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� A4EFBSM99 6D9@S BJ9A>G >4K9EF64 B>DG:4RM9= ED98O < 99 >B@CBA9AFB6 @B:AB CDB6B8<FP 
86G@S BEAB6AO@< 7DGCC4@< @9FB8B6 3 B8A< <; A<I CB;6B?SRF BJ9A<64FP >4K9EF6B ED98O CB 
45<BF<K9E><@ CB>4;4F9?S@, «CD<5BDAO@» ECBEB5B@; E CB@BMPR 8DG7<I @B:AB EG8<FP B EBEFBSA<< 
D4;AOI Q>BE<EF9@ CB B5M9= D94>J<< 5<BFO <?< BF89?PAOI 99 EBEF46?SRM<I («5<B<A8<>4J<S») [1]. 
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CD<6?9>4F9?PABEFP E6S;4A4 E F9@, KFB, 6 5B?PL<AEF69 E?GK496, :<6O9 BD74A<;@O D947<DGRF A9 FB?P>B 
A4 <;@9A9A<9 C4D4@9FDB6 BF89?PAOI C4D4@9FDB6 45<BF<K9E>B= ED98O, AB < A4 <I >B@C?9>EAB9 
6B;89=EF6<9, KFB A96B;@B:AB GK9EFP, <ECB?P;GS FB?P>B >B?<K9EF69AAO9 CB>4;4F9?< BF89?PAOI 
H4>FBDB6. 

!4 CDBFS:9A<< DS84 ?9F A4@< CDB6B8<FES @BA<FBD<A7 EBEFBSA<S B>DG:4RM9= ED98O B8AB7B 
<; >DGCAOI 7BDB8B6 �?F4=E>B7B >D4S 3 A4G>B7D484 �<=E>4 3 @9FB84@< 5<B<A8<>4J<<. �?S QF<I J9?9= 
5O?< <ECB?P;B64AO  D4;AO9 7DGCCO BD74A<;@B6 [2, 3, 4, 6, 8]. � 84AAB@ EBB5M9A<< EB89D:4FES 
D9;G?PF4FO BJ9A>< >4K9EF64 ED98O 6 CDB@OL?9AAB= ;BA9 7BDB84 A4 BEAB69 <;GK9A<S EBEFBSA<S I6B< 
EBEAO B5O>AB69AAB= (Pinus sylvestris L.) 3 6<84, D9>B@9A8B64AAB7B 6 >4K9EF69 <A8<>4FBD4 @AB7<@< 
<EE?98B64F9?S@< [5, 7]. 

� >4K9EF69 @B89?PAOI C?BM48B> 5O?< 6O5D4AO FBK>< E D4;?<KAB= EF9C9APR 4AFDBCB79AAB7B 
6B;89=EF6<S (D<E.1).  &BK>4 1 3 CDB@OL?9AA4S ;BA4, D4=BA &1*-1. $4EF<F9?PABEFP CD98EF46?9A4 
GK4EF>4@< 45BD<79AAB7B ;D9?B7B EBEAB6B7B ?9E4 EB E?45B 6OD4:9AAO@ CB8?9E>B@ < D4;D9:9AAO@ 
FD46SAO@ CB>DB6B@, GK4EF>4@< E@9L4AAB7B 59D9;B6B-EBEAB6B7B ?9E4 E D4;6<FO@ CB8?9E>B@ < 
D4;ABFD46P9@ E 8B@<A<DB64A<9@ ;?4>B6, IBDBLB 6OD4:9AAB= ?9EAB= CB8EF<?>B=. &BK>4 2 3 C?S:A4S 
;BA4 >64DF4?4 ��, GK4EFB> C9EK4AB7B 59D974, B>DG:9AAO= ;D9?O@ EBEAB6O@ ?9EB@ EB E?45B 
6OD4:9AAO@ CB8?9E>B@ < D4;D9:9AAO@ FD46SAO@ CB>DB6B@. &BK>4 3 3 GK4EFB> ;D9?B7B EBEAB6B7B 
?9E4 EB E?45B 6OD4:9AAO@ CB8?9E>B@ < D4;D9:9AAO@ FD46SAO@ CB>DB6B@, CDB5O 5D4?<EP A4 
G84?9A<< 100 @ BF 8BDB7<  H989D4?PAB7B ;A4K9A<S 3 +G=E>B7B FD4>F4. 

