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6<LA96B7B E484, HBD@G?4 8?S D4EK9F4 6D9@9A< D45BFO >4C9?PA<J. 
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@9FB8O 6>?RK4?< CB?96O9 < ?45BD4FBDAO9 <EE?98B64A<S CB <;GK9A<R 

47DBI<@<K9E><I, 6B8AB-H<;<K9E><I E6B=EF6 CBK6O, 5<BI<@<K9E><I E6B=EF6 
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C?B8B6, 6B8BCBFD95?9A<S < 8<A4@<>< @BDHB@9FD<K9E><I I4D4>F9D<EF<> @B?B8OI 

89D96P96 6<LA<, 6OD4M<649@OI CD< >4C9?PAB@ BDBL9A<< A4 HBA9 BD74A<K9E><I 

G8B5D9A<=. 

"5BEAB64AABEFP < 8BEFB69DABEFP D9;G?PF4FB6 B59EC9K<649FES 5B?PL<@ 

B5N9@B@ Q>EC9D<@9AF4?PAOI 84AAOI, CB?GK9AAOI 6 D9;G?PF4F9 FD9I?9FA97B 

CB?96B7B BCOF4. #B?GK9AAO9 84AAO9 EB7?4EGRFES E B5M<@< CD98EF46?9A<S@< 6 

84AAB= BFD4E?< A4GKAOI ;A4A<=. �O6B8O 54;<DGRFES A4 L<DB>B@ CD<@9A9A<< 

EB6D9@9AAOI 4CDB5<DB64AAOI @9FB8<> < EF4A84DFAOI @9FB8B6 @4F9@4F<>B-

EF4F<EF<K9E>B= B5D45BF>< 84AAOI. 

�CDB54J<S D45BFO. "EAB6AO9 CB?B:9A<S < D9;G?PF4FO CDB6989AAOI 

8<EE9DF4J<BAAOI <EE?98B64A<= 4CDB5<DB64AO A4 >BAH9D9AJ<SI D4;?<KAB7B 

GDB6AS:  9:8GA4DB8AO= HBDG@ @B?B8OI GK9AOI " 9?<BD4J<S 5G8GM97B: 

FD9A8O, <AAB64J<< < F9IAB?B7<< 6 E9?PE>B@ IB;S=EF69 ( BE>64, 2024); 

 9:8GA4DB8A4S A4GKA4S >BAH9D9AJ<S @B?B8OI GKёAOI < EC9J<4?<EFB6, 

CBE6SMёAA4S 150-?9F<R EB 8AS DB:89A<S �.3.  <?B6<K4 ( BE>64, 2024); 

 9:8GA4DB8A4S A4GKA4S >BAH9D9AJ<S @B?B8OI GKёAOI < EC9J<4?<EFB6, 

CBE6SMёAA4S 160-?9F<R &<@<DS;96E>B= 4>489@<< ( BE>64, 2025); 

 9:8GA4DB8A4S A4GKAB-CD4>F<K9E>4S <AF9DA9F->BAH9D9AJ<S " 9?<BD4J<S: 

<EFBD<S < EB6D9@9AABEFP" ( BE>64, 2025); �E9DBEE<=E>4S E @9:8GA4DB8AO@ 

GK4EF<9@ A4GKA4S >BAH9D9AJ<S @B?B8OI GK9AOI < EC9J<4?<EFB6, CBE6SM9AA4S 

155-?9F<R EB 8AS DB:89A<S 6O84RM97BES GKёAB7B 6 B5?4EF< :<6BFAB6B8EF64, 

4>489@<>4 ��%)!��  <I4<?4 (ё8BDB6<K4 �64AB64 ( BE>64, 2026). 

#G5?<>4J<<. #B F9@9 8<EE9DF4J<< BCG5?<>B64AB 17 A4GKAOI D45BF, 6 FB@ 

K<E?9 6 EF4F9= 6 D9J9A;<DG9@OI :GDA4?4I, 6>?RK9AAOI 6 «#9D9K9AP&» ���, 2 

EF4FP< 6 @9:8GA4DB8AOI 5<5?<B7D4H<K9E><I 54;4I 84AAOI < 4 C4F9AF4 A4 

<;B5D9F9A<9. 

�<KAO= 6>?48 46FBD4 ;4>?RK49FES 6 ?<KAB@ GK4EF<< 6 D4;D45BF>9 

CDB7D4@@O <EE?98B64A<S, CBEF4AB6>9 J9?< < ;484K <EE?98B64A<S, C?4A<DB64A<< 

Q>EC9D<@9AFB6 < GK4EF<< A4 6E9I QF4C4I CDB6989A<S < B5B5M9A<< CB?GK9AAOI 

D9;G?PF4FB6, 6 A4C<E4A<< A4GKAOI EF4F9= (EB6@9EFAB E EB46FBD4@<), 
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HBD@G?<DB64A<< BEAB6AOI CB?B:9A<= < 6O6B8B6. 

%FDG>FGD4 < B5N9@ D45BFO. �<EE9DF4J<BAA4S D45BF4 EBEFB<F <; 66989A<S, 

6BEP@< 7?46 BEAB6AB7B F9>EF4, ;4>?RK9A<S < EC<E>4 ?<F9D4FGDO, 6>?RK4RM97B 

204 A4<@9AB64A<S, 6 FB@ K<E?9 15 A4 <ABEFD4AAB@ S;O>9. CB89D:4A<9 <;?B:9AB 

A4 275 EFD4A<J4I < 6>?RK49F 73 D<EGA>4, 51 F45?<JG. �BCB?A<F9?PAO= @4F9D<4? 

CD98EF46?9A 15 CD<?B:9A<S@<. 

�?47B84DABEF<. �6FBD 6OD4:49F <E>D9AARR 5?47B84DABEFP A4GKAB@G 

>BAEG?PF4AFG, 4>489@<>G $�!, 8B>FBDG E9?PE>BIB;S=EF69AAOI A4G>, CDBH9EEBDG 

�G59A>G !<>B?4R !<>B?496<KG ;4 J9AAO9 EB69FO < CB@BMP, B>4;4AAGR A4 6E9I 

QF4C4I CB87BFB6>< A4EFBSM9= D45BFO, 8B>FBDG E9?PE>BIB;S=EF69AAOI A4G>, 

8BJ9AFG �9@BAB6G �?9>E4A8DG �?48<@<DB6<KG, 4 F4>:9 4EC<D4AF4@ < EFG89AF4@ 

(��"' �" $��'- %)� <@9A< �.�. &<@<DS;964 ;4 CB@BMP A4 QF4C4I ;4?B:9A<S 

CB?96OI BCOFB6 < CB?GK9A<S Q>EC9D<@9AF4?PAOI @4F9D<4?B6. 
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����� I. %"%&"3!�� �"#$"%� 

#?B8B6O9 >G?PFGDO, 6>?RK4S >BEFBK>B6O9, E9@9K>B6O9 < S7B8AO9 D4EF9A<S, 

<@9RF ;A4K<F9?PAO= CBF9AJ<4? 8?S 6B;89?O64A<S 6 CD<DB8AB->?<@4F<K9E><I 

GE?B6<SI J9AFD4?PAB= K4EF< $BEE<<. � EBBF69FEF6<< E ;484K4@<, 

CD98GE@BFD9AAO@< �BEG84DEF69AAB= CDB7D4@@B= «1HH9>F<6AB9 6B6?9K9A<9 6 

B5BDBF ;9@9?P E9?PE>BIB;S=EF69AAB7B A4;A4K9A<S < D4;6<F<S @9?<BD4F<6AB7B 

>B@C?9>E4» A4 202132030 7B8O < (989D4?PAB= A4GKAB-F9IA<K9E>B= CDB7D4@@B= 

D4;6<F<S E9?PE>B7B IB;S=EF64 A4 201732030 7B8O, BEB5B9 ;A4K9A<9 CD<B5D9F49F 

EB69DL9AEF6B64A<9 F9IAB?B7<= 6OD4M<64A<S CBE48BKAB7B @4F9D<4?4. 

#D<@9A9A<9 A4GKAB B5BEAB64AAOI D9:<@B6 BDBL9A<S, 484CF<DB64AAOI > 

GE?B6<S@ >BA>D9FAB= ;BAO 6OD4M<64A<S, ECBEB5EF6G9F CB6OL9A<R >4K9EF64 

E4:9AJ96 < G69?<K9A<R 6OIB84 EF4A84DFAB7B CBE48BKAB7B @4F9D<4?4 6 

C<FB@A<>B6B8K9E><I IB;S=EF64I. 1FB CB;6B?S9F 5B?99 QHH9>F<6AB B59EC9K<64FP 

E48B6B8K9E><9 CD98CD<SF<S D4=BA<DB64AAO@< EBDF4@<, CD<ECBEB5?9AAO@< > 

@9EFAO@ GE?B6<S@. � E6S;< E QF<@ <;GK9A<9 < D4;D45BF>4 BCF<@4?PAOI D9:<@B6 

>4C9?PAB7B BDBL9A<S E4:9AJ96 C?B8B6OI < S7B8AOI >G?PFGD 6 GE?B6<SI 

C<FB@A<>B6 <@99F 6OEB>GR A4GKAGR ;A4K<@BEFP < CD4>F<K9E>GR J9AABEFP. 

#DBJ9EE 6OD4M<64A<S C?B8B6OI >G?PFGD CDB<EIB8<F 8B6B?PAB 8?<F9?PAB9 

6D9@S, CBQFB@G 64:AO@ 4EC9>FB@ 6 E48B6B8EF69 S6?S9FES EB;84A<9 5?47BCD<SFAOI 

GE?B6<= 8?S CDB<;D4EF4A<S 6B;89?O649@B= >G?PFGDO. $BEF < C?B8BABL9A<9 

C?B8B6OI >G?PFGD 6;4<@BE6S;4AO E 5<BF<K9E><@< < 45<BF<K9E><@< GE?B6<S@< 

CD<DB8AB= ED98O, F4><@< >4> 6B8AO=, F9C?B6B= < C<F4F9?PAO= D9:<@O CBK6O, 

>BFBDO9 A9CD9DO6AB <;@9ASRFES 6 CDBEFD4AEF69 < 6D9@9A<. 1HH9>F BF 

A95?47BCD<SFAOI GE?B6<= A9 B7D4A<K<649FES B8A<@ 7B8B@, 4 CDB8B?:49FES 

8?<F9?PAB9 6D9@S. � CD<@9DG, BF A98BEF4F>4 6?47< 6 >BDA9B5<F49@B@ E?B9 CBK6O 

EA<:4RFES F9@CO DBEF4 < D4;6<F<S D4EF9A<=, 4 F4>:9 GEFB=K<6BEFP 

6B;89?O649@B= >G?PFGDO > 5B?9;AS@, 6D98<F9?S@ < ;<@A<@ ;4@BDB;>4@. 

#?B8B6O9 >G?PFGDO 3 @AB7B?9FA<9 D4EF9A<S, CBQFB@G A98BEF4FB> 6?47< 

8?<F9?PAB9 6D9@S A974F<6AB 6?<S9F A4 D4;6<F<9 < C?B8BABL9A<9 6OD4M<649@OI 

>G?PFGD. �?S G@9APL9A<S D<E>4 <EEGL9A<S CBK6O 6 F9K9A<9 6979F4F<6AB7B 
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C9D<B84 A9B5IB8<@B CDB<;6B8<FP CB?<6. #BFD95ABEFP C?B8B6OI >G?PFGD 6 

BDBL9A<< ;46<E<F BF EBDFB6OI BEB59AABEF9=, @9F9BDB?B7<K9E><I < CBK69AAB-

7DGAFB6OI I4D4>F9D<EF<> F9DD<FBD<<, A4 >BFBDB= BA< CDB<;D4EF4RF. #BQFB@G > 

6O5BDG @9FB84 < ECBEB54 BDBL9A<S AG:AB CB8IB8<FP BF69FEF69AAB < GK<FO64FP 

6B8AB-H<;<K9E><9 I4D4>F9D<EF<>< CBK6O, D9?P9H < @9?<BD4F<6AO9 GE?B6<S 

BDBL49@B= F9DD<FBD<<, 4 F4>:9 EBDFB6B= EBEF46 D4EF9A<=. %CBEB5O CB?<64 

8B?:AO <E>?RK4FP 6B;@B:ABEFP 6B8AB= QDB;<<, @<A<@<;<DB64FP QA9D79F<K9E><9 

< 6B8AO9 D9EGDEO, EB;8464FP GE?B6<S 8?S @9I4A<;4J<< D45BF, <@9FP 6B;@B:ABEFP 

6A9E9A<S G8B5D9A<= E CB?<6AB= 6B8B=, 4 F4>:9 EFD9@<FPES > 46FB@4F<;4J<< 

CDBJ9EE4 BDBL9A<S. 'K<FO64S 6OL9<;?B:9AAO9 H4>FBDO, 4 F4>:9 BC<D4SEP A4 

D9;G?PF4FO CDB4A4?<;<DB64AAOI <EE?98B64A<= 6 B5?4EF< 6OD4M<64A<S C?B8B6OI 

>G?PFGD, EB;84RFES BCF<@4?PAO9 GE?B6<S 8?S DBEF4 < D4;6<F<S C?B8B6OI >G?PFGD, 

KFB CD<6B8<F > 6OEB>B@G GDB:4R < >4K9EF69AAO@ C?B84@. 

1.1. %B6D9@9AAB9 EBEFBSA<9 E48B6B8EF64 < DOA>4 C?B8B6B= CDB8G>J<< 

"8A<@ <; 64:A9=L<I A4CD46?9A<= 7BEG84DEF69AAB= CB?<F<>< S6?S9FES 

EB;84A<9 GE?B6<= 8?S EF45<?PAB7B CDB<;6B8EF64 BEAB6AOI 6<8B6 

CDB8B6B?PEF69AAB= CDB8G>J<<, A9B5IB8<@OI 8?S G8B6?9F6BD9A<S 6AGFD9AA<I 

CBFD95ABEF9= A4E9?9A<S. $9L9A<9 84AAB= ;484K< S6?S9FES BEAB6B= B59EC9K9A<S 

CDB8B6B?PEF69AAB= 59;BC4EABEF< < ECBEB5EF6G9F GEFB=K<6B@G EBJ<4?PAB-

Q>BAB@<K9E>B@G D4;6<F<R EFD4AO. � E6S;< E QF<@ 8BEF<:9A<9 6OEB>B7B GDB6AS 

E4@BB59EC9K9A<S BEAB6AO@< 6<84@< E9?PE>BIB;S=EF69AAB= CDB8G>J<< 

D4EE@4FD<649FES >4> B8<A <; CD<BD<F9FB6 D4;6<F<S 47D4DAB7B E9>FBD4. 

� EB6D9@9AAOI GE?B6<SI, E6S;4AAOI E B7D4A<K9A<9@ CBEF46B> BF89?PAOI 

>4F97BD<= CDB8G>J<< < <;@9A9A<9@ 6A9LA9Q>BAB@<K9E>B= E<FG4J<<, BEB5GR 

4>FG4?PABEFP CD<B5D9?B D4;6<F<9 BF9K9EF69AAB7B CDB<;6B8EF64 < D94?<;4J<S 

@9DBCD<SF<= CB <@CBDFB;4@9M9A<R 6 E9?PE>B@ IB;S=EF69. 1FB B5GE?B6<?B 

GE<?9A<9 7BEG84DEF69AAB= CB889D:>< BFD4E?<, A4CD46?9AAB= A4 EF<@G?<DB64A<9 

A4<5B?99 ;A4K<@OI A4CD46?9A<= 47DBCDB@OL?9AAB7B >B@C?9>E4. 

� D4@>4I D94?<;4J<< CB?<F<>< <@CBDFB;4@9M9A<S 5O?< D4EL<D9AO @9DO 

H<A4AEB6B= CB889D:>< E9?PIB;CDB<;6B8<F9?9=, G69?<K9AO B5N9@O 
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H<A4AE<DB64A<S BF89?PAOI CDB7D4@@, 4 F4>:9 GEB69DL9AEF6B64AO @9I4A<;@O 

7BEG84DEF69AAB7B D97G?<DB64A<S BFD4E?9=, I4D4>F9D<;GRM<IES 6OEB>B= 

;46<E<@BEFPR BF <@CBDFAB= CDB8G>J<<. "8A<@ <; >?RK96OI A4CD46?9A<= 

D4;6<F<S 47D4DAB7B E9>FBD4 BCD989?9AB E48B6B8EF6B, CBE>B?P>G B59EC9K9A<9 

A4E9?9A<S BF9K9EF69AAB= C?B8B6B= CDB8G>J<9= A4 CDBFS:9A<< 8?<F9?PAB7B 

6D9@9A< BEF49FES A98BEF4FBKAO@ (�B5D9A>B, 2022). 

#B 84AAO@ FAOSTAT F9A89AJ<S CDB<;6B8EF64 6 $BEE<< HDG>FB6 < S7B8 ;4 

C9D<B8 1992-2023 7. EGM9EF69AAB @9AS?4EP (D<EGAB> 1.1). $9;><= EC48 

CDB<;6B8EF64 6 2006 7B8G 5O? B5GE?B6?9A E<?PAO@< @BDB;4@<, >BFBDO9 B>4;4?<EP 

E9DP9;AB= CDB5?9@B= 8?S E9?PE>B7B IB;S=EF64 EFD4AO. �B 30% B;<@OI CBE96AOI 

C?BM489= (CD<@9DAB 3,5-4 @?A. 74) < 8B 10% 6<AB7D48A<>B6 < E48B6 CB7<5?<. � 

CBE?98GRM<9 7B8O CDB<;6B8EF6B EFD4AO G69?<K<64?B E6B< B5N9@O < CDB8B?:49F 

84AAGR F9A89AJ<R 6 A4EFBSM99 6D9@S. � 2023 7B8G 6 $BEE<< EB5D4?<: 45D<>BEB6- 

74,5 FOE. FBAA, 6<LA< 3 268 FOE. FBAA, K9D9LA< 3 56,6 FOE. FBAA, E?<6 < F9DA4 - 

189 FOE. FBAA., C9DE<>B6 < A9>F4D<AB6 3 43 FOE. FBAA (�4?459>B6, 2025). 

 

$<EGAB> 1.1 3 #DB<;6B8EF6B HDG>FB6 6 $BEE<< (6 IB;S=EF64I 6E9I >4F97BD<=), 

FOESK FBAA 

�A4?<; 8<A4@<>< CDB<;6B8EF64 >BEFBK>B6OI >G?PFGD 6 $BEE<< ;4 C9D<B8 

199232023 77. CB>4;O649F, KFB 6<LAS A4 CDBFS:9A<< 6E97B D4EE@4FD<649@B7B 
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BCD989?SRM99 6?<SA<9 A4 B5MGR 8<A4@<>G 84AAB= 7DGCCO >G?PFGD. 

� 199231997 77. CDB<;6B8EF6B 6<LA< I4D4>F9D<;B64?BEP G@9D9AAO@ DBEFB@, 

8BEF<7AG6 ?B>4?PAB7B @4>E<@G@4 > 1997 7., KFB BFD4:49F BFABE<F9?PAGR 

EF45<?<;4J<R BFD4E?< 6 QFBF C9D<B8. � 199831999 77. A45?R849FES D9;>B9 

EA<:9A<9 B5Nё@B6 CDB<;6B8EF64, E6S;4AAB9 E B5M<@< Q>BAB@<K9E><@< < 

BD74A<;4J<BAAO@< FDG8ABEFS@< E9?PE>B7B IB;S=EF64, B8A4>B G:9 > 200132004 77. 

H<>E<DG9FES 6BEEF4AB6<F9?PAO= DBEF. 

!4<5B?99 6OD4:9AAB9 >D4F>B6D9@9AAB9 C489A<9 CDB<;6B8EF64 6<LA< 

CD<IB8<FES A4 2006 7., CBE?9 K97B 6 2007 7. BF@9K49FES D9;><= DBEF, 

E6<89F9?PEF6GRM<= B 6OEB>B= ECBEB5ABEF< >G?PFGDO > 6BEEF4AB6?9A<R. � 

C9D<B8 200832014 77. 8<A4@<>4 BEF4ёFES A9GEFB=K<6B=, E >B?954A<S@<, B8A4>B 59; 

6B;6D4M9A<S > @<A<@4?PAO@ ;A4K9A<S@ A4K4?4 2000-I 7B8B6. 

!4K<A4S E 2015 7., CDB<;6B8EF6B 6<LA< 89@BAEFD<DG9F GEFB=K<6GR 

CB?B:<F9?PAGR F9A89AJ<R. "EB59AAB ;4@9FAO= DBEF A45?R849FES 6 201832022 

77., >B784 B5Nё@O 8BEF<74RF @4>E<@4?PAOI ;A4K9A<= ;4 69EP C9D<B8 A45?R89A<=. 

� 2023 7. H<>E<DG9FES A9>BFBDB9 EA<:9A<9, B8A4>B GDB69AP CDB<;6B8EF64 

BEF4ёFES EGM9EF69AAB 6OL9 ED98A<I CB>4;4F9?9= CD98O8GM<I 89ESF<?9F<=. 

#B ED46A9A<R E 8DG7<@< >BEFBK>B6O@< >G?PFGD4@< 6<LAS BF?<K49FES 

A4<5B?PL9= EF45<?PABEFPR < A4<6OEL<@< 45EB?RFAO@< B5Nё@4@< 

CDB<;6B8EF64. 1FB CB8F69D:849F 9ё >?RK96GR DB?P 6 EFDG>FGD9 >BEFBK>B6B7B 

E48B6B8EF64 $BEE<< < CB8KёD><649F ;A4K<F9?PAO= CBF9AJ<4? 84?PA9=L97B 

D4;6<F<S >G?PFGDO ;4 EKёF EB69DL9AEF6B64A<S EBDFB6B7B EBEF464 < F9IAB?B7<= 

6B;89?O64A<S. 

1HH9>F<6AB9 D4;6<F<9 BFD4E?< E48B6B8EF64 6B @AB7B@ BCD989?S9FES 

GDB6A9@ D4;6<F<S C<FB@A<>B6B8EF64, S6?SRM97BES BEAB6AO@ <EFBKA<>B@ 

CB?GK9A<S >4K9EF69AAB7B E9DF<H<J<DB64AAB7B CBE48BKAB7B @4F9D<4?4 8?S 

EB;84A<S CDB@OL?9AAOI E48B6 < S7B8AOI >G?PFGD. "8A4>B BF9K9EF69AAB9 

CDB<;6B8EF6B E4:9AJ96 6 A4EFBSM99 6D9@S A9 CB?ABEFPR B59EC9K<649F 

EGM9EF6GRM<9 CBFD95ABEF< BFD4E?<. �B?S CBE48BKAB7B @4F9D<4?4 DBEE<=E>B7B 

CDB<;6B8EF64 BEF49FES B7D4A<K9AAB= < EBEF46?S9F A9 5B?99 5310% 6 @<D9. � 
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D9;G?PF4F9 C<FB@A<>B6B8K9E>4S BFD4E?P $BEE<< EBID4AS9F 6OEB>GR ;46<E<@BEFP 

BF <@CBDFAOI CBEF46B>: EB7?4EAB Q>EC9DFAO@ 84AAO@, 9:97B8AB A4 F9DD<FBD<R 

EFD4AO ;46B;<FES B>B?B 13 @?A. E4:9AJ96 (2:4A<AB64, 2018). #D< QFB@ 

<@CBDF<DG9@O= CBE48BKAO= @4F9D<4? A9 6E9784 EBBF69FEF6G9F A9B5IB8<@O@ 

FD95B64A<S@ >4K9EF64, @B:9F 5OFP A98BEF4FBKAB CD<ECBEB5?9A > D4;ABB5D4;AO@ 

CD<DB8AB->?<@4F<K9E><@ GE?B6<S@ D97<BAB6 $BEE<<, 4 F4>:9 FD95G9F EFDB7B7B 

>BAFDB?S 6 BFABL9A<< >4D4AF<AAB= 59;BC4EABEF<. 

�A4?<; EBDFB6B7B EBEF464 C?B8B6OI < S7B8AOI >G?PFGD CB>4;O649F 

EGM9EF69AAO9 D4;?<K<S 6 EBBFABL9A<< BF9K9EF69AAOI < ;4DG59:AOI EBDFB6, 4 

F4>:9 8B?9 A9EBDFB6OI CBE48B> 6 ;46<E<@BEF< BF 5<B?B7<K9E><I BEB59AABEF9= 

>G?PFGDO < EF9C9A< 9ё 484CF<DB64AABEF< > @9EFAO@ GE?B6<S@. !4<5B?99 

CB>4;4F9?PAB= 6 QFB@ BFABL9A<< S6?SRFES 6<LAS < E@BDB8<A4 K9DA4S, BA< <@9RF 

CD9<@GM9EF69AAB BF9K9EF69AAGR E9?9>J<R, 4 S5?BAS, 7DGL4, E?<64, K9D9LAS < 

;9@?SA<>4 3 ;4DG59:AGR. %D98< A9EBDFB6OI CBE48B> A4<5B?PL4S 8B?S 

CD<IB8<FES A4 6<LAR, K9D9LAR < ;9@?SA<>G (F45?<J4 1.1) 

&45?<J4 1.1 3 %BDFB6B= EBEF46 C?B8B6OI < S7B8AOI >G?PFGD 

�G?PFGD4 %BDF4 !9EBDFB6O9 
CBE48>< BF9K9EF69AAO9 ;4DG59:AO9 

35?BAS 32,9 50,0 17,1 

�DGL4 30,9 52,2 16,9 

�<LAS 57,2 2,4 40,4 

%?<64 32,5 44,2 23,3 

+9D9LAS 16,1 51,9 32,0 

%@BDB8<A4 K9DA4S 61,3 21.1 17,6 

�9@?SA<>4 18,0 47,2 34,8 

 

�?S 6<LA< I4D4>F9DA4 6OEB>4S 8B?S BF9K9EF69AAOI EBDFB6, CD96OL4RM4S 

CB?B6<AG 6E9I A4E4:89A<=. 1FB E6<89F9?PEF6G9F B IBDBL9= CD<ECBEB5?9AABEF< 

BF9K9EF69AAB7B EBDF<@9AF4 > CBK69AAB->?<@4F<K9E><@ GE?B6<S@ 6B;89?O64A<S, 4 

F4>:9 B 8?<F9?PAB= <EFBD<< E9?9>J<BAAB= D45BFO, BD<9AF<DB64AAB= A4 

;<@BEFB=>BEFP, GEFB=K<6BEFP > A95?47BCD<SFAO@ H4>FBD4@ ED98O < EF45<?PABEFP 

C?B8BABL9A<S. � FB :9 6D9@S G89?PAO= 69E ;4DG59:AOI EBDFB6 6 A4E4:89A<SI 
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6<LA< BEF4ёFES >D4=A9 A<;><@, KFB G>4;O649F A4 B7D4A<K9AAGR 484CF4J<R 

<@CBDFAB7B CBE48BKAB7B @4F9D<4?4 > GE?B6<S@ D97<BA4 < 5B?99 6OEB><= D<E> 97B 

<ECB?P;B64A<S 6 CDB<;6B8EF69AAOI E484I. 

"5D4M49F A4 E95S 6A<@4A<9 < ;A4K<F9?PA4S 8B?S A9EBDFB6OI CBE48B> 6 

>G?PFGD9 6<LA<. 1FB @B:9F 5OFP E6S;4AB >4> E <ECB?P;B64A<9@ 

>BDA9EB5EF69AAOI D4EF9A<= < CBDBE?96OI HBD@, F4> < E ;4>?48>B= A4E4:89A<= 

59; EFDB7B7B EB5?R89A<S EBDFB6B7B CB85BD4. #B8B5A4S EFDG>FGD4 EA<:49F 

B8ABDB8ABEFP A4E4:89A<=, GE?B:AS9F 47DBF9IA<K9E><= GIB8 <, >4> E?98EF6<9, 

BFD<J4F9?PAB BFD4:49FES A4 GDB6A9 < EF45<?PABEF< GDB:4=ABEF<, 4 F4>:9 A4 

>4K9EF69 CB?GK49@B= CDB8G>J<<. 

� ED46A9A<< E 6<LA9= E9@9K>B6O9 >G?PFGDO, F4><9 >4> S5?BAS < 7DGL4, 

I4D4>F9D<;GRFES 5B?99 6OEB>B= 8B?9= ;4DG59:AOI EBDFB6 < @9APL<@ GK4EF<9@ 

A9EBDFB6OI CBE48B>. 1FB BFD4:49F 5B?99 6OEB><= GDB69AP EF4A84DF<;4J<< 

CBE48BKAB7B @4F9D<4?4 < 4>F<6AB9 6A98D9A<9 <AF9AE<6AOI F9IAB?B7<= 6 <I 

6B;89?O64A<< (+9>@4D96, 2018). &4><@ B5D4;B@, CB6OL9A<9 B5N9@B6 

CDB<;6B8EF64 C?B8B6B= < S7B8AB= CDB8G>J<<, 4 F4>:9 B59EC9K9A<9 A4E9?9A<S 

>4K9EF69AAB= BF9K9EF69AAB= CDB8G>J<9= FD95G9F 6A98D9A<S >B@C?9>E4 

@9DBCD<SF<=, A4CD46?9AAOI A4 HBD@<DB64A<9 QHH9>F<6AB= < 

>BA>GD9AFBECBEB5AB= E<EF9@O E48B6B8EF64 < C<FB@A<>B6B8EF64 6 $BEE<<. 

%B6D9@9AAO9 F9IAB?B7<< <AF9AE<6AB7B 6OD4M<64A<S E48B6, 6<AB7D48A<>B6 < 

S7B8AOI >G?PFGD CD98GE@4FD<64RF EB5?R89A<9 J9?B7B >B@C?9>E4 

47DBF9IA<K9E><I @9DBCD<SF<=, A4K<A4S E CB85BD4 484CF<DB64AAOI > >BA>D9FAO@ 

GE?B6<S@ 6B;89?O64A<S 6OEB>BCDB8G>F<6AOI EBDFB6, B5?484RM<I 

GEFB=K<6BEFPR > A95?47BCD<SFAO@ H4>FBD4@ ED98O < 5B?9;AS@, < ;4>4AK<64S 

F9IAB?B7<S@< G5BD><, ID4A9A<S < D94?<;4J<< GDB:4S. �OCB?A9A<9 6E9I 

Q?9@9AFB6 F9IAB?B7<< E6S;4AB EB ;A4K<F9?PAO@< CDB<;6B8EF69AAO@< ;4FD4F4@<, 

6>?RK4RM<@< D4EIB8O A4 @4F9D<4?PAO9, QA9D79F<K9E><9 < FDG8B6O9 D9EGDEO. � 

GE?B6<SI CBEFBSAAB7B G69?<K9A<S EFB<@BEF< CDB<;6B8EF69AAOI D9EGDEB6 

CB?GK9A<9 6OEB><I GDB:496 59; GK9F4 Q>BAB@<K9E>B= QHH9>F<6ABEF< A9 6E9784 

S6?S9FES BCD4684AAO@. #BQFB@G B8AB= <; BEAB6AOI ;484K EB6D9@9AAB7B 
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E48B6B8EF64 EF4AB6<FES D4;D45BF>4 < 6A98D9A<9 F9IAB?B7<=, CB;6B?SRM<I 

B59EC9K<FP CB?GK9A<9 EF45<?PAB= GDB:4=ABEF< 6OEB>B7B >4K9EF64 CD< EA<:9A<< 

E959EFB<@BEF< CDB<;6B8<@B= CDB8G>J<<. 

%B6D9@9AAO9 <AF9AE<6AO9 F9IAB?B7<< 6OD4M<64A<S C?B8B6OI A4E4:89A<= 

< 6<AB7D48A<>B6 BD<9AF<DB64AO A4 CB?GK9A<9 EF45<?PAB= 6OEB>B= 

CDB8G>F<6ABEF< CD< D4J<BA4?PAB@ <ECB?P;B64A<< CDB<;6B8EF69AAOI D9EGDEB6. 

�BEF<:9A<9 84AAOI D9;G?PF4FB6 6B;@B:AB FB?P>B CD< CB889D:4A<< 

BCF<@4?PAB7B GDB6AS CBK69AAB7B C?B8BDB8<S, EBID4A9A<< GEFB=K<6BEF< 

47DBQ>BE<EF9@ < EB;84A<< 5?47BCD<SFAOI GE?B6<= 8?S DBEF4 < D4;6<F<S D4EF9A<=. 

"8A<@ <; 64:A9=L<I H4>FBDB6 CB6OL9A<S QHH9>F<6ABEF< E48B6B8EF64 6 ;BA4I E 

A98BEF4FBKAO@ < A9EF45<?PAO@ G6?4:A9A<9@ S6?S9FES CD<@9A9A<9 BDBL9A<S. 

#D< QFB@ A4<5B?PL4S D9;G?PF4F<6ABEFP BDBE<F9?PAOI @9DBCD<SF<= 8BEF<749FES 

CD< EB5?R89A<< BCF<@4?PAOI EDB>B6 CDB6989A<S CB?<6B6 < CB889D:4A<< 

A9B5IB8<@B7B GDB6AS 6?4:ABEF< CBK6O 6 ;BA9 D4ECB?B:9A<S 4>F<6AB= K4EF< 

>BDA96B= E<EF9@O D4EF9A<=. 

� EB6D9@9AAB@ E48B6B8EF69 CD<@9ASRFES D4;?<KAO9 ECBEB5O CB84K< 6B8O: 

8B:8964A<9, >4C9?PAB9 < 6AGFD<CBK69AAB9 BDBL9A<9, 4 F4>:9 CB69DIABEFAO9 

ECBEB5O CB?<64. 1HH9>F<6ABEFP >4:8B7B @9FB84 BCD989?S9FES CBK69AAB-

>?<@4F<K9E><@< GE?B6<S@< F9DD<FBD<<, 5<B?B7<K9E><@< BEB59AABEFS@< 

6OD4M<649@B= >G?PFGDO < F9IAB?B7<9= 6B;89?O64A<S. &D48<J<BAAO9 ECBEB5O 

BDBL9A<S CD98GE@4FD<64RF C9D<B8<K9E>B9 CBCB?A9A<9 ;4C4EB6 6?47< 6 CBK69, 

CD< >BFBDB@ B5N9@ CBEFGC4RM9= 6B8O ;A4K<F9?PAB CD96OL49F F9>GM<9 

CBFD95ABEF< D4EF9A<= 6 6B8BCBFD95?9A<<. � E6S;< E A9B5IB8<@BEFPR CB6OL9A<S 

QHH9>F<6ABEF< <ECB?P;B64A<S 6B8AOI D9EGDEB6 6 @<DB6B= CD4>F<>9 L<DB>B9 

D4ECDBEFD4A9A<9 CB?GK<?< F9IAB?B7<< @4?B<AF9AE<6AB7B BDBL9A<S. $4;6<F<9 

84AAB7B A4CD46?9A<S E6S;4AB A9 FB?P>B E 6OEB>B= QHH9>F<6ABEFPR CD<@9A9A<S 

F4><I E<EF9@, AB < E 6B;@B:ABEFPR <ECB?P;B64A<S BDBE<F9?PAOI E9F9= <; FDG5 

@4?B7B 8<4@9FD4, ECBEB5AOI B59EC9K<64FP CD4>F<K9E>< A9CD9DO6AGR CB84KG 

6B8O D4EF9A<S@ 6 F9K9A<9 6E97B C9D<B84 6979F4J<< (&9DC<7BD96 E EB46F.,2009). 



17 

 

 

 

!4 F9DD<FBD<< $BEE<=E>B= (989D4J<< 6OD4M<649FES L<DB><= 4EEBDF<@9AF 

C?B8B6OI < S7B8AOI >G?PFGD, ED98< >BFBDOI BEAB6AB9 ;A4K9A<9 <@9RF S5?BAS, 

7DGL4, E?<64, 6<LAS, K9D9LAS, 45D<>BE, C9DE<>, E@BDB8<A4, @4?<A4 < ;9@?SA<>4. 

$4;@9M9A<9 C?B8B6OI A4E4:89A<= CB D97<BA4@ EFD4AO I4D4>F9D<;G9FES 

;A4K<F9?PAB= A9D46AB@9DABEFPR < BCD989?S9FES BEB59AABEFS@< CD<DB8AB-

>?<@4F<K9E><I GE?B6<=. � E6S;< E QF<@ 6 >4:8B= ;BA9 CD9<@GM9EF69AAB 

6B;89?O64RFES >G?PFGDO < EBDF4, A4<5B?99 484CF<DB64AAO9 > >BA>D9FAO@ 

GE?B6<S@ 6OD4M<64A<S. 

#DB<;6B8EF6B E69:<I HDG>FB6 < S7B8, 6>?RK4S 6<AB7D48, 6 $BEE<< ;4 K9FOD9 

7B84 6ODBE?B CBKF< A4 FD9FP < 6 2020 7B8G EBEF46<?B 4,3 @?A.F. (CDBF<6 3,3 @?A F 6 

2017 7B8G), <?< 0,5% BF @<DB6B7B B5N9@4 (D<EGAB> 1.2). 

 

$<EGAB> 1.2 3 %FDG>FGD4 CDB<;6B8EF64 HDG>FB6 < S7B8 6 $BEE<<, 2020 7. 

�A4?<; EFDG>FGDO CDB<;6B8EF64 HDG>FB6 < S7B8 6 $BEE<< CB>4;O649F, KFB 

698GMGR CB;<J<R ;4A<@4RF E9@9K>B6O9 >G?PFGDO, 8B?S >BFBDOI CD96OL49F 

CB?B6<AG B5M97B B5Nё@4 CDB<;6B8EF64. 1FB BFD4:49F <I FD48<J<BAAB 6OEB>GR 

IB;S=EF69AAGR ;A4K<@BEFP, GEFB=K<6O= ECDBE < ED46A<F9?PAB 6OEB><= GDB69AP 

F9IAB?B7<K9E>B= BFD45BF4AABEF< CDB<;6B8EF64. �@9EF9 E F9@ EGM9EF69AAGR DB?P 

6 HBD@<DB64A<< 64?B6B7B E5BD4 <7D4RF < 8DG7<9 7DGCCO >G?PFGD, 6 FB@ K<E?9 

>BEFBK>B6O9 < S7B8AO9 >G?PFGDO. �B?S >BEFBK>B6OI >G?PFGD 6 B5M9= EFDG>FGD9 

CDB<;6B8EF64 CB8KёD><649F <I 64:ABEFP 8?S BF9K9EF69AAB7B E48B6B8EF64.  

54% 

14% 

16% 

16% 

%9@9K>B6O9 
�BEFBK>B6O9 
�<AB7D48A<>< 

37B8A<>< 
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$<EGAB> 1.3 3 �B?S CDB<;6B8EF64, BF6989AA4S >BEFBK>B6O@ >G?PFGD4@, 2020 7. 

�A4?<; EFDG>FGDO CDB<;6B8EF64 >BEFBK>B6OI >G?PFGD CB>4;O649F (D<EGAB> 

1.3) , KFB 698GM4S DB?P 6 84AAB= 7DGCC9 CD<A48?9:<F 6<LA9 < K9D9LA9, A4 8B?R 

>BFBDOI CD<IB8<FES 5B?99 CB?B6<AO B5M97B B5Nё@4 CDB<;6B8EF64. &4>B9 

8B@<A<DGRM99 CB?B:9A<9 B5GE?B6?9AB, CD9:89 6E97B, 6OEB>B= 484CF4J<9= QF<I 

>G?PFGD > CBK69AAB->?<@4F<K9E><@ GE?B6<S@ 5B?PL<AEF64 D97<BAB6 $BEE<<, 4 

F4>:9 <I ED46A<F9?PAB EF45<?PAO@ C?B8BABL9A<9@ CB ED46A9A<R E 8DG7<@< 

>BEFBK>B6O@< CBDB84@<. %?<64 < F9DA ;4A<@4RF 6FBDB9 @9EFB CB B5Nё@G 

CDB<;6B8EF64 ED98< >BEFBK>B6OI >G?PFGD. �I ;A4K<F9?PA4S, AB GEFGC4RM4S 

6<LA9 8B?S B5NSEAS9FES 5B?99 G;>B= ;BAB= CDB@OL?9AAB7B 6B;89?O64A<S < 

5B?PL9= ;46<E<@BEFPR BF CBK69AAOI < >?<@4F<K9E><I GE?B6<=. �5D<>BEO F4>:9 

CD98EF46?9AO 6 EFDG>FGD9 CDB<;6B8EF64, B8A4>B <I G89?PAO= 69E BEF4ёFES 

ED46A<F9?PAB A96OEB><@, KFB E6S;4AB E CB6OL9AAB= KG6EF6<F9?PABEFPR 

>G?PFGDO > 6B;6D4FAO@ ;4@BDB;>4@ < ;<@A<@ CB6D9:89A<S@. 

!4 D<EGA>9 1.4 CD98EF46?9A4 8<A4@<>4 CDB<;6B8EF64 >BEFBK>B6OI >G?PFGD 

;4 C9D<B8 E 2014 CB 2019 7B8O. �A4?<; 84AAB= 8<A4@<>< E6<89F9?PEF6G9F B 

A9B8ABDB8ABEF< D4;6<F<S BF89?PAOI >G?PFGD < D4;?<KAB= EF9C9A< <I 

GEFB=K<6BEF< > 6A9LA<@ H4>FBD4@. !4<5B?99 6OD4:9AAO9 < EF45<?PAO9 

<;@9A9A<S A45?R84RFES 6 7DGCC9 «6<LAS < K9D9LAS», >BFBD4S A4 CDBFS:9A<< 

12% 

51% 

7% 

30% 

�5D<>BEO 

�<LAS < K9D9LAS 
#9DE<>< < A9>F4D<AO 

%?<64 < F9DA 
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6E97B C9D<B84 EBID4AS9F ?<8<DGRM<9 CB;<J<< CB B5Nё@G CDB<;6B8EF64 < 

89@BAEFD<DG9F CB?B:<F9?PAGR 8B?7BEDBKAGR F9A89AJ<R. 

 

$<EGAB> 1.4 3 �<A4@<>4 CDB<;6B8EF64, BF6989AA4S >BEFBK>B6O@ >G?PFGD4@ 

#DB<;6B8EF6B 6<LA< < K9D9LA< I4D4>F9D<;G9FES B5M9= A4CD46?9AABEFPR > 

DBEFG, A9E@BFDS A4 BF89?PAO9 >B?954A<S 6 BF89?PAO9 7B8O. !4?<K<9 6D9@9AAB7B 

EA<:9A<S B5Nё@B6 A9 A4DGL49F B5M9= 6BEIB8SM9= 8<A4@<><, KFB G>4;O649F A4 

BFABE<F9?PAGR GEFB=K<6BEFP 84AAB= >G?PFGDO > A95?47BCD<SFAO@ CB7B8AO@ 

GE?B6<S@ < >B?954A<S@ 47DBF9IA<K9E>B7B I4D4>F9D4. � >BAJG 4A4?<;<DG9@B7B 

C9D<B84 B5Nё@O CDB<;6B8EF64 8BEF<74RF @4>E<@4?PAOI ;A4K9A<=, KFB 

CB8F69D:849F 6B;D4EF4RMGR DB?P 6<LA< 6 EFDG>FGD9 >BEFBK>B6B7B E48B6B8EF64. 

%D46A<F9?PAO= 4A4?<; CB>4;O649F, KFB 6<LAS < K9D9LAS EGM9EF69AAB 

BC9D9:4RF 8DG7<9 >BEFBK>B6O9 >G?PFGDO >4> CB 45EB?RFAO@ B5Nё@4@ 

CDB<;6B8EF64, F4> < CB F9@C4@ DBEF4. &4>, E?<64 < FёDA F4>:9 89@BAEFD<DGRF 

CB?B:<F9?PAGR 8<A4@<>G, B8A4>B <I 6>?48 BEF4ёFES ;4@9FAB A<:9. #DB<;6B8EF6B 

45D<>BEB6 < BEB59AAB C9DE<>B6 < A9>F4D<AB6 BF?<K49FES @9APL9= EF45<?PABEFPR 

< 5B?99 A<;><@< B5Nё@4@<, KFB E6S;4AB E <I CB6OL9AAB= ;46<E<@BEFPR BF 

F9C?B6OI D9EGDEB6 < 5B?99 G;>B= ;BAB= CDB@OL?9AAB7B 6B;89?O64A<S. 

&4><@ B5D4;B@, CD98EF46?9AA4S 7<EFB7D4@@4 CB8F69D:849F, KFB 6<LAS 

;4A<@49F >?RK96B9 @9EFB 6 E<EF9@9 >BEFBK>B6B7B E48B6B8EF64 < 6OEFGC49F 

BEAB6AB= >G?PFGDB=, HBD@<DGRM9= 8<A4@<>G CDB<;6B8EF64 6 84AAB= 7DGCC9. 
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#B?GK9AAO9 84AAO9 E6<89F9?PEF6GRF B J9?9EBB5D4;ABEF< 84?PA9=L97B D4;6<F<S 

6<LAё6OI A4E4:89A<=, EB69DL9AEF6B64A<S F9IAB?B7<= <I 6B;89?O64A<S < 

C9D9IB84 > 5B?99 <AF9AE<6AO@ HBD@4@ CDB<;6B8EF64, KFB CB;6B?<F G>D9C<FP 

CB?B:<F9?PAGR F9A89AJ<R < CB6OE<FP 6>?48 >G?PFGDO 6 B5M<= B5Nё@ 

CDB8G>J<< E48B6B8EF64 (+9>@4D96., 2018; (��' «*9AFD �7DB4A4?<F<><, 2021). 

1.2. "D74A<;4J<S C?B8B6B7B C<FB@A<>4 < @B?B8B7B E484 6 GE?B6<SI 

BDBL9A<S 

� EB6D9@9AAOI GE?B6<SI C<FB@A<> E?98G9F D4EE@4FD<64FP A9 FB?P>B >4> 

IB;S=EF6B CB D4;@AB:9A<R D4EF9A<=, AB < >4> >?RK96B9 ;69AB E<EF9@O 

<AF9AE<6AB7B E48B6B8EF64, 59; >BFBDB7B A96B;@B:AB D4;6<F<9 BFD4E?<. 1FB 

EC9J<4?<;<DB64AAB9 CB8D4;89?9A<9 E9?PE>BIB;S=EF69AAB7B CDB<;6B8EF64, >BFBDB9 

HBD@<DG9F 54;G 8?S ;4>?48>< E48B6 < B59EC9K<649F DOAB> >4K9EF69AAO@ 

CBE48BKAO@ @4F9D<4?B@. 

1HH9>F<6ABEFP D45BFO C<FB@A<>4 A4CDS@GR BFD4:49FES A4 C9DEC9>F<64I 

E48B6B8EF64 D97<BA4. �89EP A9 CDBEFB 6OD4M<64RFES C?B8B6O9 < S7B8AO9 

>G?PFGDO, AB < CDB6B8<FES E9?9>J<BAAO= BF5BD A4<5B?99 CDB8G>F<6AOI EBDFB6 < 

CBDB8, EB;84RFES AB6O9 EBDFBCB86B=AO9 >B@5<A4J<<, BF?<K4RM<9ES 

E>BDBC?B8ABEFPR < E?45BDBE?BEFPR, KFB BEB59AAB 64:AB 8?S <AF9AE<6AOI 

F9IAB?B7<= E48B6B8EF64. &4><@ B5D4;B@, C<FB@A<> 6OEFGC49F A9 FB?P>B 

CDB<;6B8EF69AAO@ B5N9>FB@, AB < C?BM48>B= 8?S 6A98D9A<S <AAB64J<=, 789 

CDB69DSRFES EB6D9@9AAO9 @9FB8O D4;@AB:9A<S, 6>?RK4S @<>DB>?BA4?PAB9 < 

>BDA9EB5EF69AAB9. 
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!4<5B?99 CB8IB8SM<@< EK<F4RFES ?97>BEG7?<A<EFO9 < ED98A9EG7?<A<EFO9 
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K9DAB;9@AO9 D4;AB6<8ABEF<. �BCGE>4RFES EGC9EK4AO9 CBK6O, 9E?< BA< 

8BEF4FBKAB C?B8BDB8AO. $94>J<S CBK69AAB7B D4EF6BD4 8B?:A4 5OFP 5?<;>4 > 
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;4>?48O64RFES EC9J<4?PAO9 E96BB5BDBFO, 6>?RK4RM<9 BF 436 8B 638 CB?9=. 

�BA>D9FAO9 EI9@O K9D98B64A<S CB85<D4RFES E GKёFB@ CD<DB8AOI GE?B6<= ;BAO 

< BEB59AABEF9= IB;S=EF64. #D< QFB@ EBEF46?S9FES <A8<6<8G4?PA4S E<EF9@4 

G8B5D9A<S < B5D45BF>< CBK6O. �4:AO@ Q?9@9AFB@ E96BB5BDBF4 6OEFGC49F K9DAO= 

C4D 4 ?GKL<= CD98L9EF69AA<> 8?S E9@SA < CB86B96, CB;6B?SRM<= B8AB6D9@9AAB 

5BDBFPES E EBDAS>4@< < A4>4C?<64FP 6?47G 6 7DGAF9 (%4@BM9A>B6, 2026). 

�4F97BD<K9E>< A98BCGEF<@B 6>?RK4FP 6 E96BB5BDBF >G?PFGDO, 

CBD4:4RM<9ES F9@< :9 5B?9;AS@< <?< 6D98<F9?S@<, KFB < C?B8B6O9 D4EF9A<S. 

�4FB 66989A<9 5B5B6OI >G?PFGD >4> E<89D4FB6 ;A4K<F9?PAB G?GKL49F C?B8BDB8<9, 

F4> >4> CD< ;4C4I<64A<< BA< B5B74M4RF CBK6G BD74A<K9E><@ 69M9EF6B@ < 4;BFB@. 

� CD4>F<>9 E48B6B8EF64 <ECB?P;G9FES >?4EE<H<>4J<S C?B8B6OI 

A4E4:89A<=, BEAB64AA4S A4 EB6B>GCABEF< 5<B?B7<K9E><I < F9IAB?B7<K9E><I 

CD<;A4>B6. � K<E?G BCD989?SRM<I H4>FBDB6 BFABESFES 6<8B6B= EBEF46 >G?PFGD, 

CD<@9AS9@O9 CB86B<, E<?4 DBEF4 89D96P96, >BAEFDG>F<6AO9 BEB59AABEF< 

A4E4:89A<=, 4 F4>:9 EF9C9AP <I <AF9AE<6ABEF<. #B8B5AO= CB8IB8 CB;6B?S9F 

GK<FO64FP >4> CD<DB8AO9 GE?B6<S D97<BA4, F4> < Q>BAB@<K9E><9 ;484K< 
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6OEB>BQHH9>F<6AO@ F9IAB?B7<S@. 

% FBK>< ;D9A<S 5BF4A<>B-CDB<;6B8EF69AAB= EFDG>FGDO E48O HBD@<DGRFES 

>4> EC9J<4?<;<DB64AAO9 ?<5B >B@5<A<DB64AAO9. � C9D6B@ E?GK49 CD9B5?484RF 

A4E4:89A<S E9@9K>B6OI >G?PFGD, 6>?RK4S S5?BAR, 7DGLG < 4=6G, ?<5B 

>BEFBK>B6OI 4 6<LAR, E?<6G, K9D9LAR, 45D<>BE < C9DE<>. "F89?PAGR 7DGCCG 

B5D4;GRF S7B8AO9 A4E4:89A<S, 789 6B;89?O64RFES ;9@?SA<>4, E@BDB8<A4, 

>DO:B6A<>, @4?<A4 < B5?9C<I4. !4DS8G E QF<@ 6 DS89 IB;S=EF6 CD<@9ASRFES 

E@9L4AAO9 CBE48><. 
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<?< 1,532,5 @ EBBF69FEF69AAB, KFB EB;849F CD98CBEO?>< 8?S 5B?99 D4J<BA4?PAB7B 

<ECB?P;B64A<S C?BM48< < GCDBM9A<S 47DBF9IA<K9E><I BC9D4J<=. 

&D48<J<BAAO9 E<?PABDBE?O9 E48O I4D4>F9D<;GRFES D4;D9:9AAO@< 

EI9@4@< D4;@9M9A<S D4EF9A<=, CD< >BFBDOI L<D<A4 @9:8GDS8<= 8BEF<749F 738 

@, 4 D4EEFBSA<9 @9:8G 89D96PS@< 6 DS8G EBEF46?S9F 334 @. %GM9EF69AAO@ 

B7D4A<K9A<9@ 84AAB7B F<C4 S6?S9FES CB;8A99 6EFGC?9A<9 6 C?B8BABL9A<9: 

Q>BAB@<K9E>< ;A4K<@O= GDB:4= HBD@<DG9FES, >4> CD46<?B, ?<LP A4 738-= 7B8 

CBE?9 CBE48><. #D< QFB@ Q>EC?G4F4J<BAAO= C9D<B8 F4><I A4E4:89A<= @B:9F 

CD96OL4FP FD< 89ESF<?9F<S, KFB B5NSEAS9F <I L<DB>B9 D4ECDBEFD4A9A<9 6 

DBEE<=E><I EC9J<4?<;<DB64AAOI IB;S=EF64I, BD<9AF<DB64AAOI A4 8B?7BEDBKAB9 

<ECB?P;B64A<9 E48B6 (&DGAB6, 2019). 

� CDBF<6BCB?B:ABEFP QFB@G E48O A4 >4D?<>B6OI < CB?G>4D?<>B6OI 

CB86BSI 89@BAEFD<DGRF <AGR CDB<;6B8EF69AAGR @B89?P. "A< 6EFGC4RF 6 

C?B8BABL9A<9 ;A4K<F9?PAB D4APL9 4 G:9 A4 335-= 7B8, KFB CB;6B?S9F 5OEFD99 

B>GC4FP >4C<F4?PAO9 6?B:9A<S. �B?99 C?BFAO9 EI9@O CBE48><, CD< >BFBDOI 

@9:8GDS8PS EB>D4M4RFES 8B 436 @, 4 D4EEFBSA<9 @9:8G 89D96PS@< 4 8B 1,534 @, 

B59EC9K<64RF 6OEB>GR BF84KG E 98<A<JO C?BM48<. !9E@BFDS A4 5B?99 >BDBF><= 

EDB> Q>EC?G4F4J<< (B>B?B 18 ?9F 8?S >4D?<>B6OI < 8B 25 ?9F 8?S ED98A9DBE?OI 

89D96P96), F4><9 A4E4:89A<S BF?<K4RFES CB6OL9AAB= D9AF459?PABEFPR < 

D4EE@4FD<64RFES >4> 54;B6O= Q?9@9AF EB6D9@9AAB7B <AF9AE<6AB7B E48B6B8EF64. 

!4<5B?99 6OEB>B= C?BFABEFPR BF?<K4RFES E48O A4 E?45BDBE?OI CB86BSI E 

@4?BB5N9@AO@< >DBA4@<, 789 >B?<K9EF6B 89D96P96 @B:9F 8BEF<74FP A9E>B?P><I 

FOESK A4 79>F4D. &4><9 A4E4:89A<S B59EC9K<64RF D4AA99 < B5<?PAB9 

C?B8BABL9A<9, B8A4>B FD95GRF ;A4K<F9?PAOI C9D6BA4K4?PAOI <A69EF<J<= < 

6OEB>B7B GDB6AS 47DBF9IA<K9E>B= >G?PFGDO. $4;AB6<8ABEFPR 84AAB7B CB8IB84 
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BEAB64A4 A4 <ECB?P;B64A<< >4D?<>B6OI CB86B96 < EBDFB6, HBD@<DGRM<I 

C?B8B6O9 CBK>< A4 B8AB?9FA9@ CD<DBEF9. 'DB:4= 6 F4><I A4E4:89A<SI @B:9F 
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F9IAB?B7<K9E>B7B EBCDB6B:89A<S. 

�B?BAAB6<8AO9 E48O CD98EF46?SRF EB5B= B8AG <; A4<5B?99 <AAB64J<BAAOI 

HBD@ A4E4:89A<=. "A< EBK9F4RF 6OEB>GR C?BFABEFP CBE48>< E @AB7B?9FA<@ 

C?B8BABL9A<9@ 59; B5D9;>< «A4 J<>?», >4> 6 ?G7B6OI E484I. �ECB?P;B64A<9 
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IB;S=EF69AAB7B <ECB?P;B64A<S EBEF46?S9F B>B?B 20325 ?9F. �4AAO= F<C E48B6 

;4A<@49F CDB@9:GFBKAB9 CB?B:9A<9 @9:8G FD48<J<BAAO@< < <AF9AE<6AO@< 
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�?RK96O@ QF4CB@ EB;84A<S ?R5B7B F<C4 E48B6OI A4E4:89A<= S6?S9FES <I 
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D4;6<F<9 D4EF9A<=, GDB69AP GDB:4=ABEF< < B5M4S Q>BAB@<K9E>4S QHH9>F<6ABEFP 

CDB<;6B8EF64. "L<5><, 8BCGM9AAO9 A4 A4K4?PAB= EF48<<, >4> CD46<?B, <@9RF 

BFEDBK9AAO= I4D4>F9D < CDBS6?SRFES ECGEFS A9E>B?P>B ?9F, >B784 6B;@B:ABEF< 

<I <ECD46?9A<S B>4;O64RFES EGM9EF69AAB B7D4A<K9AAO@<. � D9;G?PF4F9 
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2019). 
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6B;@B:ABEF< C?B8B6OI < S7B8AOI >G?PFGD. 
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F9@C9D4FGD, 4 F4>:9 EDB>< A4EFGC?9A<S CBE?98A<I 69E9AA<I < C9D6OI BE9AA<I 

;4@BDB;>B6. !9 @9A99 64:AO@< S6?SRFES @4>E<@4?PAO9 F9@C9D4FGDAO9 

CB>4;4F9?< 6 ;<@A<= < ?9FA<= C9D<B8O, D9:<@ 6OC489A<S BE48>B6 < 69DBSFABEFP 

D4;6<F<S ;4EGI<. � EB6B>GCABEF< QF< C4D4@9FDO HBD@<DGRF B5M<= 

>?<@4F<K9E><= HBA, BCD989?SRM<= 6B;@B:ABEFP 6B;89?O64A<S E48B6OI >G?PFGD 

6 >BA>D9FAB= @9EFABEF<. 
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A4E4:89A<= (%4@BM9A>B6, 2026). 

%GM9EF69AAO@ >D<F9D<9@ CD<7B8ABEF< F9DD<FBD<< 8?S E48B6B8EF64 

EK<F49FES C9D<B8<KABEFP CB6FBD9A<S >D<F<K9E><I F9@C9D4FGD. &4>, 9E?< 

Q>EFD9@4?PAB A95?47BCD<SFAO9 F9@C9D4FGDAO9 GE?B6<S 6B;A<>4RF 6 ED98A9@ 

B8<A D4; 6 89ESF<?9F<9, D4;@9M9A<9 E48B6 6 CB8B5AOI GE?B6<SI EK<F49FES 

Q>BAB@<K9E>< A9BCD4684AAO@. #D< 5B?99 D98>B@ <I CDBS6?9A<<, A4CD<@9D D4; 6 

8648J4FP ?9F, 6OD4M<64A<9 C?B8B6OI >G?PFGD 8BCGE>49FES CD< GE?B6<< 

CD<@9A9A<S 484CF<6AOI 47DBF9IA<K9E><I @9DBCD<SF<=. 

"EB5B BC4EAO@< 8?S E48B6OI A4E4:89A<= S6?SRFES 69E9AA<9 ;4@BDB;><, 

EB6C484RM<9 E H4;B= J69F9A<S. �4:9 A9;A4K<F9?PAB9 CBA<:9A<9 F9@C9D4FGDO 6 

QFBF C9D<B8 @B:9F CD<69EF< > CB6D9:89A<R 79A9D4F<6AOI BD74AB6 <, >4> 

E?98EF6<9, > D9;>B@G EA<:9A<R GDB:4S. +G6EF6<F9?PABEFP >G?PFGD > ;4@BDB;>4@ 

D4;?<KA4, KFB A9B5IB8<@B GK<FO64FP CD< CB85BD9 EBDFB6 < D4;@9M9A<< 

A4E4:89A<=. �A4?B7<KAO@ B5D4;B@ GS;6<@O@< B>4;O64RFES < S7B8AO9 >G?PFGDO, 

8?S >BFBDOI >D<F<K9E><9 F9@C9D4FGDO @B7GF 5OFP 6OL9, K9@ 8?S 8D969EAOI 

CBDB8. 

1.2.2. �O5BD GK4EF>4 8?S E484 

$9?P9H @9EFABEF< S6?S9FES B8A<@ <; ;A4K<@OI H4>FBDB6, BCD989?SRM<I 

GE?B6<S DBEF4 < D4;6<F<S C?B8B6OI 89D96P96, CBE>B?P>G BA 6?<S9F A4 

D4ECD989?9A<9 F9C?4, 6?47< < HBD@<DB64A<9 CBK69AAB7B CB>DB64. 
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!95?47BCD<SFAO@< 8?S D4;@9M9A<S E48B6 EK<F4RFES ;4@>AGFO9 CBA<:9A<S 

D9?P9H4, 789 6B;D4EF49F 69DBSFABEFP CB6D9:89A<S D4EF9A<= 69E9AA<@< < 

BE9AA<@< ;4@BDB;>4@<, BEB59AAB 6 H4;G J69F9A<S. 

1>ECB;<J<S E>?BAB6 EGM9EF69AAB <;@9AS9F F9C?B6B= D9:<@ F9DD<FBD<<. 

2:AO9 E>?BAO I4D4>F9D<;GRFES 5B?99 <AF9AE<6AO@ CDB7D964A<9@ CBK6O, FB784 

>4> E969DAO9 BEF4RFES IB?B8A99, 6BEFBKAO9 < ;4C48AO9 ;4A<@4RF CDB@9:GFBKAB9 

CB?B:9A<9. 1F< D4;?<K<S BCD989?SRF A4>BC?9A<9 F9C?4, C9D9D4ECD989?9A<9 

BE48>B6, GE?B6<S CB69DIABEFAB7B EFB>4 < GDB69AP <EC4D9A<S 6?47<, KFB 6 

EB6B>GCABEF< BFD4:49FES A4 CDB8G>F<6ABEF< A4E4:89A<=. 

$4J<BA4?PAO= 6O5BD GK4EF>4 6 CD989?4I CBK69AAB->?<@4F<K9E>B= ;BAO 

CB;6B?S9F BE?45<FP A974F<6AB9 6?<SA<9 >?<@4F<K9E><I H4>FBDB6, FB784 >4> 

BL<5>< 6 D4;@9M9A<< E48B6, A4CDBF<6, GE<?<64RF <I 89=EF6<9. !4<5B?99 

5?47BCD<SFAO@< EK<F4RFES G@9D9AAB A4>?BAAO9 GK4EF><, B59EC9K<64RM<9 

IBDBL<= 8D9A4: < G8B5EF6B @9I4A<;<DB64AAB= B5D45BF><. !4 >DGFOI E>?BA4I 

CB6OL49FES D<E> 6B8AB= QDB;<<, 4 CD< ;A4K<F9?PAOI G>?BA4I ;4>?48>4 E48B6 

6B;@B:A4 ?<LP CD< CDB6989A<< EC9J<4?PAOI <A:9A9DAOI @9DBCD<SF<=, F4><I 

>4> F9DD4E<DB64A<9. 

� GE?B6<SI A98BEF4FBKAB7B G6?4:A9A<S >?RK96B9 ;A4K9A<9 CD<B5D9F49F 

6B;@B:ABEFP BD74A<;4J<< QHH9>F<6AB7B BDBL9A<S, 59; >BFBDB7B GEFB=K<6B9 

C?B8BABL9A<9 E48B6 EF4AB6<FES ;4FDG8A<F9?PAO@. #D< QFB@ CD<7B8ABEFP 

GK4EF>B6 E 4A4?B7<KAO@ D9?P9HB@ EGM9EF69AAB 64DP<DG9F 6 ;46<E<@BEF< BF 

D97<BA4?PAOI CBK69AAB->?<@4F<K9E><I GE?B6<=, KFB FD95G9F 

8<HH9D9AJ<DB64AAB7B CB8IB84 > 6O5BDG F9DD<FBD<<. 

#BE>B?P>G C?B8B6O9 < S7B8AO9 >G?PFGDO HBD@<DGRF 7?G5B>GR >BDA96GR 

E<EF9@G, BEB5B9 6A<@4A<9 G89?S9FES E6B=EF64@ CBK6 < CBK6BB5D4;GRM<I CBDB8. 

!4<5B?99 5?47BCD<SFAO@< S6?SRFES DOI?O9, IBDBLB 4QD<DG9@O9 < 6?47Bё@><9 

CBDB8O, A9 EB89D:4M<9 FB>E<KAOI EB?9= < A9 CB869D:9AAO9 ;4EFBR IB?B8AOI 

7DGAFB6OI 6B8. !4CDBF<6, C?BFAO9 CBK6O E A<;>B= 6B8B-< 

6B;8GIBCDBA<J49@BEFPR < CB6OL9AAB= ;4EB?ёAABEFPR EGM9EF69AAB 
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B7D4A<K<64RF DBEF D4EF9A<= < D4EE@4FD<64RFES >4> @4?BCD<7B8AO9 8?S ;4>?48>< 

E48B6 (#?B8B6B8EF6B, 2012). 

 #9D98 ;4>?48>B= E484 B5S;4F9?PAO@ QF4CB@ S6?S9FES >B@C?9>EA4S BJ9A>4 

CBK69AAOI GE?B6<= GK4EF>4, CBE>B?P>G <@9AAB EBEFBSA<9 CBK69AAB7B CDBH<?S 6B 

@AB7B@ BCD989?S9F 8B?7B69KABEFP < CDB8G>F<6ABEFP A4E4:89A<=. �EE?98B64A<9 

CDB6B8<FES A4 ;A4K<F9?PAGR 7?G5<AG, KFB CB;6B?S9F 6OS6<FP A95?47BCD<SFAO9 

H<;<K9E><9 <?< 47DBI<@<K9E><9 E6B=EF64, ECBEB5AO9 B7D4A<K<64FP D4;6<F<9 

>BDA96B= E<EF9@O. #D< A4?<K<< F4><I H4>FBDB6 GK4EFB> <E>?RK49FES <; 

<ECB?P;B64A<S CB8 C?B8B6O9 >G?PFGDO ?<5B D4EE@4FD<649FES 8?S D4;@9M9A<S 

S7B8AOI D4EF9A<= E @9A99 7?G5B>B= >BDA96B= E<EF9@B=. 

%48BCD<7B8ABEFP CBK6 BCD989?S9FES EBK9F4A<9@ <I H<;<K9E><I < 

I<@<K9E><I I4D4>F9D<EF<>.  9I4A<K9E><= EBEF46 < C?BFABEFP 6?<SRF A4 6B8AB-

6B;8GLAO= D9:<@, EFDG>FGDAB9 EBEFBSA<9 < F9C?B6B= 54?4AE CBK6O. +D9;@9DAB9 

GC?BFA9A<9 B7D4A<K<649F DBEF >BDA9=, GIG8L49F 4QD4J<R < EA<:49F GEFB=K<6BEFP 

89D96P96 > A95?47BCD<SFAO@ GE?B6<S@. !9 @9A99 64:AO@ CB>4;4F9?9@ S6?S9FES 

GDB69AP ;4?974A<S 7DGAFB6OI 6B8, F4> >4> A98BEF4FB> ><E?BDB84 6 ;BA9 

>BDA9B5<F4A<S CD<6B8<F > G7A9F9A<R D4EF9A<= < EA<:9A<R GDB:4=ABEF<. 

)<@<K9E><9 E6B=EF64 CBK6, CD9:89 6E97B D94>J<S ED98O < EB?96B= D9:<@, 

B>4;O64RF EGM9EF69AAB9 6?<SA<9 A4 C<F4A<9 C?B8B6OI >G?PFGD. !4<5B?99 

5?47BCD<SFAO@< EK<F4RFES E?45B><E?O9 < A9=FD4?PAO9 CBK6O, FB784 >4> 

6OD4:9AA4S ><E?BFABEFP <?< Mё?BKABEFP FD95G9F CDB6989A<S @9?<BD4F<6AOI 

@9DBCD<SF<=. �4EB?9A<9 < CB6OL9AAB9 EB89D:4A<9 >4D5BA4FB6 A4DGL4RF 

GE6B9A<9 Q?9@9AFB6 C<F4A<S < @B7GF 6O;O64FP H<;<B?B7<K9E><9 D4EEFDB=EF64 

D4EF9A<=, KFB BEB59AAB I4D4>F9DAB 8?S DS84 D97<BAB6 E 4D<8AO@< GE?B6<S@<. 

"59EC9K9AABEFP CBK6O @4>DB- < @<>DBQ?9@9AF4@< D4EE@4FD<649FES >4> 

64:AO=, AB GCD46?S9@O= H4>FBD. �9H<J<F C<F4F9?PAOI 69M9EF6, 6 BF?<K<9 BF 

A95?47BCD<SFAOI H<;<K9E><I E6B=EF6, @B:9F 5OFP >B@C9AE<DB64A ;4 EKёF 

E<EF9@O G8B5D9A<= 8B CBE48>< < 6 CDBJ9EE9 Q>EC?G4F4J<< E484, KFB CB;6B?S9F 

CB6OE<FP CDB8G>F<6ABEFP A4E4:89A<= 59; ;4@9AO GK4EF>4 (#?B8B6B8EF6B, 2012). 
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!4DS8G E CBK69AAO@< GE?B6<S@< QHH9>F<6ABEFP E48B6B8EF64 6 

;A4K<F9?PAB= EF9C9A< BCD989?S9FES CD46<?PAO@ CB85BDB@ CBDB8, EBDFB6 < 

CB86B96. �EEBDF<@9AF >G?PFGD HBD@<DG9FES E GKёFB@ ;BA4?PAB7B D4=BA<DB64A<S, 

CBK69AAB->?<@4F<K9E><I BEB59AABEF9= F9DD<FBD<< < CDB<;6B8EF69AAB= 

A4CD46?9AABEF< IB;S=EF64. #D< CDB9>F<DB64A<< E48B6 GK<FO64RFES F4>:9 

Q>BAB@<K9E><9 < ?B7<EF<K9E><9 H4>FBDO, 6>?RK4S 5?<;BEFP DOA>B6 E5OF4, 

C9D9D454FO64RM<I CD98CD<SF<= < A4?<K<9 FDG8B6OI D9EGDEB6. 

�?S >DGCAOI FB64DAOI E48B6 I4D4>F9DA4 BD<9AF4J<S A4 B7D4A<K9AAB9 K<E?B 

6OEB>BCDB8G>F<6AOI < GEFB=K<6OI EBDFB6, B59EC9K<64RM<I EF45<?PAB9 < 

9:97B8AB9 C?B8BABL9A<9. #D9<@GM9EF6B BF849FES >G?PFGD4@ E IBDBL<@< 

6>GEB6O@< < FB64DAO@< >4K9EF64@<, 4 F4>:9 EBDF4@, CD<7B8AO@ 8?S ID4A9A<S < 

C9D9D45BF><, KFB CB;6B?S9F BCF<@<;<DB64FP EFDG>FGDG CDB<;6B8EF64 < CB6OE<FP 

97B Q>BAB@<K9E>GR QHH9>F<6ABEFP. 

1.2.3. %I9@4 CBE48>< < C?BM48P C<F4A<S D4EF9A<= 

� GE?B6<SI <AF9AE<6AB7B E48B6B8EF64 CDB8G>F<6ABEFP A4E4:89A<= 

BCD989?S9FES A9 FB?P>B C?BM48PR C<F4A<S BF89?PAOI 89D96P96, AB < EI9@B= <I 

D4;@9M9A<S. $4J<BA4?PAB CB8B5D4AA4S EI9@4 CBE48>< CB;6B?S9F 5B?99 

QHH9>F<6AB <ECB?P;B64FP ;9@9?PAO9 D9EGDEO < GE>BD<FP HBD@<DB64A<9 GDB:4S. 

#B6OL9A<9 C?BFABEF< A4E4:89A<= 8BEF<749FES ?<5B ;4 EKёF EB>D4M9A<S 

D4EEFBSA<= @9:8G 89D96PS@< 6 DS8G CD< EBID4A9A<< @9:8GDS8<=, ?<5B CGFё@ 

B8AB6D9@9AAB7B G@9APL9A<S D4EEFBSA<= >4> 6 DS8G, F4> < @9:8G DS84@<. 

'69?<K9A<9 C?BFABEF< CBE48B>, >4> CD46<?B, EBCDB6B:849FES <;@9A9A<9@ 

>BAEFDG>J<< E484. 1FB 6OD4:49FES 6 CD<@9A9A<< >B@C4>FAOI HBD@ >DBA, 

EC9J<4?PAOI CD<ё@B6 B5D9;><, 4 F4>:9 6 <ECB?P;B64A<< >4D?<>B6OI < 

CB?G>4D?<>B6OI CB86B96 < EBDFB6. � ;46<E<@BEF< BF >B?<K9EF64 89D96P96 A4 

98<A<J9 C?BM48< 6O89?SRF Q>EF9AE<6AO9 < <AF9AE<6AO9 A4E4:89A<S, 

BF?<K4RM<9ES GDB6A9@ F9IAB?B7<K9E>B= BEA4MёAABEF< < IB;S=EF69AAB= BF84K<. 

!4 CD4>F<>9 A4<5B?PL99 D4ECDBEFD4A9A<9 CB?GK<?< EI9@O D4;@9M9A<S, 
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B59EC9K<64RM<9 G8B5EF6B @9I4A<;<DB64AAB= B5D45BF>< < BCF<@4?PAGR 

C?BFABEFP CBE48><. 

�4:A9=L<@ GE?B6<9@ GEC9LAB7B 6OD4M<64A<S C?B8B6OI >G?PFGD S6?S9FES 

FM4F9?PA4S CD98CBE48BKA4S CB87BFB6>4 CBK6O. "A4 A4CD46?9A4 A4 EB;84A<9 

5?47BCD<SFAOI GE?B6<= 8?S HBD@<DB64A<S 7?G5B>B= < IBDBLB D4;6<FB= >BDA96B= 

E<EF9@O, KFB 6 84?PA9=L9@ BCD989?S9F E<?G DBEF4 89D96P96 < EDB>< A4K4?4 

CDB@OL?9AAB7B C?B8BABL9A<S. #B87BFB6>4 GK4EF>4 6>?RK49F CDB6989A<9 

@9?<BD4F<6AOI @9DBCD<SF<=, 6OD46A<64A<9 CB69DIABEF< <, CD< A9B5IB8<@BEF<, 

GEFDB=EF6B EC9J<4?PAOI <A:9A9DAOI EBBDG:9A<= A4 E>?BA4I. 

�A4K<F9?PAB9 6A<@4A<9 G89?S9FES B>G?PFGD<64A<R CBK6O, >BFBDB9 

BEGM9EF6?S9FES ;4 A9E>B?P>B ?9F 8B CBE48>< E484. �ECB?P;B64A<9 FD46BE@9E9= 

<?< E<89D4?PAOI >G?PFGD ECBEB5EF6G9F G?GKL9A<R EFDG>FGDO CBK6O, 

A4>BC?9A<R BD74A<K9E>B7B 69M9EF64 < CB6OL9A<R 9ё 5<B?B7<K9E>B= 4>F<6ABEF<. 

"EAB6AO@ CD<ё@B@ BEAB6AB= B5D45BF>< S6?S9FES 7?G5B>B9 DOI?9A<9 <?< 

6EC4L>4, B59EC9K<64RM4S D4;GC?BFA9A<9 CBK69AAB7B CDBH<?S < G?GKL9A<9 

6B8AB-6B;8GLAB7B D9:<@4. "8AB6D9@9AAB 6ABESFES BD74A<K9E><9 < @<A9D4?PAO9 

G8B5D9A<S, HBD@<DGRM<9 ;4C4E C<F4F9?PAOI 69M9EF6 A4 A4K4?PAO= C9D<B8 

D4;6<F<S A4E4:89A<=. 

#D< QFB@ F9IAB?B7<S B5D45BF>< CBK6O 8B?:A4 GK<FO64FP 9ё I<@<K9E><9 

BEB59AABEF<. !4 CBK64I E CB6OL9AAB= Mё?BKABEFPR <?< 6OEB><@ EB89D:4A<9@ 

>4D5BA4FB6 KD9;@9DAB 7?G5B>4S 6EC4L>4 @B:9F B>4;O64FP BFD<J4F9?PAB9 6?<SA<9 

A4 EBEFBSA<9 D4EF9A<=. � F4><I GE?B6<SI CD98CBKF9A<9 BF84RF 5B?99 M48SM<@ 

ECBEB54@ B5D45BF><, EBK9F4RM<@ DOI?9A<9 CB8C4IBFAB7B E?BS E EBID4A9A<9@ 

EF45<?PAOI E6B=EF6 69DIA<I 7BD<;BAFB6. 

%DB>< ;4>?48>< E48B6 BCD989?SRFES, CD9:89 6E97B, CBK69AAB-

>?<@4F<K9E><@< GE?B6<S@< D97<BA4 < 5<B?B7<K9E><@< BEB59AABEFS@< 

6OD4M<649@OI >G?PFGD. � ;BA4I E IB?B8AO@ < D9;>B >BAF<A9AF4?PAO@ >?<@4FB@ 

CBE48BKAO9 D45BFO J9?9EBB5D4;AB CDB6B8<FP 6 69E9AA<= C9D<B8, KFB EA<:49F 

D<E> CB8@9D;4A<S @B?B8OI D4EF9A<=. � 5B?99 FёC?OI R:AOI D4=BA4I 

CD98CBKF9A<9 BF849FES BE9AA9= CBE48>9, >BFBD4S CD< 5?47BCD<SFAOI GE?B6<SI 
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@B:9F 8BCB?ASFPES ;<@A<@< EDB>4@<. %GM9EF69AAO@ CD9<@GM9EF6B@ BE9AA9= 

;4>?48>< S6?S9FES 5B?99 CDB8B?:<F9?PAO= C9D<B8 6OCB?A9A<S D45BF CB 

ED46A9A<R E 69E9AA9=, B7D4A<K9AAB= >BDBF><@ 6D9@9AAO@ <AF9D64?B@. 

"CF<@4?PAO9 EDB>< CBE48>< 64DP<DGRF 6 ;46<E<@BEF< BF 5<B?B7<K9E><I 

BEB59AABEF9= C?B8B6OI < S7B8AOI >G?PFGD. %9@9K>B6O9 CBDB8O, >4> CD46<?B, 

?GKL9 484CF<DGRFES CD< BE9AA9= CBE48>9, FB784 >4> >BEFBK>B6O9 FD95GRF 

8<HH9D9AJ<DB64AAB7B CB8IB84 E GKёFB@ >?<@4F<K9E>B= ;BAO. 37B8AO9 >G?PFGDO, 

BF?<K4RM<9ES D4AA<@ A4K4?B@ 6979F4J<<, F4>:9 K4M9 6OE4:<64RF BE9APR, ;4 

<E>?RK9A<9@ F9DD<FBD<= E A95?47BCD<SFAO@< ;<@A<@< GE?B6<S@<, 789 

CD98CBKF<F9?PAO 69E9AA<9 EDB>< (%4@BM9A>B6, 2026). 

!9BFN9@?9@O@ GE?B6<9@ GEC9LAB= ;4>?48>< E484 S6?S9FES <ECB?P;B64A<9 

>4K9EF69AAB7B CBE48BKAB7B @4F9D<4?4. �?S QF<I J9?9= BF5<D4RF ;8BDB6O9, 

IBDBLB D4;6<FO9 E4:9AJO, EBBF69FEF6GRM<9 GEF4AB6?9AAO@ EF4A84DF4@. �B 

@B@9AF4 CBE48>< <I D4;@9M4RF A4 GK4EF>9 E EB5?R89A<9@ EBDFB6B= D4;89?PABEF< 

< 6 >B?<K9EF69, FBKAB EBBF69FEF6GRM9@ CDB9>FAB= EI9@9 D4;@9M9A<S 89D96P96, 

KFB CB;6B?S9F B59EC9K<FP D46AB@9DABEFP A4E4:89A<= < EA<;<FP CBF9D< CD< 

CBE48BKAOI D45BF4I. 

#BE48>4 C?B8B6OI 89D96P96 @B:9F 6OCB?ASFPES D4;?<KAO@< ECBEB54@<, 

6O5BD >BFBDOI BCD989?S9FES GE?B6<S@< GK4EF>4, GDB6A9@ @9I4A<;4J<< < F<CB@ 

EB;84649@B7B E484. � CD4>F<>9 CD<@9ASRFES @9I4A<;<DB64AAO9, 

CB?G@9I4A<;<DB64AAO9 < DGKAO9 @9FB8O, >4:8O= <; >BFBDOI <@99F E6B< 

F9IAB?B7<K9E><9 BEB59AABEF< < B5?4EFP J9?9EBB5D4;AB7B <ECB?P;B64A<S. � 

GE?B6<SI B7D4A<K9AAB7B 8BEFGC4 F9IA<>< <?< A4 A95B?PL<I GK4EF>4I 

CD98CBKF9A<9 BF84RF DGKAB= CBE48>9, FB784 >4> CD< ;4>?48>9 >DGCAOI < 

<AF9AE<6AOI A4E4:89A<= 6Eё K4M9 <ECB?P;GRFES EC9J<4?<;<DB64AAO9 

F9IA<K9E><9 ED98EF64. 

!9;46<E<@B BF ECBEB54 CBE48>< >?RK96O@ FD95B64A<9@ S6?S9FES 

CD46<?PAB9 D4;@9M9A<9 >BDA96B= E<EF9@O < B59EC9K9A<9 C?BFAB7B >BAF4>F4 

>BDA9= E CBK6B=. �?S QFB7B CBK6G 6B>DG7 E4:9AJ4 D46AB@9DAB GC?BFASRF, 

HBD@<DGS GE?B6<S 8?S 5OEFDB7B G>BD9A9A<S. �4:AO@ Q?9@9AFB@ S6?S9FES F4>:9 
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?B>4?PAB9 6A9E9A<9 G8B5D9A<= CD< CBE48>9, KFB ECBEB5EF6G9F 4>F<6AB@G 

A4K4?PAB@G DBEFG D4EF9A<=. 

�?G5<A4 CBE48>< <@99F CD<AJ<C<4?PAB9 ;A4K9A<9 8?S 84?PA9=L97B 

D4;6<F<S 89D96P96. �BDA964S L9=>4 CD<6<FOI D4EF9A<= 8B?:A4 D4ECB?474FPES 

F4><@ B5D4;B@, KFB5O CBE?9 BE48>< CBK6O BA4 A4IB8<?4EP A4 GDB6A9 CB69DIABEF<, 

KFB CD98BF6D4M49F >4> ;47?G5?9A<9, F4> < B7B?9A<9 >BDA9=. #BE?9 CBE48>< 

CD<EF6B?PAO9 >DG7< @G?PK<DGRF 8?S EBID4A9A<S 6?47< < G?GKL9A<S F9C?B6B7B 

D9:<@4 CBK6O. %DB>< HBD@<DGRM9= B5D9;>< ;46<ESF BF 6D9@9A< ;4>?48>< E484: 

CD< 69E9AA9= CBE48>9 9ё CDB6B8SF ED4;G, CD< BE9AA9= 4 BF>?48O64RF 8B 

E?98GRM97B 6979F4J<BAAB7B C9D<B84. 

"EB5B9 6A<@4A<9 G89?S9FES ;4M<F9 @B?B8OI D4EF9A<= CBE?9 BE9AA9= 

CBE48><. �?S CD98BF6D4M9A<S CB6D9:89A<= @BDB;4@< < 7DO;GA4@< CD<@9ASRFES 

D4;?<KAO9 ;4M<FAO9 @4F9D<4?O, B59EC9K<64RM<9 @9I4A<K9E>GR < 

F9@C9D4FGDAGR <;B?SJ<R LF4@54. � D4=BA4I E CB6OL9AAO@ D<E>B@ CB8@9D;4A<S 

>BDA96B= E<EF9@O 8BCB?A<F9?PAB <ECB?P;GRF CD<ё@O B>GK<64A<S, KFB CB6OL49F 

;<@BEFB=>BEFP E4:9AJ96 < ECBEB5EF6G9F <I GEC9LAB= C9D9;<@B6>9. 

#DB698ёAAO= 4A4?<; CB>4;O649F, KFB GEC9LAB9 HGA>J<BA<DB64A<9 

C?B8B6OI < S7B8AOI >G?PFGD 6 D9L4RM9= EF9C9A< BCD989?S9FES >4K9EF6B@ 

CDB9>F<DB64A<S < ;4>?48>< E484. �O5BD F<C4 A4E4:89A<=, GDB6AS <I 

<AF9AE<6ABEF<, EI9@ D4;@9M9A<S 89D96P96 < CD<@9AS9@OI CB86B96 8B?:9A 

BEGM9EF6?SFPES E GKёFB@ CBK69AAB->?<@4F<K9E><I GE?B6<= D97<BA4, D9?P9H4 

F9DD<FBD<< < 5<B?B7<K9E><I BEB59AABEF9= >G?PFGD. �7ABD<DB64A<9 QF<I 

H4>FBDB6 A4 A4K4?PAB@ QF4C9 CD<6B8<F > EA<:9A<R CDB8G>F<6ABEF< E48B6 < 

DBEFG Q>BAB@<K9E><I D<E>B6 6 CDBJ9EE9 <I Q>EC?G4F4J<<. 

"EB5GR DB?P <7D49F >B@C?9>EA4S BJ9A>4 >?<@4F<K9E><I < CBK69AAOI 

C4D4@9FDB6 GK4EF>4, CB;6B?SRM4S 6OS6<FP ?<@<F<DGRM<9 H4>FBDO < BCD989?<FP 

6B;@B:ABEFP <I >B@C9AE4J<< ;4 EKёF 47DBF9IA<K9E><I < @9?<BD4F<6AOI 

@9DBCD<SF<=. $4J<BA4?PAO= CB85BD CBDB8, EBDFB6 < CB86B96, 4 F4>:9 CD<@9A9A<9 

EB6D9@9AAOI EI9@ CBE48>< < F9IAB?B7<= CD98CBE48BKAB= CB87BFB6>< CBK6O 

EB;84RF GE?B6<S 8?S GE>BD9AAB7B 6EFGC?9A<S A4E4:89A<= 6 C?B8BABL9A<9 < 
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CB6OL9A<S GDB:4=ABEF< (%4@BM9A>B6, 2026). 

&4><@ B5D4;B@, ;4>?48>4 E484 CD98EF46?S9F EB5B= @AB7BH4>FBDAO= < 

A4G>Bё@><= CDBJ9EE, FD95GRM<= E<EF9@AB7B CB8IB84 < <ECB?P;B64A<S 

EB6D9@9AAOI F9IAB?B7<=. $94?<;4J<S A4GKAB B5BEAB64AAOI D9L9A<= A4 84AAB@ 

QF4C9 B59EC9K<649F GEFB=K<6BEFP E48B6OI 47DBJ9AB;B6, CB6OL9A<9 

QHH9>F<6ABEF< <ECB?P;B64A<S ;9@9?PAOI D9EGDEB6 < >BA>GD9AFBECBEB5ABEFP 

CDB8G>J<< 6 8B?7BEDBKAB= C9DEC9>F<69. 

1.3.  9?<BD4F<6AO9 D9:<@O < ECBEB5O CB?<64 C?B8B6OI >G?PFGD 

� $BEE<=E>B= (989D4J<< C?BM48P E9?PE>BIB;S=EF69AAOI G7B8<=, 

BFABESM<IES > >4F97BD<< BDBL49@OI ;9@9?P, EBEF46?S9F 4,5 @?A 74. #D< QFB@ 

B>B?B 70% G>4;4AAOI F9DD<FBD<= B5BDG8B64AB L<DB>B;4I64FAO@< 

8B:8964?PAO@< @4L<A4@< (�G59AB> E EB46F., 20235, 2024
5
). 

#D< 6OD4M<64A<< CBE48BKAB7B @4F9D<4?4 6 C?B8B6OI C<FB@A<>4I 

<ECB?P;GRF D4;?<KAO9 F9IAB?B7<< BDBL9A<S. � ;46<E<@BEF< BF CD<DB8AB-

>?<@4F<K9E><I GE?B6<=, BEB59AABEF9= CBK69AAB7B CB>DB64 < CD<@9AS9@B= 

F9IAB?B7<< 6OD4M<64A<S D4EF9A<= CD<@9ASRF >4> CB69DIABEFAO9 ECBEB5O 

CB?<64 (CB?<6 CB 5BDB;84@ < A4CGE> CB CB?BE4@), F4> < EB6D9@9AAO9 @9FB8O, 

6>?RK4S >4C9?PAB9, 6AGFD<CBK69AAB9 < >B@5<A<DB64AAB9 BDBL9A<9 ("?P74D9A>B, 

2009). !4 CDBFS:9A<< 8?<F9?PAB7B 6D9@9A< A4<5B?99 D4ECDBEFD4A9AAO@ 

ECBEB5B@ G6?4:A9A<S CBK6O 6 C<FB@A<>B6B8EF69 BEF464?BEP 8B:8964A<9 

(&9IAB?B7<S BDBL9A<S&, 1987; �BDB8OK96, 1989; %969D<A, 2008; �9@BAB6, 2024). 

�ECB?P;B64A<9 8B:8964A<S 6 C?B8B6OI C<FB@A<>4I B5GE?B6?9AB 

5<B?B7<K9E><@< BEB59AABEFS@< 6OD4M<649@OI D4EF9A<=. !4 A4K4?PAOI QF4C4I 

D4;6<F<S BA< I4D4>F9D<;GRFES ED46A<F9?PAB A95B?PLB= A48;9@AB= @4EEB=, 4 

BEAB6A4S K4EFP >BDA96B= E<EF9@O D4ECB?4749FES 6 CD989?4I 30350 E@ BF 

CB69DIABEF< CBK6O. � E6S;< E QF<@ BFEGFEF6G9F A9B5IB8<@BEFP 6 7?G5B>B@ 

CDB@4K<64A<< >BDA9B5<F49@B7B E?BS, KFB 89?49F CD<@9A9A<9 84AAB7B ECBEB54 

CB?<64 8BEF4FBKAB QHH9>F<6AO@ (&4D4E9A>B, 1956; &9IAB?B7<S BDBL9A<S&, 

1987; %969D<A, 2008). 
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�@9EF9 E F9@ 6 EB6D9@9AAOI GE?B6<SI CB69DIABEFAO9 ECBEB5O CB?<64 < 

8B:8964A<9 CBEF9C9AAB GFD4K<64RF E6B9 ;A4K9A<9 6 C<FB@A<>B6B8EF69. 1FB 

B5GE?B6?9AB DS8B@ EGM9EF69AAOI A98BEF4F>B6, BF@9K9AAOI 6 <EE?98B64A<SI 

(Carter, 1990; ,GD46<?<A, �<59>4, 2006). #BE?9 CDB6989A<S CB?<64 6 4>F<6AB@ 

E?B9 CBK6O A9D98>B HBD@<DG9FES <;5OFBKAB9 G6?4:A9A<9, FB784 >4> > 

;469DL9A<R @9:CB?<6AB7B C9D<B84 D4EF9A<S <ECOFO64RF 89H<J<F 6?47<. �DB@9 

FB7B, CD< <ECB?P;B64A<< 84AAOI F9IAB?B7<= EA<:49FES QHH9>F<6ABEFP 

D4EIB8B64A<S BDBE<F9?PAB= 6B8O, KFB @B:9F ECBEB5EF6B64FP CB6OL9A<R GDB6AS 

7DGAFB6OI 6B8 <, >4> E?98EF6<9, D4;6<F<R CDBJ9EEB6 ;45B?4K<64A<S ?<5B 

6FBD<KAB7B ;4EB?9A<S ;9@9?P. � BFD<J4F9?PAO@ CBE?98EF6<S@ F4>:9 BFABESF 

GIG8L9A<9 47DBI<@<K9E><I < 6B8AB-H<;<K9E><I E6B=EF6 CBK6O, CDBS6?SRM99ES 6 

6O@O64A<< CB86<:AOI Q?9@9AFB6 C<F4A<S <; >BDA9B5<F49@B7B E?BS, 

C9D9GC?BFA9A<< CBK6O, B5D4;B64A<< CB69DIABEFAB= >BD>< < 8DG7<I 

A95?47BCD<SFAOI <;@9A9A<SI. �BCB?A<F9?PAO@ B7D4A<K<64RM<@ H4>FBDB@ 

S6?S9FES 6OEB>4S FDG8B9@>BEFP 6OCB?A9A<S CB?<6B6 (�9@BAB6 E EB46F., 2025). 

%?98G9F BF@9F<FP, KFB 5B?PL<AEF6B EGM9EF6GRM<I D9>B@9A84J<= CB 

BD74A<;4J<< BDBL9A<S C?B8B6OI C<FB@A<>B6 5O?< D4;D45BF4AO 

CD9<@GM9EF69AAB CD<@9A<F9?PAB > 8B:8964A<R, KFB B5NSEAS9FES ED46A<F9?PAB 

A96OEB><@< ;4FD4F4@< A4 EB;84A<9 F4><I BDBE<F9?PAOI E<EF9@ < CDBEFBFB= <I 

Q>EC?G4F4J<<. �@9EF9 E F9@ 8B:8964A<9 B5?4849F DS8B@ 64:AOI CD9<@GM9EF6, 

ED98< >BFBDOI E?98G9F 6O89?<FP 6B;@B:ABEFP CB6OL9A<S 6?4:ABEF< CD<;9@AB7B 

E?BS 6B;8GI4, G@9APL9A<9 <AF9AE<6ABEF< FD4AEC<D4J<< D4EF9A<=, 4 F4>:9 

CDB6989A<9 CDBF<6B;4@BDB;>B6OI CB?<6B6 (%F9C4AB6, 1981; &9IAB?B7<S 

BDBL9A<S&, 1987; �6B?7<A, 2002; �B=FR> E EB46F., 2009). 

