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�>FG4?PABEFP F9@O <EE?98B64A<S. �>F<6AB9 CD<DB8BCB?P;B64A<9 < 

EB>D4M9A<9 C?BM48< A9A4DGL9AAOI ?9EB6 6O86<74RF A9B5IB8<@BEFP EBID4A9A<S 

GE?B6<= 5<BD4;ABB5D4;<S B5N9>FB6 H?BDO < H4GAO A4 GS;6<@OI CD<DB8AOI 

F9DD<FBD<SI, 4 F4>:9 CDB6989A<9 E6B96D9@9AAOI @9DBCD<SF<= CB <I 

D4J<BA4?PAB@G <ECB?P;B64A<R, 6BEEF4AB6?9A<R < BID4A9. �Eё 5B?PLGR J9AABEFP 

CD<B5D9F4RF <EE?98B64A<S @4?BA4DGL9AAOI ?9EAOI @4EE<6B6 (�DB@J96, 2004; 

�DB;B6E>4S, 2014), 6 K4EFABEF< A4 F9DD<FBD<SI 5<BEH9DAOI ;4CB698A<>B6 6 

D4@>4I 7?B54?PAB7B @BA<FBD<A74 ;4 EBEFBSA<9@ B>DG:4RM9= ED98O (#DB7D4@@4 

HGA84@9AF4?PAOI A4GKAOI <EE?98B64A<= $BEE<=E>B= 4>489@<< A4G> A4 

2021‒2030 77. GF6. D4ECBDS:9A<9@ #D46<F9?PEF64 $( BF 31.12.2020 №3684-D). 

�OS6<FP A4DGL9A<S A4 GDB6A9 E?45B7B 4AFDBCB79AAB7B 6B;89=EF6<S – 

CD<AJ<C<4?PAB 64:A4S < >?RK964S ;484K4 6 @BA<FBD<A79 9EF9EF69AAOI 

Q>BE<EF9@, CBE>B?P>G CBE?98GRM<9 GDB6A< FD4AEHBD@4J<< CD<DB8AOI 

>B@C?9>EB6 6>?RK4RF G:9 ;A4K<F9?PAO9 A9B5D4F<@O9 CD9B5D4;B64A<S 6E9I 

>B@CBA9AFB6 5<BJ9AB;4. %GM9EF6GRF D4;AO9 C9D9KA< CB>4;4F9?9=, >BFBDO9 

CB;6B?SRF 6OEFDB<FP 7D484J<< 4AFDBCB79AAOI A4DGL9A<= 6 5<B?B7<K9E><I 

E<EF9@4I, B8A4>B :<6BFAB@G @<DG A9 G89?S9FES 8B?:AB7B 6A<@4A<S (�4@OL96, 

1999; �9@<8B6<K, 2000; #GK><A, 2007; %B?B@BF<A, 2007; $BF4AB64, �4=84, 2016; 

,<L><A, 2016; �GA<A < 8D., 2017). �ECB?P;G9@O9 6 A4EFBSM99 6D9@S @9FB8O 

>BAFDB?S >4K9EF64 B>DG:4RM9= ED98O A9 6E9784 @B7GF 84FP 489>64FAGR >4DF<AG 

89=EF6<S A4DGL9A<= Q>BE<EF9@. �?S B5N9>F<6AB= BJ9A>< <;@9A9A<=, 

CDB<EIB8SM<I 6 9EF9EF69AAOI ?4A8L4HF4I, A9B5IB8<@ @AB7B>B@CBA9AFAO= 

CB8IB8. "8AB= <; 64:A9=L<I EBEF46?SRM<I ?9EAOI 5<BJ9AB;B6, 4 F4>:9 

A4<5B?99 G8B5AB= < CD98CBKF<F9?PAB= @B89?PAB= 7DGCCB= 8?S CDB6989A<S 

<EE?98B64A<= 6A9LA<I A4DGL9A<= A4;9@AOI CD<DB8AOI E<EF9@ CD< 

4AFDBCB79AAB@ 6B;89=EF6<< S6?SRFES @OL96<8AO9 7DO;GAO (#BCB6, 1998) 

5?47B84DS <I @AB7BK<E?9AABEF<, L<DB>B@G D4ECDBEFD4A9A<R, CD<69D:9AABEF< 

BCD989?ёAAO@ EF4J<S@, 6OEB>B= C?B8B6<FBEF< < ECBEB5ABEF< > 5OEFDB@G 
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CB?B6B@G EB;D964A<R CD< BFABE<F9?PAB >BDBF>B= CDB8B?:<F9?PABEF< :<;A< 

(�4LF4?PSA, %CD<A79D, 2012; �64AF9D, 2014). %?45O9 A4DGL9A<S ?9EAOI 

Q>BE<EF9@, E6S;4AAO9 E IB;S=EF69AAB= 89SF9?PABEFPR K9?B69>4, A9?P;S G?B6<FP 

CD< <EE?98B64A<< F<CB6B7B A45BD4 CD<;A4>B6 6<8B6-<A8<>4FBDB6. �OS6<FP 

84AAO9 CD9B5D4;B64A<S CB;6B?S9F >B@C?9>EAO= CB8IB8, >BFBDO= 5B?99 CB?AB 

BI64FO649F 6E9 4EC9>FO :<;A< 7DO;GAB6, <I 6;4<@B89=EF6<9 E B>DG:4RM9= 

ED98B= < 484CF4J<R 84:9 > E?45O@ A4DGL9A<S@ Q>BE<EF9@. 

�BEFDB@E>4S B5?4EFP B5?4849F GA<>4?PAO@< GK4EF>4@< 5<B@B6 F4ё:AB= 

5<BFO, 6 FB@ K<E?9 6>?RK4RM<@< C9D6B5OFAO9 9?B6O9 ?9E4 CB8;BAO R:AB= 

F4=7< (5<BEH9DAO= D9;9D64F «�B?B7D<6E><= ?9E»), >BFBDO9 @B7GF E?G:<FP 

QF4?BAB@ CD<DB8AOI >B@C?9>EB6 < CDBJ9EEB6, KFB B5GE?46?<649F 6B;@B:ABEFP 

ED46A<F9?PAB7B 4A4?<;4 I4D4>F9D<EF<> @OL96<8AOI 7DO;GAB6 6 D4;?<KAOI 

GE?B6<SI E GKёFB@ EC9J<H<K9E><I 8?S D97<BA4 BEB59AABEF9=, 4 F4>:9 CB<E> 

A4<5B?99 QHH9>F<6AOI CD<ё@B6 <EE?98B64A<= 4AFDBCB79AAOI A4DGL9A<= 

Q>BE<EF9@, >BFBDO9 @B7GF 5OFP CD<@9A<@O < 6 8DG7<I D97<BA4I.

"5N9>F <EE?98B64A<S – HBAB6O9 6<8O @OL96<8AOI 7DO;GAB6 E 6OEB><@ 

D9CDB8G>F<6AO@ CBF9AJ<4?B@ < >BDBF><@ :<;A9AAO@ J<>?B@ – DO:4S CB?ё6>4 

(Myodes glareolus Schreber, 1780) < @4?4S ?9EA4S @OLP (Apodemus uralensis Pallas, 

1811). �?S A<I I4D4>F9DAB J<>?<K9E>B9 <;@9A9A<9 5B?PL<AEF64 5<B?B7<K9E><I 

I4D4>F9D<EF<> E C9D<B8B@, CD<@9DAB D46AO@ 7B8G, B8AB>D4FAB9 E9D<=AB9 

D4;@AB:9A<9 < C9D9>DO64A<9 CB>B?9A<= CD< A4?<K<< 86GI 4?PF9DA4F<6AOI CGF9= 

D4;6<F<S ("?9A96, �D<7BD><A4, 2019). 

#D98@9F <EE?98B64A<S – CB>4;4F9?< EBEFBSA<S CBCG?SJ<= DO:9= CB?ё6>< 

< @4?B= ?9EAB= @OL< 6 GE?B6<SI 5<BEH9DAB7B D9;9D64F4 «�B?B7D<6E><= ?9E» 

(QF4?BAAO= A9A4DGL9AAO= GK4EFB>) < BCOFAB-CDB<;6B8EF69AAB7B IB;S=EF64 

« <AE>B9» ("#) « <AE>B9», E?45B A4DGL9AAO= GK4EFB>). 

$9L49@4S A4GKA4S ;484K4 – CB<E> < 69D<H<>4J<S D9CD9;9AF4F<6AOI 

ECBEB5B6 BJ9A>< E?45B A4DGL9AAOI Q>BE<EF9@ E CB@BMPR CB>4;4F9?9= EBEFBSA<S 

CBCG?SJ<= @OL96<8AOI 7DO;GAB6. 
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*9?P D45BFO ‒ Q>B?B7B-@BDHBH<;<B?B7<K9E><= 4A4?<; CBCG?SJ<= HBAB6OI 

6<8B6 @OL96<8AOI 7DO;GAB6 A4 BID4AS9@OI < E?45B FD4AEHBD@<DB64AAOI 

F9DD<FBD<SI CB8;BAO R:AB= F4=7< E CD<@9A9A<9@ >B@C?9>EAB7B CB8IB84 8?S 

6O89?9A<S @4D>9DB6 E?45OI A4DGL9A<= 6 9EF9EF69AAOI Q>BE<EF9@4I. 

�?S D9L9A<S QFB= J9?< 5O?< CBEF46?9AO E?98GRM<9 ;484K<: 

1. #DB69EF< BJ9A>G CBCG?SJ<BAAB= 8<A4@<>< DO:9= CB?ё6>< < @4?B= 

?9EAB= @OL< 6 GE?B6<SI 5<BEH9DAB7B D9;9D64F4 «�B?B7D<6E><= ?9E» < BCOFAB-

CDB<;6B8EF69AAB7B IB;S=EF64 « <AE>B9». 

2. #DB69EF< BJ9A>G H<FBJ9ABF<K9E>B7B >B@CBA9AF4 A4 GK4EF>4I 

<EE?98B64A<S < <;GK<FP CD98CBKF9A<S @OL96<8AOI 7DO;GAB6 FD46SA<EFO@ 

D4EF9A<S@, EBCGFEF6GRM<@ <I D4ECD989?9A<R 6 CDBEFD4AEF69. 

3. #DB69EF< BJ9A>G Q>EF9DP9DAOI, <AF9DP9DAOI, >D4A<B?B7<K9E><I, 

79@4FB?B7<K9E><I CD<;A4>B6 @OL96<8AOI 7DO;GAB6 6 GE?B6<SI CD<DB8AOI < 

E?45B FD4AEHBD@<DB64AAOI Q>BE<EF9@ �BEFDB@E>B= B5?4EF<, 4 F4>:9 <EE?98B64FP 

;4>BAB@9DABEF< <I <;@9AK<6BEF< CB8 6?<SA<9@ CB7B8AOI H4>FBDB6 < 

6AGFD<CBCG?SJ<BAAOI CDBJ9EEB6. 

4. �O89?<FP A4<5B?99 KG6EF6<F9?PAO9 <A8<>4FBDO (@4D>9DO), 

I4D4>F9D<;GRM<9 A4K4?PAO9 (E?45O9) A4DGL9A<S B>DG:4RM9= ED98O. 

!4GKA4S AB6<;A4. �C9D6O9 <ECB?P;B64A >B@C?9>EAO= CBIB8 6 

<EE?98B64A<< HBAB6OI 6<8B6 @OL96<8AOI 7DO;GAB6 6 GE?B6<SI BID4AS9@OI < 

E?45B A4DGL9AAOI Q>BE<EF9@ A4 CD<@9D9 �BEFDB@E>B= B5?4EF<. �OS6?9AO 

A4<5B?99 KG6EF6<F9?PAO9 <A8<>4FBDO (@4D>9DO) E?45OI 4AFDBCB79AAOI 

A4DGL9A<=: «<A89>E CBK9>», 79@4FB?B7<K9E><9 CB>4;4F9?< < A4CD46?9A<9 

E>BDD9?<DB64AABEF< ?<A9=AOI CD<;A4>B6 K9D9C4 G 7DO;GAB6. �;GK9AO 

CBCG?SJ<BAAO9 I4D4>F9D<EF<>< DO:9= CB?ё6>< < @4?B= ?9EAB= @OL< < 

GEF4AB6?9AO CD98CBKF9A<S BCD989?ёAAO@ 6<84@ FD46SA<EFOI D4EF9A<=, 

EBCGFEF6GRM<@ D4ECD989?9A<R 7DO;GAB6 6 CDBEFD4AEF69. �BCB?A9AO < 

CB8F69D:89AO 84AAO9 B 6?<SA<< 5<BF<K9E><I < 45<BF<K9E><I H4>FBDB6 A4 

CB>4;4F9?< @<>DB@4@@4?<= 6 GE?B6<SI ;4CB698AOI < E?45B A4DGL9AAOI 

Q>BE<EF9@. #B>4;4A4 B5MABEFP @BDHB?B7<K9E><I < H<;<B?B7<K9E><I C9D9EFDB9> 6 
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BD74A<;@9 G DO:9= CB?ё6>< < @4?B= ?9EAB= @OL< CB8 6?<SA<9@ 6A9LA<I < 

6AGFD9AA<I H4>FBDB6, >BFBDO9 CB;6B?SRF 7DO;GA4@ 484CF<DB64FPES > D4;?<KAO@ 

GE?B6<S@ EGM9EF6B64A<S: 6OS6?9A4 F9A89AJ<S > D4EL<D9A<R DBEFD4?PAB= K4EF< 

K9D9C4 < EG:9A<R ;4FO?BKAB= K4EF< A4 F9DD<FBD<SI EB E?45O@< 4AFDBCB79AAO@< 

A4DGL9A<S@< 6 E6S;< E E9@9ABS8AO@ F<CB@ C<F4A<S CB ED46A9A<R E ;9?9ABS8AO@ 

F<CB@ C<F4A<S CD< BFEGFEF6<< 4AFDBCB79AAOI A4DGL9A<=; 6OS6?9A4 EC9J<H<>4 

484CF<6AOI D94>J<= BD74A<;@4 G 7DO;GAB6 6 GE?B6<SI E?45B A4DGL9AAOI 

Q>BE<EF9@, >BFBDO9 6OD4:4RFES 6 G69?<K9A<< BFABL9A<S A9=FDBH<?B6 > 

?<@HBJ<F4@ < <;@9A9A<< EFD4F97<< A4EOM9A<S >DB6< ><E?BDB8B@. 

&9BD9F<K9E>4S < CD4>F<K9E>4S ;A4K<@BEFP D45BFO. !4EFBSM<9 

<EE?98B64A<S S6?SRFES K4EFPR @AB7B?9FA97B @BA<FBD<A74 EBEFBSA<S CBCG?SJ<= 

HBAB6OI 6<8B6 @9?><I @?9>BC<F4RM<I A4 F9DD<FBD<< �BEFDB@E>B= B5?4EF<, 

>BFBDO9 6OCB?A9AO, 6 K4EFABEF<, A4 BEB5B BID4AS9@B= CD<DB8AB= F9DD<FBD<<, 

789 GE?B6<S B5<F4A<S 6<8B6 @B:AB EK<F4FP QF4?BAAO@<. !4GKA4S D45BF4 

6OCB?A9A4 6 ED46A<F9?PAB@ ED9;9 @BDHB@9FD<K9E><I < @BDHBH<;<B?B7<K9E><I 

I4D4>F9D<EF<> @OL96<8AOI 7DO;GAB6 A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 < 

BCOFAB-CDB<;6B8EF69AAB7B IB;S=EF64 « <AE>B9», KFB CD98EF46?S9F ;A4K<F9?PAO= 

<AF9D9E 6 E6S;< E 5B?PLB= F9DD<FBD<4?PAB= <;@9AK<6BEFPR Q>B?B7<K9E><I 

I4D4>F9D<EF<> EBB5M9EF6 @<>DB@4@@4?<=. #B?GK9AAO9 D9;G?PF4FO <EE?98B64A<= 

@B7GF 5OFP <ECB?P;B64AO CD< CDB7AB;<DB64A<< K<E?9AABEF< @9?><I 

@?9>BC<F4RM<I, CD< D9L9A<< ;484K @BA<FBD<A74 EBEFBSA<S CD<DB8AOI < 

4AFDBCB79AAB A4DGL9AAOI Q>BE<EF9@, 4 F4>:9 B5N9>FB6 QC<;BBFB?B7<K9E>B7B < 

QC<89@<B?B7<K9E>B7B >BAFDB?S A4 F9DD<FBD<< �BEFDB@E>B= B5?4EF<. %B;84A 

98<AO= >B@C?9>EAO= 4?7BD<F@ <EE?98B64A<= CB>4;4F9?9= @OL96<8AOI 

7DO;GAB6, CD98EF46?9AAO= 6 6<89 GK95AB7B CBEB5<S, >BFBDB9 @B:9F 5OFP 

D9>B@9A8B64AB > L<DB>B@G CD<@9A9A<R CD< @BA<FBD<A79 B>DG:4RM9= ED98O. 

$4;D45BF4AO CDB7D4@@O 8?S EF4F<EF<K9E>B= B5D45BF>< 84AAOI < 7D4H<K9E>B7B 

CD98EF46?9A<S CB>4;4F9?9= 7DO;GAB6 < CB7B8AOI GE?B6<= ‒ «Mouse», «Cranium» < 

«StatM» (CD<?B:9A<S 1‒3). �FB7< A4EFBSM9= D45BFO < F9BD9F<K9E><9 B5B5M9A<S 

?97?< 6 BEAB6G CB87BFB6>< @4F9D<4?B6 «�9FBC<E< CD<DB8O» 6 ;4CB698A<>9 
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«�B?B7D<6E><= ?9E», <ECB?P;GRFES 6 ?9>J<BAAOI < CD4>F<K9E><I >GDE4I CB 

;BB?B7<< CB;6BABKAOI < Q>B?B7<<, 4 F4>:9 A4 CB?96B= CD4>F<>9 6 �BEFDB@E>B@ 

7BEG84DEF69AAB@ GA<69DE<F9F9 (��'), �B9AAB= 4>489@<< D48<4J<BAAB=, 

I<@<K9E>B= < 5<B?B7<K9E>B= ;4M<FO <@9A<  4DL4?4 %B69FE>B7B %BR;4 

%.�. &<@BL9A>B, �BEFDB@E>B= 7BEG84DEF69AAB= E9?PE>BIB;S=EF69AAB= 4>489@<< 

(CD<?B:9A<S 4‒6). +4EFP EB5D4AAB7B @4F9D<4?4 ?97?4 6 BEAB6G DS84 84?PA9=L<I 

D45BF EFG89AFB6 < 8BCB?A<?4 F9D<B?B7<K9E><9 >B??9>J<< ;BB?B7<K9E>B7B @G;9S 

>4H98DO 5<B?B7<< < Q>B?B7<< ��' < 89FE>B-RABL9E>B= D9EGDEAB= 

B5D4;B64F9?PAB= A4GKAB= F9DD<FBD<< ��' (�$"!&). 

#B?B:9A<S, 6OABE<@O9 A4 ;4M<FG: 
1. !4 GK4EF>4I 5<B@B6 CB8;BAO R:AB= F4=7< DO:4S CB?ё6>4 < @4?4S ?9EA4S 

@OLP 89@BAEFD<DGRF Q>B?B7<K9E>GR C?4EF<KABEFP: BA< FS7BF9RF > 5BD94?PAO@ 

6<84@ D4EF9A<= (Galium verum L., Solidago virgaurea L., Trientalis europaea L., 

Maianthemum bifolium L.), AB @B7GF CD<ECBE45?<64FPES > B5<F4A<R A4 E?45B 

A4DGL9AAOI F9DD<FBD<SI E CD9B5?484A<9@ 6 H<FBJ9AB;9 A9@BD4?PAOI 6<8B6. 

2. !4 E?45B A4DGL9AAB= F9DD<FBD<< <AF9AE<H<>4J<S @9F45B?<;@4 G 

7DO;GAB6, BCD989?S9@4S CB <A89>EG CBK9>, BEGM9EF6?S9FES CD< G69?<K9A<< 

ED98A9= F9@C9D4FGDO 6B;8GI4 < ED98A97B >B?<K9EF64 BE48>B6, KFB CB;6B?S9F 

<ECB?P;B64FP QFBF CB>4;4F9?P 6 >4K9EF69 <A8<>4FBD4 EBEFBSA<S B>DG:4RM9= 

ED98O. 

3. %A<:9A<9 EF45<?PABEF< <A8<6<8G4?PAB7B D4;6<F<S DO:9= CB?ё6>< < 

@4?B= ?9EAB= @OL<, BCD989?S9@B= CB E>BDD9?<DB64AABEF< <I >D4A<B?B7<K9E><I 

CD<;A4>B6, CDBS6?S9FES G:9 CD< E?45OI A4DGL9A<SI CD<DB8AOI Q>BE<EF9@. 

4. !4 E?45B A4DGL9AAB= F9DD<FBD<< G 7DO;GAB6 G69?<K<649FES BFABL9A<9 

A9=FDBH<?B6 > ?<@HBJ<F4@ ;4 EKёF DBEF4 >B?<K9EF64 A9=FDBH<?B6 < G@9APL9A<S 

>B?<K9EF64 ?<@HBJ<FB6, 4 F4>:9 CDB<EIB8<F <;@9A9A<9 EFD4F97<< 8BEF<:9A<S 

A4EOM9A<S >DB6< ><E?BDB8B@: G@9APL9A<9 >B?<K9EF64 QD<FDBJ<FB6, EB89D:4A<S 

79@B7?B5<A4 < GDB6AS 79@4FB>D<F4 6 >DB6< A4 HBA9 G69?<K9A<S ED98A97B 8<4@9FD4 

QD<FDBJ<FB6. 
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%BBF69FEF6<9 C4ECBDFG A4GKAB= EC9J<4?PABEF<. $9;G?PF4FO 

<EE?98B64A<S EBBF69FEF6GRF L<HDG EC9J<4?PABEF< 1.5.15. 1>B?B7<S 

(5<B?B7<K9E><9 A4G><), B5?4EFP <EE?98B64A<S ‒ CBCG?SJ<BAA4S Q>B?B7<S. 

�<KAO= 6>?48 46FBD4. �6FBD CD<A<@4? GK4EF<9 6B 6E9I QF4C4I D45BFO, BF 

E5BD4 84AAOI 8B CG5?<>4J<< EF4F9= < HBD@G?<DB6>< CB?GK9AAOI 6O6B8B6. 

�A4?<; ?<F9D4FGDAOI <EFBKA<>B6, >4@9D4?PA4S B5D45BF>4 84AAOI, 

ED46A<F9?PAO= 4A4?<; 8<A4@<>< C?BFABEF< CBCG?SJ<= 7DO;GAB6, 4A4?<; 

@BDHB@9FD<K9E><I, @BDHBH<;<B?B7<K9E><I, >D4A<B?B7<K9E><I, 

79@4FB?B7<K9E><I CD<;A4>B6, BJ9A>4 H<FBJ9ABF<K9E>B7B >B@CBA9AF4, 

<AF9DCD9F4J<S D9;G?PF4FB6 < <I B5EG:89A<9 CDB6989AO 8<EE9DF4AFB@ ?<KAB. 

"CG5?<>B64AAO9 CB F9@9 8<EE9DF4J<< D45BFO (EF4FP<, GK95AB-@9FB8<K9E>B9 

CBEB5<9 < CDB7D4@@O 8?S 1� ) A4C<E4AO CD< A9CBED98EF69AAB@ GK4EF<< 46FBD4, 

8B?S GK4EF<S 6 CB87BFB6>9 >BFBDOI EBEF46<?4 70–90 %. 

#G5?<>4J<<. #B @4F9D<4?4@ <EE?98B64A<= BCG5?<>B64A4 31 A4GKA4S 

D45BF4, <; A<I: 2 ‒ 6IB8SF 6 @9:8GA4DB8AO9 D9H9D4F<6AO9 54;O 84AAOI < 

E<EF9@O J<F<DB64A<S, 3 ‒ 6 #9D9K9AP ��� $(. $4;D45BF4AB 1 GK95AB-

@9FB8<K9E>B9 CBEB5<9 < ;4D97<EFD<DB64AO 3 CDB7D4@@O 8?S 1� . 

�CDB54J<S. $9;G?PF4FO <EE?98B64A<= CD98EF46?9AO A4 A4GKAOI 

>BAH9D9AJ<SI D4;?<KAB7B GDB6AS:  9:D97<BA4?PA4S A4GKAB-CD4>F<K9E>4S 

>BAH9D9AJ<S «#D<DB84 �BEFDB@E>B7B >D4S: EB6D9@9AAB9 EBEFBSA<9 < 

Q>B@BA<FBD<A7» (�BEFDB@4, 2017); XX < XXI "5?4EFAO9 A4GKAO9 >BAH9D9AJ<< 

8?S @B?B8ё:< < L>B?PA<>B6 «,47 6 5G8GM99» (�BEFDB@4, 2017, 2018); 

 9:D97<BA4?PAO9 A4GKAB-CD4>F<K9E><9 >BAH9D9AJ<< @B?B8OI GKёAOI «%FGC9A< 

DBEF4» (�BEFDB@4, 2017‒2024); I < II �E9DBEE<=E><9 >BAH9D9AJ<< «�>?48 BEB5B 

BID4AS9@OI CD<DB8AOI F9DD<FBD<= 6 Q>B?B7<K9E>GR GEFB=K<6BEFP D97<BAB6: 

EB6D9@9AAB9 EBEFBSA<9 < C9DEC9>F<6O» (�B?B7D<6, 2018, 2021); I �E9DBEE<=E>4S 

(E @9:8GA4DB8AO@ GK4EF<9@) A4GKAB-CD4>F<K9E>4S >BAH9D9AJ<S «�9?B;9DB6E><9 

KF9A<S» (�BEFDB@4, 2020); )V �:97B8A4S A4GKA4S E9EE<S 4EC<D4AFB6 < @B?B8OI 

GKёAOI (�B?B784, 2021); XIX �E9DBEE<=E>4S A4GKAB-CD4>F<K9E>4S >BAH9D9AJ<S E 

@9:8GA4DB8AO@ GK4EF<9@ «�<B8<47ABEF<>4 EBEFBSA<S CD<DB8AOI < CD<DB8AB-
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F9IAB79AAOI E<EF9@» (�<DB6, 2021); XVI‒XIX �E9DBEE<=E><9 A4GKAB-

CD4>F<K9E><9 >BAH9D9AJ<< E @9:8GA4DB8AO@ GK4EF<9@ «1>B?B7<S DB8AB7B >D4S: 

CDB5?9@O < CGF< <I D9L9A<S» (�<DB6, 2021‒2024); 26-4S #GM<AE>4S L>B?4-

>BAH9D9AJ<S @B?B8OI GKёAOI E @9:8GA4DB8AO@ GK4EF<9@ «�<B?B7<S – A4G>4 

XXI 69>4» (#GM<AB, 2023); �E9DBEE<=E>4S @B?B8ё:A4S A4GKAB-CD4>F<K9E>4S 

>BAH9D9AJ<S «�>FG4?PAO9 CDB5?9@O 5<B?B7<<, Q>B?B7<< < I<@<<» (3DBE?46?P, 

2023); �E9DBEE<=E>4S A4GKAB-CD4>F<K9E>4S >BAH9D9AJ<S «%B6D9@9AAO9 

CDB5?9@O 5<B?B7<<, I<@<<, Q>B?B7<<» (3DBE?46?P, 2023); I �E9DBEE<=E>4S 

A4GKAB-CD4>F<K9E>4S >BAH9D9AJ<S «�A69AF4D<;4J<S 5<BFO < <;GK9A<9 Q>B?B7<< 

CD<DB8AOI EBB5M9EF6 < GD5BED98O �6D4;<<» (%4@4D4, 2023). 

%FDG>FGD4 < B5Nё@ D45BFO. �<EE9DF4J<S <;?B:9A4 A4 187 EFD4A<J4I, 

6>?RK49F 15 F45?<J, 47 D<EGA>B6; EBEFB<F <; 66989A<S, E9@< 7?46, ;4>?RK9A<S, 

6O6B8B6, EC<E>4 ?<F9D4FGDO, 6>?RK4RM97B 248 A4<@9AB64A<=, 6 FB@ K<E?9 

55 <ABEFD4AAOI <EFBKA<>B6, 10 <AF9DA9F-<EFBKA<>B6, < CD<?B:9A<S. 

�?47B84DABEF<. �6FBD 6OD4:49F <E>D9AARR CD<;A4F9?PABEFP ;4 

6E9EFBDBAARR @AB7B?9FARR CB889D:>G E6B9@G A4GKAB@G DG>B6B8<F9?R 8.5.A. 

 .�. %<DBF<AB= < 5?47B84DABEFP ;4 6A<@4A<9 > D45BF9 < J9AAO9 ;4@9K4A<S >.5.A. 

&.�. %B>B?B6B=, >.5.A. �.�. �AJ<H9DB6G, ".!. %<FA<>B6B=. 
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����� 1. "��"$ ��&�$�&'$/. �" #���%!/� #"�)"� � 

#"����&��� %"%&"3!�3 #"#'�3*��  /,����!/) 

�$/�'!"� 

 

� 7?469 CDB698ёA 4A4?<; BF9K9EF69AAOI < ;4DG59:AOI ?<F9D4FGDAOI 

84AAOI, A4>BC?9AAOI 6 IB89 CBCG?SJ<BAAB7B @BA<FBD<A74 < @B89?<DB64A<S 

484CF4J<BAAOI <;@9A9A<= CBCG?SJ<= @OL96<8AOI 7DO;GAB6, B5GE?B6?9AAOI 

CD9B5D4;B64A<S@< ?9EAOI Q>BE<EF9@ 6 D9;G?PF4F9 IB;S=EF69AAB= 89SF9?PABEF< 

K9?B69>4. $4EE@BFD9AO D4;?<KAO9 HBD@O <;@9AK<6BEF< BEAB6AOI CB>4;4F9?9=: 

Q>EF9DP9DAOI, <AF9DP9DAOI, >D4A<B?B7<K9E><I < 79@4FB?B7<K9E><I CD<;A4>B6, 

8<A4@<>< K<E?9AABEF< 6<8B6-5<B<A8<>4FBDB6, A4CD46?9AAOI A4 CB889D:4A<9 

7B@9BEF4F<K9E>B7B EBEFBSA<S <I CBCG?SJ<=, < >BFBDO9 @B7GF 5OFP <ECB?P;B64AO 

6 >4K9EF69 <A8<>4FBDB6 (@4D>9DB6) E?45B7B A4DGL9A<S B>DG:4RM9= ED98O. 

 

1.1 �B@C?9>EAO= CB8IB8 6 <EE?98B64A<< E?45B A4DGL9AOI A4;9@AOI 

Q>BE<EF9@ 

 

� A4EFBSM99 6D9@S E DBEFB@ 4AFDBCB79AAB= Q>EC4AE<< 8?S B59EC9K9A<S 

EFD4F97<< GEFB=K<6B7B EGM9EF6B64A<S < 74D@BA<KAB7B D4;6<F<S A4;9@AOI 

CD<DB8AOI ?4AL4HFB6 A9B5IB8<@4 8BEFB69DA4S <AHBD@4J<S B CDB<EIB8SM<I 

<;@9A9A<S ED98O, KFB ;4FDG8AS9FES 6 E6S;< E <I 8<A4@<KABEFPR, 4AFDBCB79AAO@ 

6B;89=EF6<9@, >?<@4F<K9E><@< <;@9A9A<S@<, 6B;A<>4RM<@< @AB7BK<E?9AAO@< 

C9D9IB8AO@< EBEFBSA<S@< Q>BE<EF9@ < A9D4;D45BF4AABEFPR BEAB6AOI 

CB>4;4F9?9= < >D<F9D<96 BJ9A>< 6B;A<>4RM<I <;@9A9A<=. 

�O;64AAO9 CD9B5D4;B64A<S ;4FD47<64RF CD4>F<K9E>< 6E9 >B@CBA9AFO 

5<B79BJ9AB;4, KFB B5GE?46?<649F A9B5IB8<@BEFP D4EE@4FD<64FP CDB5?9@G 

BD74A<;4J<< < GEFB=K<6BEF< EBB5M9EF6 6 A4DGL9AAOI Q>BE<EF9@4I >B@C?9>EAB, 

BJ9A<64S 69EP EC9>FD <;@9A9A<=, 4 F4>:9 D4;D454FO64FP @9FB8<>< BJ9A>< EF9C9A< 

FD4AEHBD@4J<< 9EF9EF69AAOI ?4A8L4HFB6, >BFBDO9 BEAB64AO A4 CD<AJ<C9 

;46<E<@BEF< 6E9I >B@CBA9AFB6 Q>BE<EF9@ 8DG7 BF 8DG74 (�<74D96, 2006; �EFB@<A, 
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2014; �G;P@<A4, 2017). �;GK9A<9 6E9I >B@CBA9AFB6 < @9I4A<;@B6 

HGA>J<BA<DB64A<S A4;9@AOI Q>BE<EF9@ CB;6B?<F D4;D45BF4FP CB8IB8 > 

GCD46?9A<R CD<DB8AO@< D9EGDE4@< 6 GE?B6<SI <I <AF9AE<6AB= Q>EC?G4F4J<<, 

EBID4A<FP 79ABHBA8 < 5<BD4;ABB5D4;<9, BCD989?<FP EFD4F97<R 

CD<DB8BCB?P;B64A<S (�D9EFB6a < 8D., 2020). 

)B;S=EF69AA4S 89SF9?PABEFP K9?B69>4 E B8AB= EFBDBAO EB;84ёF AB6O9 A9 

I4D4>F9DAO9 8?S B>DG:4RM9= ED98O C4D4@9FDO, E 8DG7B= ‒ B5GE?B6?<649F 

4AFDBCB79AAGR @B8<H<>4J<R G:9 <@9RM<IES CD<DB8AOI H4>FBDB6 <, F9@ 

E4@O@, <;@9A9A<9 E6B=EF6 5<B?B7<K9E><I E<EF9@ (�4I4DB6, 2000). �ECB?P;G9@O9 

6 A4EFBSM99 6D9@S @9FB8O >BAFDB?S >4K9EF64 B>DG:4RM9= ED98O A9 6E9784 @B7GF 

84FP 489>64FAGR >4DF<AG 89=EF6<S A4DGL9A<= Q>BE<EF9@ A4 J9?BEFAO= BD74A<;@. 

#D< 6E9= 64:ABEF< CDB6989A<S BJ9A>< >4K9EF64 ED98O A4 6E9I GDB6ASI E 

CD<@9A9A<9@ D4;?<KAOI CB8IB8B6 (H<;<K9E><9, I<@<K9E><9 < 8DG7<9 4EC9>FO) 

CD<BD<F9FAB= CD98EF46?S9FES 5<B?B7<K9E>4S BJ9A>4 (�GDFS>, 2013). 

"F>?<> CD<DB8AOI E<EF9@ A4 4AFDBCB79AAB9 6B;89=EF6<9 ABE<F 

A9EC9J<H<K9E><= I4D4>F9D. '@9D9AAO9 A47DG;>< CD<DB8BCB?P;B64A<S A4 

Q>BE<EF9@O A9 CD<6B8SF > GIG8L9A<R E6B=EF6 Q>BE<EF9@ 8B F9I CBD, CB>4 

EBID4ASRFES 9EF9EF69AAO9 K9DFO <I HGA>J<BA<DB64A<S ()GFBDB6, 2005). #D< 

QFB@ 84AAO= CDBJ9EE EBCDB6B:849FES 484CF<6AB= <;@9AK<6BEFPR A9>BFBDOI 

I4D4>F9D<EF<> >B@CBA9FB6 CD<DB8AOI E<EF9@. 

�EE?98B64A<S <;@9A9A<= 6 A4E9?9A<< @9?><I @?9>BC<F4RM<I 6 E6S;< E 

4AFDBCB79AAO@< A4DGL9A<S@< BEF4RFES ED46A<F9?PAB A9@AB7BK<E?9AAO@< < 6 

5B?PL<AEF69 E?GK496 B7D4A<K<64RFES A95B?PL<@ A45BDB@ <;GK49@OI 

CB>4;4F9?9= G 6<8B6-5<B<A8<>4FBDB6 (#BCB6, 1998). 

!9B5IB8<@ >B@C?9>EAO= CB8IB8 6 <EE?98B64A<< @9?><I @?9>BC<F4RM<I 

4AFDBCB79AAB A4DGL9AAOI F9DD<FBD<=, >BFBDO= CB8D4;G@9649F 4A4?<; :<6OI 

BD74A<;@B6 ED4;G A4 A9E>B?P><I GDB6ASI BD74A<;4J<< :<;A< (@B?9>G?SDAO=, 

>?9FBKAO=, F>4A96O=, BD74AAO=, BD74A<;@9AAO=, CBCG?SJ<BAAO=, 

EBB5M9EF69AAO=, Q>BE<EF9@AO=, 5<BEH9DAO= GDB6A<), KFB 84ёF 6B;@B:ABEFP 

6OS6<FP E>DOFO9 BF <EE?98B64F9?S QHH9>FO < >?RK96O9 @9I4A<;@O CB889D:4A<S 
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<I BD74A<;4J<< (�EFB@<A, 2014). 

�4AAO= CB8IB8 CB@B749F BJ9A<FP GEFB=K<6BEFP Q>BE<EF9@ > 6B;89=EF6<S@ < 

<;@9A9A<S@ (9EF9EF69AAO@ < 4AFDBCB79AAO@) < CB;6B?S9F 5B?99 CB?AB BI64F<FP 

6E9 4EC9>FO :<;A< 7DO;GAB6, <I 6;4<@B89=EF6<9 E B>DG:4RM9= ED98B= < 

484CF4J<R > <;@9ASRM<@ES GE?B6<S@, 4 F4>:9 CB@B749F 6 6OD45BF>9 

QHH9>F<6AOI EFD4F97<= BID4AO < GCD46?9A<S CD<DB8AO@< E<EF9@4@<, KFB 

BEB59AAB 64:AB 6 GE?B6<SI <;@9A9A<S >?<@4F4 < G69?<K9A<S 4AFDBCB79AAB= 

A47DG;><. 

"EB5B9 6A<@4A<9 ;4E?G:<64RF <EE?98B64A<S E?45B A4DGL9AAOI Q>BE<EF9@, 

>BFBDO9 EBID4A<?< E6BR EFDG>FGDG < HGA>J<< < <@9RF BFABE<F9?PAB 6OEB>GR 

EF9C9AP GEFB=K<6BEF< > 6A9LA<@ 6B;89=EF6<S@. �I <EE?98B64A<9 S6?S9FES 

>?RK96O@ 8?S BID4AO CD<DB8O, GCD46?9A<S@< D9EGDE4@< < CD9B8B?9A<S 

Q>B?B7<K9E><I 6O;B6B6, E >BFBDO@< EF4?><649FES K9?B69K9EF6B. 

#B>4;4F9?<, >BFBDO9 @B7GF G>4;O64FP A4 A4?<K<9 A95B?PL<I, AB 

CBF9AJ<4?PAB ;A4K<@OI <;@9A9A<= 6 EBEFBSA<< Q>BE<EF9@ < @B7GF 5OFP 

<ECB?P;B64AO 8?S 8B?7BEDBKAB7B @BA<FBD<A74 CD<DB8AOI D9EGDEB6, A4;O64RFES 

<A8<>4FBD4@< E?45OI A4DGL9A<= Q>BE<EF9@. 

#B<E> F4><I <A8<>4FBDB6 A9B5IB8<@, CBE>B?P>G E?45B 6OD4:9AAO9 

<;@9A9A<S 6 Q>BE<EF9@4I @B7GF 5OFP C9D6O@< E<7A4?4@< B 5B?99 7?B54?PAOI 

Q>B?B7<K9E><I CDB5?9@4I. �I D4AA99 6OS6?9A<9 CB;6B?S9F 6B6D9@S CD<ASFP @9DO 

8?S CD98BF6D4M9A<S CBE?98EF6<= A4DGL9A<=. 

 

1.2 � 6BCDBEG B CBCG?SJ<BAAB= BD74A<;4J<< @OL96<8AOI 7DO;GAB6 
 

"5M<9 @9I4A<;@O 484CF4J<< @OL96<8AOI 7DO;GAB6 8BEF4FBKAB CB8DB5AB 

<;GK9AO ;4 CBE?98A99 EFB?9F<9 (,64DJ, 1969; �4L9A<A4, 1977; "?9A96, 1981; 

�<74?PE><=, 2002; �64AF9D, 2005; �EFB@<A, 2009), B8A4>B BCG5?<>B64AAO9 

A4GKAO9 FDG8O, CBE6SMёAAO9 <;GK9A<R Q>B?B7<K9E><I BEB59AABEF9= @9?><I 

@?9>BC<F4RM<I, 6 K4EFABEF< CB F9DD<FBD<< �6DBC9=E>B= K4EF< $BEE<<, 

E6<89F9?PEF6GRF B HD47@9AF4DABEF< F9D<B?B7<K9E><I <EE?98B64A<= (%45GDB64, 
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2019). 

�<;A9ECBEB5ABEFP CBCG?SJ<= @<>DB@4@@4?<= 6 CBEFBSAAB @9ASRM<IES 

GE?B6<SI 6A9LA9= ED98O B59EC9K<649FES Q>B?B7B-@BDHB?B7<K9E><@<, Q>B?B7B-

H<;<B?B7<K9E><@< < CB6989AK9E><@< 484CF<6AO@< 6B;@B:ABEFS@<, >BFBDO9, 

E6BR BK9D98P, BCD989?SRFES 79A9F<K9E><@ D4;ABB5D4;<9@ ((9B>F<EFB64, 2009; 

,<?B6, 1998). �E9 484CF<6AO9 EFD4F97<< 6 >BA9KAB@ <FB79 BEAB64AO A4 

D4ECD989?9A<< D9EGDEB6 BD74A<;@4 @9:8G D4;?<KAO@< EFBDBA4@< < A4CD46?9AO 

A4 CB889D:4A<9 EF45<?PAB7B EBEFBSA<S E<EF9@O BD74A<;@4 CD< D4;?<KAOI 

@4ELF454I <;@9A9A<S 6A9LA<I CB BFABL9A<R > E<EF9@9 GE?B6<=. �ES 

EB6B>GCABEFP 484CF<6AOI D94>J<= A4 BD74A<;@9AAB@ < CBCG?SJ<BAAB@ GDB6ASI 

A9B5IB8<@4 8?S C9D9:<64A<S A95?47BCD<SFAOI GE?B6<= E @<A<@4?PAO@< 

QA9D7B;4FD4F4@< (%4HDBAB6, 2009; (9B>F<EFB64, 2009). 

!9E@BFDS A4 FB, KFB >BA>D9FAO9 484CF<6AO9 @9I4A<;@O A96B;@B:AB 

C9D9K<E?<FP, F4> >4> <I >B?<K9EF6B EBBF69FEF6G9F K<E?G 484CF4J<=, 6 A4<5B?99 

B5M9@ 6<89 6O89?9AO 869 7DGCCO 484CF<6AOI @9I4A<;@B6 (,<?B6, 1998): C9D64S 

7DGCC4 B59EC9K<649F CD<ECBEB5<F9?PAO= I4D4>F9D > A4<5B?99 79A9D4?<;B64AAO@ 

< GEFB=K<6O@ C4D4@9FD4@ ED98O B5<F4A<S; 6FBD4S CB889D:<649F BFABE<F9?PAB9 

CBEFBSAEF6B QFB7B GDB6AS CGFё@ 6>?RK9A<S >B@C9AE4FBDAOI 484CF<6AOI D94>J<= 

CD< BF>?BA9A<< GE?B6<= ED98O BF ED98A<I ;A4K9A<=. �;4<@B89=EF6<9 84AAOI 

@9I4A<;@B6 6 >BA9KAB@ <FB79 B59EC9K<649F GEFB=K<6B9 EGM9EF6B64A<9 E<EF9@O 6 

GE?B6<SI E?B:AB= < 8<A4@<KAB= ED98O ((9B>F<EFB64, 2009). 

�<74D96 �.�., @AB7BK<E?9AAO9 FDG8O >BFBDB7B CBE6SM9AO 484CF4J<S@ 

CBCG?SJ<= < <;@9A9A<S@ @<>DB5<BF<K9E><I E6S;9= 7DO;GAB6 CB8 89=EF6<9@ 

4AFDBCB79AAOI H4>FBDB6 (�<74D96, 1985, 1990, 1993, 1995; �<74D96, ,4F4?B64, 

1987), D4EE@4FD<649F GEFB=K<6BEFP 5<B?B7<K9E><I E<EF9@ >4> <I 6AGFD9AARR 

ECBEB5ABEFP CDBF<6BEFBSFP 6A9LA<@ A4DGL9A<S@, EBID4ASS CD< QFB@ E6Bё 

EBEFBSA<9 < A4CD46?9A<9 D4;6<F<S, B5GE?B6?9AAB9 6AGFD9AA<@< CDBJ9EE4@<, 4 

F4>:9 ECBEB5ABEFP E<EF9@O 6BEEF4A46?<64FP <EIB8AB9 EBEFBSA<9 CBE?9 

A4DGL9A<S ED4;G <?< K9D9; E@9AG CBE?98B64F9?PAB7B DS84 8DG7<I E<EF9@ 

(�<74D96, 2005). 
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#D< <EE?98B64A<SI 484CF<6AOI BEB59AABEF9= @9?><I 7DO;GAB6 >4> 

J9?BEFAB= Q>B?B7<K9E>B= 7DGCCO, EC9J<H<>< QA9D79F<K9E>B7B B5@9A4 < 

I<@<K9E>B= F9D@BD97G?SJ<< < E6S;4AAOI E A9= ;4>BAB@9DABEF9= <;@9A9A<= 

Q>B?B7B-H<;<B?B7<K9E><I CB>4;4F9?9= CD98?B:9A4 EI9@4 BEAB6AOI CGF9= 

D4;6<F<S 484CF<6AOI >B@C?9>EB6, 6>?RK4RM<I, 6 K4EABEF<, @4>E<@4?PAB9 

GE<?9A<9 6BECDB<;6B8EF64, 4 F4>:9 7?46AO9 H4>FBDO <I HBD@<DB64A<S 6 CDBJ9EE9 

Q6B?RJ<< 84AAB= Q>B?B7<K9E>B= 7DGCCO (�4L9A<A4, 1977). 

#D< 4A4?<;9 BEAB6AOI CBCG?SJ<BAAOI D94>J<= @9?><I @?9>BC<F4RM<I A4 

F9IAB79AAO9 6B;89=EF6<S �G>PSAB6B= �.�. < �G>PSAB6O@ ".�. 5O?B 8B>4;4AB, KFB 

CBCG?SJ<BAA4S GEFB=K<6BEFP @9?><I @?9>BC<F4RM<I 6 GE?B6<SI F9IAB79AAB= 

C9EE<@<;4J<< ED98O 8BEF<749FES ;4 EKёF <AF9AE<H<>4J<< CDBJ9EEB6 

:<;A989SF9?PABEF< <A8<6<8GG@B6. �4AAO= @9I4A<;@ E CB;<J<< Q6B?RJ<BAAB-

Q>B?B7<K9E>B7B CB8IB84 S6?S9FES A4<5B?99 CD<@<F<6AO@, AB, F9@ A9 @9A99, 

CB;6B?S9F CB889D:<64FP EGM9EF6B64A<9 < J9?BEFABEFP CBCG?SJ<BAAOI E<EF9@ 

@9?><I @?9>BC<F4RM<I (�G>PSAB64, �G>PSAB6, 1998). 

�B?PLB= 6>?48 6 <;GK9A<9 @9I4A<;@B6 CD<ECBEB5?9A<S @9?><I 

@?9>BC<F4RM<I > @9ASRM<@ES GE?B6<S@ ED98O 6AёE �.�. "?9A96 ("?9A96, 1981). 

"A CB>4;4? 6B;@B:ABEFP CB?<64D<4AFABEF< BAFB79A9F<K9E>B7B D4;6<F<S 

@?9>BC<F4RM<I (A4 CD<@9D9 @9?><I 7DO;GAB6) ("?9A96, 2009). �DB@9 FB7B, 

84AAO@ <EE?98B64F9?9@ 5O?< ;4D97<EFD<DB64AO D4;?<KAO9 HBD@O EFD4F97<= 

484CF<J<< CBCG?SJ<= A4 ;4EGIG, 4 <@9AAB @<A<@<;4J<S CDBJ9EEB6 B5@9A4, 

5?B><DB6>4 CB?B6B7B EB;D964A<S, 6B;D4EFAB= >DBEE, CDB?BA7<DB64AAO= C9D<B8 

D4;@AB:9A<S, 6<8B6O9 BF?<K<S 6 8<A4@<>9 6AGFD<CBCG?SJ<BAAOI CDBJ9EEB6 

("?9A96, �D<7BD><A4, 2016). 

�64AF9DB@ 1.�. 6 F9K9A<9 39 ?9F <EE?98B64A<= E CB@BMPR 

@AB7BH4>FBDAB7B 4A4?<;4 5O?< <;GK9AO @9I4A<;@O, >BAFDB?<DGRM<9 C?BFABEFP 

< EFDG>FGDG CBCG?SJ<< DO:9= CB?ё6><. 'EF4AB6?9AB, KFB Q>;B79AAO9 H4>FBDO 

BCD989?SRF 69DIA<= CD989? BCF<@4?PAB= 8?S 84AAOI GE?B6<= C?BFABEF< 

CBCG?SJ<<, 4 QA8B79AAO9 @9I4A<;@O CD<6B8SF K<E?9AABEFP ;69DP>B6 6 

EBBF69FEF6<< E QF<@< GE?B6<S@< (�64AF9D, 2005). &4>:9 EGM9EF6G9F 
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;4>BAB@9DABEFP 6B;89=EF6<S CDB@OL?9AAB= ?9EBQ>EC?G4F4J<< A4 Q>B?B7<K9E><9 

BEB59AABEF< @9?><I 7DO;GAB6, >BFBD4S CDBS6?S9FES 6 EA<:9A<< B5M9= 

K<E?9AABEF< CBCG?SJ<<, C9D9IB8B@ A4 A9D<F@<KAGR, E D9;><@< 

A9CDB8B?:<F9?PAO@< CB8Nё@4@< < 7?G5B><@< 8?<F9?PAO@< 89CD9EE<S@<, 

CBCG?SJ<BAAGR 8<A4@<>G, B5D4;B64A<9@ A9EFB=>B7B @B;4<KAB7B 

CDBEFD4AEF69AAB7B D4;@9M9A<S, A4DGL9A<9@ F9@CB6 < EA<:9A<9@ <AF9AE<6ABEF< 

D9CDB8G>J<< < 6BECDB<;6B8EF64 CBCG?SJ<= (�64AF9D, 2016). �BAJ9AFD<DB64AAO9 

DG5>< ?9EB6 CD<6B8SF > GE<?9A<R A9EF45<?PABEF< < >D4=A9@G GCDBM9A<R 

CBCG?SJ<BAAB= BD74A<;4J<< < Q>B?B7<K9E>B= EFDG>FGDO A4E9?9A<S 7DO;GAB6, 6 

K4EFABEF<, DO:9= CB?ё6>< (�64AF9D < 8D., 2017). �DB@9 FB7B, @AB7B?9FA<9 

<EE?98B64A<S 6 �4D9?<< 6OS6<?< A4 CDBFS:9A<< :<;A9AAB7B J<>?4 CBCG?SJ<< 

DO:9= CB?ё6>< 864 I4D4>F9DAOI E9;BAAOI @<A<@G@4, EBBF69FEF6GRM<I 

>D<F<K9E><@ C9D<B84@ :<;A< CD<5O?OI ;69DP>B6. 'EF4AB6?9AO E?98GRM<9 

;4>BAB@9DABEF<: G CB?ё6B>, DB8<6L<IES 69EAB= < 6 A4K4?9 ?9F4, C9D<B8 DBEF4 < 

D4;6<F<S C4849F A4 A4<5B?99 5?47BCD<SFAB9 6D9@S, BFER84 < 6OEB><= F9@C <I 

DBEF4 < EB;D964A<S, CB?ё6>< <; CB;8A<I 6O6B8>B6 D4;6<64RFES A4 HBA9 @9A99 

5?47BCD<SFAOI GE?B6<=, CBQFB@G DBEF <I ;4@98?9A. "8A4>B CDBS6?9A<9 QFB= 

;4>BAB@9DABEF< @B:9F A4DGL4FPES CB8 6?<SA<9@ >4> Q>;B79AAOI < QA8B79AAOI 

H4>FBDB6 (�64AF9D, 2015). 

$S8B@ 46FBDB6 GEF4AB6?9A4 <;@9AK<6BEFP CBCG?SJ<< 7DO;GAB6 BF 

>?<@4F<K9E><I <;@9A9A<=, CD9:89 6E97B, E<AIDBA<;4J<S <I D<F@B6 E 

J<>?<KABEFPR BE48>B6, <, 6 @9APL9= EF9C9A<, E F9@C9D4FGDAO@< J<>?4@< 

(�D84>B6,  BDB?8B96, 2017), 4 F4>:9 B5?4KABEFPR < H4;4@< �GAO (Wrobel, 

Bogdziewicz, 2015). "CF<@<;4J<R CB6989A<S 7DO;GAB6 CD< <;@9A9A<< CB7B8O 

@B:AB B5NSEA<FP EFD9@?9A<9@ CBCG?SJ<= @4>E<@<;<DB64FP CD<DBEF QA9D7<< < 

E69EF< > @<A<@G@G D<E> I<MA<K9EF64 (Wrobel, Bogdziewicz, 2015). �:B4AAB= 

%FBS> < 8DG7<@< <EE?98B64F9?S@< A4 CD<@9D9 B5O>AB69AAB= < Fё@AB= CB?ё6B> 

5O?B 8B>4;4AB, KFB >?<@4F HBD@<DG9F EB6D9@9AAGR 79A9F<K9E>GR EFDG>FGDG < 

D4ECD989?9A<9, >4> 6 L<DB>B@, F4> < 6 ?B>4?PAB@ @4ELF459 (Stojak et al., 2019). 

�DB@9 FB7B, EBB5M9EF6B @OL96<8AOI 7DO;GAB6 ;4>BAB@9DAB BFD4:49F 
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4AFDBCB79AAGR FD4AEHBD@4J<R F9DD<FBD<< (&GD9>9964, 2017). &4>, A4 CD<@9D9 

D9>D94J<BAAOI ?9EB6 #B8@BE>B6PS !GD<@4AB6B= �.$., �<74D96O@ �.�. < 

�?C4FB6O@ �.�. 5O?B GEF4AB6?9AB, KFB CB8 6B;89=EF6<9@ G@9D9AAB7B 

D9>D94J<BAAB7B CD9EE4 CDB<EIB8<F G69?<K9A<9 B5Nё@4 CD98CBK<F49@OI 

>BD@B6OI D9EGDEB6, G@9APL9A<9 <I <;NSF<S CB?ё6>4@<, 4 F4>:9 BE?45?9A<9 

<;5<D4F9?PABEF< 6 C<F4A<<. �4AAB9 S6?9A<9 E6S;4AB E F9@, KFB BFABE<F9?PAB9 

CBEFBSAEF6B 8BEFGCABEF< 6OEB>B>4K9EF69AAB7B >BD@4 ECBEB5EF6G9F 

«D4;@O64A<R» FDBH<K9E><I CD98CBKF9A<= DO:9= CB?ё6>< < G@9APL9A<R 

4@C?<FG8O ?9FA9= 8<A4@<>< <;NSF<S >BD@B6 (!GD<@4AB64 < 8D., 2009). 

�@9?PSAB6B= �.�. BF@9K9AO 79B7D4H<K9E><9, 5<BFBC<K9E><9 < E9;BAAO9 

<;@9A9A<S 6 C<F4A<< DO:9= CB?ё6><, ;46<ESM<9 BF D4;?<K<= B5<?<S >BD@B6 

(�@9?PSAB64, 2008). 

#B:<8496B= !.�. CD< ED46A<6A9A<< H4GAO < 8<A4@<>< K<E?9AABEF< @9?><I 

@?9>BC<F4RM<I A4 ?9EAOI A9;4F4C?<649@OI 5<BFBC4I < BF>DOFOI 5<BFBC4I ;BAO 

6D9@9AAB7B ;4FBC?9A<S GEF4AB6?9AB, KFB ED98ASS @AB7B?9FASS K<E?9AABEFP 6 

?9EAOI 5<BFBC4I, CB ED46A9A<R E 8DG7<@< D97<BA4@<, BK9AP A<;>4, 6 FB 6D9@S >4> 

6 ;BA9 6D9@9AAB7B ;4FBC?9A<S QFBF CB>4;4F9?P ;A4K<F9?PAB 6OL9. �4AAO= 

D9;G?PF4F B5GE?B6?9A A<;><@ >4K9EF6B@ ?9EB6 6 D9;G?PF4F9 8B6B9AAOI DG5B> < 

K4EF<KAB= <;B?SJ<< CBCG?SJ<= 6B84@< 6B8BID4A<?<M4. �6<8G QFB7B H4GA4 < 

:<6BFAB9 A4E9?9A<9 @<>DB@4@@4?<= �4D6<AE>B7B ;4CB698A<>4 <@99F DS8 

BF?<K<= BF 8DG7<I D97<BAB6 EB EIB8AO@< CD<DB8AO@< GE?B6<S@< (#B:<84964, 

2013). 

� �BEFDB@E>B= B5?4EF< <EE?98B64A<S CBCG?SJ<BAAB= BD74A<;4J<< 

@OL96<8AOI 7DO;GAB6 E6S;4AO E FDG84@< �.!. (BD@B;B64 ((BD@B;B6, 1948), 

2.(. %4CB:9A>B64 (%4CB:9A>B6, 1973), �.�. �DO?B64 (�DO?B6, 1996). �B?PLB= 

6>?48 6 <;GK9A<9 @9FB8B6 GKёF4, Q>B?B7<< BF89?PAOI 6<8B6 @9?><I 

@?9>BC<F4RM<I, F<CB?B7<< <I ABD < G59:<M, 6?<SA<S A4 7DO;GAB6 D4;?<KAOI 

HBD@ IB;S=EF69AAB= 89SF9?PABEF< K9?B69>4 6AёE �.�. �GK9DG> (�GK9DG>, 2006). 

�.�. �4=J96 B5B5M<? D9;G?PF4FO @AB7B?9FA<I <EE?98B64A<= K<E?9AABEF< < 

Q>B?B7<< CB;6BABKAOI :<6BFAOI, 6 K4EFABEF< @9?><I @?9>BC<F4RM<I, 6O89?<? 
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BEAB6AO9 QF4CO < F9A89AJ<< <;@9A9A<= K<E?9AABEF< CBCG?SJ<= QF<I :<6BFAOI 6 

D4;AOI D4=BA4I E969DB-6BEFB>4 *9AFD4?PAB7B D97<BA4 $BEE<<, 6 FB@ K<E?9 A4 

F9DD<FBD<< �BEFDB@E>B= B5?4EF<, < <I 8<A4@<>G (�4=J96, 2006). )4D4>F9D 

8<A4@<>< CBCG?SJ<= @OL96<8AOI 7DO;GAB6 < EF9C9AP 6?<SA<S A9>BFBDOI 

H4>FBDB6 ED98O A4 6AGFD<CBCG?SJ<BAAO9 I4D4>F9D<EF<>< CBCG?SJ<= 

CD98EF46?9AO 6 D45BF4I �.2. #BCB64 < �. . %BHDBAB64 (#BCB6, 1983; #BCB6, 

%BHDBAB6, 1986). 

