9 BD74A<K9E><I G8B5D9A<= 
CD<6B8<F > ;489D:>9 EDB>B6 CB?96OI D45BF < ;A4K<F9?PAB@G C9D9GC?BFA9A<R 
CBK6O. 

 (BEHBDAO9 G8B5D9A<S CB8 >4DFBH9?P @B:AB 6ABE<FP >4> BE9APR CB8 
;S5?96GR 6EC4L>G, F4> < 69EAB= CB8 >G?PF<64J<R <?< C9D98 A4D9;>B= 7D95A9=. 

 )?BDEB89D:4M<9 >4?<=AO9 G8B5D9A<S A4 CBK64I E6S;AB7B 
7D4AG?B@9FD<K9E>B7B EBEF464 A9B5IB8<@B 6ABE<FP BE9APR CB8 ;S5?96GR 6EC4L>G, 
F.>. >4DFBH9?P S6?S9FES I?BDBHB5AB= >G?PFGDB=. 

$4EK9FAO9 8B;O 4;BFAOI G8B5D9A<= CB8 >4DFBH9?P 6ABESFES 69EAB= 6 B8<A 
CD<9@ CB8 >G?PF<64J<R <?< C9D98 A4D9;>B= 7D95A9=. !4 C9EK4AOI < EGC9EK4AOI 
CBK64I, CB8EF<?49@OI C9E>4@<, K4EFP G8B5D9A<= (20330 >7/74 4;BF4) 6 HBD@9 
@BK96<AO. 

'8B5D9A<S 6ABESFES D4;5D4EO64F9?9@ < ?B>4?PAO@ ECBEB5B@. �B;O 
G8B5D9A<= A4 D4;AOI F<C4I CBK6O CD<6989AO 6 #D<?B:9A<< 1. 

 4L<AO 8?S 6A9E9A<S F69D8OI G8B5D9A<= <ECB?P;GRF DBFBDAO9 GEFDB=EF64 
(<;@9?PK4RM<9 < D4;5D4EO64RM<9 LA9><) E 7BD<;BAF4?PAB= <?< 69DF<>4?PAB= 
BEPR 6D4M9A<S ($"'-6,  &'-18).  4L<AO 8?S 6A9E9A<S :<8><I BD74A<K9E><I 
G8B5D9A<= 6OCB?A9AO 6 6<89 J<EF9DAO E D4;?<6BKAO@ GEFDB=EF6B@ ( �&-(-6). 

#D< BEAB6AB@ 6A9E9A<< G8B5D9A<= D4;5D4EO64F9?< ($"'-6, #$&-7�,  &'-

15) D4E><8O64RF G8B5D9A<S CB 6E9= C?BM48< CB?S, 4 ;4F9@ <I ;489?O64RF CD< 
CB@BM< CBK6BB5D454FO64RM<I BDG8<=. �ABESF G8B5D9A<S 69EAB= <?< BE9APR 6 
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;46<E<@BEF< BF F<C4 CBK6O < >?<@4F<K9E><I GE?B6<=. &4>:9 >D9EFPSAE><9 
H9D@9DE><9 IB;S=EF64 CD4>F<>GRF ?B>4?PAO= ECBEB5 6A9E9A<S BD74A<K9E><I 
G8B5D9A<=, BEGM9EF6?S9@O=, >4> CD46<?B, 6DGKAGR. 

�B>4?PAO= ECBEB5 6A9E9A<S BD74A<K9E><I G8B5D9A<= S6?S9FES A4<@9A99 
<;GK9AAO@ ECBEB5B@ 6A9E9A<S G8B5D9A<=. &4>B= ECBEB5 <@99F DS8 CD9<@GM9EF6. 
�B-C9D6OI, @9APL<= D4EIB8 G8B5D9A<=, KFB CB;6B?S9F G69?<K<FP 6ER G8B5DS9@GR 
C?BM48P, 4 F4>:9 EQ>BAB@<FP A4 E4@B@ G8B5D9A<<. �B-6FBDOI, C<F4F9?PAO9 
69M9EF64 G8B5D9A<S ?GKL9 GE64<64RFES D4EF9A<S@<, F4> >4> BA< CB@9M4RFES 6 
4D94?9 D4ECDBEFD4A9A<S BEAB6AB= @4EEO >BDA9=.  

� 6 ;4>?RK9A<9 @4L<AO F<C4 $"'-6, #$&-10 D4ECD989?SRF G8B5D9A<S CB 
CB69DIABEF< CBK6O, A9 ;489?O64S <I A9CBED98EF69AAB 6 E4@G CBK6G, <;-;4 K97B QF< 
G8B5D9A<S F9DSRF E6B< E6B=EF64 < C<F4F9?PAO9 69M9EF64. �B>4?PAO= ECBEB5 
ECBEB5EF6G9F ?<>6<84J<< 84AAOI CBF9DP CD< 6A9E9A<< G8B5D9A<=. '8B5D9A<S 
F4>:9 6ABESF FD4>FBDB@  &�-82 < D4;5D4EO64F9?9@ $ �-4. 

�B87BFB6>4 E9@9AAB7B @4F9D<4?4 >4DFBH9?я. � >B@C?9>E9 
47DBF9IA<K9E><I CD<9@B6 6B;89?O64A<S >4DFBH9?S 5B?PLB9 ;A4K9A<9 8?S 
CB?GK9A<S 6OEB><I < GEFB=K<6OI GDB:496 <@99F >4K9EF6B E9@9AAB7B @4F9D<4?4. 

�?S CBE48>< A9CD<7B8AO >?G5A< GDB8?<6O9, ;48BIAG6L<9ES CD< ID4A9A<<, 
E<?PAB CBD4:9AAO9 C4DLB= < CB6D9:89AAO9 D4;?<KAO@< 6D98<F9?S@<. 

�B CBE48>< >?G5A< FM4F9?PAB C9D95<D4RF < EBDF<DGRF. �E?< GE?B6<S 
ID4A9A<S 5O?< C?BI<9 < >?G5A< CDBDBE?<, G84?SRF 59?O9 (QF<B?<DB64AAO9) 
DBEF><, F4> >4> CD< CBE48>9 >4DFBH9?S E4:4?>4@< BA< ?97>B B5?4@O64RFES < 
@9L4RF ABD@4?PAB= D45BF9 6OE4:<64RM97B 4CC4D4F4. 

%9@9AAB= >4DFBH9?P EBDF<DGRF A4 FD< HD4>J<<: @9?>GR (>?G5A< 69EB@ 35-
50 7), ED98ARR (50-80 7) < >DGCAGR (E6OL9 80 7) A4 EBDF<DB64?PAOI CGA>F4I �%#-

15, 4 CD< BFEGFEF6<< <I 3 6DGKAGR. #BE48>4 E@9E< >?G5A9= D4;AB= >DGCABEF< 
A98BCGEF<@4, F4> >4> 6989F > <;D9:9AABEF<, A9D46AB@9DAB@G CBS6?9A<R 6EIB8B6 < 
A98B5BDG GDB:4S. 

 �?G5A< CD< CBE48>9 B5D454FO64RFES CDBFD46<F9?S@< CDBF<6 6D98<F9?9= < 
5B?9;A9= (#D<?B:9A<9 2).  

 �?S CDBFD46?<64A<S E9@9AAB7B >4DFBH9?S CD<@9AS9FES ECBEB5 
BCDOE><64A<9 D45BK<@< :<8>BEFS@< ;4M<FAB-EF<@G?<DGRM<I CD9C4D4FB6 A4 
CB69DIABEFP >?G5A9=. #D< QFB@, K9@ @9APL9 >4C?<, F9@ A<:9 G89?PAO= D4EIB8 
D45BK9= :<8>BEF<.  

 #DBFD46?<64A<9 E9@9AAB7B >4DFBH9?S @B:9F BEGM9EF6?SFPES =0 
:0@B>D5;5A060;:5 �@8<<5 ?@8 ?>A04:5 A ?><>щPR A?5F80;P=OE 
?@8A?>A>1;5=89, =0?@8<5@, 10:>2 4;S ?@>B@02;820=8S A5<S= 8;8 @0=F52O< 
>?@OA:820B5;5<. #9D98 CBE48>B= 5GA>9D E4:4?>< ;47DG:49FES E9@9AAO@ 
>4DFBH9?9@ < CDB<;6B8<FES CBE48>4. �4>< 8?S CDBFD46?<64A<S 9@>BEFPR CB 350  
?<FDB6 ;4CB?ASRFES 6B8B= EA4K4?4 A4CB?B6<AG, ;4F9@  A4?<64RFES 6 54><  
CDBFD46<F9?<,  CBE?9 K97B 8B?<649FES  6B84 < C9D9@9L<64RFES  E CD9C4D4FB@. 
�4M<FG >?G5A9= 6B 6D9@S CBE48>< CDB6B8SF A<:9E?98GRM<@< CD9C4D4F4@<: 

 �?S GE>BD9AAB7B CBS6?9A<S 6EIB8B6 < CB6OL9A<S GDB:4=ABEF< >4DFBH9?S 
CD<@9AS9FES CDB7D964A<9 < SDB6<;4J<S >?G5A9= ;4 7-10 8A9= 8B CBE48><.  
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�BE48>4 >4DFBH9?я. �4DFBH9?P 6OE4:<64RF, >4> FB?P>B CBK64 CDB7D99FES 
A4 7?G5<AG 10 E@ 8B 10-120% F9C?4. �?S CBE48>< >4DFBH9?S CD<@9ASRFES F<CB6O9 
>4DFBH9?9CBE48BKAO9 @4L<AO. #DBD4M9AAO9 >?G5A< E 8?<AB= DBEF>B6 A9 5B?99 4 
@@ @B:AB 6OE4:<64FP B5OKAO@< >4DFBH9?9E4:4?>4@< (%� -6, %!-�-4, %!-4�-2 

< 8D.), CD< 5B?PLB= 8?<A9 DBEF>4 A9B5IB8<@B <ECB?P;B64A<9 EC9J<4?PAB= E4:4?>< 
%�3-4 <?< %!-4�-�. &4>:9 CBE48>G >4DFBH9?S @B:AB CDB6B8<FP 6DGKAGR A4 
CD9864D<F9?PAB A4D9;4AAO9 5BDB;8O >G?PF<64FBDB@ �$!-4,2. #D< CBE48>9 
>DGCAO@< >?G5AS@< A9B5IB8<@B EB5?R84FP EBBFABL9A<9 >?G5A9= 1:3, KFB5O A9 
5O?B CDBCGE>B6. �?G5<A4 CBE48>< >?G5A9= 6 CD987BDAB= ;BA9 8-10 E@, 6 7BDAB= 3 
6-8 E@. #D< 5B?99 @9?>B= 7?G5<A9 CBE48>< 6 7BDAOI GE?B6<SI 6EIB8O CBS6?SRFES 
D4APL9 < 5B?99 8DG:AB. 

%DB>< CBE48>< >4DFBH9?S 6 ;46<E<@BEF< BF CB7B8AOI GE?B6<= 6 D97<BA9 3 III 
89>484 4CD9?S < I 89>484 @4S.  

$4EIB8 >?G5A9= A4 1 74 EBEF46?S9F 3-4 F/74. #D4>F<>B= < <EE?98B64A<S@< 
GEF4AB6?9AB, KFB @9?><9 >?G5A< CD< GE?B6<SI <I B;8BDB6?9A<S @9FB84@< 
5<BF9IAB?B7<< B5?484RF 6OEB><@< CBE96AO@< >4K9EF64@<. #D< 7GEFBF9 80-85 FOE. 
LF/74 ABD@4 D4EIB84 EBEF46?S9F 3,2-3,4 F/74.  

"CF<@4?PA4S 7GEFBF4 A4 FB64DAOI CBE48>4I -50-55 FOE.LF/74 (EI9@4 CBE48>< 
70I30 E@), A4 E9@9AB6B8K9E><I 365-70 FOE. LF/74 (EI9@4 CBE48>< 70I20 E@).  

#IB8 ;4 CBE48>B= >4DFBH9?я.�484K4 GIB84 ;4 CBE48>4@< EBEFB<F <; 
59EC9D95B=AB7B B59EC9K9A<S D4EF9A<= Q?9@9AF4@< C<F4A<S, CBEFGC?9A<S 6B;8GI4, 
6B8O < BFEGFEF6<S EBDAB= D4EF<F9?PABEF<.  