$BEF < C?B8BABL9A<9 C?B8B6OI >G?PFGD 6 E484I 6;4<@BE6S;4AO E 

5<BF<K9E><@< < 45<BF<K9E><@< GE?B6<S@< CD<DB8AB= ED98O, F4><@< >4> 6B8AO=, 

F9C?B6B= < C<F4F9?PAO= D9:<@O CBK6O (�48RA<A4, 1986). �BCDBE4@< 

GEFB=K<6BEF< C?B8B6OI >G?PFGD > 45<BF<K9E><@ EFD9EE4@ ?9FA97B C9D<B84 

;4A<@4?<EP GK9AO9 <; %969DB-�46>4;E>B7B D97<BA4 $BEE<=E>B= (989D4J<<. 

�EE?98B64A<S CDB6B8<?<EP 6 S5?BA96B@ E48G D4;?<KAB7B 79B7D4H<K9E>B7B 
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CDB<EIB:89A<S BCOFAB-CDB<;6B8EF69AAB7B IB;S=EF64 «*9AFD4?PAB9» 7BDB84 

�D4EAB84D 6 C9D<B8 E 2011 CB 2013 7B8. �6FBDO 9:9@9ESKAB BF5<D4?< B5D4;JO 

?<EFP96 E FD9I 89D96P96 >4:8B7B EBDF4 6 FD9I>D4FAB= CB6FBDABEF<. %B89D:4A<9 

E6B5B8AB= < E6S;AB= HBD@ 6B8O BCD989?S?BEP CB D9>B@9A84J<S@  .�. 

�GLA<D9A>B < %.!. #9K9DE>B= (�GLA<D9A>B, 1991). !4 BEAB64A<< D9;G?PF4FB6 

<EE?98B64A<S GEFB=K<6BEF< C?B8B6OI >G?PFGD > ;4EGI9 < 6OEB><@ F9@C9D4FGD4@ 

6B;8GI4 5O?B 6OS6?9AB, KFB 8?S A9>BFBDOI BF9K9EF69AAOI EBDFB6 S5?BA< 

I4D4>F9DAB C9D9A9E9A<9 8?<F9?PAB7B BFEGFEF6<S BE48>B6 CD< EBID4A9A<< 

EF45<?PABEF< DBEF4, 6OEB>B7B EB89D:4A<S 6B8O < C<7@9AFB6 6 ?<EFPSI (!9AP>B E 

EB46F., 2019). 

�B@C?9>EAO9 <EE?98B64A<S CB 6OS6?9A<R CBF9AJ<4?4 GEFB=K<6BEF< 

C?B8B6OI >G?PFGD > 6OEB>BF9@C9D4FGDAO@ EFD9EEBD4@ CDB6B8<?<EP A4 54;9 6B 

�!�� 79A9F<>< < E9?9>J<< C?B8B6OI D4EF9A<= <@. �.�.  <KGD<A4 E 2008 CB 2010 

7B8O. �EE?98B64A<9 6?<SA<S ;4EGI< < 6OEB><I F9@C9D4FGD 6B;8GI4 A4 5B?9 

86GIEBF HBD@ 7DGL< < S5?BA< CDB6B8<?BEP (�9BAK9A>B E EB46F., 1999) CD< 

D4EE@BFD9A<< 6B8AB7B D9:<@4 < 8<A4@<>< CB>4;4F9?9= 4>F<6ABEF< 

HBFBE<AF9F<K9E>B7B 4CC4D4F4 6 GE?B6<SI B59;6B:<64A<S < 6B;89=EF6<S 6OEB><I 

F9@C9D4FGD, EB;84AAOI <E>GEEF69AAO@ CGF9@, 5O?< 6O89?9AO EBDF4 S5?BA< < 

7DGL< E 6OEB><@ GDB6A9@ GEFB=K<6BEF< > ;4EGI9 (%469?P96 E EB46F., 2012).  

!9E@BFDS A4 <EE?98B64A<S, CB8F69D:84RM<9 A4?<K<9 BF9K9EF69AAOI EBDFB6 

C?B8B6OI >G?PFGD, GEFB=K<6OI > ;4EGI9 < 6OEB><@ F9@C9D4FGD4@ 6B;8GI4, 84?9>B 

A9 >4:8O= EBDF @B:AB 6OD4M<64FP 6 8DG7<I D97<BA4I $(. �EIB8S <; QFB7B, 

@B:AB E89?4FP B5BEAB64AAO= 6O6B8 B FB@, KFB B8A<@ <; BEAB6AOI H4>FBDB6, 

6?<SRM<I A4 D4;6<F<9 D4EF9A<=, S6?S9FES EB89D:4A<9 6?47< 6 CBK69 ( 4>4DOK96 

E EB46F., 2000, 2004). 

�A4K<@O@ <EE?98B64A<9@ 6?<SA<S 6?47BB59EC9K9AABEF< CBK6O A4 

CDB8G>F<6ABEFP C?B8B6OI >G?PFGD EF4? BCOF, ;4?B:9AAO= 6 ?9EBEF9CAB= ;BA9 

�?F4=E>B7B >D4S 6 C9D<B8 E 2012 CB 2014 77. A4 F9DD<FBD<< !�� E48B6B8EF64 

%<5<D< <@.  .�. �<E469A>B, F4> >4> CD4>F<K9E>< 6B 6E9I E484I �?F4=E>B7B >D4S 

BDBL9A<9 A9 CD<@9AS9FES. �EE?98B64A<9 CDB6B8<?BEP 6 F9K9A<9 6E97B 
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6979F4J<BAAB7B C9D<B84 6 GE?B6<SI S5?BA96B7B < 7DGL96B7B E484. �4C4EO 

CDB8G>F<6AB= 6?47< 6 GE?B6<SI S5?BA96B7B E484 6 4CD9?9 2012 5O?< 

G8B6?9F6BD<F9?PAO@<, AB 6 F9K9A<9 ?9F4 EA<;<?<EP 8B >D<F<K9E>B7B GDB6AS, 

;4C4EO 6?47< CB8 7DGL96O@ E48B@ 6 FB@ :9 7B8G B>4;4?<EP 6OL9, K9@ CB8 

S5?BAS@<, AB 6 F9K9A<9 ?9F4 F4>:9 EA<;<?<EP. �9FB E?98GRM97B 7B84 5O?B 

8B:8?<6O@, KFB BFD4;<?BEP A4 ;4C4E4I 6?47< CBK6O, B8A4>B 6B;A<> BEFDO= 

89H<J<F 6?47< 6C?BFP 8B BE9A<. &D9F<= 7B8 <EE?98B64A<S I4D4>F9D<;B64?ES 

A4<5B?99 ;4EGL?<6O@ ?9FA<@ C9D<B8B@, 6 D9;G?PF4F9 A9D46AB@9DAB7B 6OC489A<S 

BE48>B6 < BFEGFEF6<S BDBE<F9?PAOI @9?<BD4J<= DBEF < CDB8G>F<6ABEFP 

S5?BA96OI < 7DGL96OI E48B6 I4D4>F9D<;B64?<EP A<;><@, E>4K>BB5D4;AO@ F9@CB@, 

4 C?B8O <@9?< A<;><9 >4K9EF69AAO9 CB>4;4F9?< ( 4>4DOK96, 2021; �4?@O>B64, 

2024). 

!9 @9A99 ;A4K<@O@ <EE?98B64A<9@ 84AAB7B <AEF<FGF4 @B:AB EK<F4FP BCOF 

%.�.  4>4DOK964 CB BJ9A>9 CDB<;D4EF4A<S A4E4:89A<= B5?9C<I< CD< ?<@4AAB@ 

BDBL9A<< 6 C9D<B8 E 2003 CB 2004 7B8 A4 3-SDGEAB@ E>?BAB6B@ ?<@4A9 @9?>B7B 

;4FBC?9A<S. �EE?98B64A<9 CDB6B8<?BEP >?4EE<K9E><@< ?45BD4FBDAB-

4A4?<F<K9E><@< @9FB84@< BCD989?9A<S 6?4:ABEF<, F9@C9D4FGDO < 6B8AB-

H<;<K9E><I E6B=EF6 CBK6O (�B?BFB6 E EB46F. 2002,2012; �4?R8<A4 1986;  4;<DB6 

1997). #B 84AAO@ %.�.  4>4DOK964 >BDA964S E<EF9@4 B5?9C<I< D4ECB?4749FES A4 

7?G5<A9 B>B?B 40 E@, B8A4>B, BF89?PAO9 >BDA< D4;D4EF4RFES A4 7?G5<AG 80-120 

E@. � E?GK49, >B784 A4E4:89A<S B5?9C<I< CB869D74RFES 6?<SA<R C46B8>B6, 

CB6OL49FES 69DBSFABEFP B5D4;B64A<S 9M9 B8AB7B SDGE4 CD<84FBKAOI >BDA9=. �4> 

E?98G9F <; CD<6989AAOI 84AAOI, CDB8G>F<6AO9 ;4C4EO 6?47< 6 >BAJ9 69EAO 2004 

7B84 5O?< G8B6?9F6BD<F9?PAO@<, B8A4>B, G:9 6B 6FBDB= CB?B6<A9 ?9F4 

G6?4:A9A<9 CBK6O <;@9A<?BEP 8B A9G8B6?9F6BD<F9?PAB7B EBEFBSA<S, KFB CD<69?B 

> 6B8AB@G 7B?B84A<R D4EF9A<= 6 F9K9A<9 6979F4J<BAAB7B C9D<B84 ( 4>4DOK96, 

2021).  

� 2006 7B8G %.�.  4>4DOK96 EB6@9EFAB E �.�. ,<L><AO@ CDB8B?:<?< 

<EE?98B64A<S CB 6OS6?9A<R ;4>BAB@9DABEF9= HBD@<DB64A<S 6B8AB7B D9:<@4 

K9DAB;9@4 CB8 A4E4:89A<S@< B5?9C<I< E J9?PR D4;D45BF>< BCF<@4?PAB7B D9:<@4 
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BDBL9A<S 84AAB= >G?PFGDO, F4> >4> 6B;89?O64A<9 B5?9C<I< ;4A<@49F 64:AGR 

A<LG 6 E48B6B8EF69 �?F4=E>B7B >D4S, F4> >4> 84AA4S >G?PFGD4 E?46<FES A9 FB?P>B 

C<M96O@< 8BEFB<AEF64@<, AB < 64:AO@< ?9K95AO@< E6B=EF64@< (36). � ?9FA<9 

@9ESJO 2006 7B84 6OC4?B A9;A4K<F9?PAB9 >B?<K9EF6B BE48>B6, ;4EGL?<6O= 

C9D<B8 CD<L9?ES A4 <RAP, B8A4>B BE48>< 6 <R?9 GEFD4A<?< 89H<J<F 6?47< 6 

CBK69. � 467GEF9 BE48>B6 6OC4?B @9APL9 ABD@O, KFB CD<69?B > <EEGL9A<R. � 

D9;G?PF4F9 EGDB6B= ;<@O, CB;8A97B CD<IB84 69EAO < A98BEF4F>4 6?47< 6 CBK69 6 

6979F4J<BAAO= C9D<B8, GDB:4=ABEFP B5?9C<I< EA<;<?4EP, F.>. >G?PFGD4 5B?PLGR 

K4EFP 6979F4J<BAAB7B C9D<B84 AG:84?4EP 6 BDBL9A<<. � 2007 7B8G B5<?PAO9 

8B:8< < F9@C9D4FGD4 6B;8GI4, >B@HBDFA4S 8?S CDB<;D4EF4A<S >G?PFGDO, 

5?47BCD<SFAB BFD4;<?<EP A4 DBEF9 < C?B8BABL9A<< B5?9C<I<. � 2008 7B8G 

89H<J<F 6?47< 6 CBK69 A45?R84?ES FB?P>B 6 >BAJ9 6979F4J<<, B8A4>B QFB 6E9 :9 

CD<69?B > FB@G, KFB B5?9C<I4 A9 CB?GK<?4 FB7B >B?<K9EF64 6?47<, >BFBDB9 

FD95B64?BEP 8?S BCF<@4?PAB7B DBEF4 < C?B8BABL9A<S (,<L><A, 2020).  

1>BAB@<K9E>4S BJ9A>4 GDB:4=ABEF< C?B8B6OI >G?PFGD, 6OD4M<649@OI A4 

E>9?9FAOI CBK64I 59; BDBL9A<S, 4 F4>:9 CD< @9?<BD<DB64A<< FD4AL9=AO@ 

ECBEB5B@ 6 GE?B6<SI �DO@4 CDB6B8<?BEP !.�. "C4A4E9A>B 6 2010 7B8G. 

'DB:4=ABEFP < BJ9A>4 B5M97B EBEFBSA<S 89D96P96 CDB6B8<?4EP CB CD<ASFO@ 

CDB7D4@@4@ < @9FB8<>4@ %.�. �BEOI < �.�. �B54AB64 (�BEOI, 1973). $9;G?PF4FO 

<EE?98B64A<S CB>4;4?<, KFB GDB:4=ABEFP C9DE<>4 CD< BDBL9A<< EBEF46<?4 135 

J/74, KFB 5B?PL9, K9@ GDB:4= C9DE<>4 59; BDBL9A<S (95 J/74). #B 84AAO@ %.�. 

�BEOI < �.#. ,BH9D<EFB64 (�BEOI, 1979) GDB:4=ABEFP 4?OK< A4 BDBL49@OI 

;9@?SI 6 EF9CAB= CD987BDAB= @9EFABEF< �DO@4 EBEF46<?4 170-190 J/74, 

E?98B64F9?PAB, 6 84AAOI GE?B6<SI 4?OKG A9B5IB8<@B CB?<64FP. %D46A9A<9 

6OD4M<64A<S K9D9LA< 6 EF9CAB= ;BA9 CB>4;4?B, KFB GDB:4=ABEFP 84AAB= 

>G?PFGDO CD< CB?<69 6OL9 (110 J/74), K9@ CD< BFEGFEF6<< BDBL9A<S (75 J/74), KFB 

E6<89F9?PEF6G9F B5 Q>BAB@<K9E>B= J9?9EBB5D4;ABEF< 6B;89?O64A<S K9D9LA< 6 

GE?B6<SI 6BECB?A9A<S CDB8G>F<6AB= 6?47< 6 >BDA9B5<F49@O= E?B= CBK6O 

("C4A4E9A>B, 2010).  

#DBJ9EE 6OD4M<64A<S C?B8B6OI >G?PFGD ;4A<@49F A9 B8<A 7B8, CBQFB@G 
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A98BEF4FB> 6?47< 6 CBK69 A974F<6AB E>4;O649FES A4 DBEF9, D4;6<F<< < 

C?B8BABL9A<< D4EF9A<= 6 F9K9A<9 6E97B C9D<B84 6B;89?O64A<S >G?PFGDO 

(�C4:96 E EB46F., 2018). #B@<@B QFB7B, 89H<J<F 6?47< 6?<S9F A4 GEFB=K<6BEFP 

E9@SA > ;<@A<@ ;4@BDB;>4@, 6?9K9F ;4 EB5B= BF@<D4A<9 CBK9>, <, 6 D9;G?PF4F9, 

D4EF9A<S EF4AB6SFES @9A99 GEFB=K<6O@< > 5B?9;AS@ < 6D98<F9?S@, CBQFB@G > 

6O5BDG ECBEB54 CB?<64 AG:AB CB8IB8<FP BF69FEF69AAB < GK<FO64FP 6B8AB-

H<;<K9E><9 E6B=EF64 CBK6O, D9?P9H < @9?<BD4F<6AO9 GE?B6<S BDBL49@B= 

F9DD<FBD<<, FDG8B-< QA9D7B;4FD4FO, EBDFB6B= EBEF46 D4EF9A<=. %CBEB5O CB?<64 

8B?:AO <E>?RK4FP 6B;@B:ABEFP 6B8AB= QDB;<<, @<A<@<;<DB64FP QA9D79F<K9E><9 

< 6B8AO9 D9EGDEO, EB;8464FP GE?B6<S 8?S @9I4A<;4J<< D45BF, <@9FP 6B;@B:ABEFP 

6A9E9A<S G8B5D9A<= E CB?<6AB= 6B8B=, 4 F4>:9 EFD9@<FPES > 46FB@4F<;4J<< 

CDBJ9EE4 BDBL9A<S (,9><I4K964, 2020, 2019; ,9><I4K964 E EB46F., 2020, 2018). 

#D< CB?<69 C?B8B6OI >G?PFGD 6 E484I, >4> CD46<?B, <ECB?P;GRF CB69DIABEFAB9 

BDBL9A<9, 8B:8964A<9 < @<>DBBDBL9A<9. !4<5B?99 D4ECDBEFD4A9AAO= @9FB8 

CB?<64 3 CB69DIABEFAO=, F4> 6 @B?B8OI E484I 6O>4CO64RF 1-2 5BDB;8O CB B59<@ 

EFBDBA4@ DS84, 6 G:9 C?B8BABESM<I E484I 3 CB B8AB= 5BDB;89. #B84K4 6B8O 

BCD989?S9FES 6 CDB@9:GF>9 BF 0,3 8B 1,5 ?/E <EIB8S <; 8?<AO 5BDB;8O, G>?BA4 

F9DD<FBD<< < C?BFABEF< CBK6O. #D< CB84K9 6B8O < 84?PA9=L9@ ;4CB?A9A<< 

5BDB;8O BDBE<F9?PA4S 6B84 D46AB@9DAB G6?4:AS9F CBK6G, G?GKL49F 74;BB5@9A 6 

4>F<6AB@ E?B9 CBK6O, EB;8464S BCF<@4?PAO9 GE?B6<S 8?S DBEF4 < CD<:<649@BEF< 

D4EF9A<= (�C4:96, 2021).  

� &69DE>B@ D4=BA9 �454D8<AB-�4?>4D<< A4 "#) «"COFAO=» CDB6B8<?<EP 

<EE?98B64A<9 CB 6?<SA<R CB?<64 CB 5BDB;84@ A4 DBEF, D4;6<F<9 < C?B8BABL9A<9 

S5?BA<. �EE?98B64A<S CB>4;4?<, KFB A4 BCOFAB@ GK4EF>9, 789 6?4:ABEFP CBK6O 

CB889D:<64?4EP 6 CD989?4I 70-80% #�, 6E4EO64RM<9 >BDA< S5?BA< DBE?< 

<AF9AE<6A99. �484K9= <EE?98B64A<S 5O?B <;GK9A<9 6?<SA<S BDBL9A<S < 

G8B5D9A<= A4 D4;6<F<9 A48;9@AB= < >BDA96B= E<EF9@ D4EF9A<=, A4 C?B8BABL9A<9 

< I<@<K9E><= EBEF46 C?B8B6, 4 F4>:9 A4 CB6OL9A<9 QHH9>F<6ABEF< G8B5D9A<= 

CD< CB?<69. �?4:ABEFP CBK6O BCD989?S?4EP >4:8O9 15-20 8A9= F9D@BEF4FAB-

69EB6O@ @9FB8B@, >BAJ9AFD4J<S >?9FBKAB7B EB>4 BCD989?S?4EP 
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D9HD4>FB@9FD<K9E><@ @9FB8B@, 8<A4@<>4 DBEF4 >BDA9= CDB<;6B8<?4EP CB 

D9>B@9A84J<S@ �.�. �B?9EA<>B64 (�B?9EA<>B6, 1962).  

 � D9;G?PF4F9 Q>EC9D<@9AF4 5O?B GEF4AB6?9AB, KFB 6 GE?B6<SI EF9CAB= ;BAO 

CB?<6 CB 5BDB;84@ E 6A9E9A<9@ G8B5D9A<= B>4;O649F CB?B:<F9?PAB9 6?<SA<9 A4 

DBEF CB597B6 < C?B8BABL9A<9 C?B8B6OI >G?PFGD. �?4:ABEFP CBK6O 6 CD989?4I 

70-80% #� A4 7?G5<A9 2,0 @ EF4?4 BCF<@4?PAB= 8?S GE?B6<= CDB<;D4EF4A<S 

S5?BA<. !4<5B?PL<= CD<DBEF CB597B6 6 6OEBFG < CB 8<4@9FDG A45?R84?ES CD< 

CB889D:4A<< 6?4:ABEF< CBK6O A4 GDB6A9 A9 @9A99 80% #�. #B@<@B QFB7B, 

<EE?98B64A<9 CB>4;4?B, KFB BEAB6A4S K4EFP >BDA96B= E<EF9@O A4IB8<?4EP A4 

7?G5<A9 B>B?B 120-150 E@, 6 E6BR BK9D98P CD< 6B;89?O64A<< C?B8B6OI >G?PFGD 

59; CB?<64, >BDA964S E<EF9@4 D4ECB?474?4EP A4 7?G5<A9 A9 5B?99 80-90 E@. 

#B889D:4A<9 6?4:ABEF< CBK6O 6 BCF<@4?PAB@ 8<4C4;BA9 G69?<K<649F 

C?B8BABL9A<9 89D96P96 6 2-3 D4;4 CB ED46A9A<R E 6B;89?O64A<9@ A4 5B74D9. 

#D<546>4 GDB:4S CD< CB?<69 < 6A9E9A<< G8B5D9A<= EBEF46<?4 6,4 F/74, 69E B8AB7B 

C?B84 EBEF46<? 187-228 7, KFB ;A4K<F9?PAB 6OL9 69E4 C?B84 89D96P96, 

6OD4M<649@OI 59; BDBL9A<S (147-164 7) (�;4@4FB6, 2011).  

� GE?B6<SI $BEFB6E>B= B5?4EF< CDB<;6B8<?4EP D4;D45BF>4 D9:<@B6 

BDBL9A<S < 8B; @<A9D4?PAOI G8B5D9A<= 6<LA<. �EE?98B64A<S CDB6B8<?<EP A4 

54;9 ��" «�4>?4AA<>B6E><=» %9@<>4D4>BDE>B7B D4=BA4 A4 F9DD<FBD<< C?BM48PR 

5B?99 200 74. "DBE<F9?PAGR 6B8G CB8464?< CB 5BDB;84@ C9DC9A8<>G?SDAB 

D4ECD989?<F9?PAO@ >4A4?4@ E D4EIB8B@ 1 ?/E, 8?<A4 5BDB;8 EBEF46<?4 250 @. 

�?<@4F<K9E><9 GE?B6<S D97<BA4 <@9RF E6B< BEB59AABEF<, BE48>< D4ECD989?SRFES 

A9D46AB@9DAB < 6OC484RF A98BEF4FBKAB@ >B?<K9EF69 8?S 6OD4M<64A<S C?B8B6OI 

>G?PFGD. %GIB69< A974F<6AB 6?<SRF A4 69DIA<= E?B= CBK6O, <EEGL4S 97B, 4 F4>:9 

CD<6B8SF > B5EOC4A<R ;46S;<. '6?4:A9A<9 CDB<;6B8<?BEP A4 7?G5<AG 80 E@, 789 

D4ECB?474?4EP BEAB6A4S @4EE4 >BDA9=. #BE>B?P>G 7?46AO@ >D<F9D<9@ 

QHH9>F<6ABEF< F9IAB?B7<< 6B;89?O64A<S C?B8B6OI >G?PFGD S6?S9FES 

GDB:4=ABEFP, FB D9;G?PF4FO @AB7B?9FA<I <EE?98B64A<=, CB>4;O64RM<I 

A4<@9APLGR GDB:4=ABEFP A4 64D<4AF9 BCOF4 59; BDBL9A<S, <@9RF 64:AB9 

;A4K9A<9 (#4A>4D<>B64, 2008).  
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� D97<BA4I E CDB5?9@B= A9D46AB@9DAB7B D4ECD989?9A<S BE48>B6 6 F9K9A<9 

6979F4J<BAAB7B C9D<B84 < G69?<K9A<S 89H<J<F4 BDBE<F9?PAB= 6B8O CB?<6O 

CDB8B?:4RF CDB<;6B8<FPES A9 Q>BAB@<KAO@< ECBEB54@<, 6 D9;G?PF4F9 K97B 

>G?PFGDO A9 CB?GK4RF 8B?:AB7B G6?4:A9A<S 8?S BCF<@4?PAB7B CDB<;D4EF4A<S < 

C?B8BABL9A<S. �BCDBE4@ D4;D45BF>< < 6A98D9A<S AB6OI ECBEB5B6 BDBL9A<S 8?S 

Q>BAB@<< CB?<6AB= 6B8O 59; 6D984 8?S 6OD4M<64A<S E9?PE>BIB;S=EF69AAOI 

>G?PFGD CBE6SF<?4 J<>? EF4F9= ).�. �4=A4?B64. *9?PR <EE?98B64A<S 5O?B 

<;GK9A<9 CD98CBEO?B> G?GKL9A<S 6B;89?O64A<S C?B8B6OI >G?PFGD 6 GE?B6<SI 

�;9D54=8:4A4. �ECB?P;G9@O9 D4A99 F9IA<K9E><9 ED98EF64 BDBL9A<S A9 

G8B6?9F6BDSRF CD<DB8AO@ GE?B6<S@ D9ECG5?<><. $4;D45BF4AA4S 46FBDB@ AB64S 

>BAEFDG>J<S F9IA<>< BDBL9A<S 5O?4 A4CD46?9A4 A4 @B89DA<;4J<R 

EGM9EF6GRM97B CB69DIABEFAB7B ECBEB5G CB?<64. 1HH9>F<6ABEFP FB7B <?< <AB7B 

ECBEB54 BDBL9A<S, 4 F4>:9 6?<SA<9 G8B5D9A<= A4 D4;6<F<9 @B?B8OI S5?BA96OI 

E48B6 CDB<;6B8<?4EP 6 GE?B6<SI E69F?B->4LF4AB6OI CBK6 �454?<AE>B7B D4=BA4 

�;9D54=8:4A4. $9;G?PF4FO <EE?98B64A<S CB>4;4?<, KFB ED98ASS 6OEBF4 89D96P96 

CD< CB?<69 CB 5BDB;84@ EBEF46<?4 159 E@, 4 CD< @<>DB8B:8964A<< 3 173E@, 4 

F4>:9 CB 89=EF6<R A4 DBEF < GDB:4=ABEFP S5?BA< BDBL9A<9 @<>DB8B:8964A<9@ 

A4@AB7B BC9D9:49F CB69DIABEFAB9 BDBL9A<9, F4> >4> CD<546>4 GDB:4S CD< 

@<>DB8B:8964A<< EBEF46<?4 3,34 J/74 (�9=A4?B64, 2013). 

"DBL9A<9 8B:8964A<9@ 3 B8<A <; E4@OI G8B5AOI ECBEB5B6 CB?<64 E484, 789 

BFEGFEF6GRF >4A46O, 6B;@B:A4S CB?A4S @9I4A<;4J<S 6 F9K9A<9 6OD4M<64A<S 

C?B8B6OI A4E4:89A<=, CB84K4 BDBE<F9?PAB= 6B8O @B:9F 5OFP 5B?99 FBKAB=, 6 

ED46A9A<< E CB69DIABEFAO@ BDBL9A<9@. "8A4>B, CB@<@B 8BEFB<AEF6 84AAB7B 

ECBEB54, 9EFP DS8 A98BEF4F>B6. �B-C9D6OI, 6OEB>4S EFB<@BEFP B5BDG8B64A<S < 

QA9D7BCBFD95?9A<S, 6B-6FBDOI, E?B:AB9 <ECB?P;B64A<9 A4 E>?BAB6OI ;9@?SI, 6-

FD9FP<I, E?B:ABEFP CD< D4EK9F4I A9B5IB8<@B= CB?<6AB= 6B8O(�4?@O>B64, 2025). 

� GE?B6<SI 6989A<S 7BDAB7B E48B6B8EF64 F4>:9 6B;@B:AB CD<@9A9A<9 

@9?>B8<EC9DEAB7B 8B:8964A<S. $9;G?PF4FO <EE?98B64A<S �.%. �?5B74K<964 

CB8F69D:84RF 6?<SA<9 BDBL9A<S A4 DBEF, D4;6<F<9 < C?B8BABL9A<9 C?B8B6OI 

>G?PFGD. �4AAO= ECBEB5 BDBL9A<S I4D4>F9D<;G9FES D4;?<KAO@< D4;@9D4@< 



46 

 

 

 

>4C9?P <E>GEEF69AAB7B 8B:8S, G@9APL9A<9 >BFBDOI CD<6B8<F > 5B?99 

<AF9AE<6AB@G <EC4D9A<R, F4>:9 A4<5B?99 6OEB>B= GS;6<@BEF< CD< 6?<SA<< 

69FD4. "5N9@ CB?<6AB= ABD@O CD< @9?>B8<EC9DEAB@ 8B:8964A<< ;46<E<F BF 

BDBL49@B= >G?PFGDO, 99 ?<EFB6B= C?4EF<AO < CB7B8AOI GE?B6<=. #DB6989A<9 

8B:8964A<S CDB<EIB8<F 6 FBF C9D<B8, >B784 8?S 6OD4M<64A<S C?B8B6B= >G?PFGDO 

E>?48O64RFES A95?47BCD<SFAO9 @9F9BDB?B7<K9E><9 GE?B6<S, F4><9 >4>: 6OEB>4S 

F9@C9D4FGD4 6B;8GI4 6 CD989?4I 25-30º%, CBA<:9AA4S BFABE<F9?PA4S 6?4:ABEFP 

6B;8GI4 6 CD989?4I 40-50%. !4 BDBL49@B= F9DD<FBD<< CDB<;6B8<?< BF5BD 

B5D4;JB6 CBK6O A4 CD98@9F <;@9D9A<S 99 6?4:ABEF<, CDB6B8<?< A45?R89A<9 ;4 

>?<@4F<K9E><@ D9:<@B@, 4 F4>:9 BCD989?S?< GDB:4=ABEFP BDBL49@OI >G?PFGD. 

$9;G?PF4FO <EE?98B64A<S CB>4;4?<, KFB <;@9A9A<9 @<>DB>?<@4F4 A48 7DGL96O@< 

A4E4:89A<S@< CB8 6B;89=EF6<9@ @9?>B8<EC9DEAB7B 8B:8964A<S EGM9EF69AAB 

BFD4;<?BEP A4 CD<DBEF9 B8AB?9FA<I CB597B6, EBEFBSA<< < D4;@9D9 ?<EFB6B= 

C?4EF<AO, 4 F4>:9 A4 GDB:4=ABEF< 7DGL96B7B E484. !4 >BAFDB?PAB@ GK4EF>9 CB 

CD<K<A9 ;4EGI< ?<EFB64S C?4EF<A4 7DGL< E<?PAB CB6D9:84?4EP. #D< BDBL9A<< 

?<EFB64S CB69DIABEFP D4EF9A<= 5O?4 6 BF?<KAB@ EBEFBSA<<, KFB B5GE?46?<649F 

G?GKL9A<9 6B8AB7B D9:<@4 7DGL< (�?5B74K<96, 2010).  

�AGFD<CBK69AAO= CB?<6 3 ECBEB5 BDBL9A<S E48B6 E CB@BMPR FDG5O, 

D4ECB?474RM9=ES CB8 ;9@?9=. ' 84AAB7B ECBEB54 @AB7B CD9<@GM9EF6. � CD<@9DG, 

CD< F4>B@ ECBEB59 6B;@B:A4 Q>BAB@<S 6B8O, F4> >4> C?BM48P G6?4:A9A<S 

A4IB8<FES 6 >BDA9B5<F49@B@ E?B9 CBK6O. #B@<@B QFB7B, BFEGFEF6G9F D<E> 

D4;6<F<S CBK69AAB= QDB;<<, F4>:9 84AAO= ECBEB5 @B:9F CD<@9ASFPES A4 

@9EFABEF< E ?R5O@ G>?BAB@, EGM9EF6G9F 6B;@B:ABEFP CB?ABEFPR 

46FB@4F<;<DB64FP CDBJ9EE BDBL9A<S. "8A4>B, EGM9EF6GRF < ;A4K<F9?PAO9 

A98BEF4F>< 6AGFD<CBK69AAB7B CB?<64. #DB9>F<DB64A<9 < @BAF<DB64A<9 E<EF9@O 

BDBL9A<S FD95G9F 6OEB><I ;4FD4F, G6?4:A<F9?< E<EF9@O K4EFB ;45<64RFES, KFB 

C4D4?<;G9F 6B;@B:ABEFP Q>EC?G4F4J<< BF89?PAOI Q?9@9AFB6 < E<EF9@O BDBL9A<S 

6 J9?B@(�4?@O>B64, 2025). 

�BCDBE D4;D45BF>< AB6OI 6OEB>BQHH9>F<6AOI, D9EGDEBE59D974RM<I 

F9IAB?B7<= BDBL9A<S >BEAG?ES < �B?7B7D48E>GR B5?4EFP. �EE?98B64A<9@ 
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CD<@9A9A<S 6AGFD<CBK69AAB7B BDBL9A<S ;4A<@4?<EP A4 BCOFAB@ GK4EF>9, 

D4ECB?B:9AAB@ 6 "�" «%48O #D<8BAPS» �BDB8<M9AE>B7B D4=BA4 6 C9D<B8 E 

2000 CB 200277. �EE?98G9@O= E48 5O? ;4?B:9A 6 1993 7B8G. #9D6O@ H4>FBDB@ 

S6?S?ES D9:<@ BDBL9A<S E 64D<4AF4@< 6979F4J<BAAOI CB?<6B6 CD< EA<:9A<< 

6?4:ABEF< 6 4>F<6AB@ E?B9 CBK6O 8B 60% !�, 8B 70% !� < 8B 80% !�. �FBDO@ 

H4>FBDB@ S6?S?BEP EBDFB6B9 BF?<K<9 C?B8B6B= >G?PFGDO (S5?BA<). !4 >BAFDB?9 

CDB<;6B8<?ES CB?<6 CB 5BDB;84@ CD< CB889D:4A<< 6?4:ABEF< CBK6O A4 7?G5<A9 1 

@ A4 GDB6A9 A9 A<:9 70% !�. !9B5IB8<@BEFP BDBL9A<S S5?BA< B5GE?46?<649FES 

F9@, KFB BE48>B6, 6OC484RM<I 6 F9K9A<9 6979F4J<BAAB7B C9D<B84 A9 8BEF4FBKAB 

8?S BCF<@4?PAOI GE?B6<= DBEF4 < D4;6<F<S LF4@54. � IB89 <EE?98B64A<S 6 

64D<4AF9 6AGFD<CBK69AAB7B BDBL9A<S E CB889D:4A<9@ 6?4:ABEF< CBK6O A9 A<:9 

60% !� BF@9K9AO C?B8O >DGCA99, K9@ 6 64D<4AF9 BDBL9A<S CB 5BDB;84@. � 

ED46A9A<< E >BAFDB?9@ D4;@9D C?B8B6 6 64D<4AF4I CB?<64 E CB89D:4A<9@ 

6?4:ABEF< CBK6O A9 A<:9 70 < 80% !� F4>:9 G69?<K<?ES. +FB >4E49FES 

GDB:4=ABEF<, FB 6 64D<4AF9 CB?<64 CB 5BDB;84@ BA4 CBEF9C9AAB EA<:4?4EP 6 

F9K9A<9 <EE?98B64A<S. #B889D:4A<9 6?4:ABEF< A9 A<:9 70% !� CB6OE<?B 

CDB8G>F<6ABEFP S5?BA<. �6FBD E89?4? 6O6B8, KFB CB 6E9@ EBDF4@ S5?BA< ?GKL<@< 

CB>4;4F9?S@< 5O?< 89D96PS, CDB<;D4EF4RM<9 A4 64D<4AF9 E CB889D:4A<9@ 

6?4:ABEF< A9 @9A99 70%. &4><@ B5D4;B@, CD<@9A9A<9 6AGFD<CBK69AAB7B 

BDBL9A<S 5?47BCD<SFAB 6?<S9F A4 DBEF < D4;6<F<9 C?B8B6OI A4E4:89A<=, 4 F4>:9 

A4 G69?<K9A<9 >B?<K9EF64 C?B8B6, F4> >4> GDB:4=ABEFP <EE?98G9@OI EBDFB6 6 

ED46A9A<< E CB?<6B@ CB 5BDB;84@ 6 ED98A9@ 6B;DBE?4 6 1,5 D4;4 (�I@98B6, 2009). 

1.4. �OD4M<64A<9 C?B8B6OI >G?PFGD 6 C<FB@A<>4I < E484I E CD<@9A9A<9@ 

>4C9?PAB7B BDBL9A<S 

#B @9D9 D4;6<F<S D4EF9A<= < G69?<K9A<S F9@C9D4FGDO 6B;8GI4 < CBK6O <I 

CBFD95ABEFP 6B 6?479 CBEF9C9AAB 6B;D4EF49F. #D< QFB@ CD< <ECB?P;B64A<< 

8B:8964A<S BDBE<F9?PA4S 6B84 CB849FES C9D<B8<K9E>< E D4EIB8B@, ;A4K<F9?PAB 

CD96OL4RM<@ E>BDBEFP 6C<FO64A<S 6?47< CBK6B=. &4>B9 A9EBBF69FEF6<9 @9:8G 

<AF9AE<6ABEFPR 6B8BCB84K< < 6B8BCDBA<J49@BEFPR CBK6O CD<6B8<F > 
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HBD@<DB64A<R CB69DIABEFAB7B EFB>4, >BFBDO= S6?S9FES B8AB= <; CD<K<A 

D4;6<F<S CDBJ9EEB6 6B8AB= QDB;<<. � E6S;< E QF<@ 6B;D4EF49F A9B5IB8<@BEFP 

CD<@9A9A<S 7<8DB@9?<BD4F<6AOI E<EF9@ AB6B7B CB>B?9A<S, CB;6B?SRM<I 5B?99 

QHH9>F<6AB <ECB?P;B64FP 6B8AO9 D9EGDEO < B8AB6D9@9AAB BF69K4RM<I 

EB6D9@9AAO@ Q>B?B7<K9E><@ FD95B64A<S@. � BEAB6AO@ FD95B64A<S@, 

CD98NS6?S9@O@ > F4><@ E<EF9@4@, BFABESFES CD98BF6D4M9A<9 B5D4;B64A<S 

CB69DIABEFAB7B < 7?G5<AAB7B EFB>4, 4 F4>:9 B59EC9K9A<9 CB84K< 6B8O 6 B5N9@4I, 

EBBF69FEF6GRM<I H4>F<K9E>B= Q64CBFD4AEC<D4J<< D4EF9A<=. !4<5B?99 CB?AB 

G>4;4AAO@ FD95B64A<S@ EBBF69FEF6GRF @4?BB5N9@AO9 ECBEB5O BDBL9A<S. 

 4?BB5N9@AB9 BDBL9A<9 6 A4EFBSM99 6D9@S D4EE@4FD<649FES >4> B8AB <; 

A4<5B?99 C9DEC9>F<6AOI A4CD46?9A<= EB69DL9AEF6B64A<S F9IAB?B7<= CB?<64, 

CBE>B?P>G CB;6B?S9F EB;8464FP 5?47BCD<SFAO= 6B8AO= D9:<@ 8?S DBEF4 < 

D4;6<F<S D4EF9A<=. �7B BF?<K<F9?PAB= BEB59AABEFPR S6?S9FES CB84K4 6B8O E 

D4EIB8B@, A9 CD96OL4RM<@ CB7?BF<F9?PAGR ECBEB5ABEFP CBK6O. 1FB 

8BEF<749FES 5?47B84DS ?B>4?PAB@G G6?4:A9A<R >BDA9B5<F49@B= ;BAO ?<5B 

D4ECO?9A<R 6B8O E A<;>B= <AF9AE<6ABEFPR 8B:8S, EBEF46?SRM9= @9A99 0,1 

@@/@<A. &4>B= CB8IB8 ECBEB5EF6G9F CB889D:4A<R BCF<@4?PAB= 6?4:ABEF< CBK6O 

59; B5D4;B64A<S CB69DIABEFAB7B EFB>4. �DB@9 FB7B, CB ED46A9A<R E 8B:8964A<9@ 

CD<@9A9A<9 @4?BB5N9@AB7B BDBL9A<S CB;6B?S9F EB>D4F<FP D4EIB8 CB?<6AB= 6B8O 

6 1,532,0 D4;4. !9E@BFDS A4 BK96<8AO9 CD9<@GM9EF64, L<DB>B9 6A98D9A<9 

CB8B5AOI F9IAB?B7<= 6 BF9K9EF69AAB@ E48B6B8EF69 < C<FB@A<>B6B8EF69 CB>4 

B7D4A<K9AB. "EAB6AO@< CD<K<A4@< S6?SRFES A98BEF4FBKA4S D4;D45BF4AABEFP 

A4GKAB B5BEAB64AAOI D9:<@B6 BDBL9A<S, 4 F4>:9 89H<J<F F9BD9F<K9E><I 

<EE?98B64A<=, CBE6SM9AAOI BEB59AABEFS@ HGA>J<BA<DB64A<S < QHH9>F<6ABEF< 

EB6D9@9AAOI @4?BB5N9@AOI BDBE<F9?PAOI E<EF9@ (�G59AB> E EB46F., 20235, 

2024
5
). 

$4;6<F<9 C<FB@A<>B6B8EF64 BFABE<FES > K<E?G CD<BD<F9FAOI ;484K 

47DBCDB@OL?9AAB7B >B@C?9>E4 $BEE<=E>B= (989D4J<<, CBE>B?P>G >4K9EF6B 

6OD4M<649@B7B CBE48BKAB7B @4F9D<4?4 6B @AB7B@ BCD989?S9F CDB8G>F<6ABEFP 

5G8GM<I @AB7B?9FA<I A4E4:89A<=. #B?GK9A<9 6OEB>B>4K9EF69AAOI E4:9AJ96 
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A96B;@B:AB 59; CD<@9A9A<S EB6D9@9AAOI F9IAB?B7<=, BEAB64AAOI A4 A4GKAB@ 

CB8IB89, 64:A9=L9= EBEF46?SRM9= >BFBDOI S6?S9FES D4J<BA4?PA4S BD74A<;4J<S 

BDBL9A<S. #B6OL9A<9 QHH9>F<6ABEF< <ECB?P;B64A<S BDBE<F9?PAB= 6B8O, 

CD98GCD9:89A<9 D4;6<F<S 6B8AB= QDB;<< < EBID4A9A<9 C?B8BDB8<S CBK6 FD95GRF 

6A98D9A<S Q>B?B7<K9E>< 59;BC4EAOI < D9EGDEBE59D974RM<I F9IAB?B7<= CB?<64 

AB6B7B CB>B?9A<S. "EB5B9 ;A4K9A<9 CD< QFB@ CD<B5D9F49F EA<:9A<9 D4EIB84 6B8O 

6 D4EK9F9 A4 98<A<JG CB?GK49@B= CDB8G>J<<. !4<5B?99 CB?AB 84AAO@ 

FD95B64A<S@ BF69K4RF >4C9?PAB9 < 6AGFD<CBK69AAB9 BDBL9A<9, 4 F4>:9 F4><9 

ECBEB5O, >4> CB8>DBAB6B9, @9?>B8<EC9DEAB9 < E<AIDBAAB9 <@CG?PEAB9 

8B:8964A<9 (,F4AP>B E EB46F., 2021). 

#B8 F9D@<AB@ «@4?BB5N9@AB9 BDBL9A<9» B5N98<ASRF 7DGCCG ECBEB5B6 

CB?<64, B5?484RM<I B5M<@< CD<AJ<C4@< HGA>J<BA<DB64A<S. �I 

BF?<K<F9?PAO@< BEB59AABEFS@< S6?SRFES <ECB?P;B64A<9 EFDB7B 8B;<DB64AAOI 

CB?<6AOI ABD@ 6 CD989?4I 203100 @³/74, 4 F4>:9 EB7?4EB64A<9 B5N9@B6 

CB84649@B= 6B8O E H4>F<K9E><@ 6B8BCBFD95?9A<9@ D4EF9A<=. &4>B= D9:<@ 

G6?4:A9A<S B59EC9K<649F CB889D:4A<9 BCF<@4?PAB= 6?4:ABEF< >BDA9B5<F49@B7B 

E?BS CBK6O ;4 EK9F >B@C9AE4J<< Q64CBFD4AEC<D4J<<, CDB<;BL98L9= ;4 

CD98L9EF6GRM<= C9D<B8. 

%B7?4EAB >?4EE<H<>4J<<, CD98?B:9AAB= �.!. �BEFS>B6O@ (�BEFS>B6, 1960), 

D4ECD989?9A<9 BDBE<F9?PAB= 6B8O A4 E9?PE>BIB;S=EF69AAOI G7B8PSI @B:9F 

BEGM9EF6?SFPES FD9@S BEAB6AO@< ECBEB54@<. #9D6O= BEAB64A A4 CB84K9 6B8O CB 

CB69DIABEF< CBK6O E CBE?98GRM<@ 99 CDBA<>AB69A<9@ 6 7DGAF E69DIG < 

BFABE<FES > CB69DIABEFAB@G BDBL9A<R. �FBDB= CD98GE@4FD<649F D4ECD989?9A<9 

6B8O 6 6<89 <E>GEEF69AAB7B 8B:8S E CB@BMPR EC9J<4?PAOI 8B:8964?PAOI 

GEFDB=EF6, 5?47B84DS K9@G G6?4:AS9FES A9 FB?P>B CBK64, AB < A48;9@AO9 BD74AO 

D4EF9A<=; 84AAO= ECBEB5 CB?GK<? A4;64A<9 8B:8964A<S. &D9F<= ECBEB5 

;4>?RK49FES 6 CB84K9 6B8O EA<;G K9D9; D4;@9M9AAO9 6 CBK69 FDG5O <?< 8D9AO. 

#D< QFB@ G6?4:A9A<9 4>F<6AB7B E?BS CDB<EIB8<F A95B?PL<@< ABD@4@< CB8 

89=EF6<9@ 6E4EO64RM9= ECBEB5ABEF< CBK6O, KFB EBBF69FEF6G9F 

6AGFD<CBK69AAB@G BDBL9A<R. 
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#9D6O9 864 ECBEB54 B5N98<AS9F CD<AJ<C C9D<B8<K9E>B7B 6A9E9A<S 6B8O E 

CBE?98GRM<@ A4>BC?9A<9@ ;4C4EB6 6?47< 6 CBK69. � BF?<K<9 BF A<I 

6AGFD<CBK69AAB9 BDBL9A<9 BEAB64AB A4 CD4>F<K9E>< A9CD9DO6AB@ CBEFGC?9A<< 

6B8O A9CBED98EF69AAB 6 CBK69AAO= CDBH<?P (�G59D E EB46F., 1989). �4?PA9=L99 

D4;6<F<9 A4GKAOI CD98EF46?9A<= �.!. �BEFS>B64 B A9B5IB8<@BEF< B59EC9K9A<S 

D4EF9A<= 6B8B= 6 EBBF69FEF6<< E <I H4>F<K9E><@ 6B8BCBFD95?9A<9@ CD<69?B > 

EB;84A<R AB6OI F9IAB?B7<= CB?<64. � <I K<E?G BFABESFES ECBEB5O ?B>4?PAB= 

CB84K< 6B8O A9CBED98EF69AAB 6 >BDA9B5<F49@O= E?B= 6 6<89 BF89?PAOI >4C9?P, 4 

F4>:9 F9IAB?B7<<, B59EC9K<64RM<9 D97G?<DB64A<9 6?4:ABEF< CD<;9@AB7B E?BS 

6B;8GI4. %D98< EB6D9@9AAOI D4;AB6<8ABEF9= @4?BB5N9@AB7B BDBL9A<S BEB5B9 

@9EFB ;4A<@49F >4C9?PAO= CB?<6, >BFBDO= D4EE@4FD<649FES >4> B8<A <; A4<5B?99 

QHH9>F<6AOI ECBEB5B6 6B8BB59EC9K9A<S C?B8B6OI < S7B8AOI C<FB@A<>B6. �7B 

CD<@9A9A<9 CB;6B?S9F HBD@<DB64FP A4<5B?99 5?47BCD<SFAO9 GE?B6<S 8?S DBEF4 < 

D4;6<F<S D4EF9A<= ;4 EK9F 8BEF46>< 6B8O A9CBED98EF69AAB 6 ;BAG D4ECB?B:9A<S 

BEAB6AB= @4EEO >BDA9=. �BCB?A<F9?PAO@ CD9<@GM9EF6B@ >4C9?PAOI E<EF9@ 

S6?S9FES 6B;@B:ABEFP L<DB>B7B <ECB?P;B64A<S ED98EF6 46FB@4F<;4J<<, 

B59EC9K<64RM<I 5B?99 FBKAB9 GCD46?9A<9 CDBJ9EEB@ BDBL9A<S. 

�4C9?PAB9 BDBL9A<9 BF?<K49FES 6OEB>B= 6B8BQHH9>F<6ABEFPR, CBE>B?P>G 

CD98GE@4FD<649F 8B;<DB64AAGR CB84KG 6B8O A9CBED98EF69AAB 6 >BDA9B5<F49@O= 

E?B= 6 B5N9@4I, EBBF69FEF6GRM<I H<;<B?B7<K9E><@ CBFD95ABEFS@ 

6OD4M<649@OI >G?PFGD. &4>B= CB8IB8 ECBEB5EF6G9F EB>D4M9A<R D4EIB84 

BDBE<F9?PAB= 6B8O A4 98<A<JG CDB<;6989AAB= CDB8G>J<<, CD< QFB@ 69?<K<A4 

BDBE<F9?PAOI ABD@ BCD989?S9FES CD9<@GM9EF69AAB GDB6A9@ 6B8BCBFD95?9A<S 

D4EF9A<=. �ECB?P;B64A<9 84AAB= F9IAB?B7<< F4>:9 CB;6B?S9F G69?<K<FP 

>BQHH<J<9AF ;9@9?PAB7B <ECB?P;B64A<S 8B 95...98 % ($B@4AB6E>4S E EB46F., 2021). 

�4C9?PAB9 BDBL9A<9 BF?<K49FES 6OEB>B= D9EGDEB- < 

QA9D7BQHH9>F<6ABEFPR, KFB S6?S9FES B8A<@ <; 97B 64:AOI CD9<@GM9EF6 CB 

ED46A9A<R E FD48<J<BAAO@< ECBEB54@< CB?<64. #D< Q>EC?G4F4J<< CB8B5AOI 

E<EF9@ D4EIB8 QA9D7<< A4 FD4AECBDF<DB6>G < CB84KG BDBE<F9?PAB= 6B8O 

EGM9EF69AAB A<:9: BA A9 CD96OL49F 10 % BF GDB6AS QA9D7B;4FD4F, I4D4>F9DAB7B 
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8?S 8B:8964A<S, < CD<@9DAB 6 864 D4;4 @9APL9 CB ED46A9A<R E CB69DIABEFAO@ 

BDBL9A<9@. %A<:9A<9 CBFD95ABEF< 6 QA9D79F<K9E><I < FDG8B6OI D9EGDE4I 

B5GE?B6?<649F BFA9E9A<9 >4C9?PAB7B BDBL9A<S > K<E?G QA9D7BE59D974RM<I 

F9IAB?B7<=. �BCB?A<F9?PAO@ 8BEFB<AEF6B@ 84AAB7B ECBEB54 S6?S9FES 

D4J<BA4?PAB9 <ECB?P;B64A<9 6B8AOI D9EGDEB6, CBE>B?P>G ?B>4?PA4S CB84K4 6B8O 

6 ;BAG D4;@9M9A<S >BDA96B= E<EF9@O CD4>F<K9E>< <E>?RK49F 9ё CBF9D< 

6E?98EF6<9 CB69DIABEFAB7B EFB>4 < A9CDB<;6B8<F9?PAOI E5DBEB6, KFB CB;6B?S9F 

D4EE@4FD<64FP >4C9?PAB9 BDBL9A<9 >4> @4?BBFIB8AGR F9IAB?B7<R. 

� BF?<K<9 BF 8B:8964A<S, CD< >BFBDB@ CBF9D< 6B8O 6E?98EF6<9 99 EABE4 

69FDB@ @B7GF 8BEF<74FP 10...20 % BF BDBE<F9?PAB= ABD@O, >4C9?PA4S CB84K4 

CD4>F<K9E>< CB?ABEFPR <E>?RK49F CB8B5AO9 CBF9D< (�4A4D8B6 E EB46F., 1983). 

$9;G?PF4FO @AB7BK<E?9AAOI <EE?98B64A<= E6<89F9?PEF6GRF B 6OEB>B= 

6B8BE59D974RM9= QHH9>F<6ABEF< >4C9?PAB7B BDBL9A<S. � ;46<E<@BEF< BF 

CBK69AAB->?<@4F<K9E><I GE?B6<= F9DD<FBD<< < 5<B?B7<K9E><I BEB59AABEF9= 

6OD4M<649@OI >G?PFGD Q>BAB@<S BDBE<F9?PAB= 6B8O CB ED46A9A<R E 

CB69DIABEFAO@ CB?<6B@ < 8B:8964A<9@ @B:9F 8BEF<74FP 50...70 %. 

!9@4?B64:AO@ CD9<@GM9EF6B@ 84AAB= F9IAB?B7<< S6?S9FES < 99 Q>BAB@<K9E>4S 

QHH9>F<6ABEFP. #D< EFDB<F9?PEF69 >4C9?PAOI BDBE<F9?PAOI E<EF9@ 

CD9<@GM9EF69AAB CD<@9ASRFES CB?<@9DAO9 @4F9D<4?O, KFB CB;6B?S9F 

EGM9EF69AAB EA<;<FP @9F4??B9@>BEFP EBBDG:9A<= (�D<7BDB6, 1993). 

%B6D9@9AAO9 E<EF9@O >4C9?PAB7B BDBL9A<S L<DB>B <ECB?P;GRFES A9 

FB?P>B 8?S CB84K< 6B8O, AB < 8?S 6A9E9A<S D4EF6BD<@OI @<A9D4?PAOI G8B5D9A<= 

< 79D5<J<8B6 6@9EF9 E CB?<6AB= 6B8B=. &4>B= ECBEB5 B59EC9K<649F 5B?99 

D4J<BA4?PAB9 <ECB?P;B64A<9 C<F4F9?PAOI 69M9EF6 < CB;6B?S9F EB>D4F<FP D4EIB8 

G8B5D9A<= 8B 50 % CB ED46A9A<R E <I FD48<J<BAAO@ D4;5D4EO64A<9@ CB 

CB69DIABEF< CBK6O. $97G?SDAB9 CBEFGC?9A<9 Q?9@9AFB6 C<F4A<S A9CBED98EF69AAB 

6 >BDA9B5<F49@GR ;BAG ECBEB5EF6G9F 5B?99 CB?AB@G <I GE6B9A<R D4EF9A<S@< < 

CB;6B?S9F >BDD9>F<DB64FP 8B;O G8B5D9A<= 6 EBBF69FEF6<< E CBFD95ABEFS@< 

>G?PFGDO A4 D4;?<KAOI QF4C4I DBEF4 < D4;6<F<S (�D<7BDB6, 1993). 
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�ECB?P;B64A<9 >4C9?PAB7B BDBL9A<S ECBEB5EF6G9F A9 FB?P>B CB6OL9A<R 

GDB:4=ABEF<, AB < G?GKL9A<R >4K9EF64 6OD4M<649@B= CDB8G>J<<. 1FB 

B5GE?B6?9AB F9@, KFB A4 CDBFS:9A<< 6E97B C9D<B84 6979F4J<< CB889D:<64RFES 

BCF<@4?PAO9 GE?B6<S 6B8AB7B, 6B;8GLAB7B < C<F4F9?PAB7B D9:<@B6 CBK6O. 

�BCB?A<F9?PAO@ CD9<@GM9EF6B@ S6?S9FES 6B;@B:ABEFP BCF<@<;4J<< 

47DBF9IA<K9E><I D45BF. #BE>B?P>G G6?4:AS9FES CD9<@GM9EF69AAB CD<>BDA964S 

;BA4 D4EF9A<=, @9:8GDS8PS BEF4RFES EGI<@<, KFB B5?97K49F 6OCB?A9A<9 

B5D45BFB> CBK6O < D4EF9A<=, 4 F4>:9 CDB6989A<9 G5BDBKAOI D45BF 59; A4DGL9A<S 

F9IAB?B7<K9E>B7B CDBJ9EE4. "7D4A<K9AAB9 G6?4:A9A<9 @9:8GDS8<= 

B8AB6D9@9AAB EB;849F @9A99 5?47BCD<SFAO9 GE?B6<S 8?S D4;6<F<S EBDAB= 

D4EF<F9?PABEF< < GCDBM49F @9DBCD<SF<S CB 5BDP59 E A9= (Howell, 1981). 

�B>4?PA4S CB84K4 6B8O A9CBED98EF69AAB 6 >BDA9B5<F49@O= E?B= 

B59EC9K<649F BFABE<F9?PAB9 CBEFBSAEF6B 6B8AB-6B;8GLAB7B D9:<@4 CBK6O. #D< 

QFB@ <E>?RK49FES I4D4>F9DAB9 8?S FD48<J<BAAOI ECBEB5B6 CB?<64 K9D98B64A<9 

C9D<B8B6 C9D9G6?4:A9A<S < CBE?98GRM97B C9D9EOI4A<S. %F45<?PABEFP GE?B6<= 

G6?4:A9A<S CB?B:<F9?PAB BFD4:49FES >4> A4 EBID4A9A<< EFDG>FGDO CBK6O, F4> < 

A4 CDBJ9EE4I DBEF4 < D4;6<F<S D4EF9A<= (�G59AB> E EB46F., 2013). 

�EE?98B64A<S, 6OCB?A9AAO9 A4 @AB7B?9FA<I A4E4:89A<SI C?B8B6OI 

>G?PFGD < 6<AB7D48A<>4I, CB>4;4?<, KFB A4<5B?PL4S QHH9>F<6ABEFP >4C9?PAB7B 

BDBL9A<S 8BEF<749FES CD< 97B <ECB?P;B64A<< E @B@9AF4 ;4>?48>< A4E4:89A<=. � 

QFB@ E?GK49 HBD@<DB64A<9 >BDA96B= E<EF9@O CDB<EIB8<F E GK9FB@ >BAH<7GD4J<< 

G6?4:AS9@B= ;BAO. �E?< :9 D4EF9A<S 8?<F9?PAB9 6D9@S 6OD4M<64?<EP 6 GE?B6<SI 

CD<@9A9A<S 8DG7<I ECBEB5B6 CB?<64 < G:9 6EFGC<?< 6 H4;G C?B8BABL9A<S, <I 

C9D9IB8 A4 >4C9?PAB9 BDBL9A<9 EBCDB6B:849FES BCD989?9AAO@ C9D<B8B@ 

484CF4J<<. 1FB B5NSEAS9FES F9@, KFB D4;6<F<9 AB6OI >BDA9= CDB<EIB8<F 

CD9<@GM9EF69AAB 6 GK4EF>4I CBK6O, 789 E>?48O64RFES A4<5B?99 5?47BCD<SFAO9 

GE?B6<S 6?47BB59EC9K9A<S (#9F<AB6, 1956). 

#D< ;4>?48>9 AB6OI C<FB@A<>B6 C?B8B6OI >G?PFGD A4 R79 $BEE<< F4>:9 

D9>B@9A8G9FES <ECB?P;B64FP E<EF9@O >4C9?PAB7B BDBL9A<S, F4> >4> 84AAO= 

ECBEB5 BDBL9A<S S6?S9FES 64:AO@ Q?9@9AFB@ 6 CB6OL9A<< CDB8G>F<6ABEF< 
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C?B8B6OI >G?PFGD 6 ;BA9 A98BEF4FBKAB7B G6?4:A9A<S CBK6O, F4> >4> E 

GC?BFA9A<9@ CBE48B> C?B8B6OI >G?PFGD G69?<K<649FES D4EIB8 6B8O 

6B8B;45BDAB7B G;?4, 8<4@9FD FDG5BCDB6B8B6 < EBBF69FEF69AAB EFB<@BEFP 1 74 

E<EF9@O >4C9?PAB7B BDBL9A<S. "8A4>B ;A4K<F9?PA4S EFB<@BEFP E<EF9@ 

>4C9?PAB7B BDBL9A<S >B@C9AE<DG9FES 6OEB>B= GDB:4=ABEFPR C?B8B6OI >G?PFGD 

< 5OEFDB= B>GC49@BEFPR ;4FD4F (�BDB6B= E EB46F., 2016). 

#D<@9A9A<9 >4C9?PAB7B BDBL9A<S ECBEB5EF6G9F 5B?99 QHH9>F<6AB@G 

GE6B9A<R C<F4F9?PAOI 69M9EF6 >BDA96B= E<EF9@B= C?B8B6OI 89D96P96. #D< QFB@ 

D4EF9A<S <ECB?P;GRF Q?9@9AFO C<F4A<S A9 FB?P>B <; ?B>4?PAOI ;BA 6A9E9A<S 

G8B5D9A<=, HBD@<DG9@OI CD< CDB6989A<< H9DF<74J<<, AB < 4>F<6A99 6B6?9>4RF 6 

C<F4A<9 9EF9EF69AAO9 ;4C4EO 69DIA97B CBK69AAB7B E?BS, D4ECB?B:9AAO9 ;4 

CD989?4@< GK4EF>B6 A9CBED98EF69AAB7B CBEFGC?9A<S G8B5D9A<=. &4><@ B5D4;B@, 

?B>4?PA4S CB84K4 6B8O B>4;O649F CB?B:<F9?PAB9 6?<SA<9 A4 <ECB?P;B64A<9 >4> 

<E>GEEF69AAB 6A9E9AAOI, F4> < CD<DB8AOI <EFBKA<>B6 @<A9D4?PAB7B C<F4A<S. 

%?98G9F GK<FO64FP, KFB 6A9E9A<9 G8B5D9A<= EBCDB6B:849FES G69?<K9A<9@ 

CBFD95ABEF< D4EF9A<= 6 6B89. 1FB B5GE?B6?9AB GE<?9A<9@ DBEFB6OI CDBJ9EEB6, 

6B;@B:AO@ CB6OL9A<9@ CDB8G>F<6ABEF< A4E4:89A<=, 4 F4>:9 G69?<K9A<9@ 

>BAJ9AFD4J<< CBK69AAB7B D4EF6BD4. �E?98EF6<9 QFB7B 6 @9:CB?<6AB= C9D<B8 

G8B5D9AAO9 89D96PS ;A4K<F9?PAB 5OEFD99 D4EIB8GRF ;4C4EO 8BEFGCAB= 6?47<, 

EB89D:4M9=ES 6 >BDA9B5<F49@B@ E?B9 CBK6O. #B QFB= CD<K<A9 CD< 6B;89?O64A<< 

C?B8B6OI >G?PFGD 6 GE?B6<SI BDBL9A<S BEB5B9 ;A4K9A<9 CD<B5D9F49F 

E6B96D9@9AAB9 CDB6989A<9 CB?<6B6, CB;6B?SRM99 CB889D:<64FP BCF<@4?PAO= 

6B8AO= D9:<@ D4EF9A<= < CD98BF6D4M4FP 6B;A<>AB69A<9 89H<J<F4 6?47< (�C4:96 

E EB46F., 2023). 

"DBL9A<9 < H9DF<74J<S @AB7B?9FA<I C?B8B6OI A4E4:89A<= S6?SRFES 

>?RK96O@ H4>FBDB@ CB6OL9A<S <I GDB:4=ABEF<, 4 6 E?B:<6L<IES GE?B6<SI 

BEFDB7B 89H<J<F4 6B8AOI D9EGDEB6, >4C9?PAO= ECBEB5 CB?<64 < 6A9E9A<S 

G8B5D9A<= S6?S9FES A4<5B?99 C9DEC9>F<6AO@. #D< <ECB?P;B64A<< F9IAB?B7<< 

>4C9?PAB7B CB?<64 C?B8B6OI D4EF9A<= BEB5B9 ;A4K9A<9 <@99F >4K9EF6B 

D94?<;4J<< >4C9?PAB= CB?<6AB= E9F< < FBKABEFP CB84K< 6B8O < Q?9@9AFB6 
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@<A9D4?PAB7B C<F4A<S 6 ;BAO D4ECB?B:9A<S >BDA96OI E<EF9@, 6 E6S;< E QF<@ 

CB?<6 >BDA9BE6B9AAB7B CDBEFD4AEF64 @9:8G DS84@< C?B8B6OI >G?PFGD S6?S9FES 

B8A<@ <; ECBEB5B6 CB6OL9A<S <I CDB8G>F<6ABEF< (�G59AB> E EB46F., 2023 

�D9@9AE><= E EB46F., 2016, �4?@O>B64 2024). 

�EE?98B64A<9, CDB6989AAO9 6 J9AFD4?PAB@ !9K9DAB;9@P9 CB 6?<SA<R 

D4;?<KAOI D9:<@B6 BDBL9A<S A4 E4:9AJO E?<6O CB>4;4?<, KFB A4 BDBL49@OI 

64D<4AF4I BCOF4 D4;6<F<9 >BDA96B= E<EF9@O CDB<EIB8<?B A4@AB7B <AF9AE<6A99, 

K9@ A4 >BAFDB?9, >BFBDO= D4;6<64?ES 59; BDBL9A<S. �?47B84DS <ECB?P;B64A<R 

>4C9?PAB7B CB?<64, E4:9AJO 5O?< B59EC9K9AO 8BEFGCAB= 6?47B= E 

D4EF6BD9AAO@< C<F4F9?PAO@< 69M9EF64@< 6 >BDA9B5<F49@B= ;BA9, KFB 

EGM9EF69AAB 6?<S?B A4 D4;6<F<9 CBE48BKAB7B @4F9D<4?4, < D4ECB?B:9A<9 

>BDA96B= E<EF9@O A4 A95B?PLB= 7?G5<A9 < 68B?P >4C9?PAB= ?<A<<. 1FB CD<69?B > 

@9APL9= <I CB6D9:89AABEF< CD< C9D9E48>9 (�G59AB> E EB46F., 2020, 20204). 

#DB6989AAO9 <EE?98B64A<S CB>4;4?<, KFB CB?GK9A<9 6OEB>B>4K9EF69AAB7B 

CBE48BKAB7B @4F9D<4?4 CD< B8AB6D9@9AAB@ CB6OL9A<< QHH9>F<6ABEF< 

<ECB?P;B64A<S BDBE<F9?PAB= 6B8O B59EC9K<649FES EB5?R89A<9@ BCD989?9AAB7B 

D9:<@4 >4C9?PAB7B BDBL9A<S. !4<5B?99 5?47BCD<SFAO9 D9;G?PF4FO 5O?< 

CB?GK9AO CD< CB889D:4A<< 6?4:ABEF< CBK6O 6 CD989?4I 803100 % !�. #D< QFB@ 

7?G5<A4 G6?4:A9A<S >BDA9B5<F49@B7B E?BS 8B?:A4 EBBF69FEF6B64FP 6B;D4EFG 

D4EF9A<= < EBEF46?SFP 8?S B8AB?9FA<I E4:9AJ96 30 E@, 8?S 86GI?9FA<I 4 40 E@, 4 

8?S FD9I?9FA<I 4 50 E@. #D<@9A9A<9 G>4;4AAB7B D9:<@4 ECBEB5EF6B64?B 

G69?<K9A<R 8<4@9FD4 LF4@54, 6OEBFO D4EF9A<=, C?BM48< ?<EFB6B= CB69DIABEF<, 

4 F4>:9 B59EC9K<64?B @4>E<@4?PAO= 6OIB8 E4:9AJ96, EBBF69FEF6GRM<I C9D6B= 

>4F97BD<< >4K9EF64. 

�EE?98B64A<S, CDB6989AAO9 6 GE?B6<SI  BE>B6E>B= B5?4EF< A4 E4:9AJ4I 

S5?BA<, CB;6B?<?< GEF4AB6<FP EGM9EF69AAB9 6?<SA<9 D9:<@4 G6?4:A9A<S A4 DBEF 

< D4;6<F<9 D4EF9A<=. #D< A98BEF4FBKAB@ < A9D46AB@9DAB@ B59EC9K9A<< 6?47B= 

BF@9K4?BEP G@9APL9A<9 C?BM48< ?<EFB6B= CB69DIABEF<, EB>D4M9A<9 D4;@9DB6 

?<EFB6B= C?4EF<A>< < B5M97B >B?<K9EF64 ?<EFP96, HBD@<DGRM<IES A4 B8AB@ 

E4:9AJ9. �DB@9 FB7B, G D4EF9A<= A45?R84?BEP A9D46AB@9DAB9 CDBF9>4A<9 
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DBEFB6OI CDBJ9EEB6, CDBS6?S6L99ES 6 6B;A<>AB69A<< 6B?A DBEF4. �A4?<; 

5<B@9FD<K9E><I CB>4;4F9?9= B8AB?9FA<I E4:9AJ96 E6<89F9?PEF6G9F B FB@, KFB 

A4<5B?99 5?47BCD<SFAO9 GE?B6<S 8?S <I D4;6<F<S EB;84RFES CD< CB889D:4A<< 

6?4:ABEF< CBK6O 6 8<4C4;BA9 70395 % !�. %F4F<EF<K9E>4S B5D45BF>4 

Q>EC9D<@9AF4?PAOI 84AAOI CB>4;4?4, KFB <@9AAB D9:<@ BDBL9A<S S6?S9FES 

BCD989?SRM<@ H4>FBDB@ HBD@<DB64A<S CBE48BKAB7B @4F9D<4?4. � ;46<E<@BEF< 

BF 6B;D4EF4 D4EF9A<= < BJ9A<649@B7B 5<B@9FD<K9E>B7B CB>4;4F9?S 97B 8B?S 

6?<SA<S <;@9AS?4EP 6 CD989?4I 54391 %, KFB CB8F69D:849F 698GMGR DB?P 

6B8AB7B D9:<@4 6 CDBJ9EE9 6OD4M<64A<S >4K9EF69AAOI E4:9AJ96 S5?BA< 

($B@4AB6E>4S E EB46F., 2021). 

"COFO, CDB6989AAO9 6 �B?7B7D48E>B= B5?4EF< CB <;GK9A<R 6?<SA<S 

@4?BB5N9@AB7B BDBL9A<S A4 DBEF < D4;6<F<9 E4:9AJ96 E?<6O < K9D9LA<, 

CB?ABEFPR CB8F69D:84RF D9;G?PF4FO BCOFB6, CDB6B8<@OI !9K9DAB;9@AB= ;BA9. 

�<B@9FD<K9E><9 CB>4;4F9?< B8AB?9FA<I E4:9AJ96 K9D9LA< < E?<6O 

E6<89F9?PEF6GRF B A4<5B?99 5?47BCD<SFAB@ 6B8AB@ D9:<@9 CD< CB889D:4A<< 

6?4:ABEF< CBK6O 80% HB, 4 EA<:9A<9 6?4:ABEF< CBK6O 8B 70% !� E?G:<F 8?S 

E4:9AJ96 EFD9EEB6O@ H4>FBDB@ < ;4@98?S9F DBEFB6O9 CDBJ9EEO (�G;<A, 2017).  

� GE?B6<SI �454?<AE>B7B D4=BA4 ,9><-�4>4F4?PE>B= ;BAO �;9D54=8:4AE>B= 

D9ECG5?<>< 5O?< CDB6989AO >B@C?9>EAO9 <EE?98B64A<S CB 6?<SA<R >4C9?PAB7B 

BDBL9A<S A4 GDB:4=ABEFP BD9IB6OI >G?PFGD CB ED46A9A<R E CD<@9A9A<9@ 

>?4EE<K9E>B7B 8?S D97<BA4 CB?<64 CB 5BDB;84@. #D< CD<@9A9A<< E<EF9@ 

>4C9?PAB7B BDBL9A<S Q>BAB@<S BDBE<F9?PAB= 6B8O EBEF46<?4 B>B?B 70%; 4 

GDB:4=ABEFP CB6OE<?4EP 6 1,45 D4;4 CB ED46A9A<R E CB?<6B@ CB 5BDB;84@ (�?<96 

E EB46F., 2012). 

#B?B:<F9?PAB9 6?<SA<9 >4C9?PAB7B BDBL9A<S A4 E6B=EF64 CBK6 5O?< 

CB8F69D:89AO <EE?98B64A<S@< CB 6?<SA<R D9:<@B6 >4C9?PAB7B BDBL9A<S A4 

E6B=EF64 CBK6 CB8 A4E4:89A<S@< 4>F<A<8<< 89?<>4F9EAB=. �EE?98B64A<9 

CB>4;4?B, KFB CD< >4C9?PAB@ CB?<69 A45?R84RFES E?98GRM<9 <;@9A9A<S 6 CBK69: 

@<7D4J<S A<FD4FB6 CB 7?G5<A9 CBK69AAB7B CDBH<?S < 6O@O64A<9 CD< CB?<64I 

CD< 8BEF<:9A<< 6?4:ABEF< 90% BF !�; DBEF EB89D:4A<S CB86<:AB7B >4?<S 
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(5B?99 K9@ 6 1,5 D4;4) < 4@@<4KAB7B 4;BF4 (6 2 D4;4) 6 A9CBED98EF69AAB= 5?<;BEF< 

BF >4C9?PA<JO < EA<:9A<9 CB>4;4F9?9= CB @9D9 G84?9A<S BF A99; GE<?9A<9 

4>F<6ABEF< CBK6O 8B ED98A9= EF9C9A< B5B74M9AABEF<, KFB ECBEB5EF6G9F 

GE<?9A<R 4;BFAB7B C<F4A<S >G?PFGDO (�9E98<A4, 2018). 

$9;G?PF4FO @AB7BK<E?9AAOI <EE?98B64A<=, CBE6SM9AAOI <ECB?P;B64A<R 

D4;?<KAOI ECBEB5B6 @4?BB5N9@AB7B BDBL9A<S CD< 6OD4M<64A<< CBE48BKAB7B 

@4F9D<4?4 C?B8B6OI >G?PFGD, E6<89F9?PEF6GRF B 6OEB>B= QHH9>F<6ABEF< 84AAOI 

F9IAB?B7<=, BEB59AAB 6 D4=BA4I E ;4EGL?<6O@< >?<@4F<K9E><@< GE?B6<S@< < 

B7D4A<K9AAO@< ;4C4E4@< BDBE<F9?PAB= 6B8O. #B?GK9AAO9 Q>EC9D<@9AF4?PAO9 

84AAO9 CB8F69D:84RF J9?9EBB5D4;ABEFP L<DB>B7B 6A98D9A<S @4?BB5N9@AOI 

E<EF9@ CB?<64 6 EB6D9@9AAB9 C<FB@A<>B6B8EF6B >4> B8AB7B <; A4<5B?99 

C9DEC9>F<6AOI A4CD46?9A<= CB6OL9A<S QHH9>F<6ABEF< CDB<;6B8EF64. 

�4:AO@ CD9<@GM9EF6B@ @4?BB5N9@AB7B BDBL9A<S S6?S9FES 97B 

GA<69DE4?PABEFP. #B8B5AO9 E<EF9@O @B7GF GEC9LAB <ECB?P;B64FPES A4 GK4EF>4I 

D4;?<KAB= C?BM48<, 6 FB@ K<E?9 A4 F9DD<FBD<SI EB E?B:AO@ D9?P9HB@. �I 

CD<@9A9A<9 BEB59AAB QHH9>F<6AB CD< 6OD4M<64A<< C?B8B6OI >G?PFGD 6 

GE?B6<SI, 789 <ECB?P;B64A<9 FD48<J<BAAOI ECBEB5B6 CB?<64 ;4FDG8A9AB <?< 

Q>BAB@<K9E>< A9J9?9EBB5D4;AB. � F4><@ GE?B6<S@ BFABESFES B7D4A<K9AABEFP 

6B8AOI D9EGDEB6, E<?PAB D4EK?9A9AAO= D9?P9H @9EFABEF<, @4?BC?B8BDB8AO9 

CBK6O, 4 F4>:9 GK4EF>< E >DGFO@< E>?BA4@< (�G59AB> E EB46F, 2023). 

�BCB?A<F9?PAO@ 8BEFB<AEF6B@ @4?BB5N9@AOI F9IAB?B7<= S6?S9FES 

6OEB><= GDB69AP <ECB?P;B64A<S E9?PE>BIB;S=EF69AAOI ;9@9?P. #D<@9A9A<9 F4><I 

E<EF9@ CB;6B?S9F G69?<K<FP >BQHH<J<9AF ;9@9?PAB7B <ECB?P;B64A<S 8B 95 %. 

"8AB6D9@9AAB EGM9EF69AAB EB>D4M4RFES ?<5B CB?ABEFPR <E>?RK4RFES 

A9CDB<;6B8<F9?PAO9 CBF9D< BDBE<F9?PAB= 6B8O, E6S;4AAO9 E <EC4D9A<9@, 

CB69DIABEFAO@ EFB>B@ < 7?G5<AAB= H<?PFD4J<9=. �?47B84DS QFB@G @4?BB5N9@AB9 

BDBL9A<9 D4EE@4FD<649FES >4> D9EGDEBE59D974RM4S < Q>B?B7<K9E>< 59;BC4EA4S 

F9IAB?B7<S, B59EC9K<64RM4S D4J<BA4?PAB9 <ECB?P;B64A<9 6B8AOI D9EGDEB6 < 

EA<:9A<9 A974F<6AB7B 6B;89=EF6<S A4 B>DG:4RMGR ED98G. 
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$9;G?PF4FO CDB698ёAAOI <EE?98B64A<= E6<89F9?PEF6GRF B FB@, KFB 

CD<@9A9A<9 >4C9?PAB7B BDBL9A<S B>4;O649F CB?B:<F9?PAB9 6?<SA<9 A4 DBEFB6O9 

CDBJ9EEO @B?B8OI A4E4:89A<= 6<LA<, B59EC9K<64S HBD@<DB64A<9 5B?99 

D4;6<FB= A48;9@AB= < >BDA96B= E<EF9@. #B?GK9AAO9 5<B@9FD<K9E><9 84AAO9 

CB8F69D:84RF, KFB A4<5B?PL<= EF<@G?<DGRM<= QHH9>F 8BEF<749FES CD< 

CB889D:4A<< 6?4:ABEF< >BDA9B5<F49@B7B E?BS CBK6O 6 CD989?4I 70390 % < 803

100 % !�, KFB @B:AB D4EE@4FD<64FP >4> BCF<@4?PAO9 D9:<@O BDBL9A<S 8?S 

84AAB= >G?PFGDO. 

%6B8AO9 CB>4;4F9?< ;4 FD< 7B84 A45?R89A<= 89@BAEFD<DGRF EGM9EF69AAO9 

D4;?<K<S 6 C4D4@9FD4I 6B8BCB?P;B64A<S: CD< D9:<@9 70390 % !� BDBE<F9?PA4S 

ABD@4 EBEF46<?4 848 @³/74 CD< CB?<6AB= ABD@9 43,2 @³/74, >B?<K9EF69 CB?<6B6 3 

20 < @9:CB?<6AB@ C9D<B89 6 ED98A9@ 6 8A9=. �?S D9:<@4 803100 % !� QF< 

;A4K9A<S 5O?< A9E>B?P>B 6OL9: BDBE<F9?PA4S ABD@4 8BEF<74?4 957 @³/74 CD< 

A9<;@9AAB= CB?<6AB= ABD@9 43,2 @³/74, AB E G69?<K9A<9@ >B?<K9EF64 CB?<6B6 8B 

23 < EB>D4M9A<9@ @9:CB?<6AB7B <AF9D64?4 8B 5 8A9=. &4>4S 8<A4@<>4 G>4;O649F 

A4 5B?99 <AF9AE<6AB9 6B8BCBFD95?9A<9 D4EF9A<= CD< 6OEB>B@ GDB6A9 6?4:ABEF<, 

KFB, 6 E6BR BK9D98P, B59EC9K<64?B <I GE>BD9AAO= DBEF < HBD@<DB64A<9 

CB?ABJ9AAB7B @BDHB?B7<K9E>B7B B5?<>4. #B?96O9 <EE?98B64A<S, CBE6SMёAAO9 

6?<SA<R D4;?<KAOI D9:<@B6 >4C9?PAB7B BDBL9A<S A4 @B?B8O9 A4E4:89A<S 

6<LA<, CDB6B8<?<EP A4 54;9 GK95AB-BCOFAB7B IB;S=EF64 ?45BD4FBD<< 

C?B8B6B8EF64 « <KGD<AE><= E48» $BEE<=E>B7B 7BEG84DEF69AAB7B 47D4DAB7B 

GA<69DE<F9F4 3  %)� <@9A< �.�. &<@<DS;964. #D<DB8AB->?<@4F<K9E><9 GE?B6<S 

BCOFAOI GK4EF>B6 S6?SRFES F<C<KAO@< 8?S *9AFD4?PAB7B !9K9DAB;9@PS 

96DBC9=E>B= K4EF< $BEE<<, KFB CD<84ёF CB?GK9AAO@ 84AAO@ D9CD9;9AF4F<6ABEFP 

8?S 84AAB= ;BAO E48B6B8EF64 (�G59AB> E EB46F., 2024). 

�EE?98B64A<S �.�. �G;<A4, CBE6SMёAAO9 6B;89=EF6<R >4C9?PAB7B BDBL9A<S 

A4 47DBI<@<K9E><9 E6B=EF64 CBK6O CD< 6B;89?O64A<< S5?BA96OI E48B6 

<AF9AE<6AB7B F<C4, CB>4;4?< ;A4K<F9?PAB9 6?<SA<9 84AAB= F9IAB?B7<< A4 

>?RK96O9 C4D4@9FDO CBK69AAB7B CDBH<?S. �6FBD BF@9K49F, KFB <ECB?P;B64A<9 

CB?<64 E 6A9E9A<9@ D4EF6BDёAAOI G8B5D9A<= 6 BFABE<F9?PAB A<;><I 8B;4I, 
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EB7?4EB64AAOI E H4;4@< D4;6<F<S D4EF9A<=, ECBEB5EF6G9F CB889D:4A<R 

BCF<@4?PAB7B GDB6AS D!, CB6OL49F EB89D:4A<9 7G@GE4 < CB?B:<F9?PAB 6?<S9F A4 

EG@@G B5@9AAOI BEAB64A<=. #D< QFB@ 8BEF<749FES E54?4AE<DB64AAB9 

B59EC9K9A<9 CBK6O < ?<EFP96 89D96P96 BEAB6AO@< Q?9@9AF4@< C<F4A<S 4 4;BFB@, 

HBEHBDB@ < >4?<9@, KFB 6 >BA9KAB@ EKёF9 BFD4:49FES A4 G?GKL9A<< 

H<;<B?B7<K9E>B7B EBEFBSA<S < CDB8G>F<6ABEF< A4E4:89A<= (�G;<A, 2017). 

�EE?98B64A<S, CDB698ёAAO9 6  BE>B6E>B= B5?4EF< A4 E4:9AJ4I S5?BA<, 

6OD4M<649@OI 6 <AF9AE<6AOI E484I, CDB89@BAEFD<DB64?< 6OEB>GR 

QHH9>F<6ABEFP <ECB?P;B64A<S >4C9?PAB7B BDBL9A<S 84:9 6 GE?B6<SI 

R:ABF4ё:AB= ;BAO, BF?<K4RM9=ES BFABE<F9?PAB 6OEB>B= 9EF9EF69AAB= 

6?47BB59EC9K9AABEFPR. #B?GK9AAO9 D9;G?PF4FO E6<89F9?PEF6GRF B FB@, KFB 

CD<@9A9A<9 84AAB= F9IAB?B7<< J9?9EBB5D4;AB A9 FB?P>B 6 ;4EGL?<6OI D97<BA4I, 

AB < A4 F9DD<FBD<SI E 8BEF4FBKAO@ >B?<K9EF6B@ 4F@BEH9DAOI BE48>B6. 

�4C9?PAB9 BDBL9A<9 BFABE<FES > EB6D9@9AAO@ F9IAB?B7<S@ CB?<64, EBK9F4RM<@ 

D9EGDEBE59D974RM<= < Q>B?B7<K9E>< 59;BC4EAO= CB8IB8 > <ECB?P;B64A<R 

6B8AOI D9EGDEB6. "8A<@ <; 97B 64:AOI CD9<@GM9EF6 S6?S9FES 6B;@B:ABEFP 5B?99 

D4J<BA4?PAB7B 6A9E9A<S D4EF6BDёAAOI 6 BDBE<F9?PAB= 6B89 G8B5D9A<=, KFB 

ECBEB5EF6G9F CB6OL9A<R QHH9>F<6ABEF< <I <ECB?P;B64A<S D4EF9A<S@< < 

G69?<K9A<R 47DBAB@<K9E>B= BF84K<. �@9EF9 E F9@ D94?<;4J<S CD9<@GM9EF6 

84AAB= F9IAB?B7<< 6B;@B:A4 ?<LP CD< EB5?R89A<< BCF<@4?PAB7B D9:<@4 

G6?4:A9A<S, CBQFB@G CB889D:4A<9 6?4:ABEF< CBK6O A4 FD95G9@B@ GDB6A9 

S6?S9FES B8A<@ <; >?RK96OI GE?B6<= QHH9>F<6AB7B 6OD4M<64A<S A4E4:89A<=. 

!4<5B?PL4S GDB:4=ABEFP S5?B> 4 6 ED98A9@ 21,37 F/74 ;4 FDёI?9FA<= C9D<B8 4 

5O?4 ;4H<>E<DB64A4 CD< G89D:4A<< 6?4:ABEF< A4 GDB6A9 85 % !�. 1F< 84AAO9 

E6<89F9?PEF6GRF B FB@, KFB D97G?<DB64A<9 6B8AB7B D9:<@4 E CB@BMPR 

>4C9?PAB7B CB?<64 CB;6B?S9F A9 FB?P>B CB6OE<FP CDB8G>F<6ABEFP A4E4:89A<=, AB 

< 8BEF<KP GEFB=K<6BEF< 47DBQ>BE<EF9@O ;4 EKёF Q>B?B7<K9E>< B5BEAB64AAB7B 

6B8BCB?P;B64A<S (�BDB89K96 E EB46F., 2012). 

1>BAB@<S CB?<6AB= 6B8O CD< BDBL9A<< E9?PE>BIB;S=EF69AAOI >G?PFGD 59; 

GM9D54 8?S GDB:4=ABEF< 33 B8<A <; 64:AOI 6BCDBEB6 EB6D9@9AAB7B E48B6B8EF64. 
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�?S D9L9A<S 84AAB= CDB5?9@O BEAB6AB= GCBD CD<IB8<FES A4 D4;D45BF>G 6E9 

AB6OI ECBEB5B6 < F9IA<> BDBL9A<S, B8A<@ <; A<I S6?S9FES >4C9?PAB9. 

#D9<@GM9EF64 >4C9?PAB7B BDBL9A<S A48 >?4EE<K9E><@< ECBEB54@< CB?<64 5O?< 

GEF4AB6?9AO 6 �;9D54=8:4A9. $.�. �?<96 ED46A<? CD<@9A9A<9 D9EGDEB- < 

QA9D7BE59D974RM97B ECBEB54 BDBL9A<S E CB?<6B@ CB 5BDB;84@. #D< CD<@9A9A<< 

>4C9?PAB7B BDBL9A<S EB;849FES D46AB@9DAB9 G6?4:A9A<9 BDBL49@B= C?BM48<, 

KFB ;A4K<F9?PAB CB6OL49F GDB:4=ABEFP >G?PFGD, < EA<:49F D<E> D4;6<F<S 

CBK69AAB= QDB;<<. �4:AB9 CD9<@GM9EF6B 84AAB7B ECBEB54 CB?<64 6 FB@, KFB BA 

CB;6B?S9F Q>BAB@<FP BDBE<F9?PAGR 6B8G 6 2,032,5 D4;4, 4 F4>:9 G69?<K<64FP 

GDB:4= 6 1,3-1,5 D4;. 1FB B5NSEAS9FES F9@ H4>FB@, KFB CD<@9A9A<9 >4C9?PAB7B 

BDBL9A<S CB;6B?S9F CB8464FP 6B8G A9CBED98EF69AAB > >BDA96B= E<EF9@9 < 

CD98BF6D4M49F BFFB> 6B8O (�G59AB> E EB46F., 2020). #D< CB?<69 CB 5BDB;84@, F4> 

>4> 6B84 CB849FES A4 BDBL49@GR C?BM48P 6 5B?PLB@ B5N9@9, CD4>F<K9E>< 

A96B;@B:AB B59EC9K<FP 9:9EGFBKAGR ABD@G ;4 8?<F9?PAO= C9D<B8 6D9@9A<, 4 

F4>:9 QFB E>4;O649FES A4 G69?<K9A<< CDB8G>F<6ABEF< >G?PFGD. #D< >4C9?PAB@ 

BDBL9A<< 6B;@B:AB CB889D:<64FP 6?4:ABEFP CBK6O A4 BCF<@4?PAB@ GDB6A9 8?S 

DBEF4 < D4;6<F<S E9?PE>BIB;S=EF69AAOI >G?PFGD. �EE?98B64A<9 CB >4C9?PAB@G 

BDBL9A<R CDB6B8<?BEP A4 F9DD<FBD<< �CL9DBAE>B= BCOFAB-C?B8B6B= EF4AJ<< 

@9I4A<;4J<< BDBL9A<S (�?<96 E EB46F., 2018). � 2017 7B8G 46FBD <;GK4? 

6B;89=EF6<9 >4C9?PAB7B BDBL9A<S < CB?<64 CB 5BDB;84@ A4 GDB:4=ABEFP 

6<AB7D48A<>B6. � IB89 <EE?98B64A<S 46FBD GEF4AB6<?, KFB GDB:4=ABEFP E48B6 A4 

GK4EF>9, BDBL49@O@ >4C9?PAO@ ECBEB5B@ A4 14% 6OL9, K9@ CD< BDBL9A<< CB 

5BDB;84@. #B@<@B QFB7B, >BQHH<J<9AF <ECB?P;B64A<S BDBE<F9?PAB= 6B8O CD< 

>4C9?PAB@ CB?<69 EBEF46<? 545   /F, 4 A4 GK4EF>9, BDBL49@B@ 5BDB;84@< 33 1926   /F, KFB 6 3,5 D4;4 6OL9, K9@ A4 GK4EF>9 >4C9?PAB7B BDBL9A<S (�?<96, 2022). 
%9?PE>B9 IB;S=EF6B S6?S9FES B8AB= <; 64:A9=L<I BFD4E?9= Q>BAB@<>< 

�;9D54=8:4AE>B= D9ECG5?<><. "EB5B9 6A<@4A<9 G89?S9FES D4;D45BF>9 AB6OI 

F9IAB?B7<=, ECBEB5AOI CB6OE<FP QHH9>F<6ABEFP CDB<;6B8EF64 < EA<;<FP 

A974F<6AB9 6B;89=EF6<9 A4 B>DG:4RMGR ED98G. � QFB@ >BAF9>EF9 
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>B@5<A<DB64AAB->4C9?PAB9 BDBL9A<9 EF4AB6<FES 6E9 5B?99 CBCG?SDAO@ @9FB8B@ 

CB?<64 BD9IB6OI >G?PFGD 6 �454?<AE>B@ D4=BA9 ,9><-�4>4F4?PE>B= ;BAO. 

"COFAO9 <EE?98B64A<S, CDB6989AAO9 6 84AAB@ D97<BA9, CB>4;4?< ;A4K<F9?PAO9 

CD9<@GM9EF64 >B@5<A<DB64AAB->4C9?PAB7B BDBL9A<S CB ED46A9A<R E 

FD48<J<BAAO@ 5BDB;8B6O@ CB?<6B@. �B-C9D6OI, QFBF @9FB8 CB;6B?S9F 

EGM9EF69AAB Q>BAB@<FP 6B8G. %B7?4EAB CB?GK9AAO@ 84AAO@, Q>BAB@<S 

BDBE<F9?PAB= 6B8O CD< <ECB?P;B64A<< >B@5<A<DB64AAB->4C9?PAB7B BDBL9A<S 

EBEF46<?4 B>B?B 70%. 1FB 69EP@4 64:AB, GK<FO64S B7D4A<K9AABEFP 6B8AOI 

D9EGDEB6 < A9B5IB8<@BEFP <I D4J<BA4?PAB7B <ECB?P;B64A<S. �B-6FBDOI, 

>B@5<A<DB64AAB->4C9?PAB9 BDBL9A<9 ECBEB5EF6G9F CB6OL9A<R GDB:4=ABEF< 

BD9IB6OI >G?PFGD. %D46A<F9?PAO9 84AAO9 CB>4;4?<, KFB CD< <ECB?P;B64A<< QFB= 

F9IAB?B7<< GDB:4=ABEFP G69?<K<649FES 6 1,45 D4;4 CB ED46A9A<R E 5BDB;8B6O@ 

CB?<6B@. &4><@ B5D4;B@, H9D@9DO, CD<@9ASRM<9 >B@5<A<DB64AAB->4C9?PAB9 

BDBL9A<9, CB?GK4RF 5B?PL9 CDB8G>J<< CD< EA<:9AAOI ;4FD4F4I A4 6B8G. 

�AF9D9EAB BF@9F<FP, KFB 8?S CB?GK9A<S 1 J9AFA9D4 GDB:4S CD< >B@5<A<DB64AAB-

>4C9?PAB@ BDBL9A<< FD95G9FES 6 2,8 D4;4 @9APL9 6B8O CB ED46A9A<R E 

5BDB;8B6O@ CB?<6B@ (�?<96, 2012). 