 

 
$<E.1. �4DF4 7. �<=E>4 E G>4;4A<9@ FBK9> E5BD4 @4F9D<4?4 8?S <EE?98B64A<= 

1 3  CDB@;BA4, &1*-1;  2 3  C?S: >64DF4?4 ��;  3 3 GK4EFB> +G=E>B7B FD4>F4 
 

 9FB8<>4 BJ9A>< >4K9EF64 B>DG:4RM9= ED98O E <ECB?P;B64A<9@ EBEAO B5O>AB69AAB= 
BEAB64A4 A4 <;GK9A<< EBEFBSA<S 99 I6B<.  �?S QFB7B A4@< BCD989?S?4EP 8B?S I6B<AB> E 6OD4:9AAO@< 
CB6D9:89A<S@< F<C4 I?BDB;B6 < A9>DB;B6, <;@9DS?4EP 8?<A4, L<D<A4 < CDB8B?:<F9?PABEFP :<;A< 
I6B< [9]. "CD989?S?<EP >?4EE CB6D9:89A<S < >?4EE GEOI4A<S CB 54?PAB= E<EF9@9: 

1. >?4EEO CB6D9:89A<S: 1 3 I6B<A>< 59; CSF9A; 2 3 I6B<A>< E A95B?PL<@ K<E?B@ @9?><I 
CSF9A; 3 3 I6B<A>< E 5B?PL<@ K<E?B@ K9DAOI < :9?FOI CSF9A. 

2. >?4EEO GEOI4A<S: 1 3 A4 I6B<A>4I A9F EGI<I GK4EF>B6; 2 3 A4 I6B<A>4I GEBI >BAK<> 2 3 5 

@@; 3 3 GEBI?4 1/3 I6B<A><; 4 3 6ES <?< 5B?PL4S K4EFP I6B<A>< EGI4S.  
$9;G?PF4FO <;GK9A<S EBEFBSA<S I6B< EBEAO B5O>AB69AAB=  CD<6989AO 6 F45?<J4I 1-2: 

 

&45?<J4 1 
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$9;G?PF4FO @BDHB@9FD<< I6B< EBEAO B5O>AB69AAB= 

 9EFB 6;OF<O B5D4;J4 �?<A4, @@ ,<D<A4, @@ 
#DB8B?:<F9?PABEFP 

:<;A<, ?9F 
#DB@;BA4, &1* 3 1 50,11 17,8 2,2 

#?S: D4=BA4 �� 48,79 16,6 2,3 

+G=E><= FD4>F 51,72 18,7 2,2 

 

&45?<J4 2 

$9;G?PF4FO <;GK9A<S EBEFBSA<S I6B< EBEAO B5O>AB69AAB=  

%BEFBSA<9 I6B< 

�B?S I6B<AB> BF B5M97B >B?<K9EF64 B5E?98B64AAOI, % 

#DB@;BA4, 
&1* 3 1 

#?S:A4S ;BA4 
>64DF4?4 �� 

+G=E><= FD4>F 

#B6D9:89A<9 I6B<:    

1-= >?4EE  66 90 79 

2-= >?4EE  23 10 22 

3-= >?4EE 11 0 0 

'EOI4A<9 I6B<:     

1-= >?4EE  7 95 85 

2-= >?4EE  13 5 5 

3-= >?4EE 18 0 0 

4-= >?4EE 62 0 10 

 

"5B5M9AAO9 84AAO9 B EBEFBSA<< I6B< EBEAO CD<6989AO 6 F45?<J9 3: 

 

&45?<J4 3 

�;@9A9A<S EBEFBSA<S I6B<AB> EBEAO B5O>AB69AAB= 6 B>D9EFABEFSI 7. �<=E>4 

#B6D9:89A<S I6B<AB> 
&BK>< 6;SF<S CDB5 

#DB@;BA4, &1* 3  
1, % 

#?S: D4=BA4 ��, % +G=E><= FD4>F, % 

"5M99 K<E?B B5E?98B64AAOI 
I6B<AB> 100 100 100 

�B?<K9EF6B A9 CB6D9:89AAOI 
I6B<AB> 66 79 90 

�B?<K9EF6B I6B<AB> E CSFA4@< 24 22 10 

�B?<K9EF6B I6B<AB> E 
GEOI4A<9@ 

93 15 5 

 