�?S 5BDP5O CBK69AAB= >BD>< < EBDAS>4@< 6 C9D6BA4K4?PAO= C9D<B8 
5B?PLB= QHH9>F <@9RF 8B < CBE?9 6EIB8B6B9 5BDBAB64A<9. #9D6B9 5BDBAB64A<9 
CDB6B8SF K9D9; 5-6 8A9= CBE?9 CBE48><. � QFB C9D<B8 EBDAS>< A4IB8SFES 6 EF48<< 
CDBDBEF>B6 < 7<5AGF  BF @4?9=L97B  CB6D9:89A<S FBK>< DBEF4 ;G5B@ 5BDBAO <?< 
K4EF<J CBK6O, KFB CB;6B?S9F GA<KFB:4FP 60-80% EBDAS>B6. �FBDB9 < CBE?98GRM<9 
3 K9D9; 7-10 8A9= CBE?9 CD98O8GM97B. �?S QFB7B A4<5B?99 CD<7B8AO E9FK4FO9 
5BDBAO.   

#D< <ECB?P;B64A<< B8A<I FB?P>B 47DBF9IA<K9E><I @9DBCD<SF<= 6 5BDP59 E 
EBDAS>4@< 6 >GEF4I >4DFBH9?S < 65?<;< <I, K4EFB BEF4RFES EBDAS><, >BFBDO9 
CD<IB8<FES GA<KFB:4FP 6DGKAGR. #D<@9A9A<9 B8AB6D9@9AAB < I<@<K9E><I 
ED98EF6 849F 6B;@B:ABEFP EB89D:4FP CBE48B> 6 K<EFB@ BF EBDAS>B6 EBEFBSA<< 
(#D<?B:9A<9 5).  

 #BE?9 CBS6?9A<S CB?AOI 6EIB8B6 CDB6B8SF >G?PF<64J<R A4 7?G5<AG 14 E@. 
%?98GRM<9 B5D45BF>< CBE48B> >4DFBH9?S CDB6B8SF CB @9D9 CDBD4EF4A<S EBDAS>B6, 
4 F4>:9 CBE?9 >4:8B7B CB?<64 < 8B:8S A4 7?G5<AG 8-12 E@, KFB5O @9APL9 
CB6D98<FP >BDA96GR E<EF9@G >4DFBH9?S.   �;S >1@01>B:8 :0@B>D5;S ?@>B82  
A>@=OE @0AB5=89 8A?>;P7CRBAS ?>;52O5 =025A=O5 >?@OA:820B5;8 Lukas, 

5<:>ABP 10:0 (400;, 600;, 800;, 1000;) ;8B@>2,  >?@OA:820B5;8 @0=F52O5 8 
0::C<C;SB>@=O5 :0: «Huter SP-16 AC» 8 4@.  

� H4;G 5GFBA<;4J<<   CDB6B8SF B>GK<64A<9 CBE48B>, 6 D9;G?PF4F9 K97B 6 
7D95A9 EB;849FES A4<5B?99 BCF<@4?PAO= 6B8AB-H<;<K9E><= D9:<@ 8?S >BDA96B= 
E<EF9@O. ">GK<64A<9 CD<GDBK<64RF > 6OC489A<R BE48>B6 <?< CB?<6G.  
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�?S CB6OL9A<S GDB:4=ABEF< < ?GKL9= 6O;D9649@BEF< >?G5A9= 6 H4;G 
J69F9A<S CD<@9ASRF 6A9>BDA96GR CB8>BD@>G E CD<@9A9A<9@ CD9C4D4FB6 
!GFD<64AF+ (3 >7/74), !47D4 (2 ?/74),  9746<F (2 ?/74) <.F.8.   $4EIB8 D45BK97B 
D4EF6BD4 300 ?/74.  

�D98<F9?< < 5B?9;A< >4DFBH9?я, @9DO 5BDP5O E A<@<. "8AB= <; BEAB6AOI 
CD<K<A A<;>B= GDB:4=ABEF< S6?S9FES L<DB>B9 D4ECDBEFD4A9A<9 BC4EAOI 
6D98<F9?9=, >BFBDO9 CD<K<ASRF ;A4K<F9?PAO= GM9D5 >G?PFGD9 A4 D4;AOI H4;4I 
D4;6<F<S < CD< ID4A9A<<. �B?BD48E><= :G> (Leptinotarsa decemlineata Say.) 4 B8<A 
<; A4<5B?99 BC4EAOI 6D98<F9?9= >4DFBH9?S, 6O;O64RM<= EA<:9A<9 GDB:4=ABEF< 
8B 50% < 5B?99. "8A<@< <; 64:A9=L<I 6D98<F9?9= >4DFBH9?S S6?SRFES F?<. "A< 
;4@98?SRF DBEF D4EF9A<=, 6O;O64RF E>DGK<64A<9 ?<EFP96, G@9APL9A<9 @4EEO 
>?G5A9= A4 15-35%. �DB@9 FB7B, S6?SRFES C9D9ABEK<>4@< BC4EAOI 6<DGEAOI 
;45B?964A<=, 6 FB@ K<E?9 F4><I, >4> CB?BEK4F4S, @BDM<A<EF4S @B;4<><. 
�A4K<F9?PAO= GM9D5 GDB:4R >4DFBH9?S A4ABESF D4;?<KAO9 6<8O EB6B>. 1FB 
CB87DO;4RM<9 EB6>< 3 B;<@4S EB6>4 (Agrotis segetum Schiff.) < 6AGFD<EF959?PAO9 
EB6><: 59?BFBK9KA4S EF95?964S (Oria musculosa), 5B?BFA4S (>4DFBH9?PA4S, 
?<?B64F4S) Hydraecia micacea < B5O>AB69AA4S E9D8J96<8A4S (Gortina 

flavogo Schiff.). 

�?S CD98BF6D4M9A<S CBS6?9A<S C4D4;<FB6 @B:AB <ECB?P;B64FP D4;?<KAO9 
@9FB8O. �BF A9E>B?P>B >?RK96OI D9>B@9A84J<=: 

ПD46<?PAO= E96BB5BDBF. #BEFBSAA4S CBE48>4 >4DFBH9?S A4 B8AB@ < FB@ :9 
GK4EF>9 ECBEB5EF6G9F A4>BC?9A<R 6D98AOI BD74A<;@B6 < 5B?9;A9=. %96BB5BDBF 
CB@B749F <;59:4FP QFB7B. �GKL9 6E97B K9D98B64FP >4DFBH9?P E >G?PFGD4@<, 
>BFBDO9 A9 S6?SRFES 97B DB8EF69AA<>4@< (A4CD<@9D, 5B5B6O9, >4CGEF4, >G>GDG;4). 
%B5?R89A<9 E96BB5BDBF4 E 6B;6D4M9A<9@ >4DFBH9?S A4 CD9:A99 @9EFB A9 D4A99 
K9@ K9D9; 334 7B84, ;8BDB6O= CBE48BKAO= @4F9D<4?, 89E<>4J<S 5BF6O C9D98 
G5BD>B=.     

�4DFBH9?P CBD4:49FES 6<DGEAO@<, 7D<5AO@< < 54>F9D<4?PAO@< 5B?9;AS@<. 
� A4EFBSM99 6D9@S A4 >4DFBH9?9 A4EK<FO649FES B>B?B 40 H<FBC4FB79AAOI 

6<DGEB6. !4<5B?99 K4EFB 6EFD9K4RFES E?98GRM<9: • 6<DGE Y (PVY) • 6<DGE ) 
(PVX) • 6<DGE E>DGK<64A<S ?<EFP96 >4DFBH9?S (�%�� 3 PLRV) • 6<DGE S (PVS) • 
6<DGE   (PVM) • 6<DGE � (PVA) • 6<DB<8 69D9F9AB6<8ABEF< >?G5A9= (PSTV) 

%4@O@< BC4EAO@< EK<F4RFES �%�� < PVY, CD< E<?PAB@ CBD4:9A<< 6<DGE4@< 
CBF9D< GDB:4S @B7GF 8BEF<74FP 50%. #DBS6?9A<9 A9>BFBDOI 6<DGEB6 @B:AB 6<89FP 
FB?P>B 6B 6D9@S 6979F4J<< (@B;4<>4, E>DGK<64A<9 ?<EFP96), AB @AB7<9 6<DGEO 
6O;O64RF A9>DB;O <?< 89HBD@4J<R >?G5A9=. �B 6D9@S 6979F4J<< CDBS6?9A<9 
@B:9F 5OFP D4;?<KAO@, < K4EFB 6<8<@O9 E<@CFB@O 6O;64AO A9 @BAB<AH9>J<9=, 4 
>B@C?9>EB@ 6<DGEB6. 

М9FB8O 5BDP5O. �7DBF9IA<K9E><9: B;8BDB6?9AAO= E9@9AAB= @4F9D<4?, 
<ECB?P;B64A<9 GEFB=K<6OI EBDFB6, G84?9A<9 E CB?S ;4D4:9AAOI D4EF9A<=. 
)<@<K9E><9: "5D45BF>4 E9@9AAB7B @4F9D<4?4 E CDBFD46<F9?S@<, >BFBDO9 
;4M<M4RF 6EIB8O D4EF9A<= A4 A4K4?PAOI QF4C4I DBEF4 (#D<?B:9A<9 2). �BAFDB?P 
C9D9ABEK<>B6 E CB@BMPR <AE9>F<J<8B6 CB 6979F4J<< (#D<?B:9A<9 3). 
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�D<5AO9 5B?9;A<, >BFBDO9 6EFD9K4RFES 6 �?@4F<AE>B= B5?4EF<: %GI4S 
HG;4D<B;A4S 7A<?P, D<B>FBA<B;, H<FBHFBDB;, C4DL4 B5O>AB69AA4S. �D98BABEABEFP 
5B?9;A9= E>4;O649FES 6 BEAB6AB@ A4 E9@9AAOI >4K9EF64I >4DFBH9?S.    

ИAE9>F<ц<8O < HGA7<ц<8O @B7GF 5OFP CB?9;AO 8?S CDBH<?4>F<>< < 5BDP5O 
E 6D98<F9?S@< < 5B?9;AS@<. �4:AB 6O5<D4FP CD9C4D4FO, B8B5D9AAO9 8?S 
<ECB?P;B64A<S A4 >4DFBH9?9 < E?98B64FP <AEFDG>J<S@ CB <I CD<@9A9A<R 
(#D<?B:9A<S 4). 

  � ?5@8>4 2535B0F88, ?@8 >1@01>B:5 :0@B>D5;S ?@>B82  2@548B5;59 8 
1>;57=59  8A?>;P7CRBAS ?>;52O5 =025A=O5 >?@OA:820B5;8 Lukas, 5<:>ABP 
10:0 (400;, 600;, 800;, 1000;) ;8B@>2,  >?@OA:820B5;8 @0=F52O5 8 
0::C<C;SB>@=O5 :0: «Huter SP-16 AC» 8 4@.  

 �B?<6. �4:AO= H4>FBD, BCD989?SRM<= GDB:4=ABEFP >4DFBH9?S 3 CB?<6O. � 
C9D<B8 BF CBE48>< 8B 5GFBA<;4J<< CBFD95ABEFP D4EF9A<= 6 6B89 A95B?PL4S, 
8BEF4FBKAB B8AB7B CB?<64 400-500 @3/74.  

"CF<@4?PA4S 6?4:ABEFP 8?S DBEF4 < D4;6<F<S EBEF46?S9F 80 % BF CD989?PAB= 
CB?96B= 6?47B9@>BEF< CBK6O, KFB 8BEF<749FES 86G@S-FD9@S CB?<64@< E ABD@B= 
500-600 @3/74. � >BAJG 6979F4J<< CBFD95ABEFP 6 6B89 EA<:49FES. � QFBF C9D<B8 
8BEF4FBKAB B8AB7B-86GI CB?<6B6 E ABD@B= D4EIB84 600 @3/74. +<E?B CB?<64  
;46<E<F BF CB7B8AOI GE?B6<= < >B?95?9FES 6 CD989?4I 4-6 CB?<6B6 ;4 E9;BA. 
!4<5B?99 CB?B:<F9?PAO9 D9;G?PF4FO 849F 5BDB;8>B6O= CB?<6.   