%48B6B8EF6B 6 �DO@G S6?S9FES B8AB= <; >?RK96OI BFD4E?9= 

E9?PE>BIB;S=EF69AAB7B CDB<;6B8EF64. +FB5O B59EC9K<FP CBEFBSAAB9 EA45:9A<9 

:<F9?9= CB?GBEFDB64 E9?PE>BIB;S=EF69AAB= CDB8G>J<9=, FD95G9FES CB6OE<FP 

QHH9>F<6ABEFP <ECB?P;B64A<S ;9@?<. � E6S;< E CDB5?9@B= 89H<J<F4 CD9EAB= 

6B8O, D4J<BA4?PAB9 <ECB?P;B64A<9 6B8AOI D9EGDEB6 <@99F 64:AB9 ;A4K9A<9. � 

84AAB@ >BAF9>EF9, 6A98D9A<9 >4C9?PAB7B BDBL9A<S S6?S9FES QHH9>F<6AO@ 

ECBEB5B@ Q>BAB@<< 6B8O < EA<:9A<S ;46<E<@BEF< 6OD4M<64A<S C?B8B6OI 

>G?PFGD BF A95?47BCD<SFAOI >?<@4F<K9E><I GE?B6<= (3EBA<8<, 2011). 

�EE?98B64A<S �.!. %FBDKBGE4, CBE6SM9AAO9 D9:<@4@ BDBL9A<S E48B6 < 

6<AB7D48A<>B6 6 �DO@G CD< <ECB?P;B64A<< >4C9?PAB7B CB?<64, 6>?RK4?< 

BCD989?9A<9 6?4:ABEF< CBK6O E CB@BMPR FBA;<B@9FDB6, D4EK9F ABD@ BDBL9A<S 

A4 BEAB69 89H<J<F4 6?47< 6 >BDA96B@ E?B9 CBK6O < CDB6989A<9 A45?R89A<= A4 

BCOFAOI GK4EF>4I 6 EBBF69FEF6<< E B5M9CD<ASFO@< @9FB8<>4@< (%FBDKBGE, 
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2005). �6FBD 6 EF4FP9 EEO?4?ES A4 D9;G?PF4FO 30-?9FA<I <EE?98B64A<=, 

CDB6B8<@OI 6 D4;?<KAOI IB;S=EF64I �DO@4, 6 >BFBDOI <;GK4?<EP F9IAB?B7<< 

@<>DBBDBL9A<S 8?S E48B6 < 6<AB7D48A<>B6. 'K9AO9 GF69D:84RF, KFB 

CB889D:4A<9 CD98CB?<6AB= 6?4:ABEF< CBK6O A4 GDB6A9 70% !� S6?S9FES 

5?47BCD<SFAO@ D9:<@B@ 8?S S5?BAP, 7DGL < 6<AB7D48A<>B6. '69?<K9A<9 

6?4:ABEF< CBK6O 8B 80% !� S6?S9FES A4<5B?99 BCF<@4?PAO@ 8?S C9DE<>B6OI 

A4E4:89A<=. � E9@9K>B6OI A4E4:89A<SI E C?B84@<, EB;D964RM<@< ?9FB@, 

FD95G9FES 6312 CB?<6B6 6 F9K9A<9 6979F4J<BAAB7B C9D<B84 CD< B5N9@9 

BDBE<F9?PAB= 6B8O BF 1020 8B 2380   /74. �?S C?B8B6OI A4E4:89A<= 8BEF4FBKAB 
CDB6989A<S 5310 CB?<6B6 E B5N9@B@ BDBE<F9?PAB= 6B8O BF 850 8B 1700   /74 6B 
6?4:AO= < ;4EGL?<6O= 7B8 EBBF69FEF69AAB. �EE?98B64A<S CB8F69D:84RF, KFB 

<ECB?P;B64A<9 >4C9?PAB7B BDBL9A<S QHH9>F<6AB 33 GDB:4=ABEFP S5?BAP 

EBEF46?S9F BF 220 8B 650 J/74, 6<AB7D48A<>B6 33 BF 70 8B 140 J/74. #D<@9A9A<9 

>4C9?PAB7B BDBL9A<S G69?<K<649F GDB:4= C?B8B6OI >G?PFGD < 6<AB7D484 A4 203

40% CB ED46A9A<R E 8B:8964A<9@ (%FBDKBGE, 2015). 

�EE?98B64A<9@ B 6?<SA<< >4C9?PAB7B BDBL9A<S A4 6OD4M<64A<9 S5?BA96B7B 

E484 ;4A<@4?<EP A4 ;9@?SI ��" «%B6IB; <@. �9A<A4»  BE>B6E>B= B5?4EF< 6 

C9D<B8 E 2012 CB 2014 7B8. #?BM48P E484 EBEF46<?4 5,6 74, >BFBDO= 5O? ;4?B:9A 6 

2008 7B8G. �EE?98B64A<S CDB6B8<?<EP A4 436 7B8 C?B8BABL9A<S. � IB89 BCOF4 

CDB<;6B8<?ES H9AB?B7<K9E><= < 5<B@9FD<K9E><= GK9F < 4A4?<; CBK69AAOI 

B5D4;JB6, CB @9FB8<>9 �.�. $B89 ($B89, 1969) 46FBDO A45?R84?< ;4 6?4:ABEFPR 

CBK6O. #D< BDBL9A<< >4C9?PAO@ ECBEB5B@ 6 S5?BA96OI E484I EB;849FES ;BA4 

EC?BLAB7B G6?4:A9A<S CB69DIABEF< CBK6O, 8?S QFB7B E D4EIB8B@ >4C9?PA<J 1,2 

?/K E L47B@ CBE48>< 0,5 @ < EI9@B= CBE48>< D4EF9A<= 4,2I1,5 @ D9>B@9A8G9FES 

CDB6B8<FP BDBL9A<9 E CB?<6AB= ABD@B= 50   /74 E 8?<F9?PABEFPR CB?<64 839 

K4EB6. � ;46<E<@BEF< BF @9F9BDB?B7<K9E><= GE?B6<= 8BEF4FBKAB CDB<;6B8<FP 5 

CB?<6B6 6 ED98A<9 7B8O, 3 CB?<64 3 6B 6?4:AO9 7B8O < 9 CB?<6B6 6 EGI<9 

6979F4J<BAAO9 C9D<B8O E EBBF69FEF6GRM<@< 8?S A<I BDBE<F9?PAO@< ABD@4@< 

244   /74, 145 < 441   /74. �A4?<; C?B8BABL9A<S CB>4;4?, KFB A4<5B?PL4S 
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GDB:4=ABEFP E484 5O?4 CB?GK9A4 CD< D9:<@9 CD98CB?<6AB= 6?4:ABEF< CBK6O 

85% !� 7?G5<A9 G6?4:AS9@B7B E?BS 0,5 @. �4:AB BF@9F<FP, KFB CD< CB6OL9A<< 

CD98CB?<6AB= 6?4:ABEF< E 65% !� 8B 75% !� GDB:4=ABEFP G69?<K<64?4EP 6 

ED98A9@ A4 15,6322,7 %, 4 BF 75% !� 8B 85 % !� 33 A4 13,1315,7 % ("6K<AA<>B6, 

2016). 

�EE?98B64A<S @AB7B?9FA<I C?B8B6OI A4E4:89A<= < 6<AB7D48A<>B6 

CB>4;4?<, KFB ECBEB5 BDBL9A<S, <ECB?P;G9@O= E @B@9AF4 ;4>?48>< D4EF9A<=, 

B>4;O649F EGM9EF69AAB9 6?<SA<9 A4 HBD@<DB64A<9 < 84?PA9=L99 D4;6<F<9 

>BDA96B= E<EF9@O. #D< C9D6BA4K4?PAB@ CD<@9A9A<< >4C9?PAB7B BDBL9A<S >BDA< 

CBEF9C9AAB D4;6<64RFES 6 CD989?4I ?B>4?PAB G6?4:AS9@B= ;BAO, 484CF<DGSEP > 

BEB59AABEFS@ D4ECD989?9A<S 6?47< 6 CBK69. � D9;G?PF4F9 BEAB6A4S @4EE4 

4>F<6AOI >BDA9= >BAJ9AFD<DG9FES <@9AAB 6 B5?4EF< D97G?SDAB7B CBEFGC?9A<S 

6B8O. �A4S ;4>BAB@9DABEFP A45?R849FES G C?B8B6OI 89D96P96 < 6<AB7D48A<>B6, 

>BFBDO9 5O?< EHBD@<DB64AO < 6EFGC<?< 6 C?B8BABL9A<9 CD< <ECB?P;B64A<< 

8DG7<I ECBEB5B6 CB?<64. #D< C9D96B89 F4><I A4E4:89A<= A4 >4C9?PAB9 BDBL9A<9 

CD<ECBEB5?9A<9 >BDA96B= E<EF9@O CDB<EIB8<F CBEF9C9AAB < ;4A<@49F 

BCD989?ёAAO= C9D<B8 6D9@9A<. 1FB B5NSEAS9FES F9@, KFB B5D4;B64A<9 AB6OI 

4>F<6AOI >BDA9= A4K<A49FES CD9<@GM9EF69AAB 6 F9I GK4EF>4I CBK6O, 789 

EB;84RFES A4<5B?99 5?47BCD<SFAO9 GE?B6<S 6B8BB59EC9K9A<S. #B @9D9 D4;6<F<S 

QF<I >BDA9= D4EF9A<S 484CF<DGRFES > ?B>4?PAB= CB84K9 6B8O, KFB 

EBCDB6B:849FES CBEF9C9AAO@ <;@9A9A<9@ CDBEFD4AEF69AAB7B D4ECD989?9A<S 

>BDA96B= E<EF9@O 6 CD989?4I ;BAO G6?4:A9A<S. 

'K9AO9 <;  BE>B6E>B= B5?4EF< CDB69?< <EE?98B64A<9 6?<SA<S >4C9?PAB7B 

BDBL9A<S A4 DBEF < D4;6<F<9 E4:9AJ96 S5?BA<. %B7?4EAB D9;G?PF4F4@ <I 

<EE?98B64A<=, A98BEF4FBKAB9 < A9D46AB@9DAB9 G6?4:A9A<9 A974F<6AB 

E>4;O649FES A4 ?<EFB6B= CB69DIABEF<, D4;@9D4I ?<EFP96 < <I >B?<K9EF69 A4 

89D969. &4>:9 A45?R84?<EP 6B?AO DBEF4 G D4EF9A<=, <ECOFO64RM<I 89H<J<F 

6B8O. "CF<@4?PAO= D9:<@ G6?4:A9A<S 8?S B8AB?9FA<I E4:9AJ96 S5?BA< 

EBEF46?S9F 70-95% BF A4<@9APL9= 6?47B9@>BEF< (!�). "8A4>B 8?S 86GI?9FA<I 

E4:9AJ96 D9>B@9A8G9FES <ECB?P;B64FP 8<HH9D9AJ<DB64AAO= D9:<@ CB?<64, 
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>BFBDO= B59EC9K<649F 5B?99 Q>BAB@AB9 <ECB?P;B64A<9 6B8AOI D9EGDEB6. �4AAO= 

D9:<@ CB;6B?<? EQ>BAB@<FP 776,7   /74 BDBE<F9?PAB= 6B8O. %F4F<EF<K9E><= 
4A4?<; CB>4;4?, KFB BDBL9A<9 B>4;O649F EGM9EF69AAB9 6?<SA<9 A4 HBD@<DB64A<9 

E4:9AJ96. �7B 8B?S >B?95?9FES BF 54 8B 91% 6 ;46<E<@BEF< BF 6B;D4EF4 < 

<;GK49@OI 5<B?B7<K9E><I C4D4@9FDB6. �BAFGDO G6?4:A9A<S CB>4;4?<, KFB CD< 

>4C9?PAB@ CB?<69 BFEGFEF6GRF A9CDB<;6B8<F9?PAO9 CBF9D< 6B8O A4 

<AH<?PFD4J<R 6 5B?99 7?G5B><9 7BD<;BAFO. !4 BEAB69 CDB6989AAOI 

<EE?98B64A<= GK9AO9 D4;D45BF4?< D4J<BA4?PAO9 D9:<@O BDBL9A<S 8?S B8AB-, 

86GI- < FD9I?9FA<I E4:9AJ96 S5?BA< CD< >4C9?PAB@ CB?<69 6 GE?B6<SI 

 BE>B6E>B= B5?4EF< ($B@4AB6E>4S E EB46F., 2021). 

� J9AFD4?PAB@ !9K9DAB;9@P9 CDB6B8<?BEP <EE?98B64A<9 6?<SA<S D4;?<KAOI 

D9:<@B6 BDBL9A<S A4 E4:9AJO E?<6O EBDFB6 « 4L9AP>4» < «'FDB», 789 A4 

BDBL49@OI 64D<4AF4I BCOF4 D4;6<F<9 >BDA96B= E<EF9@O CDB<EIB8<?B A4@AB7B 

<AF9AE<6A99, K9@ A4 >BAFDB?9, >BFBDO= D4;6<64?ES 59; BDBL9A<S. �?47B84DS 

<ECB?P;B64A<R >4C9?PAB7B CB?<64, E4:9AJO 5O?< B59EC9K9AO 8BEFGCAB= 6?47B= 

E D4EF6BD9AAO@< C<F4F9?PAO@< 69M9EF64@< 6 >BDA9B5<F49@B= ;BA9, KFB 

EGM9EF69AAB 6?<S?B A4 D4;6<F<9 CBE48BKAB7B @4F9D<4?4, < D4ECB?B:9A<9 

>BDA96B= E<EF9@O A4 A95B?PLB= 7?G5<A9 < 68B?P >4C9?PAB= ?<A<<. 1FB CD<69?B > 

@9APL9= <I CB6D9:89AABEF< CD< C9D9E48>9 (�G59AB> E EB46F., 2020, 2020).  

!4 BEAB64A<< @AB7B?9FA<I <EE?98B64A<= < CDB<;6B8EF69AAB7B BCOF4 

GEF4AB6?9AB, KFB CD< >4C9?PAB@ BDBL9A<< EB;849FES 6B;@B:ABEFP A9CD9DO6AB7B 

EA45:9A<S D4EF9A<= 6B8B= < Q?9@9AF4@< C<F4A<S. �B;<DB64AA4S CB84K4 6B8O 6 

F9K9A<< 6E97B 6979F4J<BAAB7B C9D<B84 6 EBBF69FEF6<< E 6B8BCBFD95?9A<9@ 

BDBL49@B= >G?PFGDO CB;6B?S9F EB;84FP BCF<@4?PAO= D9:<@ 6?4:ABEF< 6 

>BDA9B5<F49@B@ E?B9 CBK6O < G69?<K<FP GDB:4=ABEFP E9?PE>BIB;S=EF69AAOI 

>G?PFGD. �4C9?PAB9 BDBL9A<9 B59EC9K<649F Q>BAB@<R CB?<6AB= 6B8O A4 60-70% 

CB ED46A9A<R E CB?<6B@ CB 86G@ 5BDB;84@, E G6?4:A9A<9@ 75% C?BM48< < A4 70-

80% CB ED46A9A<R EB EC?BLAO@ G6?4:A9A<9@ CBK6O CD< FD48<J<BAAOI ECBEB54I 

CB?<64 (�G59AB> E EB46F., 2023). 



64 

 

 

 

� E9?PE>BIB;S=EF69AAB= CDB@OL?9AABEF< A4 CDBFS:9A<< @AB7<I ?9F 

CDB6B8SFES B5L<DAO9 <EE?98B64A<S < CDB<;6B8EF69AAO9 Q>EC9D<@9AFO, 

CB8F69D:84RM<9 <E>?RK<F9?PAO9 CD9<@GM9EF64 >4C9?PAB7B BDBL9A<S. �4AAO= 

ECBEB5 B59EC9K<649F A9CD9DO6AB9 EA45:9A<9 D4EF9A<= 6?47B= < C<F4F9?PAO@< 

69M9EF64@<, CB;6B?S9F CB889D:<64FP BCF<@4?PAO= GDB69AP 6?4:ABEF< 6 CBK69 6 

F9K9A<9 6E97B 6979F4J<BAAB7B C9D<B84, CB6OL4S GDB:4=ABEFP 

E9?PE>BIB;S=EF69AAOI >G?PFGD. #B ED46A9A<R E FD48<J<BAAO@< @9FB84@< CB?<64 

>4C9?PAB9 BDBL9A<9 B5?4849F DS8B@ A9BECBD<@OI CD9<@GM9EF6. �4C9?PAB9 

BDBL9A<9 CB;6B?S9F Q>BAB@<FP 8B 60370% CB?<6AB= 6B8O CB ED46A9A<R E 

CB?<6B@ CB 5BDB;84@ < 8B 70380% CB ED46A9A<R EB EC?BLAO@ G6?4:A9A<9@ 

CBK6O. 

�O6B8O CB 7?469 

1. �<LAS ;4A<@49F >?RK96B9 @9EFB 6 E<EF9@9 >BEFBK>B6B7B E48B6B8EF64 

< S6?S9FES BEAB6AB= >G?PFGDB=, BCD989?SRM9= 8<A4@<>G CDB<;6B8EF64, KFB 

CB8F69D:849F A9B5IB8<@BEFP 84?PA9=L97B D4;6<F<S 6<LAё6OI A4E4:89A<= < 

6A98D9A<S <AF9AE<6AOI F9IAB?B7<= 6OD4M<64A<S. 

2. �4>?48>4 E484 CD98EF46?S9F EB5B= E?B:AO= < @AB7BH4>FBDAO= 

CDBJ9EE, FD95GRM<= A4GKAB B5BEAB64AAB7B CB8IB84 < CD<@9A9A<S EB6D9@9AAOI 

F9IAB?B7<= 8?S B59EC9K9A<S GEFB=K<6BEF< 47DBJ9AB;B6, QHH9>F<6AB7B 

<ECB?P;B64A<S ;9@9?PAOI D9EGDEB6 < CB6OL9A<S >BA>GD9AFBECBEB5ABEF< 

CDB8G>J<<. 

3. "8A<@ <; 64:A9=L<I H4>FBDB6 D4;6<F<S < C?B8BABL9A<S C?B8B6OI 

>G?PFGD S6?S9FES B59EC9K9AABEFP 6?47B=, CBQFB@G 6 GE?B6<SI ;4EGI< < 6OEB><I 

F9@C9D4FGD A9B5IB8<@B CD<@9ASFP D4J<BA4?PAO9 E<EF9@O BDBL9A<S, 

CB;6B?SRM<9 EA<;<FP D<E> <EEGL9A<S CBK6O < EBID4A<FP CDB8G>F<6ABEFP 

D4EF9A<=. 

4. #D<@9A9A<9 >4C9?PAB7B BDBL9A<S S6?S9FES C9DEC9>F<6AO@ 

A4CD46?9A<9@ CD< 6OD4M<64A<< C?B8B6OI A4E4:89A<= 6 E484I < C<FB@A<>4I, F4> 

>4> F4><9 E<EF9@O B59EC9K<64RF Q>BAB@<R 6B8AOI < QA9D79F<K9E><I D9EGDEB6, 

G@9APL4RF CBF9D< 6B8O < BF?<K4RFES Q>B?B7<K9E>B= 59;BC4EABEFPR. 
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����� II. "�.��&,  �&"�/ � '%�"��3 #$"����!�3 

�%%���"��!�3 

2.1. #D<DB8AB->?<@4F<K9E><9 GE?B6<S CDB6989A<S <EE?98B64A<S 

#B?96O9 <EE?98B64A<S 5O?< 6OCB?A9AO A4 F9DD<FBD<< GK95AB-A4GKAB-

CDB<;6B8EF69AAB7B J9AFD4 E48B6B8EF64 < B6BM96B8EF64 <@9A< �.�. 189?PLF9=A4 

(BF89? C?B8B6OI >G?PFGD « <KGD<AE><= E48») $BEE<=E>B7B 7BEG84DEF69AAB7B 

47D4DAB7B GA<69DE<F9F4 3  %)� <@9A< �.�. &<@<DS;964. �4AAO= E48 BFABE<FES > 

K<E?G EF4D9=L<I GK95AB-BCOFAOI B5N9>FB6 47D4DAB7B CDBH<?S < 5O? ;4?B:9A 6 

1939 7B8G CB8 DG>B6B8EF6B@ �.!. �A<;<A4. !4 EB6D9@9AAB@ QF4C9 C?BM48P 

IB;S=EF64 EBEF46?S9F 20,5 74, KFB CB;6B?S9F CDB6B8<FP CB?AB@4ELF45AO9 

<EE?98B64A<S 6 GE?B6<SI, CD<5?<:9AAOI > CDB<;6B8EF69AAO@. 

!9E@BFDS A4 D4ECB?B:9A<9 BCOFAB7B GK4EF>4 6 CD989?4I 7BDB8E>B= 

;4EFDB=><  BE>6O, 97B CD<DB8AB->?<@4F<K9E><9 I4D4>F9D<EF<>< 6 J9?B@ 

EBBF69FEF6GRF F<C<KAO@ GE?B6<S@  BE>B6E>B= B5?4EF<. 1FB B5NSEAS9FES 

EBID4AёAAO@ 47DB?4A8L4HFB@ F9DD<FBD<< < BFEGFEF6<9@ 6OD4:9AAB7B 

F9IAB79AAB7B 6?<SA<S, ECBEB5AB7B EGM9EF69AAB <;@9A<FP @<>DB>?<@4F GK4EF>4. 

%?98G9F BF@9F<FP, KFB F9@C9D4FGDAO= D9:<@, 6 K4EFABEF< CB>4;4F9?< 

ED98A9EGFBKAOI F9@C9D4FGD 6B;8GI4, CB E6B<@ ;A4K9A<S@ 5?<;B> > GE?B6<S@ 

R:AOI D4=BAB6  BE>B6E>B= B5?4EF<, KFB <@99F CD4>F<K9E>B9 ;A4K9A<9 CD< 

BJ9A>9 DBEF4 < D4;6<F<S C?B8B6OI >G?PFGD. 

� EBBF69FEF6<< E 47DB>?<@4F<K9E><@ D4=BA<DB64A<9@  BE>B6E>B= B5?4EF< 

F9DD<FBD<S CDB6989A<S <EE?98B64A<= BFABE<FES >B 6FBDB@G 47DB>?<@4F<K9E>B@G 

D4=BAG. �?S A97B I4D4>F9DAO FёC?B9 ?9FB, G@9D9AAB IB?B8AO= ;<@A<= C9D<B8 E 

HBD@<DB64A<9@ GEFB=K<6B7B EA9:AB7B CB>DB64, 4 F4>:9 KёF>B 6OD4:9AAO9 

C9D9IB8AO9 E9;BAO ( <A<EF9DEF6B   Q>B?B7<<   <   CD<DB8BCB?P;B64A<S, 2017; 

�9@BAB6, 2021). 

"8A<@< <; BCD989?SRM<I H4>FBDB6, B>4;O64RM<I A9CBED98EF69AAB9 

6?<SA<9 A4 DBEF, D4;6<F<9 < 484CF4J<R C?B8B6OI D4EF9A<=, S6?SRFES F9C?B6B= < 

6B8AO= D9:<@O. � GE?B6<SI *9AFD4?PAB= ;BAO E48B6B8EF64, > >BFBDB= BFABE<FES 

 BE>B6E>4S B5?4EFP, <@9AAB EBK9F4A<9 F9@C9D4FGDO 6B;8GI4 < 4F@BEH9DAB7B 
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G6?4:A9A<S HBD@<DG9F BEAB6AO9 B7D4A<K9A<S < D<E>< CD< 6B;89?O64A<< 

>BEFBK>B6OI >G?PFGD, BEB59AAB 6 @B?B8B@ 6B;D4EF9 D4EF9A<=. 

�?<@4F  BE>B6E>B= B5?4EF< I4D4>F9D<;G9FES 6OD4:9AAB= E9;BAAB= 

<;@9AK<6BEFPR F9@C9D4FGDAB7B D9:<@4. !4<5B?99 FёC?O@ @9ESJ9@ S6?S9FES 

<R?P, ED98A9@9ESKA4S F9@C9D4FGD4 >BFBDB7B <;@9AS9FES 6 CD989?4I BF +17 °C A4 

E969DB-;4C489 8B +18,5 °C 6 R7B-6BEFBKAB= K4EF< D97<BA4. %4@O9 A<;><9 

F9@C9D4FGDAO9 ;A4K9A<S BF@9K4RFES 6 SA64D9: BF 310 °C 6 ;4C48AOI D4=BA4I 8B 3

11 °C 6 6BEFBKAOI. �B8B64S 4@C?<FG84 ED98A9@9ESKAOI F9@C9D4FGD EBEF46?S9F 6 

ED98A9@ 27328,5 °C, KFB BFD4:49F >BAF<A9AF4?PAO9 K9DFO >?<@4F4 B5?4EF< 

( <A<EF9DEF6B   Q>B?B7<<   <   CD<DB8BCB?P;B64A<S, 2024). 

%?98G9F BF@9F<FP, KFB F9@C9D4FGDAO9 >B?954A<S 6 ;<@A<= C9D<B8 

6OD4:9AO ;A4K<F9?PAB E<?PA99, K9@ 6 ?9FA<=. &4>, BF>?BA9A<S ED98A<I @9ESKAOI 

F9@C9D4FGD ;<@B= @B7GF 8BEF<74FP 8310 °C, FB784 >4> 6 FёC?O= C9D<B8 7B84 BA<, 

>4> CD46<?B, A9 CD96OL4RF 435 °C. 1>EFD9@4?PAO9 ;A4K9A<S F9@C9D4FGDO 

6B;8GI4, F4><9 >4> CBA<:9A<9 8B 345&350 °C <?< CB6OL9A<9 8B +38&+40,5 °C, 

H<>E<DGRFES >D4=A9 D98>B < A45?R84RFES @9A99 K9@ 6 5 % ?9F. � 5B?PL<AEF69 

E?GK496 (B>B?B 90 % ?9F) 45EB?RFAO= @<A<@G@ F9@C9D4FGDO B7D4A<K<649FES 

8<4C4;BAB@ 327&330 °C, 4 @4>E<@G@ 4 +29&+32 °C, KFB <@99F CD<AJ<C<4?PAB9 

;A4K9A<9 8?S C9D9;<@B6>< < 6979F4J<< C?B8B6OI >G?PFGD. 

�<@A<= F9@C9D4FGDAO= D9:<@ B>4;O649F EGM9EF69AAB9 6?<SA<9 < A4 

EBEFBSA<9 CBK69AAB7B CDBH<?S. � B5OKAO9 7B8O 7?G5<A4 CDB@9D;4A<S CBK6 6 

CD989?4I B5?4EF< EBEF46?S9F 65375 E@, B8A4>B 6 4AB@4?PAB IB?B8AO9 < 

@4?BEA9:AO9 ;<@O 84AAO= CB>4;4F9?P @B:9F G69?<K<64FPES 8B 150 E@. #B8B5AO9 

GE?B6<S BEB59AAB 64:AO CD< BJ9A>9 6B8AB7B D9:<@4 >BDA9B5<F49@B7B E?BS < 

GEFB=K<6BEF< @B?B8OI D4EF9A<=. 

#B GDB6AR 4F@BEH9DAB7B G6?4:A9A<S  BE>B6E>4S B5?4EFP BFABE<FES > ;BA9 

8BEF4FBKAB7B G6?4:A9A<S. %D98A97B8B6B9 >B?<K9EF6B BE48>B6 EBEF46?S9F 5503650 

@@, CD< QFB@ 6 BF89?PAO9 7B8O 6B;@B:AO ;A4K<F9?PAO9 BF>?BA9A<S 4 BF 270 8B 

900 @@, KFB E6S;4AB E J<D>G?SJ<9= D4;?<KAOI 6B;8GLAOI @4EE. !9E@BFDS A4 

B5MGR B59EC9K9AABEFP 6?47B=, D4ECD989?9A<9 BE48>B6 CB F9DD<FBD<< < CB 
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E9;BA4@ 7B84 BF?<K49FES A9D46AB@9DABEFPR, KFB 6 BF89?PAO9 C9D<B8O @B:9F 

EB;8464FP 89H<J<F 8BEFGCAB= 6?47< 8?S D4EF9A<=. 

#DBEFD4AEF69AAB9 D4ECD989?9A<9 BE48>B6 6B @AB7B@ BCD989?S9FES 

BEB59AABEFS@< D9?P9H4. &4>, A4 6B;6OL9AAOI GK4EF>4I, 6>?RK4S �?<AE>B-

�@<FDB6E>GR 7DS8G, 6 ED98A9@ ;4 7B8 6OC4849F B>B?B 600 @@ BE48>B6, FB784 >4> 6 

CBA<:9AAOI D4=BA4I, A4CD<@9D 6  9M9D9, <I >B?<K9EF6B A9 CD96OL49F 550 @@. 

�4C48AO9 D4=BAO B5?4EF<, >4> CD46<?B, 5B?99 G6?4:A9AO CB ED46A9A<R E 

6BEFBKAO@<, 4 A4<@9A99 5?47BCD<SFAO9 CB 6?47B59EC9K9AABEF< GE?B6<S 

I4D4>F9DAO 8?S R7B-6BEFBKAB= K4EF< D97<BA4. 

�AGFD<7B8B6B9 D4ECD989?9A<9 BE48>B6 F4>:9 <@99F SD>B 6OD4:9AAGR 

E9;BAABEFP: @4>E<@4?PAB9 <I >B?<K9EF6B CD<IB8<FES A4 ?9FA<= C9D<B8, 6 

K4EFABEF< A4 <R?P, FB784 >4> @<A<@4?PAO9 ;A4K9A<S A45?R84RFES 6 >BAJ9 ;<@O 

< A4K4?9 69EAO (H96D4?P-4CD9?P). � ED98A9@ ;4 7B8 6 B5?4EF< BF@9K49FES B>B?B 

171 8AS E BE48>4@<, CD< QFB@ B>B?B 86GI FD9F9= 7B8B6B7B >B?<K9EF64 6OC4849F 6 

6<89 8B:8S < B8A4 FD9FP 4 6 6<89 EA974 ( <A<EF9DEF6B   Q>B?B7<<   <   

CD<DB8BCB?P;B64A<S, 2024). 

!9 @9A99 64:AO@ H4>FBDB@, BCD989?SRM<@ GE?B6<S DBEF4 < D4;6<F<S 

C?B8B6OI >G?PFGD, S6?S9FES I4D4>F9D CBK69AAB7B CB>DB64. � CD989?4I 

 BE>B6E>B7B D97<BA4 BA BF?<K49FES ;A4K<F9?PAB= A9B8ABDB8ABEFPR, KFB 

B5GE?46?<649F 64D<459?PABEFP 6B8AB7B < 6B;8GLAB7B D9:<@B6 CBK6O 84:9 6 

CD989?4I ED46A<F9?PAB A95B?PL<I F9DD<FBD<=. #D9B5?484RM<@ CB8F<CB@ CBK6 

A4 F9DD<FBD<< B5?4EF< S6?SRFES 89DAB6B-CB8;B?<EFO9 CBK6O E Q?R6<4?PAB-

<??R6<4?PAO@ EFDB9A<9@ CDBH<?S, >BFBDO9 ;4A<@4RF 5B?99 86GI FD9F9= 

C?BM48< D97<BA4. �I HBD@<DB64A<9 E6S;4AB E B8AB6D9@9AAO@ CDBS6?9A<9@ 

89DAB6B7B < CB8;B?<EFB7B CBK6BB5D4;B64F9?PAOI CDBJ9EEB6, KFB BFD4:49FES A4 

H<;<>B-I<@<K9E><I E6B=EF64I CBK6O < BEB59AABEFSI D4ECD989?9A<S 6?47< CB 

CDBH<?R. #B8B5AO9 CBK6O L<DB>B D4ECDBEFD4A9AO 6 ;BA4I <AF9AE<6AB7B 

E48B6B8EF64 < FD95GRF GKёF4 CD< D4;D45BF>9 D9:<@B6 BDBL9A<S. #B 

7D4AG?B@9FD<K9E>B@G EBEF46G A4<5B?PL99 D4ECDBEFD4A9A<9 CB?GK<?< 

ED98A9EG7?<A<EFO9 < FS:ё?O9 BC9EK4A9AAO9 EG7?<A><. �4AAO9 F<CO CBK6 
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I4D4>F9D<;GRFES ED46A<F9?PAB 6OEB>B= 6?47Bё@>BEFPR < G@9D9AAB= 

6B8BCDBA<J49@BEFPR, KFB, E B8AB= EFBDBAO, ECBEB5EF6G9F A4>BC?9A<R 6?47<, 4 E 

8DG7B= 4 @B:9F B7D4A<K<64FP 9ё D46AB@9DAB9 D4ECD989?9A<9 6 >BDA9B5<F49@B@ 

E?B9. � GE?B6<SI >4C9?PAB7B BDBL9A<S QFB CD<B5D9F49F BEB5B9 ;A4K9A<9, 

CBE>B?P>G HBD@<DB64A<9 G6?4:AёAAB= ;BAO A4CDS@GR ;46<E<F BF @9I4A<K9E>B7B 

EBEF464 CBK6O. 

2.1. "5N9>F <EE?98B64A<= 

"8A<@ <; B5N9>FB6 <EE?98B64A<= S6?S?ES EBDF 6<LA<  B?B8ё:A4S, 

6O6989AAO= 6B �E9DBEE<=E>B@ E9?9>J<BAAB-F9IAB?B7<K9E>B@ <AEF<FGF9 

E48B6B8EF64 < C<FB@A<>B6B8EF64 6 D9;G?PF4F9 J9?9A4CD46?9AAB= E9?9>J<BAAB= 

D45BFO. %BDF CB?GK9A ).�. �A<>996O@ < %.!. %4F4DB6B= CGF9@ 7<5D<8<;4J<< 

L<DB>B D4ECDBEFD4AёAAOI EBDFB6 �R5E>4S < �?48<@<DE>4S < 6>?RKёA 6 

�BEG84DEF69AAO= D99EFD E9?9>J<BAAOI 8BEF<:9A<= $BEE<=E>B= (989D4J<< 6 

1993 7B8G 8?S 6B;89?O64A<S 6 GE?B6<SI *9AFD4?PAB7B D97<BA4. 

�<LAS EBDF4  B?B8ё:A4S I4D4>F9D<;G9FES G@9D9AAB= E<?B= DBEF4. �9D96PS 

<?< >GEFB6<8AO9 HBD@O 8BEF<74RF 6OEBFO, >4> CD46<?B, 2,032,5 @, KFB B5?97K49F 

CDB6989A<9 47DBF9IA<K9E><I @9DBCD<SF<= < GIB8 ;4 A4E4:89A<S@<. �DBA4 

B>DG7?B= HBD@O, A9E>B?P>B CBA<>4RM4S, ED98A9= 7GEFBFO. �<EFPS ED98A97B 

D4;@9D4, <AF9AE<6AB-;9?ёAB= B>D4E><, E I4D4>F9DAO@ 7BDB8K4FO@ >D49@ ?<EFB6B= 

C?4EF<A><. #?B8BABL9A<9 BEGM9EF6?S9FES >4> A4 CD<DBEF4I CD98O8GM97B 7B84, 

F4> < A4 5G>9FAOI 69FBK>4I, KFB B59EC9K<649F EF45<?PAB9 HBD@<DB64A<9 GDB:4S. 

#?B8O BF?<K4RFES ED46A<F9?PAB >DGCAO@< D4;@9D4@<, ED98ASS @4EE4 

EBEF46?S9F B>B?B 4,5 7. (BD@4 C?B8B6 B64?PA4S, B>D4E>4 >B:<JO Fё@AB-5BD8B64S. 

 S>BFP C?BFA4S, EBKA4S, E 74D@BA<KAO@ ><E?B-E?48><@ 6>GEB@, BFABESM<@ES > 

89E9DFAB@G F<CG. %B> <AF9AE<6AB B>D4L9A 6 Fё@AB->D4EAO= J69F. �BEFBK>4 

ED98A9= 69?<K<AO, IBDBLB BF89?S9FES BF @S>BF<, KFB CB6OL49F F9IAB?B7<K9E>GR 

J9AABEFP C?B8B6. 'DB:4= @B:9F <ECB?P;B64FPES >4> 8?S CBFD95?9A<S 6 E69:9@ 

6<89, F4> < 8?S D4;?<KAOI 6<8B6 C9D9D45BF><, 6>?RK4S CDB<;6B8EF6B 64D9APS, 

8:9@B6, >B@CBFB6 < 8DG7<I CDB8G>FB6. %BDF I4D4>F9D<;G9FES 6OEB>B= < 

D97G?SDAB= CDB8G>F<6ABEFPR. %D98ASS GDB:4=ABEFP 8BEF<749F 10312 >7 E 89D964, 
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KFB 6 C9D9EKёF9 A4 C?BM48P E484 EBEF46?S9F CBDS8>4 8310 F/74.  B?B8ё:A4S 

BFABE<FES > E>BDBC?B8AO@ < E4@BC?B8AO@ EBDF4@, KFB BEB59AAB 64:AB CD< 

;4>?48>9 @B?B8OI A4E4:89A<=. �<@BEFB=>BEFP D4EF9A<= BJ9A<649FES >4> 6OL9 

ED98A9= < EBCBEF46<@4 E GDB6A9@ EBDF4 �?48<@<DE>4S, B8A4>B GEFB=K<6BEFP 

J69F>B6OI CBK9> > A95?47BCD<SFAO@ GE?B6<S@ ;<@A97B C9D<B84 S6?S9FES ED98A9= 

(�A<>996 E EB46F.,1970; �!��%#�, 2026). 

� >4K9EF69 B5N9>F4 <EE?98B64A<= F4>:9 <ECB?P;B64?ES EBDF 6<LA< 

�B?BK496>4, EB;84AAO= 6B �E9DBEE<=E>B@ E9?9>J<BAAB-F9IAB?B7<K9E>B@ 

<AEF<FGF9 E48B6B8EF64 < C<FB@A<>B6B8EF64. �6FBDB@ EBDF4 S6?S9FES �.�. 

�6EFD4FB6, >BFBDO= CB?GK<? 97B 6 D9;G?PF4F9 7<5D<8<;4J<< EBDFB6 �?48<@<DE>4S 

< �R5E>4S. %BDF 6>?RKёA 6 �BEG84DEF69AAO= D99EFD E9?9>J<BAAOI 8BEF<:9A<= 

$BEE<=E>B= (989D4J<< 6 1997 7B8G < D9>B@9A8B64A 8?S 6B;89?O64A<S 6 GE?B6<SI 

*9AFD4?PAB7B D97<BA4. �<LAS EBDF4 �B?BK496>4 BF?<K49FES ED98A9= E<?B= DBEF4. 

�9D96PS 6OEBFO 8B 3,5 @. �DBA4 B>DG7?4S, ED98A9= 7GEFBFO, KFB ECBEB5EF6G9F 

IBDBL9= BE69MёAABEF< 6AGFD9AA<I K4EF9= < HBD@<DB64A<R C?B8B6OI 

B5D4;B64A<=. �<EFPS ED98A9= 69?<K<AO, B5D4FABS=J96<8AB= HBD@O, Fё@AB-

;9?ёAB= B>D4E><, E 7BDB8K4FO@ >D49@ ?<EFB6B= C?4EF<A><. #?B8BABL9A<9 

A45?R849FES >4> A4 B8AB?9FA<I CD<DBEF4I, F4> < A4 5G>9FAOI 69FBK>4I, KFB 

B59EC9K<649F D97G?SDABEFP HBD@<DB64A<S GDB:4S. 

#?B8O I4D4>F9D<;GRFES >DGCAO@< D4;@9D4@<, ED98ASS @4EE4 EBEF46?S9F 

B>B?B 4,5 7. (BD@4 C?B8B6 B64?PA4S, B>D4E>4 >B:<JO Fё@AB->D4EA4S.  S>BFP 

ED98A9= C?BFABEF<, EBKA4S, E CD<SFAO@ ><E?B64FB-E?48><@ 6>GEB@ 89E9DFAB7B 

F<C4. %B> <AF9AE<6AB B>D4L9A 6 Fё@AB->D4EAO= J69F. �BEFBK>4 ED98A9= 

69?<K<AO, ?97>B BF89?S9FES BF @S>BF<, KFB CB6OL49F CBFD95<F9?PE><9 < 

F9IAB?B7<K9E><9 >4K9EF64 C?B8B6. 'DB:4= GA<69DE4?9A CB A4;A4K9A<R < @B:9F 

<ECB?P;B64FPES >4> 6 E69:9@ 6<89, F4> < 8?S D4;?<KAOI 6<8B6 C9D9D45BF><. %BDF 

�B?BK496>4 BFABE<FES > K<E?G E>BDBC?B8AOI < I4D4>F9D<;G9FES 9:97B8AO@ 

C?B8BABL9A<9@. 'DB:4=ABEFP 8BEF4FBKAB 6OEB>4S < 6 ED98A9@ EBEF46?S9F 12315 

>7 E 89D964, KFB EBBF69FEF6G9F B>B?B 10 F/74 CD< CDB@OL?9AAB@ 6B;89?O64A<<. 

%B;D964A<9 C?B8B6 CDB<EIB8<F 6 GE?B6<SI  BE>B6E>B= B5?4EF< 6B 6FBDB= 
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CB?B6<A9 <R?S (20325 <R?S). %BDF S6?S9FES E4@BC?B8AO@, KFB GCDBM49F CB85BD 

EBDF<@9AF4 CD< ;4>?48>9 A4E4:89A<=. � K<E?G BEAB6AOI 8BEFB<AEF6 EBDF4 

BFABE<FES 97B A48ё:ABEFP 6 GE?B6<SI *9AFD4?PAB7B D97<BA4, EF45<?PA4S 

CDB8G>F<6ABEFP < CB?GK9A<9 C?B8B6 IBDBL97B >4K9EF64 CD< ED98A9@ EDB>9 

EB;D964A<S. "EAB6AO@ A98BEF4F>B@ E?98G9F EK<F4FP ED98A<= GDB69AP 

GEFB=K<6BEF< > 7D<5AO@ 5B?9;AS@ (�!��%#�, 2026). #D<6B9@ 8?S 84AAOI 

EBDFB6 6<LA< S6?S?<EP E9SAJO 6<LA< �?48<@<DE>4S.  
 

2.2. %I9@4 BCOF4 < @9FB8<>4 CDB6989A<S <EE?98B64A<= 

#B?96O9 <EE?98B64A<S CB <;GK9A<R CD<@9A9A<S E<EF9@O >4C9?PAB7B 

BDBL9A<S CD< 6OD4M<64A<< E4:9AJ96 6<LA< 5O?< A4K4FO BE9APR 2020 7B84. 

#BE?9 8BEF<:9A<S D4EF9A<S@< FD9I?9FA97B 6B;D4EF4 BCOF 5O? ;469DL9A, 4 

A4E4:89A<S C9D96989AO 6 E?98GRMGR EF48<R <EE?98B64A<=, CBE6SM9AAGR 

D4;D45BF>9 F9IAB?B7<< BDBL9A<S @B?B8B7B 6<LA96B7B E484. #D< QFB@ EI9@4 

D4;@9M9A<S 64D<4AFB6 CB?96B7B BCOF4 5O?4 EBID4A9A4. !B6O= QF4C <EE?98B64A<= 

5O? A4K4F 6 2022 7B8G. 1>EC9D<@9AF4?PA4S D45BF4 6OCB?AS?4EP A4 F9DD<FBD<< 

?45BD4FBD<< C?B8B6B8EF64 « <KGD<AE><= E48» $BEE<=E>B7B 7BEG84DEF69AAB7B 

47D4DAB7B GA<69DE<F9F4 4  %)� <@9A< �.�. &<@<DS;964. 

"D74A<;4J<S CB?96B7B BCOF4 BEGM9EF6?S?4EP 6 EBBF69FEF6<< E 

B5M9CD<ASFO@< FD95B64A<S@<, CD98NS6?S9@O@< > CDB6989A<R CB?96OI 

<EE?98B64A<=. #D< C?4A<DB64A<< Q>EC9D<@9AF4 < 97B ;4>?48>9 5O?< 

<ECB?P;B64AO @9FB8<K9E><9 CB?B:9A<S, <;?B:9AAO9 6 FDG84I �.�. �BEC9IB64 

(�BEC9IB6, 1985). $4;D45BF>4 EI9@O BCOF4, 6O5BD 64D<4AFB6 <EE?98B64A<=, 4 

F4>:9 BCD989?9A<9 @9FB8B6 CDB6989A<S A45?R89A<= < GK9FB6 6OCB?AS?<EP E 

GK9FB@ D9>B@9A84J<=, CD98EF46?9AAOI 6 « 9FB8<>9 CBEF4AB6>< BCOFB6 E 

C?B8B6O@<, S7B8AO@< < J69FBKAO@< D4EF9A<S@<» (�B@<EE4DB6, 1982), 

«#DB7D4@@9 < @9FB8<>9 <EE?98B64A<= CB BDBL9A<R C?B8B6OI < S7B8AOI 

>G?PFGD» ( 4D>B6, 1985), «#DB7D4@@AB-@9FB8<K9E><I G>4;4A<SI CB 

47DBF9IA<K9E><@ BCOF4@ E C?B8B6O@< < S7B8AO@< >G?PFGD4@<» (%C<64>B6E><=, 

1956) < « 9FB8<>9 CB?96B7B BCOF4 6 GE?B6<SI BDBL9A<S» (#?9L4>B6, 1983). 
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#D<@9A9A<9 84AAOI @9FB8<K9E><I CB8IB8B6 CB;6B?<?B B59EC9K<FP 

>BDD9>FABEFP CBEF4AB6>< BCOF4 < EBCBEF46<@BEFP CB?GK9AAOI D9;G?PF4FB6 E 

4A4?B7<KAO@< <EE?98B64A<S@<. �B ;4>?48>< BCOF4 A4 GK4EF>9 5O?4 CDB6989A4 

CD9864D<F9?PA4S 47DBF9IA<K9E>4S CB87BFB6>4 CBK6O. � >4K9EF69 BD74A<K9E>B7B 

G8B5D9A<S <ECB?P;B64?< >BAE><= A46B; E BC<?>4@<, >BFBDO= 6ABE<?< 6 8B;9 100 

F/74, KFB ECBEB5EF6B64?B G?GKL9A<R I<@<K9E><I E6B=EF6 CBK6O < EB;84A<R 

5?47BCD<SFAOI GE?B6<= 8?S D4;6<F<S >BDA96B= E<EF9@O @B?B8OI D4EF9A<=. 

%I9@4 CB?96B7B BCOF4 CD98GE@4FD<64?4 <;GK9A<9 86GI H4>FBDB6. � 

>4K9EF69 C9D6B7B H4>FBD4 <EE?98B64A<S 6OEFGC4?B 6?<SA<9 D4;?<KAOI D9:<@B6 

>4C9?PAB7B BDBL9A<S, BF?<K46L<IES GEF4AB6?9AAO@< CD989?4@< D97G?<DB64A<S 

6?4:ABEF< CBK6O BFABE<F9?PAB A4<@9APL9= 6?47Bё@>BEF< (!�). � BCOF 5O?< 

6>?RK9AO 64D<4AFO E CB889D:4A<9@ 6?4:ABEF< A4 GDB6A9 60380 % !�, 70390 % 

!� < 803100 % !� (D<EGAB> 2.1). �?S EBCBEF46?9A<S CB?GK9AAOI D9;G?PF4FB6 E 

GE?B6<S@< 9EF9EF69AAB7B 6?47BB59EC9K9A<S 8BCB?A<F9?PAB 5O? CD98GE@BFD9A 

>BAFDB?PAO= 64D<4AF 59; CDB6989A<S CB?<6B6. �FBDO@ <;GK49@O@ H4>FBDB@ 

S6?S?<EP EBDFB6O9 BEB59AABEF< 6<LA<. � >4K9EF69 B5N9>FB6 <EE?98B64A<S 

<ECB?P;B64?<EP EBDF4 6<LA< « B?B8ё:A4S» < «�B?BK496>4», D4;?<K4RM<9ES CB 

5<B?B7<K9E><@ < IB;S=EF69AAB-J9AAO@ CD<;A4>4@, KFB CB;6B?<?B BJ9A<FP 

EBDFB6GR D94>J<R A4 D4;?<KAO9 D9:<@O G6?4:A9A<S CBK6O. #D< D4EKёF9 

CB?<6AOI ABD@ < BD74A<;4J<< >4C9?PAB7B BDBL9A<S 6 F9K9A<9 6E97B C9D<B84 

<EE?98B64A<= 7?G5<A4 BDBL49@B7B E?BS CBK6O CD<A<@4?4EP CBEFBSAAB= < 

EBEF46?S?4 50 E@. �4AAO= CB8IB8 CD<@9AS?ES 9:97B8AB, KFB 5O?B B5GE?B6?9AB 

6B;D4EFB@ 89D96P96 < BEB59AABEFS@< D4;6<F<S >BDA96B= E<EF9@O <EE?98G9@OI 

D4EF9A<=. 

� A4K4?G CDB6989A<S CB?96B7B BCOF4 89D96PS 6<LA< G:9 A4 CDBFS:9A<< 

86GI ?9F 6OD4M<64?<EP 6 GE?B6<SI >4C9?PAB7B BDBL9A<S, 6 D9;G?PF4F9 K97B G 

D4EF9A<= EHBD@<DB64?4EP GEFB=K<64S ;BA4 4>F<6AB7B 6B8BCB7?BM9A<S 6 CD989?4I 

D97G?SDAB G6?4:AS9@B7B CDBH<?S. � 84?PA9=L9@ <EE?98B64A<S CDB6B8<?<EP A4 

A4E4:89A<SI 6 6B;D4EF9 BF 4 8B 6 ?9F, CD< EBID4A9A<< >4C9?PAB7B ECBEB54 CB?<64. 

� QFBF C9D<B8 BEAB6A4S @4EE4 HGA>J<BA<DGRM<I >BDA9= 6<LA< 5O?4 
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EBED98BFBK9A4 CD9<@GM9EF69AAB 6 69DIA<I 7BD<;BAF4I CBK6O, KFB CB;6B?<?B 

D4EE@4FD<64FP E?B= 0350 E@ >4> D9CD9;9AF4F<6AO= 8?S BJ9A>< 

6B8BB59EC9K9AABEF< D4EF9A<=. 

 

$<EGAB> 2.1 3 "CD989?9A<9 A4<@9APL9= 6?47B9@>BEF< A4 BCOFAB@ GK4EF>9 

�BAFDB?P 6?4:ABEF< CBK6O 6 D4EKёFAB@ E?B9 BEGM9EF6?S?ES E 

<ECB?P;B64A<9@ F9A;<B@9FDB6, GEF4AB6?9AAOI 6 ;BA9 >BDA9B5<F4A<S D4EF9A<= CB 

2 A4 >BAFGD G6?4:A9A<S A4 D4EEFBSA<< 30 E@ BF >4C9?PA<JO. #B>4;4A<S 

F9A;<B@9FDB6 <ECB?P;B64?<EP 8?S BC9D4F<6AB= BJ9A>< 6B8AB7B D9:<@4 CBK6O < 

CD<ASF<S D9L9A<= B EDB>4I CDB6989A<S CB?<6B6. �?S CB6OL9A<S FBKABEF< 

<;@9D9A<= < CDB69D>< >BDD9>FABEF< CB>4;4A<= CD<5BDB6 <I 84AAO9 

C9D<B8<K9E>< 7D48G<DB64?<EP A4 BEAB64A<< D9;G?PF4FB6 F9D@BEF4FAB-69EB6B7B 

@9FB84 BCD989?9A<S 6?4:ABEF< CBK6O, >BFBDO= CD<@9AS?ES 6 >4K9EF69 

QF4?BAAB7B. 

#B?<6AO9 ABD@O 6 <EE?98B64A<< A4;A4K4?<EP E F4><@ D4EKёFB@, KFB5O 

B59EC9K<64FP CB6OL9A<9 6?4:ABEF< CBK6O A4 20 % BF A4<@9APL9= 6?47Bё@>BEF< 

(!�). �O5BD 84AAB7B 8<4C4;BA4 BEAB64A A4 84AAOI CD98L9EF6GRM<I 

Q>EC9D<@9AFB6, E6<89F9?PEF6GRM<I B FB@, KFB CD< 5B?99 L<DB><I <AF9D64?4I 

G6?4:A9A<S 6B;D4EF49F 8B?S A9CDB8G>F<6AOI CBF9DP 6B8O. #BE?98A<9 
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B5GE?B6?9AO <AH<?PFD4J<9= 6?47< 6 5B?99 7?G5B><9 7BD<;BAFO CBK6O, KFB 

E6S;4AB E A9B8ABDB8ABEFPR 7D4AG?B@9FD<K9E>B7B EBEF464 < A4?<K<9@ 6 

CBK69AAB@ CDBH<?9 A9E6S;4AAB= 6B8O. �O5BD CD98CB?<6AOI CBDB7B6 6?4:ABEF< 

CBK6O BEAB6O64?ES A4 D9;G?PF4F4I A4GKAOI <EE?98B64A<=, 6 >BFBDOI GEF4AB6?9A4 

;46<E<@BEFP CDB8G>F<6ABEF< E9?PE>BIB;S=EF69AAOI < C?B8B6OI >G?PFGD BF 

GDB6AS 6?47BB59EC9K9AABEF< >BDA9B5<F49@B7B E?BS (�?C4FP96, 1966; �?C4FP96, 

1969; �P7B6, 1979; �BDRAB6, 1981). 1FB CB;6B?<?B B5BEAB64FP CB889D:4A<9 

BCF<@4?PAB7B 8<4C4;BA4 6?4:ABEF< CD< >4C9?PAB@ BDBL9A<<. 

�DB@9 FB7B, CD< >4C9?PAB@ BDBL9A<< KD9;@9DAB9 G69?<K9A<9 CB?<6AB= 

ABD@O @B:9F CD<6B8<FP > HBD@<DB64A<R ?B>4?PAOI ;BA C9D9G6?4:A9A<S 

A9CBED98EF69AAB CB8 >4C9?PA<J4@<, 789 6?4:ABEFP CBK6O CD96OL49F 100 % !�. 

#B8B5AO9 GE?B6<S A974F<6AB BFD4:4RFES A4 6B8AB-6B;8GLAB@ D9:<@9 CBK6O < 

EBEFBSA<< >BDA96B= E<EF9@O D4EF9A<=, BEB59AAB 6 @B?B8B@ 6B;D4EF9, EA<:4S <I 

H<;<B?B7<K9E>GR 4>F<6ABEFP < GEFB=K<6BEFP. #D<@9A9A<9 ED46A<F9?PAB G;>B7B 

8<4C4;BA4 G6?4:A9A<S CB;6B?<?B, E B8AB= EFBDBAO, BCF<@<;<DB64FP D4EIB8 

CB?<6AB= 6B8O, 4 E 8DG7B= 4 EB;84FP 5?47BCD<SFAO9 GE?B6<S 8?S 

HGA>J<BA<DB64A<S >BDA96B= E<EF9@O ;4 EKёF CB889D:4A<S BCF<@4?PAB7B 

EBBFABL9A<S 6B8O < 6B;8GI4 6 CBK69. &4>B= CB8IB8 B59EC9K<64? 5B?99 

EF45<?PAO9 GE?B6<S DBEF4 D4EF9A<= < CB6OL4? QHH9>F<6ABEFP >4C9?PAB7B 

BDBL9A<S 6 J9?B@. 

#BE48>4 89D96P96 6 BCOF9 CDB6B8<?4EP CB EI9@9 2,0 × 0,66 @ (D<EGAB> 2.3), 

CD< QFB@ D4EEFBSA<9 BF >BAJ4 B8AB= 89?SA>< 8B A4K4?4 E?98GRM9= 4 3@. 

#D<@9AёAA4S EI9@4 D4;@9M9A<S D4EF9A<= B59EC9K<?4 HBD@<DB64A<9 6OEB>B= 

C?BFABEF< A4E4:89A<=, >BFBD4S 6 C9D9EKёF9 A4 98<A<JG C?BM48< EBEF46<?4 5142 

89D964 A4 1 74. &4>4S C?BFABEFP CBE48>< CB;6B?<?4 @B89?<DB64FP GE?B6<S 

<AF9AE<6AOI A4E4:89A<= < BJ9A<64FP D94>J<R D4EF9A<= A4 D4;?<KAO9 D9:<@O 

G6?4:A9A<S 6 GE?B6<SI B7D4A<K9AAB= C?BM48< C<F4A<S. 

�4>?48>4 CB?96B7B BCOF4 BEGM9EF6?S?4EP 6 FDёI>D4FAB= CB6FBDABEF< E 

<ECB?P;B64A<9@ CDB<;6B?PAB7B D4;@9M9A<S BCOFAOI 89?SAB>. #D<@9A9A<9 F4>B= 

EI9@O CB;6B?<?B G@9APL<FP 6?<SA<9 A9B8ABDB8ABEF< CBK69AAB7B CB>DB64 A4 
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D9;G?PF4FO <EE?98B64A<= < B59EC9K<FP >BDD9>FAB9 EBCBEF46?9A<9 

Q>EC9D<@9AF4?PAOI 84AAOI @9:8G 64D<4AF4@< BCOF4. � CD989?4I >4:8B= 

CB6FBDABEF< 6OE4:<64?< CB 30 89D96P96 >4:8B7B EBDF4, KFB B59EC9K<64?B 

8BEF4FBKAO= B5Nё@ 6O5BD>< 8?S CBE?98GRM9= EF4F<EF<K9E>B= B5D45BF>< 

CB?GK9AAOI D9;G?PF4FB6 (D<EGAB> 2.2). 

�?S CDB6989A<S 5<B@9FD<K9E><I A45?R89A<= A4 >4:8B= BCOFAB= 89?SA>9 

6O89?S?< 24 F<C<KAOI 89D964, >BFBDO9 <ECB?P;B64?<EP 6 >4K9EF69 GKёFAOI 

D4EF9A<= CD< BJ9A>9 <I DBEF4 < D4;6<F<S. "EF46L<9ES 6 D4EF9A<= D4;@9M4?<EP CB 

>D4S@ DS8B6 < 6OCB?AS?< HGA>J<R ;4M<FAOI, <E>?RK4S 6?<SA<9 >D496B7B 

QHH9>F4 A4 CB>4;4F9?<, CB?GK9AAO9 CD< CDB6989A<< <EE?98B64A<=. 

"J9A>G <AF9AE<6ABEF< DBEF4 89D96P96 BEGM9EF6?S?< A4 BEAB64A<< 

>B@C?9>E4 5<B@9FD<K9E><I I4D4>F9D<EF<>. � CDBJ9EE9 A45?R89A<= BCD989?S?< 

6OEBFG D4EF9A<=, 8<4@9FD LF4@54 < C?BM48P ?<EFB6B= CB69DIABEF<. �E9 

<;@9D9A<S 6OCB?AS?<EP 6 EBBF69FEF6<< E @9FB8<K9E><@< D9>B@9A84J<S@<, 

D4;D45BF4AAO@< �.�. #BF4CB6O@ E EB46F. (2000) < �. . &4D4EB6O@ E EB46F. 

(1981). 'KёF C9D9K<E?9AAOI CB>4;4F9?9= CDB6B8<?ES 9:97B8AB CBE?9 ;469DL9A<S 

6979F4J<BAAB7B C9D<B84 A4 6E9I 64D<4AF4I BCOF4. 

�EE?98B64A<9 BEB59AABEF9= HBD@<DB64A<S >BDA96B= E<EF9@O 6OCB?AS?< 

EB7?4EAB @9FB8<K9E><@ CB8IB84@, <;?B:9AAO@ 6 D45BF4I �.�. �B?9EA<>B64 

(�B?9EA<>B6, 1962, 1972) < �. . &4D4EB64 (&4D4EB6 E EB46F., 1981). �?S QFB7B 6 

>BAJ9 >4:8B7B 6979F4J<BAAB7B C9D<B84 A4 >4:8B@ 64D<4AF9 BCOF4 BF5<D4?< CB 

FD< F<C<KAOI >BAFDB?PAOI D4EF9A<S. #BE?9 <;6?9K9A<S <; CBK6O 89D96PS 

D4;89?S?< A4 A48;9@AGR < CB8;9@AGR K4EF<, 4 >BDA96GR E<EF9@G FM4F9?PAB 

BK<M4?< BF CBK69AAOI K4EF<J CDB@O6>B= 6B8B=. !4 CB87BFB6?9AAOI B5D4;J4I 

BCD989?S?< BEAB6AO9 5<B@9FD<K9E><9 CB>4;4F9?<, I4D4>F9D<;GRM<9 EF9C9AP 

D4;6<F<S >BDA96B= E<EF9@O < BEB59AABEF< 9ё CDBEFD4AEF69AAB7B D4ECD989?9A<S 

(�9@BAB6, 2021). 

�7DBI<@<K9E><9 CB>4;4F9?< < 6B8AB-H<;<K9E><9 E6B=EF64 CBK6O A4 

BCOFAOI GK4EF>4I BCD989?S?< E <ECB?P;B64A<9@ B5M9CD<ASFOI @9FB8B6, L<DB>B 

CD<@9AS9@OI 6 CBK6B6989A<< < 47DBI<@<K9E><I <EE?98B64A<SI (�4K<AE><=, 
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1970; �48RA<A4, �BDK47<A4, 1986; �4GD<K96, 1989; �4A:4D4 E EB46F., 2002; 

$B:>B6 E EB46F., 2002). #D<@9A9A<9 98<AOI @9FB8<K9E><I CB8IB8B6 B59EC9K<64?B 

8BEFB69DABEFP D9;G?PF4FB6 < 6B;@B:ABEFP <I >BDD9>FAB7B EBCBEF46?9A<S E 

84AAO@<, CB?GK9AAO@< 6 4A4?B7<KAOI <EE?98B64A<SI. 

$<EGAB> 2.2 3 %I9@4 CB?96B7B BCOF4 
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$<EGAB> 2.3 3 �9D96PS 6<LA< A4 BCOFAB@ GK4EF>9  

�D4AG?B@9FD<K9E><= EBEF46 CBK6O BCD989?S?< CB @9FB8G !.�. �4K<AE>B7B, 

FB784 >4> BJ9A>G 47D974FAB7B EBEFBSA<S CDB6B8<?< CB @9FB8<>9 !.�. %466<AB64. 

"CD989?9A<9 B5Nё@AB= < G89?PAB= @4EEO 6OCB?AS?< >4> 8?S BF89?PAOI 

79A9F<K9E><I 7BD<;BAFB6, F4> < 8?S 6E97B BDBL49@B7B E?BS CBK6O. "F5BD 

B5D4;JB6 BEGM9EF6?S?ES K9D9; >4:8O9 10 E@, KFB CB;6B?<?B 89F4?PAB 

BI4D4>F9D<;B64FP H<;<K9E>B9 EBEFBSA<9 CBK69AAB7B CDBH<?S CB 6E9= 97B 7?G5<A9. 

%B89D:4A<9 7G@GE4 GEF4A46?<64?< CB @9FB8G  . . �BABAB6B= < !.#. 

�9?PK<>B6B=. $94>J<R CBK69AAB7B D4EF6BD4 (D!KCl) BCD989?S?< CB @9FB8G 

*�!�" 6 EBBF69FEF6<< E �"%& 26483385 BF89?PAB 8?S >4:8B7B <EE?98G9@B7B 

79A9F<K9E>B7B 7BD<;BAF4. �<8DB?<F<K9E>GR ><E?BFABEFP BCD989?S?< CB @9FB8G 

�4CC9A4 6 @B8<H<>4J<< *�!�" (�"%& 26212385), 4 EG@@G CB7?BMёAAOI 

BEAB64A<= 4 CB @9FB8<>9 �4CC9A43�<?P>B6<J4 (�"%& 27821388). 

"59EC9K9AABEFP CBK6O BEAB6AO@< Q?9@9AF4@< @<A9D4?PAB7B C<F4A<S 

BJ9A<64?< E CD<@9A9A<9@ EF4A84DFAOI @9FB8B6 4A4?<;4. %B89D:4A<9 CB86<:AOI 

HBD@ 4@@BA<=AB7B 4;BF4 (N-NH4) < A<FD4FAB7B 4;BF4 (N-NO3) BCD989?S?< 6 

EBBF69FEF6<< E FD95B64A<S@< �"%& 26489-85 < �"%& 26488-85 EBBF69FEF69AAB. 
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"CD989?9A<9 EB89D:4A<S CB86<:AOI EB98<A9A<= HBEHBD4 < >4?<S 6OCB?AS?< 

EB7?4EAB �"%& $ 54650-2011. !4<@9APLGR 6?47Bё@>BEFP CBK6O GEF4A46?<64?< 

@9FB8B@ @4?OI ;4?<649@OI C?BM48B>, 4 @4>E<@4?PAGR 7<7DBE>BC<K9E>GR 

6?4:ABEFP BCD989?S?< CB @9FB8G �.�. !<>B?4964 6 EBBF69FEF6<< E �"%& 282683

89. %B89D:4A<9 BD74A<K9E>B7B 69M9EF64 6 CBK69 BCD989?S?< CB �"%& 26213-

2021, FB784 >4> 64?B6B9 EB89D:4A<9 FS:ё?OI @9F4??B6 < I<@<K9E><I Q?9@9AFB6 

GEF4A46?<64?< 6 EBBF69FEF6<< E  �� № 2420/69-2004. 

� IB89 CDB6989A<S CB?96B7B BCOF4 >BAFDB?P 6B8AB7B D9:<@4 CBK6O 

BEGM9EF6?S?< E CB@BMPR F9A;<B@9FDB6, D4;@9MёAAOI 6 CD989?4I 

>BDA9B5<F49@B7B E?BS D4EF9A<=. #9D98 A4K4?B@ A45?R89A<= 6E9 CD<5BDO 

CDBIB8<?< CD9864D<F9?PAGR 7D48G<DB6>G, >BFBDGR 6OCB?AS?< A4 BEAB64A<< 

D9;G?PF4FB6 BCD989?9A<S 6?4:ABEF< CBK6O F9D@BEF4FAB369EB6O@ @9FB8B@, 

CD<ASFO@ 6 >4K9EF69 >BAFDB?PAB7B. �BCB?A<F9?PAB H4>F<K9E>B9 EB89D:4A<9 

6?47< 6 CBK69 A4 6E9I 64D<4AF4I BCOF4 D97G?SDAB BCD989?S?< QF<@ :9 @9FB8B@, 

KFB B59EC9K<64?B 6OEB>GR 8BEFB69DABEFP < FBKABEFP CB?GK49@OI D9;G?PF4FB6. 

#BK69AAO9 B5D4;JO 8?S BCD989?9A<S 6?4:ABEF< BF5<D4?< E C9D<B8<KABEFPR 

B8<A D4; 6 FD< 8AS. #B@<@B C?4AB6OI A45?R89A<=, 8BCB?A<F9?PAO= BF5BD CDB5 

CDB6B8<?< CBE?9 6OC489A<S 4F@BEH9DAOI BE48>B6 < >4:8B7B CB?<64. &4>B= 

CBDS8B> CDB6989A<S <;@9D9A<= CB;6B?S? E6B96D9@9AAB H<>E<DB64FP <;@9A9A<S 

6B8AB7B D9:<@4 CBK6O, >BAFDB?<DB64FP 8<A4@<>G 9ё G6?4:A9A<S < CB889D:<64FP 

6?4:ABEFP A4 GDB6ASI, CD98GE@BFD9AAOI EI9@B= CB?96B7B BCOF4. 

#BE?9 EB;D964A<S C?B8B6 < E5BD4 GDB:4S, CB >4:8B@G EBDFG < 64D<4AFG 

BCOF4 5O?4 BCD989?9A4 ED98ASS @4EE4 B8AB7B C?B84, D4EEK<F4A4 ED98ASS @4EE4 

C?B8B6 E B8AB7B 89D964, GDB:4=ABEFP E C9D96B8B@ A4 1 79>F4D C?BM48<, 4 F4>:9 

CDB<;6989A 5<BI<@<K9E><= 4A4?<; CB B5M9CD<ASFO@ @9FB8<>4@. %B89D:4A<9 

E4I4DB6 6 C?B84I 6<LA< BCD989?S?<EP CB @9FB8<>9, <;?B:9AAB= 6 ABD@4F<6AB@ 

8B>G@9AF9 �"%& 26176-2019 («#DB8G>FO C9D9D45BF>< HDG>FB6 < B6BM9=. 

 9FB8O BCD989?9A<S E4I4DB6»), BCD989?9A<9 EB89D:4A<S 4E>BD5<AB6B= ><E?BFO 

6 C?B84I 6<LA< 6OCB?AS?ES CB FD95B64A<S@ �"%& 34151-2017 («#DB8G>J<S 
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C9D9D45BF>< C?B8B6 < B6BM9=; @9FB8O BCD989?9A<S 6<F4@<A4 %»), BCD989?9A<9 

F<FDG9@B= ><E?BFO 6 C?B84I 6<LA< CDB6B8<?<EP CB �"%& ISO 75032013, 

EB89D:4A<9 >4?<S, >4?PJ<S < @47A<S 6 C?B84I BCD989?S?< CB @9FB8<>9, 

<;?B:9AAB= 6 ABD@4F<6AB@ 8B>G@9AF9 #!� ( 16.2.2:2.3.71-2011 (C. 13), 

BCD989?9A<9 @4EEB6B= 8B?< D4EF6BD<@OI 69M9EF6 CDB<;6B8<?BEP CB �"%& 34128-

2017, EB89D:4A<9 6?47< 6 C?B84I 6<LA< BCD989?S?< E <ECB?P;B64A<9@ 6?47B@9D4 

Sartorius MA160 (�9D@4A<S), D45BF4RM97B CB CD<AJ<CG 7D46<@9FD<< E 

<AHD4>D4EAO@ A47D96B@.  

#B 84AAO@ BCD989?9AAB= 6?4:ABEF< CBK6O CDB6B8<?ES D4EK9F CB?<6AB= 

ABD@O 6 EBBF69FEF6<< E H4>F<K9E>B= 6?4:ABEFPR CBK6O 8?S >4:8B7B 64D<4AF4 

BCOF4 CB @B8<H<J<DB64AAB= HBD@G?9 �.!. �BEFS>B64 (« 9?<BD4F<6AO9 E<EF9@O 

< EBBDG:9A<S», 2024):                              ,                           (2.1) 

789:   - B5N9@A4S @4EE4 CBK6O, F/@3
 

h - 7?G5<A4 D4EK9FAB7B E?BS CBK6O, @ 

Ant - 8B?S C?BM48<, >BFBD4S CB8?9:<F G6?4:A9A<R; 

W=6 - A4<@9APL4S 6?47B9@>BEFP BF @4EEO 45EB?RFAB EGIB= CBK6O, %; 

W? - CD98CB?<6A4S 6?4:ABEFP BF @4EEO 45EB?RFAB EGIB= CBK6O, %     3 8B?S C?BM48<, CB8?9:4M4S G6?4:A9A<R. 

#DB8B?:<F9?PABEFP CB?<64 D4EEK<FO64?4EP CB HBD@G?9:                                                                     (2.2) 

789:   3 K<E?B 6B8B6OCGE>B6 CB8 B8A<@ D4EF9A<9@;   3 C?BM48P G6?4:A9A<S B8A<@ 6B8B6OCGE>B@, @2
;   3 D4EEFBSA<9 @9:8G 89D96PS@<, @;   3 D4EEFBSA<9 @9:8G DS84@< 89D96P96, @ 

�?S BJ9A>< EG@@4DAB7B 6B8BCBFD95?9A<S C?B8B6OI < S7B8AOI >G?PFGD 

<ECB?P;B64?ES @9FB8 6B8AB7B 54?4AE4, BEAB64AAO= A4 HBD@G?9 �.!. �BEFS>B64 

(1960; 1961):                  ,                                           (2.3) 

789:   3 EG@@4DAB9 6B8BCBFD95?9A<9, @3/74;  
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  3 BDBE<F9?PA4S ABD@4, @3/74;    3 EG@@4 6OC46L<I ;4 D4EK9FAO= C9D<B8 BE48>B6, @@;    3 >BQHH<J<9AF <ECB?P;B64A<S BE48>B6;     3 <;@9A9A<9 ;4C4EB6 CBK69AAB= 6?47< ;4 D4EE@4FD<649@O= C9D<B8, 

@3/74;      3 CB8C<FO64A<9 4>F<6AB7B E?BS CBK6O 7DGAFB6O@< 6B84@<, @3/74. 

� GE?B6<SI *9AFD4?PAB7B !9K9DAB;9@PS 96DBC9=E>B= K4EF< $BEE<< 

B59EC9K9A<9 C?B8B6OI < S7B8AOI >G?PFGD 6?47B= 6 F9K9A<9 6979F4J<BAAB7B 

C9D<B84 BCD989?S9FES EB6@9EFAO@ 6B;89=EF6<9@ A9E>B?P><I <EFBKA<>B6. 

(BD@<DB64A<9 B5M97B 6B8BCBFD95?9A<S D4EF9A<= CDB<EIB8<F ;4 EKёF 

4F@BEH9DAOI BE48>B6, BDBE<F9?PAB= 6B8O, CBEFGC?9A<S 6?47< <; 7DGAFB6OI 6B8, 4 

F4>:9 <ECB?P;B64A<S ;4C4EB6, A4>BC?9AAOI 6 >BDA9B5<F49@B@ E?B9 CBK6O 

(�8B6<A, 1979; �B?B64AB6 E EB46F., 2015). �B@C?9>EAO= GKёF C9D9K<E?9AAOI 

EBEF46?SRM<I S6?S9FES A9B5IB8<@O@ GE?B6<9@ 8?S 8BEFB69DAB= BJ9A>< 6B8AB7B 

D9:<@4 A4E4:89A<= CD< <ECB?P;B64A<< >4C9?PAB7B BDBL9A<S. 

�B?<K9EF6B 4F@BEH9DAOI BE48>B6 6 F9K9A<9 >4:8B7B @9ESJ4 6979F4J<BAAB7B 

C9D<B84 BCD989?S?< CB @4F9D<4?4@ A45?R89A<=  9F9BDB?B7<K9E>B= 

B5E9D64FBD<< <@9A< �.�.  <I9?PEBA4 ($��'3 %)� <@9A< �.�. &<@<DS;964), 

D4ECB?B:9AAB= 6 A9CBED98EF69AAB= 5?<;BEF< BF BCOFAB7B GK4EF>4. &4>B9 

D4ECB?B:9A<9 @9F9BEF4AJ<< B59EC9K<64?B 6OEB>GR EF9C9AP EBBF69FEF6<S 

CB?GK9AAOI @9F9BDB?B7<K9E><I 84AAOI H4>F<K9E><@ GE?B6<S@ CDB6989A<S 

<EE?98B64A<=. "5Nё@O BDBE<F9?PAB= 6B8O CD<A<@4?< CB H4>F<K9E><@ 

CB>4;4F9?S@, ;4D97<EFD<DB64AAO@ CD< D94?<;4J<< CD98GE@BFD9AAOI EI9@B= 

BCOF4 D9:<@B6 >4C9?PAB7B BDBL9A<S. "CD989?9A<9 CBEFGC?9A<S 6?47< <; 

7DGAFB6OI 6B8 BEGM9EF6?S?< 6 EBBF69FEF6<< E @9FB8<>B=, D4;D45BF4AAB= 2.!. 

!<>B?PE><@ (�B?B64AB6 E EB46F., 2015). �9?<K<AG D4EIB84 CBK69AAB= 6?47< 

GEF4A46?<64?< CB D9;G?PF4F4@ BCD989?9A<S B5Nё@AB= 6?4:ABEF< CBK6O E 

CBE?98GRM<@ D4EKёFB@ ;4C4EB6 6?47< 6 CD989?4I >BAFDB?<DG9@B7B E?BS. 
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�?S CDB69D>< >BDD9>FABEF< CB?GK49@OI D9;G?PF4FB6 8BCB?A<F9?PAB 

BJ9A<64?< H4>F<K9E>GR CDB<;6B8<F9?PABEFP >4C9?PAOI 6B8B6OCGE>B6. 

�BAFDB?PAO9 <;@9D9A<S D4EIB84 6B8O 6OCB?AS?< E CB@BMPR @9DAOI J<?<A8DB6 

FD<:8O 6 F9K9A<9 >4:8B7B 6979F4J<BAAB7B C9D<B84 4 6 97B A4K4?9, E9D98<A9 < 

>BAJ9. "CD989?9A<9 CB>4;4F9?9= CDB6B8<?< A4 6E9I 64D<4AF4I < 6B 6E9I 

CB6FBDABEFSI CB?96B7B BCOF4. &4>B= CB8IB8 CB;6B?S? E6B96D9@9AAB 6OS6?SFP 

6B;@B:AO9 <;@9A9A<S 7<8D46?<K9E><I C4D4@9FDB6 >4C9?PAB= E<EF9@O < 

GK<FO64FP <I CD< BCD989?9A<< H4>F<K9E><I BDBE<F9?PAOI ABD@. 

"5D45BF>4 D9;G?PF4FB6 <EE?98B64A<= < <I EF4F<EF<K9E><= 4A4?<; 

BEGM9EF6?S?<EP E CD<@9A9A<9@ CDB7D4@@ Microsoft Office Excel 2019 < 

STATISTICA 13.3. �?S BJ9A>< CB?GK9AAOI Q>EC9D<@9AF4?PAOI 84AAOI 

D4EEK<FO64?< BEAB6AO9 EF4F<EF<K9E><9 CB>4;4F9?<, 6>?RK4S ED98A99 

4D<H@9F<K9E>B9 ;A4K9A<9, @<A<@4?PAO9 < @4>E<@4?PAO9 69?<K<AO, 

ED98A9>648D4F<K9E>B9 BF>?BA9A<9 < >BQHH<J<9AF 64D<4J<<. �ECB?P;B64A<9 

G>4;4AAOI @9FB8B6 CB;6B?<?B BI4D4>F9D<;B64FP EF9C9AP <;@9AK<6BEF< 

<EE?98G9@OI CD<;A4>B6 < B59EC9K<FP B5N9>F<6AGR <AF9DCD9F4J<R D9;G?PF4FB6 

Q>EC9D<@9AF4. 

�?S 6OS6?9A<S 8BEFB69DABEF< D4;?<K<= @9:8G 64D<4AF4@< BCOF4 

<ECB?P;B64?<EP @9FB8O 8<EC9DE<BAAB7B 4A4?<;4 E CBE?98GRM<@ D4EKёFB@ 

CB>4;4F9?S A4<@9APL9= EGM9EF69AAB= D4;A<JO (!%$). % J9?PR GEF4AB6?9A<S 

6;4<@BE6S;9= @9:8G <;GK49@O@< C4D4@9FD4@< CD<@9AS?<EP @9FB8O 

>BDD9?SJ<BAAB7B 4A4?<;4, 4 F4>:9 ?<A9=AB7B D97D9EE<BAAB7B 4A4?<;4, KFB 

CB;6B?<?B >B?<K9EF69AAB BJ9A<FP I4D4>F9D < EF9C9AP ;46<E<@BEF< @9:8G 

CB>4;4F9?S@<. 

�E9 EF4F<EF<K9E><9 BJ9A>< < 6O6B8O 6 D4@>4I <EE?98B64A<S 6OCB?AS?<EP 

CD< GDB6A9 ;A4K<@BEF< p f 0,05, KFB EBBF69FEF6G9F B5M9CD<ASFO@ FD95B64A<S@ > 

8BEFB69DABEF< D9;G?PF4FB6 A4GKAOI <EE?98B64A<=. 
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2.3. "5BEAB64A<9 CD<@9A9A<S BDBL9A<S 

2.3.1. �?47BB59EC9K9AABEFP F9DD<FBD<< 

"5BEAB64A<9 J9?9EBB5D4;ABEF< CD<@9A9A<S BDBE<F9?PAOI @9?<BD4J<= 

CD98GE@4FD<649F CD9864D<F9?PAGR BJ9A>G 69DBSFABEF< 6B;A<>AB69A<S 

;4EGL?<6OI C9D<B8B6 < 8DG7<I A95?47BCD<SFAOI CD<DB8AB->?<@4F<K9E><I 

S6?9A<=, ECBEB5AOI B>4;O64FP 6?<SA<9 A4 DBEF < D4;6<F<9 C?B8B6OI >G?PFGD. �?S 

D9L9A<S QFB= ;484K< 6 A4EFBSM9@ <EE?98B64A<< <ECB?P;B64?ES 69DBSFABEFAO= 

CB8IB8, BEAB64AAO= A4 BCD989?9A<< CB>4;4F9?9= B59EC9K9AABEF<. $4EKёFO 5O?< 

6OCB?A9AO CD<@9A<F9?PAB > 6979F4J<BAAB@G C9D<B8G C?B8B6OI A4E4:89A<=. � 

>4K9EF69 <EIB8AB7B @4F9D<4?4 <ECB?P;B64AO @AB7B?9FA<9 @9F9BDB?B7<K9E><9 

A45?R89A<S  9F9BDB?B7<K9E>B= B5E9D64FBD<< <@9A< �.�.  <I9?PEBA4, 

BI64FO64RM<9 C9D<B8 197632025 77. 

�4> E?98G9F <; 84AAOI, CD98EF46?9AAOI A4 D<EGA>9 2.4, 89H<J<F 6?47< 6 

F9K9A<9 6979F4J<BAAB7B C9D<B84 A45?R849FES 6 51 % D4EE@4FD<649@OI E?GK496. 

�A4?<; 7D4H<>4 B59EC9K9AABEF<, CBEFDB9AAB7B CB D4;ABEF< @9:8G EG@@B= 

4F@BEH9DAOI BE48>B6 < 69?<K<AB= <EC4D9A<S, CB>4;4?, KFB 2023 7B8 BFABE<FES > 

>4F97BD<< ED98A9;4EGL?<6OI (P = 68,58 %), 2024 7B8 I4D4>F9D<;G9FES >4> 

;4EGL?<6O= (P = 76,58 %), FB784 >4> 2025 7B8 EBBF69FEF6G9F ED98A96?4:AO@ 

GE?B6<S@ (P = 31,30 %). 

�?S B5N9>F<6AB= BJ9A>< GE?B6<= 6?47BB59EC9K9AABEF< 6979F4J<BAAB7B 

C9D<B84 < B5BEAB64A<S A9B5IB8<@BEF< CD<@9A9A<S BDBL9A<S 6 ;BA9 

8BEF4FBKAB7B G6?4:A9A<S 5O?< D4EEK<F4AO 7<8DBF9D@<K9E><= >BQHH<J<9AF 

(�&�) �.&. %9?SA<AB64 (�&�) (�EF4CB6, 1958; �4=89?P@4A, 2003; ,GD46<?<A, 

2006) < >BQHH<J<9AF G6?4:A9A<S (�') �.�. ,4L>B (,4L>B, 1985). $9;G?PF4FO 

CB@9ESKAOI D4EK9FB6 8?S 6979F4J<BAAOI C9D<B8B6 E 1976 CB 2025 7B8O CB>4;4AO 

6 F45?<J4I 2.1 < 2.2 EBBF69FEF69AAB. �ECB?P;B64A<9 84AAOI CB>4;4F9?9= 

CB;6B?<?B GK9EFP A9 FB?P>B >B?<K9EF6B 4F@BEH9DAOI BE48>B6, AB < <I 

EBBFABL9A<9 E F9C?B6O@< D9EGDE4@<, BCD989?SRM<@< <AF9AE<6ABEFP <EC4D9A<S 

< 6B8BCBFD95?9A<S D4EF9A<=. 
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$<EGAB> 2.4 3 �D4H<> B59EC9K9AABEF< 6?47B= CB D4;ABEF< EG@@O BE48>B6 < 

<EC4D9A<S E 1975 CB 2025 7B8O 

�<8DBF9D@<K9E><= >BQHH<J<9AF �.&. %9?SA<AB64 I4D4>F9D<;G9F 

B59EC9K9AABEFP D4EF9A<= 6?47B= 6 C9D<B8 4>F<6AB= 6979F4J<< < BFD4:49F 54?4AE 

@9:8G EG@@B= BE48>B6 < EG@@B= F9@C9D4FGD 6B;8GI4 6OL9 10 °C. $4EKёF 84AAB7B 

CB>4;4F9?S CB>4;4?, KFB 84:9 6 GE?B6<SI *9AFD4?PAB7B D97<BA4, FD48<J<BAAB 

BFABE<@B7B > ;BA9 8BEF4FBKAB7B G6?4:A9A<S, 6 BF89?PAO9 7B8O < H4;O 

6979F4J<BAAB7B C9D<B84 HBD@<DGRFES GE?B6<S A98BEF4FBKAB7B <?< 

A9GEFB=K<6B7B 6B8BB59EC9K9A<S. 1FB BEB59AAB 4>FG4?PAB 8?S ?9FA<I @9ESJ96, 

>B784 CD< 6OEB><I F9@C9D4FGD4I <AF9AE<6ABEFP <EC4D9A<S EGM9EF69AAB 

6B;D4EF49F, 4 D4ECD989?9A<9 BE48>B6 ABE<F A9D46AB@9DAO= I4D4>F9D. 

�<8DBF9D@<K9E><= >BQHH<J<9AF �.&. %9?SA<AB64 (%9?SA<AB6, 1957) 

D4EEK<FO64?ES CB HBD@G?9:                 ,                                                    (2.4) 

789:   3 EG@@4 BE48>B6 ;4 C9D<B8 4>F<6AB= 6979F4J<<, @@;         3 EG@@4 4>F<6AOI F9@C9D4FGD ;4 FBF :9 C9D<B8, °% 

�?S BJ9A>< GE?B6<= F9DD<FBD<< ;4 8?<F9?PAO= C9D<B8 5O? D4EEK<F4A 

7<8DBF9D@<K9E><= >BQHH<J<9AF (�&�) %9?SA<AB64 ;4 50-?9FA<= DS8 A45?R89A<= 

(197632025 77.). #B?GK9AAO9 ;A4K9A<S (F45?<J4 2.1) �&� E6<89F9?PEF6GRF B 

;A4K<F9?PAB= @9:7B8B6B= <;@9AK<6BEF< GE?B6<= G6?4:A9A<S. �AF9DCD9F4J<S 

y = -0,0005x3 + 0,0822x2 - 7,3831x + 233,35 

R² = 0,9845 
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D9;G?PF4FB6 CD98EF46?9A4 6 F45?<J9 2.3.  � 5B?PL<AEF69 ?9F ;A4K9A<S 

>BQHH<J<9AF4 EBBF69FEF6B64?< GE?B6<S@ 8BEF4FBKAB7B <?< KD9;@9DAB7B 

G6?4:A9A<S, B8A4>B 6 BF89?PAO9 7B8O H<>E<DB64?<EP ;A4K9A<S, I4D4>F9DAO9 8?S 

;4EGL?<6OI GE?B6<= D4;?<KAB= EF9C9A< 6OD4:9AABEF<, 6>?RK4S E?45GR < 

ED98ARR ;4EGIG. 

#D< QFB@ 4A4?<; 7B8B6OI ;A4K9A<= �&� CB>4;4?, KFB BJ9A>4 ;4 7B8 6 DS89 

E?GK496 E7?4:<649F 6AGFD<7B8B6O9 >B?954A<S 6?47BB59EC9K9AABEF<. � E6S;< E 

QF<@ 8?S 5B?99 89F4?PAB= I4D4>F9D<EF<>< 7<8DBF9D@<K9E><I GE?B6<= 5O? 

6OCB?A9A CB@9ESKAO= D4EKёF �&� %9?SA<AB64 ;4 C9D<B8 E @4S CB E9AFS5DP ;4 F9 

:9 7B8O A45?R89A<=. &4>B= CB8IB8 CB;6B?<? 6OS6<FP 6AGFD<E9;BAAGR 8<A4@<>G 

6?47BB59EC9K9AABEF<, GEF4AB6<FP C9D<B8O E A98BEF4FBKAO@ G6?4:A9A<9@, 

>BFBDO9 A9 6E9784 CDBE?9:<64RFES CD< 4A4?<;9 7B8B6OI ;A4K9A<=, < 84FP 5B?99 

B5N9>F<6AGR BJ9A>G GE?B6<= 6979F4J<< C?B8B6OI >G?PFGD. 

&45?<J4 2.1 3 )4D4>F9D<EF<>4 G6?4:A9AABEF< F9DD<FBD<< BCOFAB7B GK4EF>4 CB 

7<8DBF9D@<K9E>B@G >BQHH<J<9AFG G6?4:A9A<S �.&.  %9?SA<AB64 ;4 C9D<B8 E 1976 

CB 2025 7B8 

�B8 �&� �B8 �&� �B8 �&� �B8 �&� �B8 �&� 

1976 2,0 1986 1,8 1996 1,4 2006 1,4 2016 1,6 

1977 1,5 1987 1,4 1997 1,1 2007 0,8 2017 1,6 

1978 1,4 1988 1,4 1998 1,8 2008 1,8 2018 0,9 

1979 1,5 1989 1,2 1999 1,0 2009 1,3 2019 1,0 

1980 1,9 1990 1,9 2000 2,1 2010 0,7 2020 2,6 

1981 1,4 1991 2,0 2001 1,1 2011 1,0 2021 1,3 

1982 1,7 1992 0,7 2002 0,6 2012 1,3 2022 0,9 

1983 1,0 1993 2,0 2003 1,8 2013 1,9 2023 1,2 

1984 1,9 1994 1,5 2004 2,0 2014 0,9 2024 1,1 

1985 1,4 1995 1,0 2005 1,3 2015 1,6 2025 1,6 

 

#B@9ESKAO= 4A4?<; 7<8DBF9D@<K9E>B7B >BQHH<J<9AF4 �.&. %9?SA<AB64 ;4 

C9D<B8 197632025 77. (F45?<J4 2.2) CB>4;4?, KFB A9E@BFDS A4 B5M99 BFA9E9A<9 

F9DD<FBD<< > ;BA9 8BEF4FBKAB7B G6?4:A9A<S, GE?B6<S 6?47BB59EC9K9AABEF< 

6979F4J<BAAB7B C9D<B84 BF?<K4RFES 6OD4:9AAB= 6AGFD<E9;BAAB= < @9:7B8B6B= 
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A9GEFB=K<6BEFPR. �4:9 6 7B8O E 5?47BCD<SFAB= 7B8B6B= 7<8DBF9D@<K9E>B= 

BJ9A>B= 6 BF89?PAO9 @9ESJO HBD@<DB64?<EP GE?B6<S ;4EGI< D4;?<KAB= EF9C9A< 

<AF9AE<6ABEF<. 

 !4<5B?99 K4EFB 89H<J<F 6?47< BF@9K4?ES 6 @49 < <R?9, >B784 ;A4K9A<S �&� 

6 BF89?PAO9 7B8O EA<:4?<EP 8B GDB6A9=, EBBF69FEF6GRM<I E?45B=, ED98A9= < 

84:9 E<?PAB= ;4EGI9. &4>, 6 @49 1983 7B84 ;A4K9A<9 �&� EBEF46<?B 0,2, 6 @49 1979 

< 2002 7B8B6 4 0,4, KFB EBBF69FEF6G9F GE?B6<S@ E<?PAB= ;4EGI<. �A4?B7<KA4S 

E<FG4J<S A45?R84?4EP < 6 <R?9: 6 1997, 2010 < 2014 7B84I �&� EA<:4?ES 8B 0,1, 

KFB I4D4>F9D<;G9F >D4=A9 A95?47BCD<SFAO9 GE?B6<S 6?47BB59EC9K9AABEF< 6 

C9D<B8 4>F<6AB7B DBEF4 D4EF9A<=. � BF89?PAO9 7B8O 89H<J<F 6?47< H<>E<DB64?ES 

F4>:9 6 467GEF9 < E9AFS5D9. !4CD<@9D, 6 467GEF9 1996 < 2015 7B8B6 ;A4K9A<S �&� 

EBEF46?S?< 0,5 < 0,3 EBBF69FEF69AAB, 4 6 E9AFS5D9 1980, 2005 < 2025 7B8B6 4 0,33

0,1, KFB G>4;O649F A4 HBD@<DB64A<9 ;4EGL?<6OI GE?B6<= 6 >BAJ9 6979F4J<BAAB7B 

C9D<B84. #D< QFB@ E?98G9F BF@9F<FP, KFB 6 F9 :9 7B8O 6 8DG7<9 @9ESJO @B7?< 

A45?R84FPES 6OEB><9 ;A4K9A<S �&� (5B?99 1,532,0), KFB CD< D4EKёF9 7B8B6B7B 

>BQHH<J<9AF4 E7?4:<649F CDBS6?9A<9 >D4F>B6D9@9AAOI, AB H<;<B?B7<K9E>< 

;A4K<@OI C9D<B8B6 89H<J<F4 6?47<. 

