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< A9@OFO=, GC4>B64AAO= <?< A9F, 
D4;@9DG < F.8. %97B8AS E9F< C9D9IB-
8SF A4 >4DFBH9?P 64>GG@<DB64AAO=,
CB87BFB6?9AAO= > C9D9D45BF>9, > CD<-
@9DG, 8?S HD<. 1FB 6EƇ D4;AO9 A4CD46-
?9A<S, < CB8 >4:8O= 8B?:AO 5OFP 
6OD4M9AO E6B< EBDF4. 
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CB?ABEFPR G8B6?9F6BD<FP CBFD95-
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3 %97B8AS F4>B= B7DB@AO= 6O5BD EB-
DFB6, KFB E?B:AB E89?4FP 6O5BD. � A4 
B8AB@ EBDF9 CBFD95<F9?P < CDB<;6B8-
EF6B A<>B784 A9 BEF4AB6SFES. �GKL9 
6OD4M<64FP A9E>B?P>B EBDFB6 D4;-
AOI 7DGCC EC9?BEF<, KFB5O >4:8O= 
7B8 74D4AF<DB64AAB CB?GK4FP GDB-
:4=, >BFBDO= 5G89F D48B64FP < G8B6-
?9F6BDSFP CBFD95ABEF<. � ;46<E<@B-

#9D6O= ;4@@<A<EFD4 ">E4A4 �GF A4 
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EF< BF CB7B8AOI GE?B6<= 6 B8<A 7B8 
CB?GK49FES 5B?PL4S GDB:4=ABEFP 
D4AA<I EBDFB6, 6 8DG7B= 5G8GF ?<8<-
DB64FP CB;8A9EC9?O9 <?< ED98A9-
EC9?O9 EBDF4. 

!9 E?98G9F BF><8O64FP < F4>B= H4>-
FBD, >4> 5B?9;A<. �EF4F<, 6 %<5<D< 
BK9AP D4ECDBEFD4AƇA H<FBHFBDB;, 
A4 >BFBDO= EBDF4 D947<DGRF CB D4;-
AB@G: D4AA<9 7DGCCO 5B?99 6BECD<-
<@K<6O, ED98A9EC9?4S 7DGCC4 5B?99 
GEFB=K<64 > ;45B?964A<R. (<FBHFB-
DB; CDBS6?S9FES 4>F<6AB D4; 6 A9-
E>B?P>B ?9F. #BQFB@G, AG:AB 6OD4-
M<64FP D4;AO9 EBDF4, GEFB=K<6O9 
> 6A9LA<@ A95?47BCD<SFAO@ GE?B-
6<S@. 

� 2022 7B8G 6 �D4EABSDE>B@ >D49 
EB5D4A 5B74FO= GDB:4= >4DFBH9?S. 
�EFP FB?P>B B8A4 CDB5?9@4 3 A9F J9-
AO A4 F4>B= B5NƇ@ >4DFBH9?S. � EB-
:4?9A<R, G A4E 6 %<5<D< A98BEF4-
FBKAB C9D9D45BF><, EBBF69FEF69AAB, 
BEAB6A4S @4EE4 >4DFBH9?S <ECB?P-
;G9FES >4> CDB8B6B?PEF69AA4S 8?S 
A9CBED98EF69AAB7B CBFD95?9A<S. 
!9 C9D9D454FO649FES >4DFBH9?P A4 
>D4I@4?, >4> >4DFBH9?9CDB8G>F, 4 ;A4-
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AB= EFB<@BEF<. � J9A4 A4 B5OKAO= 
CDB8B6B?PEF69AAO= >4DFBH9?P A<;-
>4S. �; %<5<D< 69;F< >4DFBH9?P 6 96-
DBC9=E>GR K4EFP EFD4AO A96O7B8AB.
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D4AA<I 90-I, 2000-I 7B8B6, >BFBDO9 
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F<FP 46FBDE><I CD46. %BDF4 <ABEFD4A-

AB= E9?9>J<< �<A9F4, (9?B>E, �98< 
�?QD, �AAB64FBD < 8DG7<9 CB?GK<?< 
L<DB>B9 D4ECDBEFD4A9A<9. 
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5?R84FP (�4?4, �974, �4?F<> DBG; < 8D.). 
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E<< ;4CD9FSF 6OD4M<64FP QF< EBDF4. 
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89A<9@, D4ECDBEFD4A9A<9@ A4 DBE-
E<=E><9 DOA><, 6 CBE?98A<9 7B8O 
EBED98BFBK<?< ;89EP E6BƇ CDB<;6B8-
EF6B. !4K<A4S E <EIB8AB7B @4F9D<-
4?4 3 CDB5<DBKAOI D4EF9A<=, >BFB-
DO9 D4;@AB:4RF A4 F9DD<FBD<< $BE-
E<<, 6OD4M<64RFES @<A<->?G5A<, ;4-
F9@ <8ƇF CB?96B9 D9CDB8GJ<DB64-
A<9, FB 9EFP BEAB6AB= J<>? E9@9AB-
6B8EF64 B7DB@AB7B >B?<K9EF64 EBD-
FB6 D4ECB?B:9A 6 $(. 

