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;4F9?PEF6, 6OF9>4RM<I <; "5N98<A9AAB= >BA69AJ<< B 59;BC4EABEF< B5D4M9A<S E BFD45BF46-
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@4 9:97B8AB B5D4;GRM<IES $�" A9B5IB8<@B EFDB<F9?PEF6B 9M9 A9E>B?P><I ##�$". �DB@9 

FB7B, <@9RFES C?4AO CB D4;D45BF>9 CDB9>FB6 ##�$" 6 8DG7<I EFD4A4I, 8?S >BFBDOI $( S6?S9F-

ES CBEF46M<>B@ GE?G7 S89DAB7B FBC?<6AB7B J<>?4. � E6S;< E QF<@ 4>FG4?PAO@< BEF4RFES 6B-

CDBEO, >4E4RM<9ES 6O5BD4 BCF<@4?PAB7B ECBEB54 ;4IBDBA9A<S $�" >?4EEB6 3 < 4. 
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9>FB6 B>BAK4F9?PAB= <;B?SJ<< $�", BF69K4RM<I EB6D9@9AAO@ F9A89AJ<S@ < ?GKL<@ @<DB-

6O@ CD4>F<>4@. �?S D9L9A<S QF<I ;484K A9B5IB8<@ >B@C?9>EAO= 4A4?<; ;4DG59:AB7B BCOF4 

;4IBDBA9A<S $�", BCD989?9A<9 F9A89AJ<=, E?98GRM<I <; QFB7B BCOF4, 4A4?<; DBEE<=E><I CDB-

9>FB6 ##�$", A4 BEAB64A<< >BFBDOI @B:9F 5OFP 6OCB?A9AB A4GKAB9 B5BEAB64A<9 6O5BD4 

A4<5B?99 59;BC4EAOI, EB6D9@9AAOI < Q>BAB@<KAOI 64D<4AFB6 ;4IBDBA9A<S $�". 'K<FO64S 
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CB?B6<AO CDBL?B7B 69>4. &9IAB?B7<< ;4IBDBA9A<S CDBL?< CGFP BF CDBEFOI ;9@?SAOI FD4AL9= 

8B 8BEF4FBKAB E?B:AOI EBBDG:9A<= < A4 E97B8ASLA<= 89AP BF?<K4RFES @AB7BB5D4;<9@ 6B;-

@B:AOI <A:9A9DAOI D9L9A<=. �4 7B8O CDB9>F<DB64A<S, Q>EC?G4F4J<< ##�$" A4>BC?9A 5B?P-

LB= B5Nё@ <AHBD@4J<<, >4E4RM9=ES 6BCDBEB6 59;BC4EABEF<, F9IAB?B7<KABEF<, Q>BAB@<KABEF< 

;4IBDBA9A<S $�". "5;BDO D4;?<KAOI ECBEB5B6 B>BAK4F9?PAB= <;B?SJ<< $�" BCG5?<>B64AO 6B 

@AB7<I <;84A<SI >4> 6 $(, F4> < ;4 DG59:B@: 6 CG5?<>4J<SI @9:8GA4DB8AB7B 479AFEF64 CB 

4FB@AB= QA9D79F<>9 ( ���&1), 96DBC9=E>B7B EBB5M9EF64 CB 4FB@AB= QA9D7<< (ESA), 6 D45BF4I 

A4J<BA4?PAOI 479AFEF6 < BC9D4FBDB6 CB B5D4M9A<R E $�", F4><I, A4CD<@9D, >4> SKB 6 ,69-

J<<, Andra 6B (D4AJ<<, BGE Technology 6 �9D@4A<<. 

�BCDBEO B>BAK4F9?PAB= <;B?SJ<< $�" ?9:4F A4 EFO>9 A4GKAOI A4CD46?9A<=: D48<BI<-

@<<, D48<B5<B?B7<<, D48<BQ>B?B7<<, 79B?B7<<, F9IA<K9E><I A4G>, Q>BAB@<><, 4 F4>:9 8DG7<I 

A4G> < EC9J<4?PABEF9=. (GA84@9AF4?PAO9 FDG8O 6 B5?4EF< D48<B5<B?B7<< CD<A48?9-

:4F &<@BH996G-$9EB6E>B@G !.�. [8], �G;<AG �. . [9], *<@@9DG �.�. [10]. "EAB6O D48<BQ>B?B-

7<< 6 BF9K9EF69AAB= A4G>9 ;4?B:9AO �9DA48E><@ �.�. [11], �?9K>B6E><@ �. . [12], D48<BI<-

@<< 3)?BC<AO@ �.�. [13], !<>B?PE><@ �.#. [14]. #D<>?48AO9 6BCDBEO A4G><, E6S;4AAO9 E <;G-
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K9A<9@ @<7D4J<< D48<BAG>?<8B6 <; EBBDG:9A<= ;4IBDBA9A<S, <EE?98B64AO $G@OA<AO@ �.�. 

[15], �4?@O>B6O@ %.!. [16], %46BA9A>B6O@ �.�., �A89DEBAB@ �.�. [17] < 8DG7<@< GKёAO@<. )4-

D4>F9D<EF<>< < E6B=EF64 @4F9D<4?B6 <A:9A9DAOI 54DP9DB6 59;BC4EABEF< EBBDG:9A<= ;4IBDB-

A9A<S <;GK4?<EP ":B64AB@  .�. [18],  4DFOAB6O@ �.�., �4I4DB6B= �.�. [19], %BDB><AO@ �.&. 

[20]. 1>BAB@<K9E><9 4EC9>FO B>BAK4F9?PAB= <;B?SJ<< $�" D4EE@BFD9AO 6 FDG84I +<EFS>B64 

�.!. [21], �GC4?B �.%. [22], !9K4964 �.(. [23].  

�BCDBEO 6O5BD4 ECBEB54 B>BAK4F9?PAB= <;B?SJ<< $�" < F9IA<K9E><I D9L9A<= CB >BA-

EFDG>J<< EBBDG:9A<= ;4IBDBA9A<S CB?ABEFPR A9 <EE?98B64AO < 4>FG4?PAO 8?S <;GK9A<S. 

*5;LN 8<EE9DF4J<BAAB= D45BFO S6?S9FES D4;D45BF>4 < A4GKAB9 B5BEAB64A<9 F9IA<K9E><I 

D9L9A<= CB ;4IBDBA9A<R A<;>B- < ED98A94>F<6AOI BFIB8B6 >?4EEB6 3 < 4, A4CD46?9AAOI A4 BC-

F<@<;4J<R Q>BAB@<K9E><I CB>4;4F9?9= < B59EC9K9A<9 59;BC4EABEF< ;4>?RK<F9?PAOI EF48<= 

B5D4M9A<S E D48<B4>F<6AO@< BFIB84@<.  

�?S 8BEF<:9A<S 84AAB= J9?< 5O?< CBEF46?9AO E?98GRM<9 7040G8: 

1) CDB69EF< >B@C?9>EAO= 4A4?<; EGM9EF6GRM<I F9IAB?B7<= B>BAK4F9?PAB= <;B?SJ<< 

A<;>B- < ED98A94>F<6AOI BFIB8B6, 6OS6<FP F9A89AJ<< 6 F9IAB?B7<SI B>BAK4F9?PAB= <;B?SJ<< < 

BCD989?<FP A4<5B?99 C9DEC9>F<6AO9 F9IAB?B7<<, CD<7B8AO9 8?S D94?<;4J<< 5G8GM<I DBEE<=-

E><I CDB9>FB6 ##�$"; 

2) CDB69EF< 4A4?<; F9IA<>B-Q>BAB@<K9E><I CB>4;4F9?9= ;4DG59:AOI < DBEE<=E><I 

##�$" < 6OS6<FP A4<5B?99 64:AO9 E FBK>< ;D9A<S EFB<@BEF< ;4IBDBA9A<S H4>FBDO; 

3) BJ9A<FP A9B5IB8<@BEFP < 8BEF4FBKABEFP <A:9A9DAOI 54DP9DB6 59;BC4EABEF< (���) 

##�$", E GKёFB@ FD95B64A<= ABD@4F<6AB= 8B>G@9AF4J<<, BCD989?<FP HGA>J<< < 6?<SA<9 ��� 

A4 59;BC4EABEFP ##�$" 6 J9?B@; 

4) D4;D45BF4FP < B5BEAB64FP CD98?B:9A<S CB A4<5B?99 Q>BAB@<KAB@G ECBEB5G ;4IBDB-

A9A<S $�" >?4EEB6 3 < 4 < BEAB6AO@ >BAEFDG>F<6AO@ D9L9A<S@ ##�$"; 

5) 6OCB?A<FP BJ9A>G Q>BAB@<K9E>B= QHH9>F<6ABEF< D94?<;4J<< CD98?B:9A<=. 

!0CG=0O =>287=0 @01>BK ;4>?RK49FES 6 FB@, KFB: 

1) $4;D45BF4A @9FB8 6O5BD4 BEAB6AOI F9IA<K9E><I D9L9A<= CD< CDB9>F<DB64A<< 

##�$" A4 BEAB69 >B@C?9>EAB7B 4A4?<;4 H4>FBDB6: B5B5M9A<S @<DB6B7B BCOF4 CB B5D4M9A<R E 

$�" A4 >BA9KAOI EF48<SI, 84AAOI B F9A89AJ<SI 6 F9IAB?B7<SI B>BAK4F9?PAB= <;B?SJ<< $�", 

4A4?<;4 E>?48O64RM9=ES 6 $( CD4>F<>< EB;84A<S ##�$", 4A4?<;4 8BEFB<AEF6 < A98BEF4F>B6 

D4;?<KAOI ECBEB5B6 ;4IBDBA9A<S $�", 4A4?<;4 FD95B64A<= ABD@4F<6AB= 8B>G@9AF4J<< < 8DG-

7<I H4>FBDB6. !4 BEAB69 84AAB7B @9FB84 BCD989?9AO A4CD46?9A<S BCF<@<;4J<< EGM9EF6GRM<I 

6 $( F9IA<K9E><I D9L9A<= CB EB;84A<R ##�$" < BCD989?9A B5?<> EBBDG:9A<= ;4IBDBA9A<S 

$�" >?4EEB6 3 < 4 8?S 5G8GM<I CDB9>FB6 ##�$"; 
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2) %<EF9@4F<;<DB64AO 84AAO9 B A4;A4K9A<< < HGA>J<SI >4:8B7B ��� ##�$" <EIB8S <; 

4A4?<;4 8B?7B69KABEF< @4F9D<4?B6 ��� < EJ9A4D<96 Q6B?RJ<< ##�$"; 

3) �OCB?A9A ED46A<F9?PAO= 4A4?<; CD<@9A9A<S 6 BEAB64A<< CB8EF<?4RM97B Q>D4A4 

##�$" @4F9D<4?B6 E D4;AO@< >BQHH<J<9AF4@< H<?PFD4J<<, 6 K4EFABEF< J9B?<FB6OI EBD59A-

FB6 < 7?<A<EFOI @4F9D<4?B6. �EE?98B64A4 DB?P B7D4:84RM<I >BAEFDG>J<= < CB8EF<?4RM97B 

Q>D4A4 CD< D94?<;4J<< EJ9A4D<S C9D9?<64 ##�$" 8?S 84AAOI @4F9D<4?B6;  

4) "5BEAB64AB 6 K4EF< B59EC9K9A<S 59;BC4EABEF< B>BAK4F9?PAB= <;B?SJ<< < E Q>BAB@<-

K9E>B= FBK>< ;D9A<S CD<@9A9A<9 AB6B7B C4D>4 >BAF9=A9DB6 8?S ;4IBDBA9A<S $�" >?4EE4 4, 

CD98?B:9AO AB6O9 F<CO >BAF9=A9DB6 8?S ID4A9A<S, FD4AECBDF<DB6>< < ;4IBDBA9A<S A<;>B4>-

F<6AOI BFIB8B6 (CB?<@9DAO9 >BAF9=A9DO, >B@CB;<FAO9 B7A9EFB=><9 >BAF9=A9DO); 

5) �EE?98B64A4 ;46<E<@BEFP EFB<@BEF< ;4IBDBA9A<S $�" >?4EEB6 3 < 4 BF >B@CBAB6BK-

AOI D9L9A<= EBBDG:9A<= ;4IBDBA9A<S, 7454D<FB6 CB>DO64RM97B Q>D4A4 ##�$", EFB<@BEF< 

>BAF9=A9DB6, 6@9EF<@BEF< EBBDG:9A<= ;4IBDBA9A<S.  