&45?<J4 2.2 3 #B@9ESKA4S I4D4>F9D<EF<>4 G6?4:A9AABEF< F9DD<FBD<< BCOFAB7B 

GK4EF>4 CB 7<8DBF9D@<K9E>B@G >BQHH<J<9AFG G6?4:A9A<S �.&.  %9?SA<AB64 ;4 

C9D<B8 E 1976 CB 2025 7B8 
�B8O  4= �RAP �R?P �67GEF %9AFS5DP 
1976 2,6 2,5 2,5 1,1 0,1 

1977 1,3 1,6 1,3 1,9 0,4 

1978 1,2 1,3 1,8 1,0 1,5 

1979 0,4 0,8 3,1 1,0 2,8 

1980 0,9 2,2 1,9 3,0 0,3 

1981 0,5 1,0 1,9 1,9 1,0 

1982 1,3 1,0 1,9 1,9 1,8 

1983 0,2 1,5 1,2 0,7 1,3 

1984 0,6 2,3 2,2 1,1 3,1 

1985 0,9 2,1 1,8 0,4 2,3 

1986 0,2 2,5 1,6 2,5 1,4 

1987 1,0 2,2 1,0 1,3 2,0 

1988 0,6 1,4 1,1 2,1 1,2 

1989 0,7 1,2 0,6 2,7 0,5 
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�B8O  4= �RAP �R?P �67GEF %9AFS5DP 
1990 2,0 1,0 2,1 1,8 3,7 

1991 1,2 2,1 1,8 2,9 2,1 

1992 0,5 0,5 0,3 0,9 1,4 

1993 0,3 1,7 2,9 2,4 1,3 

1994 1,8 1,8 0,9 1,6 1,2 

1995 0,5 1,2 1,0 1,1 1,1 

1996 1,0 1,5 1,2 0,5 5,1 

1997 1,0 1,8 0,1 1,0 1,8 

1998 1,3 1,0 2,3 3,0 0,8 

1999 0,6 0,1 1,0 1,9 1,7 

2000 0,5 2,3 2,5 1,7 1,9 

2001 2,3 0,9 0,9 0,8 1,0 

2002 0,4 0,7 0,4 0,4 0,8 

2003 0,5 0,9 1,4 3,0 2,8 

2004 1,2 1,7 2,3 1,2 2,8 

2005 2,2 1,4 1,8 0,6 0,3 

2006 1,8 1,2 0,4 2,6 1,3 

2007 0,4 0,4 1,2 1,0 0,4 

2008 0,9 1,1 2,3 2,3 1,5 

2009 1,2 0,9 1,5 1,8 0,7 

2010 1,1 0,7 0,1 0,8 0,8 

2011 0,5 0,5 1,0 1,0 2,3 

2012 1,5 1,4 0,8 1,4 1,0 

2013 1,8 0,7 2,2 1,6 5,2 

2014 0,9 1,2 0,1 1,1 1,0 

2015 1,7 1,6 2,1 0,3 2,1 

2016 1,2 0,7 1,7 2,5 1,6 

2017 0,5 1,9 1,9 1,3 1,2 

2018 0,9 0,8 1,4 0,3 0,8 

2019 1,1 1,1 1,2 0,9 0,5 

2020 4,7 3,3 3,1 0,7 1,5 

2021 1,2 2,1 0,5 1,5 0,6 

2022 2,3 0,8 1,4 0,0 1,8 

2023 0,8 1,4 2,6 0,6 0,2 

2024 0,4 2,8 1,3 0,6 0,2 

2025 0,3 2,8 2,7 1,7 0,1 

 

&45?<J4 2.3 3 ,>4?4 <AF9DCD9F4J<< D9;G?PF4FB6 7<8DBF9D@<K9E>B7B 

>BQHH<J<9AF4 �.&.  %9?SA<AB64 
*69FB6B9 < 
K<E?B6B9 
;A4K9A<9 

)4D4>F9D<EF<>4 
*69FB6B9 < 
K<E?B6B9 
;A4K9A<9 

)4D4>F9D<EF<>4 
*69FB6B9 < 
K<E?B6B9 
;A4K9A<9 

)4D4>F9D<EF<>4 

>1,5 KD9;@9DAB 6?4:AB 0,9-0,8 E?454S ;4EGI4 0,5-0,4 
E<?PA4S 
;4EGI4 
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*69FB6B9 < 
K<E?B6B9 
;A4K9A<9 

)4D4>F9D<EF<>4 
*69FB6B9 < 
K<E?B6B9 
;A4K9A<9 

)4D4>F9D<EF<>4 
*69FB6B9 < 
K<E?B6B9 
;A4K9A<9 

)4D4>F9D<EF<>4 

1,5-1,0 
8BEF4FBKAB 
6?4:AB 

0,7-0,6 ED98ASS ;4EGI4 <0,4 
BK9AP E<?PA4S 
;4EGI4 

 

�BCB?A<F9?PAB 5O? D4EEK<F4A >BQHH<J<9AF G6?4:A9A<S �.�. ,4L>B 

(F45?<J4 2.4), >BFBDO= CB;6B?S9F BJ9A<FP EBBFABL9A<9 @9:8G >B?<K9EF6B@ 

CBEFGC4RM9= 6?47< < CBF9AJ<4?PAO@< CBF9DS@< A4 <EC4D9A<9 ;4 

CDB8B?:<F9?PAO= C9D<B8. �AF9DCD9F4J<S D9;G?PF4FB6 CD98EF46?9A4 6 F45?<J9 

2.5.   

�BQHH<J<9AF G6?4:A9A<S �.�. ,4L>B D4EEK<FO64?ES CB HBD@G?9:       ,                                                               (2.5)   - EG@@4 BE48>B6 ;4 D4EK9FAO= C9D<B8, @@;    - EG@@4 ED98A9EGFBKAOI 89H<J<FB6 6?4:ABEF< 6B;8GI4 ;4 D4EK9FAO= 

C9D<B8, 7#4.  

#B@9ESKAO= 4A4?<; >BQHH<J<9AF4 G6?4:A9A<S CB �.�. ,4L>B ;4 

8?<F9?PAO= C9D<B8 A45?R89A<= (1995320257.) CB>4;4?, KFB GE?B6<S 

6?47BB59EC9K9AABEF< 6979F4J<BAAB7B C9D<B84 BF?<K4RFES 6OEB>B= 

A9GEFB=K<6BEFPR, A9E@BFDS A4 HBD@4?PAB9 BFA9E9A<9 F9DD<FBD<< > ;BA9 

8BEF4FBKAB7B G6?4:A9A<S. � CD989?4I B8AB7B < FB7B :9 7B84 BF@9K49FES 

K9D98B64A<9 C9D<B8B6 <;5OFBKAB7B < D9;>B A98BEF4FBKAB7B G6?4:A9A<S, KFB 

BEB59AAB BFKёF?<6B CDBS6?S9FES CD< 89>48AB@ 4A4?<;9. 

%B7?4EAB L>4?9 <AF9DCD9F4J<< �.�. ,4L>B, 6 DS89 ?9F 6 F9K9A<9 

6979F4J<BAAB7B C9D<B84 HBD@<DB64?<EP GE?B6<S, EBBF69FEF6GRM<9 EGI<@ < BK9AP 

EGI<@ F<C4@ G6?4:A9A<S. &4>, 6 @49 1998 7B84 ;A4K9A<9 �' 6 C9D6B= 89>489 

EBEF46<?B 0,17, 4 6 @49 2003 7B84 4 0,04, KFB EBBF69FEF6G9F BK9AP EGI<@ GE?B6<S@ 

(�' < 0,12). �A4?B7<KAO9 ;A4K9A<S H<>E<DB64?<EP 6 <R?9 1997 7B84 (0,0230,11) < 

6 467GEF9 2010 7B84 (0,01), KFB G>4;O649F A4 6OD4:9AAO= 89H<J<F 6?47< 6 

C9D<B8O 4>F<6AB7B DBEF4 D4EF9A<=. � FB :9 6D9@S 6 8DG7<9 89>48O F9I :9 ?9F 

A45?R84?<EP 6OEB><9 ;A4K9A<S >BQHH<J<9AF4 G6?4:A9A<S. !4CD<@9D, 6 <RA9 
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2001 7B84 �' 8BEF<74? 3,6233,73, 4 6 E9AFS5D9 2013 7B84 4 5,81310,02, KFB 

EBBF69FEF6G9F <;5OFBKAB G6?4:AёAAO@ GE?B6<S@. &4>B9 EBK9F4A<9 Q>EFD9@4?PAB 

A<;><I < 6OEB><I ;A4K9A<= 6 CD989?4I B8AB7B 6979F4J<BAAB7B E9;BA4 

E6<89F9?PEF6G9F B D9;>B= 6AGFD<E9;BAAB= >BAFD4EFABEF< 6?47BB59EC9K9AABEF<. 

&45?<J4 2.4 3 #B89>48A4S I4D4>F9D<EF<>4 G6?4:A9AABEF< F9DD<FBD<< BCOFAB7B 

GK4EF>4 CB >BQHH<J<9AFG 9EF9EF69AAB= G6?4:A9AABEF< �.�. ,4L>B ;4 C9D<B8 E 

1995 CB 2025 7B8 

�B8 

 4= �RAP �R?P �67GEF %9AFS5DP 

1 

89>. 
2 

89>. 
3 

89>. 
1 

89>. 
2 

89>. 
3 

89>. 
1 

89>. 
2 

89>. 
3 

89>. 
1 

89>. 
2 

89>. 
3 

89>. 
1 

89>. 
2 

89>. 
3 

89>. 

1995 0,96 0,34 0,02 0,07 1,00 0,98 0,27 0,48 0,93 1,01 0,27 0,73 0,96 0,06 0,87 

1996 0,30 0,05 0,98 0,00 1,42 1,67 0,51 0,09 2,06 0,65 0,11 0,02 2,44 4,96 0,02 

1997 0,40 0,18 0,78 3,13 0,53 0,79 0,02 0,11 0,10 1,40 0,18 0,00 1,05 0,54 3,04 

1998 0,17 1,40 1,87 0,18 0,02 2,35 3,22 2,56 0,09 1,61 3,19 3,34 0,72 0,25 2,87 

1999 0,70 0,58 0,25 0,00 0,00 0,10 0,39 0,35 0,48 0,19 2,85 0,35 0,00 1,65 2,98 

2000 0,18 0,44 0,13 0,34 0,55 3,70 0,48 2,38 2,07 0,31 1,55 2,61 3,91 0,87 0,02 

2001 0,11 3,62 3,73 0,83 1,04 0,48 0,11 0,32 1,09 0,37 0,71 0,34 0,88 0,69 0,57 

2002 0,45 0,50 0,08 0,05 0,67 0,52 0,16 0,25 0,07 0,36 0,03 0,31 0,00 2,01 1,78 

2003 0,87 0,04 0,24 1,62 0,30 1,29 1,29 1,22 0,30 0,37 4,80 4,05 7,43 0,21 0,42 

2004 0,14 0,76 1,11 0,77 1,46 1,91 0,82 2,44 1,58 0,25 2,33 0,27 3,50 0,36 1,74 

2005 0,58 1,81 0,56 0,09 1,02 1,73 1,12 1,35 0,78 0,06 0,67 0,31 0,08 0,57 0,01 

2006 0,12 0,41 1,46 0,63 0,34 0,69 0,07 0,39 0,17 1,69 1,88 1,95 3,77 0,00 0,00 

2007 0,25 0,52 0,08 0,33 0,11 0,09 0,40 0,54 0,72 1,48 0,26 0,10 1,30 1,63 0,02 

2008 0,04 0,34 2,22 0,79 0,23 1,15 1,77 1,89 0,49 2,49 0,65 2,55 1,93 2,22 0,33 

2009 0,02 1,03 1,04 0,97 0,42 0,25 2,45 0,28 0,46 1,93 0,91 2,35 0,24 0,54 1,63 

2010 0,33 0,53 0,87 1,28 0,80 0,00 0,13 0,00 0,02 0,01 0,29 2,35 1,02 0,43 2,44 

2011 0,21 0,51 0,20 0,07 0,81 0,18 0,39 0,60 0,48 0,39 0,40 0,95 1,35 2,95 0,66 

2012 1,51 0,37 0,26 2,09 1,04 0,42 0,00 1,15 0,26 0,02 2,22 1,94 1,13 0,44 0,96 

2013 0,41 0,11 4,20 0,25 0,18 0,63 0,71 1,73 3,14 0,75 0,37 2,35 10,02 5,81 9,09 

2014 0,62 0,03 0,81 0,13 1,80 1,89 0,21 0,00 0,00 0,15 0,70 1,32 1,20 0,16 0,78 

2015 0,65 2,01 1,02 0,02 1,54 1,52 0,76 0,94 1,98 0,03 0,35 0,14 8,77 0,01 0,35 

2016 0,03 0,92 1,02 0,85 0,85 0,02 0,64 1,65 0,57 0,57 4,11 0,97 1,66 1,36 2,08 

2017 1,27 1,04 0,54 0,99 1,05 2,27 2,83 1,28 0,16 0,26 0,18 1,82 1,59 0,44 0,02 

2018 0,32 0,73 0,00 0,79 0,38 0,35 1,13 1,17 0,44 0,08 0,30 0,09 0,01 0,77 3,25 

2019 1,26 0,44 0,09 0,00 0,19 1,29 0,18 2,51 0,17 1,71 0,48 0,00 0,06 0,67 1,31 

2020 1,05 0,59 6,85 3,82 2,65 0,40 2,36 3,03 2,61 0,04 0,54 1,15 0,65 0,98 0,66 

2021 1,18 0,06 0,46 0,54 0,55 0,57 0,02 0,19 0,10 0,69 0,57 0,17 0,95 0,71 3,20 

2022 0,10 0,45 0,75 0,26 0,38 0,02 0,41 0,06 0,45 0,02 0,00 0,01 0,24 1,01 2,94 

2023 0,13 0,04 0,31 0,26 0,00 0,90 0,04 0,00 1,47 0,15 0,65 0,07 0,15 0,01 0,04 

2024 0,49 0,06 0,01 0,62 1,82 0,08 0,21 1,82 0,41 0,00 0,16 0,01 0,00 0,00 0,15 

2025 1,34 0,40 0,01 0,19 1,02 0,38 0,13 1,02 0,74 0,00 0,45 0,20 0,00 0,03 0,28 
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&45?<J4 2.5 3 ,>4?4 <AF9DCD9F4J<< D9;G?PF4FB6 �' �.�. ,4L>B 
*69FB6B9 < 
K<E?B6B9 
;A4K9A<9 

)4D4>F9D<EF<>4 
*69FB6B9 < 
K<E?B6B9 
;A4K9A<9 

)4D4>F9D<EF<>4 
*69FB6B9 < 
K<E?B6B9 
;A4K9A<9 

)4D4>F9D<EF<>4 

>1,3 
�;5OFBKAB-
G6?4:A9AAO= 

0,77-0,55 CB?G;4EGL?<6O= 0,33-0,22 CB?GEGIB= 

1,30-1,00 6?4:AO= 0,55-0,44 ;4EGL?<6O= 0,22-0,12 EGIB= 

1,00-0,77 CB?GG6?4:A9AAO= 0,44-0,33 
BK9AP 

;4EGL?<6O= 
<0,12 BK9AP EGIB= 

 

�A4?<; 7<8DBF9D@<K9E>B7B >BQHH<J<9AF4 %9?SA<AB64 < >BQHH<J<9AF4 

G6?4:A9A<S CB �.�. ,4L>B CB>4;4?, KFB 6 GE?B6<SI *9AFD4?PAB7B D97<BA4, 

BFABE<@B7B > ;BA9 8BEF4FBKAB7B G6?4:A9A<S, 6B8BB59EC9K9AABEFP D4EF9A<= 6 

F9K9A<9 6979F4J<BAAB7B C9D<B84 S6?S9FES A9GEFB=K<6B=. !4DS8G E C9D<B84@< 

<;5OFBKAB7B CBEFGC?9A<S 6?47< D97G?SDAB 6B;A<>4RF 89>48O < BF89?PAO9 

@9ESJO E 6OD4:9AAO@ 89H<J<FB@ 6?47<, 6>?RK4S GE?B6<S EGIB7B < BK9AP EGIB7B 

F<CB6 CB L>4?9 �.�. ,4L>B. 

!4<5B?99 GS;6<@O@< 6 QFB@ BFABL9A<< S6?SRFES 69E9AA9-?9FA<9 C9D<B8O 

(@4=3<R?P), EB6C484RM<9 E H4;4@< 4>F<6AB7B DBEF4 CB597B6, HBD@<DB64A<S 

?<EFB6B= CB69DIABEF< < ;4>?48>< 79A9D4F<6AOI BD74AB6. �B;A<>AB69A<9 

89H<J<F4 6?47< 6 QF< H4;O @B:9F B>4;O64FP BFD<J4F9?PAB9 6?<SA<9 A4 DBEF < 

D4;6<F<9 D4EF9A<=, BEB59AAB 6 @B?B8OI A4E4:89A<SI. 

&4><@ B5D4;B@, D9;G?PF4FO D4EKёFB6 B5B<I >BQHH<J<9AFB6 

E6<89F9?PEF6GRF B FB@, KFB 84:9 6 ;BA9 8BEF4FBKAB7B G6?4:A9A<S EGM9EF6G9F 

A9B5IB8<@BEFP CD<@9A9A<S D97G?<DG9@B7B BDBL9A<S, A4CD46?9AAB7B A4 

>B@C9AE4J<R >D4F>B6D9@9AAOI, AB H<;<B?B7<K9E>< ;A4K<@OI C9D<B8B6 

89H<J<F4 6?47<. 1FB CB8F69D:849F J9?9EBB5D4;ABEFP <ECB?P;B64A<S >4C9?PAB7B 

BDBL9A<S 8?S EF45<?<;4J<< 6B8AB7B D9:<@4 CBK6O < CB6OL9A<S GEFB=K<6BEF< 

C?B8B6OI A4E4:89A<= > CB7B8AO@ >B?954A<S@. 

2.4. )4D4>F9D<EF<>4 E<EF9@O >4C9?PAB7B BDBL9A<S 

� IB89 CDB6989A<S <EE?98B64A<= CD<@9AS?4EP E<EF9@4 >4C9?PAB7B 

BDBL9A<S, B59EC9K<64RM4S D97G?<DG9@GR CB84KG 6B8O A9CBED98EF69AAB 6 ;BAG 
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>BDA9B5<F4A<S D4EF9A<=. �BAEFDG>F<6AB9 D9L9A<9 E<EF9@O < CB85BD 9ё 

Q?9@9AFB6 BEGM9EF6?S?<EP 6 EBBF69FEF6<< E 89=EF6GRM<@< @9FB8<K9E><@< 

D9>B@9A84J<S@< < EB6D9@9AAO@< CB8IB84@< > CDB9>F<DB64A<R BDBE<F9?PAOI 

E<EF9@ ( 9FB8<K9E><9 G>4;4A<S CB CDB9>F<DB64A<R&, 1989; %FBDKBGE, 2015). 

� EBEF46 <ECB?P;G9@B= E<EF9@O >4C9?PAB7B BDBL9A<S 6IB8<?< BEAB6AO9 

HGA>J<BA4?PAO9 G;?O, B59EC9K<64RM<9 ;45BD, CB87BFB6>G, FD4AECBDF<DB6>G < 

D4ECD989?9A<9 CB?<6AB= 6B8O. � A<@ BFABE<?<EP A4EBEAB9 B5BDG8B64A<9, 

E<EF9@4 H<?PFD4J<<, D98G>FBDO 846?9A<S, @47<EFD4?PAO= < D4ECD989?<F9?PAO= 

FDG5BCDB6B8O, FDG5>< EB 6EFD4<649@O@< 6 A<I >4C9?PA<J4@<, 4 F4>:9 >B@C?9>F 

EB98<A<F9?PAB= < ;4CBDAB-D97G?<DGRM9= 4D@4FGDO, 6>?RK4S H<F<A7<, >D4AO, 

Q?9>FDB@47A<FAO9 >?4C4AO, D4EIB8B@9DO < 6ECB@B74F9?PAO9 Q?9@9AFO 

(;47?GL><, IB@GFO < 8DG7<9 D4EIB8AO9 @4F9D<4?O) (�9@BAB6, 2025). 

�?S EB;84A<S < CB889D:4A<S A9B5IB8<@B7B D45BK97B 846?9A<S 6 E<EF9@9 

<ECB?P;B64?BEP A4EBEAB9 B5BDG8B64A<9 6 6<89 A4CBDAB7B CB7DG:AB7B A4EBE4 

Karcher BP 2 Cistern 1.645-42.  4>E<@4?PAB9 D45BK99 846?9A<9 A4EBE4 EBEF46?S?B 

10 54D, KFB B59EC9K<64?B EF45<?PAGR D45BFG 6E9I Q?9@9AFB6 BDBE<F9?PAB= 

E<EF9@O < D46AB@9DAGR CB84KG 6B8O > >4C9?PAO@ ?<A<S@. 

#B87BFB6>4 CB?<6AB= 6B8O BEGM9EF6?S?4EP E CB@BMPR E<EF9@O 

H<?PFD4J<<, 6>?RK4RM9= A9E>B?P>B EFGC9A9= BK<EF><. !4 C9D6B@ QF4C9 

CD<@9AS?<EP 864 H<?PFD4 7DG5B= BK<EF>< 7G5K4FB7B F<C4, CD98A4;A4K9AAO9 8?S 

;489D:4A<S >DGCAOI @9I4A<K9E><I CD<@9E9=. !4 E?98GRM9@ QF4C9 <ECB?P;B64?ES 

H<?PFD FBA>B= BK<EF>< 8<E>B6B7B F<C4, BEA4MёAAO= 46FB@4F<K9E>B= E<EF9@B= 

CDB@O6>< (Palaplast), KFB CB;6B?S?B CB889D:<64FP EF45<?PAGR CDBCGE>AGR 

ECBEB5ABEFP E<EF9@O < EA<:4FP D<E> ;4EBD9A<S >4C9?PA<J. 

#BE?9 CDBIB:89A<S H<?PFD4J<< CB?<6A4S 6B84 CBEFGC4?4 6 @47<EFD4?PAO= 

FDG5BCDB6B8, 6OCB?A9AAO= <; EF45<?<;<DB64AAB7B CB?<QF<?9A4. �<4@9FD 

@47<EFD4?PAB= FDG5O EBEF46?S? 32 @@, KFB B59EC9K<64?B A9B5IB8<@O= D4EIB8 

6B8O < @<A<@4?PAO9 CBF9D< A4CBD4. �4?99 6B84 D4ECD989?S?4EP CB 

D4ECD989?<F9?PAO@ FDG5BCDB6B84@ 8<4@9FDB@ 25 @@, BF >BFBDOI BEGM9EF6?S?BEP 

CB8>?RK9A<9 >4C9?PAOI ?<A<=. 
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"EAB6AB9 A4;A4K9A<9 D4ECD989?<F9?PAB7B FDG5BCDB6B84 ;4>?RK4?BEP 6 

CB84K9 CB?<6AB= 6B8O BF @47<EFD4?PAB= ?<A<< A9CBED98EF69AAB > >4C9?PAO@ 

FDG5>4@, D4;@9MёAAO@ 6 DS84I A4E4:89A<=. #B?<6 BEGM9EF6?S?ES CD< CB@BM< 

E?9COI FDG5B> EB 6EFD4<649@O@< 6 A<I >B@C9AE<DB64AAO@< >4C9?PA<J4@< E 

D4EIB8B@ 4 ?/K. $4EEFBSA<9 @9:8G EBE98A<@< >4C9?PA<J4@< A4 ?<A<< EBEF46?S?B 

0,66 @.  

 BAF4: BDBE<F9?PAB= E<EF9@O 6OCB?AS?ES E <ECB?P;B64A<9@ EF4A84DFAB= 

EB98<A<F9?PAB= 4D@4FGDO, 6>?RK4RM9= FDB=A<><, @GHFO, C9D9IB8A<><, 

;47?GL>< < L4DB6O9 >D4AO, KFB B59EC9K<64?B 79D@9F<KABEFP EB98<A9A<=, 

G8B5EF6B Q>EC?G4F4J<< < 6B;@B:ABEFP BC9D4F<6AB= D97G?<DB6>< CB84K< 6B8O CB 

BF89?PAO@ GK4EF>4@ E<EF9@O. 

�?S CB6OL9A<S FBKABEF< GCD46?9A<S CB?<6AO@ D9:<@B@ < 46FB@4F<;4J<< 

CDBJ9EE4 BDBL9A<S 6 D4@>4I <EE?98B64A<= <ECB?P;B64?4EP E<EF9@4 >4C9?PAB7B 

BDBL9A<S E 8<EF4AJ<BAAO@ GCD46?9A<9@, CD<AJ<C D45BFO < >BAEFDG>F<6AO9 

BEB59AABEF< >BFBDB= BC<E4AO 6 C4F9AF9 «%<EF9@4 >4C9?PAB7B BDBL9A<S E 

8<EF4AJ<BAAO@ GCD46?9A<9@» (�G59AB> E EB46F, 2024). 

#D<@9AS9@4S E<EF9@4 B59EC9K<64?4 6B;@B:ABEFP G84?ёAAB7B GCD46?9A<S 

CDBJ9EEB@ CB?<64, 6>?RK4S ;4CGE> < BEF4AB6>G CB84K< 6B8O, 4 F4>:9 >BAFDB?P 

D9:<@B6 BDBL9A<S 59; A9CBED98EF69AAB7B CD<EGFEF6<S BC9D4FBD4 A4 BCOFAB@ 

GK4EF>9. (GA>J<BA<DB64A<9 E<EF9@O BEAB64AB A4 <AF97D4J<< Q?9@9AFB6 

GCD46?9A<S E BDBE<F9?PAB= E9FPR, KFB CB;6B?S9F BC9D4F<6AB D947<DB64FP A4 

<;@9A9A<S @9F9BDB?B7<K9E><I GE?B6<= < EBEFBSA<S CBK69AAB= 6?4:ABEF<. 

�?RK96O@< Q?9@9AF4@< E<EF9@O 8<EF4AJ<BAAB7B GCD46?9A<S S6?S?<EP 

Q?9>FDB@47A<FAO9 >?4C4AO, GEF4AB6?9AAO9 A4 D4ECD989?<F9?PAOI ?<A<SI, < 

>BAFDB??9D GCD46?9A<S, B59EC9K<64RM<= C9D984KG GCD46?SRM<I E<7A4?B6. 

�BAFDB??9D CB?GK4? >B@4A8O CB >4A4?4@ 8<EF4AJ<BAAB= E6S;< < BEGM9EF6?S? 

GCD46?9A<9 D45BFB= >?4C4AB6, D97G?<DGS CB84KG 6B8O > BF89?PAO@ GK4EF>4@ 

BDBE<F9?PAB= E<EF9@O. &4>4S BD74A<;4J<S CB;6B?S?4 7<5>B A4EFD4<64FP D9:<@O 

BDBL9A<S 6 EBBF69FEF6<< E ;484AAO@< C4D4@9FD4@< < F9>GM<@< CBFD95ABEFS@< 

D4EF9A<=. 
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�4:AO@ CD9<@GM9EF6B@ <ECB?P;B64A<S E<EF9@O 8<EF4AJ<BAAB7B 

GCD46?9A<S S6?S?4EP 6B;@B:ABEFP FBKAB7B EB5?R89A<S ;484AAOI CD98CB?<6AOI 

CBDB7B6 6?4:ABEF< < E6B96D9@9AAB7B CDB6989A<S CB?<6B6. 1FB BEB59AAB 

4>FG4?PAB CD< >4C9?PAB@ BDBL9A<<, 789 QHH9>F<6ABEFP E<EF9@O 6B @AB7B@ 

BCD989?S9FES D97G?SDABEFPR < 8B;<DB64AABEFPR CB84K< 6B8O. �6FB@4F<;4J<S 

CDBJ9EE4 EA<:4?4 6?<SA<9 K9?B69K9E>B7B H4>FBD4 < B59EC9K<64?4 

6BECDB<;6B8<@BEFP GE?B6<= BCOF4 A4 CDBFS:9A<< 6E97B C9D<B84 <EE?98B64A<=. 

�DB@9 FB7B, CD<@9A9A<9 8<EF4AJ<BAAB7B GCD46?9A<S CB6OL4?B A48ё:ABEFP 

Q>EC?G4F4J<< BDBE<F9?PAB= E<EF9@O < CB;6B?S?B BCF<@<;<DB64FP FDG8B;4FD4FO, 

E6S;4AAO9 E B5E?G:<64A<9@ CB?<6AB7B B5BDG8B64A<S. �B;@B:ABEFP BC9D4F<6AB7B 

6@9L4F9?PEF64 6 D45BFG E<EF9@O ECBEB5EF6B64?4 5B?99 FBKAB@G CB889D:4A<R 

6B8AB7B D9:<@4 CBK6O < EB;8464?4 GE?B6<S 8?S QHH9>F<6AB7B D97G?<DB64A<S 

6?47BB59EC9K9AABEF< D4EF9A<= 6 ;46<E<@BEF< BF CB7B8AOI GE?B6<= < H4;O 

D4;6<F<S A4E4:89A<=. 
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�?464 III.  "$("�"��+�%��� � ��$"(���+�%��� %�"�%&�� 

��$!"�"-#"��"��%&"� #"+�/ "#/&!"�" '+�%&�� 

3.1.  BDHB?B7<K9E><9, 47DBI<@<K9E><9 < 6B8AB-H<;<K9E><9 E6B=EF64 CBK6O 

�?S <;GK9A<S E6B=EF6 CBK6O BCOFAB7B GK4EF>4 BE9APR 2022 (F45?<J4 3.1) < 

2025 7B84 (F45?<J4 3.2) 5O?< ;4?B:9AO CBK69AAO9 D4;D9;O. � IB89 <EE?98B64A<= 

6OCB?AS?< @BDHB?B7<K9E>B9 BC<E4A<9 79A9F<K9E><I 7BD<;BAFB6 < BF5<D4?< 

CBK69AAO9 B5D4;JO 8?S CBE?98GRM97B ?45BD4FBDAB7B BCD989?9A<S 

47DBI<@<K9E><I CB>4;4F9?9= (D<EGAB> 3.1) (�G59AB> E EB46F., 2026). 

&45?<J4 3.1 3  BDHB?B7<K9E>4S I4D4>F9D<EF<>4 CBK6O BCOFAB7B GK4EF>4 

(2022 7B8) 
�BD<;BAF  BMABEFP, E@ �<8 CDBH<?S 

А?ах1 
       

 

А?ах2 
        

А2 
       

А2В 
        

В 
         

ВС 
         

С > 115 

 

#BK69AAO= CB>DB6 Q>EC9D<@9AF4?PAB7B GK4EF>4 CD98EF46?9A 47DB89DAB6B-

CB8;B?<EFB= 7?9964FB= 7?G5B>BC4IBFAB= 7?G5B>B BE69F?ёAAB= CB69DIABEFAB 

B7?99AAB= ?97>BEG7?<A<EFB= C9EK4AB->DGCABCO?964FB= A4 ?98A<>B6OI 
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BF?B:9A<SI ED98A9EG7?<A<EFB= <?B64FB-C9EK4AB6B7B EBEF464 CBK6B= (P-(ELg)-

BELg-BTg-C). 

#BK69AAO= CDBH<?P BF?<K49FES IBDBLB 6OD4:9AAB= 79A9F<K9E>B= 

8<HH9D9AJ<4J<9= < CBEF9C9AAB= E@9AB= 7BD<;BAFB6. �9DIARR K4EFP D4;D9;4 

;4A<@49F C4IBFAO= 7BD<;BAF �C4I¡ @BMABEFPR 25 E@, <@9RM<= E69F?B-E9DGR 

B>D4E>G, DOI?B9 E?B:9A<9, ?97>BEG7?<A<EFO= 7D4AG?B@9FD<K9E><= EBEF46 < 

>B@>B64FB-@9?>B>B@>B64FGR EFDG>FGDG. � CD989?4I 7BD<;BAF4 BF@9K4RFES 

@9?><9 >BDA< D4EF9A<=, 4 6 A<:A9= 97B K4EF< A45?R84RFES E?45B9 GC?BFA9A<9 < 

A9;A4K<F9?PA4S A9B8ABDB8ABEFP C?BFABEF<, B5GE?B6?9AAO9 8?<F9?PAB= 

E9?PE>BIB;S=EF69AAB= B5D45BF>B=. 

#B8 C4IBFAO@ D4ECB?4749FES EF4DBC4IBFAO= 7BD<;BAF �C4I¢ @BMABEFPR 8B 

17 E@. "A I4D4>F9D<;G9FES 5B?99 E69F?B= B>D4E>B=, DOI?O@ E?B:9A<9@, 

?97>BEG7?<A<EFO@ 7D4AG?B@9FD<K9E><@ EBEF46B@ < >B@>B64FB= EFDG>FGDB=, 

CBEF9C9AAB C9D9IB8SM9= 6 A<:9?9:4M<9 7BD<;BAFO. 1?R6<4?PAO= 7BD<;BAF A¢, 

;4?974RM<= A4 7?G5<A9 43350 E@, <@99F 59?9EB64FB-C4?96GR B>D4E>G, 

59EEFDG>FGDAB9 DOI?B9 E?B:9A<9 < BF?<K49FES CBA<:9AAO@ EB89D:4A<9@ 7G@GE4, 

4 F4>:9 6OD4:9AAO@< CD<;A4>4@< 6OABE4 >B??B<8AOI K4EF<J. 

#9D9IB8AO= 7BD<;BAF A¢B, D4ECB?B:9AAO= A4 7?G5<A9 50362 E@, <@99F 
E69F?B->BD<KA96GR B>D4E>G, ED98A9EG7?<A<EFO= <?B64FB-C9EK4AO= 

7D4AG?B@9FD<K9E><= EBEF46 < >B@>B64FB-59EEFDG>FGDAB9 E?B:9A<9. �?S A97B 

I4D4>F9DAB A4?<K<9 :9?9;<EFOI CSF9A, E6<89F9?PEF6GRM<I B CDBS6?9A<< 

CDBJ9EEB6 B7?99A<S < @<7D4J<< CB86<:AOI EB98<A9A<=. !<:9 ;4?9749F 

<??R6<4?PAO= 7BD<;BAF B (63391 E@), BF?<K4RM<=ES 5B?99 Fё@AB= B>D4E>B=, 

C?BFAB= BD9IB64FB->B@>B64FB= EFDG>FGDB= < A4>BC?9A<9@ :9?9;<EFOI C?ёAB> < 

BD74AB-@<A9D4?PAOI EB98<A9A<=.  

#9D9IB8AO= 7BD<;BAF BC (913115 E@) I4D4>F9D<;G9FES C?BFAO@ E?B:9A<9@, 

ED98A9EG7?<A<EFO@ 7D4AG?B@9FD<K9E><@ EBEF46B@, E<;B64FB-BID<EFB= B>D4E>B= < 

CD<EGFEF6<9@ BF89?PAOI :9?9;<EFOI 6>?RK9A<=. !<:9 7?G5<AO 115 E@ 

D4ECB?4749FES @4F9D<AE>4S CBDB84 C, CD98EF46?9AA4S C?BFAO@< 
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ED98A9EG7?<A<EFO@<, @9EF4@< @9?>BM95A<EFO@< ?9EEB6<8AO@< 89?R6<4?PAO@< 

BF?B:9A<S@< E69F?B->BD<KA96B7B J69F4. 

&45?<J4 3.2 3  BDHB?B7<K9E>4S I4D4>F9D<EF<>4 CBK6O BCOFAB7B GK4EF>4 

(2025 7B8) 
�BD<;BAF  BMABEFP, E@ �<8 CDBH<?S 

А?ах 
       

 

А?ах2 
        

А2 
        

А2В 
        

В 
         

ВС 
         

С > 115 

 

 BDHB?B7<K9E>B9 EFDB9A<9 CBK69AAB7B CDBH<?S E6<89F9?PEF6G9F B 

D4;6<F<< CDBJ9EEB6 Q?R6<4?PAB-<??R6<4?PAB= 8<HH9D9AJ<4J<< CD< E?45B@ 

CDBS6?9A<< B7?99A<S 6 A<:A9= K4EF< CDBH<?S. "EB59AABEF< C4IBFAB7B 7BD<;BAF4 

BFD4:4RF 8?<F9?PAB9 E9?PE>BIB;S=EF69AAB9 <ECB?P;B64A<9 GK4EF>4. �?47B84DS 

DOI?B@G E?B:9A<R < IBDBLB 6OD4:9AAB= EFDG>FGD9 69DIA<= E?B= CBK6O 

I4D4>F9D<;G9FES 5?47BCD<SFAO@ 6B8AB-6B;8GLAO@ D9:<@B@, B59EC9K<64RM<@ 

G8B6?9F6BD<F9?PAO9 GE?B6<S 8?S D4;6<F<S >BDA96B= E<EF9@O D4EF9A<=. � J9?B@ 

<EE?98G9@4S CBK64 B5?4849F IBDBL<@< 47DBH<;<K9E><@< E6B=EF64@<, B8A4>B CD< 
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9ё 8?<F9?PAB@ E9?PE>BIB;S=EF69AAB@ <ECB?P;B64A<< A9B5IB8<@B CB889D:<64FP 

EB89D:4A<9 BD74A<K9E>B7B 69M9EF64 < CD98BF6D4M4FP GC?BFA9A<9 C4IBFAB7B E?BS 

(�G59AB> E EB46F., 2026). 

 BDHB?B7<K9E>4S I4D4>F9D<EF<>4 CBK6O BCOFAB7B GK4EF>4 CB D9;G?PF4F4@ 

B5E?98B64A<S, 6OCB?A9AAB7B 6 2025 7B8G, CD98EF46?9A4 6 F45?<J9 3.2. 

�EE?98G9@4S CBK64 BFABE<FES > 47DB89DAB6B-CB8;B?<EFB= 7?996B= 

7?G5B>BC4IBFAB= 7?G5B>B BE69F?ёAAB= CB69DIABEFAB B7?99AAB= ?97>BEG7?<A<EFB= 

>DGCABCO?964FB-C9EK4AB= A4 ?98A<>B6OI BF?B:9A<SI ?97>BEG7?<A<EFB7B EBEF464 

(P-(ELg)-BELg-BTg-C). #BK69AAO= CDBH<?P I4D4>F9D<;G9FES KёF>B 6OD4:9AAB= 

79A9F<K9E>B= 8<HH9D9AJ<4J<9= 7BD<;BAFB6. 

�9DIARR K4EFP CDBH<?S ;4A<@49F C4IBFAO= 7BD<;BAF �C4I (0320 E@), 

<@9RM<= E69F?B-E9DGR B>D4E>G, DOI?B9 D4EEOCK4FB9 E?B:9A<9, 

?97>BEG7?<A<EFO= C9EK4AB-CO?964FO= 7D4AG?B@9FD<K9E><= EBEF46 < >B@>B64FB-

@9?>B>B@>B64FGR EFDG>FGDG. � 97B CD989?4I BF@9K4RFES @AB7BK<E?9AAO9 @9?><9 

>BDA< D4EF9A<=, 4 F4>:9 CD<;A4>< 47DB79AAB7B GC?BFA9A<S < E?454S 

A9B8ABDB8ABEFP C?BFABEF<, B5GE?B6?9AAO9 8?<F9?PAO@ E9?PE>BIB;S=EF69AAO@ 

<ECB?P;B64A<9@ GK4EF>4. !<:9 D4ECB?4749FES EF4DBC4IBFAO= 7BD<;BAF �C4I¢ (203

30 E@), BF?<K4RM<=ES 5B?99 E69F?B= B>D4E>B= < A9E>B?P>B 5B?PL9= C?BFABEFPR. 

�?S A97B I4D4>F9DAO >B@>B64FB-@9?>B>B@>B64F4S EFDG>FGD4 < CBEF9C9AAO= 

C9D9IB8 > A<:9?9:4M<@ 7BD<;BAF4@. 1?R6<4?PAO= 7BD<;BAF A¢ (30340 E@) <@99F 

59?9EB64FB-C4?96GR B>D4E>G, 59EEFDG>FGDAB9 DOI?B9 E?B:9A<9, 

?97>BEG7?<A<EFO= C9EK4AB-CO?964FO= EBEF46 < 6OD4:9AAO9 CD<;A4>< 

Q?R6<4?PAOI CDBJ9EEB6, CDBS6?SRM<9ES 6 6OABE9 7G@GEB6OI 69M9EF6 < 

>B??B<8AOI K4EF<J. #9D9IB8AO= 7BD<;BAF A¢B (40358 E@) I4D4>F9D<;G9FES 5B?99 

Fё@AB=, >BD<KA964FB= B>D4E>B=, A9B8ABDB8AO@ EFDB9A<9@, CD<EGFEF6<9@ 

:9?9;<EFOI AB6BB5D4;B64A<= < BF89?PAOI @9?><I >BDA9= D4EF9A<=. !<:9 

D4ECB?B:9A <??R6<4?PAO= 7BD<;BAF B (58387 E@), BF?<K4RM<=ES C?BFAO@ 

BD9IB64FB->B@>B64FO@ E?B:9A<9@ < 5B?99 <AF9AE<6AB= B>D4E>B=, B5GE?B6?9AAB= 

A4>BC?9A<9@ :9?9;<EFOI C?ёAB> < @<7D4J<9= BD74AB-:9?9;<EFOI EB98<A9A<= <; 
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6OL9?9:4M<I 7BD<;BAFB6. �BD<;BAF BC (873115 E@) CD98EF46?9A C?BFAB= 

ED98A9EG7?<A<EFB= FB?M9= E69F?B->BD<KA96B7B E E<;B64FB-BID<EFO@ BFF9A>B@ 

J69F4, EB89D:4M9= :9?9;<EFO9 CDB:<?>< < BF89?PAO9 HD47@9AFO M95A<EFB7B 

@4F9D<4?4. !<:9 7?G5<AO 115 E@ ;4?9749F @4F9D<AE>4S CBDB84 C, CD98EF46?9AA4S 

C?BFAO@< ED98A9EG7?<A<EFO@<, @9EF4@< @9?>BM95A<EFO@< ?9EEB6<8AO@< 

89?R6<4?PAO@< BF?B:9A<S@< E69F?B->BD<KA96B= B>D4E><. 

 BDHB?B7<K9E>B9 EFDB9A<9 CDBH<?S EBBF69FEF6G9F I4D4>F9DAO@ CD<;A4>4@ 

47DB89DAB6B-CB8;B?<EFOI ?97>BEG7?<A<EFOI CBK6. !4?<K<9 IBDBLB 6OD4:9AAOI 

Q?R6<4?PAB7B < <??R6<4?PAB7B 7BD<;BAFB6 E6<89F9?PEF6G9F B D4;6<F<< CDBJ9EEB6 

Q?R6<4?PAB-<??R6<4?PAB= 8<HH9D9AJ<4J<<. $OI?B9 E?B:9A<9 C4IBFAB7B E?BS, 

8BEF4FBKA4S EFDG>FGDABEFP < IBDBL<9 6B8BCDBA<J49@O9 E6B=EF64 EB;84RF 

5?47BCD<SFAO9 GE?B6<S 8?S 6OD4M<64A<S E9?PE>BIB;S=EF69AAOI >G?PFGD. �@9EF9 

E F9@ CD< 8?<F9?PAB@ <ECB?P;B64A<< CBK6O 6 ;9@?989?<< A9B5IB8<@B G89?SFP 

6A<@4A<9 EBID4A9A<R EB89D:4A<S BD74A<K9E>B7B 69M9EF64 < CD98GCD9:89A<R 

GC?BFA9A<S C4IBFAB7B 7BD<;BAF4. 

&45?<J4 3.3 3 �D4AG?B@9FD<K9E><= EBEF46 89DAB6B-CB8;B?<EFB= CBK6O 

BCOFAB7B GK4EF>4 (2022 7B8) 

�9A9F<K9E><= 
7BD<;BAF, 

@BMABEFP, E@ 

%B89D:4A<9 K4EF<J, %, CD< D4;@9D9 HD4>J<=, @@ 

130,25 0,2530,05 0,0530,01 0,0130,005 0,00530,001 ˂ 0,001 <0,01 

ВПС     22,73 15,58 38,80 7,75 8,12 7,02 22,89 

А?ах1
       25,75 11,58 42,48 6,61 6,77 6,81 20,19 

А?ах2
        22,55 10,34 44,05 5,92 9,14 8,00 23,06 

А2
       18,56 11,92 39,89 5,43 10,12 14,08 29,63 

А2В
        30,46 24,30 11,75 3,26 5,06 25,17 33,49 

В         32,82 26,52 10,24 1,35 5,47 23,60 30,42 

ВС          35,52 27,42 6,90 1,47 3,39 25,30 30,16 

С > 115 16,97 35,34 14,24 2,49 6,32 24,64 33,45 

 

�A4?<; 84AAOI F45?<JO 3.3. E6<89F9?PEF6G9F B FB@, KFB 89DAB6B-

CB8;B?<EF4S CBK64 BCOFAB7B GK4EF>4 I4D4>F9D<;G9FES CD9<@GM9EF69AAB 

?97>BEG7?<A<EFO@ 7D4AG?B@9FD<K9E><@ EBEF46B@. %B89D:4A<9 H<;<K9E>B= 7?<AO 
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(K4EF<J @9A99 0,01 @@) <;@9AS9FES CB CBK69AAB@G CDBH<?R < 64DP<DG9F BF 20,19 

8B 33,49 % 6 ;46<E<@BEF< BF 79A9F<K9E>B7B 7BD<;BAF4. 

�A4?<; 84AAOI F45?<JO 3.4 CB>4;O649F, KFB 89DAB6B-CB8;B?<EF4S CBK64 

BCOFAB7B GK4EF>4 6 2025 7B8G I4D4>F9D<;G9FES CD9<@GM9EF69AAB 

?97>BEG7?<A<EFO@ 7D4AG?B@9FD<K9E><@ EBEF46B@. %B89D:4A<9 H<;<K9E>B= 7?<AO 

(<0,01 @@) <;@9AS9FES CB CDBH<?R BF 22,97 8B 30,27 %. � 69DIA<I 7BD<;BAF4I 

�#% < �C4I CD9B5?4849F HD4>J<S >DGCAB= CO?< (0,0530,01 @@), KFB I4D4>F9DAB 

8?S ?97><I EG7?<A>B6. � CB8;B?<EFB@ 7BD<;BAF9 A₂ EB89D:4A<9 H<;<K9E>B= 7?<AO 

6B;D4EF49F 8B 28,19 %. � <??R6<4?PAB@ 7BD<;BAF9 B < C9D9IB8AB@ 7BD<;BAF9 BC 

BF@9K49FES CB6OL9AAB9 EB89D:4A<9 <?<EFB= HD4>J<< (<0,001 @@) 33 8B 21,503

23,58 %, KFB E6<89F9?PEF6G9F B5 4>>G@G?SJ<< FBA>B8<EC9DEAOI K4EF<J < 

CB;6B?S9F BFA9EF< 84AAO9 7BD<;BAFO > ED98A<@ EG7?<A>4@. #BK6BB5D4;GRM4S 

CBDB84 C I4D4>F9D<;G9FES 5B?99 6ODB6A9AAO@ 7D4AG?B@9FD<K9E><@ EBEF46B@. 

&45?<J4 3.4 3 �D4AG?B@9FD<K9E><= EBEF46 89DAB6B-CB8;B?<EFB= CBK6O 
BCOFAB7B GK4EF>4 (2025 7B8) 

�9A9F<K9E><= 
7BD<;BAF, 

@BMABEFP, E@ 

%B89D:4A<9 K4EF<J, %, CD< D4;@9D9 HD4>J<=, @@ 

130,25 0,2530,05 0,0530,01 0,0130,005 0,00530,001 ˂ 0,001 <0,01 

ВПС     21,60 18,30 33,45 9,04 8,91 8,22 23,62 

А?ах       22,93 18,20 35,90 7,63 7,75 7,59 22,97 

А?ах2
        22,27 13,22 39,58 8,00 8,61 8,32 24,93 

А2
        11,76 8,97 51,08 10,12 9,34 8,73 28,19 

А2В
        49,15 6,82 18,69 2,28 6,45 16,61 25,34 

В         38,14 24,36 10,00 1,51 4,49 21,50 27,50 

ВС          34,48 26,72 8,53 1,63 5,06 23,58 30,27 

С > 115 25,54 40,77 8,89 1,55 5,22 18,03 24,80 

 

�7DBI<@<K9E><9 CB>4;4F9?< CBK69AAB7B D4;D9;4, ;4?B:9AAB7B C9D98 

CDB6989A<9@ <EE?98B64A<S, G>4;4AO 6 F45?<J9 3.5.  

&45?<J4 3.5 3 �7DBI<@<K9E><9 CB>4;4F9?< CBK6O BCOFAB7B GK4EF>4 (2022) 

�9A9F<K9E><= 
7BD<;BAF, 

@BMABEFP, E@ 

"D74A<K9E>B9 
69M9EF6B, % 

         S ��" 
V,% 

                     

@@B?P/100 7 CBK6O @7/>7 CBK6O 

ВПС     8,2 6,13 2,16 12,32 14,48 85,1 361 585 63,5 12,7 
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�9A9F<K9E><= 
7BD<;BAF, 

@BMABEFP, E@ 

"D74A<K9E>B9 
69M9EF6B, % 

         S ��" 

V,% 
                     

@@B?P/100 7 CBK6O @7/>7 CBK6O 

А?ах1
       6,8 6,04 2,74 10,25 12,99 78,9 321 541 12,2 4,3 

А?ах2
        3,2 6,07 2,11 6,88 8,99 76,5 309 652 8,6 3,0 

А2
       0,9 5,83 2,52 2,74 5,26 52,1 61,7 504 2,5 1,2 

А2В
        0,5 4,55 4,82 4,48 9,30 48,2 15,7 381 7,5 1,5 

В         0,9 3,76 7,41 2,31 9,72 23,7 18,6 270 8,1 1,1 

ВС          0,7 3,66 7,59 2,85 10,44 27,3 24,6 50,9 6,9 1,2 

С > 115 0,4 3,64 7,76 3,39 11,15 30,4 33,3 53,5 7,3 1,4 

 

$9;G?PF4FO ?45BD4FBDAB7B 4A4?<;4 CBK69AAOI B5D4;JB6, BFB5D4AAOI <; 

D4;D9;4, ;4?B:9AAB7B 6 2022 7B8G, E6<89F9?PEF6GRF B IBDBLB EHBD@<DB64AAB@ 

C?B8BDB8AB@ C4IBFAB@ 7BD<;BAF9, I4D4>F9D<;GRM9@ES 6OEB><@ EB89D:4A<9@ 

BD74A<K9E>B7B 69M9EF64 < B59EC9K9AABEFPR BEAB6AO@< Q?9@9AF4@< 

@<A9D4?PAB7B C<F4A<S. �9DIASS K4EFP CBK69AAB7B CDBH<?S BF?<K49FES 

E?45B><E?B= D94>J<9= ED98O, CB6OL9AAO@ EB89D:4A<9@ 7G@GE4, 4 F4>:9 

6OEB><@ GDB6A9@ CB86<:AOI HBD@ HBEHBD4, >4?<S < @<A9D4?PAB7B 4;BF4. 

%B6B>GCABEFP QF<I CB>4;4F9?9= B59EC9K<649F 5?47BCD<SFAO9 GE?B6<S 8?S 

D4;6<F<S >BDA96B= E<EF9@O D4EF9A<= < <I CB?ABJ9AAB7B DBEF4. #B @9D9 

G69?<K9A<S 7?G5<AO CDBH<?S A45?R849FES ;4>BAB@9DAB9 EA<:9A<9 EB89D:4A<S 

7G@GE4 < G@9APL9A<9 B59EC9K9AABEF< CBK6O Q?9@9AF4@< C<F4A<S. "8AB6D9@9AAB 

EB>D4M49FES EF9C9AP A4EOM9AABEF< BEAB64A<S@<, KFB EBBF69FEF6G9F 

BEB59AABEFS@ Q?R6<4?PAB-<??R6<4?PAB7B F<C4 CBK6BB5D4;B64A<S. � C9D9IB8AOI 

7BD<;BAF4I CDBE?9:<64RFES CD<;A4>< @<7D4J<< BD74AB3@<A9D4?PAOI 

EB98<A9A<=, EBCDB6B:84RM<9ES CB6OL9A<9@ ><E?BFABEF< < A4>BC?9A<9@ 

CDB8G>FB6 <I C9D9D4ECD989?9A<S. !<:ASS K4EFP CDBH<?S CD98EF46?9A4 5B?99 

C?BFAO@< CBDB84@<, 8?S >BFBDOI I4D4>F9DAO A<;>B9 EB89D:4A<9 BD74A<K9E>B7B 

69M9EF64 < A96OEB>4S 5<B?B7<K9E>4S 4>F<6ABEFP. 

&4><@ B5D4;B@, 47DBI<@<K9E><9 < 47DBH<;<K9E><9 E6B=EF64 69DIA9= K4EF< 

<EE?98G9@B7B CBK69AAB7B CDBH<?S E6<89F9?PEF6GRF B 9ё 6OEB>B= CBF9AJ<4?PAB= 

CDB8G>F<6ABEF<. �?47BCD<SFA4S EFDG>FGD4, IBDBL<9 CB>4;4F9?< 4QD4J<< < 
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B59EC9K9AABEF< Q?9@9AF4@< C<F4A<S EB;8464?< BCF<@4?PAO9 GE?B6<S 8?S 

6OD4M<64A<S >G?PFGD, CD98NS6?SRM<I CB6OL9AAO9 FD95B64A<S > EBEFBSA<R 

>BDA9B5<F49@B7B E?BS, 6 FB@ K<E?9 6<LA<. �B A4K4?4 CDB6989A<S CB?96B7B BCOF4 

CBK64 B5?484?4 6OEB><@ GDB6A9@ CBF9AJ<4?PAB7B C?B8BDB8<S < A9 <@9?4 

B7D4A<K9A<= 8?S ;4>?48>< C?B8B6OI A4E4:89A<=. 

 

$<EGAB> 3.1 3 #B87BFB6>4 CBK69AAOI B5D4;JB6 8?S ?45BD4FBDAOI 

<EE?98B64A<= 

�7DBI<@<K9E><9 CB>4;4F9?< CBK69AAB7B D4;D9;4, ;4?B:9AAB7B CBE?9 

CDB6989A<S <EE?98B64A<S BE9APR 6 2025 7B8G, G>4;4AO 6 F45?<J9 3.6.  

&45?<J4 3.6 3 �7DBI<@<K9E><9 CB>4;4F9?< CBK6O BCOFAB7B GK4EF>4 (2025) 

�9A9F<K9E><= 
7BD<;BAF, 

@BMABEFP, E@ 

"D74A<K9E>B9 
69M9EF6B, % 

         S ��" 

V,% 

                     

@@B?P/100 7 
CBK6O 

@7/>7 CBK6O 

ВПС     6,8 5,10 2,03 9,37 11,80 82,4 348 438 76,9 21,4 

А?ах       5,1 6,04 2,21 8,37 10,58 79,1 311 393 41,7 8,4 

А?ах2

        2,8 6,12 2,41 6,11 8,52 71,7 273 532 15,1 3,6 

А2

        0,5 5,40 3,71 1,54 5,25 29,4 28,7 271 8,0 1,9 

А2В
        0,4 3,97 6,38 0,98 7,36 13,3 21,4 213 6,2 1,2 
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�9A9F<K9E><= 
7BD<;BAF, 

@BMABEFP, E@ 

"D74A<K9E>B9 
69M9EF6B, % 

         S ��" 

V,% 

                     

@@B?P/100 7 
CBK6O 

@7/>7 CBK6O 

В         0,4 3,85 8,11 2,09 10,20 20,5 21,2 67,7 7,3 1,2 

ВС          0,4 3,59 8,45 1,41 9,86 14,3 18,2 38,4 6,6 1,2 

С > 115 0,4 3,57 8,65 1,87 10,52 17,8 32,3 36,5 6,9 1,3 

$9;G?PF4FO ?45BD4FBDAOI <EE?98B64A<= CBK69AAOI B5D4;JB6, BFB5D4AAOI 6 

>BAJ9 C9D<B84 A45?R89A<=, E6<89F9?PEF6GRF B5 <;@9A9A<< 47DBI<@<K9E><I 

E6B=EF6 >4> C4IBFAB7B E?BS, F4> < A<:9?9:4M<I 7BD<;BAFB6. !4<5B?99 ;4@9FAO9 

<;@9A9A<S BF@9K9AO 6 69DIA9= K4EF< CBK69AAB7B CDBH<?S. %B89D:4A<9 

BD74A<K9E>B7B 69M9EF64 EA<;<?BEP E 8,2 % 8B 6,8 %. #B ED46A9A<R E <EIB8AO@< 

CB>4;4F9?S@< EB>D4F<?BEP EB89D:4A<9 CB86<:AB7B >4?<S 4 E 585 @7/>7 8B 438 

@7/>7 6 69DIA9@ 7BD<;BAF9. #B8B5AO9 <;@9A9A<S B5GE?B6?9AO <AF9AE<6AO@ 

CBFD95?9A<9@ Q?9@9AF4 D4EF9A<S@< 6 F9K9A<9 6979F4J<BAAB7B C9D<B84, 97B 

A4>BC?9A<9@ 6 5<B@4EE9 < CBE?98GRM<@ 6OABEB@ E GDB:49@. �;@9A9A<S 

CDBE?9:<64RFES < 6 Q?R6<4?PAB-<??R6<4?PAB= K4EF< CDBH<?S. � QF<I 

7BD<;BAF4I BF@9K49FES 84?PA9=L99 G69?<K9A<9 ><E?BFABEF< CBK6O, CD< >BFBDB@ 

;A4K9A<S pH EA<:4RFES 8B 3,9733,59. "8AB6D9@9AAB 6B;D4EF49F 7<8DB?<F<K9E>4S 

><E?BFABEFP, KFB E6<89F9?PEF6G9F B5 GE<?9A<< CDBJ9EEB6 6OM9?4K<64A<S < 

@<7D4J<< BEAB64A<= <; >BDA9B5<F49@B7B E?BS 6 5B?99 7?G5B><9 7BD<;BAFO. 

&45?<J4 3.7 3 �B8AB-H<;<K9E><9 E6B=EF64 CBK6O BCOFAB7B GK4EF>4  

#BK69AAO= 
7BD<;BAF, E@ 

#?BFABEFP, 
7/E@3 

#?BFABEFP 
F69D8B= H4;O,  

7/E@3 

"5M4S 
CBD<EFBEFP, 

% 

!�  � �� #� 

% BF @4EEO CBK6O 

ВПС     1,18 2,43 51,44 32,9 8,0 12,4 43,6 

А?ах1
       1,15 2,38 51,68 30,8 8,4 12,9 44,9 

А?ах2
        1,38 2,56 46,09 29,5 3,4 5,5 33,4 

А2
       1,40 2,72 48,53 30,0 3,8 6,0 34,6 

А2В
        1,50 2,74 45,26 25,9 4,2 6,2 30,2 

В         1,53 2,70 43,33 22,4 3,6 5,9 28,3 

ВС          1,52 2,67 43,07 21,6 4,1 6,1 28,3 

С > 115 1,58 2,70 41,48 19,4 3,5 5,3 26,3 
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�B8AB-H<;<K9E><9 E6B=EF64 CBK6O S6?SRFES BEAB6B= 8?S BCD989?9A<S 

D9:<@4 >4C9?PAB7B BDBL9A<S, CBE>B?P>G 6?<SRF A4 A4>BC?9A<9 < D4ECD989?9A<9 

6?47< 6 >BDA9B5<F49@B@ E?B9. �4AAO9 6B8AB-H<;<K9E><I E6B=EF6 CBK6O BCOFAB7B 

GK4EF>4 CD98EF46?9AO 6 F45?<J9 3.7, 789 C?BFABEFP CBK6O E 7?G5<AB= 

G69?<K<649FES BF 1,1531,18 7/E@³ 6 69DIA<I 7BD<;BAF4I 8B 1,58 7/E@³ 6 E?B9 5B?99 

115 E@. "8AB6D9@9AAB B5M4S CBD<EFBEFP EA<:49FES E 51,68 8B 41,48 %. 

!4<@9APL4S 6?47B9@>BEFP (!�) F4>:9 G@9APL49FES CB CDBH<?R 4 E 32,9 % 6 

E?B9 035 E@ 8B 19,4 % 7?G5:9 115 E@. 'EF4AB6?9AAO9 D4;?<K<S A9B5IB8<@B 

GK<FO64FP CD< D4EK9F9 CB?<6AB= ABD@O < CDB8B?:<F9?PABEF< >4C9?PAB7B CB?<64 

@B?B8B7B E484 6<LA<, KFB5O CB889D:<64FP A9B5IB8<@GR 6?4:ABEFP 6 ;BA9 

D4;@9M9A<S >BDA96B= E<EF9@O < B7D4A<K<64FP CBF9D< 6B8O ;4 CD989?4@< 

G6?4:AS9@B7B E?BS. 

%BCBEF46?9A<9 D9;G?PF4FB6 <EE?98B64A<=, CB?GK9AAOI CB 86G@ CBK69AAO@ 

D4;D9;4@, CB>4;O649F, KFB ;4 C9D<B8 CDB6989A<S BCOF4 CDB<;BL?< ;4>BAB@9DAO9 

<;@9A9A<S 47DBI<@<K9E>B7B EBEFBSA<S CBK6O. "F@9K9AB G@9APL9A<9 EF9C9A< 

A4EOM9AABEF< BEAB64A<S@<, EA<:9A<9 EB89D:4A<S 7G@GE4 6 C4IBFAB@ 7BD<;BAF9, 

EB>D4M9A<9 ;4C4EB6 8BEFGCAOI EB98<A9A<= HBEHBD4 < >4?<S, 4 F4>:9 CB6OL9A<9 

><E?BFABEF< >4> 69DIA<I, F4> < ED98<AAOI 7BD<;BAFB6 CBK69AAB7B CDBH<?S. 

�OS6?9AAO9 <;@9A9A<S @B7GF 5OFP E6S;4AO E 8?<F9?PAO@ E9?PE>BIB;S=EF69AAO@ 

<ECB?P;B64A<9@ GK4EF>4, <AF9AE<6AO@ CBFD95?9A<9@ Q?9@9AFB6 @<A9D4?PAB7B 

C<F4A<S D4EF9A<S@<, <I 6OABEB@ E GDB:49@, @<A9D4?<;4J<9= BD74A<K9E>B7B 

69M9EF64 < A98BEF4FBKAO@ 6BECB?A9A<9@ GFD4K9AAOI ;4C4EB6 C<F4F9?PAOI 

Q?9@9AFB6. 

3.2. #?BFABEFP < CBD<EFBEFP CBK6O CD< D4;?<KAOI 64D<4AF4I BDBL9A<S 

"8A<@ <; BEAB6AOI 47DBH<;<K9E><I CB>4;4F9?9=, I4D4>F9D<;GRM<I 

EBEFBSA<9 CBK6O, S6?S9FES 9ё C?BFABEFP. �4AAO= C4D4@9FD L<DB>B <ECB?P;G9FES 

CD< 6OCB?A9A<< 47DB@9?<BD4F<6AOI < <DD<74J<BAAOI D4EKёFB6, CBE>B?P>G 

E?G:<F BEAB6B= 8?S BCD989?9A<S ;4C4EB6 CDB8G>F<6AB= 6?47<, EB89D:4A<S 

Q?9@9AFB6 C<F4A<S < D4EKёF4 B5M9= CBD<EFBEF< CBK6O. '69?<K9A<9 C?BFABEF< 
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B>4;O649F A95?47BCD<SFAB9 6?<SA<9 A4 D4;6<F<9 D4EF9A<=: GIG8L49FES 

6B;8GLAO= D9:<@ CBK6O, B7D4A<K<649FES CDBA<>AB69A<9 >BDA96B= E<EF9@O 6 

A<:9?9:4M<9 7BD<;BAFO, EA<:49FES 9ё HGA>J<BA4?PA4S 4>F<6ABEFP, KFB 6 

>BA9KAB@ <FB79 BFD<J4F9?PAB E>4;O649FES A4 DBEF9 A48;9@AB= K4EF< D4EF9A<= 

(Bethune E EB46F., 1990). 

� IB89 <EE?98B64A<= C?BFABEFP CBK6O BCD989?S?< 9:97B8AB 6 A4K4?9 

>4:8B7B 6979F4J<BAAB7B C9D<B84 BF89?PAB CB 6E9@ 64D<4AF4@ BCOF4. 

�BCB?A<F9?PAO9 <;@9D9A<S 5O?< 6OCB?A9AO 6 2023 7B8G CBE?9 ;469DL9A<S 

6979F4J<<. !9B5IB8<@BEFP CB6FBDAB7B BCD989?9A<S 5O?4 B5GE?B6?9A4 F9@, KFB 

69E9AA<= BF5BD B5D4;JB6 CDB6B8<?ES CBE?9 6EC4L><, >B784 CBK64 A4IB8<?4EP 6 

D4;DOI?ёAAB@ EBEFBSA<<. � F9K9A<9 E9;BA4 CB8 6B;89=EF6<9@ 9EF9EF69AAOI 

CDBJ9EEB6 CDB<EIB8<?B CBEF9C9AAB9 GC?BFA9A<9 C4IBFAB7B E?BS, KFB CBFD95B64?B 

BJ9A>< <;@9A9A<= 84AAB7B CB>4;4F9?S > >BAJG 6979F4J<<. � CBE?98GRM<9 7B8O 

<EE?98B64A<= EGM9EF69AAOI >B?954A<= C?BFABEF< CBK6O A9 BF@9K4?BEP 4 9ё 

;A4K9A<S BEF464?<EP EF45<?PAO@< (F45?<J4 3.8). 

&45?<J4 3.8 3 #?BFABEFP 89DAB6B-CB8;B?<EFB= ED98A9EG7?<A<EFB= CBK6O CD< 
D4;?<KAOI D9:<@4I BDBL9A<S 6 C9D<B8 E 2023 CB 2025 77., 7/E@3 

�?G5<A4 
7BD<;BAF4, E@ 

2023 A4K4?B 
6979F4J<< 

2023 >BA9J 
6979F4J<< 

2024 >BA9J 
6979F4J<< 

2025 >BA9J 
6979F4J<<                                     

60380 % !� 

0-10 1,18±0,02 1,24±0,02 1,27±0,02 1,26±0,02 

10-20 1,15±0,02 1,22±0,03 1,23±0,02 1,24±0,03 

20-30 1,38±0,02 1,39±0,04 1,40±0,03 1,39±0,03 

30-40 1,38±0,03 1,38±0,03 1,39±0,01 1,42±0,01 

40-50 1,36±0,01 1,38±0,02 1,39±0,02 1,39±0,01 

70390 % !� 

0-10 1,19±0,01 1,27±0,02 1,33±0,03 1,34±0,02 

10-20 1,17±0,03 1,23±0,02 1,30±0,02 1,29±0,02 

20-30 1,29±0,03 1,30±0,03 1,38±0,01 1,37±0,01 

30-40 1,33±0,03 1,31±0,01 1,31±0,03 1,32±0,04 

40-50 1,33±0,02 1,28±0,01 1,26±0,02 1,34±0,03 

80-100%!� 

0-10 1,19±0,02 1,22±0,01 1,30±0,03 1,31±0,02 
10-20 1,17±0,03 1,18±0,03 1,24±0,03 1,23±0,03 
20-30 1,32±0,02 1,33±0,03 1,35±0,02 1,34±0,01 
30-40 1,35±0,02 1,36±0,02 1,34±0,02 1,35±0,03 

40-50 1,35±0,01 1,37±0,03 1,35±0,03 1,37±0,02 
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�?G5<A4 
7BD<;BAF4, E@ 

2023 A4K4?B 
6979F4J<< 

2023 >BA9J 
6979F4J<< 

2024 >BA9J 
6979F4J<< 

2025 >BA9J 
6979F4J<<                                     

�BAFDB?P (59; BDBL9A<S) 
0-10 1,21±0,03 1,29±0,02 1,28±0,02 1,30±0,01 
10-20 1,19±0,03 1,25±0,01 1,26±0,02 1,28±0,02 
20-30 1,30±0,02 1,34±0,03 1,35±0,03 1,36±0,01 
30-40 1,32±0,02 1,30±0,03 1,33±0,02 1,38±0,02 
40-50 1,30±0,02 1,25±0,02 1,35±0,01 1,40±0,02 

 

"5M4S CBD<EFBEFP CBK6O I4D4>F9D<;G9F EG@@4DAO= B5N9@ 6E9I CBD 6 

98<A<J9 B5N9@4 CBK6O < 6B @AB7B@ BCD989?S9F GE?B6<S C9D986<:9A<S 6B8O < 

6B;8GI4 6 CBK69AAB@ CDBH<?9. "CD989?9A<9 B5M9= CBD<EFBEF< CDB<;6B8<?BEP CB 

HBD@G?9: 

             ·                                           (3.1) 

789:                   , 7/E@3
,                           7/E@3

, 

&45?<J4 3.9 3 "5M4S CBD<EFBEFP 89DAB6B-CB8;B?<EFB= ED98A9EG7?<A<EFB= CBK6O 

CD< D4;?<KAOI D9:<@4I BDBL9A<S 6 C9D<B8 E 2023 CB 2025 77., % 

�?G5<A4 7BD<;BAF4, E@ 
2023 A4K4?B 
6979F4J<< 

2023 >BA9J 
6979F4J<< 

2024 >BA9J 
6979F4J<< 

2025 >BA9J 
6979F4J<< 

60380 % !� 

0-10 57,09 54,91 53,82 54,18 

10-20 58,18 55,64 55,27 54,91 

20-30 49,82 49,45 49,09 49,45 

30-40 49,82 49,82 49,45 48,36 

40-50 50,55 49,82 49,45 49,45 

70390 % !� 

0-10 56,25 53,31 51,10 50,74 

10-20 56,99 54,78 52,21 52,57 

20-30 52,57 52,21 49,26 49,63 

30-40 51,10 51,84 51,84 51,47 

40-50 51,10 52,94 53,68 50,74 

80-100%!� 

0-10 56,09 54,98 52,03 51,66 

10-20 56,83 56,46 54,24 54,61 

20-30 51,29 50,92 50,18 50,55 

30-40 50,18 49,82 50,55 50,18 

40-50 50,18 49,45 50,18 49,45 
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�?G5<A4 7BD<;BAF4, E@ 
2023 A4K4?B 
6979F4J<< 

2023 >BA9J 
6979F4J<< 

2024 >BA9J 
6979F4J<< 

2025 >BA9J 
6979F4J<< 

�BAFDB?P (59; BDBL9A<S) 
0-10 55,51 52,57 52,94 52,21 

10-20 56,25 54,04 53,68 52,94 

20-30 52,21 50,74 50,37 50,00 

30-40 51,47 52,21 51,10 49,26 

40-50 52,21 54,04 50,37 48,53 

 

#B 84AAO@ F45?<JO 3.9, 6 F9K9A<9 202332025 7B84 69?<K<A4 B5M9= 

CBD<EFBEF< 6 E?B9 0350 E@ <;@9AS?4EP 6 ;46<E<@BEF< BF 7?G5<AO < D9:<@4 

BDBL9A<S. !4 5B?PL<AEF69 64D<4AFB6 BF@9K49FES F9A89AJ<S > 99 EA<:9A<R > 

>BAJG C9D<B84 <EE?98B64A<=, A4<5B?99 6OD4:9AA4S CD9<@GM9EF69AAB 6 69DIA<I 

E?BSI CBK6O. #D< >4C9?PAB@ BDBL9A<< CBD<EFBEFP <@99F BEB5B9 ;A4K9A<9, 

CBE>B?P>G BF A99 ;46<ESF E>BDBEFP 6C<FO64A<S < D4ECDBEFD4A9A<S CB?<6AB= 6B8O, 

4QD4J<S CBK6O < HBD@<DB64A<9 >BAFGD4 G6?4:A9A<S. #B889D:4A<9 BCF<@4?PAB= 

CBD<EFBEF< ECBEB5EF6G9F D46AB@9DAB@G D4ECD989?9A<R 6?47< < EB;84A<R 

5?47BCD<SFAOI 6B8AB-6B;8GLAOI GE?B6<= 8?S D4;6<F<S >BDA96B= E<EF9@O 6<LA<. 

3.3. #BD<EFBEFP 4QD4J<< CD< D4;?<KAOI 64D<4AF4I BCOF4 

#BD<EFBEFP 4QD4J<< 3 B5M9CD<;A4AAO= >D<F9D<= A4EOM9AABEF< CBK6O 

><E?BDB8B@. %B7?4EAB ?<F9D4FGDAO@ 84AAO@, BCF<@4?PA4S CBD<EFBEFP 4QD4J<< 

8?S C?B8B6OI >G?PFGD EBEF46?S9F 15325 % B5Nё@4 CBK6O. #D< EA<:9A<< 

CB>4;4F9?S A<:9 10312 % GIG8L49FES 6B;8GLAO= D9:<@ < 6B;D4EF49F D<E> 

><E?BDB8AB7B 7B?B84A<S >BDA96B= E<EF9@O, FB784 >4> ;A4K9A<S 6OL9 30 % 

E6<89F9?PEF6GRF B KD9;@9DAB@ <EEGL9A<< CBK6O (*OD<5>B, 2016). 

#B 84AAO@ BF9K9EF69AAOI <EE?98B64F9?9= (�D<7BDB6 E EB46F., 2001), 

D4;DGL9A<9 CBK69AAB= EFDG>FGDO 6 GE?B6<SI BDBL9A<S EBCDB6B:849FES 

D4;6<F<9@ CDBJ9EEB6 C9D9GC?BFA9A<S < E?<F<;4J<<. %?98EF6<9@ QF<I <;@9A9A<= 

EF4AB6<FES GIG8L9A<9 47DBH<;<K9E><I E6B=EF6 CBK6O, CD9:89 6E97B G@9APL9A<9 

9ё B5M9= CBD<EFBEF<, KFB BFD<J4F9?PAB BFD4:49FES A4 6B8AB-6B;8GLAB@ D9:<@9 

< GE?B6<SI DBEF4 D4EF9A<= (�D<7BDB6, 2001). 

�4 69EP C9D<B8 <EE?98B64A<S (202332025  7.7.) 8<A4@<>4 CBD<EFBEF< 4QD4J<< 
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6 E?B9 CBK6O 0350 E@ ;46<E9?4 >4> BF D9:<@4 G6?4:A9A<S, F4> < BF CB7B8AOI 

GE?B6<= 6 BF89?PAO9 C9D<B8O 6979F4J<< (F45?<J4 3.11). � BDBL49@OI 64D<4AF4I 

;A4K9A<S CBD<EFBEF< 4QD4J<< 6 F9K9A<9 6979F4J<BAAB7B C9D<B84 6 BEAB6AB@ 

A4IB8<?<EP 6 CD989?4I, 5?<;><I > BCF<@4?PAO@ 8?S ABD@4?PAB7B 

HGA>J<BA<DB64A<S >BDA96B= E<EF9@O 6<LA<. 

� 2023 7.  64D<4AF9 BDBL9A<S 60-80 % !� (F45?<J4 3.10) CBD<EFBEFP 

4QD4J<< <;@9AS?4EP BF 10,7 8B 26,4 %. !4<5B?99 6OEB><9 ;A4K9A<S BF@9K4?<EP 6 

C9D6B= 89>489 <RAS (24,8326,4 %), KFB E6S;4AB E BFABE<F9?PAB G@9D9AAO@ 

G6?4:A9A<9@ CBK6O < 5?47BCD<SFAO@ EBBFABL9A<9@ 6B8AB= < 6B;8GLAB= H4;. � 

BF89?PAO9 C9D<B8O <R?S < 467GEF4 A45?R84?BEP EA<:9A<9 CB>4;4F9?S 8B 10,73

13,6 %, B5GE?B6?9AAB9 6OC489A<9@ BE48>B6 < CB6OL9A<9@ 6?4:ABEF< CBK6O 

CBE?9 CDB6989A<S CB?<6B6. "8A4>B 84:9 @<A<@4?PAO9 ;A4K9A<S BEF464?<EP 6 

8BCGEF<@OI CD989?4I 8?S BDBL49@OI GE?B6<=. #D< BDBL9A<< 70390 % !� 

CBD<EFBEFP 4QD4J<< 64DP<DB64?4 BF 9,2 8B 25,6 %. �4@9FAB9 EA<:9A<9 

A45?R84?BEP 6B 6FBDB= < FD9FP9= 89>484I <R?S, >B784 CBD<EFBEFP 4QD4J<< 

G@9APL4?4EP 8B 7,237,6 %, KFB E6<89F9?PEF6G9F B 6D9@9AAB@ GIG8L9A<< 

6B;8GLAB7B D9:<@4 CBK6O 6 D9;G?PF4F9 CB6OL9AAB= 6?4:ABEF< < ;4CB?A9A<S 

5B?PL9= K4EF< CBD 6B8B= <;-;4 6OC489A<S B5<?PAOI BE48>B6. � FB :9 6D9@S 6 

C9D<B8O CBA<:9A<S 6?4:ABEF< CBK6O CB>4;4F9?P 6B;D4EF4? 8B 23,2325,6 %. 

&45?<J4 3.10 3 #B89>48A4S 8<A4@<>4 CBD<EFBEF< 4QD4J<< A4 7?G5<A9 50 E@ 

89DAB6B-CB8;B?<EFB= ?97>BEG7?<A<EFB= CBK6O 6979F4J<BAAO= C9D<B8 2023 7., % 

 
9E
SJ

 

�
9>
48
4 

60380% !� 70390% !� 803100% !� 
�BAFDB?P 

(59; BDBL9A<S) 

A4
K4
?B
 

89
>4
8O

 

>B
A9
J 

89
>4
8O

 

A4
K4
?B
 

89
>4
8O

 

>B
A9
J 

89
>4
8O

 

A4
K4
?B
 

89
>4
8O

 

>B
A9
J 

89
>4
8O

 

A4
K4
?B
 

89
>4
8O

 

>B
A9
J 

89
>4
8O

 

 
4=

 

1 20,4 24,8 21,6 25,2 21,2 22,8 22,1 25,3 

2 18,4 22,4 11,2 14,0 14,0 16,0 14,2 18,5 

3 16,4 18,4 11,2 13,2 10,0 12,8 16,6 17,8 

�
R
AP

 

1 21,2 26,4 15,2 18,4 10,8 13,2 20,5 24,5 

2 18,4 19,2 19,2 19,6 14,0 17,2 27,3 32,8 
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9E
SJ

 

�
9>
48
4 

60380% !� 70390% !� 803100% !� 
�BAFDB?P 

(59; BDBL9A<S) 

A4
K4
?B
 

89
>4
8O

 

>B
A9
J 

89
>4
8O

 

A4
K4
?B
 

89
>4
8O

 

>B
A9
J 

89
>4
8O

 

A4
K4
?B
 

89
>4
8O

 

>B
A9
J 

89
>4
8O

 

A4
K4
?B
 

89
>4
8O

 

>B
A9
J 

89
>4
8O

 

3 20,4 13,6 19,6 12,8 18,0 8,4 35,2 25,3 

�
R
?P

 1 13,6 19,2 13,2 17,6 8,4 10,8 25,3 32,4 

2 23,2 17,6 13,2 9,2 13,2 10,0 31,2 22,5 

3 18,4 10,7 15,2 9,6 16,8 10,0 25,7 17,4 

�
67
GE
F 1 22,4 24,4 21,2 23,6 10,0 12,4 24,5 30,8 

2 16,8 12,0 14,8 11,6 10,0 5,2 23,7 22,5 

3 13,6 16,8 15,2 18,4 10,8 16,8 13,8 17,0 

%
9A
FS
5D
P 1 21,2 23,6 21,6 24,0 19,6 22,0 20,1 22,1 

2 13,2 14,8 18,4 20,8 14,0 16,4 24,5 27,3 

3 20,0 22,4 23,2 25,6 17,6 18,4 28,4 30,0 

!4<5B?99 A<;><9 ;A4K9A<S CBD<EFBEF< 4QD4J<< BF@9K4?<EP 6 64D<4AF9 803

100 % !�, 789 BA< <;@9AS?<EP 6 CD989?4I BF 5,2 8B 22,8 %. � GE?B6<SI 

CB6OL9AAB7B CD98CB?<6AB7B CBDB74 6?4:ABEF< CDB<EIB8<?B ;A4K<F9?PAB9 

G@9APL9A<9 B5N9@4 6B;8GLAOI CBD, BEB59AAB 6 <R?93467GEF9, >B784 CBD<EFBEFP 

4QD4J<< EA<:4?4EP 8B 5,2310,0 %. #B8B5AO9 ;A4K9A<S E6<89F9?PEF6GRF B5 

GIG8L9A<< 6B;8GLAB7B D9:<@4 CBK6O CD< 84AAB@ 64D<4AF9 BDBL9A<S CB 

CD<K<A9 6OC489A<S 5B?PLB7B >B?<K9EF64 BE48>B6. �@9EF9 E F9@ 6 C9D<B8O 

EA<:9A<S 6?4:ABEF< CBK6O CB>4;4F9?P 6B;D4EF4? 8B 18,4322,8 %. !4 >BAFDB?9 

(59; BDBL9A<S) ;A4K9A<S CBD<EFBEF< 4QD4J<< <;@9AS?<EP BF 14,2 8B 35,2 %. 

!4<5B?99 6OEB><9 CB>4;4F9?< A45?R84?<EP 6 <RA93<R?9 (25,3335,2 %), KFB 

E6S;4AB E <EEGL9A<9@ CBK6O < G69?<K9A<9@ B5N9@4 6B;8GLAOI CBD 6E?98EF6<9 

A98BEF4F>4 6?47<. #BE?9 6OC489A<S BE48>B6 BF@9K4?BEP 6D9@9AAB9 EA<:9A<9 

CBD<EFBEF< 4QD4J<<, B8A4>B 84:9 6 QF< C9D<B8O ;A4K9A<S BEF464?<EP 6OL9, K9@ 6 

BDBL49@OI 64D<4AF4I. 
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$<EGAB> 3.2 3 �<A4@<>4 CBD<EFBEF< 4QD4J<< 6 >BDA9B5<F49@B@ E?B9, 2023 7. 

� 2024 7. 64D<4AF9 60-80 % !� CBD<EFBEFP 4QD4J<< (D<EGA>< 3.333.4) 

<;@9AS?4EP BF 2,7 8B 27,6 %. !4<5B?99 6OEB><9 ;A4K9A<S A45?R84?<EP 6 <R?9, KFB 

E6S;4AB EB EA<:9A<9@ 6?4:ABEF< CBK6O @9:8G CB?<64@<.  <A<@4?PAO9 

;A4K9A<S BF@9K4?<EP 6B 6FBDB= 89>489 <RAS CBE?9 6OC489A<S BE48>B6, >B784 

CDB<EIB8<?B 6D9@9AAB9 GIG8L9A<9 6B;8GLAB7B D9:<@4 CBK6O. #D< 64D<4AF9 703

90 % !� ;A4K9A<S CBD<EFBEF< 4QD4J<< 64DP<DB64?< BF 7,6 8B 25,3 %. � J9?B@ 

84AAO= 64D<4AF I4D4>F9D<;B64?ES 5B?99 GEFB=K<6O@ 6B;8GLAO@ D9:<@B@. 

%A<:9A<9 CB>4;4F9?S 8B 7,6 % A45?R84?BEP 6 <R?9 6 C9D<B8O CB6OL9AAB7B 

G6?4:A9A<S CBK6O. !4<5B?99 A<;><9 ;A4K9A<S 5O?< I4D4>F9DAO 8?S 64D<4AF4 803

100 % !�, 789 CBD<EFBEFP 4QD4J<< <;@9AS?4EP 6 CD989?4I 2,7322,0 %. #D< 

CB6OL9AAB@ GDB6A9 G6?4:A9A<S CDB<EIB8<?B G@9APL9A<9 B5N9@4 6B;8GLAOI 

CBD, BEB59AAB 6B 6FBDB= 89>489 <RAS < 6 467GEF9, >B784 CB>4;4F9?P EA<:4?ES 8B 

2,7310,0 %. 

!4 >BAFDB?9 (59; BDBL9A<S) CBD<EFBEFP 4QD4J<< <;@9AS?4EP BF 2,4 8B 40,0 

%. !4<5B?99 6OEB><9 ;A4K9A<S BF@9K4?<EP 6 E9AFS5D9 < 5O?< B5GE?B6?9AO 

<EEGL9A<9@ CBK6O 6E?98EF6<9 A98BEF4F>4 6?47<. #BE?9 6OC489A<S BE48>B6 

CDB<EIB8<?B 6D9@9AAB9 EA<:9A<9 CBD<EFBEF< 4QD4J<<, B8A4>B ;A4K9A<S 6 

>BAFDB?9 6 5B?PL<AEF69 E?GK496 BEF464?<EP 6OL9, K9@ 6 BDBL49@OI 64D<4AF4I. 

0 
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10 

15 

20 
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30 

35 
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&45?<J4 3.11 3 #B89>48A4S 8<A4@<>4 CBD<EFBEF< 4QD4J<< A4 7?G5<A9 50 E@ 

89DAB6B-CB8;B?<EFB= ?97>BEG7?<A<EFB= CBK6O 6979F4J<BAAO= C9D<B8 2024 7., % 

 
9E
SJ

 

�
9>
48
4 

60380% !� 70390% !� 803100% !� 
�BAFDB?P 

(59; BDBL9A<S) 

A4
K4
?B
 

89
>4
8O

 

>B
A9
J 

89
>4
8O

 

A4
K4
?B
 

89
>4
8O

 

>B
A9
J 

89
>4
8O

 

A4
K4
?B
 

89
>4
8O

 

>B
A9
J 

89
>4
8O

 

A4
K4
?B
 

89
>4
8O

 

>B
A9
J 

89
>4
8O

 

 
4=

 

1 20,1 18,9 23,8 23,0 20,4 18,0 22,6 21,0 

2 11,0 16,2 15,3 21,1 10,8 16,8 13,5 17,8 

3 17,3 19,3 22,6 25,3 18,0 22,0 20,6 24,1 

�
R
AP

 1 15,4 13,8 20,7 18,4 15,6 11,6 19,8 16,2 

2 10,2 2,7 14,5 7,6 10,0 2,7 11,9 2,4 

3 14,2 22,1 12,2 16,5 11,6 18,8 9,1 15,8 

�
R
?P

 1 26,9 27,6 18,4 18,8 10,0 10,0 25,7 26,5 

2 18,5 21,3 24,5 25,7 16,4 17,2 27,7 26,5 

3 12,2 14,2 18,4 20,3 14,0 13,6 15,8 16,2 

�
67
GE
F 1 8,6 11,8 14,5 17,2 7,6 12,4 10,3 13,1 

2 10,2 14,6 14,5 16,8 8,4 10,0 11,9 15,0 

3 19,7 24,9 18,0 21,8 13,2 15,6 19,0 23,8 

%
9A
FS
5D
P 1 18,5 18,5 24,5 25,3 18,0 18,4 28,9 32,5 

2 18,5 17,0 18,4 18,4 10,0 9,6 37,2 40,0 

3 18,5 18,1 19,9 18,8 12,0 10,8 40,0 39,6 

� 2025 7. 6 64D<4AF9 BDBL9A<S 60380 % !� CBD<EFBEFP 4QD4J<< <;@9AS?4EP 

BF 4,1 8B 21,9 %. !4<5B?99 6OEB><9 ;A4K9A<S BF@9K4?<EP 6 <RA9, KFB E6S;4AB EB 

EA<:9A<9@ 6?4:ABEF< CBK6O @9:8G CB?<64@< < G69?<K9A<9@ B5N9@4 6B;8GLAOI 

CBD. � BF89?PAO9 C9D<B8O <R?S < 467GEF4 A45?R84?BEP G@9APL9A<9 CB>4;4F9?S 

8B 4,137,7 %, B5GE?B6?9AAB9 CB6OL9AAO@ G6?4:A9A<9@ CBK6O CBE?9 6OC489A<S 

B5<?PAOI BE48>B6. 

#D< BDBL9A<< 70390 % !� CBD<EFBEFP 4QD4J<< 64DP<DB64?4 BF 12,1 8B 26,5 

%. �4AAO= 64D<4AF I4D4>F9D<;B64?ES A4<5B?99 GEFB=K<6O@ 6B;8GLAO@ D9:<@B@, 

4 ;A4K9A<S CB>4;4F9?S 6 F9K9A<9 5B?PL9= K4EF< 6979F4J<< BEF464?<EP 6 

BCF<@4?PAOI CD989?4I. !4<5B?PL<9 ;A4K9A<S A45?R84?<EP 6 <RA9, @<A<@4?PAO9 

3 6 <R?9. � 64D<4AF9 BDBL9A<S 803100 % !� CBD<EFBEFP 4QD4J<< <;@9AS?4EP BF 
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4,6 8B 17,7 %. #B6OL9AAO= GDB69AP G6?4:A9A<S ECBEB5EF6B64? G@9APL9A<R 

B5N9@4 6B;8GLAOI CBD, BEB59AAB 6 <R?93467GEF9, >B784 CB>4;4F9?P EA<:4?ES 8B 

4,6310,6 %, KFB E6<89F9?PEF6G9F B5 GIG8L9A<< 6B;8GLAB7B D9:<@4 CBK6O. !4 

64D<4AF9 59; BDBL9A<S ;A4K9A<S CBD<EFBEF< 4QD4J<< A4IB8<?<EP 6 CD989?4I BF 

5,8 8B 31,7 %. !4<5B?99 6OEB><9 CB>4;4F9?< BF@9K4?<EP 6 <RA9, KFB 5O?B E6S;4AB 

E <EEGL9A<9@ CBK6O < A98BEF4F>B@ 6?47<.  

 

$<EGAB> 3.3 3 �<A4@<>4 CBD<EFBEF< 4QD4J<< 6 >BDA9B5<F49@B@ E?B9, 2024 7. 

 

$<EGAB> 3.4 3 �<A4@<>4 CBD<EFBEF< 4QD4J<< 6 >BDA9B5<F49@B@ E?B9, 2025 7. 
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&45?<J4 3.12 3 #B89>48A4S 8<A4@<>4 CBD<EFBEF< 4QD4J<< A4 7?G5<A9 50 E@ 

89DAB6B-CB8;B?<EFB= ?97>BEG7?<A<EFB= CBK6O 6979F4J<BAAO= C9D<B8 2025 7., % 

 
9E
SJ

 

�
9>
48
4 

60380% !� 70390% !� 803100% !� 
�BAFDB?P 

(59; BDBL9A<S) 

A4
K4
?B
 

89
>4
8O

 

>B
A9
J 

89
>4
8O

 

A4
K4
?B
 

89
>4
8O

 

>B
A9
J 

89
>4
8O

 

A4
K4
?B
 

89
>4
8O

 

>B
A9
J 

89
>4
8O

 

A4
K4
?B
 

89
>4
8O

 

>B
A9
J 

89
>4
8O

 

 
4=

 

1 9,0 4,1 16,6 12,1 10,6 5,8 12,3 6,9 

2 9,0 11,4 15,9 18,9 11,0 12,6 11,9 13,8 

3 13,8 16,2 19,7 21,9 14,5 16,1 19,9 25,2 

�
R
AP

 1 19,9 21,9 24,6 26,5 10,6 14,5 29,4 31,7 

2 19,9 18,3 26,1 24,9 10,6 8,6 31,7 27,5 

3 11,0 15,4 16,3 21,5 10,6 15,3 13,8 16,8 

�
R
?P

 1 9,0 16,6 14,4 20,4 10,6 17,7 13,0 19,9 

2 19,9 11,8 22,3 14,7 12,2 4,6 24,1 16,1 

3 7,7 4,9 15,9 14,0 10,6 7,4 10,4 7,3 

�
67
GE
F 1 11,0 6,9 17,4 17,0 10,6 9,8 9,2 5,8 

2 11,0 13,0 18,1 19,3 11,8 10,6 7,3 7,3 

3 9,0 11,0 15,9 18,9 12,6 16,5 6,2 8,5 

%
9A
FS
5D
P 1 13,0 15,0 21,2 21,9 10,6 10,6 10,4 13,4 

2 17,5 19,5 22,3 24,6 13,4 14,5 16,1 18,0 

3 15,8 17,1 21,9 23,1 13,0 14,1 17,2 17,6 

#B D9;G?PF4F4@ <EE?98B64A<= 202332025 7B84 GEF4AB6?9AB, KFB D9:<@ 

BDBL9A<S B>4;O64? EGM9EF69AAB9 6?<SA<9 A4 6B;8GLAO= D9:<@ 89DAB6B-

CB8;B?<EFB= ED98A9EG7?<A<EFB= CBK6O < 69?<K<AG CBD<EFBEF< 4QD4J<< 6 E?B9 03

50 E@. �B 6E9 7B8O <EE?98B64A<= CDBE?9:<64?4EP GEFB=K<64S ;4>BAB@9DABEFP: E 

G69?<K9A<9@ CD98CB?<6AB7B CBDB74 6?4:ABEF< CBK6O CBD<EFBEFP 4QD4J<< 

EA<:4?4EP 6E?98EF6<9 ;4CB?A9A<S 5B?PL9= K4EF< CBD 6B8B=. 

&4><@ B5D4;B@, A4<5B?99 5?47BCD<SFAO9 GE?B6<S 6B8AB-6B;8GLAB7B 

D9:<@4 CBK6O 6 7B8O <EE?98B64A<= HBD@<DB64?<EP CD< D9:<@9 BDBL9A<S 70390 

% !�. �4AAO= 64D<4AF B59EC9K<64? A4<5B?99 EF45<?PAO9 < 5?<;><9 > 

BCF<@4?PAO@ ;A4K9A<S CBD<EFBEF< 4QD4J<<, ECBEB5EF6GS CB889D:4A<R 

5?47BCD<SFAB7B EBBFABL9A<S 6B8AB= < 6B;8GLAB= H4; CBK6O. 
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3.4. %B89D:4A<9 FS:9?OI @9F4??B6 < 8DG7<I I<@<K9E><I Q?9@9AFB6 6 CBK69 

$9;G?PF4FO BCD989?9A<S EB89D:4A<S FS:ё?OI @9F4??B6 < 8DG7<I 

I<@<K9E><I Q?9@9AFB6 E6<89F9?PEF6GRF B FB@, KFB 8B A4K4?4 <EE?98B64A<= CBK64 

BCOFAB7B GK4EF>4 EBBF69FEF6B64?4 HBAB6B@G Q>B?B7<K9E>< 59;BC4EAB@G 

EBEFBSA<R < A9 <@9?4 CD<;A4>B6 F9IAB79AAB7B ;47DS;A9A<S. $4ECD989?9A<9 

I<@<K9E><I Q?9@9AFB6 CB CBK69AAB@G CDBH<?R EBBF69FEF6B64?B 9EF9EF69AAO@ 

;4>BAB@9DABEFS@ 84AAB7B F<C4 CBK6. !4<5B?PL<9 >BAJ9AFD4J<< 5<BH<?PAOI 

Q?9@9AFB6, 6>?RK4S K, P, Zn < Pb, 5O?< CD<GDBK9AO > 7G@GEB6B@G 7BD<;BAFG, 

FB784 >4> EB98<A9A<S :9?9;4 < 4?R@<A<S, 4 F4>:9 K4EFP @<>DBQ?9@9AFB6 

CD9<@GM9EF69AAB A4>4C?<64?<EP 6 <??R6<4?PAOI 7BD<;BAF4I. #B8B5A4S 

CDBH<?PA4S 8<HH9D9AJ<4J<S BFD4:49F 9EF9EF69AAO9 CDBJ9EEO @<7D4J<< 69M9EF6 

6 CBK69 < S6?S9FES I4D4>F9DAB= BEB59AABEFPR 47DB89DAB6B-CB8;B?<EFOI CBK6. � 

J9?B@ EB6B>GCABEFP CB?GK9AAOI CB>4;4F9?9= E6<89F9?PEF6B64?4 B 5?47BCD<SFAB@ 

Q>B?B7<K9E>B@ EBEFBSA<< GK4EF>4 < 97B CD<7B8ABEF< 8?S ;4>?48>< C?B8B6OI 

A4E4:89A<=. 