!4 F9DD<FBD<< 7BEG84DEF69AAB7B CD<DB8AB7B ;4CB698A<>4 «�B?B7D<6E><= 

?9E» <@.  .�.%<A<JOA4» (�B?B7D<6E><= D4=BA, �BEFDB@E>4S B5?4EFP) 4>F<6AB 

CDB6B8<FES A4GKAB-<EE?98B64F9?PE>4S 89SF9?PABEFP CB <;GK9A<R CD<DB8AOI 

>B@C?9>EB6 < 8<A4@<>< CD<DB8AOI CDBJ9EEB6 8?S BJ9A>< < CDB7AB;4 EBEFBSA<S 

Q>BE<EF9@, B5N9>FB6 :<6BFAB7B < D4EF<F9?PAB7B @<D4, D4;D45BF>< A4GKAOI BEAB6 

BID4AO CD<DB8O < EBID4A9A<S 5<B?B7<K9E>B7B D4;ABB5D4;<S. %B7?4EAB GKёF4@ 

K<E?9AABEF< @OL96<8AOI 7DO;GAB6 A4 F9DD<FBD<< 7BEG84DEF69AAB7B CD<DB8AB7B 

;4CB698A<>4 «�B?B7D<6E><= ?9E» <@.  .�.%<A<JOA4» A4<5B?99 @AB7BK<E?9AAO@ 

CD98EF46<F9?9@ E9@9=EF64 @OL96<8AO9 7DO;GAO S6?S9FES DO:4S CB?ё6>4 

(Myodes glareolus). �D4EAB-E9D4S (Myodes rufocanus) CB?ё6>4 <@99F A95B?PLGR 

K<E?9AABEFP < D4ECDBEFD4A9A4 6 BEAB6AB@ 6 ?9E4I �B?B7D<6E>B7B GK4EF>4 E 

5B?PL<@ GK4EF<9@ 9?< < EBEAO, 4 @OLP @4?RF>4 (Micromys minutus), 5O?4 

;4H<>E<DB64A4 6 CB=@9AAOI ?9E4I < A4 ?G74I  4AFGDB6E>B7B GK4EF>4. �DB@9 FB7B, 

6 ;4C48AB= K4EF<  4AFGDB6E>B7B GK4EF>4 6 ?9E4I E GK4EF<9@ 8G54, 6S;4 6B;@B:AB 

CBS6?9A<9 :9?FB7BD?B= @OL< (Apodemus flavicollis), F4@ :9 CB @BIB6O@ 5B?BF4@ 

< 8DG7<@ D4EF<F9?PAO@ 6O89?4@ 6 A95B?PL<I >B?<K9EF64I 6EFD9K49FES ?9EAB= 

?9@@<A7 (Myopus schisticolor). �89EP :9 5O?4 ;4D97<EFD<DB64A4 EBAS ?9EA4S 

(Dryomys niteduta), ;4E9?SRM4S EGI<9 CGEFBL<, ;4D4EF4RM<9 D98><@ 59D9;AS>B@ 

< BE<AA<>B@ ((4GA4. (��' «�BEG84DEF69AAO= ;4CB698A<> «�B?B7D<6E><= ?9E». 

URL: https://kologrivskiy-les.ru/fauna-zapovednika/). % 2012 7B84 < CB A4EFBSM99 

6D9@S HBAB6O9 6<8O @OL96<8AOI 7DO;GAB6 A4 GK4EF>9 >B?B7D<6E>B7B >?4EF9D4 

CD98EF46?9AO DO:9= CB?ё6>B= < @4?B= ?9EAB= @OLPR (#9FDB64, %<AS964, 2014; 

%<DBF<A4, %<AS964, 2014; �?<@B64, %<DBF<A4, 2021, 2022).  

https://kologrivskiy-les.ru/fauna-zapovednika/
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1.3 #BCG?SJ<BAA4S 8<A4@<>4 DO:9= CB?ё6>< < @4?B= ?9EAB= @OL< 

6 D4;AOI K4EFSI 4D94?4 
 

�4AAO9 <EE?98B64A<=, CBE6SMёAAOI ;4>BAB@9DABEFS@ 8<A4@<>< 

K<E?9AABEF< DO:9= CB?ё6>< < @4?B= ?9EAB= @OL<, ABESF HD47@9AF4DAO= 

I4D4>F9D < BEAB6O64RFES A4 ED46A<F9?PAB A95B?PLB@ K<E?9 ?9F A45?R89A<=. 

 AB:9EF6B A4GKAOI FDG8B6 EB89D:4F ?<LP GCB@<A4A<S B 8<A4@<>9 K<E?9AABEF< 

CBCG?SJ<= 84AAOI 6<8B6 7DO;GAB6 ED98< <AOI E6989A<=. 

�B?99 CB?AO9 E6989A<S B 8<A4@<>9 K<E?9AABEF< DO:9= CB?ё6>< EB89D:4FES 

6 D45BF4I, 6OCB?A9AAOI A4 �B?PE>B@ CB?GBEFDB69, 6 �4D9?<<, $9ECG5?<>9 �B@<, 

�DI4A79?PE>B= B5?4EF<, 6 ;BA9 96DBC9=E>B= R:AB= F4=7<, 6  BE>B6E>B= < 

&G?PE>B= B5?4EFSI, ">E>B@ ;4CB698A<>9, �B?:E>B-�4@E>B@ >D49, '8@GDF<<, 

$9ECG5?<>9  4D<-1?, 6 �BDBA9:E>B=, �9?7BDB8E>B= < %4D4FB6E>B= B5?4EFSI, A4 

%D98A9@ 'D4?9, 6 �?F4=E>B@ < �D4EABSDE>B@ >D4SI, 4 F4>:9 6 DS89 EFD4A 

5?<:A97B < 84?PA97B ;4DG59:PS – 1EFBA<<, �4F6<<, �9?BDGEE<<, '>D4<A9, 

 B?8B69, ED98A9= (<A?SA8<<, ,69J<< < 8DG7<I 7BEG84DEF64I %>4A8<A46<<, 

�9?<>B5D<F4A<<, +9I<< < #B?PL9 (�64AF9D, 2007). 

!<:9 CD<6989A4 E6B8A4S F45?<J4 ED98A<I @AB7B?9FA<I CB>4;4F9?9= 

BFABE<F9?PAB= K<E?9AABEF< DO:9= CB?ё6>< 6 D4;?<KAOI K4EFSI 4D94?4 6<84 

(F45?<J4 1.1). 

&45?<J4 1.1 

%D98ASS BFABE<F9?PA4S K<E?9AABEFP DO:9= CB?ё6>< 

6 D4;?<KAOI K4EFSI 4D94?4 (�64AF9D, 2007) 
 

 9EFB 
<EE?98B64A<= 

�B8O 
GKёFB6 

+<E?9AABEFP 
A4 100 ?B6GL>B-EGFB> �B@<A<DB

64A<9, % 
 4F9D<4?O >B?954A<9 

CB 7B84@ 
ED98ASS 

I. �6DBC9=E><= E969DB-;4C48 
%969DA4S ,69J<S 1964–1968 0–98,0 16,0 67,4 Hansson,1969 
(<A?SA8<S 
%9D96 ("G?G) 
*9AFD, 6BEFB> (�GI@B) 
27B-;4C48AO9 D4=BAO ()S@9) 
27B-;4C48AO9 D4=BAO ()S@9) 

 
1996–1972 
1957–1972 

1960 
1961–1963 

 
1,9–9,7 

1,5–25,7 
– 

1,1–9,6 

 
4,5 

12,5 
2,9 
5,3 

 
– 

35,0 
11,4 
85,3 

 
Viro, 1974 

Skaren, 1972 
Skaren, 1972 
Artimo, 1965 

1EFBA<S (#GIFG) 1948–1955 16–52 31,3 – #4469D, 1957 
�4F6<S 
              �4F6<S (;4C48) 

1957–1969 
1973–1975 

3,2–6,9 
5–7 

5,0 
5,2 

54,9 
50,9 

�4C<AP, 1963 
">G?B64 



20 

(�64AF9D, 1981) 
II. %969D 96DBC9=E>B= K4EF< $BEE<< 

 GD@4AE>4S B5?4EFP, �4C?4A8E><= < 
�4A84?4>LE><= ;4CB698A<><  

1936–1972 0–35,3 5,4 27,2 �BL><A4, 1958; 
%9@9AB6-&SA-
,4AE><=, 1970 

�9A<A7D48E>4S B5?4EFP 1961–1966 0,7–7,8 3,2 51,6 �=D4C9FPSAJ, 
1970 

�DI4A79?PE>4S B5?4EFP 
               "A9:E><= < �9DIA9F49@E><=   
               D4=BAO 
               ED98ASS F4=74 

1936–1941 
 

1965–1975 
1972–1983 

0,5–9,1 
 

0,2–7,1 
0,5–10,5 

4,9 
 

2,7 
6,3 

52,7 
 

27,3 
– 

�4L9A<A4, 1947 
 

�G54AP, 1976 
�GCD<SAB64, 
!4G@B6, 1986 

�B?B7B8E>4S B5?4EFP, )4DB6E><= 
D4=BA 

1936–1948 
1945–1948 

0,5–18 
0,5–13,3 

2,4 
4,4 

26,2 
36,3 

�4L9A<A4, 
1947, 1968 

3DBE?46E>4S B5?4EFP, �4D6<AE><= 
;4CB698A<> 

1955–1965 0,1–7,7 2,2 – �4?9J>4S, 1968 

�BEFDB@E>4S B5?4EFP, ,4DPS 

 

1931–1940 

 

1966, 1968 

 

1978–1987 

1,1–15,2 

 

– 
 

0,4–7,8 

4,9 

 

9,8 

 

4,6 

37,6 

 

67,1 

 

– 

(BD@B;B6, 
1948 

%4CB:9A>B6, 
1973 

#BCB6, 1998 
�<DB6E>4S B5?4EFP, F4ё:A4S K4EFP 1938–1941 

1940–1941 
– 

1,0–2,3 
1,0 
1,4 

11,7 
14,6 

�4L9A<A4, 1968 

#9D@E>4S B5?4EFP, �OEP69AE><= 
D4=BA 
#9D@E>4S B5?., #D<>4@P9 
 

1954–1963 
 

1967–9710 

0,1–11 
 

0,5–4,3 

3,0 
 

4,3 

59,4 
 

36,3 

�4L9A<A4, 1968 
,<?B64, 1971 
�BDBAB6  

(�64AF9D, 1981) 
�B@<:     #D<CB?SDAO= 'D4? 
 
#9KBDB-�?OKE><= ;4CB698A<> 
               %D98A9F4ё:A4S K4EFP 
 
               %D98A9F4ё:A4S K4EFP 

1968–1972 
 

1938–1949 
1951–1974 

 
1958–1960 

0–4,7 
 

0–28 
0,1–6,7 

 
1,8–7 

1,0 
 

6,4 
1,9 

 
4,3 

6,6 
 

35,6 
26,7 

 
74,2 

&GDP964  
(�64AF9D, 1981) 
&9C?B6, 1960 
&GDP964  

(�64AF9D, 1981) 
�G?<>, 

!<><F<A4, 1960 
III. �4C48A4S �6DBC4 (J9AFD, ;4C48, R7B-6BEFB>) 

�A7?<S $<CFBA – – – 53,3 Tanton, 1965 
($�, 6BEFB> 1964–1969 – – 33,7 Schmidt, 1975 
+9IBE?B64><S, �D4AB6<K< 
               8B?<A4 D.  BD46O 

1964–1971 
1956–1964 

– 
9,3–22 

16,5 
5,2 

73,9 
46–88 

Zejda, 1973 
Zejda, 

1967,1973 
�B?74D<S, 7BDS �<FBL4 1967–1968 7–29 52,0 52,7 Markov et al., 

1972 
IV. #D<54?F<=E>B-#B?9EE>4S ;BA4 

1EFBA<S 1948–1955 16,0–52,1 – – #4469D, 1957 
�4F6<S 1956–1962 4,3–8,1 5,9 51,1 �4C<AP, 1963 
#B?PL4, R7 
                E969DB-;4C48 

1965–1967 
1965–1968 

1,1–4,0 
1,7–3,9 

2,2 
2,7 

47,9 
34,0 

Bobek, 1969 
Pucek, 1969 

�9?BDGEE<S  
                �9?B69:E>4S CGM4 
  
               �D9EFE>4S B5?4EFP 
               "5M99 CB B5?4EF< 

 
1951–1955 

 
1955–1970 

 

 
1,6–7,2 

 
0,1–11,1 
1,8–6,5 

 
4,5 

 
4,3 
3,5 

 
58,0 

 
22,9 
51,5 

 
#<6B64DB64, 

1956 
 <IB?4C 

(�64AF9D, 1981) 
               �4C48AO9 D4=BAO 1955–1964 

 
 

1968–1983 

1,6–16,6 5,6 –  <IB?4C, 
&9D9IB6<K, 

1965 
�4=8G> < 8D., 

1986 

�<F64 1953–1955 
 

1969–1973 

3,2-9,2 
 
– 

5,3 
 

4,2 

54,6 
 

65,2 

�<>S6<K9A9, 
1960 

 BAF9RA4E, 
�;9DE>9A9, 1974 

�4?<A<A7D48E>4S B5?4EFP 1953–1963 0,3–3,5 1,4 6,1 %@<DAB64, 1967 
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V. %D98ASS CB?BE4 96DBC9=E>B= K4EF< $BEE<< 
&69DE>4S B5?4EFP 1960–1966 

1985–1991 
3,0–14,5 

14,0–56,6 
7,7 
– 

– 
– 

�<>FBDB6, 1971 
�4DG?<A < 8D., 

1993 
 BE>B6E>4S B5?4EFP, ED98A99 CB 6 
D4=BA4@ 
                 )<@><AE><= D4=BA 
 
                 #D<7BDB8AO9 ?9E4 (�9EA4S 
84K4  E9?PE>BIB;S=EF69AAB= 
4>489@<<) 
                 �BF4A<K9E><= E48 $�! 
 
 
 
                 #D<B>E>B-F9DD4EAO= 
;4CB698A<> 
 
                  <IA96E><= D4=BA 
                 �69A<7BDB8E><= D4=BA 

1940–1976 
 

1971–1976 
 

1940–1946 
 

1951–1954 
 
 
 

1949–1976 
 
 

1945–1949 
1956–1963 

2,1–47,4 
 

7,9–24,2 
 

3,8–8,5 
 

6,6–29 
 
 
 

2,0–29,3 
 
 

4–22 
1,1–20,5 

6,3 
 

13,4 
 

5,7 
 

15,4 
 
 
 

10,5 
 
 

10,5 
6,6 

36,7 
 

52,3 
 

30,2 
 

64,1 
 
 
 

63,0 
 
 

50,6 
– 

�4L9A<A4, 1977 
�4L9A<A4, 1977 
�4L9A<A4, 1977 
�8B?PH, 1957, 
J<F. CB 

�4L9A<AB=, 
1972 

�45?BJ>4S 
(�64AF9D, 1981) 
!4G@B6, 1955 
%@<D<A, 1970 

&G?PE>4S B5?4EFP, &G?PE><9 �4E9>< 
                ED98A99 CB B5?4EF< 
 
 
                 -97?B6E>4S �4E9>4 

1936–1940 
1951–1958 

 
 

1958–1976 
 

1961–1968 

0,9–15 
3,2–33,2 

 
 

5,6–34,0 
 

12,9–53,6 

4,8 
14,0 

 
 

23,7 
 

39,1 

64,7 
73,7 

 
 

79,1 
 

82,5 

!4G@B6, 1948 
#4A<A4, 

 SEA<>B6, 1960 
%48B6E>4S < 
8D., 1971 

�9DALF9=A < 
8D., 1975 

$S;4AE>4S B5?4EFP, ">E><= 
;4CB698A<> 
 
 

1952–1973 
 

1955–1958 

2,5–29,5 
 

1,1–5,0 

11,2 
 

2,0 

60,6 
 

24,9 

�O>B64, �O>B6, 
1967 
�O>B6, 
�4DF4LB6, 

1960, 
�G8DSLB64, 

1975 
!<:97BDB8E>4S B5?4EFP 1949–1969 0,8–5,0 2,3 22,0 �B;?B6, 1972 
 BD8B6<S,  BD8B6E><= ;4CB698A<>                  1960–1967 9,2–27,6 17,2 62,2 �BDB8<A, 1966 
 4D<-1? 1965–1970 

 
1964–1970 

 
1972–1986 

1,4–29,0 
 

0,1–83,6 
 

2,8–76,0 

8,5 
 

18,1 
 
– 

57,0 
 
– 
 
– 

!4G@B6 < 
8D.,1976 
�<59F < 8D., 

1983 
�<74?PE><=, 
�BDA996, 1966 

'8@GDF<S, R7 1965–1966 
 

1973–1992 

– 
 

2,0–65,0 

12,0 
 
– 

65,0 
 
– 

�B64?96E><= < 
8D., 1969 

�9DALF9=A < 
8D., 1987, 1995 

�<DB6E>4S B5?4EFP,  4?@O:E><= 
D4=BA  

1960–1964 12–31 
 

17,8 – &GC<>B64, 
�BAB64?B64, 

1971 
�B?:E>B-�4@E><= >D4= 
 

1935–1958 0,5–26 4,7 65,0 #BCB6, 1960 

&4F4DEF4A 1936–1958 1,0–20 8,7 73,0 #BCB6, 1960 
�4L><D<S, B>D9EFABEF< 7. 'HO 1960–1963 13–51 30,3 58,0  4DJ<A>96<K, 

1964 
VI. 2:A4S ?9EBEF9CP 

�GDE>4S B5?4EFP 1951–1965 1,0–9,4 2,4 20,6 �;BEB6, 
�G>PSAJ964, 

1969 
�9?B7BDB8E>4S B5?4EFP 1983–1993 0,6–33,1 12,4 45,9 +<EFB64, 1994, 

1998 
�BDBA9:E>4S B5?4EFP, 
&9??9D@4AB6E><= ?9E 

1949–1954 
 

1,5–31,0 
 

11,4 
 

36,7 
 

"5D4;JB6, 
,F<?P@4D>, 
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                 �BDBA9:E><= ;4CB698A<> 
                 *9AFD4?PAB-+9DAB;9@AO=  
 ;4CB698A<> 

 
1941–1955 
1953–1965 

 
1,0–13 

0,7–10,8 

 
4,8 
– 

 
– 
– 

1961 
�;BEB6, 1957 

 �?<E9964, 1965 

%4@4DE>4S B5?4EFP 1946–1953 
 

1974–1981 

– 
 

2,0–33,0 

8,0 
 
– 

39,7 
 
– 

#BCB6 < 8D., 
1954 

�RL4964 < 8D., 
1983   

 %4D4FB6E>4S B5?4EFP 
                    #D46B59D9:P9 
 
 
 
                   �46B?:P9 

 
1956–1962 

 
1951–1968 

 
1960–1971 

 
 

1966–1967 

 
0–9,2 

 
– 
 

3,5–22 
 
 

0,5–5,2 

 
1,7 

 
0,9 

 
8,9 

 
 

2,8 

 
16,8 

 
4,8 

 
54,0 

 
 

16,8 

 
-9CBFP96, 1967 
-9CBFP96, 1975 
%<74D96, 
�74HBAB64, 

1976 
-9CBFP96, 1967 

�B?7B7D48E>4S B5?4EFP, E969DB-;4C48 1951–1968 
1957–1962 

– 
0,8–1,7 

0,1 
0,7 

0,4 
6,0 

-9CBFP96, 1975 

'>D4<A4 
                  �<96E>4S B5?4EFP 
 
                  )4DP>B6E>4S B5?4EFP 
                  �4C48A4S B5?4EFP 

 
1947–1954 

 
1944–1964 
1953–1956 

 
1,5–10,9 

 
1,0–28 
0–0,2 

 
5,3 

 
5,6 
0,1 

 
47,1 

 
35,0 
0,9 

 
%6<D<89A>B, 

1967 
�G5>B, 1965 
$G8OL<A, 1958 

 B?8B64 1958–1968 0,8–12,8 5,2 50,0 �B;4A, 1971 
VII. 'D4? < %<5<DP 

%D98A<= 'D4? 1986–1995 0,3-37,1 – – �G>PSAB6, 1996 
%69D8?B6E>4S B5?4EFP,  ;4CB698A<> 
«�9A9:><A �4@9AP» 
                    2:A99 ;4CB698A<>4 
                    %969D B5?4EF< 

1949–1961 
 

1949–1961 
1959–1968 

0–0,2 
 
– 

0,2–2,1 

1,0 
 

1,7 
1,8 

10,9 
 

27,3 
21,0 

+9DAS6E>4S, 
1959,  

 4D6<A, 1966 
%F48GI<A, 1970 

+9?S5<AE>4S B5?4EFP, �?P@9AE><= 
;4CB698A<> 

– – – 59,0 �4?98<A, 
�BF9?PA<>B64, 

1973 
&R@9AE>4S B5?4EFP 1962–1965 0–20 4,6 54,0  4?RL<A4, 

1969 
2:AB9 #D<B5P9 1970–1971 0,8–1,3 1,0 23,1 $46><A, 

�R>PSAB64, 
1976 

!B6BE<5<DE>4S B5?., J9AFD 1961 – 0,2 0,3 2D?B6 < 8D., 
1965 

&B@E>4S B5?4EFP 1953–1963 0–1,8 0,4 7,3 �DO:4AB6E>4S 
(�64AF9D, 1981) 

�9@9DB6E>4S B5?4EFP, R7 1962–1972 0,2–3,5 1,5 9,0 ">G?B64, 
�BL><A4, 1967 

�?F4=E><= >D4= 1973–1980 0,2–4,6 1,9 –  4D<A,1983 
�O;O?-";9> 1956 - 1,2 33,6 ">G?B64, 

�BL><A4, 1967 
&9?9J>B9 B;9DB, E969D                  
 

1959–1960 
1966–1968 

0–2,0 1,0 2,8 
!B6<>B64  

(�64AF9D, 1981) 
&9?9J>B9 B;9DB, R7 1966–1968 0–4,5 3,0 3,5 
�D4EABSDE><= >D4= 
                      �4CB698A<> «%FB?5O» 
                      �B;G?PE><= D-A 
  
                     �4C48AO= %4SA 

 
1952–1964 
1959–1961 

 
1960–1962 

 
1966–1970 

 
0–1,7 

0,2–1,2 
 

1–3 
 

1,2–3,4 

 
0,2 
0,7 

 
1,3 

 
2,4 

 
0,9 
9,0 

 
6,8 

 
– 

 
�G?P>9=F, 1967 
!<><HBDB6, 

1968 
,F<?P@4D>, 

1965 
%B>B?B6  

(�64AF9D, 1981) 
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�9B7D4H<K9E><= 4EC9>F <;@9AK<6BEF< DO:9= CB?ё6>< ;4>?RK49FES 6 

E?98GRM9@: «�E?< EK<F4FP GDB69AP K<E?9AABEF< 6<84 >D<F9D<9@ 5?47BCB?GK<S, 

FB 6 BCF<@4?PAOI @9EFABEFSI A4 E969D9 96DBC9=E>B7B 4D94?4 6OEB>4S K<E?9AABEFP 

CB?ё6B> EBK9F49FES EB ;A4K<F9?PAO@< 9ё >B?954A<S@<, 4 A4 R79 – E 9ё 5B?PL9= 

EF45<?PABEFPR < 5B?99 CD46<?PAB= J<>?<KABEFPR. �?S @9A99 5?47BCD<SFAOI 

F9DD<FBD<= 6BEFBKAB= K4EF< 4D94?4 I4D4>F9DAO D98><9 A9CD46<?PAB7B D<F@4 

>B?954A<S K<E?9AABEF< E A96OEB><@< C<>4@< < 8?<F9?PAO@< 7?G5B><@< 

89CD9EE<S@< < D4EFSAGFBEFP J<>?4. %6B9 >D4=A99 6OD4:9A<9 QFB A4IB8<F G 

6BEFBKAOI 7D4A<J 4D94?4» (�64AF9D, 2007). 

�4> 6<8AB <; F45?<JO 1.1, 8?S 5B?PL9= K4EF< E969D4 96DBC9=E>B= K4EF< 

$BEE<< I4D4>F9D9A A96OEB><= GDB69AP K<E?9AABEF< DO:9= CB?ё6><, 789 ED98A<9 

@AB7B?9FA<9 CB>4;4F9?< ?9FA9-BE9AA<I GKёFB6 A4IB8SFES 6 CD989?4I 1–5 

Q>;9@C?SDB6 A4 100 ?B6GL>B-EGFB>. 

�<A4@<>G K<E?9AABEF< DO:9= CB?ё6>< 6 5B?PL9= @9D9 BCD989?SRF 

>?<@4F<K9E><9 BEB59AABEF< @9EFABEF< < E6S;4AAO9 E A<@< ;4C4EO >BD@B6OI 

D9EGDEB6, EF9C9AP >BAF<A9AF4?PABEF< < EGDB6BEF< >?<@4F4 < B5GE?B6?9AAO9 9R 

EC9J<H<K9E><9 8?S D97<BA4 BEB59AABEF< 6 I4D4>F9D9 <;@9AK<6BEF< CD<DB8AOI 

H4>FBDB6 (�<74?PE><=, 1994, 2002, 2011, 2012; �<74?PE><= < 8D., 2002; �LASE96, 

�46O8B64, 2005; +9DC4>B6, 2011). 

�EFBD<K9E>< 4D94? 6<84 @4?4S ?9EA4S @OLP E6S;4A E D4ECDBEFD4A9A<9@ 

L<DB>B?<EF69AAOI CBDB8. "8A4>B 6CBE?98EF6<< F4>4S E6S;P K4EF<KAB GFD4F<?4EP 

6 D9;G?PF4F9, E B8AB= EFBDBAO, <EFD95?9A<S ?9EB6, E 8DG7B= – D4EE9?9A<S 

7DO;GAB6 84AAB7B 6<84 < CD<ECBEB5?9A<S <I > B5<F4A<R 6 D4;?<KAOI 5<BFBC4I. � 

D46A<AAOI ?9E4I @4?4S ?9EA4S @OLP ;4A<@49F CB K<E?9AABEF< B5OKAB 6FBDB9 

@9EFB CBE?9 DO:9= CB?ё6><. � ?9EBEF9CAOI, EF9CAOI < CB?GCGEFOAAOI D4=BA4I 

CBCG?SJ<< @4?B= ?9EAB= @OL< @B7GF ;A4K<F9?PAB E>4C?<64FPES A4 A95B?PLB= 

C?BM48< ?9EAOI >B?>B6, CB?9;4M<FAOI CB?BE, CB=@9AAOI ;4DBE?9=, 54=D4KAOI 

?9EB6 (�G64AB64, 2010). 

!<:9 CD<6989A4 >4DF4-EI9@4 4D94?4 6<84 @4?B= ?9EAB= @OL< (D<EGAB> 1.1), 

EB7?4EAB >BFBDB@G 4D94? D4ECDBEFD4A9A<S 84AAB7B 6<84 CDBEF<D49FES E ;4C484 A4 
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6BEFB> BF �BEFBKAB= �6DBCO 8B �?F4S < %969DB-�BEFBKAB7B �<F4S E R74 A4 E969D 

BF &GDJ<< 8B %D98A97B 'D4?4 < �4GD4?PS (�BDB8<?B64, �4E<?P964, 2014). 

 

 

Р8су=>к 1.1. �4DF4-EI9@4 4D94?4 @4?B= ?9EAB= @OL< (CB #4AF9?996G, 1998) < D4;@9M9A<S 
6O5BDB>, BFABESM<IES > FDё@ IDB@BEB@AO@ 7DGCC4@ (CB �4D4@OL96G < 8D.): 

%69D8?B6E>4S B5?4EFP: 1 – &G7G?O@E><= D4=BA, 8. �4?4CR6B, 2 – ,4?<AE><= D4=BA, 8. ,<7496B; 
+9?S5<AE>4S B5?4EFP: 3 – �4E?<AE><= D4=BA, ��&" ";9DE>, B>D9EABEF< C.  9F?<AB, 4 – 7. 

 <4EE, �?P@9AE><= ;4CB698A<>, 5 – �D98<AE><= D4=BA, C. �D98O; $9ECG5?<>4 �4L>BDFBEF4A: 6 – 
�GRD74;<AE><= D4=BA, E. �D4, 7 – %F9D?<F4@4>E><= D4=BA, E. �B?PLB= �G74A4>, 8 – 7. 'H4; 
"D9A5GD7E>4S B5?4EFP: 9 – %4D4>F4LE><= D4=BA, E. +9DAO= BFDB7, 10 – %B?P-�?9J><= D4=BA, E. 
�7<AE4=, 11 – �G64A8O>E><= D4=BA, 7. �G64A8O>; 12 – �D4EAB84DE><= >D4=, �46>4;E><= 
;4CB698A<>, E. �D4EA4S #B?SA4; 13 – $9ECG5?<>4 �?F4=, '?474AE><= D4=BA, �?F4=E><= 

;4CB698A<>, B;9DB &9?9J>B9; �4;4IEF4A: 14 – �4D474A8<AE>4S B5?4EFP, �4D>4D4?<AE><= D4=BA, C. 
�4D>4D4?<AE>, 15 – 2:AB-�4;4IEF4AE>4S B5?4EFP, &B?95<=E><= D4=BA, ;4CB698A<> «�>EG-

�:4547?O» (�BDB8<?B64, 2011); �BEFDB@E>4S B5?4EFP: 16 – 5<BEH9DAO= D9;9D64F 
«�B?B7D<6E><= ?9E» (�?<@B64, %<DBF<A4, 2021) 

  

16 
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1.4 1>EF9DP9DAO9 CD<;A4>< DO:9= CB?ё6>< < @4?B= ?9EAB= @OL< 6 

D4;AOI K4EFSI 4D94?4 
 

�4AAO9 <EE?98B64A<=, CBE6SMёAAOI ;4>BAB@9DABEFS@ @BDHB?B7<K9E><I 

CD<;A4>B6 @9?><I @?9>BC<F4RM<I, F4>:9 ABESF HD47@9AF4DAO= I4D4>F9D < 

BEAB6O64RFES A4 ED46A<F9?PAB A95B?PLB@ K<E?9 ?9F A45?R89A<=. 

�;GK9A<9@ <;@9AK<6BEF< @BDHB?B7<K9E><I CD<;A4>B6 @9?><I 

@?9>BC<F4RM<I A4 F9DD<FBD<< $GEE>B= D46A<AO (�BEFBKAB-�6DBC9=E>4S 

D46A<A4) 6 E9D98<A9 CDBL?B7B 69>4 ;4A<@4?<EP 1.�. �64AF9D, �.�. �9D8R7<A, 

�.�. !98BE9><A4, �.(. �GCD<SAB64, �. . �AGHD<96, �.�. �B5D9JB6, �.�. &GDP964, 

!.�. �4L9A<A4 < 8DG7<9 (%45GDB64, 2019). 

!4GKAO9 FDG8O, CBE6SMёAAO9 <;GK9A<R @BDHB?B7<K9E><I CD<;A4>B6 

@9?><I @?9>BC<F4RM<I J9AFD4?PAB=, E969DB-;4C48AB= < E969DB-6BEFBKAB=, 4 

F4>:9 6BEFBKAB= K4EF< $BEE<<, E6<89F9?PEF6GRF B 79B7D4H<K9E>B= <;@9AK<6BEF< 

D4;@9DAB-69EB6OI < Q>EF9DP9DAOI I4D4>F9D<EF<> DO:9= CB?ё6><. 

 BDHB@9FD<K9E><9 C4D4@9FDO DO:9= CB?ё6>< A4 F9DD<FBD<< $GEE>B= 

D46A<AO <;@9ASRFES 6 E?98GRM<I A4CD46?9A<SI: 6 CD989?4I 60–70°E.L. @4EE4 

F9?4 < 8?<A4 F9?4 G69?<K<64RFES A4 6BEFB>, 6 CD989?4I 30–50°6.8. ‒ 6B;D4EF4RF A4 

E969D, E969DB-;4C48 < E969DB-6BEFB> (D<EGAB> 1.24). $4;@9DO 6OEFGC4RM<I K4EF9= 

F9?4, F4><I >4> I6BEF, EFGCA<, G69?<K<64RFES E ;4C484 A4 6BEFB> < E E969D4 A4 R7 

(D<EGAB> 1.25). �A4K9A<S CB>4;4F9?9= DO:9= CB?ё6>< A4 >B?B7D<6E>B@ GK4EF>9 

6C<EO64RFES 6 B5MGR >4DF<AG >?<A4?PAB= <;@9AK<6BEF< Q>EF9DP9DAOI 

CD<;A4>B6 7DO;GAB6 A4 8DG7<I F9DD<FBD<SI $GEE>B= D46A<AO. 

�4AAO9 ;4>BAB@9DAO9 BF?<K<S @B:AB B5NSEA<FP BEB59AABEFS@< 

?4A8L4HFAOI < CD<DB8AB->?<@4F<K9E><I GE?B6<= D4EE@4FD<649@OI F9DD<FBD<=, 

4 F4>:9 Q>B79B7D4H<K9E><@< CD46<?4@< �4D?4 �9D7@4A4 < �:9=@E4 �??9A4 

(%45GDB64, 2019). 
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4 

 

5 

 

Р8су=>к 1.2.  BDHB@9FD<K9E><9 CD<;A4>< DO:9= CB?ё6>< $GEE>B= D46A<AO:  
4 – B5M<9 D4;@9DO BEB59= (@4EE4 F9?4 < 8?<A4 7B?B6O < FG?B6<M4); 5 – 6OEFGC4RM<9 K4EF< 
F9?4 (8?<A4 I6BEF4 < 8?<A4 ;48A9= EFGCA<); 1–20 – 79BD4H<K9E><9 FBK>< <EE?98B64A<S:  

1 – �4A84?4>LE><= ;4?<6; 2 – J9AFD4?PA4S K4EFP �9?B@BDE>B-�G?B=E>B7B C?4FB, B>D9EABEF< 
CBE. #B@BDP9; 3 – #<A9:E><= ;4CB698A<>; 4 – B>D9EABEF< «!9HF954;O»; 5 – B;9DB �4@9AAB9 < 
 GA4A><-?4IF<; 6 – D. �B?PL4S 2D4, B>D9EABEF< CBE. �9A<J4; 7 – B;9DB �B?PLB9 <  4?B9 
%?B5B8E>B9; 8 – #9KBDB-�?OKE><= ;4CB698A<>; 9 – D. 'EFPS, B>D9EABEF< 8. +48DB@4; 10 – 

�4:E><= ;4>4;A<>; 11 – B>D9EABEF< 8. -9F><AB; 12 – EF. #GA8G74; 13 – B>D9EABEF< 7. )4DB6E>; 
14 – B>D9EABEF< B;9D4 �BDB8496E>B7B; 15 – B>D9EABEF< 8. #9E><; 16 – �<DB6E>4S B5?4EFP; 17 – E. 

%C4EB-�4D84; 18 –  BE>B6E>4S B5?4EFP; 19 – &G?PE>4S B5?4EFP (%45GDB64, 2019); 20 – 
5<BEH9DAO= D9;9D64F «�B?B7D<6E><= ?9E» (�?<@B64, %<DBF<A4, 2021) 

 
�9B7D4H<K9E>4S <;@9AK<6BEFP @4?B= ?9EAB= @OL< 6O7?S8<F E?98GRM<@ 

B5D4;B@: CB A4CD46?9A<R > R7G A4 D46A<A9 6B;D4EF4RF D4;@9DO F9?4 < 

BFABE<F9?PA4S 8?<A4 I6BEF4 (7BDAO9 HBD@O F4>:9 >DGCA99 D46A<AAOI), B>D4E>4 

EF4AB6<FES SDK9, :ё?FB9 7DG8AB9 CSFAB CBS6?S9FES G 5B?PL97B K<E?4 ?9EAOI 

@OL9=, 4 D4;@9DO 97B G69?<K<64RFES, BEB59AAB G CBCG?SJ<< <; 7BDAOI D4=BAB6. 
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' @4?B= ?9EAB= @OL< CD< 6OEB>B@ GDB6A9 79B7D4H<K9E>B= <;@9AK<6BEF< 

@BDHB?B7<K9E><I I4D4>F9D<EF<> < B8AB6D9@9AAB EF45<?PABEF< >4D<BF<C4 ED98< 

8<47ABEF<K9E><I CD<;A4>B6 @4?B @BDHB?B7<K9E>< 8<E>D9FAOI, G8B5AOI 6 

;BB?B7<K9E><I <EE?98B64A<SI (�B?K964, 2006). 

 

1.5 �AF9DP9DAO9 CD<;A4>< DO:9= CB?ё6>< < @4?B= ?9EAB= @OL< 6 D4;AOI 

K4EFSI 4D94?4 

 

%B69FE><= ;BB?B7 < Q>B?B7 %F4A<E?46 %9@ёAB6<K ,64DJ (1960–1976) 

D4;D45BF4? @9FB8 @BDHBH<;<B?B7<K9E><I <A8<>4FBDB6 8?S BCD989?9A<S 

EBEFBSA<S < CDB7AB;4 D4;6<F<S CBCG?SJ<= :<6BFAOI, 66ё? AB6O9 CD98EF46?9A<S 

B5 Q>B?B7<K9E><I @9I4A<;@4I Q6B?RJ<BAAB7B CDBJ9EE4 6 CD<DB89, 

@9F45B?<K9E>B= D97G?SJ<< E>BDBEF< DBEF4 < D4;6<F<S 6 CBCG?SJ<SI :<6BFAOI, 4 

F4>:9 6AёE EGM9EF69AAO= 6>?48 6 D4;6<F<9 CBCG?SJ<BAAB= Q>B?B7<< :<6BFAOI 

(CD98EF46?9A<9 B 5<B?B7<K9E>B@ E6B9B5D4;<< E9;BAAOI 79A9D4J<= :<6BFAOI) 

(,64DJ < 8D., 1968; ,64DJ, 1969). %97B8AS 97B @4F9D<4?O L<DB>B <ECB?P;GRFES 

CD< BJ9A>9 EBEFBSA<S A4<5B?99 @AB7BK<E?9AAOI CBCG?SJ<= @9?><I 

@?9>BC<F4RM<I. 

%F9C9AP <;@9AK<6BEF< <AF9DP9DAOI CB>4;4F9?9=, >4> CD46<?B, KD9;6OK4=AB 

6OEB>4, CD<Kё@ A4<5B?PL9= 64D<459?PABEFPR BF?<K49FES 69?<K<A4 E9?9;ёA><, ;4 

A9= 6 CBDS8>9 G5O64A<S E?98GRF D4;@9DO F<@GE4, A48CBK9KA<>B6, C9K9A<, E9D8J4, 

CBK9> < 8?<AO ><L9KA<>4 (�64AF9D, 2018). 

$S8B@ 46FBDB6 BF@9K9AB, KFB CBK>< 5B?99, K9@ >4><9-?<5B 8DG7<9 

6AGFD9AA<9 BD74AO, KG6EF6<F9?PAO > <;@9A9A<R B5@9A4 69M9EF6, < 6E9 GE?B6<S, 

6O;O64RM<9 <AF9AE<H<>4J<R @9F45B?<;@4 (6 FB@ K<E?9 G@9APL9A<9 B5M<I 

D4;@9DB6 F9?4, GE<?9A<9 4>F<6ABEF< < F. 8.), EBCDB6B:84RFES G69?<K9A<9@ 

<A89>E4 CBK9>, CBQFB@G 84AAO= CB>4;4F9?P @B:AB D4EE@4FD<64FP 6 >4K9EF69 

@4ELF454 B5@9A4 69M9EF6 < <ECB?P;B64FP >4> E6B9B5D4;AO= <A8<>4FBD GDB6AS 

CBCG?SJ<BAAB= A4CDS:9AABEF< @9F45B?<K9E><I CDBJ9EEB6 (,G7GL964 < 8D., 

2019). 



28 

#B>4;4F9?< D4;@9DB6 E9D8J4 EK<F4RFES IBDBL<@ CB>4;4F9?9@ 4>F<6ABEF< 

:<6BFAOI, BCD989?SRM<@ EF9C9AP <I QA9D79F<K9E><I ;4FD4F (CD9:89 6E97B A4 

86<:9A<9). � DS89 <EE?98B64A<= CB>4;4AB, KFB <;@9A9A<9 GE?B6<= ED98O <?< 

B5D4;4 :<;A< :<6BFAOI, FD95GRM99 CB6OL9A<S GDB6AS <I QA9D79F<K9E><I ;4FD4F, 

>4> < 6O;O64RM<9 97B 5<B?B7<K9E><9 BEB59AABEF<, 6 FB@ K<E?9 G@9APL9A<9 

D4;@9DB6 F9?4 (6?9>GM99 ;4 EB5B= G69?<K9A<9 C?BM48< F9C?BBF84K<), 6B;D4EF4A<9 

B5M9= 86<74F9?PAB= 4>F<6ABEF<, CBA<:9A<9 F9@C9D4FGDO ED98O, DBEF, 

D4;@AB:9A<9 < 8DG7B9, CD<6B8<F > G69?<K9A<R D4;@9DB6 E9D8J4 < 

<AF9AE<H<>4J<< 97B HGA>J<< (�64AF9D,  9869896, 2007). 

%?98G9F BF@9F<FP, KFB <;-;4 @9?><I D4;@9DB6 F9?4 < 5B?PLB= BFABE<F9?PAB= 

69?<K<AO CB69DIABEF< F9C?BBF84K< G 7DO;GAB6 A45?R849FES BK9AP 6OEB><= 

GDB69AP @9F45B?<;@4 < E9D89KAB= 89SF9?PABEF<. �B?PL<9 QA9D79F<K9E><9 

CBFD95ABEF< < E6S;4AAO= E A<@< CBEFBSAAO= F9D@<K9E><= 89H<J<F BA< 

>B@C9AE<DGRF <E>?RK<F9?PAB= ?45<?PABEFPR 484CF<6AOI D94>J<=, 

CDBS6?SRM9=ES 6 ;4>BAB@9DAB= E9;BAAB-6B;D4EFAB= 8<A4@<>9 BEAB6AOI 

@BDHBH<;<B?B7<K9E><I CB>4;4F9?9= (�64AF9D, 2023). 

�OS6?9A<9 79B7D4H<K9E><I D4;?<K<= <AF9DP9DAOI CD<;A4>B6 @OL96<8AOI 

7DO;GAB6 CD98EF46?S9F EB5B= E?B:AGR ;484KG <;-;4 K4EFB= A9ED46A<@BEF< 

<A89>EB6, HD47@9AF4DABEF< < A9CB?ABFO 84AAOI, A9D46AB@9DAB D4ECD989?9AAOI 

CB 4D94?G 79B7D4H<K9E><I CGA>FB6. %B7?4EAB A9>BFBDO@ A4GKAO@ <EE?98B64A<S@ 

G 5B?PL<AEF64 L<DB>B D4ECDBEFD4AёAAOI 6<8B6 @?9>BC<F4RM<I <A89>EO 

6AGFD9AA<I BD74AB6 ;4>BAB@9DAB G69?<K<64RFES CB A4CD46?9A<R > E969DG <?< > 

E969DB-6BEFB>G C4D4??9?PAB G69?<K9A<R B5M<I D4;@9DB6 F9?4 < <AF9AE<6ABEF< 

B5@9A4 69M9EF6, B8A4>B <A89>E E9D8J4 CB>4;O649F <AGR F9A89AJ<R, 4 <@9AAB 

5B?99 KёF>B9 G69?<K9A<9 A9 E R74 A4 E969D, 4 <; J9AFD4 4D94?4 > 97B 7D4A<J4@, 6 

FB@ K<E?9 < > R:AO@. %?98B64F9?PAB, D9L4RM<@ H4>FBDB@ 6 BCD989?9A<< 

ED98A<I ;A4K9A<= <AF9DP9DAOI CB>4;4F9?9= S6?SRFES A9 79B7D4H<K9E><9 

>BBD8<A4FO, 4 EBBF69FEF6<9 <?< A9EBBF69FEF6<9 Q>B?B7<K9E><I GE?B6<= 

CBFD95ABEFS@ :<6BFAOI (�64AF9D, 2018). 
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1.6 �D4A<B?B7<K9E><9 CD<;A4>< DO:9= CB?ё6>< < @4?B= ?9EAB= @OL< 6 

D4;AOI K4EFSI 4D94?4 
 

"8A<@ <; <AF97D4?PAOI CB>4;4F9?9=, F4>:9 <ECB?P;G9@OI CD< <;GK9A<< 

484CF<6AB= <;@9AK<6BEF< :<6BFAOI, S6?SRFES ?<A9=AO9 D4;@9DO < CDBCBDJ<< 

K9D9C4. 

+9D9C CD98EF46?S9F EB5B= A4<5B?99 E?B:AB GEFDB9AAGR K4EFP E>9?9F4, 

BEB59AABEFS@ EFDB9A<S >BFBDB7B CD<849FES 5B?PLB9 ;A4K9A<9 6 E<EF9@4F<>9 

@?9>BC<F4RM<I. �DB@9 FB7B, >D4A<B@9FD<K9E><9 <EE?98B64A<S BF>DO64RF 

6B;@B:ABEF< 8?S <;GK9A<S CDB5?9@ Q6B?RJ<< < Q>B?B7<K9E><I ;46<E<@BEF9= 6 

HBD@<DB64A<< @BDHB?B7<K9E>B= <;@9AK<6BEF< CBCG?SJ<< 6<84, >BFBD4S, 6 E6BR 

BK9D98P, S6?S9FES B8A<@ <; 484CF<6AOI @9I4A<;@B6 8?S 9ё BCF<@4?PAB7B 

EGM9EF6B64A<S 6 CBEFBSAAB @9ASRM<IES GE?B6<SI B>DG:4RM9= ED98O 

(�9D9M47<A, 1967; Zelditch et al., 2008). 

�D4A<B@9FD<K9E><9 CB>4;4F9?< S6?SRFES BFABE<F9?PAB EF45<?PAO@< 

<AF97D4?PAO@< CB>4;4F9?S@< EBEFBSA<S CBCG?SJ<<, 4 <I <;@9AK<6BEFP QFB 

D9;G?PF4F CDB8B?:<F9?PAOI CB 6D9@9A< BF69FAOI D94>J<= 7DO;GAB6 A4 CBEFBSAAB 

@9ASRM<9ES 6A9LA<9 5<BF<K9E><9 < 45<BF<K9E><9 GE?B6<S B>DG:4RM9= ED98O. 

#D< QFB@ F4>:9 <;69EFAB, KFB 84AAO9 CD<;A4>< CB869D:9AO 79B7D4H<K9E>B= < 

5<BFBC<K9E>B= <;@9AK<6BEF< < ;46<ESF BF @AB:9EF64 H4>FBDB6, F4><I >4> 

I4D4>F9D C<F4A<S, GDB69AP 6?4:ABEF< < 8DG7<I (Hartman, 1980; #4AF9?996 < 8D., 

1990; �@LB>B64, 2009, 2010, 2017; �O>B64, �4L96, 2013). 

�;GK9A<9 >D4A<B@9FD<K9E><I I4D4>F9D<EF<> S6?S9FES A9BFN9@?9@B=, 

<AHBD@4F<6AB= K4EFPR CBCG?SJ<BAAOI <EE?98B64A<=, CB;6B?SRM<I CB?GK<FP 

84AAO9 B EBEFBSA<< >BA>D9FAB= CBCG?SJ<< ($S8<AE>4S, �BIBAB6, 2011). 

�DB@9 FB7B, >BDD9?SJ<BAAO= 4A4?<; CD<;A4>B6 @AB7B@9DAOI B5N9>FB6, 6 

K4EFABEF< ?<A9=AOI CD<;A4>B6 K9D9C4, 6B;@B:AB <ECB?P;B64FP CD< 8<47ABEF<>9 

EF9C9A< BCF<@4?PABEF< GE?B6<= 8?S EGM9EF6B64A<S CBCG?SJ<= :<6BFAOI, 4 

F4>:9 CD< BJ9A>9 EBEFBSA<S ED98O 6 >B@C?9>EAOI CDB7D4@@4I 5<B?B7<K9E>B7B 

@BA<FBD<A74 (�EFB@<A, 2008). 
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%F45<?PABEFP BAFB79A9F<K9E>B7B D4;6<F<S BCD989?S9F A4CD46?9AABEFP 

CDBJ9EE4 CD9B5D4;B64A<= D4;6<64RM97BES BD74A<;@4. 'DB69AP LG@4 D4;6<F<S 

@B:AB BCD989?<FP, 6OK<E?<6 GDB69AP H?G>FG<DGRM9= 4E<@@9FD<< CD46B= < 

?96B= EFBDBA K9D9C4 7DO;GAB6 (Leung et al., 2000). �4AAO9 H9ABF<C<K9E><9 

D4;?<K<S S6?SRFES A9;A4K<F9?PAO@< < A9 <@9RF E4@BEFBSF9?PAB7B 484CF<6AB7B 

BFABL9A<S, A9 B>4;O64RF EGM9EF69AAB7B 6?<SA<S A4 :<;A9ECBEB5ABEFP BEB59= < 

CBCG?SJ<< 6 J9?B@, B8A4>B CB6OL9A<9 GDB6AS H?G>FG<DGRM9= 4E<@@9FD<< 6 

CBCG?SJ<< G>4;O649F A4 89EF45<?<;4J<R 9ё D4;6<F<S (�4I4DB6, 1987). 

#D<K<AO < A4CD46?9AABEFP <;@9A9A<= >D4A<B@9FD<K9E><I CD<;A4>B6 

CBCG?SJ<< @OL96<8AOI 7DO;GAB6 >4> B8AB7B <; @9I4A<;@B6 CB889D:4A<S 9ё 

GEFB=K<6BEF< A9B8AB;A4KAO < @B7GF 5OFP B5GE?B6?9AO 4AFDBCB79AAO@<, 

CBCG?SJ<BAAB-89@B7D4H<K9E><@< < 79A9F<K9E><@< H4>FBD4@< (�<?964 < 8D., 

2007; JojiE et al., 2007). 

� A4EFBSM99 6D9@S @AB7B D45BF CBE6SM9AO CB8IB84@ > <EE?98B64A<R 

@BDHB@9FD<K9E><I EFDG>FGD K9D9C4 @9?><I @?9>BC<F4RM<I < <;@9AK<6BEF< 

84AAOI >D4A<B@9FD<K9E><I CD<;A4>B6 CD< BAFB79A9F<K9E>B= A9EF45<?PABEF<. 

"8A4>B, <EE?98B64A<S EBBFABL9A<= D4;AOI HBD@ 7DGCCB6B= <;@9AK<6BEF< 

(6B;D4EFA4S, CB?B64S, 7B8B64S, 79B7D4H<K9E>4S) < 6>?48 >4:8B= <; A<I 6 

HBD@<DB64A<9 @BDHB?B7<K9E>B7B D4;ABB5D4;<S 6 CD<DB8AOI CBCG?SJ<SI 

@OL96<8AOI 7DO;GAB6 CD< <;GK9A<< 4AFDBCB79AAB7B 6?<SA<S A4 Q>BE<EF9@O 

ABESF HD47@9AF4DAO= I4D4>F9D ((4?996 < 8D., 2000; Willmore et al., 2007; ">G?B64, 

�A8D9964, 2008; #46?<AB6 < 8D., 2002; �BDB8<?B64, �4E<?P964, 2010; Peskov et al., 

2012;  9?PA<>, ,4@CBDB64, 2021). 

�OS6?9A<9 ;4>BAB@9DABEF9= <;@9AK<6BEF< >D4A<B?B7<K9E><I CD<;A4>B6 < 

EF9C9A< EF45<?PABEF< BAFB79A9F<K9E>B7B D4;6<F<S BEB59= 6 CBCG?SJ<SI 

@OL96<8AOI 7DO;GAB6 CB;6B?S9F QHH9>F<6AB BEGM9EF6?SFP @BA<FBD<A7 

EBEFBSA<S CD<DB8AB= < 4AFDBCB79AAB FD4AEHBD@<DB64AAB= B>DG:4RM9= ED98O 

(Zakharov et al., 2001). 
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1.7 �9@4FB?B7<K9E><9 CD<;A4>< DO:9= CB?ё6>< < @4?B= ?9EAB= @OL< 

 

� CBE?98A<9 7B8O CD< <;GK9A<< EBEFBSA<S CBCG?SJ<= @9?><I 

@?9>BC<F4RM<I < BJ9A>< 6?<SA<S A4 A<I D4;?<KAOI H4>FBDB6 6Eё K4M9 

<ECB?P;GRFES CB>4;4F9?< E<EF9@O >DB6< (&4D4IF<=, �46O8B64, 2007; %454AB64, 

2008, 2010; &>4K9A>B, �9DIB, 2014;  B<E9964, 2016; �@>G:964 < 8D., 2021). 

�@9RFES CBCOF>< BI4D4>F9D<;B64FP <;@9A9A<S E<EF9@O >DB6< 6 E6S;< EB 

EF48<S@< CBCG?SJ<BAAB7B J<>?4 (Christian, 1961; Boonstra, Boag, 1992; Creel et al., 

2012; Blondel et al., 2016). �9@4FB?B7<K9E><9 C4D4@9FDO 6 BCD989?9AAB= @9D9 

BFD4:4RF H<;<B?B7<K9E>B9 EBEFBSA<9 BD74A<;@4. �I @B:AB <ECB?P;B64FP 8?S 

BJ9A>< EF9C9A< 6B;89=EF6<S ED98O B5<F4A<S < EBEF46?9A<S Q>B?B7<K9E>B7B 

CBDFD9F4 >4> BF89?PAOI BEB59=, F4> < CBCG?SJ<= 6 J9?B@ (�B;<A9J < 8D., 2007). 

�@@GAA4S E<EF9@4 >DB6< S6?S9FES 64:A9=L<@ >B@CBA9AFB@ >B@C?9>EAB7B 

@9I4A<;@4 7B@9BEF4;4 < A4<5B?99 KG6EF6<F9?PAO@ <A8<>4FBDB@ A95?47BCD<SFAOI 

6B;89=EF6<= ( B<E9964, 2000). �;@9A9A<S 45<BF<K9E>B= < 5<BF<K9E>B= ED98O 

CD<6B8SF > E86<7G H<;<B?B7<K9E><I CDBJ9EEB6 BD74A<;@B6, >BFBDO9 BFD4:4RFES 

A4 >B?<K9EF69AAOI < >4K9EF69AAOI BEB59AABEFSI EBEF464 J<D>G?<DGRM9= >DB6<, 

KFB BCD989?S9F 6B;@B:ABEFP <ECB?P;B64A<S QF<I CB>4;4F9?9= 8?S I4D4>F9D<EF<>< 

HGA>J<BA4?PAB7B EBEFBSA<S BD74A<;@4 6 J9?B@. 

�DB@9 FB7B, <@@GAAO= EF4FGE @OL96<8AOI 7DO;GAB6 S6?S9FES 64:AO@ 

ED98B6O@ H4>FBDB@ 8?S C4D4;<F<K9E><I BD74A<;@B6, 6 K4EFABEF< 8?S 79?P@<AFB6. 

'69?<K9A<9 F9@CB6 CB?B6B7B EB;D964A<S E97B?9FB> < @4>E<@4?PAB9 6B6?9K9A<9 

E4@B> 6 6BECDB<;6B8EF6B CD<6B8<F > DBEFG K<E?9AABEF< CBCG?SJ<<, CD< QFB@ 

CB846?SRFES @9I4A<;@O <A8GJ<DB64AAB7B <@@GA<F9F4, KFB EB;849F 

5?47BCD<SFAO9 GE?B6<S 8?S 4>F<64J<< ?4F9AFAOI <AH9>J<= (�BI@<??9D, 

 BL><A, 1999; Lazutkin, 2019). 

&4><@ B5D4;B@, D9;G?PF4F BJ9A>< 79@4FB?B7<K9E><I CD<;A4>B6, E B8AB= 

EFBDBAO @B:9F I4D4>F9D<;B64FP D94>J<R BD74A<;@4 A4 <;@9ASRM<9ES GE?B6<S 

ED98O B5<F4A<S, E 8DG7B= – I4D4>F9D<;B64FP QF< GE?B6<S (�BI@<??9D,  BL><A, 

1999; &4D4IF<= < 8D., 2007). 
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� E6S;< E F9@, KFB ?9=>BHBD@G?4 I4D4>F9D<;G9F A9 FB?P>B 

<@@GAB?B7<K9E>B9 EBEFBSA<9, AB < BFD4:49F EBEFBSA<9 8?<F9?PAB7B EFD9EE4 

(Davis et al., 2008), BA4 @B:9F 5OFP <ECB?P;B64A4 8?S @BA<FBD<A74 < 

CDB7AB;<DB64A<S EBEFBSA<S CBCG?SJ<= @?9>BC<F4RM<I. 

�?S I4D4>F9D<EF<>< H<;<B?B7<K9E>B7B EBEFBSA<S @9?><I @?9>BC<F4RM<I 

<ECB?P;GRF @9FB8 @BDHBH<;<B?B7<K9E><I <A8<>4FBDB6 (,64DJ < 8D., 1968; 

�64AF9D < 8D., 1985). �4:A4S DB?P 6 D97G?SJ<< ?9=>BJ<F4DAB7B EBEF464 >DB6< 

CD<A48?9:<F E9?9;ёA>9, BF69K4RM9= ;4 >DB69F6BD9A<9, HBD@<DB64A<9 

<@@GA<F9F4, S6?SRM9=ES 89CB >DB69F6BDAOI Q?9@9AFB6 < GK4EF6GRM9= 6 

EFD9EEB6OI D94>J<SI (%4?<IB64, 2015). �4> CD46<?B, C4FB?B7<K9E><9 CDBJ9EEO 

84AAB7B BD74A4 EBCDB6B:84RFES >B@C9AE4FBDAB= <;@9AK<6BEFPR E<EF9@O >DB6< 

< <@@GA<F9F4 ("?9A96 < 8D., 2014; �B>B6, 2015). 

�;-;4 6OEB>B= <;@9AK<6BEF< 84AAO= BD74A A9 6>?RK9A 6 K<E?B 

>?4EE<K9E><I @BDHBH<;<B?B7<K9E><I <A8<>4FBDB6 (,64DJ < 8D., 1968; �64AF9D < 

8D., 1985). !B, 5?47B84DS 6OEB>B= KG6EF6<F9?PABEF< > A95?47BCD<SFAO@ 

6B;89=EF6<S@ < CDBEFBF9 B5A4DG:9A<S EC?9AB@974?<< (% ), E9?9;ёA>G 

CD98?474RF EK<F4FP <A8<>4FBDB@ «Q>B?B7<K9E>B7B A95?47BCB?GK<S» < 

<ECB?P;B64FP 9ё 6 >4K9EF69 @4D>9D4 ;4D4:ёAABEF< <AH9>J<S@< ("?9A96, 

�D<7BD><A4, 2019). 

�DB@9 FB7B, B8AB= <; BEAB6AOI EBEF46?SRM<I BF69FAOI D94>J<= BD74A<;@4 

A4 D4;?<KAO9 H4>FBDO S6?SRFES D94>J<< 74;BFD4AECBDFAB= HGA>J<< >DB6< 

(&4D4IF<= < 8D., 2009). 1D<FDBJ<FO <7D4RF 698GMGR DB?P 6 EA45:9A<< F>4A9= 

><E?BDB8B@, S6?SRFES :<;A9AAB 64:AB= H<;<B?B7<K9E>B= I4D4>F9D<EF<>B= 

;8BDB6PS < H<;<K9E>B= HBD@O BD74A<;@4 (�<:<A4 < 8D., 2019; Brown et al., 2021). 

