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�AABF4F<O. "5<=>3C<CA>2O5 ?>415;O �@8<>@A:>3> :@0S E0@0:B5@87CRBAS ?@58<CI5AB25==> ?>2O-
H5==O< 8;8 2OA>:8< A>45@60=85< ?>4286=OE D>@< :0;8S. �0;89=O9 @568< ?>AB03@>35==OE ?>G2 @538-
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�4?<=, <7D4S >?RK96GR DB?P 6 D97G?SJ<< 6B8AB7B D9:<@4, HBFBE<AF9;4 < @9F45B?<K9E><I 
CDBJ9EEB6, S6?S9FES B8A<@ <; BEAB6AOI Q?9@9AFB6 @<A9D4?PAB7B C<F4A<S D4EF9A<=. �4?<=AO= 
D9:<@ CBK6 6B @AB7B@ BCD989?S9F CDB8G>F<6ABEFP 47DBJ9AB;B6, GEFB=K<6BEFP D4EF9A<= > EFD9E-
E4@ < >4K9EF6B GDB:4S [135]. � CBK64I Q?9@9AF EB89D:<FES CD9<@GM9EF69AAB 6 EBEF469 C9D6<K-
AOI < 6FBD<KAOI 4?R@BE<?<>4FB6, 4 F4>:9 7?<A<EFOI @<A9D4?B6, F4><I >4> <??<FO < @BAF@B-
D<??BA<FO [6, 7].
� GE?B6<SI E9?PE>BIB;S=EF69AAB7B <ECB?P;B64A<S CBK6O CB869D74RFES <AF9AE<6AB= 47DB79A-

AB= FD4AEHBD@4J<<. #D< QFB@ ;4C4EO CB86<:AOI HBD@ Q?9@9AFB6, 8BEFGCAOI 8?S C<F4A<S D4E-
F9A<=, 6 FB@ K<E?9 >4?<S, EB>D4M4RFES ;4 EKUF 6OABE4 E GDB:49@ [2, 4]. #BE?9 6O6B84 CBK6 <; 
E9?PE>BIB;S=EF69AAB7B B5BDBF4 A4K<A49FES CDBJ9EE CBEF9C9AAB7B 6BEEF4AB6?9A<S CBK69AAOI 
E6B=EF6. % FBK>< ;D9A<S <;GK9A<S 8<A4@<>< < ;4C4EB6 CB86<:AOI HBD@ >4?<S ;4?9:< CD98EF46-
?SRF 5B?PLB= <AF9D9E, CBE>B?P>G CB;6B?SRF 6OS6<FP ;4>BAB@9DABEF< @<7D4J<< < 4>>G@G?SJ<< 
Q?9@9AF4 6 CBK69AAB@ CDBH<?9 CD< 9EF9EF69AAB@ ;4D4EF4A<< [4, 5, 8].
�EF9EF69AAO9 F9@AB7G@GEB6O9 CB859?O #D<@BDE>B7B >D4S B5?484RF 8BEF4FBKAB 6OEB><@ 

GDB6A9@ C?B8BDB8<S < I4D4>F9D<;GRFES CD9<@GM9EF69AAB CB6OL9AAO@ <?< 6OEB><@ GDB6A9@ 
EB89D:4A<S CB86<:AOI HBD@ >4?<S [9]. � CBEF47DB79AAOI CBK64I R74 �4?PA97B �BEFB>4 >4?<=-
AO= D9:<@ A9 <EE?98B64A. �;GK9A<9 EB89D:4A<S < ;4C4EB6 CB86<:AOI HBD@ >4?<S 6 ;4?9:4I 
CB;6B?<F BJ9A<FP CBF9AJ<4? <I C?B8BDB8<S, 4 F4>:9 6OS6<FP BEB59AABEF< FD4AEHBD@4J<< 6 
GE?B6<SI CD9>D4M9A<S 47DBQ>EC?G4F4J<<.
*9?P <EE?98B64A<S 3 <;GK<FP 8<A4@<>G EB89D:4A<S CB86<:AOI HBD@ >4?<S < <I ;4C4EB6 6 

;4?9:AOI < C4IBFAOI 47DBF9@AB7G@GEB6OI CB859?4I R74 #D<@BDE>B7B >D4S.