 

3.2 �C: @5?G0BO9 

 #B ?G>G D9CK4FB@G 6 �BEG84DEF69AAB@ D99EFD9 6E97B 44 EBDF4 < 7<5D<84, <; 
>BFBDOI 13 EBDF4 BF9K9EF69AAB= E9?9>J<<.  

%BDF4 ?G>4 D9CK4FB7B  9D9>9, �4;4IEF4AE><= D4AA<=, ,9A79?P8<AE><=, 
%GC9D-25, �4D �4=A4D4, �D4=, �>A<9F, �67GEF<A, �7<?<> 8BCGM9AO > 
<ECB?P;B64A<R CB �?@4F<AE>B= B5?4EF<. 

�EAB6A4я B5D45BF>4 CBK6O. $9CK4FO= ?G> CD98NS6?S9F 6OEB><9 FD95B64A<S 
> B5D45BF>9 CBK6O. #B87BFB6>4 CBK6O CB8 CBE96 ?G>4 ;46<E<F BF 
CD98L9EF69AA<>B6 < ;4EBD9AABEF< CB?S. %<EF9@4 B5D45BF>< CBK6O EBEFB<F <; 
BEAB6AB= 69E9AA9= < B5D45BF>< CBK6O 6 C9D<B8 6979F4J<<.  

 !4K<A4FP BEAB6AGR BE9AARR B5D45BF>G CBK6O AG:AB ED4;G CBE?9 G5BD>< 
GDB:4S CD98L9EF69AA<>4 < G84?9A<S D4EF<F9?PAOI BEF4F>B6 E <ECB?P;B64A<9@ 
��$-1,5�.  

#BE?9 <ECB?P;B64A<S CDBC4LAOI >G?PFGD BEAB6A4S BE9AASS B5D45BF>4 
A4K<A49FES E ?GM9A<S <?< 8<E>B64A<S CB?S, KFB ECBEB5EF6G9F GA<KFB:9A<R 
EBDAS>B6. �?G5<A4 ?GM9A<S 7-8 E@, 4 CD< ;4EBD9AABEF< >BDA9BCDOE>B6O@< 
@AB7B?9FA<@< EBDAS>4@< 12-15 E@ E <ECB?P;B64A<9@ 8<E>B6OI ?GM<?PA<>B6 ��&-

6,0 <?< ��&-7; ���-5 <?< ���-10. �S5?964S 6EC4L>4 CB?S CDB6B8<FES K9D9; 2-3 

A989?< CBE?9 ?GM9A<S. ( &� -82, C?G7 #�! 3 3). !4<5B?99 6OEB><9 GDB:4< 
D9CK4FB7B ?G>4 CB?GK4RF CD< 7?G5<A9 ;S5?96B= 6EC4L>< 27-30 E@. 

�9E9AAяя B5D45BF>4 CBK6O. % J9?PR EBID4A9A<S 6?47< 6 CBK69 < 
GA<KFB:9A<S EBDAB= D4EF<F9?PABEF< D9>B@9A8G9FES D4AA969E9AA99 5BDBAB64A<9 6 
2 E?984 5BDBA4@< ��%&'-1. �9E9AASS CD98CBE96A4S CB87BFB6>4 CBK6O 6>?RK49F 6 
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E95S >G?PF<64J<R A4 7?G5<AG 12-14 E@ E 5BDBAB64A<9@ < CD<>4FO64A<9@ CBK6O 
C9D98 CBE96B@.    

!9:9?4F9?PAO 8?S CBE96B6 ?G>4 69EAB6EC4L>4, 69E9AA99 59;BF64?PAB9 
DOI?9A<9 < BF64?PA4S C9D9C4L>4. 

�A9E9A<9 G8B5D9A<=. �G>< BFABESFES > >G?PFGD4@, FD95B64F9?PAO@ > 
CBK69AAB@G C?B8BDB8<R. "8A4>B <AF9AE<6ABEFP GE6B9A<S C<F4F9?PAOI 69M9EF6 G 
?G>4 6 C9D6O9 C9D<B8O DBEF4 A969?<>4, 6 H4;G HBD@<DB64A<S ?G>B6<J CBFD95?9A<9 
C<F4F9?PAOI 69M9EF6 D9;>B 6B;D4EF49F. #D< CD<@9A9A<< G8B5D9A<= A4 E69F?B-

>4LF4AB6OI CBK64I A4<5B?PL<= GDB:4= CB?GK9A CD< 6A9E9A<< CB?AB7B 
@<A9D4?PAB7B G8B5D9A<S 6 8B;4I N75P60K60. � ED46A9A<< E >BAFDB?PAO@ 64D<4AFB@ 
59; G8B5D9A<= QF< 8B;O ECBEB5EF6B64?< G69?<K9A<R GDB:4S A4 51%. !4 F9@AB-
>4LF4AB6OI CBK64I 6 64D<4AF9 N75P60K30 + 10 F C9D97ABS CB?GK9A4 CD<546>4 GDB:4S 
43%. 

 �?S R7B-6BEFB>4 D9ECG5?<>< D9>B@9A8B64A4 8B;4 N75P75K60 + 10 C9D97ABS, 
CD< QFB@ 2/3 HBEHBDAOI, 1/3 >4?<=AOI < ½ 4;BFAOI G8B5D9A<= < C9D97AB= 
6ABESFES CB8 ;S5?96GR 6EC4L>G. "EF46LGRES K4EFP 6ABESF: CB 6EIB84@ 3 4;BFAO9, 
6 A4K4?9 HBD@<DB64A<S ?G>B6<J 3 HBEHBDAO9 < >4?<=AO9 <?< N120-150P90-120K60-90 

CD< 6A9E9A<< CB8 ;S5P 2/3 ABD@O HBEHBDAOI G8B5D9A<= < CB?AB= ABD@O 
>4?<=AOI, CB8 CD98CBE96AGR >G?PF<64J<R 2/3 ABD@O 4;BFAOI G8B5D9A<=, 6 
CB8>BD@>< 1/3 4;BFAOI < HBEHBDAOI G8B5D9A<= (ABD@O G8B5D9A<= CD<6989AO 6 
#D<?B:9A<9 1). '8B5D9A<S 6ABESF FD4>FBDB@  &�-82 < D4;5D4EO64F9?9@ $ �-4. 

�B87BFB6>4 E9@яA ?G>4 > CBE96G. #B87BFB6>4 E9@SA ?G>4 > CBE96G 6>?RK49F 
CDBFD46?<64A<9 <I I<@<K9E><@< CD9C4D4F4@<, B5D45BF>G 6 D4EF6BD4I 
@<>DBQ?9@9AFB6 < DBEFB6OI 69M9EF6 - 6E9 QF< CD<9@O CB6OL4RF 6EIB:9EFP E9@SA, 
ECBEB5EF6GRF CDBH<?4>F<>9 ;45B?964A<= < G69?<K9A<R GDB:4=ABEF<. 

�?S B59;;4D4:<64A<S BF 7D<5AOI < 54>F9D<4?PAOI 5B?9;A9= CDB6B8SF 
CDBFD46?<64A<9 E9@SA C9D98 CBE96B@: 80%-AO@ CD9C4D4FB@ & &� <; D4EK9F4 3-5 7 
A4 1 >7 E9@SA (#D<?B:9A<9 2). �OEB>GR QHH9>F<6ABEFP 849F B5D45BF>4 E9@SA 
D4EF6BD4@< @<>DBQ?9@9AFB6 3 6 6B8AB@ D4EF6BD9 5BDAB= ><E?BFO, 
@B?<589AB6B><E?B7B 4@@BA<S <?< E9DAB><E?B7B @4D74AJ4 6 >BAJ9AFD4J<< 0,01% (6 
1 ? 6B8O D4EF6BDS9FES 1 7 B8AB7B <; G>4;4AAOI 69M9EF6). "5D45BF>4 E9@SA QF<@< 
@<>DBQ?9@9AF4@< CGF9@ <I A4@4K<64A<S 6 F9K9A<9 16 K4EB6 E CBE?98GRM<@ 
CDBEGL<64A<9@ < 6OE96B@ 6 CBK6G, CB ED46A9A<R E >BAFDB?9@ (E9@9A4 A4@BK9AO 6 
6B89) ECBEB5EF6B64?4 G69?<K9A<R GDB:4=ABEF< A4 17,9-25,7%.   

�?S GE>BD9A<S CDBD4EF4A<S E9@SA ?G>4 <I @B:AB A4@4K<64FP 6 6B89 A4 1-2 

EGFB> CD< F9@C9D4FGD9 20-250%, @9ASS 6B8G 2-3 D4;4. #BE96 A45GIL<@< E9@9A4@< 
CB;6B?S9F CB?GK<FP 6EIB8O G:9 K9D9; 6-7 8A9=. #9D98 CBE96B@ A45GIL<I E9@SA <I 
AG:AB CDBEGL<FP 8B EBEFBSA<S EOCGK9EF<. "5?GK9A<9 E9@SA ?G>4 A4 74@@4-
GEF4AB6>9 «%F959?P 3�» (@BMABEFP 1000 D/@<A) CB;6B?<?B CB6OE<FP GDB:4=ABEFP 
A4 31%. 

 %C9J<4?<EF4@< D9>B@9A8GRFES 8?S G69?<K9A<S 6EIB:9EF< < 4>F<6<;4J<< 
DBEF4 D4EF9A<= ?G>4 <ECB?P;B64FP A4@4K<64A<9 E9@SA 6 6B8AB@ D4EF6BD9 
5<B?B7<K9E>< 4>F<6AOI 69M9EF6 F<C4 �� -1, �%� -1 < 8D. &4>4S B5D45BF>4 E9@SA 
CB6OL49F GDB:4= A4 12-15%.  
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�ECB?P;GRF B5?GK9A<9 E9@SA <@CG?PE<6AO@ >BAJ9AFD<DB64AAO@ 
EB?A9KAO@ E69FB@ (���%%) CD< CB@BM< ;9D>4?PAB7B D9H?9>FBD4 E<EF9@O �.!. 
�GI@4A4 

!DB><, ECBEB5O < ABD@O CBE964. !4 R79 < R7B-6BEFB>9 �4;4IEF4A4, 789 
8?<AAB9 < F9C?B9 ?9FB, D9CK4FO= ?G> @B:AB E9SFP 69EAB= < BE9APR. 

 #D< 69E9AA9@ CBE969 BCF<@4?PAO@< EDB>4@< CBE964 ?G>4 S6?S9FES 1-2 

89>484 4CD9?S. �E?< 5?47BCD<SFAO9 CB7B8AO9 GE?B6<SI @B:AB E9SFP < 6 3 89>489 
@4DF4. #D< CBE969 ?G>4 6 E4@O= D4AA<= EDB> 3 3 89>484 @4DF4- 189>484 4CD9?S 
@B:AB CB?GK<FP IBDBL<9 6EIB8O. 

�B;89?O64A<9 D9CK4FB7B ?G>4 @B:AB 69EF< CD< CBE969 1, 3, 4-EFDBKAO@ 
?9AFBKAO@ L<DB>BCB?BEAO@ < EC?BLAO@ ECBEB5B@.   �B?PLB9 D4ECDBEFD4A9A<9 
<@99F 6 ;BA9 R74 < R7B-6BEFB>4 D9ECG5?<>< L<DB>BCB?BEAO= ECBEB5 E 
@9:8GDS8PS@< 70 E@ CD< L<D<A9 CB?BE 45 E@. !BD@4 D4EEK<FO649FES E GK9FB@ 
@4EEO E9@SA, <I K<EFBFO < ?45BD4FBDAB= 6EIB:9EF< A4 ;484AAGR 7GEFBFG D4EF9A<= 
A4 79>F4D. #D< 7GEFBF9 CBE964 800 FOE. /LF. 6EIB:<I D4EF9A<= A4 1 74 6 
;46<E<@BEF< BF @4EEO E9@SA < <I 6EIB:9EF< ABD@4 CBE964 @B:9F 5OFP BF 6 8B 12 
>7/74.  