�9?<K<A4 >D4EAOI >?9FB> S6?S9FES EF45<?PAB= 6<8BEC9J<H<K9E>B= 

I4D4>F9D<EF<>B=, >BFBD4S EHBD@<DB64?4EP Q6B?RJ<BAAB (Ruiz et al., 2004; 

�<:<A4 < 8D., 2019; Kizhina et al., 2020). #D< QFB@ <I >B?<K9EF6B < D4;@9D 

;A4K<F9?PAB D4;?<K49FES G D4;AOI 6<8B6 :<6BFAOI 6 ;46<E<@BEF< BF DS84 

H4>FBDB6. &4>, DS8B@ <EE?98B64F9?9= GEF4AB6?9A4 E6S;P CB>4;4F9?9= E<EF9@O 

«>D4EAB=» >DB6< E D4;@9DB@ F9?4 (Kostelecka-Myrcha, 1973, 2002; �<:<A4 < 8D., 

https://doi.org/10.1002/ece3.7015
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2019; Kizhina et al., 2020), 79B7D4H<K9E><@ D4ECB?B:9A<9@ (%454AB64, 2010; 

�@>G:964, 2013; �BFF4964, 2017), E9;BAAB= 8<A4@<>B= (Ruiz et al., 2004; %454AB64, 

2008; &4D4IF<= < 8D., 2009; �@>G:964 < 8D., 2023), CBCG?SJ<BAAO@< 6B?A4@< 

(&4D4IF<= < 8D., 2007; Huitu et al., 2007), A4?<K<9@ F9IAB79AAOI ;47DS;A9A<= 

(&4D4IF<=, �<74?PE><=, 2014; Tete et al., 2015; Orekhova, 2018), CB7B8AO@< 

GE?B6<S@<, 6 K4EFABEF< E F9@C9D4FGDB= B>DG:4RM9= ED98O (Ruiz et al., 2004; 

&4D4IF<=, �46O8B64, 2007; Beldomenico et al., 2008; Kusumoto, 2015). �B;89=EF6<9 

6 CD<DB8AOI GE?B6<SI B8AB6D9@9AAB @AB:9EF64 H4>FBDB6 A4 @?9>BC<F4RM<I 

;4FDG8AS9F <AF9DCD9F4J<R CB?GK49@OI D9;G?PF4FB6 CB <;@9AK<6BEF< 

8OI4F9?PAB= ECBEB5ABEF< <I >DB6< < 6Eё 9Mё BEF49FES CD98@9FB@ B5EG:89A<= 

(&4D4IF<= < 8D., 2007). 

 

Ре7ю<е. )B;S=EF69AA4S 89SF9?PABEFP K9?B69>4 EB;849F CD98CBEO?>< 

EB>D4M9A<S C?BM48< @4?BA4DGL9AAOI ?9EAOI @4EE<6B6. �A4A<9 B5M<I 

F9A89AJ<= < ;4>BAB@9DABEF9= CD<ECBEB5?9A<S 6<8B6-5<B<A8<>4FBDB6 6 GE?B6<SI 

4AFDBCB79AAB= Q>EC4AE<<, 6 K4EFABEF< BEB59AABEF9= 484CF<6AB= <;@9AK<6BEF< 

CB>4;4F9?9= EBEFBSA<S CBCG?SJ<= @OL96<8AOI 7DO;GAB6, CB;6B?S9F 6OS6<FP 

BEAB6AO9 A4CD46?9A<S <;@9A9A<= Q>B?B7<K9E>B= B5EF4AB6>< 6 @9EF4I <I 

B5<F4A<S < E6B96D9@9AAB D4;D45BF4FP >B@C?9>E @9D 8?S EBID4A9A<S GE?B6<= 

5<BD4;ABB5D4;<S B5N9>FB6 H?BDO < H4GAO A4 GS;6<@OI CD<DB8AOI F9DD<FBD<SI, 

4 F4>:9 CDB6989EF< E6B96D9@9AAO9 @9DBCD<SF<S CB <I D4J<BA4?PAB@G 

<ECB?P;B64A<R, 6BEEF4AB6?9A<R < BID4A9. 

�A4?<; ?<F9D4FGDO CB>4;4?, KFB E6989A<S, A4>BC?9AAO9 6 IB89 

CBCG?SJ<BAAB7B @BA<FBD<A74 < @B89?<DB64A<S 484CF4J<BAAOI <;@9A9A<= 

CBCG?SJ<= 7DO;GAB6 �6DBC9=E>B= K4EF< $BEE<<, FD95GRF B5B5M9A<S, KFB5O 

6OD45BF4FP >D<F9D<<, CB;6B?SRM<9 I4D4>F9D<;B64FP BEB59AABEF< 8<A4@<K9E><I 

<;@9A9A<= CBCG?SJ<= D4;?<KAOI 6<8B6 E 98<AOI CB;<J<=. "EB5B9 6A<@4A<9 

E?98G9F B5D4F<FP A4 <A8<>4FBDO (@4D>9DO) E?45OI A4DGL9A<= CD<DB8AOI E<EF9@. 

� 7D4A<J4I �BEFDB@E>B= B5?4EF< >B@C?9>EAO9 <EE?98B64A<S HBAB6OI 

6<8B6 @OL96<8AOI 7DO;GAB6 D4A99 A9 CDB6B8<?<EP. !4EFBSM<9 <EE?98B64A<S 
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484CF<6AB= <;@9AK<6BEF< HBAB6OI 6<8B6 7DO;GAB6, CBCG?SJ<BAA4S BD74A<;4J<S 

>BFBDOI 6B @AB7B@ BCD989?S9FES GE?B6<S@< EGM9EF6B64A<S, A4 ;4CB698AOI < 

E?45B A4DGL9AAOI F9DD<FBD<SI CB;6B?SF 6BECB?A<FP A98BEF4FB> 84AAOI. �DB@9 

FB7B, 7DO;GAO A9D98>B GK4EF6GRF 6 CB889D:4A<< CD<DB8AOI BK47B6 

79@BDD47<K9E>B= ?<IBD48>< E CBK9KAO@ E<A8DB@B@ (��#%), 4 A4 F9DD<FBD<< 

�BEFDB@E>B= B5?4EF< BA4 BEF4ёFES B8AB= <; E4@OI D4ECDBEFD4A9AAOI CD<DB8AB-

BK47B6OI <AH9>J<=. #BQFB@G <;GK9A<9 C?BFABEF< CBCG?SJ<< S6?S9FES ;A4K<@O@ 

8?S 6OS6?9A<S < CD98BF6D4M9A<S 6B;@B:AOI BK47B6 <AH9>J<<. 
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%"�%&��!!/� $��'�0&�&/ 

 

����� 2.  �&�$���/ �  �&"�/ �%%���"��!�3 

 

� IB89 84AAB7B <EE?98B64A<S 5O? <ECB?P;B64A L<DB><= EC9>FD @9FB8<> 

<;GK9A<S @9?><I @?9>BC<F4RM<I, CD98EF46?9AAOI 6 E6B8AB= F45?<J9 2.1. 

&45?<J4 2.1 

%6B8A4S F45?<J4 CDB698ёAAOI <EE?98B64A<= 

 

№ 
C/C 

�<8 < EDB>< CDB698ёAAOI <EE?98B64A<=  
(EEO?>4 A4 CD<@9AS6LGRES @9FB8<>G) 

�B?<K9EF6B 
B5N9>FB6 

<EE?98B64A<S 
1. "F?B6 7DO;GAB6 (,9HF9?P, 2018; &B?>4Kё6, 2019; �B5D9JB6, 2021): 

– 5<BEH9DAO= D9;9D64F «�B?B7D<6E><= ?9E» 2012–2023 77. (BFD45BF4AB 
9055 ?B6GL>B-EGFB>) 
– "#) « <AE>B9» 2021–2023 77. (BFD45BF4AB 3994 ?B6GL>B-EGFB>) 

801 7DO;GA: 
 

587 7DO;GAB6 
(5<BEH9DAO= 
D9;9D64F) 

 
214 7DO;GAB6 

("#) 
« <AE>B9») 

2. �;69L<64A<9 < EASF<9 6A9LA<I CDB@9DB6 7DO;GAB6. �EE?98B64A<9 
@BDHB@9FD<K9E><I CD<;A4>B6 7DO;GAB6 (&<@BL><A4, 2012) 

4. "CD989?9A<9 E<EF9@4F<K9E>B= CD<A48?9:ABEF< 7DO;GAB6 (�G;A9JB6, 
1975; �DB@B6, �D54964, 1995; #46?<AB6 < 8D., 2002; �OEFDS>B64 < 8D., 
2008; �9@<8B6, �9@<8B64, 2017; Fauna Europaea.URL: http://www.fauna-
eu.org/) 

5.  "CD989?9A<9 CB?4 < 6B;D4EF4 7DO;GAB6 (�4D4E964 < 8D., 2008; "?9A96, 
2009) 

6. �EE?98B64A<9 @BDHBH<;<B?B7<K9E><I CD<;A4>B6 7DO;GAB6 (,64DJ < 
8D., 1968; "?9A96, �D<7BD><A4, 2019) 

7. �D4A<B?B7<K9E><9 <EE?98B64A<S (!B6<>B6, 1953; �G;A9JB6, 1975; 
Young , Badyaev, 2006) 

8. �EE?98B64A<9 H?G>FG<DGRM9= 4E<@@9FD<< 5<?4F9D4?PAB 
D4ECB?B:9AAOI BF69DEF<= K9D9C4 G 7DO;GAB6, E6S;4AAOI E 6OIB8B@ 
A9D6B6 < >DB69ABEAOI EBEG8B6 (�4I4DB6, 1987; �9?4L6<?< < 8D., 2004; 
$4ECBDS:9A<9  <A<EF9DEF64 CD<DB8AOI D9EGDEB6 < Q>B?B7<< $( 
№460-D BF 16.10.2003) 

9. �9@4FB?B7<K9E><9 <EE?98B64A<S 7DO;GAB6 (&4D4IF<=, �46O8B64, 2007; 
&4D4IF<= < 8D., 2007; %454AB64, 2008, 2010; �G8B64 < 8D., 2017; 
%BDB><A4 < 8D., 2019; �@>G:964 < 8D., 2021): 
– 5<BEH9DAO= D9;9D64F «�B?B7D<6E><= ?9E» 2021–2023 77. 
– "#) « <AE>B9» 2021–2023 77. 

260 7DO;GAB6: 
 

 

145 7DO;GAB6 
115 7DO;GAB6  

10. �EE?98B64A<9 79?P@<AFBH4GAO 7DO;GAB6 (%>DS5<A, 1928; $O:<>B6 < 
8D., 1979; �A<>4AB64 < 8D., 2007): 
– 5<BEH9DAO= D9;9D64F «�B?B7D<6E><= ?9E» 2023 7B8 
– "#) « <AE>B9» 2023 7B8 

81 7DO;GA: 
 

49 7DO;GAB6 
32 7DO;GA4 

11. "J9A>4 H<FBJ9ABF<K9E>B7B >B@CBA9AF4 5<BEH9DAB7B D9;9D64F4 
«�B?B7D<6E><= ?9E» < "#) « <AE>B9» 2023 7B8: 
– 79B5BF4A<K9E>B9 BC<E4A<9 (%G>4K96 < 8D., 1957) 
– BCD989?9A<9 CDB9>F<6AB7B CB>DOF<S (�BDBAB6, 1973) 

18 C?BM48B> (9 
– A4 F9DD<FBD<< 
5<BEH9DAB7B 
D9;9D64F4 < 9 – 
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– B5<?<9 6<8B6 CB L>4?9 �D4GA-�?4A>9 (Braun-Blanquet, 1964) 
– @9FB8 H<FB<A8<>4J<< CB 1??9A59D7G (Ellenberg, 1992; �G5>B64 < 8D., 
2008; �6EF<7A996, 2020) 

A4 F9DD<FBD<< 
"#) 

« <AE>B9») 
 

2.1 )4D4>F9D<EF<>4 GK4EF>B6 <EE?98B64A<S 

 

 4F9D<4?B@ 8?S D45BFO CBE?G:<?< D9;G?PF4FO @BA<FBD<A7B6OI 

<EE?98B64A<= CBCG?SJ<BAAB= BD74A<;4J<< 8B@<A<DGRM<I 6<8B6 @OL96<8AOI 

7DO;GAB6 A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 «�B?B7D<6E><= ?9E» (2012–2023 

77.) < BCOFAB-CDB<;6B8EF69AAB7B IB;S=EF64 « <AE>B9» (2021–2023 77.) (D<EGAB> 

2.1). 

 

Р8су=>к 2.1. 'K4EF>< <EE?98B64A<S (�9E4 6OEB>B= CD<DB8BBID4AAB= J9AABEF< (��#*) 
�BEFDB@E>B= B5?4EF<. URL: https://hcvf.ru/ru/maps/hcvf-kostroma) 

 

�O5BD GK4EF>B6 <EE?98B64A<S B5GE?B6?9A EIB8EF6B@ 6 H<FBJ9ABF<K9E>B= 

EFDG>FGD9 @9EFBB5<F4A<= @OL96<8AOI 7DO;GAB6. 

� >4K9EF69 <A8<>4FBD4 D9>D94J<BAAOI <;@9A9A<= <ECB?P;B64?< D4;6<FBEFP 

FDBC<ABKAB= E9F< < EBEFBSA<9 H<FBJ9AB;4, 6>?RK4RM99 EBBFABL9A<9 ?9EAOI < 

E<A4AFDBCAOI 6<8B6 6 EBB5M9EF69, A4?<K<9 CB6D9:89AAB7B 8D96BEFBS, EBEFBSA<9 

A<:A<I SDGEB6 (�9@<8B6<K, 2000; �GA<A < 8D., 2017). #B EF9C9A< A4DGL9AABEF< 

Q>BE<EF9@ 5<BEH9DAO= D9;9D64F «�B?B7D<6E><= ?9E» BFABE<FES > A9A4DGL9AAB@G 

�<BEH9DAO= D9;9D64F 
«�B?B7D<6E><= ?9E» 
(�B?B7D<6E><= GK4EFB>) 

"COFAB-CDB<;6B8EF69AAB9 
IB;S=EF6B « <AE>B9» 
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GK4EF>G (C?BM48P A4DGL9AAB= Q>BE<EF9@O @9A99 10 %), BCOFAB-

CDB<;6B8EF69AAB9 IB;S=EF6B « <AE>B9» ‒ E?45B A4DGL9AAO= GK4EFB> (C?BM48P 

A4DGL9AAB= Q>BE<EF9@O BF 10 % 8B 25 %) (F45?<J4 2.2). 

&45?<J4 2.2 

�D<F9D<< BJ9A>< EBEFBSA<S Q>BE<EF9@O CB C?BM48< A4DGL9AABEF< 

 

�4?? %F9C9AP 
A4DGL9AABEF< 

(GA>J<BA4?PAO9 >?4EEO ?4A8L4HFB6 (CD<DB8AOI 
>B@C?9>EB6) < GE?B6<S EGM9EF6B64A<S 6 A<I 

�D<F9D<< 
BJ9A>< 
(C?BM48P 
A4DGL9AAB= 
Q>BE<EF9@O, %) 

0 !9A4DGL9AA4S 
(HBA) 

�EF9EF69AAO9 (CD<DB8AO9) ?4A8L4HFO – GK4EF>< 
F9DD<FBD<<, ;4ASFO9 >BD9AAO@< 6 84AAB= @9EFABEF< 
D4EF<F9?PAO@< EBB5M9EF64@<, A9 <ECOFO64RM<9 
A<>4><I 4AFDBCB79AAOI 6B;89=EF6<= 

 9A99 10 

1 %?454S #D<DB8AB4AFDBCB79AAO9 ?4A8L4HFO (E?45B 
A4DGL9AAO9) – D4;6<F<9 5<BJ9AB;B6 BCD989?S9FES A9 
FB?P>B 9EF9EF69AAO@< H4>FBD4@<, AB < 6B;89=EF6<9@ 
K9?B69>4: 8<7D9EE<BAAO9 E9?PE>BIB;S=EF69AAO9 < 
D9>D94J<BAAO9 ?4A8L4HFO. #BK69AAO= < 
D4EF<F9?PAO= CB>DB6 <ECOFO649F BCD989?9AAO9 
6B;89=EF6<S 6 D9;G?PF4F9 6OF4CFO64A<S, E5BD4 
7D<5B6, S7B8, J69FB6, 6OC4E4, E9AB>BL9A<S < F.8., 
�4AAB9 6B;89=EF6<9 A9 S6?S9FES BCD989?SRM<@ < 
?9:<F 6 CD989?4I 9EF9EF69AAOI 64D<4J<= CD<DB8AB7B 
>B@C?9>E4 (6 CD989?4I 97B «GCDG7BEF<» <?< «ABD@O 
D94>J<<») 

10‒25 

2 %D98ASS !4DGL9AAO9 ?4A8L4HFO – GK4EF>< F9DD<FBD<<, 
CB869D7L<9ES E<?PAB@G 6B;89=EF6<R, >BFBDB9 
CD<69?B > GA<KFB:9A<R D4EF<F9?PABEF< < (<?<) 
K4EF<KAB@G A4DGL9A<R CBK69AAB7B CB>DB64: 
C<DB79AAO9, ?9EBIB;S=EF69AAO9, BFK4EF< 
6B8AB4AFDBCB79AAO9 < ?<A9=AB8BDB:AO9 
?4A8L4HFO. $4EF<F9?PABEFP CD98EF46?9A4 
D4;ABB5D4;AO@< 64D<4AF4@< EG>J9EE<BAAOI E@9A. 
�GDAB <89F CDBJ9EE 6BEEF4AB6?9A<S <EIB8AOI 
CD<DB8AOI >B@C?9>EB6, < 6 QFB@ E@OE?9 5<BFBCO, 
HBD@<DGRM<9ES 6 A4DGL9AAOI ?4A8L4HF4I, @B:AB 
A4;64FP 9EF9EF69AAO@<, F4> >4> BA< I4D4>F9DAO A9 
FB?P>B 8?S 4AFDBCB79AAOI EG>J9EE<= 

26‒50 

3 %<?PA4S &D4AEHBD@<DB64AAO9 ?4A8L4HFO – GK4EF><, 
CB869D7L<9ES E<?PAB@G 4AFDBCB79AAB@G 
6B;89=EF6<R, >BFBDB9 CD<69?B > GA<KFB:9A<R <?< 
E@9A9 >BD9AAB= D4EF<F9?PABEF<. "8A4>B 6 E<?G 
CDB8B?:4RM97BES IB;S=EF69AAB7B <ECB?P;B64A<S 
84AAOI F9DD<FBD<=, EG>J9EE<BAAO9 CDBJ9EEO A4 A<I 
A96B;@B:AO. (BD@<DGRM<9ES A4 A<I GEFB=K<6B 
CDB<;6B8AO9 D4EF<F9?PAO9 EBB5M9EF64 @B7GF 
EGM9EF6B64FP A9BCD989?9AAB 8B?7B 

51‒75 
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4 "K9AP E<?PA4S %B5EF69AAB 4AFDBCB79AAO9 ?4A8L4HFO – 
F9DD<FBD<<, 789 I4D4>F9D 5<BJ9ABF<K9E><I 
CDBJ9EEB6 BCD989?S9FES 89SF9?PABEFPR K9?B69>4: 
47DBJ9AB;O < ?9EBC<FB@A<><. !4 84AAOI 
F9DD<FBD<SI EB;84AO < Q>EC?G4F<DGRFES 
<E>GEEF69AAO9 5<BJ9AB;O, CD<EGFEF6<9 ?R5OI 6<8B6 
@?9>BC<F4RM<I S6?S9FES A9:9?4F9?PAO@ 

�B?99 75 

 

'K4EF>< <EE?98B64A<S D4ECB?B:9AO A4 ;9@?SI ?9EAB7B HBA84 �BEFDB@E>B= 

B5?4EF<. #B ?9EBD4EF<F9?PAB@G D4=BA<DB64A<R BA< 6IB8SF 6 CB8;BAG R:AB= 

F4=7< (�GDA496, 1973; $4EF<F9?PABEFP&, 1980). �9E4 �BEFDB@E>B= B5?4EF< 

BF?<K4RFES D4;ABB5D4;AO@ 6<8B6O@ EBEF46B@ 8D969EAB7B SDGE4 < 6OEB>B= 

CDB8G>F<6ABEFPR (�54FGDB6 < 8D., 1988). 

!4<5B?99 5B74FO@ ?9E4@< S6?S9FES �B?B7D<6E><= D4=BA, D4ECB?B:9AAO= A4 

E969DB-6BEFB>9 �BEFDB@E>B= B5?4EF<, 97B ?9E<EFBEFP 8BIB8<F 8B 82,6 % 

(�9?B;9DB6, 2008). 

% J9?PR EBID4A9A<S R:AB-F4ё:AOI CD<DB8AOI  >B@C?9>EB6  $GEE>B=  

D46A<AO, 6  2006  7B8G  5O?  EB;84A  7BEG84DEF69AAO= CD<DB8AO=  ;4CB698A<>  

«�B?B7D<6E><=  ?9E»,  >BFBDO=  CD98EF46?S9F  EB5B=  S8DB  Q>B?B7<K9E>B7B  

>4D>4E4  �BEFDB@E>B= B5?4EF<. � 2020 7B8G BA 6>?RK9A 6 EC<EB> 5<BEH9DAOI 

D9;9D64FB6 2!�%�". !4 E97B8ASLA<= 89AP 5<BEH9DAO= D9;9D64F «�B?B7D<6E><= 

?9E» B59EC9K<649F EBID4A9A<9 A4<5B?99 F<C<KAOI 8?S D97<BA4 Q>BE<EF9@ >4> 

QF4?BAAOI GK4EF>B6 5<BEH9DO, 4 F4>:9 79A9F<K9E>B7B HBA84 D4EF9A<= < 

:<6BFAOI (�G59AB> < 8D., 2023). 

&9DD<FBD<S ;4CB698A<>4 6>?RK49F 6 E95S 2 GK4EF>4, D4ECB?B:9AAOI 6 

54EE9=A4I D9> 'A:4 < !9S 6 CB8;BA4I 96DBC9=E>B= ED98A9= < R:AB= F4=7< A4 

F9DD<FBD<< 5 D4=BAB6 �BEFDB@E>B= B5?4EF<: !9=E>B7B, �B?B7D<6E>B7B, 

+GI?B@E>B7B, #4DH9AP96E>B7B – GK4EFB> № 1 (�B?B7D<6E><=),  4AFGDB6E>B7B – 

GK4EFB> № 2. 

�EE?98B64A<S BEB59AABEF9= Q>B?B7<< DO:9= CB?ё6>< < @4?B= ?9EAB= @OL< 

CDB6989AO A4 �B?B7D<6E>B@ GK4EF>9, >BFBDO= I4D4>F9D<;G9FES 5B?PL<@ 

D4;ABB5D4;<9@ D9?P9H4, KFB BFK4EF< E6S;4AB E 97B 5B?PLB= F9DD<FBD<9= (D<EGAB> 

2.2): Q>B?B7<K9E>4S FDBC4 № 1 (22 >64DF4?), Q>B?B7<K9E>4S FDBC4 № 2 (24 >64DF4?) 
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6>?RK4S CD46O= 59D97 D9>< %9I<, 7D4A<J4 @9:8G 16 < 17 >64DF4?4@< (?96O= 59D97 

D9>< %9I<). 

� A4EFBSM99 6D9@S A4 F9DD<FBD<< ;4CB698A<>4 CD9B5?4849F ECB>B=AO= 

C?BE>B6B?A<EFO= < C?BE>BIB?@<EFO= D9?P9H. !9F >DGFOI E>?BAB6, 

CD9B5?484RM<9 G>?BAO EBEF46?SRF 3–7 7D48GEB6. "5M<= G>?BA F9DD<FBD<< A4 

�B?B7D<6E>B@ GK4EF>9 – A4 E969DB-6BEFB> – > 8B?<A9 D9>< 'A:<. "FABE<F9?PAO9 

6OEBFO IB?@B6 < C?BE><I CB69DIABEF9= @9:8GD9K<= A4 F9DD<FBD<< >B?95?RFES 

8B 190 @. 

!4 F9DD<FBD<< ;4CB698A<>4 CD9B5?484RF 89DAB6B-CB8;B?<EFO9 CBK6O, 

B5D4;B646L<9ES A4 @BD9AAOI EG7?<A>4I < CB>DB6AOI 7?<A4I. 

 

Р8су=>к 2.2. �4DF4-EI9@4 5<BEH9DAB7B D9;9D64F4 «�B?B7D<6E><= ?9E» (�B?B7D<6E><= GK4EFB>)  
E A4A9E9A<9@ GK4EF>B6, 6;SFOI 8?S <EE?98B64A<S 7DO;GAB6  

($4ECB?B:9A<9. (��' «�BEG84DEF69AAO= ;4CB698A<> «�B?B7D<6E><= ?9E».  
URL: https://hcvf.ru/ru/maps/hcvf-kostroma) 
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�?<@4F G@9D9AAB->BAF<A9AF4?PAO=, I4D4>F9D<;GRM<=ES CD9B5?484A<9@ 

BE48>B6 A48 <EC4D9A<9@, >BDBF><@ ED46A<F9?PAB FёC?O@ ?9FB@ < IB?B8AB= 

@AB7BEA9:AB= ;<@B=. �89EP CD9B5?484RF 6B;8GLAO9 CBFB>< 4F?4AF<K9E>B7B 

CDB<EIB:89A<S, AB K4EFO 6FBD:9A<S E E969D4 IB?B8AOI @4EE 4D>F<K9E>B7B 

6B;8GI4. 

%D98A<9 7B8B6O9 F9@C9D4FGDO 6B;8GI4 <;@9ASRFES BF 1,5 °% 8B 2,1 °% (CB 

84AAO@ <EE?98B64A<=, CDB698ёAAOI 6 1998–2001 77.), 45EB?RFAO= @4>E<@G@ 

+36 °%, 45EB?RFAO= @<A<@G@ –53 °%. �4 7B8 6OC4849F 6 ED98A9@ 564 @@ BE48>B6, 

CD<Kё@ 5B?PL4S K4EFP – 6 F9C?B9 6D9@S 7B84. #D9B5?484RF 69FDO ;4C48AOI 

A4CD46?9A<=. %D98ASS 7B8B64S E>BDBEFP 3 @/E. 

&9DD<FBD<S ;4CB698A<>4 CD98EF46?S9F EB5B= EBK9F4A<9, >4> >BD9AAOI 

C9D6B;84AAOI ?9EB6, F4> < CDB<;6B8AOI BF A<I 8D96BEFB96, HBD@<DGRM<IES A4 

@9EF9 9EF9EF69AAOI 6O64?B6, 6ODG5>4I < 74DSI D4;?<KAB= 846ABEF<. 

� C9D6B@ 8D969EAB@ SDGE9 �B?B7D<6E>B7B GK4EF>4 5<BEH9DAB7B D9;9D64F4 

8B@<A<DG9F 9?P B5O>AB69AA4S (Picea abies (L.) H. Karst.) E A95B?PL<@ GK4EF<9@ 

C<IFO E<5<DE>B= (Abies sibirica Ledeb.), 59Dё;O CGL<EFB= (Betula pubescens Ehrh.) 

< ?<CO E9D8J96<8AB= (Tilia cordata Mill.) (�DB;B6E>4S, 2014). 

!4 E97B8ASLA<= 89AP A4 F9DD<FBD<< �B?B7D<6E>B7B ;4CB698A<>4 4>F<6AB 

CDB6B8<FES A4GKAB-<EE?98B64F9?PE>4S 89SF9?PABEFP CB <;GK9A<R CD<DB8AOI 

>B@C?9>EB6 < 8<A4@<>< CD<DB8AOI CDBJ9EEB6 8?S BJ9A>< < CDB7AB;4 EBEFBSA<S 

Q>BE<EF9@, B5N9>FB6 :<6BFAB7B < D4EF<F9?PAB7B @<D4, D4;D45BF>< A4GKAOI BEAB6 

BID4AO CD<DB8O < EBID4A9A<S 5<B?B7<K9E>B7B D4;ABB5D4;<S. 

�BEFDB@E>B9 ?9EA<K9EF6B D4ECB?B:9AB 6 R7B-;4C48AB= K4EF< �BEFDB@E>B= 

B5?4EF< (�BEFDB@E>B= D4=BA). %B6D9@9AAO= D4EF<F9?PAO= CB>DB6 �BEFDB@E>B7B 

?9EA<K9EF64 "#) « <AE>B9» S6?S9FES D9;G?PF4FB@ FD4AEHBD@4J<< ?9EAOI 

Q>BE<EF9@ (?<CB6B-9?B6OI ?9EB6) CB8 6?<SA<9@ 4AFDBCB79AAB= 89SF9?PABEF<: 

E9?PE>BIB;S=EF69AAB9 BE6B9A<9 ;9@9?P, A4?<K<9 CD<GE4895AOI GK4EF>B6, 

46FB@B5<?PAOI FD4EE, ?<A<= Q?9>FDBC9D984K – CD98EF46?9A I6B=AB-

@9?>B?<EF69AAO@< ?9E4@<. �4AAO9 ?9E4 CB889D:<64RF A4<5B?99 6OEB>B9 

6<8B6B9 D4;ABB5D4;<9 FD46SA<EFOI D4EF9A<= < I4D4>F9D<;GRFES 6OEB>B= 
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CDB8G>F<6ABEFPR (�4G7B?PAB64 < 8D., 2000). !4<5B?99 D4ECDBEFD4A9AA4S 

8D969EA4S CBDB84 – 59Dё;4 (B>B?B 40 % C?BM48< CB>DOFOI ?9EAB= 

D4EF<F9?PABEFPR ;9@9?P), CBKF< A9 6EFD9K49FES C<IF4 < BFEGFEF6G9F ?<EF69AA<J4. 

!4<5B?99 D4ECDBEFD4AёAAO@< S6?SRFES CB8;B?<EFO9 < 89DAB6B-

CB8;B?<EFO9 CBK6O. �?<@4F 6 D4=BA9 D4ECB?B:9A<S ?9EA<K9EF64 G@9D9AAB-

>BAF<A9AF4?PAO= E CDB8B?:<F9?PAB=, ED46A<F9?PAB IB?B8AB=, EA9:AB= ;<@B= < 

FёC?O@ >BDBF><@ ?9FB@. %D98A97B8B64S F9@C9D4FGD4 6B;8GI4 EBEF46?S9F 2,7 °%. 

%D98ASS F9@C9D4FGD4 <R?S – +17,6 °%, ED98ASS F9@C9D4FGD4 SA64DS –17,7 °%. 

%D98A97B8B6B9 >B?<K9EF6B 6OC4849@OI BE48>B6 558 @@. 'EFB=K<6O= EA9:AO= 

CB>DB6 GEF4A46?<649FES 6 FD9FP9= 89>489 ABS5DS. %IB8 EA9:AB7B CB>DB64 

CDB<EIB8<F 6 E9D98<A9 4CD9?S. �9FDO CD9B5?484RF R74-;4C48AB7B A4CD46?9A<S. 

�?S <EE?98B64A<S EBEFBSA<S @OL96<8AOI 7DO;GAB6 A4 E?45B A4DGL9AAOI 

F9DD<FBD<SI �BEFDB@E>B= B5?4EF< 6O5D4AO 3 GK4EF>4 A4 F9DD<FBD<< 

�BEFDB@E>B7B ?9EA<K9EF64 �BEFDB@E>B9 "#) « <AE>B9» >64DF4?O 1, 2 < 4 

(D<EGAB> 2.3). 

 

Р8су=>к 2.3. �4DF4-EI9@4 GK4EF>B6 �BEFDB@E>B7B ?9EA<K9EF64 "#) « <AE>B9», 6;SFOI 8?S 
<EE?98B64A<S @OL96<8AOI 7DO;GAB6 (�9E4 6OEB>B= CD<DB8BBID4AAB= J9AABEF< (��#*) 

�BEFDB@E>B= B5?4EF<. URL: https://hcvf.ru/ru/maps/hcvf-kostroma) 

 

https://forest.kosmosnimki.ru/?permalink=Q1JXU
https://forest.kosmosnimki.ru/?permalink=Q1JXU
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"5M4S C?BM48P 1 >64DF4?4 ‒ 1700,51 74. !4 D4EEFBSA<< 500 @ BF GK4EF>4 

<EE?98B64A<S D4ECB?B:9A4 @959?PA4S H45D<>4 FASADAS, CDBH<?<DGRM4SES A4 

CDB<;6B8EF69 @959?PAOI H4E48B6, Q?9@9AFB6 89>BD4 < 869DAOI C4A9?9=. &4>:9 6 

A9CBED98EF69AAB= 5?<;BEF< BF 84AAB7B GK4EF>4 D4ECB?B:9AO 

E9?PE>BIB;S=EF69AAO9 CB?S. �D4EABE9?PE>B9 LBEE9 5 >@ D4ECB?B:9AB A4 

D4EEFBSA<< B>B?B 690 @ BF GK4EF>4 <EE?98B64A<S (D<EGAB> 2.4). 

Р8су=>к 2.4. %I9@4 < HBFB7D4H<< GK4EF>4 <EE?98B64A<S – �BEFDB@E>B9 ?9EA<K9EF6B  
"#) « <AE>B9» >64DF4? №1 

 

"5M4S C?BM48P 2 >64DF4?4 ‒ 225,42 74. !4 D4EEFBSA<< B>B?B 250 @ BF 

GK4EF>4 <EE?98B64A<S D4ECB?B:9A4 :<?4S ;4EFDB=>4 CBEё?>4 �DGF<>, F4>:9 6 

'K4EFB> <EE?98B64A<S  

%!& «�DGF<>» 

�D4EABE9?PE>B9 
LBEE9 5 >@ 

 959?PA4S H45D<>4 
FASADAS 

E/I CB?9  
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A9CBED98EF69AAB= 5?<;BEF< BF GK4EF>4 D4ECB?B:9AO E9?PE>BIB;S=EF69AAO9 CB?S 

(D<EGAB> 2.5). 

Р8су=>к 2.5. %I9@4 < HBFB7D4H<< GK4EF>4 <EE?98B64A<S – �BEFDB@E>B9 ?9EA<K9EF6B  
"#) « <AE>B9» >64DF4? №2 

 

"5M4S C?BM48P 4 >64DF4?4 ‒ 1109,97 74. � A9CBED98EF69AAB= 5?<;BEF< BF 

GK4EF>4 <EE?98B64A<S D4ECB?B:9AO E9?PE>BIB;S=EF69AAO9 CB?S (D<EGAB> 2.6). 

'K4EFB> <EE?98B64A<S  

�D4EABE9?PE>B9 
LBEE9 5 >@ 

CBE. �DGF<> %!& «�DGF<>» 

E/I CB?9  
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Р8су=>к 2.6. %I9@4 < HBFB7D4H<< GK4EF>4 <EE?98B64A<S – �BEFDB@E>B9 ?9EA<K9EF6B  
"#) « <AE>B9» >64DF4? №4 

 

2.2  9FB8O BF?B64 < GKёF4 K<E?9AABEF< 7DO;GAB6 
 

"F?B6 @<>DB@4@@4?<= CDB6B8<?< A4 EF4J<BA4DAOI GK4EF>4I E 

59;6B;6D4FAO@ <;NSF<9@ E CB@BMPR 846<?>B> E FD4CB@ < 59; A97B < :<6B?B6B>. 

#D<AJ<C <I D4ECB?B:9A<S 5O? BEAB64A A4 @9FB89 ?B6GL>B-?<A<=, 4 <@9AAB 

?B6GL>< D4EEF46?S?< ?<A<S@< E <AF9D64?B@ 5 @ A4 >DGCAOI ?9EAOI 6O89?4I, 

84?99 D4EEK<FO64?< <A89>E CBC4849@BEF<, >BFBDO= BCD989?S9F >B?<K9EF6B 

;69DP>B6, CB=@4AAOI A4 100 ?B6GL>B-EGFB> (,9HF9?P, 2018; &B?>4Kё6, 2019; 

�B5D9JB6, 2021). 

'K4EFB> <EE?98B64A<S  

E/I CB?9  
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�?S GEF4AB6>< ?B6GL9> 6O5<D4?< A4<5B?99 CB8IB8SM<9 @9EF4: A4 

FDBC<A>4I, 6 G>DOF<SI, G >BDA9= 89D964 <?< >GEF4, 68B?P ?9:4M97B A4 ;9@?9 

EF6B?4, B>B?B 6IB84 6 ABDG < F.8. 

� >4K9EF69 CD<@4A>< <ECB?P;B64?< >GEBK>< 59?B7B < KёDAB7B I?954, 

E@BK9AAO9 D4EF<F9?PAO@ @4E?B@ (�BDBAJB6, 1961). �?S G8B5EF64 B5A4DG:9A<S 

?B6GL9> < <E>?RK9A<S <I CDBCGE>B6 <ECB?P;B64?< E<7A4?PAO9 ?9AFO. 

�46<?>< CDB69DS?< B8<A D4; 6 EGF>< – GFDB@. (<>E<DB64?< 84AAO9 6 

CB?96B@ 8A96A<>9. "5D454FO64?< B5N9>FO D9C9??9AFB@ 8?S GA<KFB:9A<S 

Q>FBC4D4;<FB6. +9D9; K4E CBE?9 B5D45BF>< BCD989?S?< 6<8B6GR CD<A48?9:ABEFP 

BEB5<. %<EF9@4F<K9E>4S CD<A48?9:ABEFP CD<6989A4 CB 84AAO@ E4=F4 «Fauna 

Europaea» (URL: http://www.fauna-eu.org/). 

!4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 BF?B6 CDB6B8<?ES 6 5<BFBC4I: 9?PA<> 

?<CB6O=, 9?PA<> 59Dё;B6O= < E@9L4AAO= ?9E E CD9B5?484A<9@ 9?< (D<EGAB> 2.74, 

D<EGAB> 2.75). !4 F9DD<FBD<< "#) « <AE>B9» <EE?98B64A<S 6OCB?A9AO 6 

E?98GRM<I 5<BFBC4I: 59D9;AS> EAOF96O= < 9?PA<> E CB8DBEFB@ <; ?9M<AO 

(D<EGAB> 2.76, D<EGAB> 2.77). 

"I64K9AO E?98GRM<9 D4EF<F9?PAO9 4EEBJ<4J<<: 9?PA<> ?<CB6O= 

><E?<KAO=, 9?PA<> ><E?<KAB-M<FB6A<>B6O=, 9?PA<> B:<>B6B-><E?<KAO=, 9?PA<> 

K9DA<KAB-><E?<KAO=, 9?PA<> @4=A<>B6O=, 9?PA<> >BCOF9A96B-><E?<KAO=, 

9?PA<> ><E?<KAO= E CB8DBEFB@ <; ?9M<AO, 9?PA<> ><E?<KAB-K<EFBF9?B6O=, 

59D9;AS> EAOF96O=, 59D9;AS> EAOF96B-;9@?SA<KAO=, 59D9;AS> EAOF96B-

>BCOF9A96B-;B?BF4DA<>B6B-BEB>B6O=. 

�E97B ;4 C9D<B8 <EE?98B64A<= BFD45BF4AB 846<?B> – 13049 ?B6GL>B-EGFB> < 

BF?B6?9A4 801 BEB5P. 
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4 6 

  
5 7 

Р8су=>к 2.7. (BFB7D4H<< <EE?98G9@OI 5<BFBCB6: 4 – 9?PA<> ?<CB6O= ><E?<KAO=;  
5 – 9?PA<> B:<>B6B-><E?<KAO=; 6 – 9?PA<> ><E?<KAO= E CB8DBEFB@ ?9M<AO; 7 – 59D9;AS> 

EAOF96O= (ECD464 HBFB7D4H<< – A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4; E?964 HBFB7D4H<< – A4 
F9DD<FBD<< "#) « <AE>B9») 

 

2.3  9FB8O BJ9A>< H<FBJ9ABF<K9E>B7B >B@CBA9AF4 

 

�?S BJ9A>< CDBEFD4AEF69AAB7B D4ECD989?9A<S @OL96<8AOI 7DO;GAB6 6 

E6S;< E I4D4>F9DB@ D4EF<F9?PAB7B CB>DB64 6 2023 7B8G CDB6989AB 79B5BF4A<K9E>B9 

BC<E4A<9 18 CDB5AOI C?BM48B> 50x50 @, D4ECB?B:9A<9 >BFBDOI EBBF69FEF6B64?B 

@9EFG D4ECB?B:9A<S ?B6GL9> 6 D4;?<KAOI D4EF<F9?PAOI 4EEBJ<4J<SI, 

CD98EF46?9AAOI E?B:AO@< 9?PA<>4@< < 59D9;AS>4@< (�BDBAB6, 1973). 

�E97B 5O?B ;4?B:9AB 9 C?BM48B> A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 < 9 

C?BM48B> A4 F9DD<FBD<< "#) « <AE>B9» (CD<?B:9A<9 7). 
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&<C ?9E4 BCD989?9A E <ECB?P;B64A<9@ BCD989?<F9?S F<CB6 ?9E4 

�6DBC9=E>B= $BEE<< (URL: http://cepl.rssi.ru/bio/forest/index.htm). #DB6989AB 

EF4A84DFAB9 79B5BF4A<K9E>B9 BC<E4A<9 CB @9FB8<>9 �.!. %G>4K964 (D<EGAB> 2.8). 

 

Р8су=>к 2.8. %I9@4 Q>B?B7B-H<FBJ9ABF<K9E><I DS8B6 9?B6OI ?9EB6 (CB !. . �BDL9A<AG < 
�.!. ,6<89A>B, 1977): 1 – ><E?<KA<>; 2 – 5DGEA<KA<>; 3 – K9DA<KA<>; 4 – 8B?7B@BLA<>; 5 – 
EH47AB6O=; 6 – BEB>B-EH47AB6O=; 7 – FD46SAB-EH47AB6O=; 8 – ?B7; 9 – ?<CB6O=; 10 – 8G5B6O= 

 

"J9A>G 5<B?B7<K9E>B7B D4;ABB5D4;<S D4EF<F9?PAOI EBB5M9EF6 CB 

6OD46A9AABEF< CDB6B8<?< E <ECB?P;B64A<9@ <A89>E4 8B@<A<DB64A<S (<A89>E 

�9D79D4–#4D>9D4). �?S BCD989?9A<S B5<?<S 6EFD9K9AAOI 6<8B6 <ECB?P;B64?< 

L>4?G �D4GA-�?4A>9 (Braun-Blanquet, 1964). 

#DB9>F<6AB9 CB>DOF<9 6E97B FD46BEFBS BCD989?S?BEP A4 ;4?B:9AAOI 6 

CD989?4I >4:8B= CDB5AB= C?BM48>< E9D<< GKёFAOI D4GA><9DB6E><I C?BM48B> 

1x1 @ (�BDBAB6, 1973) (D<EGAB> 2.9). 

#BE>B?P>G D4EF<F9?PABEFP S6?S9FES >BE69AAO@ CB>4;4F9?9@ 6?<SA<S 

H<;<>B-I<@<K9E><I H4>FBDB6 ED98O B5<F4A<S A4 CBCG?SJ<< @<>DB@4@@4?<=, 8?S 

BJ9A>< BE69MёAABEF<, 6?4:ABEF<, ><E?BFABEF< CBK6O, 5B74FEF64 CBK6O 4;BFB@ 

CD<@9AS?< @9FB8 H<FB<A8<>4J<< CB 1??9A59D7G E <ECB?P;B64A<9@ CDB7D4@@AB7B 

CDB8G>F4 EcoScaleWin, D4;D45BF4AAB7B &.�. �DBI?<AB= ($BEE<S) (Ellenberg, 1992; 

�G5>B64 < 8D., 2008; �6EF<7A996, 2020). 

 

http://cepl.rssi.ru/bio/forest/index.htm
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Р8су=>к 2.9. 1F4?BAO 7D484J<= CDB9>F<6AB7B CB>DOF<S FD46BEFBS (6 %) 

 

2.4  9FB8O BCD989?9A<S 6B;D4EF4 < F<C4 BAFB79A9;4 7DO;GAB6 

 

*<>?B@BDHAO@ 7DO;GA4@ E6B=EF69AAB S6?9A<9 CB?<64D<4AFABEF< 

BAFB79A9F<K9E>B7B D4;6<F<S, <7D4RM99 64:AGR DB?P 6 :<;A989SF9?PABEF< 

CBCG?SJ<=, 4 <@9AAB 6 CB889D:4A<< 9ё 7B@9BEF4;4 ("?9A96, �D<7BD><A4, 2019). 

�?S GEF4AB6?9A<S EC9J<H<>< D9CDB8G>F<6AB= EFD4F97<< < BFA9E9A<S BEB59= 

> HGA>J<BA4?PAB-H<;<B?B7<K9E><@ 7DGCC<DB6>4@ (((�) BCD989?S?< EF9C9AP 

CB?B6B= ;D9?BEF< BEB59=, <A8<6<8G4?PAO= 6B;D4EF 7DO;GAB6 CB EF9C9A< 

EFёDFBEF< 4?P69B?SDAB= CB69DIABEF< ;G5B6 G @OL9= < CB EF9C9A< EFёDFBEF< 

4?P69B?SDAB= CB69DIABEF< ;G5B6 < <A89>EG ;G54 G >BDA9;G5OI CB?ё6B> (�4D4E964 

< 8D., 2008; "?9A96, 2009). 

 

2.5  9FB8O <EE?98B64A<S 79@4FB?B7<K9E><I CB>4;4F9?9= 7DO;GAB6 
 

�9@4FB?B7<K9E><9 <EE?98B64A<S 260 7DO;GAB6 CDB6B8<?< 6 ?9FA<= C9D<B8 

2021‒2023 77. �45BD >DB6< G B5N9>FB6 <EE?98B64A<S BEGM9EF6?S?< CGFё@ CGA>J<< 

E9D8J4 CBE?9 E?45B7B A4D>B;4 QH<DB@ (Diehl et al., 2001; %BDB><A4 < 8D., 2019; 
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�@<DB6 < 8D., 2020). �?S EBID4A9A<S B5D4;JB6 >DB6< E J9?PR CBE?98GRM97B 

4A4?<;4 <ECB?P;B64?< 64>GG@AO9 CDB5<D>< E 4AF<>B47G?SAFB@ (1�&�). 

�E9 @4A<CG?SJ<< E @9?><@< @?9>BC<F4RM<@< CDB6B8<?< 6 EBBF69FEF6<< E 

 9:8GA4DB8AO@< D9>B@9A84J<S@< (QF<K9E><@ >B89>EB@) CB CDB6989A<R @98<>B-

5<B?B7<K9E><I <EE?98B64A<= E <ECB?P;B64A<9@ :<6BFAOI (1985), 4 F4>:9 

QF<K9E><@< EF4A84DF4@<, GF69D:8ёAAO@< CD46B6O@< 4>F4@< $( < 

@9:8GA4DB8AO@< CD<AJ<C4@< �4;9?PE>B= 89>?4D4J<< B 7G@4AAB@ BFABL9A<< > 

:<6BFAO@ < CD46<?4@< CDB6989A<S D45BF E <ECB?P;B64A<9@ Q>EC9D<@9AF4?PAOI 

:<6BFAOI (2010). $4;D9L9A<9 A4 <EE?98B64A<S CB?GK9AB BF QF<K9E>B7B >B@<F9F4 

��' (CD<?B:9A<9 8). 

�;7BFB6?9A<9 @4;>B6 >DB6< CDB6B8<?< CB EF4A84DFAB= @9FB8<>9 

( 9APL<>B6 < 8D., 1987). �?S >4:8B= BEB5< CD<7BFB6?9AO CD9C4D4FO >DB6< A9 

@9A99 K9@ 6 FDёI CB6FBDABEFSI. 

�?S BJ9A>< C4D4@9FDB6 C9D<H9D<K9E>B= >DB6< G 7DO;GAB6 BCD989?9AO 

>B?<K9EF6B ?9=>BJ<FB6 (FOE. 6 @@3), ?9=>BJ<F4DA4S HBD@G?4, EB89D:4A<9 

QD<FDBJ<FB6 (RBC, 1012/?), @BDHB@9FD<K9E><9 C4D4@9FDO >?9FB> >DB6< (8<4@9FD 

QD<FDBJ<FB6 – dQ, @>@), 4 F4>:9 6OK<E?9AO QD<FDBJ<F4DAO9 <A89>EO >DB6< F4><9 

>4> ED98A<= B5Nё@ QD<FDBJ<F4 (MCV, @>@3), ED98ASS >BAJ9AFD4J<S 79@B7?B5<A4 

(MCH%, %), ED98A99 EB89D:4A<9 79@B7?B5<A4 (MCH, %), J69FB6B= CB>4;4F9?P 

(*#, 98.) (Theml et al., 2004; &4D4IF<=, �46O8B64, 2007; &4D4IF<= < 8D., 2007; 

%454AB64, 2008, 2010; �G8B64 < 8D., 2017; #B?B;R>, 'L4>B64, 2019; %BDB><A4 < 

8D., 2019; �@<DB6 < 8D., 2020; �@>G:964 < 8D., 2021). 

�89AF<H<>4J<S HBD@9AAOI Q?9@9AFB6 >DB6< CDB6B8<?4EP CB 4F?4E4@ 

>?9FB> >DB6< E9?PE>BIB;S=EF69AAOI < ?45BD4FBDAOI :<6BFAOI (%<@BASA, 

)<E4@GF8<AB6, 1995; $<74A < 8D., 2000; Theml et al., 2004). 

�B?<K9EF6B QD<FDBJ<FB6 < ?9=>BJ<FB6 BCD989?S?< 6 >4@9D9 �BDS964, 

?9=>BJ<F4DAGR HBD@G?G, <I @BDHB?B7<K9E><9 BEB59AABEF< – A4 @4;>4I >DB6<, 

B>D4L9AAOI CB #4CC9A79=@G >D4E<F9?9@-H<>E4FBDB@  4S–�DRA64?P84 < 

>D4E<F9?9@ $B@4AB6E>B7B (MiniMed, $BEE<S). �EE?98B64A<9 CDB6989AB E 

CB@BMPR E69FB6B7B @<>DBE>BC4 �<B@98-3. �?S CB8EKёF4 ?9=>BJ<F4DAB= HBD@G?O 
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A4 @4;>4I >DB6< 6<;G4?PAB BCD989?S?< F<CO ?9=>BJ<FB6 CD< CB8EKёF9 200 >?9FB>. 

#B?GK9AAO9 84AAO9 6OD4:4?< 6 CDBJ9AF4I < 45EB?RFAOI ;A4K9A<SI (�5D4LB64 < 

8D., 2013; �<D<??B6E><=, &BK<?<A4, 2014; #B?B;R>, 'L4>B64, 2019; �@<DB6 < 8D., 

2020). 

 <>DBHBFB7D4H<< D4;?<KAOI F<CB6 ?9=>BJ<FB6 6 >DB6< DO:9= CB?ё6>< 

CD98EF46?9AO A4 D<EGA>9 2.10. 

 

 

 

 

 

 

 

 

 

 
 

Р8су=>к 2.10.  <>DBHBFB7D4H<< D4;?<KAOI F<CB6 ?9=>BJ<FB6 6 >DB6< DO:9= CB?ё6><: 4 – 
?<@HBJ<FO; 5 – @BABJ<FO; 6 – E97@9AFBS89DAO9 A9=FDBH<?O; 7 – C4?BK>BS89DAO9 A9=FDBH<?O; 

8 – QB;<ABH<?O; 9 – 54;BH<?O (�?<@B64, %<DBF<A4, 2024) 
 

�5EB?RFAB9 >B?<K9EF6B HBD@9AAOI Q?9@9AFB6 D4EEK<FO64?< CB HBD@G?9: 

            ,     (1) 

 

789   – >B?<K9EF6B >?9FB> 6 1 @?;  

� – ED98A99 K<E?B >?9FB> 6 CB?9 ;D9A<S @<>DBE>BC4; 

S – C?BM48P CB?S ;D9A<S @<>DBE>BC4 (180000 @>@2); 

s – C?BM48P CD<7BFB6?9AAB7B @4;>4 (1250 @>@2); 

V – B5Nё@ A4A9E9AAB= A4 EF9>?B EGEC9A;<< (0,05 @?); 

n – >BQHH<J<9AF D4;6989A<S (BFEGFEF6G9F, D469A 1). 

�;@9D9A<9 8<4@9FD4 QD<FDBJ<FB6 (@>@) CDB6B8<?< CDS@O@ 

 

  
4 5 6 

   
7 8 9 

10 @>@ 
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@<>DB@9FD<K9E><@ @9FB8B@ E CB@BMPR 6<AFB6B7B B>G?SD-@<>DB@9FD4  �� CD< 

G69?<K9A<< 100I A4 EGI<I B>D4L9AAOI CD9C4D4F4I >DB6<, E <ECB?P;B64A<9@ 

@<>DBE>BC4 �<B@98-3 E @4E?SAB= <@@9DE<9=. 

'DB69AP 79@B7?B5<A4 6 >DB6< (Hb, 7/?) <;@9DS?< E CB@BMPR CBDF4F<6AB7B 

4A4?<;4FBD4 >DB6< EasyTouch GCHb (&4=64AP, �<F4=). �9@4FB>D<F (Ht, %) 

BCD989?S?<, <ECB?P;GS @9FB8 J9AFD<HG7<DB64A<S, CB K<E?G 89?9A<= 6 

79@4FB>D<FAB@ >4C<??SD9, ;4A<@49@OI HBD@9AAO@< Q?9@9AF4@<. 

%D98A<= B5Nё@ QD<FDBJ<F4 (MCV, @>@3) 6OK<E?S?< CB HBD@G?9: 

              ,     (2) 

 

789 Ht – 79@4FB>D<F (%); 

RBC – 45EB?RFAB9 >B?<K9EF6B QD<FDBJ<FB6 (1012/?). 

%D98ARR >BAJ9AFD4J<R 79@B7?B5<A4 (MCH%, %) BCD989?S?< CB HBD@G?9: 

              ,     (3) 

 

789 Hb ‒ 79@B7?B5<A (7/?); 

Ht – 79@4FB>D<F (%). 

%D98A99 EB89D:4A<9 79@B7?B5<A4 (MCH, %) 6OK<E?S?< CB HBD@G?9: 

          ,      (4) 

 

Hb ‒ 79@B7?B5<A (7/?); 

RBC – K<E?B QD<FDBJ<FB6 (1012/?). 

*69FB6B= CB>4;4F9?P (*#, 98.) BCD989?S?< CB HBD@G?9: 

 

*#       ,      (5) 

 



52 

789 Hb ‒ 79@B7?B5<A (7/?); 

B ‒ FD< C9D6O9 J<HDO K<E?4 QD<FDBJ<FB6 6 @<??<BA4I. 

�?S GEF4AB6?9A<S A4?<K<S 8B?7B6D9@9AAOI EFD9EEB6OI 6B;89=EF6<= A4 

BD74A<;@ 7DO;GAB6 6OK<E?S?< CB>4;4F9?P «BFABL9A<9 A9=FDBH<?B6 > 

?<@HBJ<F4@» (Davis et al., 2008; �?<@B64, %<DBF<A4, 2024). 

 

2.6  9FB8O <EE?98B64A<S Q>EF9DP9DAOI CD<;A4>B6 7DO;GAB6 
 

 4EEG F9?4 7DO;GAB6 (6 7D4@@4I) BCD989?S?< CGFё@ <I 6;69L<64A<S A4 

?45BD4FBDAOI 69E4I Scoutspu (Ohaus, Switzerland). #DB@9DO EA<@4?< E CB@BMPR 

LF4A79AJ<D>G?S (6 @<??<@9FD4I) (&<@BL><A4, 2012): 

1) �?<A4 7B?B6O < FG?B6<M4 – D4EEFBSA<9 BF >BAK<>4 ABE4 8B 

;48A9CDBIB8AB7B BF69DEF<S CB CDS@B= ?<A<<. 

2) �?<A4 I6BEF4 59; >BAJ96OI 6B?BE – D4EEFBSA<9 BF ;48A9CDBIB8AB7B 

BF69DEF<S 8B >BAJ4 I6BEFB6OI CB;6BA>B6. 

3) �?<A4 ;48A9= EFGCA< 59; >B7F9= – D4EEFBSA<9 BF 6O84RM9=ES ;48A9= 

K4EF< CSF>< 8B E4@B7B 8?<AAB7B C4?PJ4, A9 EK<F4S >B7FS. 

4) �OEBF4 GI4 – D4EEFBSA<9 BF A<:A97B >D4S GLAB7B BF69DEF<S 8B 69DL<AO 

GLAB= D4>B6<AO, A9 EK<F4S >BAJ96OI 6B?BE (CD<?B:9A<9 9). 

 

2.7   9FB8O <EE?98B64A<S <AF9DP9DAOI CD<;A4>B6 7DO;GAB6 

 

� >4K9EF69 @BDHBH<;<B?B7<K9E><I <A8<>4FBDB6 <ECB?P;B64?< @4EEB6O9 

CB>4;4F9?< BD74AB6, 6OCB?ASRM<9 :<;A9AAB 64:AO9 HGA>J<< 6 BD74A<;@9 

:<6BFAB7B, F4><9 >4> C9K9AP, E9D8J9, CBK><, ?ё7><9, E9?9;ёA>4 (CD<?B:9A<S 10–

11). �4AAO= @9FB8 BEAB64A A4 <;@9AK<6BEF< BF89?PAOI H<;<B?B7<K9E><I <?< 

@BDHBH<;<B?B7<K9E><I CD<;A4>B6, >BFBD4S CB;6B?S9F EG8<FP B 5<B?B7<K9E>B@ 

E6B9B5D4;<< B5E?98G9@B= CBCG?SJ<< (,64DJ, 1968). 

&GL>G ;69DP>4 D4ECB?474?< A4 EC<AG, 66B8<?< BEFDO= >BA9J AB:A<J 6 

@S7>GR >B:G, B>DG:4RMGR 4A4?PAB9 BF69DEF<9, < >BDBF><@ D4;D9;B@ CDBD9;4?< 
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CBC9D9> 5DRLAGR EF9A>G F9?4, 6C9D98< BF 4A4?PAB7B BF69DEF<S. � D4;D9; 66B8<?< 

FGCGR 69F6P AB:A<J, D4;D9;4?< 5DRLAGR EF9A>G F9?4 < 7DG8AGR >?9F>G CB 

ED98A9= ?<A<<, 6>?RK4S L9R. #DB<;6B8<?< BE@BFD 5DRLAB= CB?BEF<, CD< 

>BFBDB@ @B7?< 5OFP B5A4DG:9AO 79?P@<AFO. �OA<@4?< C<M96B8, :9?G8B> < 

><L9KA<>, BEF46<6 CD< Aё@ 5DO:9=>G, CB@9M4?< <I 6E9 6@9EF9 F4>:9 6 

BF89?PAGR CBEG8G. �4> CD46<?B, 6 QF<I E?GK4SI 6@9EF9 E ><L9KA<>B@ 6OA<@4?< 

C9K9AP, CB8:9?G8BKAGR :9?9;G < E9?9;ёA>G. #BE?9 <;6?9K9A<S C<M964D<F9?PAB7B 

FD4>F4 6OA<@4?< E9D8J9, 8<4HD47@G, CBK><, @BK96B= CG;ODP, CB?B6O9 BD74AO < 

CB@9M4?< 6 BF89?PAGR CBEG8G. 

 4EEG 6AGFD9AA<I BD74AB6 7DO;GAB6 BCD989?S?< CGFё@ <I 6;69L<64A<S A4 

Q?9>FDBAAOI 69E4I SIERRA CX-298 (FBKABEFP <;@9D9A<S 0,01 7), CBE?9 K97B 

CDB6B8<?< D4EKёF <A89>EB6 6AGFD9AA<I BD74AB6 (,64DJ < 8D., 1968; "?9A96, 

�D<7BD><A4, 2019): 

           ,     (6) 

 

789 % – <A89>E 6AGFD9AA<I BD74AB6, 7; 

m1 – @4EE4 BD74A4, @7; 

m2 – @4EE4 F9?4 BEB5<, 7. 