 0F5D80?O 8 @5FB4O

#B?96O9 <EE?98B64A<S CDB6B8<?<EP 6 467GEF9 2021 7. A4 F9DD<FBD<< 'EEGD<=E>B7B 7BDB8E>B7B 
B>DG74 #D<@BDE>B7B >D4S. � >4K9EF69 @B89?PAOI GK4EF>B6 5O?< 6O5D4AO CBK6O CB?9=, A4IB8S-
M<IES 6 ;4?9:AB@ EBEFBSA<< 6 F9K9A<9 15, 20, 35 < 80 ?9F. �B C9D9IB84 6 ;4?9:P BA< <ECB?P;B-
64?<EP CB8 B6BMAO9 E96BB5BDBFO. � >4K9EF69 >BAFDB?PAOI CB>4;4F9?9= CD<@9AS?<EP 84AAO9 CB 
C4IBFAO@ CBK64@ CD98EF46?9AAO9 A4@< 6 CG5?<>4J<< [10]. �EE?98G9@O9 CBK6O >?4EE<H<J<DG-
RFES >4> 47DBF9@AB7G@GEB6O9 CB859?O [11]. 
&9@AB7G@GEB6O9 CB859?O D97<BA4 HBD@<DGRFES A4 B;UDAB 4??R6<4?PAOI BF?B:9A<SI, CB8 

BEF9CAUAAB= D4;ABFD46AB ;?4>B6B= D4EF<F9?PABEFPR. #BK6O L<DB>B D4ECDBEFD4A9AO 6 CD989?4I 
�4C48AB #D<@BDE>B= D46A<AO, 4 F4>:9 A4 %D98A94@GDE>B= D46A<A9 6 A<:A9@ F9K9A<< D. 'EEGD<. 
�?S A<I I4D4>F9D9A FS:U?O= @9I4A<K9E><@ EBEF46, 6OEB><= GDB69AP 7G@GE<DB64AABEF< [12] 
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(F45? 1). �B?S F9@AB7G@GEB6OI
CB859?B6 6 EFDG>FGD9 C4IBFAB7B 
HBA84 #D<@BDE>B7B >D4S EBEF46-
?S9F 34,5
"5D4;JO CBK6O BF5<D4?<EP CB 

79A9F<K9E><@ 7BD<;BAF4@ <; CBK-
69AAOI D4;D9;B6 < CD<>BCB> (CB FD< 
A4 >4:8B@ CB?9). � GED98A9AAOI 
B5D4;J4I CBK6O CB86<:AO9 HBD@O 
>4?<S BCD989?S?< C?4@9AAB HBFB-
@9FD<K9E><@ @9FB8B@, 6 >4K9EF69 
Q>EFD479AF4 <ECB?P;B64?ES D4EF6BD 
1  %! %""N! (CB  4E?B6B=).
�4C4EO CB86<:AOI HBD@ 6 

CBK69AAB@ 7BD<;BAF9 >7/74, 6OK<E-
?9AO CB HBD@G?9 × × , 789 
3 ;4C4EO CB86<:AOI HBD@ 

8?S CBK69AAB7B 7BD<;BAF4 3 EB-
89D:4A<9 , @7/>7; 3 @BMABEFP 
7BD<;BAF4, E@; 3 C?BFABEFP E?B-
:9A<S CBK69AAB7B 7BD<;BAF4, 7/E@
(F45?. 2)
�A4?<F<K9E><9 BCD989?9A<S 

CDB6B8<?<EP 6 FDUI>D4FAB= CB6FBD-
ABEF<. "J9A>4 EB89D:4A<S CB86<:-
AOI HBD@ >4?<S 6 CBK69 BEGM9EF6-
?S?4EP 6 EBBF69FEF6<< EB L>4?B= 
B59EC9K9AABEF<, CD98?B:9AAB= 
�.�. ";AB5<I<AO@ < -.#. %<A9?P-
A<>B6O@ CD<@9A<F9?PAB > CBK64@ 
#D<@BDE>B7B >D4S [13].
%F4F<EF<K9E>4S B5D45BF>4 CB?G-