�?G5<A4 ;489?>< E9@SA ;46<E<F BF F<C4 CBK6O < >B?95?9FES BF 1,5-2 E@ A4 
EG7?<A<EFOI CBK64I, ?97><I EGC9EK4AOI < A4 7?<A<EFOI CBK64I 8B 2,5-3,0 E@. 
�489?4AAO9 A4 7?G5<AG 7-8 E@ E9@9A4 6EIB8B6 A9 84RF, F.>. CDBDBEF><, A9 8BEF<74S 
CB69DIABEF< CBK6O, CB7<54RF. �489?4AAO9 A4 7?G5<AG 5-6 E@ E9@9A4 84RF 
BE?45?9AAO9 < ;4CB;84?O9 6EIB8O. #D<>4FO64A<9 CBE96B6 A4<5B?99 J9?9EBB5D4;AB 
CDB6B8<FP CD< A98BEF4F>9 6?47< 6 CBK69. $9>B@9A8G9FES CD<>4FO64A<9 CBE96B6 
CDB6B8<FP ?97><@< >4F>4@< B8AB6D9@9AAB E CBE96B@ 6 B8AB@ 47D974F9 E E9S?>B= 
<?< FD9I;69AAO@< >B?PK4FO@< >4F>4@<.  

�?S CBE964 <ECB?P;GRF E9S?>< %"-4,2, %�"!-4,2, %�'-3,6 < %"!-2,8. 

�BDP54 E EBDAя>4@<. �?S B59EC9K9A<S BCF<@4?PAOI D9:<@B6 CBK69AAB7B 
C?B8BDB8<S CBE96O ?G>4 AG:84RFES 6 CBEFBSAAB@ GIB89. �OEB>GR 
FD95B64F9?PABEFP ?G> CD98NS6?S9F > K<EFBF9 CB?9=, BEB59AAB 6 C9D6O9 H4;O DBEF4 
< D4;6<F<S, F.>. 6 QFB 6D9@S D4EF9F BA BK9AP @98?9AAB < EBDAS>< CD98EF46?SRF 
5B?PLGR BC4EABEFP. !4 R7B-6BEFB>9 D9ECG5?<>< A4 CBE964I ?G>4 A4<5B?99 
D4ECDBEFD4A9AO @4?B?9FA<9 EBDAS><: @4DP B5O>AB69AA4S, M<D<J4 >B?BE<EF4S, 
>GD<AB9 CDBEB, M9F<AA<> E<;O=, M9F<AA<> ;9?9AO=; @AB7B?9FA<>< 3 6PRAB> 
CB?96B=, BEBF :9?FO= < DB;B6O=. � >BAJ9 4CD9?S 3 A4K4?9 @4S A4 8B?R @4D< 
B5O>AB69AAB= CD<IB8<FES 8B 80% BF K<E?4 EBDAS>B6. $GKAO9 CDBCB?>< 6 QFBF 
C9D<B8 KD9;6OK4=AB FDG8B9@><, 6 QFB= E6S;< 5B?PLGR QHH9>F<6ABEFP 84RF 
I<@<K9E><9 B5D45BF>< CBE96B6 79D5<J<84@<.  

!4<5B?99 6D98BABEAO A4 B6BMAOI CB?SI @AB7B?9FA<9 EBDAS><, KFB 
B5NSEAS9FES 8?<F9?PAB= EBID4AS9@BEFPR <I E9@SA < 6OEB>B= C?B8B6<FBEFPR. 
)<@<K9E><= @9FB8 5BDP5O E EBDAS>4@< 849F 6B;@B:ABEFP EB>D4F<FP FDG8B;4FD4FO 
6 15-20 D4;. 

� �4;4IEF4A9 79D5<J<8O, 8BCGM9AAO9 > <ECB?P;B64A<R A4 CBE964I 
D9CK4FB7B ?G>4 8?S 5BDP5O E EBDAB= D4EF<F9?PABEFPR, CD<6989AO 6 #D<?B:9A<< 5. 

1HH9>F<6ABEFP 79D5<J<8B6, 6ABE<@OI C9D98 CBS6?9A<9@ 6EIB8B6, ;46<E<F BF 
>4K9EF64 CD98CBE96AB= B5D45BF>< CBK6O; CB69DIABEFP CB?S 8B?:A4 5OFP 



18 

 

@9?>B>B@>B64FB=, KFB5O 79D5<J<8 <@9? >BAF4>F E CDBD4EF4RM<@< E9@9A4@< 
EBDAS>B6. �>F<6ABEFP 79D5<J<8B6 A4<5B?99 6OEB>4S CD< 6?4:ABEF< CBK6O 70-80% 

BF ##�, CBQFB@G B5D45BF>G CB?S ?GKL9 CDB6B8<FP 6 GFD9AA<9 K4EO, >B784 6?474 
CB8A<@49FES 6 69DIA<9 7BD<;BAFO CBK6O. #D<@9A9A<9 79D5<J<8B6 8B?:AB 
B5GE?B6?<64FPES EFDB7<@ EB5?R89A<9@ 8B; < EDB>B6 CD<@9A9A<S, 6OCB?A9A<9@ 
CD46<? CB <I ID4A9A<R < FD4AECBDF<DB6>9. "5D45BF>G CDB6B8<FP D4AB GFDB@ <?< 
69K9DB@ FD4>FBDB@  &�-82 E BCDOE><64F9?9@ "#-2000. 

 �D98<F9?< < 5B?9;A<, @9DO 5BDP5O E A<@<. �G> CBDB:49FES 59?9;AS@< 6 
C9D<B8 DBEF4  < ID4A9A<<. �?S D9CK4FB7B  ?G>4 A4<5B?99 BC4EAB C9DBABECBDB;, 
7B?B6AS, 6<DGEAO9 5B?9;A< 3 6B 6D9@S 6979F4J<<; E9D4S L9=>B64S 7A<?P < 
54>F9D<B; 3 6B 6D9@S ID4A9A<S.  9DO 5BDP5O. %B5?R89A<9 E96BB5BDBFB6, D4AA<9 
EDB>< CBE964, H<FBCDBK<EF>< E G84?9A<9@ <; CBE48B> 5B?PAOI D4EF9A<=. '5BD>4 
6O;D96L97B ?G>4, CDBEGL<64A<9 < CDB7D964A<9 ?G>4 C9D98 ;4>?48>B= ID4A9A<S.  
#D< CBS6?9A<< A4 CBE964I ?G>4 < E9@9AA<>4I CD<;A4>B6 CBDB:9A<S D4EF9A<= 
C9DBABECBDB;B@, A9B5IB8<@B CDB69EF< B5D45BF>G CD9C4D4F4@<; $<A8B@<?B@ 68% 
E.C. 6 8B;9 2,5 >7/74; �?P9FFB@ 80% E.C. 6 8B;9 1,2 -2 >7/74; �D46B 50% E.C. 6 8B;9 3-
3,3 >7/74; I?BDB><EPR @98< 90% E.C. 6 8B;9 2,4 -3,2 >7/74 (#D<?B:9A<9 4). 

' ?G>4 <@9RFES EC9J<4?<;<DB64AAO9 6D98<F9?<, > >BFBDO@ BFABESFES: 
?G>B64S @GI4, ?G>B64S :GDK4?>4, ?G>B6O= E>DOFABIB54FA<>, ?G>B64S @B?P, ?G>B64S 
A9@4FB84, ?G>B6O= >?9M, ?G>B6B9 FBK<?B. #B6D9:84RF ?G>< < @AB7BS8AO9 
6D98<F9?<: CDB6B?BKA<><, CB87DO;4RM<9 EB6><, @98698><, DBEF>B6O9 @GI<, 
F454KAO9 FD<CEO.  �?S 5BDP5O E 6D98<F9?S@< BCDOE><64RF CBE96O ?G>4 
I<@<K9E><@< CD9C4D4F4@< CD<6989AAOI 6 #D<?B:9A<< 3. 

�DBCB?><, >G?PF<64J<я. �B 6D9@S 6979F4J<< D9CK4FB7B ?G>4 A4 CBE964I 
EB5?R849FES EBK9F4A<9 I<@<K9E><I @9D 5BDP5O E @9I4A<K9E><@< ECBEB54@< 
GA<KFB:9A<S EBDAS>B6. 

)<@<K9E><9 CD9C4D4FO, CD<@9AS9@O9 8?S 5BDP5O E EBDAB= D4EF<F9?PABEFPR 
(79D5<J<8O) CD<6989AO 6 #D<?B:9A<< 5. 

�?S @9I4A<K9E>B7B GA<KFB:9A<S EBDAB= D4EF<F9?PABEF< < DOI?9A<S 
<ECB?P;GRF DGKAO9 CDBCB?><, 4 F4>:9 D4;?<KAO9 @4L<AO < BDG8<S; 5BDBAO 8?S 
8B- < CBE?9 6EIB8B6B7B 5BDBAB64A<S, >G?PF<64FBDO E B7D4A<K<F9?S@<, 8<E>< < 
DBF4J<BAAO9 @BFO7<. 

#BE?9 CB?<64 < 8B:8S CBK64 GC?BFAS9FES, 8?S CB889D:4A<S CBK6O 6 DOI?B@ 
EBEFBSA<< < EBID4A9A<S A4>BC?9A<= 6?47< A9B5IB8<@B CDB6989A<9 @9:CB?BEAB= 
>G?PF<64J<< D4;AO@< F<C4@< >G?PF<64FBDB6, KFB EA<:49F ;4FD4FO DGKAB7B FDG84 < 
ECBEB5EF6G9F EA<:9A<R E959EFB<@BEF< CDB8G>J<<. �4 E9;BA CDB6B8<FES 3-5 

>G?PF<64J<= CD< 7?G5<A9 3 C9D6B= 3 2-3 E@, CBE?98GRM<I 3 4-6 E@.  
  9:<@O BDBL9A<я. �G> BK9AP FD95B64F9?9A > 6?479 6 CBK69. #D< 

A98BEF4F>9 99 E9@9A4 CDBD4EF4RF BK9AP @98?9AAB, 4 D4EF9A<S E<?PAB G7A9F4RFES. � 
QFB= E6S;< BDBL9A<9 CBE96B6 BCD989?S9F BEAB6AB= GDB:4= QFB= >G?PFGDO. 

 !4<5B?99 BCF<@4?PAO= D9:<@ B59EC9K<649FES CD< 6?4:ABEF< CBK6O 80-
85%. 

� GE?B6<SI R7B-6BEFB>4 EG@@4DAB9 6B8BCBFD95?9A<9 1 74 ?G>B6B7B CB?S 
8B?:AB EBEF46?SFP 3,0-3,6 FOE.@3/74, 8?S K97B A9B5IB8<@B CDB6989A<9 8-10 CB?<6B6 
E ABD@B= 300 @2 6B8O A4 79>F4D, E @9:CB?<6AO@ C9D<B8B@ 6-7 8A9=. � D4=BA4I E 
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6OEB><@ GDB6A9@ 7DGAFB6OI 6B8 ?G> 849F 6OEB><9 GDB:4< CD< 3-4 CB?<64I, 4 A4 
R79 D9ECG5?<>< K<E?B CB?<6B6 G69?<K<649FES 8B 18, 6B8BCBFD95?9A<9 
G69?<K<649FES 8B 5,4-6,0 FOE.@2/74. !4<5B?PL4S CBFD95ABEFP 6 6B89 G ?G>4 
BF@9K49FES 6 C9D<B8 B5D4;B64A<S < DBEF4 ?G>B6<J, >BFBDO= CD<IB8<FES A4 E4@B9 
:4D>B9 6D9@S 6979F4J<< 3 <RAP-<R?P. � QFB 6D9@S ABD@4 CB?<6AB= 6B8O 8B?:A4 
5OFP G69?<K9A4. �?S CB?<64 <ECB?P;G9FES 5BDB;8>B6O= CB?<6 < >4C9?PAB9 
BDBL9A<9.  

 

3.3 &><0B 
� $9ECG5?<>9 �4;4IEF4A 8BCGM9AB > <ECB?P;B64A<R 6E97B 59 EBDFB6 < 

7<5D<8B6 FB@4F4 8?S BF>DOFB7B 7DGAF4: 42 7<5D<84 F1 < 17 EBDFB6 FB@4F4 
D4;?<KAB7B EDB>4 EB;D964A<S. �; 17 EBDFB6 3 14 S6?SRFES EBDF4@< BF9K9EF69AAB= 
E9?9>J<<.  #B �?@4F<AE>B= B5?4EF< D9>B@9A8B64AO E?98GRM<9 EBDF4: �BEFBD7, 
�4DS �BEFB>4, �GK9;4DAO=, !4DFF4=,  9DG9DF, "7BA9>-777, $4EE69F, %4@4?484=, 
&4ALB?C4A.  