6) "CD989?9A 6>?48 >4:8B7B ��� 6 EFB<@BEFP CD<CB69DIABEFAB7B ;4IBDBA9A<S $�". 

#@0:B8G5A:0O 7=0G8<>ABL D45BFO ;4>?RK49FES 6 FB@, KFB: 
1) #D98?B:9A ECBEB5 ;4IBDBA9A<S $�" >?4EEB6 3 < 4 (A4;9@AO=), B59EC9K<64RM<= 

59;BC4EABEFP < CD98NS6?SRM<= @<A<@4?PAO9 FD95B64A<S > 7<8DB79B?B7<K9E><@ BEB59AABEFS@ 

C?BM48>< D4;@9M9A<S ##�$".  

2) 'EF4AB6?9AO FD95B64A<S > I4D4>F9D<EF<>4@ ��� 8?S $�" >?4EE4 3 < 8?S $�" >?4E-

E4 4, CD<6989AO >?RK96O9 C4D4@9FDO ���, >BFBDO9 CB8?9:4F >BAFDB?R 8?S <ECB?P;B64A<S 6 

>4K9EF69 CD4>F<K9E><I D9>B@9A84J<= 8?S CDB9>F<DB64A<S < EFDB<F9?PEF64 F<CB6OI EBBDG:9-

A<= ;4IBDBA9A<S, 4 F4>:9 D4;D45BF>9 ABD@4F<6AB= 8B>G@9AF4J<<. 

3) $4;D45BF4AO F<CB6O9 D9L9A<S CB >BAEFDG>J<S@ EBBDG:9A<= ;4IBDBA9A<S $�" 

>?4EEB6 3 < 4, >BFBDO9 @B7GF 5OFP <ECB?P;B64AO CD< EB;84A<< ##�$". 

4) #D98?B:9AO AB6O9 F<CO >BAF9=A9DB6 8?S $�" >?4EE4 4 3 5B?99 F9IAB?B7<KAO9 6 

<;7BFB6?9A<< < 5B?99 Q>BAB@<KAO9 CB ED46A9A<R E CD<@9AS9@O@< 6 $( >BAF9=A9D4@<. 

5) "CD989?9AO CGF< EB>D4M9A<S CB?AB= EFB<@BEF< B5D4M9A<S E $�" A4 >BA9KAOI 

EF48<SI ;4 EK9F EA<:9A<S ;4FD4F A4 CD<B5D9F9A<9 >BAF9=A9DB6, A4 6B;6989A<9 B7D4:84RM<I 

>BAEFDG>J<=, A4 EB;84A<9 CB>DO64RM<I Q>D4AB6. #D98?B:9AO D9L9A<S CB EB>D4M9A<R C?B-

M48<, ;4A<@49@B= EBBDG:9A<S@< ;4IBDBA9A<S (;4 EK9F EB;84A<S 98<AB7B CB>DO64RM97B Q>D4-

A4). 

�=54@5=85 @57C;LB0B>2. 
$9;G?PF4FO <EE?98B64A<= 6A98D9AO CD< 6OCB?A9A<< E?98GRM<I D45BF: 
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1) $4;D45BF>4 >BAJ9CFG4?PAB7B CDB9>F4 ##�$" 8?S EFD4A-CBFD95<F9?9= GE?G7 E54?4A-

E<DB64AAB7B S89DAB7B FBC?<6AB7B J<>?4 (%53&*) («�OCB?A9A<9 D45BF CB D4@BKAB@G B5BEAB-

64A<R 59;BC4EABEF< 8?S F<CB6B7B CGA>F4 ;4IBDBA9A<S D48<B4>F<6AOI BFIB8B6 EFD4A CBFD95<-

F9?9= GE?G7 %53&*»); 

2) !4GKAB-<EE?98B64F9?PE>B= D45BFO CB GFBKA9A<R F9IA<K9E><I D9L9A<= CB ;4IBDB-

A9A<R $�" >?4EEB6 3 < 4 �9?BDGEE>B= �1% (� 3! «%BEAO» !4J<BA4?PAB= �>489@<< !4G> 

$9ECG5?<>< �9?4DGEP, 2023 7); 

3) #D< EBEF46?9A<< CDB9>F4 <EIB8AOI F9IA<K9E><I FD95B64A<= A4 D4;D45BF>G A9EF4A-

84DF<;<DB64AAB7B B5BDG8B64A<S EBBDG:9A<= ;4IBDBA9A<S $�" >?4EEB6 3 < 4 �9?BDGEE>B= �1% 

(� 3! «%BEAO» !4J<BA4?PAB= �>489@<< !4G> $9ECG5?<>< �9?4DGEP, 2023 7); 

4) #D< D4;D45BF>9 BFD4E?96B7B EF4A84DF4 «�A:9A9DAO9 54DP9DO 59;BC4EABEF< CGA>FB6 

ID4A9A<S < ;4IBDBA9A<S D48<B4>F<6AOI BFIB8B6 A4 BEAB69 7?<A<EFOI @4F9D<4?B6. !BD@O CDB-

9>F<DB64A<S < D4EK9F >BAEFDG>J<=». 

"A=>2=K5 ?>;>65=8O, 2K=>A8<K5 =0 70I8BC: 
1) $9;G?PF4FO B5B5M9A<S @<DB6B= CD4>F<>< B>BAK4F9?PAB= <;B?SJ<< !�" < %�": 6O-

5BD A4;9@AOI ##�$" >4> A4<5B?99 GA<69DE4?PAOI E FBK>< ;D9A<S FD95B64A<= > 7<8DB79B?B7<-

K9E><@ I4D4>F9D<EF<>4@ C?BM48><, 8<HH9D9AJ<4J<S FD95B64A<= > ��� 8?S !�" < %�", 

BEA4M9A<9 ##�$" E<EF9@B= BF6B84 CDBF9K9>; 

2) �4>BAB@9DABEF< 6?<SA<S D4;?<KAOI H4>FBDB6 A4 G89?PAGR EFB<@BEFP ;4IBDBA9A<S 

$�" >?4EEB6 3 < 4, D9;G?PF4FO D4A:<DB64A<S ��� CB <I 6>?48G 6 B5MGR EFB<@BEFP B5D4M9A<S 

E $�" >?4EEB6 3 < 4 A4 >BA9KAOI EF48<SI: >BAF9=A9DO, B7D4:84RM<9 >BAEFDG>J<<, CB>DO64R-

M<9 Q>D4AO, HBD@4 $�", 5GH9DAO9 @4F9D<4?O, CB8EF<?4RM<9 Q>D4AO; 

3) &D95B64A<S > 6OCB?AS9@O@ HGA>J<S@ < I4D4>F9D<EF<>4@ ��� 8?S ;4IBDBA9A<S 

$�" >?4EE4 3 < $�" >?4EE4 4 6 K4EF<: 8B?7B69KABEF<, 5<B?B7<K9E>B= ;4M<FO, ;4M<FO BF CDB-

A<>AB69A<S 7DGAFB6OI 6B8 < 4F@BEH9DAOI BE48>B6, ;4M<FO BF @<7D4J<< D48<BAG>?<8B6, 

GEFB=K<6BEF< > 6A9LA<@ 6B;89=EF6<S@;  

4) �BAJ9CFG4?PAO9 D9L9A<S (< <I B5BEAB64A<9) CB B>BAK4F9?PAB= <;B?SJ<< $�" >?4E-

EB6 3 < 4 8?S C9DEC9>F<6AB7B F<CB6B7B A4;9@AB7B ##�$": ;4IBDBA9A<9 $�" >?4EE4 3 < $�" 

>?4EE4 4 6 D4;89?PAOI @B8G?SI E D4;?<KAO@< I4D4>F9D<EF<>4@< B7D4:84RM<I >BAEFDG>J<=, 

5GH9DAOI @4F9D<4?B6, >BAF9=A9DB6, CB8 98<AO@ CB>DO64RM<@ Q>D4AB@ < E 98<AO@ CB8EF<?4-

RM<@ Q>D4AB@ <; CD<DB8AOI EBD59AFB6, B59EC9K<64RM<I BF6B8 6B;@B:AOI CDBF9K9> < CD9-

CSFEF6GRM<I D94?<;4J<< EJ9A4D<S «C9D9?<64»; 
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5) %D46A<F9?PAO9 BJ9A>< F9IA<>B-Q>BAB@<K9E><I CB>4;4F9?9= C9DEC9>F<6AB7B F<CB6B-

7B A4;9@AB7B ##�$" 8?S $�" >?4EEB6 3 < 4 < CB?G;47?G5?9AAB7B ##�$" E D4;D45BF>B= CD98-

?B:9A<= CB EB>D4M9A<R EFB<@BEF< CD<CB69DIABEFAB7B ;4IBDBA9A<S $�". 