#BQFB@G CDB5?9@O ;46B;4 <EIB8AB-
7B @4F9D<4?4 <?< A<;>B= D9CDB8G>-
J<< A9 EGM9EF6G9F. 1FB 6EƇ <@99FES 
G A4E 6 EFD4A9, >4> < 6B;@B:ABEF< 
8?S CDB<;6B8EF64.

�DB@9 FB7B, E97B8AS 8BEF4FBKAB9 >B-
?<K9EF6B DBEE<=E><I EBDFB6, >BFBDO9 
CDB<;6B8SFES CB F9@ :9 FD95B64A<-
S@ < F9IAB?B7<<. �9; >4DFBH9?S @O 
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#B6OL9A<9 B59EC9K9AABEF< CBK6 
BEAB6AO@< M?9@9AF4@< C<F4A<O 
D4EF9A<= 6 $9ECG5?<>9 �4L>BDFBEF4A 

E>4S EF9CA4S pH 3 6,0 (5?<;><9 > A9=-
FD4?PAO@ CBK6O), ;4GD4?PE>4S EF9C-
A4S ?/E pH 3 6,0 (5?<;><9 > A9=FD4?P-
AO@ CBK6O), 7BDAB-?9EA4S ?/E pH 3 
5,9 (5?<;><9 > A9=FD4?PAO@). �4> 6<-
8<@, ><E?O9 CBK6O 6 BEAB6AB@ CD9-
B5?484RF 6 E969DAB= K4EF< $�, IBFS 
@9EF4@< 6EFD9K4RFES < 6 R:AB= CB-
?B6<A9. � $9ECG5?<>9 A4EK<FO649FES 
1,5 FOE. 74 ><E?OI CBK6, FD95GRM<I 
BEB5B7B CB8IB84. � ED98A9@ CB $9ECG-
5?<>9 pH 3 5,8%, KFB BFABE<FES > >4-
F97BD<< «5?<;>B > A9=FD4?PAO@ CB-
K64@». 

&4>:9 6 C4IBFAB@ E?B9 CBK6O D4;AB9 
EB89D:4A<9 HBEHBD4 P2O5: BF A<;>B-
7B 6 E969DB-6BEFBKAB= 3 43 @7/>7 8B 
115 @7/>7 6 R:AB= ?9EB-EF9CAB= ;B-
A9. %BBF69FEF69AAB, CD< 6A9E9A<< 
G8B5D9A<= E9?PIB;FB64DBCDB<;6B-

#BK69AAB->?<@4F<K9E><9 GE?B6<S 
$� D4;AO9 CB CD<K<A9 FB7B, KFB A4 
F9DD<FBD<< D4ECB?B:9AO 'D4?PE><9 
7BDO. �E97B 6 $9ECG5?<>9 A4EK<FO-
649FES L9EFP CD<DB8AB->?<@4F<K9-
E><I ;BA.

�4> D4ECD989?S9FES EB89D:4A<9 7G-
@GE4 6 C4IBFAB@ E?B9 CBK6O? � ED98-
A9@ 3 6,9%, AB BAB BF?<K49FES CB CD<-
DB8AB->?<@4F<K9E><@ ;BA4@. �B?99 
A<;>B9 EB89D:4A<9 7G@GE4 (5,4%) 
A45?R849FES 6 %969DAB= ?9EBEF9C-
AB= ;BA9, 5B?99 6OEB>B9 (7,6%) 3 6 CB-
K64I %969DB-6BEFBKAB= ?9EBEF9C<.

%F9C9AP ><E?BFABEF< F4>:9 @9AS9FES 
CB ;BA4@. &4>, E969DA4S ?/E pH 3 5,0 
(ED98A9><E?O9 CBK6O), E969DB-6BE-
FBKA4S ?/E pH 3 5,5 (E?45B><E?O9 CB-
K6O), R:A4S ?/E pH 3 5,7 (5?<;><9 
> A9=FD4?PAO@ CBK6O), CD98GD4?P-

8<F9?< 8B?:AO GK<FO64FP 6E9 QF< 
H4>FBDO.
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69FDB@ EBEF46?S9F 10-17 FBAA, 6 35 
D97<BA4I CDB<EIB8<F BCGEFOA<64-
A<9 A4 C?BM48< 100 FOE. 74, A45?R-
84RFES CDBJ9EEO 6FBD<KAB7B ;4EB-
?9A<S, <EEGL9A<S CBK6, <DD<74J<BA-
AB= QDB;<<, C9D9GC?BFA9A<S < F4> 
84?99. #D4>F<K9E>< CB 6E9@ D97<-
BA4@ $( G@9APL49FES EB89D:4A<9 
7G@GE4, C<F4F9?PAOI Q?9@9AFB6, EA<-
:49FES @BMABEFP 7G@GEB6B7B 7BD<-
;BAF4, CDB<EIB8<F CB8><E?9A<9 CB-
K6O. 

� �4L>BDFBEF4A9 9:97B8AB F9DS9FES 
B>B?B 3 @?A FBAA 7G@GE4 6 D9;G?PF4-
F9 6B8AB=, 69FDB6B= QDB;<<, 4 698P 
ED98A99 EB89D:4A<9 7G@GE4 6 C4IBF-
AB@ E?B9 CBK6O >B784-FB EBEF46?S-
?B 11-12%, 4 E97B8AS CB IB;S=EF64@ 3 
BF 5 8B 8%. &4>:9 6 $9ECG5?<>9 @AB-
7B D4EFGM<I B6D47B6. 