�4?99 CDB6B8<?< 79?P@<AFB?B7<K9E><9 <EE?98B64A<S ?ё7><I, C9K9A<, 

:9?G8>4 < ><L9KA<>4 7DO;GAB6 CB EF4A84DFAB= @9FB8<>9 79?P@<AFB?B7<K9E>B7B 

6E>DOF<S CB %>DS5<AG (%>DS5<A, 1928). #9D6<KAO= BF5BD 79?P@<AFB6 

CDB<;6B8<?< ED4;G <; ><L9KA<>B6 6 K4L>4I #9FD< 6 H<;<B?B7<K9E>B@ D4EF6BD9. 

&M4F9?PAB BE@4FD<64?< EF9A>< ><L9KAOI FD4>FB6. #BE?9 QFB7B CD<@9AS?< @9FB8 

E@O64 8?S E5BD4 BEF46L<IES 79?P@<AFB6. �ё7><9 < C9K9AP <EE?98B64?< EGI<@ 

ECBEB5B@ E CB@BMPR >B@CD9EEBD<S. �GEBK>< BD74AB6 CB@9M4?< A4 5B?PLB9 

EF9>?B < CBE?9 B5S;4F9?PAB7B CD<546?9A<S A9E>B?P><I >4C9?P 6B8O CB>DO64?< 

8DG7<@ EF9>?B@, E846?<64?< 8B CDB;D4KAB7B EBEFBSA<S, B5D4;B646L97BES FBA>B7B 

E?BS. (<>E4J<R < B5D45BF>G C4D4;<FB?B7<K9E>B7B @4F9D<4?4 BEGM9EF6?S?< CB 

B5M9CD<ASFO@ @9FB8<>4@: FD9@4FB8 < J9EFB8 H<>E<DB64?< 6 70% EC<DF9, 
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A9@4FB8 – 4% HBD@4?<A9. %<EF9@4F<K9E>GR CD<A48?9:ABEFP 79?P@<AFB6 

BCD989?S?< CB @BDHB?B7<K9E><@ CD<;A4>4@ 6 EBBF69FEF6<< E BCD989?<F9?S@< 

(�A<>4AB64 < 8D., 2007; $O:<>B6 < 8D., 1979). 

�?S I4D4>F9D<EF<>< <A64;<< 7DO;GAB6 <ECB?P;B64?< EF4A84DFAO9 

C4D4;<FB?B7<K9E><9 CB>4;4F9?<: Q>EF9AE<6ABEFP <A64;<< (1�, %), <AF9AE<6ABEFP 

<A64;<< (��, Q>;.) < <A89>E B5<?<S (�", Q>;.) (�A<>4AB64 < 8D., 2007; $B@4LB6 < 

8D., 2003). 

1>EF9AE<6ABEFP <A64;<< (1�, %) <?< 6EFD9K49@BEFP C4D4;<FB6 (Prevalence, 

4A7?.) – CDBJ9AFAB9 EBBFABL9A<9 K<E?4 ;4D4:ёAAOI IB;S96 >BA>D9FAO@ 6<8B@ 

C4D4;<FB6 > K<E?G <EE?98B64AAOI: 

           ,    (7) 

 

789 Np – K<E?B ;4D4:9AAOI BEB59=, 

n – B5M99 K<E?B IB;S96. 

�AF9AE<6ABEFP <A64;<< (��, Q>;.) (Intensity, 4A7?.) – QFB 

ED98A94D<H@9F<K9E><= CB>4;4F9?P BFABL9A<S K<E?4 C4D4;<FB6 A4 B8AG 

;4D4:ёAAGR BEB5P IB;S<A4: 

        ,      (8) 

 

789 Par – K<E?B B5A4DG:9AAOI C4D4;<FB6. 

�A89>E B5<?<S (�", Q>;.) (Abundance, 4A7?.) – ED98ASS K<E?9AABEFP 

BCD989?9AAB7B C4D4;<F4 G 6E9I <EE?98B64AAOI BEB59= IB;S<A4, 6>?RK4S 

A9;4D4:9AAOI: 

       ,      (9) 

 

789 Par – K<E?B B5A4DG:9AAOI C4D4;<FB6. 
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2.8 �D4A<B?B7<K9E><9 @9FB8O <EE?98B64A<S 

 

#B87BFB6>4 BEF9B?B7<K9E>B7B @4F9D<4?4 6>?RK4?4 6 E95S E?98GRM<9 

@4A<CG?SJ<<: K9D9C BF89?S?< BF FGL>< 6@9EF9 E A9E>B?P><@< CB;6BA>4@<, 

G84?S?< 7?4;4, S;O>, A4<5B?99 >DGCAO9 @GE>G?O E CB@BMPR CD9C4DB64?PAB7B 

AB:4 < AB:A<J, 84?99 CB869D74?< K9D9C F9D@<K9E>B= B5D45BF>9 6 F9K9A<9 10‒15 

@<AGF, CBE?9 K97B <;6?9>4?< @B;7 (G84?S?< K9D9; ;4FO?BKAB9 BF69DEF<9) < 

CDB6B8<?< B>BAK4F9?PAGR BK<EF>G K9D9C4 BF @OLJ, <ECB?P;GS C<AJ9F, MёF>G < 

CD9C4DB64?PAO9 <7?O (!B6<>B6, 1953). �4?99 K9D9C4 7DO;GAB6 6OEGL<64?<, 

BE69F?S?< < CB>DO64?< CDB;D4KAO@ ?4>B@ 8?S EBID4A9A<S < 84?PA9=L97B 

<ECB?P;B64A<S 6 BEF9B?B7<K9E>B= >B??9>J<<. 

�D4A<B@9FD<K9E><9 <;@9D9A<S CDB6989AO E CB@BMPR 5<AB>G?SDAB7B 

@<>DBE>BC4 < Q?9>FDBAAB7B LF4A79AJ<D>G?S E FBKABEFPR 8B 0,01 @@. ' 6E9I 

Q>;9@C?SDB6 6OCB?A9AB CB 17 ?<A9=AOI CDB@9DB6 K9D9C4 (D<EGAB> 2.11, 

CD<?B:9A<9 12). 

 

 

Р8су=>к 2.11. �<A9=AO9 CDB@9DO K9D9C4 7DO;GAB6 (�G;A9JB6, 1975): Gls – A4<5B?PL4S 8?<A4 
K9D9C4, Cbl – >BA8<?B54;4?PA4S 8?<A4 K9D9C4, Fac – 8?<A4 ?<J96B= K4EF< K9D9C4, Br – 8?<A4 
@B;7B6B= K4EF< K9D9C4, Iob – @9:7?4;A<KA4S L<D<A4, D1 – 8?<A4 69DIA9= 8<4EF9@O, Lm1‒3 – 
4?P69B?SDA4S 8?<A4 69DIA<I >BD9AAOI ;G5B6, Zyg – E>G?B64S L<D<A4, Bcra – ;4FO?BKA4S 
L<D<A4, Is – L<D<A4 @9:8G A487?4;A<KAO@< 6OD9;>4@<, L – 8?<A4 ?54, Lmd – EBK?9AB6A4S 
8?<A4 A<:A9= K9?REF<, D2 – 8?<A4 A<:A9= 8<4EF9@O, Hmd – @4>E<@4?PA4S 6OEBF4 A<:A9= 
K9?REF<, Lm1‒3 – 4?P69B?SDA4S 8?<A4 A<:A<I >BD9AAOI ;G5B6, Bbull – L<D<A4 54D454AAB= 

>4@9DO, Lbull – 8?<A4 54D454AAB= >4@9DO 
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!4 BEAB69 84AAOI CDB@9DB6 D4EEK<F4AB CB 11 >D4A<B@9FD<K9E><I <A89>EB6, 

6>?RK4S <A89>EO (Zyg/Cbl, Lmd/Cbl, D1/Cbl, Lm1‒3/Cbl, Bcra/Cbl), 

I4D4>F9D<;GRM<9 C<M96GR EC9J<4?<;4J<R <EE?98B64AAOI CBCG?SJ<= (Young , 

Badyaev, 2006). 

 

2.9  9FB8 H?G>FG<DGRM9= 4E<@@9FD<< 

 

�?S BJ9A>< EF45<?PABEF< CBCG?SJ<< CDB6B8<?< ED46A<F9?PAB-H9A9F<K9E><= 

4A4?<;, >BFBDO= 6>?RK4? 4A4?<; K<E?4 < D4ECB?B:9A<S BF69DEF<=, E6S;4AAOI E 

6OIB8B@ >DB69ABEAOI EBEG8B6 < A9D6B6 (C9DHBD4F<6AO9 >D4A<B?B7<K9E><9 

CD<;A4><), E <ECB?P;B64A<9@ 5<AB>G?SDAB7B @<>DBE>BC4  �%-9. 

�OK<E?9A4 ED98ASS 8B?S 4E<@@9FD<KAB CDBS6<6L<IES A9@9FD<K9E><I 

CD<;A4>B6 K9D9C4 A4 BEB5P ‒ >BQHH<J<9AF FAnm (�4I4DB6, 1987; $4ECBDS:9A<9 

 <A<EF9DEF64 CD<DB8AOI D9EGDEB6 < Q>B?B7<< $( №460-D BF 16.10.2003; 

�9?4L6<?< < 8D., 2004). �?S QFB7B <EE?98B64AB CB 10 5<?4F9D4?PAB-

E<@@9FD<KAOI >D4A<B@9FD<K9E><I CD<;A4>B6 K9D9C4 G 7DO;GAB6: 1) A4 

69DIA9K9?REFAB= >BEF< (6 D4=BA9 8<4EF9@O, C9D98 >BD9AAO@< ;G54@<); 2) A4 

E>G?B6B@ BFDBEF>9 69DIA9K9?REFAB= >BEF<; 3) A4 BEAB6AB= ;4FO?BKAB= >BEF< 

(C9D98 CB8NS;OKAO@ BF69DEF<9@); 4) CB8NS;OKAB9 BF69DEF<9 (6@9EF9 E 

8BCB?A<F9?PAO@<); 5) A4 CD98K9?REFAB= >BEF< (A48 <AHD4BD5<F4?PAO@ >4A4?B@); 

6) A4 ?4F9D4?PAB= CB69DIABEF< ?B5AB= >BEF< (CB;48< E?ё;AB=); 7) 6 A<:A9= K4EF< 

BD5<F4?PAB= CB69DIABEF< ?B5AB= >BEF< (A48 BD5<F4?PAB= 6OD9;>B=); 8) 6 69DIA9= 

K4EF< @B;7B6B= C?4EF<A>< ?B5AB= >BEF< CB8 F9@9AAO@ 7D95A9@; 9) A4 K9LG=K4FB= 

>BEF<; 10) A4 EBEJB6B= K4EF< >4@9A<EFB= >BEF<. 

 

2.10  9FB8O EF4F<EF<K9E>B= B5D45BF>< 

 

%F4F<EF<K9E>4S B5D45BF>4 CB?96OI 84AAOI CDB6B8<?4EP 6 ED989 Python 

(�4D<CB6, 2023; CD<?B:9A<9 3) E CD<@9A9A<9@ C4>9FB6 CDB7D4@@ Microsoft Office 

ExEel 2007 < Statistica 10 ('E@4AB6, 2020). 
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#D9864D<F9?PAB CDB4A4?<;<DB646 6O5BD>G A4 ABD@4?PABEFP D4ECD989?9A<S 

CD< CB@BM< F9EF4 �B?@B7BDB64-%@<DAB64 < W->D<F9D<S ,4C<DB-'<?>4, 

<ECB?P;B64?< 6 <EE?98B64A<< C4D4@9FD<K9E><9 < A9C4D4@9FD<K9E><9 @9FB8O. 

"C<E4F9?PA4S EF4F<EF<>4 6>?RK4?4 6 E95S ED98ARR 69?<K<AG < EF4A84DFAB9 

BF>?BA9A<9 (  ± SD), ?<5B @98<4AG < CDBJ9AF<?< (Me [25‰; 75‰]) 

EBBF69FEF69AAB. %F9C9AP ;A4K<@BEF< @9:7DGCCB6OI D4;?<K<= BCD989?S?< CB t 

>D<F9D<R %FPR89AF4 < E CB@BMPR A9C4D4@9FD<K9E>B7B 8<EC9DE<BAAB7B 4A4?<;4 

�DGE>4?4 – 'B??<E4 (Kruskal-Wallis !-F9EF4), E post-hoc F9EFB@ CB  4AA4–'<FA<, 

<ECB?P;B64?< CBCD46>G A4 @AB:9EF69AABEFP ED46A9A<= FDR (false discovery rate) 

('A7GDSAG, �D:<5B6E><=, 2014; �46D<A4, 2021). �?S GEF4AB6?9A<S ;A4K<@B7B 

D4;?<K<S ED98A<I ;A4K9A<= 8<E>D<@<A4AFAB= HGA>J<< 6 <EE?98G9@OI 7DGCC4I 

<ECB?P;B64?< >D<F9D<= �S@584 '<?>E4 (Wλ). �?S 6O89?9A<S EIB8AOI 7DGCC, 

EA<:9A<S D4;@9DABEF< < 6<;G4?PAB7B CD98EF46?9A<S D9;G?PF4FB6 <EE?98B64A<= 

CD<@9AS?< >?4EF9DAO= 4A4?<; (<ECB?P;B64?< @9FB8 5?<:A97B EBE984, @9D4 

D4EEFBSA<S @9:8G B5N9>F4@< – 96>?<8B6B D4EEFBSA<9) < @9FB8 7?46AOI 

>B@CBA9AF (Principal Components Analysis, PCA). �?S BJ9A>< E>BDD9?<DB64AABEF< 

CB>4;4F9?9= CD<@9AS?< C4D4@9FD<K9E><= >BQHH<J<9AF #<DEBA4 (rp) < D4A7B6B= 

>BQHH<J<9AF %C<D@9A4 (rs) (�D:<5B6E><=, 2008). �?S BCD989?9A<S E<?O < 

;A4K<@BEF< 6?<SA<S D4;?<KAOI H4>FBDB6 A4 CBCG?SJ<BAAO9 CB>4;4F9?< 7DO;GAB6 

CD<@9AS?< @9FB8 @AB7BH4>FBDAB7B 8<EC9DE<BAAB7B 4A4?<;4 (MANOVA) 

(�BDBEB6, �BD54K, 2017). %F4F<EF<K9E>< ;A4K<@O@< EK<F4?< D9;G?PF4FO CD< p < 

0,05, CD< @AB:9EF69AAOI ED46A9A<SI GK<FO64?< CBCD46>G �BAH9DDBA<. 

#B7B8AB->?<@4F<K9E><9 GE?B6<S A4 D4EE@4FD<649@OI F9DD<FBD<SI 6 C9D<B8 

<EE?98B64A<S CD<ASFO EB7?4EAB E6989A<S@, CD98EF46?9AAO@ A4 E4=F9 «rp5.ru 

D4EC<E4A<9 CB7B8O» (URL: https://rp5.ru), >BFBDO= D4;D45BF4A < EBCDB6B:849FES 

>B@C4A<9= """ «$4EC<E4A<9 #B7B8O» E 2004 7B84. �4AAB= >B@C4A<< 6O84A4 

?<J9A;<S A4 89SF9?PABEFP 6 B5?4EF< 7<8DB@9F9BDB?B7<< < 6 E@9:AOI E A9= 

B5?4EFSI (#D<>4; (989D4?PAB= E?G:5O CB 7<8DB@9F9BDB?B7<< < @BA<FBD<A7G 

B>DG:4RM9= ED98O №469 BF 11.09.2013). 
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$��'�0&�&/ � �) "�%'���!�� 

 

����� 3. #?BFABEFP HBAB6OI 6<8B6 @OL96<8AOI 7DO;GAB6 A4 F9DD<FBD<< 

5<BEH9DAB7B D9;9D64F4 «�B?B7D<6E><= ?9E» < BCOFAB-CDB<;6B8EF69AAB7B 

IB;S=EF64 « <AE>B9» 

 

'K4EF>< <EE?98B64A<S A4 F9DD<FBD<SI 5<BEH9DAB7B D9;9D64F4 < "#) 

« <AE>B9» CB 8B?< 6<8B6 6 EBB5M9EF69 @OL96<8AOI 7DO;GAB6 < GDB6AR <I 

K<E?9AABEF< EIB8AO. !4<5B?PL4S 69?<K<A4 CB>4;4F9?S >B?<K9EF69AAB= 

CD98EF46?9AABEF< GEF4AB6?9A4 G DO:9= CB?ё6>< (79,41 % BF 6O5BD>< 

BF?B6?9AAOI @OL96<8AOI 7DO;GAB6, B5<F4RM<I A4 F9DD<FBD<< 5<BEH9DAB7B 

D9;9D64F4, < 74,17 % BF 6O5BD>< BF?B6?9AAOI 7DO;GAB6 A4 F9DD<FBD<< "#) 

« <AE>B9» 6 ?9FA<= C9D<B8 2021–2023 7B8B6) CB ED46A9A<R E @4?B= ?9EAB= 

@OLPR (20,49 % – 6 5<BEH9DAB@ D9;9D64F9, 15 % – 6 BCOFAB-CDB<;6B8EF69AAB@ 

IB;S=EF69 6 FBF :9 C9D<B8) (F45?<J4 3.1). #D< QFB@ BF@9K9AB, KFB C?BFABEFP 

7DO;GAB6 A4 E?45B A4DGL9AAB= F9DD<FBD<< A9E>B?P>B A<:9 CB ED46A9A<R E 

;4CB698AO@ ?9EB@ (8?S @4?B= ?9EAB= @OL<: F = 10,13 CD< p = 0,033). 

&45?<J4 3.1 

�5EB?RFAO9 CB>4;4F9?< D9;G?PF4FB6 BF?B64 7DO;GAB6 A4 F9DD<FBD<< 
5<BEH9DAB7B D9;9D64F4 < "#) « <AE>B9» 6 2021–2023 77. 

 

�<8 

�<BEH9DAO= D9;9D64F 
«�B?B7D<6E><= ?9E» 

"COFAB-CDB<;6B8EF69AAB9 IB;S=EF6B 
« <AE>B9» 

?9EAO9 
5<BFBCO 

?9EAO9 
B>B?B6B8AO9 
5<BFBCO 

E?45B A4DGL9AAO9 5<BFBCO 

9?PA<> 
?<CB6O= 

9?PA<> 
59D9;B6O= 

59D9;AS> 
EAOF96O= 

9?PA<> E CB8DBEFB@ 
<; ?9M<AO 

n % n % n % n % 
DO:4S CB?ё6>4 182 77,12 61 87,14 105 70,47 73 80,22 
@4?4S ?9EA4S @OLP 54 22,88 9 12,86 27 18,12 9 9,89 
?B6GL>B-EGF>< 2788 1206 1836 1264 

#D<@9K4A<9: n – >B?<K9EF6B 7DO;GAB6 (Q>;9@C?SD); % – 8B?S BEB59= BF 

B5M9= 6O5BD>< A4 F9DD<FBD<<. 

 

�A4?<; >D<6B= @AB7B?9FA9= 8<A4@<>< C?BFABEF< CBCG?SJ<< DO:9= 
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CB?ё6>< CB>4;4?, KFB ED98ASS @AB7B?9FASS C?BFABEFP 7DO;GAB6 6 C9D<B8 

<EE?98B64A<= 2012‒2023 77. EBEF46<?4 3,34 Q>;9@C?SDB6 A4 100 ?B6GL>B-EGFB> 

(D<EGAB> 3.1). !4<5B?PL4S C?BFABEFP A45?R84?4EP 6 2022 7B8G < EBEF46<?4 

10,36 Q>;9@C?SDB6 A4 100 ?B6GL>B-EGFB> (45EB?RFAO= CD<DBEF EBEF46<? 

6,81 Q>;9@C?SDB6 A4 100 ?B6GL>B-EGFB>). !4<@9APL4S C?BFABEFP DO:9= CB?ё6>< 

GEF4AB6?9A4 6 2019 7B8G, >BFBD4S D46A4 0,81 Q>;9@C?SDB6 A4 100 ?B6GL>B-EGFB>. 

 

Р8су=>к 3.1. #BCG?SJ<BAA4S 8<A4@<>4 7DO;GAB6 < CB7B8AB->?<@4F<K9E><9 H4>FBDO 
6 C9D<B8 2012‒2023 77. A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 (9?PA<>-?<CB6O=):  
EFD9?>4@< 669DI G>4;4AO C<>< C?BFABEF<; EFD9?>4@< 6A<; – 89CD9EE<< C?BFABEF<  
(DO:<= J69F EFD9?>< – DO:4S CB?ё6>4, KёDAO= J69F EFD9?>< – @4?4S ?9EA4S @OLP) 

 

%D98ASS @AB7B?9FASS C?BFABEFP @4?B= ?9EAB= @OL< EBEF46<?4 

1,55 Q>;9@C?SDB6 A4 100 ?B6GL>B-EGFB>. !4<5B?PL4S C?BFABEFP GEF4AB6?9A4 6 

2023 7B8G < EBEF46<?4 4,76 Q>;9@C?SDB6 A4 100 ?B6GL>B-EGFB> (45EB?RFAO= 

CD<DBEF EBEF46<? 1,49 Q>;9@C?SDB6 A4 100 ?B6GL>B-EGFB>). !4<@9APL4S 

C?BFABEFP @4?B= ?9EAB= @OL< GEF4AB6?9A4 6 C9D<B8 2016‒2020 77., >B784 CD< 

?9FA9@ GKёF9 7DO;GAB6 5O?< B5A4DG:9AO 98<A<KAO9 BEB5<. 

#BE>B?P>G 84AAO= 6<8 EBEF46?S9F FD9FP <?< K9F69DFP G?B6B6 6 C9D<B8 

<EE?98B64A<S, ;4 <E>?RK9A<9@ C9D<B84 2016‒2020 77., >B784 A4 F9DD<FBD<< 

22 >64DF4?4 5O?< B5A4DG:9AO ?<LP 98<A<KAO9 BEB5<, KFB A9 CB;6B?<?B 
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#?BFABEFP 
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DO:9= CB?ё6><
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?9EAB= @OL<

%D98A99 
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EHBD@<DB64FP D9CD9;9AF4F<6AO9 B5Nё@O 6O5BDB> 84AAB7B 6<84, CBCG?SJ<R 

@4?B= ?9EAB= @OL< @B:AB D4EE@4FD<64FP 6 >4K9EF69 EG58B@<A4AF4 A4 GK4EF>9 

>B?B7D<6E>B7B >?4EF9D4. 

!4 E?45B A4DGL9AAB= F9DD<FBD<< >B?954A<= C?BFABEF< CBCG?SJ<< @4?B= 

?9EAB= @OL< 6 @AB7B?9FA9@ C9D<B89 6OL9 CB ED46A9A<R E CBCG?SJ<9= DO:9= 

CB?ё6>< (D<EGAB> 3.2). 

  
4 5 

Р8су=>к 3.2. %D46A<F9?PA4S 8<A4@<>4 C?BFABEF< 7DO;GAB6 A4 F9DD<FBD<< 5<BEH9DAB7B 
D9;9D64F4 < "#) « <AE>B9» 6 C9D<B8 2021‒2023 77. 6 ;46<E<@BEF< BF CB7B8AB->?<@4F<K9E><I 

H4>FBDB6: 4 – DO:4S CB?ё6>4; 5 – @4?4S ?9EA4S @OLP 
 

"FABE<F9?PAB 6OEB>4S C?BFABEFP <EE?98G9@OI CBCG?SJ<= A4 F9DD<FBD<< 

BCOFAB-CDB<;6B8EF69AAB7B IB;S=EF64 « <AE>B9» BF@9K9A4 6 2021 7B8G < 

EBEF46<?4 8?S DO:9= CB?ё6>< 4,27 Q>;9@C?SDB6 A4 100 ?B6GL>B-EGFB> (D<EGAB> 

3.24), 8?S @4?B= ?9EAB= @OL< ‒ 2,77 Q>;9@C?SDB6 A4 100 ?B6GL>B-EGFB> (D<EGAB> 

3.25). % 2022 7B84 A45?R849FES EA<:9A<9 C?BFABEF< 84AAOI CBCG?SJ<=, KFB 

E6S;4AB E 9EF9EF69AAO@< CBCG?SJ<BAAO@< 6B?A4@<. � 2023 7B8G C?BFABEFP 

CBCG?SJ<< DO:9= CB?ё6>< EF4?4 6BEEF4A46?<64FPES < 8BEF<7?4 3,93 Q>;9@C?SDB6 

A4 100 ?B6GL>B-EGFB>. 

�A4?<; 8<A4@<>< C?BFABEF< HBAB6OI 6<8B6 @OL96<8AOI 7DO;GAB6 

CDB698ёA A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 «�B?B7D<6E><= ?9E», 789 6E9 

6AGFD<CBCG?SJ<BAAO9 CDBJ9EEO <@9RF 9EF9EF69AAB9 CDB<EIB:89A<9, CBE>B?P>G 
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#?BFABEFP DO:9= CB?ё6>< ("#) " <AE>B9")
%D98ASS F9@C9D4FGD4 6B;8GI4 (<R?P, "#) " <AE>B9")
%D98A99 >B?<K9EF6B BE48>B6 (<R?P, "#) " <AE>B9")
%D98ASS F9@C9D4FGD4 6B;8GI4 (<RAP, 5<BEH9DAO= D9;9D64F)
%D98A99 >B?<K9EF6B BE48>B6 (<R?P, 5<BEH9DAO= D9;9D64F)
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%D98A99 >B?<K9EF6B BE48>B6 (<R?P, 5<BEH9DAO= D9;9D64F)
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;4CB698AO= D9:<@ <E>?RK49F A4?<K<9 4AFDBCB79AAB7B CD9EE4. #B?GK9AAO9 

D9;G?PF4FO @B7GF 5OFP <ECB?P;B64AO 6 >4K9EF69 >BAFDB?PAB7B CD<@9D4 

8<A4@<K9E><I I4D4>F9D<EF<> <EE?98G9@OI CBCG?SJ<= 8?S ED46A9A<S E 8DG7<@< 

CBCG?SJ<S@< 7DO;GAB6 6 Q>B?B7<K9E>< >BAFD4EFAOI GE?B6<SI ?9EAOI 5<BJ9AB;B6 

(%<DBF<A4, �?<@B64, 2020). 

�4 C9D<B8 2012‒2023 77. A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 

«�B?B7D<6E><= ?9E» BF@9K9AO 4 H4;O C<>4 < 4 H4;O 89CD9EE<< C?BFABEF< DO:9= 

CB?ё6><. %B7?4EAB D<EGA>G 3.1 ;4 84AAO= C9D<B8 A45?R84RFES FD< CB?AOI J<>?4 

6 8<A4@<>9 C?BFABEF< CBCG?SJ<< CDB8B?:<F9?PABEFPR 4 7B84 >4:8O=, KFB 

EBBF69FEF6G9F ?<F9D4FGDAO@ 84AAO@ (�LASE96, �46O8B64, 2005; �B5D9JB6, 2009). 

 4>E<@4?PA4S CB 69?<K<A9 @AB7B?9FASS >B@CBA9AF4 8<EC9DE<< EBEF46?S9F 

72,52 % (t = 4,36, D = 0,018). 

�DB@9 FB7B, BEB59AABEFP CBCG?SJ<BAAB= BD74A<;4J<< DO:9= CB?ё6>< 

;4>?RK49FES 9Mё < 6 FB@, KFB >B?954A<S 9ё K<E?9AABEF< CB8EFD4<64RFES > B8A<@ 

< F9@ :9 :<;A9AAB 64:AO@ 6A9LA<@ E<AIDBA<;4FBD4@ E 8DG7<@, B5<F4RM<@ A4 

84AAB= F9DD<FBD<< 6<8B@ – @4?B= ?9EAB= @OLPR (<;-;4 ;A4K<F9?PAB= Q>B?B7B-

H<;<B?B7<K9E>B= 5?<;BEF<). 

�4 C9D<B8 <EE?98B64A<= A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 6 8<A4@<>9 

C?BFABEF< @4?B= ?9EAB= @OL< BF@9K9AO 2 H4;O C<>4 < 2 H4;O 89CD9EE<< 

(D<EGAB> 3.1).  AB7B?9FASS >B@CBA9AF4 8<EC9DE<< EBEF46?S9F 86,08 % (t = 3,65, 

D = 0,006). 

%F4F<EF<K9E><9 @9FB8O B5D45BF>< 6D9@9AAOI DS8B6 CB8F69D8<?< A4?<K<9 

;4>BAB@9DAB= C9D<B8<KABEF< 6 8<A4@<>9 <EE?98G9@OI CBCG?SJ<= (F45?<J4 3.2). 

�A89>E J<>?<KABEF< 6 CBCG?SJ<< DO:9= CB?ё6>< A9 CD96OL49F 0,37, 6 

CBCG?SJ<< @4?B= ?9EAB= @OL< ‒ 0,34. #BCG?SJ<S EK<F49FES J<>?<K9E>B=, 9E?< 9ё 

<A89>E J<>?<KABEF< CB @B8G?R 5B?PL9 0,5 (Hansson, Henttonen, 1985), B8A4>B DS8 

<EE?98B64F9?9= CB?4749F, KFB <A89>E J<>?<KABEF< 6 5B?PL9= EF9C9A< BFD4:49F 

4@C?<FG8G >B?954A<= K<E?9AABEF<, K9@ <I D97G?SDABEFP <?< 8?<AG C9D<B84 

(�B5D9JB6, 2009). 
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&45?<J4 3.2 

%F4F<EF<K9E><9 CB>4;4F9?< C?BFABEF< CBCG?SJ<= @OL96<8AOI 7DO;GAB6 
A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 «�B?B7D<6E><= ?9E» 

 

�<8 
�B?<K9EF6B ?9F 
A45?R89A<= 
(8?<A4 DS84) 

#?BFABEFP CBCG?SJ<<, 
Q>;9@C?SDB6 A4  

100 ?B6GL>B-EGFB> (M ± SD) 

�A89>E 
J<>?<KABEF< 
�96BAF<A4 (S²) 

R² 

$O:4S CB?ё6>4 12 3,34 ± 0,89 0,37 0,70 
 4?4S ?9EA4S @OLP 12 1,55 ± 0,53 0,34 0,96 

#D<@9K4A<9. M – ED98A99 ;A4K9A<9; SD – BL<5>4 ED98A97B; R² ‒ 

>BQHH<J<9AF 89F9D@<A4J<<. �?S 6OK<E?9A<S <A89>E4 J<>?<KABEF< 

<ECB?P;B64?<EP 84AAO9 ?9FA<I GKёFB6 C?BFABEF<. 

 

�A4?<;<DGS @AB7B?9FARR 8<A4@<>G C?BFABEF< <EE?98G9@OI CBCG?SJ<= A4 

F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4, F4>:9 BJ9A<64?< EC9>FD >B?954A<= <I 

C?BFABEF< (D<EGAB> 3.3; D<EGAB> 3.5). �?S 6OK<E?9A<S EC9>FD4?PAB= C?BFABEF< 

<ECB?P;B64?<EP 84AAO9 ?9FA<I GKёFB6 K<E?9AABEF< <EE?98G9@OI CBCG?SJ<=. 

%C9>FD4?PAO= 4A4?<; C?BFABEF< CBCG?SJ<< DO:9= CB?ё6>< CB>4;O649F 

@4>E<@G@ EC9>FD4?PAB= C?BFABEF< EBBF69FEF6GRM9= C9D<B8G 4 7B84 (D<EGAB> 

3.3). 

 

Р8су=>к 3.3. %C9>FD4?PAO= 4A4?<; 8<A4@<>< C?BFABEF< DO:9= CB?ё6><  
A4 GK4EF>9 5<BEH9DAB7B D9;9D64F4 
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%IB8AO9 D9;G?PF4FO 84? 46FB>BDD9?SJ<BAAO= 4A4?<; (D<EGAB> 3.4). 

 

Р8су=>к 3.4. �BDD9?B7D4@@4 8<A4@<>< C?BFABEF< DO:9= CB?ё6>< A4 GK4EF>9 5<BEH9DAB7B 
D9;9D64F4: lag – 64D<4AF ?474; Corr – >BQHH<J<9AF >BDD9?SJ<< CB %C<D@9AG; S.E. – EF4A84DFA4S 

BL<5>4; Q – C4D4@9FD E>B?P;SM97B ED98A97B; p – C4D4@9FD 46FBD97D9EE<< 

 

�BDD9?SJ<BAA4S HGA>J<S A9 6OIB8<F ;4 7D4A<JO 8B69D<F9?PAB7B <AF9D64?4 

(D<EGAB> 3.4). �A4K<@O@< B>4;4?<EP C9D<B8O 6 4 7B84. �BQHH<J<9AF >BDD9?SJ<< 

EBEF46?S9F +0,09. &4><@ B5D4;B@, C<>< C?BFABEF< DO:<I CB?ё6B> D97<EFD<DGRFES 

>4:8O9 K9FOD9 7B84, 6 CDB@9:GF>4I @9:8G A<@< CDB<EIB8<F EC48 C?BFABEF<. 

%C9>FD4?PAO= 4A4?<; C?BFABEF< CBCG?SJ<< @4?B= ?9EAB= @OL< A9 CB>4;4? 

;A4K<@B= @AB7B?9FA9= J<>?<KABEF< (D<EGAB> 3.5). 

 
Р8су=>к 3.5. %C9>FD4?PAO= 4A4?<; 8<A4@<>< C?BFABEF< @4?B= ?9EAB= @OL<  

A4 GK4EF>9 5<BEH9DAB7B D9;9D64F4 

-1,0 -0,5 0,0 0,5 1,0
0

  8 -0,11 0,15

  7 +0,04 0,17

  6 -0,19 0,19

  5 -0,12 0,20

  4 +0,09 0,22

  3 +0,01 0,23

  2 -0,30 0,24

  1 +0,15 0,26

Lag Corr. S.E.

0

 3,99 0,86

 3,44 0,84

 3,37 0,76

 2,36 0,80

 1,99 0,74

 1,81 0,61

 1,81 0,41

 0,35 0,56

  Q p
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#D< D4EKёF9 46FB>BDD9?SJ<BAAB= HGA>J<< CB>4;4A4 @4>E<@4?PA4S 

E>BDD9?<DB64AABEFP 6 C9D6O= 7B8 (+0,51) ‒ C?BFABEFP BCD989?S9FES CD98O8GM<@ 

7B8B@ (D<EGAB> 3.6). �;@9A9A<S C?BFABEF< 6 @AB7B?9FA9@ C9D<B89 ABESF 

A9J<>?<KAO= I4D4>F9D, CD9<@GM9EF69AAB ;46<E<@O= BF 6A9LA<I GE?B6<= 

B>DG:4RM9= ED98O (A4?<K<9 >BD@4, 5?47BCD<SFAOI CB7B8AOI GE?B6<=, 

BFEGFEF6<9 >BA>GD9AFB6). 

 

Р8су=>к 3.6. �BDD9?B7D4@@4 8<A4@<>< C?BFABEF< @4?B= ?9EAB= @OL< A4 GK4EF>9 5<BEH9DAB7B 
D9;9D64F4: lag – 64D<4AF ?474; Corr – >BQHH<J<9AF >BDD9?SJ<< CB %C<D@9AG; S.E. – EF4A84DFA4S 

BL<5>4; Q – C4D4@9FD E>B?P;SM97B ED98A97B; p – C4D4@9FD 46FBD97D9EE<< 

 

�<8A4 4E<AIDBAABEFP 6 8<A4@<>9 C?BFABEF< 7DO;GAB6 (D<EGAB> 3.1), B8A4>B 

;A4K<@B= >BDD9?SJ<< 8?S DS8B6 C?BFABEF< DO:9= CB?ё6>< < @4?B= ?9EAB= @OL< 

A9 GEF4AB6?9AB, KFB B5GE?B6?9AB EIB8EF6B@ 6 Q>B?B7<< <EE?98G9@OI 6<8B6. 

'EF4AB6?9A4 ;A4K<@4S B5D4FA4S ;46<E<@BEFP C?BFABEF< @4?B= ?9EAB= @OL< 

BF >B?<K9EF64 BE48>B6 (rp = −0,65 CD< p = 0,042). %F4F<EF<K9E>< ;A4K<@B= 

>BDD9?SJ<< C?BFABEF< 7DO;GAB6 EB ED98A9= F9@C9D4FGDB= 6B;8GI4 A9 6OS6?9AB. 

!45?R849@4S F9A89AJ<S 7B6BD<F B FB@, KFB 5B?PLB9 >B?<K9EF6B BE48>B6 @B:9F 

6OEFGC4FP 6 >4K9EF69 ?<@<F<DGRM97B H4>FBD4 < CD<6B8<FP > EA<:9A<R 

C?BFABEF< CBCG?SJ<<. #B?GK9AA4S ;4>BAB@9DABEFP CB8F69D:849F 6O6B8O 8DG7<I 

A4GKAOI D45BF, CBE6SMёAAOI 6?<SA<R >BA>D9FAOI >?<@4F<K9E><I C4D4@9FDB6 A4 

-1,0 -0,5 0,0 0,5 1,0
0

  8 -0,18 0,15

  7 -0,32 0,17

  6 -0,37 0,19

  5 -0,32 0,20

  4 -0,26 0,22

  3 -0,15 0,23

  2 +0,07 0,24

  1 +0,51 0,26

Lag Corr. S.E.

0

17,07 0,03

15,74 0,03

12,20 0,06

 8,39 0,14

 5,87 0,21

 4,46 0,22

 4,07 0,13

 3,99 0,05

  Q p
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CBCG?SJ<BAAGR 8<A4@<>G (�B5D9JB6, 2009; )4=E4DB64, 2020). 

�DB@9 FB7B, EGM9EF6G9F EBCDS:ёAABEFP EBBFABL9A<S F<CB6 BAFB79A9;4 6 

CBCG?SJ<SI 7DO;GAB6 E 8<A4@<>B= <I C?BFABEF< (D<EGAB> 3.7). 'EF4AB6?9A4 

B5D4FA4S >BDD9?SJ<BAA4S E6S;P @9:8G 8B?9= BEB59= I F<C4 BAFB79A9;4 

(CB?B6B;D9?O9 E97B?9F><) < C?BFABEFPR CBCG?SJ<< DO:9= CB?ё6><. �BQHH<J<9AF 

>BDD9?SJ<<, I4D4>F9D<;GRM<= ;46<E<@BEFP 8B?< BEB59= I F<C4 BAFB79A9;4 6 

CBCG?SJ<< DO:9= CB?ё6>< BF C?BFABEF< CBCG?SJ<<, D469A 0,79 (D = 0,01). 

#B?GK9AAO9 D9;G?PF4FO CB;6B?SRF CD98CB?B:<FP DBEF K<E?9AABEF< CBCG?SJ<< 6 

7B8O, >B784 8B?S BEB59= I F<C4 BAFB79A9;4 EA<:49FES BFABE<F9?PAB ;A4K9A<= 

CD98O8GM97B 7B84 <EE?98B64A<=, < A4B5BDBF, KFB CB8F69D:849F D9;G?PF4FO 

<EE?98B64A<= �.�. "?9A964 CB EBBFABL9A<R F<CB6 BAFB79A9;4 < K<E?9AABEF< 

("?9A96, 2004). 

  

4 5 

Р8су=>к 3.7. �<A4@<>4 C?BFABEF< < 6B;D4EFAB= EFDG>FGDO CBCG?SJ<< DO:9= CB?ё6>< (4) < 
@4?B= ?9EAB= @OL< (5) A4 GK4EF>9 >B?B7D<6E>B7B ;4CB698A<>4: 1 – juvenis (A9CB?B6B;D9?O9 
E97B?9F><); 2 – subadultus (CB?B6B;D9?O9 E97B?9F><); 3 – adultus (C9D9;<@B646L<9 BEB5<) 

 

&4><@ B5D4;B@, J<>?<KABEFP 6 8<A4@<>9 C?BFABEF< DO:9= CB?ё6>< 

CD98EF46?9A4 K9FODёI?9FA<@< J<>?4@< < E6S;4A4 E QA8B79AAO@< D97G?<DGRM<@< 

H4>FBD4@<. �;@9A9A<S C?BFABEF< @4?B= ?9EAB= @OL< 6 @AB7B?9FA9@ C9D<B89 

ABESF A9J<>?<KAO= I4D4>F9D < CD9<@GM9EF69AAB ;46<ESF BF 6A9LA<I GE?B6<= 

B>DG:4RM9= ED98O. 

!4 E?45B A4DGL9AAB= F9DD<FBD<< BCOFAB-CDB<;6B8EF69AAB7B IB;S=EF64 

« <AE>B9» GEF4AB6?9AB, KFB 6OEB><9 ;A4K9A<S F9@C9D4FGDO (rs = ‒0,40 CD< 
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p < 0,001 8?S CBCG?SJ<< DO:9= CB?ё6><) < A95B?PL<9 >B?<K9EF64 BE48>B6 (rs = 

0,63 CD< p < 0,001 8?S @4?B= ?9EAB= @OL<) @B7GF 6OEFGC4FP 6 >4K9EF69 

?<@<F<DGRM<I H4>FBDB6 < CD<6B8<FP > EA<:9A<R C?BFABEF< <EE?98G9@OI 6<8B6 

7DO;GAB6. 
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����� 4. %BCDS:ёAABEFP D4;@9M9A<S 6 CDBEFD4AEF69 @OL96<8AOI 

7DO;GAB6 < D4EF<F9?PAOI EBB5M9EF6 6 GE?B6<SI �BEFDB@E>B= B5?4EF< 

 

�;GK9A<9 6?<SA<S D4EF<F9?PAB7B CB>DB64 A4 IBDB?B7<K9E>GR EFDG>FGDG 

@OL96<8AOI 7DO;GAB6 CD98EF46?S9F EB5B= 64:AO= 4EC9>F 6 BJ9A>9 I4D4>F9D4 <I 

484CF4J<=, B59EC9K<64RM<I EGM9EF6B64A<9 6 >BA>D9FAOI GE?B6<SI 6A9LA9= 

ED98O ((BD@B;B6, 1977; Cushman et al., 2010; King, 2014; Bantihun, Bekele, 2015; 

Zhong et al., 2016). 

�E97B A4 CDB5AOI C?BM48>4I 5<BEH9DAB7B D9;9D64F4 ;4D97<EFD<DB64A 21 

6<8 6OEL<I D4EF9A<=, A4 CDB5AOI C?BM48>4I "#) « <AE>B9» ‒ 39 6<8B6 

6OEL<I D4EF9A<= (CD<?B:9A<9 7). #D< QFB@ BF@9K9AB, KFB 6<8B6B= EBEF46 < 

EFDG>FGD4 8B@<A<DB64A<S 6 EBB5M9EF64I 7DO;GAB6 EIB8AO A4 D4EE@4FD<649@OI 

F9DD<FBD<SI (D<EGAB> 4.1). 

 

Р8су=>к 4.1. #?BFABEFP A4E9?9A<S @OL96<8AOI 7DO;GAB6 A4 F9DD<FBD<< 5<BEH9DAB7B 
D9;9D64F4 < "#) « <AE>B9» 6 <RA9–<R?9 2023 7B84 

 

%?98G9F CD98CB?B:<FP, KFB GE?B6<S ED98O, 6 K4EFABEF< >BD@B6O9 GE?B6<S, 

A4 GK4EF>4I "#) « <AE>B9» F4>:9 >4> < 6 ;4CB698A<>9 S6?SRFES BCF<@4?PAO@< 
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8?S EGM9EF6B64A<S 7DO;GAB6 84AAOI 6<8B6. &4>, A4 E?45B A4DGL9AAB= 

F9DD<FBD<< ("#) « <AE>B9») A45?R849FES 6A98D9A<9 D4;?<KAOI >B@CBA9AFB6 

H<FBJ9AB;4 F4><I >4> B6ESA<J4 ?G7B64S Festuca pratensis Huds., B8G64AK<> 

?9>4DEF69AAO= Taraxacum officinale L., DB@4L>4 ?9>4DEF69AA4S Matricaria 

chamomilla L., EAOFP B5O>AB69AA4S Aegopodium podagraria L., K<EFBF9? 5B?PLB= 

Chelidonium majus L., BEB>4 ?9EA4S Carex sylvatica Huds., >BFBDO9 @B7GF 6?<SFP A4 

CD<EGFEF6<9 < C?BFABEFP 7DO;GAB6, B59EC9K<64S G>DOF<9, @<>DB>?<@4F, 4 F4>:9 

D97G?SDAB 6EFD9K4FPES 6 >BD@B6OI ;4C4E4I <EE?98G9@OI 6<8B6 < A4 <I >BD@B6OI 

EFB?<>4I (�6EF<7A996, 2020; �G>PSAB64, 2023). 

�A4?<; D4ECD989?9A<S <EE?98G9@OI CBCG?SJ<= 7DO;GAB6 CB 11 6O89?9AAO@ 

D4EF<F9?PAO@ 4EEBJ<4J<S@ CB>4;4?, KFB @4>E<@4?PA4S <I C?BFABEFP 5O?4 6 

9?PA<>9 ?<CB6B@ ><E?<KAB@ (?9EAB= 5<BFBC 5<BEH9DAB7B D9;9D64F4). 

 <A<@4?PA4S C?BFABEFP 7DO;GAB6 BF@9K9A4 A4 GK4EF>9 9?PA<>4 B:<>B6B-

><E?<KAB7B (?9EAB= B>B?B6B8AO= 5<BFBC 5<BEH9DAB7B D9;9D64F4). #D< QFB@ 

6EFD9K49@BEFP @4?B= ?9EAB= @OL< 6 GE?B6<SI B>B?B6B8AB7B ?9EAB7B 5<BFBC4 

A9E>B?P>B 6OL9 CB ED46A9A<R E DO:9= CB?ё6>B= (D<EGAB> 4.1). 

$O:4S CB?ё6>4 6EFD9K49FES A4 GK4EF>4I >4> ?9EAOI, F4> < E?45B 

A4DGL9AAOI 5<BFBCB6, KFB G>4;O649F A4 9ё Q6D<5<BAFAO= I4D4>F9D (!4G@B6, 

1948; �BDS>B64 < 8D., 2010; �BDS>B64, &<@BH996, 2012). � FB 6D9@S >4> @4?4S 

?9EA4S @OLP 5B?99 FD95B64F9?PA4S > GE?B6<S@ EGM9EF6B64A<S (!4G@B6, 1948; 

�BDS>B64 < 8D., 2010) < 5O?4 BF@9K9A4 FB?P>B 6 4 5<BFBC4I <; 

11 D4EE@4FD<649@OI: 9?PA<> ?<CB6O= ><E?<KAO=, 9?PA<> ><E?<KAB-

M<FB6A<>B6O=, 9?PA<> @4=A<>B6O=, 9?PA<> >BCOF9A96B-><E?<KAO=, >BFBDO9 

BFABESFES > F<C<KAO@ ?9EAO@ 5<BJ9AB;4@. �?S BCD989?9A<S 6B;@B:AB= 

>BDD9?SJ<BAAB= E6S;< 7DO;GAB6 < 6<8B6 D4EF<F9?PAB7B CB>DB64 5O? D4EEK<F4A 

>BQHH<J<9AF >BDD9?SJ<< %C<D@9A4 (D<EGAB> 4.2). 

'EF4AB6?9AO ;A4K<@O9 CDS@O9 >BDD9?SJ<< K<E?9AABEF< DO:9= CB?ё6>< E 

CB8@4D9AA<>B@ A4EFBSM<@ Galium verum L. (rs = 0,82 CD< p = 0,002) < 

;B?BF4DA<>B@ B5O>AB69AAO@ Solidago virgaurea L. (rs = 0,67, p = 0,025). �?S 

@4?B= ?9EAB= @OL< GEF4AB6?9AO ;A4K<@O9 CDS@O9 >BDD9?SJ<BAAO9 E6S;< 
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K<E?9AABEF< E E98@<KA<>B@ 96DBC9=E><@ Trientalis europaea L. (rs = 0,67, p = 

0,024) < @4=A<>B@ 86G?<EFAO@ Maianthemum bifolium L. (rs = 0,90, p < 0,001). 

#D<698ёAAO9 6OL9 D4EF9A<S BFABESFES CD9<@GM9EF69AAB > 5BD94?PAO@ 6<84@ < 

S6?SRFES F<C<KAO@< CD98EF46<F9?S@< ?9EAOI 5<BJ9AB;B6 (%@<DAB64, 1987; 

"J9A>4 < EBID4A9A<9 5<BD4;ABB5D4;<S&, 2000; %@<DAB6 < 8D., 2008; �4;4 84AAOI 

«(?BD4 EBEG8<EFOI D4EF9A<= *9AFD4?PAB= $BEE<<». URL: 

https://www.impb.ru/eco/). 

 

Р8су=>к 4.2. �BDD9?SJ<S 6EFD9K49@BEF< 7DO;GAB6 < 6<8B6 D4EF<F9?PAB7B CB>DB64 A4 
F9DD<FBD<< �BEFDB@E>B= B5?4EF<: E9DO9 FD9G7B?PA<>< – 6<8O D4EF<F9?PAB7B CB>DB64; >D4EAO9 
FD9G7B?PA<>< – 7DO;GAO. "FD4:9AO FB?P>B ;A4K<@O9 ;46<E<@BEF< (D < 0,05 E CBCD46>B= 
�BAH9DDBA<). %C?BLA4S ?<A<S – CB?B:<F9?PA4S >BDD9?SJ<S; CGA>F<DA4S ?<A<S – 
BFD<J4F9?PA4S >BDD9?SJ<S. &B?M<A4 ?<A<< BFD4:49F E<?G E6S;< – E?45O9 (rs < |0,50|), 

G@9D9AAO9 (|0,50| < rs < |0,75|) < E<?PAO9 (rs > |0,75|) 

 

#DB698ёAAO= >?4EF9DAO= 4A4?<; CB H4>FBD4@ ED98O A4 CDB5AOI C?BM48SI 

CB>4;4? D4ECD989?9A<9 D4EF<F9?PAOI 4EEBJ<4J<= CB BF89?PAO@ >?4EF9D4@ 

(D<EGAB> 4.3). 

Oxalis 

acetosella L.

Dryopteris 

filix-mas L. 

Stellaria 

holostea L.

Trientalis 

europaea L.

Rubus 

saxatilis L.

Luzula 

pilosa L.

Maianthemum 

bifolium L.

Galium 

verum L.Asarum 

europaeum L.
Chelidonium 

majus L.

Aegopodium 

podagraria L.

Urtica dioica L.

Convallaria 

majalis L.

Brunnera 

macrophylla 

(Adams) I.M. 
Johnst.)

Festuca 

pratensis Huds.

Fragaria vesca L.

Myodes 

glareolus 
Schreber

Apodemus 

uralensis 
Pallas

Carex sylvatica Huds.

Mentha arvensis L.

Solidago 

virgaurea L.
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Р8су=>к 4.3. �9A8DB7D4@@4 >?4EF9D<;4J<< D4EF<F9?PAOI 4EEBJ<4J<= 5<BEH9DAB7B D9;9D64F4 
(1‒5) < "#) « <AE>B9» (6‒11) CB CB>4;4F9?S@ ED98O (BE69MёAABEF< L, F9@C9D4FGDAB7B D9:<@4 

T, >BAF<A9AF4?PABEF< �, G6?4:A9A<S CBK6O F, ;4><E?9AABEF< CBK6O R < 5B74FEF64 CBK6O 
4;BFB@ N): 1 – 9?PA<> ?<CB6O= ><E?<KAO=; 2 – 9?PA<> ><E?<KAB-M<FB6A<>B6O=; 3 – 9?PA<> 
B:<>B6B-><E?<KAO=; 4 – 9?PA<> K9DA<KAB-><E?<KAO=; 5 – 9?PA<> @4=A<>B6O=; 6– 9?PA<> 
>BCOF9A96B-><E?<KAO=; 7 – 9?PA<> ><E?<KAO= E CB8DBEFB@ <; ?9M<AO; 8 – 9?PA<> ><E?<KAB-
K<EFBF9?B6O=; 9 – 59D9;AS> EAOF96O=; 10 – 59D9;AS> EAOF96B-;9@?SA<KAO=; 11 – 59D9;AS> 

EAOF96B->BCOF9A96B-;B?BF4DA<>B6B-BEB>B6O= 
 

�O89?9AO 864 BEAB6AOI >?4EF9D4 c D4EEFBSA<9@ @9:8G A<@< 1,93, >BFBDO9 

EBBF69FEF6GRF 86G@ GK4EF>4@ <EE?98B64A<S – 5<BEH9DAO= D9;9D64F 

«�B?B7D<6E><= ?9E» < BCOFAB-CDB<;6B8EF69AAB9 IB;S=EF6B « <AE>B9». 

!4 D4EEFBSA<< D46AB@ 0,96 ± 0,02 EHBD@<DB64AO K9FOD9 7DGCC<DB6><, 

>BFBDO9 CD98EF46?9AO B5BEB5?9AAO@< 7DGCC4@. #9D64S 7DGCC4 CD98EF46?9A4 

9?PA<>B@ ?<CB6O@ ><E?<KAO@ (5<BEH9DAO= D9;9D64F), 6FBD4S 7DGCC4 ("#) 

« <AE>B9») – 9?PA<> >BCOF9A96B-><E?<KAO=, 9?PA<> ><E?<KAO= E CB8DBEFB@ <; 

?9M<AO, 9?PA<> ><E?<KAB-K<EFBF9?B6O= < 59D9;AS> EAOF96O=, >BFBDO9 

BF?<K4RFES 6OD4:9AAO@ I4D4>F9DB@ 8B@<A<DB64A<S BF89?PAOI >B@CBA9AFB6 

H<FBJ9AB;4. %?98GRM<9 869 7DGCC<DB6>< BF?<K4RFES 5B?PL<@ 6<8B6O@ 

5B74FEF6B@ – 9?PA<> ><E?<KAB-M<FB6A<>B6O=, 9?PA<> B:<>B6B-><E?<KAO=, 

0,2 0,4 0,6 0,8 1,0 1,2 1,4 1,6 1,8 2,0

$4EEFBSA<9 B5N98<A9A<S (8<EF4AJ<S 16>?<84)
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9?PA<> K9DA<KAB-><E?<KAO=, 9?PA<> @4=A<>B6O= A4 >B?B7D<6E>B@ GK4EF>9 < 

59D9;AS> EAOF96B-;9@?SA<KAO=, 59D9;AS> EAOF96B->BCOF9A96B-;B?BF4DA<>B6B-

BEB>B6O= A4 F9DD<FBD<< BCOFAB-CDB<;6B8EF69AAB7B IB;S=EF64. 

!4<5B?PL99 EIB8EF6B GEF4AB6?9AB @9:8G D4EF<F9?PAO@< 4EEBJ<4J<S@<: 

9?PA<> ><E?<KAO= E CB8DBEFB@ <; ?9M<AO < 9?PA<> ><E?<KAB-K<EFBF9?B6O= 

(F9DD<FBD<S "#) « <AE>B9»), 789 8B@<A<DGRM<@< 6<84@< ED98< FD46SA<EFB= 

D4EF<F9?PABEF< 6OEFGC4RF Oxalis acetosella < Chelidonium majus. 

'EF4AB6?9AB, KFB D4EF<F9?PAO9 4EEBJ<4J<<, D4ECB?B:9AAO9 A4 F9DD<FBD<< 

5<BEH9DAB7B D9;9D64F4 < BCOFAB-CDB<;6B8EF69AAB7B IB;S=EF64, ;A4K<@B 

BF?<K4RFES 8DG7 BF 8DG74 CB CB>4;4F9?S@ ;4><E?9AABEF< CBK6O < 5B74FEF64 CBK6O 

4;BFB@, >BFBDO9 I4D4>F9D<;GRF B59EC9K9AABEFP D4EF9A<= A9B5IB8<@O@< 

C<F4F9?PAO@< Q?9@9AF4@< 6 CB86<:AB= < GE6BS9@B= D4EF9A<S@< HBD@9. �4AAO9 

CB>4;4F9?< ;A4K<@B 6OL9 6 1,4 D4;4 A4 F9DD<FBD<< >B?B7D<6E>B7B GK4EF>4 

(p < 0,01) < EBEF46<?< 6,09 < 6,19 EBBF69FEF69AAB. #D< QFB@ ;A4K<@B= >BDD9?SJ<< 

@9:8G K<E?9AABEFPR 7DO;GAB6 < CB>4;4F9?S@< ;4><E?9AABEF< < 5B74FEF64 CBK6O 

4;BFB@ A9 6OS6?9AB. 

�<47ABEF<>4 Q>B?B7<K9E><I C4D4@9FDB6 CB CDB<;D4EF4RM<@ A4 Aё@ 6<84@ 

D4EF9A<= CB>4;4?4, KFB 7DO;GAO <EE?98G9@OI 6<8B6 A4 F9DD<FBD<< �BEFDB@E>B= 

B5?4EF< CD<GDBK9AO CD9<@GM9EF69AAB > ;4F9@AёAAO@ GK4EF>4@ (L = 4,23 ‒ 

BCD989?9A4 @9FB8B@ H<FB<A8<>4J<< >BE69AAB) E G@9D9AAB= 6?4:ABEFPR < 

G@9D9AAB FёC?O@ F9@C9D4FGDAO@ D9:<@B@ (T = 5,25). 'EF4AB6?9A4 ;A4K<@4S 

B5D4FA4S >BDD9?SJ<BAA4S E6S;P K<E?9AABEF< DO:9= CB?ё6>< < BE69MёAABEF< 

@<>DBEF4J<=, E6S;4AAB= E CDB9>F<6AO@ CB>DOF<9@ D4EF9A<= (rs = –0,74 CD< 

p = 0,028). 

&4><@ B5D4;B@, D4ECD989?9A<9 7DO;GAB6 ;46<E<F BF Q>B?B7<K9E><I GE?B6<=, 

>BFBDO9 EB;849F D4EF<F9?PAO= CB>DB6 ($9=@9DE, 1994). 

#DB9>J<S EBB5M9EF64 @OL96<8AOI 7DO;GAB6 A4 CDBEFD4AEF6B H<FBJ9AB;4 

CB>4;4?4 EIB8AGR >BDD9?SJ<R @9?><I @?9>BC<F4RM<I E I4D4>F9DB@ 

D4EF<F9?PAB7B CB>DB64. &4>, <EE?98B64A<9 H<FBJ9ABF<K9E>B7B >B@CBA9AF4 

5<BJ9AB;B6 5<BEH9DAB7B D9;9D64F4 6 D4EF<F9?PAOI EBB5M9EF64I CB>4;4?B 
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ED46A<F9?PAB A<;><9 CB>4;4F9?< 5<BF<K9E>B7B D4;ABB5D4;<S < 6OEB><9 

CB>4;4F9?< 8B@<A<DB64A<S. #D< QFB@ 6OS6?9AB, KFB EA<:9A<9 D4;ABB5D4;<S 

D4EF<F9?PAOI EBB5M9EF6 ;4 EKёF G69?<K9A<S EF9C9A< 8B@<A<DB64A<S BF89?PAOI 

6<8B6 A9 6?9KёF ;4 EB5B= ;A4K<@OI A974F<6AOI CBE?98EF6<= 8?S <EE?98G9@OI 

CBCG?SJ<= @OL96<8AOI 7DO;GAB6 (D<EGAB> 4.4). 

 

Р8су=>к 4.4. �4DP<DB64A<9 K<E?9AABEF< 7DO;GAB6 < CB>4;4F9?S <A89>E4 8B@<A<DB64A<S 6 
D4EF<F9?PAOI 4EEBJ<4J<SI �BEFDB@E>B= B5?4EF< 

 

%GM9EF6G9F B5D4FA4S >BDD9?SJ<S @9:8G K<E?9AABEFPR 7DO;GAB6 < 

<A89>EB@ 8B@<A<DB64A<S 6 D4EF<F9?PAOI 4EEBJ<4J<SI: A4 F9DD<FBD<< 

5<BEH9DAB7B D9;9D64F4 >BQHH<J<9AF >BDD9?SJ<< 8?S DO:9= CB?ё6>< EBEF46<? –

0,34, 8?S @4?B= ?9EAB= @OL< ‒ –0,23; A4 F9DD<FBD<< "#) « <AE>B9»: 8?S 

CB?ё6>< – –0,48, 8?S @OL< ‒ –0,26; B8A4>B ;A4K<@B= ;46<E<@BEF< A9 6OS6?9AB. 