 5B>4K 8AA;54>20=8O. � D45BF9 CD<6989AO D9;G?PF4FO >B@C?9>EAB7B <EE?98B64A<S 89=-

EF6GRM<I 6 $( < ;4 DG59:B@ F9IA<K9E><I D9L9A<= CB B>BAK4F9?PAB= <;B?SJ<< A<;>B- < ED98-

A94>F<6AOI $�". "EAB6AO@ @9FB8B@ <EE?98B64A<S S6?S9FES A4GKAB9 B5B5M9A<9 < 4A4?<; D9-

;G?PF4FB6 <EE?98B64A<= 6 84AAB= < E@9:AB= B5?4EFSI A4G><. #D< 6OCB?A9A<< BJ9AB> 59;BC4E-

ABEF< <ECB?P;B64?<EP @9FB8O @B89?<DB64A<S E <ECB?P;B64A<9@ EC9J<4?<;<DB64AAB7B D4EKёF-

AB7B CDB7D4@@AB7B B59EC9K9A<S: CDB7D4@@AO= CDB8G>F «�"�� 3.0» (C4ECBDF 4FF9EF4J<< CDB-

7D4@@AB7B ED98EF64 (�' «!&* 3$�» № 338 BF 12 E9AFS5DS 2013 7.) [210], CDB7D4@@AO= CDB-

8G>F ABAQUS (4FF9EF4J<BAAO= C4ECBDF (�' «!&* 3$�» E D97<EFD4J<BAAO@ AB@9DB@ № 486, 

84F4 6O84K< 19.12.2019 7.) [211], CDB7D4@@4 8?S FD9I@9DAB7B 79BH<?PFD4J<BAAB7B < 79B@<7D4-

J<BAAB7B @B89?<DB64A<S GeRa/V1 ($97<EFD4J<BAAO= AB@9D $BEF9IA48;BD4 № 443 BF  

17.04.2018 7.) [207]. �?7BD<F@ <EE?98B64A<S ;4>?RK49FES 6: 

 >B@C?9>EAB@ 4A4?<;9 H4>FBDB6, BCD989?SRM<I BEAB6AO9 F9IA<K9E><9 D9L9A<S CB 

B>BAK4F9?PAB= <;B?SJ<< $�" >?4EEB6 3 < 4; 

 4A4?<;9 @<DB6OI CD4>F<> B>BAK4F9?PAB= <;B?SJ<< $�";  

 D4;D45BF>9 @4FD<JO 6B;@B:AOI F9IA<K9E><I D9L9A<= 8?S EB;84A<S ##�$" A4 BEAB-

69 4A4?<;4 @<DB6B7B BCOF4 < D4;?<KAOI H4>FBDB6, BCD989?SRM<I FD95B64A<S > ;4IBDBA9A<R 

$�";  

 BCD989?9A<< F9A89AJ<= 6 F9IAB?B7<SI B>BAK4F9?PAB= <;B?SJ<< $�" ;4 DG59:B@, 

4A4?<;9 DBEE<=E>B= CD4>F<>< ;4IBDBA9A<S $�" < EBCBEF46?9A<< 84AAB= CD4>F<>< E @<DB6O@< 

F9A89AJ<S@<; 

 D4;D45BF>9 CD98?B:9A<= CB GEB69DL9AEF6B64A<R CB8IB8B6 > ;4IBDBA9A<R $�" 

>?4EEB6 3 < 4 E CB@BMPR @4FD<JO 6B;@B:AOI F9IA<K9E><I D9L9A<= 8?S EB;84A<S ##�$"; 

 6OCB?A9A<< BJ9AB> 59;BC4EABEF< < F9IA<>B-Q>BAB@<K9E>B@ 4A4?<;9 D4;D45BF4AAOI 

CD98?B:9A<=. 

�8G=K9 2:;04 02B>@0 ;4>?RK49FES 6: 

 B5;BD9 < E<EF9@4F<;4J<< 84AAOI B D45BF4I CB B5D4M9A<R E $�" A4 ;4>?RK<F9?PAOI 

EF48<SI 6 $( < ;4 DG59:B@, 6O5BDG < B5BEAB64A<R A4<5B?99 C9DEC9>F<6AOI F9IA<K9E><I D9-

L9A<= <; @AB7BB5D4;<S EGM9EF6GRM<I F9IAB?B7<= < ECBEB5B6 ;4IBDBA9A<S $�"; 

 D4;D45BF>9 CD98?B:9A<= CB GEB69DL9AEF6B64A<R >BAEFDG>J<= ##�$", D4;D45BF>9 

B5?<>4 F<CB6B7B A4;9@AB7B ##�$"; 
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 D4;D45BF>9 F9IA<K9E><I FD95B64A<= > AB6B@G C4D>G >BAF9=A9DB6 8?S ;4IBDBA9A<S 

$�" >?4EE4 4; 

 D4;D45BF>9 D4EKёFAOI @B89?9= 8?S BJ9A>< 59;BC4EABEF< EBBDG:9A<= ;4IBDBA9A<S 

##�$", 4A4?<;9 < B5D45BF>9 D9;G?PF4FB6 D4EK9FB6 D48<4J<BAAB= 59;BC4EABEF< CD< Q>EC?G4F4-

J<< ##�$", D4EKёFB6 @<7D4J<< D48<BAG>?<8B6, D4EKёFB6 GEFB=K<6BEF< EBBDG:9A<= ;4IBDBA9-

A<S > 6A9LA<@ 6B;89=EF6<S@ (D4EKёFO CB @B89?S@ 46FBD4 6OCB?A9AO: D4EKёFO D48<4J<BAAB= 

59;BC4EABEF< 3 �DBLA<>B6O@ �.�. 6 CDB7D4@@AB@ CDB8G>F9 «�"�� 3.0» [210], D4EKёFO A4 

GEFB=K<6BEFP > 6A9LA<@ 6B;89=EF6<S@ 3 8.F.A. ,G?P@4AB@ �.%. 6 CDB7D4@@AB@ CDB8G>F9 

ABAQUS [211], D4EKёFO @<7D4J<< D48<BAG>?<8B6 3 >.F.A. !9G64:496O@ �.%. 6 CDB7D4@@9 

GeRa/V1) [207].  

 6OCB?A9A<< BJ9AB> EFB<@BEF< A4;9@AB7B ##�$", <EE?98B64A<< 6?<SA<S F9IA<K9-

E><I D9L9A<= A4 ;4FD4FO CB ;4IBDBA9A<R $�", D4;D45BF>9 CD98?B:9A<= CB EB>D4M9A<R EFB<-

@BEF< CD<CB69DIABEFAB7B ;4IBDBA9A<S $�". 

%B5?5=L 4>AB>25@=>AB8. �BEFB69DABEFP CB?GK9AAOI D9;G?PF4FB6 < 6O6B8B6, CB?GK9AAOI 
6 D4@>4I 8<EE9DF4J<BAAB7B <EE?98B64A<S, CB8F69D:849FES D4EE@BFD9A<9@ < EB7?4EB64A<9@ D9-

;G?PF4FB6 D45BF A4 A4GKAB-F9IA<K9E>B@ EB69F9 �" «��% «�%&"�», <ECB?P;B64A<9@ E9DF<H<-

J<DB64AAOI CDB7D4@@AOI CDB8G>FB6 8?S 6OCB?A9A<S FD9I@9DAB7B 79BH<?PFD4J<BAAB7B < 79B-

@<7D4J<BAAB7B @B89?<DB64A<S, D4EK9FB6 Q>EC?G4F4J<BAAB= 59;BC4EABEF<, D4EKёFB6 EBBDG:9-

A<= ;4IBDBA9A<S A4 GEFB=K<6BEFP > 6A9LA<@ 6B;89=EF6<S@, CG5?<>4J<9= BEAB6AOI CB?GK9A-

AOI D9;G?PF4FB6 6 D9H9D<DG9@OI <;84A<SI < CD98EF46?9A<9@ A4 DBEE<=E><I < @9:8GA4DB8AOI 

A4GKAOI >BAH9D9AJ<SI.  

�?@>10F8O @01>BK. 
"EAB6AO9 CB?B:9A<S 8<EE9DF4J<< < D9;G?PF4FO <EE?98B64A<= 8B>?48O64?<EP A4: 

1) !4GKAB-F9IA<K9E>B@ E9@<A4D9 «�?<AO >4> CD<DB8AO= < <A:9A9DAO= 54DP9D 8?S ;4-

IBDBA9A<S $�"», �DREE9?P, 2014 7. 

2) %9@<A4D9 «"5D4M9A<9 E $�" 6 EBBF69FEF6<9 E A4J<BA4?PAB= CB?<F<>B=, 64D<4AF4-

@< ;4IBDBA9A<S < >D<F9D<S@< CD<9@?9@BEF<», �9A4 2018 7. 

3) %9@<A4D9 «VI $BEE<=E>4S ,>B?4 CB 7?<A<EFO@ @<A9D4?4@ «Argilla Studium-2019» 

(E9>J<S «�?<AO < 7?<A<EFO9 @4F9D<4?O 6 >4K9EF69 EBD59AFB6 < <;B?<DGRM<I 54DP9DB6 59;-

BC4EABEF< CD< GF<?<;4J<< FB>E<KAOI BFIB8B6»),  BE>64, 2019 7. 

4) !4GKAB-F9IA<K9E>B@ E9@<A4D9 «#DB5?9@O C9D9D45BF>< < >BA8<J<BA<DB64A<S 

$�"», %4A>F-#9F9D5GD7, 2022 7. 

5) !4GKAB-F9IA<K9E>B@ EB69F9 №10 �BE>BDCBD4J<< «$BE4FB@»,  BE>64, 2022 7. 

6)  9:8GA4DB8AB= >BAH9D9AJ<< «#B8;9@AO9 EBBDG:9A<S 2023», �4;4AP, 2023 7. 
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7) !4GKAB-F9IA<K9E>B@ E9@<A4D9 «#DB5?9@O C9D9D45BF>< < >BA8<J<BA<DB64A<S 

$�"», %4A>F-#9F9D5GD7, 2024 7. 

8)  9:8GA4DB8AB= >BAH9D9AJ<< «Nonlinear phenomena in complex systems»,  <AE>, 

2024 7. 

#C1;8:0F88. "EAB6AO9 D9;G?PF4FO <EE?98B64A<= BCG5?<>B64AO 6 21 C9K4FAB= D45BF9, 

6>?RK4S 17 EF4F9= 6 D9J9A;<DG9@OI A4GKAOI :GDA4?4I ���, 4 CG5?<>4J<< 6 E5BDA<>4I FDG8B6 

< F9;<EB6 8B>?48B6 A4 DBEE<=E><I < @9:8GA4DB8AOI >BAH9D9AJ<SI.  

%B@C:BC@0 8 >1Jё< 48AA5@B0F88. �<EE9DF4J<S EBEFB<F <; 66989A<S, K9FODёI 7?46, ;4-

>?RK9A<S, EC<E>4 ?<F9D4FGDO, CD<?B:9A<S. "5M<= B5Nё@ D45BFO EBEF46?S9F 182 EFD4A<JO BE-

AB6AB7B F9>EF4, 6>?RK4S 37 F45?<J < 76 D<EGA>B6. %C<EB> <ECB?P;B64AAOI <EFBKA<>B6 EB89D-

:<F 215 A4<@9AB64A<=. 
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1 &�)!"�"��� "�"!+�&��0!"� ��"�/*�� $�" 

 

�484K4 B>BAK4F9?PAB= <;B?SJ<< D48<B4>F<6AOI BFIB8B6 ($�") 6B;A<>?4 6B 6FBDB= CB?B-

6<A9 CDBL?B7B 69>4 6 E6S;< E 4>F<6AO@ D4;69DFO64A<9@ A4GKAB-<EE?98B64F9?PE><I < 6B9AAOI 

S89DAOI CDB7D4@@ < D4;6<F<9@ 6 @<D9 4FB@AB= QA9D79F<><. � E6B9@ D9L9A<< BA4 CDBL?4 CGFP 

BF ;4IBDBA9A<S $�" 6 CDBEFOI ;9@?SAOI FD4AL9SI < E5DBEB6 $�" 6 @BDS < B>94AO 8B EB;84A<S 

E?B:AOI <A:9A9DAOI EBBDG:9A<=, B59EC9K<64RM<I ?B>4?<;4J<R $�" A4 69EP C9D<B8 <I CB-

F9AJ<4?PAB= BC4EABEF<. 1FB CB;6B?<?B A4>BC<FP 5B?PLB= @9:8GA4DB8AO= BCOF, >BFBDO= @B-

:9F 5OFP CB?9;9A 8?S EFD4A, CD<EFGC4RM<I > EB;84A<R A4J<BA4?PAOI CGA>FB6 ;4IBDBA9A<S 

D48<B4>F<6AOI BFIB8B6 (#�$"). 