&45?<J4 3.13 3 %B89D:4A<9 FS:9?OI @9F4??B6 < 8DG7<I I<@<K9E><I Q?9@9AFB6 6 

CBK69 (20227.) 

&S:9?O9 
@9F4??O < 
I<@. 

Q?9@9AFO 

�8<A<JO 
<;@9D9A<S 

�9A9F<K9E><9 7BD<;BAFO 

ВПС �C4I1 �C4I2 �2 �2� � �% % 

MgO % 0,67 0,66 0,66 0,70 1,07 1,03 0,46 0,95 

Al2O3 % 8,2 8,9 9,5 9,6 13,0 13,8 7,4 12,8 

SiO2 % 68,3 70,8 73,8 76,0 62,6 61,7 79,8 65,4 

P2O5 % 0,45 0,36 0,293 0,080 0,098 0,110 0,085 0,139 

K2O % 1,98 2,16 2,27 2,40 2,13 1,90 1,37 2,11 

CaO % 1,56 1,23 1,01 0,72 0,69 0,59 0,40 0,60 

TiO2 % 0,71 0,80 0,83 0,87 0,81 0,77 0,30 0,67 

V @7/>7 59,0 61,6 65,7 68,0 85,8 80,0 39,4 76,2 

Cr @7/>7 56,0 65,4 65,1 77,3 77,0 74,0 39,1 66,4 

MnO % 0,099 0,090 0,082 0,034 0,026 0,025 0,016 0,027 

Fe2O3 % 2,4 2,6 2,6 2,9 5,5 5,3 3,2 4,4 

Co @7/>7 6,6 11,0 14,6 14,1 25,9 24,1 21,6 27,6 

Ni @7/>7 21,2 24,4 20,7 20,9 30,9 31,3 20,5 33,8 

Cu @7/>7 24,3 27,1 24,2 24,4 32,7 32,8 24,2 35,0 

Zn @7/>7 81,1 79,0 62,2 30,9 44,8 39,9 27,2 41,1 

As @7/>7 8,0 9,6 9,0 8,2 8,0 9,4 6,8 6,2 

Sr @7/>7 106,7 115,7 108,5 107,3 68,4 69,0 74,2 81,5 

Pb @7/>7 25,4 26,5 25,2 13,0 17,2 7,6 11,3 16,3 
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&S:9?O9 
@9F4??O < 
I<@. 

Q?9@9AFO 

�8<A<JO 
<;@9D9A<S 

�9A9F<K9E><9 7BD<;BAFO 

ВПС �C4I1 �C4I2 �2 �2� � �% % 

Rb @7/>7 69,6 77,1 79,4 80,2 83,1 73,6 59,2 74,6 

Zr @7/>7 366,9 425,3 409,6 454,3 265,3 366,5 184,8 227,5 

Ba @7/>7 499,2 531,5 566,4 538,2 457,5 399,0 305,4 448,1 

 

�EE?98B64A<9 CBK69AAB7B D4;D9;4, 6OCB?A9AAB7B CBE?9 ;469DL9A<S 

CB?96B7B BCOF4, CB>4;4?B, KFB I4D4>F9D CDBH<?PAB7B D4ECD989?9A<S FS:ё?OI 

@9F4??B6 < 8DG7<I I<@<K9E><I Q?9@9AFB6 CD<AJ<C<4?PAB A9 <;@9A<?ES. � 

C4IBFAB@ 7BD<;BAF9 BF@9K9AB A9;A4K<F9?PAB9 G@9APL9A<9 EB89D:4A<S J<A>4 < 

E6<AJ4 4 8B 74 < 33 @7/>7 EBBF69FEF69AAB, FB784 >4> >BAJ9AFD4J<S >B54?PF4 

G69?<K<?4EP CD<@9DAB 8B 17 @7/>7. '>4;4AAO9 <;@9A9A<S A9 6OIB8SF ;4 CD989?O 

9EF9EF69AAB= <;@9AK<6BEF<, I4D4>F9DAB= 8?S CBK6, 8?<F9?PAB9 6D9@S 

<ECB?P;G9@OI 6 E9?PE>BIB;S=EF69AAB@ CDB<;6B8EF69. � <??R6<4?PAB= K4EF< 

CDBH<?S ;4H<>E<DB64AB A9>BFBDB9 EA<:9A<9 EB89D:4A<S B>E<8B6 :9?9;4 < 

4?R@<A<S, 4 D4ECD989?9A<9 Ni, Cr < V EF4?B 5B?99 D46AB@9DAO@. �9DBSFAB, QFB 

E6S;4AB E CDBJ9EE4@< 6AGFD<CBK69AAB= @<7D4J<< Q?9@9AFB6, CDB<EIB8SM<@< 6 

GE?B6<SI 9:97B8AB7B CDB@O6AB7B 6B8AB7B D9:<@4 < D97G?SDAB7B G6?4:A9A<S 

CBK6O. 

%?98G9F BF@9F<FP, KFB CD<@9A9A<9 >4C9?PAB7B BDBL9A<S A9 

EBCDB6B:84?BEP A4>BC?9A<9@ FS:ё?OI @9F4??B6 6 <EE?98G9@B= CBK69. 1FB 

B5GE?B6?9AB ?B>4?PAB= CB84K9= 6B8O A9CBED98EF69AAB 6 >BDA9B5<F49@O= E?B=, 

G@9D9AAO@< BDBE<F9?PAO@< ABD@4@< < BFEGFEF6<9@ CBEFGC?9A<S CBEFBDBAA<I 

I<@<K9E><I ;47DS;ASRM<I 69M9EF6 6@9EF9 E CB?<6AB= 6B8B=. 

&45?<J4 3.14 3 %B89D:4A<9 FS:9?OI @9F4??B6 < 8DG7<I I<@<K9E><I Q?9@9AFB6 6 

CBK69 (20257.) 

&S:9?O9 
@9F4??O < 
I<@. 

Q?9@9AFO 

�8<A<JO 
<;@9D9A<S 

�9A9F<K9E><9 7BD<;BAFO 

ВПС �C4I1 �C4I2 �2 �2� � �% % 

MgO % 0,60 0,59 0,57 0,53 0,67 0,79 0,77 0,75 

Al2O3 % 7,5 8,1 8,1 7,8 8,5 10,0 10,6 10,5 

SiO2 % 73,8 76,5 77,5 82,7 77,3 70,3 71,0 69,2 

P2O5 % 0,340 0,268 0,228 0,055 0,056 0,070 0,069 0,109 
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&S:9?O9 
@9F4??O < 
I<@. 

Q?9@9AFO 

�8<A<JO 
<;@9D9A<S 

�9A9F<K9E><9 7BD<;BAFO 

ВПС �C4I1 �C4I2 �2 �2� � �% % 

K2O % 1,82 1,98 1,96 2,20 1,81 1,64 1,57 1,71 

CaO % 1,29 1,02 0,80 0,69 0,48 0,51 0,46 0,56 

TiO2 % 0,62 0,70 0,67 0,81 0,60 0,55 0,58 0,62 

V @7/>7 55,4 57,8 54,6 67,6 60,7 71,9 68,1 67,3 

Cr @7/>7 52,6 61,4 58,5 56,6 59,4 72,0 60,0 66,9 

MnO % 0,110 0,100 0,126 0,039 0,022 0,027 0,022 0,026 

Fe2O3 % 2,4 2,6 3,0 2,6 2,9 3,7 4,0 3,4 

Co @7/>7 10,1 16,9 22,2 12,7 20,1 22,3 25,6 17,4 

Ni @7/>7 17,6 20,3 18,9 18,0 20,2 26,2 29,2 24,3 

Cu @7/>7 21,7 24,1 22,9 22,4 23,8 28,5 31,0 26,9 

Zn @7/>7 75,9 74,0 57,7 28,8 29,3 34,1 39,0 34,2 

As @7/>7 7,4 8,9 9,9 8,3 5,3 7,2 6,6 5,7 

Sr @7/>7 100,1 108,5 104,7 114,5 83,3 76,2 71,5 81,8 

Pb @7/>7 31,3 32,6 26,9 11,0 14,6 13,9 11,1 15,0 

Rb @7/>7 67,0 74,2 75,6 74,3 67,6 64,6 66,2 63,5 

Zr @7/>7 319,3 370,2 370,1 499,7 227,7 269,8 225,7 255,4 

Ba @7/>7 481,3 512,6 527,0 555,3 431,8 384,0 344,7 380,3 

 

&4><@ B5D4;B@, D9;G?PF4FO <EE?98B64A<= CB>4;O64RF, KFB EB89D:4A<9 

FS:ё?OI @9F4??B6 < @<>DBQ?9@9AFB6 EBBF69FEF6G9F FD95B64A<S@ %4A#<! 

1.2.3685-21. 1>B?B7<K9E>B9 EBEFBSA<9 CBK6O BCOFAB7B GK4EF>4 BEF4ёFES 

5?47BCD<SFAO@, KFB CB;6B?S9F CDB8B?:4FP 6OD4M<64A<9 6<LA< 59; B7D4A<K9A<=, 

E6S;4AAOI E ;47DS;A9A<9@ CBK6O. �OS6?9AAO9 D4;?<K<S @9:8G C9D6O@ < 6FBDO@ 

CBK69AAO@< D4;D9;4@< BFD4:4RF CD9<@GM9EF69AAB 9EF9EF69AAO9 CDBJ9EEO 

C9D9D4ECD989?9A<S I<@<K9E><I Q?9@9AFB6 CB CDBH<?R, B5GE?B6?9AAO9 D4;6<F<9@ 

>BDA96B= E<EF9@O C?B8B6OI 89D96P96, <;@9A9A<9@ ><E?BFABEF< CBK6O < 

BEB59AABEFS@< E9;BAAB7B G6?4:A9A<S CD< <ECB?P;B64A<< >4C9?PAB7B BDBL9A<S. 

3.5. �<A4@<>4 47DBI<@<K9E><I CB>4;4F9?9= BCOFAB7B GK4EF>4 

�EE?98B64A<S CB>4;O64RF, KFB CD< <ECB?P;B64A<< >4C9?PAB7B < 

6AGFD<CBK69AAB7B BDBL9A<S CBF9D< Q?9@9AFB6 C<F4A<S EGM9EF69AAB A<:9 CB 

ED46A9A<R E FD48<J<BAAO@< ECBEB54@< CB?<64. 1FB B5NSEAS9FES ?B>4?PAB= 

CB84K9= 6B8O 6 >BDA9B5<F49@O= E?B=, A95B?PL<@< D4EIB84@< BDBE<F9?PAB= 

6B8O < 5B?99 D46AB@9DAO@ D4ECD989?9A<9@ 6?47< 6 CBK69. �?47B84DS QF<@ 

BEB59AABEFS@ C<F4F9?PAO9 69M9EF64 6 5B?PL9= EF9C9A< EBID4ASRFES 6 ;BA9 

D4;@9M9A<S BEAB6AB= @4EEO >BDA9=, 4 <I @<7D4J<S ;4 CD989?O 4>F<6AB7B E?BS 
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;A4K<F9?PAB G@9APL49FES. &4>, D9;G?PF4FO <EE?98B64A<= @AB7B?9FA97B 

CD<@9A9A<S >4C9?PAB7B BDBL9A<S 6 C?B8B6OI A4E4:89A<SI E6<89F9?PEF6GRF B 

EA<:9A<< 6OABE4 B5@9AAOI >4F<BAB6 < @9A99 6OD4:9AAB@ <I C9D9D4ECD989?9A<< 

CB CBK69AAB@G CDBH<?R CB ED46A9A<R E FD48<J<BAAO@< ECBEB54@< CB?<64 

( 4=9D, 2022). 

#B ED46A9A<R E CB?<6B@ CB 5BDB;84@ < 8B:8964A<9@ >4C9?PAB9 BDBL9A<9 

CD< EB5?R89A<< D4EKёFAOI BDBE<F9?PAOI ABD@ ECBEB5EF6G9F G@9APL9A<R CBF9DP 

BD74A<K9E>B7B 69M9EF64. 1FB B5GE?B6?9AB ?B>4?PAO@ I4D4>F9DB@ G6?4:A9A<S < 

B7D4A<K9A<9@ 7?G5<AO H<?PFD4J<< 6B8O 6 CBK69AAB@ CDBH<?9 (�G59AB> E EB46F., 

2022; Liao c EB46F., 2019). �@9EF9 E F9@ CD96OL9A<9 D9>B@9A8G9@OI ABD@ CB?<64 

@B:9F CD<69EF< > ?B>4?PAB@G A4>BC?9A<R EB?9= 6 ;BA9 D4ECB?B:9A<S Q@<FF9DB6, 

KFB ECBEB5AB <;@9ASFP EBD5J<BAAO9 E6B=EF64 CBK6O < 6?<SFP A4 CDBJ9EEO 

@<7D4J<< BD74A<K9E><I EB98<A9A<=. #B 84AAO@ @AB7BK<E?9AAOI <EE?98B64A<=, 

8?<F9?PAB9 CD<@9A9A<9 >4C9?PAB7B BDBL9A<S EBCDB6B:849FES CBEF9C9AAO@ 

G@9APL9A<9@ EB89D:4A<S 7G@GE4 6 69DIA9@ 7BD<;BAF9, KFB E6S;4AB E 

4>F<6<;4J<9= CDBJ9EEB6 @<A9D4?<;4J<< BD74A<K9E>B7B 69M9EF64 < 97B 

C9D9D4ECD989?9A<9@ CB CBK69AAB@G CDBH<?R (�G59AB> E EB46F., 2021; #G74K96 E 

EB46F., 2019). 

� IB89 <EE?98B64A<= 9:97B8AB CDB6B8<?< ?45BD4FBDAO= 4A4?<; CBK69AAOI 

B5D4;JB6, D9;G?PF4FO >BFBDB7B CD98EF46?9AO 6 F45?<J4I 3.1533.17. �E9 

BCD989?9A<S 6OCB?AS?<EP E GKёFB@ 8BCGEF<@B= CB7D9LABEF< ?45BD4FBDAOI 

<;@9D9A<=, EBBF69FEF6GRM9= FD95B64A<S@ 89=EF6GRM<I �"%&. �?S >4:8B7B 

47DBI<@<K9E>B7B CB>4;4F9?S (pHKCl, N3NH¤, N3NO£, P¢O¥, K¢O, 7G@GE) 6 
F45?<J4I CD<6989AO ED98A<9 ;A4K9A<S < 8B69D<F9?PAO9 <AF9D64?O, D4EEK<F4AAO9 

CD< GDB6A9 69DBSFABEF< P = 0,95. #D98EF46?9AAO9 8B69D<F9?PAO9 <AF9D64?O 

I4D4>F9D<;GRF 8<4C4;BA ;A4K9A<=, 6 CD989?4I >BFBDB7B E 69DBSFABEFPR 95 % 

A4IB8<FES <EF<AA4S 69?<K<A4 <EE?98G9@B7B CB>4;4F9?S. �?S EF4F<EF<K9E>B= 

BJ9A>< 8BEFB69DABEF< D4;?<K<= @9:8G 64D<4AF4@< BCOF4 8BCB?A<F9?PAB 5O?4 

D4EEK<F4A4 !%$. 
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&45?<J4 3.15 3 %B89D:4A<9 BEAB6AOI Q?9@9AFB6 C<F4A<S < BD74A<K9E>B7B 

69M9EF64 6 CBK69 CD< D4;AOI D9:<@4I G6?4:A9A<S (2023 7.) 

$9:<@ BDBL9A<S �8. D! (KCL) 
N-NH4, 

@7/>7  
N-NO3, 

@7/>7  
$2"5,  

@7/>7  
�2",  
@7/>7  

�G@GE,  
% 

EBDF �B?BK496>4 
60-80% !� 5,23 ± 0,20 29,0 ± 2,9 3,8 ± 0,8 133± 16,0 186,6±18,7 3,8± 0,6 

70-90% !� 5,48 ±0,20 29,2 ± 2,9 3,5 ± 0,7 84,2±10,1 95,7±14,4 3,5± 0,5 

80-100% !� 5,84 ±0,20 29,6 ± 3,0 9,2 ± 0,7 346±41,5 471,7±47,2 3,7± 0,6 

�BAFDB?P (59; BDBL9A<S) 5,07 ±0,20 28,4 ± 2,8 3,6 ± 0,7 104± 12,5 301,7±30,0 3,1± 0,5 

!%$ 0,29 0,32 0,23 5,32 4,34 0,19 

EBDF  B?B89:A4S 
60-80% !� 5,22±0,20 30,8± 2,3 3,6± 0,7 168± 20,2 181,1±18,1 3,5± 0,5 

70-90% !� 5,49±0,20 31,1± 2,3 3,1± 0,6 181± 21,7 218,1±21,8 4,0± 0.6 

80-100% !� 5,70±0,20 32,1± 2,4 3,4± 0,7 251± 30,1 432,6±43,3 3,1± 0.5 

�BAFDB?P (59; BDBL9A<S) 4,05±0,20 29,3± 2,9 3,2± 0,6 53,5± 6,4 89,3±13,4 3,3± 0,5 

!%$ 0,16 0,46 0,19 5,05 3,55 0,19 

 

$9;G?PF4FO <EE?98B64A<=, CB?GK9AAO9 6 2023 7B8G, CB>4;4?<, KFB CBE?9 

6A9E9A<S BD74A<K9E><I G8B5D9A<= D4;?<K<S @9:8G 64D<4AF4@< BCOF4 CB 

5B?PL<AEF6G 47DBI<@<K9E><I CB>4;4F9?9= 5O?< 6OD4:9AO E?45B. #D<@9A9A<9 

BDBL9A<S ECBEB5EF6B64?B 6OD46A<64A<R D94>J<< CBK69AAB= ED98O < CB6OL9A<R 

8BEFGCABEF< BEAB6AOI Q?9@9AFB6 @<A9D4?PAB7B C<F4A<S 4 HBEHBD4, >4?<S < 

4;BF4, A4<5B?99 ;4@9FAB CD< CB889D:4A<< 6?4:ABEF< CBK6O A4 GDB6A9 803100 % 

!�. #D< QFB@ EB89D:4A<9 7G@GE4 EBID4AS?BEP CD4>F<K9E>< A9<;@9AAO@, KFB 

E6<89F9?PEF6G9F B D46AB@9DAB@ D4ECD989?9A<< 6A9EёAAB7B BD74A<K9E>B7B 

@4F9D<4?4 CB BCOFAB@G GK4EF>G. 

�A4?<; EB6B>GCABEF< <EE?98G9@OI CB>4;4F9?9= CB>4;4?, KFB A4<5B?99 

5?47BCD<SFAO9 GE?B6<S 5O?< EHBD@<DB64AO CD< D9:<@9 G6?4:A9A<S 70390 % 

!�. �?S 84AAB7B 64D<4AF4 5O?4 I4D4>F9DA4 6OEB>4S B59EC9K9AABEFP D4EF9A<= 

Q?9@9AF4@< C<F4A<S CD< EBID4A9A<< G@9D9AAB= ><E?BFABEF< CBK6O < 

EF45<?PAB7B EB89D:4A<S BD74A<K9E>B7B 69M9EF64. %F4F<EF<K9E>4S B5D45BF>4 

D9;G?PF4FB6 2023 7B84 CB>4;4?4, KFB D4;?<K<S @9:8G 64D<4AF4@< BDBL9A<S CB 

5B?PL<AEF6G <EE?98B64AAOI CB>4;4F9?9= (D!, N-NH¤, N-NO£, 7G@GE) A4IB8<?<EP 
6 CD989?4I 8B69D<F9?PAOI <AF9D64?B6, KFB E6<89F9?PEF6G9F B A96OEB>B= 
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CDBEFD4AEF69AAB= <;@9AK<6BEF< 47DBI<@<K9E><I E6B=EF6 CBK6O 6 C9D6O= 7B8 

CBE?9 6A9E9A<S BD74A<K9E><I G8B5D9A<= (100 F/74 E BC<?>4@<). !95B?PL<9 

;A4K9A<S !%$ (0,1630,46 8?S CB>4;4F9?9= D! < EB89D:4A<S 4;BF4) G>4;O64RF A4 

6OEB>GR FBKABEFP 6OCB?A9AAOI <;@9D9A<= < CB8F69D:84RF EF4F<EF<K9E>GR 

8BEFB69DABEFP D4;?<K<=, 6OS6?9AAOI @9:8G <;GK49@O@< D9:<@4@< BDBL9A<S 

(�G59AB> E EB46F., 20254). 

&45?<J4 3.16 3 %B89D:4A<9 BEAB6AOI Q?9@9AFB6 C<F4A<S < BD74A<K9E>B7B 

69M9EF64 6 CBK69 CD< D4;AOI D9:<@4I G6?4:A9A<S (2024 7.) 

$9:<@ BDBL9A<S �8. D! (KCL) 
N-NH4, 

@7/>7  
N-NO3, 

@7/>7  
$2"5,  

@7/>7  
�2",  
@7/>7  

�G@GE,  
% 

EBDF �B?BK496>4 
60-80% !� 5,75 ± 0,20 38,3± 2,9 6,6± 0,5 336,0± 40,3  535,6±53,6  4,4± 0,7 

70-90% !� 5,84 ± 0,20 39,2± 2,9 15,9± 1,2 199,0± 23,9 234,9±23,5 4,2± 0,6 

80-100% !� 5,96 ± 0,20 41,9± 3,1 3,3± 0,7 285,0± 34,2 418,4±41,8 2,7± 0,5 

�BAFDB?P (59; BDBL9A<S) 5,49 ± 0,20 36,2± 2,7 16,8± 1,3 342,0± 41,0 424,1±42,1 1,4± 0,4 

!%$ 0,58 0,54 0,46 6,32 5,67 0,19 

EBDF  B?B89:A4S 
60-80% !� 5,63±0,20 39,1± 2,9 4,1± 0,8 378,0±45,5 528,8±52,9 2,0± 0,4 

70-90% !� 5,88±0,20 40,3±3,0 8,0± 0,6 332,0±39,8 536,9±53,7 1,9± 0,4 

80-100% !� 6,03±0,20 44,1± 3,3 4,6± 0,9 322,0±38,6 300,1±30,0 2,0± 0,4 

�BAFDB?P (59; BDBL9A<S) 5,51±0,20 36,4± 2,7 3,6± 0,7 364,0±43,7 517,2±51,7 1,6± 0,3 

!%$ 0,13 0,52 0,25 6,17 5,65 0,19 

 

� 2024 7B8G 5O?< BFB5D4AO < CDB6989AO <EE?98B64A<S CBK69AAOI B5D4;JB6 

E J9?PR BCD989?9A<S EB89D:4A<S BEAB6AOI Q?9@9AFB6 @<A9D4?PAB7B C<F4A<S < 

BD74A<K9E>B7B 69M9EF64 CD< D4;?<KAOI D9:<@4I G6?4:A9A<S. #B?GK9AAO9 

D9;G?PF4FO CD98EF46?9AO 6 F45?<J9 3.16. 

$9;G?PF4FO <EE?98B64A<=, 6OCB?A9AAOI 6 2024 7B8G, E6<89F9?PEF6GRF B 

CB?B:<F9?PAB@ 6?<SA<< >4C9?PAB7B BDBL9A<S A4 47DBI<@<K9E>B9 EBEFBSA<9 

CBK6O CB ED46A9A<R E 64D<4AFB@ 59; BDBL9A<S. !4<5B?99 5?47BCD<SFAO9 

CB>4;4F9?< 5O?< CB?GK9AO CD< CB889D:4A<< 6?4:ABEF< CBK6O A4 GDB6A9 60380 % 

!� 8?S EBDF4 �B?BK496>4 < 70390 % !� 8?S EBDF4  B?B8ё:A4S. �@9AAB CD< QF<I 

D9:<@4I BF@9K4?<EP A4<5B?99 BCF<@4?PAO9 ;A4K9A<S D!, CB6OL9AAB9 
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EB89D:4A<9 4@@BA<=AB7B 4;BF4, CB86<:AOI EB98<A9A<= HBEHBD4 < >4?<S, 4 F4>:9 

?GKL99 EBID4A9A<9 BD74A<K9E>B7B 69M9EF64 6 CBK69. #B889D:4A<9 6?4:ABEF< A4 

GDB6A9 803100 % !� FD95G9F 5B?99 FM4F9?PAB7B >BAFDB?S D9:<@4 CB?<64, 

CBE>B?P>G <;5OFBKAB9 G6?4:A9A<9 @B:9F ECBEB5EF6B64FP GE<?9A<R CDBJ9EEB6 

6O@O64A<S >4?<S < EA<:9A<R EB89D:4A<S 7G@GE4. � 64D<4AF9 59; BDBL9A<S, 

A4CDBF<6, A45?R84?<EP 5B?99 6OEB>4S ><E?BFABEFP CBK6O < @9A99 5?47BCD<SFA4S 

B59EC9K9AABEFP D4EF9A<= Q?9@9AF4@< @<A9D4?PAB7B C<F4A<S. 

%F4F<EF<K9E>4S B5D45BF>4 D9;G?PF4FB6 CB>4;4?4, KFB 6 2024 7B8G 

8B69D<F9?PAO9 <AF9D64?O 8?S 5B?PL<AEF64 CB>4;4F9?9= B59EC9K9AABEF< 

Q?9@9AF4@< C<F4A<S, BEB59AAB P¢O¥ < K¢O, B>4;4?<EP L<D9 CB ED46A9A<R E 
CD98O8GM<@ 7B8B@. 1FB E6S;4AB E G69?<K9A<9@ D4;?<K<= @9:8G 64D<4AF4@< < 

6AGFD< CB6FBDABEF9= 6B 6FBDB= E9;BA CBE?9 6A9E9A<S BD74A<K9E><I G8B5D9A<=. 

!9E@BFDS A4 QFB, ;A4K9A<S !%$ CB 5B?PL<AEF6G <EE?98G9@OI CB>4;4F9?9= 5O?< 

@9APL9 69?<K<AO D4;?<K<= @9:8G 64D<4AF4@< BCOF4, KFB CB8F69D:849F 

EF4F<EF<K9E>GR 8BEFB69DABEFP 6OS6?9AAOI ;4>BAB@9DABEF9=. 

�?S BJ9A>< 84?PA9=L9= 8<A4@<>< 47DBI<@<K9E><I E6B=EF6 CBK6O 6 2025 

7B8G 5O? CDB698ёA BK9D98AB= BF5BD CBK69AAOI B5D4;JB6 E CBE?98GRM<@ 

BCD989?9A<9@ EB89D:4A<S BEAB6AOI Q?9@9AFB6 @<A9D4?PAB7B C<F4A<S < 

BD74A<K9E>B7B 69M9EF64 CD< D4;?<KAOI D9:<@4I G6?4:A9A<S. #B?GK9AAO9 

D9;G?PF4FO CD98EF46?9AO 6 F45?<J9 3.17. 

&45?<J4 3.17 3 %B89D:4A<9 BEAB6AOI Q?9@9AFB6 C<F4A<S < BD74A<K9E>B7B 

69M9EF64 6 CBK69 CD< D4;AOI D9:<@4I G6?4:A9A<S (2025 7.) 

$9:<@ BDBL9A<S �8. D! (KCL) 
N-NH4, 

@7/>7  
N-NO3, 

@7/>7  
$2"5, @7/>7 �2", @7/>7  

�G@GE,  
% 

EBDF �B?BK496>4 
60-80% !� 6,15 ± 0,20 48,8 ± 3,7 4,6 ± 0,9 401,0±48,1 493,7±49,4 4,5± 0,7 

70-90% !� 6,18 ± 0,20 53,4 ± 4,0 3,2 ± 0,6 200,0± 24,0  273,5± 27,4 4,3± 0,6 

80-100% !� 6,22 ± 0,20 55,2 ± 4,1 4,0 ± 0,8 299,0±35,9 367,5± 36,8 1,4± 0,3 

�BAFDB?P (59; BDBL9A<S) 5,91 ± 0,20 44,3 ± 3,3 8,6 ± 0,6 380,0±45,6 545,6± 54,7 0,7± 0,1 

!%$ 0,16 0,58 0,24 6,59 5,66 0,19 

EBDF  B?B89:A4S  
60-80% !� 6,20 ± 0,20 54,4 ± 4,1 5,4 ± 0,4 418,0±50,2 508,6± 50,9 5,1± 0,5 
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$9:<@ BDBL9A<S �8. D! (KCL) 
N-NH4, 

@7/>7  
N-NO3, 

@7/>7  
$2"5, @7/>7 �2", @7/>7  

�G@GE,  
% 

70-90% !� 6,36 ± 0,20 43,5 ± 3,2 5,0 ± 1,0 395,0±47,4 557,7± 55,8 6,3± 0,6 

80-100% !� 6,87 ± 0,20 58,2 ± 4,4 3,9 ± 0,8 116,0± 13,9 133,8± 13,4 2,0± 0,4 

�BAFDB?P (59; BDBL9A<S) 5,98 ± 0,20 31,8 ± 2,4 5,9 ± 0,4 407,0± 48,8 597,4± 59,7 1,2± 0,2 

!%$ 0,18 0,64 0,23 5,07 5,98 0,25 

 

�A4?<; D9;G?PF4FB6, CB?GK9AAOI 6 2025 7B8G, CB>4;4? G@9APL9A<9 L<D<AO 

8B69D<F9?PAOI <AF9D64?B6 CB ED46A9A<R E CD98O8GM<@ 7B8B@, KFB 

E6<89F9?PEF6G9F B CBEF9C9AAB= EF45<?<;4J<< 47DBI<@<K9E><I E6B=EF6 CBK6O < 

6OD46A<64A<< 9ё EBEFBSA<S CB8 6B;89=EF6<9@ 8?<F9?PAB7B CD<@9A9A<S 

>4C9?PAB7B BDBL9A<S. #D< QFB@ ;A4K9A<S !%$ BEF464?<EP A4 GDB6A9, 

CB;6B?SRM9@ 8BEFB69DAB BJ9A<64FP D4;?<K<S @9:8G <EE?98G9@O@< D9:<@4@< 

G6?4:A9A<S. �?S 4@@BA<=AB7B 4;BF4 69?<K<A4 !%$ EBEF46<?4 0,5130,64, 8?S 

A<FD4FAB7B 4;BF4 4 0,2330,30, 4 8?S EB89D:4A<S P¢O¥ < K¢O 4 B>B?B 637 @7/>7. 

#B?GK9AAO9 ;A4K9A<S CB8F69D:84RF EF4F<EF<K9E>GR ;A4K<@BEFP D4;?<K<= @9:8G 

64D<4AF4@< E 6?4:ABEFPR CBK6O 60380 % < 70390 % !� CB ED46A9A<R E 

>BAFDB?9@ < D9:<@B@ 803100 % !�. 

$9;G?PF4FO <EE?98B64A<= E6<89F9?PEF6GRF B FB@, KFB CB889D:4A<9 

6?4:ABEF< CBK6O 6 BCF<@4?PAOI CD989?4I ECBEB5EF6G9F EBID4A9A<R 9ё 

C?B8BDB8<S. !4CDBF<6, KD9;@9DAB9 G6?4:A9A<9 EBCDB6B:849FES EF4F<EF<K9E>< 

8BEFB69DAO@ EA<:9A<9@ EB89D:4A<S 7G@GE4, 4 F4>:9 GE<?9A<9@ CDBJ9EEB6 

6O@O64A<S >4?<S < HBEHBD4. 

� GE?B6<SI 2025 7B84 CD<@9A9A<9 >4C9?PAB7B BDBL9A<S ECBEB5EF6B64?B 

EF45<?<;4J<< D94>J<< CBK69AAB= ED98O < <;@9A9A<R EBBFABL9A<S @<A9D4?PAOI 

HBD@ 4;BF4 6 EFBDBAG G69?<K9A<S 8B?< 4@@BA<=AB7B 4;BF4. !4<5B?99 

5?47BCD<SFAO9 CB>4;4F9?< EBID4AABEF< BD74A<K9E>B7B 69M9EF64 < 

B59EC9K9AABEF< Q?9@9AF4@< C<F4A<S 5O?< CB?GK9AO CD< CB889D:4A<< 6?4:ABEF< 

CBK6O A4 GDB6A9 60380 % !�. �?S EBDF4  B?B8ё:A4S 5?<;><9 D9;G?PF4FO CB 

EB89D:4A<R BD74A<K9E>B7B 69M9EF64 BF@9K4?<EP F4>:9 CD< D9:<@9 70390 % !�, 

B8A4>B 84?PA9=L99 G69?<K9A<9 6?4:ABEF< 8B 803100 % !� EBCDB6B:84?BEP 
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F9A89AJ<9= > EA<:9A<R EB89D:4A<S >4?<S. �4D<4AF E CB889D:4A<9@ 6?4:ABEF< 

803100 % !� I4D4>F9D<;B64?ES GE<?9A<9@ 6O@O64A<S CB86<:AOI EB98<A9A<= 

HBEHBD4 < >4?<S, 4 F4>:9 G@9APL9A<9@ EB89D:4A<S BD74A<K9E>B7B 69M9EF64. � 

E6BR BK9D98P, A4 >BAFDB?PAB@ 64D<4AF9 59; BDBL9A<S A45?R84?BEP A4>BC?9A<9 

A<FD4FAB= HBD@O 4;BF4 (NO£⁻) CD< B8AB6D9@9AAB@ EA<:9A<< EB89D:4A<S 
BD74A<K9E>B7B 69M9EF64 6 CBK69. 

�O6B8O CB 7?469 

1. �A4?<; <EIB8AB7B EBEFBSA<S CBK6O CB>4;4?, KFB 8B ;4>?48>< E484 BA4 

I4D4>F9D<;B64?4EP IBDBLB 6OD4:9AAB= Q?R6<4?PAB-<??R6<4?PAB= 

8<HH9D9AJ<4J<9= CDBH<?S < 5?47BCD<SFAO@< 47DBH<;<K9E><@< < 

47DBI<@<K9E><@< E6B=EF64@<. #4IBFAO= E?B= BF?<K4?ES 6OEB><@ EB89D:4A<9@ 

BD74A<K9E>B7B 69M9EF64, E?45B><E?B= D94>J<9= CBK69AAB= ED98O, IBDBL9= 

B59EC9K9AABEFPR CB86<:AO@< HBD@4@< HBEHBD4 < >4?<S, 4 EB89D:4A<9 FS:ё?OI 

@9F4??B6 A9 CD96OL4?B 8BCGEF<@OI ;A4K9A<=, KFB E6<89F9?PEF6B64?B B5 

BFEGFEF6<< CD<;A4>B6 F9IAB79AAB7B ;47DS;A9A<S. 

2. � IB89 6OD4M<64A<S @B?B8OI A4E4:89A<= 6<LA< E <ECB?P;B64A<9@ 

>4C9?PAB7B BDBL9A<S 6 CBK69 5O?< BF@9K9AO ;4>BAB@9DAO9 <;@9A9A<S 

BF89?PAOI 47DBI<@<K9E><I CB>4;4F9?9=. �4 C9D<B8 <EE?98B64A<= A45?R84?BEP 

G@9D9AAB9 G@9APL9A<9 EB89D:4A<S 7G@GE4, A9>BFBDB9 CB6OL9A<9 ><E?BFABEF< < 

C9D9D4ECD989?9A<9 Q?9@9AFB6 @<A9D4?PAB7B C<F4A<S CB CBK69AAB@G CDBH<?R. 

�@9EF9 E F9@ 6OS6?9AAO9 <;@9A9A<S A9 B>4;4?< EGM9EF69AAB7B BFD<J4F9?PAB7B 

6?<SA<S A4 B5M99 EBEFBSA<9 CBK6O: 9ё 47DBI<@<K9E><9 E6B=EF64 EBID4A<?<EP A4 

G8B6?9F6BD<F9?PAB@ GDB6A9, 4 CD<;A4>B6 Q>B?B7<K9E>B7B A95?47BCB?GK<S 

GEF4AB6?9AB A9 5O?B. 

3. �?S EBID4A9A<S < CB6OL9A<S C?B8BDB8<S CBK6O CD< 84?PA9=L9= 

Q>EC?G4F4J<< E484 D9>B@9A8G9FES CB889D:<64FP BCF<@4?PAGR ><E?BFABEFP 

CBK69AAB7B D4EF6BD4, D97G?SDAB CBCB?ASFP EB89D:4A<9 BD74A<K9E>B7B 69M9EF64, 

6ABE<FP HBEHBDAO9 < >4?<=AO9 G8B5D9A<S K9D9; E<EF9@G >4C9?PAB7B BDBL9A<S < 

CD98BF6D4M4FP GC?BFA9A<9 C4IBFAB7B E?BS. $94?<;4J<S 84AAOI @9DBCD<SF<= 
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CB;6B?<F EBID4A<FP 6OEB>GR 47DBH<;<K9E>GR < 47DBI<@<K9E>GR CDB8G>F<6ABEFP 

CBK6O 6 GE?B6<SI 6OD4M<64A<S 6<LAё6B7B E484. 

4. #B D9;G?PF4F4@ <EE?98B64A<=, 6OCB?A9AAOI 6 202332025 77., 

GEF4AB6?9AB, KFB D9:<@ >4C9?PAB7B BDBL9A<S B>4;O649F 6?<SA<9 A4 

47DBI<@<K9E>B9 EBEFBSA<9 CBK6O CB8 @B?B8O@< A4E4:89A<S@< 6<LA< EBDFB6 

�B?BK496>4 <  B?B8ё:A4S. !4<5B?99 5?47BCD<SFAO9 <;@9A9A<S >B@C?9>E4 

47DBI<@<K9E><I CB>4;4F9?9= A45?R84?<EP CD< CB889D:4A<< 6?4:ABEF< CBK6O 6 

CD989?4I 60380 % !� 8?S EBDF4 �B?BK496>4 < 70390 % !� 8?S EBDF4  B?B8ё:A4S. 

#D9<@GM9EF6B G>4;4AAOI D9:<@B6 CB8F69D:89AB EF4F<EF<K9E>< 8BEFB69DAO@< 

D4;?<K<S@< CB BEAB6AO@ CB>4;4F9?S@ C?B8BDB8<S CBK6O. 
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����� IV. �"�"#"&$����!�� � $��� / "$",�!�3  "�"�"�" 

��,!��"�" %��� #$� ��#��0!"  "$",�!�� 

4.1. $9:<@O BDBL9A<S 

�?S B59EC9K9A<S ;484AAOI EI9@B= BCOF4 CD98CB?<6AOI GDB6A9= 6?4:ABEF< 

CBK6O 5O?< D4;D45BF4AO EBBF69FEF6GRM<9 D9:<@O >4C9?PAB7B BDBL9A<S. �?S 

>4:8B7B <; A<I BCD989?S?< 69?<K<AG CB?<6AB= < BDBE<F9?PAB= ABD@, >B?<K9EF6B 

CB?<6B6 6 F9K9A<9 6979F4J<BAAB7B C9D<B84 < CDB8B?:<F9?PABEFP <AF9D64?B6 

@9:8G A<@<. "EAB6AO9 C4D4@9FDO D4;D45BF4AAOI D9:<@B6 CD98EF46?9AO 6 

F45?<J9 4.1. 

�A4?<; CB?GK9AAOI 84AAOI CB>4;4?, KFB CBFD95ABEFP A4E4:89A<= 6 

8BCB?A<F9?PAB@ 6B8BB59EC9K9A<< ;4@9FAB <;@9AS?4EP 6 ;46<E<@BEF< BF 

@9F9BDB?B7<K9E><I GE?B6<= >BA>D9FAB7B 7B84 < GEF4AB6?9AAB7B 8<4C4;BA4 

CD98CB?<6AB= 6?4:ABEF< CBK6O.  4>E<@4?PAO= B5Nё@ BDBE<F9?PAB= 6B8O 

CBFD95B64?ES 6 2023 7B8G. � 2025 7B8G 5B?99 5?47BCD<SFAB9 D4ECD989?9A<9 

4F@BEH9DAOI BE48>B6 CB;6B?<?B EB>D4F<FP BDBE<F9?PAO9 ABD@O CB 6E9@ 

<EE?98G9@O@ 64D<4AF4@ 8B @<A<@4?PAOI ;4 C9D<B8 A45?R89A<= ;A4K9A<=. 

&45?<J4 4.1 3 %D46A<F9?PA4S I4D4>F9D<EF<>4 D9:<@B6 BDBL9A<S @B?B8B7B 
E484 6<LA< 

#B>4;4F9?P 

$9:<@ BDBL9A<S 
60-80% !� 70-90% !� 80-100% !� 

�B8 <EE?98B64A<S 
2023 2024 2025 2023 2024 2025 2023 2024 2025 

"DBE<F9?PA4S 
ABD@4,       

690,1 559,6 440,7 896,9 732,9 524,6 1185,6 1127,1 778,6 

%D98ASS 
CB?<6A4S 
ABD@4,       

49,3 37,3 36,7 47,2 38,6 34,9 43,8 40,3 41,0 

+<E?B 
CB?<6B6 14 15 12 19 19 15 27 28 19 

 9:CB?<6AB= 
C9D<B8, 8A< 9 8 10 6 6 7 5 5 5 

!4<@9APL<9 ;4FD4FO BDBE<F9?PAB= 6B8O 5O?< GEF4AB6?9AO CD< 

CB889D:4A<< 6?4:ABEF< CBK6O 6 8<4C4;BA9 60380 % !�. � 2023, 2024 < 2025 77. 

BDBE<F9?PAO9 ABD@O EBEF46<?< EBBF69FEF69AAB 690,10; 559,60 < 440,70 @³/74. �4 

6979F4J<BAAO= C9D<B8 CDB6B8<?< BF 12 8B 15 CB?<6B6, CD< QFB@ 
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CDB8B?:<F9?PABEFP @9:CB?<6AB7B C9D<B84 EBEF46?S?4 8310 8A9=. #B?GK9AAO9 

D9;G?PF4FO CB>4;O64RF, KFB 84AAO= D9:<@ I4D4>F9D<;G9FES BFABE<F9?PAB 

A96OEB>B= CBFD95ABEFPR 6 BDBE<F9?PAB= 6B89 < CB;6B?S9F CB889D:<64FP 

;484AAO= 8<4C4;BA 6?4:ABEF< CD< ED46A<F9?PAB CDB8B?:<F9?PAOI <AF9D64?4I 

@9:8G CB?<64@<. 

#B6OL9A<9 A<:A9= < 69DIA9= 7D4A<J D97G?<DG9@B7B 8<4C4;BA4 8B 70390 % 

!� EBCDB6B:84?BEP G69?<K9A<9@ B5Nё@4 CB84649@B= 6B8O. "DBE<F9?PA4S ABD@4 

CB 7B84@ <EE?98B64A<= EBEF46?S?4 896,9; 732,90 < 524,60 @³/74 EBBF69FEF69AAB. 

�?S CB889D:4A<S ;484AAB= 6?4:ABEF< FD95B64?BEP CDB6989A<9 15319 CB?<6B6 ;4 

E9;BA, 4 <AF9D64?O @9:8G A<@< EB>D4M4?<EP 8B 637 8A9=. &4><@ B5D4;B@, 

CB889D:4A<9 5B?99 6OEB>B7B GDB6AS 6?47BB59EC9K9AABEF< FD95B64?B G69?<K9A<S 

K4EFBFO CB84K< 6B8O. 

!4<5B?99 <AF9AE<6AO= D9:<@ BDBL9A<S EBBF69FEF6B64? 8<4C4;BAG 803100 

% !�. � 202332024 77. 69?<K<A4 BDBE<F9?PAB= ABD@O A4IB8<?4EP 6 CD989?4I 

1185,631127,1 @³/74, 4 6 2025 7. G@9APL<?4EP 8B 778,6 @³/74. +<E?B CB?<6B6 CD< 

F4>B@ D9:<@9 8BEF<74?B 19328 ;4 6979F4J<BAAO= C9D<B8 CD< EB>D4M9A<< 

@9:CB?<6AB7B <AF9D64?4 8B 5 8A9=. %?98B64F9?PAB, G69?<K9A<9 CB889D:<649@B7B 

GDB6AS 6?4:ABEF< CBK6O ;4>BAB@9DAB EBCDB6B:84?BEP DBEFB@ BDBE<F9?PAB= 

ABD@O < K4EFBFO CB?<6B6, FB784 >4> 69?<K<A4 E9;BAAB7B 6B8BCBFD95?9A<S 

EGM9EF69AAB ;46<E9?4 BF B59EC9K9AABEF< 6979F4J<BAAB7B C9D<B84 4F@BEH9DAO@< 

BE48>4@<. 

#9D<B8<KABEFP CDB6989A<S CB?<6B6 BCD989?S?4EP @9F9BDB?B7<K9E><@< 

GE?B6<S@< 6979F4J<BAAB7B C9D<B84 (D<EGAB> 4.1 < 4.2). � 7B8O E CB6OL9AAB= 

B59EC9K9AABEFPR 4F@BEH9DAO@< BE48>4@< CBFD95ABEFP 6 8BCB?A<F9?PAB@ 

G6?4:A9A<< EA<:4?4EP, 6E?98EF6<9 K97B >B?<K9EF6B CB?<6B6 EB>D4M4?BEP, 4 

<AF9D64?O @9:8G A<@< G69?<K<64?<EP. #D< A98BEF4FBKAB@ 9EF9EF69AAB@ 

G6?4:A9A<< A45?R84?4EP B5D4FA4S ;4>BAB@9DABEFP: 8?S CB889D:4A<S ;484AAB7B 

GDB6AS 6?4:ABEF< CBK6O FD95B64?BEP 5B?99 K4EFB9 CDB6989A<9 CB?<6B6 CD< 

B8AB6D9@9AAB@ G@9APL9A<< CDB8B?:<F9?PABEF< @9:CB?<6AB7B C9D<B84. 
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$<EGAB> 4.1 3 �46<E<@BEFP BDBE<F9?PAB= ABD@O BF >B?<K9EF64 BE48>B6 ;4 

6979F4J<BAAO= C9D<B8 CB 64D<4AF4@ BCOF4 

�ECB?P;B64A<9 >4C9?PAB7B ECBEB54 BDBL9A<S B59EC9K<?B 6B;@B:ABEFP 

D97G?<DB64A<S 6B8AB7B D9:<@4 A9CBED98EF69AAB 6 >BDA9B5<F49@B@ E?B9 CBK6O < 

CB889D:4A<S 97B 6?4:ABEF< 6 CD989?4I, GEF4AB6?9AAOI EI9@B= BCOF4. � 

;46<E<@BEF< BF 69?<K<AO CD98CB?<6AB7B CBDB74 < @9F9BDB?B7<K9E><I GE?B6<= 

>BA>D9FAB7B 6979F4J<BAAB7B C9D<B84 <AF9D64?O @9:8G CB?<64@< EBEF46?S?< 53

10 8A9=.  

$4;D45BF4AAO9 D9:<@O >4C9?PAB7B BDBL9A<S 6B 6;4<@BE6S;< E <;@9A9A<9@ 

BEAB6AOI @9F9BDB?B7<K9E><I CB>4;4F9?9= < 8<A4@<>B= 6?4:ABEF< CBK6O CB 

64D<4AF4@ BCOF4 CD98EF46?9AO A4 D<EGA>4I 4.334.14. !4 A<I BFD4:9AO 

ED98A9EGFBKA4S F9@C9D4FGD4 < BFABE<F9?PA4S 6?4:ABEFP 6B;8GI4, EGFBKAB9 

>B?<K9EF6B 4F@BEH9DAOI BE48>B6, 4 F4>:9 <;@9A9A<9 6?4:ABEF< CBK6O A4 

CDBFS:9A<< 6979F4J<BAAB7B C9D<B84. 

y = -0,3259x + 513,68 

R² = 0,899 

y = -0,2238x + 490,8 

R² = 0,9489 

y = -0,194x + 529,94 

R² = 0,9912 
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$<EGAB> 4.2 3 �46<E<@BEFP K<E?4 CB?<6B6 BF >B?<K9EF64 BE48>B6 ;4 

6979F4J<BAAO= C9D<B8 CB 64D<4AF4@ BCOF4 

�979F4J<BAAO= E9;BA 6 2023 7B8G I4D4>F9D<;B64?ES A9D46AB@9DAO@ 

D4ECD989?9A<9@ BE48>B6. %D98A9EGFBKA4S F9@C9D4FGD4 6B;8GI4 6 @49 EBEF46?S?4 

3,1319,1 °%, 6 <RA9 4 9,5321,7 °%, @4>E<@4?PAO9 ;A4K9A<S 6 <R?93A4K4?9 467GEF4 

8BEF<74?< 24326 °%, 6 E9AFS5D9 F9@C9D4FGD4 CBA<:4?4EP 8B 12316 °%. "E48>< 

6OC484?< CD9<@GM9EF69AAB ?<6A96O@ B5D4;B@, E A4<5B?PL9= <AF9AE<6ABEFPR 6B 

6FBDB= CB?B6<A9 <R?S (EGFBKAO9 EG@@O 8B 20330 @@), FB784 >4> E9AFS5DP 

BF?<K4?ES @<A<@4?PAO@ >B?<K9EF6B@ BE48>B6 < CD9B5?484A<9@ EGI<I 8A9=. 

"FABE<F9?PA4S 6?4:ABEFP 6B;8GI4 6 F9K9A<9 C9D<B84 5O?4 6 BEAB6AB@ 

CB6OL9AAB= < EBEF46?S?4 70390 %, E >D4F>B6D9@9AAO@< EA<:9A<S@< 8B 50360 % 

6 A4<5B?99 FёC?O9 < EGI<9 C9D<B8O. �4EGL?<6O= I4D4>F9D 6 >BAJ9 6979F4J<< @B7 

B7D4A<K<64FP CB;8A9E9;BAAO9 DBEFB6O9 CDBJ9EEO 6<LA<, BEB59AAB 6 64D<4AF4I 

59; BDBL9A<S. �<A4@<>4 ED98A9EGFBKAB= F9@C9D4FGDO, ED98A9EGFBKAB= 

BFABE<F9?PAB= 6?4:ABEF< 6B;8GI4, >B?<K9EF64 6OC46L<I ;4 EGF>< BE48>B6 < 

6?4:ABEF< CBK6O CB 64D<4AF4@ BCOF4 ;4 6979F4J<BAAO= C9D<B8 E 2023 CB 2025 

7B8 CB>4;4A4 A4 D<EGA>4I 4.334.14.  

 

 

y = -0,0302x + 23,628 

R² = 0,7174 
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$<EGAB> 4.3 3 �<A4@<>4 6?4:ABEF< CBK6O D9:<@ BDBL9A<S @B?B8B7B 6<LA96B7B 

E484 6 64D<4AF9 BCOF4 60-80 % !�, 2023 7B8 
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$<EGAB> 4.4 3 �<A4@<>4 6?4:ABEF< CBK6O D9:<@ BDBL9A<S @B?B8B7B 6<LA96B7B 

E484 6 64D<4AF9 BCOF4 70390 % !�, 2023 7B8 
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$<EGAB> 4.5 3 �<A4@<>4 6?4:ABEF< CBK6O D9:<@ BDBL9A<S @B?B8B7B 6<LA96B7B 

E484 6 64D<4AF9 BCOF4 803100 % !�, 2023 7B8 
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� 2023 7B8G CD< BFABE<F9?PAB FёC?B@ 6979F4J<BAAB@ C9D<B89 < 

6OD4:9AAB= A9D46AB@9DABEF< BE48>B6, 6 FB@ K<E?9 89H<J<F9 6?47< 6 >BAJ9 ?9F4, 

8?S CB889D:4A<S 6?4:ABEF< CBK6O 6 CD989?4I 803100% !� CBFD95B64?BEP 

CDB6989A<9 27 CB?<6B6 E EG@@4DAB= BDBE<F9?PAB= ABD@B= 1185,6 @³/74, KFB 

EGM9EF69AAB CD96OL4?B CB>4;4F9?< D9:<@B6 70390% !� (19 CB?<6B6, 896,9 

@³/74) < 60380% !� (14 CB?<6B6, 690,1 @³/74). #B6OL9AA4S K4EFBF4 CB?<6B6 

B5NSEAS9FES A9B5IB8<@BEFPR >B@C9AE4J<< 6OEB>B= <EC4DS9@BEF< CD< 

CB6OL9AAOI F9@C9D4FGD4I < CD98BF6D4M9A<S C9D9EOI4A<S >BDA9B5<F49@B7B 

E?BS. 

� 2024 7B8G, I4D4>F9D<;B646L9@ES 5B?99 D46AB@9DAO@ D4ECD989?9A<9@ 

BE48>B6 < CB6OL9AAB= BFABE<F9?PAB= 6?4:ABEFPR 6B;8GI4, EG@@4DAO9 

BDBE<F9?PAO9 ABD@O < ED98A<9 CB?<6AO9 ABD@O 6B 6E9I 64D<4AF4I EA<;<?<EP. 

&4>, CD< D9:<@9 70390% !� BDBE<F9?PA4S ABD@4 G@9APL<?4EP 8B 732,9 @³/74, 4 

ED98ASS CB?<6A4S ABD@4 4 8B 38,6 @³/74, CD< EBID4A9A<< K<E?4 CB?<6B6 (19). !4 

64D<4AF9 BDBL9A<S 60-80% !� >B?<K9EF6B CB?<6B6 G69?<K<?BEP 8B 15, CB?<6A4S 

ABD@4 8B 37,3 @³/74.  

� 2025 7B8G CD< EBID4A9A<< G@9D9AAB FёC?B7B F9@C9D4FGDAB7B D9:<@4, AB 

A4?<K<< C9D<B8B6 EA<:9A<S 6?4:ABEF< CBK6O 6 BF89?PAO9 H4;O 6979F4J<<, K<E?B 

CB?<6B6 EA<;<?BEP.  #D< D9:<@9 70390% !� (15 CB?<6B6), 803100% !� (19 

CB?<6B6), 60-80%!� (12 CB?<6B6). "DBE<F9?PAO9 ABD@O CD< QFB@ 5O?< A<:9, K9@ 

6 2023 7., KFB E6<89F9?PEF6G9F B 5B?99 D4J<BA4?PAB@ D4ECD989?9A<< BE48>B6. 

� GE?B6<SI *9AFD4?PAB7B !9K9DAB;9@PS D9:<@ >4C9?PAB7B BDBL9A<S 

B>4;O64? BCD989?SRM99 6?<SA<9 A4 HBD@<DB64A<9 6B8AB7B D9:<@4 CBK6O <, >4> 

E?98EF6<9, A4 DBEF < D4;6<F<9 @B?B8OI 89D96P96 6<LA< EBDFB6 �B?BK496>4 < 

 B?B8ё:A4S. �A4?<; @9F9BDB?B7<K9E><I GE?B6<= 6979F4J<BAAOI C9D<B8B6 20233

2025 77. CB>4;4?, KFB A9D46AB@9DAB9 D4ECD989?9A<9 BE48>B6 < >B?954A<S 

F9@C9D4FGDO 6B;8GI4 B5GE?B6?<64?< ;A4K<F9?PAO9 D4;?<K<S 6 8<A4@<>9 

6?4:ABEF< CBK6O, BEB59AAB 6 ;4EGL?<6O9 C9D<B8O ?9F4. � 7B8O E 89H<J<FB@ 

4F@BEH9DAOI BE48>B6 < CB6OL9AAO@< F9@C9D4FGD4@< 6B;8GI4 A45?R84?BEP 

GK4M9A<9 CB?<6B6 < G69?<K9A<9 BDBE<F9?PAOI ABD@, FB784 >4> 6 5B?99 6?4:AO9 
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7B8O CBFD95ABEFP 6 CB?<64I EA<:4?4EP, KFB BFD4:4?BEP A4 EF45<?PABEF< 

CB889D:4A<S ;484AAOI GDB6A9= CD98CB?<6AB= 6?4:ABEF<. 

#B889D:4A<9 6?4:ABEF< CBK6O 6 8<4C4;BA9 70390 % !� B59EC9K<64?B 

A4<5B?99 5?47BCD<SFAO9 GE?B6<S 8?S DBEF4 D4EF9A<=, KFB CDBS6?S?BEP 6 

@4>E<@4?PAOI ;A4K9A<SI 6OEBFO EF6B?4, C?BM48< ?<EFB6B= CB69DIABEF< < 

8<4@9FD4 LF4@54 G B5B<I EBDFB6. $9:<@ 803100 % !� F4>:9 ECBEB5EF6B64? 

G?GKL9A<R 5<B@9FD<K9E><I CB>4;4F9?9= CB ED46A9A<R E >BAFDB?9@, B8A4>B 6 

DS89 E?GK496 GEFGC4? BCF<@4?PAB@G D9:<@G 70390 % !�. #D< D9:<@9 60380 % 

!� CB?B:<F9?PAO= QHH9>F >4C9?PAB7B BDBL9A<S EBID4AS?ES, AB 6OD4:9AABEFP 

D94>J<< D4EF9A<= 5O?4 @9A99 ;A4K<F9?PAB=. �BAFDB?PAO= 64D<4AF 59; BDBL9A<S 

6B 6E9 7B8O <EE?98B64A<= I4D4>F9D<;B64?ES @<A<@4?PAO@< ;A4K9A<S@< 

<;GK49@OI CB>4;4F9?9=, KFB CB8F69D:849F B7D4A<K<64RM99 6?<SA<9 A98BEF4F>4 

6?47< A4 DBEFB6O9 CDBJ9EEO. 

4.2. �4C4EO 6?47< 6 CBK69 

"59EC9K9AABEFP D4EF9A<= 8BEFGCAB= 6?47B= S6?S9FES B8A<@ <; BEAB6AOI 

GE?B6<= ABD@4?PAB7B DBEF4 < D4;6<F<S E9?PE>BIB;S=EF69AAOI >G?PFGD. �?474 

EK<F49FES A98BEFGCAB= 8?S D4EF9A<= 6 FB@ E?GK49, 9E?< BA4 G89D:<649FES 

CBK69AAO@< K4EF<J4@< E E<?B=, CD96OL4RM9= CB7?BM4RMGR ECBEB5ABEFP 

>BDA96B= E<EF9@O. +9@ A<:9 BE@BF<K9E>B9 846?9A<9 CBK69AAB7B D4EF6BD4, F9@ 

?97K9 D4EF9A<S GE64<64RF EB89D:4MGRES 6 CBK69 6B8G. (�4GD<K96, 1975; 1989).  

� F45?<J4I 4.234.4 CD<6B8SFES ;A4K9A<S 6?4:ABEF< CBK6O < ;4C4EB6 6?47< 

A4 A4K4?B < >BA9J 89>48O >4:8B7B @9ESJ4 6979F4J<BAAOI C9D<B8B6 202332025 

7B84. 

� 2023 7. A4<5B?PL<9 ;4C4EO 6?47< A45?R84?<EP 6 A4<5B?99 G6?4:AёAAB@ 

64D<4AF9 803100 % !�, 789 6 F9K9A<9 6979F4J<BAAB7B C9D<B84 CB>4;4F9?< 6 

ED98A9@ EBEF46?S?< 180032000 @³/74. !9E>B?P>B A<:9 ;4C4EO 6?47< BF@9K4?<EP 6 

64D<4AF9 70390 % !�, 4 @<A<@4?PAO9 4 6 64D<4AF9 60380 % !� < A4 >BAFDB?9 

59; BDBL9A<S. !4<@9APL<9 ;4C4EO 6?47< 5O?< ;4H<>E<DB64AO A4 >BAFDB?9 6 

<RA93<R?9, >B784 6?4:ABEFP EA<:4?4EP 8B 86431065 @³/74, KFB EBBF69FEF6B64?B 
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43353 % !�. � 64D<4AF4I E >4C9?PAO@ BDBL9A<9@ 6?4:ABEFP CBK6O 

CB889D:<64?4EP A4 5B?99 EF45<?PAB@ GDB6A9, BEB59AAB 6 64D<4AF9 803100 % !�, 

789 6 BF89?PAO9 C9D<B8O ;4C4EO 6?47< CD96OL4?< 2200 @³/74. 

!4<5B?PL<9 ;4C4EO 6?47< 6 2024 7. BF@9K4?<EP 6 64D<4AF9 803100 % !�, 789 

6 F9K9A<9 6979F4J<BAAB7B C9D<B84 BA< 6 ED98A9@ EBEF46?S?< 180032200 @³/74. 

!9E>B?P>B A<:9 CB>4;4F9?< A45?R84?<EP 6 64D<4AF4I 70390 % !� < 60380 % !�. 

 <A<@4?PAO9 ;4C4EO 6?47< H<>E<DB64?<EP A4 >BAFDB?9 59; BDBL9A<S, BEB59AAB 6 

E9AFS5D9, >B784 6?4:ABEFP EA<:4?4EP 8B 6093756 @³/74, KFB EBBF69FEF6B64?B 29336 

%!�. � 64D<4AF4I E BDBL9A<9@ 6?4:ABEFP CBK6O EBID4AS?4EP A4 5B?99 

EF45<?PAB@ GDB6A9, KFB B59EC9K<64?B ?GKL<9 GE?B6<S 6?47BB59EC9K9AABEF< 

D4EF9A<=. 

� 2025 7. A4<5B?99 6OEB><9 ;4C4EO 6?47< F4>:9 5O?< I4D4>F9DAO 8?S 

64D<4AF4 803100 % !�, 789 6 BF89?PAO9 C9D<B8O CB>4;4F9?< 8BEF<74?< 2400 @³/74 

< 5B?99. �4D<4AFO 70390 % !� < 60380 % !� I4D4>F9D<;B64?<EP A9E>B?P>B 

@9APL<@<, AB 8BEF4FBKAB EF45<?PAO@< ;4C4E4@< 6?47< 6 F9K9A<9 6E97B 

6979F4J<BAAB7B C9D<B84. !4 >BAFDB?9 59; BDBL9A<S 6 C9D6B= CB?B6<A9 6979F4J<< 

A45?R84?BEP ;4@9FAB9 EA<:9A<9 6?4:ABEF< CBK6O, BEB59AAB 6 <RA9, >B784 

;4C4EO 6?47< G@9APL4?<EP 8B 102931155 @³/74 (49355 % !�). � J9?B@ CD<@9A9A<9 

>4C9?PAB7B BDBL9A<S ECBEB5EF6B64?B CB889D:4A<R BCF<@4?PAB7B GDB6AS 

6?4:ABEF< CBK6O < CD98BF6D4M4?B D9;>B9 <EEGL9A<9 >BDA9B5<F49@B7B E?BS. 
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&45?<J4 4.2 3 �?4:ABEFP CBK6O < ;4C4EO 6?47< ;4 >4:8GR 89>48G 6979F4J<BAAB7B C9D<B84 2023 7. CB 64D<4AF4@ BCOF4 
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>BA9J 
89>48O 

A4K4?B 
89>48O 

>BA9J 
89>48O 

A4K4?B 
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89>48O 

A4K4?B 
89>48O 

>BA9J 
89>48O 

 
4=

 

1 
@3/74 1508 1286 1487 1307 1447 1367 1528 1367 

% !� 75 64 74 65 72 68 76 68 

2 
@3/74 1608 1407 2010 1869 1809 1709 1930 1709 

% !� 80 70 100 93 90 85 96 85 

3 
@3/74 1709 1608 2010 1910 2010 1869 1809 1749 

% !� 85 80 100 95 100 93 90 87 

�
R
AP

 

1 
@3/74 1467 1206 1809 1648 1970 1849 1608 1407 

% !� 73 60 90 82 98 92 80 70 

2 
@3/74 1608 1568 1608 1588 1809 1648 1266 985 

% !� 80 78 80 79 90 82 63 49 

3 
@3/74 1508 1849 1588 1930 1608 2090 864 1367 

% !� 75 92 79 96 80 104 43 68 

�
R
?P

 

1 
@3/74 1849 1568 1910 1688 2090 1970 1367 1005 

% !� 92 78 95 84 104 98 68 50 

2 
@3/74 1367 1648 1910 2211 1849 2010 1065 1508 

% !� 68 82 95 110 92 100 53 75 

3 
@3/74 1608 1990 1809 2191 1668 2010 1347 1769 

% !� 80 99 90 109 83 100 67 88 

�
67
GE
F 

1 
@3/74 1407 1307 1508 1387 2010 1889 1407 1085 

% !� 70 65 75 69 100 94 70 54 

2 
@3/74 1688 1930 1829 1990 2010 2251 1447 1508 

% !� 84 96 91 99 100 112 72 75 

3 
@3/74 1849 1688 1809 1648 1970 1668 1950 1789 

% !� 92 84 90 82 98 83 97 89 

% 9 A F S 5 D P1 @3/74 1467 1347 1487 1367 1528 1407 1628 1528 
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>BA9J 
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A4K4?B 
89>48O 

>BA9J 
89>48O 

% !� 73 67 74 68 76 70 81 76 

2 
@3/74 1869 1789 1648 1528 1809 1688 1407 1266 

% !� 93 89 82 76 90 84 70 63 

3 
@3/74 1528 1407 1407 1286 1628 1588 1206 1126 

% !� 76 70 70 64 81 79 60 56 

 

&45?<J4 4.3 3 �?4:ABEFP CBK6O < ;4C4EO 6?47< ;4 >4:8GR 89>48G 6979F4J<BAAB7B C9D<B84 2024 7. CB 64D<4AF4@ BCOF4 
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4=

 

1 
@3/74 1575 1638 1596 1638 1554 1680 1533 1617 

% !� 75 78 76 78 74 80 73 77 

2 
@3/74 2058 1785 2058 1743 2058 1743 2016 1785 

% !� 98 85 98 83 98 83 96 85 

3 
@3/74 1722 1617 1659 1512 1680 1470 1638 1449 

% !� 82 77 79 72 80 70 78 69 

�
R
AP

 

1 
@3/74 1827 1911 1764 1890 1806 2016 1680 1869 

% !� 87 91 84 90 86 96 80 89 

2 
@3/74 2100 2499 2100 2478 2100 2478 2100 2604 

% !� 100 119 100 118 100 118 100 124 

3 
@3/74 1890 1470 2226 1995 2016 1638 2247 1890 

% !� 90 70 106 95 96 78 107 90 

�
R
?
P 1 

@3/74 1218 1176 1890 1869 2100 2100 1365 1323 

% !� 58 56 90 89 100 100 65 63 



142 

 

 

 

 
9E
SJ

 

�
9>
48
4 

�8
<A
<J
O
 

<;
@9
D9
A<
S 60380% !� 70390% !� 803100% !� 

�BAFDB?P 
(59; BDBL9A<S) 

A4K4?B 
89>48O 

>BA9J 
89>48O 

A4K4?B 
89>48O 

>BA9J 
89>48O 

A4K4?B 
89>48O 

>BA9J 
89>48O 

A4K4?B 
89>48O 

>BA9J 
89>48O 

2 
@3/74 1659 1512 1554 1491 1764 1722 1260 1323 

% !� 79 72 74 71 84 82 60 63 

3 
@3/74 1995 1890 1890 1785 1890 1911 1890 1869 

% !� 95 90 90 85 90 91 90 89 

�
67
GE
F 

1 
@3/74 2184 2016 2100 1953 2226 1974 2184 2037 

% !� 104 96 100 93 106 94 104 97 

2 
@3/74 2100 1869 2100 1974 2184 2100 2100 1932 

% !� 100 89 100 94 104 100 100 92 

3 
@3/74 1596 1323 1911 1701 1932 1806 1722 1470 

% !� 76 63 91 81 92 86 82 70 

%
9A
FS
5D
P 1 

@3/74 1659 1659 1554 1512 1680 1659 1197 1008 

% !� 79 79 74 72 80 79 57 48 

2 
@3/74 1659 1743 1890 1890 2100 2121 756 609 

% !� 79 83 90 90 100 101 36 29 

3 
@3/74 1659 1680 1806 1869 1995 2058 609 630 

% !� 79 80 86 89 95 98 29 30 

&45?<J4 4.4 3 �?4:ABEFP CBK6O < ;4C4EO 6?47< ;4 >4:8GR 89>48G 6979F4J<BAAB7B C9D<B84 20257. CB 64D<4AF4@ BCOF4 

 
9E
SJ

 

�
9>
48
4 

�8
<A
<J
O
 

<;
@9
D9
A<
S 60380% !� 70390% !� 803100% !� 

�BAFDB?P 
(59; BDBL9A<S) 

A4K4?B 
89>48O 

>BA9J 
89>48O 

A4K4?B 
89>48O 

>BA9J 
89>48O 

A4K4?B 
89>48O 

>BA9J 
89>48O 

A4K4?B 
89>48O 

>BA9J 
89>48O 

 
4=

 1 
@3/74 2100 2352 2058 2310 2100 2352 2100 2394 

% !� 100 112 98 110 100 112 100 114 

2 
@3/74 2100 1974 2100 1932 2079 1995 2121 2016 

% !� 100 94 100 92 99 95 101 96 



143 

 

 

 

 
9E
SJ

 

�
9>
48
4 

�8
<A
<J
O
 

<;
@9
D9
A<
S 60380% !� 70390% !� 803100% !� 

�BAFDB?P 
(59; BDBL9A<S) 

A4K4?B 
89>48O 

>BA9J 
89>48O 

A4K4?B 
89>48O 

>BA9J 
89>48O 

A4K4?B 
89>48O 

>BA9J 
89>48O 

A4K4?B 
89>48O 

>BA9J 
89>48O 

3 
@3/74 1848 1722 1890 1764 1890 1806 1680 1386 

% !� 88 82 90 84 90 86 80 66 

�
R
AP

 

1 
@3/74 1533 1428 1617 1512 2100 1890 1155 1029 

% !� 73 68 77 72 100 90 55 49 

2 
@3/74 1533 1617 1533 1596 2100 2205 1029 1260 

% !� 73 77 73 76 100 105 49 60 

3 
@3/74 1995 1764 2079 1785 2100 1848 2016 1848 

% !� 95 84 99 85 100 88 96 88 

�
R
?P

 

1 
@3/74 2100 1701 2184 1848 2100 1722 2058 1680 

% !� 100 81 104 88 100 82 98 80 

2 
@3/74 1533 1953 1743 2163 2016 2415 1449 1890 

% !� 73 93 83 103 96 115 69 90 

3 
@3/74 2163 2415 2100 2205 2100 2415 2205 2415 

% !� 103 115 100 105 100 115 105 115 

�
67
GE
F 

1 
@3/74 1995 2205 2016 2037 2100 2142 2268 2562 

% !� 95 105 96 97 100 102 108 117 

2 
@3/74 1995 1890 1974 1911 2037 2100 2415 2457 

% !� 95 90 94 91 97 100 113 113 

3 
@3/74 1890 1785 1806 1764 2100 2100 2205 2037 

% !� 100 95 100 92 95 85 116 110 

%
9A
FS
5D
P 1 

@3/74 1890 1785 1806 1764 2100 2100 2205 2037 

% !� 90 85 86 84 100 100 104 96 

2 
@3/74 1659 1554 1743 1617 1953 1890 1890 1785 

% !� 79 74 83 77 93 90 90 84 

3 
@3/74 1743 1680 1764 1701 1974 1911 1827 1806 

% !� 83 80 84 81 94 91 87 86 



144 

 

144 

 

� 2023 7. (F45?<J4 4.5) A4<5B?99 ;4@9FAO9 D4;?<K<S @9:8G BDBL49@O@< 
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64D<4AF9 ;4C4EO CDB8G>F<6AB= 6?47< EA<:4?<EP 8B 3143450 @³/74. !4<5B?99 

6OEB><9 CB>4;4F9?< BF@9K4?<EP 6 64D<4AF9 803100 % !�, 789 6 BF89?PAO9 

C9D<B8O ;4C4EO 6?47< 8BEF<74?< 109231256 @³/74. � 64D<4AF9 70390%!� ;A4K9A<S 

5O?< A9E>B?P>B A<:9, AB F4>:9 EBID4AS?<EP A4 EF45<?PAB@ GDB6A9. � 64D<4AF9 

60-80%!� A45?R84?<EP 5B?99 6OD4:9AAO9 >B?954A<S 6?47B;4C4E4. � 467GEF9 < 

E9AFS5D9 CBE?9 6OC489A<S BE48>B6 D4;?<K<S @9:8G 64D<4AF4@< A9E>B?P>B 

E7?4:<64?<EP, B8A4>B BDBL49@O9 64D<4AFO CDB8B?:4?< I4D4>F9D<;B64FPES 5B?99 

5?47BCD<SFAO@ 6B8AO@ D9:<@B@. 
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C9D<B84 2023 7B84 CB 64D<4AF4@ BCOF4 

 
9E
SJ

 

�
9>
48
4 

I 64D<4AF 
(60380 % !�) 

II 64D<4AF 
(70390 % !�) 

III 64D<4AF 
(803100 % !�) 

�BAFDB?P 
(59;BDBL9A<S) 

A4K4?B 
89>48O 

>BA9J 

89>48O 

>4K4?B 
89>48O 

>BA9J   

89>48O 

A4K4?B 
89>48O 

>BA9J 
89>48O 

A4K4?B 
89>48O 

>BA9J 

89>48O 

 
4=

 1 751 601 737 614 710 655 764 655 

2 819 683 1092 996 956 887 1037 887 
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2 819 792 819 805 956 846 587 396 

3 751 983 805 1037 819 1147 314 655 

�
R
?P

 1 983 792 1024 874 1147 1065 655 410 

2 655 846 1024 1229 983 1092 450 751 

3 819 1078 956 1215 860 1092 642 928 
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2 874 1037 969 1078 1092 1256 710 751 
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$<EGAB> 4.15 3 �<A4@<>4 ;4C4EB6 CDB8G>F<6AB= 6?47< A4 A4K4?B 89>48O (20237.) 

 

$<EGAB> 4.16 3 �<A4@<>4 ED98A<I ;A4K9A<= ;4C4EB6 CDB8G>F<6AB= 6?47< (20237.) 

� 2024 7. (F45?<J4 4.6) D4;?<K<S @9:8G 64D<4AF4@< BCOF4 5O?< @9A99 

6OD4:9AO 6E?98EF6<9 5B?99 6?4:AOI CB7B8AOI GE?B6<=. &9@ A9 @9A99, A4 
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6?47< 8B 1233191 @³/74. !4<5B?99 EF45<?PAO9 CB>4;4F9?< EBID4AS?<EP 6 64D<4AF9 
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6 <R?9 A45?R84?BEP 6D9@9AAB9 EA<:9A<9 6?47B;4C4E4 8B 4913519 @³/74. #BE?9 

BE48>B6 6 467GEF9 CB>4;4F9?< 6?47< 6B 6E9I 64D<4AF4I 6B;D4EF4?<. 

� 2025 7. (F45?<J4 4.7) A4<5B?99 6OEB><9 ;4C4EO CDB8G>F<6AB= 6?47< F4>:9 

BF@9K4?<EP 6 64D<4AF9 803100 % !�, 789 6 F9K9A<9 6979F4J<BAAB7B C9D<B84 

CB>4;4F9?< 8BEF<74?< 109231297 @³/74. � 64D<4AF9 70390%!� ;A4K9A<S 5O?< 

A9E>B?P>B A<:9, AB BEF464?<EP EF45<?PAO@<.  <A<@4?PAO9 ;4C4EO CDB8G>F<6AB= 

6?47< A45?R84?<EP 6 >BAFDB?PAB@ 64D<4AF9 6 <RA9, >B784 CB>4;4F9?< EA<:4?<EP 

8B 3963478 @³/74. � BDBL49@OI 64D<4AF4I D9;>B7B <EEGL9A<S CBK6O A9 

BF@9K4?BEP, 4 GDB69AP 6?47< CB889D:<64?ES 6 CD989?4I, 5?47BCD<SFAOI 8?S DBEF4 

< D4;6<F<S D4EF9A<=. 

&45?<J4 4.6 3 �4C4EO CDB8G>F<6AB= 6?47< ;4 >4:8GR 89>48G 6979F4J<BAAB7B 

C9D<B84 2024 7B84 CB 64D<4AF4@ BCOF4 
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 1 751 792 764 792 737 819 723 778 

2 1065 887 1065 860 1065 860 1037 887 

3 846 778 805 710 819 683 792 669 

�
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 1 915 969 874 956 901 1037 819 942 

2 1092 1351 1092 1338 1092 1338 1092 1420 

3 956 683 1174 1024 1037 792 1188 956 

�
R
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 1 519 491 956 942 1092 1092 614 587 

2 805 710 737 696 874 846 546 587 

3 1024 956 956 887 956 969 956 942 

�
67
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F 1 1147 1037 1092 996 1174 1010 1147 1051 

2 1092 942 1092 1010 1147 1092 1092 983 

3 764 587 969 833 983 901 846 683 

%
9A
FS
5D
P 1 805 805 737 710 819 805 505 382 

2 805 901 956 956 1065 1092 191 123 

3 805 819 901 942 1024 1065 123 137 
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$<EGAB> 4.17 3 �<A4@<>4 ;4C4EB6 CDB8G>F<6AB= 6?47< A4 A4K4?B 89>48O (20247.) 

 

$<EGAB> 4.18 3 �<A4@<>4 ED98A<I ;A4K9A<= ;4C4EB6 CDB8G>F<6AB= 6?47< (20247.) 

�?S BJ9A>< D4;?<K<= 6 B59EC9K9AABEF< D4EF9A<= 8BEFGCAB= CBK69AAB= 

6?47B= A4 D<EGA>4I 4.1534.20 CD<6989A4 8<A4@<>4 9ё CDB8G>F<6AOI ;4C4EB6 6 

>BDA9B5<F49@B@ E?B9 0350 E@ ;4 FDёI?9FA<= C9D<B8 A45?R89A<=. 

#D98EF46?9AAO9 @4F9D<4?O 6>?RK4RF 69?<K<AG ;4C4EB6 CDB8G>F<6AB= 6?47<, 

BCD989?ёAAGR 6 A4K4?9 6979F4J<<, 4 F4>:9 <I ED98A<9 ;A4K9A<S, D4EEK<F4AAO9 

BF89?PAB 8?S >4:8B= 89>48O 6979F4J<BAAB7B C9D<B84. 

�A4?<; 84AAOI ;4 202332025 77. CB>4;4?, KFB CDB6989A<9 >4C9?PAB7B 
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6OEB>B@ < GEFB=K<6B@ GDB6A9 CB ED46A9A<R E >BAFDB?PAO@ 64D<4AFB@, 789 

0 

200 

400 

600 

800 

1000 

1200 

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

 4= �RAP �R?P �67GEF %9AFS5DP 

#
DB
8G
>F
<6
A4
S 
6?
47
4,
 @
³/7
4 

60-80%!� 70-90%!� 80-100%!� �BAFDB?P 

0 

200 

400 

600 

800 

1000 

1200 

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

 4= �RAP �R?P �67GEF %9AFS5DP 

#
DB
8G
>F
<6
A4
S 
6?
47
4,
 @
³/7
4 

60-80%!� 70-90%!� 80-100%!� �BAFDB?P 



148 

 

148 

 

CB?<6O BFEGFEF6B64?<.  4>E<@4?PA4S 6?47BB59EC9K9AABEFP >BDA9B5<F49@B7B 

E?BS BF@9K4?4EP CD< D9:<@9 803100 % !�. � 84AAB@ 64D<4AF9 EBID4AS?<EP 

A4<5B?99 6OEB><9 ;4C4EO CDB8G>F<6AB= 6?47<, CD< QFB@ 6OD4:9AAB7B <EEGL9A<S 

CBK6O 6 F9K9A<9 6979F4J<< A9 A45?R84?BEP. 

"8A4>B, 6 <RA9 2024 7B84 < 6 @49 2025 7B84 6?4:ABEFP CBK6O 6 

>BDA9B5<F49@B@ E?B9 8BEF<74?4 5B?99 100%!�, KFB @B7?B A974F<6AB E>4;4FPES A4 

:<;A989SF9?PABEF< 89D96P96 6<LA<. �BAFDB?PAO= 64D<4AF BF?<K4?ES D9;><@< 

>B?954A<S@< 6?4:ABEF< < EA<:9A<9@ ;4C4EB6 CDB8G>F<6AB= 6?47< 6 ;4EGL?<6O9 

C9D<B8O 6979F4J<<. 

&45?<J4 4.7 3 �4C4EO 6?47< ;4 >4:8GR 89>48G 6979F4J<BAAB7B C9D<B84 2025 7B84 
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 1 1092 1256 1065 1229 1092 1256 1092 1283 

2 1092 1010 1092 983 1078 1024 1106 1037 

3 928 846 956 874 956 901 819 628 

�
R
AP

 1 723 655 778 710 1092 956 478 396 

2 723 778 723 764 1092 1160 396 546 

3 1024 874 1078 887 1092 928 1037 928 

�
R
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 1 1092 833 1147 928 1092 846 1065 819 

2 723 996 860 1133 1037 1297 669 956 

3 1133 1297 1092 1160 1092 1297 1160 1297 

�
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2 1024 956 1010 969 1051 1092 1297 1324 

3 1092 1024 1092 983 1024 887 1365 1283 

%
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P 1 956 887 901 874 1092 1092 1160 1051 

2 805 737 860 778 996 956 956 887 

3 860 860 860 860 860 860 860 860 
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$<EGAB> 4.19 3 �<A4@<>4 ;4C4EB6 CDB8G>F<6AB= 6?47< A4 A4K4?B 89>48O (20257.) 

 

$<EGAB> 4.20 3 �<A4@<>4 ED98A<I ;A4K9A<= ;4C4EB6 CDB8G>F<6AB= 6?47< (20257.) 

4.3. $4ECD989?9A<9 6?47< CB CBK69AAB@G CDBH<?R 

� GE?B6<SI *9AFD4?PAB7B !9K9DAB;9@PS CD< 6B;89?O64A<< @B?B8OI 

C?B8B6OI E48B6 BEB5B9 ;A4K9A<9 CD<B5D9F49F BCF<@<;4J<S 6B8AB7B D9:<@4 

CBK6O, CBE>B?P>G 89DAB6B-CB8;B?<EFO9 CBK6O I4D4>F9D<;GRFES ED46A<F9?PAB 

A96OEB>B= 6?47Bё@>BEFPR, A9B8ABDB8ABEFPR CDBH<?S < CB6OL9AAB= 

KG6EF6<F9?PABEFPR > C9D9G6?4:A9A<R < <EEGL9A<R. � QFB= E6S;< >4C9?PAB9 

BDBL9A<9 D4EE@4FD<649FES >4> A4<5B?99 C9DEC9>F<6AO= ECBEB5 BDBL9A<S 
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D4J<BA4?PAB9 <ECB?P;B64A<9 BDBE<F9?PAB= 6B8O (�G59AB> E EB46F., 2018; 

,F4AP>B E EB46F., 2022; Dubenok, 2014). 

#D< >4C9?PAB@ BDBL9A<< 6 CBK69 HBD@<DGRFES ?B>4?PAO9 ;BAO 

G6?4:A9A<S 4 >BAFGDO (<?< ?G>B6<JO) G6?4:A9A<S. � D45BF4I BF9K9EF69AAOI 

<EE?98B64F9?9= CB>4;4AB, KFB >BAFGDO G6?4:A9A<S I4D4>F9D<;GRFES 6OD4:9AAB= 

CDBEFD4AEF69AAB= A9D46AB@9DABEFPR D4ECD989?9A<S 6?47<, 4 <I HBD@4 < D4;@9DO 

;46<ESF BF D4EIB84 >4C9?PA<J, CDB8B?:<F9?PABEF< < >D4FABEF< CB?<6B6, 6B8AB-

H<;<K9E><I E6B=EF6 CBK6O < CD98CB?<6AB= 6?4:ABEF< CBK6O (�I@98B6 E EB46F., 

2012; %FBDKBGE E EB46F., 2014; ,F4AP>B E EB46F., 2023; Assouline, 2002). � E6S;< E 

QF<@ C4D4@9FDO >BAFGDB6 G6?4:A9A<S D4EE@4FD<64RFES >4> 64:A9=L<= >D<F9D<= 

B5BEAB64A<S D9:<@4 >4C9?PAB7B BDBL9A<S 

%GM9EF69AAO= 6>?48 6 D4;6<F<9 A4GKAOI CD98EF46?9A<= B HBD@<DB64A<< 

>BAFGDB6 G6?4:A9A<S CD< >4C9?PAB@ CB?<69 6A9E?< <EE?98B64A<S, A4CD46?9AAO9 

A4 Q>EC9D<@9AF4?PAB9 >4DF<DB64A<9 6?4:ABEF< CBK6O < CBEFDB9A<9 <;B?<A<= 

6?4:ABEF<. 'EF4AB6?9AB, KFB G69?<K9A<9 CB?<6AB= ABD@O < CDB8B?:<F9?PABEF< 

CB?<64, >4> CD46<?B, CD<6B8<F > DBEFG 7?G5<AO CDB@4K<64A<S, FB784 >4> 

7BD<;BAF4?PAO9 D4;@9DO >BAFGD4 6 5B?PL9= EF9C9A< ;46<ESF BF D4EIB84 

6B8B6OCGE>4 < C4D4@9FDB6 CBK6O (�4E<?P96 E EB46F., 2020; ,F4AP>B E EB46F., 

2017, 2023). 

� D45BF4I �.�. �<D9=K96B= CD98?B:9AO D4EKёFAO9 CB8IB8O > BCD989?9A<R 

C4D4@9FDB6 >BAFGDB6 G6?4:A9A<S, CB;6B?SRM<9 B5BEAB6O64FP CB?<6AO9 ABD@O 

CD< >4C9?PAB@ BDBL9A<< E48B6OI A4E4:89A<=. �6FBDB@ CB>4;4AB, KFB 

BCF<@4?PAO= D9:<@ >4C9?PAB7B CB?<64 8B?:9A B59EC9K<64FP HBD@<DB64A<9 

>BAFGD4 G6?4:A9A<S, BI64FO64RM97B 4>F<6AGR K4EFP >BDA96B= E<EF9@O CD< 

EBID4A9A<< 5?47BCD<SFAB7B 6B;8GLAB7B D9:<@4 CBK6O (�<D9=K964 E EB46F., 

2020). 

�?S GE?B6<= *9AFD4?PAB7B !9K9DAB;9@PS ;A4K<F9?PAO= <AF9D9E 

CD98EF46?SRF <EE?98B64A<S, 6OCB?A9AAO9 A4 89DAB6B-CB8;B?<EFOI CBK64I. � A<I 

CB>4;4AB, KFB CD< CD46<?PAB CB8B5D4AAB@ D9:<@9 >4C9?PAB7B BDBL9A<S 

6B;@B:AB CB889D:4A<9 ;484AAB= 6?4:ABEF< >BDA9B5<F49@B7B E?BS 59; 
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GIG8L9A<S 4QD4J<< < 59; CBF9DP 6?47< ;4 CD989?O >BDA9B5<F49@B= ;BAO 

($B@4AB6E>4S E EB46F., 2021). 1FB CB8F69D:849F J9?9EBB5D4;ABEFP 4A4?<;4 A9 

FB?P>B ED98A9= 6?4:ABEF< CBK6O, AB < CDBEFD4AEF69AAOI C4D4@9FDB6 >BAFGD4 

G6?4:A9A<S. 

� <EE?98B64A<SI !.!. �G59A>4 < EB46FBDB6 D9:<@ >4C9?PAB7B BDBL9A<S 

B5BEAB6O649FES K9D9; CB889D:4A<9 6?4:ABEF< CBK6O A4 GDB6A9 A9 A<:9 60380 % 

!�, CD< QFB@ HBD@<DB64A<9 >BAFGDB6 G6?4:A9A<S D4EE@4FD<649FES >4> >?RK96B= 

H4>FBD, BCD989?SRM<= D4;6<F<9 >BDA96B= E<EF9@O < DBEF D4EF9A<=. �6FBD4@< 

CB>4;4AB, KFB CB6OL9A<9 GDB6AS 6?4:ABEF< EBCDB6B:849FES G69?<K9A<9@ 

D4;@9DB6 < B8ABDB8ABEF< >BAFGDB6 G6?4:A9A<S, B8A4>B FD95G9F EFDB7B7B 

>BAFDB?S 8?S CD98BF6D4M9A<S C9D9G6?4:A9A<S CBK6O (�G59AB> E EB46F., 2020; 

Dubenok, 2020). 

&4><@ B5D4;B@, 4A4?<; BF9K9EF69AAOI <EE?98B64A<= CB>4;O649F, KFB CD< 

>4C9?PAB@ BDBL9A<< @B?B8OI C?B8B6OI E48B6, 6 FB@ K<E?9 6<LA<, C4D4@9FDO 

>BAFGDB6 G6?4:A9A<S S6?SRFES <AF97D4?PAO@ CB>4;4F9?9@ QHH9>F<6ABEF< 

6O5D4AAB7B D9:<@4 CB?<64. �?S 89DAB6B-CB8;B?<EFOI CBK6 *9AFD4?PAB7B 

!9K9DAB;9@PS BCF<@4?PAO= D9:<@ >4C9?PAB7B BDBL9A<S 8B?:9A B59EC9K<64FP 

HBD@<DB64A<9 GEFB=K<6OI >BAFGDB6 G6?4:A9A<S, BI64FO64RM<I 

>BDA9B5<F49@GR ;BAG 59; <;5OFBKAB7B CDB@4K<64A<S A<:9?9:4M<I 7BD<;BAFB6, 

KFB FD95G9F 84?PA9=L<I Q>EC9D<@9AF4?PAOI <EE?98B64A<= CD<@9A<F9?PAB > 

@B?B8O@ 6<LAё6O@ E484@. #BQFB@G E J9?PR GEF4AB6?9A<S 6?<SA<S D4;?<KAOI 

D9:<@B6 >4C9?PAB7B BDBL9A<S @B?B8B7B 6<LAё6B7B E484 A4 C4D4@9FDO 

HBD@<DGRM<IES >BAFGDB6 G6?4:A9A<S 6 GE?B6<SI 89DAB6B-CB8;B?<EFOI CBK6 

*9AFD4?PAB7B !9K9DAB;9@PS 8?S B5BEAB64A<S BCF<@4?PAB7B 8<4C4;BA4 

CB889D:<649@B= 6?4:ABEF< CBK6O 5O?< CBEFDB9AO >BAFGD4 G6?4:A9A<S. � 

C9D<B8 E 2023 CB 2025 7B8O CDB<;6B8<?<EP FBK9KAO9 <;@9D9A<S 6?4:ABEF< CB 

E9F>9 6 CB8>4C9?PAB@ CDBEFD4AEF69 A4 7?G5<A9 0-60E@ < A4 D4EEFBSA<< BF BE< 

>4C9?PA<JO E L47B@ 6 10E@, 84AAO9 CD98EF46?S?<EP 6 6<89 K<E?B6OI @4FD<J, 

>BFBDO9 <AF9DCD9F<DB64?<EP 6 >4DFO <;BCP9; (6 8B?SI BF !�). "F5BDO B5D4;JB6 
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CBK6 A4 6?4:ABEFP BF5<D4?<EP CBK69AAO@ 5GDB@, 6?4:ABEFP BCD989?S?4EP 

F9D@BEF4FAB-69EB6O@ @9FB8B@. 

#B D9;G?PF4F4@ CDB6989AAOI CB?96OI A45?R89A<= E 2023 CB 2025 7B8 5O?< 

CB?GK9AO >BAFGDO G6?4:A9A<S 8?S >4:8B7B 64D<4AF4 BCOF4 E CB889D:4A<9@ 

6?4:ABEF< 6 >BDA9B5<F49@B@E?B9 60380 % !�, 70390% !� < 803100% (D<EGA>< 

4.2134.23). 

�A4?<; D4ECD989?9A<S 6?4:ABEF< CBK6O 6 CB8>4C9?PAB@ CDBEFD4AEF69 

CB>4;4?, KFB HBD@<DB64A<9 >BAFGDB6 G6?4:A9A<S EGM9EF69AAB ;46<E9?B BF 

GEF4AB6?9AAB7B D9:<@4 BDBL9A<S. !4 CD<@9D9 64D<4AF4 60380% !� (2023 7.) 

GEF4AB6?9AB, KFB @4>E<@4?PAO9 ;A4K9A<S 6?4:ABEF< H<>E<DB64?<EP 6 ;BA9, 

CD<?974RM9= > BE< >4C9?PA<JO (0310 E@), 789 A4 7?G5<A9 10 E@ 6?4:ABEFP 

8BEF<74?4 94,3% !� (F45?<J4 4.8). #B @9D9 G84?9A<S BF BE< >4C9?PA<JO < 

G69?<K9A<S 7?G5<AO BF@9K4?BEP EA<:9A<9 6?4:ABEF< CBK6O. �4AAO9 CB 

D4ECD989?9A<R 6?4:ABEF< CBK6O 6 CB8>4C9?PAB@ CDBEFD4AEF69 A4 8DG7<I 

64D<4AF4I BCOF4 6 2023 7B8G BFB5D4:9AO 6 CD<?B:9A<SI 132.  