!45?R849FES 6OEB>4S ?45<?PABEFP D4ECD989?9A<S 7DO;GAB6 6 ;46<E<@BEF< 

BF CDB9>F<6AB7B CB>DOF<S, KFB EB7?4EG9FES E D9;G?PF4F4@< 8DG7<I <EE?98B64F9?9= 

(Cushman et al., 2010; Bantihun, Bekele, 2015; �BDS>B64, 2022) (D<EGAB> 4.5). 
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Р8су=>к 4.5. �4DP<DB64A<9 K<E?9AABEF< 7DO;GAB6 < CB>4;4F9?S CDB9>F<6AB7B CB>DOF<S 6 
D4EF<F9?PAOI 4EEBJ<4J<SI �BEFDB@E>B= B5?4EF< 

 

!4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 IBDBLB CDBE?9:<649FES, KFB 6 

BFABL9A<< CDB9>F<6AB7B CB>DOF<S 7DO;GAO 6EFD9K4RFES >4> CD< BFABE<F9?PAB 

6OEB><I (60 %), F4> < CD< A<;><I (27 %) 97B ;A4K9A<SI. #D< QFB@ E?98G9F 

BF@9F<FP, KFB A4 GK4EF>9 E CDB9>F<6AO@ CB>DOF<9@ 71 % 7DO;GAO A9 6EFD9K4?<EP, 

KFB CB8F69D:849F D9;G?PF4FO 8DG7<I <EE?98B64F9?9= (�BDS>B64 < 8D., 2021). !4 

F9DD<FBD<< "#) « <AE>B9» GEF4AB6?9AB, KFB DO:4S CB?ё6>4 6EFD9K49FES A4 6E9I 

D4EE@4FD<649@OI GK4EF>4I CD< CDB9>F<6AB@ CB>DOF<< 38–57 %, 6 FB 6D9@S >4> 

8?S @4?B= ?9EAB= @OL< BCF<@4?PAB9 ;A4K9A<9 CDB9>F<6AB7B CB>DOF<S, 6 

ED98A9@, EBEF46<?B 50,2 %. �OS6?9A4 CDS@4S >BDD9?SJ<BAA4S E6S;P @9:8G 

CDBEFD4AEF69AAO@ D4ECD989?9A<9@ 7DO;GAB6 < CDB9>F<6AO@ CB>DOF<9@ 

(>BQHH<J<9AF >BDD9?SJ<< 8?S DO:9= CB?ё6>< D469A 0,24, 8?S @4?B= ?9EAB= @OL< 

– 0,14), B8A4>B ;A4K<@B= >BDD9?SJ<< A9 GEF4AB6?9AB. 

&4><@ B5D4;B@, <ECB?P;B64A<9 >BQHH<J<9AF4 >BDD9?SJ<< %C<D@9A4 CD< 

GEF4AB6?9A<< EBCDS:ёAABEF< D4ECD989?9A<S @9?><I @?9>BC<F4RM<I 6 

CDBEFD4AEF69 E I4D4>F9DB@ D4EF<F9?PAB7B CB>DB64 < 97B CDB9>F<6AO@ CB>DOF<9@ 
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A9 CB>4;4?4 ;A4K<@B= >BDD9?SJ<<. %B7?4EAB 84AAO@ �.�. �BDS>B6B=, 9E?< 

C9D9@9AAO9 E6S;4AO A9?<A9=AB < A9@BABFBAAB, >BQHH<J<9AFO >BDD9?SJ<< @B7GF 

A9 G?B6<FP QFG E6S;P. "A4 CD98?4749F 8?S GEF4AB6?9A<S CD98CB?4749@B= 

EBCDS:ёAABEF< <ECB?P;B64FP @9FB8 7?46AOI >B@CBA9AF (Principal Components 

Analysis) (�BDS>B64, �BK9F>B6, 2009). 

�ECB?P;GS >D<F9D<= «>4@9A<EFB= BEOC<» @9FB84 7?46AOI >B@CBA9AF, 5O?B 

6OS6?9AB 4 H4>FBD4, B5NSEASRM<I 71,82 % B5M9= 8<EC9DE<< (D<EGAB> 4.6). #D< 

QFB@ CBKF< CB?B6<A4 6E9I <;@9A9A<= 6 D4EE@4FD<649@B= E<EF9@9 BC<EO64RF 

C9D6O9 864 H4>FBD4, CD<Kё@ 6 D46AB= EF9C9A<. &D9F<= < K9F6ёDFO= H4>FBDO FB:9 

D46AO, AB <I CDBJ9AF B5M9= 8<EC9DE<< CBKF< 6 864 D4;4 @9APL9, K9@ G C9D6OI 

86GI H4>FBDB6. 

 

Р8су=>к 4.6. �D4H<> EB5EF69AAOI ;A4K9A<= 

 

�9=EF6<9 H4>FBD4 1 7B6BD<F B5 «<EFBD<K9E>B=» EBCDS:ёAABEF< 84AAOI 

6<8B6 7DO;GAB6 E ?9EAO@ 5BD94?PAO@ D4EF<F9?PAO@ EBB5M9EF6B@, KFB 

CB8F69D:849F 6O6B8O 8DG7<I 46FBDB6 (�BDS>B64, &<@BH996, 2012). 

#B?B:<F9?PA4S >BDD9?SJ<S H4>FBD4 1 GEF4AB6?9A4 E A9@BD4?PAO@< 6<84@< 

D4EF9A<=, 5B?PL<AEF6B <; >BFBDOI 6EFD9K4?<EP A4 E?45B A4DGL9AAB= F9DD<FBD<<: 

K<EFBF9? 5B?PLB= Chelidonium majus L. (H4>FBDA4S A47DG;>4 EBEF46<?4 0,69), 
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EAOFP B5O>AB69AA4S Aegopodium podagraria L. (0,41), >D4C<64 86G8B@A4S Urtica 

dioica L. (0,65), ?4A8OL @4=E><= Convallaria majalis L. (0,52) < @SF4 CB?964S 

Mentha arvensis L. (0,63). "FD<J4F9?PAB 84AAO= H4>FBD E6S;4A E F<C<KAO@< 

CD98EF46<F9?S@< ?9EAOI 5<BJ9AB;B6, CD98EF46?SRM<I EB5B= HBAB6O9 6<8O 

>B?B7D<6E>B7B >?4EF9D4: ><E?<J4 B5O>AB69AA4S Oxalis acetosella L. (–0,58), 

M<FB6A<> @G:E>B= Dryopteris filix-mas L. (–0,66), E98@<KA<> 96DBC9=E><= 

Trientalis europaea L. (–0,78), >BEFSA<>4 >4@9A<EF4S Rubus saxatilis L. (–0,67), 

B:<>4 6B?BE<EF4S Luzula pilosa L. (–0,58), @4=A<> 86G?<EFAO= Maianthemum 

bifolium L. (–0,67) < CB8@4D9AA<> A4EFBSM<= Galium verum L. (–0,61) 

(F45?<J4 4.1). 

&45?<J4 4.1 

$9;G?PF4FO 4A4?<;4 @9FB8B@ 7?46AOI >B@CBA9AF EBEF464  
D4EF<F9?PAOI EBB5M9EF6 

 
�<8 (4>FBD 1 (4>FBD 2 (4>FBD 3 (4>FBD 4 

><E?<J4 B5O>AB69AA4S Oxalis acetosella L. -0,58 0,55 0,13 0,10 
M<FB6A<> @G:E>B= Dryopteris filix-mas L. -0,66 0,37 0,31 -0,24 
;69;8K4F>4 ?4AJ9FB6<8A4S Stellaria holostea L. -0,24 0,67 -0,02 -0,68 
E98@<KA<> 96DBC9=E><= Trientalis europaea L. -0,78 0,11 0,06 0,18 
>BEFSA<>4 >4@9A<EF4S Rubus saxatilis L. -0,67 0,13 -0,17 -0,07 
B:<>4 6B?BE<EF4S Luzula pilosa L. -0,58 0,09 -0,26 0,07 
@4=A<> 86G?<EFAO= Maianthemum bifolium L. -0,67 0,08 0,10 0,14 
CB8@4D9AA<> A4EFBSM<= Galium verum L. -0,61 0,04 0,51 -0,34 
>BCOF9AP 96DBC9=E><= Asarum europaeum L. 0,35 0,27 0,25 -0,37 
K<EFBF9? 5B?PLB= Chelidonium majus L. 0,69 0,47 0,32 0,33 
EAOFP B5O>AB69AA4S Aegopodium podagraria L. 0,41 -0,75 -0,06 -0,38 
>D4C<64 86G8B@A4S Urtica dioica L. 0,65 0,67 0,01 0,00 
?4A8OL @4=E><= Convallaria majalis L. 0,52 0,68 0,01 -0,37 
5DGAA9D4 >DGCAB?<EFA4S 
Brunnera macrophylla (Adams) I. M. Johnst. 

0,30 0,21 0,03 0,72 

B6ESA<J4 ?G7B64S Festuca pratensis Huds. 0,18 -0,44 -0,49 -0,34 
;9@?SA<>4 ?9EA4S Fragaria vesca L. 0,28 -0,66 -0,08 -0,23 
BEB>4 ?9EA4S Carex sylvatica Huds. 0,26 -0,56 0,74 -0,04 
@SF4 CB?964S Mentha arvensis L. 0,63 0,76 0,03 -0,12 
;B?BF4DA<> B5O>AB69AAO= Solidago virgaurea L. 0,03 -0,40 0,81 0,00 

%B5EF69AAB9 ;A4K9A<9  5,17 4,43 2,09 1,95 
�B?S B5M9= 8<EC9DE<< 27,23 % 23,32 % 10,99 % 10,28 % 

#D<@9K4A<9: �<DAO@ LD<HFB@ 6O89?9AO ;A4K<@O9 H4>FBDAO9 A47DG;><. 
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(4>FBD 2 E6S;4A E GE?B6<S@< CDB<;D4EF4A<S D4EF9A<= (BE69MёAABEFP, 

><E?BFABEFP CBK6O < 9ё 4;BFBB59EC9K9AABEFP). �4AAO= H4>FBD CB?B:<F9?PAB 

>BDD9?<DG9F E 79?<BHB54@< – ;69;8K4F>4 ?4AJ9FB6<8A4S Stellaria holostea L. 

(0,67), E 4J<8BH<?4@< – ?4A8OL @4=E><= Convallaria majalis L. (0,68), @SF4 

CB?964S Mentha arvensis L. (0,76), E A<FDBH<?4@< – >D4C<64 86G8B@A4S Urtica 

dioica L. (0,67), < BFD<J4F9?PAB – E A9=FDB54;<H<?4@< – EAOFP B5O>AB69AA4S 

Aegopodium podagraria L.(–0,75), E 79?<BH<?4@< – ;9@?SA<>4 ?9EA4S Fragaria 

vesca L. (–0,66). 

#BE>B?P>G 6?<SA<9 ?<A9=AOI >B@5<A4J<= C9D9@9AAOI A4 

D4EE@4FD<649@GR E<EF9@G BE?459649F CB @9D9 G@9APL9A<S B5M9= 8<EC9DE<< 

>4:8B= <; CBE?98GRM<I >B@CBA9AF, A47DG;>G CB FD9FP9@G < K9F69DFB@G H4>FBD4@ 

@B:AB EK<F4FP ;A4K<@B= CD< ;A4K9A<SI H4>FBDAOI >BBD8<A4F C9D9@9AAOI A9 

@9A99 |0,7|. 'EF4AB6?9A4 ;A4K<@4S CB?B:<F9?PA4S A47DG;>4 CB FD9FP9= >B@CBA9AF9 

G C9D9@9AAOI – BEB>4 ?9EA4S Carex sylvatica Huds. (0,74) < ;B?BF4DA<> 

B5O>AB69AAO= Solidago virgaurea L. (0,81), >BFBDO9 S6?SRFES A4<5B?99 

C?4EF<KAO@< > GE?B6<S@ B5<F4A<S E?45B A4DGL9AAB= F9DD<FBD<<, CB K9F6ёDFB= 

>B@CBA9AF9 – G C9D9@9AAB= 5DGAA9DO >DGCAB?<EFAB= Brunnera macrophylla 

(Adams) I. M. Johnst (0,72), K<E?9AABEFP >BFBDB= 6 D4EE@4FD<649@OI H<FBJ9AB;4I 

A969?<>4, QFBF 6<8 BF?<K49FES FD95B64F9?PABEFPR > ><E?BFABEF< CBK6O, A4?<K<R 

CB?GF9A< < G@9D9AAB= 6?4:ABEF< @<>DBEF4J<=. 

' @4?B= ?9EAB= @OL<, 5B?99 FD95B64F9?PAB= > GE?B6<S@ EGM9EF6B64A<S 

(!4G@B6, 1948; �BDS>B64 < 8D., 2010), A45?R849FES BFD<J4F9?PA4S >BDD9?SJ<S E 

H4>FBDB@ 1 (rs = –0,58, p = 0,062) (D<EGAB> 4.7). �4AAO= 6<8 7DO;GAB6 5O? 

BF@9K9A FB?P>B 6 4 5<BFBC4I <; 11 D4EE@4FD<649@OI: 9?PA<> ?<CB6O= ><E?<KAO=, 

9?PA<> ><E?<KAB-M<FB6A<>B6O=, 9?PA<> @4=A<>B6O=, 9?PA<> >BCOF9A96B-

><E?<KAO=, >BFBDO9 BFABESFES > F<C<KAO@ ?9EAO@ 5<BJ9AB;4@, 789 CD98EF46?9AO 

5BD94?PAO9 6<8O D4EF9A<=. 

$O:4S CB?ё6>4 6EFD9K49FES A4 GK4EF>4I >4> ?9EAOI, F4> < E?45BA4DGL9AAOI 

5<BFBCB6, KFB G>4;O649F A4 9ё Q6D<5<BAFAO= I4D4>F9D (!4G@B6, 1948; �BDS>B64 < 

8D., 2010; �BDS>B64, &<@BH996, 2012). �4AAO= 6<8 E6S;4A E<?PAB= ;A4K<@B= 
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>BDD9?SJ<BAAB= E6S;PR E H4>FBDB@ 3 (rs = 0,81, p = 0,003) (D<EGAB> 4.8). "EB>4 

?9EA4S < ;B?BF4DA<> B5O>AB69AAO=, >BFBDO9 E E<?PAB= CB?B:<F9?PAB= E6S;PR 

B5N98<A<?<EP CB BFABL9A<R > H4>FBDG 3, EBCGFEF6GRF D4ECD989?9A<R DO:9= 

CB?ё6><, B59EC9K<64S G>DOF<9, @<>DB>?<@4F, 4 F4>:9 @B7GF 6EFD9K4FPES 6 

>BD@B6OI ;4C4E4I < A4 <I >BD@B6OI EFB?<>4I. 

 
Р8су=>к 4.7. #DB9>J<S @OL96<8AOI 7DO;GAB6 A4 H<FBJ9AB; 6 ;46<E<@BEF< BF H4>FBDB6 1 < 2:  

BFD4:9AO FB?P>B ;A4K<@O9 H4>FBDAO9 A47DG;><; E<A<@ J69FB@ 6O89?9AO 4>F<6AO9 
C9D9@9AAO9; >D4EAO@ J69FB@ 6O89?9AO C4EE<6AO9 C9D9@9AAO9 

 

 
Р8су=>к 4.8. #DB9>J<S @OL96<8AOI 7DO;GAB6 A4 H<FBJ9AB; 6 ;46<E<@BEF< BF H4>FBDB6 3 < 4:  
BFD4:9AO FB?P>B ;A4K<@O9 H4>FBDAO9 A47DG;><; E<A<@ J69FB@ 6O89?9AO 4>F<6AO9 C9D9@9AAO9; 

>D4EAO@ J69FB@ 6O89?9AO C4EE<6AO9 C9D9@9AAO9 

 4>F<6AO9 C9D9@9AAO9
 C4EE<6AO9 C9D9@9AAO9

Oxalis acetosella

Dryopteris filix-mas

Stellaria holostea

talis europaea
Rubus saxatilis

Luzula pilosathemum bifolium
Galium verum

Chelidonium majus

Aegopodium podagraria

Urtica dioica

Convallaria majalis

Fragaria vesca

Mentha arvensis

Myodes glareolus

Apodemus uralensis

-1,0 -0,5 0,0 0,5 1,0

Factor 1 : 27,23%
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Oxalis acetosella
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Trientalis europaea
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Aegopodium podagraria

Urtica dioica

Convallaria majalis

Fragaria vesca
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Myodes glareolus
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 4>F<6AO9 C9D9@9AAO9
 C4EE<6AO9 C9D9@9AAO9

Brunnera macrophylla

Carex sylvatica

Solidago virgaurea

Myodes glareolus

Apodemus uralensis

-1,0 -0,5 0,0 0,5 1,0

Factor 3 : 10,99%
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&4><@ B5D4;B@, E?45O9 4AFDBCB79AAO9 A4DGL9A<S ?9EAOI Q>BE<EF9@ (A4 

CD<@9D9 "#) « <AE>B9») @B7GF 5OFP CD98EF46?9AO FD4AEHBD@4J<9= <I 

D4EF<F9?PAOI EBB5M9EF6, 6 K4EFABEF<, CGFё@ G69?<K9A<S 6<8B6B7B D4;ABB5D4;<S 

DG89D4?PAB= D4EF<F9?PABEF< CD< EA<:9A<< EF9C9A< 8B@<A<DB64A<S BF89?PAOI 

?9EAOI 6<8B6. 'EF4AB6?9AAO9 H4>FBDAO9 A47DG;>< E6<89F9?PEF6GRF B 6?<SA<< 

D4EF<F9?PAOI EBB5M9EF6 A4 D4ECD989?9A<9 6 CDBEFD4AEF69 DO:9= CB?ё6>< < 

@4?B= ?9EAB= @OL< CGFё@ EB;84A<S 5?47BCD<SFAOI GE?B6<= @<>DBEF4J<=. 
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����� 5. 1>EF9DP9DAO9 < <AF9DP9DAO9 CD<;A4>< @OL96<8AOI 7DO;GAB6 A4 

F9DD<FBD<< �BEFDB@E>B= B5?4EF< 

 

$4;@9DO F9?4 BEB59= < <A89>EO 6AGFD9AA<I BD74AB6 7DO;GAB6 F4>:9 

<ECOFO64RF ;4>BAB@9DAO9 <;@9A9A<S A4 CDBFS:9A<< :<;A9AAB7B J<>?4 

CBCG?SJ<= (,64DJ < 8D., 1968.). &4>, D4;@9DO F9?4 BEB59= @B7GF 

E6<89F9?PEF6B64FP B F9@C4I DBEF4 < E>BDBEF< CB?B6B7B EB;D964A<S 7DO;GAB6 6 

D4;?<KAOI GE?B6<SI ED98O (�@9?PSAB64, 2004; %45GDB64, 2019; �@9?PSAB64, 2022). 

!4 D<EGA>9 5.1 CD98EF46?9AO Q>EF9DP9DAO9 CD<;A4>< DO:9= CB?ё6>< A4 

F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 «�B?B7D<6E><= ?9E» < BCOFAB-

CDB<;6B8EF69AAB7B IB;S=EF64 « <AE>B9». 

   
4 5 6 

  
7 8 

Р8су=>к 5.1. �A4K9A<S @BDHB@9FD<K9E><I C4D4@9FDB6 E4@JB6 < E4@B> DO:9= CB?ё6>< A4 
F9DD<FBD<< �BEFDB@E>B= B5?4EF<: 1, 2 – E4@JO < E4@>< A4 F9DD<FBD<< ;4CB698A<>4; 3, 4 – 
E4@JO < E4@>< A4 F9DD<FBD<< "#) « <AE>B9»; 4 – @4EE4 F9?4 BEB59=; 5 – 8?<A4 7B?B6O < 
FG?B6<M4; 6 – 8?<A4 I6BEF4; 7 – 8?<A4 ;48A9= EFGCA<; 8 – 6OEBF4 GI4; FBK>4 – @98<4A4; 
69DF<>4?PA4S K9DF4 – CD989?O >B?954A<=;  – 25–75 % >64DF<?<; * – ;A4K<@O9 D4;?<K<S  

(p < 0,05), >D<F9D<=  4AA4–'<FA< 
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' BEB59= CBCG?SJ<< DO:9= CB?ё6><, B5<F4RM9= A4 F9DD<FBD<< 

;4CB698A<>4, GEF4AB6?9A EF4F<EF<K9E>< ;A4K<@O= CB?B6B= 8<@BDH<;@ CB 

E?98GRM<@ @BDHB@9FD<K9E><@ CD<;A4>4@: @4EE4 F9?4 (Z = 2,38, p = 0,018), 8?<A4 

7B?B6O < FG?B6<M4 (Z = 2,06, p = 0,039) (D<EGAB> 5.1). �B?PL<9 D4;@9DO E4@B> 

DO:9= CB?ё6>< 6 CD<DB8AOI CBCG?SJ<SI BF@9K9AO < 6 8DG7<I <EE?98B64A<SI 

(�4L9A<A4, 1977; �@9?PSAB64, 2022). !4 F9DD<FBD<< "#) « <AE>B9» CB?B6B= 

8<@BDH<;@ CB @BDHB@9FD<K9E><@ CD<;A4>4@ A9 6OD4:9A.  

' @4?B= ?9EAB= @OL<, B5<F4RM9= A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 < 

"#) « <AE>B9», CB?B6B= 8<@BDH<;@ A9 6OD4:9A (D<EGAB> 5.2). 

   
4 5 6 

  
7 8 

Р8су=>к 5.2. �A4K9A<S @BDHB@9FD<K9E><I C4D4@9FDB6 E4@JB6 < E4@B> @4?B= ?9EAB= @OL< A4 
F9DD<FBD<< �BEFDB@E>B= B5?4EF<: 1, 2 – E4@JO < E4@>< A4 F9DD<FBD<< ;4CB698A<>4; 3, 4 – 
E4@JO < E4@>< A4 F9DD<FBD<< "#) « <AE>B9»; 4 – @4EE4 F9?4 BEB59=; 5 – 8?<A4 7B?B6O < 
FG?B6<M4; 6 – 8?<A4 I6BEF4; 7 – 8?<A4 ;48A9= EFGCA<; 8 – 6OEBF4 GI4; FBK>4 – @98<4A4; 

69DF<>4?PA4S K9DF4 – CD989?O >B?954A<=;  – 25–75 % >64DF<?< 

 

'EF4AB6?9AO @9:CBCG?SJ<BAAO9 D4;?<K<S G 7DO;GAB6, B5<F4RM<I A4 

BID4AS9@B= < E?45B A4DGL9AAB= F9DD<FBD<<: G DO:9= CB?ё6>< (Z = 2,00, 

p = 0,046) < @4?B= ?9EAB= @OL< (Z = 3,12, p = 0,014), B5<F4RM<I A4 F9DD<FBD<< 
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5<BEH9DAB7B D9;9D64F4, CB>4;4F9?P @4EEO F9?4 ;A4K<@B 6OL9, K9@ G 7DO;GAB6, 

B5<F4RM<I A4 E?45B A4DGL9AAB= F9DD<FBD<<. #D< QFB@ 8BEFB69DAOI 

@9:CBCG?SJ<BAAOI D4;?<K<= 6 CDB@9D4I F9?4 BEB59= A9 6OS6?9AB. 

#D< BJ9A>9 E>BDD9?<DB64AABEF< D4;6<F<S @BDHB@9FD<K9E><I CD<;A4>B6 

7DO;GAB6 A4 D4;AOI H4;4I 8<A4@<>< K<E?9AABEF< CBCG?SJ<= BF@9K9AB, KFB B5M<9 

D4;@9DO F9?4 BEB59= DO:9= CB?ё6>< A4IB8SFES 6 EF4F<EF<K9E>< ;A4K<@B= 

B5D4FAB= >BDD9?SJ<< E C?BFABEFPR CBCG?SJ<< (8?<A4 7B?B6O < FG?B6<M4: rs = –

0,97 CD< p < 0,001; 8?<A4 I6BEF4: rs = –0,63 CD< p = 0,053; 8?<A4 ;48A9= EFGCA<: rs = 

–0,60 CD< p = 0,066; 6OEBF4 GI4: rs = –0,67 CD< p = 0,036) (D<EGAB> 5.3). 

%?98B64F9?PAB, CD< EA<:9A<< C?BFABEF< CBCG?SJ<< CB>4;4F9?< Q>EF9DP9DAOI 

CD<;A4>B6 BEB59= G69?<K<649FES, <, A4B5BDBF, CD< G69?<K9A<< >B?<K9EF64 

7DO;GAB6 <I ;A4K9A<S G@9APL4RFES. 

 

Р8су=>к 5.3. �<A4@<>4 Q>EF9DP9DAOI CD<;A4>B6 DO:9= CB?ё6><, C?BFABEF< CBCG?SJ<< < 
CB7B8AB->?<@4F<K9E><I H4>FBDB6 A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 «�B?B7D<6E><= ?9E» 

 

�?S CBCG?SJ<< @4?B= ?9EAB= @OL< EF4F<EF<K9E>< ;A4K<@4S ;46<E<@BEFP 

Q>EF9DP9DAOI CD<;A4>B6 BF <I K<E?9AABEF< A9 B5A4DG:9A4 (D<EGAB> 5.4). 

!9E@BFDS A4 E?45B 6OD4:9AAO= CB?B6B= 8<@BDH<;@, GEF4AB6?9AB, KFB 

8?<A4 I6BEF4 < 8?<A4 ;48A9= EFGCA< <@9RF A4<@9APL<9 CB>4;4F9?< CD< 
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BFABE<F9?PAB 6OEB>B@ CDBJ9AF9 E4@JB6 6 CBCG?SJ<< DO:9= CB?ё6><, K9@ 6 

BEF4?PAB= C9D<B8 @BA<FBD<A7B6OI <EE?98B64A<= (rs = –0,49 CD< p = 0,155 < rs = –

0,37 CD< p = 0,301 EBBF69FEF69AAB). �A4?B7<KA4S E<FG4J<S GEF4AB6?9A4 < 8?S 

BEB59= @4?B= ?9EAB= @OL<: 8?<A4 ;48A9= EFGCA< A4IB8<FES 6 B5D4FAB= 

>BDD9?SJ<< E 8B?9= E4@JB6 6 CBCG?SJ<< (rs = –0,55 CD< p = 0,158). 1FB 

B5GE?B6?9AB F9@, KFB BFABE<F9?PAO9 D4;@9DO 6OEFGC4RM<I K4EF9= F9?4 E4@B> 

7DO;GAB6 5B?99 CB869D:9AO <;@9AK<6BEF< CB8 6?<SA<9@ @<>DB>?<@4F4 

@9EFBB5<F4A<=, 66<8G 5B?PL9= EF9C9A< <I F9DD<FBD<4?PABEF< CB ED46A9A<R E 

E4@J4@<, G >BFBDOI BF@9K49FES 6OEB>4S @<7D4J<BAA4S 4>F<6ABEFP. 

 

Р8су=>к 5.4. �<A4@<>4 Q>EF9DP9DAOI CD<;A4>B6 @4?B= ?9EAB= @OL<, C?BFABEF< CBCG?SJ<< < 
CB7B8AB->?<@4F<K9E><I H4>FBDB6 A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 «�B?B7D<6E><= ?9E» 

 

�;@9A9A<S CB>4;4F9?9= @4EEO F9?4 BEB59= 6B 6D9@9A< E6S;4AO E 

BCBED98B64AAO@ 6?<SA<9@ CB7B8AB->?<@4F<K9E><I GE?B6<= (8?S DO:9= CB?ё6><: 

F(2,7) = 2,82 CD< p = 0,13; 8?S @4?B= ?9EAB= @OL<: F(2,5) = 1,70 CD< p = 0,27). 

'EF4AB6?9A4 CDS@4S >BDD9?SJ<S CB>4;4F9?9= @4EEO F9?4 7DO;GAB6 EB ED98A<@ 

>B?<K9EF6B@ BE48>B6 (8?S DO:9= CB?ё6><: rs = 0,70 CD< p = 0,026; 8?S @4?B= 

?9EAB= @OL<: rs = 0,57 CD< p = 0,139) < B5D4FA4S EB ED98A9= F9@C9D4FGDB= 6B;8GI4 

(8?S @4?B= ?9EAB= @OL< >BQHH<J<9AF >BDD9?SJ<< D469A –0,64 CD< p = 0,86), KFB 
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B5GE?B6?9AB 6?<SA<9@ 84AAOI H4>FBDB6 A4 >BD@B6O9 GE?B6<S 7DO;GAB6. 

!4 F9DD<FBD<< "#) « <AE>B9» 6OS6?9AO ;A4K<@O9 E?45O9 >BDD9?SJ<< 

CB>4;4F9?9= DO:9= CB?ё6>< F4><I >4> «8?<A4 I6BEF4» (rs = 0,23 CD< p = 0,009) < 

«6OEBF4 GI4» E C?BFABEFPR CBCG?SJ<< (rs = –0,35 CD< p < 0,001) (D<EGAB> 5.5). 

  
4 5 

Р8су=>к 5.5. %D46A<F9?PA4S 8<A4@<>4 Q>EF9DP9DAOI CD<;A4>B6 7DO;GAB6, C?BFABEF< CBCG?SJ<< 
< CB7B8AB->?<@4F<K9E><I H4>FBDB6 A4 F9DD<FBD<< "#) « <AE>B9»: 

4 – DO:4S CB?ё6>4; 5 – @4?4S ?9EA4S @OLP 
 

�;@9AK<6BEFP 84AAOI CD<;A4>B6 F4>:9 E6S;4A4 E BCBED98B64AAO@ 6?<SA<9@ 

CB7B8AB->?<@4F<K9E><I GE?B6<=: GEF4AB6?9A4 CDS@4S >BDD9?SJ<BAA4S E6S;P EB 

ED98A<@ >B?<K9EF6B@ BE48>B6 (8?S CB>4;4F9?S «8?<A4 I6BEF4» rs = 0,39 CD< p < 

0,001) < ED98A9= F9@C9D4FGDB= 6B;8GI4 (8?S CB>4;4F9?S «6OEBF4 GI4» rs = 0,36 CD< 

p < 0,001). #B?GK9AAO= D9;G?PF4F B5GE?B6?9A 6?<SA<9@ CB7B8AB->?<@4F<K9E><I 

GE?B6<= A4 C?BFABEFP CBCG?SJ<< 7DO;GAB6, >BFBD4S, 6 E6BR BK9D98P, BCD989?S9F 

D4;@9DO F9?4 7DO;GAB6. �?S CBCG?SJ<< @4?B= ?9EAB= @OL< ;A4K<@O9 

>BDD9?SJ<< Q>EF9DP9DAOI CD<;A4>B6 E 6AGFD<CBCG?SJ<BAAO@< I4D4>F9D<EF<>4@< 

< CB7B8AB->?<@4F<K9E><@< GE?B6<S@< A9 6OS6?9AO. 

�AF9DP9DAO9 CD<;A4>< BFD4:4RF H<;<B?B7<K9E>B9 EBEFBSA<9 :<6BFAOI < 

E6<89F9?PE6GRF B EF9C9A< 5?47BCD<SFABEF< ED98O, >BFBD4S FD95G9F CB6OL9A<S 
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<?< CBA<:9A<S GDB6AS @9F45B?<;@4 :<6BFAOI (�64AF9D, 2018). 

!4 D<EGA>4I 5.6 < 5.7 CD98EF46?9AO <AF9DP9DAO9 CD<;A4>< 7DO;GAB6 A4 

;4CB698AB@ < E?45B FD4AEHBD@<DB64AAB@ GK4EF>4I. #B?B6B= 8<@BDH<;@ G BEB59= 

<EE?98G9@OI 6<8B6 CB @BDHBH<;<B?B7<K9E><@ I4D4>F9D<EF<>4@ A9 6OD4:9A. 

   
4 5 6 

  
7 8 

Р8су=>к 5.6. �A4K9A<S @BDHBH<;<B?B7<K9E><I C4D4@9FDB6 E4@JB6 < E4@B> DO:9= CB?ё6>< A4 
F9DD<FBD<< �BEFDB@E>B= B5?4EF<: 1, 2 – E4@JO < E4@>< A4 F9DD<FBD<< ;4CB698A<>4; 3, 4 – 
E4@JO < E4@>< A4 F9DD<FBD<< "#) « <AE>B9»; 4 – <A89>E E9D8J4; 5 – <A89>E C9K9A<; 6 – 
<A89>E CBK9>; 7 – <A89>E ?97><I; FBK>4 – @98<4A4; 69DF<>4?PA4S K9DF4 – CD989?O >B?954A<=; 

  – 25–75 %; >64DF<?<; * – ;A4K<@O9 D4;?<K<S (p < 0,05), >D<F9D<=  4AA4–'<FA< 
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4 5 6 

  
7 8 

Р8су=>к 5.7. �A4K9A<S @BDHBH<;<B?B7<K9E><I C4D4@9FDB6 E4@JB6 < E4@B> @4?B= ?9EAB= @OL< 
A4 F9DD<FBD<< �BEFDB@E>B= B5?4EF<: 1, 2 – E4@JO < E4@>< A4 F9DD<FBD<< ;4CB698A<>4; 3, 4 – 
E4@JO < E4@>< A4 F9DD<FBD<< "#) « <AE>B9»; 4 – <A89>E E9D8J4; 5 – <A89>E C9K9A<; 6 – 
<A89>E CBK9>; 7 – <A89>E ?97><I; FBK>4 – @98<4A4; 69DF<>4?PA4S K9DF4 – CD989?O >B?954A<=; 

 – 25–75 % >64DF<?<; * – ;A4K<@O9 D4;?<K<S (p < 0,05), >D<F9D<=  4AA4–'<FA< 
 

'EF4AB6?9AO EF4F<EF<K9E>< ;A4K<@O9 @9:CBCG?SJ<BAAO9 D4;?<K<S: <A89>E 

?97><I (8?S @4?B= ?9EAB= @OL<: Z = 3,34 CD< p = 0,001) < E9?9;ёA>< (8?S DO:9= 

CB?ё6><: Z = 4,87 CD< p < 0,001) ;A4K<@B 6OL9 A4 F9DD<FBD<< "#) « <AE>B9», 

KFB E6<89F9?PEF6G9F B 6OEB>B= 86<74F9?PAB= 4>F<6ABEF< BEB59= A4 E?45B 

A4DGL9AAB@ GK4EF>9 6 BF69F A4 6A9LA<9 < 6AGFD9AA<9 H4>FBDO. �A89>E CBK9> 

(8?S DO:9= CB?ё6><: Z = 3,31 CD< p = 0,001) >4> <A8<>4FBD GDB6AS CBCG?SJ<BAAB= 

A4CDS:ёAABEF< @9F45B?<;@4 ("?9A96, 1964; ,64DJ < 8D., 1968; +9DAS6E><=, 

&>4K96, 1982) < <A89>E C9K9A<, I4D4>F9D<;GRM<= ECBEB5ABEFP 89CBA<DB64FP 

;4C4EAO9 C<F4F9?PAO9 69M9EF64 (8?S DO:9= CB?ё6><: Z = 4,09 CD< p < 0,001; 8?S 
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@4?B= ?9EAB= @OL<: Z = 2,30 CD< p = 0,002), ;A4K<@B 6OL9 A4 F9DD<FBD<< 

5<BEH9DAB7B D9;9D64F4 «�B?B7D<6E><= ?9E», KFB E6<89F9?PEF6G9F B CB6OL9A<< 

GDB6AS @9F45B?<;@4 6 E6S;< E 5B?PL9= C?BFABEFPR CBCG?SJ<= 7DO;GAB6 (rs = 0,48 

CD< p < 0,001) CD< IBDBL9= 8BEFGCABEF< >BD@B6 6 84AAOI Q>B?B7<K9E><I 

GE?B6<SI. 

#D< BJ9A>9 6?<SA<9 A9>BFBDOI 45<BF<K9E><I < 5<BF<K9E><I H4>FBDB6 A4 

@BDHBH<;<B?B7<K9E><9 CB>4;4F9?9= 6OS6?9A4 E?98GRM4S F9A89AJ<S: 

BFABE<F9?PAB A<;><9 ;A4K9A<S <A89>EB6 E9D8J4, ?ё7><I, CBK9>, E9?9;ёA>< G 

7DO;GAB6 A45?R84RFES 6 C9D<B8 5?47BCD<SFAOI >?<@4F<K9E><I GE?B6<= < 

BCF<@4?PAB= C?BFABEF< CBCG?SJ<= (D<EGAB> 5.8) (�?<@B64, %<DBF<A4, 2021). 

  
4 5 

Р8су=>к 5.8. �BDD9?SJ<S <A89>EB6 6AGFD9AA<I BD74AB6 DO:9= CB?ё6>< (4) < @4?B= ?9EAB= 
@OL< (5), C?BFABEF< CBCG?SJ<= 7DO;GAB6 < CB7B8AB->?<@4F<K9E><I H4>FBDB6 A4 F9DD<FBD<< 
5<BEH9DAB7B D9;9D64F4 «�B?B7D<6E><= ?9E»: :<DAO@ 6O89?9AO ;A4K<@O9 >BDD9?SJ<< (D < 0,05 

E CBCD46>B= �BAH9DDBA<) 
 

�OS6?9AO ;A4K<@O9 BFD<J4F9?PAO9 >BDD9?SJ<BAAO9 E6S;< <A89>E4 ?ё7><I 

EB ED98A<@ >B?<K9EF6B@ BE48>B6 (8?S DO:9= CB?ё6><: rs = –0,67 CD< p = 0,035) < 

ED98A9= F9@C9D4FGDB= 6B;8GI4 (8?S @4?B= ?9EAB= @OL<: rs = –0,71 CD< p = 0,047). 

�A89>E C9K9A< G 7DO;GAB6, A4B5BDBF, <@99F CDS@GR >BDD9?SJ<R EB 

ED98A<@ >B?<K9EF6B@ BE48>B6 < C?BFABEFPR CBCG?SJ<< (>BQHH<J<9AFO 

>BDD9?SJ<< 8?S DO:9= CB?ё6>< EBEF46?SRF 0,16 < 0,42 EBBF69FEF69AAB; 8?S @4?B= 

?9EAB= @OL< ‒ 0,38 < 0,23 EBBF69FEF69AAB). &4>, A4CD<@9D, BFABE<F9?PAB 
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A4<5B?PL<9 CB>4;4F9?< <A89>E4 C9K9A< G BEB59= DO:9= CB?ё6>< GEF4AB6?9AO 6 

2015, 2018, 2019 < 2022–2023 77., >B784 A45?R849FES CB8Nё@ K<E?9AABEF< 

CBCG?SJ<<. �4AAO9 C9D<B8O I4D4>F9D<;GRFES 5?47BCD<SFAO@< GE?B6<S@< 8?S 

89CBA<DB64A<S D9;9D6AB7B 7?<>B79A4 6 C9K9A<. "8A4>B EF4F<EF<K9E>< ;A4K<@B= 

>BDD9?SJ<< @9:8G 84AAO@< CB>4;4F9?S@< A9 6OS6?9AB. 

�DB@9 FB7B, G DO:9= CB?ё6>< GEF4AB6?9A4 ;A4K<@4S B5D4FA4S >BDD9?SJ<S 

<A89>E4 ?ё7><I E 8?<AB= F9?4 BEB59= (rs = –0,76 CD< p = 0,011). #B?GK9AAO= 

D9;G?PF4F EBBF69FEF6G9F CD46<?G B5D4FAB= ;46<E<@BEF< 84AAB7B <AF9DP9DAB7B 

CB>4;4F9?S BF 69?<K<AO :<6BFAB7B (Welcker, Brandt, 1903; Rensh, 1948; ,64DJ, 

1960; �4L9A<A4, 1969) < I4D4>F9D<;G9F D4EE@4FD<649@O= 6<8 >4> B8<A <; 

A4<5B?99 CB86<:AOI < BF?<K4RM<IES 6OEB>B= <AF9AE<6ABEFPR B5@9AAOI 

CDBJ9EEB6. 

'EF4AB6?9AAO9 ;4>BAB@9DABEF< CBCG?SJ<BAAB= BD74A<;4J<< DO:9= 

CB?ё6>< < @4?B= ?9EAB= @OL< 6 ;4CB698A<>9 A9 E6S;4AO E 4AFDBCB79AAO@ 

CD9EEB@ < @B7GF 5OFP <ECB?P;B64AO 6 >4K9EF69 >BAFDB?PAB7B CD<@9D4 

I4D4>F9D<EF<> <EE?98G9@OI CBCG?SJ<= 8?S ED46A9A<S E 8DG7<@< CBCG?SJ<S@< 

7DO;GAB6 6 Q>B?B7<K9E>< >BAFD4EFAOI GE?B6<SI ?9EAOI 5<BJ9AB;B6 (%<DBF<A4, 

�?<@B64, 2020). 

!4 F9DD<FBD<< "#) « <AE>B9» 6OS6?9AO ;A4K<@O9 BFD<J4F9?PAO9 

>BDD9?SJ<< <A89>EB6 E9D8J4 < ?ё7><I 7DO;GAB6 EB ED98A<@ >B?<K9EF6B@ BE48>B6 

(rs = −0,28 CD< p < 0,001 < rs = −0,32 CD< p < 0,001 EBBF69FEF69AAB), EB ED98A9= 

F9@C9D4FGDB= 6B;8GI4 (8?S <A89>E4 ?97><I: rs = −0,35 CD< p < 0,001) < E @4EEB= 

F9?4 BEB59= (rs = −0,50 CD< p < 0,003 < rs = −0,41 CD< p < 0,001 EBBF69FEF69AAB) 

(D<EGAB> 5.9), KFB EBBF69FEF6G9F CB?GK9AAO@ D9;G?PF4F4@ A4 F9DD<FBD<< 

5<BEH9DAB7B D9;9D64F4. 

�A89>E CBK9>, A4B5BDBF, CB?B:<F9?PAB >BDD9?<DG9F EB ED98A9= 

F9@C9D4FGDB= 6B;8GI4 < >B?<K9EF6B@ BE48>B6 (rs = 0,66 CD< p < 0,001 < rs = 0,49 

CD< p < 0,001 EBBF69FEF69AAB), G>4;O64S A4 <AF9AE<H<>4J<R @9F45B?<;@4 G 

7DO;GAB6 6 GE?B6<SI E?45B A4DGL9AAOI ?9EAOI Q>BE<EF9@ CD< G69?<K9A<< 

F9@C9D4FGDO 6B;8GI4 < >B?<K9EF64 BE48>B6. 
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4 5 

Р8су=>к 5.9. %D46A<F9?PA4S 8<A4@<>4 <AF9DP9DAOI CD<;A4>B6 7DO;GAB6, C?BFABEF< CBCG?SJ<< 
< CB7B8AB->?<@4F<K9E><I H4>FBDB6 A4 F9DD<FBD<< "#) « <AE>B9»: 

4 – DO:4S CB?ё6>4; 5 – @4?4S ?9EA4S @OLP 
 

&4><@ B5D4;B@, G DO:9= CB?ё6>< < @4?B= ?9EAB= @OL< CDB<EIB8SF 

EIB8AO9 @BDHB?B7<K9E><9 < H<;<B?B7<K9E><9 C9D9EFDB=>< 6 BD74A<;@9, 

CB;6B?SRM<9 7DO;GA4@ 484CF<DB64FPES > D4;?<KAO@ GE?B6<S@ EGM9EF6B64A<S, 

KFB B5GE?B6?9AB B5MABEFPR Q>B?B7<< <EE?98G9@OI 6<8B6. �A4K<@O9 

@9:CBCG?SJ<BAAO9 D4;?<K<S 6 CDB@9D4I F9?4 7DO;GAB6 6 GE?B6<SI 5<BEH9DAB7B 

D9;9D64F4 < E?45B A4DGL9AAB= F9DD<FBD<< BFEGFEF6GRF. '69?<K9A<9 

HGA>J<BA4?PAB= A47DG;>< A4 6AGFD9AA<9 BD74AO (E9D8J9, CBK><, ?ё7><9) 7DO;GAB6 

6 GE?B6<SI �BEFDB@E>B= B5?4EF< CDB<EIB8<F 6 C9D<B8 BFABE<F9?PAB A<;><I 

;A4K9A<= ED98A97B >B?<K9EF64 BE48>B6, ED98A9= F9@C9D4FGDO 6B;8GI4 < 

G69?<K9A<S C?BFABEF< CBCG?SJ<<. #D< QFB@ A4 E?45B A4DGL9AAB= F9DD<FBD<< 

<AF9AE<H<>4J<S @9F45B?<;@4 G 7DO;GAB6, BCD989?S9@4S CB <A89>EG CBK9>, 

BEGM9EF6?S9FES CD< G69?<K9A<< ED98A9= F9@C9D4FGDO 6B;8GI4 < ED98A97B 

>B?<K9EF64 BE48>B6. 

  

0

10

20

30

40

50

60

70

80

90

0,00

10,00

20,00

30,00

40,00

50,00

60,00

70,00

2021 2022 2023

�A89>E E9D8J4
�A89>E CBK9>
�A89>E ?ё7><I
�A89>E C9K9A<
�A89>E E9?9;ёA><
#?BFABEFP CBCG?SJ<< DO:9= CB?ё6><
%D98A99 >B?<K9EF6B BE48>B6 (<RAP)
%D98ASS F9@C9D4FGD4 6B;8GI4 (<RAP)

#9D<B8 <EE?98B64A<=

�
A8
9>
EO
 6A
GF
D9
AA
<I
 BD
74
AB
6,
 ‰

%D98A99 
>B?<K9EF6B 
BE48>B6, @@

%D98ASS 
F9@C9D4FGD4 
6B;8GI4, °%

#
?BFABEFP 

CBCG?SJ<<, Q>;. A4 
100 ?/E

0

10

20

30

40

50

60

70

80

90

0,00

10,00

20,00

30,00

40,00

50,00

60,00

2021 2022 2023

�A89>E E9D8J4
�A89>E CBK9>
�A89>E ?ё7><I
�A89>E C9K9A<
�A89>E E9?9;ёA><
#?BFABEFP CBCG?SJ<< @4?B= ?9EAB= @OL<
%D98A99 >B?<K9EF6B BE48>B6 (<RAP)
%D98ASS F9@C9D4FGD4 6B;8GI4 (<RAP)

#9D<B8 <EE?98B64A<=

�
A8
9>
EO
 6
AG
FD
9A
A<
I 
BD
74
AB
6,
 ‰

%
D98A99 

>B?<K9EF6B 
BE48>B6, @@

%
D98ASS 

F9@C9D4FGD4 
6B;8GI4, °%

#
?BFABEFP 

CBCG?SJ<<, Q>;. A4 
100 ?

/E



89 

����� 6. �D4A<B?B7<K9E><9 CD<;A4>< @OL96<8AOI 7DO;GAB6 A4 

F9DD<FBD<< �BEFDB@E>B= B5?4EF< 

 

�?S BJ9A>< 89F9D@<A<DB64AABEF< ?<A9=AOI CD<;A4>B6 K9D9C4 CB CB?G 

CDB698ёA 8<E>D<@<A4AFAO= 4A4?<;, >BFBDO= CB>4;4?, KFB D4;?<K<S CB 

>D4A<4?PAO@ @9DAO@ CD<;A4>4@ @9:8G E4@J4@< < E4@>4@< CBCG?SJ<< 7DO;GAB6 

A4 F9DD<FBD<< �BEFDB@E>B= B5?4EF< 6OD4:9AO A9;A4K<F9?PAB (F45?<J4 6.1). 

&45?<J4 6.1 

�A4K9A<S >D4A<B@9FD<K9E><I CD<;A4>B6 DO:9= CB?ё6>< A4 F9DD<FBD<< 
5<BEH9DAB7B D9;9D64F4 < "#) « <AE>B9» 

 

#D<;A4>< #B? 

�<BEH9DAO= D9;9D64F 
«�B?B7D<6E><= ?9E» 

"COFAB-CDB<;6B8EF69AAB9 IB;S=EF6B 
« <AE>B9»    ± Sₓ, @@ Cv, % 

?S@584 
'<?>E4 

(Wλ) 

GDB69AP 
;A4K<@BEF< 
D4;?<K<= 

   ± Sₓ, @@ Cv, % 
?S@584 
'<?>E4 
(Wλ) 

GDB69AP 
;A4K<@BEF< 
D4;?<K<= 

Gls 
ff 23,46 ± 0,31 5,45 

0,795 p < 0,05 
24,16 ± 0,30 4,21 

0,521 p > 0,05 ff 23,05 ± 0,35 5,67 23,89 ± 0,52 6,26 

Cbl 
ff 21,60 ± 0,39 7,72 

0,793 p < 0,05 
22,79 ± 0,36 5,25 

0,522 p > 0,05 ff 21,56 ± 0,78 6,72 22,45 ± 0,50 6,39 

Fac 
ff 12,68 ± 0,23 7,88 

0,716 p > 0,05 
13,68 ± 0,21 5,10 

0,516 p > 0,05 ff 12,68 ± 0,40 9,77 13,41 ± 0,32 6,83 

Br 
ff 9,34 ± 0,21 8,68 

0,712 p > 0,05 
9,47 ± 0,19 6,34 

0,532 p > 0,05 ff 9,07 ± 0,27 10,72 9,24 ± 0,22 6,71 

Iob 
ff 6,70 ± 0,19 10,03 

0,748 p > 0,05 
4,47 ± 0,09 6,66 

0,526 p > 0,05 ff 6,32 ± 0,25 13,18 4,60 ± 0,11 6,71 

D1 
ff 7,01 ± 0,16 9,74 

0,701 p > 0,05 
6,68 ± 0,15 9,87 

0,545 p > 0,05 ff 6,96 ± 0,27 14,20 6,33 ± 0,17 7,16 

Lm1‒3 
ff 4,86 ± 0,16 13,21 

0,715 p > 0,05 
5,41 ± 0,09 5,56 

0,521 p > 0,05 ff 4,99 ± 0,07 5,13 5,30 ± 0,10 5,46 

Zyg 
ff 12,48 ± 0,24 8,09 

0,699 p > 0,05 
12,91 ± 0,22 5,53 

0,517 p > 0,05 ff 12,24 ± 0,29 9,05 12,71 ± 0,26 5,77 

Bcra 
ff 9,98 ± 0,24 9,46 

0,699 p > 0,05 
9,58 ± 0,22 7,73 

0,531 p > 0,05 ff 10,34 ± 0,29 9,96 9,51 ± 0,24 7,26 

Is 
ff 4,41 ± 0,13 11,62 

0,702 p > 0,05 
5,54 ± 0,12 7,18 

0,520 p > 0,05 ff 4,50 ± 0,16 12,74 5,45 ± 0,13 6,63 

L 
ff 6,10 ± 0,19 11,11 

0,713 p > 0,05 
8,75 ± 0,24 9,29 

0,567 p > 0,05 ff 6,43 ± 0,27 13,50 8,83 ± 0,24 7,35 

Lmd 
ff 12,25 ± 0,28 9,44 

0,722 p > 0,05 
12,15 ± 0,27 7,45 

0,539 p > 0,05 ff 12,31 ± 0,27 8,56 11,82 ± 0,23 5,76 

D2 
ff 3,21 ± 0,14 14,36 

0,713 p > 0,05 
2,76 ± 0,10 10,73 

0,591 p > 0,05 ff 3,02 ± 0,09 11,70 2,61 ± 0,08 8,80 

Hmd 
ff 6,24 ± 0,14 9,04 

0,717 p > 0,05 
6,40 ± 0,16 8,04 

0,589 p > 0,05 ff 6,20 ± 0,15 9,21 6,43 ± 0,21 9,01 

Lm1‒3 
ff 4,81 ± 0,16 12,86 

0,670 p > 0,05 
5,40 ± 0,09 5,28 

0,562 p > 0,05 ff 4,84 ± 0,11 8,51 5,10 ± 0,12 6,54 

Bbull 
ff 5,68 ± 0,17 11,58 

0,711 p > 0,05 
6,38 ± 0,12 6,09 

0,528 p > 0,05 ff 5,79 ± 0,19 11,71 6,39 ± 0,09 4,09 

Lbull 
ff 5,37 ± 0,25 11,27 

0,707 p > 0,05 
4,58 ± 0,08 2,07 

0,516 p > 0,05 ff 4,87 ± 0,09 7,15 4,54 ± 0,13 7,70 
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#D<@9K4A<9: �<DAO@ LD<HFB@ 6O89?9AO EF4F<EF<K9E>< ;A4K<@O9 

8<E>D<@<A<DGRM<9 CD<;A4><, GDB69AP ;A4K<@BEF< @9:7DGCCB6OI D4;?<K<= 

>BFBDOI A9 CD96OL49F 0,05. 

 

'EF4AB6?9AB, KFB D4;?<K<S @9:8G 84AAO@< 8<E>D<@<A4J<BAAO@< 

C9D9@9AAO@<, 6 BEAB6AB@, BFEGFEF6GRF (p > 0,05). � CBCG?SJ<< DO:9= CB?ё6><, 

B5<F4RM9= A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4, 6 >4K9EF69 8<E>D<@<A<DGRM<I 

6OEFGC<?< FB?P>B 2 CD<;A4>4, CB >BFBDO@ CB?GK9AO ;A4K<@O9 D9;G?PF4FO: 

CB>4;4F9?< «A4<5B?PL4S 8?<A4 K9D9C4 (Gls)» (Wλ = 0,879, F = 5,53, p = 0,02) < 

«>BA8<?B54;4?PA4S 8?<A4 K9D9C4 (Cbl)» (Wλ = 0,880, F = 5,43, p = 0,02) 

BFABE<F9?PAB 6OL9 G E4@JB6 CB ED46A9A<R E E4@>4@<. !4?<K<9 CB?B6B7B 

8<@BDH<;@4 8?S CDB@9DB6 K9D9C4, E6S;4AAOI E 97B @B;7B6B= K4EFPR, F4>:9 

BF@9K9AB 6 D45BF9  .�. +9DC4>B64 « BDHB?B7<K9E><9 BEB59AABEF< DO:<I 

CB?ё6B> A4 D4;AOI H4;4I CBCG?SJ<BAAB7B J<>?4» (+9DC4>B6, 2013). 

� CBCG?SJ<< 7DO;GAB6, B5<F4RM9= A4 F9DD<FBD<< "#) « <AE>B9», 

EF4F<EF<K9E>< ;A4K<@B= CB?B6B= 89F9D@<A4J<< A< 8?S B8AB7B <; ?<A9=AOI 

CD<;A4>B6 K9D9C4 A9 B5A4DG:9AB. 

#D< BJ9A>9 89F9D@<A<DB64AABEF< ?<A9=AOI CD<;A4>B6 K9D9C4 @4?B= 

?9EAB= @OL< CB CB?G, GEF4AB6?9A4 B5D4FA4S F9A89AJ<S CB ED46A9A<R E DO:9= 

CB?ё6>B= (F45?<J4 6.2). � CBCG?SJ<< 7DO;GAB6, B5<F4RM<I A4 F9DD<FBD<< 

5<BEH9DAB7B D9;9D64F4, EF4F<EF<K9E>< ;A4K<@B= CB?B6B= 89F9D@<A4J<< A< 8?S 

B8AB7B <; ?<A9=AOI CD<;A4>B6 K9D9C4 A9 B5A4DG:9AB. � FB 6D9@S >4> 6 

CBCG?SJ<<, B5<F4RM9= A4 F9DD<FBD<< "#) « <AE>B9», 6 >4K9EF69 

8<E>D<@<A<DGRM<I 6OEFGC<?< 5 CD<;A4>B6, CB >BFBDO@ CB?GK9AO ;A4K<@O9 

D9;G?PF4FO: CB>4;4F9?<: «A4<5B?PL4S 8?<A4 K9D9C4 (Gls)» (Wλ = 1,00, F = 9,76, 

p = 0,01), «>BA8<?B54;4?PA4S 8?<A4 K9D9C4 (Cbl)» (Wλ = 1,00, F = 11,08, p = 0,01), 

«8?<A4 ?<J96B= K4EF< K9D9C4 (Fac)» (Wλ = 1,00, F = 7,59, p = 0,02), «8?<A4 69DIA9= 

8<4EF9@O D1» (Wλ = 0,480, F = 9,73, p = 0,01) < «@4>E<@4?PA4S 6OEBF4 A<:A9= 

K9?REF< (Hmd)» (Wλ = 0,582, F = 6,47, p = 0,03) BFABE<F9?PAB 6OL9 G E4@B> CB 

ED46A9A<R E E4@J4@<. 
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&45?<J4 6.2 

�A4K9A<S >D4A<B@9FD<K9E><I CD<;A4>B6 @4?B= ?9EAB= @OL< A4 F9DD<FBD<< 
5<BEH9DAB7B D9;9D64F4 < "#) « <AE>B9» 

 

#D<;A4>< #B? 

�<BEH9DAO= D9;9D64F 
«�B?B7D<6E><= ?9E» 

"COFAB-CDB<;6B8EF69AAB9 IB;S=EF6B 
« <AE>B9»    ± Sₓ, @@ Cv, % 

?S@584 
'<?>E4 
(Wλ) 

GDB69AP 
;A4K<@BEF< 
D4;?<K<= 

   ± Sₓ, @@ 
Cv, 
% 

?S@584 
'<?>E4 
(Wλ) 

GDB69AP 
;A4K<@BEF< 
D4;?<K<= 

Gls 
ff 22,76 ± 2,90 12,75 

0,907 p > 0,05 
22,02 ± 0,95 4,33 

0,479 p < 0,05 ff 23,24 ± 1,95 8,40 24,05 ± 1,16 4,83 

Cbl 
ff 20,52 ± 1,57 7,64 

0,936 p > 0,05 
19,40 ± 0,64 3,28 

0,448 p < 0,01 ff 21,20 ± 2,24 10,58 21,22 ± 1,07 5,03 

Fac 
ff 11,11 ± 0,95 8,53 

0,897 p > 0,05 
10,70 ± 0,17 1,62 

0,543 p < 0,05 ff 11,58 ± 1,51 13,07 11,73 ± 0,82 6,96 

Br 
ff 9,52 ± 1,15 12,04 

0,987 p > 0,05 
8,08 ± 0,75 9,24 

0,804 p > 0,05 ff 9,56 ± 0,82 8,61 8,68 ± 0,61 7,00 

Iob 
ff 6,30 ± 2,23 35,36 

0,949 p > 0,05 
4,38 ± 0,30 6,93 

0,989 p > 0,05 ff 5,90 ± 1,69 28,65 4,50 ± 0,80 17,83 

D1 
ff 6,72 ± 0,91 13,49 

0,978 p > 0,05 
5,70 ± 0,69 12,09 

0,480 p < 0,05 ff 7,16 ± 0,89 12,41 7,00 ± 0,69 9,82 

Lm1‒3 
ff 3,34 ± 0,51 15,34 

0,937 p > 0,05 
3,34 ± 0,32 9,61 

0,995 p > 0,05 ff 3,59 ± 0,40 11,19 3,38 ± 0,34 9,97 

Zyg 
ff 11,79 ± 1,14 9,70 

0,927 p > 0,05 
10,64 ± 0,31 2,87 

0,653 p > 0,05 ff 11,80 ± 1,38 11,33 11,43 ± 0,76 6,61 

Bcra 
ff 9,71 ± 0,68 7,04 

0,790 p > 0,05 
7,88 ± 0,18 2,27 

0,971 p > 0,05 ff 9,34 ± 0,36 3,87 8,12 ± 1,00 12,31 

Is 
ff 4,76 ± 0,50 10,47 

0,905 p > 0,05 
4,98 ± 0,11 2,20 

0,963 p > 0,05 ff 4,50 ± 0,38 8,39 4,60 ± 1,42 30,96 

L 
ff 6,07 ± 1,14 18,85 

0,999 p > 0,05 
14,96 ± 0,72 4,81 

0,982 p > 0,05 ff 6,32 ± 2,12 33,59 14,22 ± 3,96 27,84 

Lmd 
ff 12,44 ± 1,31 10,54 

0,940 p > 0,05 
13,40 ± 0,42 3,12 

0,996 p > 0,05 ff 12,57 ± 0,89 7,12 13,53 ± 1,41 10,43 

D2 
ff 3,23 ± 0,38 11,64 

0,934 p > 0,05 
2,98 ± 0,13 4,37 

0,794 p > 0,05 ff 3,34 ± 0,30 9,03 3,12 ± 0,16 5,14 

Hmd 
ff 5,90 ± 0,59 9,94 

0,962 p > 0,05 
5,32 ± 0,41 7,68 

0,582 p < 0,05 ff 5,80 ± 0,49 8,45 6,10 ± 0,57 9,39 

Lm1‒3 
ff 3,72 ± 0,50 13,44 

0,648 p > 0,05 
3,34 ± 0,32 9,61 

0,995 p > 0,05 ff 3,45 ± 0,40 11,61 3,38 ± 0,34 9,97 

Bbull 
ff 4,48 ± 0,81 18,09 

0,978 p > 0,05 
4,24 ± 0,55 12,98 

0,842 p > 0,05 ff 4,52 ± 0,85 18,81 4,59 ± 0,35 7,70 

Lbull 
ff 3,83 ± 0,52 13,66 

0,902 p > 0,05 
3,02 ± 0,54 17,74 

0,951 p > 0,05 ff 4,12 ± 0,49 11,78 3,23 ± 0,49 15,20 

#D<@9K4A<9: �<DAO@ LD<HFB@ 6O89?9AO EF4F<EF<K9E>< ;A4K<@O9 

8<E>D<@<A<DGRM<9 CD<;A4><, GDB69AP ;A4K<@BEF< @9:7DGCCB6OI D4;?<K<= 

>BFBDOI A9 CD96OL49F 0,05. 