� A4EFBSM99 6D9@S 6 @<D9 6OD45BF4A4 98<A4S CB?<F<>4 6 6BCDBE4I >BA9KAB= EF48<< B5-

D4M9A<S E $�", 6 BEAB69 >BFBDB= ?9:4F CD<AJ<CO @AB7B54DP9DAB= ;4M<FO B>DG:4RM9= ED9-

8O, ;4M<FO :<;A< < ;8BDB6PS A4E9?9A<S, CD<AJ<C A9B5D9@9A9A<S 5G8GM<I CB>B?9A<= CDB5?9-

@4@< B5D4M9A<S E $�". 

"8A4>B, A9E@BFDS A4 L<DB>GR @9:8GA4DB8AGR >BBC9D4J<R < 98<AEF6B 6 CB8IB84I > 

B>BAK4F9?PAB= <;B?SJ<< $�", 6 D4;AOI EFD4A4I <@9RFES EGM9EF69AAO9 D4;?<K<S CD< D9L9A<< 

F9IA<K9E><I < BD74A<;4J<BAAOI 6BCDBEB6 EB;84A<S CGA>FB6 ;4IBDBA9A<S $�". 1FB B5GE?B6?9-

AB BEB59AABEFS@< ABD@4F<6AB-CD46B6B= 54;O, Q>BAB@<K9E><@<, CB?<F<K9E><@<, EBJ<4?PAO@< 

H4>FBD4@<, >?<@4F<K9E><@< < 79B?B7<K9E><@< BEB59AABEFS@< D4ECB?B:9A<S EFD4AO. 

� A4EFBSM9= 7?469 6OCB?A9A B5;BD < 4A4?<; DBEE<=E>B= < ;4DG59:AB= CD4>F<>< EB;84A<S 

##�$", 6OS6?9AO F9A89AJ<< 6 F9IAB?B7<SI B>BAK4F9?PAB= <;B?SJ<< A<;>B- < ED98A94>F<6AOI 

BFIB8B6, BCD989?9AO C9DEC9>F<6AO9 ECBEB5O CD<CB69DIABEFAB7B ;4IBDBA9A<S $�".  

 

1.1  �=0;87 A:;04K20NI59AO 2 $( ?@0:B8:8 ?@8?>25@E=>AB=>3> 70E>@>=5=8O $�" 

#D4>F<>4 ;4IBDBA9A<S $�" 6 $( A4K4?4EP E 6EFGC?9A<9@ 6 E<?G (989D4?PAB7B ;4>BA4  

№ 190-(� BF 11.07.2011 7. [4], EB7?4EAB >BFBDB@G 6E9 A4>BC?9AAO9 < B5D4;GRM<9ES $�" CB8-

?9:4F B>BAK4F9?PAB= <;B?SJ<< 6 CGA>F4I ;4IBDBA9A<S. �B QFB7B A9 EGM9EF6B64?B 98<AB= CB?<-

F<>< B5D4M9A<S E BFIB84@< < A4 >4:8B@ CD98CD<SF<< 5O?< E6B< CB8IB8O > <I GKёFG < >BAFDB-

?R, C9D9D45BF>9, >BA8<J<BA<DB64A<R, ID4A9A<R. +4EFP EBBDG:9A<= 8?S 8B?7B6D9@9AAB7B ID4-

A9A<S $�" 5O?4 EB;84A4 59; A4@9D9A<S <I <;6?9K9A<S. 

!4 E97B8ASLA<= 89AP 8?S D9L9A<S ;484K B>BAK4F9?PAB= <;B?SJ<< $�" EB;84A4 98<A4S 

7BEG84DEF69AA4S E<EF9@4 B5D4M9A<S E $�" (��% $�"). #BEF4AB6?9A<9@ #D46<F9?PEF64 №1185 

BF 19.11.2012 7. [8] BCD989?9AO QF4CO 9ё D4;6<F<S: 
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1) D4;D45BF>4 ABD@4F<6AB= < BD74A<;4J<BAAB= BEAB6 E<EF9@O, C9D6<KA4S D97<EFD4-

J<S $�" < @9EF <I D4;@9M9A<S;  

2) EB;84A<9 E<EF9@O ;4IBDBA9A<S A<;>B4>F<6AOI < ED98A94>F<6AOI $�"; 

3) EB;84A<9 E<EF9@O ;4IBDBA9A<S 6OEB>B4>F<6AOI $�", C9D96B8 CGA>FB6 D4;@9M9-

A<S BEB5OI $�" 6 CGA>FO >BAE9D64J<< BEB5OI $�" < CGA>FB6 >BAE9D64J<< BEB5OI $�" 6 

CGA>FO ;4IBDBA9A<S $�".  

#9D6O= QF4C EB;84A<S ��% $�" ;469DLёA. � D4@>4I C9D6B7B QF4C4 EB;84A4 GCB?AB@BK9A-

A4S BD74A<;4J<S CB 6BCDBE4@ ;4IBDBA9A<S $�" 3 (�'# «!" «$�"», D4;D45BF4A4 ABD@4F<6A4S 

8B>G@9AF4J<S, CD98NS6?SRM4S FD95B64A<S > B5D4M9A<R E $�" A4 ;4>?RK<F9?PAOI EF48<SI, 

CB?B:9AO BEAB6O >?4EE<H<>4J<< $�" CB ECBEB54@ ;4IBDBA9A<S, GF69D:89AO F4D<HO A4 ;4IB-

DBA9A<9 $�", ;4D97<EFD<DB64AO 6E9 A4>BC?9AAO9 A4 F9DD<FBD<< $( $�" E BFA9E9A<9@ > >4F9-

7BD<< «BEB5OI» 3 CB8?9:4M<I ;4IBDBA9A<R A4 @9EF9 < «G84?S9@OI» 3 CB8?9:4M<I >BA8<J<B-

A<DB64A<R < ;4IBDBA9A<R 6 #�$". 

#B D9;G?PF4F4@ C9D6<KAB= D97<EFD4J<< $�" GEF4AB6?9AB, KFB A4 CD98CD<SF<SI $( 

A4>BC?9AB B>B?B 555,75 @?A. @³ $�" EG@@4DAB= 4>F<6ABEFPR 1,86·1020 �>. �:97B8AB9 B5D4;B-

64A<9 :<8><I $�" EBEF46?S9F 0,80 @?A. @³ E EG@@4DAB= 4>F<6ABEFPR 5,89·1018 �>, F69D8OI 

$�" 3 0,72 @?A. @³, B5M9= 4>F<6ABEFPR 3,06·1017 �>. 

� D4@>4I 6FBDB7B QF4C4 EB;84A<S ��% $�" 6698ёA 6 Q>EC?G4F4J<R C9D6O= 6 $( #�$" 3 6 

%69D8?B6E>B= B5?., A4 F9DD<FBD<< �" «'1)�», DS8B@ E 7. !B6BGD4?PE> < ;4CDB9>F<DB64AO 9Mё 

864 #�$" 3 6 +9?S5<AE>B= B5?4EF<, A4 F9DD<FBD<< >B@5<A4F4 (�'# «#" « 4S>», DS8B@ E  

7. ";ёDE> < 6 &B@E>B= B5?4EF<, A4 F9DD<FBD<< �" «%)�», DS8B@ E 7. %969DE>. #?4A<DG9FES EB-

;84A<9 9M9 A9E>B?P><I D97<BA4?PAOI CD<CB69DIABEFAOI #�$". 

&D9F<= QF4C EB;84A<S ��% $�" A4IB8<FES 6 EF48<< D94?<;4J<<. � D4@>4I A97B EB;84A 

CGA>F ;4IBDBA9A<S BEB5OI $�" A4 @9EF9 CDB@OL?9AAB7B GD4A-7D4H<FB6B7B D94>FBD4 A4 C?B-

M48>9 �" «%)�» ("�* '�$), 698ёFES EFDB<F9?PEF6B CB8;9@AB= <EE?98B64F9?PE>B= ?45BD4FB-

D<< < CGA>F4 7?G5<AAB7B ;4IBDBA9A<S $�" 6 �D4EABSDE>B@ >D49 (!<:A9-�4AE><= @4EE<6), D4;-

D454FO64RFES D9L9A<S CB EB;84A<R CGA>FB6 ;4IBDBA9A<S BEB5OI $�" A4 C?BM48>4I (�'# 

«#" « 4S>», (�'# «�)�», �" «%)�» < 8DG7<I CD98CD<SF<= 4FB@AB= BFD4E?<. 

 

1.1.1 !>@<0B82=0O 1070 $( 4;O A>740=8O #�$" 

� BEAB69 DBEE<=E>B= ABD@4F<6AB= 54;O 6 B5?4EF< B>BAK4F9?PAB= <;B?SJ<< $�" < EB;84-

A<S #�$" ?9:4F CB?B:9A<S (� № 190-(� [4], ABD@O < CD46<?4, BCD989?SRM<9 B5M<9 CD<AJ<-

CO 59;BC4EABEF< B5N9>FB6 <ECB?P;B64A<S 4FB@AB= QA9D7<<, 4 F4>:9 DS8 CB?B:9A<= 7D48BEFDB<-

F9?PAB7B >B89>E4 < D97?4@9AFB6 CB 59;BC4EABEF< ;84A<= < EBBDG:9A<=. #9D9K9AP ABD@4F<6AB= 
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8B>G@9AF4J<< 6 B5?4EF< B5D4M9A<S E $�" [2,3, 24 3 45] A4 ;4>?RK<F9?PAOI EF48<SI CD98EF46-

?9A 6 F45?<J9 �.1 #D<?B:9A<S �. 

%CBEB5O ;4IBDBA9A<S $�" BCD989?SRFES E GKёFB@ FD95B64A<= #BEF4AB6?9A<S #D46<-

F9?PEF64 $( №1069 [2], 4 F4>:9 #BEF4AB6?9A<S #D46<F9?PEF64 $( №1929 [3], EB7?4EAB >BFB-

DO@ G84?S9@O9 $�" D4;89?9AO A4 6 >?4EEB6, >4:8B@G <; >BFBDOI BCD989?ёA ECBEB5 ;4IBDBA9-

A<S (E@. F45?<J4 1.1). 

&45?<J4 1.1 3 $BEE<=E>4S >?4EE<H<>4J<S G84?S9@OI $�" CB ECBEB54@ ;4IBDBA9A<S 

�?4EE �D<F9D<< %CBEB5 ;4IB-
DBA9A<S 

1 
 &$", >BFBDO9 A9 BFABESFES > >?4EE4@ 3, 4 < 6; 
 QA9D7B6O89?9A<9 5B?99 100 �F/@3. �4IBDBA9A<9 6 

#��$" 
2 

 &$", >BFBDO9 A9 BFABESFES > >?4EE4@ 3, 4 < 6; 
 QA9D7B6O89?9A<9 @9A99 100 �F/@3. 