 �EAB6A4я B5D45BF>4 CBK6O. "5D45BF>G CBK6O A4K<A4RF E G5BD>< 
D4EF<F9?PAOI BEF4F>B6 < CBE?B=AB7B ?GM9A<S CBK6O EA4K4?4 A4 7?G5<AG 5-7E@, 4 
K9D9; 8-10 EGFB> 3 10-12E@. �?46AO@ A4;A4K9A<9@ BEAB6AB= < CD98CBE96AB= 
B5D45BFB> CBK6O S6?S9FES A4>BC?9A<9 6?47< 6 D9;G?PF4F9 BE9AA9-;<@A<I < 
BEB59AAB 69E9AA<I BE48>B6, EBEF46?SRM<I A4 R7B-6BEFB>9 �4;4IEF4A4 20-24% 

7B8B6B= ABD@O, D4;DGL9A<9 CB8C?G:AB= CB8BL6O, E89D:<64RM9= CDBA<>AB69A<9 
>BDA9= 6 CB8C4IBFAO9 E?B< < EB;84A<9 IBDBLB D4;89?4AAB7B C4IBFAB7B E?BS. 

&B@4F <@99F IBDBLB D4;6<FGR, CDBA<>4RMGR A4 5B?PLGR 7?G5<AG, 
>BDA96GR E<EF9@G, CBQFB@G 7?G5<A4 B5D45BF>< CBK6O 6 ;A4K<F9?PAB= EF9C9A< 
6?<S9F A4 DBEF < D4;6<F<9 D4EF9A<=. �?G5B>4S B5D45BF>4 CBK6O ECBEB5EF6G9F 
GE<?9AAB@G DBEFG >BDA96B= E<EF9@O 6 BEAB6AB@ 6 69DF<>4?PAB@ A4CD46?9A<<, KFB 
B>4;O649F CB?B:<F9?PAB9 6?<SA<9 A4 HBD@<DB64A<9 4EE<@<?SJ<BAAB= 
CB69DIABEF< FB@4FAB7B D4EF9A<S. 

�9E9AAяя B5D45BF>4 CBK6O. �9E9AASS B5D45BF>4 CBK6O A4CD46?9A4 6 
BEAB6AB@ A4 EBID4A9A<9 6?47< < 5BDP5G E EBDAB= D4EF<F9?PABEFPR. "EAB6AO9 
QF4CO: G5BD>4 BEF4F>B6 D4EF<F9?PABEF<, 6EC4L>4 A4 7?G5<AG 20-25E@, < 
>G?PF<64J<S 8?S G?GKL9A<S 4QD4J<< CBK6O, KFB CB@B749F D4;?B:9A<R 
BD74A<K9E><I 69M9EF6. �?S B5D45BF>< CBK6O <ECB?P;GRF C?G7 #�!-3,  ��-2,4. 

�A9E9A<9 G8B5D9A<=. '8B5D9A<S 6ABESF A4 6E9I F<C4I CBK6. �B?<K9EF6B <I 
8B?:AB BCD989?SFPES 6 ;46<E<@BEF< BF ;4C4E4 C<F4F9?PAOI 69M9EF6 6 CBK69 < 
C?4A<DG9@B7B GDB:4S. �?S CB?GK9A<S 6OEB><I GDB:496 D9>B@9A8G9FES EB6@9EFAB9 
6A9E9A<9 BD74A<K9E><I < @<A9D4?PAOI G8B5D9A<=. !4 >4LF4AB6OI CBK64I R74 
�4;4IEF4A4 @<A<@4?PA4S 8B;4 BD74A<K9E><I G8B5D9A<= 3 30F/74, @<A9D4?PAOI 3 <; 
D4EK9F4 N90 P150 K60 8.6. A4 174., 8?S 8DG7<I F<CB6 CBK6 BA4 G@9APL49FES <?< 
G69?<K<649FES 6 ;46<E<@BEF< BF A4?<K<S Q?9@9AFB6 C<F4A<S (#D<?B:9A<9 1). #D< 
QFB@ CB?B6<AG HBEHBDAOI < FD9FP >4?<=AOI G8B5D9A<= 6ABESF CB8 ;S5P. 
"EF4?PAGR K4EFP HBEHBDAOI < >4?<=AOI, 4 F4>:9 6ER 7B8B6GR ABD@G 4;BFAOI 
G8B5D9A<= 6ABESF D46AO@< K4EFS@< 6 FD< CD<9@4: C9D98 6OE48>B= D4EE48O, CD< 
>G?PF<64J<< < 6 CB8>BD@>4I. #D< 6A9E9A<< @<A9D4?PAOI G8B5D9A<= <ECB?P;GRF 
D4;5D4EO64F9?P G8B5D9A<= $' -0,5, 8?S 6A9E9A<S BD74A<K9E><I- $"'-7.  
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�B87BFB6>4 E9@яA. #D98CBE96A4S CB87BFB6>4 E9@SA CB;6B?S9F EB;84FP 
GE?B6<S 8?S GE>BD9AAB7B DBEF4, D4;6<F<S D4EF9A<= < G69?<K9A<S GDB:4=ABEF<. �?S 
B59;;4D4:<64A<S E9@SA BF <AH9>J<<, A4IB8SM9= A4 CB69DIABEF< E9@SA, 4 F4>:9 
CDBF<6 7D<5AOI, 6<DGEAOI < 54>F9D<4?PAOI 5B?9;A9= A9B5IB8<@B CDB69EF< 
CDBFD46?<64A<9 <I E B8AB6D9@9AAB= B5D45BF>B= Q?9@9AF4@< C<F4A<S (#D<?B:9A<9 
2). !4<5B?99 8BEFGCAO= < QHH9>F<6AO= ECBEB5 3 QFB B5D45BF>4 1%-AO@ D4EF6BDB@ 
@4D74AJ96B-><E?B7B >4?<S (10 7 A4 1? 6B8O). %9@9A4 6O89D:<64RF 6 D4EF6BD9 20-
25@<A., ;4F9@ FM4F9?PAB CDB@O64RF 6 CDBFBKAB= 6B89 < 6OEGL<64RF.  B:AB 
B59;;4D4:<64FP E9@9A4, CDB6B8S EB?A9KAO= B5B7D96 A4 BF>DOFB@ 6B;8GI9 6 F9K9A<9 
3-4 EGFB>, C9D<B8<K9E>< C9D9@9L<64S. %9@9A4 FB@4F4 CB?B:<F9?PAB D947<DGRF A4 
B5B74M9A<9 <I @<>DBQ?9@9AF4@<, 8?S QFB7B CDB6B8SF CD98CBE96AB9 ;4@4K<64A<9 
<I 6 F9K9A<9 20 K4EB6 6 D4EF6BD9, EB89D:4M9@ 6 10 ? 6B8O 2 7 5BDAB= ><E?BFO, 507 
C<FP96B= 6B8O, 27 @98AB7B >GCBDBE4 C9D<B8<K9E>< C9D9@9L<64S >4:8O9 3-5 K4EB6. 

!DB><, ECBEB5O < ABD@O CBE964. %DB>< CBE964 E9@SA FB@4F4 ;46<ESF BF 
>?<@4F<K9E><I GE?B6<= D97<BA4, 4 F4>:9 BF ECBEB54 6OD4M<64A<S (K9D9; D4EE48G 
<?< CDS@B= CBE96 6 7DGAF). "CF<@4?PAO9 EDB>< CBE964 E9@SA A4 D4EE48G 3 I 89>484 
4CD9?S, BCF<@4?PAO9 EDB>< 6OE48>< D4EE48O 6 BF>DOFO= 7DGAF E 15 CB 20 @4S, 
>B784 @<AG9F G7DB;4 ;4@BDB;>B6, GEF4AB6<FES EF45<?PA4S F9@C9D4FGD4 - +15-200%. 
#DS@B= CBE96 6 7DGAF CD<5?<;<F9?PAB >BA9J 4CD9?S @9ESJ4, 6 ;46<E<@BEF< BF 
>BA>D9FAOI >?<@4F<K9E><I GE?B6<= 7B84, >B784 F9@C9D4FGD4 GEF4AB6<FES 8B +15 
+180 %. #BE96 DS8B6B=, L<D<A4 @9:8GDS8<= 70E@ <?< 90+50E@. !BD@4 6OE964 
E9@SA 2,0-2,5>7/74, 7?G5<A4 ;489?>< 3 3-4E@. �ECB?P;G9@4S E9?PIB;F9IA<>4 CD< 
CBE969   &�-82, %�"!-4,2, %"-4,2, %'#"-6. 

%4@O= CDBEFB= ECBEB5 6OD4M<64A<S D4EE48O - 6 FBAA9?SI E C?9ABKAO@ 
G>DOF<9@. � C9D<B8 DBEF4 D4EE48G CB8>4D@?<64RF 2-3 D4;4, 6 ;46<E<@BEF< BF 99 
EBEFBSA<S. #9D6GR CB8>BD@>G 84RF 6 H4;9 2-3 A4EFBSM<I ?<EFP96. !4 10? 6B8O 
59DGF 67 4@@<4KAB= E9?<FDO, 407 EGC9DHBEH4F4 < 127 I?BD<EFB7B >4?<S. �FBDGR 
CB8>BD@>G CDB6B8SF K9D9; 6-8 8A9= CBE?9 C9D6B= (A4 10? 6B8O 107 4@@<4KAB= 
E9?<FDO, 807 EGC9DHBEH4F4 < 207 >4?<=AB= EB?<). &D9FP 3 ;4 2-3 8AS 8B 6O5BD>< 
D4EE48O (A4 10? 6B8O 107 4@@<4KAB= E9?<FDO, 40 7 EGC9DHBEH4F4 < 60 7 >4?<=AB= 
EB?<). �?S B5D4;B64A<S @BMAB7B EF95?S < IBDBL9= B5?<EF69AABEF< D4EE48G 
D9>B@9A8G9FES CB8>4D@?<64FP D4EF6BD4@< @<>DBQ?9@9AFB6. !4 10? 6B8O - 107 
E9DAB><E?B7B J<A>4 <?< @4D74AJ4, 1-27 5BDAB= ><E?BFO. 

�?S CD98GCD9:89A<S ;45B?964A<= @4>DBECBD<B;B@, 54>F9D<4?PAB= 
CSFA<EFBEFPR < 8DG7<@< 5B?9;AS@< D4EE48G C9D98 6OE48>B= BCDOE><64RF 1% 
D4EF6BDB@ 5BD8BE>B= :<8>BEFPR E 8B546?9A<9@ 0,02% K, Mn, O4 <?< 
@98PEB89D:4M<@< CD9C4D4F4@<. �?S 5BDP5O E 6D98<F9?S@< CD<@9ASF CD9C4D4F 
�BAH<8BD (57 A4 10? 6B8O). !4>4AGA9 6OE48>< D4EE48O 99 B5<?PAB CB?<64RF, 
KFB5O @9APL9 CB6D9:84?4EP >BDA964S E<EF9@4.  

�OE48>4 D4EE48O. �OE4:<64RF D4EE48G 6DGKAGR <?< D4EE48B-CBE48BKAO@< 
@4L<A4@<. #BE?9 CBE48>< CB?<64RF <; D4EK9F4 250-300@3 6B8O A4 174., 
A<;>BDBE?O9 < LF4@5B6O9 EBDF4 6OE4:<64RF ;47GM9AB, CB 55-65FOE. LFG> 
D4EF9A<= A4 79>F4D. %I9@4 CBE48>< 3 DS8B64S E D4EEFBSA<9@ @9:8G DS84@< 70 E@, 
@9:8G D4EF9A<S@< 25-30 E@ 6 ;46<E<@BEF< BF EBDF4. �?S 6OE48>< D4EE48O 
<ECB?P;GRF E?98GRMGR F9IA<>G: %$%,-6, !$ -4, !$ -6. 
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�BDP54 E EBDAя>4@<. !4<5B?99 D4ECDBEFD4A9AAO= < CDBEFB= ECBEB5 QFB 
DGKAB9 CDBC4?O64A<9, BEB59AAB CD< D4AA<I EF48<SI DBEF4 D4EF9A<=, >G?PF<64J<S, 
>BFBD4S CB@B749F D4;DGL<FP >BDA< < 6EIB8O EBDAS>B6 < <ECB?P;B64A<9 79D5<J<8B6 
(I<@<K9E><= ECBEB5).  (#D<?B:9A<9 5) 

�D98<F9?< < 5B?9;A<, @9DO 5BDP5O E A<@<. �?S FB@4F4 A4<5B?99 BC4EAB 
4?PF9DA4D<B;, EFB?5GD, 69DL<AA4S 7A<?P 3 6B 6D9@S 6979F4J<< < K9DA4S AB:>4 6B 
6D9@S 6OD4M<64A<< D4EE48O.  $4EF9A<S FB@4F4 CBD4:4RF 6D98<F9?<, > >BFBDO@ 
BFABESFES: >B?BD48E><= :G> < FB@4FA4S @B?P.  