 

�<E>D<@<A4AFAO= 4A4?<; D4;@9DB6 K9D9C4 DO:9= CB?ё6>< CB;6B?<? 

GEF4AB6<FP, KFB CBCG?SJ<< 5<BEH9DAB7B D9;9D64F4 «�B?B7D<6E><= ?9E» < BCOFAB-

CDB<;6B8EF69AAB7B IB;S=EF64 « <AE>B9» A4 97 % < E 6OEB>B= EF9C9APR 
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;A4K<@BEF< D4;89?SRFES CB 8 CB>4;4F9?S@ ?<A9=AOI CDB@9DB6 K9D9C4 <; 17 

>D4A<B@9FD<K9E><I CD<;A4>B6, CB >BFBDO@ CDB6B8<?<EP ;4@9DO (F45?<J4 6.3). 

&45?<J4 6.3 

$9;G?PF4FO 8<E>D<@<A4AFAB7B 4A4?<;4 ?<A9=AOI CDB@9DB6 K9D9C4 G DO:9= 
CB?ё6>< A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 < "#) « <AE>B9» 

 
#D<;A4>< Wλ F p-;A4K9A<9 

Gls 0,058 0,09 0,762 
Cbl 0,059 1,62 0,207 
Fac 0,059 2,40 0,125 
Br 0,059 1,11 0,295 
Iob 0,119 77,21 0,001 

D1 0,060 2,27 0,137 
Lm1‒3 0,061 3,78 0,056 
Zyg 0,060 2,96 0,090 
Bcra 0,061 3,97 0,050 

Is 0,068 13,30 0,001 

L 0,084 32,76 0,001 

Lmd 0,062 5,53 0,021 

D2 0,062 4,83 0,031 

Hmd 0,058 0,01 0,930 
Lm1‒3 0,058 0,41 0,525 
Bbull 0,064 7,40 0,008 

Lbull 0,064 6,96 0,011 

%B5EF69AAB9 ;A4K9A<9  16,282 
�D<F9D<= F 69,918 
p-;A4K9A<9 (F->D<F9D<S) < 0,001 
Wλ 0,058 
χ² 229,40 
df (χ²) 17 
�4ABA<K9E>4S BEP RE 0,97 
�<E>D<@<A4AFAB9 
GD46A9A<9, @@ 

−387,663 + 8,046·Iob + 2,767· 
Bcra + 17,018·Is – 4,249·L + 

16,226·Lmd + 9,011·D2 + 
13,891·Bbull + 5,750·Lbull 

−406,245 + 0,406·Iob + 1,111 · 
Bcra + 25,399·Is + 3,859·L + 

13,119·Lmd + 2,881·D2 + 
20,066·Bbull – 2,364·Lbull 

#D<@9K4A<9: �<DAO@ LD<HFB@ 6O89?9AO ;A4K<@O9 D4;?<K<S (p < 0,05). 

 

%B7?4EAB F45?<J9 6.3 D9;G?PF4FO D4ECB?474RFES A4 B8AB= >4ABA<K9E>B= 

BE<, Rc = 0,97 CD< F =  69,918 (p < 0,001). %B5EF69AAB9 ;A4K9A<9 EBEF46?S9F 47,352, 

Wλ = 0,058, χ² = 199,74 (df = 17, p < 0,001). �FB7B6O9 8<E>D<@<A4AFAO9 GD46A9A<S 

84RF 97 %-AB9 D4;89?9A<9 CBCG?SJ<= DO:9= CB?ё6><, B5<F4RM<I A4 F9DD<FBD<< 

5<BEH9DAB7B D9;9D64F4 < "#) « <AE>B9», CD< 6OEB><I ;A4K9A<SI >D<F9D<96 

;A4K<@BEF< (Wλ, F->D<F9D<=), 6 FB@ K<E?9 >BQHH<J<9AFB6 GD46A9A<=. �4AAO9 
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8<E>D<@<A4AFAO9 >?RK< @B:AB <ECB?P;B64FP 8?S <89AF<H<>4J<< @BDH, >BFBDO9 

CD98EF46?9AO 6 CBCG?SJ<SI DO:9= CB?ё6>< A4 F9DD<FBD<< �BEFDB@E>B= B5?4EF<. 

�<E>D<@<A4AFAO= 4A4?<; D4;@9DB6 K9D9C4 @4?B= ?9EAB= @OL< CB;6B?<? 

GEF4AB6<FP, KFB CBCG?SJ<< 5<BEH9DAB7B D9;9D64F4 < BCOFAB-CDB<;6B8EF69AAB7B 

IB;S=EF64 A4 95 % < E 6OEB>B= EF9C9APR ;A4K<@BEF< D4;89?SRFES CB 

2 CB>4;4F9?S@ ?<A9=AOI CDB@9DB6 K9D9C4 <; 17 >D4A<B@9FD<K9E><I CD<;A4>B6, CB 

>BFBDO@ CDB6B8<?<EP ;4@9DO (F45?<J4 6.4). 

&45?<J4 6.4 

$9;G?PF4FO 8<E>D<@<A4AFAB7B 4A4?<;4 ?<A9=AOI CDB@9DB6 K9D9C4 G @4?B= 
?9EAB= @OL< A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 < "#) « <AE>B9» 

 
#D<;A4>< Wλ F (1,20) p-;A4K9A<9 

Gls 0,096 0,11 0,744 
Cbl 0,102 1,51 0,233 
Fac 0,104 1,85 0,189 
Br 0,096 0,09 0,772 
Iob 0,127 6,64 0,018 

D1 0,107 2,52 0,128 
Lm1‒3 0,095 0,04 0,836 
Zyg 0,095 0,03 0,871 
Bcra 0,099 0,86 0,365 

Is 0,098 0,55 0,468 
L 0,148 11,08 0,003 

Lmd 0,095 0,02 0,900 
D2 0,099 0,80 0,381 

Hmd 0,099 0,73 0,403 
Lm1‒3 0,099 0,72 0,406 
Bbull 0,097 0,42 0,527 
Lbull 0,097 0,29 0,596 

%B5EF69AAB9 ;A4K9A<9  17,20 
�D<F9D<= F 11,195 
p-;A4K9A<9 (F->D<F9D<S) < 0,001 
Wλ 0,095 
χ² 64,71 
df (χ²) 17 
�4ABA<K9E>4S BEP RE 0,95 
�<E>D<@<A4AFAB9 
GD46A9A<9, @@ 

−542,525 – 4,627·Iob + 28,605·L −595,184 – 9,059·Iob + 28,201·L 

#D<@9K4A<9: �<DAO@ LD<HFB@ 6O89?9AO ;A4K<@O9 D4;?<K<S (p < 0,05). 

 

%B7?4EAB F45?<J9 6.4 D9;G?PF4FO D4ECB?474RFES A4 B8AB= >4ABA<K9E>B= 

BE<, Rc = 0,95 CD< F = 11,195 (p < 0,001). %B5EF69AAB9 ;A4K9A<9 EBEF46?S9F 17,20, 
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Wλ = 0,095, χ² = 64,71 (df = 17, p < 0,001). �FB7B6O9 8<E>D<@<A4AFAO9 GD46A9A<S 

84RF 95 %-AB9 D4;89?9A<9 CBCG?SJ<= @4?B= ?9EAB= @OL<, B5<F4RM<I A4 

F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 < "#) « <AE>B9», CD< 6OEB><I ;A4K9A<SI 

>D<F9D<96 ;A4K<@BEF< (Wλ, F->D<F9D<=), 6 FB@ K<E?9 >BQHH<J<9AFB6 GD46A9A<=. 

�4AAO9 8<E>D<@<A4AFAO9 >?RK< @B:AB <ECB?P;B64FP 8?S <89AF<H<>4J<< @BDH, 

>BFBDO9 CD98EF46?9AO 6 CBCG?SJ<SI @4?B= ?9EAB= @OL< A4 F9DD<FBD<< 

�BEFDB@E>B= B5?4EF<. 

�4> 6<8AB <; F45?<J 6.3 < 6.4 F4><9 >D4A<B@9FD<K9E><9 CB>4;4F9?< >4> Gls, 

D1, Lm1‒3 < Hmd S6?SRFES 6<8BEC9J<H<KAO@<, EF4F<EF<K9E>< ;A4K<@OI 

D4;?<K<= 84AAOI CDB@9DB6 @9:8G <EE?98G9@O@< CBCG?SJ<S@< A9 B5A4DG:9AB. 

!4<5B?PL<= 6>?48 6 8<HH9D9AJ<4J<R <EE?98G9@OI CBCG?SJ<= 6ABESF 

CD<;A4><, I4D4>F9D<;GRM<9 <;@9AK<6BEFP 8?<AO ?<J96B= < @B;7B6B= K4EF< 

K9D9C4, @9:7?4;A<KAB7B D4EEFBSA<S, L<D<AO @9:8G A487?4;A<KAO@< 6OD9;>4@<, 

8?<AO ?54, E?GIB6OI 54D454AB6, 4 F4>:9 D4;@9DB6 A<:A9= K9?REF< (8?<A4 

A<:A9= 8<4EF9@O, EBK?9AB6A4S 8?<A4 A<:A9= K9?REF<) < CB;6B?SRF 

BF8<HH9D9AJ<DB64FP 95,5 % B5N9>FB6 (D<EGAB> 6.1).  BDHB?B7<K9E>< QFB 

6OD4:49FES 6 G>D9C?9A<< >BEF9= < GE<?9A<< @GE>G?4FGDO K9D9C4, E6S;4AAOI E 

BEB59AABEFS@< EC9J<4?<;4J<< C<F4A<S. 

 
Р8су=>к 6.1. $4ECD989?9A<9 <;GK9AAOI 7DO;GAB6 6 CDBEFD4AEF69 8<E>D<@<A4AFAOI HGA>J<=, 

6OK<E?9AAOI CB D9;G?PF4F4@ ?<A9=AOI CDB@9DB6 K9D9C4 
 

 DO:4S CB?ё6>4 (5<BEH9DAO= D9;9D64F)
 DO:4S CB?ё6>4 ("#) " <AE>B9")
 @4?4S ?9EA4S @OLP (5<BEH9DAO= D9;9D64F)
 @4?4S ?9EA4S @OLP ("#) " <AE>B9")
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&4>, A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 K9D9C 7DO;GAB6 <@99F 

F9A89AJ<R > EG:9A<R DBEFD4?PAB= < D4EL<D9A<R ;4FO?BKAB= K4EF<, KFB 

I4D4>F9D<;G9F ;9?9ABS8AO= F<C C<F4A<S, 6 FB 6D9@S >4> A4 F9DD<FBD<< "#) 

« <AE>B9» G 7DO;GAB6 ;4FO?BKA4S K4EFP G:9, 4 DBEFD4?PA4S K4EFP L<D9, KFB 5B?99 

I4D4>F9DAB 8?S E9@9ABS8AB7B F<C4 C<F4A<S (">G?B64 < 8D., 2018), < B5GE?B6?9AB 

A4?<K<9@ E9?PE>BIB;S=EF69AAOI CB?9= E ;9DAB6O@< >G?PFGD4@< DS8B@ E 

<EE?98B64AAO@< GK4EF>4@<. �DB@9 FB7B, @B:AB GF69D:84FP, KFB >4:84S <; 

D4EE@4FD<649@OI CBCG?SJ<= <@99F E6B= «>D4A<B@9FD<K9E><= B5?<>», >BFBDO= 

EHBD@<DB64?ES 6 D9;G?PF4F9 9ё GA<>4?PAB= <EFBD<<, KFB CB8F69D:84RF 

A4EFBSM<9 <EE?98B64A<S. 

!4 BEAB69 ?<A9=AOI CDB@9DB6 K9D9C4 D4EEK<F4AB 11 >D4A<B@9FD<K9E><I 

<A89>EB6, 6>?RK4S <A89>EO, I4D4>F9D<;GRM<9 BEB59AABEF< D9:<@4 C<F4A<S 

D4EE@4FD<649@OI CBCG?SJ<=. ' DO:9= CB?ё6>< 6 >4K9EF69 8<E>D<@<A<DGRM<I 

6OEFGC<?< 6 CD<;A4>B6 <; 11, CB 6E9@ A<@ CB?GK9AO ;A4K<@O9 D9;G?PF4FO: 

CB>4;4F9?< <A89>EB6 Lmd/Cbl (Wλ = 0,147, F = 11,10, p = 0,001), Lbull/Cbl 

(Wλ = 0,120, F = 43,19, p = 0,001), Lm1‒3/Cbl (Wλ = 0,136, F = 4,33, p = 0,04), 

Lm1‒3/Cbl (Wλ = 0,159, F = 18,43, p = 0,001), Bcra/Cbl (Wλ = 0,138, F = 5,41, 

p = 0,02) < Lm1‒3/Lmd (Wλ = 0,139, F = 5,74, p = 0,02). ' @4?B= ?9EAB= @OL< 6 

>4K9EF69 8<E>D<@<A<DGRM<I 6OEFGC<?< 5 CD<;A4>B6 <; 11, CB 6E9@ A<@ 

CB?GK9AO ;A4K<@O9 D9;G?PF4FO: CB>4;4F9?< <A89>EB6 Lmd/Cbl (Wλ = 0,820, 

F = 7,895, p = 0,01), Iob/Cbl (Wλ = 0,829, F = 7,440, p = 0,01), Iob/Zyg (Wλ = 0,850, 

F = 6,354, p = 0,02), Lbull/Cbl (Wλ = 0,615, F = 22,56, p = 0,001) < Bcra/Cbl 

(Wλ = 0,568, F = 27,37, p = 0,001). 

#D< BJ9A>9 EF9C9A< EBCDS:ёAABEF< ?<A9=AOI D4;@9DB6 K9D9C4 @9:8G 

EB5B= GEF4AB6?9AB, KFB GDB6A< >BDD9?SJ<= >D4A<B?B7<K9E><I CD<;A4>B6 

7DO;GAB6 D4;?<K4RFES 6 CBCG?SJ<SI, B5<F4RM<I A4 F9DD<FBD<< 5<BEH9DAB7B 

D9;9D64F4 < BCOFAB-CDB<;6B8EF69AAB7B IB;S=EF64 (D<EGAB> 6.2). &4>, G BEB59=, 

B5<F4RM<I A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4, EF4F<EF<K9E>< ;A4K<@O9 

>BDD9?SJ<< CD9<@GM9EF69AAB CD98EF46?9AO CB?B:<F9?PAO@< ;A4K9A<S@< 

(D<EGAB> 6.14), 6 FB 6D9@S >4> 8?S CBCG?SJ<=, B5<F4RM<I A4 F9DD<FBD<< 



96 

"#) « <AE>B9», BF@9K9AB A4?<K<9 ;A4K<@OI BFD<J4F9?PAOI >BQHH<J<9AFB6 

>BDD9?SJ<= (D<EGAB> 6.25). 1FB S6?9A<9 @B:AB B5NSEA<FP D4;?<K<9@ 6 EF9C9A< 

D46AB69EABEF< B>DG:4RM9= Q>B?B7<K9E>B= ED98O D4EE@4FD<649@OI F9DD<FBD<=. 

&4><@ B5D4;B@, G BEB59= DO:9= CB?ё6>< < @4?B= ?9EAB= @OL<, >BFBDO9 S6?SRFES 

F<C<KAO@< ?9EAO@< CD98EF46<F9?S@<, A4 E?45B A4DGL9AAB= F9DD<FBD<< ("#) 

« <AE>B9») 6B;@B:AB EA<:9A<9 EF45<?PABEF< <A8<6<8G4?PAB7B D4;6<F<S CB 

ED46A9A<R E «BCF<@4?PAO@ @9EFBB5<F4A<9@» A4 F9DD<FBD<< 5<BEH9DAB7B 

D9;9D64F4. 

 

4 5 

Р8су=>к 6.2.  4FD<JO >BQHH<J<9AFB6 >BDD9?SJ<< @9:8G ?<A9=AO@< CD<;A4>4@< K9D9C4 
7DO;GAB6 A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 «�B?B7D<6E><= ?9E» (4) < BCOFAB-
CDB<;6B8EF69AAB7B IB;S=EF64 « <AE>B9» (5): 1 – A4<5B?PL4S 8?<A4 K9D9C4; 2 – 

>BA8<?B54;4?PA4S 8?<A4 K9D9C4; 3 – 8?<A4 ?<J96B= K4EF< K9D9C4; 4 – 8?<A4 @B;7B6B= K4EF< 
K9D9C4; 5 – @9:7?4;A<KA4S L<D<A4; 6 – 8?<A4 69DIA9= 8<4EF9@O; 7 – 4?P69B?SDA4S 8?<A4 
69DIA<I >BD9AAOI ;G5B6; 8 – E>G?B64S L<D<A4; 9 – ;4FO?BKA4S L<D<A4; 10 – L<D<A4 @9:8G 
A487?4;A<KAO@< 6OD9;>4@<; 11 – 8?<A4 ?54; 12 – EBK?9AB6A4S 8?<A4 A<:A9= K9?REF<; 13 – 
8?<A4 A<:A9= 8<4EF9@O; 14 – @4>E<@4?PA4S 6OEBF4 A<:A9= K9?REF<; 15 – 4?P69B?SDA4S 8?<A4 
A<:A<I >BD9AAOI ;G5B6; 16 – L<D<A4 54D454AAB= >4@9DO; 17 – 8?<A4 54D454AAB= >4@9DO. 
"FD4:9AO FB?P>B ;A4K<@O9 ;46<E<@BEF< (D < 0,05 E CBCD46>B= �BAH9DDBA<). %C?BLA4S ?<A<S – 
CB?B:<F9?PA4S >BDD9?SJ<S; CGA>F<DA4S ?<A<S – BFD<J4F9?PA4S >BDD9?SJ<S. &B?M<A4 ?<A<< 
BFD4:49F E<?G E6S;<: E?45O9 (rp < |0,50|), G@9D9AAO9 (|0,50| < rp < |0,75|) < E<?PAO9 (rp > |0,75|) 

 

#DBCBDJ<< K9D9C4 7DO;GAB6 6 DS8G ?9F @B7GF CD9F9DC964FP 

A9;A4K<F9?PAO9 8<A4@<K9E><9 <;@9A9A<S, B5GE?B6?9AAO9 CB?B6B;D4EFAB= 

EFDG>FGDB= CBCG?SJ<<, <I K<E?9AABEFPR, CB7B8AB->?<@4F<K9E><@< GE?B6<S@<, 
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EBEF46B@ < 8BEFGCABEFPR >BD@B6OI D9EGDEB6 (Hartman, 1980; #4AF9?996 < 8D., 

1990; �L@4>B64, 2009, 2010, 2017; �O>B64, �4L96, 2013). &4>, 6OS6?9A4 ;A4K<@4S 

B5D4FA4S >BDD9?SJ<S C4D4@9FD4 K9D9C4 «<A89>E Lmd/Cbl» < «<A89>E D1/Cbl», 

I4D4>F9D<;GRM<I EC9J<H<KABEFP C<F4A<S, EB ED98A<@ >B?<K9EF6B@ BE48>B6 (rp = 

−0,52 CD< D = 0,041 < rp = −0,53 CD< D = 0,036 EBBF69FEF69AAB), KFB E6S;4AB E 

BEB59AABEFS@< EBEF464 >BD@4 < 6B;@B:ABEF< 97B 8B5OK<. �4AA4S F9A89AJ<S 

CB;6B?S9F CD98CB?B:<FP DBEF «;9?9ABS8ABEF<» < EA<:9A<9 «E9@9ABS8ABEF<» 

ED98< 7DO;GAB6 84AAOI 6<8B6 6 C9D<B8 G69?<K9A<S ED98A97B >B?<K9EF64 BE48>B6, 

< A4B5BDBF. &4><@ B5D4;B@, CB7B8AB->?<@4F<K9E><9 GE?B6<S, 6?<SS A4 EBEF46 

D4EF<F9?PABEF<, CD<6B8SF > E@9A9 >BD@B6B= 8<9FO 7DO;GAB6, >BFBD4S @B:9F 

EBCDB6B:84FPES <;@9A9A<9@ >BAH<7GD4J<< <I A<:A9= K9?REF< < CDBCBDJ<< 

K4EF9= BE96B7B K9D9C4 (�4E<?P964, 2006; Anderson et al., 2014; �4E<?P96 < 8D., 

2019; �B5>B6, 2023). 

%?98G9F BF@9F<FP, KFB >BDD9?SJ<BAAO9 E6S;< A9 6E9784 B5GE?B6?<64RF 

A4?<K<9 >BA>D9FAB= ;46<E<@BEF< D4EE@4FD<649@OI 69?<K<A.  B:AB 7B6BD<FP 

?<LP B 6B;@B:AB@ BCBED98B64AAB@ 6?<SA<< CB7B8AB->?<@4F<K9E><I H4>FBDB6 A4 

GE?B6<S EGM9EF6B64A<S CBCG?SJ<<, >BFBDO9 EB;84RF 5?47BCD<SFAO9 <?< 

A95?47BCD<SFAO9 GE?B6<S 8?S DBEF4 K<E?9AABEF< CBCG?SJ<<. #?BFABEFP 

CBCG?SJ<< < A4?<K<9 >BD@B6OI D9EGDEB6, 6 E6BR BK9D98P, 6?<SRF A4 D4;@9DO 

BEB59= <, EBBF69FEF69AAB, A4 >D4A<B?B7<K9E><9 CD<;A4><. 

'EF4AB6?9AO E?45O9 B5D4FAO9 >BDD9?SJ<BAAO9 E6S;< @9:8G @4EEB= F9?4 

BEB59= < CDB@9D4@< K9D9C4 (8?S DO:9= CB?ё6>< >BQHH<J<9AF >BDD9?SJ<<, 

BFD4:4RM<= E6S;P «<A89>E4 D1/Cbl» E @4EEB= F9?4 BEB59=, D469A ‒0,68 CD< p = 

0,043). � A4GKAB= ?<F9D4FGD9 D4EE@4FD<649FES 6B;@B:ABEFP <ECB?P;B64A<S 

>D4A<B?B7<K9E><I CDB@9DB6 8?S D4EKёFB6 @4EEO F9?4 7DO;GAB6 CD< 

D9>BAEFDG>J<< D4;@9DB6 :<6BFAOI <; BDA<FB79AAOI BF?B:9A<= (Borowski et al., 

2008; �DBC4K964, %@<DAB6, 2020). 

�DB@9 FB7B, 8?S 8<47ABEF<>< EF9C9A< BCF<@4?PABEF< GE?B6<= 8?S 

EGM9EF6B64A<S CBCG?SJ<= DO:9= CB?ё6>< < @4?B= ?9EAB= @OL< CDB698ёA 4A4?<; 
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K<E?4 < D4ECB?B:9A<S BF69DEF<=, E6S;4AAOI E 6OIB8B@ >DB69ABEAOI EBEG8B6 < 

A9D6B6 (F45?<J4 6.5).  

&45?<J4 6.5 

'DB69AP H?G>FG<DGRM9= 4E<@@9FD<< K9D9C4 @OL96<8AOI 7DO;GAB6 A4 
F9DD<FBD<< �BEFDB@E>B= B5?4EF< 

 
                      �B>4J<S BF?B64 
 
�<8 7DO;GA4 

�<BEH9DAO= D9;9D64F 
«�B?B7D<6E><= ?9E» 

"COFAB-CDB<;6B8EF69AAB9 
IB;S=EF6B « <AE>B9» 

M ± SD Cv, % M ± SD Cv, % 
$O:4S CB?ё6>4 0,27 ± 0,03 27,28 0,30 ± 0,02 8,30 
 4?4S ?9EA4S @OLP 0,18 ± 0,02 32,12 0,27 ± 0,02 9,21 

#D<@9K4A<9: Cv ‒ >BQHH<J<9AF 64D<4J<<. 
 

%D98ASS K4EFBF4 4E<@@9FD<KAB7B CDBS6?9A<S CD<;A4>4 EBBF69FEF6G9F 

1 54??G CB CSF<54??PAB= L>4?9 EF45<?PABEF< D4;6<F<S 8?S @?9>BC<F4RM<I 

($4ECBDS:9A<9  <A<EF9DEF64 CD<DB8AOI D9EGDEB6 < Q>B?B7<< $( №460-D BF 

16.10.2003). %BBF69FEF69AAB D4EE@4FD<649@O9 Q>BE<EF9@O 5<BEH9DAB7B D9;9D64F4 

< BCOFAB-CDB<;6B8EF69AAB7B IB;S=EF64 6 F9K9A<9 6E97B C9D<B84 <EE?98B64A<S 

S6?SRFES «BCF<@4?PAO@<» 8?S CDBJ9EE4 GEFB=K<6B7B BAFB79A9F<K9E>B7B D4;6<F<S 

BEB59= CBCG?SJ<= DO:9= CB?ё6>< < @4?B= ?9EAB= @OL<. %?98G9F BF@9F<FP, KFB 

BFABE<F9?PAB A96OEB><= GDB69AP H?G>FG<DGRM9= 4E<@@9FD<< 6 CBCG?SJ<SI, 

B5<F4RM<I A4 F9DD<FBD<< BCOFAB-CDB<;6B8EF69AAB7B IB;S=EF64 « <AE>B9», 

@B:AB B5NSEA<FP A9;A4K<F9?PAO@ GDB6A9@ 4AFDBCB79AAOI A4DGL9A<= 

B>DG:4RM9= ED98O < 6B;@B:AB= CBCG?SJ<BAAB= 484CF4J<9= 84AAOI 7DO;GAB6 6 

E6S;< E <I 8?<F9?PAO@ B5<F4A<9@ A4 84AAB= F9DD<FBD<<. 

�<A4@<K9E><9 <;@9A9A<S GDB6AS H?G>FG<DGRM9= 4E<@@9FD<< 7DO;GAB6, 

B5<F4RM<I A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4, A9;A4K<F9?PAO9 (D<EGAB> 6.3). 

#B?<AB@<4?PAB9 GD46A9A<9 8?S DO:9= CB?ё6><: y = 3E-05x6 – 0,0008x5 + 0,0071x4 

– 0,0226x3 – 0,0045x2 + 0,0386x + 0,3597, R² = 0,7657; 8?S @4?B= ?9EAB= @OL<: y = 

0,0013x3 – 0,02x2 + 0,0812x + 0,0784, R² = 0,8387
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Р8су=>к 6.3. �<A4@<K9E><9 <;@9A9A<S GDB6AS H?G>FG<DGRM9= 4E<@@9FD<< 7DO;GAB6 < 
CB7B8AB->?<@4F<K9E><I GE?B6<= 6 C9D<B8 2012‒2023 77. A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 

 

#D< BJ9A>9 6?<SA<S C?BFABEF< CBCG?SJ<<, 4 F4>:9 CB7B8AB->?<@4F<K9E><I 

H4>FBDB6 A4 ;A4K9A<S A9@9FD<K9E><I CD<;A4>B6 K9D9C4 G 7DO;GAB6 6 C9D<B8O 

<EE?98B64A<= GEF4AB6?9AO CDS@O9 >BDD9?SJ<< GDB6AS H?G>FG<DGRM9= 

4E<@@9FD<< EB ED98A9= F9@C9D4FGDB= 6B;8GI4 (rp = 0,39, D = 0,22) < EB ED98A<@ 

>B?<K9EF6B@ BE48>B6 (rp = 0,62, D = 0,031), BFD<J4F9?PA4S >BDD9?SJ<S ‒ E 

C?BFABEFPR CBCG?SJ<= (rp = –0,50, D = 0,097). 

&4><@ B5D4;B@, I4D4>F9D E>BDD9?<DB64AABEF< >D4A<B@9FD<K9E><I 

CD<;A4>B6 DO:9= CB?ё6>< < @4?B= ?9EAB= @OL< CB>4;4?, KFB 5<BEH9DAO= 

D9;9D64F S6?S9FES 5B?99 BCF<@4?PAO@ @9EFBB5<F4A<9@ CB ED46A9A<R E 

F9DD<FBD<9= BCOFAB-CDB<;6B8EF69AAB7B IB;S=EF64 « <AE>B9». #D< QFB@ 

GEFB=K<6B9 BAFB79A9F<K9E>B9 D4;6<F<9 BEB59= CBCG?SJ<= 7DO;GAB6 6 GE?B6<SI 

E?45B A4DGL9AAOI Q>BE<EF9@ @B:9F 5OFP B59EC9K9AB CDB8B?:<F9?PAO@< CB 

6D9@9A< 484CF<6AO@< D94>J<S@< 7DO;GAB6 A4 CBEFBSAAB @9ASRM<9ES 6A9LA<9 

5<BF<K9E><9 < 45<BF<K9E><9 GE?B6<S B>DG:4RM9= ED98O, A4CD<@9D, C9D9IB8B@ 

7DO;GAB6 A4 ;9DAB6B9 C<F4A<9 CGFё@ <;@9A9A<S CDBCBDJ<= <I K9D9C4. 
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����� 7. �84CF<6AO9 BEB59AABEF< E<EF9@O >DB6< @OL96<8AOI 7DO;GAB6 

A4 F9DD<FBD<< �BEFDB@E>B= B5?4EF< 

 

7.1 �9=>BJ<FO >DB6< 7DO;GAB6 A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 

«�B?B7D<6E><= ?9E» < BCOFAB-CDB<;6B8EF69AAB7B IB;S=EF64 « <AE>B9»

 

1>B?B7B-H<;<B?B7<K9E><9 BEB59AABEF< E<EF9@O >DB6< < >DB69F6BDAOI 

BD74AB6 HBAB6OI 6<8B6 @OL96<8AOI 7DO;GAB6 BFD4:4RF 9EF9EF69AAO9 CDBJ9EEO 

484CF4J<< BD74A<;@4 > CBEFBSAAB @9ASRM<@ES GE?B6<S@ 6A9LA9= ED98O. &4>, 

E@9M9A<9 CDBH<?S ?9=>BJ<FB6 6 >DB6< 7DO;GAB6 @B:9F CDB<EIB8<FP CB8 

6?<SA<9@ D4;?<KAB7B DB84 EFD9EEBDB6: CBCG?SJ<BAAOI CDBJ9EEB6, <;@9A9A<= 

5<BF<K9E><I < 45<BF<K9E><I GE?B6<= ED98O, A4?<K<S 5B?9;A9= < <AH9>J<= < 

8DG7B7B (Christian, 1950; Davis et al., 2008). #D< BF69F9 BD74A<;@4 :<6BFAOI A4 

EFD9EE CDB<EIB8<F G@9APL9A<9 >B?<K9EF64 ?<@HBJ<FB6 6 >DB6<, <AB784 

EBCDB6B:84RM99ES G69?<K9A<9@ >B?<K9EF64 A9=FDBH<?B6, KFB CD<6B8<F > 

6B;D4EF4A<R EBBFABL9A<S >B?<K9EF64 A9=FDBH<?B6 > ?<@HBJ<F4@ (Baker et al., 

1998; Hanssen et al., 2003; Davis, 2005; Lobato et al., 2005; Mueller et al., 2011; 

Breuner et al., 2013). 1F< CDBJ9EEO E6S;4AO E <;@9A9A<9@ E>BDBEF< EB;D964A<S 

>?9FB> ?<@HB<8AB7B DS84, <I 6O5DBEB@ 6 >DB6P <; >DB69F6BDAOI BD74AB6, 4 F4>:9 

@<7D4J<9= >?9FB> 6 ?<@HB<8AGR E<EF9@G (Ottaway, Husband, 1994; Brenner et al., 

1998). 

�9=>BJ<F4DAO9 HBD@G?O >DB6< 7DO;GAB6 DO:9= CB?ё6>< < @4?B= ?9EAB= 

@OL<, CD98EF46?9AAO9 6 HBD@9 ?9=>B7D4@@ A4 D<EGA>4I 7.1 < 7.2, 84RF 

CD98EF46?9A<9 B EBBFABL9A<< EB89D:4A<S D4;?<KAOI HBD@ ?9=>BJ<FB6 6 >DB6< < 

BEB59AABEFSI @9I4A<;@4 <@@GAAB= ;4M<FO BEB59=, B5<F4RM<I A4 F9DD<FBD<SI 

�B?B7D<6E>B7B < �BEFDB@E>B7B D4=BAB6 �BEFDB@E>B= B5?4EF<. %D46A<F9?PAO= 

4A4?<; ?9=>B7D4@@ CB>4;4?, KFB G 7DO;GAB6 B5B<I 6<8B6, B5<F4RM<I 6 "#) 

« <AE>B9», 8B?S ?<@HBJ<FB6 6 ?9=>BHBD@G?9 @9APL9 CB ED46A9A<R E 

7DO;GA4@<, B5<F4RM<@< 6 5<BEH9DAB@ D9;9D64F9. 
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5<>Eф9D=ы= D9;9D64F «К>?>7D<6E><= ?9E» ��Х «М<=E>>9»

E4@JO (n = 47) E4@JO (n = 34)

E4@>< (n = 45) E4@>< (n = 35)

 
 

Р8су=>к 7.1. �9=>B7D4@@4 E4@JB6 < E4@B> DO:9= CB?ё6>< 6 GE?B6<SI 5<BEH9DAB7B D9;9D64F4 < 
"#) « <AE>B9» (84AAO9 2021‒2023 77.) 

 

!4 F9DD<FBD<< "#) « <AE>B9» 8B?S A9=FDBH<?B6 G 7DO;GAB6 <@99F 

5?<;><9 ;A4K9A<S CB ED46A9A<R E ?<@HBJ<F4@< <?< 84:9 6OL9, CD< QFB@ EF9C9AP 

6OD4:9AABEF< 84AAB7B S6?9A<S D4;?<KA4 G E4@JB6 < G E4@B>. %B7?4EAB 

<EE?98B64A<S@ A. K. Davis et al. (2008), G69?<K9A<9 CB>4;4F9?S «BFABL9A<9 

A9=FDBH<?B6 > ?<@HBJ<F4@» 6 >DB6< 7B6BD<F B5 BF69F9 BD74A<;@4 A4 D4;?<KAO9, 

>4> CD46<?B 8B?7B6D9@9AAO9 EFD9EEBDAO9 6B;89=EF6<S. %B89D:4A<9 A9=FDBH<?B6 

6 >DB6< DO:9= CB?ё6>< < @4?B= ?9EAB= @OL< 6 BCOFAB-CDB<;6B8EF69AAB@ 

IB;S=EF69 « <AE>B9» 6 1,5 < 2,12 D4;4 (p < 0,001) CD96OL49F EBBF69FEF6GRM<9 

CB>4;4F9?< 8?S 7DO;GAB6, B5<F4RM<I A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4. 

 

 

 

�<@HBJ<FO  BABJ<FO
#4?BK>BS89DAO9 A9=FDBH<?O %97@9FBS89DAO9 A9=FDBH<?O
1B;<ABH<?O �4;BH<?O
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5<>Eф9D=ы= D9;9D64F «К>?>7D<6E><= ?9E» ��Х «М<=E>>9»

E4@JO (n = 27) E4@JO (n = 23)

E4@>< (n = 26) E4@>< (n = 23)

 
 

Р8су=>к 7.2. �9=>B7D4@@4 E4@JB6 < E4@B> @4?B= ?9EAB= @OL< 6 GE?B6<SI 5<EH9DAB7B 
D9;9D64F4 < "#) « <AE>B9» (84AAO9 2021‒2023 77.) 

 

� FB :9 6D9@S, EB89D:4A<9 @BABJ<FB6, QB;<ABH<?B6 < 54;BH<?B6 6 >DB6< 

7DO;GAB6, A4B5BDBF, ;A4K<@B 6OL9 G B5<F4RM<I 6 5<BEH9DAB@ D9;9D64F9 CB 

ED46A9A<R E 4A4?B7<KAO@< CB>4;4F9?S@< 6 >DB6< BEB59=, B5<F4RM<I A4 

F9DD<FBD<< "#) « <AE>B9»: @BABJ<FB6 6 >DB6< DO:9= CB?ё6>< 5B?PL9 6 

2,9 D4;4, QB;<ABH<?B6 ‒ 6 2,3 D4;4, 54;BH<?B6 ‒ 6 1,3 D4;4 (p < 0,001). � >DB6< 

@4?B= ?9EAB= @OL< <; 5<BEH9DAB7B D9;9D64F4 «�B?B7D<6E><= ?9E» 8B?S 

QB;<ABH<?B6 6OL9 6 1,71 D4;4, 54;BH<?B6 ‒ 6 1,64 D4;4, @BABJ<FB6 – 6 1,4 D4;4, 

K9@ 6 >DB6< BEB59= E F9DD<FBD<< "#) « <AE>B9» (p < 0,001). 

%FB<FP BF@9F<FP, KFB 6 >DB6< 7DO;GAB6 <EE?98G9@OI CBCG?SJ<= @<9?BJ<FO 

A9 6EFD9K9AO, KFB S6?S9FES ABD@B=, F4> >4> BA< CD98EF46?SRF EB5B= @B?B8O9 

>?9F>< 7D4AG?BJ<F4DAB7B DBEF>4 < A4IB8SFES 6 >BEFAB@ @B;79. 

�<@HBJ<FO  BABJ<FO
#4?BK>BS89DAO9 A9=FDBH<?O %97@9FBS89DAO9 A9=FDBH<?O
1B;<ABH<?O �4;BH<?O
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'EF4AB6?9AO EF4F<EF<K9E>< ;A4K<@O9 >BDD9?SJ<BAAO9 E6S;< CDBH<?S 

?9=>BJ<FB6 6 >DB6< 7DO;GAB6 E ?B>4J<9= BF?B64, EF48<9= CBCG?SJ<BAAB7B J<>?4, 

CB?B@, BEB59AABEFPR D9CDB8G>F<6AB= EFD4F97<<, @4EEB= F9?4 BEB59=, 

BFABE<F9?PAB= @4EEB= E9?9;ёA>< < A4?<K<9@ EC?9AB@974?<< (% ) (D<EGAB> 7.3). 

� E6S;< E 6<8B6O@< D4;?<K<S@< <;@9A9A<S ?9=>BHBD@G?O, >BDD9?B7D4@@O 

<;GK9AAOI CB>4;4F9?9= G 7DO;GAB6 D4EEK<FO64?<EP BF89?PAB 8?S >4:8B7B 6<84. 

 

4 5 

Р8су=>к 7.3. �BDD9?SJ<S 79@4FB?B7<K9E><I CB>4;4F9?9= G DO:9= CB?ё6>< (4) < @4?B= ?9EAB= 
@OL< (5) E D4;?<KAO@< H4>FBD4@< A4 F9DD<FBD<< �BEFDB@E>B= B5?4EF<. 1 – ?<@HBJ<FO; 2 – 

@BABJ<FO; 3 – A9=FDBH<?O C4?BK>BS89DAO9; 4 – A9=FDBH<?O E97@9AFBS89DAO9; 5 – 
QB;<ABH<?O; 6 – 54;BH<?O; 7 – EBBFABL9A<9 A9=FDBH<?B6 < ?<@HBJ<FB6; 8 – 45EB?RFA4S @4EE4 

F9?4 7DO;GAB6; 9 – BFABE<F9?PA4S @4EE4 E9?9;ёA><; 10 – EC?9AB@974?<S; 11 – CB?; 12 – 
D9CDB8G>F<6A4S EFD4F97<S; 13 – EF48<S CBCG?SJ<BAAB7B J<>?4; 14 – ?B>4J<S BF?B64. "FD4:9AO 

FB?P>B ;A4K<@O9 ;46<E<@BEF< (D < 0,05 E CBCD46>B= �BAH9DDBA<). %C?BLA4S ?<A<S – 
CB?B:<F9?PA4S >BDD9?SJ<S; CGA>F<DA4S ?<A<S – BFD<J4F9?PA4S >BDD9?SJ<S. &B?M<A4 ?<A<< 
BFD4:49F E<?G E6S;<: E?45O9 (rp, rs < |0,50|), G@9D9AAO9 (|0,50| < rp, rs < |0,75|) < E<?PAO9 (rp, rs > 

|0,75|) 

 

$S8 >BDD9?SJ<BAAOI C?9S8 6CB?A9 B:<849@ < B5NSEA<@ E4@B= EC9J<H<>B= 

?9=>BHBD@G?O, 6 >BFBDB= 5B?PL<AEF6B >?9FB> CD98EF46?9AB ?<@HBJ<F4@< < 

A9=FDBH<?4@<; QF< ;46<E<@BEF< I4D4>F9DAO 8?S B5B<I <;GK9AAOI 6<8B6. 

�?S CBCG?SJ<< @4?B= ?9EAB= @OL< GEF4AB6?9A4 B5D4FA4S >BDD9?SJ<S 8B?< 

?<@HBJ<FB6 6 >DB6< E @9EFB@ BF?B64, >4> 5O?B G>4;4AB D4A99; <I >B?<K9EF6B 

;A4K<@B 6OL9 A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 (rs = −0,94 CD< p < 0,001). 
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#DS@4S >BDD9?SJ<S BF@9K9A4 8?S >B?<K9EF64 C4?BK>BS89DAOI, E97@9AFBS89DAOI 

A9=FDBH<?B6 < CB>4;4F9?S «BFABL9A<9 A9=FDBH<?B6 > ?<@HBJ<F4@» CB 

BFABL9A<R > @9EFG BF?B64 (>BQHH<J<9AFO >BDD9?SJ<< D46AO 0,84, 0,85 < 0,85 

EBBF69FEF69AAB, p < 0,001). #D< QFB@ 8?S DO:9= CB?ё6>< GEF4AB6?9A4 E?454S 

>BDD9?SJ<S 8?S 84AAOI C9D9@9AAOI (rs < 0,75 CD< p = 0,047). '69?<K9A<9 

BFABL9A<S A9=FDBH<?B6 > ?<@HBJ<F4@ 6 >DB6< G 7DO;GAB6 A4 E?45B A4DGL9AAB= 

F9DD<FBD<< I4D4>F9D<;G9F A4?<K<9 IDBA<K9E>B7B EFD9EE4 (Christian, 1950; Davis et 

al., 2008) >BFBDO= B5GE?B6?9A 6B;@B:AO@ G69?<K9A<9@ K4EFBFO 6EFD9K BEB59= 

8DG7 E 8DG7B@, GE<?9A<9@ >BA>GD9AJ<< ;4 G59:<M4 < >BD@B6O9 D9EGDEO, 

G69?<K9A<9@ 8B?< ED98< 7DO;GAB6 79?P@<AFB;B6 < <AH9>J<BAAOI ;45B?964A<=. 

�4AAO= CDBJ9EE EBCDB6B:849FES <AF9AE<6AB= 6OD45BF>B= 7BD@BAB6 EFD9EE4, 6 

K4EFABEF< 7?R>B>BDF<>B<8B6 (Christian, 1961; Boonstra, Boag, 1992; Creel et al., 

2012; Blondel et al., 2016), >BFBDO9 CD<6B8SF > EA<:9A<R >B?<K9EF64 ?<@HBJ<FB6 

6 >DB6< (Feldman et al., 2000; Stockham, Scott, 2002). 

'EF4AB6?9A4 CDS@4S >BDD9?SJ<S >B?<K9EF64 E97@9AFBS89DAOI < 

C4?BK>BS89DAOI A9=FDBH<?B6 E C?BFABEFPR CBCG?SJ<< (8?S @4?B= ?9EAB= @OL<: 

rs = 0,51 CD< p < 0,001 < rs = 0,49 CD< p < 0,001 EBBF69FEF69AAB). 

!9E@BFDS A4 FB, KFB @9:8G BFABE<F9?PAB= @4EEB= E9?9;ёA>< < <A89>EB@ 

EC?9AB@974?<< G B5B<I 6<8B6 A45?R849FES CB?B:<F9?PA4S >BDD9?SJ<S, 

>BDD9?SJ<BAAO9 C?9S8O, HBD@<DG9@O9 E GK4EF<9@ QF<I CB>4;4F9?9=, 

EGM9EF69AAB D4;?<K4RFES @9:8G 6<84@<. ' DO:9= CB?ё6>< 6OS6?9A4 E?454S 

>BDD9?SJ<BAA4S E6S;P %  E >B?<K9EF6B@ @BABJ<FB6 (rs = −0,18 CD< D = 0,024). � 

CBCG?SJ<< @4?B= ?9EAB= @OL< GEF4AB6?9A4 E?454S CB?B:<F9?PA4S >BDD9?SJ<S 

@9:8G BFABE<F9?PAB= @4EEB= E9?9;ёA>< < >B?<K9EF6B@ ?<@HBJ<FB6 6 >DB6< 

7DO;GAB6 (rs = 0,20 CD< p = 0,046), < B5D4FA4S – E >B?<K9EF6B@ E97@9AFBS89DAOI 

A9=FDBH<?B6 (rs = −0,23 CD< D = 0,022). !45?R849@4S F9A89AJ<S 7B6BD<F B 

6B;@B:AB@ CB6OL9A<< >B?<K9EF64 ?<@HBJ<FB6 < G@9APL9A<< >B?<K9EF64 

E97@9AFBS89DAOI A9=FDBH<?B6 6 E?GK49 7<C9DFDBH<< E9?9;ёA>< G 7DO;GAB6. 

%F4F<EF<K9E>< ;A4K<@4S CB?B:<F9?PA4S >BDD9?SJ<S EC?9AB@974?<< G 7DO;GAB6 
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BF@9K9A4 E @4EEB= F9?4 BEB59= (8?S DO:9= CB?ё6><: rs = 0,59 CD< D < 0,001, 8?S 

CBCG?SJ<< @4?B= ?9EAB= @OL<: rs = 0,60 CD< D < 0,001). 

�B?S QB;<ABH<?B6 6 ?9=>BHBD@G?9 B5B<I 6<8B6 A4 F9DD<FBD<< ;4CB698A<>4 

;A4K<@B 6OL9: 6 2,3 D4;4 G DO:9= CB?ё6>< (t = 7,28, p < 0,001) < 6 1,71 D4;4 G 

@4?B= ?9EAB= @OL< (t = 6,70, p < 0,001) CB ED46A9A<R E 7DO;GA4@<, B5<F4RM<@< 

A4 F9DD<FBD<< "#) « <AE>B9». #D< QFB@ G @4?B= ?9EAB= @OL< GEF4AB6?9A4 

CDS@4S >BDD9?SJ<S GDB6AS QB;<ABH<?B6 6 >DB6< E BFABE<F9?PAB= @4EEB= 

E9?9;ёA><  (rp = 0,22 CD< D = 0,033), G DO:9= CB?ё6>< – B5D4FA4S (rp = −0,23 CD< D = 

0,003).  

�6<8G 6OEB>B= 64D<459?PABEF< <A89>E4 E9?9;ёA><, 6 K4EFABEF< <;-;4 

S6?9A<S % , BA A9 6>?RKёA 6 K<E?B >?4EE<K9E><I @BDHBH<;<B?B7<K9E><I 

<A8<>4FBDB6 (,64DJ < 8D., 1968; �64AF9D < 8D. 1985). "8A4>B DS8 <EE?98B64F9?9= 

("?9A96 < 8D., 2014 < 8D.; "?9A96, �D<7BD><A4, 2019) 8B>4;4?<, KFB E9?9;ёA>G 

@B:AB EK<F4FP <A8<>4FBDB@ «Q>B?B7<K9E>B7B A95?47BCB?GK<S» < <ECB?P;B64FP 6 

>4K9EF69 @4D>ёD4 ;4D4:ёAABEF< <AH9>J<S@<. 

%D98A<9 ;A4K9A<S <A89>E4 E9?9;ёA>< <@9RF BFABE<F9?PAB 6OEB>GR EF9C9AP 

896<4J<< G 7DO;GAB6 <EE?98G9@OI 6<8B6, KFB E6<89F9?PEF6G9F B A9B8ABDB8ABEF< 

CBCG?SJ<= CB 84AAB@G CD<;A4>G (F45?<J4 7.1). 

"F@9K9AB, KFB 6 C9D<B8 <EE?98B64A<= 8B?S BEB59= EB %  6 CBCG?SJ<SI 

@OL96<8AOI 7DO;GAB6 6 B5M9= E?B:ABEF< A9 CD96OL49F 3,85 % BF 6E9= 6O5BD><. 

#D< QFB@ @4>E<@G@ BEB59= EB EC?9AB@974?<9= A45?R849FES CD9<@GM9EF69AAB 6 

D4;@AB:4RM<IES 7DGCC<DB6>4I (3 ((� < 1 ((�) CBCG?SJ<= DO:9= CB?ё6><. � 

98<A<KAOI E?GK4SI 84AAO= H9AB@9A D97<EFD<DG9FES G EB8B@<A<DGRM97B 6<84 ‒ 

@4?4S ?9EA4S @OLP. �BDD9?SJ<BAAO= 4A4?<; CB>4;4? BFEGFEF6<9 F9EAB= E6S;< %  

EB EC9J<H<>B= D9CDB8G>F<6AB= EFD4F97<< 7DO;GAB6 (D<EGAB> 7.3). �DB@9 FB7B, 

GEF4AB6?9AB, KFB A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4, 789 <E>?RK9A4 

6B;@B:ABEFP >4>B7B-?<5B 4AFDBCB79AAB7B 6?<SA<S, 8B?S BEB59= E H9AB@9AB@ 

EC?9AB@974?<< 6OL9 (4,14 %), K9@ G 7DO;GAB6, B5<F4RM<I 6 "#) « <AE>B9» 

(3,48 %), KFB @B:9F E6<89F9?PEF6B64FP B A4?<K<< 6 CBCG?SJ<< «CB6D9:84RM97B» 

H4>FBD4 (%4?<IB64, 2015). 
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&45?<J4 7.1 

�4D<459?PABEFP <A89>E4 E9?9;ёA>< < 8B?S BEB59= EB %  6 CBCG?SJ<SI 
7DO;GAB6 A4 F9DD<FBD<< �BEFDB@E>B= B5?4EF< 6 2021–2023 77. 

 9EFBB5<F4A<9 �<8 n 
�A89>E E9?9;ёA><, ‰ 

�B?S BEB59= EB % , % 
I F<C 

BAFB79A9;4 
II F<C 

BAFB79A9;4 

min max M ± SD %v, % 3 ((� 
2 
((� 

1 
((� 

�<BEH9DAO= 
D9;9D64F 
«�B?B7D<6E><= 
?9E»  

M. 

glareolus 
92 0,01 13,00 

1,81 ± 
0,28 

148,21 2,17 0,00 1,09 

A. 

uralensis  
53 0,01 11,33 

3,37 ± 
0,41 

88,84 5,66 0,00 0,00 

"COFAB-
CDB<;6B8EF69AAB9 
IB;S=EF6B 
« <AE>B9» 

M. 

glareolus 
69 0,01 41,18 

3,54 ± 
0,71 

166,27 1,45 0,00 4,35 

A. 

uralensis  
46 0,01 3,15 

0,70 ± 
0,11 

102,47 0,00 0,00 0,00 

#D<?B:9A<9: (GA>J<BA4?PAB-H<;<B?B7<K9E><9 7DGCC<DB6><: 1 ((� ‒ 

;<@B646L<9 BEB5<, 2 ((� ‒ A9D4;@AB:4RM<9ES E97B?9F><, 3 ((� ‒ 

D4;@AB:4RM<9ES E97B?9F><. 

 

#D< 79?P@<AFB?B7<K9E>B@ <EE?98B64A<< <;GK9AAOI @OL96<8AOI 7DO;GAB6 

6 2023 7B8G 5O?B B5A4DG:9AB 6 6<8B6 QA8BC4D4;<FB6, BFABESM<IES > 

3 E<EF9@4F<K9E><@ 7DGCC4@: Trematoda – 1 (Plagiochis eutamiatis Schulz, 1932), 

Nematoda – 4 (Trichenella spiralis Owen, 1835; Heligmosomum costellatum Duardin, 

1845; Angiocaulus ryjikovi Juschkov, 1971; Aspiculuris tetraptera Nitzsch, 1821) < 

Cestoda – 1 (?<K<ABKAO9 HBD@O >?4EE4 Cestoda) (F45?<J4 7.2). 

' CBCG?SJ<=, B5<F4RM<I A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4, BF@9K9A4 

5B?99 6OEB>4S 8B?S 79?P@<AFB;B6 (61,2 %) CB ED46A9A<R E CBCG?SJ<S@< BCOFAB-

CDB<;6B8EF69AAB7B IB;S=EF64 (9,4 %), KFB @B:9F 5OFP E?98EF6<9@ CB6OL9A<S 

K4EFBFO 6EFD9K49@BEF< 7DO;GAB6 EB %  <@9AAB A4 >B?B7D<6E>B@ GK4EF>9. "8A4>B 

%  A45?R84?4EP G 17,24 % ;4D4:ёAAOI 79?P@<AF4@< 7DO;GAB6 <; 5<BEH9DAB7B 

D9;9D64F4 < G 33 % – <; "#) « <AE>B9»; EF4F<EF<K9E>< ;A4K<@B= 

>BDD9?SJ<BAAB= E6S;< 79?P@<AFB;4 < 69?<K<AO <A89>E4 E9?9;ёA>< A9 

GEF4AB6?9AB. 
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&45?<J4 7.2 

#B>4;4F9?< ;4D4:ёAABEF< @OL96<8AOI 7DO;GAB6 A4 F9DD<FBD<< 
�BEFDB@E>B= B5?4EF< (84AAO9 2023 7.) 

#B>4;4F9?P 

�<BEH9DAO= D9;9D64F «�B?B7D<6E><= ?9E» "#) « <AE>B9»  
$O:4S CB?ё6>4 (n = 33)  4?4S ?9EA4S @OLP (n = 16) $O:4S CB?ё6>4 (n = 29) 

T
ri

ch
en

el
la

 

sp
ir

a
li

s 

H
el
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m

o
so

m
u

m
 c

o
st

el
la
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m

 

A
n

g
io

ca
u

lu
s 

ry
ji

ko
vi

 

C
es

to
d

a 

P
la

g
io

ch
is

 

eu
ta

m
ia

ti
s 

S
ch

u
lz

 

H
el

ig
m

o
so

m
u

m
 c

o
st

el
la

tu
m

 

T
ri

ch
en

el
la

 

sp
ir

a
li

s 

%e
sto
da

 

H
el

ig
m

o
so

m
u

m
 c

o
st

el
la

tu
m

 

A
sp

ic
u

la
ri

s 

te
tr

a
p

te
ra

 

+�", Q>;. 2 20 1 7 1 1 1 3 2 2 
1�, % 6,06 60,61 0,33 21,21 6,25 6,25 6,25 18,75 6,90 6,90 
��, Q>;. 2,5 6,2 2 0,14 4 19 1 0,33 5,5 19,5 
�", Q>;. 0,15 3,76 0,06 0,21 0,25 1,19 0,06 0,06 0,37 1,34 

#D<@9K4A<9: +�" – K<E?B ;4D4:ёAAOI BEB59=, 1� – Q>EF9AE<6ABEFP 

<A64;<<, �� – <AF9AE<6ABEFP <A64;<<, �" – <A89>E B5<?<S. 

 

"FEGFEF6<9 EF4F<EF<K9E>< ;A4K<@B= >BDD9?SJ<BAAB= E6S;< 79?P@<AFB;4 < 

69?<K<AO <A89>E4 E9?9;ёA>< 6 A4EFBSM9@ <EE?98B64A<< @B:AB B5NSEA<FP 

BF?B6B@ BEB59= 6 A4K4?PAO= C9D<B8 <A64;<<, >B784 D94>J<S <@@GAAB= E<EF9@O 

:<6BFAB7B A4 ;4D4:9A<9, 6 K4EFABEF<, 6 6<89 G69?<K9A<S ?<9A4?PAB7B <A89>E4 8B 

;A4K9A<= E6OL9 10 ‰, 9M9 A9 A4EFGC<?4 ("?9A96 < 8D., 2014). 

�?S BJ9A>< E<?O < ;A4K<@BEF< 6?<SA<S D4;?<KAOI H4>FBDB6 A4 CB>4;4F9?< 

>DB6< 7DO;GAB6 CDB698ёA @AB7BH4>FBDAO= 8<EC9DE<BAAO= 4A4?<; (F45?<J4 7.3). 