�BA9KAB, CD46<F9?PEF6B@ D97<BA4 
G89?S9FES 5B?PLB9 6A<@4A<9 CD9-
8BF6D4M9A<R QF<I A974F<6AOI S6?9-
A<=, CD<A<@4RFES D4;AO9 >B@C?9>E-
AO9 CDB7D4@@O CB6OL9A<S C?B8B-
DB8<S CBK6, AB, > EB:4?9A<R, BA< A9 
H<A4AE<DGRFES CB?ABEFPR. 
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K4?9 2000-I 7B8B6 6 �4L>BDFBEF4A9 
5O?B 6O6989AB <; C4LA< B>B?B 1,2 
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E6BƇ C?B8BDB8<9.
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$�, 47D4DAB7B GA<69DE<F9F4, E4@4D-
E><I GKƇAOI B5B5M9AO D9;G?PF4FO 
CBK69AAOI B5E?98B64A<= ;4 CBE?98-
A<9 30-40 ?9F. #B>4 84AAO9 CB C?4-
A<DB64A<R CDBF<6BQDB;<BAAOI @9-
DBCD<SF<= < <ECB?P;B64A<R 897D4-

8<DB64AAOI ;9@9?P EF4AB6<FES 6EƇ 
5B?PL9, F4>, 6 1973 7B8G C?BM48P E<?P-
ABE@OFOI CBK6 D46AS?4EP 4600 74, FB 
E9=K4E 3 5B?99 11 FOE. 74. �;@9A9A<9 
C?B8BDB8<S CBK6 CDB<EIB8<F < 6 �RD-
FR?<AE>B@ D4=BA9, 789 @BMABEFP 7G-
@GEB6B7B 7BD<;BAF4 G@9APL49FES: 
E 53 E@ 8B 39 E@ E97B8AS. «!9 FDG8AB 
CBEK<F4FP, E>B?P>B ?9F �RDFR?< 5G8GF 
6B?P7BFAB :<FP, 4 CBFB@ A4KAGF >B6O-
DSFP @4F9D<AE>GR CBDB8G», 3 7B6BD<F 
)4?<? %4H<A. � F4>4S 59;D48BEFA4S 
>4DF<A4 A45?R849FES CB @AB7<@ D4=-
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6<:AB7B HBEHBD4, < B5@9AAB7B >4-
?<S, A9E@BFDS A4 FB, KFB A4 F9I CB?SI, 
789 6ABESF G8B5D9A<S, A45?R849FES 
G69?<K9A<9 @<A9D4?PAOI 69M9EF6. 
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CBK6O F4>:9 EA<:4RFES, 4 C?BM48< 
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8<DB64AAOI ;9@9?P B5B5M9AO CB 23 
D4=BA4@, A9<;GK9AAO@< BEF4RFES 10 
D4=BAB6. #BE?9 ;469DL9A<S D45BFO, 
5G8GF CB86989AO D9;G?PF4FO CB 6E9@ 
D4=BA4@ B EBEFBSA<< CBK6O.

+9@ BF?<K49FES AOA9LA99 CBK69A-
AB9 B5E?98B64A<9? �E?< D4APL9 97B 
CDB6B8<?< 6 D4@>4I IB;S=EF6, 789 
7D4A<JO 5O?< GEFB=K<6O < A9 @9-

>BFBDO9 A9 @9ASRFES. � 6 QFB@ BF?<-
K<9 EB6D9@9AAOI CBK69AAOI B5E?9-
8B64A<=.

#D4>F<K9E>< CB 6E9@ D4=BA4@ CDB<E-
IB8<F 897D484J<S CBK6O, > CD<@9DG,
6 �?PL996E>B@ D4=BA9 6 1973 7B8G EB-
89D:4A<9 7G@GE4 EBEF46?S?B 38 FOE. 74 
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6 G8B5D9A<SI E >4:8O@ 7B8B@ G69-
?<K<649FES.  <DB6B= CD4>F<>B= 8B-
>4;4AB, KFB CD< AG?96B= F9IAB?B7<< 
No-till C?B8BDB8<9 CBK6 CBEF9C9A-
AB 6BEEF4A46?<649FES, GDB:4=ABEFP 
G69?<K<649FES, >4> < D9AF459?PABEFP 
CDB<;6B8EF64, ;4EBD9AABEFP CBE96B6 
< CBFD95ABEFP 6 G8B5D9A<SI CBEF9-
C9AAB G@9APL4RFES. $4EF<F9?PAO9 
BEF4F>< ECBEB5EF6GRF G69?<K9A<R 
C?B8BDB8<S CBK6O, 4 CD< D45BF9 CB 
EF9DA9 A9 CDB<EIB8<F 6B8AB= < 69-
FDB6B= QDB;<<. �E9 C?REO A4?<JB. 