3 

 &$", >BFBDO9 A9 BFABESFES > >?4EE4@ 4 < 6; 
 G89?PA4S 4>F<6ABEFP D48<BAG>?<8B6 E C9D<B8B@ CB?GD4EC484 5B-
?99 31 7B84 A9 CD96OL49F 106 �>/7 3 8?S 59F4-<;?GK4RM<I D48<B-
AG>?<8B6 < 4000 �>/7 3 8?S 4?PH4-<;?GK4RM<I D48<BAG>?<8B6; 

 "���, 4>F<6ABEFP >BFBDOI K9D9; 300 ?9F A9 CD96OE<F ;A4K9A<S 
@<A<@4?PAB ;A4K<@B= 4>F<6ABEF<. 

�4IBDBA9A<9 6 
##�$" 

4 

 &$", >BFBDO9 A9 BFABESFES > >?4EEG 6; 
 G89?PA4S 4>F<6ABEFP D48<BAG>?<8B6 E C9D<B8B@ CB?GD4EC484 5B-
?99 31 7B84 A9 CD96OL49F 104 �>/7 3 8?S 59F4-<;?GK4RM<I D48<B-
AG>?<8B6 < 400 �>/7 3 8?S 4?PH4-<;?GK4RM<I D48<BAG>?<8B6. 

5 

 �$", CB8?9:4M<9 ;4IBDBA9A<R 6 CGA>F4I 7?G5<AAB7B ;4IBDBA9-
A<S D48<B4>F<6AOI BFIB8B6, EBBDG:9AAOI < Q>EC?G4F<DG9@OI A4 
89AP 6EFGC?9A<S 6 E<?G (� №190. 

�4IBDBA9A<9 6 
#���$" 

6 

 &$", >BFBDO9 B5D4;GRFES CD< 8B5OK9 < C9D9D45BF>9 GD4AB6OI 
DG8, 4 F4>:9 CD< BEGM9EF6?9A<< 6<8B6 89SF9?PABEF< CB 8B5OK9 < 
C9D9D45BF>9 @<A9D4?PAB7B < BD74A<K9E>B7B EODPS E CB6OL9A-
AO@ EB89D:4A<9@ CD<DB8AOI D48<BAG>?<8B6. 

�4IBDBA9A<9 6 
##�$" 

 

�B?PL4S K4EFP A4>BC?9AAOI < B5D4;GRM<IES G84?S9@OI $�" S6?S9FES A<;>B- < ED98A94>-

F<6AO@<, CBE?9 >BA8<J<BA<DB64A<S BFABE<FES > >?4EE4@ 3 < 4 < CB8?9:<F ;4IBDBA9A<R 6 

##�$".  

%B7?4EAB (� № 190-(� [4] ##�$" 3 QFB CGA>F ;4IBDBA9A<S D48<B4>F<6AOI BFIB8B6, 

6>?RK4RM<= 6 E95S EBBDG:9A<9, D4;@9M9AAB9 A4 B8AB@ GDB6A9 E CB69DIABEFPR ;9@?< <?< A4 

7?G5<A9 8B EF4 @9FDB6 BF CB69DIABEF< ;9@?<. %B7?4EAB !#-069-14 [26] ##�$" CB8D4;89?SRFES 

A4:  

https://base.garant.ru/12287848/
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 A4;9@AO9 EBBDG:9A<S, 6 >BFBDOI 69DIA<= GDB69AP D4;@9M9AAOI $�" D4ECB?B:9A 

6OL9 <?< A4 GDB6A9 AG?96B= BF@9F>< 9EF9EF69AAB7B D9?P9H4 ;9@AB= CB69DIABEF<;  

 ;47?G5?9AAO9 EBBDG:9A<S 3 EBBDG:9A<S <?< CB8;9@AO9 CB?BEF< 9EF9EF69AAB7B 

<?< <E>GEEF69AAB7B (F9IAB79AAB7B) CDB<EIB:89A<S (A4CD<@9D, 7BDAO9 6OD45BF><), 6 >BFBDOI 

69DIA<= GDB69AP D4;@9M9AAOI $�" D4ECB?B:9A A<:9 AG?96B= BF@9F>< 9EF9EF69AAB7B D9?P9H4 

;9@AB= CB69DIABEF<. 

� C. 5 !#-069-14 [26] G>4;4AB, KFB 6O5BD ECBEB54 CD<CB69DIABEFAB7B ;4IBDBA9A<S $�" 

(A4;9@AO= <?< ;47?G5?9AAO=), >BAEFDG>J<< EBBDG:9A<= ##�$", EBEF464 < E6B=EF6 54DP9DB6 

59;BC4EABEF< 8B?:9A BCD989?SFPES < B5BEAB6O64FPES 6 CDB9>FAB= 8B>G@9AF4J<<. 

� D984>J<< #BEF4AB6?9A<S #D46<F9?PEF64 $( №1069 BF 19.10.2012 7. [2] EB89D:4?<EP 

FD95B64A<S CB 7?G5<A9 D4;@9M9A<S $�" >?4EEB6 3 < 4: 

 $�" 4 >?4EE4 3 «CB8?9:4F &, ;4IBDBA9A<R & A4 B8AB@ GDB6A9 E CB69DIABEFPR 

;9@?<»; 

 $�" 3 >?4EE4 3 «CB8?9:4F &, ;4IBDBA9A<R & A4 7?G5<A9 8B 100 @9FDB6». 

1F< FD95B64A<S BCD989?<?< >BAJ9CJ<R ;4IBDBA9A<S $�" 8?S FDёI DBEE<=E><I ##�$" 6 

%69D8?B6E>B=, +9?S5<AE>B= < &B@E>B= B5?., EB7?4EAB >BFBDB= $�" >?4EE4 3 < $�" >?4EE4 4 

D4;@9M4RFES 6 ;47?G5?ёAAOI EBBDG:9A<SI ;4IBDBA9A<S F4><@ B5D4;B@, KFB GC4>B6>< $�" 

>?4EE4 3 A4IB8SFES A<:9 GDB6AS ;9@?<, 4 $�" >?4EE4 4 6OL9 GDB6AS ;9@?<. 

 

$<EGAB> 1.1 3 �BAJ9CJ<S ;4IBDBA9A<S $�" >?4EEB6 3 < 4 8?S DBEE<=E><I ##�$" 6 %69D8?B6-
E>B=, +9?S5<AE>B= < &B@E>B= B5?., CDB<EF9>4RM4S <; FD95B64A<= #BEF4AB6?9A<S #D46<F9?P-

EF64 $( №1069 BF 19.10.2012 7. [2] 
 

�4?99, 6 D4;89?4I 1.1.2 ÷ 1.1.4 CD<6989AB >D4F>B9 BC<E4A<9 BEAB6AOI F9IA<K9E><I D9L9-

A<= CB ;4IBDBA9A<R $�", CD<ASFOI 6 CDB9>F4I ##�$" %69D8?B6E>B=, +9?S5<AE>B= < &B@E>B= 

B5?. 
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1.1.2 &5E=8G5A:85 @5H5=8O ?> 70E>@>=5=8N $�" 2 %25@4;>2A:>9 >1;. 
(3. !>2>C@0;LA:) 

#GA>F ;4IBDBA9A<S $�" 6 %69D8?B6E>B= B5?. 66989A 6 Q>EC?G4F4J<R 6 2016 7B8G. #�$" 

CD98EF46?S9F EB5B= >B@C?9>E ;84A<= < EBBDG:9A<=, CD98A4;A4K9AAOI 8?S CD<ё@4, 6D9@9AAB7B 

ID4A9A<S, < B>BAK4F9?PAB= <;B?SJ<< >BA8<J<BA<DB64AAOI $�" >?4EEB6 3 < 4. "EAB6AB= <E-

FBKA<> CBEFGC?9A<S $�" 3 �" «'D4?PE><= Q?9>FDBI<@<K9E><= >B@5<A4F» (BFIB8O BF CDB<;-

6B8EF69AAB= 89SF9?PABEF< < 6O6B84 <; Q>EC?G4F4J<< B5N9>FB6 >B@5<A4F4). %B7?4EAB @4F9D<4-

?4@ B5BEAB64A<S ?<J9A;<< [5] 6@9EF<@BEFP #�$" EBEF46?S9F 54289 @3 $�" (B5Nё@ CB 6A9LA<@ 

7454D<F4@ GC4>B6B> $�", CBEFGC4RM<I A4 ;4IBDBA9A<9). ">BAK4F9?PA4S <;B?SJ<S $�" BEG-

M9EF6?S9FES A4 4 >4DF4I (>4DFO №10 ÷ 13 CB F<FG?PAB@G EC<E>G ;84A<= < EBBDG:9A<= #�$") 6 

;47?G5?ёAAOI BFABE<F9?PAB C?4A<DB6>< C?BM48>< :9?9;B59FBAAOI B7D4:84RM<I >BAEFDG>J<-

SI.  

%<FG4J<BAAO= C?4A #�$" 6 %69D8?B6E>B= B5?. E 84AAO@< CB D4;@9M9A<R >4DF ;4IBDBA9-

A<S, 84AAO9 CB >BAEFDG>J<< CB>DO64RM97B Q>D4A4 CD98EF46?9AO 6 [5] 

�BAEFDG>J<S EBBDG:9A<= ;4IBDBA9A<S CD<6989A4 A4 D<EGA>9 1.2. 

 

$<EGAB> 1.2 3 �BAEFDG>J<S EBBDG:9A<= ;4IBDBA9A<S ##�$" 6 %69D8?B6E>B= B5?.  

 

!4 ;4IBDBA9A<9 6 #�$" CBEFGC4RF GC4>B6>< $�" A4 BEAB69 >BAF9=A9DB6 F<C4 !��, ��', 

���, �$�� < � �. 



16 

'C4>B6>< $�" 6 EBBDG:9A<SI ;4IBDBA9A<S D4;@9M4RFES 6 A9E>B?P>B SDGEB6: GC4>B6>< 

$�" >?4EE4 3 ;4A<@4RF 8B FDёI A<:A<I SDGEB6, A48 A<@< D4;@9M4RFES GC4>B6>< $�" 4 >?4EE4. 

'EF4AB6>4 GC4>B6B> 6 EBBDG:9A<S ;4IBDBA9A<S BEGM9EF6?S9FES E CB@BMPR >B;?B6B7B >D4A4.  

%B7?4EAB CDB9>FAB= 8B>G@9AF4J<< A4 ##�$" 89=EF6G9F E<EF9@4 H<;<K9E><I 54DP9DB6 A4 

CGF< D4ECDBEFD4A9A<S $� E GEF4AB6?9AAO@< EDB>4@< E?G:5O, 6>?RK4RM4S CSFP 54DP9DB6. 

#9D6O= 54DP9D 3 EF9A>< >BAF9=A9DB6. %DB> E?G:5O :9?9;B59FBAAOI >BAF9=A9DB6 F<C4 

!��, ��', ��� CD< >BFBDB@ EBID4AS9FES <I D45BFBECBEB5ABEFP >4> <A:9A9DAB7B 54DP9D4 

(A9CDBA<J49@BEFP, @9I4A<K9E>4S CDBKABEFP) 6 ##�$", EBEF46?S9F A9 @9A99 300 ?9F. 