&45?<J4 4.8 3 �4AAO9 CB D4ECD989?9A<R 6?4:ABEF< CBK6O 6 CB8>4C9?PAB@ 

CDBEFD4AEF69 A4 64D<4AF9 60380% !� 6 2023 7B8G 

�?G5<A4 >BAFGD4, 
E@ 

,47 ;4@9D4 BF BE< >4C9?PA<JO, E@ 

30 20 10 0 10 20 30 

�?4:ABEFP CBK6O, %!� 

10 67,4 76,2 85,0 93,5 84,2 73,6 70,4 

20 62,8 65,1 82,6 85,8 83,3 69,4 66,1 

30 59,9 64,8 78,3 81,6 78,1 61,7 58,9 

40 58,6 63,1 67,3 74,4 72,6 60,3 54,2 

50 56,4 60,7 61,8 64,0 62,5 57,6 53,7 

60 42,8 47,4 52,6 58,7 56,2 54,3 49,9 

�9DF<>4?PAB9 D4ECD989?9A<9 6?47< ABE<?B 6OD4:9AAO= 7D48<9AFAO= 

I4D4>F9D: A4 7?G5<A9 10320 E@ HBD@<DB64?4EP A4<5B?99 <AF9AE<6AB G6?4:AёAA4S 

;BA4 (80390 < 903100% !�), FB784 >4> A4 7?G5<A9 40360 E@ 6?4:ABEFP EA<:4?4EP 

8B 40360% !�. �BD<;BAF4?PAB >BAFGD G6?4:A9A<S D4ECDBEFD4AS?ES 6 CD989?4I 

20330 E@ BF >4C9?PA<JO, CD< QFB@ ;4 CD989?4@< 30 E@ 6?4:ABEFP CD<5?<:4?4EP > 

HBAB6O@ ;A4K9A<S@. 
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$<EGAB> 4.21 3 �BAFGD4 G6?4:A9A<S 64D<4AF4 BDBL9A<S 60380%!�, 703

90%!� < 803100% EBBF69FEF69AAB !� 6 2023 7B8G (E?964 A4CD46B) 

%D46A9A<9 >BAFGDB6 G6?4:A9A<S CB FDё@ D9:<@4@ BDBL9A<S (60380; 70390 

< 803100% !�) CB>4;4?B 6OD4:9AAGR ;46<E<@BEFP <I C4D4@9FDB6 BF 

GEF4AB6?9AAB7B 8<4C4;BA4 CB889D:<649@B= 6?4:ABEF< CBK6O.  

% G69?<K9A<9@ <AF9AE<6ABEF< D9:<@4 BDBL9A<S CBE?98B64F9?PAB 

6B;D4EF4RF 7?G5<A4 CDB@4K<64A<S, L<D<A4 >BAFGD4 < B5Nё@ CBK6O E 6?4:ABEFPR 

6OL9 70380 % !�. #D< QFB@ D9:<@ 70390% !� B59EC9K<649F BCF<@4?PAB9 

EBBFABL9A<9 7?G5<AO < L<D<AO >BAFGD4. 

� 2024 7. CD< D9:<@9 >4C9?PAB7B BDBL9A<S 70390% !� HBD@<DB64?ES 

5B?99 D46AB@9DAO= >BAFGD G6?4:A9A<S CB ED46A9A<R E 64D<4AFB@ 60380% !� 

CD98O8GM97B 7B84 (F45?<J4 4.9).  4>E<@4?PAO9 ;A4K9A<S 6?4:ABEF< 

H<>E<DB64?<EP 6 ;BA9, CD<?974RM9= > BE< >4C9?PA<JO, 789 A4 7?G5<A9 10 E@ 

6?4:ABEFP 8BEF<74?4 94,3 % !�. � E?B9 10330 E@ EBID4AS?4EP GEFB=K<64S ;BA4 E 

6?4:ABEFPR 80390 % !�, KFB E6<89F9?PEF6G9F B HBD@<DB64A<< BCF<@4?PAB 

G6?4:AёAAB7B >BDA9B5<F49@B7B 7BD<;BAF4. �4AAO9 CB D4ECD989?9A<R 6?4:ABEF< 

CBK6O 6 CB8>4C9?PAB@ CDBEFD4AEF69 A4 8DG7<I 64D<4AF4I BCOF4 6 2024 7B8G 

BFB5D4:9AO 6 CD<?B:9A<SI 3-4. �A4?<; CD98EF46?9AAOI >BAFGDB6 CB>4;4?, KFB 

I4D4>F9D D4ECD989?9A<S 6?47< EBID4AS9F B5MGR ;4>BAB@9DABEFP, 6OS6?9AAGR 

D4A99: E G69?<K9A<9@ 8<4C4;BA4 CB889D:<649@B= 6?4:ABEF< CBK6O 6B;D4EF49F 

7?G5<A4 < L<D<A4 >BAFGD4 G6?4:A9A<S. 
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&45?<J4 4.9 3 �4AAO9 CB D4ECD989?9A<R 6?4:ABEF< CBK6O 6 CB8>4C9?PAB@ 

CDBEFD4AEF69 A4 64D<4AF9 70390%!� 6 2024 7B8G 

�?G5<A4 >BAFGD4, 
E@ 

,47 ;4@9D4 BF BE< >4C9?PA<JO, E@ 

30 20 10 0 10 20 30 

�?4:ABEFP CBK6O, %!� 

10 77,8 84,1 88,3 94,3 87,8 77,4 67,7 

20 72,3 69,0 88,4 90,9 88,6 68,8 61,2 

30 64,8 66,9 80,8 84,2 82,9 73,4 58,9 

40 59,2 65,0 75,2 77,2 76,3 68,6 54,1 

50 53,6 59,8 66,8 68,2 67,3 65,0 49,3 

60 46,9 48,1 57,9 65,2 56,7 53,8 47,4 

 
$<EGAB> 4.22 3 �BAFGD4 G6?4:A9A<S 64D<4AF4 BDBL9A<S 60380%!�, 703

90%!� < 803100%!� EBBF69FEF69AAB 6 2024 7B8G (E?964 A4CD46B) 

!4<5B?99 @BMAO= >BAFGD HBD@<DG9FES CD< D9:<@9 803100 % !�. � QFB@ 

64D<4AF9 ;BA4 CB6OL9AAB= 6?4:ABEF< (80390 % !� < 6OL9) BI64FO649F 

CD4>F<K9E>< 69EP >BDA9B5<F49@O= E?B= 8B 50360 E@. "F@9K49FES @4>E<@4?PAB9 

7BD<;BAF4?PAB9 D4ECDBEFD4A9A<9 6?47< (8B 25330 E@ BF BE< >4C9?PA<JO). 

� 2025 7. CD< D9:<@9 >4C9?PAB7B BDBL9A<S 803100% !�  4>E<@4?PAO9 

;A4K9A<S 6?4:ABEF< H<>E<DB64?<EP 6 CD<BE96B= ;BA9 >4C9?PA<JO: A4 7?G5<A9 10 

E@ 6?4:ABEFP 8BEF<74?4 99,9 % !�, 6 E?B9 10320 E@ GEFB=K<6B EBID4AS?<EP 

;A4K9A<S 91397 % !�. �4AAO9 CB D4ECD989?9A<R 6?4:ABEF< CBK6O 6 

CB8>4C9?PAB@ CDBEFD4AEF69 A4 8DG7<I 64D<4AF4I BCOF4 6 2025 7B8G BFB5D4:9AO 6 

CD<?B:9A<SI 334.  

&4><@ B5D4;B@, G69?<K9A<9 CD98CB?<6AB7B CBDB74 6?4:ABEF< CD<6B8<F > 

CBE?98B64F9?PAB@G DBEFG 7?G5<AO < C?BM48< >BAFGD4 G6?4:A9A<S. $9:<@ 70390 

% !� B59EC9K<649F 5B?99 E54?4AE<DB64AAB9 D4ECD989?9A<9 6?47< 6 CD989?4I 
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>BDA9B5<F49@B7B E?BS, FB784 >4> D9:<@ 803100 % !� HBD@<DG9F A4<5B?99 

@BMAO=, AB 5B?99 6B8Bё@><= >BAFGD. 

&45?<J4 4.10 3 �4AAO9 CB D4ECD989?9A<R 6?4:ABEF< CBK6O 6 CB8>4C9?PAB@ 

CDBEFD4AEF69 A4 64D<4AF9 803100%!� 6 2025 7B8G 

�?G5<A4 >BAFGD4, 
E@ 

,47 ;4@9D4 BF BE< >4C9?PA<JO, E@ 

30 20 10 0 10 20 30 

�?4:ABEFP CBK6O, %!� 

10 81,2 86,7 91,4 99,9 92,2 87,6 79,8 

20 76,4 82,9 93,5 97,2 93,7 83,9 77,4 

30 71,8 85,0 88,3 89,8 88,7 85,2 73,7 

40 67,5 82,8 85,5 86,9 85,8 83,3 69,5 

50 62,1 76,5 80,1 80,3 78,4 74,2 67,6 

60 56,4 64,8 75,8 73,4 72,6 69,8 64,1 

 
$<EGAB> 4.23 3 �BAFGD4 G6?4:A9A<S 64D<4AF4 BDBL9A<S 60380%!�, 703

90%!� < 803100%!� EBBF69FEF69AAB 6 2025 7B8G (E?964 A4CD46B) 

#DB698ёAAO9 FDёI?9FA<9 <EE?98B64A<S CB8F69D8<?< BCD989?SRMGR DB?P 

D9:<@4 >4C9?PAB7B BDBL9A<S 6 HBD@<DB64A<< C4D4@9FDB6 >BAFGDB6 G6?4:A9A<S 

< D4;6<F<< >BDA96B= E<EF9@O @B?B8B7B 6<LAё6B7B E484 6 GE?B6<SI 89DAB6B-

CB8;B?<EFOI CBK6 *9AFD4?PAB7B !9K9DAB;9@PS. 'EF4AB6?9AB, KFB 79B@9FD<K9E><9 

I4D4>F9D<EF<>< >BAFGDB6 G6?4:A9A<S (7?G5<A4 CDB@4K<64A<S, 7BD<;BAF4?PAB9 

D4ECDBEFD4A9A<9 6?47<) A4CDS@GR ;46<ESF BF GDB6AS CB889D:<649@B= 6?4:ABEF< 

CBK6O. 

4.4. "EB59AABEF< 6B8BCBFD95?9A<S @B?B8OI 89D96P96 6<LA< 

% CB@BMPR GD46A9A<S 6B8AB7B 54?4AE4 @B:AB D4EEK<F4FP 

Q64CBFD4AEC<D4J<R (�BAB64, 1985):                                                   (4.1) 
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789:     3 <;@9A9A<9 ;4C4EB6 6?47< 6 D4EK9FAB@ CBK69AAB@ E?B9, @3
  741

; 

"E 3 <ECB?P;G9@O9 4F@BEH9DAO9 BE48>< ;4 D4EK9FAO= C9D<B8, @3
  741

;   3 BDBE<F9?PA4S ABD@4, @3
  741

;     3 >4C<??SDAB9 CB8C<FO64A<9 7DGAFB6O@< 6B84@<, @3
  741

;     3 BFFB> ;4 EK9F <AH<?PFD4J<< 6 7DGAFB6O9 6B8O, @3
  741

;   3 CD<FB> CB69DIABEFAOI 6B8, @3
  741

;    3 BFFB> CB69DIABEFAOI 6B8, @3
  741

;   3 >BA89AE4J<S 6B8SAOI C4DB6, @3
  741

;   3 CD<FB> 7DGAFB6OI 6B8, @3
  741

;    3 BFFB> 7DGAFB6OI 6B8, @3
  741

;     3 <EC4D9A<9 6?47< D4EF9A<S@<, @3
  741

;    3 H<;<K9E>B9 <EC4D9A<9 6?47< E CB69DIABEF< CBK6O, @3
  741

. 

"COFAO= GK4EFB> D4ECB?B:9A A4 E>?BA9 IB?@4 >DGF<;AB= @9A99 1°. % 

GKёFB@ BEB59AABEF9= D9?P9H4 < GEF4AB6?9AAOI D4A99 6B8AB-H<;<K9E><I E6B=EF6 

CBK6O EBEF46?SRM<9 6B8AB7B 54?4AE4, I4D4>F9D<;GRM<9 CD<FB>  ) < BFFB>4 (  ) 

CB69DIABEFAOI 6B8, CD<A<@4?<EP CD9A95D9:<@B @4?O@<. 1FB B5GE?B6?9AB F9@, 

KFB 4F@BEH9DAO9 BE48>< CD9<@GM9EF69AAB CB7?BM4RFES CBK6B= A9CBED98EF69AAB 

6 @9EF9 <I 6OC489A<S < A9 HBD@<DGRF 6OD4:9AAB7B CB69DIABEFAB7B EFB>4. � 

E6S;< E QF<@ CD< D4EKёF4I GK<FO64?< FB?P>B >B?<K9EF6B BE48>B6, 

A9CBED98EF69AAB CBEFGC<6L<I A4 F9DD<FBD<R BCOFAB7B GK4EF>4. 

#D<FB> ( ) < BFFB>4 (  ) 7DGAFB6OI 6B8 F4>:9 CD<A<@4?<EP D46AO@< AG?R. 

!4 <EE?98G9@B= F9DD<FBD<< HGA>J<BA<DG9F BEGL<F9?PA4S 8D9A4:A4S E<EF9@4, 

CD< QFB@ 6 C9D<B8 A4<5B?99 4>F<6AB= 6979F4J<< D4EF9A<=, E @4S CB 467GEF, 

GDB69AP 7DGAFB6OI 6B8 A9 CB8A<@4?ES 6OL9 1,832,1 @. �>?48 >BA89AE4J<< 

6B8SAOI C4DB6 (�) 6 B5M<= 6B8AO= 54?4AE BJ9A<64?ES >4> A9;A4K<F9?PAO=, 

CBE>B?P>G 6 F9K9A<9 C9D<B84 <EE?98B64A<= BEGM9EF6?S?ES D97G?SDAO= >BAFDB?P 

6?4:ABEF< CBK6O. %B7?4EAB ?<F9D4FGDAO@ 84AAO@ (�EF4CB6, 1958; �?<@4I<A4, 

2010), CD< CB89>48AB@ D4EKёF9 8<A4@<>< CBK69AAB= 6?4:ABEF< 8B?S 6?47<, 
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CBEFGC4RM9= ;4 EKёF >BA89AE4J<< 6B8SAOI C4DB6, CB BF89?PAO@ BJ9A>4@ A9 

CD96OL49F 3 %. 

#D< 6OCB?A9A<< 6B8B54?4AEB6OI D4EKёFB6 >4C<??SDAB9 CBEFGC?9A<9 6?47< 

<; 7DGAFB6OI 6B8 < 9ё CBF9D< 6E?98EF6<9 <AH<?PFD4J<< GK<FO64?< EB6@9EFAB 6 

EBEF469 >B@C?9>EAB7B CB>4;4F9?S 69DF<>4?PAB7B 6B8BB5@9A4 (    ) ;4 

EBBF69FEF6GRM<= D4EKёFAO= C9D<B8. &4>B= CB8IB8 CD<@9AS?ES CD< GE?B6<< 

D4ECB?B:9A<S GDB6AS 7DGAFB6OI 6B8 6 CD989?4I 6B;@B:AB= 6OEBFO >4C<??SDAB7B 

CB8ASF<S 6?47<. 

&4><@ B5D4;B@, GD46A9A<9 6B8AB7B 54?4AE4 @B:AB ;4C<E4FP 6 E?98GRM9@ 

6<89:                                                         (4.2)                 

789:     3 <;@9A9A<9 ;4C4EB6 6?47< 6 D4EK9FAB@ CBK69AAB@ E?B9, @3
  741

; 

"E 3 <ECB?P;G9@O9 4F@BEH9DAO9 BE48>< ;4 D4EK9FAO= C9D<B8, @3
  741

;   3 BDBE<F9?PA4S ABD@4, @3
  741

;     3 69?<K<A4 69DF<>4?PAB7B 6B8BB5@9A4, @3
  741

;     3 <EC4D9A<9 6?47< D4EF9A<S@<, @3
  741

;    3 H<;<K9E>B9 <EC4D9A<9 6?47< E CB69DIABEF< CBK6O, @3
  741

. 

#D< QFB@ 69?<K<A4 69DF<>4?PAB7B 6B8BB5@9A4 A4IB8<FES 6 ;46<E<@BEF< BF 

<AF9AE<6ABEF< 6B8BB5@9A4 (�B?B64AB6, 1983):                                                             (4.3) 

789:      3 69?<K<A4 69DF<>4?PAB7B 6B8BB5@9A4, @3
  741

;      3 <AF9AE<6ABEFP 6B8BB5@9A4, @3
  741

;   3 D4EK9FAO= C9D<B8, EGF><. 

#B>4;4F9?P <AF9AE<6ABEF< 69DF<>4?PAB7B 6B8BB5@9A4 E GK9FB@ 6B8AB-

H<;<K9E><I E6B=EF6 CBK6O < <;69EFAB= ED98A9= 6?4:ABEF< 4>F<6AB7B E?BS CBK6O 

;4 D4EK9FAO= C9D<B8 BCD989?S?ES CB HBD@G?9 (�B?B64AB6, 1983): 

                                  
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                                                               (4.4) 

789:       3 <AF9AE<6ABEFP 6B8BB5@9A4, @3
  741

;     3 >BQHH<J<9AF 6B8BCDBA<J49@BEF< CBK6O, @  EGF><1
;   3 K<E?B6B= >BQHH<J<9AF (8?S ED98A<I < ?97><I EG7?<A>B6    );    3 ED98ASS 7?G5<A4 7DGAFB6OI 6B8 ;4 D4EK9FAO= C9D<B8, @;     3 6OEBF4 >4C<??SDAB7B CB8ASF<S, @;     3 ED98ASS 6?4:ABEFP 4>F<6AB7B E?BS CBK6O ;4 D4EK9FAO= C9D<B8, %. 

"CD989?9A<9 >BQHH<J<9AF4 6B8BCDBA<J49@BEF< CBK6O 6OCB?AS?BEP CB 

@B8<H<J<DB64AAB= HBD@G?9 %.(. �69DPSAB64. �4AA4S HBD@G?4 CB;6B?S9F 

A4IB8<FP ;A4K9A<9 >BQHH<J<9AF4 6B8BCDBA<J49@BEF< CD< <;69EFAB@ ;A4K9A<< 

A4EOM9A<S CBK6O 6B8B=:                             ,                               (4.5) 

789:      3 >BQHH<J<9AF 6B8BCDBA<J49@BEF< CBK6O, @  EGF><1
;    3 >BQHH<J<9AF H<?PFD4J<< CBK6O, @  EGF><1

;    3 CB?A4S 6?47B9@>BEFP, %;   3 CBCD46BKAO= >BQHH<J<9AF (0,07 BF B5N9@4 CBK6O);   3 K<E?B6B= >BQHH<J<9AF (8?S ED98A<I < ?97><I EG7?<A>B6    );      3 @4>E<@4?PA4S 7<7DBE>BC<KABEFP, %. 

�BCGE>49FES CD<A<@4FP Wm = Wsl. 

�9?<K<A4 ED98A9= 6?4:ABEF< CBK6O 6 >BDA9B5<F49@B@ E?B9 6 A4K4?PAO= 

@B@9AF 6D9@9A< BCD989?S?4EP CB E?98GRM9=:                                                               (4.6) 

789:      3 ED98ASS 6?4:ABEFP 4>F<6AB7B E?BS CBK6O ;4 D4EK9FAO= C9D<B8, 
%; 
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    3 ED98ASS 6?4:ABEFP 4>F<6AB7B E?BS 6 A4K4?9 D4EK9FAB7B C9D<B84, %;      3 @4>E<@4?PA4S 7<7DBE>BC<KABEFP, %:    3 CB?A4S 6?47B9@>BEFP, %   3 CBCD46BKAO= >BQHH<J<9AF (0,07 BF B5N9@4 CBK6O). 

$4EK9F EG@@4DAB7B 6B8BCBFD95?9A<S E9?PE>BIB;S=EF69AAB= >G?PFGDO @B:9F 

5OFP 6OCB?A9A A9E>B?P><@< @9FB84@<. #9D6O= @9FB8 BEAB64A A4 GD46A9A<< 

6B8AB7B 54?4AE4 CB �.!. �BEFS>B6G, CB;6B?SRM9@ A4<5B?99 CB?AB GK<FO64FP 6E9 

EBEF46?SRM<9 CD<IB84 < D4EIB84 6?47<, 6>?RK4S 4F@BEH9DAO9 BE48><, ;4C4EO 

CBK69AAB= 6?47< < BDBE<F9?PAO9 ABD@O.                                              , (4.7) 

789:    3 EG@@4DAB9 6B8BCBFD95?9A<9, @3/74;    3 BDBE<F9?PA4S ABD@4, @3/74;    3 EG@@4 6OC46L<I ;4 D4EK9FAO= C9D<B8 BE48>B6, @@;    3 >BQHH<J<9AF <ECB?P;B64A<S BE48>B6;     3 <;@9A9A<9 ;4C4EB6 CBK69AAB= 6?47< ;4 D4EE@4FD<649@O= C9D<B8, 
@3/74;      3 CB8C<FO64A<9 4>F<6AB7B E?BS CBK6O 7DGAFB6O@< 6B84@<, @3/74. 

�. �. ,4DB6 (1959) CD98?B:<? @9FB8 BCD989?9A<S EG@@4DAB7B <EC4D9A<S 6 

;46<E<@BEF< BF F9@C9D4FGDO 6B;8GI4:                                                       (4.8) 

789:  Е 3 EG@@4DAB9 <EC4D9A<9, @3/74; 

9 3 @B8G?P <EC4D9A<S, @3/(74·°%); 

∑t 3 EG@@4 ED98A9EGFBKAOI F9@C9D4FGD 6B;8GI4 6 F9K9A<9 6979F4J<BAAB7B 

C9D<B84, °%; 

а 3 K<E?B 8A9= 6979F4J<BAAB7B C9D<B84. 

#B BJ9A>9 B. C.  9;9AJ964 (1969), B8A<@ <; B7D4A<K9A<= D4EE@4FD<649@B= 

HBD@G?O S6?S9FES <ECB?P;B64A<9 CBEFBSAAB7B ;A4K9A<S @B8G?S 9. &4>B= CB8IB8 

A9 CB;6B?S9F GK<FO64FP <;@9A9A<9 84AAB7B CB>4;4F9?S 6 ;46<E<@BEF< BF 
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H4>F<K9E>B= 6?4:ABEF< CBK6O, CD<ASFB7B D9:<@4 BDBL9A<S, CD<@9AS9@B= 

F9IA<>< CB?<64 < DS84 8DG7<I H4>FBDB6. �@9EF9 E F9@ @9FB8 @B:9F 

<ECB?P;B64FPES 8?S BCD989?9A<S 69?<K<AO EG@@4DAB7B <EC4D9A<S ;4 D4;?<KAO9 

6D9@9AAO9 <AF9D64?O. 

�AB= CB8IB8 > BJ9A>9 EG@@4DAB7B <EC4D9A<S 5O? CD98?B:9A �. �. ,FB=>B 

(1965). $4;D45BF4AAO= <@ 5<BH<;<K9E><= @9FB8 CD98GE@4FD<649F CDB6989A<9 

D4EKёFB6 A4 BEAB69 86GI ;46<E<@BEF9=. 

1. � C9D<B8 BF A4K4?4 D4;6<F<S D4EF9A<= 8B CB?AB7B ;4F9A9A<S <@< 

CB69DIABEF< CBK6O, 4 F4>:9 A4 QF4C9 EB;D964A<S 69?<K<AG EG@@4DAB7B <EC4D9A<S 

BCD989?SRF CB E?98GRM9= HBD@G?9:                                                           (4.9) 

789:  Е 3 EG@@4DAB9 <EC4D9A<9, @3/74; 

∑t 3 EG@@4 ED98A9EGFBKAOI F9@C9D4FGD 6B;8GI4 6 F9K9A<9 6979F4J<BAAB7B 

C9D<B84, °%; 

t 3 ED98A9@9ESKA4S F9@C9D4FGD4 6B;8GI4, °%; 

f 3 ED98A9@9ESKA4S BFABE<F9?PA4S 6?4:ABEFP 6B;8GI4, %; 

2. CG@@4DAB9 <EC4D9A<9 6 C9D<B8 A4<5B?99 4>F<6AB7B 6B8BCBFD95?9A<S EB 

6D9@9A< ;4F9A9A<S CB69DIABEF< CBK6O D4EF9A<S@<:                                                           (4.10) 

789:  Е 3 EG@@4DAB9 <EC4D9A<9, @3/74; 

∑t 3 EG@@4 ED98A9EGFBKAOI F9@C9D4FGD 6B;8GI4 6 F9K9A<9 6979F4J<BAAB7B 

C9D<B84, °%; 

t 3 ED98A9@9ESKA4S F9@C9D4FGD4 6B;8GI4, °%; 

f 3 ED98A9@9ESKA4S BFABE<F9?PA4S 6?4:ABEFP 6B;8GI4, %; 

�?S EBCBEF46?9A<S D9;G?PF4FB6 A4 D<EGA>9 1 CD<6989AB ED46A9A<9 D4EK9FB6, 

6OCB?A9AAOI 6E9@< FD9@S @9FB84@<. #BE>B?P>G HBD@G?O �.�. ,FB=>B < 

�.�. ,4DB64 A9 GK<FO64RF BDBL9A<9, 8?S >BDD9>FAB7B ED46A9A<S A4 7D4H<> 

A4A9E9AO D9;G?PF4FO, CB?GK9AAO9 CB GD46A9A<R 6B8AB7B 54?4AE4 8?S 64D<4AF4 

59; BDBL9A<S ;4 6E9 FD< 7B84 <EE?98B64A<=. 
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$<EGAB> 4.24 3 %D46A9A<9 D4EK9FAOI 84AAOI CB BCD989?9A<R 6B8BCBFD95?9A<S 
6<LA< 

�FBDB= < FD9F<= @9FB8O CD98EF46?9AO Q@C<D<K9E><@< HBD@G?4@< 

�.�. ,FB=>B < �.�. ,4DB64. �4AAO9 ;46<E<@BEF< L<DB>B CD<@9ASRFES 8?S 

BJ9A>< EG@@4DAB7B 6B8BCBFD95?9A<S, B8A4>B BA< A9 GK<FO64RF 6?<SA<9 

BDBL9A<S A4 6B8AO= D9:<@ >G?PFGDO. � E6S;< E QF<@ 6 D4@>4I <EE?98B64A<S 6 

>4K9EF69 BEAB6AB7B 5O? CD<ASF D4EK9F CB GD46A9A<R 6B8AB7B 54?4AE4, A4 BEAB69 

>BFBDB7B 5O?B BCD989?9AB EG@@4DAB9 6B8BCBFD95?9A<9 <EE?98G9@B= >G?PFGDO. 

#B89>48AO9 ;A4K9A<S 6B8BCBFD95?9A<S 89D96P96 6<LA< CD< D4;?<KAOI 

D9:<@4I G6?4:A9A<S CD98EF46?9AO 6 F45?<J4I 4.1134.13. �B 6E9 7B8O 

<EE?98B64A<= A4<5B?PL99 EG@@4DAB9 6B8BCBFD95?9A<9 BF@9K4?BEP 6 64D<4AF4I E 

CB889D:4A<9@ 6?4:ABEF< CBK6O A4 GDB6A9 70390 < 803100 % !�, FB784 >4> 

@<A<@4?PAO9 ;A4K9A<S A45?R84?<EP A4 >BAFDB?9 59; BDBL9A<S. 

� 2023 7. @4>E<@4?PAB9 EG@@4DAB9 6B8BCBFD95?9A<9 ;4 6979F4J<BAAO= 

C9D<B8 BF@9K9AB 6 64D<4AF9 803100 % !� < EBEF46<?B 3223 @³/74, FB784 >4> 6 

>BAFDB?9 3 2734 @³/74. !4<5B?PL<9 CB>4;4F9?< 6B8BCBFD95?9A<S A45?R84?<EP 6 

<R?9, BEB59AAB 6 C9D6B=36FBDB= 89>484I, >B784 ;A4K9A<S 8BEF<74?< 3093322 

@³/74. � 2024 7. A4<5B?99 6OEB>B9 EG@@4DAB9 6B8BCBFD95?9A<9 ;4H<>E<DB64AB 6 

0 
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 4= �RAP �R?P �67GEF %9AFS5DP 
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�9>484 

�.�. ,FB=>B 2023 7. �.�. ,FB=>B 2024 7. �.�. ,FB=>B 2025 7. 
�.!. �BEFS>B6 2023 7. �.!. �BEFS>B6 2024 7. �.!. �BEFS>B6 2025 7. 
�.�. ,4DB6 2023 �.�. ,4DB6 2024 �.�. ,4DB6 2025 
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64D<4AF9 70390 % !� 33 3530 @³/74.  4>E<@4?PAO9 ;A4K9A<S CD<IB8<?<EP A4 

<RAP3<R?P < 8BEF<74?< 353-369 @³/74 6 A4<5B?99 G6?4:AS9@OI 64D<4AF4I. 

�BAFDB?PAO= 64D<4AF I4D4>F9D<;B64?ES 5B?99 A<;><@ GDB6A9@ 6B8BCBFD95?9A<S 

33 2669 @³/74. � 2025 7. @4>E<@4?PAB9 EG@@4DAB9 6B8BCBFD95?9A<9 BF@9K4?BEP 6 

64D<4AF9 70390 % !� < EBEF46<?B 3881 @³/74, KFB S6?S9FES A4<5B?PL<@ 

CB>4;4F9?9@ ;4 69EP C9D<B8 <EE?98B64A<=. #<> 6B8BCBFD95?9A<S A45?R84?ES 6B 

6FBDB= 89>489 <R?S, >B784 ;A4K9A<S 8BEF<74?< 4243445 @³/74. � >BAFDB?9 

EG@@4DAB9 6B8BCBFD95?9A<9 EBEF46<?B 2996 @³/74.  4>E<@4?PAO9 ;A4K9A<S 

CD<IB8<?<EP A4 ?9FA<= C9D<B8, I4D4>F9D<;GRM<=ES A4<5B?99 6OEB>B= 

F9@C9D4FGDB= 6B;8GI4 < <AF9AE<6AO@ D4;6<F<9@ D4EF9A<=. 'EF4AB6?9AB, KFB 

6B8BCBFD95?9A<9 @B?B8OI 89D96P96 6<LA< ;46<E<F BF ED98A9EGFBKAB= 

F9@C9D4FGDO 6B;8GI4 6 F9K9A<9 6979F4J<BAAB7B C9D<B84. �4AA4S ;46<E<@BEFP 

B5GE?B6?9A4 BEB59AABEFS@< 6B8AB7B B5@9A4 D4EF9A<=, 6 C9D6GR BK9D98P 

<AF9AE<6ABEFPR FD4AEC<D4J<<, >BFBD4S 6B;D4EF49F E CB6OL9A<9@ F9@C9D4FGDO < 

4>F<6<;4J<9= H<;<B?B7<K9E><I CDBJ9EEB6 (%C<JOA, 2002). 

&45?<J4 4.11 3 #B89>48AB9 6B8BCBFD95?9A<9 89D96P96 6<LA< CD< D4;?<KAOI 

GE?B6<SI G6?4:A9A<S CBK6O 6 2023 7B8G, @³/74 

 
9E
SJ

 

�
9>
48
4 

(60380% !�) (70390% !�) (803100% !�) �BAFDB?P 
(59; BDBL9A<S) 

 
4=

 1 160 160 160 150 

2 209 211 203 174 

3 215 216 203 188 

�
R
AP

 1 264 253 242 223 

2 280 284 280 190 

3 250 273 274 164 

�
R
?P

 1 310 321 322 270 

2 298 309 290 284 

3 248 248 262 270 

�
67
GE
F 1 219 219 247 220 

2 191 197 214 187 

3 176 179 198 130 

%
9A
FS
5D
P 1 122 129 129 115 

2 106 117 120 99 

3 90 97 79 70 

%G@@4  3138 3213 3223 2734 
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&45?<J4 4.12 3 #B89>48AB9 6B8BCBFD95?9A<9 89D96P96 6<LA< CD< D4;?<KAOI 

GE?B6<SI G6?4:A9A<S CBK6O 6 2024 7B8G, @³/74 
 
9E
SJ

 

�
9>
48
4 

(60380% !�) (70390% !�) (803100% !�) �BAFDB?P 
(59; BDBL9A<S) 

 
4=

 1 163 177 173 136 

2 205 210 221 164 

3 230 246 240 213 

�
R
AP

 1 232 245 221 199 

2 317 325 300 214 

3 345 353 369 274 

�
R
?P

 1 308 316 346 240 

2 316 324 308 220 

3 281 287 272 209 

�
67
GE
F 1 220 250 231 182 

2 216 247 212 178 

3 182 206 184 168 

%
9A
FS
5D
P 1 134 133 157 123 

2 125 113 125 96 

3 97 98 106 53 

%G@@4  3371 3530 3465 2669 

&45?<J4 4.13 3 #B89>48AB9 6B8BCBFD95?9A<9 89D96P96 6<LA< CD< D4;?<KAOI 

GE?B6<SI G6?4:A9A<S CBK6O 6 2025 7B8G, @³/74 

 
9E
SJ

 

�
9>
48
4 

(60380% !�) (70390% !�) (803100% !�) �BAFDB?P 
(59; BDBL9A<S) 

 
4=

 1 161 166 161 134 

2 202 207 175 189 

3 224 242 228 222 

�
R
AP

 1 268 279 259 192 

2 255 316 289 214 

3 276 321 294 239 

�
R
?P

 1 347 373 349 284 

2 419 445 424 350 

3 320 414 396 320 

�
67
GE
F 1 219 342 329 23 

2 201 208 206 200 

3 182 188 194 147 

%
9A
FS
5D
P 1 131 132 150 109 

2 130 139 126 86 

3 105 109 117 77 

%G@@4  3440 3881 3697 2996 
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!4 BEAB64A<< Q>EC9D<@9AF4?PAOI 84AAOI ;4 FDёI?9FA<= C9D<B8 5O?4 

CDB4A4?<;<DB64A4 EFDG>FGD4 EG@@4DAB7B 6B8BCBFD95?9A<S E4:9AJ96 (D<EGAB> 

4.25). 'EF4AB6?9AB, KFB A4 BDBL49@OI 64D<4AF4I BEAB6AO@< <EFBKA<>4@< 

CBEFGC?9A<S 6?47< S6?S?<EP 4F@BEH9DAO9 BE48>< < 6B84, CB84649@4S CD< 

>4C9?PAB@ BDBL9A<<. �B?S BE48>B6 6 B5M9@ 6B8BCBFD95?9A<< EBEF46?S?4 BF 60 

8B 70 %, FB784 >4> 6>?48 BDBE<F9?PAB= ABD@O <;@9AS?ES 6 CD989?4I BF 13 8B 36 

%. %BBFABL9A<9 BF89?PAOI EBEF46?SRM<I 6B8AB7B 54?4AE4 ;4@9FAB ;46<E9?B BF 

@9F9BDB?B7<K9E><I GE?B6<= >BA>D9FAB7B 7B84. � C9D<B8O E CB6OL9AAO@ 

>B?<K9EF6B@ 4F@BEH9DAOI BE48>B6, >4> QFB A45?R84?BEP 6 2025 7B8G, <I 

G89?PAO= 6>?48 6 EG@@4DAB9 6B8BCBFD95?9A<9 6B;D4EF4?. � 5B?99 ;4EGL?<6OI 

GE?B6<SI, I4D4>F9DAOI, A4CD<@9D, 8?S 2024 7B84, 8B?S 4F@BEH9DAB= 6?47<, 

A4CDBF<6, G@9APL4?4EP, 4 ;A4K9A<9 BDBE<F9?PAB= ABD@O 6 B59EC9K9A<< D4EF9A<= 

6B;D4EF4?B. !4 >BAFDB?PAB@ 64D<4AF9, 789 CB?<6O A9 CDB6B8<?<EP, 

6B8BB59EC9K9A<9 D4EF9A<= HBD@<DB64?BEP CD9<@GM9EF69AAB ;4 EKёF 

4F@BEH9DAOI BE48>B6 < D4EIB8B64A<S D4A99 A4>BC?9AAOI ;4C4EB6 CBK69AAB= 

6?47<. 

�?S 6OS6?9A<S I4D4>F9D4 84AAB= ;46<E<@BEF< 5O?< CBEFDB9AO < 

CDB4A4?<;<DB64AO 7D4H<K9E><9 ;46<E<@BEF< 6B8BCBFD95?9A<S BF ED98A9= 

F9@C9D4FGDO 6B;8GI4 ;4 89>48G 6 F9K9A<9 6E97B 6979F4J<BAAB7B C9D<B84 ;4 7B8O 

<EE?98B64A<= (D<EGA>< 4.2534.31). �A4?<; CDB6B8<?ES E GK9FB@ H9AB?B7<K9E><I 

H4; D4;6<F<S 6<LA<, KFB CB;6B?<?B 8<HH9D9AJ<DB64FP BEB59AABEF< 

6B8BCBFD95?9A<S A4 D4;?<KAOI QF4C4I DBEF4 < D4;6<F<S D4EF9A<=. 

� D9;G?PF4F9 6O89?9AB FD< BEAB6AOI H4;O. #9D64S H4;4 33 H4;4 DBEF4 < 

J69F9A<S (E C9D6B= 89>48O @4S CB C9D6GR 89>48G <RAS). � QFBF C9D<B8 

A45?R849FES 4>F<6AO= DBEF CB597B6, D4ECGE>4A<9 ?<EFP96 < J69F9A<9 D4EF9A<=. 

�B8BCBFD95?9A<9 I4D4>F9D<;G9FES G@9D9AAO@< ;A4K9A<S@< < G69?<K<649FES CB 

@9D9 CB6OL9A<S F9@C9D4FGDO 6B;8GI4. "7D4A<K9AAO= GDB69AP 6B8BCBFD95?9A<S 

A4 84AAB@ QF4C9 E6S;4A E A9CB?AO@ D4;6<F<9@ ?<EFB6B7B 4CC4D4F4 <, 

EBBF69FEF69AAB, BFABE<F9?PAB A96OEB>B= <AF9AE<6ABEFPR FD4AEC<D4J<<. 
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$<EGAB> 4.25 3 %FDG>FGD4 EG@@4DAB7B 6B8BCBFD95?9A<S @B?B8OI 89D96P96 6<LA< 

�FBD4S H4;4 33 H4;4 A4<5B?PL97B 6B8BCBFD95?9A<S (EB 6FBDB= 89>48O <RAS 

CB FD9FPR 89>48G <R?S). � 84AAO= C9D<B8 CDB<EIB8<F <AF9AE<6AB9 

HBD@<DB64A<9 < DBEF C?B8B6, 4 F4>:9 8BEF<749FES @4>E<@4?PAB9 D4;6<F<9 

?<EFB6B= CB69DIABEF<. 'EF4AB6?9AB, KFB <@9AAB 6 QFBF C9D<B8 A45?R84RFES 

A4<5B?PL<9 ;A4K9A<S 6B8BCBFD95?9A<S, KFB E6S;4AB E 6OEB>B= <AF9AE<6ABEFPR 

FD4AEC<D4J<< < HBFBE<AF9F<K9E>B= 4>F<6ABEF< D4EF9A<=. #B6OL9AAO9 

F9@C9D4FGDO 6B;8GI4 8BCB?A<F9?PAB GE<?<64RF CBFD95ABEFP D4EF9A<= 6 6B89. 

&D9FPS H4;4 E6S;4A4 E C9D<B8B@ CBE?9 E5BD4 GDB:4S (E C9D6B= 89>48O 

467GEF4 CB FD9FPR 89>48G E9AFS5DS). �?S 84AAB= H4;O I4D4>F9DAB EA<:9A<9 

<AF9AE<6ABEF< 6B8BCBFD95?9A<S. #BE?9 EN9@4 GDB:4S DBEFB6O9 CDBJ9EEO 

;4@98?SRFES, G@9APL49FES 4>F<6ABEFP FD4AEC<D4J<<, KFB CD<6B8<F > EA<:9A<R 

CBFD95ABEF< D4EF9A<= 6 6B89. �@9EF9 E F9@ 6B8AO= D9:<@ EBID4AS9F 64:AB9 

;A4K9A<9 8?S CDBJ9EEB6 A4>BC?9A<S ;4C4EAOI 69M9EF6 < CB87BFB6>< D4EF9A<= > 

C9D<B8G CB>BS. 
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#B D9;G?PF4F4@ B5D45BF>< Q>EC9D<@9AF4?PAOI 84AAOI 8?S >4:8B7B 

<EE?98G9@B7B 64D<4AF4 5O?< GEF4AB6?9AO D97D9EE<BAAO9 ;46<E<@BEF<, 

I4D4>F9D<;GRM<9 E6S;P @9:8G 69?<K<AB= EG@@4DAB7B 6B8BCBFD95?9A<S 89D96P96 

6<LA< ;4 89>48AO= C9D<B8 < ED98A9EGFBKAB= F9@C9D4FGDB= 6B;8GI4 (D<EGA>< 

4.2634.32). #B?GK9AAO9 @4F9@4F<K9E><9 ;46<E<@BEF< 84RF 6B;@B:ABEFP 

BCD989?SFP D4EKёFAO9 GED98AёAAO9 ;A4K9A<S 6B8BCBFD95?9A<S 6 ;46<E<@BEF< BF 

F9@C9D4FGDAOI GE?B6<=. $4;D45BF4AAO9 GD46A9A<S @B7GF 5OFP <ECB?P;B64AO CD< 

6OCB?A9A<< 6B8B54?4AEB6OI D4EKёFB6 < CDB7AB;<DB64A<< EG@@4DAB= 

CBFD95ABEF< @B?B8OI A4E4:89A<= 6<LA< 6 6B89 CD<@9A<F9?PAB > CD<DB8AB-

>?<@4F<K9E><@ GE?B6<S@ *9AFD4?PAB7B D4=BA4 !9K9DAB;9@AB= ;BAO $BEE<<. 

  

$<EGAB> 4.26 3 �46<E<@BEFP EG@@4DAB7B 6B8BCBFD95?9A<S ;4 89>48G BF 

ED98A9EGFBKAB= F9@C9D4FGDO 6B;8GI4 6 I H4;9 D4;6<F<S 6 202332025  7B8O  

 

$<EGAB> 4.27 3 �46<E<@BEFP EG@@4DAB7B 6B8BCBFD95?9A<S ;4 89>48G BF 

ED98A9EGFBKAB= F9@C9D4FGDO 6B;8GI4 6B IIH4;9 D4;6<F<S 6 2023 7B8G  

y = 4,6642x + 108,53 

R² = 0,6033 

y = 6,266x + 119,63 

R² = 0,7678 

y = 6,4581x + 126,49 

R² = 0,7883 
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%D98A9EGFBKA4S F9@C9D4FGD4 6B;8GI4,   

>BAFDB?P 60-80%!� 70-90%!� 80-100%!� 

y = 37,969x - 472,9 
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$<EGAB> 4.28 3 �46<E<@BEFP EG@@4DAB7B 6B8BCBFD95?9A<S ;4 89>48G BF 

ED98A9EGFBKAB= F9@C9D4FGDO 6B;8GI4 6B IIH4;9 D4;6<F<S 6 2024 7B8G  

 

$<EGAB> 4.29 3 �46<E<@BEFP EG@@4DAB7B 6B8BCBFD95?9A<S ;4 89>48G BF 

ED98A9EGFBKAB= F9@C9D4FGDO 6B;8GI4 6B IIH4;9 D4;6<F<S 6 2025 7B8G  

%D98A9EGFBKA4S F9@C9D4FGD4 6B;8GI4,   

 

$<EGAB> 4.30 3 �46<E<@BEFP EG@@4DAB7B 6B8BCBFD95?9A<S ;4 89>48G BF 

ED98A9EGFBKAB= F9@C9D4FGDO 6B;8GI4 6 III H4;9 D4;6<F<S 6 2023 7B8G  

y = 19,4x - 177,31 

R² = 0,8415 
y = 16,193x - 20,144 

R² = 0,7422 

y = 26,632x - 242,07 

R² = 0,7562 
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%D98A9EGFBKA4S F9@C9D4FGD4 6B;8GI4,   

>BAFDB?P 70-90%!� 80-100%!� 60-80%!� 
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%D98A9EGFBKA4S F9@C9D4FGD4 6B;8GI4,  

60-80%!� 70-90%!� 80-100%!� >BAFDB?P 
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$<EGAB> 4.31 3 �46<E<@BEFP EG@@4DAB7B 6B8BCBFD95?9A<S ;4 89>48G BF 

ED98A9EGFBKAB= F9@C9D4FGDO 6B;8GI4 6 III H4;9 D4;6<F<S 6 2024 7B8G  

 

$<EGAB> 4.32 3 �46<E<@BEFP EG@@4DAB7B 6B8BCBFD95?9A<S ;4 89>48G BF 

ED98A9EGFBKAB= F9@C9D4FGDO 6B;8GI4 6 III H4;9 D4;6<F<S 6 2025 7B8G  

#B D9;G?PF4F4@ B5D45BF>< Q>EC9D<@9AF4?PAOI 84AAOI 202332025 77. 

@9FB8B@ @AB:9EF69AAB7B D97D9EE<BAAB7B 4A4?<;4 CB?GK9A4 ;46<E<@BEFP 

6B8BCBFD95?9A<S @B?B8B7B 6<LA96B7B E484 BF F9@C9D4FGDO 6B;8GI4, 6B;D4EF4 

A4E4:89A<= < H4;O D4;6<F<S D4EF9A<=.                                                (4.11) 

789:   3 89>48AB9 6B8BCBFD95?9A<9, @³/74; 
T3 ED98A989>48A4S F9@C9D4FGD4 6B;8GI4, °C; 

A3 6B;D4EF E484, ?9F; 

F??>8ы/ F?>A?93 >B8 H4;O D4;6<F<S D4EF9A<=. 

y = 26,003x - 341,05 

R² = 0,9477 
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%D98A9EGFBKA4S F9@C9D4FGD4 6B;8GI4,   

>BAFDB?P 60-80%!� 70-90%!� 80-100%!� 
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a, b, c, d, e 3 Q@C<D<K9E><9 >BQHH<J<9AFO, GEF4AB6?9AAO9 6 D9;G?PF4F9 

<EE?98B64A<S < <;@9ASRM<9ES 6 ;46<E<@BEF< BF D9:<@4 BDBL9A<S < 6B;D4EF4 

89D96P96.  

"5M4S @B89?P 5G89F 6O7?S89FP E?98GRM<@ B5D4;B@:                                                    (4.12) 

789:   3 89>48AB9 6B8BCBFD95?9A<9, @³/74; 
T3 ED98A989>48A4S F9@C9D4FGD4 6B;8GI4, °C; 

A3 6B;D4EF E484, ?9F; 

F??>8ы/ F?>A?93C9D9@9AAO9 H4; D4;6<F<S D4EF9A<= 

�?S GK9F4 6?<SA<S H4; D4;6<F<S D4EF9A<= 6 @B89?< <ECB?P;B64AO 

H<>F<6AO9 C9D9@9AAO9. 

(4;4 J69F9A<S CD<ASF4 6 >4K9EF69 54;B6B=, CD< >BFBDB=: 

F??>8ы=0; F?>A?9=0 

� QFB@ E?GK49 6B8BCBFD95?9A<9 BCD989?S9FES FB?P>B F9@C9D4FGDB= 6B;8GI4 

< 6B;D4EFB@ A4E4:89A<=. 

�?S H4;O HBD@<DB64A<S C?B8B6 CD<A<@4?BEP: 

F??>8ы=1; F?>A?9=0, 

KFB B59EC9K<64?B G69?<K9A<9 D4EK9FAB7B 6B8BCBFD95?9A<S BFABE<F9?PAB 

H4;O J69F9A<S. 

�?S CBE?9G5BDBKAB7B C9D<B84 CD<A<@4?BEP: 

F??>8ы=0; F?>A?9=1, 

KFB CD<6B8<?B > EA<:9A<R D4EK9FAB7B 6B8BCBFD95?9A<S 6E?98EF6<9 

G@9APL9A<S FD4AEC<D4J<BAAB= 4>F<6ABEF< < ;4@98?9A<S DBEFB6OI CDBJ9EEB6. 

� B5M9= @B89?< 8?S H4;O J69F9A<SF??>8ы=0 < F?>A?9=0, FB784 @B89?P 

CD<@9F 6<8:                                                 (4.13) 

�4AA4S @B89?P BFD4:49F ;46<E<@BEFP 6B8BCBFD95?9A<S 6<LA< ;4 89>48G BF 

ED98A989>48AB= F9@C9D4FGDO 6B;8GI4 < 6B;D4EF4 89D96P96. 
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 �?S D4EK9F4 6B8BCBFD95?9A<S 6 H4;G EB;D964A<S C?B8B6 F??>8ы=1 < 

F?>A?9=0, B>78а @B89?P 5G89F <@9FP E?98GRM<= 6<8:                                                     (4.14) 

� 84AAB@ E?GK49 H4;G DBEF4 < HBD@<DB64A<S C?B8B6 6B8BCBFD95?9A<9 

G69?<K<649FES CB ED46A9A<R E H4;B= J69F9A<S. 

�?S D4EK9F4 6B8BCBFD95?9A<S 6 H4;G CBE?9 E5BD4 GDB:4S F??>8ы=0 < 

F?>A?9=1, B>78а @B89?P 5G89F <@9FP E?98GRM<= 6<8:                                                    (4.15) 

� 84AAGR H4;G 6B8BCBFD95?9A<9 EA<:49FES, FD4AEC<D4J<BAA4S 4>F<6ABEFP 

G@9APL49FES, DBEFB6O9 CDBJ9EEO ;4@98?SRFES. 

&45?<J4 4.14 3 �A4K9A<9 Q@C<D<K9E><I >BQHH<J<9AFB6 

 B89?P 

1@C<D<K9E><9 >BQHH<J<9AFO 

�
BQ
HH
<J
<9
AF
 

>B
DD
9?
SJ
<<
, r

 

�
BQ
HH
<J
<9
AF
 

89
F9
D@
<A
4J
<<

, 

R
2
 

"
L
<5
>4
, %

 

a b c d e 

"5M4S 10,22 16,81 47,65 -76,94 -13,53 0,81 0,83 9,42 

60-80%!� 10,62 10,01 37,18 -85,23 19,12 0,95 0,86 8,49 

70-90%!� 11,12 22,21 42,50 -83,41 -47.89 0,92 0,83 9,94 

80-100%!� 9,22 17,48 62,63 -63,20 -11,57 0,95 0,83 9,84 

� F45?<J9 4.14 CD<6989AO ;A4K9A<S Q@C<D<K9E><I >BQHH<J<9AFB6 @B89?9= 

6B8BCBFD95?9A<S, 789: 

a3 >BQHH<J<9AF CD< F9@C9D4FGD9 6B;8GI4; 

b3 >BQHH<J<9AF CD< 6B;D4EF9 A4E4:89A<=; 

c3 >BQHH<J<9AF H4;O HBD@<DB64A<S C?B8B6; 

d3 >BQHH<J<9AF CBE?9G5BDBKAB7B C9D<B84; 

e– E6B5B8AO= K?9A GD46A9A<S. 

�?S D9:<@4 CB889D:4A<S CD98CB?<6AB= 6?4:ABEF< CBK6O 70390% !� 5O?4 

D4;D45BF4A4 K4EFA4S D97D9EE<BAA4S @B89?P 89>48AB7B 6B8BCBFD95?9A<S @B?B8B7B 

6<LA96B7B E484. � D9;G?PF4F9 B5D45BF>< Q>EC9D<@9AF4?PAOI 84AAOI 202332025 

77. CB?GK9A4 E?98GRM4S ;46<E<@BEFP: 
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                                               (4.16) 

789:   – 89>48AB9 6B8BCBFD95?9A<9, @³/74; 

T– ED98A989>48A4S F9@C9D4FGD4 6B;8GI4, °C; 

A– 6B;D4EF E484, ?9F; 

F??>8ы/F?>A?93 >B8 H4;O D4;6<F<S D4EF9A<=. 

�BQHH<J<9AF 89F9D@<A4J<< @B89?< EBEF46<? 0,83, KFB E6<89F9?PEF6G9F B 

6OEB>B= EF9C9A< EBBF69FEF6<S D4EK9FAOI < Q>EC9D<@9AF4?PAOI 84AAOI. 

'EF4AB6?9AB, KFB CB6OL9A<9 F9@C9D4FGDO 6B;8GI4 A4 1°C CD<6B8<F > 

G69?<K9A<R 89>48AB7B 6B8BCBFD95?9A<S A4 11,12 @³/74. � H4;G HBD@<DB64A<S 

C?B8B6 6B8BCBFD95?9A<9 6B;D4EF4?B A4 42,50 @³/74 CB ED46A9A<R E H4;B= 

J69F9A<S, FB784 >4> CBE?9 E5BD4 GDB:4S A45?R84?BEP 97B EA<:9A<9 A4 83,41 @³/74. 

%D46A9A<9 @B89?< < H4>F<K9E><I ;A4K9A<= 6B8BCBFD95?9A<S 6<LA< ;4 

202332025  7B8O CD98EF46?9AO A4 D<EGA>4I 4.333435. 

 

$<EGAB> 4.33 3 %D46A9A<9 H4>F<K9E>B7B < D4EK9FAB7B 89>48AB7B 

6B8BCBFD95?9A<S @B?B8B7B 6<LA96B7B E484 CD< D9:<@9 BDBL9A<S  

60380% !� (2023 7.) 
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$<EGAB> 4.34 3 %D46A9A<9 H4>F<K9E>B7B < D4EK9FAB7B 89>48AB7B 

6B8BCBFD95?9A<S @B?B8B7B 6<LA96B7B E484 CD< D9:<@9 BDBL9A<S  

70390% !� (2024 7.) 

 

$<EGAB> 4.35 3 %D46A9A<9 H4>F<K9E>B7B < D4EK9FAB7B 89>48AB7B 

6B8BCBFD95?9A<S @B?B8B7B 6<LA96B7B E484 CD< D9:<@9 BDBL9A<S 803100% !� 

(2025 7.) 

!4 D<EGA>9 4.36 CD98EF46?9AB EBBFABL9A<9 D4EK9FAOI < H4>F<K9E><I 

;A4K9A<= 89>48AB7B 6B8BCBFD95?9A<S @B?B8B7B 6<LA96B7B E484 CB B5M9= 

D97D9EE<BAAB= @B89?<. 
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$<EGAB> 4.36 3 %BBFABL9A<9 D4EK9FAOI < H4>F<K9E><I ;A4K9A<= 89>48AB7B 

6B8BCBFD95?9A<S CB B5M9= D97D9EE<BAAB= @B89?< 

�A4?<; 8<47D4@@O CB>4;4? A4?<K<9 GEFB=K<6B= ?<A9=AB= ;46<E<@BEF< 

@9:8G D4EK9FAO@< < Q>EC9D<@9AF4?PAO@< 84AAO@<. "EAB6A4S K4EFP A45?R89A<= 

D4ECB?4749FES 65?<;< ?<A<< FD9A84, KFB E6<89F9?PEF6G9F B 6OEB>B= EF9C9A< 

EBBF69FEF6<S @B89?< H4>F<K9E>B@G 6B8BCBFD95?9A<R D4EF9A<=. �BQHH<J<9AF 

89F9D@<A4J<< EBEF46<? 0,88 KFB CB8F69D:849F 6OEB>GR B5NSEASRMGR 

ECBEB5ABEFP D4;D45BF4AAB= @B89?<. "F89?PAO9 BF>?BA9A<S D4EK9FAOI ;A4K9A<= 

BF H4>F<K9E><I B5GE?B6?9AO 6?<SA<9@ CD<DB8AB->?<@4F<K9E><I < 

5<B?B7<K9E><I H4>FBDB6, A9 6>?RK9AAOI 6 @B89?P, 6 FB@ K<E?9 BE48>B6, 

6?4:ABEF< 6B;8GI4. 

#B?GK9AAO9 D9;G?PF4FO CB8F69D:84RF 6B;@B:ABEFP <ECB?P;B64A<S 

D4;D45BF4AAB= D97D9EE<BAAB= ;46<E<@BEF< 8?S BJ9A>< 89>48AB7B 

6B8BCBFD95?9A<S @B?B8B7B 6<LA96B7B E484 CD< D4;?<KAOI D9:<@4I >4C9?PAB7B 

BDBL9A<S. 

$4;D45BF>4 >4> B5M9=, F4> < K4EFAOI @B89?9= CB BF89?PAO@ D9:<@4@ 

BDBL9A<S CB;6B?<?4 GEF4AB6<FP BEB59AABEF< HBD@<DB64A<S 6B8BCBFD95?9A<S 

@B?B8B7B 6<LA96B7B E484 CD< D4;?<KAB@ GDB6A9 6?47BB59EC9K9AABEF< CBK6O < 

CB6OE<FP FBKABEFP <A:9A9DAB= BJ9A>< D9:<@B6 >4C9?PAB7B BDBL9A<S. 

y = 0,8972x + 23,367 

R² = 0,8784 
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,<DB>B9 D4ECDBEFD4A9A<9 A4L9? 5<B>?<@4F<K9E><= @9FB8 D4EK9F4 

EG@@4DAB7B <EC4D9A<S CB 89H<J<F4@ 6?4:ABEF< 6B;8GI4, CD98?B:9AAO= �. . 

�?C4FP96O@ (�?C4FP96, 1969) < CB?GK<6L<= 84?PA9=L99 D4;6<F<9 6 D45BF9 %.  . 

�?C4FP964 (�?C4FP96,1973). #B 84AAB= ;46<E<@BEF< @B:AB BCD989?<FP 

5<B>?<@4F<K9E><= >BQHH<J<9AF.                                                 (4.17) 

789:     35<B>?<@4F<K9E><= >BQHH<J<9AF; 

� 3 EG@@4DAB9 6B8BCBFD95?9A<9, @@; 

∑d 3 EG@@4 89H<J<FB6 6?4:ABEF< 6B;8GI4 ;4 D4EK9FAO= C9D<B8, @@ 

�?S BDBL49@OI D4=BAB6 D9>B@9A8GRF CBEFBSAAO9 89>48AO9 ;A4K9A<S �5, 

CB?P;GSEP >BFBDO@<, @B:AB BCD989?<FP � CD< GE?B6<< BCF<@4?PAB7B G6?4:A9A<S 

D4EK9FAB7B E?BS CBK6O. 

(BD@G?4 �.�. �P7B64 (�P7B6, 1979) CB;6B?S9F D4EEK<F4FP 5<BH<;<K9E><= 

>BQHH<J<9AF:                                                (4.18) 

789:     3 5<BH<;<K9E><= >BQHH<J<9AF;   3 6B8BCBFD95?9A<9, @3
  741

;    3 EG@@4 ED98A9EGFBKAOI F9@C9D4FGD ;4 D4EK9FAO= C9D<B8, °C. 

�. �. ,4DB6 (,4DB6,1959) CD98?B:<? @9FB8 BCD989?9A<S <EC4D9A<S 6 

;46<E<@BEF< BF F9@C9D4FGDO 6B;8GI4. #B 84AAB= HBD@G?9 @B:AB D4EEK<F4FP 

@B8G?P <EC4D9A<S:                                                      (4.19) 

789: 9 3 @B8G?P <EC4D9A<S, @3/(74·°%); 

Е 3 EG@@4DAB9 <EC4D9A<9, @3/74; 

∑t 3 EG@@4 ED98A9EGFBKAOI F9@C9D4FGD 6B;8GI4 6 F9K9A<9 6979F4J<BAAB7B 

C9D<B84 ;4 D4EK9FAO= C9D<B8, °%; 

а 3 K<E?B 8A9= 6979F4J<BAAB7B C9D<B84. 
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,<DB>B9 D4ECDBEFD4A9A<9 CD< D4EK9F9 EG@@4DAB7B <EC4D9A<S 6 ;BA9 

A98BEF4FBKAB7B G6?4:A9A<S CB?GK<?4 ;46<E<@BEFP, CD98?B:9AA4S !. !. 

�64AB6O@ (�64AB6, 1954). (BD@G?4 CB;6B?S9F D4EEK<F4FP 5<B>?<@4F<K9E><= 

>BQHH<J<9AF:       ·                                       (4.20) 

789:  �5 3 5<B>?<@4F<K9E><= >BQHH<J<9AF; 

E0 3 <EC4DS9@BEFP ;4 D4EK9FAO= C9D<B8, @@                              ,                    (4.21) 

789:  f 3 ED98A9@9ESKA4S BFABE<F9?PA4S 6?4:ABEFP 6B;8GI4 ;4 D4EK9FAO= 

C9D<B8, %; 

t 3 ED98A9@9ESKA4S F9@C9D4FGD4 6B;8GI4 ;4 D4EK9FAO= C9D<B8, °%. 

(BD@G?4 CB?GK9A4 CD< D45BF9 E <EC4D<F9?S@<, CBQFB@G 8?S CD<@9A9A<S 99 

6 CB?96OI GE?B6<SI �. �.  B?K4AB6O@ 66989A4 CBCD46>4 0,8 ( B?K4AB6, 1963). 

!B BA4 6DS8 ?< E@B:9F G6S;4FP <EC4DS9@BEFP E 6B8AB= CB69DIABEF< E 

<EC4D9A<9@ E E9?PE>BIB;S=EF69AAB7B CB?S. "A4 EG7G5B D97<BA4?PA4 < EB69DL9AAB 

A9 GK<FO649F EC9J<H<>G <EC4D9A<S E E9?PE>BIB;S=EF69AAOI CB?9=. !4 QF< 

A98BEF4F>< G>4;O64?< �. %.  9;9AJ96 (1969) < �. $. �BAEF4AF<AB6 (1986). 

#B89>48AO9 D9;G?PF4FO D4EK9FB6 5<B>?<@4F<K9E><I >BQHH<J<9AFB6 CB 

@9FB8<>4@ �.�. ,4DB64, �.�. �P7B64, �. . < %. . �?C4FP96OI, 4 F4>:9 !.!. 

�64AB64 8?S 6E9I 64D<4AFB6 BCOF4 < ?9F <EE?98B64A<= D4;?<KAB= B59EC9K9AABEF< 

CD98EF46?9AO 6 CD<?B:9A<SI 335. �<;G4?PAB9 CD98EF46?9A<9 8<A4@<>< 

D4EEK<F4AAOI >BQHH<J<9AFB6 BFB5D4:9AB A4 D<EGA>4I 4.3734.40. �A4?<; 

CB?GK9AAOI 84AAOI CB>4;4?, KFB @4>E<@4?PAO9 ;A4K9A<S >BQHH<J<9AFB6 6 

5B?PL<AEF69 E?GK496 BF@9K4?<EP 6 64D<4AF4I E CB889D:4A<9@ 6?4:ABEF< CBK6O 

A4 GDB6A9 70390 < 803100 % !�. !4<5B?99 6OEB><9 ;A4K9A<S >BQHH<J<9AFB6 

A45?R84?<EP 6 C9D<B8 A4<5B?99 <AF9AE<6AB7B DBEF4 < HBD@<DB64A<S C?B8B6 3 EB 

6FBDB= 89>48O <RAS CB C9D6GR 89>48G 467GEF4. 

#D< EA<:9A<< CD98CB?<6AB7B CBDB74 6?4:ABEF< CBK6O E 803100 8B 70390 

% !� ;A4K9A<S >BQHH<J<9AFB6 <;@9AS?<EP 6 ED98A9@ A4 5312 %, 4 CD< 
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84?PA9=L9@ EA<:9A<< 8B 60380 % !� 3 A4 5315 %. � >BAFDB?PAB@ 64D<4AF9 

>BQHH<J<9AFO 5O?< A<:9 CB ED46A9A<R E BDBL49@O@< 64D<4AF4@< 6 ED98A9@ A4 

15335 %, KFB E6<89F9?PEF6G9F B EA<:9A<< <AF9AE<6ABEF< 6B8BB5@9A4 D4EF9A<= 

CD< A98BEF4FBKAB@ G6?4:A9A<< CBK6O. 

% GK9FB@ CB?GK9AAOI ;A4K9A<= 5<B>?<@4F<K9E><I >BQHH<J<9AFB6, 

69?<K<AO EG@@4DAB7B 6B8BCBFD95?9A<S < GDB:4=ABEF< A4<5B?99 QHH9>F<6AO@ 

D9:<@B@ BDBL9A<S 8?S D4EF9A<= 6<LA< E?98G9F EK<F4FP 64D<4AF E CB889D:4A<9@ 

6?4:ABEF< CBK6O A4 GDB6A9 70390 % !�, B59EC9K<64RM<= A4<5B?99 

D4J<BA4?PAB9 <ECB?P;B64A<9 6B8AOI < F9C?B6OI D9EGDEB6 D4EF9A<=. 

 

$<EGAB> 4.37 3 �<A4@<>4 ED98A<I ;A4K9A<= 5<BH<;<K9E>B7B >BQHH<J<9AF4 CB 

�.�. �P7B6G ;4 202332025  7B8O 

 

$<EGAB> 4.38 3 �<A4@<>4 ED98A<I ;A4K9A<= @B8G?S <EC4D9A<S CB �.�. ,4DB6G ;4 

202332025  7B8O 
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$<EGAB> 4.39 3 �<A4@<>4 ED98A<I ;A4K9A<= 5<B>?<@4F<K9E>B7B >BQHH<J<9AF4 CB 

�. . �?C4FP96G ;4 202332025  7B8O 

� 202332025 77. ED98A<9 ;A4K9A<S @B8G?S <EC4D9A<S CB �.�. ,4DB6G 6 

BDBL49@OI 64D<4AF4I EBEF46?S?< 1,0031,20 @@/°%, FB784 >4> 6 >BAFDB?9 4 0,803

0,87 @@/°%. �<BH<;<K9E><= >BQHH<J<9AF �.�. �P7B64 <;@9AS?ES 6 CD989?4I 1,263

1,51 @@/°% 6 BDBL49@OI 64D<4AF4I < 1,0031,14 @@/°% 6 >BAFDB?9. �A4?B7<KA4S 

;4>BAB@9DABEFP BF@9K9A4 8?S >BQHH<J<9AFB6 �. . �?C4FP964 < !.!. �64AB64, 

;A4K9A<S >BFBDOI 6 GE?B6<SI BDBL9A<S 5O?< 6OL9 6 ED98A9@ A4 10325 % CB 

ED46A9A<R E >BAFDB?9@. 

 

$<EGAB> 4.40 3 �<A4@<>4 ED98A<I ;A4K9A<= 5<B>?<@4F<K9E>B7B >BQHH<J<9AF4 CB 

!.!. �64AB6G ;4 202332025  7B8O 
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&45?<J4 4.15 3 %D98A<9 ;A4K9A<S >BQHH<J<9AFB6 ;4 2023 7B8 

�4D<4AF BCOF4 %D98ASS  <A<@G@  4>E<@G@ 
%F4A84DFAB9 
BF>?BA9A<9 

�BQHH<J<9AF 
64D<4J<<, % 

 B8G?P <EC4D9A<S �.�. ,4DB64, @@ A4 1 °C 

60-80 % !� 1,00 0,40 1,45 0,32 32,40 

70390 % !� 1,02 0,43 1,50 0,32 31,13 

803100 % !� 1,02 0,35 1,41 0,31 29,84 

�BAFDB?P 0,87 0,31 1,38 0,30 34,22 

�<BH<;<K9E><= >BQHH<J<9AF �.�. �P7B64, @@ A4 1 °C 

60-80 % !� 1,26 0,49 2,10 0,45 35,48 

70390 % !� 1,29 0,53 2,10 0,44 33,98 

803100 % !� 1,29 0,43 2,10 0,42 32,66 

�BAFDB?P 1,10 0,38 1,97 0,42 37,90 

�<B>?<@4F<K9E><= >BQHH<J<9AF �. . �?C4FP964 
60-80 % !� 0,33 0,14 0,67 0,12 37,92 

70390 % !� 0,34 0,15 0,70 0,13 37,61 

803100 % !� 0,34 0,12 0,66 0,12 36,58 

�BAFDB?P 0,29 0,11 0,64 0,13 42,28 

�<B>?<@4F<K9E><= >BQHH<J<9AF !.!. �64AB64 
60-80 % !� 0,30 0,13 0,54 0,10 34,24 

70390 % !� 0,31 0,14 0,56 0,10 33,74 

803100 % !� 0,31 0,11 0,53 0,11 34,09 

�BAFDB?P 0,27 0,10 0,52 0,11 42,07 

 

&45?<J4 4.16 3 %D98A<9 ;A4K9A<S >BQHH<J<9AFB6 ;4 2024 7B8 

�4D<4AF BCOF4 %D98ASS  <A<@G@  4>E<@G@ 
%F4A84DFAB9 
BF>?BA9A<9 

�BQHH<J<9AF 
64D<4J<<, % 

 B8G?P <EC4D9A<S �.�. ,4DB64, @@ A4 1 °C 

60-80 % !� 1,00 0,51 1,47 0,30 30,19 

70390 % !� 1,05 0,51 1,60 0,32 30,72 

803100 % !� 1,04 0,56 1,56 0,32 30,52 

�BAFDB?P 0,80 0,28 1,23 0,24 30,23 

�<BH<;<K9E><= >BQHH<J<9AF �.�. �P7B64, @@ A4 1 °C 

60-80 % !� 1,26 0,64 2,31 0,45 35,46 

70390 % !� 1,32 0,65 2,51 0,48 36,49 

803100 % !� 1,30 0,70 2,45 0,47 36,43 

�BAFDB?P 1,00 0,35 1,93 0,37 36,64 

�<B>?<@4F<K9E><= >BQHH<J<9AF �. . �?C4FP964 
60-80 % !� 0,29 0,11 0,54 0,13 41,52 

70390 % !� 0,30 0,10 0,55 0,12 39,93 

803100 % !� 0,30 0,11 0,51 0,12 40,65 

�BAFDB?P 0,23 0,08 0,37 0,09 40,27 

�<B>?<@4F<K9E><= >BQHH<J<9AF !.!. �64AB64 
60-80 % !� 0,27 0,11 0,51 0,11 41,01 

70390 % !� 0,28 0,10 0,52 0,12 40,19 

803100 % !� 0,27 0,11 0,48 0,10 37,87 

�BAFDB?P 0,21 0,07 0,34 0,08 37,49 
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&45?<J4 4.17 3 %D98A<9 ;A4K9A<S >BQHH<J<9AFB6 ;4 2025 7B8 

�4D<4AF BCOF4 %D98ASS  <A<@G@  4>E<@G@ 
%F4A84DFAB9 
BF>?BA9A<9 

�BQHH<J<9AF 
64D<4J<<, % 

 B8G?P <EC4D9A<S �.�. ,4DB64, @@ A4 1 °C 

60-80 % !� 1,08 0,64 1,56 0,31 28,44 

70390 % !� 1,20 0,65 1,66 0,37 30,39 

803100 % !� 1,15 0,67 1,58 0,32 27,55 

�BAFDB?P 0,80 0,46 1,30 0,29 36,67 

�<BH<;<K9E><= >BQHH<J<9AF �.�. �P7B64, @@ A4 1 °C 

60-80 % !� 1,35 0,80 2,03 0,41 30,05 

70390 % !� 1,51 0,81 2,10 0,46 30,72 

803100 % !� 1,44 0,85 2,03 0,40 27,81 

�BAFDB?P 1,14 0,58 1,69 0,39 33,91 

�<B>?<@4F<K9E><= >BQHH<J<9AF �. . �?C4FP964 
60-80 % !� 0,32 0,14 0,53 0,12 36,92 

70390 % !� 0,35 0,15 0,67 0,16 41,52 

803100 % !� 0,34 0,15 0,65 0,14 40,74 

�BAFDB?P 0,27 0,13 0,46 0,12 39,69 

�<B>?<@4F<K9E><= >BQHH<J<9AF !.!. �64AB64 
60-80 % !� 0,33 0,14 0,47 0,10 31,74 

70390 % !� 0,37 0,16 0,62 0,15 39,14 

803100 % !� 0,36 0,15 0,59 0,13 37,46 

�BAFDB?P 0,28 0,11 0,40 0,10 35,92 

 

�A4?<; EF4F<EF<K9E><I CB>4;4F9?9= 5<B>?<@4F<K9E><I >BQHH<J<9AFB6 

(F45?<JO 4.15-4.17) CB>4;4?, KFB ;A4K9A<S >BQHH<J<9AFB6 I4D4>F9D<;B64?<EP 

ED98A9= < CB6OL9AAB= EF9C9APR 64D<459?PABEF<. �BQHH<J<9AFO 64D<4J<< 6 

5B?PL<AEF69 E?GK496 A4IB8<?<EP 6 CD989?4I 27-42 %, KFB E6<89F9?PEF6G9F B 

EGM9EF69AAB@ 6?<SA<< CB7B8AOI GE?B6<=, H4; D4;6<F<S D4EF9A<= < D9:<@4 

G6?4:A9A<S CBK6O A4 CDBJ9EEO 6B8BCBFD95?9A<S < <EC4D9A<S. !4<5B?PL4S 

<;@9AK<6BEFP BF@9K4?4EP 8?S >BQHH<J<9AFB6, D4EEK<FO649@OI CB @9FB8<>9 

�. . �?C4FP964, KFB E6S;4AB E 6OEB>B= KG6EF6<F9?PABEFPR CB>4;4F9?S > 

<;@9A9A<R 89H<J<F4 6?4:ABEF< 6B;8GI4. 

�O6B8O CB 7?469 

1. �4 6E9 7B8O <EE?98B64A<= CD< CB889D:4A<< 6?4:ABEF< CBK6O 6 

CD989?4I 60380 % !� BDBE<F9?PA4S ABD@4 5O?4 A4<@9APL9= < EBEF46?S?4 

690,10; 559,60 < 440,70 @³/74 6 2023, 2024 < 2025 77. EBBF69FEF69AAB. +<E?B 

CB?<6B6 CD< QFB@ D9:<@9 <;@9AS?BEP BF 14 8B 15 ;4 E9;BA, 4 @9:CB?<6AB= 

C9D<B8 8BEF<74? 8310 8A9=. #D< D9:<@9 70390 % !� BDBE<F9?PA4S ABD@4 



180 

 

180 

 

6B;D4EF4?4 8B 896,9; 732,90 < 524,60 @³/74 CB 7B84@ <EE?98B64A<S, 4 K<E?B 

CB?<6B6 G69?<K<64?BEP 8B 15319 ;4 E9;BA.  9:CB?<6AB= C9D<B8 EB>D4M4?ES 8B 

6-7 8A9=. !4<5B?PL<9 ;A4K9A<S BDBE<F9?PAB= ABD@O BF@9K9AO CD< D9:<@9 803

100 % !�, 789 BA4 8BEF<74?4 1185,631127,1 @³/74 6 202332024 77. < EA<:4?4EP 8B 

778,6 @³/74 6 2025 7. #D< QFB@ K<E?B CB?<6B6 G69?<K<64?BEP 8B 19328 ;4 E9;BA, 4 

@9:CB?<6AB= C9D<B8 EB>D4M4?ES 8B 5 8A9=. #DB6989A<9 E<EF9@4F<KAOI CB?<6B6 

@4?O@< ABD@4@< B59EC9K<?B CB889D:4A<9 6?4:ABEF< CBK6O A4 ;484AAOI 

GE?B6<S@< BCOF4 GDB6ASI. 

2.  4>E<@4?PAO9 D4;?<K<S CB 69?<K<A9 ;4C4EB6 CDB8G>F<6AB= 6?47< 6 

CD989?4I >BDA9B5<F49@B7B E?BS GEF4AB6?9AO CD< EBCBEF46?9A<< D9:<@4 803100 

% !� E >BAFDB?PAO@ 64D<4AFB@, 789 CB?<6O A9 CDB6B8<?<EP. #D<@9A9A<9 

>4C9?PAB7B BDBL9A<S B59EC9K<64?B 5B?99 GEFB=K<6GR 6?47BB59EC9K9AABEFP 

D4EF9A<=: A4 CDBFS:9A<< 6E97B C9D<B84 <EE?98B64A<= >B?<K9EF6B CDB8G>F<6AB= 

6?47< 6 CBK69 A4 BDBL49@OI 64D<4AF4I EBID4AS?BEP A4 GDB6A9 A9 @9A99 600 

@³/74. 

3. 'EF4AB6?9AB, KFB C4D4@9FDO HBD@<DGRM<IES >BAFGDB6 G6?4:A9A<S 

CD< >4C9?PAB@ BDBL9A<< EGM9EF69AAB ;46<ESF BF 8<4C4;BA4 CB889D:<649@B= 

6?4:ABEF< CBK6O. � GE?B6<SI 89DAB6B-CB8;B?<EFOI CBK6 *9AFD4?PAB7B 

!9K9DAB;9@PS D9:<@ 70390% !� @B:9F D4EE@4FD<64FPES >4> A4<5B?99 

E54?4AE<DB64AAO=, B59EC9K<64RM<= HBD@<DB64A<9 8BEF4FBKAB7B B5Nё@4 

G6?4:AёAAB= CBK6O < <AF9AE<6AB9 D4;6<F<9 >BDA96B= E<EF9@O CD< 5B?99 

D4J<BA4?PAB@ <ECB?P;B64A<< BDBE<F9?PAB= 6B8O CB ED46A9A<R E D9:<@B@ 80-

100% !�. 

4. �B8BCBFD95?9A<9 89D96P96 6<LA< ;46<E9?B BF GE?B6<= G6?4:A9A<S, 

CB7B8AOI H4>FBDB6 < H4;O 4>F<6AB7B DBEF4 D4EF9A<=.  4>E<@4?PAO9 ;A4K9A<S 

CD<IB8<?<EP A4 ?9FA<= C9D<B8, I4D4>F9D<;GRM<=ES A4<5B?99 6OEB>B= 

F9@C9D4FGDB= 6B;8GI4 < <AF9AE<6AO@ D4;6<F<9@ D4EF9A<=. !4 BEAB64A<< 

;46<E<@BEF< 6B8BCBFD95?9A<S @B?B8OI 89D96P96 6<LA< BF ED98A989>48AB= 

F9@C9D4FGDO 6B;8GI4, 6B;D4EF4 < H4;O D4;6<F<S D4EF9A<S CB?GK9A4 @B89?P 

D4EK9F4 6B8BCBFD95?9A<S @B?B8B7B 6<LA96B7B E484. !4<5B?99 6OEB><9 ;A4K9A<S 
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5<B>?<@4F<K9E><I >BQHH<J<9AFB6 A45?R84?<EP 6 C9D<B8 A4<5B?99 

<AF9AE<6AB7B DBEF4 < HBD@<DB64A<S C?B8B6 3 EB 6FBDB= 89>48O <RAS CB C9D6GR 

89>48G 467GEF4. 
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����� V. ��" �&$�+�%��� )�$��&�$�%&���  "�"�"�" 

��,!��"�" %��� 

5.1. $4;6<F<9 A48;9@AB= K4EF< 6<LA< 

�4C9?PAB9 BDBL9A<9 B59EC9K<649F ?B>4?PAB9 G6?4:A9A<9 ;BAO D4;@9M9A<S 

>BDA9=, EA<:49F CBF9D< 6B8O A4 <EC4D9A<9 < H<?PFD4J<R, 4 F4>:9 CB;6B?S9F 

BC9D4F<6AB D97G?<DB64FP 6B8AO= D9:<@ D4EF9A<= 6 ;46<E<@BEF< BF CB7B8AOI 

GE?B6<= < H4;O D4;6<F<S. 'EF4AB6?9AB, KFB CB889D:4A<9 CD98CB?<6AB= 

6?4:ABEF< 6 8<4C4;BA4I 60380, 70390 < 803100% !� CB;6B?S9F HBD@<DB64FP 

D4;?<KAO9 GDB6A< 6B8BB59EC9K9AABEF< D4EF9A<= < B5N9>F<6AB BJ9A<64FP <I 

D94>J<R A4 89H<J<F <?< <;5OFB> 6?47< (�G?<>B6 E EB46F., 2024). &4>B= CB8IB8 

BEB59AAB 64:9A CD< @AB7B?9FA<I A45?R89A<SI, CBE>B?P>G 89?49F 6B;@B:AO@ 

EBCBEF46?9A<9 D9;G?PF4FB6 CB 7B84@ E D4;?<KAO@< 7<8DBF9D@<K9E><@< 

GE?B6<S@<. 

� DS89 D45BF CB>4;4AB, KFB 6B8AO= D9:<@ CBK6O B>4;O649F EGM9EF69AAB9 

6?<SA<9 A4 6OEBFG 89D96P96, 8<4@9FD LF4@54 < <AF9AE<6ABEFP CD<DBEF4 CB597B6 

(�G59AB> E EB46F., 2025;  9?<IB64, 2019; �DG:<?<A E EB46F., 2021). �<4@9FD 

EF6B?4 L<DB>B CD<@9ASRFES 8?S BJ9A>< E<?O DBEF4 89D96P96 < EF9C9A< <I 

B59EC9K9AABEF< 6?47B=, BEB59AAB 6 @B?B8OI E484I (�G59AB> E EB46F.,2021). 

"EB5B9 ;A4K9A<9 6 HBD@<DB64A<< CDB8G>F<6ABEF< <@99F EBEFBSA<9 

?<EFB6B7B 4CC4D4F4. #B 84AAO@ BF9K9EF69AAOI 46FBDB6, 89H<J<F CBK69AAB= 6?47< 

CD<6B8<F > G@9APL9A<R D4;@9DB6 ?<EFP96, EA<:9A<R C?BM48< 4EE<@<?SJ<BAAB= 

CB69DIABEF< <, >4> E?98EF6<9, > BE?45?9A<R HBFBE<AF9F<K9E>B= 4>F<6ABEF< 

D4EF9A<= (�DG:<?<A, 2008). #D< BCF<@4?PAB@ 6B8AB@ D9:<@9, A4CDBF<6, 

BF@9K49FES HBD@<DB64A<9 5B?99 >DGCAOI ?<EFP96 < G69?<K9A<9 EG@@4DAB= 

?<EFB6B= CB69DIABEF<, KFB CB?B:<F9?PAB BFD4:49FES A4 DBEF9 < D4;6<F<< 

C?B8B6OI 89D96P96 (,GD46<?<A E EB46F., 2011; �DG:<?<A E EB46F., 2021, P9rez-

Pastor, 2019). 

%BDFB6O9 BEB59AABEF< 6<LA< F4>:9 B>4;O64RF 6?<SA<9 A4 69?<K<AG 

5<B@9FD<K9E><I CB>4;4F9?9=. %B7?4EAB BC<E4A<S@, EBDF  B?B8ё:A4S 
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I4D4>F9D<;G9FES G@9D9AAB= E<?B= DBEF4 < BFABE<F9?PAB >B@C4>FAB= >DBAB=, 

FB784 >4> EBDF �B?BK496>4 BFABE<FES > 5B?99 E<?PABDBE?O@ < HBD@<DG9F 5B?99 

@BMAO= 6979F4F<6AO= 4CC4D4F. � FB :9 6D9@S, CD< B8<A4>B6OI GE?B6<SI 

6OD4M<64A<S D94>J<S D4;?<KAOI EBDFB6 A4 G?GKL9A<9 6B8AB7B D9:<@4 ABE<F 

EIB8AO= I4D4>F9D, 6OD4:4SEP 6 G69?<K9A<< D4;@9DB6 ?<EFP96, 6OEBFO 89D96P96 < 

8<4@9FD4 EF6B?4 (�D<7BDB6 E EB46F., 2007). 

  

$<EGAB> 5.1 3 "CD989?9A<9 C?BM48< ?<EFB6B= CB69DIABEF< CD< CB@BM< 

Q?9>FDBAAB7B C?4A<@9FD4 Planix 

$S8 <EE?98B64A<=, 6OCB?A9AAOI 6 GE?B6<SI *9AFD4?PAB7B !9K9DAB;9@PS, 

CB>4;O649F, KFB @4>E<@4?PAO9 5<B@9FD<K9E><9 CB>4;4F9?< A9 6E9784 8BEF<74RFES 

CD< CB889D:4A<< 6?4:ABEF< A4 GDB6A9 803100% !�. � A9>BFBDOI E?GK4SI 

BCF<@4?PAO@ CB EBK9F4A<R <AF9AE<6ABEF< DBEF4 < D4J<BA4?PAB7B <ECB?P;B64A<S 

6B8O 6O89?S9FES D9:<@ 70390% !�, B59EC9K<64RM<= 5?<;><9 > @4>E<@4?PAO@ 

;A4K9A<S 6OEBFO < 8<4@9FD4 EF6B?4 CD< @9APL<I ;4FD4F4I BDBE<F9?PAB= 6B8O 

(�G?<>B6 E EB46F., 2024; �D<7BDB6 E EB46F., 2007). 1FB G>4;O649F A4 

A9B5IB8<@BEFP 89F4?PAB7B 4A4?<;4 ;4>BAB@9DABEF9= 6?<SA<S D4;?<KAOI D9:<@B6 
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>4C9?PAB7B BDBL9A<S A4 DBEF < D4;6<F<9 @B?B8OI 89D96P96 6<LA< E GKёFB@ 

EBDFB6OI BEB59AABEF9= < CB7B8AOI GE?B6<= 7B84. 

!4 D<EGA>4I 5.235.4 CD98EF46?9AO ED46A<F9?PAO9 D9;G?PF4FO <EE?98B64A<S 

CB <;GK9A<R 6?<SA<S D9:<@4 BDBL9A<S A4 6OEBFG D4EF9A<S, C?BM48< ?<EFB6B= 

CB69DIABEF< < 8<4@9FD EF6B?4 CB EBDF4@ « B?B89:A4S» < «�B?BK496>4» ;4 6E9 

7B8O <EE?98B64A<S (D<EGAB> 5.1).  

&45?<J4 5.1 3 #4D4@9FDO 89D96P96 6<LA< EBDF4 « B?B89:A4S» < 
«�B?BK496>4» CB 64D<4AF4@ BCOF4 6 2023 7B8G 

$9:<@ BDBL9A<S �OEBF4 EF6B?4, E@  
#?BM48P ?<EFB6B= 
CB69DIABEF<, E@2

 
�<4@9FD D4EF9A<S, @@  

�B?BK496>4 
60-80% !� 86 652 12,3 

70-90% !� 94 720 15,0 

80-100% !� 92 755 13,6 

�BAFDB?P 
(59; BDBL9A<S) 

84 600 13,8 

!%$0,05 (CB D9:<@G) 2,98 43,40 1,03 

 B?B89:A4S 
60-80% !� 90 540 13,3 

70-90% !� 94 630 14,7 

80-100% !� 92 615 13,8 

�BAFDB?P  
(59; BDBL9A<S) 

78 550 11,8 

!%$0,05 (CB D9:<@G) 6,80 25,78 2,93 

!%$0,05 (CB EBDFG) 3,24 35,06 0,89 

 

�A4?<; 5<B@9FD<K9E><I CB>4;4F9?9= 89D96P96 6<LA< EBDFB6 «�B?BK496>4» 

< « B?B8ё:A4S» 6 2023 7. (F45?<J4 5.1) CB>4;4? KёF>GR ;46<E<@BEFP DBEF4 < 

D4;6<F<S D4EF9A<= BF D9:<@4 >4C9?PAB7B BDBL9A<S. � 64D<4AF9 BCOF4 70390%!� 

CB889D:4A<9 D97G?<DG9@B7B 6B8AB7B D9:<@4 ECBEB5EF6B64?B G?GKL9A<R 

DBEFB6OI CB>4;4F9?9= CB ED46A9A<R E >BAFDB?9@ 59; BDBL9A<S. "8A4>B, CD< 

CB889D:4A<< 6?4:ABEF< CBK6O 6 CD989?4I 60380%!� < 803100%!� 8<4@9FD 

D4EF9A<S 5O? A<:9, K9@ A4 >BAFDB?9 (�G59AB> E EB46F., 20264). 
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$<EGAB> 5.2 3 %D98ASS 6OEBF4 EF6B?4 89D96P96 6<LA< EBDF4 « B?B89:A4S» < 
«�B?BK496>4» CB 64D<4AF4@ BCOF4  

' EBDF4 «�B?BK496>4» A4<5B?PL4S 6OEBF4 7?46AB7B EF6B?4 (94 E@) < 

8<4@9FD G >BDA96B= L9=>< (15,0 @@) BF@9K9AO CD< CB889D:4A<< 6?4:ABEF< 

CBK6O A4 GDB6A9 70-90% !�, KFB E6<89F9?PEF6G9F B HBD@<DB64A<< BCF<@4?PAOI 

GE?B6<= 6B8BB59EC9K9AABEF< 8?S 6979F4F<6AB7B DBEF4. #D< D9:<@9 803100% !� 

6OEBF4 EF6B?4 5O?4 A9E>B?P>B A<:9 (92 E@), 4 8<4@9FD G@9APL4?ES 8B 13,6 @@. 

�4D<4AF 60380% !� B59EC9K<64? CDB@9:GFBKAO9 ;A4K9A<S CB>4;4F9?9=, FB784 

>4> 6 >BAFDB?9 H<>E<DB64?<EP @<A<@4?PAO9 ;A4K9A<S 6OEBFO (84 E@) < C?BM48< 

?<EFB6B= CB69DIABEF< (600 E@²). 

' EBDF4 « B?B8ё:A4S» @4>E<@4?PAO9 ;A4K9A<S 6OEBFO EF6B?4 (94 E@), 

C?BM48< ?<EFB6B= CB69DIABEF< (630 E@²) < 8<4@9FD4 D4EF9A<S (14,7 @@) CB?GK9AO 

CD< D9:<@9 70390% !�. � GE?B6<SI G6?4:A9A<S CD< D9:<@9 803100% !� 

5<B@9FD<K9E><9 CB>4;4F9?< A9E>B?P>B EA<:4?<EP, 4 CD< B7D4A<K9AAB@ 

G6?4:A9A<< (60-80% !�) ;4A<@4?< CDB@9:GFBKAB9 CB?B:9A<9. � >BAFDB?9 59; 

BDBL9A<S BF@9K4?BEP EGM9EF69AAB9 EA<:9A<9 6E9I C4D4@9FDB6, BEB59AAB 6OEBFO 

EF6B?4 (78 E@) < 8<4@9FD4 D4EF9A<S (11,8 @@). 

#?BM48P ?<EFB6B= CB69DIABEF< G B5B<I EBDFB6 6B;D4EF4?4 E G?GKL9A<9@ 

6B8BB59EC9K9AABEF<, 8BEF<74S @4>E<@4?PAOI ;A4K9A<= CD< D9:<@4I 70390% !� 

0 

20 
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60-80% !� 70-90% !� 80-100% !� �BAFDB?P 

%
D9
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 E
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�4D<4AFO BDBL9A<S 

EBDF �B?BK496>4 2023 7. 

EBDF �B?BK496>4 2024 7. 

EBDF �B?BK496>4 2025 7. 

EBDF  B?B89:A4S 2023 7. 

EBDF  B?B89:A4S 2024 7. 

EBDF  B?B89:A4S 2025 7. 
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< 803100% !�, KFB E6<89F9?PEF6G9F B5 4>F<6AB@ HBD@<DB64A<< 

4EE<@<?SJ<BAAB7B 4CC4D4F4 CD< 8BEF4FBKAB@ G6?4:A9A<< CBK6O.  

� 2023 7B8G A4 BEAB64A<< D4EKёF4 !%$0,05 GEF4AB6?9AB 8BEFB69DAB9 6?<SA<9 

D9:<@4 >4C9?PAB7B BDBL9A<S A4 5<B@9FD<K9E><9 CB>4;4F9?< 89D96P96 6<LA<. �?S 

EBDF4 �B?BK496>4 !%$0,05 CB D9:<@G BDBL9A<S EBEF46<?4 3,0 E@ CB 6OEBF9 EF6B?4, 

43,4 E@² CB C?BM48< ?<EFB6B= CB69DIABEF< (EG@@4 CB 30 ?<EFPS@) < 1,03 @@ CB 

8<4@9FDG D4EF9A<S. 1FB E6<89F9?PEF6G9F B 6OEB>B= KG6EF6<F9?PABEF< EBDF4 > 

<;@9A9A<R GE?B6<= G6?4:A9A<S, BEB59AAB CB 6OEBF9 < 4EE<@<?SJ<BAAB= 

CB69DIABEF<. 

' EBDF4  B?B8ё:A4S 69?<K<A4 !%$0,05 CB D9:<@G BDBL9A<S 5O?4 6OL9 < 

EBEF46<?4 6,8 E@ CB 6OEBF9 EF6B?4, 25,8 E@² CB C?BM48< ?<EFB6B= CB69DIABEF< < 

2,93 @@ CB 8<4@9FDG D4EF9A<S, KFB G>4;O649F A4 5B?PL<= 6AGFD<64D<4AFAO= 

D4;5DBE < D94>J<R EBDF4 A4 <;@9A9A<9 D9:<@B6 G6?4:A9A<S. � J9?B@ 6 2023 7B8G 

D4;?<K<S @9:8G BDBL49@O@< 64D<4AF4@< < >BAFDB?9@ CB 5B?PL<AEF6G 

CB>4;4F9?9= CD96OL4?< ;A4K9A<S !%$0,05, KFB CB8F69D:849F EF4F<EF<K9E>GR 

;A4K<@BEFP QHH9>F4 >4C9?PAB7B BDBL9A<S. 