K9AAOI 84AAOI 6OCB?AS?4EP E <E-
CB?P;B64A<9@ B5M9CD<ASFOI @9FB-
8B6 @4F9@4F<K9E>B= EF4F<EF<>< 6 
CDB7D4@@9 Statistica v.13. �45BD4-
FBDAO9 <EE?98B64A<S CDB6B8<?<EP 
6 EC9J<4?<;<DB64AAB= ?45BD4FBD<< 
E <ECB?P;B64A<9@ F9IA<K9E>B= 
54;O J9AFD4 >B??9>F<6AB7B CB?P;B-
64A<S «�<BF9IAB?B7<S < 79A9F<K9-
E>4S <A:9A9D<S» ((!* 5<BD4;AB-
B5D4;<S ��" $�!).

$57G?PF0FO 8 B1EG645A85

� CBK69, BEF46?9AAB= 59; <ECB?P;B64A<S 15 ?9F A4;48, A45?R84?BEP 6B;D4EF4A<9 EB89D:4A<S 
CB86<:AOI HBD@ >4?<S 6 5O6L9@ C4IBFAB@ < CB8C4IBFAB@ 7BD<;BAF4I. '69?<K9A<9 EB89D:4A<S  
@B7?B 5OFP E?98EF6<9@ CBEFGC?9A<S >4?<S CD< BF@<D4A<< 5<B@4EEO >BDA9= < A48;9@AB= K4EF< 
D4EF9A<=, 4 F4>:9 CD9>D4M9A<S 4AFDBCB79AAB7B 6OABE4 Q?9@9AF4 E GDB:4S@< [5, 14].
%CGEFS 20 ?9F CBE?9 CD9>D4M9A<S 4AFDBCB79AAB7B 6B;89=EF6<S 6 7G@GEB6B@ 7BD<;BAF9 CBK6O 

G@9APL<?BEP >B?<K9EF6B CB86<:AOI HBD@ >4?<S, KFB @B:9F 5OFP B5GE?B6?9AB CDBJ9EE4@< CD9-
B5D4;B64A<S F69D8B= H4;O CBK6O CBE?9 EASF<S 4AFDBCB79AAB= A47DG;>< [15] E B8AB6D9@9AAB= @<-
7D4J<9= K4EF< >4?<S 6 7?G5B><9 7BD<;BAFO <; ;4 <;@9A9A<= 7<8DB?B7<K9E>B7B D9:<@4 [5, 16].

"01;8F0 1

�3DB 8 H878>B I8@8G5E>85 I0D0>F5D8EF8>8 
03DBF5@AB3G@GEB2OI CB415?B2

#B>4;4F9?P �A4K9A<9
�G@GE, 4,0 ± 0,2
NB5M 0,18 ± 0,03

4,3 ± 0,3
CB86<:AO=, @7/>7 CBK6O 179,2 ± 20,0
CB86<:AO=, @7/>7 CBK6O 27,5 ± 

%G@@4 B5@9AAOI BEAB64A<=, 
@7 Q>6/100 7 CBK6O 14,7 ± 0,5

#?BFABEFP, 7/E@ 1,1 ± 0,05
(<;<K9E>4S 7?<A4, 54,2 ± 1,73
(<;<K9E><= <?, 9,0 ± 0,23

"01;8F0 2

%B89D:4A<9 CB86<:AOI HBD@ >4?<O 6 47DBF9@AB7G@GEB6OI
CB415?0I / 

�B;D4EF
;4?9:<, ?9F �BD<;BAF �?G5<A4, 

E@ @7/>7

0 (C4LAS)