«� EB:4?9A<R, E9?PIB;FB64DBCDB-
<;6B8<F9?< $BEE<< FDG8AB C9D9IB-
8SF A4 No-till.  9L4RF 69>4@< E?B-
:<6L<9ES FD48<J<<, >4> «BF9J C4I4?, 
898 C4I4? < S 5G8G C4I4FP». #D< FD4-
8<J<BAAB= F9IAB?B7<< EFB<F KGFP B5-

� 9E?< 6E9 QF< H4>FBDO @B:AB 6BE-
EF4AB6<FP, CBFD4F<6 EGM9EF69AAO9 
EG@@O 89A97, FB 7G@GEB6O= 7BD<;BAF 
6BEEF4AB6<FP A96B;@B:AB. �EF4F<, 
B8<A E4AF<@9FD CBK6O 6BEEF4A46?<-
649FES CD<@9DAB 500-1000 ?9F 6 9EF9-
EF69AAOI GE?B6<SI. � A9>BFBDOI IB-
;S=EF64I $9ECG5?<>< 7G@GEB6O= 7B-
D<;BAF BEF4ƇFES A4 7D4A< 15-18 E@. 
#BK69AAB9 C?B8BDB8<9 EA<:49FES, 
< A9?P;S CB;6B?<FP CBF9DSFP QFBF J9A-
AO= E?B= CBK6O. 

�B 6E9@ CD<K<A4@ 8B546?S9FES H4>-
FBD <;@9A9A<S >?<@4F4. � ED98A9@ 
;4 100 ?9F 69DBSFABEFP ;4EGI< A4 2:-
AB@ 'D4?9 EBEF46?S9F 42% 3 E4@O= 
6OEB><= CB>4;4F9?P 6 $(. % G69?<K9-
A<9@ ED98A97B8B6OI F9@C9D4FGD ;4-
EGI4 CB6FBDS9FES CD4>F<K9E>< K9-
D9; 7B8.

&�)!"�"���, 
�"&"$/� %#�%�2& �� �2

'KƇAO9 $9ECG5?<>< �4L>BDFBEF4A 
CD98?474RF F9IAB?B7<<, >BFBDO9 A9 
FB?P>B EC4EGF ;9@?R, AB < CB6OESF 
9Ƈ C?B8BDB8<9. 

#BK6BE59D974RM99 ;9@?989?<9 3 
QFB @<A<@4?PAB9 A4DGL9A<9 CBK6O,
CD< AG?96B= B5D45BF>9 (F9IAB?B7<S 
No-till) CBK64 9:97B8AB A9 C9D96B-
D4K<649FES, 4 CDB6B8<FES CDS@B= 
CBE96. "5S;4F9?PAO@ S6?S9FES 8<-
69DE<H<>4J<S >G?PFGD 3 <ECB?P;B-
64A<9 CBK6BG?GKL4RM<I E96BB5B-
DBFB6. #D< FD48<J<BAAB= F9IAB?B-
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� 03 @ O 7 = 5 = 8 5 ? > G 2 O >B E > 4 0 < 8 ? @ > -
< O H ; 5 = = > AB 8, 4 > 1 O G 0 ? > ; 5 7 = O E 8 A-
: > ? 0 5 < O E 8 = 5 DB 8, : 8 A ; >B = O 5 4 > 6 4 8 
8 7 < 5 = O NB @ 5 0 : F 8 N ? > G 2 5 = = > 9 A @ 5 -
4 O, G B > ? > 2 O H 0 5 B @ 0 A B 2 > @ 8 < > A B L 
A > ; 5 9 : 0 ; L F 8 O 8 ? > 4 2 8 6 = > A B L 3 C-
< C A > 2 O E : 8 A ; >B.

� 0 < 5 B = > C 2 5 ; 8 G 8 ; 0 A L ? ; > I 0 4 L : 8 A -
; O E ? > G 2, : >B > @ 0 O 2 = 0 AB > O I 5 5 2 @ 5 -
< O A > AB 0 2 ; O 5B 1 > ; 5 5 1, 7 < ; = 3 0. � @ > -
8 A E > 4 8 B ? > 4 : 8 A ; 5 = 8 5 4 0 6 5 G 5 @ = > -
7 < > 2. � @ > 1 ; 5 < 0 8 E 8 7 2 5 AB : > 2 0 = 8 O 
A B 0 = > 2 8 B A O 0 : B C 0 ; L = > 9 = 5 B > ; L : > 
2 A 2 O 7 8 A = 5 1 ; 03 > ? @ 8 OB = > 9 @ 5 0 : F 8 5 9 
A @ 5 4 O, = > 8 = 5 4 > AB 0B : > < ? > 4 2 8 6 = >3 > 
: 0 ; L F 8 O 2 ? > G 2 0 E, : >B > @ O 9 AB 0 = > 2 8B-
A O ; 8 < 8B 8 @ C N I 8 < C @ > 6 0 9 D 0 :B > @ > <.

� = >3 > ; 5B = O O 3 ; C 1 > : 0 O 2 A ? 0 H : 0 A : ; > -
= > 2 O E 7 5 < 5 ; L A 1 ; 8 7 : 8 < 7 0 ; 53 0 = 8 -
5 < : > @ 5 = = O E >B ; > 6 5 = 8 9 = 5 ? > A @ 5 4 -
AB 2 5 = = > A ? > A > 1 AB 2 C 5B ? 5 @ 5 = > A C : 0 < -
= 5 9 2 ? 0 E >B = O 9 3 > @ 8 7 > =B. � > AB 5 ? 5 = -
= > 5 2 O 4 C 2 0 = 8 5 8 A < O 2 = 0 8 1 > ; 5 5 
? ; > 4 > @ > 4 = >3 > 3 C < C A > 2 >3 > A ; > O ? > G-
2 O ? @ 8 2 > 4 8 B : ? > O 2 ; 5 = 8 N = 0 ? > -
2 5 @ E = > AB 8 : 0 < 5 = 8 AB O E 3 > @ 8 7 > = B > 2. 
� ; > I 0 4 L B 0 : 8 E ? > G 2 ? >  5 A ? C 1 ; 8-
: 5 � 0 H : > @B > AB 0 = A > AB 0 2 ; O 5 B 1 > ; 5 5 
9 9 0 B O A. 3 0 ( 1 6, 6 % A 5 ; L E > 7 C3 > 4 8 9).