&45?<J4 5.2 3  #4D4@9FDO 89D96P96 6<LA< EBDF4 « B?B89:A4S» < 
«�B?BK496>4» CB 64D<4AF4@ BCOF4 6 2024 7B8G 

$9:<@ BDBL9A<S �OEBF4 EF6B?4, E@  
#?BM48P ?<EFB6B= 
CB69DIABEF<, E@2

 
�<4@9FD D4EF9A<S, @@  

�B?BK496>4 
60-80% !� 101 691 15,0 

70-90% !� 113 792 18,9 

80-100% !� 109 815 16,9 

�BAFDB?P 
(59; BDBL9A<S) 

94 618 15,9 

!%$0,05 (CB D9:<@G) 5,41 39,55 1,23 

 B?B89:A4S 
60-80% !� 108 572 16,5 

70-90% !� 115 693 18,8 

80-100% !� 111 664 17,4 

�BAFDB?P  
(59; BDBL9A<S) 

90 566 13,9 

!%$0,05 (CB D9:<@G) 6,10 31,93 0,91 

!%$0,05 (CB EBDFG) 5,30 33,04 1,00 
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� 2024 7. G 89D96P96 6<LA< EBDFB6 «�B?BK496>4» < « B?B8ё:A4S» 

EBID4AS?4EP 6OD4:9AA4S ;46<E<@BEFP 5<B@9FD<K9E><I CB>4;4F9?9= BF D9:<@4 

>4C9?PAB7B BDBL9A<S. �4> < 6 2023 7., A4<5B?PL<9 ;A4K9A<S 6OEBFO EF6B?4 < 

8<4@9FD4 G >BDA96B= L9=>< G B5B<I EBDFB6 5O?< BF@9K9AO CD< CB889D:4A<< 

6?4:ABEF< CBK6O A4 GDB6A9 70-90% !�, KFB CB8F69D:849F BCF<@4?PABEFP 84AAB7B 

D9:<@4 BDBL9A<S. 

 

$<EGAB> 5.3 3 %D98ASS C?BM48P ?<EFB6B= CB69DIABEF< 89D96P96 6<LA< EBDF4 

« B?B89:A4S» < «�B?BK496>4» CB 64D<4AF4@ BCOF4  

' EBDF4 «�B?BK496>4» CD< D9:<@9 70390% !� 6OEBF4 EF6B?4 8BEF<74?4 113 

E@, 8<4@9FD D4EF9A<S 33 18,9 @@, KFB CD96OL4?B CB>4;4F9?< 2023 7. A4 19 E@ < 3,9 

@@ EBBF69FEF69AAB. #?BM48P ?<EFB6B= CB69DIABEF< F4>:9 G69?<K<?4EP CB 

ED46A9A<R E CD98O8GM<@ 7B8B@, BEB59AAB 6 64D<4AF4I E BDBL9A<9@, KFB 

E6<89F9?PEF6G9F B5 GE<?9A<< 4EE<@<?SJ<BAAB= 89SF9?PABEF< D4EF9A<=. � 

>BAFDB?9 59; BDBL9A<S CD<DBEF CB>4;4F9?9= 5O? @9A99 6OD4:9AAO@. 

�A4?B7<KA4S F9A89AJ<S BF@9K9A4 G EBDF4 « B?B8ё:A4S». � 2024 7. 

@4>E<@4?PAO9 ;A4K9A<S 6OEBFO EF6B?4 (115 E@), C?BM48< ?<EFB6B= CB69DIABEF< 

(693 E@²) < 8<4@9FD4 D4EF9A<S (18,8 @@) F4>:9 ;4H<>E<DB64AO CD< D9:<@9 703

90% !�, KFB CD96OL49F EBBF69FEF6GRM<9 CB>4;4F9?< 2023 7. #D< D9:<@9 803

0 

100 

200 

300 

400 

500 

600 

700 

800 

900 

60-80% !� 70-90% !� 80-100% !� �BAFDB?P 
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�4D<4AFO BDBL9A<S 

EBDF �B?BK496>4 2023 7. 

EBDF �B?BK496>4 2024 7. 

EBDF �B?BK496>4 2025 7. 

EBDF  B?B89:A4S 2023 7. 

EBDF  B?B89:A4S 2024 7. 

EBDF  B?B89:A4S 2025 7. 
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100% !� ;A4K9A<S 5<B@9FD<K9E><I CB>4;4F9?9= 5O?< A9E>B?P>B A<:9, 4 6 

>BAFDB?9 EBID4AS?<EP @<A<@4?PAO@<. 

&45?<J4 5.3 3  #4D4@9FDO 89D96P96 6<LA< EBDF4 « B?B89:A4S» < 
«�B?BK496>4» CB 64D<4AF4@ BCOF4 6 2025 7B8G 

$9:<@ BDBL9A<S �OEBF4 EF6B?4, E@  
#?BM48P ?<EFB6B= 
CB69DIABEF<, E@2

 
�<4@9FD D4EF9A<S, @@  

�B?BK496>4 
60-80% !� 119 730 23,0 

70-90% !� 133 850 27,9 

80-100% !� 127 856 24,9 

�BAFDB?P 
(59; BDBL9A<S) 

106 625 20,9 

!%$0,05 (CB D9:<@G) 6,17 36,6 1,13 

 B?B89:A4S 
60-80% !� 126 605 24,5 

70-90% !� 135 740 27,8 

80-100% !� 129 697 25,4 

�BAFDB?P  
(59; BDBL9A<S) 

102 572 19,9 

!%$0,05 (CB D9:<@G) 6,19 31,85 1,04 

!%$0,05 (CB EBDFG) 6,19 31,8 1,00 

 

� 2025 7. G 89D96P96 6<LA< EBDFB6 «�B?BK496>4» < « B?B8ё:A4S» BF@9K9AB 

84?PA9=L99 G69?<K9A<9 6E9I 5<B@9FD<K9E><I CB>4;4F9?9=, KFB E6S;4AB >4> E 

6B;D4EFAO@ D4;6<F<9@ D4EF9A<= (6-= 7B8), F4> < E 89=EF6<9@ D97G?<DG9@B7B 

6B8AB7B D9:<@4. �4> < 6 CD98O8GM<9 7B8O, A4<5B?PL<9 ;A4K9A<S 6OEBFO EF6B?4 

< 8<4@9FD4 G >BDA96B= L9=>< G B5B<I EBDFB6 5O?< ;4H<>E<DB64AO CD< D9:<@9 

>4C9?PAB7B BDBL9A<S 70390% !�. 
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$<EGAB> 5.4 3 %D98A<= 8<4@9FD 89D96P96 6<LA< EBDF4 « B?B89:A4S» < 

«�B?BK496>4» CB 64D<4AF4@ BCOF4  

' EBDF4 «�B?BK496>4» CD< D9:<@9 70390% !� 6OEBF4 EF6B?4 8BEF<74?4 133 

E@, 8<4@9FD D4EF9A<S 33 27,9 @@, KFB CD96OL4?B CB>4;4F9?< 64D<4AFB6 60380% 

!� < 803100% !�. #?BM48P ?<EFB6B= CB69DIABEF< 5O?4 @4>E<@4?PAB= CD< 

D9:<@4I 70390% !� (850 E@²) < 803100% !� (856 E@²), B8A4>B CD< 5B?99 

6OEB>B@ GDB6A9 G6?4:A9A<S A9 A45?R84?BEP 8BCB?A<F9?PAB7B CD<DBEF4 8<4@9FD4 

EF6B?4. � >BAFDB?9 59; BDBL9A<S BF@9K4?<EP @<A<@4?PAO9 ;A4K9A<S 6E9I 

CB>4;4F9?9=. 

�A4?B7<KA4S ;4>BAB@9DABEFP 6OS6?9A4 G EBDF4 « B?B8ё:A4S». 

 4>E<@4?PAO9 CB>4;4F9?< 6OEBFO EF6B?4 (135 E@), C?BM48< ?<EFB6B= 

CB69DIABEF< (740 E@²) < 8<4@9FD4 D4EF9A<S (27,8 @@) CB?GK9AO CD< D9:<@9 703

90% !�. #D< D9:<@9 803100% !� ;A4K9A<S 5<B@9FD<K9E><I CB>4;4F9?9= 5O?< 

A9E>B?P>B A<:9, 4 6 >BAFDB?9 59; BDBL9A<S EBID4AS?<EP A4 @<A<@4?PAB@ GDB6A9. 

%D46A<F9?PAO= 4A4?<; 84AAOI ;4 FD< 7B84 CB>4;4? ;46<E<@BEFP 

5<B@9FD<K9E><I CB>4;4F9?9= 6<LA< BF D9:<@4 >4C9?PAB7B BDBL9A<S. �BAFDB?P 

(59; BDBL9A<S) 6B 6E9 7B8O I4D4>F9D<;B64?ES A4<@9APL<@< ;A4K9A<S@< 6OEBFO 

EF6B?4, 8<4@9FD4 G >BDA96B= L9=>< < C?BM48< ?<EFB6B= CB69DIABEF<. �9H<J<F 

6?47< B7D4A<K<64? DBEFB6O9 CDBJ9EEO, BEB59AAB 6 7B8O E A9D46AB@9DAO@ 

0 
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60-80% !� 70-90% !� 80-100% !� �BAFDB?P 
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 @
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�4D<4AFO BDBL9A<S 

EBDF �B?BK496>4 2023 7. 

EBDF �B?BK496>4 2024 7. 

EBDF �B?BK496>4 2025 7. 

EBDF  B?B89:A4S 2023 7. 

EBDF  B?B89:A4S 2024 7. 

EBDF  B?B89:A4S 2025 7. 
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D4ECD989?9A<9@ BE48>B6. $9:<@ 60380% !� B59EC9K<64? G?GKL9A<9 

5<B@9FD<K9E><I CB>4;4F9?9= CB ED46A9A<R E >BAFDB?9@, B8A4>B DBEF 89D96P96 

BEF464?ES @9A99 <AF9AE<6AO@, K9@ CD< 5B?99 6OEB><I CDBJ9AF4I A4<@9APL9= 

6?47B9@>BEF<. $9:<@ 70390% !� A4 CDBFS:9A<< 6E9I FDёI ?9F S6?S?ES A4<5B?99 

BCF<@4?PAO@, B59EC9K<64S @4>E<@4?PAO9 <?< 5?<;><9 > @4>E<@4?PAO@ ;A4K9A<S 

6OEBFO EF6B?4, 8<4@9FD4 G >BDA96B= L9=>< < C?BM48< ?<EFB6B= CB69DIABEF< G 

B5B<I EBDFB6. �4AAO= D9:<@ BF?<K4?ES A4<?GKL<@ EBK9F4A<9@ 4>F<6AB7B 

6979F4F<6AB7B DBEF4 < HBD@<DB64A<S 4EE<@<?SJ<BAAB7B 4CC4D4F4. $9:<@ 80-

100% !� ECBEB5EF6B64? G69?<K9A<R C?BM48< ?<EFB6B= CB69DIABEF<. ' EBDF4 

6<LA< « B?B89:A4S» C?BM48P ?<EFB6B= CB69DIABEF< CD96OL49F 84AAO= 

C4D4@9FD CB ED46A9A<R E EBDFB@ «�B?BK496>4», B8A4>B D9:<@ 803100% !� A9 

B59EC9K<64? CDBCBDJ<BA4?PAB7B G69?<K9A<S 8<4@9FD4 EF6B?4 < 6OEBFO D4EF9A<= 

CB ED46A9A<R E D9:<@B@ 70390% !�, KFB G>4;O649F A4 BFEGFEF6<9 

8BCB?A<F9?PAB7B CB?B:<F9?PAB7B QHH9>F4 84AAB7B D9:<@4 BDBL9A<S. 

5.2. $4;6<F<9 >BDA96B= E<EF9@O 6<LA< 

�BDA964S E<EF9@4 C?B8B6OI >G?PFGD BF?<K49FES 6OEB>B= C?4EF<KABEFPR < 

4>F<6AB D947<DG9F A4 <;@9A9A<9 GE?B6<= G6?4:A9A<S CBK6O. 'EF4AB6?9AB, KFB 

CD< >4C9?PAB@ BDBL9A<< BEAB6A4S @4EE4 4>F<6AOI >BDA9= >BAJ9AFD<DG9FES 6 

;BA9 ?B>4?PAB7B G6?4:A9A<S, CD< QFB@ B5Nё@ < D4;69F6?ёAABEFP >BDA96B= 

E<EF9@O G69?<K<64RFES CB @9D9 CB6OL9A<S GDB6AS CD98CB?<6AB= 6?4:ABEF< 

("6K<AA<>B6 E EB46F., 2016; ,GD46<?<A E EB46F., 2012). 1FB BEB59AAB 64:AB 8?S 

@B?B8OI A4E4:89A<=, G >BFBDOI HBD@<DB64A<9 @BMAB= >BDA96B= E<EF9@O 

BCD989?S9F 84?PA9=LGR GEFB=K<6BEFP D4EF9A<= > EFD9EEB6O@ H4>FBD4@. 

"CD989?9A<9 B5N9@4 >BDA96B= E<EF9@O 6<LA< CDB<;6B8<?ES CB @9FB8G 

%45<A<A4 < �B?BEB64 (�9?B6B?B64 E EB46F., 2019) CD< CB@BM< J<?<A8D<K9E>B7B 

EBEG84. $9;G?PF4FO BCD989?9A<S ED98A97B B5N9@4 >BDA96B= E<EF9@O 6<LA< CB 

64D<4AF4@ BCOF4 6 202332025  7B8G CD98EF46?9AO 6 F45?<J9 5.4 < 7D4H<K9E>< 

BFD4:9AO A4 D<EGA>9 5.6. 
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2023 7. 
>BAFDB?P 60-80%!� 70-90%!� 80-100%!� 

    
2024 7. 

>BAFDB?P 60-80%!� 70-90%!� 80-100%!� 

    
2025 7. 

>BAFDB?P 60-80%!� 70-90%!� 80-100%!� 

    

 

$<EGAB> 5.5 3 �9D96PS @B?B8B7B 6<LA96B7B E484 CD< D4;AOI D9:<@4I BDBL9A<S 6 

7B8O <EE?98B64A<S 
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&45?<J4 5.4 3 %D98A<= B5N9@ >BDA96B= E<EF9@O 6<LA< CB 64D<4AF4@ BCOF4 
6 202332025  7. 

$9:<@ 
BDBL9A<S 

%D98A<= B5N9@ 
>BDA96B= E<EF9@O 6 

2023 7., E@³ 

%D98A<= B5N9@ >BDA96B= 
E<EF9@O 6 2024 7., E@³ 

%D98A<= B5N9@ 
>BDA96B= E<EF9@O 6 

2025 7., E@³ 

60-80% !� 875 981 1103 

70-90% !� 941 1036 1132 

80-100% !� 1074 1172 1294 

�BAFDB?P 
(59; BDBL9A<S) 

687 763 827 

!%$0,05 (CB 
D9:<@G) 25,59 27,91 31,08 

 

%F9C9AP G6?4:A9A<S CBK6O < D4ECD989?9A<S 6?47< CB CBK69AAB@G >BAFGDG 

B>4;O64RF 6?<SA<9 A4 5<B@9FD<K9E><9 CB>4;4F9?< D4;6<F<S >BDA96B= E<EF9@O 

6<LA< (F45?<J4 5.4). #B?GK9AAO9 84AAO9 E6<89F9?PEF6GRF B 6OD4:9AAB= 

;46<E<@BEF< HBD@<DB64A<S >BDA96B= E<EF9@O BF GDB6AS 6?47BB59EC9K9AABEF<. �B 

6E9 7B8O <EE?98B64A<= @4>E<@4?PAO= B5Nё@ >BDA9= HBD@<DB64?ES CD< A4<5B?99 

6OEB>B@ D9:<@9 G6?4:A9A<S (803100% !�). �4D<4AF 70390% !� F4>:9 

B59EC9K<64? <AF9AE<6AB9 D4;6<F<9 >BDA96B= E<EF9@O < ?<LP A9;A4K<F9?PAB 

GEFGC4? D9:<@G 803100% !�. #D< EA<:9A<< 6?4:ABEF< 8B 60380% !� 

A45?R84?BEP G@9APL9A<9 B5Nё@4 >BDA9=, B8A4>B CB>4;4F9?< EGM9EF69AAB 

CD96OL4?< >BAFDB?P.  <A<@4?PAO9 ;A4K9A<S 6B 6E9 7B8O BF@9K9AO A4 >BAFDB?9, 

KFB CB8F69D:849F ?<@<F<DGRM99 6?<SA<9 89H<J<F4 6?47< A4 DBEF >BDA96B= 

E<EF9@O. 

 

$<EGAB> 5.6 3  %D98A<= B5N9@ >BDA96B= E<EF9@O 6<LA< CB 64D<4AF4@ BCOF4 
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�4D<4AFO BDBL9A<S 

%D98A<= B5N9@ >BDA96B= 
E<EF9@O 6 2023 7., E@³ 

%D98A<= B5N9@ >BDA96B= 
E<EF9@O 6 2024 7., E@³ 

%D98A<= B5N9@ >BDA96B= 
E<EF9@O 6 2025 7., E@³ 
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%F4F<EF<K9E><= 4A4?<; CB8F69D8<? 8BEFB69DABEFP 6OS6?9AAOI D4;?<K<=. 

!4<@9APL4S EGM9EF69AA4S D4;A<J4 (!%$0,05) EBEF46<?4 25,6 E@³ 6 2023 7., 27,9 E@³ 

6 2024 7. < 31,1 E@³ 6 2025 7. $4;?<K<S @9:8G 64D<4AF4@< BDBL9A<S CD96OL4?< 

EBBF69FEF6GRM<9 ;A4K9A<S !%$0,05 6B 6E9 7B8O <EE?98B64A<=, KFB 

E6<89F9?PEF6G9F B EF4F<EF<K9E>< ;A4K<@B@ 6?<SA<< D9:<@4 >4C9?PAB7B BDBL9A<S 

A4 B5Nё@ >BDA96B= E<EF9@O 6<LA< (p f 0,05). 

�O6B8O CB 7?469 

1. � GE?B6<SI *9AFD4?PAB7B !9K9DAB;9@PS D9:<@ >4C9?PAB7B BDBL9A<S 

B>4;O64? BCD989?SRM99 6?<SA<9 A4 HBD@<DB64A<9 6B8AB7B D9:<@4 CBK6O <, 

>4> E?98EF6<9, A4 DBEF < D4;6<F<9 @B?B8OI 89D96P96 6<LA< EBDFB6 �B?BK496>4 

<  B?B8ё:A4S.  

2. #B889D:4A<9 6?4:ABEF< CBK6O 6 8<4C4;BA9 70390 % !� 

B59EC9K<64?B A4<5B?99 5?47BCD<SFAO9 GE?B6<S 8?S DBEF4 D4EF9A<=, KFB 

CDBS6?S?BEP 6 @4>E<@4?PAOI ;A4K9A<SI 6OEBFO EF6B?4, C?BM48< ?<EFB6B= 

CB69DIABEF< < 8<4@9FD4 LF4@54 G B5B<I EBDFB6. $9:<@ 803100 % !� F4>:9 

ECBEB5EF6B64? G?GKL9A<R 5<B@9FD<K9E><I CB>4;4F9?9= CB ED46A9A<R E 

>BAFDB?9@, B8A4>B 6 DS89 E?GK496 GEFGC4? BCF<@4?PAB@G D9:<@G 70390 % !�. 

#D< D9:<@9 60380 % !� CB?B:<F9?PAO= QHH9>F >4C9?PAB7B BDBL9A<S 

EBID4AS?ES, AB 6OD4:9AABEFP D94>J<< D4EF9A<= 5O?4 @9A99 ;A4K<F9?PAB=. 

�BAFDB?PAO= 64D<4AF 59; BDBL9A<S 6B 6E9 7B8O <EE?98B64A<= 

I4D4>F9D<;B64?ES @<A<@4?PAO@< ;A4K9A<S@< <;GK49@OI CB>4;4F9?9=, KFB 

CB8F69D:849F B7D4A<K<64RM99 6?<SA<9 A98BEF4F>4 6?47< A4 DBEFB6O9 

CDBJ9EEO. 

3. "5Nё@ >BDA96B= E<EF9@O 6<LA< 6B 6E9 7B8O <EE?98B64A<= 

G69?<K<64?ES CB @9D9 CB6OL9A<S GDB6AS G6?4:A9A<S CBK6O.  4>E<@4?PAO9 

;A4K9A<S CB>4;4F9?S BF@9K9AO CD< D9:<@9 803100 % !� (8B 1294 E@³ 6 2025 

7.), @<A<@4?PAO9 3 A4 >BAFDB?9 59; BDBL9A<S. 
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����� VI. '$"���!"%&0 � ��")� �+�%��� %"%&�� #�"�"� 

��,!� 

6.1. 'DB:4=ABEFP 6<LA< EBDFB6 «�B?BK496>4» < « B?B89:A4S» 

'DB:4=ABEFP S6?S9FES B8A<@ <; BEAB6AOI CB>4;4F9?9= QHH9>F<6ABEF< 

6B;89?O64A<S 6<LA< (Prunus cerasus L.) < BCD989?S9FES 5<B?B7<K9E><@< 

BEB59AABEFS@< EBDF4, GE?B6<S@< 6OD4M<64A<S < GDB6A9@ 47DBF9IA<><. 

� GE?B6<SI *9AFD4?PAB7B D97<BA4 $BEE<< GDB:4=ABEFP 6<LA< ;A4K<F9?PAB 

64DP<DG9F CB 7B84@ 6 ;46<E<@BEF< BF CB7B8AOI GE?B6<=. #B 84AAO@ �.2. 

'C48OL96B=, 6 5?47BCD<SFAO9 7B8O CBF9AJ<4? CDB8G>F<6ABEF< EBDFB6 

D94?<;G9FES A4 6OEB>B@ GDB6A9, B59EC9K<64S GDB:4=ABEFP 7,039,0 F/74. "8A4>B 

A95?47BCD<SFAO9 ;<@A<9 GE?B6<S < CB6D9:89A<9 J69F>B6OI CBK9> @B7GF 

CD<6B8<FP > D9;>B@G EA<:9A<R GDB:4S, KFB CB8K9D><649F A9B5IB8<@BEFP 

D4;D45BF>< CD<9@B6, A4CD46?9AAOI A4 EF45<?<;4J<R 6B8AB7B D9:<@4 D4EF9A<= < 

CB6OL9A<9 <I GEFB=K<6BEF< > EFD9EEB6O@ H4>FBD4@ ('C48OL964, 2017). 

�EE?98B64A<S, CDB6989AAO9 6 GE?B6<SI R:AB7B E48B6B8EF64 $BEE<<, 

CB>4;4?<, KFB CDB8G>F<6ABEFP EB6D9@9AAOI EBDFB6 6<LA< EGM9EF69AAB ;46<E<F 

BF 484CF<6ABEF< D4EF9A<= > 45<BF<K9E><@ EFD9EE4@. &4>, CB 84AAO@ &.�. 

�BCA<AB= < $.,. �4D9@G>4, A4<5B?99 6OEB>B= < EF45<?PAB= GDB:4=ABEFPR 

I4D4>F9D<;B64?<EP EBDF4 �64AB6A4 < )B8BE4, ED98ASS GDB:4=ABEFP >BFBDOI ;4 

C9D<B8 <EE?98B64A<= EBEF46<?4 15,7 >7 E 89D964 <?< B>B?B 10,5 F/74. �6FBD4@< 

GEF4AB6?9A4 F9EA4S E6S;P GDB:4=ABEF< E >B?<K9EF6B@ 6OC484RM<I BE48>B6 (r = 

0,87), KFB CB8F69D:849F 6OEB>GR KG6EF6<F9?PABEFP >G?PFGDO > 

6B8BB59EC9K9AABEF< A4E4:89A<= (�BCA<A4, 2023). 

#BE?9 E5BD4 GDB:4S (D<EGAB> 6.1) < D4EK9F4 CB>4;4F9?9=, BFD4:9AAOI 6 

F45?<J9 6.1, 5O?< CB?GK9AO D9;G?PF4FO CB 8<A4@<>9 ED98A9= @4EEO B8AB7B 

C?B84, ED98A9= @4EEO C?B8B6 E B8AB7B 89D964 < GDB:4=ABEFP 89D96P96 6<LA< CB 

>4:8B@G EBDFG E 2023 CB 2025 7B8. "CD989?9A<9 ED98A9= @4EEO B8AB7B C?B84 < 

ED98A9= @4EEO C?B8B6 E B8AB7B 89D964 CDB<;6B8<?BEP 6 FD9I>D4FAB= CB6FBDABEF<.  
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$<EGAB> 6.1 3 %5BD C?B8B6 6<LA< A4 BCOFAB@ GK4EF>9 

&45?<J4 6.13 )4D4>F9D<EF<>4 GDB:4=ABEF< 6<LA< «�B?BK496>4» < « B?B89:A4S» 

$9:<@ BDBL9A<S 

%D98ASS @4EE4 
B8AB7B C?B84, 7 

%D98ASS @4EE4 C?B8B6 
E B8AB7B 89D964, >7 

'DB:4=ABEFP A4 1 74, F 

EBDF �B?BK496>4 
2023 2024 2025 2023 2024 2025 2023 2024 2025 

60-80% !� 3,5 4,0 3,8 2,0 3,2 4,0 10,3 16,5 20,6 

70-90% !� 3,9 4,4 4,2 2,5 3,8 4,7 12,9 19,5 24,2 

80-100% !� 4,1 4,9 4,5 2,3 3,5 4,3 11,8 18,0 22,1 

�BAFDB?P 
(59; BDBL9A<S) 

3,0 3,3 3,2 1,2 2,0 2,7 6,2 10,3 13,9 

!%$0,05 0,13 0,19 0,17 0,32 0,24 0,23 - 

 EBDF  B?B89:A4S 
60-80% !� 4,0 4,5 4,3 2,4 3,6 4,5 12,3 18,5 23,1 

70-90% !� 4,5 5,0 4,8 3,0 4,5 5,3 15,4 23,1 27,3 

80-100% !� 4,7 5,3 5,0 2,7 4,0 5,0 13,9 20,6 25,7 

�BAFDB?P 
(59; BDBL9A<S) 

3,3 3,6 3,5 1,5 2,5 3,0 7,7 12,9 15,4 

!%$0,05 0,15 0,16 0,16 0,29 0,25 0,22 - 

 

�A4?<; GDB:4=ABEF< EBDFB6 �B?BK496>4 <  B?B8ё:A4S 6 202332025 7B84I 

CB>4;4? GEFB=K<6GR ;46<E<@BEFP CDB8G>F<6ABEF< BF D9:<@4 BDBL9A<S (F45?<J4 

6.1). � ED98A9@ G EBDF4 �B?BK496>4 GDB:4=ABEFP 6 2023 7B8G EBEF46<?4 11,83

12,9 F/74 CD< BDBL9A<< < 6,2 F/74 59; CB?<64; 6 2024 7B8G 4 16,5-19,5 F/74 CD< 
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CB?<69 < B>B?B 10,3 F/74 6 >BAFDB?9; 6 2025 7B8G 4 8B 24,2 F/74 CD< D9:<@9 70390 

% !� < A9 5B?99 13,9 F/74 59; BDBL9A<S. ' EBDF4  B?B8ё:A4S CB>4;4F9?< 5O?< 

6OL9: 6 2023 7B8G GDB:4=ABEFP 8BEF<74?4 13,9315,4 F/74 CD< BDBL9A<< < B>B?B 

7,7 F/74 6 >BAFDB?9; 6 2024 7B8G 4 18,5323,1 F/74 CD< CB?<69 < 12,9 F/74 59; A97B; 6 

2025 7B8G 4 8B 27,3 F/74 CD< 70390 % !� < B>B?B 15,4 F/74 59; BDBL9A<S. 

%F4F<EF<K9E>4S B5D45BF>4 Q>EC9D<@9AF4?PAOI 84AAOI CDB6B8<?4EP @9FB8B@ 

B8ABH4>FBDAB7B 8<EC9DE<BAAB7B 4A4?<;4 E CBE?98GRM<@ BCD989?9A<9@ 

A4<@9APL9= EGM9EF69AAB= D4;ABEF< (!%$0,05). �?S EBDF4 �B?BK496>4 69?<K<A4 

!%$0,05 CB ED98A9= @4EE9 B8AB7B C?B84 EBEF46<?4 0,1330,19 7, 4 CB ED98A9= @4EE9 

C?B8B6 E B8AB7B 89D964 33 0,2330,32 >7. �?S EBDF4  B?B89:A4S ;A4K9A<S 

!%$0,05CB ED98A9= @4EE9 C?B84 A4IB8<?<EP 6 CD989?4I 0,1530,16 7, 4 CB ED98A9= 

@4EE9 C?B8B6 E B8AB7B 89D964 33 0,2230,29 >7. %BCBEF46?9A<9 H4>F<K9E><I 

D4;?<K<= @9:8G 64D<4AF4@< BCOF4 E 69?<K<A4@< !%$0,05 CB>4;4?B, KFB 

G69?<K9A<9 ED98A9= @4EEO C?B84 < @4EEO C?B8B6 E B8AB7B 89D964 CD< CD<@9A9A<< 

D4;?<KAOI D9:<@B6 BDBL9A<S CB ED46A9A<R E >BAFDB?9@ ABE<?B EF4F<EF<K9E>< 

8BEFB69DAO= I4D4>F9D. 

 

 

$<EGAB> 6.3 3 �46<E<@BEFP 6B8BCBFD95?9A<S 6<LA< BF @4EEO C?B8B6  

(202332025 7.) 

y = 56,747x + 2381,4 

R² = 0,6706 
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 4EE4 C?B8B6, F/74 
>BAFDB?P 60-80%!� 70-90%!� 80-100%!� 
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!4 D<EGA>9 6.3 CD98EF46?9A4 ;46<E<@BEFP @4EEO C?B8B6 6<LA< BF 

EG@@4DAB7B 6B8BCBFD95?9A<S CD< D4;?<KAOI D9:<@4I BDBL9A<S. 'EF4AB6?9AB, 

KFB E G69?<K9A<9@ 6B8BCBFD95?9A<S 6B;D4EF4?4 @4EE4 EHBD@<DB64AAOI C?B8B6. 

!4<5B?PL4S @4EE4 C?B8B6 BF@9K9A4 CD< D9:<@4I 70390 % !� < 803100 % !�, 789 

6B8BCBFD95?9A<9 EBEF46?S?B 6 CD989?4I 320833881 @³/74. � >BAFDB?PAB@ 64D<4AF9 

@4EE4 C?B8B6 5O?4 A<:9 < A4IB8<?4EP 6 CD989?4I 6,2313,9 F/74. 

"CF<@4?PAO@ D9:<@B@ 8?S B5B<I EBDFB6 EF4? 70390 % !�, CD< >BFBDB@ 

EBK9F4?<EP A4<5B?PL4S GDB:4=ABEFP < EF45<?PABEFP C?B8BABL9A<S. #D< 803100 

%!� GDB:4=ABEFP BEF464?4EP 6OEB>B=, AB C?B8O BF?<K4?<EP @9APL9= 

>BAJ9AFD4J<9= EGI<I 69M9EF6 (F45?<J4 6.236.4). $9:<@ 60380 % !� 8464? 

A9E>B?P>B @9APLGR GDB:4=ABEFP, AB C?B8O HBD@<DB64?<EP 5B?99 C?BFAO9 < 

>BAJ9AFD<DB64AAO9. � 64D<4AF4I 59; BDBL9A<S GDB:4=ABEFP EA<:4?4EP A4 30340 

%, BEB59AAB 6 ;4EGL?<6O9 7B8O, KFB CB8F69D:849F >D<F<K9E>GR DB?P 

8BCB?A<F9?PAB7B BDBL9A<S 8?S HBD@<DB64A<S EF45<?PAOI GDB:496 6<LA< 6 

GE?B6<SI *9AFD4?PAB7B D97<BA4. 

6.2. �<BI<@<K9E><= EBEF46 C?B8B6 6<LA< EBDFB6 «�B?BK496>4» < 

« B?B89:A4S» 

� GE?B6<SI 5B74DAB7B E48B6B8EF64 5<BI<@<K9E><9 I4D4>F9D<EF<>< C?B8B6 

HBD@<DGRFES CB8 E<?PAO@ 6?<SA<9@ CB7B8AOI H4>FBDB6.  AB7B?9FA<9 

A45?R89A<S ;4 EBDF4@< K9D9LA< CB>4;4?<, KFB EB89D:4A<9 E4I4DB6 < EGI<I 

69M9EF6 6 ED98A9@ 6OL9, K9@ CD< BDBL9A<<, B8A4>B GDB:4=ABEFP BEF4ёFES 

A9EF45<?PAB= (#D<K>B E EB46F., 2012). %BDF4 6 GE?B6<SI A98BEF4FBKAB7B 

6B8BEA45:9A<S 4>>G@G?<DGRF 5B?PL9 EGI<I 69M9EF6 < BD74A<K9E><I ><E?BF, AB 

CD< QFB@ EA<:49FES @4EE4 C?B8B6 < <I FB64DAO9 >4K9EF64 ( 4>4D><A4 E EB46F., 

2017). � GE?B6<SI �479EF4A4 6OS6?9A L<DB><= 8<4C4;BA CB E4I4D4@ (8315%) < 

4E>BD5<AB6B= ><E?BF9 (8B 20 @7/100 7) G EBDFB6 K9D9LA< 59; CD<@9A9A<S 

BDBL9A<S, KFB E6S;4AB E 484CF<6ABEFPR 79ABF<CB6 > >?<@4FG D97<BA4 (�GE9=AB64 

E EB46F., 2019). �BCB?A<F9?PAO9 <EE?98B64A<S CB 7<5D<8AO@ HBD@4@ K9D9LA< 

CB8F69D8<?< 64D<459?PABEFP I<@<K9E>B7B EBEF464 6 ;46<E<@BEF< BF GE?B6<= 

6?47BB59EC9K9A<S (%@O>B6 E EB46F., 2017). 
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$<EGAB> 6.4 3 #DB6989A<9 5<BI<@<K9E>B7B 4A4?<;4 C?B8B6 6<LA<   

�4C9?PAO= CB?<6 CD<;A4A A4<5B?99 QHH9>F<6AO@ ECBEB5B@ CB889D:4A<S 

BCF<@4?PAB7B 6B8AB7B D9:<@4 6 E484I. "A B59EC9K<649F EF45<?PAB9 A4>BC?9A<9 

G7?96B8B6 < BD74A<K9E><I ><E?BF, 4 F4>:9 G?GKL49F 5<B@9FD<K9E><9 CB>4;4F9?< 

D4EF9A<=. #D< >4C9?PAB@ CB?<69 G E4:9AJ96 K9D9LA< BF@9K49FES 5B?99 6OEB>4S 

CD<:<649@BEFP, <AF9AE<6ABEFP DBEF4 < G?GKL9A<9 5<BI<@<K9E><I I4D4>F9D<EF<> 

C?B8B6 CB ED46A9A<R E >BAFDB?9@ (�GD4C<A4, 2018). %B6@9EFAB9 CD<@9A9A<9 

>4C9?PAB7B BDBL9A<S < G8B5D9A<= CB6OL49F EG@@4DAB9 EB89D:4A<9 

D4EF6BD<@OI EGI<I 69M9EF6 < E4I4DB6 (!<>B?PE>4S, 2020). "CF<@<;4J<S D9:<@B6 

6?47BB59EC9K9AABEF< CB;6B?S9F D97G?<DB64FP A47DG;>G A4 D4EF9A<S < 

HBD@<DB64FP C?B8O E 5B?99 E54?4AE<DB64AAO@ E4I4DB><E?BFAO@ EBEF46B@ 

(�DG:<?<A, 2021). %B6D9@9AAO9 <EE?98B64A<S F4>:9 CB8K9D><64RF 64:ABEFP 

GK9F4 F9C?B- < 6?47BB59EC9K9AABEF< CD< D4;D45BF>9 D97?4@9AFB6 >4C9?PAB7B 

CB?<64 C?B8B6OI >G?PFGD (�4DC9A>B, 2007). 

#BE?9 EB;D964A<S C?B8B6 < E5BD4 GDB:4S, CB >4:8B@G EBDFG < 64D<4AFG 

BCOF4 5O?4 BCD989?9A4 ED98ASS @4EE4 B8AB7B C?B84, D4EEK<F4A4 ED98ASS @4EE4 

C?B8B6 E B8AB7B 89D964, GDB:4=ABEFP E C9D96B8B@ A4 1 79>F4D C?BM48<, 4 F4>:9 
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CDB<;6989A 5<BI<@<K9E><= 4A4?<; CB B5M9CD<ASFO@ @9FB8<>4@ (D<EGA>< 6.43

6.6). %B89D:4A<9 E4I4DB6 6 C?B84I 6<LA< BCD989?S?<EP CB @9FB8<>9, <;?B:9AAB= 

6 ABD@4F<6AB@ 8B>G@9AF9 �"%& 26176-2019 (#DB8G>FO C9D9D45BF>< HDG>FB6 < 

B6BM9=.  9FB8O BCD989?9A<S E4I4DB6), BCD989?9A<9 EB89D:4A<S 4E>BD5<AB6B= 

><E?BFO 6 C?B84I 6<LA< 6OCB?AS?ES CB FD95B64A<S@ �"%& 34151-2017 

(#DB8G>J<S C9D9D45BF>< C?B8B6 < B6BM9=; @9FB8O BCD989?9A<S 6<F4@<A4 %), 

BCD989?9A<9 F<FDG9@B= ><E?BFO 6 C?B84I 6<LA< CDB6B8<?<EP CB �"%& ISO 7503

2013(#DB8G>FO C9D9D45BF>< HDG>FB6 < B6BM9=. "CD989?9A<9 F<FDG9@B= 

><E?BFABEF<), EB89D:4A<9 >4?<S, >4?PJ<S < @47A<S 6 C?B84I BCD989?S?< CB 

@9FB8<>9, <;?B:9AAB= 6 ABD@4F<6AB@ 8B>G@9AF9 #!� ( 16.2.2:2.3.71-2011 (C. 13) 

( 9FB8<>4 6OCB?A9A<S <;@9D9A<= @4EEB6B= 8B?< >4?<S, >4?PJ<S, @47A<S 6 

C<M96OI CDB8G>F4I), BCD989?9A<9 @4EEB6B= 8B?< D4EF6BD<@OI 69M9EF6 

CDB<;6B8<?BEP CB �"%& 34128-2017 (#DB8G>J<S EB>B64S. $9HD4>FB@9FD<K9E><= 

@9FB8 BCD989?9A<S @4EEB6B= 8B?< D4EF6BD<@OI EGI<I 69M9EF6), EB89D:4A<9 

6?47< 6 C?B84I 6<LA< BCD989?S?< E <ECB?P;B64A<9@ 6?47B@9D4 Sartorius MA160 

(�9D@4A<S), D45BF4RM97B CB CD<AJ<CG 7D46<@9FD<< E <AHD4>D4EAO@ A47D96B@, 

EB89D:4A<9 A<FD4FB6 6 C?B84I BCD989?S?BEP CD< CB@BM< A<FD4FB@9D4 �D<AF9EF. 

%B7?4EAB &$ &% 021/2011 EB89D:4A<9 A<FD4FB6 6 C?B84I 6<LA< EBBF69FEF6GRF 

8BCGEF<@O@ ;A4K9A<S@ <50 @7/>7. �4:8O= 6<8 5<BI<@<K9E>B7B 4A4?<;4 

CDB<;6B8<?ES 6 FD9I>D4FAB= CB6FBDABEF<. 

�<BI<@<K9E>4S I4D4>F9D<EF<>4 C?B8B6 6<LA< CD<6989A4 6 F45?<J4I (6.23

6.4) CB >4:8B@G 7B8G <EE?98B64A<S.  

&45?<J4 6.2 3 �<BI<@<K9E>4S I4D4>F9D<EF<>4 C?B8B6 6<LA< ;4 2023 7B8 
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�
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, @
7/
>7

 

�
4?
PJ
<=
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47
A<
=,
 @
7/
>7
) 

EBDF �B?BK496>4 
60-80% !� 23,00 18,5 0,70 17,5 6,00 4550,415 410,531 285,254 



200 

 

200 

 

$9:<@ 
BDBL9A<S 
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$4
EF
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EG
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69
M
9E
F6
4,
 %

 

�
<E
?B
FA
BE
FP

 

 F
<F
DG
9@
4S
, %

 

�
E>
BD
5<
AB
64
S 

 >
<E
?B
F4
, @
7/
10
0 
7 

%
4I
4D
4,
 %

 

�
4?
<=
, @
7/
>7

 

�
4?
PJ
<=
, @
7/
>7

 

 
47
A<
=,
 @
7/
>7
) 

70-90% !� 21,30 16,5 0,68 16,8 7,52 6305,418 330,514 325,576 

80-100% !� 11,00 8,9 0,62 16,0 7,80 7200,041 315,362 310,476 

�BAFDB?P 
(59; 

BDBL9A<S) 
19,00 15,0 0,82 16,8 5,02 9500,417 310,614 300,067 

EBDF  B?B89:A4S 
60-80% !� 20,00 16,4 0,70 17,0 7,20 6000,335 340,577 345,768 

70-90% !� 20,80 15,5 0,65 16,5 8,40 5900,520 430,723 310,798 

80-100% !� 13,50 10,8 0,62 16,8 8,33 5300,465 520,432 315,936 

�BAFDB?P 
(59; 

BDBL9A<S) 
17,05 14,0 0,63 15,5 7,84 4234,438 403,390 295,601 

 

$9;G?PF4FO 5<BI<@<K9E>B7B 4A4?<;4 6<LA< EBDFB6 «�B?BK496>4» < 

« B?B89:A4S» ;4 2023 7B8 G>4;4AO 6 F45?<J9 6.2. %B89D:4A<9 45EB?RFAB EGIB7B 

69M9EF64 C?B8B6 6<LA< EBDF4 «�B?BK496>4» 8BEF<749F A4<5B?PL97B ;A4K9A<S CD< 

D9:<@9 BDBL9A<S 60-80 % !� 4 23,00%, A4<@9APL99 ;A4K9A<9 CB?GK9AB CD< 803

100 % !� 4 11,00%. %B89D:4A<9 45EB?RFAB EGIB7B 69M9EF64 C?B8B6 6<LA< 

EBDF4 « B?B89:A4S» 8BEF<749F A4<5B?PL97B ;A4K9A<S CD< D9:<@4I BDBL9A<S 60-

80 % !� 4 20,00% < 70390% !� 33 20,80% A4<@9APL99 ;A4K9A<9 CB?GK9AB CD< 

803100 % !� 4 13,50 %. $4EF6BD<@O9 EGI<9 69M9EF64 6 C?B84I 6<LA< EBDF4 

«�B?BK496>4» 64DP<DGRFES BF 18,5% (CD< 60380 % !�) 8B 8,9% (CD< 803100 % 

!�), 8?S EBDF4 « B?B89:A4S» I4D4>F9DAB EB89D:4A<9 BF 16,4% (CD< 60380 % !�) 

8B 10,8% (CD< 803100 % !�).  

%4@4S 6OEB>4S F<FDG9@4S ><E?BFABEFP C?B8B6 6<LA< EBDFB6 «�B?BK496>4» 

A45?R849FES 6 64D<4AF9 BCOF4 59; BDBL9A<S (0,82%), E4@4S A<;>4S 4 CD< 803100 

% !� (0,62%). #?B8O 6<LA< EBDF4 « B?B89:A4S» @9A99 ><E?O9, E4@4S 6OEB>4S 

><E?BFABEFP CB?GK9A4 CD< 60-80% !�, < EBEF46<?4 0,70%, E4@4S A<;>4S 3 CD< 803

100 % !� (0,62%). %B89D:4A<9 4E>BD5<AB6B= ><E?BFO EBDF4 «�B?BK496>4» 
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CD98EF46?9A 6 8<4C4;BA9 16,0-17,5 @7/100 7., 789 @4>E<@4?PAB9 ;A4K9A<9 CD< 603

80 % !� (17,5 @7/100 7.), @<A<@4?PAB9 3 CD< 803100 % !� (16,0 @7/100 7.). �?S 

EBDF4 « B?B89:A4S» EB89D:4A<9 6<F4@<A4 % A4IB8<FES 6 CD989?4I 15,5317,0 

@7/100 7., 789 @4>E<@4?PAB9 ;A4K9A<9 CD< 60380 % !� (17,0 @7/100 7.), 

@<A<@4?PAB9 3 CD< >BAFDB?9 59; BDBL9A<S (15,5 @7/100 7.). �B?<K9EF6B E4I4DB6 6 

6<LA9 «�B?BK496>4» A4<5B?PL99 ;A4K9A<9 CD<AS?B CD< 803100 % !� (7,80%), 

A4<@9APL99 33 59; BDBL9A<S A4 >BAFDB?9 (5,02%), G EBDF4 « B?B89:A4S» 

CB>4;4F9?< CB E4I4D4@ 6OL9 33 CD< 70-90% !� EB89D:4A<9 E4I4DB6 8,40%, 

@<A<@4?PAB9 ;A4K9A<9 CD< 60-80% !� 33 7,20%.  

 

 

$<EGAB> 6.5 3 "COFAO= B5D4;9J № 4 (6<LAS  B?B89:A4S,  

64D<4AF 70390%!�) 

 <A9D4?PAO= EBEF46 C?B8B6 6<LA< E>?48O64?ES <; EB89D:4A<S >4?<S, 

>4?PJ<S < @47A<S. � C?B84I EBDF4 «�B?BK496>4» >4?<= EB89D:<FES 6 CD989?4I BF 

4550 @7/>7 (CD< 60380 % !�) 8B 9500 @7/>7 (A4 64D<4AF9 59; BDBL9A<S),  

A4<5B?PL99 >B?<K9EF6B >4?PJ<S 3 410 @7/>7 (CD< 60380 % !�), A4<@9APL99 3 310 

@7/>7 (A4 64D<4AF9 59; BDBL9A<S). � C?B84I EBDF4 « B?B89:A4S» >4?<= 

EB89D:<FES 6 CD989?4I BF 4234 @7/>7 (A4 >BAFDB?9) 8B 6000 @7/>7 (CD< 60380 % 
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!�),  >4?PJ<=: BF 340 @7/>7 8B 520 @7/>7 (@4>E<@G@ CD< 803100 % !�). 

� 2023 7B8G (F45?<J4 6.2) ?GKL<9 CB>4;4F9?< 5<BI<@<K9E>B7B 4A4?<;4 

BFD4:9AO CD< D9:<@9 60380 % !�: @4>E<@G@ EGI<I 69M9EF6, 6<F4@<A %, 

IBDBL4S E?48BEFP. #D< D9:<@9 803100 % !� 6OS6?9AO E4@O9 EBKAO9 C?B8O, AB E 

A<;><@ EB89D:4A<9@ EGI<I 69M9EF6. � E?98EF6<9 EFD9EEB6OI GE?B6<= A4 >BAFDB?9 

(59; BDBL9A<S) EHBD@<DB64?BEP 5B?PL9 ><E?BF, A<;><9 E4I4D4, AB 6OEB>4S 

>BAJ9AFD4J<S >4?<S. � 2023 7B8G 5O?< 6OS6?9AO EBDFB6O9 BEB59AABEF< 6<LA<: 

«�B?BK496>4» CB 5<BI<@<K9E><@ CB>4;4F9?S@ E<?PA99 D947<DG9F A4 EFD9EEB6O9 

GE?B6<S, F4>:9 B5?4849F 5B?99 6OEB><@ EB89D:4A<9 ><E?BF, K9@ « B?B89:A4S»; 

« B?B89:A4S» EF45<?PA99 CB E4I4D4@ < >4?PJ<R, 84:9 CD< 6OEB>B= 6?479 84ёF 

5B?99 E?48><9 < 5B74FO9 >4?PJ<9@ C?B8O. 

&45?<J4 6.3 3 �<BI<@<K9E>4S I4D4>F9D<EF<>4 C?B8B6 6<LA< ;4 2024 7B8 
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EBDF �B?BK496>4 
60-80% !� 25,50 20,5 0,62 18,7 6,71 4950,130 385,231 275,24 

70-90% !� 23,00 18,0 0,61 18,0 8,60 6700,631 310,313 315,26 

80-100% !� 11,50 9,2 0,55 17,2 9,00 7400,030 295,624 295,60 

�BAFDB?P 
(59; 

BDBL9A<S) 
21,00 16,8 0,70 18,2 5,80 10100,695 290,361 285,71 

EBDF  B?B89:A4S 
60-80% !� 22,50 18,0 0,61 18,5 8,32 6400,312 320,410 335,32 

70-90% !� 23,21 17,5 0,57 18,0 9,50 6350,453 400,513 295,79 

80-100% !� 14,00 11,2 0,55 18,2 8,9 5300,012 490,681 305,38 

�BAFDB?P 
(59; 

BDBL9A<S) 
19,32 15,8 0,54 17.0 8,20 4550,413 370,721 280,69 

 

$9;G?PF4FO 5<BI<@<K9E>B7B 4A4?<;4 6<LA< EBDFB6 «�B?BK496>4» < 

« B?B89:A4S» ;4 2024 7B8 G>4;4AO 6 F45?<J9 6.3. %B89D:4A<9 45EB?RFAB EGIB7B 

69M9EF64 C?B8B6 6<LA< EBDF4 «�B?BK496>4» 8BEF<749F A4<5B?PL97B ;A4K9A<S CD< 
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D9:<@9 BDBL9A<S 60-80 % !� 4 25,50%, A4<@9APL99 ;A4K9A<9 CB?GK9AB CD< 803

100 % !� 4 11,50%. %B89D:4A<9 45EB?RFAB EGIB7B 69M9EF64 C?B8B6 6<LA< 

EBDF4 « B?B89:A4S» 8BEF<749F A4<5B?PL97B ;A4K9A<S CD< D9:<@4I BDBL9A<S 

70390 % !� 4 23,21%, A4<@9APL99 ;A4K9A<9 CB?GK9AB CD< 803100 % !� 4 

14,00 %. $4EF6BD<@O9 EGI<9 69M9EF64 6 C?B84I 6<LA< EBDF4 «�B?BK496>4» 

64DP<DGRFES BF 20,5% (CD< 60380 % !�) 8B 9,2% (CD< 803100 % !�), 8?S EBDF4 

« B?B89:A4S» I4D4>F9DAB EB89D:4A<9 BF 18,0% (CD< 60380 % !�) 8B 11,2% (CD< 

803100 % !�).  

 

$<EGAB> 6.6 3 "COFAO= B5D4;9J № 6 (6<LAS �B?BK496>4, 64D<4AF 803

100%!�) 

%4@4S 6OEB>4S F<FDG9@4S ><E?BFABEFP C?B8B6 6<LA< EBDFB6 «�B?BK496>4» 

A45?R849FES 6 64D<4AF9 BCOF4 59; BDBL9A<S (0,70%), E4@4S A<;>4S 4 CD< 803100 

% !� (0,55%). #?B8O 6<LA< EBDF4 « B?B89:A4S» BEF4RFES @9A99 ><E?O@< CB 

ED46A9A<R E 8DG7<@ EBDFB@. %4@4S 6OEB>4S ><E?BFABEFP CB?GK9A4 CD< 60-80% 

!�, < EBEF46<?4 0,61%, E4@4S A<;>4S 3 CD< 803100 % !� (0,55%) < A4 64D<4AF9 

59; BDBL9A<S (0,54%).  

%B89D:4A<9 4E>BD5<AB6B= ><E?BFO EBDF4 «�B?BK496>4» CD98EF46?9A 6 

8<4C4;BA9 17,2318,7 @7/100 7., 789 @4>E<@4?PAB9 ;A4K9A<9 CD< 60380 % !� (18,7 

@7/100 7), @<A<@4?PAB9 3 CD< 803100 % !� (17,2 @7/100 7). �?S EBDF4 
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« B?B89:A4S» EB89D:4A<9 6<F4@<A4 % A4IB8<FES 6 CD989?4I 17,0318,5 @7/100 7, 

789 @4>E<@4?PAB9 ;A4K9A<9 CD< 60380 % !� (18,5 @7/100 7), @<A<@4?PAB9 3 CD< 

>BAFDB?9 59; BDBL9A<S (17,0 @7/100 7).  

�B?<K9EF6B E4I4DB6 6 6<LA9 «�B?BK496>4» A4<5B?PL99 ;A4K9A<9 CD<AS?B 

CD< 803100 % !� (9,0%), A4<@9APL99 3 59; BDBL9A<S A4 >BAFDB?9 (5,8%), G EBDF4 

« B?B89:A4S» CB>4;4F9?< CB E4I4D4@ 6OL9 3 CD< 70-90% !� EB89D:4A<9 

E4I4DB6 9,5%, @<A<@4?PAB9 ;A4K9A<9 CD< 6OD4M<64A<< 59; BDBL9A<S 3 8,20%.  

� C?B84I 6<LA< EBDF4 «�B?BK496>4» >4?<= EB89D:<FES 6 CD989?4I BF 4950 

@7/>7 (60380 % !�) 8B 10100 @7/>7 (A4 64D<4AF9 59; BDBL9A<S),  A4<5B?PL99 

>B?<K9EF6B >4?PJ<S 3 385 @7/>7 (CD< 60380 % !�), A4<@9APL99 3 290 @7/>7 (A4 

64D<4AF9 59; BDBL9A<S). � C?B84I EBDF4 « B?B89:A4S» >4?<= EB89D:<FES 6 

CD989?4I BF 4550 @7/>7 (A4 >BAFDB?9) 8B 6400 @7/>7 (CD< 60380 % !�),  >4?PJ<=: 

BF 320 @7/>7 (CD< 60380 % !�) 8B 490 @7/>7 (CD< 803100 % !�). 

� 2024 7B8G 6 D9;G?PF4F9 5<BI<@<K9E>B7B 4A4?<;4 C?B8B6 6<LA< ?GKL<9 

CB>4;4F9?< G B5B<I EBDFB6 CB?GK9AO CD< 6OD4M<64A<< CD< D9:<@9 70390 % !�: 

6OEB>B9 EB89D:4A<9 E4I4DB6, IBDBL4S E54?4AE<DB64AABEFP ><E?BF < 6<F4@<A4 %. 

$9;G?PF4FB@ BDBL9A<S CD< 60380 % !� EF4? 6OEB><= GDB69AP EGI<I 69M9EF6, 

BEB59AAB G «�B?BK496><». #D< BDBL9A<< 803100 % !� 4 C?B8O 5B?99 

6B8SA<EFO9, EB EA<:9AAO@ EB89D:4A<9@ EGI<I 69M9EF6 < 6<F4@<A4 %, AB E 

CB6OL9AAB= E?48BEFPR. !4 >BAFDB?9 (59; BDBL9A<S) D4EF9A<S <ECOFO64RF 

EFD9EE: 5B?PL9 ><E?BF, @9APL9 E4I4D4, >4?<= >BAJ9AFD<DG9FES, >4?PJ<= 

EA<:49FES. 
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47
A<
=,
 @
7/
>7
) 

EBDF �B?BK496>4 
60-80% !� 24,53 19,6 0,67 18,1 6,39 4698,230 399,128 277,65 

70-90% !� 22,30 17,6 0,67 17,3 8,10 6525,154 320,413 320,14 

80-100% !� 12,05 9,7 0,60 16,7 8,59 7593,080 304,718 300,89 

�BAFDB?P 
(59; 

BDBL9A<S) 
20,11 16,1 0,78 17,4 5,45 9898,357 301,135 291,46 

EBDF  B?B89:A4S 
60-80% !� 21,70 17,4 0,66 17,9 7,94 6236,692 330,671 339,17 

70-90% !� 22,35 16,9 0,61 17,3 9,00 6178,850 412,150 300,19 

80-100% !� 14,68 11,8 0,59 17,6 9,01 5506,416 503,143 302,34 

�BAFDB?P 
(59; 

BDBL9A<S) 
18,62 15,2 0,58 16,1 8,45 4381,200 381,12 288,18 

 

� F45?<J9 6.4 CD98EF46?9AO D9;G?PF4FO 5<BI<@<K9E>B7B 4A4?<;4 6<LA< 

EBDFB6 «�B?BK496>4» < « B?B89:A4S» ;4 2025. %B89D:4A<9 45EB?RFAB EGIB7B 

69M9EF64 C?B8B6 6<LA< EBDF4 «�B?BK496>4» 8BEF<749F A4<5B?PL97B ;A4K9A<S CD< 

D9:<@9 BDBL9A<S 60-80 % !� 4 24,53%, A4<@9APL99 ;A4K9A<9 CB?GK9AB CD< 803

100 % !� 4 12,05%. %B89D:4A<9 45EB?RFAB EGIB7B 69M9EF64 C?B8B6 6<LA< 

EBDF4 « B?B89:A4S» 8BEF<749F A4<5B?PL97B ;A4K9A<S CD< D9:<@4I BDBL9A<S 

70390 % !� 4 22,35%, A4<@9APL99 ;A4K9A<9 CB?GK9AB CD< 803100 % !� 4 

14,68 %. $4EF6BD<@O9 EGI<9 69M9EF64 6 C?B84I 6<LA< EBDF4 «�B?BK496>4» 

64DP<DGRFES BF 19,6% (CD< 60380 % !�) 8B 9,7% (CD< 803100 % !�), 8?S EBDF4 

« B?B89:A4S» I4D4>F9DAB EB89D:4A<9 BF 17,4% (CD< 60380 % !�) 8B 11,8% (CD< 

803100 % !�).  

%4@4S 6OEB>4S F<FDG9@4S ><E?BFABEFP C?B8B6 6<LA< EBDFB6 «�B?BK496>4» 

A45?R849FES 6 64D<4AF9 BCOF4 59; BDBL9A<S (0,78%), E4@4S A<;>4S 4 CD< 803100 

% !� (0,60%). #?B8O 6<LA< EBDF4 « B?B89:A4S» BEF4RFES @9A99 ><E?O@< CB 



206 

 

206 

 

ED46A9A<R E «�B?BK496>B=», E4@4S 6OEB>4S ><E?BFABEFP CB?GK9A4 CD< 60-80% 

!�, < EBEF46<?4 0,61%, E4@4S A<;>4S 3 CD< 803100 % !� (0,59%). 

%B89D:4A<9 4E>BD5<AB6B= ><E?BFO EBDF4 «�B?BK496>4» CD98EF46?9A 6 

8<4C4;BA9 16,7318,1 @7/100 7., 789 @4>E<@4?PAB9 ;A4K9A<9 CD< 60380 % !� (18,1 

@7/100 7.), @<A<@4?PAB9 33 CD< 803100 % !� (16,7 @7/100 7.). �?S EBDF4 

« B?B89:A4S» EB89D:4A<9 6<F4@<A4 % A4IB8<FES 6 CD989?4I 16,1-17,9 @7/100 7., 

789 @4>E<@4?PAB9 ;A4K9A<9 CD< 60380 % !� (17,9 @7/100 7.), @<A<@4?PAB9 3 CD< 

>BAFDB?9 59; BDBL9A<S (16,1 @7/100 7.).  

�B?<K9EF6B E4I4DB6 6 6<LA9 «�B?BK496>4» A4<5B?PL99 ;A4K9A<9 CD<AS?B 

CD< 803100 % !� (8,59%), A4<@9APL99 3 59; BDBL9A<S A4 >BAFDB?9 (5,45%), G 

EBDF4 « B?B89:A4S» CB>4;4F9?< CB E4I4D4@ 6OL9, A4<5B?PL99 ;A4K9A<9 

8BEF<749F CD< 70-90% !� < 80-100% !�, EB89D:4A<9 E4I4DB6 9,00% < 9,01 

EBBF69FEF69AAB, @<A<@4?PAB9 ;A4K9A<9 CD< 6OD4M<64A<< 59; BDBL9A<S 3 8,45%.  

� C?B84I 6<LA< EBDF4 «�B?BK496>4» >4?<= EB89D:<FES 6 CD989?4I BF 4698 

@7/>7 (60380 % !�) 8B 9890 @7/>7 (A4 64D<4AF9 59; BDBL9A<S),  A4<5B?PL99 

>B?<K9EF6B >4?PJ<S 3 399 @7/>7 (CD< 60380 % !�), A4<@9APL99 3 301 @7/>7 (A4 

64D<4AF9 59; BDBL9A<S). � C?B84I EBDF4 « B?B89:A4S» >4?<= EB89D:<FES 6 

CD989?4I BF 4381 @7/>7 (A4 >BAFDB?9) 8B 6237 @7/>7 (CD< 60380 % !�),  >4?PJ<=: 

BF 331 @7/>7 (CD< 60380 % !�) 8B 503 @7/>7 (CD< 803100 % !�). 

� 2025 7B8G C?B8O 6<LA< B5B<I EBDFB6 CB>4;4?< ;4>BAB@9DAGR ;46<E<@BEFP 

5<BI<@<K9E>B7B EBEF464 BF GDB6AS 6B8BB59EC9K9AABEFP. #D< 60380 % !� 

HBD@<DB64?<EP A4<5B?99 >BAJ9AFD<DB64AAO9 C?B8O E 6OEB><@ EB89D:4A<9@ 

EGI<I 69M9EF6 < 6<F4@<A4 %. $9:<@ 70390 % !� B59EC9K<? BCF<@4?PAO= 54?4AE 

>4K9EF64: CB6OL9AAB9 EB89D:4A<9 E4I4DB6, G@9D9AA4S ><E?BFABEFP < EF45<?PAO9 

5<B?B7<K9E>< 4>F<6AO9 69M9EF64. #D< 803100 % !� C?B8O BF?<K4?<EP E?48BEFPR 

< 6OEB><@ EB89D:4A<9@ >4?PJ<S, AB 5O?< 6B8SA<EFO@< <;-;4 EA<:9A<S EGI<I 

69M9EF6. � >BAFDB?9 59; CB?<64 A45?R84?BEP C489A<9 E4I4DB6 < 6<F4@<A4 % CD< 

DBEF9 ><E?BFABEF< < >BAJ9AFD4J<< >4?<S, KFB E6S;4AB EB EFD9EEB6O@ I4D4>F9DB@ 

6B8AB7B D9:<@4. !4<5B?99 CD98CBKF<F9?PAO@ 8?S CB?GK9A<S C?B8B6 6OEB>B7B 

>4K9EF64 6 2025 7B8G 5O? D9:<@ 70390 % !�. 
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�O6B8O CB 7?469 

1. #DB698ёAAO9 <EE?98B64A<S CB <;GK9A<R 6?<SA<S D4;?<KAOI D9:<@B6 

BDBL9A<S A4 5<BI<@<K9E><= EBEF46 C?B8B6 6<LA< EBDFB6 «�B?BK496>4» < 

« B?B8ё:A4S» 6 GE?B6<SI  BE>B6E>B= B5?4EF< 6 202332025 77. CB>4;4?< 

GEFB=K<6GR ;46<E<@BEFP >4K9EF64 C?B8B6 BF GDB6AS 6B8BB59EC9K9AABEF< 

D4EF9A<= < CB7B8AOI GE?B6<= 6979F4J<BAAB7B C9D<B84. 

2. � ED98A9@ ;4 FD< 7B84 A4<5B?PL99 A4>BC?9A<9 45EB?RFAB EGI<I 69M9EF6 

(�%�) < D4EF6BD<@OI EGI<I 69M9EF6 ($%�) BF@9K4?BEP CD< D9:<@9 BDBL9A<S 603

80 % !�, 789 C?B8O BF?<K4?<EP 5B?99 6OEB>B= >BAJ9AFD4J<9= EGIB7B 69M9EF64, 

EB89D:4A<9@ 4E>BD5<AB6B= ><E?BFO < E54?4AE<DB64AAO@ GDB6A9@ F<FDG9@B= 

><E?BFABEF<. "8A4>B 6 84AAB@ 64D<4AF9 EB89D:4A<9 E4I4DB6 5O?B A9E>B?P>B 

A<:9, K9@ CD< 5B?99 <AF9AE<6AOI D9:<@4I. 

3. "CF<@4?PAO= 54?4AE CB>4;4F9?9= >4K9EF64 HBD@<DB64?ES CD< D9:<@9 703

90 % !�. � QF<I GE?B6<SI C?B8O I4D4>F9D<;B64?<EP CB6OL9AAO@ EB89D:4A<9@ 

E4I4DB6, 8BEF4FBKAO@ GDB6A9@ EGI<I 69M9EF6, CBA<:9AAB= ><E?BFABEFPR < 

EF45<?PAO@ A4>BC?9A<9@ 6<F4@<A4 %. �?S B5B<I EBDFB6 <@9AAB QFBF D9:<@ 

B59EC9K<64? EBK9F4A<9 IBDBL<I 6>GEB6OI I4D4>F9D<EF<> < 6OEB>B7B GDB6AS 

5<B?B7<K9E>< 4>F<6AOI 69M9EF6. 

4. #D< D9:<@9 803100 % !� A45?R84?BEP EA<:9A<9 >BAJ9AFD4J<< EGI<I 

69M9EF6 6E?98EF6<9 D4;546?9A<S >?9FBKAB7B EB>4, B8A4>B CD< QFB@ CB6OL4?BEP 

EB89D:4A<9 E4I4DB6 < >4?PJ<S (BEB59AAB G EBDF4 « B?B8ё:A4S»). &4><@ B5D4;B@, 

84AAO= 64D<4AF B59EC9K<64? 5B?99 E?48><9, AB 6B8SA<EFO9 C?B8O. 

5. � GE?B6<SI BFEGFEF6<S BDBL9A<S HBD@<DB64?<EP C?B8O E CBA<:9AAO@ 

EB89D:4A<9@ E4I4DB6 < 6<F4@<A4 % < E CB6OL9AAB= ><E?BFABEFPR. #D< QFB@ 

BF@9K4?BEP >BAJ9AFD<DB64A<9 >4?<S 6E?98EF6<9 G@9APL9A<S @4EEO C?B8B6 < 

EFD9EEB6OI GE?B6<S <;-;4 BFEGFEF6<S BDBL9A<S. 
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����� VII. ��%&�!*�"!!"� '#$����!�� � ��&" �&���*�3 

%�%&�  ��#��0!"�" "$",�!�3 

7.1. %<EF9@4 >4C9?PAB7B BDBL9A<S E 8<EF4AJ<BAAO@ GCD46?9A<9@ 

� 69> D4;6<F<S J<HDB6OI F9IAB?B7<= Q?9@9AFO 8<EF4AJ<BAAB7B GCD46?9A<S 

CDBA<>4RF 6B 6E9 EH9DO A4L9= :<;A<. �<EF4AJ<BAAB9 GCD46?9A<9 CDBJ9EEB@ 

BDBL9A<S, CD98CB?474RM99 CD<@9A9A<9 CB?G46FB@4F<;<DB64AAB7B B5BDG8B64A<S, 

K4EF<KAB BE6B5B:849F K9?B69>4 BF GK4EF<S 6 F9IAB?B7<K9E>B@ CDBJ9EE9, 6B;?474S 

A4 BC9D4FBD4 FB?P>B >BAFDB?P, S6?S9FES 8BEF4FBKAB AB6O@ F9IA<K9E><@ D9L9A<9@ 

(�4?4A84DB6, 2021; �4I4DB6, 2022; %G8A<JOA, 1977; &49><A, 2018). 

� >4K9EF69 <EIB8AOI @4F9D<4?B6 CD< HBD@<DB64A<< >BAJ9CJ<<, CB8IB8B6 < 

@9FB8B6 BEGM9EF6?9A<S 8<EF4AJ<BAAB7B GCD46?9A<S >4C9?PAO@ BDBL9A<9@ 

CBE?G:<? 4A4?<; EGM9EF6GRM<I F9IA<K9E><I D9L9A<=, <;?B:9AAOI 6 C4F9AF4I 

A4 <;B5D9F9A<S. � A4EFBSM99 6D9@S G:9 EGM9EF6G9F GEFDB=EF6B, 

46FB@4F<;<DGRM99 GCD46?9A<9 CDBJ9EEB@ CB?<64 (%FD<:4>, 1986). �7B 

EBEF46AO@< Q?9@9AF4@< 6OEFGC4RF 3 G;?4: 6B-C9D6OI, CBDB7B6O= 5?B>, 

BCD989?SRM<= GDB69AP 6?4:ABEF< 7DGAF4; 6B-6FBDOI, 84FK<>< 6?4:ABEF<, 

GEF4A46?<649@O9 A4 >BAFDB?PAOI FBK>4I. &D9FP<@ EBEF46AO@ Q?9@9AFB@ S6?S9FES 

5?B> C4@SF< E D969DE<6AO@< < >B?PJ96O@< EKёFK<>4@< (GEF4A46?<649F 

8?<F9?PABEFP BDBL9A<S A4 BEAB64A<< CB?GK49@OI 84AAOI). �4 97B GCD46?9A<9 

BF69K4RF 3 >BAEFDG>F<6AOI Q?9@9AF4: 5?B> GCD46?9A<S <ECB?A<F9?PAO@< 

@9I4A<;@4@< CB?<64, 79A9D4FBD, EKёFK<> G:9 BDBLёAAOI ;BA. �?S <AOI GK4EF>B6 

CB?S C9D9>?RK9A<9 A4 BDBL9A<9 CDB<;6B8<FES HBD@<DB64F9?9@ <@CG?PEB6, 

?B7<K9E><@< EI9@4@< «���» < B8AB6<5D4FBDB@. $4EE@4FD<649@4S E<EF9@4 <@99F 

DS8 EGM9EF69AAOI A98BEF4F>B6: 9ё >BAEFDG>F<6AO9 BEB59AABEF< A9 CB;6B?SRF 

CDB<;6B8<FP B8AB6D9@9AAB9 >4C9?PAB9 BDBL9A<9 6E9I GK4EF>B6 CB?S; BA< F4>:9 

A9 CB8D4;G@964RF <ECB?P;B64A<9 E<EF9@O 98<AB6D9@9AAB CD< D4;?<KAOI ABD@4I 

BDBL9A<S. #B@<@B QFB7B, CD98?B:9AA4S E<EF9@4 A9 ECBEB5A4 GK<FO64FP 

D9?P9HAO9 BEB59AABEF< GK4EF>4. #B?G46FB@4F<;4J<S BDBL9A<S 7DGAF4 

CD<GE4895AOI IB;S=EF6 6B;@B:A4 E CD<@9A9A<9@ EC9J<4?<;<DB64AAB7B 

GEFDB=EF64 (�A8D996., 2001). �7B >BAEFDG>J<S CD98EF46?S9F EB5B= 6B8BA4CBDAO= 
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54> E 6B8BBF6B8AO@< >4A4?4@<, >BFBDO9 EB98<A9AO @9:8G EB5B= 

D4ECD989?<F9?PAO@< 69AF<?S@<. �B84 6 54> CBEFGC49F <; 

@9EFAB7B/B5M9EF69AAB7B 6B8BCDB6B84 CB FDG5BCDB6B8G, B5BDG8B64AAB@G 

EC9J<4?PAO@< GEFDB=EF64@< 8?S 46FBD97G?<DB64A<S CB84K< 6B8O. �?RK96O@ 

@<AGEB@ F4>B= E<EF9@O S6?S9FES A96B;@B:ABEFP D46AB@9DAB7B BDBL9A<S 66<8G 

BFEGFEF6<S GEFDB=EF6 B5N9>F<6AB7B >BAFDB?S GDB6AS 6?4:ABEF< 7DGAF4 < 

D97G?<DB64A<S D9:<@4 BDBL9A<S. � GE?B6<SI F9C?<JO CD<@9A<@4 @9FB8<>4 

46FB@4F<K9E>B7B GCD46?9A<S >4C9?PAO@ CB?<6B@ (�7BDB6, 2003, 2010, 2011).  �ё 

D45BF4 ;4>?RK49FES 6 CB?GK9A<< 84AAOI B >B?<K9EF69 6?47<, EB89D:4M9=ES 6 

7DGAF9, E 84?PA9=L<@ D4EKёFB@ A9B5IB8<@B7B B5Nё@4 6B8O 8?S EBBF69FEF6<S 

CB?<6AB= ABD@9 < BDBL9A<9@. "8A4>B 6 F4>B= E<EF9@9 A9 59DёFES 6B 6A<@4A<9 

H4>F FB7B, KFB E>BDBEFP <EEGL9A<S CBK6O A4CDS@GR ;46<E<F BF F9@C9D4FGDO < 

GDB6AS 6?4:ABEF< 4F@BEH9DAB7B 6B;8GI4. !4;64AO= A98BEF4FB> @B:9F CD<69EF< > 

A9J9?9EBB5D4;AB@G BF>?RK9A<R <?< 6>?RK9A<R E<EF9@ CB?<64. � CD<@9DG, 

D45BFA<> @B:9F CD9>D4F<FP BDBL9A<9 7DGAF4 6 GE?B6<SI CB6OL9AAB= 

F9@C9D4FGD4 6B;8GI4 E A<;><@ EB89D:4A<9@ 6?47<, FB784 >4> BDBLёAAO= 7DGAF 

EFD9@<F9?PAB 5G89F F9DSFP 6?47G 66<8G <AF9AE<6AB7B 9ё <EC4D9A<S. %<FG4J<S 

F4>:9 @B:9F 5OFP B5D4FAB=, KFB CBEF46<F 7DGAF CB8 G7DB;G C9D9G6?4:A9A<S 

CBK6O, 7<59?< D4EF<F9?PABEF<. #B@<@B QFB7B, CD98?B:9AA4S E<EF9@4 A9 

CD<@9A<@4 6 GE?B6<SI BF>DOFB7B 7DGAF4 <;-;4 BFEGFEF6<S 6B;@B:ABEF< CD<9@4 < 

C9D984K< E<7A4?B6 BF 84FK<>B6 > CBDB7B6B@G 5?B>G < D9?9 6>?RK9A<S CB?<6AB= 

GEF4AB6><. #D<@9A9A<9 <;B?<DB64AAB7B CDB6B8A<>4 6 GE?B6<SI BDBL9A<S 6 

BF>DOFB@ 7DGAF9 F4>:9 EB;84EF BCD989?9AAO9 E?B:ABEF< CD< @9I4A<;4J<<. 

 9FB8<>4 GCD46?9A<S D45BFB= E<EF9@O BDBL9A<S, BEA4MёAAB= ED98EF64@< 

46FB@4F<;4J<<, < 9ё >BAFDB?S (+9HBAB6, 1987), BEAB64A4 A4 84AAOI B A4?<K<< < 

<AF9AE<6ABEF< BE48>B6, 4 F4>:9 B5 GDB6A9 6?4:ABEF< 7DGAF4. !4 BEAB64A<< <I 

4A4?<;4 B5BDG8B64A<9 6>?RK49FES <?< 6O>?RK49FES. #D< QFB@ 84AAO= ECBEB5 

GCD46?9A<S 8BCGE>49F 6B;@B:ABEFP B59;6B:<64A<S CBK6O <?< :9 9ё 

C9D9G6?4:A9A<S 66<8G BFEGFEF6<S G BC9D4FBD4 4>FG4?PAOI 84AAOI E 84FK<>B6 < 
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84FK<>4@< @9F9BEF4AJ<=, C9D984RFES BC9D4FBDG E CB@BMPR @B8G?S GPRS. 

#DB<;698S 4A4?<; A9B5IB8<@BEF< BDBL9A<S GK4EF>4, D45BFA<> A4CD46?S9F 

EBBF69FEF6GRM<= E<7A4? A4 CDB@9:GFBKAO9 Wi-Fi D9?9. � ED46A9A<< E G:9 

EGM9EF6GRM<@< @9FB8<>4@< BDBL9A<S, D4;D45BF4AAO= 6 IB89 D45BFO ECBEB5 

<@99F DS8 F9IA<K9E><I CD9<@GM9EF6. �?RK96O@ <; A<I S6?S9FES BEGM9EF6<@BEFP 

CB?<64 6E9I BDBL49@OI GK4EF>B6 B8AB6D9@9AAB, A96;<D4S A4 D4;?<K<S EBEF464 

7DGAF4, D9?P9H4, GDB6AS < ABD@O 6?4:ABEF<. %D98EF6B@ 8BEF<:9A<S F4>B7B 

D9;G?PF4F4 6OEFGC49F CB?GK9A<9 <AHBD@4J<< B A4?<K<< BE48>B6, <I >B?<K9EF69, 

B5 GDB6A9 6?4:ABEF<, F9@C9D4FGDO CBK6O < 4F@BEH9DAB7B 6B;8GI4 (84AAO9 

@B8G?S GPRS). #B86B8S <FB7 D45BFO, EFB<F 9Mё D4; BF@9F<FP BF?<K<F9?PAGR 

BEB59AABEFPR D4;D45BF4AAB= E<EF9@O GCD46?9A<S >4C9?PAO@ BDBL9A<9@: 

6B;@B:ABEFP CB?GK9A<S <AHBD@4J<< B5 GDB6A9 6?4:ABEF< < F9@C9D4FGD9 CBK6O < 

6B;8GI4, 4 F4>:9 B A4?<K<< BE48>B6 < <I >B?<K9EF69. �ECB?P;B64A<9 CD< 

>BAEFDG<DB64A<< @9F9BEF4AJ<= @B8G?S GPRS CB;6B?S9F BC9D4F<6AB G84?ёAAB 

GCD46?SFP E<EF9@B= CB?<64, 698P 5?47B84DS @B8G?R CDB<;6B8<FES E5BD 

<AHBD@4J<< B C4D4@9FD4I ;9@?< < 6B;8GI4, B5 <AF9AE<6ABEF< BE48>B6. �4;B64S 

EI9@4 >4C9?PAB7B BDBL9A<S 6 BC<EO649@B@ GEFDB=EF69 EA45:49FES 

CDB@9:GFBKAO@< Wi-Fi D9?9 A4EBE4 < Q?9>FDB>?4C4AB6, 4 F4>:9 @B5<?PAO@< 

@9F9BEF4AJ<S@< E @B8G?9@ GPRS, KFB CB;6B?S9F E89?4FP D45BFG E<EF9@O 

G84?ёAAB= < 5B?99 QHH9>F<6AB= 6 ED46A9A<< E G:9 D4;D45BF4AAO@< @9FB8<>4@<. 

�DB@9 FB7B, HGA>J<BA4?PABEFP @B8G?S BFD4:9A4 6 6B;@B:ABEF< GKёF4 EFDG>FGDO 

7DGAF4, D9?P9H4 @9EFABEF< CD< G69?<K9A<< >B?<K9EF64 @B5<?PAOI @9F9BEF4AJ<=. 

�AO9 Q?9@9AFO >BAEFDG>J<< 3 CDB@9:GFBKAO9 Wi-Fi D9?9 A4EBE4 < 

Q?9>FD<K9E><I >?4C4AB6. �D4=A9 CB?B:<F9?PAB= BEB59AABEFPR D4EE@4FD<649@B= 

E<EF9@O 6OEFGC49F CDBEFBF4 6 >BAEFDG>J<< < Q>EC?G4F4J<<. �;-;4 59ECDB6B8AB= 
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E6S;< < @9I4A<;@4, A9 EB89D:4M97B E?B:AOI Q?9@9AFB6, @9I4A<;4J<S < 

B5E?G:<64A<9 EGM9EF69AAB GCDBM4RFES. �CDB54J<S 8<EF4AJ<BAAB7B GCD46?9A<S 

E<EF9@B= >4C9?PAB7B BDBL9A<S CDB6B8<?<EP 6 GE?B6<SI @B?B8B7B 6<LA96B7B E484 

(720 89D96P96) �45BD4FBD<< C?B8B6B8EF64 « <KGD<AE><= E48» $BEE<=E>B7B 

7BEG84DEF69AAB7B 47D4DAB7B GA<69DE<F9F4 3  %)� <@9A< �.�. &<@<DS;964. 

#D98?B:9AAO= 46FBD4@< ECBEB5 CB>4;4? 6OEB>GR QHH9>F<6ABEFP CB ED46A9A<R E 

>?4EE<K9E><@< ECBEB54@< GCD46?9A<S CB?<6B@, CB;6B?<? EB>D4F<FP 

FDG8B;4FD4FO, CB6OE<FP BC9D4F<6ABEFP CB?GK9A<S 84AAOI < >4K9EF6B 

BDBE<F9?PAOI @9DBCD<SF<= (�G59AB> 2020, 20204, 2025, 2024
7
).  

7.2 �6FB@4F<K9E>4S E4@B8<47ABEF<DG9@4S E<EF9@4 >4C9?PAB7B BDBL9A<S 

� CBE?98A<9 7B8O A45?R849FES 4>F<6AB9 6A98D9A<9 46FB@4F<;<DB64AAOI 

E<EF9@ GCD46?9A<S CB?<6B@, BEAB64AAOI A4 <ECB?P;B64A<< 84FK<>B6 6?4:ABEF< 

CBK6O, @<>DB>BAFDB??9DB6 < F9?9@9FD<K9E><I F9IAB?B7<=. &4><9 E<EF9@O 

CB;6B?SRF 6 D94?PAB@ 6D9@9A< >BAFDB?<DB64FP C4D4@9FDO ED98O < D97G?<DB64FP 

D9:<@O BDBL9A<S 6 ;46<E<@BEF< BF CBFD95ABEF9= D4EF9A<= < CB7B8AOI GE?B6<= 

(�>C4EB6, 2026). �6FB@4F<;4J<S >4C9?PAB7B BDBL9A<S D4EE@4FD<649FES >4> 

>?RK96B9 A4CD46?9A<9 D4;6<F<S J<HDB6B7B E9?PE>B7B IB;S=EF64. #D<@9A9A<9 

4?7BD<F@B6 GCD46?9A<S < <AF9??9>FG4?PAOI E<EF9@ B59EC9K<649F BCF<@<;4J<R 

6B8BCBFD95?9A<S, EA<:9A<9 QA9D7B;4FD4F < CB6OL9A<9 GEFB=K<6BEF< 

47DBQ>BE<EF9@ (�>C4EB6, 2024). �DB@9 FB7B, <EE?98B64A<S CB>4;O64RF, KFB 

<ECB?P;B64A<9 46FB@4F<;<DB64AAOI E<EF9@ CB;6B?S9F GK<FO64FP 

CDBEFD4AEF69AAGR < 6D9@9AAGR A9B8ABDB8ABEFP G6?4:A9A<S CBK6O, KFB 

BEB59AAB 64:AB 8?S CB6OL9A<S QHH9>F<6ABEF< BDBL9A<S A4 D4;?<KAOI F<C4I 

CBK6 < 6 D4;AOI >?<@4F<K9E><I GE?B6<SI (,4CBD<A4, 2023). 

&4><@ B5D4;B@, D4;D45BF>4 < 6A98D9A<9 46FB@4F<;<DB64AAOI E<EF9@ 

>4C9?PAB7B BDBL9A<S S6?S9FES 4>FG4?PAB= A4GKAB-F9IA<K9E>B= ;484K9=, 

A4CD46?9AAB= A4 CB6OL9A<9 QHH9>F<6ABEF< E9?PE>BIB;S=EF69AAB7B CDB<;6B8EF64 

< D4J<BA4?PAB9 <ECB?P;B64A<9 CD<DB8AOI D9EGDEB6. 

#D< D4;D45BF>9 <89< 5O CDB<;6989A 4A4?<; EGM9EF6GRM<I F9IA<K9E><I 

D9L9A<=, <;?B:9AAOI 6 C4F9AF4I A4 <;B5D9F9A<S. � A4EFBSM99 6D9@S G:9 
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EGM9EF6G9F ECBEB5 >4C9?PAB7B BDBL9A<S C?B8B6B-S7B8AOI, >GEF4DA<>B6OI 

>G?PFGD < J69FBKAOI D4EF9A<= (E@. 46FBDE>B9 E6<89F9?PEF6B RU2685139C1, A01G 

25/02, 2019) (�B?G59A>B, 2019). � <;B5D9F9A<< D4EE@4FD<649FES @9FB8<>4 CB?<64 E 

4>J9AFB@ A4 D46AB@9DABEF< D4ECD989?9A<S 6?47<, KFB 8BEF<749FES CD<@9A9A<9@ 

EC9J<4?PAOI D97G?SFBDB6 D4EIB84 A4 FDG5BCDB6B84I, F4>:9 BC<E4A4 6B;@B:ABEFP 

6A9E9A<S D4EF6BD9AAOI 6 6B89 G8B5D9A<=. �BEFB<AEF6B ;4>?RK49FES 6 CB6OL9A<< 

47DBF9IA<K9E>B= QHH9>F<6ABEF< < 484CF4J<< 8?S D4;AOI >G?PFGD. "8A4>B, 

84AAO= ECBEB5 A9 CD98CB?4749F 46FB@4F<K9E>B7B @BA<FBD<A74, E4@B>BAFDB?S <?< 

E6S;< E CB?P;B64F9?9@. �R54S A9<ECD46ABEFP (A4CD<@9D, ;4EBD <?< GF9K>4) 5G89F 

6OS6?9A4 ?<LP 6<;G4?PAB <?< CB D9;G?PF4FG EA<:9A<S GDB:4=ABEF<. %<EF9@4 

D45BF49F CB ;484AAB= EI9@9, A9 G@99F E4@BEFBSF9?PAB 4A4?<;<DB64FP E6Bё 

EBEFBSA<9 < A9 E<7A4?<;<DG9F CB?P;B64F9?R B E5BSI. 

�DG7<@ CD<@9DB@ EGM9EF6GRM<I D9L9A<= S6?S9FES E<EF9@4 «Smart irrigation 

system formonitoringandcontrolling waterflow» (Richard, 2018) (E@. 46FBDE>B9 

E6<89F9?PEF6B US 10,966,379 B2, A01G 25/16, 2021). "A4 D4;D45BF4A4 8?S G@AB7B 

>BAFDB?S CB84K< 6B8O 6 BDBE<F9?PAOI E9FSI, 789 <ECB?P;GRFES 84FK<>< CBFB>4 < 

846?9A<S 8?S <;@9D9A<S F9>GM97B D4EIB84. �4AAO9 C9D984RFES A4 >BAFDB??9D 

(@<>DBCDBJ9EEBD). � E<EF9@9 9EFP B5D4FA4S E6S;P, D97G?<DG9@4S A4 BEAB69 4A4?<;4 

D4EIB84 CB84K< 6B8O. �B;@B:AB 8<EF4AJ<BAAB9 GCD46?9A<9 CBED98EF6B@ 

59ECDB6B8AB= C9D984K< 84AAOI. %<EF9@4 EBK9F49F <;@9D9A<9 846?9A<S < D4EIB84 

6B8O, 6 A9= D94?<;B64A 46FB@4F<K9E><= >BAFDB?P < @BA<FBD<A7, 6B;@B:A4 

<AF97D4J<S E IoT < 59ECDB6B8AO@< E9FS@<. 

"8A4>B, 6 84AAB= E<EF9@9 BFEGFEF6G9F E4@B8<47ABEF<>4 A9<ECD46ABEF9= 

(A4CD<@9D: A9 6OS6?SRFES ;4EBDO, GF9K><, BF>4; >?4C4AB6 K9D9; 4?7BD<F@ 

EBCBEF46?9A<S ΔP + D4EIB8 + ;BA4?PA4S 6?4:ABEFP); BFEGFEF6G9F >BAFDB?P 

EBEFBSA<S 84FK<>B6 (E<EF9@4 A9 BCD989?S9F, D45BF49F ?< 84FK<> >BDD9>FAB <?< 

«;46<E»); BFEGFEF6GRF 4?7BD<F@O 46FB@4F<K9E>B7B 6OS6?9A<S BF>?BA9A<= CB 

A9E>B?P><@ ;BA4@; BFEGFEF6G9F <AF97D4J<S E 47DBF9IA<K9E><@< C4D4@9FD4@< 

(6?4:ABEFP CBK6O, >?<@4F<K9E><9 H4>FBDO); BFEGFEF6G9F @9I4A<;@ BCB69M9A<= 

CB?P;B64F9?S. 
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!4<5B?99 5?<;><@ > <;B5D9F9A<R CB EB6B>GCABEF< CD<;A4>B6 (6;SFO= ;4 

CDBFBF<C) BFABE<FES E<EF9@4 >4C9?PAB7B BDBL9A<S E @B8G?9@ 4>F<64J<< 

BDBE<F9?PAB= 6B8O (#4F9AF: RU 2410869 C1, BCG5?. 10.02.2011, �R?. № 4.) 

(�59;<A, 2011), EB89D:4M4S <EFBKA<> 6B8O (54>, E>64:<A4 <?< 6B8BCDB6B8), 

>BFBDO= EB98<AёA E @47<EFD4?PAO@ FDG5BCDB6B8B@ E<EF9@O >4C9?PAB7B 

BDBL9A<S. � @47<EFD4?PAO= FDG5BCDB6B8 6EFDB9A @B8G?P 4>F<64J<<. 1FBF @B8G?P 

GCD46?S9F CB84K9= 6B8O 6 E<EF9@G 3 BA 6>?RK49FES < 6O>?RK49FES 6 ;46<E<@BEF< 

BF ;484AAOI GE?B6<=. �4C9?PAO9 ?<A<< D4ECD989?SRF 6B8G CB ;BA9 CB?<64 K9D9; 

>4C9?PA<JO. $45BF4 E<EF9@O BD74A<;B64A4 F4>, KFB5O 6B84 CB8464?4EP 

46FB@4F<K9E><, 59; CBEFBSAAB7B 6@9L4F9?PEF64 K9?B69>4. �?46A4S BEB59AABEFP 

<;B5D9F9A<S 4 A4?<K<9 GCD46?SRM97B @B8G?S 4>F<64J<<, >BFBDO= CD< 

A9B5IB8<@BEF< ;4CGE>49F CB?<6, < BF>?RK49F 97B CBE?9 B>BAK4A<S BDBL9A<S. 

!98BEF4F>B@ <;69EFAB7B <;B5D9F9A<S S6?S9FES BFEGFEF6<9 @AB7B;BAAB= 

8<47ABEF<>< (A4CD<@9D, >BAFDB?S 846?9A<S A4 6IB89/6OIB89, B5A4DG:9A<S 

CDBF9K9> <?< ;4EBDB6); BFEGFEF6<9 84FK<>B6 6?4:ABEF< CBK6O A4 D4;AOI 

7?G5<A4I, KFB5O GK<FO64FP D94?PAO9 CBFD95ABEF< D4EF9A<=; BFEGFEF6<9 

59ECDB6B8AOI ?B>4?PAOI @B8G?9=, <;-;4 K97B A9B5IB8<@B FSAGFP CDB6B84 <?< 

B7D4A<K<64FPES B8AB= FBK>B= <;@9D9A<=, 4 F4>:9 <AF97D4J<< E G84?ёAAO@ 

GCD46?9A<9@ (Telegram, Wi-Fi). 

�A4?<; <;69EFAOI F9IA<K9E><I D9L9A<= CB>4;4?, KFB F9IA<K9E>B= 

CDB5?9@B= 6 84AAB= B5?4EF< S6?S9FES A9B5IB8<@BEFP EB;84A<S E<EF9@O 

>4C9?PAB7B BDBL9A<S, B59EC9K<64RM9= 46FB@4F<K9E><= >BAFDB?P D45BFO 

(E4@B8<47ABEF<>G); 6B;@B:ABEFP @BA<FBD<A74 6?4:ABEF< CBK6O 6 D4;AOI ;BA4I < 

A4 D4;AOI 7?G5<A4I; <E>?RK9A<9 8?<AAOI >459?PAOI EB98<A9A<=; <AF97D4J<R E 

8<EF4AJ<BAAO@ GCD46?9A<9@ (A4CD<@9D, K9D9; Telegram-5BF). 

&9IA<K9E><= D9;G?PF4F <;B5D9F9A<S 3 CB6OL9A<9 A48ё:ABEF< D45BFO 

E<EF9@O >4C9?PAB7B BDBL9A<S, ;4 EK9F G84?ёAAB7B @BA<FBD<A74 < 464D<=AB7B 

GCD46?9A<S >4C9?PAO@ BDBL9A<9@. 

�?S 8BEF<:9A<S ;4S6?9AAB7B D9;G?PF4F4 6 E<EF9@9 GEF4AB6?9AO 84FK<>< 

846?9A<S 8B < CBE?9 H<?PFD4, < 6 >4:8B= ;BA9; 84FK<> D4EIB84 6 @47<EFD4?PAB@ 
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FDG5BCDB6B89, 4 F4>:9 A9B5IB8<@B9 >B?<K9EF6B 84FK<>B6 6?4:ABEF< CBK6O. 

'CD46?9A<9 CB?<6B@ BEGM9EF6?S9FES 7?46AO@ >BAFDB??9DB@ ESP32 A4 BEAB64A<< 

84AAOI BF ?B>4?PAOI @B8G?9= E @<>DB>BAFDB??9D4@< < D48<B@B8G?9@ LoRa. 

1?9>FDB@47A<FAO9 >?4C4AO 8?S 6B8O, BEA4M9AAO9 46FBAB@AO@ G;?B@ E 

EB?A9KAO@ C<F4A<9@ < D48<B@B8G?9@ LoRa GEF4AB6?9AO A4 >4:8B= ;BA9 < 

GCD46?SRFES 46FB@4F<K9E><. �?S G84?ёAAB7B >BAFDB?S CD98GE@BFD9A4 <AF97D4J<S 

E Telegram-5BFB@. 