3 ± 21,17
3 ±

B&nn, g 3 ± 27,04
3 ± 13,18
3 ± 24,31

3 3 ± 19,36
3 ± 21,72

B&nn, g 3 ± 17,94
B&nn 3 ± 20,09
3 3 ± 10,44

3 ± 19,94
B&nn 3 ± 25,05

3 ± 15,74
3 3 ± 

3 ± 22,42
B&nn, g 3 ± 15,13

3 ± 16,27
3 3 ± 18,33

3 ± 24,56
B&nn 3 ± 16,81
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#DB8B?:9A<9 ;4?9:AB7B C9D<B84 EBCDB6B:84?BEP EA<:9A<9@ EB89D:4A<S CB86<:AB7B >4?<S 
6 69DIA9= FB?M9 CBK6O. +9D9; 35 ?9F CBE?9 CD9>D4M9A<S 6B;89?O64A<S 47DBF9@AB7G@GEB6OI 
CB859?B6 EB89D:4A<9 CB86<:AOI HBD@ >4?<S 6 69DIA9@ 7BD<;BAF9 5O?B A4 39 % A<:9, K9@ A4 
>BAFDB?9, KFB C9D9>?<>49FES E F9A89AJ<S@<, BF@9K9AAO@< 6 4A4?<;9 D4;AB6B;D4EFAOI ;4?9:9= 
A4 F9DD<FBD<< %969DB �4C484 $BEE<<, 789 E 6B;D4EFB@ G69?<K<64RFES CBF9D< C<F4F9?PAOI Q?9-
@9AFB6 6 7G@GEB6B@ 7BD<;BAF9, 6>?RK4S K¢O
� 80 @G 7B8G ;4?9:AB7B D9:<@4 >4?<=AB9 EBEFBSA<9 <EE?98G9@OI CBK6 @B:AB BI4D4>F9D<;B-

64FP >4> BCF<@4?PAB9 (803140 @7/>7 K¢O [12]). &9@ A9 @9A99 EB89D:4A<9 CB86<:AOI HBD@ >4?<S 
6 69DIA9= FB?M9 BEF464?BEP A<:9, K9@ 6 64D<4AF9 EB6D9@9AAB= C4LA<, KFB, 69DBSFAB, BFD4:49F 
9EF9EF69AAO= CDBJ9EE 6B;6D4M9A<S CBK6O > E6B=EF64@, CD<EGM<@ A9A4DGL9AAO@ Q>BE<EF9@4@ 
D97<BA4 [16, 17].
�<A4@<>4 ;4C4EB6 CB86<:AOI HBD@ >4?<S 6 47DBF9@AB7G@GEB6OI CB859?4I A4 ;4?9:4I <?-

?REFD<DG9F >?RK96O9 QF4CO CBEF47DB79AAB7B 6BEEF4AB6?9A<S CBK6 (D<EGAB>). � GE?B6<SI EB-
6D9@9AAB= C4LA< ;4C4EO CB86<:AOI HBD@ >4?<S 6 FB?M9 03100 E@ B>4;4?<EP A4<6OEL<@< 
ED98< 6E9I <;GK9AAOI 64D<4AFB6. %CGEFS 15 ?9F ;4?9:AB7B C9D<B84 6 E?B9 0325 E@ BF@9K4?BEP 
?B>4?PAB9 CB6OL9A<9 EB89D:4A<S CB86<:AB7B >4?<S, B5GE?B6?9AAB9 CD9>D4M9A<9@ 4AFDBCB-
79AAB7B 6OABE4 Q?9@9AF4 E GDB:49@, 4 F4>:9 97B 6B;6D4FB@ K9D9; BC48 < >BDA96O9 BEF4F><; B8-
A4>B B5M<= ;4C4E CB CDBH<?R 6 QFBF C9D<B8 89@BAEFD<DB64? F9A89AJ<R > EA<:9A<R. !4 QF4C4I 
335 ?9F ;4?9:AB7B 6BEEF4AB6?9A<S G@9APL9A<9 EB89D:4A<S CB86<:AOI HBD@ >4?<S 6 7G@G-

EB6B@ 7BD<;BAF9 BFD4;<?BEP A4 B5M<I ;4C4E4I Q?9@9AF4 6 CBK69AAB= FB?M9, KFB E6S;4AB E @<-
7D4J<9= >4?<S 6 A<:9?9:4M<9 7BD<;BAFO < <;@9A9A<9@ ><E?BFABEF< CBK6O [5, 16]. !4<@9AP-
L<@< ;4C4E4@< I4D4>F9D<;GRFES 35 ?9FA<9 ;4?9:AO9 GK4EF>< ± >7 /74 3 6 E?B9 
3 E@ ± >7 /74 3 6 FB?M9 03100 E@. � 80 ?9FA9@G 6B;D4EFG ;4?9:9= A45?R84-
9FES K4EF<KA4S EF45<?<;4J<S >4?<=AB7B D9:<@4, IBFS EB89D:4A<9 CB86<:AOI HBD@ >4?<S 6 69DI-
A9= FB?M9 CBK6O BEF49FES A<:9 GDB6AS, E6B=EF69AAB7B 8?S C4LA<, BFD4:4S C9D9IB8 > 9EF9EF69A-
AB@G ;BA4?PAB@G EBEFBSA<R Q>BE<EF9@O.