� = 0 G 8 B 5 ; L = O 5 ? ; > I 0 4 8 A 5 ; L A : > E > -
7 O 9 A B 2 5 = = O E 7 5 < 5 ; L ( > : > ; > 3 < ; = 
3 0) 7 0 = 8 < 0 N B 5 A B 5 A B 2 5 = = O 5 : > @ < > -
2 O 5 C3 > 4 L O – A 5 = > : > A O 8 ? 0 AB 1 8 I 0, 
A C I 5 AB 2 5 = = 0 O G 0 AB L : >B > @ O E 4 53 @ 0 -
4 8 @ > 2 0 = 0. � A = > 2 = O 5 ? @ 8 7 = 0 : 8 4 5 -
3 @ 0 4 0 F 8 8 : > @ < > 2 O E C3 > 4 8 9 A 2 8 4 5 -
B 5 ; L AB 2 C NB > : @ 0 9 = 5 = 5 @ 0 F 8 > = 0 ; L -

� � � � � � � / « ! � � � � � " � »

               " 5 ; 5 D > = 3 > @ O G 5 9 ; 8 = 8 8  8- 8 0 0- 2 0 0- 8 2- 8 2               w w w. s y n g e nt a.r u
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 3%!"� %�"&"�"�%&�" � #�� �!!"� ���"

�AF9AE<6ABEFL DBEF4 
5OK>B6 @OEAOI CBDB8

(BD@<DB64A<9 C?9@9AAB= J9AABEF< 8B@4LA<I :<6BFAOI BJ9-
A<649FES 6B 6;4<@BE6S;< E <I DBEFB@ < D4;6<F<9@. �?S @SEAB7B 
E>BFB6B8EF64 6 >4K9EF69 64:A9=L97B CB>4;4F9?S <AF9AE<6AB-
EF< DBEF4 < D4;6<F<S 6OEFGC49F :<64S @4EE4 E>BF4, >BFBD4S 
6 5B?PL9= @9D9 I4D4>F9D<;G9F 97B CDB8G>F<6ABEFP.

;G 5OK>B6 III 7DGCCO. 1FB :9 CD9<@G-
M9EF6B 79D9HBD8E><I 5OK>B6 CB 84A-
AB@G CD<;A4>G EBID4A<?BEP 6 15 
< 18 @9ESJ96. #D96BEIB8EF6B CB QFB-
@G CB>4;4F9?R A48 5OK>4@< 459D-
8<A-4A7GEE>B= < >4?@OJ>B= CBDB8O 
6 QF<I 6B;D4EF4I EBEF46?S?B 16,1 >7 
(3,9%) < 47,2 (12,5%); 20,5 >7 (4,2%) 
< 54,1 >7 (11,9%) EBBF69FEF69AAB. 

%?98G9F BF@9F<FP D4;A<JG 6 :<6B= 
@4EE9 5OK>B6 >4?@OJ>B= < 459D-
8<A-4A7GEE>B= CBDB8 6 CB?P;G CB-

17,0% B>4;4?<EP 5OK>< III 7DGCCO, 
K9@ E69DEFA<>< 459D8<A-4A7GEE>B= 
< >4?@OJ>B= CBDB8. � >BAJG CB8EBE-
AB7B C9D<B84 6 6B;D4EF9 8 @9ESJ96 
5OK>< 79D9HBD8E>B= CBDB8O CB <;G-
K49@B@G CB>4;4F9?R CD96OL4?< E69D-
EFA<>B6 459D8<A-4A7GEE>B= < >4?@OJ-
>B= CBDB8O A4 6,5 >7 (2,9%) < 16,3 >7 
(7,5%) (F45?.1).

� 7B8B64?B@G 6B;D4EFG CB 84AAB@G 
CB>4;4F9?R CD96BEIB8EF6B EBEF46?S-
?B 9,7 >7 (2,9%) < 27,6 >7 (8,7%) 6 CB?P-

#B E>BDBEF< 69EB6B7B DBEF4 EG8SF B 79-
A9F<K9E>B@ CBF9AJ<4?9 @B?B8AS>4 
@SEAOI CBDB8, KFB S6?S9FES 7?46AB= 
BEB59AABEFPR E9?9>J<BAAB-C?9@9A-
AB= D45BFO 6 BFD4E?<. %D98A<= CB>4-
;4F9?P :<6B= @4EEO 6 CD989?4I >BA-
>D9FAB7B C?9@9AAB7B EF484 S6?S9FES 
E4@O@ B5N9>F<6AO@ >D<F9D<9@ C?9-
@9AAB= J9AABEF<.
$4EE@BFD<@ BCOF :<6BFAB6B8B6 #D<-
@BDE>B7B >D4S. !B6BDB:89AAO9 5OK-
>< FD9I CBDB8 <@9?< A9B8<A4>B6GR 
:<6GR @4EEG, F4>, FS:9?99 A4 4,6 3 