!4;A4K9AAO= EDB> E?G:5O @9F4??<K9E><I >BAF9=A9DB6 F<C4 � � < �$�� 50 < 30 ?9F EB-

BF69FEF69AAB. 

�FBDB= 54DP9D 3 5GH9DAO= @4F9D<4?, ;4CB?ASRM<= E6B5B8AB9 CDBEFD4AEF6B @9:8G GC4-

>B6>4@< $�" 6 BFE9>4I (59AFBA<FB6O9 7?<AO CB �"%& 28177-89 [47]). 

�GH9DAO= @4F9D<4? 6OCB?AS9F <;B?<DGRMGR (CDBF<6BH<?PFD4J<BAAGR < CDBF<6B@<7D4-

J<BAAGR) HGA>J<R 6 F9K9A<9 >4> @<A<@G@ 100 ?9F. � 84?PA9=L9@ CDB8B?:49F 6OCB?ASFP 

HGA>J<R EBD5J<BAAB7B 54DP9D4. 

&D9F<= 54DP9D 3 59FBAAO9 EBBDG:9A<S EF9A < C9D9>DOF<= >4DF ##�$". 

%DB> E?G:5O >BAEFDG>J<= 3 100 ?9F (A4 BEAB64A<< %# 63.13330-2018 «�9FBAAO9 < :9?9-

;B59FBAAO9 >BAEFDG>J<<» [48], F45?<JO 1 �"%& 27751-2014 [49], �"%& 31384-2017 [50]). 

+9F69DFO= 54DP9D 3 7?<ASAO= Q>D4A < 59AFBA<FB6O9 @4FO CB C9D<@9FDG (EF9AO, CB?) >4DF 

##�$". �?<ASAO= Q>D4A CB C9D<@9FDG 6OCB?AS9F <;B?<DGRMGR HGA>J<< >4> @<A<@G@ 6 F9-

K9A<9 500 ?9F 3 GEF4AB6?9AAO= 6 CDB9>F9 EDB> E?G:5O 59; F9IA<K9E>B7B B5E?G:<64A<S < D9-

@BAF4. 

#SFO= 54DP9D 3 CB>DO64RM<= 7<8DB<;B?<DGRM<= Q>D4A, EBEFBSM<= <;: 

3 7<8DB<;B?<DGRM97B Q>D4A4 <; 7?<AO; 

3 8D9A4:AB7B E?BS (CB69DI 7?<AO) <; 7D46<=AB-C9EK4AB= E@9E<; 

3 ;4M<FAB7B E?BS <; 8DB5?9AB7B >4@AS; 

3 ;4M<FAB7B E?BS <; EG7?<A>4 < CBK69AAB-D4EF<F9?PAB7B CB>DB64. 

�4AAOI CB EDB>4@ E?G:5O CB>DO64RM97B Q>D4A4 6 CDB9>FAB= 8B>G@9AF4J<< < @4F9D<4-

?4I B5BEAB64A<S ?<J9A;<< A9 CD98EF46?9AB, B8A4>B BF@9K9AB, KFB A489:ABEFP CB>DO64RM97B 

Q>D4A4 B59EC9K<649FES CD<@9A9A<9@ 6 97B >BAEFDG>J<< CD<DB8AOI 7<8DB<;B?<DGRM<I < 8D9-

A<DGRM<I @4F9D<4?B6 E 6OEB>B= 8B?7B69KABEFPR, E?45B CB869D:9AAOI D4;DGL9A<R E F9K9A<-

9@ 6D9@9A<. 

�B8B64S CDB<;6B8<F9?PABEFP ##�$" EBEF46?S9F 4500 @3 GC4>B6B> $�". $9:<@ D45BFO 

#�$" 3 250 8A9= 6 7B8G.  
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#DB9>FB@ CD98GE@BFD9A4 E9FP A45?R84F9?PAOI E>64:<A CB C9D<@9FDG ##�$".  BA<FB-

D<A7 ;4 ##�$" BEGM9EF6?S9FES CBED98EF6B@ BF5BD4 CDB5 <; A45?R84F9?PAOI E>64:<A. �4AAOI 

CB EDB>4@ >BAFDB?S ;4 ##�$" CBE?9 97B ;4>DOF<S 6 CDB9>FAB= 8B>G@9AF4J<< < @4F9D<4?4I 

B5BEAB64A<S ?<J9A;<< A9 CD98EF46?9AB. 

#B CBF9AJ<4?PAB= D48<4J<BAAB= BC4EABEF<, ##�$" BFABE<FES > ІІІ >4F97BD<<: D48<4J<-

BAAB9 6B;89=EF6<9 CD< 6B;@B:AB= CDB9>FAB= 464D<< B7D4A<K<649FES F9DD<FBD<9= B5N9>F4, E4-

A<F4DAB-;4M<FA4S ;BA4 B7D4A<K<649FES F9DD<FBD<9= B5N9>F4, ;BA4 A45?R89A<S A9 GEF4A46?<64-

9FES. 

�?S ##�$" CB D9;G?PF4F4@ BJ9AB> 59;BC4EABEF< GEF4AB6?9AO ?B>4?PAO9 >D<F9D<< CD<-

9@?9@BEF<.  

 

1.1.3 &5E=8G5A:85 @5H5=8O ?> 70E>@>=5=8N $�" 2 +5;O18=A:>9 >1;. (3. "7ё@A:) 
#D<CB69DIABEFAO= CGA>F ;4IBDBA9A<S $�" 6 +9?S5<AE>B= B5?. CB EBEFBSA<R A4 2024 7. 

A4IB8<FES A4 EF48<< CDB9>F<DB64A<S. ##�$" CD98EF46?S9F EB5B= >B@C?9>E ;84A<= < EBBDG:9-

A<=, CD98A4;A4K9AAOI 8?S CD<ё@4, 6D9@9AAB7B ID4A9A<S, < B>BAK4F9?PAB= <;B?SJ<< >BA8<J<B-

A<DB64AAOI $�" >?4EEB6 3 < 4. "EAB6AB= <EFBKA<> CBEFGC?9A<S $�" 3 (�'# «#" « 4S>» 

(BFIB8O BF CDB<;6B8EF69AAB= 89SF9?PABEF< < 6O6B84 <; Q>EC?G4F4J<< B5N9>FB6 CD98CD<SF<S). 

%B7?4EAB @4F9D<4?4@ B5BEAB64A<S ?<J9A;<< [6] 6@9EF<@BEFP #�$" EBEF46?S9F 225000 @3 $�" 

(B5Nё@ CB 6A9LA<@ 7454D<F4@ GC4>B6B> $�", CBEFGC4RM<I A4 ;4IBDBA9A<9), 6 FB@ K<E?9 BFIB-

8B6 3 >?4EE4 3 42000 @3 (18,7%), 4 >?4EE4 3 183000 @3 (81,3%).  

">BAK4F9?PA4S <;B?SJ<S $�" BEGM9EF6?S9FES 6 CSFA48J4F< :9?9;B59FBAAOI @B8G?SI, ;4-

7?G5?ёAAOI BFABE<F9?PAB C?4A<DB6>< C?BM48>< #�$". %<FG4J<BAAO= C?4A ##�$" 6 +9?S-

5<AE>B= B5?. E 84AAO@< CB D4;@9M9A<R @B8G?9= ;4IBDBA9A<S, 84AAO9 CB >BAEFDG>J<< CB>DO-

64RM97B Q>D4A4 CD98EF46?9AO 6 [6]. �BAEFDG>J<S EBBDG:9A<= ;4IBDBA9A<S CD<6989A4 A4 D<-

EGA>9 1.3. 

 

$<EGAB> 1.3 3 �BAEFDG>J<S EBBDG:9A<= ;4IBDBA9A<S ##�$" 6 +9?S5<AE>B= B5?.  
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!4 ;4IBDBA9A<9 6 ##�$" CBEFGC4RF GC4>B6>< $�" A4 BEAB69 >BAF9=A9DB6 F<C4 !��, 

��', ���, �$��, � �, $�" 6 @9F4??<K9E><I 5BK>4I < H<?PFD->BAF9=A9D4I ((�), GEF4AB6-

?9AAOI 6 @9F4??<K9E><I >?9FSI, 4 F4>:9 $�" 6 @S7><I >BAF9=A9D4I F<C4 ���-�1�. 

'C4>B6>< $�" 6 EBBDG:9A<SI ;4IBDBA9A<S D4;@9M4RFES 6 A9E>B?P>B SDGEB6: GC4>B6>< 

$�" >?4EE4 3 ;4A<@4RF A<:A<9 SDGEO (A<:9 GDB6AS ;9@?<), A48 A<@< D4;@9M4RFES GC4>B6>< 

$�" 4 >?4EE4. 'C4>B6>< $�" D4;@9M4RFES 6 EBBDG:9A<SI ;4IBDBA9A<S E CB@BMPR 6<?BKAB7B 

CB7DG;K<>4. 

%B7?4EAB CDB9>FAB= 8B>G@9AF4J<< A4 ##�$" 89=EF6G9F E<EF9@4 H<;<K9E><I 54DP9DB6 A4 

CGF< D4ECDBEFD4A9A<S $� E GEF4AB6?9AAO@< EDB>4@< E?G:5O, 6>?RK4RM4S CSFP 54DP9DB6. 

#9D6O= 54DP9D 3 EF9A>< >BAF9=A9DB6. %DB> E?G:5O :9?9;B59FBAAOI >BAF9=A9DB6 F<C4 

!��, ��', ��� CD< >BFBDB@ EBID4AS9FES <I D45BFBECBEB5ABEFP >4> <A:9A9DAB7B 54DP9D4 

(A9CDBA<J49@BEFP, @9I4A<K9E>4S CDBKABEFP) 6 ##�$", EBEF46?S9F A9 @9A99 300 ?9F. 

!4;A4K9AAO= EDB> E?G:5O @9F4??<K9E><I >BAF9=A9DB6 F<C4 � � < �$�� 50 < 30 ?9F EB-

BF69FEF69AAB. 

�BK><, H<?PFD->BAF9=A9DO < @S7><9 >BAF9=A9DO F<C4 ���-�1� A9 D4EE@4FD<64RFES CDB-

9>FB@ 6 >4K9EF69 <A:9A9DAOI 54DP9DB6 < Q?9@9AFB6 @AB7B54DP9DAB= E<EF9@O 6 8B?7BEDBKAB= 

C9DEC9>F<69. 

�FBDB= 54DP9D 3 5GH9DAO= @4F9D<4? A4 BEAB69 59AFBA<FB6OI 7D4AG?, ;4CB?ASRM<= E6B-

5B8AB9 CDBEFD4AEF6B @9:8G GC4>B6>4@< $�" 6 BFE9>4I. 

%B7?4EAB CDB9>FAB= 8B>G@9AF4J<<, 5GH9DAO= @4F9D<4? 6OCB?AS9F <;B?<DGRMGR (CDBF<-

6BH<?PFD4J<BAAGR < CDBF<6B@<7D4J<BAAGR) HGA>J<R 6 F9K9A<9 300 ?9F.  