�4C4EO CB86<:AOI HBD@ >4?<S 6 47DBF9@AB7G@GEB6OI CB859?4I, >7 /74 

�0>?NG5A85

#9D96B8 47DBG7B8<= 6 EBEFBSA<9 ;4?9:< EBCDB6B:849FES @AB7BQF4CAB= FD4AEHBD@4J<9= >4-
?<=AB7B D9:<@4 47DBF9@AB7G@GEB6OI CB859?B6. !4 D4AA<I EF48<SI (j15 ?9F) 6 69DIA9= FB?M9 
<EE?98G9@B= CBK6O A45?R84?BEP ?B>4?PAB9 CB6OL9A<9 CB86<:AB7B >4?<S 6E?98EF6<9 CD9>D4-
M9A<S 6OABE4 E GDB:49@ < 6B;6D4M9A<S Q?9@9AF4 K9D9; BC48 < >BDA96O9 BEF4F><; B8A4>B B5M<= 
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;4C4E 6 CDBH<?9 03100 E@ CD< QFB@ EA<;<?ES BFABE<F9?PAB >BAFDB?S. +9D9; 20335 ?9F CDB<;BL?B 
;A4K<F9?PAB9 G@9APL9A<9 EB89D:4A<S CB86<:AOI HBD@ >4?<S 6 7G@GEB6B@ 7BD<;BAF9, KFB 
@B:AB E6S;4FP E @<7D4J<9= Q?9@9AF4 67?G5P CDBH<?S < K4EF<KAB= H<>E4J<9= 6 F6UD8B= H4;9 
CBK6O. � 35 ?9FA<I ;4?9:4I ;4C4EO 6 FB?M9 03100 E@ B>4;4?<EP EGM9EF69AAB A<:9 GDB6AS >BA-
FDB?PAB7B 64D<4AF4. !4 8?<F9?PAB= 6D9@9AAB= L>4?9 (j80 ?9F) >4?<=AO= D9:<@ 89@BAEFD<DG9F 
F9A89AJ<R > EF45<?<;4J<< 3 K4EF<KAB9 6BEEF4AB6?9A<9 ;4C4EB6 BF@9K4?BEP 7?46AO@ B5D4;B@ 6 
5B?99 7?G5B><I 7BD<;BAF4I, FB784 >4> 69DIASS FB?M4 BEF464?4EP ED46A<F9?PAB B598AUAAB= CB 
EB89D:4A<R CB86<:AOI HBD@ >4?<S 6 ED46A9A<< E EB6D9@9AAB= C4LA9=. #B?GK9AAO9 D9;G?P-
F4FO CB8K9D><64RF A9B5IB8<@BEFP GKUF4 H4; <;@9A9A<= >4?<=AB7B D9:<@4 CBK6 CD< BJ9A>9 C?B-
8BDB8<S < CD<ASF<< D9L9A<= CB 6B6?9K9A<R ;4?9:AOI ;9@9?P 6 E9?PE>BIB;S=EF69AAO= B5BDBF.

%C<EB> <EFBKA<>B6

�8=552 �.�. �7DBI<@<S < Q>B?B7<K9E><9 HGA>J<< >4?<S.  .:  �', 1999. 332 E.
�070@R: �.�., �0;8<C;;8=0 $. . �4?<=AB9 EBEFBSA<9 CBK6O < CDB8G>F<6ABEFP >G?PFGD CD< 6A9E9-

A<< @<A9D4?PAOI G8B5D9A<= < D4EF<F9?PAOI BEF4F>B6 // �7DBI<@<S. 2023. 7 11. %. 33
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