$. �. ��.���, @C:>2>48B5;L =0CG=>3> 
=0?@02;5=8O $���# $�& �!"  ��, 4>:B>@ A-E 
=0C:, ?@>D5AA>@
 . $. " �",/����, =0CG=O9 A>B@C4=8: $���# 
$�& �!"  ��, :0=4840B 18>;>38G5A:8E =0C:

�OK>< 459D8<A-4A7GEE>B= CBDB8O 6 6B;D4EF9 18 @9ESJ96
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�<A4@<>4 45EB?RFAB7B CD<DBEF4 
:<6B= @4EEO 5OK>B6 6 D4;AO9 C9-
D<B8O DBEF4 CD<6989A4 6 F45?<J9 2 
(D<E.1,2,3).

 B?B8AS> III 7DGCCO 6B 6E9 C9D<B8O 
DBEF4 <@9? 6OEB><= 45EB?RFAO= 
CD<DBEF :<6B= @4EEO, BF?<KAO= BF 
5OK>B6 459D8<A-4A7GEE>B= < >4?@OJ-
>B= CBDB8.

� CB8EBEAO= C9D<B8 DBEF 84AAB7B 
CB>4;4F9?S 6 CB?P;G 5OK>B6 III 7DGC-
CO EBEF46<? 5,4 >7 (2,7%) < 12,7 >7 
(6,5%); 6 6B;D4EFAB= C9D<B8 BF 8 8B 
12 @9E. 33,2 >7 (2,9%) < 11,3 >7 (11,0%); 

:<6B= @4EEO 5OK>B6 459D8<A-4A-
7GEE>B= < >4?@OJ>B= CBDB8 6 CB?P-
;G C9D6OI.

$4;A<JG CB :<6B= @4EE9 < 45EB?RFAB-
@G CD<DBEFG ED98< :<6BFAOI @B:AB 
B5NSEA<FP BF?<K4RM9=ES QA9D7<9= 
DBEF4 G CB8BCOFAOI :<6BFAOI. 

&4>4S :9 ;4>BAB@9DABEFP BF@9K9A4 
< 6 8<A4@<>9 ED98A9EGFBKAOI CD<-
DBEFB6 :<6B= @4EEO CB8BCOFAB7B 
@B?B8AS>4 (F45?.3).

� J9?B@, ;4 69EP C9D<B8 6OD4M<64-
A<S < BF>BD@4, A4<5B?99 6OEB>B= 

E?98A<I. �F4>, > 18 @9ESKAB@G 6B;-
D4EFG :<64S @4EE4 5OK>B6 459D8<A-
4A7GEE>B= CBDB8O 5O?4 6OL9 A4 
33,6 >7 <?< 7,4%.

� J9?B@ :<6BFAO9 6E9I 7DGCC > 18-@9-
ESKAB@G 6B;D4EFG 8BEF<7?< :<6B= 
@4EEO 453,6-507,7 >7, KFB EBBF69F-
EF6B64?B J9?S@ < ;484K4@ <EE?98B-
64A<=.

6 6B;D4EFAB= C9D<B8 BF 12 8B 15 @9E. 
3 6,4 >7 (8,8%) < 19,3 >7 (32,2%); 6 6B;-
D4EFAB= C9D<B8 BF 15 8B 18 @9E. 
3 4,4 >7 (5,7%) < 6,9 >7 (9,2%). � J9?B@, 
;4 C9D<B8 6OD4M<64A<S < BF>BD@4 
<;GK49@O= CB>4;4F9?P EBEF46<? 
19,4 >7 (4,2%) < 50,5 >7 (11,7%). 

�4AAGR F9A89AJ<R @B:AB A45?R84FP 
BFABE<F9?PAB 45EB?RFAB7B CD<DBEF4 

�B;D4EF, @9E.
�DGCC4

I (>4?@.) II (459D8<A-4A7GEE.) III (79D9H.)

!B6BDB:89AAO9 21,2 ± 0,34 23,7 ± 0,48 24,8 ± 0,36*

8 216,3 ± 2,85 226,1 ± 2,88 232,6 ± 3,07**

12 318,7 ± 2,96 336,6  ± 3,81 346,3 ± 3,28***

15 378,4 ± 3,15 409,5 ± 4,04 425,6  ± 4,13***

18 453,6 ± 5,11 487,2 ± 5,87** 507,7 ± 5,24***

&45?<J4 1 – �<A4@<>4 :<6B= @4EEO CB8BCOFAOI 5OK>B6 (X ± SX)
#D<@9K4A<9: * - P<0,05; ** - P<0,01, ***-$<0,001 ;89EP < 84?99

�OKB> >4?@OJ>B= CBDB8O E>BF4 6 6B;D4EF9 18 @9ESJ96
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QA9D7<9= DBEF4 BF?<K4?<EP 79D9HBD8-
E><9 5OK><. �F4>, BF DB:89A<S 8B 18 
@9ESJ96 G A<I 84AAO= CB>4;4F9?P 
EBEF46<? 894,3 7, KFB CD96OL4? QFBF 
CB>4;4F9?P I 7DGCCO A4 93,6 7, II 7DGC-

�B?99 CB?AB9 CD98EF46?9A<9 84-
9F ED46A<F9?PAO= DBEF CB8BCOFAOI 
:<6BFAOI A4 BEAB69 <;GK9A<S BFAB-
E<F9?PAB= E>BDBEF< DBEF4 6 D4;AO9 
6B;D4EFAO9 C9D<B8O <I :<;A<, >BFB-
D4S 6OK<E?S?4EP CB HBD@G?9 %. �DB-
8< (F45?.4).