&D9F<= 54DP9D 3 59FBAAO9 EBBDG:9A<S EF9A < C9D9>DOF<= EBBDG:9A<= ;4IBDBA9A<S 

##�$". 

%DB> E?G:5O >BAEFDG>J<= 3 100 ?9F (A4 BEAB64A<< %# 63.13330-2012 «�9FBAAO9 < :9?9-

;B59FBAAO9 >BAEFDG>J<<» [48], F45?<JO 1 �"%& 27751-2014 [49], �"%& 31384-2017 [50]). 

+9F69DFO= 54DP9D 3 7?<ASAO= Q>D4A < 59AFBA<FB6O9 @4FO CB C9D<@9FDG (EF9AO, 8AB, C9-

D9>DOF<9) @B8G?PAOI EBBDG:9A<= ##�$". �?<ASAO= Q>D4A CB C9D<@9FDG 6OCB?AS9F <;B?<DG-

RMGR HGA>J<R 6 F9K9A<9 300 ?9F 3 GEF4AB6?9AAO= 6 CDB9>F9 EDB> E?G:5O 59; F9IA<K9E>B7B 

B5E?G:<64A<S < D9@BAF4. 

#SFO= 54DP9D 3 CB>DO64RM<= 7<8DB<;B?<DGRM<= Q>D4A, EBEFBSM<= <;: 

3 7<8DB<;B?<DGRM97B Q>D4A4 <; 7?<AO; 

3 8D9A4:AB7B E?BS (CB69DI 7?<AO) <; 7D46<=AB-C9EK4AB= E@9E<; 

3 ;4M<FAB7B E?BS <; 8DB5?9AB7B >4@AS; 

3 ;4M<FAB7B E?BS <; EG7?<A>4 < CBK69AAB-D4EF<F9?PAB7B CB>DB64. 
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�4AAOI CB EDB>4@ E?G:5O CB>DO64RM97B Q>D4A4 6 CDB9>FAB= 8B>G@9AF4J<< < @4F9D<4-

?4I B5BEAB64A<S ?<J9A;<< A9 CD98EF46?9AB.  

#DB9>FB@ CD98GE@BFD9A4 E9FP A45?R84F9?PAOI E>64:<A CB C9D<@9FDG EBBDG:9A<= ;4IB-

DBA9A<S, D4;D45BF4AO D9L9A<S CB @BA<FBD<A7G ;4 ##�$". �4AAOI CB EDB>4@ @BA<FBD<A74 CB-

E?9 ;4>DOF<S EBBDG:9A<= ;4IBDBA9A<S 6 CDB9>FAB= 8B>G@9AF4J<< < @4F9D<4?4I B5BEAB64A<S 

?<J9A;<< A9 CD98EF46?9AB. 

�B8B64S CDB<;6B8<F9?PABEFP ##�$" EBEF46?S9F 15000 @3 GC4>B6B> $�". $9:<@ D45BFO 

#�$" 3 250 8A9= 6 7B8G. 

#B CBF9AJ<4?PAB= D48<4J<BAAB= BC4EABEF<, ##�$" BFABE<FES > ІІІ >4F97BD<<: D48<4J<-

BAAB9 6B;89=EF6<9 CD< 6B;@B:AB= CDB9>FAB= 464D<< B7D4A<K<649FES F9DD<FBD<9= B5N9>F4, 

##�$" D4ECB?B:9A 6 7D4A<J4I E4A<F4DAB-;4M<FAB= ;BAO (�'# «#" « 4S>». 

�BCGEF<@4S EG@@4DA4S 4>F<6ABEFP $�", ;4IBD4A<649@OI 6 ##�$", CB 4?PH4 <;?GK4R-

M<@ AG>?<84@ (6>?RK4S FD4AEGD4AB6O9) EBEF46?S9F 2,3·1013 �>. �BCGEF<@4S EG@@4DA4S 4>F<6-

ABEFP $�" CB 59F4-<;?GK4RM<@ D48<BAG>?<84@ EBEF46?S9F 8,5·1017 �>. 

�?S ##�$" CB D9;G?PF4F4@ BJ9AB> 59;BC4EABEF< GEF4AB6?9AO ?B>4?PAO9 >D<F9D<< CD<-

9@?9@BEF<.  

 

1.1.4 &5E=8G5A:85 @5H5=8O ?> 70E>@>=5=8N $�" 2 &><A:>9 >1;. (3. %525@A:) 
#D<CB69DIABEFAO= CGA>F ;4IBDBA9A<S $�" 6 &B@E>B= B5?. CB EBEFBSA<R A4 2024 7. A4IB-

8<FES A4 EF48<< CDB9>F<DB64A<S. ##�$" CD98EF46?S9F EB5B= >B@C?9>E ;84A<= < EBBDG:9A<=, 

CD98A4;A4K9AAOI 8?S CD<ё@4, 6D9@9AAB7B ID4A9A<S, < B>BAK4F9?PAB= <;B?SJ<< >BA8<J<BA<DB-

64AAOI $�" >?4EEB6 3 < 4. "EAB6AB= <EFBKA<> CBEFGC?9A<S $�" 3 �" «%)�» (BFIB8O BF CDB-

<;6B8EF69AAB= 89SF9?PABEF< < 6O6B84 <; Q>EC?G4F4J<< B5N9>FB6 CD98CD<SF<S).  

"5M<= B5N9@ ;4IBDBA9A<S $�" 3 < 4 >?4EEB6 ;4 69EP C9D<B8 Q>EC?G4F4J<< (5DGFFB 3 E 

GK9FB@ GC4>B6B>) EBEF46?S9F 138 000 @3 [7], 6 FB@ K<E?9: 

 $�" 3 >?4EE4 3 43 000 @3; 

 $�" 4 >?4EE4 3 95 000 @3. 

#B CDB9>FG GC4>B6>< $�" D4;@9M4RFES 6 :9?9;B59FBAAOI B7D4:84RM<I >BAEFDG>J<SI E 

7454D<F4@< 185,8×24×6,3 @, D4ECB?B:9AAOI 6 896SFP DS8B6 [7]. $S8O K4EF<KAB <?< CB?ABEFPR 

(6 ;46<E<@BEF< BF D9?P9H4) ;47?G5?9AO 6 ;9@?R. � >4:8B@ DS8G D4;@9M49FES CB 6 SK99> 

;4IBDBA9A<S. �BAEFDG>J<S SK99> ;4IBDBA9A<S CD98EF46?9A4 A4 D<EGA>9 1.4. 
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$<EGAB> 1.4 3 �BAEFDG>J<S EBBDG:9A<= ;4IBDBA9A<S ##�$" 6 &B@E>B= B5?. 

 

!4 ;4IBDBA9A<9 6 ##�$" CBEFGC4RF GC4>B6>< $�" A4 BEAB69 >BAF9=A9DB6 F<C4 !��, 

��', ���, �$��, � �, $�" 6 @9F4??<K9E><I 5BK>4I < H<?PFD->BAF9=A9D4I ((�), GEF4AB6-

?9AAOI 6 @9F4??<K9E><I >?9FSI, 4 F4>:9 $�" 6 @S7><I >BAF9=A9D4I F<C4 ���-�1�. 

'C4>B6>< $�" 6 EBBDG:9A<SI ;4IBDBA9A<S D4;@9M4RFES 6 A9E>B?P>B SDGEB6: GC4>B6>< 

$�" >?4EE4 3 ;4A<@4RF A<:A<9 SDGEO (A<:9 GDB6AS ;9@?<), A48 A<@< D4;@9M4RFES GC4>B6>< 

$�" 4 >?4EE4. 'C4>B6>< $�" D4;@9M4RFES 6 EBBDG:9A<SI ;4IBDBA9A<S E CB@BMPR 6<?BKAB7B 

CB7DG;K<>4. 

%B7?4EAB CDB9>FAB= 8B>G@9AF4J<< A4 ##�$" 89=EF6G9F E<EF9@4 H<;<K9E><I 54DP9DB6 A4 

CGF< D4ECDBEFD4A9A<S $� E GEF4AB6?9AAO@< EDB>4@< E?G:5O, 6>?RK4RM4S CSFP 54DP9DB6. 

#9D6O= 54DP9D 3 EF9A>< >BAF9=A9DB6. %DB> E?G:5O :9?9;B59FBAAOI >BAF9=A9DB6 F<C4 

!��, ��', ��� CD< >BFBDB@ EBID4AS9FES <I D45BFBECBEB5ABEFP >4> <A:9A9DAB7B 54DP9D4 

(A9CDBA<J49@BEFP, @9I4A<K9E>4S CDBKABEFP) 6 ##�$", EBEF46?S9F A9 @9A99 300 ?9F. 

!4;A4K9AAO= EDB> E?G:5O @9F4??<K9E><I >BAF9=A9DB6 F<C4 � � < �$�� 50 < 30 ?9F EB-

BF69FEF69AAB. 

�BK><, H<?PFD->BAF9=A9DO < @S7><9 >BAF9=A9DO F<C4 ���-�1� A9 D4EE@4FD<64RFES CDB-

9>FB@ 6 >4K9EF69 <A:9A9DAOI 54DP9DB6 < Q?9@9AFB6 @AB7B54DP9DAB= E<EF9@O 6 8B?7BEDBKAB= 

C9DEC9>F<69. 

�FBDB= 54DP9D 3 5GH9DAO= @4F9D<4? A4 BEAB69 7?<A (E@9EP 59AFBA<F4 < C9E>4). �GH9DAO= 

@4F9D<4? CB84ёFES 6 EBBDG:9A<S ;4IBDBA9A<S K9D9; BF69DEF<S 6 69DIA9@ C9D9>DOF<< SK99> 

;4IBDBA9A<S.  

%B7?4EAB CDB9>FAB= 8B>G@9AF4J<<, 5GH9DAO= @4F9D<4? 6OCB?AS9F <;B?<DGRMGR (CDBF<-

6BH<?PFD4J<BAAGR < CDBF<6B@<7D4J<BAAGR) HGA>J<R 6 F9K9A<9, >4> @<A<@G@, 300 ?9F. � 

84?PA9=L9@ CDB8B?:49F 6OCB?ASFP HGA>J<R EBD5J<BAAB7B 54DP9D4. 

&D9F<= 54DP9D 3 59FBAAO9 EBBDG:9A<S EF9A < C9D9>DOF<= EBBDG:9A<= ;4IBDBA9A<S 

##�$". 
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%DB> E?G:5O >BAEFDG>J<= 3 100 ?9F (A4 BEAB64A<< %# 63.13330-2012 «�9FBAAO9 < :9?9-

;B59FBAAO9 >BAEFDG>J<<» [48], F45?<JO 1 �"%& 27751-2014 [49], �"%& 31384-2017 [50]). 

+9F69DFO= 54DP9D 3 7?<ASAO= ;4@B> <; :<DAB= @SFB= 7?<AO CB C9D<@9FDG (EF9AO, 8AB) 

EBBDG:9A<= ;4IBDBA9A<S ##�$". �?<ASAO= ;4@B> 6OCB?AS9F <;B?<DGRMGR < EBD5J<BAAGR 

HGA>J<< 6 F9K9A<9, >4> @<A<@G@, 500 ?9F. 