 �?S CD98BF6D4M9A<S D4ECDBEFD4A9A<S 5B?9;A9= < 6D98<F9?9= 64:AB 
GEF4AB6<FP CD<K<AG < GE?B6<S, 5?47BCD<SFEF6GRM<9 <I CBS6?9A<R < FB?P>B FB784 
CD<@9ASFP @9DO 5BDP5O E A<@<. $4;89?SRF CDBH<?4>F<K9E><9 < ;4M<FAB-

<EFD95<F9?PAO9. #DBH<?4>F<K9E><9 @9DO A9B5IB8<@B CDB6B8<FP 9:97B8AB, 
A9;46<E<@B BF FB7B, <@9RFES 5B?9;A< <?< A9F. � ;4M<FAB-<EFD95<F9?PAO@ 
CD<5974RF CD< B5A4DG:9A<< BK47B6 <?< A4 6E9= C?BM48< 5B?9;A9= < 6D98<F9?9= 
(I<@<K9E><9, @9I4A<K9E><9, 5<B?B7<K9E><9). $9>B@9A8G9FES K9D98B64FP 
I<@<K9E><9 CD9C4D4FO 6B <;59:4A<S CD<6O>4A<S 6D98<F9?9= < C4FB79AB6, 
<ECB?P;B64FP A4DB8AO9 ED98EF64 6 ?97><I E?GK4SI, EB5?R89A<9 E96BB5BDBFB6 
(#D<?B:9A<9 3,4). �?S 5BDP5O E EBDAS>4@<, 6D98<F9?S@< < 5B?9;AS@< <ECB?P;GRF 
E?98GRMGR F9IA<>G: "#-3000, �G5D #, Master 2000.  

�DBCB?>4, >G?PF<64J<я. +9D9; 10-12 EGFB> CBE?9 6OE48>< D4EE48O CDB6B8SF 
C9D6B9 7?G5B>B9 DOI?9A<9 CBK6O (10-15E@), CBE?9 K97B D4EF9A<S B>GK<64RF. 1FB 
ECBEB5EF6G9F B5D4;B64A<R G D4EF9A<= 7?G5B>B= >BDA96B= E<EF9@O, 
B59EC9K<64RM9= 59EC9D95B=AGR CB84KG 6B8O < C<M<, KFB BK9AP 64:AB 8?S 
5OEFDB7B DBEF4 < D4;6<F<S. �FBDB9 B>GK<64A<9 CDB6B8SF K9D9; 10-15 EGFB> CBE?9 
C9D6B7B, 97B E?98G9F CDB6B8<FP CBE?9 CB?<64, F.>. 6?4:A4S ;9@?S ECBEB5EF6G9F 
B5D4;B64A<R AB6OI >BDA9= A4 EF95?9. � F9K9A<9 6979F4J<< CDB6B8SF 3-5 

>G?PF<64J<= A4 7?G5<AG 8-12E@ < 2-3 DGKAO9 CDBCB?>< 6 DS8>4I. 
 9:<@O BDBL9A<я. #B?<64FP FB@4F E?98G9F 6 F9K9A<9 6E97B 6979F4J<BAAB7B 

C9D<B84. �?4:ABEFP CBK6O 8B B5D4;B64A<S ;46S;< CB889D:<64RF 6 CD989?4I 70% 
##�, 6B 6D9@S C?B8BB5D4;B64A<S < C?B8BABL9A<S 3 A4 GDB6A9 80% ##�. � 
C9D6O= C9D<B8 CBE?9 6OE48>< D4EE48O D4EF9A<S FB@4F4 E?98G9F CB?<64FP <; 
D4EK9F4 500-600@3/74 E <AF9D64?B@ 12-14 EGFB>, 4 E A4K4?B@ C?B8BABL9A<S <I 
CB?<64RF K9D9; 8-10 EGFB> E ABD@B= 400-500@3/74. &B@4FO 6OE9SAAO9 
A9CBED98EF69AAB E9@9A4@< 6 7DGAF CB?<64RF C9D6O= D4; K9D9; 15-20 EGFB> CBE?9 
CBS6?9A<S 6EIB8B6 E ABD@B= 400@3/74, CBE?98GRM<9 CB?<6O CDB6B8SF K9D9; 14-15 

EGFB> 8B A4K4?4 C?B8BABL9A<S CD< FB= :9 CB?<6AB= ABD@9. %<EF9@4 >4C9?PAB7B 
BDBL9A<S 849F 6B;@B:ABEFP >BAFDB?<DB64FP GDB69AP 6?4:ABEF< < EB>D4F<FP 
D4EIB8 6B8O. �E97B, 6 ;46<E<@BEF< BF CB7B8AOI GE?B6<= < ;BAO 6OD4M<64A<S A4 
R79 84RF 6-8 CB?<6B6.  

 

 3.4 "3C@5F 

 � �BEG84DEF69AAO= D99EFD E9?9>J<BAAOI 8BEF<:9A<= 8BCGM9AAOI > 
<ECB?P;B64A<R 6 $9ECG5?<>9 �4;4IEF4A 6>?RK9AO 117 EBDFB6 < 7<5D<8B6 B7GDJ4 
8?S BF>DOFB7B < ;4M<M9AAB7B 7DGAF4, <; A<I 14 EBDFB6 E9?9>J<< �4;!��#", 6 F.K. 



22 

 

8?S BF>DOFB7B 7DGAF4 6 �?@4F<AE>B= B5?4EF< < B5?4EF< �9FOEG D9>B@9A8B64AO 
EBDF4: �;4F, �?@4FO 1000, �<79D,  989G,  9=D4@ 20,  %4=?4G, ,<?P89. 

 �D98CBE96A4я B5D45BF>4 CBK6O. #B87BFB6>G CB?9=, CD98A4;A4K9AAOI CB8 
CBE96 B7GDJ4, A4K<A4RF BE9APR -CDB6B8SF ;S5?96GR 6EC4L>G A4 7?G5<AG 20-22 E@, 
47D974F<DG9FES  &�-82 E C?G74@< ?9@9LAO@<, C?G74@< B5BDBFAO@<. #BK6G 
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14-15E@, A4 ?ё7><I- A4 17-18 E@.   #D< D4;?B:9A<< A46B;4 6O89?S9FES @AB7B F9C?4 < 
G7?9><E?B7B 74;4, KFB BK9AP 5?47BCD<SFAB E>4;O649FES A4 DBEF9 B7GDJB6. �?S 
6A9E9A<S A46B;4 <?< C9D97ABS <ECB?P;GRF FD4>FBD  &�-82 6 EJ9C>9 E 47D974F4@< 
$"'-7 <?< #$&-7.  

� ;46<E<@BEF< BF C?B8BDB8<S CBK6O < ;BAO 6OD4M<64A<S CB8 B7GD9J 6ABESF: 
4;BF4 60-90>7, HBEHBD4 60-90 >7, >4?<S- 90-120 >7 89=EF6GRM97B 69M9EF64 A4 79>F4D 
(#D<?B:9A<9 1). "7GD9J FD95G9F GE<?9AAB7B 4;BFAB7B C<F4A<S 6 C9D6O9 10-158 
A9=, HBEHBDAB7B 3 8B A4K4?4 J69F9A<S < 4;BFAB->4?<=AB7B - 6B 6D9@S 
C?B8BABL9A<S. "D<9AF<DB6BKAB CB8 B7GD9J D9>B@9A8G9FES 6ABE<FP 6 D4EK9F9 A4 
174 CB 100-150 >7 4@@<4KAB= E9?<FDO, 150-200 >7 >4?<=AB= EB?<, 200-250 >7 
EGC9DHBEH4F4.  �?S 6A9E9A<S <ECB?P;GRF FD4>FBD  &�-82 6 EJ9C>9 E 47D974F4@< 
 �'-6� <?< Ozone-&-3000.  

�4C4I<64RF BD74A<K9E><9 < @<A9D4?PAO9 G8B5D9A<S ;4 10-158A9= 8B CBE964 
B7GDJB6 A4 3/4 7?G5<AO ;S5?96B= C4IBFO. "EF4?PAB9 >B?<K9EF6B @<A9D4?PAOI 
G8B5D9A<=, KFB5O CD98BF6D4F<FP E?<L>B@ 6OEB>GR 8?S B7GDJ4 >BAJ9AFD4J<R 
CBK69AAB7B D4EF6BD4, ?GKL9 6ABE<FP 6 CB8>BD@>4I @9:8GDS8AO@< >G?PF<64FBD4@< 
�$! (� !) 4.2 <?< ALTAIR-4,2-04.  

�B87BFB6>4 E9@яA > CBE96G. %9@9A4 B7GDJ4 C9D98 CBE96B@ CDB7D964RF CD< 
F9@C9D4FGD9 600% 6 F9K9A<9 2 K4EB6 6 F9D@BEF4F9 <?< B5OKAOI EGL<?>4I. �E?< 
F4><I GE?B6<= A9F, FB 8?S CBE964 E?98G9F <ECB?P;B64FP E9@9A4 2-3I ?9FA9= 
846ABEF<, KFB B5GE?B6?9AB H<;<B?B7<9= D4EF9A<= B7GDJ4, ECBEB5EF6GRM9= 
B5D4;B64A<R 5B?PLB7B K<E?4 :9AE><I ;46S;9=, CB6OL9A<R GDB:4S ;9?9AJB6. 
#DB7D9FO9 E9@9A4 84RF 8DG:AO9 6EIB8O < D4APL9 C?B8BABESF. #9D98 CBE96B@, 
CBE?9 CDB7D964A<S E9@9A4 B5D454FO64RF E@9EPR E9DAB><E?B7B J<A>4 < 5BDAB= 
><E?BFO EB6@9EFAB E E9DAB><E?B= @98PR- CB 2 7 A4 1 >7 E9@SA. �4AAO= CD<ё@ 
CB6OL49F 6EIB:9EFP E9@SA, ;4M<M49F BF CBD4:9A<S 6EIB8B6 @GKA<EFB= DBEB= < 
?B:AB @GKA<EFB= DBEB=, 84ёF CD<546>G GDB:4S.  )<@<K9E><9 CD9C4D4FO 8?S 
CD98CBE96AB= (CD98CBE48BKAB=) B5D45BF>< E9@9AAB7B (CBE48BKAB7B) @4F9D<4?4 
CD<6989AO 6 #D<?B:9A<9 2. 

�?S 5BDP5O E CB87DO;4RM<@< 6D98<F9?S@< E9@9A4 C9D98 CBE96B@ 
B5D454FO64RF H9AF<GD4@B@ <?< H9AF<GD4@B@- @B?<584FB@ <; D4EKёF4 5 7 A4 1 >7 
E9@SA, CD9864D<F9?PAB E@BK<6 E9@9A4 >D4I@4?PAO@ >?9=EF9DB@. �B@C?9>EAB9 
B5B74M9A<9 E9@SA- 8D4:<DB64A<9 - CB;6B?S9F CD< @9I4A<;<DB64AAB@ CBE969 



23 

 

CB6OE<FP D46AB@9DABEFP 6A9E9A<S, EB>D4F<FP ABD@G 6OE964, <E>?RK<FP 
CDBD9:<64A<9 6EIB8B6 (#D<?B:9A<9 3). 