�; 84AAOI F45?<JO 4 6<8AB, KFB 
E>BDBEFP DBEF4 6 D4;AO9 6B;D4EF-
AO9 C9D<B8O G CB8BCOFAOI :<6BF-
AOI 5O?4 A9D46AB@9DAB=. !4<5B?P-
LGR BFABE<F9?PAGR E>BDBEFP DBEF4 
@B:AB BF@9F<FP G 6E9I 7DGCC :<6BF-
AOI E DB:89A<S 8B 8-@9ESKAB7B 6B;-
D4EF4, 6 CBE?98GRM<9 C9D<B8O 84A-
AO= CB>4;4F9?P <89F A4 EA<:9A<9. 
�B?99 6OEB>4S BFABE<F9?PA4S E>B-
DBEFP DBEF4 5O?4 BF@9K9A4 G 5OK>B6 
I 7DGCCO.

&4><@ B5D4;B@, <AF9AE<6AB9 6OD4-
M<64A<9 < BF>BD@ 5OK>B6 >4?@OJ-
>B=, 459D8<A-4A7GEE>B= < 79D9HBD8-
E>B= CBDB8, CD< CDB6989A<< CBDB-
8B<ECOF4A<S BF DB:89A<S 8B 18-@9-
ESKAB7B 6B;D4EF4, CB;6B?<?B CB?G-
K9A<9 800,7- 894,3 7 ED98A9EGFBKAB-
7B CD<DBEF4 < 8BEF<:9A<9 6 18 @9-
ESJ96 :<6B= @4EEO 453,6 - 507,7 >7. 
%?98B64F9?PAB, :<6BFAO9 6OL9G>4-
;4AAOI CBDB8 484CF<DB64AO < IB-
DBLB CD<ECBEB5?9AO > Q>B?B7B-IB-
;S=EF69AAO@ GE?B6<S@ @GEEBAAB7B, 
6?4:AB7B < G@9D9AAB7B >?<@4F4 #D<-
@BDE>B7B >D4S.

CO - 36,0 7. � FB :9 6D9@S E?98G9F BF-
@9F<FP, KFB CB 4A4?B7<KAB@G CB>4;4-
F9?R 5OK>< 459D8<A-4A7GEE>B= CB-
DB8O CD96BEIB8<?< E69DEFA<>B6 
>4?@OJ>B= CBDB8O A4 57,6 7.

�B;D4EFAB= 
C9D<B8, @9E.

�DGCC4

I II III

0-8 195,1 202,4 207,8

8-12 102,4 110,5 113,7

12-15 60,0 72,9 79,3

15-18 75,2 77,7 82,1

0-18 432,4 463,5 482,9

�B;D4EFAB= 
C9D<B8, @9E.

�DGCC4

I II III

0-8 812,9±14,23 843,3±16,32 865,8±15,19

8-12 853,3± 17,72 920,8± 19,12 947,5± 21,53

12-15 666,7± 15,48 810,0± 21,62 881,1± 20,89

15-18 835,6± 24,07 863,3± 23,14 912,2± 22,66

0-18 800,7± 12,25 858,3± 13,37 894,3± 14,08

&45?<J4 2 - �<A4@<>4 45EB?RFAB7B CD<DBEF4 :<6B= @4EEO 5OK>B6 6 D4;AO9 
C9D<B8O DBEF4, >7

&45?<J4 3 – %D98A9EGFBKAO= CD<DBEF :<6B= @4EEO 5OK>B6 CB C9D<B84@ DBEF4, 7

�OK>< 79D9HBD8E>B= CBDB8O 6 6B;D4EF9 18 @9ESJ96

 3%!"� %�"&"�"�%&�" � #�� �!!"� ���"
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�7DB>B@C?9>E «�A4@O»: 
>B784 A4 H9D@9 FDG8OFEO 
@G:K<AO

IBFP E9=K4E BFCD46?S= A4 6OEF46>G. 
#B>4 K4EFP >BDB6 8B<FES, BEF46L<9ES 
F9DC9?<6B :8GF E6B9= BK9D98<, 
4 %9D79= �AFBAR> A46B8<F CBDS8B>, 
CB8B86<749F >BD@ CB5?<:9 > >BD-
@GL>4@. "A A9 EG9F<FES, AB 89?B 
6 DG>4I @G:K<AO ECBD<FES 5OEFDB.