&45?<J4 7.3 

�?<SA<9 D4;?<KAOI H4>FBDB6 A4 79@4FB?B7<K9E><9 CB>4;4F9?< 7DO;GAB6 A4 
F9DD<FBD<< �BEFDB@E>B= B5?4EF< 

 

(4>FBDO 
(η2, F, p) 

#B>4;4F9?< >DB6<, % 

�<@HBJ<FO  BABJ<FO 
!9=FDBH<?O 
C4?BK>BS89DAO9 

!9=FDBH<?O 
E97@9AFBS89DAO9 1B;<ABH<?O �4;BH<?O 

A 
– 

η2 = 0,56 % 
F = 4,48 
p = 0,035 

– – 
η2 = 0,79 % 

F = 5,05 
p = 0,026

– 

� η2 = 5,76 % 
F = 16,36 
p < 0,001 

η2 = 0,94 % 
F = 3,75 
p = 0,025 

η2 = 3,04 % 
F = 7,05 
p = 0,001 

η2 = 4,07 % 
F = 15,08 
p < 0,001 

η2 = 2,43 % 
F = 7,77 
p < 0,001

η2 = 2,48 % 
F = 4,70 
p = 0,01 

� η2 = 2,36 % 
F = 13,42 
p < 0,001 

η2 = 1,05 % 
F = 8,41 
p = 0,004 

η2 = 1,51 % 
F = 7,05 
p = 0,009 

η2 = 6,06 % 
F = 44,89 
p < 0,001 

η2 = 3,95 % 
F = 25,27 
p < 0,001

η2 = 1,36 % 
F = 5,12 
p = 0,025 

� η2 = 1,99 % 
F = 5,65 
p = 0,004 

– – 
η2 = 1,64 % 

F = 6,06 
p = 0,003 

η2 = 2,03 % 
F = 6,50 
p = 0,002

– 
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� 
– 

η2 = 1,81 % 
F=14,50 
p<0,001 

– – – – 

� η2 = 3,22 % 
F = 18,31 
p < 0,001 

– 
η2 = 3,63 % 
F = 16,83 
p < 0,001 

η2 = 1,11 % 
F = 8,21 
p = 0,005 

η2 = 0,79 % 
F = 5,05 
p = 0,026 

η2 = 11,03 % 
F = 41,69 
p < 0,001 

� 
– – –

η2 = 0,61 % 
F = 4,50 
p = 0,035 

– – 

� – � 
– 

η2 = 1,81 % 
F = 7,22 
p < 0,001 

η2 = 1,98 % 
F = 4,58 
p = 0,011

– – – 

� – � 
– – – –

η2 = 1,30 % 
F = 8,29 
p = 0,004 

– 

� – � 
– – 

η2 = 7,74 % 
F = 17,96 
p < 0,001 

–
η2 = 1,62 % 

F = 5,19 
p = 0,006

– 

� – � η2 = 3,12 % 
F = 8,85 
p < 0,001 

η2 = 6,16 % 
F = 24,65 
p < 0,001 

–
η2 = 5,95 % 
F = 22,01 
p < 0,001 

η2 = 2,64 % 
F = 8,43 
p < 0,001

η2 = 3,68 % 
F = 6,96 
p = 0,001 

� – � – – – – – – 
� – � – – – – – – 

#D<@9K4A<9: η2 – EF9C9AP 6?<SA<S H4>FBD4; F – >BQHH<J<9AF; p – GDB69AP 

;A4K<@BEF< D4;?<K<=; H4>FBDO: � – CB?; � – 7B8 <EE?98B64A<=; � – ?B>4J<S 

BF?B64; � – D9CDB8G>F<6AO= EF4FGE BEB59=; � – EF48<S CBCG?SJ<BAAB7B J<>?4; � – 

@4EE4 F9?4 BEB59=; � – <A89>E E9?9;ёA><; �–�, �–�, �–�, �–�, �–�, �–� – 

EB6@9EFAB9 89=EF6<9 H4>FBDB6. %G@@4 >648D4FB6 8?S >4:8B7B <; H4>FBDB6 

D4EEK<F4A4 CBE?9 G84?9A<S «E?98B6» 6?<SA<S 8DG7<I H4>FBDB6 (Type III Sums of 

Square). (4>FBDO �, � < � <ECB?P;B64?<EP >4> >B64D<4AFO. #D98EF46?9AO FB?P>B 

EF4F<EF<K9E>< ;A4K<@O9 6?<SA<S H4>FBDB6 CB 84AAO@ 8<EC9DE<BAAB7B 4A4?<;4. 

 

#B 97B D9;G?PF4F4@ GEF4AB6?9AB, KFB <;GK49@O9 H4>FBDO, 4 F4>:9 <I 

6;4<@B89=EF6<9 A4 40–70 % B5NSEASRF 8<EC9DE<R CB>4;4F9?9= >DB6< 7DO;GAB6. 

«�B>4J<S BF?B64» < «7B8 <EE?98B64A<=» B>4;O64RF EGM9EF69AAB9 6?<SA<9 

A4 6E9 CB>4;4F9?< ?9=>BHBD@G?O: A4 8B?R ?<@HBJ<FB6, A9=FDBH<?B6, 54;BH<?B6, 

@BABJ<FB6 < GDB69AP QB;<ABH<?B6, KFB, BK96<8AB, 6 CBE?98A9@ E?GK49 5O?B 

E6S;4AB E C4D4;<F4DAB= A47DG;>B=. %F48<S CBCG?SJ<BAAB7B J<>?4 B>4;O64?4 

;A4K<@B9 G7A9F4RM99 6?<SA<9 FB?P>B A4 EB89D:4A<9 @BABJ<FB6. &4>, 6 C9D<B8O 

C<>4 C?BFABEF< CBCG?SJ<< 7DO;GAB6 >B?<K9EF6B @BABJ<FB6 6 <I >DB6< A<:9, K9@ 

6 BEF4?PAB= C9D<B8 <EE?98B64A<=.  
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7.2 )4D4>F9D<EF<>4 E<EF9@O «>D4EAB=» >DB6< 7DO;GAB6 A4 F9DD<FBD<< 

5<BEH9DAB7B D9;9D64F4 «�B?B7D<6E><= ?9E» < BCOFAB-CDB<;6B8EF69AAB7B 

IB;S=EF64 « <AE>B9» 
 

$O:4S CB?ё6>4 < @4?4S ?9EA4S @OLP, 5G8GK< E<EF9@4F<K9E>< 5?<;><@< 

6<84@<, D4;?<K4RFES CB GDB6AR 54;4?PAB7B @9F45B?<;@4, >BFBDO= 6 ;A4K<F9?PAB= 

EF9C9A< BCD989?S9FES ><E?BDB8AB-FD4AECBDFAO@< 6B;@B:ABEFS@< >DB6< < 

;46<E<F BF @AB7<I H4>FBDB6: @4EEO F9?4, BEB59AABEF9= C<F4A<S, F4>EBAB@<<, 

>?<@4F4, ED98O B5<F4A<S. (<?B79A9; BCD989?S9F «7D4A<JO» BF69FAB= D94>J<< 

«>D4EAB=» >DB6<. #D< QFB@ 6OD4:9AABEFP H<;<B?B7<K9E>B7B BF69F4 A4 D4;?<KAO9 

H4>FBDO 5G89F B5GE?B6?9A4 GE?B6<S@< B>DG:4RM9= ED98O (McNab, 2008). &4>, 

D4;?<K<S 6 EF9C9A< 6?<SA<S @4EEO F9?4 A4 D4;@9D QD<FDBJ<FB6 ;46<ESF < BF 

8DG7<I D4;?<KAO9 QA8B79AAOI < Q>;B79AAOI H4>FBDB6 (Kizhina et al., 2020).

!4CD<@9D, EB7?4EAB CBE?98A<@ EBB5M9A<S@, D4;@9D QD<FDBJ<FB6 H9ABF<C<K9E>< 

C?4EF<K9A < EGM9EF69AAB ;46<E<F BF F9@C9D4FGDO < 6D9@9A< 7B84 (&4D4IF<=, 

�46O8B64, 2007; Goodman, Heah, 2010). 

#B D9;G?PF4F4@ @AB7BH4>FBDAB7B 8<EC9DE<BAAB7B 4A4?<;4 GEF4AB6?9AB, KFB 

A4<5B?PL99 6?<SA<9 A4 8<EC9DE<R EB89D:4A<S QD<FDBJ<FB6 < 79@B7?B5<A4 6 

>DB6< <EE?98G9@OI 6<8B6 7DO;GAB6, 4 F4>:9 8<4@9FD4 QD<FDBJ<FB6, B>4;O64RF 

@4EE4 F9?4 BEB59=, GDB69AP 79@4FB>D<F4 < EF48<S CBCG?SJ<BAAB7B J<>?4 (F45?<J4 

7.4). 

&45?<J4 7.4 

�?<SA<9 D4;?<KAOI H4>FBDB6 A4 CB>4;4F9?< «>D4EAB=» >DB6< 7DO;GAB6 A4 
F9DD<FBD<< �BEFDB@E>B= B5?4EF<  

 

(4>FBD 
(η2, F, p) 

#B>4;4F9?< >DB6< 
%B89D:4A<9 
QD<FDBJ<FB6 6 
>DB6<, @?A 6 @>? 

%B89D:4A<9 
79@B7?B5<A4 6 
>DB6<, 7/? 

'DB69AP 
79@4FB>D<F4 6 
>DB6<, % 

�<4@9FD 
QD<FDBJ<FB6, 

@>@ 

� η2 = 0,82 % 
F = 3,97 
p = 0,048 

η2 = 9,17 % 
F = 48,99 
p < 0,001 

– – 

� η2 = 4,20 % 
F = 10,23 
p < 0,001 

η2 = 1,72 % 
F = 4,59 
p = 0,011 

η2 = 2,95 % 
F = 5,23 
p = 0,006 

η2 = 2,41 % 
F = 3,26 
p = 0,04 
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� η2 = 4,71 % 
F = 22,91 
p < 0,001 

η2 = 1,08 % 
F = 5,74 
p = 0,017 

– – 

� η2 = 2,31 % 
F = 5,63 
p = 0,004 

– – – 

� η2 = 12,08 % 
F = 47,42 
p < 0,001 

η2 = 7,99 % 
F = 16,11 
p < 0,001 

η2 = 10,31 % 
F = 19,19 
p < 0,001 

– 

� η2 = 29,53 % 
F = 7,72 
p < 0,001 

η2 = 17,83 % 
F = 2,40 
p < 0,01 

– 
η2 = 21,24 % 

F = 2,24 
p < 0,001 

� 
– 

η2 = 1,35 % 
F = 5,45 
p = 0,021 

– 
η2 = 1,48 % 

F = 4,69 
p = 0,032 

�–� 
– – 

η2 = 3,59 % 
F = 6,36 
p = 0,002 

– 

�–� 
 – – 

η2 = 1,64 % 
F = 5,81 
p = 0,017 

– 

�–� 
– – 

η2 = 1,83 % 
F = 3,24 
p = 0,041 

– 

�–� 
– 

η2 = 2,00 % 
F = 5,33 
p = 0,006 

– – 

�–� – – – – 
�–� η2 = 2,29 % 

F = 5,58 
p = 0,004 

– – – 

#D<@9K4A<9: η2 – EF9C9AP 6?<SA<S H4>FBD4; F – >BQHH<J<9AF; p – GDB69AP 

;A4K<@BEF< D4;?<K<=; H4>FBDO: � – CB?; � – 7B8 <EE?98B64A<=; � – ?B>4J<S 

BF?B64; � – D9CDB8G>F<6AO= EF4FGE BEB59=; � – EF48<S CBCG?SJ<BAAB7B J<>?4; � – 

@4EE4 F9?4 BEB59=; � – <A89>E E9?9;ёA><; �–�, �–�, �–�, �–�, �–�, �–� – 

EB6@9EFAB9 89=EF6<9 H4>FBDB6. %G@@4 >648D4FB6 8?S >4:8B7B <; H4>FBDB6 

D4EEK<F4A4 CBE?9 G84?9A<S «E?98B6» 6?<SA<S 8DG7<I H4>FBDB6 (Type III Sums of 

Square). (4>FBDO �, � < � <ECB?P;B64?<EP >4> >B64D<4AFO. #D98EF46?9AO FB?P>B 

EF4F<EF<K9E>< ;A4K<@O9 6?<SA<S H4>FBDB6 CB 84AAO@ 8<EC9DE<BAAB7B 4A4?<;4. 

 

�4AAO9 H4>FBDO, 4 F4>:9 ?B>4J<S BF?B64, CB?, EC9J<H<>4 D9CDB8G>F<6AB= 

EFD4F97<< 7DO;GAB6, <A89>E E9?9;ёA>< < <I 6;4<@B89=EF6<9 A4 40–80 % B5NSEASRF 

8<EC9DE<R CB>4;4F9?9= E<EF9@O «>D4EAB=» >DB6<. 
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�?<SA<9 H4>FBD4 «?B>4J<S BF?B64» A4 >B?<K9EF6B QD<FDBJ<FB6 @B:9F 5OFP 

6OD4:9AB D4;?<K<9@ 6 EBEF469 D4EF<F9?PAB7B CB>DB64 GK4EF>B6 <EE?98B64A<S, 

>BFBDO= EB;849F @<>DB>?<@4F, 4 F4>:9 ;4M<FAO9 < >BD@B6O9 GE?B6<S B5<F4A<S 

7DO;GAB6, 6?<SS F9@ E4@O@ A4 CB86<:ABEFP < GDB69AP @9F45B?<;@4 BEB59= 

(�<:<A4 < 8D., 2019). �DB@9 FB7B, GEF4AB6?9AB, KFB CB?B64S CD<A48?9:ABEFP 

7DO;GA4 6?<S9F A4 >B?<K9EF6B QD<FDBJ<FB6 < EB89D:4A<9 79@B7?B5<A4 6 >DB6<, 6 

FB 6D9@S >4> BEB59AABEFP D9CDB8G>F<6AB= EFD4F97<< B>4;O64?4 6?<SA<9 FB?P>B A4 

>B?<K9EF6B QD<FDBJ<FB6. %F48<S CBCG?SJ<BAAB7B J<>?4 B>4;O64?4 6?<SA<9 A4 

>B?<K9EF6B QD<FDBJ<FB6, EB89D:4A<9 79@B7?B5<A4 < GDB69AP 79@4FB>D<F4 6 >DB6<. 

�D4H<K9E>4S <??REFD4J<S @9:CBCG?SJ<BAAOI D4;?<K<= CB>4;4F9?9= >DB6< 

DO:9= CB?ё6>< < @4?B= ?9EAB= @OL<, B5<F4RM<I A4 F9DD<FBD<< 5<BEH9DAB7B 

D9;9D64F4 < BCOFAB-CDB<;6B8EF69AAB7B IB;S=EF64, 6 ;46<E<@BEF< BF CB?4 

CD<6989A4 A4 D<EGA>4I 7.4 < 7.5. 

#B?B6B= 8<@BDH<;@ CB <EE?98G9@O@ I4D4>F9D<EF<>4@ «>D4EAB= >DB6<» 

5B?99 6OD4:9A G 7DO;GAB6 B5B<I 6<8B6, B5<F4RM<I A4 F9DD<FBD<< "#) 

« <AE>B9», CB ED46A9A<R E 5<BEH9DAO@ D9;9D64FB@. !4 F9DD<FBD<< BCOFAB-

CDB<;6B8EF69AAB7B IB;S=EF64 GEF4AB6?9AB, KFB G E4@JB6 DO:9= CB?ё6>< F4><9 

CB>4;4F9?< >DB6< >4> EB89D:4A<9 79@B7?B5<A4 (U = 35, p = 0,001), GDB69AP 

79@4FB>D<F4 (U = 655, p = 0,001), 8<4@9FD QD<FDBJ<FB6 (U = 948,50, p = 0,001), 

ED98A<= B5Nё@ QD<FDBJ<FB6 (U = 909, p = 0,001) ;A4K<@B 6OL9 CB ED46A9A<R E 

E4@>4@< (D<EGAB> 7.4). 

#D< QFB@ ED98ASS >BAJ9AFD4J<S 79@B7?B5<A4 6 QD<FDBJ<F9, A4B5BDBF, 6OL9 

G E4@B> (U = 683, p < 0,004). !4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 G E4@JB6 

EF4F<EF<K9E>< ;A4K<@B 6OL9 EB89D:4A<9 79@B7?B5<A4 (U = 39,50, Z = 7,95, 

p = 0,001), J69FAB= CB>4;4F9?P (U = 737, Z = 2,50, p = 0,012), ED98A99 EB89D:4A<9 

79@B7?B5<A4 6 QD<FDBJ<F9 (U = 382, Z = 5,27, p < 0,001) < ED98ASS >BAJ9AFD4J<S 

79@B7?B5<A4 6 QD<FDBJ<F9 (U = 683, Z = 2,92, p < 0,004). � FB 6D9@S >4> 8<4@9FD 

QD<FDBJ<FB6, A4B5BDBF, 6OL9 G E4@B> (U = 736,5, Z = 2,50, p = 0,012). 
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4 5 6 

   
7 8 9 

  
: ; 

Р8су=>к 7.4. �A4K9A<S C4D4@9FDB6 «>D4EAB=» >DB6< E4@JB6 < E4@B> DO:9= CB?96>< A4 
F9DD<FBD<< �BEFDB@E>B= B5?4EF<: 1, 2 – E4@JO < E4@>< A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4; 

3, 4 – E4@JO < E4@>< A4 F9DD<FBD<< "#) « <AE>B9»; 4 – >B?<K9EF6B QD<FDBJ<FB6; 5 – 
79@B7?B5<A; 6 – J69FAB= CB>4;4F9?P; 7 – 79@4FB>D<F; 8 – 8<4@9FD QD<FDBJ<FB6; 9 – ED98A<= 
B5Nё@ QD<FDBJ<FB6; : – ED98A99 EB89D:4A<9 79@B7?B5<A4 6 QD<FDBJ<F9; ; – ED98ASS 

>BAJ9AFD4J<S 79@B7?B5<A4 6 QD<FDBJ<F9; FBK>4 – @98<4A4; 69DF<>4?PA4S K9DF4 – CD989?O 
>B?954A<=;  – 25–75 % >64DF<?<; * – ;A4K<@O9 D4;?<K<S (p < 0,05), >D<F9D<=  4AA4–'<FA< 

 

 

1 2 3 4
5

6

7

8

9

10

11

12

13

R
B

C
, @
?A
 6
 @
>?

1 2 3 4
85

90

95

100

105

110

115

120

125

130

135

H
b
, 7
/?

1 2 3 4
0,0

0,5

1,0

1,5

2,0

2,5

3,0

3,5

 *
#
, 9
8.

1 2 3 4
0

10

20

30

40

50

60

70

H
t, 

%

1 2 3 4
4,0

4,2

4,4

4,6

4,8

5,0

5,2

5,4

5,6

5,8

6,0

6,2

6,4

6,6

6,8
d Q

, 
@>
@

1 2 3 4
30

40

50

60

70

80

90

100

110

M
CV
, @
>@

3

1 2 3 4
8

10

12

14

16

18

20

22

M
C

H
, %

1 2 3 4
0

10

20

30

40

50

60

M
C

H
C

, %

* 

* 

* 

* 
* 

* * 

* 

* 
* 

* 
* 

* 

* 
* * 

* 

* 

* 

* 

* 



113 

   
4 

 

5 6 

   
7 8 9 
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Р8су=>к 7.5. �A4K9A<S C4D4@9FDB6 «>D4EAB=» >DB6< E4@JB6 < E4@B> @4?B= ?9EAB= @OL< A4 
F9DD<FBD<< �BEFDB@E>B= B5?4EF<: 1, 2 – E4@JO < E4@>< A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4; 

3, 4 – E4@JO < E4@>< A4 F9DD<FBD<< "#) « <AE>B9»; 4 –  >B?<K9EF6B QD<FDBJ<FB6; 5 – 
79@B7?B5<A; 6 – J69FAB= CB>4;4F9?P; 7 – 79@4FB>D<F; 8 – 8<4@9FD QD<FDBJ<FB6; 9 – ED98A<= 
B5Nё@ QD<FDBJ<FB6; : – ED98A99 EB89D:4A<9 79@B7?B5<A4 6 QD<FDBJ<F9; ; – ED98ASS 

>BAJ9AFD4J<S 79@B7?B5<A4 6 QD<FDBJ<F9; FBK>4 – @98<4A4, 69DF<>4?PA4S K9DF4 – CD989?O 
>B?954A<=,  – 25–75 % >64DF<?<; * – ;A4K<@O9 D4;?<K<S (p < 0,05), >D<F9D<=  4AA4–'<FA< 

 

#BE>B?P>G 6 BEAB69 <;@9AK<6BEF< CB>4;4F9?9= «>D4EAB=» >DB6< ?9:<F 

QA9D79F<K9E><= @9I4A<;@ (�4?45GIB6, 1969), E?98G9F CD98CB?B:<FP, KFB 6OEB>4S 

><E?BDB8A4S ё@>BEFP >DB6< G E4@JB6 B5GE?B6?9A4 CB6OL9AAB= <I 4>F<6ABEFPR < 
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CB869D:9AABEFPR > 6?<SA<R D4;?<KAOI H4>FBDB6 CB ED46A9A<R E E4@>4@< 6 

C9D<B8 <EE?98B64A<S (�9B84>SA, 1974; �D<M9A>B, 2002). 

 9:CBCG?SJ<BAAO9 ;A4K<@O9 D4;?<K<S 7DO;GAB6 GEF4AB6?9AO 8?S 6 

<EE?98G9@OI CD<;A4>B6, ;A4K9A<S >BFBDOI CD9<@GM9EF69AAB 6OL9 G 7DO;GAB6, 

B5<F4RM<I A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4: >B?<K9EF6B QD<FDBJ<FB6 (U = 

1640,5, Z = 5,24, p = 0,001), EB89D:4A<9 79@B7?B5<A4 (U = 1889,5, Z = 4,39, p = 

0,001), 8<4@9FD QD<FDBJ<FB6 (U = 2109,5, Z = 3,64, p = 0,001) < ED98ASS 

>BAJ9AFD4J<S 79@B7?B5<A4 6 QD<FDBJ<F9 (U = 1872, Z = 4,45, p = 0,001). %D98A<= 

B5Nё@ QD<FDBJ<FB6 (U = 1354, Z = –6,22, p = 0,001) < ED98A99 EB89D:4A<9 

79@B7?B5<A4 6 QD<FDBJ<F9 (U = 2347,5, Z = 2,82, p = 0,005) EF4F<EF<K9E>< ;A4K<@B 

6OL9 G 7DO;GAB6, B5<F4RM<I A4 F9DD<FBD<< "#) « <AE>B9». '@9APL9A<9 

>B?<K9EF64 QD<FDBJ<FB6 6 >DB6< 7DO;GAB6 CD< 6OEB>B@ <I A4EOM9A<< 

79@B7?B5<AB@ S6?S9FES B8A<@ <; @9I4A<;@B6 CB6OL9A<S ><E?BDB8AB= ё@>BEF< 

>DB6< 8?S B59EC9K9A<S ><E?BDB8AB7B ;4CDBE4 DO:9= CB?ё6>< 6 GE?B6<SI "#) 

« <AE>B9» (%>BD><A4, 2003; �@>G:964, 2013, 2021; �B?BL4A < 8D., 2023). 

�A4?B7<KAO= 4A4?<; 79@4FB?B7<K9E><I C4D4@9FDB6 CDB698ёA 8?S @4?B= ?9EAB= 

@OL< �B?B7D<6E>B7B < �BEFDB@E>B7B D4=BA4 �BEFDB@E>B= B5?4EF< (D<EGAB> 7.5). 

'EF4AB6?9AB, KFB A4 F9DD<FBD<< BCOFAB-CDB<;6B8EF69AAB7B IB;S=EF64 

CB>4;4F9?<: >B?<K9EF6B QD<FDBJ<FB6 (U = 130, Z = –2,94, p = 0,003), GDB69AP 

79@4FB>D<F4 (U = 81, Z = –4,02, p = 0,001) < 8<4@9FD QD<FDBJ<FB6 (U = 133,5, Z = –

2,87, p = 0,004) – ;A4K<@B 6OL9 G E4@B> CBCG?SJ<< CB ED46A9A<R E E4@J4@<. � 

84AAB@ E?GK49 6OEB><= GDB69AP 79@4FB>D<F4 G E4@B> CB ED46A9A<R E E4@J4@< 

B5GE?B6?9A CB6OL9A<9@ >B?<K9EF64 < B5Nё@4 QD<FDBJ<FB6 (�@>G:964, 2013).  

*69FAB= CB>4;4F9?P (U = 140,5, Z = 2,71, p = 0,007), ED98A99 EB89D:4A<9 

79@B7?B5<A4 6 QD<FDBJ<F9 (U = 140,5, Z = 2,71, p = 0,007) < ED98ASS >BAJ9AFD4J<S 

79@B7?B5<A4 6 QD<FDBJ<F9 (U = 90, Z = 3,82, p = 0,001), A4B5BDBF, 6OL9 G E4@JB6 

CB ED46A9A<R E E4@>4@<. �4AAO9 CB>4;4F9?< B59EC9K<64RF 5B?PLGR 

><E?BDB8AGR ё@>BEFP >DB6<. 

!4 F9DD<FBD<< >B?B7D<6E>B7B ?9E4, A4B5BDBF, GDB69AP 79@4FB>D<F4 ;A4K<@B 

6OL9 G E4@JB6 (U = 111, Z = 4,26, p = 0,001), 4 F4>:9 ED98A<= B5Nё@ QD<FDBJ<FB6 
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(U = 175, Z = 3,12, p = 0,002), 6 FB 6D9@S >4> ED98ASS >BAJ9AFD4J<S 79@B7?B5<A4 6 

QD<FDBJ<F9 (U = 92, Z = –4,60, p = 0,001) 6OL9 G E4@B>. #B BEF4?PAO@ 

CD<698ёAAO@ 6OL9 CD<;A4>4@ EF4F<EF<K9E>< ;A4K<@OI D4;?<K<= A9 GEF4AB6?9AB. 

 9:CBCG?SJ<BAAO9 ;A4K<@O9 D4;?<K<S G @4?B= ?9EAB= @OL< GEF4AB6?9AO 

8?S 7 CD<;A4>B6 <; 8 <EE?98G9@OI. ' 7DO;GAB6, B5<F4RM<I A4 F9DD<FBD<< 

5<BEH9DAB7B D9;9D64F4 >B?<K9EF6B QD<FDBJ<FB6 6 >DB6< (U = 20, Z = 8,41, p = 

0,001), EB89D:4A<9 79@B7?B5<A4 (U = 644,5, Z = 4,03, p = 0,001) < GDB69AP 

79@4FB>D<F4 (U = 71, Z = 8,05, p = 0,001) ;A4K<@B 6OL9 CB ED46A9A<R E BEB5S@<, 

B5<F4RM<@< A4 F9DD<FBD<< "#) « <AE>B9». *69FAB= CB>4;4F9?P, 8<4@9FD 

QD<FDBJ<FB6, ED98A99 EB89D:4A<9 79@B7?B5<A4 6 QD<FDBJ<F9 < ED98ASS 

>BAJ9AFD4J<S 79@B7?B5<A4 6 QD<FDBJ<F9, A4B5BDBF, ;A4K<@B 6OL9 G @OL96<8AOI 

7DO;GAB6 A4 F9DD<FBD<< BCOFAB-CDB<;6B8EF69AAB7B IB;S=EF64 (p < 0,001). 

� E6S;< EB EF4F<EF<K9E>< ;A4K<@O@< 6<8B6O@< D4;?<K<S@< CB>4;4F9?9= 

>DB6< G 7DO;GAB6 (p < 0,05) >BDD9?SJ<< D4EEK<FO64?<EP BF89?PAB 8?S >4:8B7B 

6<84. 

*69FAB= CB>4;4F9?P, ED98A<= B5Nё@ QD<FDBJ<FB6, ED98A<9 EB89D:4A<9 < 

>BAJ9AFD4J<S 79@B7?B5<A4 6 QD<FDBJ<F4I CD< BJ9A>9 EBCDS:ёAABEF< A9 5D4?<EP 6 

GKёF, F4> >4> ;46<ESF BF G>4;4AAOI 6OL9 CB>4;4F9?9= E<EF9@O «>D4EAB=» >DB6< 

(2)–(5). 

'EF4AB6?9AO ;A4K<@O9 >BDD9?SJ<BAAO9 E6S;< CB>4;4F9?9= E<EF9@O 

«>D4EAB=» >DB6< (>B?<K9EF6B QD<FDBJ<FB6, EB89D:4A<9 79@B7?B5<A4, GDB69AP 

79@4FB>D<F4, 8<4@9FD QD<FDBJ<FB6) 7DO;GAB6 E CB?B@, 7B8B@ <EE?98B64A<=, 

?B>4J<9= BF?B64, <A89>EB@ «EFD9EE4» (BFABL9A<9 A9=FDBH<?B6 > ?<@HBJ<F4@), 

@4EEB= F9?4 BEB59=, <A89>EB@ E9?9;ёA><, D9CDB8G>F<6AB= EFD4F97<9= 7DO;GAB6, 

C?BFABEFPR CBCG?SJ<< < EF48<9= CBCG?SJ<BAAB7B J<>?4 (D<EGAB> 7.6; D<EGAB> 

7.7). 
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1 – �B?<K9EF6B QD<FDBJ<FB6  
2 – %B89D:4A<9 79@B7?B5<A4 6 >DB6< 
3 – 'DB69AP 79@4FB>D<F4 6 >DB6<  
4 – �<4@9FD QD<FDBJ<FB6  
5 – #B?  
6 – �B8 <EE?98B64A<=  
7 – �B>4J<S BF?B64  
8 – "FABL9A<9 A9=FDBH<?B6 > 
?<@HBJ<F4@  
9 –  4EE4 F9?4 BEB59=  
10 – �A89>E E9?9;ёA><  
11 – $9CDB8G>F<6A4S EFD4F97<S  
12 – #?BFABEFP CBCG?SJ<<  
13 – %F48<S CBCG?SJ<BAAB7B J<>?4 

Р8су=>к 7.6. �BDD9?SJ<S C4D4@9FDB6 «>D4EAB=» >DB6< DO:9= CB?ё6>< A4 F9DD<FBD<< 
�BEFDB@E>B= B5?4EF<: BFD4:9AO FB?P>B ;A4K<@O9 ;46<E<@BEF< (D < 0,05 E CBCD46>B= 

�BAH9DDBA<). �D4EAO9 FD9G7B?PA<>< – CB>4;4F9?< «>D4EAB=» >DB6<. %9DO9 FD9G7B?PA<>< – 
H4>FBDO. %C?BLA4S ?<A<S – CB?B:<F9?PA4S >BDD9?SJ<S; CGA>F<DA4S ?<A<S – BFD<J4F9?PA4S 
>BDD9?SJ<S. &B?M<A4 ?<A<< BFD4:49F E<?G E6S;< – E?45O9 (rs < |0,50|), G@9D9AAO9 (|0,50| < rs < 

|0,75|) < E<?PAO9 (rs > |0,75|) 

 
#D< BJ9A>9 EF9C9A< EBCDS:ёAABEF< CB>4;4F9?9= E<EF9@O «>D4EAB=» >DB6< 

@9:8G EB5B= GEF4AB6?9AB 6OEB>B9 >B?<K9EF6B ;46<E<@BEF9=. "F@9K9AB A4?<K<9 

;A4K<@B= CDS@B= >BDD9?SJ<BAAB= E6S;< GDB6AS 79@4FB>D<F4 6 >DB6< E 

>B?<K9EF6B@ QD<FDBJ<FB6 (8?S @4?B= ?9EAB= @OL< >BQHH<J<9AF >BDD9?SJ<< 

%C<D@9A4 D469A 0,70 CD< D < 0,001). � FB 6D9@S >4> ;46<E<@BEFP 84AAB7B 

CB>4;4F9?S BF 8<4@9FD4 QD<FDBJ<FB6 – B5D4FA4S (rs = –0,43 CD< D < 0,001). 

%BCDS:ёAABEFP EB89D:4A<S QD<FDBJ<FB6 6 >DB6< < <I 8<4@9FD4 CD98EF46?9A4 

;A4K<@B= CDS@B= >BDD9?SJ<9= (G DO:9= CB?ё6>< rs = 0,57 CD< D < 0,001). 

'@9APL9A<9 8B?< «@4?9AP><I» QD<FDBJ<FB6 G @4?B= ?9EAB= @OL< @B:AB 

D4EE@4FD<64FP >4> B8<A <; CB8IB8B6 > 4QD4J<< >DB6< CGFё@ 8BEF<:9A<S 5B?99 

6OEB>B= EF9C9A< A4EOM9A<S >?9FB> 79@B7?B5<AB@ (>BQHH<J<9AF >BDD9?SJ<< 

>B?<K9EF64 QD<FDBJ<FB6 < ED98A97B EB89D:4A<S 79@B7?B5<A4 6 QD<FDBJ<F9 D469A –

0,99 CD< p < 0,001, 8<4@9FD4 QD<FDBJ<FB6 < ED98A97B EB89D:4A<S 79@B7?B5<A4 

D469A 0,24 CD< p = 0,017). $O:4S CB?ё6>4 89@BAEFD<DG9F <AGR EFD4F97<R 

8BEF<:9A<S A4EOM9A<S >DB6< ><E?BDB8B@: G A97B 5B?99 @9?><9 QD<FDBJ<FO E 
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5B?99 6OEB><@ EB89D:4A<9@ 79@B7?B5<A4 (rs = –0,47 CD< p < 0,001), CD< QFB@ 6 

C9D<H9D<K9E>B= >DB6< <I @9APL9 (rs = –0,85 CD< p < 0,001). 

1 – �B?<K9EF6B QD<FDBJ<FB6 
2 – %B89D:4A<9 79@B7?B5<A4 6 >DB6< 
3 – 'DB69AP 79@4FB>D<F4 6 >DB6<  
4 – �<4@9FD QD<FDBJ<FB6  
5 – #B?  
6 – �B8 <EE?98B64A<=  
7 – �B>4J<S BF?B64  
8 – "FABL9A<9 A9=FDBH<?B6 > 
?<@HBJ<F4@  
9 –  4EE4 F9?4 BEB59=  
10 – �A89>E E9?9;ёA><  
11 – $9CDB8G>F<6A4S EFD4F97<S  
12 – #?BFABEFP CBCG?SJ<<  
13 – %F48<S CBCG?SJ<BAAB7B J<>?4 

Р8су=>к 7.7. �BDD9?SJ<S C4D4@9FDB6 «>D4EAB=» >DB6< @4?B= ?9EAB= @OL< A4 F9DD<FBD<< 
�BEFDB@E>B= B5?4EF<: BFD4:9AO FB?P>B ;A4K<@O9 ;46<E<@BEF< (D<0,05 E CBCD46>B= 

�BAH9DDBA<). �D4EAO9 FD9G7B?PA<>< – CB>4;4F9?< «>D4EAB=» >DB6<. %9DO9 FD9G7B?PA<>< – 
H4>FBDO. %C?BLA4S ?<A<S – CB?B:<F9?PA4S >BDD9?SJ<S; CGA>F<DA4S ?<A<S – BFD<J4F9?PA4S 
>BDD9?SJ<S. &B?M<A4 ?<A<< BFD4:49F E<?G E6S;< – E?45O9 (rs < |0,50|), G@9D9AAO9 (|0,50| < rs < 

|0,75|) < E<?PAO9 (rs > |0,75|) 

 

� E6BR BK9D98P <EE?98B64A<S, CDB698ёAAO9 "D9IB6B= !.�., 

�46O8B6B= 2.�. < %@<DAB6O@ �.2., 6OS6<?< G CB?ё6B> B5D4FAGR >BDD9?SJ<R 

@9:8G >B?<K9EF6B@ QD<FDBJ<FB6 < <I D4;@9DB@ (Orekhova et al., 2022). 

$4EIB:89A<9 D9;G?PF4FB6 @B:9F 5OFP E6S;4AB E D4;?<K<9@ 6 CB?B6B;D4EFAB= 

EFDG>FGD9 6O5BDB>. &4>, GEF4AB6?9A4 B5D4FA4S >BDD9?SJ<BAA4S E6S;P EB89D:4A<S 

79@B7?B5<A4 6 >DB6< G DO:9= CB?ё6>< E CB?B@ (rs = –0,39 CD< p < 0,001). #D< QFB@ 

8?S @4?B= ?9EAB= @OL< ;A4K<@B= >BDD9?SJ<< @9:8G CB>4;4F9?S@< A9 BF@9K9AB. 

�A4?B7<KAO9 84AAO9 5O?< CB?GK9AO 6 IB89 <EE?98B64A<= CB>4;4F9?9= >DB6< 

@9?><I @?9>BC<F4RM<I 6 GE?B6<SI F9IAB79AAOI Q>BE<EF9@ �454D8<AB-�4?>4D<< 

(�4E>G?B64 < 8D., 2022). #D< <EE?98B64A<< ;46<E<@BEF< >BAJ9AFD4J<< 

79@B7?B5<A4 (Hb, %) BF @4EEO F9?4 @9?><I @?9>BC<F4RM<I GEF4AB6?9A4 ;A4K<@4S 

E?454S CDS@4S >BDD9?SJ<S 84AAOI CB>4;4F9?9= (p < 0,01). !45?R849@4S F9A89AJ<S 

7B6BD<F B5 G69?<K9A<< >BAJ9AFD4J<< 79@B7?B5<A4 6 >DB6< CD< G69?<K9A<< @4EEO 
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F9?4 BEB59= < EBBF69FEF6G9F GF69D:89A<R, KFB «@4EE4 F9?4 S6?S9FES 64:AO@ 

CD98<>FBDB@ H<;<B?B7<< >DB6< A4 5B?99 A<;><I F4>EBAB@<K9E><I GDB6ASI» 

(Promislow, 1991; Kostelecka-Myrcha, 2002; Kizhina et al., 2020). 

�4AAO9 ?<F9D4FGDO B 6?<SA<< CB?4 A4 D4;@9DO QD<FDBJ<FB6 G 

@?9>BC<F4RM<I 8B6B?PAB CDBF<6BD9K<6O: B8A< <EE?98B64F9?< G>4;O64RF A4 <I 

BFEGFEF6<9 (Sealander, 1965), 8DG7<9 – BF@9K4RF 5B?99 >DGCAO9 >?9F>< G E4@B> CB 

ED46A9A<R E E4@J4@< (Miller et al., 1961). !4EFBSM<@< <EE?98B64A<S@< 

GEF4AB6?9A4 ;A4K<@4S E?454S >BDD9?SJ<S 8<4@9FD4 QD<FDBJ<FB6 < CB?4 G @4?B= 

?9EAB= @OL< (rs = 0,27 CD< p = 0,007), G DO:9= CB?ё6>< A9 6OS6?9A4. 

�DB@9 FB7B, 8?S CBCG?SJ<< @4?B= ?9EAB= @OL< GEF4AB6?9AO E<?PAO9 

B5D4FAO9 >BDD9?SJ<< >B?<K9EF64 QD<FDBJ<FB6 < GDB6AS 79@4FB>D<F4 E @9EFB@ 

BF?B64 (rs = –0,85 < rs = –0,81 EBBF69FEF69AAB, p < 0,001). �?S CB?ё6>< GEF4AB6?9AO 

E?45O9 >BDD9?SJ<BAAO9 E6S;< >B?<K9EF64 QD<FDBJ<FB6 E ?B>4J<9= BF?B64 (rs = –

0,28 CD< p = 0,001). 

�?S BJ9A>< A4?<K<S 8?<F9?PAB7B EFD9EE4 A4@< 5O?B D4EE@BFD9AB 

EBBFABL9A<9 A9=FDBH<?B6 > ?<@HBJ<F4@, G69?<K9A<9 >BFBDB7B B5GE?B6?9AB 

6B;@B:AO@ G69?<K9A<9@ K4EFBFO 6EFD9K BEB59= 8DG7 E 8DG7B@, GE<?9A<9@ 

>BA>GD9AJ<< ;4 G59:<M4 < >BD@B6O9 D9EGDEO, G69?<K9A<9@ 8B?< ED98< 7DO;GAB6 

79?P@<AFB;B6 < <AH9>J<BAAOI ;45B?964A<= (Christian, 1950; Davis et al., 2008). 

� CBCG?SJ<< @4?B= ?9EAB= @OL< GEF4AB6?9AO EF4F<EF<K9E>< ;A4K<@O9 

BFD<J4F9?PAO9 >BDD9?SJ<< EB89D:4A<S QD<FDBJ<FB6 < GDB6AS 79@4FB>D<F4 6 

>DB6< 7DO;GAB6 E CB>4;4F9?9@ «BFABL9A<9 A9=FDBH<?B6 > ?<@HBJ<F4@» (rs = –

0,71 < rs = –0,68 EBBF69FEF69AAB, p < 0,001), 6 FB 6D9@S >4> 8?S DO:9= CB?ё6>< 

;A4K<@OI >BDD9?SJ<= A9 6OS6?9AB. %BCDS:ёAABEFP EB89D:4A<S QD<FDBJ<FB6 < 

D4;?<KAOI HBD@ ?9=>BJ<FB6 CB8F69D:84RF F4>:9 <EE?98B64A<S ;4DG59:AOI 

46FBDB6 (Feldman et al., 2000; Stockham, Scott, 2002), >BFBDO9 GEF4AB6<?<, KFB 

8?<F9?PAO= EFD9EE A9 CD<6B8<F > <;@9A9A<R EB89D:4A<S QD<FDBJ<FB6 6 >DB6< 

7DO;GAB6, 6 FB 6D9@S >4> BEFDO9 54>F9D<4?PAO9 <AH9>J<<, IDBA<K9E><9 

54>F9D<4?PAO9 < CDBFB;B=AO9 <AH9>J<<, 6<DGEO < CDBF9B54>F9D<< CD<6B8SF > 
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EA<:9A<R K<E?4 «>D4EAOI» >?9FB>, 4 6O5DBE 48D9A4?<A4, A4B5BDBF, > <I 

CB6OL9A<R (6 ;46<E<@BEF< BF 6<84). 

�OS6?9A4 CD9<@GM9EF69AAB B5D4FA4S >BDD9?SJ<BAA4S E6S;P CB>4;4F9?9= 

E<EF9@O «>D4EAB= >DB6<» EB EC9J<H<>B= D9CDB8G>F<6AB= EFD4F97<< BEB59= (p < 

0,01). &4>, 6OEB><9 C4D4@9FDO QD<FDBJ<FB6 G CB?B6B;D9?OI E97B?9FB> < 

C9D9;<@B646L<I BEB59= B5GE?B6?9AO 5B?99 6OEB><@< QA9D79F<K9E><@< 

CBFD95ABEFS@< 8?S DBEF4 < D4;@AB:9A<S 84AAOI 7DGCC (Orekhova, 2022; Patel et 

al., 2024). 

&4><@ B5D4;B@, 79@4FB?B7<K9E><9 CB>4;4F9?< <EE?98G9@OI 6<8B6 7DO;GAB6 

6<8BEC9J<H<KAO < ;A4K<@B BF?<K4RFES G BEB59=, B5<F4RM<I A4 F9DD<FBD<< 

5<BEH9DAB7B D9;9D64F4 «�B?B7D<6E><= ?9E» < A4 F9DD<FBD<< "#) « <AE>B9». 

 AB7BH4>FBDAO= 8<EC9DE<BAAO= 4A4?<; 6OS6<? EGM9EF69AAB9 6?<SA<9 A4 

CB>4;4F9?< >DB6< F4><I H4>FBDB6 >4>: «?B>4J<S BF?B64», «CB?», «D9CDB8G>F<6AO= 

EF4FGE», «@4EE4 F9?4 BEB59=», «<A89>E E9?9;ёA><», «EF48<S CBCG?SJ<BAAB7B 

J<>?4» < «7B8 <EE?98B64A<S». �DB@9 FB7B, EGM9EF6G9F EBCDS:ёAABEFP EB89D:4A<S 

QD<FDBJ<FB6 < GDB6AS 79@4FB>D<F4 6 >DB6< 7DO;GAB6 E <A89>EB@ «EFD9EE4» 

(BFABL9A<9 A9=FDBH<?B6 > ?<@HBJ<F4@). 
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#D< <EE?98B64A<< E?45OI A4DGL9A<= ?9EAOI Q>BE<EF9@, E6S;4AAOI E 

IB;S=EF69AAB= 89SF9?PABEFPR K9?B69>4, A9B5IB8<@ @AB7B>B@CBA9AFAO= CB8IB8, 

6>?RK4RM<= 6 E95S, 6 K4EFABEF<, BJ9A>G EBEFBSA<S Q?9@9AFB6 ;BBJ9AB;4. 

�EE?98B64A<S HBAB6OI 6<8B6 @OL96<8AOI 7DO;GAB6 6 GE?B6<SI ;4CB698AOI 

< E?45B A4DGL9AAOI Q>BE<EF9@ �BEFDB@E>B= B5?4EF< CB;6B?<?< GEF4AB6<FP, KFB 

DS8 CB>4;4F9?9=, I4D4>F9D<;GRM<I EBEFBSA<9 CBCG?SJ<= DO:9= CB?ё6>< < @4?B= 

?9EAB= @OL< 6 GE?B6<SI E?45OI A4DGL9A<= BEF4RFES CD4>F<K9E>< A9<;@9AAO@<, 4 

A9>BFBD4S 8<A4@<>4 <I 8<4C4;BA4 E6S;4A4 E @9:7B8B6B= CB7B8AB= 

A9B8ABDB8ABEFPR < BEB59AABEFS@< CBCG?SJ<BAAB= 8<A4@<><. &4>, E?45O9 

A4DGL9A<S CD<DB8AOI Q>BE<EF9@ A9 6E9784 @B7GF A4=F< E6B9 BFD4:9A<9 6 

>B?<K9EF69AAOI CB>4;4F9?SI EBB5M9EF64 @OL96<8AOI 7DO;GAB6, 6B 6A9LA<I 

CDB@9D4I BEB59=, 6 HGA>J<BA4?PAB= A47DG;>9 A4 6AGFD9AA<9 BD74AO, 6 CB>4;4F9?9 

GDB6AS H?G>FG<DGRM9= 4E<@@9FD<< 5<?4F9D4?PAOI CD<;A4>B6 K9D9C4. %FB<F 

BF@9F<FP, KFB A4CD46?9A<9 6?<SA<S CB7B8AOI < 6AGFD<CBCG?SJ<BAAOI H4>FBDB6 6 

GE?B6<SI E?45B A4DGL9AAOI Q>BE<EF9@ BF?<KAB BF ;4CB698AOI FB?P>B CB 

CB>4;4F9?R «<A89>E4 CBK9>», KFB G>4;O649F A4 <I 5B?PLGR KG6EF6<F9?PABEFP CB 

ED46A9A<R E BEF4?PAO@< 6AGFD9AA<@< BD74A4@< > <;@9A9A<R B5@9A4 69M9EF6 < 

B5GE?46?<649F 6B;@B:ABEFP <ECB?P;B64A<S 84AAB7B CB>4;4F9?S >4> E6B9B5D4;AB7B 

<A8<>4FBD4 GDB6AS CBCG?SJ<BAAB= A4CDS:9AABEF< @9F45B?<K9E><I CDBJ9EEB6. 

%D46A<F9?PAO= 4A4?<; >D4A<B?B7<K9E><I < 79@4FB?B7<K9E><I CB>4;4F9?9= 6 

GE?B6<SI 9EF9EF69AAOI < E?45B A4DGL9AAOI Q>BE<EF9@ CB>4;4? 6B;@B:ABEFP <I 

<ECB?P;B64A<S 6 >4K9EF69 <A8<>4FBDB6 (@4D>9DB6) E?45B7B A4DGL9A<S B>DG:4RM9= 

ED98O. "FD<J4F9?PAO9 >BDD9?SJ<< >D4A<B?B7<K9E><I CD<;A4>B6 G 7DO;GAB6 A4 

F9DD<FBD<< E 4AFDBCB79AAO@< A4DGL9A<S@< G>4;O64RF A4 EA<:9A<9 EF45<?PABEF< 

<I <A8<6<8G4?PAB7B D4;6<F<S. #D< QFB@ A<;><= GDB69AP >BQHH<J<9AF4 FAnm 

CD46B= < ?96B= EFBDBA K9D9C4 E6<89F9?PEF6G9F B5 GEFB=K<6B@ EBEFBSA<< 

CBCG?SJ<= 6 D4EE@4FD<649@OI Q>B?B7<K9E><I GE?B6<SI B>DG:4RM9= ED98O, KFB 

@B:AB D4EE@4FD<64FP >4> D9;G?PF4F CDB8B?:<F9?PAOI CB 6D9@9A< 484CF<6AOI 
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D94>J<= 7DO;GAB6 A4 CBEFBSAAB @9ASRM<9ES 6A9LA<9 5<BF<K9E><9 < 45<BF<K9E><9 

GE?B6<S B>DG:4RM9= ED98O. �4AAO9 484CF<6AO9 D94>J<< @B7GF A4=F< E6B9 

BFD4:9A<9, 6 K4EFABEF< 6 C9D9IB89 7DO;GAB6 A4 ;9DAB6B9 C<F4A<9, KFB 6?9KёF ;4 

EB5B= <;@9A9A<9 CDBCBDJ<= K9D9C4. �DB@9 FB7B, A4 E?45B A4DGL9AAB= F9DD<FBD<< 

A45?R849FES F9A89AJ<S A4 E@9M9A<9 CDBH<?S ?9=>BJ<FB6 6 >DB6<: 8B?S 

?<@HBJ<FB6 EA<:49FES < >B@C9AE<DG9FES CB6OL9A<9@ GDB6AS A9=FDBH<?B6, KFB 

E6<89F9?PEF6G9F B5 484CF<6AB@ BF69F9, B5GE?B6?9AAB@ A4?<K<9@ EFD9EEBDB6. 

&4>:9 BF@9K49FES G@9APL9A<9 >B?<K9EF64 QD<FDBJ<FB6, EB89D:4A<S 79@B7?B5<A4 < 

GDB6AS 79@4FB>D<F4 6 >DB6< A4 HBA9 G69?<K9A<S ED98A97B 8<4@9FD4 QD<FDBJ<FB6, 

KFB @B:AB D4EE@4FD<64FP >4> B8AG <; EFD4F97<= 8BEF<:9A<S A4EOM9A<S >DB6< 

><E?BDB8B@ 6 GE?B6<SI A4DGL9AAOI Q>BE<EF9@. 

�ECB?P;G9@O= >B@C?9>EAO= CB8IB8 6 <EE?98B64A<< EBEFBSA<S CBCG?SJ<= 

@OL96<8AOI 7DO;GAB6 CB;6B?S9F 5B?99 CB?AB BI64F<FP 6E9 4EC9>FO :<;A< 

@<>DB@4@@4?<= < 84ёF 6B;@B:ABEFP 6OS6<FP E>DOFO9 BF <EE?98B64F9?S QHH9>FO < 

>?RK96O9 @9I4A<;@O CB889D:4A<S <I BD74A<;4J<< 84:9 CD< E?45OI A4DGL9A<SI 6 

CD<DB8AOI Q>BE<EF9@4I. 'EF4AB6?9AAO9 <A8<>4FBDO (@4D>9DO) @B7GF E?G:<FP 

C9D6O@< E<7A4?4@< B 5B?99 7?B54?PAOI Q>B?B7<K9E><I CDB5?9@4I < CB;6B?SRF 

6B6D9@S CD<ASFP @9DO 8?S CD98BF6D4M9A<S CBE?98EF6<= A4DGL9A<= 

5<B?B7<K9E><I E<EF9@. �4AAO9 Q>B?B7B-H<;<B?B7<K9E><9 CB>4;4F9?< («<A89>E 

CBK><», 79@4FB?B7<K9E><9 CB>4;4F9?< < A4CD46?9A<9 E>BDD9?<DB64AABEF< 

?<A9=AOI CD<;A4>B6 K9D9C4) HBAB6OI 6<8B6 @OL96<8AOI 7DO;GAB6 @B:AB 

D4EE@4FD<64FP >4> C9DEC9>F<6AO9 >D<F9D<< 8?S BJ9A>< EBEFBSA<S Q>BE<EF9@, 

>BFBDO9 CB;6B?SRF BFA9EF< F9DD<FBD<< > E?45B A4DGL9AAO@. �4?PA9=L99 

<EE?98B64A<9 484CF<6AB= <;@9AK<6BEF< @9?><I @?9>BC<F4RM<I E?45B 

A4DGL9AAOI A4;9@AOI Q>BE<EF9@ CD<698ёF > 5B?99 7?G5B>B@G CBA<@4A<R 

@9I4A<;@B6 CB889D:4A<S 7B@9BEF4;4 CBCG?SJ<= 7DO;GAB6 6 GE?B6<SI A4D4EF4RM9= 

4AFDBCB79AAB= A47DG;><.  
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1. %D98< @OL96<8AOI 7DO;GAB6 A4<5B?PL9= 6EFD9K49@BEFPR A4 

F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 < "#) « <AE>B9» I4D4>F9D<;GRFES 6<8O 

DO:4S CB?ё6>4 < @4?4S ?9EA4S @OLP. �<A4@<>4 C?BFABEF< DO:9= CB?ё6>< 

CD98EF46?9A4 K9FODёI?9FA<@< J<>?4@<, E6S;4AAO@< E QA8B79AAO@< 

D97G?<DGRM<@< H4>FBD4@<. �;@9A9A<S C?BFABEF< @4?B= ?9EAB= @OL< 6 

@AB7B?9FA9@ C9D<B89 ABESF A9J<>?<KAO= I4D4>F9D < CD9<@GM9EF69AAB ;46<ESF BF 

6A9LA<I GE?B6<= B>DG:4RM9= ED98O. 

2. )4D4>F9D D4EF<F9?PAB7B CB>DB64 < 97B CDB9>F<6AB9 CB>DOF<9 6 GE?B6<SI 

5<BEH9DAB7B D9;9D64F4 < E?45B A4DGL9AAB= F9DD<FBD<< B>4;O64RF 

BCBED98B64AAB9 6?<SA<9 A4 D4ECD989?9A<9 7DO;GAB6 6 CDBEFD4AEF69. $O:4S 

CB?ё6>4 < @4?4S ?9EA4S @OLP A4 F9DD<FBD<< �BEFDB@E>B= B5?4EF< CD<GDBK9AO 

CD9<@GM9EF69AAB > ;4F9@AёAAO@ GK4EF>4@ E G@9D9AAB= 6?4:ABEFPR. !9E@BFDS 

A4 FB, KFB <;GK9AAO9 @<>DB@4@@4?<< FS7BF9RF > 5BD94?PAO@ 6<84@ FD46SA<EFOI 

D4EF9A<=: Galium verum L., Solidago virgaurea L., Trientalis europaea L., 

Maianthemum bifolium L., BA< @B7GF CD<ECBE45?<64FPES > B5<F4A<R A4 F9DD<FBD<< 

EB E?45O@< 4AFDBCB79AAO@< A4DGL9A<S@< E CD9B5?484A<9@ 6 H<FBJ9AB;9 

A9@BD4?PAOI 6<8B6, B Kё@ E6<89F9?PEF6G9F <I BFABE<F9?PAB 5B?PL4S 

6EFD9K49@BEFP A4 GK4EF>4I, CD<@O>4RM<I > E9?PE>BIB;S=EF69AAO@ CB?S@ ("#) 

« <AE>B9»). 

3. %GM9EF6G9F ;46<E<@BEFP Q>EF9DP9DAOI < <AF9DP9DAOI CD<;A4>B6 BF 

CB?B6B;D4EFAB= EFDG>FGDO, 8<A4@<>< C?BFABEF< CBCG?SJ<< < CB7B8AOI GE?B6<=. 

�A4K<@O9 @9:CBCG?SJ<BAAO9 D4;?<K<S 6 CDB@9D4I F9?4 7DO;GAB6 6 GE?B6<SI 

5<BEH9DAB7B D9;9D64F4 < E?45B A4DGL9AAB= F9DD<FBD<< BFEGFEF6GRF. �;@9A9A<S 

@BDHBH<;<B?B7<K9E><I CB>4;4F9?9= G DO:9= CB?ё6>< < @4?B= ?9EAB= @OL< A4 

GK4EF>4I <EE?98B64A<S EIB8AO ‒ @<A<@4?PAO9 ;A4K9A<S <A89>EB6 E9D8J4, ?ё7><I, 

CBK9>, E9?9;ёA>< A45?R84RFES 6 C9D<B8 5?47BCD<SFAOI >?<@4F<K9E><I GE?B6<= < 

BCF<@4?PAB= C?BFABEF< CBCG?SJ<<. !4<5B?PL4S KG6EF6<F9?PABEFP > <;@9A9A<R 

B5@9A4 69M9EF6 BF@9K9A4 G CB>4;4F9?S «<A89>E CBK9>», >BFBDO= @B:9F E?G:<FP 
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<A8<>4FBDB@ (@4D>9DB@) E?45B7B A4DGL9A<S B>DG:4RM9= ED98O. 

4. �;@9A9A<9 >D4A<B?B7<K9E><I CD<;A4>B6 7DO;GAB6 S6?S9FES 

KG6EF6<F9?PAO@ <A8<>4FBDB@ E?45OI 4AFDBCB79AAOI A4DGL9A<= CD<DB8AOI 

Q>BE<EF9@. �A4?<; <I <;@9AK<6BEF< < E>BDD9?<DB64AABEF< G DO:9= CB?ё6>< < 

@4?B= ?9EAB= @OL< CB>4;4?, KFB 5<BEH9DAO= D9;9D64F S6?S9FES 5B?99 

BCF<@4?PAO@ @9EFBB5<F4A<9@ CB ED46A9A<R E F9DD<FBD<9= BCOFAB-

CDB<;6B8EF69AAB7B IB;S=EF64 « <AE>B9». 'EF4AB6?9A4 ;A4K<@4S >BDD9?SJ<S 

>D4A<B@9FD<K9E><I CD<;A4>B6, I4D4>F9D<;GRM<I EC9J<H<>G C<F4A<S, EB ED98A<@ 

>B?<K9EF6B@ BE48>B6. !4 F9DD<FBD<< E 4AFDBCB79AAO@< A4DGL9A<S@< 

A45?R849FES F9A89AJ<S > D4EL<D9A<R DBEFD4?PAB= K4EF< K9D9C4 < EG:9A<R 

;4FO?BKAB= K4EF< 6 E6S;< E E9@9ABS8AO@ F<CB@ C<F4A<S. #D< BFEGFEF6<< 

4AFDBCB79AAOI A4DGL9A<= BF@9K9AO B5D4FAO9 CDBCBDJ<< K9D9C4 < ;9?9ABS8AO= 

F<C C<F4A<S. #D< QFB@ E?45O9 A4DGL9A<S CD<DB8AOI Q>BE<EF9@ A9 A4L?< E6B9 

BFD4:9A<9 6 CB>4;4F9?9 GDB6AS H?G>FG<DGRM9= 4E<@@9FD<< 5<?4F9D4?PAOI 

CD<;A4>B6 K9D9C4 G 7DO;GAB6, >BFBDO= G>4;O649F A4 EF45<?PABEFP 

BAFB79A9F<K9E>B7B D4;6<F<S 6 CBCG?SJ<SI @<>DB@4@@4?<= A4 F9DD<FBD<< "#) 

« <AE>B9». 

5. �9@4FB?B7<K9E><9 CB>4;4F9?< 7DO;GAB6 S6?SRFES A4<5B?99 

KG6EF6<F9?PAO@ <A8<>4FBDB@ A95?47BCD<SFAOI 6B;89=EF6<=. "A< ;A4K<@B 

BF?<K4RFES G BEB59=, B5<F4RM<I A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 

«�B?B7D<6E><= ?9E» < A4 F9DD<FBD<< "#) « <AE>B9»: >B?<K9EF6B ?<@HBJ<FB6, 

@BABJ<FB6, QB;<ABH<?B6, 54;BH<?B6, QD<FDBJ<FB6 6 >DB6<, 4 F4>:9 EB89D:4A<9 

79@B7?B5<A4 < GDB69AP 79@4FB>D<F4 ;A4K<@B 6OL9 G 7DO;GAB6 A4 F9DD<FBD<< 

5<BEH9DAB7B D9;9D64F4, 6 FB 6D9@S >4> >B?<K9EF6B A9=FDBH<?B6 < 8<4@9FD 

QD<FDBJ<FB6 5B?PL9 A4 E?45B A4DGL9AAB= F9DD<FBD<<.  AB7BH4>FBDAO= 

8<EC9DE<BAAO= 4A4?<; 6OS6<? F4>:9 EGM9EF69AAB9 6?<SA<9 A4 CB>4;4F9?< >DB6< 

F4><I H4>FBDB6 >4>: «CB?», «D9CDB8G>F<6AO= EF4FGE», «@4EE4 F9?4 BEB59=», 

«<A89>E E9?9;ёA><», «EF48<S CBCG?SJ<BAAB7B J<>?4». �?S @4?B= ?9EAB= @OL< 

GEF4AB6?9A4 B5D4FA4S >BDD9?SJ<S EB89D:4A<S QD<FDBJ<FB6 < GDB6AS 79@4FB>D<F4 

6 >DB6< E <A89>EB@ «EFD9EE4» (BFABL9A<9 A9=FDBH<?B6 > ?<@HBJ<F4@). 
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�9B5BF4A<K9E>B9 BC<E4A<9 �B?<K9EF6B 
Q>;9@C?SDB6 

�B?S 
CB>DOF<S 
84AAO@ 
6<8B@ 

"5<?<9 
6<84 CB 
�D4GA-
�?4A>9 

"5M99 
CDB9>F<6AB9 
CB>DOF<9, % 

5<BEH9DAO= D9;9D64F «�B?B7D<6E><= ?9E» 
9?PA<> 
?<CB6O= 

1 – 
9?PA<> 
?<CB6O= 
><E?<KAO= 

><E?<J4 B5O>AB69AA4S 
(Oxalis acetosella L.) 