!DB><, ECBEB5O < ABD@O CBE964.  #BE96O B7GDJ4 D4ECB?474RF A4 R:AOI < 
R7B- ;4C48AOI EFBDBA4I ;9@9?PAB7B GK4EF>4 ;4M<M9AAB@ BF 69FDB6, IBDBLB 
BE69M49@B@ EB?AJ9@.  #BE96 CDB<;6B8SF B6BMAO@< E9S?>4@< E @9I4A<K9E><@< < 
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�; 5B?9;A9= A4 @BD>B6< E9DP9;AGR BC4EABEFP CD98EF46?SRF ?<EFB6O9 
;45B?964A<S: @GKA<EF4S DBE4, 5GD4S CSFA<EFBEFP ?<EFP96, J9D>BECBDB; ?<EFP96 
@BD>B6<, 4 F4>:9 < D4;?<KAO9 7A<?< >BDA9C?B84: D<;B>FBA<B;, @B>D4S 
54>F9D<4?PA4S 7A<?P, K9DA4S 7A<?P, 59?4S 7A<?P, HB@B; <?< EGI4S 7A<?P 
(#D<?B:9A<9 4).  

�DBCB?><, >G?PF<64J<я.#D< A9E6B96D9@9AAB= 5BDP59 E EBDAS>4@< BA< 
5OEFDB B57BASRF D4EF9A<S @BD>B6< 6 DBEF9, ;4F9ASRF <I < GIG8L4RF C<F4F9?PAO= 
D9:<@, 6E?98EF6<9 K97B GDB:4=ABEFP EA<:49FES A4 50 % < 5B?PL9 < GIG8L49FES 
>4K9EF6B.  
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� H4;9 1-2 ?<EFP96 D4EF9A<S CDBDO64RF: CD< L<DB>BDS8AB@ CBE969 A4 
D4EEFBSA<9 2-3 E@, L<DB>BCB?BEAB@ - 3-4 E@ @9:8G D4EF9A<S@<.  #B GIB8G ;4 
CBE964@< @BD>B6< 6>?RK49F E6B96D9@9AAGR 5BDP5G E CBK69AAB= >BD>B=, DOI?9A<= 
@9:8GDS8<=. 

#D< B5D4;B64A<< CBK69AAB= >BD>< CB?9 5BDBAGRF CBC9D9> DS8B6 E9FK4FB= 
5BDBAB=. #BE?9 CBS6?9A<S 6EIB8B6 698GF @9:8GDS8AO9 >G?PF<64J<< CB @9D9 
CBS6?9A<S EBDAS>B6 < CBE?9 BE48>B6 <?< CB?<6B6. �?G5<A4 C9D6B= >G?PF<64J<< 5-7 

E@, CBE?98GRM<I 8-10 E@. �E97B CDB6B8SF 5-6 >G?PF<64J<= @9:8GDS8<= ;4 
6979F4J<R. $OI?<FP ?GKL9 CBE?9 8B:8S <?< CB?<64. 1FB E6S;4AB E F9@, KFB 6B 
6?4:AB= CBK69 >BDA964S E<EF9@4 5OEFDB 6BEEF4A46?<649FES < D4;D4EF49FES, 
5?47B84DS  K9@G CB6OL49FES CD<DBEF D4EF9A<=.   �?S @9I4A<K9E>B7B GA<KFB:9A<S 
EBDAB= D4EF<F9?PABEF< < DOI?9A<S <ECB?P;GRF DGKAO9 CDBCB?><, 4 F4>:9 
D4;?<KAO9 @4L<AO < BDG8<S; 5BDBAO 8?S 8B- < CBE?9 6EIB8B6B7B 5BDBAB64A<S, 
>G?PF<64FBDO E B7D4A<K<F9?S@<, 8<E>< < DBF4J<BAAO9 @BFO7<. &9IA<>4 8?S 
@9:8GDS8AB= B5D45BF>< CBK6O �$!(� !)4,2, ALTAIR-4.2-04. 

�9D5<J<8O, CD<@9AS9@O9 8?S 5BDP5O E EBDAB= D4EF<F9?PABEFPR @BD>B6< 

CD<6989A 6 #D<?B:9A<9 5. 
 9:<@O BDBL9A<я. �?S ABD@4?PAB7B DBEF4 < D4;6<F<S @BD>B6P AG:849FES 6 

A9CD9DO6AB@ B59EC9K9A<< 6?47B= A4 CDBFS:9A<< 6E97B C9D<B84 6979F4J<<.  
#B?<64RF @BD>B6P CB 5BDB;84@, A4D9;4AAO@ FD4>FBDAO@ >G?PF<64FBDB@, <?< 
8B:8964A<9@. �4 6979F4J<R 6 BDBL49@B= ;BA9 CDB6B8SF 5-8 CB?<6B6 E ABD@4@< 
400-450 @3/74. !9D46AB@9DAB9 G6?4:A9A<9 CBK6O S6?S9FES BEAB6AB= CD<K<AB= 
D4EFD9E><64A<S >BDA9C?B8B6. &4>B9 CDBS6?S9FES CD9<@GM9EF69AAB CBE?9 
6OC489A<S B5<?PAOI BE48>B6 <?< A9E6B96D9@9AAOI CB?<6B6. �?4:ABEFP CBK6O 
AG:AB CB889D:<64FP A4 GDB6A9 65-70% BF CD989?PAB= CB?96B= 6?47B9@>BEF< 6 
G@9D9AAB= ;BA9 < 70-80% 6 ;4EGL?<6B= ;BA9. #D9>D4M4RF CB?<6O ;4 2-3 A989?< 8B 
G5BD><. 

 

3.6 %B>;>20S A25:;0 
� $9ECG5?<>9 �4;4IEF4A 8BCGM9AB > <ECB?P;B64A<R 6E97B 13 EBDFB6 

EFB?B6B= E69>?O. �; 13 S6?SRFES EBDF4@< BF9K9EF69AAB= E9?9>J<<. #B 
�?@4F<AE>B= B5?4EF< D9>B@9A8B64AO  EBDF4: �O;O?�BңOD, �4D<S < %4A<S.  

 �EAB6A4я B5D45BF>4 CBK6O. "EAB6AGR BE9AARR B5D45BF>G CBK6O AG:AB 
ED4;G CBE?9 G5BD>< GDB:4S CD98L9EF69AA<>4 < G84?9A<S D4EF<F9?PAOI BEF4F>B6 E 
<ECB?P;B64A<9@ ��$-1,5�. #BE?9 <ECB?P;B64A<S CDBC4LAOI >G?PFGD BEAB6A4S 
BE9AASS B5D45BF>4 A4K<A49FES E ?GM9A<S <?< 8<E>B64A<S CB?S, KFB ECBEB5EF6G9F 
GA<KFB:9A<R EBDAS>B6. �?G5<A4 ?GM9A<S 7-8 E@, 4 CD< ;4EBD9AABEF< 
>BDA9BFCDOE>B6O@< @AB7B?9FA<@< EBDAS>4@< 12-15 E@ E <ECB?P;B64A<9@ 
8<E>B6OI ?GM<?PA<>B6 ��&-6,0 <?< ��&-7; ���-5 <?< ���-10. �S5?964S 6EC4L>4 
CB?S CDB6B8<FES K9D9; 2-3 A989?< CBE?9 ?GM9A<S.  

�9E9AAяя B5D45BF>4 CBK6O. #D98CBE96AGR B5D45BF>G CBK6O CDB6B8SF 6 
;46<E<@BEF< BF E>?48O64RM<IES CB7B8AB->?<@4F<K9E><I GE?B6<= ;<@A99-
69E9AA97B C9D<B84 < 5<B?B7<K9E><I FD95B64A<= >G?PFGDO. #9D98 CBE96B@ 
CDB6B8<FES  CD98CBE96A4S >G?PF<64J<S E 5BDBAB64A<9@  < @4?B64A<9@. 
�G?PF<64J<S CDB6B8<FES  A4 7?G5<AG 12-14 E@. �?S  EBID4A9A<S 6?47< 6 CBK69 < 
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GA<KFB:9A<S EBDAB= D4EF<F9?PABEF< D9>B@9A8G9FES D4AA969E9AA99 5BDBAB64A<9 6 
2 E?984 5BDBA4@< ��%&'-1. �G?PF<64J<R @B:AB CDB6B8<FP >G?PF<64FBD4@< - 

�#!-4�,; �#%-4,0; ��(-2,8 +  5BDBAO ��%-1. 

�A9E9A<9 G8B5D9A<=.  <A9D4?PAO9 G8B5D9A<S 6ABESF 6 ;46<E<@BEF< BF 
CBK69AAB7B C?B8BDB8<S < C?4A<DG9@B7B GDB:4S (#D<?B:9A<9 1). "EAB6AGR <I 
K4EFP E?98G9F 6ABE<F CB8 ;S5?96GR B5D45BF>G, BEF46L<9ES 3 C9D98 CBE96B@ < 6 
CB8>BD@><. �OEB><9 GDB:4= E69>?O CB?GK4RF CD< 6A9E9A<< CB8 A9ё 30-40 F/74 
C9D9CD96L97B A46B;4. #D< 6A9E9A<< @<A9D4?PAOI G8B5D9A<= <ECB?P;GRF 
D4;5D4EO64F9?P G8B5D9A<= $' -0,5, 8?S 6A9E9A<S BD74A<K9E><I- $"'-7.  

�B87BFB6>4 E9@яA EFB?B6B= E69>?O. �4> < CB @BD>B6<, CDB6B8SF 
CD98CBE96AGR CB87BFB6>G E9@SA 3 >4?<5DB6>G CDBFD46?<64A<9, CDBD4M<64A<9 6 
6B89 <?< 6 D4EF6BD4I @<>DBQ?9@9AFB6, EF<@G?SFBDB6 DBEF4. �ECB?P;GS 
CDBFD46<F9?P E9@SA #'-3, @B:AB L?<HB64FP >?G5BK>4@< E6ё>?O. #D< QFB@ 
CDB<EIB8<F K4EF<KAB9 D4;89?9A<9  <I A4 B8ABE9@SAAO9 C?B8<><, KFB CB;6B?S9F 
CB?GK4FP 5B?99 D46AB@9DAO9 CBE96O D4EF9A<= 6 DS8>4I.  

!DB><, ECBEB5O < ABD@O CBE964. #BE96 E9@SA E6ё>?O CDB6B8SF 6 BEAB6AB@ 6 
D4AA9-69E9AA<9 EDB><, >B784 CBK64 A4 7?G5<A9 CBE964 CDB7D99FES 8B 8-10 B%. $9:9 
CD<@9ASRF ?9FA<9 < CB8;<@A<9 CBE96O. �4@BK9AAO9 < CDBDBM9AAO9 E9@9A4 @B:AB 
6OE964FP FB?P>B 6B 6?4:AGR CBK6G. %I9@O CBE964 F9 :9, KFB < CB @BD>B6<. !BD@4 
6OE964 E9@SA C9D6B7B >?4EE4 6EIB:9EF< 10-12 >7/74, CD< >4?<5DB6>9 < 
CD98CBE96AB= CB87BFB6>< 9ё G@9APL4RF 8B 8-10 >7/74. #D< C?BIB D4;89?4AAB= 
CBK69, ?9FA<I < CB8;<@A<I CBE964I ABD@G 6OE964 CD<IB8<FES G69?<K<64FP 8B 14-15 

>7/74. �?G5<A4 ;489?>< E9@SA 2-3 E@ A4 FS:9?OI < 3-4 E@ A4 ?ё7><I CBK64I. � EGIGR 
69EAG CBE?9 CBE964 CDB6B8SF CBE?9CBE96AB9 CD<>4FO64A<9 8?S GC?BFA9A<S CBK6O. 

"CF<@4?PA4S 7GEFBF4 EFBSA<S D4EF9A<= E6ё>?O 300-350 FOESK LF/74. � 
@B@9AFG G5BD>< BA4 B5OKAB EB>D4M49FES 8B 250-300 FOESK LF/74. #D< ;47GM9AAOI 
CBE964I CDB6B8SF CDBD9:<64A<9 6 H4;9 3-4 ?<EFP96, BEF46?SS @9:8G D4EF9A<S@< 5-
6 E@. #DBD9:<64A<9 CDB6B8SF B8AB6D9@9AAB E CDBCB?>B= 6 DS8>4I. #D< IBDBL9= 
CB87BFB6>< GK4EF>4 < CD46<?PAB CB8B5D4AAB= ABD@9 6OE964 CDBD9:<64A<S @B:AB 
<;59:4FP.  