!4 @B= >B@@9AF4D<= CB CB6B8G K<-
EFR?P, BF69K49F:

�0B0;LO ���/�����
�C@B0<OHA:89 @09>= �C@30=A:>9 >1;0AB8
$>B> 02B>@0

�<8<DGRMGR CB;<J<R 6 CDB<;6B8EF69 EODB7B @B?B>4 6 �4GD4?P9 ;4A<@49F �GDF4@OLE><= B>DG7, 
789 CB?GK4RF 5B?99 FD9F< CDB8G>J<< BF B5M9B5?4EFAB7B B5N9@4. !4 E97B8ASLA<= 89AP 6 D4=BA9 
CDB<;6989AB 3941 F EODB7B @B?B>4, KFB A4 679 FBAA 5B?PL9, K9@ 7B8B@ D4A99. 1FB B5GE?B6?9AB 
A4?<K<9@ 6 E9?PE>BIB;S=EF69AAOI BD74A<;4J<SI < >D9EFPSAE>B-H9D@9DE><I IB;S=EF64I E4@B7B 
5B?PLB7B 8B=AB7B EF484 6 5B?99, K9@ 2000 7B?B6. &4>:9 >GDF4@OLE><9 :<6BFAB6B8O CB6OL4RF CDB-
8G>F<6ABEFP >BDB6, G?GKL4S <I 79A9F<K9E><= CBF9AJ<4?, 5?47B84DS HGA>J<BA<DB64A<R 6 B>DG79 
C?9@;46B84 CB D4;6989A<R >DGCAB7B DB74FB7B E>BF4 7B?LF<AE>B= CBDB8O < L9EF< CGA>FB6 <E>GE-
EF69AAB7B BE9@9A9A<S :<6BFAOI.

&�)!"�"���  "�"+!"� #$"�'�&��!"%&�

--->

 O ;49I4?< A4 69DIAƇ6E>GR H9D-
@G, D4ECB?B:9AAGR 6 E9?9 �9DIA99 
C?9@;46B84 47DB>B@C?9>E4 «�A4-
@S», C9D98 A4K4?B@ B5989AAB= 8B=-
><. �AF9D9EAB A45?R84FP, 4 FBKA99, 
E?GL4FP, >4> :<6BFAB6B8K9E>B9 CB-
@9M9A<9 CBEF9C9AAB A4CB?AS9FES 
;6G>4@<: A4K<A4RF CD<;O6AB @O-
K4FP >BDB6O, A4CB@<A4S B E6B9= H<-
;<B?B7<K9E>B= A9B5IB8<@BEF< BF-
84FP @B?B>B, 7DB@K9 I?BC4RF 869D< 
< 5DS>4RF 5<8BAO, D4;84RFES 69EƇ-
?O9 :9AE><9 < @G:E><9 7B?BE4.

'8<6<F9?PAB FB, KFB 6 QFB= E9?PE>B= 
7?G5<A>9 A4 H9D@9 BC9D4FBD4@< @4-
L<AAB7B 8B9A<S FDG8<FES A9@4?B 
@G:K<A. % %9D799@ !<>B?496<K9@ 
�AFBAR>B@, @AB7B>D4FAO@ GK4EFA<-
>B@ < CD<;ƇDB@ :<6BFAB6B8K9E><I 
>BA>GDEB6, @O ;A4>B@O, F9C9DP :9 
G84?BEP CBB5M4FPES < E 8DG7<@< 
CD98EF46<F9?S@< QFB= CDBH9EE<<.

%� ��!/� #"�$3� ����$"�

!4 6FBDB= :<6BFAB6B8K9E>B= 54;9 
5GDƇA>< A4EFB?P>B BCDSFAO9, KFB <I 
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3 &4> @9:8G 89?B@ MƇF>G 6;S? < CB-
K<EF<? >BDB6GL>G, 4 9MƇ BC<?4 CB-
5B?PL9 A4EOC?9LP, 6BF BA< < K<-
EF9AP><9, EBBF69FEF69AAB < @B?B>B 
5G89F K<M9.

� QFB= CDBH9EE<< 8BSD4 @G:K<A4 
G:9 5B?99 20 ?9F. �MƇ @4?PK<L>B=, 
4 :<? BA FB784 6 �69D<AB7B?B6E>B@ 
D4=BA9, %9D79= CB@B74? E6B9= @4@9, 

3 #B?GK49FES-CB?GK49FES, 3 CBI64?<-
?4 C4DAS E9?9>J<BA9D !489:84 �4-
?9AF<AB6A4 �G;A9JB64. 3 �4AS G A4E 
E>DB@AO=, CBQFB@G D9;G?PF4F4@< 
I64EF4FPES A9 5G89F, FB?>B6O=, EF4D4-
F9?PAO=, 84 < CD<@9D 9@G 9EFP E >B-
7B 5D4FP.

� CDBL?B@ 7B8G %9D79= �AFBAR> CB-
?GK<? BF >4:8B= >BDB6O 8368 ><?B-
7D4@@B6, 4 �64A !4DO>B6 3 CB 7952 
><?B7D4@@4.

�"3&0%3 !'�!" !� $��"&/

#B;A4>B@<?4 A4E !489:84 �4?9AF<-
AB6A4 < E �<>FBDB@ �9AA48P96<K9@ 
�9;?9C><AO@, D45BF4RM<@ A4 H9D-
@9 K9FOD9 7B84. #B <FB74@ CDBL?B7B 
7B84 BA CB?GK<? CB 6118 ><?B7D4@-
@B6 BF >4:8B= >BDB6O.

3 �A49F9, A<>B784 A9 8G@4?, KFB B>4-
:GEP A4 H9D@9. 3 EFDB<F9?P: D45BF4? 
LFG>4FGDB@, @4?SDB@, >4@9AM<>B@, 
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