&9IA<K9E><= D9;G?PF4F 8BEF<749FES ;4 EKёF 6EFDB9AAB= E4@B8<47ABEF<><, 

6>?RK4RM9= >BAFDB?P 846?9A<S 8B/CBE?9 H<?PFD4, D4EIB84 < EBEFBSA<S >?4C4AB6, 

GDB6AS 6B8O; G69?<K9A<9 FBKABEF< GCD46?9A<S CB?<6B@ 5?47B84DS <ECB?P;B64A<R 

A9E>B?P><I 84FK<>B6 6?4:ABEF< CBK6O A4 D4;AOI 7?G5<A4I 6 >4:8B= ;BA9; 

EB>D4M9A<9 Q>EC?G4F4J<BAAOI ;4FD4F CGFё@ 6A98D9A<S D4ECD989?ёAAOI 

?B>4?PAOI @B8G?9= E 59ECDB6B8AB= E6S;PR, <E>?RK4RM<I 8?<AAO9 CDB6B8AO9 

EB98<A9A<S; CB6OL9A<9 QHH9>F<6ABEF< 6B8BCB?P;B64A<S 5?47B84DS 6>?RK9A<R < 

6O>?RK9A<R CB?<64 6 ;46<E<@BEF< BF H4>F<K9E>B= 6?4:ABEF< CBK6O < 

8<47ABEF<K9E><I C4D4@9FDB6 E<EF9@O; B59EC9K9A<9 G8B5EF64 Q>EC?G4F4J<< ;4 

EKёF <AF97D4J<< E G84?ёAAO@ <AF9DH9=EB@ (A4CD<@9D, Telegram-5BF), 

CB;6B?SRM<@ BC9D4FBDG CB?GK4FP G698B@?9A<S, BFKёFO <, CD< A9B5IB8<@BEF<, 

<;@9ASFP A4EFDB=>< <?< <A<J<<DB64FP DGKAB= CB?<6. 

%<EF9@4 EBEFB<F <; Q?9@9AFB6, BFD4:9AAOI A4 D<EGA>9 7.24. %<EF9@4 

6>?RK49F <EFBKA<> 6B8O, @47<EFD4?PAO= FDG5BCDB6B8, >4A4? E6S;< Wi-Fi, 

7?46AO= >BAFDB??9D, 84FK<>< 846?9A<S, (A4 6IB89 8B H<?PFD4, A4 6OIB89 CBE?9 

H<?PFD4),  4 F4>:9 ;BA4?PAO9 < 6 >BAJ9 ?<A<<, CDB6B8AGR E6S;P, 84FK<> D4EIB84, 

H<?PFD (E9FK4FO= <?< 8<E>B6O=), D4ECD989?<F9?PAO= FDG5BCDB6B8 ,  46FBAB@AO= 

G;9? E EB?A9KAO@ C<F4A<9@ < D48<B@B8G?9@ LoRa E Q?9>FDB>?4C4AB@ E 

H<>E4J<9= (DC-latching) (CB B8AB@G A4 >4:8GR ;BAG), FDG5BCDB6B8 E 

>4C9?PA<J4@<, 84FK<>< 6?4:ABEF< CBK6O (CB 2 < 5B?99 A4 ;BAG, GEF4A46?<649@O9 

A4 D4;AOI 7?G5<A4I), A4EBE, GCD46?S9@O= K9D9; D9?9 (220 �) <?< MOSFET (12 �), 

59ECDB6B8AO9 ?B>4?PAO9 @B8G?< E5BD4 84AAOI, C9D984RM<9 <AHBD@4J<R CB 

D48<B>4A4?G, CDB7D4@@AB9 B59EC9K9A<9 E HGA>J<S@< E4@B8<47ABEF<>< (4A4?<; 
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ΔP 8B/CBE?9 H<?PFD4, CDBF9K9>, ;4EBDB6, BF>?BA9A<= 6 D4EIB89), <AF9DH9=E 8?S 

CB?P;B64F9?S K9D9; Telegram-5BF (CB?GK9A<9 EF4FGE4, G698B@?9A<S B5 BL<5>4I, 

8<EF4AJ<BAAB9 6>?RK9A<9 CB?<64). 

 

4 

 

5 

$<EGAB> 7.2. %FDG>FGDA4S EI9@4 E4@B8<47ABEF<DG9@B= E<EF9@O >4C9?PAB7B 

BDBL9A<S: 4 3 %FDG>FGDA4S EI9@4 E4@B8<47ABEF<DG9@B= E<EF9@O >4C9?PAB7B 

BDBL9A<S; 5 3 �6FBAB@AO= G;9? E EB?A9KAO@ C<F4A<9@ < LoRa < CB8>?RK9AAO@ 

> A9@G Q?9>FDB>?4C4AB@. 13 <EFBKA<> 6B8O; 2 3 @47<EFD4?PAO= FDG5BCDB6B8: 3 3 

A4EBE; 4 3 >4A4? E6S;< Wi-Fi; 5 3 7?46AO= >BAFDB??9D;  6 3 84FK<>< 846?9A<S, (A4 

6IB89 8B H<?PFD4, A4 6OIB89 CBE?9 H<?PFD4); 4 F4>:9 ;BA4?PAO9 < 6 >BAJ9 ?<A<<; 
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7 3 H<?PFD (E9FK4FO= <?< 8<E>B6O=); 83 CDB6B8A4S E6S;P; 9 3 84FK<> D4EIB84 

6B8O; 10 3 D4ECD989?<F9?PAO= FDG5BCDB6B8;  11 3 46FBAB@AO= G;9?  E EB?A9KAO@ 

C<F4A<9@ < LoRa; 12 3 Q?9>FDB>?4C4A E H<>E4J<9= (DC-latching);13 3 FDG5BCDB6B8 

E >4C9?PA<J4@<; 14 3 84FK<>< 6?4:ABEF< CBK6O (CB 2 < 5B?99 A4 ;BAG, 

GEF4A46?<649@O9 A4 D4;AOI 7?G5<A4I); 15 3 59ECDB6B8AO9 ?B>4?PAO9 @B8G?< 

E5BD4 84AAOI, C9D984RM<9 <AHBD@4J<R CB D48<B>4A4?G; 16 3 D48<B @B8G?P E6S;< 

LoRa; 17 3 EB?A9KA4S C4A9?P (10320 �F); 18 3 >BAFDB??9D ;4DS84; 19 3 

4>>G@G?SFBD; 20 3 DC-DC CD9B5D4;B64F9?P 12→5 � 20 8?S C<F4A<S Q?9>FDBA<><; 

21 3 H-@BEF  8?S GCD46?9A<S >4FGL>B= >?4C4A4. 

%<EF9@4 >4C9?PAB7B BDBL9A<S, 6>?RK49F: 7?46AO= >BAFDB??9D 3

6OK<E?<F9?PAO= G;9?, 6OCB?A9AAO= E 6B;@B:ABEFPR CD<ё@4 84AAOI BF 84FK<>B6, 

B5@9A4 E ?B>4?PAO@< @B8G?S@< CB D48<B>4A4?G < GCD46?9A<S <ECB?A<F9?PAO@< 

@9I4A<;@4@<. �4FK<>< 846?9A<S 3 >4> @<A<@G@ B8<A 84FK<> A4 6IB89 

@47<EFD4?PAB7B FDG5BCDB6B84 8B H<?PFD4 < B8<A A4 6OIB89 CBE?9 H<?PFD4, 4 

F4>:9, CD< A9B5IB8<@BEF<, ;BA4?PAO9 84FK<>< 846?9A<S 6 >BAJ9 ?<A<<. �OIB8O 

84FK<>B6 EB98<A9AO E 4A4?B7B6O@< 6IB84@< 7?46AB7B >BAFDB??9D4. �4FK<> 

D4EIB84 GEF4AB6?9A A4 @47<EFD4?PAB@ FDG5BCDB6B89 CBE?9 H<?PFD4; 97B 6OIB8 

EB98<AёA E 6IB8B@ 7?46AB7B >BAFDB??9D4. !4EBE CB8>?RKёA > 7?46AB@G 

>BAFDB??9DG K9D9; <ECB?A<F9?PAO= @B8G?P: D9?9=AO= @B8G?P E BCFBD4;6S;>B= 

(8?S 220 �) ?<5B FD4A;<EFBDAO= >?RK A4 MOSFET (8?S 12324 �). 

1?9>FDB@47A<FAO= >?4C4A E H<>E4J<9= (DC-latching), BEA4M9AAO9 46FBAB@AO@ 

G;?B@ E EB?A9KAO@ C<F4A<9@ < D48<B @B8G?9@ LoRa, CB8>?RKёAAO9 > 

GCD46?SRM<@ 6OIB84@ 7?46AB7B >BAFDB??9D4 K9D9; EBBF69FEF6GRM<9 8D4=69DO 

(D9?9/MOSFET). �B>4?PAO= @B8G?P, D4;@9M49@O= 6 ;BA9 BDBL9A<S, EB89D:4M<= 

?B>4?PAO= @<>DB>BAFDB??9D (A4CD<@9D, ESP32-C3 ?<5B Arduino Pro Mini), B8<A 

<?< A9E>B?P>B 84FK<>B6 6?4:ABEF< CBK6O, GEF4A46?<649@OI A4 D4;AOI 7?G5<A4I 

<, CD< A9B5IB8<@BEF<, ;BA4?PAO= 84FK<> 846?9A<S 6. �B>4?PAO= @B8G?P EA45:ёA 

D48<B@B8G?9@ LoRa < 46FBAB@AO@ <EFBKA<>B@ C<F4A<S EB?A9KA4S C4A9?P. 

$48<B@B8G?P LoRa B59EC9K<649F CD<ё@/C9D984KG C4>9FB6 F9?9@9FD<< @9:8G 

?B>4?PAO@< @B8G?S@< < 7?46AO@ >BAFDB??9DB@. �4A4? E6S;< (Wi-Fi) 
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B59EC9K<649F CB8>?RK9A<9 7?46AB7B >BAFDB??9D4 > E9F< 8?S G84?ёAAB7B 

@BA<FBD<A74 < GCD46?9A<S. #B?P;B64F9?PE><= <AF9DH9=E (Telegram-5BF) 4 

E9D6<E G698B@?9A<= < >B@4A8, 6;4<@B89=EF6GRM<= E 7?46AO@ >BAFDB??9DB@ 

K9D9; >4A4?. �B>4?PAO9 @B8G?< D4;@9M4RFES 6 ;BA4I CB?<64, CD< QFB@ >4:8O= 

@B8G?P EB98<AёA E 84FK<>4@< 6?4:ABEF< CBK6O >BDBF><@< CDB6B84@<, KFB 

<E>?RK49F A9B5IB8<@BEFP CDB>?48>< 8?<AAOI >459?9= CB 6E9= C?BM48< GK4EF>4. 

�4AAO9 BF @B8G?9= CBEFGC4RF A4 7?46AO= >BAFDB??9D  CB D48<B>4A4?G, 789 

CDB<EIB8<F <I B5D45BF>4 < 4A4?<;. �?46AO= >BAFDB??9D GCD46?S9F D45BFB= 

A4EBEAB7B G;?4 < Q?9>FDB@47A<FAOI >?4C4AB6 E H<>E4J<9= (DC-latching), 

BEA4M9AAOI 46FBAB@AO@ G;?B@ E EB?A9KAO@ C<F4A<9@ < D48<B@B8G?P LoRa 6 

;46<E<@BEF< BF <AHBD@4J<<, CB?GK49@B= BF ?B>4?PAOI @B8G?9=.  

&4>B= CB8IB8 B59EC9K<649F CBEFDB9A<9 D4ECD989?ёAAB= E9F< 84FK<>B6, 

CB;6B?SRM9= HBD@<DB64FP CDBEFD4AEF69AAB-8<HH9D9AJ<DB64AAGR >4DF<AG 

6?47BB59EC9K9AABEF< < CD<A<@4FP D9L9A<9 B 6>?RK9A<</6O>?RK9A<< CB?<64 6 

>4:8B= ;BA9. 

$45BF49F E<EF9@4 E?98GRM<@ B5D4;B@: E<7A4?O BF 84FK<>B6 846?9A<S < 

84FK<>4 D4EIB84 CBEFGC4RF A4 7?46AO= >BAFDB??9D, 789 ABD@4?<;GRFES < 

<ECB?P;GRFES 8?S E4@B8<47ABEF<>< (BJ9A>4 ΔP 8B/CBE?9 H<?PFD4, >BAFDB?P 

;4EBDB6, GF9K9>, EBBF69FEF6<S D4EIB84 D9:<@G BDBL9A<S). �B>4?PAO9 @B8G?< 

C9D<B8<K9E>< <;@9DSRF ;A4K9A<S 84FK<>B6 6?4:ABEF< < C9D984RF C4>9FO 

F9?9@9FD<< A4 7?46AO= >BAFDB??9D CB >4A4?G. �?46AO= >BAFDB??9D, <ECB?P;GS 

G>4;4AAO9 84AAO9 < 4?7BD<F@O, 46FB@4F<K9E>< HBD@<DG9F GCD46?SRM<9 E<7A4?O 

A4 A4EBE < Q?9>FDB@47A<FAO9 >?4C4A4 E H<>E4J<9= (DC-latching), BEA4M9AAO9 

46FBAB@AO@ G;?B@ E EB?A9KAO@ C<F4A<9@ < D48<B@B8G?9@ LoRa, 4 F4>:9 

79A9D<DG9F G698B@?9A<S < CD<A<@49F >B@4A8O BF CB?P;B64F9?PE>B7B <AF9DH9=E4.  

�?46AO= >BAFDB??9D EB5<D49F 84AAO9 BF 84FK<>B6 846?9A<S < 6?4:ABEF< 

CBK6O, 4 F4>:9 6OCB?AS9F D4EC<E4A<9 CB?<64. �?46AO= >BAFDB??9D CB >4A4?G 

E6S;< E CB@BMPR D48<B@B8G?S LoRa C9D984ёF >B@4A8G «"F>DOFP» <?< «�4>DOFP», 

ESP32 6 G;?9 CD<A<@49F >B@4A8G. 1?9>FDB@47A<FAO= >?4C4A E H<>E4J<9= (DC-

latching), BEA4M9AAO= 46FBAB@AO@ G;?B@ E EB?A9KAO@ C<F4A<9@ < D48<B@B8G?9@ 
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LoRa @9AS9F E6Bё EBEFBSA<9 < BEF4ёFES 6 Aё@ 59; CBEFBSAAB7B FB>4. ';9? @B:9F 

BFCD46<FP CB8F69D:89A<9 6OCB?A9A<S >B@4A8O < GDB69AP ;4DS84 4>>G@G?SFBD4. 

�4:8O= G;9? (D<EGAB> 7.25) 6>?RK49F EB?A9KAGR C4A9?P (10320 �F) >4> 

<EFBKA<> QA9D7<<, >BAFDB??9D ;4DS84 < 4>>G@G?SFBD, DC-DC CD9B5D4;B64F9?P 

12→5 � 8?S C<F4A<S Q?9>FDBA<><, @<>DB>BAFDB??9D ESP32/ESP8266 E LoRa, H-

@BEF 8?S GCD46?9A<S >4FGL>B= >?4C4A4, Q?9>FDB@47A<FAO= >?4C4A. 

%B?A9KA4S C4A9?P (10320 �F)4 6OD454FO649F Q?9>FD<K9EF6B 8Aё@, BA4 

CB8>?RK9A4 > >BAFDB??9DG ;4DS84, >BFBDO= D97G?<DG9F ;4DS8>G 4>>G@G?SFBD4 < 

;4M<M49F E<EF9@G BF C9D9D4;DS84/C9D9;4DS84. �>>G@G?SFBD B59EC9K<649F D45BFG 

G;?4 ABKPR < 6 C4E@GDAGR CB7B8G, BA BF?<K49FES 6OEB>B= J<>?<K9E>B= 

EFB=>BEFPR < 59;BC4EABEFPR. "F 4>>G@G?SFBD4 <8ёF ?<A<S A4 CD9B5D4;B64F9?P 

DC-DC 12→5 �, BA C<F49F @<>DB>BAFDB??9D ESP32/ESP8266 E LoRa, LoRa 

B59EC9K<649F A48ё:AGR E6S;P A4 D4EEFBSA<< 8B 132 >@, KFB CB;6B?S9F GCD46?SFP 

>?4C4AB@ 59; CDB6B8B6. % 4>>G@G?SFBD4 C<F4A<9 CBEFGC49F A4 H-@BEF. H-@BEF 

HBD@<DG9F >D4F>B6D9@9AAO9 <@CG?PEO AG:AB= CB?SDABEF< 8?S 

Q?9>FDB@47A<FAB7B >?4C4A4. �?4C4A BF>DO649FES <?< ;4>DO649FES <@CG?PEB@ 

8?<F9?PABEFPR 1003150 @E, CBE?9 K97B C<F4A<9 A9 FD95G9FES. 

�4FK<>< 6?4:ABEF< < 846?9A<S C9D<B8<K9E>< C9D984RF 84AAO9 A4 7?46AO= 

>BAFDB??9D. ';?O G >?4C4AB6 F4>:9 C9D984RF GDB69AP ;4DS84 4>>G@G?SFBD4 < 

>4K9EF6B D48<BE<7A4?4. #DB7D4@@4 >BAFDB??9D4 ED46A<649F 84AAO9 E CBDB74@< 

<?< C?4AB@ CB?<64. �E?< 6?4:ABEFP A<:9 ABD@O <?< A4EFGC<?B D4EC<E4A<9, 

E?98B64F9?PAB,  AG:AB 6>?RK<FP CB?<6. �?46AO= >BAFDB??9D HBD@<DG9F >B@4A8G 

(A4CD<@9D, «"F>DOFP >?4C4A ;BAO 3»). �B@4A84 BFCD46?S9FES CB LoRa 6 AG:AO= 

G;9?. ';9? CD<A<@49F >B@4A8G. +9D9; H-@BEF CB84ёF >BDBF><= <@CG?PE A4 >4FGL>G 

>?4C4A4 (1003150 @E). �?4C4A BF>DO649FES, A4K<A49FES CB84K4 6B8O. ';9? ;4@9DS9F 

FB> >4FGL><, <;@9A9A<9 846?9A<S </<?< D4EIB84. (BD@<DG9F ACK E BF@9F>B= 

«>B@4A84 6OCB?A9A4» <?< «BL<5>4». �?46AO= >BAFDB??9D CB?GK49F >6<F4AJ<R. 

�E?< >?4C4A A9 BF>DO?ES (846?9A<9/D4EIB8 A9 <;@9A<?<EP), ;A4K<F 3 464D<S. �E?< 

BF>DOF4 IBFS 5O B8A4 ;BA4, 6>?RK49FES A4EBE. �E?< 6E9 ;BAO ;4>DOFO 3 ;A4K<F 

A4EBE 6O>?RK49FES. � Telegram-5BF9 BC9D4FBD 6<8<F EF4FGE ;BA, 6?4:ABEFP, 



225 

 

225 

 

846?9A<9, ;4DS8 ��� G;?B6.  B:9F 6DGKAGR BF>DOFP/;4>DOFP ;BAO <?< <;@9A<FP 

C?4A CB?<64. 

$45BF4 46FBAB@AB7B G;?4 ;4>?RK49FES 6 E?98GRM9@: 7?46AO= >BAFDB??9D CB 

LoRa C9D984ёF >B@4A8G «"F>DOFP» <?< «�4>DOFP», ESP32 6 G;?9 CD<A<@49F 

>B@4A8G. +9D9; H-@BEF A4 >4FGL>G >?4C4A4 CB84ёFES <@CG?PE AG:AB= CB?SDABEF<. 

�?4C4A @9AS9F E6Bё EBEFBSA<9 < BEF4ёFES 6 Aё@ 59; CBEFBSAAB7B FB>4. ';9? @B:9F 

BFCD46<FP CB8F69D:89A<9 6OCB?A9A<S >B@4A8O < GDB69AP ;4DS84 4>>G@G?SFBD4. 

#B ED46A9A<R E CDBFBF<CB@ CD98?B:9AA4S E<EF9@4 B59EC9K<649F 

CB889D:4A<9 BCF<@4?PAB7B 6B8AB7B D9:<@4 CBK6O 6 >BDA9B5<F49@B= ;BA9 

D4EF9A<=, B59EC9K<649F CB6OL9A<9 A48ё:ABEF< D45BFO E<EF9@O >4C9?PAB7B 

BDBL9A<S ;4 EK9F G84?ёAAB7B @BA<FBD<A74 < 464D<=AB7B GCD46?9A<S >4C9?PAO@ 

BDBL9A<9@.  

7.3. $4EK9F 6D9@9A< D45BFO >4C9?PA<J 

� >4K9EF69 <EIB8AB= ;46<E<@BEF< 8?S BCD989?9A<S >B?<K9EF64 6B8O, 

CB84649@B7B ;4 B8<A CB?<6, 5O?4 <ECB?P;B64A4 <;69EFA4S HBD@G?4 D4EK9F4 

CB?<6AB= ABD@O. � @9?<BD4F<6AB= CD4>F<>9 CB?<6A4S ABD@4 D4EE@4FD<649FES >4> 

B5N9@ 6B8O, >BFBDO= A9B5IB8<@B CB84FP A4 98<A<JG C?BM48< 8?S CB6OL9A<S 

6?4:ABEF< D4EK9FAB7B E?BS CBK6O BF CD98CB?<6AB7B GDB6AS 8B ;484AAB7B 

;A4K9A<S. � >?4EE<K9E>B@ 6<89 D4EK9F CB?<6AB= ABD@O 6OCB?AS9FES E GK9FB@ 

7?G5<AO D4EK9FAB7B E?BS, C?BFABEF< E?B:9A<S CBK6O < D4;ABEF< 6?4:ABEF< 8B < 

CBE?9 CB?<64. �?S GE?B6<= >4C9?PAB7B BDBL9A<S 8BCB?A<F9?PAB GK<FO649FES 

8B?S C?BM48<, CB8?9:4M4S ?B>4?PAB@G G6?4:A9A<R, CBE>B?P>G 6B84 CB849FES A9 

A4 6ER CB69DIABEFP, 4 6 ;BAG 89=EF6<S 6B8B6OCGE>4. &4>B= CB8IB8 <ECB?P;G9FES 6 

D4EK9F4I CB?<6AOI ABD@ CD< >4C9?PAB@ BDBL9A<< 8D969EAB-C?B8B6OI >G?PFGD < 

CD< D4EK9F9 >BAFGDB6 G6?4:A9A<S CBK6O.  

�EIB8A4S HBD@G?4 CB?<6AB= ABD@O <@99F 6<8:                                                            (7.1) 

789:        3 CB?<6A4S ABD@4, @3/74;   3 7?G5<A4 4>F<6AB7B E?BS, @; 
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  3 C?BFABEFP CBK6O, F/@3
;     36?4:ABEFP 4>F<6AB7B E?BS CBK6O CD< A4<@9APL9= 6?47B9@>BEF<, % BF 

@4EEO EGIB= CBK6O;    3  6?4:ABEFP 4>F<6AB7B E?BS CBK6O C9D98 CB?<6B@, % BF @4EEO EGIB= 

CBK6O;     3 8B?S C?BM48<, CB8?9:4M4S G6?4:A9A<R. 

�4AA4S HBD@G?4 CB;6B?S9F BCD989?<FP B5N9@ 6B8O, A9B5IB8<@O= 8?S 

6BECB?A9A<S 89H<J<F4 6?47< 6 D4EK9FAB@ E?B9 CBK6O. "8A4>B 8?S GE?B6<= 

@B?B8B7B 6<LA96B7B E484 CD< >4C9?PAB@ BDBL9A<< 99 A9B5IB8<@B E6S;4FP A9 

FB?P>B E CB?<6AB= ABD@B=, AB < E CDB8B?:<F9?PABEFPR D45BFO >4C9?PAB= ?<A<<. 

�B?S C?BM48<, CB8?9:4M4S G6?4:A9A<R, BCD989?S?4EP E GK9FB@ K<E?4 

6B8B6OCGE>B6 CB8 B8A<@ D4EF9A<9@, C?BM48< G6?4:A9A<S B8A<@ 6B8B6OCGE>B@ < 

EI9@O CBE48><:                 ,                                      (7.2) 

789:   3 K<E?B 6B8B6OCGE>B6 CB8 B8A<@ D4EF9A<9@;   3 C?BM48P G6?4:A9A<S B8A<@ 6B8B6OCGE>B@, @2
;   3 D4EEFBSA<9 @9:8G 89D96PS@<, @;   3 D4EEFBSA<9 @9:8G DS84@< 89D96P96, @. 

�ECB?P;B64A<9 84AAB7B >BQHH<J<9AF4 B5GE?B6?9AB F9@, KFB CD< >4C9?PAB@ 

BDBL9A<< HBD@<DG9FES ?B>4?PA4S ;BA4 G6?4:A9A<S, D4;@9DO >BFBDB= ;46<ESF BF 

D4EIB84 6B8B6OCGE>4, CDB8B?:<F9?PABEF< CB?<64, 6B8AB-H<;<K9E><I E6B=EF6 

CBK6O < <EIB8AB= 6?4:ABEF<. !9B5IB8<@BEFP GK9F4 ?B>4?PAB7B >BAFGD4 

G6?4:A9A<S CD< D4EK9F9 CB?<6AOI ABD@ 8?S >4C9?PAB7B BDBL9A<S C?B8B6OI 

>G?PFGD CB8F69D:849FES EB6D9@9AAO@< <EE?98B64A<S@< CB D4EK9FG >BAFGDB6 

G6?4:A9A<S < CB?<6AOI ABD@.  

�?S GE?B6<= BCOF4 EI9@4 CBE48>< @B?B8B7B 6<LA96B7B E484 EBEF46?S?4: 

0,66@ I 2,0@. #?BM48P C<F4A<S B8AB7B D4EF9A<S EBEF46<?4: SC<F=0,66 ·2,0=1,32@2
. 

#D< B8AB= >4C9?PA<J9 CB8 D4EF9A<9@ < D4EK9FAB= C?BM48< G6?4:A9A<S 

B8A<@ 6B8B6OCGE>B@ 5O?4 BCD989?9A4 8B?S G6?4:AS9@B= C?BM48<: S=0,08. 1FB 
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;A4K9A<9 <ECB?P;B64?BEP 8?S GK9F4 ?B>4?PAB7B I4D4>F9D4 G6?4:A9A<S CBK6O CD< 

>4C9?PAB@ CB?<69 

&4><@ B5D4;B@, EI9@4 CBE48>< GK<FO649FES G:9 A4 QF4C9 BCD989?9A<S 8B?< 

G6?4:AS9@B= C?BM48<. +9@ @9APL9 C?BM48P C<F4A<S D4EF9A<S, F9@ 6OL9 8B?S 

?B>4?PAB G6?4:AS9@B= C?BM48< CD< B8<A4>B6B@ K<E?9 6B8B6OCGE>B6 < 

B8<A4>B6B= C?BM48< G6?4:A9A<S B8A<@ 6B8B6OCGE>B@. 

#BE?9 BCD989?9A<S CB?<6AB= ABD@O 5O? 6OCB?A9A C9D9IB8 BF 69?<K<AO, 

6OD4:9AAB= 6 @³/74, > CDB8B?:<F9?PABEF< D45BFO >4C9?PAB= E<EF9@O. �?S QFB7B 

EA4K4?4 BCD989?S?< B5M<= B5N9@ 6B8O, CB84649@O= A4 BCOFAO= GK4EFB>:                         ·  ,                       (7.3) 

789:    3 B5N9@ 6B8O A4 GK4EFB>, @³;  3 C?BM48P BCOFAB7B GK4EF>4, 74. 
�4?99 B5N9@ C9D96B8<?< 6 ?<FDO:       ·                                                (7.4) 

#BE?9 QFB7B BCD989?S?< B5N9@ 6B8O, CD<IB8SM<=ES A4 B8AB D4EF9A<9:                                                                    (7.5) 

789:       3 B5N9@ 6B8O A4 B8AB D4EF9A<9, ?;  3 >B?<K9EF6B D4EF9A<= A4 BCOFAB@ GK4EF>9. 
#DB8B?:<F9?PABEFP D45BFO >4C9?PA<JO CB8 B8A<@ D4EF9A<9@ BCD989?S?< 

>4> BFABL9A<9 B5N9@4 6B8O, CD<IB8SM97BES A4 D4EF9A<9, > EG@@4DAB@G D4EIB8G 

6B8B6OCGE>B6:              · ,                                           (7.6) 

789       3 D4EK9FA4S CDB8B?:<F9?PABEFP CB?<64, K;  3 D4EIB8 B8AB= >4C9?PA<JO, ?/K;   3 K<E?B >4C9?PA<J CB8 B8A<@ D4EF9A<9@. 
#D< B5N98<A9A<< CD<6989AAOI 6OD4:9A<= CB?GK9A4 D4EK9FA4S HBD@G?4 

CDB8B?:<F9?PABEF< >4C9?PAB7B CB?<64:                           · ·     · ·                                        (7.7) 
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�4AA4S HBD@G?4 CB;6B?S9F C9D9=F< BF D4EK9FAB= CB?<6AB= ABD@O > 

6D9@9A< D45BFO >4C9?PAB= E<EF9@O E GK9FB@ H4>F<K9E>B= C?BM48< GK4EF>4, 

>B?<K9EF64 D4EF9A<=, D4EIB84 >4C9?PA<JO < K<E?4 6B8B6OCGE>B6 CB8 B8A<@ 

D4EF9A<9@. 

"8A4>B 6 D94?PAOI CB?96OI GE?B6<SI CBE?9 CB84K< D4EK9FAB7B B5N9@4 6B8O 

H4>F<K9E>4S 6?4:ABEFP CBK6O @B:9F A9 CB?ABEFPR EB6C484FP E ;484AAO@ 

J9?96O@ GDB6A9@. 1FB E6S;4AB E C9D9D4ECD989?9A<9@ 6?47< 6 CBK69, <;@9A9A<9@ 

HBD@O ?B>4?PAB7B >BAFGD4 G6?4:A9A<S, <EIB8AO@ 6?47BEB89D:4A<9@, 

C?BFABEFPR CBK6O, CB7B8AO@< GE?B6<S@< < CB7D9LABEFS@< <;@9D9A<S 

6?4:ABEF<. � E6S;< E QF<@ 6 @B89?P 5O? 66989A >BQHH<J<9AF 8BEF<:9A<S 

;484AAB= 6?4:ABEF<:                                                             (7.8) 

789:     3 >BQHH<J<9AF GFBKA9A<S CB H4>F<K9E>B@G 8BEF<:9A<R ;484AAB= 

6?4:ABEF<;    3FD95G9@4S 6?4:ABEFP CBK6O CBE?9CB?<64, % BF @4EEO 45EB?RFAB EGIB= 

CBK6O;    3 6?4:ABEFP CBK6O C9D98 CB?<6B@, % BF @4EEO 45EB?RFAB EGIB= CBK6O;     3 H4>F<K9E>4S 6?4:ABEFP CBK6O CBE?9 CB?<64, % BF @4EEO 45EB?RFAB 

EGIB= CBK6O. 

�E?<      FB H4>F<K9E>4S 6?4:ABEFP CBE?9 CB?<64 EBBF69FEF6G9F 
J9?96B=. �E?<     , FB D4EK9FA4S CB84K4 6B8O B>4;4?4EP A98BEF4FBKAB=, < 

CDB8B?:<F9?PABEFP CB?<64 FD95G9F G69?<K9A<S. �E?<     , FB, H4>F<K9E><= 

CD<DBEF 6?4:ABEF< CD96OE<? FD95G9@O=, < D4EK9FAB9 6D9@S @B:9F 5OFP 

G@9APL9AB. 

% GK9FB@ >BQHH<J<9AF4 GFBKA9AA4S HBD@G?4 CD<A<@49F 6<8:                           · ·     · · ·                                   (7.9) 

#B D9;G?PF4F4@ Q>EC9D<@9AF4?PAOI <EE?98B64A<= 5O?4 6OCB?A9A4 

CDB69D>4 D4;D45BF4AAB= HBD@G?O BCD989?9A<S CDB8B?:<F9?PABEF< D45BFO 
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>4C9?PAB= E<EF9@O 8?S D4;?<KAOI D9:<@B6 CD98CB?<6AB= 6?4:ABEF< CBK6O 

(CD<?B:9A<9 11313). %BCBEF46?9A<9 D4EK9FAB7B < H4>F<K9E>B7B 6D9@9A< D45BFO 

>4C9?PA<J CDB6B8<?< 8?S 64D<4AFB6 CB889D:4A<S 6?4:ABEF< CBK6O 60380% !�, 

70390% !� < 803100% !� 6 F9K9A<9 202332025 77. 

&45?<J4 7.1 3 #4D4@9FDO HBD@G?O BCD989?9A<S 6D9@9A< D45BFO >4C9?PA<J 

(BD@G?4 
#BCD46BKAO= 
>BQHH<J<9AF,    

$4EIB:89A<9 
H4>F<K9E>B7B < 
D4EK9FAB7B 
6D9@9A<, % 

60-80%!� (20237.) 0,95 4,73 

60-80%!� (20247.) 0,96 4,29 

60-80%!� (20257.) 0,94 6,27 

60-80%!� (ED98A99) 0,96 5,02 

70-90%!� (20237.) 1,00 0,17 

70-90%!� (20247.) 0,98 2,20 

70-90%!� (20257.) 0,98 2,19 

70-90%!� (ED98A99) 0,99 1,47 

80-100%!� (20237.) 1,04 3,46 

80-100%!� (20247.) 1,02 1,63 

80-100%!� (20257.) 1,01 1,20 

80-100%!� (ED98A99) 1,02 2,29 

 

$9;G?PF4FO D4EK9F4 CBCD46BKAB7B >BQHH<J<9AF4, 4 F4>:9 D4EIB:89A<S 

H4>F<K9E>B7B < D4EK9FAB7B 6D9@9A< D45BFO E<EF9@O 6 F45?<J9 7.1. �A4?<; 

CB?GK9AAOI 84AAOI CB>4;4?, KFB ED98A99 ;A4K9A<9 >BQHH<J<9AF4 GFBKA9A<S 

<;@9AS?BEP 6 CD989?4I: 0,9430,96 8?S D9:<@4 60380% !�; 0,9831,00 8?S D9:<@4 

70390% !�; 1,0331,04 8?S D9:<@4 803100% !�. %D98A99 D4EIB:89A<9 @9:8G 

D4EK9FAO@ < H4>F<K9E><@ 6D9@9A9@ D45BFO >4C9?PA<J EBEF46<?B: 5,02% 8?S 

D9:<@4 60380% !�; 1,47% 8?S D9:<@4 70390% !�; 3,82% 8?S D9:<@4 803100% 

!�. 
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$<EGAB> 7.6 3 $4EK9FAB9 < H4>F<K9E>B9 6D9@S D45BFO >4C9?PA<J A4 64D<4AF9 

60-80%!� ;4 202332025  7B8O 

 

$<EGAB> 7.7 3 $4EK9FAB9 < H4>F<K9E>B9 6D9@S D45BFO >4C9?PA<J A4 64D<4AF9 

70390%!� ;4 202332025  7B8O 

!4 D<EGA>4I 7.637.8 CD98EF46?9AB EBCBEF46?9A<9 D4EK9FAB7B < 

H4>F<K9E>B7B 6D9@9A< D45BFO >4C9?PA<J 8?S <EE?98G9@OI D9:<@B6 BDBL9A<S. 

�A4?<; 7D4H<>B6 CB>4;O649F, KFB D4EK9FAO9 ;A4K9A<S 6 5B?PL<AEF69 E?GK496 

1,0 

1,2 

1,4 

1,6 

1,8 

2,0 

2,2 
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�
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 !B@9D CB?<64 
�D9@S H4>F<K9E>B9,K4E �D9@S D4EK9FAB9,K4E 
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 !B@9D CB?<64 
�D9@S H4>F<K9E>B9,K4E �D9@S D4EK9FAB9, K4E 
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5?<;>< > Q>EC9D<@9AF4?PAO@ 84AAO@, 4 BF>?BA9A<S ABESF A9 E<EF9@4F<K9E><= 

I4D4>F9D. 

 

 

$<EGAB> 7.8 3 $4EK9FAB9 < H4>F<K9E>B9 6D9@S D45BFO >4C9?PA<J A4 64D<4AF9 

80-100%!� ;4 202332025  7B8O 

&4><@ B5D4;B@, D4;D45BF4AA4S HBD@G?4 8BCB?AS9F >?4EE<K9E>GR HBD@G?G 

D4EK9F4 CB?<6AB= ABD@O C9D9IB8B@ > CDB8B?:<F9?PABEF< D45BFO >4C9?PAB= 

E<EF9@O < Q>EC9D<@9AF4?PAB= >BDD9>F<DB6>B= CB H4>F<K9E>< 8BEF<7AGFB@G 

GDB6AR 6?4:ABEF< CBK6O 6 GE?B6<SI ?97>BEG7?<A<EFB= 89DAB6B-CB8;B?<EFB= 

CBK6O. 1FB CB;6B?S9F <ECB?P;B64FP @B89?P A9 FB?P>B 8?S D4EK9F4 B5N9@4 6B8O, AB 

< 8?S CD4>F<K9E>B7B GCD46?9A<S CDB8B?:<F9?PABEFPR CB?<64 6 E<EF9@9 

>4C9?PAB7B BDBL9A<S @B?B8B7B 6<LA96B7B E484. 
 

�O6B8O CB 7?469 

1. $9;G?PF4FB@ CDB6989AAB7B <EE?98B64A<S EF4?4 D4;D45BF4AA4S E<EF9@4, 

CB6OL4RM4S QHH9>F<6ABEFP 8<EF4AJ<BAAB7B GCD46?9A<S CDBJ9EEB@ BDBL9A<S 

;4 EKёF BC9D4F<6AB7B G84?ёAAB7B D97G?<DB64A<S 8?<F9?PABEFP CB?<64, 97B 

D9:<@4, BEGM9EF6?9A<S CB?<64 ;BA E D4;?<KAB= EFDG>FGDB= CBK6O < D9?P9HB@, 

D4;AO@< ABD@4@< CB?<64. $4;D45BF4AA4S E<EF9@4 BEA4M9A4 CDB@9:GFBKAO@< 

1,0 

1,2 

1,4 

1,6 
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 !B@9D CB?<64 

�D9@S H4>F<K9E>B9,K4E �D9@S D4EK9FAB9,K4E 
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Wi-Fi D9?9 A4EBE4 < Q?9>FDB>?4C4AB6, @B5<?PAO@< @9F9BEF4AJ<S@< E GPRS-

@B8G?9@. #D< D4;D45BF4AAB= @9FB8<>9 G84?ёAAB7B GCD46?9A<S D45BFB= E<EF9@O 

>4C9?PAB7B BDBL9A<S CBK6O, D45BK99 B5BDG8B64A<9 (89-)4>F<6<DG9FES E GKёFB@ 

4A4?<;4 GDB6AS 6?4:ABEF< CBK6O, A4?<K<S < <AF9AE<6ABEF< 4F@BEH9DAOI 

BE48>B6.  

2. �A4?<; <;69EFAOI F9IA<K9E><I D9L9A<= CB>4;4?, KFB F9IA<K9E>B= 

CDB5?9@B= S6?S9FES A9B5IB8<@BEFP EB;84A<S E<EF9@O >4C9?PAB7B BDBL9A<S, 

B59EC9K<64RM9= 46FB@4F<K9E><= >BAFDB?P D45BFO (E4@B8<47ABEF<>G); 

6B;@B:ABEFP @BA<FBD<A74 6?4:ABEF< CBK6O 6 D4;AOI ;BA4I < A4 D4;AOI 

7?G5<A4I; <E>?RK9A<9 8?<AAOI >459?PAOI EB98<A9A<=; <AF97D4J<R E 

8<EF4AJ<BAAO@ GCD46?9A<9@. #D98?B:9AA4S E<EF9@4 B59EC9K<649F CB889D:4A<9 

BCF<@4?PAB7B 6B8AB7B D9:<@4 CBK6O 6 >BDA9B5<F49@B= ;BA9 D4EF9A<=, 

B59EC9K<649F CB6OL9A<9 A48ё:ABEF< D45BFO E<EF9@O >4C9?PAB7B BDBL9A<S ;4 

EK9F G84?ёAAB7B @BA<FBD<A74 < 464D<=AB7B GCD46?9A<S >4C9?PAO@ BDBL9A<9@. 

3. $4;D45BF4AA4S HBD@G?4 8BCB?AS9F >?4EE<K9E>GR HBD@G?G D4EK9F4 

CB?<6AB= ABD@O C9D9IB8B@ > CDB8B?:<F9?PABEF< D45BFO >4C9?PAB= E<EF9@O < 

Q>EC9D<@9AF4?PAB= >BDD9>F<DB6>B= CB H4>F<K9E>< 8BEF<7AGFB@G GDB6AR 

6?4:ABEF< CBK6O 6 GE?B6<SI ?97>BEG7?<A<EFB= 89DAB6B-CB8;B?<EFB= CBK6O. 1FB 

CB;6B?S9F <ECB?P;B64FP HBD@G?G A9 FB?P>B 8?S D4EK9F4 B5N9@4 6B8O, AB < 8?S 

CD4>F<K9E>B7B GCD46?9A<S CDB8B?:<F9?PABEFPR CB?<64 6 E<EF9@9 >4C9?PAB7B 

BDBL9A<S @B?B8B7B 6<LA96B7B E484. 
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����� VIII. 1�"!" �+�%��3 1((��&��!"%&0 �/$�-���!�3 

 "�"�"�" ��,!��"�" %��� #$� ��#��0!"  "$",�!�� 

#D< D4EK9F4I ;4FD4F A4 6OD4M<64A<9 @B?B8B7B 6<LA96B7B E484 A9B5IB8<@B 

GK<FO64FP EFB<@BEFP E4:9AJ96 6<LA< 6 6B;D4EF9 FD9I ?9F (F45?<J4 8.1). %D98ASS 

DB;A<KA4S EFB<@BEFP E4:9AJ96 6<LA< 3-I ?9F EBEF46<?4 1023 DG5?S ;4 B8AB 

D4EF9A<9 6 C<FB@A<>4I  BE>B6E>B= B5?4EF<. %B7?4EAB EI9@9 BCOF4 CD< 

D4ECB?B:9A<< D4EF9A<= 0,6632,0 @ A4 1 79>F4D9 5G89F D4;@9M9AB 5142 89D964 

6<LA<.  

� F45?<J9 8.2 CD98EF46?9AO ;4FD4FO A4 EB;84A<9 < Q>EC?G4F4J<R @B?B8B7B 

6<LA96B7B E484 A4 C?BM48< 1 74. E E<EF9@B= >4C9?PAB7B BDBL9A<S. � EFDG>FGDG 

>4C<F4?PAOI 6?B:9A<= 6>?RK9AO D4EIB8O A4 CD<B5D9F9A<9 < @BAF4: 

B5BDG8B64A<S 8?S E<EF9@O BDBL9A<S, EFB<@BEFP >BFBDB7B EBEF46?S9F 504 661 DG5. 

!4<5B?PL4S 8B?S ;4FD4F CD<IB8<FES A4 E?9CGR FDG5>G (195 000 DG5.), 

Q?9>FDB@47A<FAO9 >?4C4AO (63 000 DG5.), D97G?SFBDO 846?9A<S (56 700 DG5.), 

>4C9?PA<JO (42 500 DG5.) < @47<EFD4?PAO= FDG5BCDB6B8 (41 400 DG5.). 

1>EC?G4F4J<BAAO9 D4EIB8O 6>?RK4RF CD<B5D9F9A<9 CBE48BKAB7B 

@4F9D<4?4, EFB<@BEFP CB?<6AB= 6B8O, BC?4FG FDG84 47DBAB@4 < E5BDM<>B6 

GDB:4S. "EAB6AGR K4EFP ;4FD4F EBEF46?S9F CB>GC>4 E4:9AJ96 6<LA< 4 5 260 266 

DG5., KFB EBBF69FEF6G9F B>B?B 86 % 6E9I ;4FD4F A4 ;4>?48>G E484. "5M4S EFB<@BEFP 

6OD4M<64A<S @B?B8B7B E484 8B A4K4?4 C?B8BABL9A<S EBEF46?S9F 6 085 558,65 

DG5. A4 1 74, 4 ;4FD4FO A4 E5BD GDB:4S 4 92 000 DG5. 6 D4EK9F9 A4 B8<A @9ESJ 

D45BFO E5BDM<>4. �A4?<; EFDG>FGDO ;4FD4F CB>4;O649F, KFB A4<5B?PL<9 

H<A4AEB6O9 6?B:9A<S E6S;4AO E CD<B5D9F9A<9@ CBE48BKAB7B @4F9D<4?4, FB784 

>4> D4EIB8O A4 E<EF9@G >4C9?PAB7B BDBL9A<S EBEF46?SRF BFABE<F9?PAB 

A95B?PLGR K4EFP B5M<I 6?B:9A<=. #D< QFB@ <@9AAB GEF4AB6>4 E<EF9@O 

BDBL9A<S S6?S9FES A9B5IB8<@O@ GE?B6<9@ B59EC9K9A<S BCF<@4?PAB7B 6B8AB7B 

D9:<@4 D4EF9A<=, CB6OL9A<S GDB:4=ABEF< < CBE?98GRM9= B>GC49@BEF< CDB9>F4, 

KFB CB8F69D:849FES 84?PA9=L<@< D4EK9F4@< Q>BAB@<K9E>B= QHH9>F<6ABEF<. #D< 

D4EK9F9 6?B:9A<= 6OD4M<64A<S 6<LA96B7B E484 59; BDBL9A<S, ;4FD4FO A4 

E<EF9@G >4C9?PAB7B BDBL9A<S < EFB<@BEFP CB?<6AB= 6B8O A9 GK<FO64?<EP. 



234 

 

234 

 

&45?<J4 8.1 3 %D98ASS DB;A<KA4S EFB<@BEFP E4:9AJ96 6<LA< 6 C<FB@A<>4I 
#B8@BE>B6PS 

 
#
<F
B@
A<
> 

$B;A<KA4S EFB<@BEFP, DG5. 

�EFBKA<> 84AAOI 
&D
9I
?9
FA
<9

 

+9
FO
D9
I?
9F
A<
9 

#
SF
<?
9F
A<
9 

,
9E
F<
?9
FA
<9

 

�GKL<= E48 900 2000 4500 6500 
https://luchshii-sad.ru/product/vishnya-

volochaevka/ 

�D5BD 
#<FB@A<> 987 1799 4900 6750 

https://arbor-pitomnik.ru/vishnya-

molodezhnaya 

%48B6O= 
@<D 1440 3000 7200 9600 

https://sadovyi-

mir.ru/catalog/vishnya/vishnya-

volochaevka/ 

�BDB?96E><
= E48 900 2000 4500 6500 

https://korolevskysad.ru/product/vishny

a-volochaevka-sazhentsy/ 

 AB7B 
D4EF9A<= 890 1500 5700 6500 

https://mnogo-rastenii.ru/sazhency-

vishnea-volochaevka 

%D98ASS 
EFB<@BEFP, 
DG5. 

1023 2060 5360 7170 - 

&45?<J4 8.2 3 $4EK9F ;4FD4F CD< 6OD4M<64A<< @B?B8B7B 6<LA96B7B E484 (A4 1 74 
C?BM48<) 

#B>4;4F9?< "5N9@ 
'89?PA4S 
EFB<@BEFP �EFBKA<> 84AAOI %FB<@BEFP, 

DG5. 
%FB<@BEFP B5BDG8B64A<S E !�%, 6>?RK4S ;4FD4FO A4 @BAF4: 

&DG54 #!� 8?S 
6B8O SDR17, 32 @@, 

5GIF4 100@ 

(@47<EFD4?PAO= 
FDG5BCDB6B8) 

6 LF. 6900,00 DG5./LF. https://www.polivalka.su 41 400,00 

&DG54 #!� 8?S 
6B8O SDR13, 25 @@, 

5GIF4, 100@ 
(D4ECD989?<F9?PAO= 
FDG5BCDB6B8) 

5 LF. 5100,00 DG5./LF. https://www.polivalka.su 25 500,00 

&DG5>4 E?9C4S, 20@@ 5000 @ 39 DG5./@ https://www.polivalka.su 195 000 

�4C9?PA<J4 
>B@C9AE<DB64AA4S, 
D4;5BDA4S 4 ?/K4E 

5000LF. 8,50 DG5./LF. https://www.polivalka.su 42 500,00 

&DB=A<> ;4:<@AB= 
D98G>J<BAAO= 
32I25I32 

42 LF. 175,00DG5./LF. https://www.polivalka.su 7 350,00 

&DB=A<> ;4:<@AB= 
D98G>J<BAAO= 42 LF. 119,00 DG5./LF. https://www.polivalka.su 4 998,00 

https://luchshii-sad.ru/product/vishnya-volochaevka/
https://luchshii-sad.ru/product/vishnya-volochaevka/
https://arbor-pitomnik.ru/vishnya-molodezhnaya
https://arbor-pitomnik.ru/vishnya-molodezhnaya
https://sadovyi-mir.ru/catalog/vishnya/vishnya-volochaevka/
https://sadovyi-mir.ru/catalog/vishnya/vishnya-volochaevka/
https://sadovyi-mir.ru/catalog/vishnya/vishnya-volochaevka/
https://korolevskysad.ru/product/vishnya-volochaevka-sazhentsy/
https://korolevskysad.ru/product/vishnya-volochaevka-sazhentsy/
https://mnogo-rastenii.ru/sazhency-vishnea-volochaevka
https://mnogo-rastenii.ru/sazhency-vishnea-volochaevka
https://www.sds-center.ru/goods/truba-pnd-tehnicheskaja-sdr-11-diametr-25-mm
https://www.sds-center.ru/goods/truba-pnd-tehnicheskaja-sdr-11-diametr-25-mm
https://www.polivalka.su/
https://www.polivalka.su/
https://www.polivalka.su/
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#B>4;4F9?< "5N9@ 
'89?PA4S 
EFB<@BEFP �EFBKA<> 84AAOI %FB<@BEFP, 

DG5. 
%FB<@BEFP B5BDG8B64A<S E !�%, 6>?RK4S ;4FD4FO A4 @BAF4: 

25I25I25 
,FGJ9D G7?B6B= 
20I20 @@ 

84 LF. 20,00 DG5./LF. https://www.polivalka.su 1 680,00 

&DB=A<> ;4:<@AB= 
D98G>J<BAAO= 
25I20I25 

167 LF. 136,00DG5./LF. https://www.polivalka.su 22 712,00 

$97G?SFBD 846?9A<S 
3/4" D97G?<D. E 
@4AB@9FDB@ 

42 LF. 1350,00 DG5./LF. https://www.polivalka.su 56 700,00 

 GHF4 ;4:<@A4S 
25@@ I �$ 3/4" 84 LF. 64 DG5./LF. https://www.polivalka.su 5 376,00 

�47?GL>4 8?S FDG5B> 
20 @@ Senkron 250 LF. 14,00 DG5./LF. https://www.polivalka.su 3 500,00 

�47?GL>4 ;4:<@A4S 
32@@ 

1 LF. 91,00 DG5./LF. https://www.polivalka.su 91,00 

(<?PFD 130 @<>DBA 
E9FK4FO= !$ 1¼" x 

!$ 1¼" 
2 LF. 1 550,00DG5./LF. https://www.polivalka.su 3 000,00 

 GHF4 ;4:<@A4S 
32@@ x �$ 1¼" 4 91,00 DG5./LF. https://www.polivalka.su 364,00 

!4EBE Karcher BP 2 
Cistern 

1 31 490,00DG5./LF. https://k-shop.ru/product 31 490,00 

�?4C4A 
Q?.@47A<FAO= 
<@CG?PEAO= 3/4" 

42 1 500,00DG5./LF. https://www.polivalka.su 63 000,00 

�FB7B 504 661,00 

�4FD4FO A4 6OD4M<64A<9 < E5BD CDB8G>J<< 

�<LAS 3 7B84 5142 

LF. 
1023,00 

DG5./LF. 
%D98ASS DB;A<KA4S J9A4 CB 

5 C<FB@A<>4@ 
5 260 266,00 

%FB<@BEFP CB?<6AB= 
6B8O (ED98ASS 

BDBE<F9?PA4S ABD@4 
;4 7B8), @3

 

771 @3
 33,15 DG5./@3

 https://www.mosvodokanal.ru 25 558,65 

%D98ASS ;4DC?4F4 
EBFDG8A<>4 

(47DBAB@) E GK9FB@ 
!�(� 

7 @9E. 135 000,00 

DG5./@9E. https://hh.ru/ 945 000,00 

�FB7B 6085558,65 

%D98ASS ;4DC?4F4 
EBFDG8A<>4 

(E5BDM<> S7B8) E 
GK9FB@ !�(� 

1 @9E. 92 000 

DG5./@9E. https://hh.ru/ 92 000,00 

 

�?S BCD989?9A<S ED98A9= DOABKAB= EFB<@BEF< C?B8B6 6<LA< 5O?< 

<ECB?P;B64AO 84AAO9 89ESF< FBD7B6OI C?BM48B> (F45?<J4 8.3), 789 EFB<@BEFP 

https://www.polivalka.su/
https://www.polivalka.su/
https://www.polivalka.su/
https://www.polivalka.su/
https://www.polivalka.su/
https://www.polivalka.su/
https://www.polivalka.su/
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CDB8G>J<< 64DP<DB64?4 BF 290,00 DG5./>7 (1>BHDGF) 8B 996,00 DG5./>7 (�;5G>4 

6>GE4), KFB E6<89F9?PEF6G9F B ;A4K<F9?PAB= 8<HH9D9AJ<4J<< J9A 6 ;46<E<@BEF< 

BF FBD7B6B= E9F< < GE?B6<= D94?<;4J<<. %D98ASS DB;A<KA4S EFB<@BEFP C?B8B6 

6<LA< CB <EE?98G9@B= 6O5BD>9 EBEF46<?4 528,98 DG5./>7. #B?GK9AAB9 ;A4K9A<9 

CD<ASFB 6 >4K9EF69 <EIB8AB7B CB>4;4F9?S CD< D4EK9F9 Q>BAB@<K9E>B= 

QHH9>F<6ABEF< Q>EC?G4F4J<< @B?B8B7B 6<LA96B7B E484 < BJ9A>9 CBF9AJ<4?PAB= 

6ODGK>< BF D94?<;4J<< CDB8G>J<<. 

&45?<J4 8.3 3  %D98ASS DB;A<KA4S EFB<@BEFP C?B8B6 6<LA< 6 <AF9DA9F-@474;<A4I 
 BE>6O 

�AF9DA9F-
@474;<A 

%FB<@BEFP, DG5/>7 �EFBKA<> 84AAOI 

�9AF4 558,00 https://lenta.com/product/vishnya-500g-28150/ 

#9D9>D9EFB> 499,99 
https://www.perekrestok.ru/cat/c/154/agody?filter.tip-

yagodyfrukta=visna 

�;5G>4 6>GE4 996,00 https://av.ru/i/397567 

�>GE�<?? 560,00 https://vkusvill.ru/goods/vishnya-616/ 

�<>E< 349,90 https://dixy.ru/product/vishnya-2000003794/ 

�L4A 549,99 
https://www.auchan.ru/product/vishnya_krasnaya_kg_ves/?u

tm_referrer=https%3A%2F%2Fwww.google.com%2F 

1>BHDGF 290,00 https://ekofrut.ru/berries/cherry.html 

 E>#DB8G>F 500,00 https://mskproduct.ru/magazin/svezhaya-vishnya/ 

�9EAB= 
@474;<A 

400,00 https://xn----8sbalhqhcqniie4b.xn--p1ai/svezhaya-vishnya 

3A89>E �46>4 586,00 https://lavka.yandex.ru/good/vishnya-500-gram 

%D98ASS 
EFB<@BEFP 528,98 - 

&45?<J4 8.4 BFD4:49F Q>BAB@<K9E>GR QHH9>F<6ABEFP 6OD4M<64A<S 6<LA< 

A4 C?BM48< 1 74 CD< D4;?<KAOI D9:<@4I BDBL9A<S 6 6B;D4EF9 89D96P96 BF 

K9FOD9I 8B L9EF< ?9F. �A4?<; CB>4;O649F, KFB Q>BAB@<K9E><9 CB>4;4F9?< 

EGM9EF69AAB ;46<ESF BF GDB6AS CD98CB?<6AB= 6?4:ABEF< CBK6O. 

� C9D6O= 7B8 Q>EC?G4F4J<< E484 A< >BAFDB?PAO= 64D<4AF, A< 64D<4AFO E 

D9:<@4@< BDBL9A<S 60380 % !� < 803100 % !� 9M9 A9 8BEF<74RF B>GC49@BEF<: 

H<A4AEB6O= D9;G?PF4F BEF49FES BFD<J4F9?PAO@ < EBEF46?S9F EBBF69FEF69AAB 32 

036 412, 31 263 494 < 3462 433 DG5./74. �8<AEF69AAO@ 64D<4AFB@, B59EC9K<6L<@ 

CB?B:<F9?PAO= H<A4AEB6O= D9;G?PF4F G:9 6 C9D6O= 7B8 C?B8BABL9A<S, S6?S9FES 

D9:<@ 70390 % !�, 789 CD<5O?P EBEF46<?4 209 425 DG5./74. !4 6FBDB= 7B8 

Q>EC?G4F4J<< (CSF<?9FA<9 E4:9AJO) 6E9 64D<4AFO EF4AB6SFES Q>BAB@<K9E>< 
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QHH9>F<6AO@<. #D< QFB@ A4<5B?PL4S A4>BC?9AA4S CD<5O?P A45?R849FES CD< 

D9:<@9 70390 % !� < EBEF46?S9F 10 849 552 DG5./74. �?S 64D<4AFB6 803100 % !�, 

60380 % !� < >BAFDB?S QFBF CB>4;4F9?P D469A 9 144 067, 7 412 742 < 3 590 624 

DG5./74 EBBF69FEF69AAB. !4 FD9F<= 7B8 F9A89AJ<S EBID4AS9FES.  4>E<@4?PA4S 

A4>BC?9AA4S CD<5O?P F4>:9 CB?GK9A4 CD< D9:<@9 70390 % !� 4 22 818 939 

DG5./74, KFB CD96OL49F CB>4;4F9?< 64D<4AF4 803100 % !� (20 157 350 DG5./74), 

64D<4AF4 60380 % !� (17 366 557 DG5./74) < >BAFDB?S (10 793 941 DG5./74). 

&45?<J4 8.4 3 1>BAB@<K9E>4S QHH9>F<6ABEFP 6OD4M<64A<S 6<LA< (A4 1 74 
C?BM48<) 

�B;D4EF 
89D96P96 

%F4FPS D4EIB8B6 / 
8BIB8B6 

%FB<@BEFP CB 64D<4AF4@ BCOF4, DG5. 
�BAFDB?P 60-80 % !� 70390 % !� 80-100%!� 

+9
FO
D9
I?
9F
A<
9 

%FB<@BEFP 
B5BDG8B64A<S 3 504 661 504 661 504 661 

�4FD4FO A4 
6OD4M<64A<9 5 260 266 6 230 824 6 230 824 6 230 824 

�4FD4FO A4 E5BD 
C?B8B6 368 000 368 000 368 000 368 000 

%FB<@BEFP CDB84: 
C?B8B6 3 591 853 5 839 992 7 312 910 6 641 052 

#D<5O?P/D4EIB8 32 036 412 31 263 494 209 425 3462 433 

#
SF
<?
9F
A<
9 

�4FD4FO A4 
6OD4M<64A<9 3 970 558 970 558 970 558 

�4FD4FO A4 E5BD 
C?B8B6 368 000 368 000 368 000 368 000 

%FB<@BEFP CDB84: 
C?B8B6 

5 995 036 9 044 235 11 008 126 9 974 499 

!4>BC?9AA4S 
CD<5O?P/D4EIB8 3 590 624 7 412 742 10 849 552 9 144 067 

,
9E
F<
?9
FA
<9

 

�4FD4FO A4 
6OD4M<64A<9 3 970 558 970 558 970 558 

�4FD4FO A4 E5BD 
C?B8B6 368 000 368 000 368 000 368 000 

%FB<@BEFP CDB84: 
C?B8B6 7 571 317 11 292 374 13 307 946 12 351 841 

!4>BC?9AA4S 

CD<5O?P/D4EIB8 
10 793 941 17 366 557 22 818 939 20 157 350 

!4 BEAB64A<< CB?GK9AAOI 84AAOI @B:AB E89?4FP 6O6B8, KFB CD<@9A9A<9 

>4C9?PAB7B BDBL9A<S EGM9EF69AAB CB6OL49F Q>BAB@<K9E>GR QHH9>F<6ABEFP 

6OD4M<64A<S 6<LA<. !4<5B?99 Q>BAB@<K9E>< QHH9>F<6AO@ S6?S9FES 64D<4AF 
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CB889D:4A<S CD98CB?<6AB= 6?4:ABEF< CBK6O A4 GDB6A9 70390 % !�. !9E@BFDS 

A4 B8<A4>B6O9 >4C<F4?PAO9 ;4FD4FO A4 E<EF9@G >4C9?PAB7B BDBL9A<S 8?S 6E9I 

BCOFAOI 64D<4AFB6, <@9AAB QFBF D9:<@ B59EC9K<649F E4@GR D4AARR 

B>GC49@BEFP (1-= 7B8), A4<5B?99 6OEB>GR EFB<@BEFP D94?<;B64AAB= CDB8G>J<< < 

@4>E<@4?PAGR CD<5O?P. $9:<@ BDBL9A<S 70390 % !� S6?S9FES A4<5B?99 

CD98CBKF<F9?PAO@, 4 F4>:9 @4>E<@4?PAGR CD<5O?P A4 CDBFS:9A<< CBE?98GRM<I 

?9F Q>EC?G4F4J<< E484. 

�O6B8O CB 7?469 

1. !4<5B?99 5OEFDO= 6B;6D4F <A69EF<J<= A45?R849FES CD< D9:<@9 70390% 

!�, >BFBDO= B59EC9K<649F @4>E<@4?PAGR CD<5O?P G:9 6 C9D6B@ 7B8G 

6OD4M<64A<S. 

2. �A98D9A<9 >4C9?PAB7B BDBL9A<S S6?S9FES Q>BAB@<K9E>< BCD4684AAO@ CD< 

6OD4M<64A<< @B?B8B7B 6<LA96B7B E484. 

3. "CF<@4?PAO@ D9:<@B@ BDBL9A<S S6?S9FES CB889D:4A<9 6?4:ABEF< CBK6O 

A4 GDB6A9 70390% !�, B59EC9K<64RM99 A4<5B?PLGR Q>BAB@<K9E>GR BF84KG, 

6OEB>GR CD<5O?P < @<A<@4?PAO9 EDB>< B>GC49@BEF<. 
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����2+�!�� 

1. $9:<@ >4C9?PAB7B BDBL9A<S B>4;O649F 6?<SA<9 A4 47DBI<@<K9E>B9 

EBEFBSA<9 CBK6O CB8 @B?B8O@< A4E4:89A<S@< 6<LA< EBDFB6 �B?BK496>4 < 

 B?B8ё:A4S. !4<5B?99 5?47BCD<SFAO9 <;@9A9A<S >B@C?9>E4 47DBI<@<K9E><I 

CB>4;4F9?9= A45?R84?<EP CD< CB889D:4A<< 6?4:ABEF< CBK6O 6 CD989?4I 60380 % 

!� 8?S EBDF4 �B?BK496>4 < 70390 % !� 8?S EBDF4  B?B8ё:A4S. 

2. �;GK9A<9 BEB59AABEF9= CDBJ9EE4 HBD@<DB64A<S < 8<A4@<>< >BAFGD4 

G6?4:A9A<S CBK6O CD< D4;?<KAOI D9:<@4I >4C9?PAB7B BDBL9A<S CB>4;4?B, KFB 6 

GE?B6<SI 89DAB6B-CB8;B?<EFOI CBK6 *9AFD4?PAB7B !9K9DAB;9@PS D9:<@ 70-90% 

!� @B:9F D4EE@4FD<64FPES >4> A4<5B?99 BCF<@4?PAO=, B59EC9K<64RM<= 

HBD@<DB64A<9 8BEF4FBKAB7B B5Nё@4 G6?4:AёAAB= CBK6O < <AF9AE<6AB9 D4;6<F<9 

>BDA96B= E<EF9@O CD< 5B?99 D4J<BA4?PAB@ <ECB?P;B64A<< BDBE<F9?PAB= 6B8O CB 

ED46A9A<R E D9:<@B@ 803100% !�. 

3.   �;GK49@O9 5<B@9FD<K9E><9 CB>4;4?< (8<4@9FD EF6B?4, 6OEBF4, C?BM48P 

?<EFB6B= CB69DIABEF<, B5N9@ >BDA96B= E<EF9@O) @B?B8OI 89D96P96 6<LA< 

CB>4;O64RF, KFB 64D<4AF 70390 % !� B59EC9K<64? A4<5B?99 5?47BCD<SFAO9 

GE?B6<S 8?S DBEF4 D4EF9A<=, KFB CDBS6?S?BEP 6 @4>E<@4?PAOI ;A4K9A<SI 6OEBFO 

EF6B?4 (8B 1333135 E@), C?BM48< ?<EFB6B= CB69DIABEF< (8B 7403850 E@2
) < 

8<4@9FD4 EF6B?4 G B5B<I EBDFB6 (8B 27,8327,9 E@). $9:<@ 803100 % !� F4>:9 

ECBEB5EF6B64? G?GKL9A<R 5<B@9FD<K9E><I CB>4;4F9?9= CB ED46A9A<R E 

>BAFDB?9@, B8A4>B 6 DS89 E?GK496 GEFGC4? 64D<4AFG 70390 % !�. 

4. "CF<@4?PAO= 54?4AE 5<BI<@<K9E><I CB>4;4F9?9= >4K9EF64 HBD@<DB64?ES 

CD< D9:<@9 70390 % !�. � QF<I GE?B6<SI C?B8O I4D4>F9D<;B64?<EP CB6OL9AAO@ 

EB89D:4A<9@ E4I4DB6 8,439,5%, 8BEF4FBKAO@ GDB6A9@ EGI<I 69M9EF6 15,5317,0%, 

CBA<:9AAB= ><E?BFABEFPR < EF45<?PAO@ A4>BC?9A<9@ 6<F4@<A4 % 16,5-18,0 

@7/100 7. �?S B5B<I EBDFB6 <@9AAB QFBF D9:<@ B59EC9K<64? EBK9F4A<9 IBDBL<I 

6>GEB6OI I4D4>F9D<EF<> < 6OEB>B7B GDB6AS 5<B?B7<K9E>< 4>F<6AOI 69M9EF6. 

5. �B8BCBFD95?9A<9 89D96P96 6<LA< ;46<E9?B BF GE?B6<= G6?4:A9A<S, 

CB7B8AOI H4>FBDB6 < H4;O 4>F<6AB7B DBEF4 D4EF9A<=.  4>E<@4?PAO9 ;A4K9A<S BF 

322 8B 445 @³/74 CD<IB8<?<EP A4 ?9FA<= C9D<B8, I4D4>F9D<;GRM<=ES A4<5B?99 
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6OEB>B= F9@C9D4FGDB= 6B;8GI4 < <AF9AE<6AO@ D4;6<F<9@ D4EF9A<=. !4 BEAB64A<< 

;46<E<@BEF< 6B8BCBFD95?9A<S @B?B8OI 89D96P96 6<LA< BF ED98A989>48AB= 

F9@C9D4FGDO 6B;8GI4, 6B;D4EF4 < H4;O D4;6<F<S D4EF9A<S CB?GK9A4 @B89?P 

D4EK9F4 6B8BCBFD95?9A<S @B?B8B7B 6<LA96B7B E484. !4<5B?99 6OEB><9 ;A4K9A<S 

5<B>?<@4F<K9E><I >BQHH<J<9AFB6 A45?R84?<EP 6 C9D<B8 A4<5B?99 <AF9AE<6AB7B 

DBEF4 < HBD@<DB64A<S C?B8B6 3 EB 6FBDB= 89>48O <RAS CB C9D6GR 89>48G 467GEF4. 

6. #DB6989A<9 E<EF9@4F<K9E><I CB?<6B6 @4?O@< ABD@4@< (BF 34,9 8B 49,3 

@3/74) B59EC9K<?B CB889D:4A<9 6?4:ABEF< CBK6O A4 ;484AAOI GE?B6<S@< BCOF4 

GDB6ASI. #B889D:4A<9 BFABE<F9?PAB EF45<?PAB= 6?4:ABEF< CBK6O CB;6B?<?B 

G@9APL<FP 6?<SA<9 EFD9EEB6OI GE?B6<=, 6B;A<>4RM<I 6 D9;G?PF4F9 E<?PAB7B 

>B?954A<S 6?4:ABEF< CBK6O, C9D<B8<K9E>B7B <EEGL9A<S < G6?4:A9A<S. 

7. $9;G?PF4FB@ CDB6989AAB7B <EE?98B64A<S EF4?< D4;D45BF4AAO9 E<EF9@O 

8<EF4AJ<BAAB7B GCD46?9A<S >4C9?PAO@ BDBL9A<9@ < 46FB@4F<K9E>4S, 

E4@B8<47ABEF<DG9@4S E<EF9@4 >4C9?PAB7B BDBL9A<S, CB6OL4RM<9 

QHH9>F<6ABEFP GCD46?9A<S CDBJ9EEB@ BDBL9A<S ;4 EKёF BC9D4F<6AB7B G84?ёAAB7B 

D97G?<DB64A<S 8?<F9?PABEF< CB?<64, 97B D9:<@4, BEGM9EF6?9A<S CB?<64 ;BA E 

D4;?<KAB= EFDG>FGDB= CBK6O < D9?P9HB@, D4;AO@< ABD@4@< CB?<64, 4 F4>:9 

B59EC9K<64RM<9 CB6OL9A<9 A48ё:ABEF< D45BFO E<EF9@O >4C9?PAB7B BDBL9A<S 

;4 EK9F G84?ёAAB7B @BA<FBD<A74 < 464D<=AB7B GCD46?9A<S >4C9?PAO@ BDBL9A<9@. 

8. #D<@9AS9@4S F9IAB?B7<S >4C9?PAB7B BDBL9A<S @B?B8OI 89D96P96 6<LA< 

EBBF69FEF6G9F >D<F9D<S@ Q>BAB@<K9E>B= QHH9>F<6ABEF<. % FBK>< ;D9A<S 

CB>4;4F9?S D9AF459?PABEF< A4<5B?99 QHH9>F<6AO@ S6?S9FES 6OD4M<64A<9 

@B?B8B7B 6<LA96B7B E484 6 64D<4AF4I BCOF4 E CB889D:4A<9@ 6?4:ABEF< 6 

>BDA9B5<F49@B@ E?B9 CBK6O 6 8<4C4;BA9 70390 % !� (22 818,939 FOESK DG5?9=) < 

803100 % !� 22 157,350 FOESK DG5?9=) A4 FD9F<= 7B8 Q>EC?G4F4J<<. 
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1. �59;<A, �.�. %<EF9@4 >4C9?PAB7B BDBL9A<S E @B8G?9@ 4>F<64J<< 

BDBE<F9?PAB= 6B8O: C4F. 2410869 $BE. (989D4J<S:  #� A01G 25/00 / �. �. 

�59;<A. 3 № 2009135600/21; ;4S6?. 24.09.2009; BCG5?. 10.02.2011, �R?. № 4. 

2. �;4@4FB6,  .�. �?<SA<9 BDBL9A<S < G8B5D9A<S A4 DBEF, D4;6<F<9 < 

C?B8BABL9A<9 S5?BA< 6 GE?B6<SI EF9CAB= ;BAO �454D8<AB-�4?>4D<< /  .�. 

�;4@4FB6 // �9EFA<> '?PSAB6E>B= 7BEG84DEF69AAB= E9?PE>BIB;S=EF69AAB= 

4>489@<<. 3 2011. 3 № 4 (16). 3 %. 3310. 

3. �>C4EB6, �.#. #D<@9A9A<9 J<HDB6OI F9IAB?B7<= 8?S 46FB@4F<;4J<< 

<DD<74J<BAAB7B B5BDG8B64A<S CD< 6OD4M<64A<< E9?PE>BIB;S=EF69AAOI >G?PFGD / 

�.#. �>C4EB6, $.�. &G>F4DB6,  .�.  BDB;B6, #.#. �>C4EB6 //  9:8GA4DB8AO= 

:GDA4? CD<>?48AOI A4G> < F9IAB?B7<= «Integral». 3 2024. 3 № 3. 3 %. 3311. 

4. �>C4EB6, �. #. &9?9@9FD<S < 46FB@4F<;4J<S H9DF<74J<BAAB7B CB?<64 

B6BMAOI >G?PFGD / �.#. �>C4EB6, $.�. &G>F4DB6,  .�. �48B@J964, �.�. �D9>B6 // 

�7D4DAO= A4GKAO= :GDA4?. 3 2026. 3 № 2. 3 %. 1123118. 3 DOI 
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#D<?B:9A<9 1 

�4AAO9 CB D4ECD989?9A<R 6?4:ABEF< CBK6O 6 CB8>4C9?PAB@ CDBEFD4AEF69 A4  

64D<4AF9 70-90% !� 6 2023 7B8G 

�?G5<A4 >BAFGD4, 
E@ 

,47 ;4@9D4 BF BE< >4C9?PA<JO, E@ 

30 20 10 0 10 20 30 

�?4:ABEFP CBK6O, %!� 

10 79,2 86,7 86,9 96,5 88,8 85,4 83,5 

20 74,5 80,2 86,9 90,4 87,9 75,0 72,1 

30 71,8 78,0 81,4 83,3 82,3 76,3 73,5 

40 67,6 73,9 76,4 77,9 76,8 73,4 69,4 

50 64,9 65,3 68,4 71,1 71,4 67,2 66,4 

60 60,2 60,9 66,6 68,5 67,2 62,8 61,9 

 

#D<?B:9A<9 2 

�4AAO9 CB D4ECD989?9A<R 6?4:ABEF< CBK6O 6 CB8>4C9?PAB@ CDBEFD4AEF69 A4 

64D<4AF9 80-100% !� 6 2023 7B8G 

�?G5<A4 >BAFGD4, 
E@ 

,47 ;4@9D4 BF BE< >4C9?PA<JO, E@ 

30 20 10 0 10 20 30 

�?4:ABEFP CBK6O, %!� 

10 79,8 85,9 89,3 99,5 89,2 86,4 80,5 

20 77,2 79,3 89,0 92,5 90,3 84,1 78,1 

30 75,9 80,8 86,8 87,4 87,0 80,7 76,4 

40 74,1 80,4 83,6 84,3 83,9 78,9 74,7 

50 72,7 75,6 76,2 80,1 77,9 75,3 73,8 

60 69,4 72,8 74,3 77,6 74,9 73,2 70,6 

 

#D<?B:9A<9 3 

�4AAO9 CB D4ECD989?9A<R 6?4:ABEF< CBK6O 6 CB8>4C9?PAB@ CDBEFD4AEF69 A4 

64D<4AF9 60-80% !� 6 2024 7B8G 

�?G5<A4 >BAFGD4, 
E@ 

,47 ;4@9D4 BF BE< >4C9?PA<JO, E@ 

30 20 10 0 10 20 30 

�?4:ABEFP CBK6O, %!� 

10 62,9 74,8 83,3 93,2 83,2 73,9 68,2 

20 54,6 66,7 80,6 86,3 80,9 61,7 56,2 

30 51,3 65,0 76,3 79,0 75,9 62,0 54,3 

40 47,4 63,1 68,8 70,2 70,8 64,1 53,5 

50 45,4 52,4 56,5 60,8 58,3 55,6 51,9 

60 41,2 46,5 49,8 54,2 53,8 49,7 48,2 
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#D<?B:9A<9 4 

�4AAO9 CB D4ECD989?9A<R 6?4:ABEF< CBK6O 6 CB8>4C9?PAB@ CDBEFD4AEF69 A4 

64D<4AF9 80-100% !� 6 2024 7B8G 

�?G5<A4 >BAFGD4, 
E@ 

,47 ;4@9D4 BF BE< >4C9?PA<JO, E@ 

30 20 10 0 10 20 30 

�?4:ABEFP CBK6O, %!� 

10 68,5 79,4 95,4 102,8 92,5 89,1 86,7 

20 69,3 80,2 93,1 95,4 92,0 85,3 82,4 

30 70,1 82,9 87,6 88,8 87,0 80,0 74,3 

40 67,4 78,9 85,2 85,8 85,3 78,5 68,1 

50 61,3 64,8 77,0 78,8 76,3 67,8 64,3 

60 49,7 57,6 59,3 66,4 62,9 53,2 51,6 

 

#D<?B:9A<9 5 

�4AAO9 CB D4ECD989?9A<R 6?4:ABEF< CBK6O 6 CB8>4C9?PAB@ CDBEFD4AEF69 A4 

64D<4AF9 60-80% !� 6 2025 7B8G 

�?G5<A4 >BAFGD4, 
E@ 

,47 ;4@9D4 BF BE< >4C9?PA<JO, E@ 

30 20 10 0 10 20 30 

�?4:ABEFP CBK6O, %!� 

10 65,3 77,4 85,1 93,9 84,4 78,1 56,5 

20 61,2 66,4 83,1 86,6 83,2 64,1 49,3 

30 57,8 65,1 78,2 81,7 77,3 67,4 52,5 

40 53,6 61,2 68,5 73,9 69,1 61,0 47,4 

50 48,1 56,5 61,8 64,7 63,3 56,1 53,2 

60 46,2 53,0 53,9 57,4 52,1 47,7 47,4 

 

#D<?B:9A<9 6 

�4AAO9 CB D4ECD989?9A<R 6?4:ABEF< CBK6O 6 CB8>4C9?PAB@ CDBEFD4AEF69 A4 

64D<4AF9 70-90% !� 6 2025 7B8G 

�?G5<A4 >BAFGD4, 
E@ 

,47 ;4@9D4 BF BE< >4C9?PA<JO, E@ 

30 20 10 0 10 20 30 

�?4:ABEFP CBK6O, %!� 

10 74,8 77,1 85,4 93,9 85,3 77,4 69,2 

20 69,5 74,8 81,6 86,7 84,5 75,3 67,8 

30 63,8 69,4 77,1 81,4 79,1 70,6 61,4 

40 58,9 64,7 71,4 74,7 73,3 65,3 58,9 

50 51,7 58,1 69,2 72,0 69,7 61,1 52,4 

60 43,9 54,3 67,6 67,8 64,4 57,3 49,8 
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#D<?B:9A<9 7 

�<BH<;<K9E><= >BQHH<J<9AF, D4EEK<F4AAO= CB HBD@G?9 �.�. �P7B64  
 
9E
SJ

 

�
9>
48
4 II 64D<4AF  I 64D<4AF I 64D<4AF �BAFDB?P 

(60380% !�) (70390% !�)  (803100% !�) (59; BDBL9A<S) 
2023 2024 2025 2023 2024 2025 2023 2024 2025 2023 2024 2025 

 
4=

 1 2,10 2,31 2,03 2,10 2,51 2,10 2,10 2,45 2,03 1,97 1,93 1,69 

2 1,39 1,76 1,81 1,40 1,81 1,85 1,35 1,90 1,57 1,16 1,41 1,69 

3 1,26 1,08 0,99 1,26 1,16 1,07 1,19 1,13 1,01 1,10 1,00 0,98 

�
R
AP

 1 1,81 1,22 1,36 1,74 1,29 1,42 1,66 1,16 1,32 1,53 1,05 0,98 

2 1,53 1,57 1,57 1,56 1,61 1,94 1,53 1,49 1,78 1,04 1,06 1,32 

3 1,41 1,50 1,81 1,54 1,53 2,10 1,54 1,60 1,92 0,92 1,19 1,56 

�
R
?P

 1 1,50 1,47 1,68 1,55 1,50 1,80 1,56 1,65 1,69 1,31 1,14 1,37 

2 1,80 1,48 1,83 1,86 1,51 1,95 1,75 1,44 1,86 1,71 1,03 1,53 

3 1,23 1,29 1,32 1,23 1,32 1,71 1,30 1,25 1,64 1,34 0,96 1,32 

�
67
GE
F 1 0,95 1,07 1,12 0,95 1,22 1,75 1,07 1,13 1,69 0,96 0,89 1,19 

2 0,92 1,11 1,17 0,95 1,27 1,21 1,03 1,09 1,20 0,90 0,91 1,16 

3 1,00 0,87 1,09 1,02 0,99 1,13 1,13 0,88 1,17 0,74 0,80 0,88 

%
9A
FS
5D
P 

1 0,78 0,73 0,80 0,83 0,72 0,81 0,83 0,85 0,92 0,74 0,67 0,67 

2 0,77 0,74 0,87 0,85 0,66 0,93 0,87 0,74 0,85 0,72 0,56 0,58 

3 0,49 0,64 0,86 0,53 0,65 0,89 0,43 0,70 0,96 0,38 0,35 0,63 

%D98A99 
;4 C9D<B8 
6979F4J<< 

1,26 1,26 1,35 1,29 1,32 1,51 1,29 1,30 1,44 1,10 1,00 1,17 

 4>E<@G@ 2,10 2,31 2,03 2,10 2,51 2,10 2,10 2,45 2,03 1,97 1,93 1,69 

 <A<@G@ 0,49 0,64 0,80 0,53 0,65 0,81 0,43 0,70 0,85 0,38 0,35 0,58 
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#D<?B:9A<9 8 

 B8G?P <EC4D9A<S, D4EEK<F4AAO= CB HBD@G?9 �.�. ,4DB64 
 
9E
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�
9>
48
4 II 64D<4AF  I 64D<4AF I 64D<4AF �BAFDB?P 

(60380% !�) (70390% !�)  (803100% !�) (59; BDBL9A<S) 
2023 2024 2025 2023 2024 2025 2023 2024 2025 2023 2024 2025 

 
4=

 1 1,38 1,47 1,35 1,38 1,60 1,39 1,38 1,56 1,35 1,29 1,23 1,12 

2 1,10 1,31 1,33 1,11 1,34 1,36 1,07 1,41 1,15 0,91 1,05 1,25 

3 1,00 0,90 0,83 1,00 0,96 0,89 0,94 0,94 0,84 0,87 0,83 0,82 

�
R
AP

 1 1,42 1,01 1,13 1,36 1,07 1,18 1,30 0,96 1,09 1,20 0,87 0,81 

2 1,26 1,31 1,26 1,28 1,35 1,56 1,26 1,24 1,43 0,85 0,89 1,06 

3 1,15 1,28 1,43 1,26 1,31 1,66 1,26 1,37 1,52 0,75 1,01 1,24 

�
R
?P

 1 1,26 1,23 1,41 1,30 1,26 1,51 1,30 1,38 1,41 1,09 0,96 1,15 

2 1,45 1,24 1,56 1,50 1,28 1,66 1,41 1,21 1,58 1,38 0,87 1,30 

3 1,01 1,07 1,12 1,01 1,10 1,45 1,07 1,04 1,39 1,10 0,80 1,12 

�
67
GE
F 1 0,81 0,90 0,93 0,81 1,02 1,45 0,92 0,94 1,40 0,82 0,74 0,99 

2 0,77 0,92 0,95 0,79 1,05 0,98 0,86 0,90 0,97 0,75 0,76 0,94 

3 0,80 0,72 0,86 0,81 0,81 0,89 0,90 0,73 0,92 0,59 0,66 0,70 

%
9A
FS
5D
P 

1 0,62 0,60 0,64 0,66 0,59 0,65 0,66 0,70 0,74 0,59 0,55 0,54 

2 0,60 0,60 0,69 0,66 0,54 0,74 0,68 0,60 0,67 0,56 0,46 0,46 

3 0,40 0,51 0,65 0,43 0,51 0,67 0,35 0,56 0,72 0,31 0,28 0,48 

%D98A99 
;4 C9D<B8 
6979F4J<< 

1,00 1,00 1,08 1,02 1,05 1,20 1,02 1,04 1,15 0,87 0,80 0,93 

 4>E<@G@ 1,45 1,47 1,56 1,50 1,60 1,66 1,41 1,56 1,58 1,38 1,23 1,30 

 <A<@G@ 0,40 0,51 0,64 0,43 0,51 0,65 0,35 0,56 0,67 0,31 0,28 0,46 
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�<B>?<@4F<K9E><= >BQHH<J<9AF, D4EEK<F4AAO=  

CB HBD@G?9 �. . �?C4FP964 

 
9E
SJ

 

�
9>
48
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(60380% !�) (70390% !�)  (803100% !�) (59; BDBL9A<S) 
2023 2024 2025 2023 2024 2025 2023 2024 2025 2023 2024 2025 

 
4=

 1 0,33 0,36 0,42 0,33 0,39 0,43 0,33 0,38 0,42 0,31 0,30 0,35 

2 0,24 0,31 0,42 0,25 0,31 0,43 0,24 0,33 0,37 0,20 0,24 0,40 

3 0,34 0,17 0,14 0,34 0,18 0,15 0,32 0,17 0,15 0,29 0,15 0,14 

�
R
AP

 1 0,40 0,29 0,28 0,38 0,30 0,29 0,37 0,27 0,27 0,34 0,25 0,20 

2 0,24 0,54 0,53 0,24 0,55 0,66 0,24 0,51 0,60 0,16 0,36 0,44 

3 0,35 0,36 0,51 0,38 0,36 0,59 0,38 0,38 0,54 0,23 0,28 0,44 

�
R
?P

 1 0,34 0,31 0,50 0,36 0,32 0,53 0,36 0,35 0,50 0,30 0,24 0,41 

2 0,67 0,32 0,44 0,70 0,33 0,47 0,66 0,31 0,45 0,64 0,22 0,37 

3 0,45 0,33 0,36 0,45 0,34 0,46 0,48 0,32 0,44 0,49 0,25 0,36 

�
67
GE
F 1 0,23 0,45 0,43 0,23 0,51 0,67 0,26 0,47 0,65 0,23 0,37 0,46 

2 0,34 0,35 0,44 0,35 0,40 0,45 0,38 0,35 0,45 0,34 0,29 0,43 

3 0,35 0,18 0,31 0,36 0,20 0,32 0,40 0,18 0,33 0,26 0,16 0,25 

%
9A
FS
5D
P 

1 0,25 0,13 0,24 0,27 0,13 0,25 0,27 0,15 0,28 0,24 0,12 0,20 

2 0,24 0,11 0,19 0,27 0,10 0,21 0,27 0,11 0,19 0,23 0,09 0,13 

3 0,14 0,14 0,29 0,15 0,14 0,30 0,12 0,15 0,33 0,11 0,08 0,21 

%D98A99 
;4 C9D<B8 
6979F4J<< 

1,26 0,33 0,29 0,37 0,34 0,30 0,41 0,34 0,30 0,40 0,29 0,23 

 4>E<@G@ 2,10 0,67 0,54 0,53 0,70 0,55 0,67 0,66 0,51 0,65 0,64 0,37 

 <A<@G@ 0,49 0,14 0,11 0,14 0,15 0,10 0,15 0,12 0,11 0,15 0,11 0,08 
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(60380% 

!�)  (70390% !�)  (803100% !�) (59; BDBL9A<S) 
2023 2024 2025 2023 2024 2025 2023 2024 2025 2023 2024 2025 

 
4=

 1 0,27 0,29 0,33 0,27 0,31 0,34 0,27 0,30 0,33 0,25 0,24 0,28 

2 0,22 0,26 0,39 0,22 0,27 0,40 0,21 0,28 0,34 0,18 0,21 0,37 

3 0,33 0,16 0,14 0,33 0,17 0,16 0,31 0,17 0,15 0,29 0,15 0,14 

�
R
AP

 1 0,36 0,28 0,24 0,34 0,30 0,25 0,33 0,27 0,23 0,30 0,24 0,17 

2 0,21 0,51 0,47 0,22 0,52 0,58 0,21 0,48 0,53 0,15 0,34 0,39 

3 0,32 0,29 0,43 0,35 0,30 0,50 0,35 0,31 0,46 0,21 0,23 0,37 

�
R
?P

 1 0,33 0,26 0,32 0,34 0,26 0,35 0,34 0,29 0,33 0,29 0,20 0,26 

2 0,54 0,34 0,46 0,56 0,35 0,49 0,53 0,33 0,47 0,52 0,23 0,38 

3 0,44 0,34 0,40 0,44 0,35 0,52 0,47 0,33 0,50 0,48 0,26 0,40 

�
67
GE
F 1 0,23 0,39 0,40 0,23 0,45 0,62 0,25 0,41 0,59 0,23 0,32 0,30 

2 0,34 0,31 0,38 0,35 0,36 0,39 0,38 0,31 0,39 0,33 0,26 0,33 

3 0,35 0,20 0,33 0,35 0,22 0,34 0,39 0,20 0,35 0,25 0,18 0,27 

%
9A
FS
5D
P 

1 0,22 0,13 0,21 0,24 0,13 0,21 0,24 0,16 0,24 0,21 0,12 0,18 

2 0,23 0,11 0,17 0,26 0,10 0,18 0,26 0,11 0,16 0,22 0,09 0,11 

3 0,13 0,12 0,24 0,14 0,12 0,25 0,11 0,13 0,27 0,10 0,07 0,18 

%D98A99 
;4 C9D<B8 
6979F4J<< 

0,30 0,27 0,33 0,31 0,28 0,37 0,31 0,27 0,36 0,27 0,21 0,28 

 4>E<@G@ 0,54 0,51 0,47 0,56 0,52 0,62 0,53 0,48 0,59 0,52 0,34 0,40 

 <A<@G@ 0,13 0,11 0,14 0,14 0,10 0,16 0,11 0,11 0,15 0,10 0,07 0,11 
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2023 7B8 2024 7B8 2025 7B8 
1 1,80 1,72 1 1,61 1,54 1 1,90 1,78 

2 2,09 1,99 2 1,90 1,82 2 1,42 1,33 

3 1,80 1,72 3 2,09 2,00 3 2,09 1,95 

4 1,52 1,44 4 2,18 2,09 4 2,18 2,04 

5 1,61 1,54 5 2,28 2,18 5 1,52 1,42 

6 1,80 1,72 6 1,90 1,82 6 1,90 1,78 

7 2,28 2,17 7 1,71 1,64 7 1,33 1,24 

8 2,09 1,99 8 1,33 1,27 8 1,90 1,78 

9 1,71 1,63 9 1,52 1,45 9 1,90 1,78 

10 2,09 1,99 10 1,61 1,54 10 1,42 1,33 

11 1,90 1,81 11 1,52 1,45 11 1,61 1,51 

12 1,90 1,81 12 2,09 2,00 12 2,28 2,13 

13 1,61 1,54 13 1,71 1,64 - - - 

14 1,71 1,63 14 1,90 1,82 - - - 

- - - 15 1,52 1,42 - - - 
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2023 7B8 2024 7B8 2025 7B8 
1 1,99 1,99 1 2,15 2,10 1 1,71 1,67 

2 1,99 1,99 2 1,53 1,50 2 1,61 1,58 

3 1,99 1,99 3 1,74 1,70 3 1,42 1,39 

4 2,28 2,28 4 1,53 1,50 4 1,90 1,86 

5 1,71 1,71 5 1,74 1,70 5 2,09 2,04 

6 1,99 1,99 6 1,64 1,60 6 1,61 1,58 

7 1,71 1,71 7 1,64 1,60 7 1,71 1,67 

8 1,90 1,90 8 2,05 2,00 8 2,18 2,14 

9 2,09 2,09 9 2,45 2,40 9 1,61 1,58 

10 1,61 1,61 10 1,53 1,50 10 1,71 1,67 

11 2,09 2,09 11 1,64 1,60 11 1,52 1,49 

12 1,52 1,52 12 2,35 2,30 12 1,33 1,30 

13 1,42 1,42 13 2,45 2,40 13 1,71 1,67 

14 1,52 1,52 14 1,84 1,80 14 2,09 2,04 

15 1,80 1,80 15 1,53 1,50 15 1,90 1,86 

16 2,18 2,18 16 1,43 1,40 - - - 

17 1,99 1,99 17 2,35 2,30 - - - 

18 2,37 2,37 18 2,15 2,10 - - - 

19 2,37 2,37 19 2,25 2,20 - - - 
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2023 7B8 2024 7B8 2025 7B8 
1 2,46 2,56 1 2,86 2,91 1 2,75 2,78 

2 2,09 2,17 2 2,25 2,28 2 2,09 2,11 

3 1,71 1,77 3 1,84 1,87 3 2,09 2,11 

4 2,37 2,46 4 2,55 2,59 4 1,71 1,73 

5 2,46 2,56 5 2,65 2,70 5 2,18 2,21 

6 2,09 2,17 6 2,04 2,08 6 1,71 1,73 

7 2,09 2,17 7 2,25 2,28 7 1,71 1,73 

8 2,18 2,26 8 2,35 2,39 8 1,90 1,92 

9 1,61 1,67 9 2,04 2,08 9 1,90 1,92 

10 1,52 1,57 10 1,63 1,66 10 1,90 1,92 

11 2,09 2,17 11 2,25 2,28 11 1,90 1,92 

12 1,90 1,97 12 2,04 2,08 12 1,71 1,73 

13 1,90 1,97 13 2,04 2,08 13 2,46 2,49 

14 2,18 2,26 14 2,35 2,39 14 2,28 2,30 

15 2,28 2,36 15 2,45 2,49 15 1,61 1,63 

16 1,71 1,77 16 1,63 1,66 16 1,90 1,92 

17 1,71 1,77 17 1,84 1,87 17 1,52 1,53 

18 2,28 2,36 18 1,84 1,87 18 1,52 1,53 

19 2,28 2,36 19 2,45 2,49 19 1,99 2,01 

20 1,90 1,97 20 2,45 2,49 - - - 

21 2,37 2,46 21 2,04 2,08 - - - 

22 1,99 2,07 22 2,55 2,59 - - - 

23 1,33 1,38 23 2,14 2,18 - - - 

24 1,42 1,48 24 1,43 1,45 - - - 

25 2,09 2,17 25 1,53 1,56 - - - 

26 1,90 1,97 26 2,25 2,28 - - - 

27 2,65 2,76 27 2,04 2,08 - - - 

- - - 28 2,25 2,28 - - - 
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