�BDP54 E EBDAя>4@<. �?S 5BDP5O E EBDAS>4@< CD<@9ASRF E?98GRM<9 
79D5<J<8O - 69A;4D (79>E<?GD) 6 8B;9 1-2 >7/74 6ABESF 8B CBE964, E CBE96B@ <?< 8B 
6EIB8B6; 6<FB>E (QCF4@) 6 8B;9 2,8-5,6 >7/74 8B CBE964 <?< CD< CBE969 E 
A9@98?9AAB= ;489?>B=, C<D4@<A (H9A4;4A) 6 8B;9 4-8 >7/74 8B CBE964 <?< CB 
6EIB84@, 59F4A4?  % 6 8B;9 4-6 >7/74 CD< 86GI A4EFBSM<I ?<EFPSI E6ё>?O < D4AA<I 
H4;4I DBEF4 EBDAS>B6. #D<@9ASRF F4>:9 F4><9 79D5<J<8O, >4> 5GD9HBA (�-11, 

8G4?, A45G (CB4EF), F4D74 EGC9D, HGDBD9 EGC9D, HR;<?48. %CBEB5 6A9E9A<S 
79D5<J<8B6 3 BCDOE><64A<9 E ABD@B= D45BK97B D4EF6BD4 400-600 ?/74  
(#D<?B:9A<9 5). 

 �D98<F9?< < 5B?9;A<, @9DO 5BDP5O E A<@<. #BE96O E69>?O CB6D9:84RF 
E69>?B6<KA4S @GI4, E69>?B6<KA4S 5?BL>4, B5O>AB69AAO= E69>?B6<KAO= 
8B?7BABE<>, E69>?B6<KA4S F?S < @AB7BS8AO9 6D98<F9?< (CDB6B?BKA<>, IDGM, 
7GE9A<J4 B;<@B= EB6>< < 8DG7<9). �?S 5BDP5O E 6D98<F9?S@< EFB?B6B= E69>?O 
CD<@9ASRFES CD9C4D4FO G>4;4AAO9 (6 #D<?B:9A<9 3). �?S  5BDP5O E EBDAS>4@< , 
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6D98<F9?S@< < 5B?9;AS@< <ECB?P;GRF E?98GRMGR F9IA<>G: "#-3000, �G5D #, 
Master 2000.  

�; 5B?9;A9= A4<5B?99 BC4EAO ?B:A4S @GKA<EF4S DBE4 < J9D>BECBDB;. � 
C9D<B8 ID4A9A<S >BDA9C?B8O CBD4:4RFES E9DB= 7A<?PR < HB@B;B@. #D9C4D4FO 
CDBF<6 5B?9;A9= CD<6989AO 6 #D<?B:9A<9 4.  

�DBCB?><, >G?PF<64J<я. �4 C9D<B8 6979F4J<< CDB6B8SF 869-FD< CDBCB?><. 
#D< E<?PAB@ ;47GM9A<< CBE96O CDBD9:<64RF, BEF46?SS 6 DS8>9 FB?P>B IBDBLB 
D4;6<FO9 D4EF9A<S A4 D4EEFBSA<< 6-8 E@ 8DG7 BF 8DG74. #D< CD46<?PAB 
CB8B5D4AAB= ABD@9 6OE964 @B:AB B5B=F<EP B8AB>D4FAO@ CDBD9:<64A<9@. 

�4 6979F4J<R CDB6B8SF 3-5 @9:8GDS8AOI >G?PF<64J<=, 6A4K4?9 A4 7?G5<AG 5-
6 E@, 4 ;4F9@ 10-12 E@. � E?GK49 B5D4;B64A<S CBK69AAB= >BD>< 8B CBS6?9A<S 
6EIB8B6, CDB6B8SF 5BDBAB64A<9 DBF4J<BAAB= @BFO7B= <?< E9FK4FB= 5BDBAB= A4 
7?G5<AG 2-3 E@.  

 9:<@O BDBL9A<я. "DBL9A<9 6 ;A4K<F9?PAB= EF9C9A< 6?<S9F A4 
CDB8G>F<6ABEFP D4EF9A<=, GEFB=K<6BEFP > ;45B?964A<S@, A4 I<@<K9E><= EBEF46 < 
6>GEB6O9 >4K9EF64. %6B96D9@9AAB9  < >4K9EF69AAB9 CDB6989A<9 CB?<6B6 69EP@4 
E>4;O649FES A4 CDBS6?9A<< QF<I CB>4;4F9?9=. #B?<64RF E69>?G 6 F9K9A<9 
6979F4J<< 4-6 D4; E CB?<6AB= ABD@B= 400-600 @3/74. "CF<@4?PA4S 6?4:ABEFP 8?S 
D4;6<F<S E6ё>?O 70% BF CD989?PAB= CB?96B= 6?47Bё@>BEF<.  

 

3.7 �0EG52O5 :C;PBC@O (0@1C7, 4O=S) 
 � A4EFBSM99 6D9@S 6 7BED99EFD9 A4IB8SFES 31 EBDFB6 8OA< <; A<I 15 EBDFB6 

E9?9>J<< �4;!��#", #B �?@4F<AE>B= B5?4EF< D9>B@9A8B64AO EBDF4:�?<=E>4S, 
�?9A4, &4<E<S, �?FOABK>4,  4=E>4S, ,9>9D,  ,G7O?4, �D>9, �4AE4S,  G;4, 
�?4>B?P 4DGO.  

�; EBDFB6 4D5G;4 D4=BA<DB64AO < 6B;89?O64RFES 6 $� 36 EBDFB6 <; A<I 10 
EBDFB6 E9?9>J<< �4;!��#". � �?@4F<AE>B= B5?4EF< D9>B@9A8B64A<O > 
<ECB?P;B64A<R EBDF4:  9:8GD9K9AE><=,  %FB>E<> %9@<C4?4F<AE><=,  �4D74?<A9J, 
�E4D, �9FO79A, %9@9=, 1>ECB �EF4A4.   

 �D98CBE96A4я B5D45BF>4 CBK6O. #B87BFB6>4 GK4EF>4 ;4>?RK49FES 6 
BEAB6AB= < CD98CBE96AB= B5D45BF>9 CBK6O. !4K<A49FES E CB8N9@4 ;S5<   &�-1221 

E C?G7B@ #�!-4-35, CDB6989A<S C?4A<DB6>< E J9?PR 6OD4M<64A<S CB?S. "EAB6A4S 
;S5?964S 6EC4L>4 CDB6B8<FES 86GI SDGEAO@< C?G74@< A4 7?G5<AG 25-40 E@ 6 
;46<E<@BEF< BF C4IBFAB7B 7BD<;BAF4.  

#B?9 A4K<A4RF 7BFB6<FP 6 >BAJ9 ?9F4. #BE?9 E5BD4 CD98L9EF69AA<>4 CBK6G 
8<E>GRF ��&-2,4, 84RF 6D9@S BFD4EF< EBDAS>4@. �E?< A4 CB?9 CD<EGFEF6GRF 
@AB7B?9FA<9 EBDAS><, CDB6B8SF BCDOE><64A<9 79D5<J<84@< EC?BLAB7B 89=EF6<S 
LF4A7B6O@ BCDOE><64F9?9@ "#-2000. %?98GRMGR @9I4A<K9E>GR B5D45BF>G 
CBK6O E?98G9F CDB6B8<FP K9D9; 12-14 8A9= CBE?9 CD<@9A9A<S CD9C4D4F4 
>G?PF<64FBDB@ D4EF9A<9C<F4F9?9@  �$!�-4,2. #BE?9 B>BAK4A<S 89=EF6<S 
79D5<J<84 CDB6B8SF 6EC4L>G A4 7?G5<AG 25-30 E@  &�-1221 E C?G7B@ #�!-4-35. 

#B @9D9 CDBD4EF4A<S EBDAS>B6 CDB6B8SF >G?PF<64J<R. #B87BFB6>4 CBK6O @9FB8B@ 
CB?G C4D4 849F 6B;@B:ABEFP CBE9SFP B;<@GR CL9A<JG <?< DB:P 8?S >G?<E. 

 �9EAB=, >4> FB?P>B CB;6B?<F CB7B84 < ;D9?BEFP 7DGAF4, CDB6B8SF ;4>DOF<9 
6?47< CGF9@ 5BDBAB64A<S ;G5B6O@< 5BDBA4@<  ���&-7 < 8<E>B6O@< 5BDBA4@< ��-
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2,4. � 84?PA9=L9@ > CBE96G 4D5G;4 < 8OA< 6E9 @9DO A4CD46?9AO A4 GA<KFB:9A<9 
EBDAS>B6. �?S QFB7B E<EF9@4F<K9E>< CDB6B8SF 5BDBAB64A<9 <?< >G?PF<64J<R <?< 
BCDOE><64A<9 79D5<J<84@< EC?BLAB7B 89=EF6<S, AB A9 CB;8A99 K9@ ;4 10-15 8A9= 
8B CBE964. #BE?98ASS @9D4 CB;6B?S9F A9 FB?P>B GA<KFB:<FP EBDAS><, AB < 
EBID4A<FP 6?47G 6 CBK69, CBE>B?P>G ?R54S @9I4A<K9E>4S B5D45BF>4 CB?S CD<6B8<F 
> CBF9D9 6?47<. 

�A9E9A<9 G8B5D9A<=. '8B5D9A<S 6ABESF CB8 6EC4L>G. �?S 6A9E9A<S A46B;4 
<?< C9D97ABS <ECB?P;GRF FD4>FBD  &�-82 6 EJ9C>9 E 47D974F4@< $"'-7 <?< #$&-7  

(CB8 ;S5P <?< 69EAB=): CB?ABEFPR >4?<=AO9, HBEHBDAO9 < K4EFP (50%) 4;BFAOI. 
"EF4FB> 4;BFAOI G8B5D9A<= 6ABESF 6 6<89 CB8>BD@B> CD< @9:8GDS8AB= B5D45BF>9 
�$!�-4,2 (C9D64S 6 H4;G C?9F9B5D4;B64A<S, 6FBD4S 3 6 H4;G B5D4;B64A<S ;46S;9=). 
�B@C?9>EAO9 G8B5D9A<S E?98G9F 6ABE<FP FB?P>B 6 >4K9EF69 BEAB6AB7B G8B5D9A<S, 
4 A98BEF4RM<9 8B D9>B@9A8B64AAB7B EBBFABL9A<S 4;BFAO9 < HBEHBDAO9 3 CD< 
CBE969 < CB8>BD@>9. '8B5D9A<S F4>:9 6ABESF 5?<:9 > >BDA96B= E<EF9@9 6DGKAGR < 
;489?O64RF A4 7?G5<AG D4ECB?B:9A<S BEAB6AB= @4EEO >BDA9=, FB 9EFP A4 7?G5<AG 
6EC4L><. �4IK96O9, BEB59AAB 8OA< BF;O6K<6O A4 6A9E9A<9 BD74A<K9E><I 
G8B5D9A<=, BEB59AAB CB8 CD98L9EF6GRMGR >G?PFGDG (#D<?B:9A<9 1). 

 �B?99 QHH9>F<6AB EBK9F4A<9 BD74A<K9E><I E @<A9D4?PAO@< G8B5D9A<S@<, 
C9D97ABS 6 ABD@9 - 25-30F/74, 4@@<4KAB= E9?<FDO 3 100-150>7/74, EGC9DHBEH4F4 3 
150-200>7/74 < I?BD<EFB7B >4?<S 50-75>7/74. �A9E9A<9  E69:97B A46B;4, BEB59AAB 
CB8 4D5G;O EA<:49F CB?96GR 6EIB:9EFP E9@SA, 6>GEB6O9 >4K9EF64 C?B8B6, 
ECBEB5EF6G9F B5D4;B64A<R 7DG5B= >BAE<EF9AJ<< @S>BF<, 5B?PLB@G CBD4:9A<R 
D4EF9A<= 5B?9;AS@<.  

�B87BFB6>4 E9@яA.%9@9A4 54IK96OI >G?PFGD EBID4ASRF 6EIB:9EFP A4 
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