1605 Q>;. 47,8 % 4 75 % 

DS5<A4 B5O>AB69AA4S 
(Sorbus aucuparia L.) 

13 Q>;. 7 % 3 

K9DA<>4 @<DFB?<EFA4S 
(Vaccinium myrtillus L.) 

20 Q>;. 6 % 3 

M<FB6A<> @G:E>B= 
(Dryopteris filix-mas L.) 

21 Q>;. 6 % 3 

;69;8K4F>4 :9EF>B?<EFA4S 
(Stellaria holostea L.) 

24 Q>;. 4 % 3 

9?P B5O>AB69AA4S  
(Picea abies (L.) H.Karst.) 

8 Q>;. 3 % 2 

>?9A BEFDB?<EFAO=  
(Acer platanoides L.) 

2 Q>;. 1 % 2 

>BEFSA<>4 >4@9A<EF4S 
(Rubus saxatilis L.) 

3 Q>;. 1 % 2 

7B?B>GKA<> �<AA9S 
(Gymnocarpium dryopteris 
L.) 

5 Q>;. 1 % 2 

c98@<KA<> 96DBC9=E><= 
(Trientalis europaea L.) 

13 Q>;. 1 % 2 

59D9;4 CGL<EF4S 
(Betula pubescens Ehrh.) 

2 Q>;. 0,8 % 1 

?<C4 @9?>B?<EFA4S  
(Tilia cordata Mill.) 

2 Q>;. 0,8 % 1 

B:<>4 6B?BE<EF4S 
(Luzula pilosa L.) 

12 Q>;. 0,6 % 1 

CB8@BD9AA<> A4EFBSM<= 
(Galium verum L.) 

10 Q>;. 0,5 % 1 

@4?<A4 B5O>AB69AA4S 
(Rubus idaeus L.) 

1 Q>;. 0,5 % 1 

>BCOF9AP 96DBC9=E><= 
(Asarum europaeum L.) 

11 Q>;. 0,3 % 1 

@4=A<> 86G?<EFAO= 
(Maianthemum bifolium L.) 

33 Q>;. 0,3 % 1 

;B?BF4DA<> B5O>AB69AAO= 
(Solidago virgaurea L.) 

5 Q>;. 0,1 % 1 

I6BM ?9EAB=  
(Equisetum sylvaticum L.) 

5 Q>;. 0,1 % 1 

;9@?SA<>4 ?9EA4S 
(Fragaria vesca L.) 

4 Q>;. 0,1 % 1 

CB8BDB:A<> 5B?PLB= 
(Plantago major L.) 

2 Q>;. 0,1 % 1 

 

  

https://ru.wikipedia.org/wiki/L.
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!4;64A<9 
5<BFBC4 

№ CDB5AB= 
C?BM48><, 
A4;64A<9 

D4EF<F9?PAB= 
4EEBJ<4J<< 

�9B5BF4A<K9E>B9 BC<E4A<9 �B?<K9EF6B 
Q>;9@C?SDB6 

�B?S 
CB>DOF<S 
84AAO@ 
6<8B@ 

"5<?<9 
6<84 CB 
�D4GA-
�?4A>9 

"5M99 
CDB9>F<6AB9 
CB>DOF<9, % 

 

2 – 9?PA<> 
?<CB6O= 
><E?<KAO= 

><E?<J4 B5O>AB69AA4S 
(Oxalis acetosella L.) 

1091 Q>;. 37 % 4 67,6 % 

M<FB6A<> @G:E>B= 
(Dryopteris filix-mas L.) 

10 Q>;. 9 % 3 

?<C4 @9?>B?<EFA4S 
(Tilia cordata Mill.) 

2 Q>;. 4 % 3 

>?9A BEFDB?<EFAO= 
(Acer platanoides L.) 

7 Q>;. 4 % 3 

>BEFSA<>4 >4@9A<EF4S 
(Rubus saxatilis L.) 

8 Q>;. 3 % 2 

B:<>4 6B?BE<EF4S 
(Luzula pilosa L.) 

23 Q>;. 3 % 2 

9?P B5O>AB69AA4S  
(Picea abies (L.) H.Karst.) 

1 Q>;. 2 % 2 

;69;8K4F>4 :9EF>B?<EFA4S 
(Stellaria holostea L.) 

11 Q>;. 2 % 2 

@4=A<> 86G?<EFAO= 
(Maianthemum bifolium L.) 

3 Q>;. 2 % 2 

c98@<KA<> 96DBC9=E><= 
(Trientalis europaea L.) 

7 Q>;. 1 % 1 

@4?<A4 B5O>AB69AA4S 
(Rubus idaeus L.) 

1 Q>;. 0,5 % 1 

;B?BF4DA<> B5O>AB69AAO= 
(Solidago virgaurea L.) 

5 Q>;. 0,1 % 1 

3 – 9?PA<> 
><E?<KAB-
M<FB6A<>B6O= 

><E?<J4 B5O>AB69AA4S 
(Oxalis acetosella L.) 

783 Q>;. 31 % 5 55 % 

M<FB6A<> @G:E>B= 
(Dryopteris filix-mas L.) 

17 Q>;. 10 % 4 

K9DA<>4 @<DFB?<EFA4S 
(Vaccinium myrtillus L.) 

7 Q>;. 1,3 % 2 

DS5<A4 B5O>AB69AA4S 
(Sorbus aucuparia L.) 

5 Q>;. 3 % 2 

;69;8K4F>4 :9EF>B?<EFA4S 
(Stellaria holostea L.) 

21 Q>;. 3 % 2 

>BEFSA<>4 >4@9A<EF4S 
(Rubus saxatilis L.) 

7 Q>;. 2 % 2 

c98@<KA<> 96DBC9=E><= 
(Trientalis europaea L.) 

7 Q>;. 1,5 % 2 

>BCOF9AP 96DBC9=E><= 
(Asarum europaeum L.) 

5 Q>;. 1 % 1 

@4=A<> 86G?<EFAO= 
(Maianthemum bifolium L.) 

9 Q>;. 1 % 1 

B:<>4 6B?BE<EF4S 
(Luzula pilosa L.) 

10 Q>;. 0,9 % 1 

>?9A BEFDB?<EFAO=  
(Acer platanoides L.) 

3 Q>;. 0,3 % 1 
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!4;64A<9 
5<BFBC4 

№ CDB5AB= 
C?BM48><, 
A4;64A<9 

D4EF<F9?PAB= 
4EEBJ<4J<< 

�9B5BF4A<K9E>B9 
BC<E4A<9 

�B?<K9EF6B 
Q>;9@C?SDB6 

�B?S 
CB>DOF<S 
84AAO@ 
6<8B@ 

"5<?<9 
6<84 CB 
�D4GA-
�?4A>9 

"5M99 
CDB9>F<6AB9 
CB>DOF<9, % 

 

4 – 9?PA<> 
><E?<KAB-
M<FB6A<>B6O= 

><E?<J4 B5O>AB69AA4S 
(Oxalis acetosella L.) 

191 Q>;. 18 % 4 45,1 % 

M<FB6A<> @G:E>B= 
(Dryopteris filix-mas L.) 

40 Q>;. 11 % 4 

@4=A<> 86G?<EFAO= 
(Maianthemum bifolium L.) 

23 Q>;. 7 % 3 

>?9A BEFDB?<EFAO=  
(Acer platanoides L.) 

7 Q>;. 4 % 3 

CB8@BD9AA<> A4EFBSM<= 
(Galium verum L.) 

41 Q>;. 3 % 2 

>BEFSA<>4 >4@9A<EF4S 
(Rubus saxatilis L.) 

5 Q>;. 1 % 2 

c98@<KA<> 96DBC9=E><= 
(Trientalis europaea L.) 

3 Q>;. 0,6 % 1 

B:<>4 6B?BE<EF4S 
(Luzula pilosa L.) 

2 Q>;. 0,3 % 1 

>BCOF9AP 96DBC9=E><= 
(Asarum europaeum L.) 

6 Q>;. 0,2 % 1 

5 – 
9?PA<> 
?<CB6O= 
><E?<KAO= 

><E?<J4 B5O>AB69AA4S 
(Oxalis acetosella L.) 

213 Q>;. 14 % 4 38 % 

M<FB6A<> @G:E>B= 
(Dryopteris filix-mas L.) 

32 Q>;. 10 % 3 

>BEFSA<>4 >4@9A<EF4S 
(Rubus saxatilis L.) 

5 Q>;. 4 % 2 

CB8@BD9AA<> A4EFBSM<= 
(Galium verum L.) 

13 Q>;. 3,2 % 2 

?<C4 @9?>B?<EFA4S  
(Tilia cordata Mill.) 

13 Q>;. 3 % 2 

K9DA<>4 @<DFB?<EFA4S 
(Vaccinium myrtillus L.) 

14 Q>;. 1,3 % 2 

>?9A BEFDB?<EFAO=  
(Acer platanoides L.) 

1 Q>;. 1 % 1 

@4=A<> 86G?<EFAO= 
(Maianthemum bifolium L.) 

11 Q>;. 0,9 % 1 

c98@<KA<> 96DBC9=E><= 
(Trientalis europaea L.) 

4 Q>;. 0,6 % 1 

6 – 9?PA<> 
><E?<KAB-
M<FB6A<>B6O= 

M<FB6A<> @G:E>B= 
(Dryopteris filix-mas L.) 

43 Q>;. 24 % 4 64 % 

><E?<J4 B5O>AB69AA4S 
(Oxalis acetosella L.) 

160 Q>;. 15 % 4 

DS5<A4 B5O>AB69AA4S 
(Sorbus aucuparia L.) 

3 Q>;. 9 % 3 

;69;8K4F>4 :9EF>B?<EFA4S 
(Stellaria holostea L.) 

40 Q>;. 8 % 3 

CB8@BD9AA<> A4EFBSM<= 
(Galium verum L.) 

16 Q>;. 2,8 % 3 

 

  

https://ru.wikipedia.org/wiki/L.
https://ru.wikipedia.org/wiki/L.
https://ru.wikipedia.org/wiki/L.
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№ CDB5AB= 
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A4;64A<9 

D4EF<F9?PAB= 
4EEBJ<4J<< 

�9B5BF4A<K9E>B9 BC<E4A<9 �B?<K9EF6B 
Q>;9@C?SDB6 

�B?S 
CB>DOF<S 
84AAO@ 
6<8B@ 

"5<?<9 
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"5M99 
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?<C4 @9?>B?<EFA4S  
(Tilia cordata Mill.) 

3 Q>;. 1,8 % 2 

 

K9DA<>4 @<DFB?<EFA4S 
(Vaccinium myrtillus L.) 

2 Q>;. 1,5 % 2 

c98@<KA<> 96DBC9=E><= 
(Trientalis europaea L.) 

4 Q>;. 1 % 1 

>BEFSA<>4 >4@9A<EF4S 
(Rubus saxatilis L.) 

7 Q>;. 0,7 % 1 

>BCOF9AP 96DBC9=E><= 
(Asarum europaeum L.) 

3 Q>;. 0,2 % 1 

9?PA<> 
59D9;B6O= 

7 – 9?PA<> 
B:<>B6B-
><E?<KAO= 

B:<>4 6B?BE<EF4S 
(Luzula pilosa L.) 

23 Q>;. 26 % 4 71 % 

><E?<J4 B5O>AB69AA4S 
(Oxalis acetosella L.) 

218 Q>;. 12 % 4 

K9DA<>4 @<DFB?<EFA4S 
(Vaccinium myrtillus L.) 

12 Q>;. 10 % 3 

7B?B>GKA<> �<AA9S 
(Gymnocarpium dryopteris L.) 

10 Q>;. 9 % 3 

>BEFSA<>4 >4@9A<EF4S 
(Rubus saxatilis L.) 

12 Q>;. 7 % 3 

9?P B5O>AB69AA4S  
(Picea abies (L.) H.Karst.) 

1 Q>;. 4 % 2 

DS5<A4 B5O>AB69AA4S 
(Sorbus aucuparia L.) 

3 Q>;. 2 % 2 

;69;8K4F>4 :9EF>B?<EFA4S 
(Stellaria holostea L.) 

8 Q>;. 1 % 2 

8 – 9?PA<> 
K9DA<KAB-
><E?<KAO= 

K9DA<>4 @<DFB?<EFA4S 
(Vaccinium myrtillus L.) 

40 Q>;. 26 % 4 46 % 

><E?<J4 B5O>AB69AA4S 
(Oxalis acetosella L.) 

399 Q>;. 11 % 4 

9?P B5O>AB69AA4S  
(Picea abies (L.) H.Karst.) 

4 Q>;. 3 % 3 

?<C4 @9?>B?<EFA4S  
(Tilia cordata Mill.) 

4 Q>;. 3 % 3 

DS5<A4 B5O>AB69AA4S 
(Sorbus aucuparia L.) 

1 Q>;. 1 % 2 

B:<>4 6B?BE<EF4S 
(Luzula pilosa L.) 

3 Q>;. 1 % 2 

c98@<KA<> 96DBC9=E><= 
(Trientalis europaea L.) 

7 Q>;. 0,5 % 1 

;69;8K4F>4 :9EF>B?<EFA4S 
(Stellaria holostea L.) 

6 Q>;. 0,5 % 1 

9 – 9?PA<> 
@4=A<>B6O= 

@4=A<> 86G?<EFAO= 
(Maianthemum bifolium L.) 

21 Q>;. 11 % 4 27 % 

7B?B>GKA<> �<AA9S 
(Gymnocarpium dryopteris L.) 

19 Q>;. 7 % 3 

?<C4 @9?>B?<EFA4S  
(Tilia cordata Mill.) 

5 Q>;. 4 % 3 
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!4;64A<9 
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№ CDB5AB= 
C?BM48><, 
A4;64A<9 

D4EF<F9?PAB= 
4EEBJ<4J<< 

�9B5BF4A<K9E>B9 BC<E4A<9 �B?<K9EF6B 
Q>;9@C?SDB6 

�B?S 
CB>DOF<S 
84AAO@ 
6<8B@ 

"5<?<9 
6<84 CB 
�D4GA-
�?4A>9 

"5M99 
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><E?<J4 B5O>AB69AA4S 
(Oxalis acetosella L.) 

73 Q>;. 3 % 3 

 

DS5<A4 B5O>AB69AA4S 
(Sorbus aucuparia L.) 

4 Q>;. 1 % 2 

c98@<KA<> 96DBC9=E><= 
(Trientalis europaea L.) 

6 Q>;. 0,5 % 1 

I6BM ?9EAB=  
(Equisetum sylvaticum L.) 

3 Q>;. 0,5 % 1 

"#) « <AE>B9» 
9?PA<> E 
CB8DBEFB@ 
<; ?9M<AO  

1 – 9?PA<> 
>BCOF9A96B-
><E?<KAO= 

>BCOF9AP 96DBC9=E><= 
(Asarum europaeum L.) 

119 Q>;. 12 % 4 37,8 % 

><E?<J4 B5O>AB69AA4S 
(Oxalis acetosella L.) 

167 Q>;. 9 % 4 

;69;8K4F>4 ?4AJ9FB?<EFA4S 
(Stellaria holostea L.) 

27 Q>;. 6 % 3 

K<EFBF9? 5B?PLB= 
(Chelidonium majus L.) 

9 Q>;. 4 % 3 

?<C4 @9?>B?<EFA4S  
(Tilia cordata Mill.) 

6 Q>;. 2 % 3 

?4A8OL @4=E><= 
(Convallaria majalis L.) 

2 Q>;. 2 % 3 

BE<A4 B5O>AB69AA4S 
(Populus tremula L.) 

2 Q>;. 1 % 1 

>D4C<64 86G8B@A4S  
(Urtica dioica L.) 

4 Q>;. 1 % 1 

M<FB6A<> @G:E>B= 
(Dryopteris filix-mas L.) 

2 Q>;. 0,7 % 1 

2 – 9?PA<> 
><E?<KAO= E 
CB8DBEFB@ <; 
?9M<AO 

><E?<J4 B5O>AB69AA4S 
(Oxalis acetosella L.) 

249 Q>;. 25,2 % 4 54 % 

M<FB6A<> @G:E>B= 
(Dryopteris filix-mas L.) 

10 Q>;. 11 % 3 

K<EFBF9? 5B?PLB= 
(Chelidonium majus L.) 

12 Q>;. 8 % 3 

;69;8K4F>4 ?4AJ9FB?<EFA4S 
(Stellaria holostea L.) 

23 Q>;. 5 % 3 

@SF4 CB?964S 
(Mentha arvensis L.) 

9 Q>;. 2 % 3 

?4A8OL @4=E><= 
(Convallaria majalis L.) 

2 Q>;. 1 % 2 

EAOFP B5O>AB69AA4S 
(Aegopodium podagraria L.) 

3 Q>;. 1 % 2 

>D4C<64 86G8B@A4S  
(Urtica dioica L.) 

1 Q>;. 0,5 % 1 

>BCOF9AP 96DBC9=E><= 
(Asarum europaeum L.) 

4 Q>;. 0,2 % 1 

6BDBA<= 7?4; 
K9FOD9I?<EFAO=  
(Paris quadrifolia L.) 

1 Q>;. 0,1 % 1 
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!4;64A<9 
5<BFBC4 

№ CDB5AB= 
C?BM48><, 
A4;64A<9 

D4EF<F9?PAB= 
4EEBJ<4J<< 

�9B5BF4A<K9E>B9 BC<E4A<9 �B?<K9EF6B 
Q>;9@C?SDB6 

�B?S 
CB>DOF<S 
84AAO@ 
6<8B@ 

"5<?<9 
6<84 CB 
�D4GA-
�?4A>9 

"5M99 
CDB9>F<6AB9 
CB>DOF<9, % 

 

3 – 9?PA<> 
><E?<KAB-
K<EFBF9?B6O= 

><E?<J4 B5O>AB69AA4S 
(Oxalis acetosella L.) 

311 Q>;. 37 % 5 57 % 

K<EFBF9? 5B?PLB= 
(Chelidonium majus L.) 

11 Q>;. 6,5 % 4 

@SF4 CB?964S 
(Mentha arvensis L.) 

9 Q>;. 6 % 4 

5DGAA9D4 >DGCAB?<EFA4S 
(Brunnera macrophylla 
(Adams) I.M.Johnst.) 

7 Q>;. 4,5 % 3 

M<FB6A<> @G:E>B= 
(Dryopteris filix-mas L.) 

5 Q>;. 1,5 % 2 

>D4C<64 86G8B@A4S  
(Urtica dioica L.) 

3 Q>;. 0,8 % 1 

EAOFP B5O>AB69AA4S 
(Aegopodium podagraria L.) 

1 Q>;. 0,5 % 1 

>BCOF9AP 96DBC9=E><= 
(Asarum europaeum L.) 

4 Q>;. 0,5 % 1 

6BDBA<= 7?4; 
K9FOD9I?<EFAO=  
(Paris quadrifolia L.) 

1 Q>;. 0,2 % 1 

4 – 9?PA<> 
><E?<KAO= E 
CB8DBEFB@ <; 
?9M<AO 

><E?<J4 B5O>AB69AA4S 
(Oxalis acetosella L.) 

348 Q>;. 27 % 5 49,4 % 

K<EFBF9? 5B?PLB= 
(Chelidonium majus L.) 

5 Q>;. 7 % 3 

>D4C<64 86G8B@A4S  
(Urtica dioica L.) 

11 Q>;. 4 % 3 

EAOFP B5O>AB69AA4S 
(Aegopodium podagraria L.) 

9 Q>;. 4 % 3 

;69;8K4F>4 ?4AJ9FB?<EFA4S 
(Stellaria holostea L.) 

10 Q>;. 3 % 3 

@SF4 CB?964S 
(Mentha arvensis L.) 

3 Q>;. 1,5 % 2 

M<FB6A<> @G:E>B= 
(Dryopteris filix-mas L.) 

1 Q>;. 1,5 % 2 

>BCOF9AP 96DBC9=E><= 
(Asarum europaeum L.) 

8 Q>;. 0,5 % 1 

?4A8OL @4=E><= 
(Convallaria majalis L.) 

2 Q>;. 0,5 % 1 

9?P B5O>AB69AA4S  
(Picea abies (L.) H.Karst.) 

1 Q>;. 0,4 % 1 

5 – 9?PA<> 
>BCOF9A96B-
><E?<KAO= 

><E?<J4 B5O>AB69AA4S 
(Oxalis acetosella L.) 

367 Q>;. 20 % 4 41 % 

>BCOF9AP 96DBC9=E><= 
(Asarum europaeum L.) 

51 Q>;. 17 % 3 

@SF4 CB?964S 
(Mentha arvensis L.) 

5 Q>;. 2 % 2 

EAOFP B5O>AB69AA4S 
(Aegopodium podagraria L.) 

8 Q>;. 0,8 % 1 

;69;8K4F>4 ?4AJ9FB?<EFA4S 
(Stellaria holostea L.) 

7 Q>;. 0,8 % 1 

  



168 

#DB8B?:9A<9 CD<?B:9A<S 7 

 

!4;64A<9 
5<BFBC4 

№ CDB5AB= 
C?BM48><, 
A4;64A<9 
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84AAO@ 
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@4?<A4 B5O>AB69AA4S 
(Rubus idaeus L.) 

2 Q>;. 0,3 % 1 

 CB8BDB:A<> 5B?PLB= 
(Plantago major L.) 

4 Q>;. 0,1 % 1 

59D9;AS> 
EAOF96O= 
 

6 – 59D9;AS> 
EAOF96O= 

EAOFP B5O>AB69AA4S 
(Aegopodium podagraria L.) 

66 Q>;. 29 % 4 55,4 % 

B6ESA<J4 ?G7B64S  
(Festuca pratensis Huds.) 

49 Q>;. 19 % 3 

;9@?SA<>4 ?9EA4S 
(Fragaria vesca L.) 

17 Q>;. 6 % 3 

K9Dё@GI4 B5O>AB69AA4S 
(Prunus padus L.) 

2 Q>;. 0,3 % 1 

;69;8K4F>4 ?4AJ9FB?<EFA4S 
(Stellaria holostea L.) 

7 Q>;. 0,3 % 1 

DB@4L>4 ?9>4DEF69AA4S 
(Matricaria chamomilla L.) 

5 Q>;. 0,3 % 1 

>?9A BEFDB?<EFAO=  
(Acer platanoides L.) 

2 Q>;. 0,2 % 1 

CB?OAP B5O>AB69AA4S 
(Artemisia vulgaris L.) 

1 Q>;. 0,1 % 1 

CB8BDB:A<> 5B?PLB= 
(Plantago major L.) 

5 Q>;. 0,1 % 1 

:9?FGLA<> D4E><8<EFO= 
(Erysimum diffusum Ehrh.) 

3 Q>;. 0,1 % 1 

7 – 59D9;AS> 
EAOF96B-
;9@?SA<KAO= 

EAOFP B5O>AB69AA4S 
(Aegopodium podagraria L.) 

42 Q>;. 26 % 4 43 % 

;9@?SA<>4 ?9EA4S 
(Fragaria vesca L.) 

20 Q>;. 12 % 4 

BEB>4 ?9EA4S 
(Carex sylvatica Huds.) 

3 Q>;. 2 % 3 

CB8BDB:A<> 5B?PLB= 
(Plantago major L.) 

9 Q>;. 1,5 % 2 

DS5<A4 B5O>AB69AA4S 
(Sorbus aucuparia L.) 

1 Q>;. 1 % 1 

?<C4 @9?>B?<EFA4S  
(Tilia cordata Mill.) 

1 Q>;. 0,5 % 1 

8 – 59D9;AS> 
EAOF96B-
;9@?SA<KAO= 

;9@?SA<>4 ?9EA4S 
(Fragaria vesca L.) 

65 Q>;. 29 % 4 63,1 % 

EAOFP B5O>AB69AA4S 
(Aegopodium podagraria L.) 

30 Q>;. 11 % 4 

BEB>4 ?9EA4S 
(Carex sylvatica Huds.) 

11 Q>;. 8 % 3 

B?PI4 E9D4S 
(Alnus incana (L.) Moench) 

2 Q>;. 3 % 3 

CB8BDB:A<> 5B?PLB= 
(Plantago major L.) 

7 Q>;. 2 % 2 

B8G64AK<> ?9>4DEF69AAO= 
(Taraxacum officinale 
(L.) Webb ex F.H.Wigg.) 

2 Q>;. 2 % 2 

5G8D4 C?RM96<8A4S 
(Glechoma hederacea L.) 

5 Q>;. 2 % 2 
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#DB8B?:9A<9 CD<?B:9A<S 7 

 

!4;64A<9 
5<BFBC4 

№ CDB5AB= 
C?BM48><, 
A4;64A<9 

D4EF<F9?PAB= 
4EEBJ<4J<< 

�9B5BF4A<K9E>B9 BC<E4A<9 �B?<K9EF6B 
Q>;9@C?SDB6 

�B?S 
CB>DOF<S 
84AAO@ 
6<8B@ 

"5<?<9 
6<84 CB 
�D4GA-
�?4A>9 

"5M99 
CDB9>F<6AB9 
CB>DOF<9, % 

 

 

CB8@BD9AA<> A4EFBSM<= 
(Galium verum L.) 

5 Q>;. 2 % 2 

 

;69DB5B= CDB8ODS6?9AAO= 
(Hypericum perforatum L.) 

4 Q>;. 1,5 % 2 

@4A:9F>4 B5O>AB69AA4S 
(Alchemilla vulgaris L.) 

6 Q>;. 1,3 % 2 

BEBF CB?96B= 
(Sonchus arvensis L.) 

3 Q>;. 1 % 1 

DB@4L>4 ?9>4DEF69AA4S 
(Matricaria chamomilla L.) 

1 Q>;. 0,5 % 1 

;69;8K4F>4 ?4AJ9FB?<EFA4S 
(Stellaria holostea L.) 

3 Q>;. 0,3 % 1 

>D4C<64 86G8B@A4S  
(Urtica dioica L.) 

2 Q>;. 0,3 % 1 

>BCOF9AP 96DBC9=E><= 
(Asarum europaeum L.) 

13 Q>;. 0,2 % 1 

9 – 59D9;AS> 
EAOF96B-
>BCOF9A96B-
;?BF4DA<>B6B-
BEB>B6O= 

EAOFP B5O>AB69AA4S 
(Aegopodium podagraria L.) 

40 Q>;. 9 % 3 38 % 

>BCOF9AP 96DBC9=E><= 
(Asarum europaeum L.) 

21 Q>;. 5 % 3 

;B?BF4DA<> B5O>AB69AAO= 
(Solidago virgaurea L.) 

10 Q>;. 5 % 3 

BEB>4 ?9EA4S 
(Carex sylvatica Huds.) 

20 Q>;. 4 % 3 

CB8@BD9AA<> A4EFBSM<= 
(Galium verum L.) 

6 Q>;. 2 % 2 

;9@?SA<>4 ?9EA4S 
(Fragaria vesca L.) 

11 Q>;. 2 % 2 

K<EFBF9? 5B?PLB= 
(Chelidonium majus L.) 

5 Q>;. 2 % 2 

7B?B>GKA<> �<AA9S 
(Gymnocarpium dryopteris L.) 

7 Q>;. 1 % 1 

CB8BDB:A<> 5B?PLB= 
(Plantago major L.) 

9 Q>;. 0,5 % 1 

K9DAB7B?B6>4 B5O>AB69AA4S 
(Prunella vulgaris L.) 

2 Q>;. 0,1 % 1 

  

https://ru.wikipedia.org/wiki/L.
https://ru.wikipedia.org/wiki/L.
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#DB8B?:9A<9 CD<?B:9A<S 8 
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177 
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#DB8B?:9A<9 CD<?B:9A<S 8 
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#DB8B?:9A<9 CD<?B:9A<S 8 
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#DB8B?:9A<9 CD<?B:9A<S 8 
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#D<?B:9A<9 9 

 

 BDHB@9FD<K9E>4S I4D4>F9D<EF<>4 DO:9= CB?ё6><, B5<F4RM9= A4 
F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 «�B?B7D<6E><= ?9E»  

6 C9D<B8 2012–2023 77. 
 

   #B>4;4F9?< 

 

 

�B8 

 4EE4 F9?4, 7 
�?<A4 7B?B6O < 
FG?B6<M4 (L), 

@@ 

�?<A4 I6BEF4 
(%), @@ 

�?<A4 ;48A9= 

EFGCA< (P), @@ 

�OEBF4 GI4 (A), 
@@ 

M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv 

2012 24,2±1,7 7,1 86,5±3,0 35,42 36,7±1,6 18,54 15,3±0,3 19,6 15,31±0,4 26,1 
2013 24,1±1,3 5,5 92,5±0,2 9,8 45,0±0,1 10,5 16,2±0,1 0,1 13,1±0,3 11,3 
2014 26,2±1,2 21,1 89,4±2,0 22,5 45,4±1,1 23,7 17,1±0,5 27,3 14,2±0,7 48,0 
2015 23,6±1,4 5,7 84,9±1,7 11,0 44,1±0,1 12,3 16,9±0,3 11,1 12,2±0,2 11,3 
2017 26,5±1,8 22,3 89,2±2,4 8,9 40,7±1,9 15,9 15,9±0,3 6,6 12,2±0,4 9,9 
2018 30,5±2,2 46,4 86,0±2,3 16,8 30,8±1,4 28,0 12,5±0,3 14,7 10,7±0,2 13,0 
2019 27,6±0,9 11,4 89,8±1,1 4,2 39,9±0,7 6,5 16,5±0,4 7,6 12,6±0,4 11,2 
2021 25,7±1,1 26,4 88,0±1,9 13,5 40,2±0,8 11,3 16,4±0,2 8,4 12,6±0,3 13,0 
2022 20,4±0,8 32,2 78,1±1,2 14,1 35,8±0,7 18,2 14,4±0,1 12,7 9,5±0,2 20,6 
2023 20,6±1,7 31,7 80,3±3,0 14,1 37,7±1,6 17,1 16,1±0,5 12,1 11,34±0,4 15,0 

 
 BDHB@9FD<K9E>4S I4D4>F9D<EF<>4 @4?B= ?9EAB= @OL<, B5<F4RM9= A4 

F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 «�B?B7D<6E><= ?9E»  
6 C9D<B8 2012–2023 77. 

 
    #B>4;4F9?< 

 

 

�B8 

 4EE4 F9?4, 7 
�?<A4 7B?B6O < 
FG?B6<M4 (L), 

@@ 

�?<A4 I6BEF4 
(%), @@ 

�?<A4 ;48A9= 

EFGCA< (P), @@ 

�OEBF4 GI4 (A), 
@@ 

M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv 

2012  18,6±2,5 25,1 82,6±1,9 3,8 74,0±1,5 6,7 16,5±0,4 1,0 14,4±0,3 4,9 

2013  15,2±1,9 21,5 75,6±1,2 2,9 73,3±0,9 8,7 16,1±0,5 18,2 13,1±0,3 1,6 

2014  20,5±1,4 28,1 82,5±1,6 7,8 81,5±1,6 8,1 19,5±0,3 8,1 14,6±0,2 5,2 

2015  21,4±2,0 7,3 80,4±1,7 7,5 78,1±2,2 9,9 20,8±0,5 8,8 14,4±0,5 9,2 

2016  20,2±1,1 4,0 75,8±7,4 4,7 74,2±5,4 1,0 20,0±0,5 5,0 13,0±0,3 4,0 

2021  10,6±1,3 32,7 64,9±4,1 16,6 54,2±5,4 24,2 16,5±0,6 9,1 10,9±0,4 10,2 

2022  17,8±1,1 25,9 72,7±1,7 9,5 70,0±1,6 9,3 16,5±0,4 9,3 11,2±0,3 12,4 

2023  21,1±1,9 20,7 80,1±3,4 10,0 77,8±1,7 6,4 18,4±1,1 13,2 11,6±0,6 11,8 

 
 BDHB@9FD<K9E>4S I4D4>F9D<EF<>4 CBCG?SJ<= @OL96<8AOI 7DO;GAB6, 
B5<F4RM<I A4 F9DD<FBD<< "#) « <AE>B9» 6 C9D<B8 2021–2023 77. 

 
#B>4;4-
F9?< 

 

�B8 

 4EE4 F9?4, 7 �?<A4 7B?B6O < 
FG?B6<M4 (L), @@ 

�?<A4 I6BEF4 (%), 
@@ 

�?<A4 ;48A9= 

EFGCA< (P), @@ 

�OEBF4 GI4 (A), 
@@ 

M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv 

$O:4S CB?ё6>4 
2021 18,99±1,13 22,17 77,19±1,97 8,88 41,57±0,82 7,04 14,94±0,36 8,63 9,97±0,36 12,37 
2022 18,33±0,98 26,38 81,44±1,78 10,49 38,40±0,78 10,26 15,20±0,22 7,42 10,77±0,16 7,47 
2023 19,68±1,80 30,35 83,47±2,54 9,96 36,47±1,30 11,57 15,25±0,40 8,87 10,06±0,32 10,54 

  4?4S ?9EA4S @OLP 
2021  13,47±0,90 19,45 69,90±2,12 8,36 71,83±1,89 6,88 17,09±0,47 7,67 11,38±0,40 8,86 
2022  12,50±1,23 28,41 67,20±2,26 9,50 69,30±2,07 7,30 17,01±0,46 7,62 11,06±0,39 9,38 
2023  11,64±0,62 24,82 73,00±2,33 16,80 80,30±1,14 8,10 16,81±0,34 14,7 10,61±0,22 13,00 
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#D<?B:9A<9 10 

 

 BDHBH<;<B?B7<K9E><9 CD<;A4>< DO:9= CB?ё6><, B5<F4RM9= A4 
F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 «�B?B7D<6E><= ?9E»  

6 C9D<B8 2012–2023 77. (7) 
 

          #B>4;4- 
                F9?< 

�B8 

 4EE4 E9D8J4  4EE4 CBK9>  4EE4 ?ё7><I  4EE4 E9?9;ёA><  4EE4 C9K9A< 

M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv 

2012 0,15±0,03 20,0 0,19±0,05 23,42 0,54±0,07 22,10 0,08±0,01 16,32 0,98±0,15 37,70 
2013 0,15±0,01 1,28 0,21±0,01 0,07 0,27±0,04 13,42 0,20±0,02 9,45 1,77±0,13 7,39 
2014 0,15±0,09 28,50 0,19±0,04 11,40 0,29±0,20 43,00 0,25±0,07 12,70 1,64±0,11 30,20 
2015 0,25±0,04 42,10 0,13±0,01 38,5 0,33±0,04 61,00 0,30±0,05 19,00 3,58±0,45 33,00 
2017 0,19±0,01 22,02 0,20±0,02 30,44 0,29±0,02 29,50 0,24±0,02 23,84 2,01±0,22 36,80 
2018 0,21± 0,01 37,74 0,25±0,02 58,52 0,34±0,03 48,00 0,16±0,02 64,54 2,14± 0,16 47,12 
2019 0,19±0,02 30,84 0,24±0,02 29,83 0,26±0,02 28,15 0,06±0,01 34,55 2,11±0,25 42,47 
2021 0,18±0,01 25,58 0,19±0,01 32,17 0,14±0,01 30,52 0,12±0,01 42,28 1,52±0,06 21,74 
2022 0,17±0,01 28,38 0,19±0,01 28,69 0,13±0,01 25,67 0,11±0,01 32,14 1,48±0,58 34,38 
2023 0,20±0,02 26,44 0,27±0,02 24,06 0,38±0,03 27,78 0,12±0,04 33,38 1,48±0,11 28,19 

 BDHBH<;<B?B7<K9E><9 CD<;A4>< @4?B= ?9EAB= @OL<, B5<F4RM9= A4 
F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 «�B?B7D<6E><= ?9E» 

6 C9D<B8 2012–2023 77. (7) 
 

        #B>4;4-  
F9?< 

�B8 

 4EE4 E9D8J4  4EE4 CBK9>  4EE4 ?ё7><I  4EE4 E9?9;ёA><  4EE4 C9K9A< 

M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv 

2012 0,12±0,01 33,18 0,13±0,01 47,48 0,35±0,07 71,53 0,09±0,01 35,81 0,93±0,14 37,70 
2013 0,15±0,02 1,28 0,15±0,01 32,07 0,16±0,01 33,90 0,06±0,01 32,37 1,14±0,08 39,16 
2014 0,16±0,01 27,85 0,29±0,05 38,11 0,23±0,0,2 41,45 0,07±0,01 46,93 1,49±0,13 36,72 
2015 0,20±0,03 65,00 0,17±0,05 26,00 0,33±0,07 65,70 0,08±0,02 42,30 1,71±0,27 55,90 
2016 0,17±0,04 49,00 0,15±0,04 53,00 0,20±0,05 40,82 0,22±0,05 45,00 0,85±0,20 48,00 
2021 0,10±0,01 35,71 0,08±0,01 19,64 0,07±0,03 10,32 0,08±0,01 30,62 0,56±0,06 26,86 
2022 0,15±0,01 27,03 0,17±0,01 28,05 0,11±0,01 21,11 0,06±0,01 40,51 1,03±0,08 27,05 
2023 0,20±0,02 20,18 0,25±0,03 22,99 0,46±0,02 15,95 0,11±0,05 55,49 1,41±0,19 25,76 

 BDHBH<;<B?B7<K9E><9 CD<;A4>< CBCG?SJ<= @OL96<8AOI 7DO;GAB6, 
B5<F4RM<I A4 F9DD<FBD<< "#) « <AE>B9» 6 C9D<B8 2021–2023 77. (7) 

 
#B>4;4 

-F9?< 

�B8 

 4EE4 E9D8J4  4EE4 CBK9>  4EE4 ?ё7><I  4EE4 E9?9;ёA><  4EE4 C9K9A< 

M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv 

$O:4S CB?ё6>4 
2021 0,13±0,01 19,77 0,14±0,01 15,52 0,09±0,01 19,11 0,09±0,02 28,29 1,34±0,10 26,86 
2022 0,16±0,01 25,22 0,18±0,01 26,71 0,11±0,01 30,07 0,08±0,01 52,48 1,18±0,08 28,96 
2023 0,16±0,01 21,72 0,15±0,01 13,80 0,12±0,02 29,65 0,07±0,02 23,74 1,23±0,13 27,87 

  4?4S ?9EA4S @OLP 
2021 0,12±0,01 13,70 0,08±0,01 15,29 0,10±0,01 18,99 0,06±0,01 34,84 0,67±0,05 19,50 
2022 0,10±0,01 15,40 0,08±0,01 15,81 0,16±0,02 11,18 0,06±0,01 39,95 0,58±0,06 25,95 
2023 0,16±0,01 17,74 0,11±0,02 18,25 0,14±0,01 18,00 0,04±0,01 24,54 0,76±0,16 17,21 
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#D<?B:9A<9 11 

�A89>EO 6AGFD9AA<I BD74AB6 BEB59= DO:9= CB?ё6><, B5<F4RM9= A4 
F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 «�B?B7D<6E><= ?9E»  

6 C9D<B8 2012–2023 77. (‰) 
 

#B>4;4- 
F9?< 

�B8 

�A89>E E9D8J4 �A89>E CBK9> �A89>E ?ё7><I �A89>E 
E9?9;ёA>< 

�A89>E C9K9A< 

M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv 

2012 7,28±0,79 51,51 8,60±1,33 72,10 23,71±4,86 43,94 6,44±1,07 78,11 44,27±2,09 22,16 
2013 7,14±0,97 13,58 8,37±1,19 34,76 11,79±2,53 52,66 8,26±2,00 59,56 64,14±3,53 13,48 
2014 7,04±0,77 49,43 9,35±1,09 52,32 10,56±1,71 72,72 7,29±1,19 73,10 62,12±3,80 27,83 
2015  4,77±0,33 35,22 4,85±0,22 11,34 14,14±0,85 84,9 6,30±1,37 11,11 72,30±5,57 39,28 
2017  7,19±0,32 14,60 7,48±0,61 27,24 14,14±0,57 25,67 9,11±0,39 14,18 69,14±8,29 39,78 
2018  7,50±0,42 34,26 7,95±0,49 37,07 12,41±1,38 61,78 5,98±0,55 54,08 72,23±3,10 26,45 
2019 7,43±0,30 14,63 7,92±0,46 20,95 10,05±0,35 23,78 1,92±0,08 14,50 73,35±1,25 6,14 
2021  7,53±0,17 13,22 8,58±0,21 14,94 11,48±0,32 23,78 4,76±0,27 32,63 69,42±1,54 13,51 
2022  8,43±0,20 17,83 8,93±0,18 15,73 15,60±0,20 23,65 5,52±0,21 27,64 71,75±1,78 18,26 
2023  9,15±0,33 14,18 6,73±0,31 17,46 18,89±0,83 17,08 5,08±0,38 29,62 72,79±2,05 11,06 

�A89>EO 6AGFD9AA<I BD74AB6 @4?B= ?9EAB= @OL<, B5<F4RM9= A4 
F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 «�B?B7D<6E><= ?9E» 

6 C9D<B8 2012–2023 77. (‰) 

 
#B>4;4-
F9?< 

�B8 

�A89>E E9D8J4 �A89>E CBK9> �A89>E ?ё7><I �A89>E E9?9;ёA>< �A89>E C9K9A< 

M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv 

2012 7,38±1,36 61,2 7,56±1,62 70,8 19,36±4,88 83,3 5,15±0,75 48,5 41,42±4,44 35,4 
2013 8,92±0,57 35,8 9,94±4,12 26,0 10,68±0,60 31,6 4,79±1,37 94,1 57,12±5,52 51,4 
2014 7,92±0,30 15,6 10,1±1,04 41,15 10,19±0,90 35,6 3,44±0,37 43,8 68,34±5,61 32,9 
2015 5,20±0,71 36,9 6,46±4,86 30,0 11,34±1,11 47,7 6,58±1,97 23,7 63,64±6,32 34,3 
2016 9,80±1,42 25,1 8,78±1,72 33,9 12,36±2,98 41,8 10,04±2,66 37,4 56,34±11,63 35,7 
2021 8,68±0,86 22,16 8,20±0,75 18,26 11,18±0,43 10,16 5,34±0,53 19,68 62,03±2,92 10,53 
2022 8,50±0,42 16,90 9,76±0,36 12,61 12,26±0,27 14,83 3,64±0,29 22,95 66,98±2,18 10,79 

2023 9,14±0,26 13,82 11,27±0,90 18,17 21,51±1,83 19,04 1,78±0,67 28,32 64,95±4,54 15,76 

 BDHBH<;<B?B7<K9E><9 <A89>EO BEB59= CBCG?SJ<= @OL96<8AOI 7DO;GAB6, 
B5<F4RM<I A4 F9DD<FBD<< "#) « <AE>B9» 

6 C9D<B8 2021–2023 77. (‰) 

 
#B>4;4- 
F9?< 

�B8 

�A89>E E9D8J4 �A89>E CBK9> �A89>E ?ё7><I �A89>E E9?9;ёA>< �A89>E C9K9A< 

M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv 

$O:4S CB?ё6>4 
2021  6,84±0,42 20,95 7,50±0,31 14,89 5,35±0,31 19,22 5,61±0,48 25,20 58,63±2,17 11,51 
2022  8,63±0,35 18,23 8,95±0,28 13,82 5,75±0,24 9,16 4,73±0,40 25,82 63,30±2,12 15,30 
2023  9,27±0,50 17,02 11,55±057 16,56 8,68±0,52 9,27 2,36±0,21 21,21 61,17±3,55 17,42 

  4?4S ?9EA4S @OLP 
2021  8,23±0,14 3,83 6,64±0,24 6,23 6,77±0,26 11,70 4,20±0,57 31,03 52,36±2,46 6,05 
2022  7,24±0,12 4,18 6,27±0,26 9,21 5,83±0,24 9,26 4,72±0,53 29,65 48,77±2,34 1,77 
2023  8,74±0,11 7,47 6,25±0,22 8,52 6,34±0,23 8,00 4,16±0,32 14,54 44,14±2,16 7,12 



 

 

#D<?B:9A<9 12 

 

�D4A<B?B7<K9E><9 CD<;A4>< DO:9= CB?ё6><, B5<F4RM9= A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 
«�B?B7D<6E><= ?9E» 6 C9D<B8 2012–2023 77. (@@) 

 
                          �B8 
#4D4@9FDO 

2012 2013 2014 2017 2018 2019 2021 2022 2023 

M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv 

!4<5B?PL4S 8?<A4 
K9D9C4 18,70±2,10 20,32 21,4±0,61 9,16 25,67±0,33 1,84 24,33±1,13 1,81 23,14±0,38 6,08 22,88±0,48 7,56 24,30±0,26 5,03 22,90±0,30 6,32 23,62±0,36 4,79 

�BA8<?B54;4?PA4S 
8?<A4 K9D9C4 16,70±2,03 20,95 21,70±0,41 7,83 21,00±0,58 3,89 22,27±0,34 5,05 21,57±0,29 5,05 20,24±0,55 9,80 21,76±0,28 6,15 21,14±0,36 8,34 22,02±0,43 6,11 

�?<A4 ?<J96B= 
K4EF< K9D9C4 7,00±0,90 15,71 12,00±0,30 13,83 11,33±0,33 4,16 13,66±0,22 5,45 10,5±0,21 7,39 10,62±0,47 16,12 12,82±0,16 7,45 12,12±0,27 8,55 13,25±0,35 8,48 

�?<A4 @B;7B6B= 
K4EF< K9D9C4 5,70±0,90 29,82 7,10±0,10 7,04 9,33±0,33 5,05 9,59±0,39 13,59 10,43±0,18 6,33 7,78±0,41 18,89 9,20±0,22 10,92 9,35±0,18 9,31 9,05±0,29 10,09 

 9:7?4;A<KA4S 
L<D<A4 4,00±0,91 45,00 6,00±0,30 17,16 6,00±0,29 6,80 5,73±0,41 23,99 5,50±0,23 15,54 4,88±0,24 18,00 4,63±0,09 10,39 4,92±0,09 9,7 8,11±0,34 13,51 

�?<A4 69DIA9=  
8<4EF9@O 

9,70±0,80 6,60 9,78±0,98 9,82 7,83±0,60 10,85 6,13±0,01 0,70 5,50±0,14 9,43 5,21±0,35 24,24 6,68±0,14 12,67 7,02±0,14 10,82 6,95±0,25 
 

13,12

�?<A4 69DIA97B  
;G5AB7B DS84 3,20±0,80 43,75 4,30±0,20 20,93 3,07±0,07 3,07 5,30±0,09 5,59 1,79±0,11 23,85 4,13±0,32 27,73 5,05±0,30 5,98 4,72±0,31 9,74 5,12±0,14 8,60 

%>G?B64S L<D<A4 9,00±1,70 34,40 13,20±0,60 16,28 12,33±0,33 3,82 13,22±0,12 2,99 11,14±0,21 6,91 10,97±0,35 11,54 12,88±0,20 9,21 12,13±0,20 8,93 12,59±0,33 8,21 
�4FO?BKA4S L<D<A4 4,70±0,50 19,14 9,90±1,87 14,64 9,50±0,50 7,44 9,77±0,20 6,82 7,29±0,27 13,65 9,49±0,38 14,44 10,26±0,23 10,85 9,81±0,19 9,48 10,50±0,33 9,94 
,<D<A4 @9:8G 
A487?4;A<KAO@< 

 6OD9;>4@< 
2,00±0,20 17,50 3,30±0,10 13,33 5,03±0,03 0,94 5,50±0,36 21,77 2,57±0,20 29,40 3,86±0,27 25,08 4,63±0,12 14,40 4,36±0,08 9,63 4,55±0,21 14,73 

�?<A4 ?54 4,86±0,74 11,27 4,94±1,63 53,78 6,07±0,07 1,55 7,70±0,32 14,84 4,29±0,19 16,95 5,47±0,38 24,99 7,93±0,20 14,17 5,11±0,09 9,13 7,42±0,37 15,48 
%BK?9AB64S 8?<A4 
A<:A9= K9?REF< 11,70±0,50 9,34 14,10±0,30 7,80 11,83±0,17 1,99 12,46±0,13 3,53 10,00±0,18 6,79 10,95±0,37 12,20 12,22±0,20 9,91 13,21±0,20 8,34 11,35±0,35 9,66 

�?<A4 A<:A9= 
8<4EF9@O 

4,20±0,90 78,50 4,40±0,14 9,09 3,83±0,17 6,15 3,49±0,11 10,66 1,64±0,17 38,55 2,55±0,26 36,14 2,97±0,06 11,36 3,22±0,08 12,53 3,01±0,15 15,58 

 4>E<@4?PA4S 
6OEBF4 A<:A9= 
K9?REF< 

5,70±0,20 7,01 4,50±0,12 13,33 6,03±0,03 0,78 6,52±0,15 7,52 3,71±0,27 26,77 5,28±0,35 24,00 6,13±0,10 10,20 6,10±0,11 9,35 6,34±0,18 8,90 

�?<A4 A<:A97B 
;G5AB7B DS84 4,00±0,91 45,00 4,00±0,10 12,50 3,07±0,07 3,07 5,23±0,06 3,95 2,36±0,13 21,10 3,86±0,35 32,68 5,11±0,06 6,87 4,72±0,08 9,51 4,93±0,19 11,85 

,<D<A4 
54D454AAB= >4@9DO 

6,01±1,94 62,62 5,99±1,82 55,30 4,50±0,29 9,07 6,33±0,11 5,99 3,64±0,23 23,11 5,38±0,32 21,46 6,00±0,13 10,79 5,21±0,12 11,33 6,26±0,23 11,64 

�?<A4 54D454AAB= 
>4@9DO 

4,12±0,65 10,26 4,28±0,77 13,85 3,10±0,10 4,56 4,76±0,19 12,89 2,43±0,23 35,07 3,68±0,29 28,61 4,76±0,08 7,83 5,18±0,10 9,79 5,06±0,24 14,62 
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#DB8B?:9A<9 CD<?B:9A<S 12 

 
�D4A<B?B7<K9E><9 CD<;A4>< @4?B= ?9EAB= @OL<, B5<F4RM9= A4 F9DD<FBD<< 5<BEH9DAB7B D9;9D64F4 

«�B?B7D<6E><= ?9E» 6 C9D<B8 2012–2023 77. 
 

                           �B8 
#4D4@9FDO 

2012 2013 2014 2016 2021 2022 2023 

M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv 

!4<5B?PL4S 8?<A4 
K9D9C4 22,79±2,33 23,82 22,80±3,55 55,27 23,77±2,62 28,88 25,25±1,66 11,38 22,03±0,82 7,47 23,13±0,38 4,10 24,33±0,85 6,73 

�BA8<?B54;4?PA4S 
8?<A4 K9D9C4 19,64±1,98 19,96 18,82±3,57 67,72 19,59±3,74 71,4 22,38±0,79 6,15 18,88±0,55 6,47 20,82±0,56 6,71 22,27±0,45 4,05 

�?<A4 ?<J96B= K4EF< 
K9D9C4 10,88±0,94 8,12 11,48±3,33 96,59 10,90±2,06 38,93 12,13±0,76 10,85 10,50±0,24 5,04 11,33±0,45 10,55 11,99±0,24 4,79 

�?<A4 @B;7B6B= K4EF< 
K9D9C4 8,50±1,63 31,26 8,03±2,57 82,25 9,27±2,44 64,22 11,13±1,26 19,55 8,32±0,35 9.36 9,65±0,24 6,11 10,14±0,49 10,25 

 9:7?4;A<KA4S 
L<D<A4 5,88±0,56 5,33 5,35±1,40 36,64 6,46±2,36 86,22 5,50±0,58 18,18 5,08±0,33 13,11 4,91±0,09 4,84 9,09±0,54 11,99 

�?<A4 69DIA9= 
8<4EF9@O 

6,54±1,25 23,89 6,63±1,26 23,95 7,21±1,74 41,99 6,25±0,29 8,00 5,76±0,16 6,21 6,90±0,19 7,11 7,35±0,37 9,48 

�?<A4 69DIA97B 
;G5AB7B DS84 2,94±0,34 3,93 3,00±0,02 0,01 3,09±0,52 8,75 3,63±0,28 13,21 3,10±0,04 3,23 3,21±0,16 8,64 4,04±0,17 8,94 

%>G?B64S L<D<A4 9,88±1,23 15,31 10,00±2,24 50,18 10,50±2,33 51,7 11,75±0,56 8,15 10,70±0,54 11,25 11,77±0,40 9,09 12,61±0,46 7,06 

�4FO?BKA4S L<D<A4 8,14±0,87 9,3 8,17±1,87 42,8 8,64±1,56 28,17 10,00±0,67 11,55 9,24±0,29 7,04 9,61±0,21 5,12 9,71±0,24 5,07 

,<D<A4 @9:8G 
A487?4;A<KAO@<  
6OD9;>4@< 

4,94±0,33 2,21 4,83±1,04 22,39 4,73±1,03 22,43 4,75±1,56 20,16 5,04±0,20 9,05 4,58±0,14 7,94 4,59±0,30 12,62 

�?<A4 ?54 5,63±1,30 30,02 5,75±2,09 75,97 6,41±2,07 66,85 4,75±0,96 34,91 7,33±0,53 14,33 5,05±0,17 8,40 7,83±0,44 10,85 

%BK?9AB64S 8?<A4 
A<:A9= K9?REF< 10,50±2,08 41,2 10,23±2,40 56,31 10,50±2,21 46,52 8,63±2,98 59,76 11,42±0,41 7,96 13,16±0,25 5,59 11,65±0,44 7,14 

�?<A4 A<:A9= 
8<4EF9@O 

3,44±1,19 41,17 3,11±0,91 26,63 3,36±1,15 39,36 3,75±0,17 7,69 2,90±0,08 5,97 3,38±0,12 7,64 3,36±0,21 12,43 

 4>E<@4?PA4S 6OEBF4 
A<:A9= K9?REF< 5,19±1,23 29,15 5,37±2,13 84,49 5,57±1,62 47,12 7,88±1,21 26,62 5,60±0,29 11,64 5,82±0,20 8,65 6,14±0,22 7,59 

�?<A4 A<:A97B 
;G5AB7B DS84 3,00±0,11 1,00 3,00±0,10 0,33 3,12±0,54 9,35 3,63±0,29 17,36 3,54±0,28 17,60 3,38±0,09 7,11 3,93±0,17 9,17 

,<D<A4 54D454AAB= 
>4@9DO 

4,43±1,75 69,13 4,07±0,52 6,64 3,39±1,39 56,99 3,75±0,29 13,33 4,18±0,27 14,49 4,43±0,14 8,06 5,57±0,28 10,91 

�?<A4 54D454AAB= 
>4@9DO 

2,56±1,10 47,27 3,00±0,03 0,90 2,61±1,04 41,44 3,63±0,55 26,11 3,30±0,20 13,55 4,17±0,20 10,86 4,16±0,22 10,49 

   1
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�D4A<B?B7<K9E><9 CD<;A4>< CBCG?SJ<= @OL96<8AOI 7DO;GAB6 A4 
F9DD<FBD<< "#) « <AE>B9» 6 C9D<B8 2021–2023 77. (@@) 

 

                           �B8 
#4D4@9FDO 

$O:4S CB?ё6>4  4?4S ?9EA4S @OLP 
2021 2022 2023 2021 2022 2023 

M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv M ± %D Cv 

!4<5B?PL4S 8?<A4 
K9D9C4 23,55±0,32 4,06 24,33±0,37 5,15 23,71±0,44 5,32 22,91±0,56 5,03 23,80±0,68 5,73 23,70±0,66 6,26 

�BA8<?B54;4?PA4S 
8?<A4 K9D9C4 21,80±0,35 4,76 22,84±0,41 6,01 22,39±0,44 5,63 19,99±0,30 3,33 20,50±0,29 2,82 20,34±0,44 4,79 

�?<A4 ?<J96B= K4EF< 
K9D9C4 12,55±0,22 5,66 13,46±0,21 5,36 13,62±0,31 6,56 11,17±0,34 6,76 11,20±0,30 5,41 10,92±0,45 9,19 

�?<A4 @B;7B6B= 
K4EF< K9D9C4 8,39±0,16 5,58 9,49±0,19 6,71 9,21±0,21 6,52 8,37±0,27 7,26 8,63±0,24 5,55 9,78±0,69 15,73 

 9:7?4;A<KA4S 
L<D<A4 4,15±0,10 7,84 4,64±0,09 6,39 4,42±0,11 6,92 4,29±0,13 6,04 4,20±0,11 5,14 4,62±0,15 7,54 

�?<A4 69DIA9=  
8<4EF9@O 

6,21±0,22 11,54 6,62±0,17 8,50 6,38±0,18 8,52 6,34±0,30 4,22 6,50±0,35 0,36 6,40±0,27 9,31 

�?<A4 69DIA97B  
;G5AB7B DS84 4,97±0,09 3,15 5,30±0,10 5,91 5,40±0,10 5,10 3,33±0,10 6,34 3,45±0,09 5,02 3,98±0,27 15,43 

%>G?B64S L<D<A4 12,25±0,19 4,99 12,95±0,20 5,22 12,65±0,27 6,07 10,96±0,30 5,94 10,98±0,35 6,33 11,26±0,37 6,77 
�4FO?BKA4S L<D<A4 9,15±0,28 9,94 9,08±0,21 7,77 10,03±0,25 7,21 7,73±0,25 6,25 7,70±0,35 7,90 8,02±0,41 9,08 
,<D<A4 @9:8G 
A487?4;A<KAO@< 

 6OD9;>4@< 
5,07±0,10 6,85 5,34±0,10 6,30 5,64±0,14 7,50 5,03±0,09 3,62 5,05±0,12 4,71 4,68±0,30 14,13 

�?<A4 ?54 15,16±0,31 6,75 8,64±0,24 8,66 8,94±0,25 7,96 15,84±0,57 7,11 16,27±0,71 7,51 14,76±0,35 11,58 
%BK?9AB64S 8?<A4 
A<:A9= K9?REF< 15,49±0,20 4,41 11,97±0,27 7,71 11,99±0,22 5,49 13,77±0,32 4,91 14,00±0,41 5,92 13,30±0,30 5,94 

�?<A4 A<:A9= 
8<4EF9@O 

2,95±0,06 7,38 2,67±0,08 8,81 2,69±0,10 10,71 3,07±0,08 5,71 3,10±0,10 6,45 3,46±0,27 17,17 

 4>E<@4?PA4S 
6OEBF4 A<:A9= 
K9?REF< 

6,01±0,20 11,42 6,37±0,13 6,68 6,45±0,23 10,36 5,62±0,20 7,13 5,73±0,15 5,22 5,82±0,30 11,17 

�?<A4 A<:A97B 
;G5AB7B DS84 5,02±0,19 3,13 5,24±0,07 4,58 5,26±0,13 7,23 3,33±0,08 4,99 3,45±0,09 5,02 4,20±0,20 10,65 

,<D<A4 54D454AAB= 
>4@9DO 

5,95±0,15 6,53 6,44±0,11 5,65 6,32±0,09 4,52 4,35±0,22 10,24 4,27±0,23 10,83 4,38±0,42 17,46 

�?<A4 54D454AAB= 
>4@9DO 

4,39±0,13 7,74 4,48±0,07 5,08 4,63±0,13 7,79 2,89±0,05 4,77 2,97±0,003 1,95 2,92±0,21 11,88 

 