�A4?<; CB?GK9AAOI 84AAOI CB>4;O649F, KFB <; B5M97B K<E?4 <EE?98B64AAOI I6B<AB> (100 
LF.) A4 GK4EF>9 № 1 (#DB@;BA4, &1* 3 1) EF9C9AP CB6D9:89A<S I6B<AB> EBEF46<?B 24%, A45?R849FES 
FBK9KAO= A9>DB;. &4>:9 A4 ;89EP A45?R849FES 5B?PLB= CDBJ9AF GEOI4A<S I6B< 93 %. �B?PLB= 
CDBJ9AF GEOI4A<S A4 № 1 GK4EF>9 6 ED46A9A<< E GK4EF>B@, <;GK9AAB@ A4 +G=E>B@  FD4>F9 @B:AB 
B5NSEA<FP F9@, KFB DS8B@ D4ECB?4749FES &1*, 4 F4>:9 >DGCAB9 CD98CD<SF<9 «�?F4=5DB=?9D», 
S6?SRM<IES 69DBSFAO@< <EFBKA<>4@< 6O5DBEB6 6D98AOI < BC4EAOI 69M9EF6. !4 GK4EF>9 6 ;BA9 
C?S:4 D4=BA4 �� CDBIB8<F FD4EE4 ;8BDB6PS, 84AAO= ?9EAB= @4EE<6 ?R5SF :<F9?< 7BDB84 < 
<ECB?P;GRF 8?S D9>D94J<<. ;89EP ?9E 59;BC4E9A < <@99F K<EFO= 6B;8GI. 

�DB@9 BJ9A>< EBEFBSA<S I6B<  B >4K9EF69 ED98O @B:AB EG8<FP CB  69?<K<A9 CD<DBEF4, 
FB?M<A9 CB597B6, <I 69F6?9A<<, 6B;D4EF4 I6B<AB>. $9;G?PF4FO <;GK9A<S QF<I CB>4;4F9?9= CD<6989AO 
6 F45?<J9 3, 789 CD<6989AO ED98A<9 CB>4;4F9?<: 

 

&45?<J4 3 
$9;G?PF4FO <;GK9A<S H<;<B?B7<K9E>B7B EBEFBSA<S I6B< EBEAO B5O>AB69AAB=  

 9EFB 6;SF<S �?<A4 BE96OI CB597B6, 
@@ 

&B?M<A4 BE96OI 
CB597B6, @@ 

�9F6?9A<9, LF 

#DB@;BA4, 
 &1* 3 1 

12,8 5,1 4,1 
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#?S: D4=BA4 �� 12,5 5,7 3,2 

+G=E><= FD4>F 11,9 5,7 4,2 

 

%F9C9AP ;47DS;A9A<S 6B;8GI4 A4 <EE?98G9@OI GK4EF>4I BCD989?S?< CB BJ9ABKAB= L>4?9 (F45?. 4). 
 

&45?<J4 4 
1>ECD9EE 3 BJ9A>4 ;47DS;A9A<S 6B;8GI4 (I 3 VI) E <ECB?P;B64A<9@ EBEAO B5O>AB69AAB= 

 4>E<@4?PAO= 
6B;D4EF I6B< �?4EE CB6D9:89A<S I6B< A4 CB5974I 6FBDB7B 7B84 :<;A<* 

4 I I 3 II III 

3 I II III 3 IV 

2 II III IV 

2 �% IV IV 3 V 

1 �% IV V 3 VI 

1 �% �% VI 
*ПD<@9G4A<9: I 3 6B;8GI <894?PAB K<EFO=; II 3 K<EFO=; III 3 BFABE<F9?PAB K<EFO= («ABD@4»); IV 3 

;47DS;A9AAO= («FD96B74»); V 3 7DS;AO= («BC4EAB»); VI 3 BK9AP 7DS;AO= («6D98AB»); !% 3 A96B;@B:AO9 
EBK9F4A<S. 
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