#SFO= 54DP9D 3 CB>DO64RM<= @AB7BE?B=AO= Q>D4A, EBEFBSM<= <;:  

3 7<8DB<;B?<DGRM97B Q>D4A4 <; 7?<AO < 59AFB@4FB6; 

3 ;4M<FAB-8D9A4:AB7B E?BS <; 7D46<S < C9E>4; 

3 CDBF<6BQDB;<BAAB7B CBK69AAB-D4EF<F9?PAB7B CB>DB64. 

#B>DO64RM<= Q>D4A 6OCB?AS9F <;B?<DGRMGR HGA>J<R 6 F9K9A<9, >4> @<A<@G@, 500 ?9F.  

�B8B64S CDB<;6B8<F9?PABEFP ##�$" EBEF46?S9F 10000 @3 GC4>B6B> $�". $9:<@ D45BFO 

#�$" 3 250 8A9= 6 7B8G. 

#DB9>FB@ CD98GE@BFD9A4 E9FP A45?R84F9?PAOI E>64:<A CB C9D<@9FDG EBBDG:9A<= ;4IB-

DBA9A<S, D4;D45BF4AO D9L9A<S CB @BA<FBD<A7G ;4 ##�$". �4AAOI CB EDB>4@ @BA<FBD<A74 CB-

E?9 ;4>DOF<S EBBDG:9A<= ;4IBDBA9A<S 6 CDB9>FAB= 8B>G@9AF4J<< < @4F9D<4?4I B5BEAB64A<S 

?<J9A;<< A9 CD98EF46?9AB. 

#B CBF9AJ<4?PAB= D48<4J<BAAB= BC4EABEF<, ##�$" BFABE<FES > ІІІ >4F97BD<<: D48<4J<-

BAAB9 6B;89=EF6<9 CD< 6B;@B:AB= CDB9>FAB= 464D<< B7D4A<K<649FES F9DD<FBD<9= B5N9>F4, 

##�$" D4ECB?B:9A 6 7D4A<J4I E4A<F4DAB-;4M<FAB= ;BAO �" «%)�». 

�?S ##�$" CB D9;G?PF4F4@ BJ9AB> 59;BC4EABEF< GEF4AB6?9AO ?B>4?PAO9 >D<F9D<< CD<-

9@?9@BEF<.  

 

1.1.5 "1>1I5=85 40==KE ?> @>AA89A:8< ?@>5:B0< ##�$" 

� $( 6698ёA 6 Q>EC?G4F4J<R B8<A < 6 CDBJ9EE9 EB;84A<S 9M9 864 ##�$" 8?S $�" >?4EEB6 

3 < 4. "5M<9 84AAO9 CB 6@9EF<@BEF<, @9EFG D4;@9M9A<S, EBEF46G 54DP9DB6 59;BC4EABEF< < 8DG-

7<@ C4D4@9FD4@ ##�$", 6>?RK4S 84AAO9 CB 6B;89=EF6<R A4 A4E9?9A<9 < B>DG:4RMGR ED98G 

CD<6989AO 6 @4F9D<4?4I B5BEAB64A<S ?<J9A;<< < BFK9FAOI 8B>G@9AF4I Q>EC?G4F<DGRM9= BD-

74A<;4J<< 3 (�'# «!" «$�"» [5-7, 51]. &9IA<K9E><9 D9L9A<S CB 6E9@ EBBDG:9A<S@ ;4IBDB-

A9A<S 84AAOI ##�$" <89AF<KAO 3 QFB CB?G;47?G5?ёAAO9 :9?9;B59FBAAO9 B7D4:84RM<9 >BA-

EFDG>J<<, CB89?ёAAO9 C9D97BDB8>4@< A4 BFE9><, 6 A<:ARR K4EFP >BFBDOI (A<:9 GDB6AS ;9@?<) 

GEF4A46?<64RFES GC4>B6>< $�" >?4EE4 3, 4 A48 A<@< D4;@9M4RFES GC4>B6>< $�" >?4EE4 4. � 

A<:A9= K4EF< B7D4:84RM<I >BAEFDG>J<= < CB C9D<@9FDG BD74A<;G9FES 54DP9D <; 7?<AO 3 7?<-

ASAO= ;4@B>. 'EF4A46?<649@O9 6 B7D4:84RM<9 >BAEFDG>J<< GC4>B6>< $�" EB;84AO A4 BEAB69 

:9?9;B59FBAAOI >BAF9=A9DB6 F<C4 !��, ��', ���, @9F4??<K9E><I >BAF9=A9DB6 F<C4 �$��, 
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� � < @9F4??<K9E><I 5BK9>. #GEFBFO @9:8G EF9A>4@< B7D4:84RM<I >BAEFDG>J<= < GC4>B6>4-

@< $�" ;4CB?ASRFES 5GH9DAO@< @4F9D<4?4@< A4 BEAB69 59AFBA<F4. 

!48 B7D4:84RM<@< >BAEFDG>J<S@< 6B;6B8<FES @AB7BE?B=AO= CB>DO64RM<= Q>D4A, EB-

EFBSM<= 6 BEAB6AB@ <; 7?<AO (CDBF<6BH<?PFD4J<BAAO= E?B=), M95AS <?< 7D46<S (;4M<FAB-

8D9A4:AO= E?B=) < D4EF<F9?PAB7B CB>DB64 (CDBF<6BQDB;<BAAO= E?B=). �BAEFDG>J<S CB>DO64-

RM97B Q>D4A4 8?S FDёI DBEE<=E><I ##�$" D4;D45BF4A4 >BAJ9CFG4?PAB < CB8?9:<F GFBKA9A<R 

CD< D4;D45BF>9 CDB9>FB6 ;4>DOF<S EBBDG:9A<= ;4IBDBA9A<S.  

"EAB6AO9 F9IA<K9E><9 I4D4>F9D<EF<>< EBBDG:9A<= ;4IBDBA9A<S DBEE<=E><I ##�$" CD<-

6989AO 6 F45?<J9 1.2. 

&45?<J4 1.2 3 )4D4>F9D<EF<>< EBBDG:9A<= ;4IBDBA9A<S DBEE<=E><I ##�$" 

#4D4@9FD 

�A4K9A<9 
##�$" 6 %69D8-
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(7. !B6BGD4?PE>) 
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(7. ";ёDE>) 

##�$" 6 &B@-
E>B= B5?. 
(7. %969DE>) 

�B8 66B84 6 Q>EC?G4F4J<R 2016 
2025  

(BD<9AF<DB6BKAB) 
2025  

(BD<9AF<DB6BKAB) 

&<C EBBDG:9A<= ;4IBDBA9A<S 
#B?G;47?G5?ёAAO=  

(GC4>B6>< $�" >?4EE4 3 D4;@9M4RFES CB8 GC4>B6>4@< $�" 
>?4EE4 4) 

�@9EF<@BEFP B5M4S 55 FOE. @3 225 FOE. @3 138 FOE. @3 

"5Nё@ ;4IBD4A<649@OI $�" 
>?4EE4 3 

16 FOE. @3 

(~30 % BF B5M9= 
6@9EF<@BEF< 
##�$") 

42 FOE. @3  

(~20 % BF B5M9= 
6@9EF<@BEF< 
##�$") 

95 FOE. @3 

(~30 % BF B5M9= 
6@9EF<@BEF< 
##�$") 

"5Nё@ ;4IBD4A<649@OI $�" 
>?4EE4 4 

39 FOE. @3 

(~70 % BF B5M9= 
6@9EF<@BEF< 
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A9A<S E69DIG 59FBA<DG9FES, B5D4;GS :9?9;B59FBAAO= >G5. !48 @B8G?S@< ;4IBDBA9A<S CBE?9 ;4-

CB?A9A<S < 59FBA<DB64A<S 6E9I BFE9>B6 6B;6B8<FES @AB7BE?B=AO= CB>DO64RM<= Q>D4A [81-84].  

#B8 BFE9>4@< ;4IBDBA9A<S CD98GE@BFD9A4 <AEC9>J<BAA4S 74?9D9S, 6 >BFBDB= D4;@9M4RF-

ES FDG5BCDB6B8O < BF5BDAO9 GEFDB=EF64 8?S >BAFDB?S 6B;@B:AOI CDBF9K9> 6B8O 6 BFE9>4I ;4-

IBDBA9A<S. 

 

$<EGAB> 1.7 3 !4;9@AO= ##�$" CSA 6B (D4AJ<< (E?964 3 @B8G?< ;4IBDBA9A<S 6 CDBJ9EE9 
EFDB<F9?PEF64, ECD464 3 EBBDG:9A<S ;4IBDBA9A<S CBE?9 ;4>DOF<S ##�$") [81-84] 

 

"5N9>F CSA EBEFB<F <; A9E>B?P><I 89ESF>B6 @B8G?9= ;4IBDBA9A<S. "5M4S 6@9EF<@BEFP 

@B8G?9= EBEF46?S9F B>B?B 1 @?A. @3 $�". �4AAO= ##�$" GEC9LAB Q>EC?G4F<DG9FES E 1992 7B84 

< 6 A4EFBSM99 6D9@S F9IA<K9E><9 D9L9A<S, D94?<;B64AAO9 8?S A97B, F<D4:<DGRFES 8?S 8DG7<I 

EFD4A.  

�A4?B7<KAO9 >BAEFDG>J<< ##�$" CD<ASFO 8?S ;4IBDBA9A<S $�" 6 �EC4A<< [85-87], 

�<F69 [88, 89], '>D4<A9 [90], �BD99 [91], �B?74D<< [92, 93] (D<EGA>< 1.8 ÷ 1.9). 

�?S ;4IBDBA9A<S %�" 6 84AAOI ##�$" <ECB?P;GRFES :9?9;B59FBAAO9 >BAF9=A9DO, 8?S 

;4IBDBA9A<S !�" 3 @9F4??<K9E><9 >BAF9=A9DO. '89?PA4S 4>F<6ABEFP < EBEF46 $�" F4>B6, KFB 

5B́?PL4S K4EFP ;4IBDBA9AAOI D48<BAG>?<8B6 8B?:A4 D4EC4EFPES 6 F9K9A<9 EDB>4 B>B?B 500 ?9F 

[94]. %DB> 698B@EF69AAB7B >BAFDB?S F4><I ##�$" EBEF46?S9F 8B 300 ?9F [95]. %K<F49FES, KFB 

8?S <A:9A9DAOI 54DP9DB6 59;BC4EABEF< QFB 8BEF<:<@O= EDB> E GKёFB@ Q6B?RJ<< <I E6B=EF6 6B 

6D9@9A<. �4AAO= EDB> BCD989?ёA F4>:9 <EIB8S <; GE?B6<= CBF9AJ<4?PAB7B 8B;B6B7B 6B;89=-
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EF6<S A4 A4E9?9A<9 CD< D94?<;4J<< EJ9A4D<S 6FBD:9A<S K9?B69>4 A9 5B?99 1 @�6/7B8. �; EJ9A4-

D<96 6FBD:9A<S D4EE@4FD<64RFES: EFDB<F9?PEF6B 8BDB7<, 6B;6989A<9 ;84A<=, 5GD9A<9 E>64:<A 

A4 @9EF9 ##�$" < 8DG7<9 EJ9A4D<<, >BFBDO9 @B7GF 5OFP D94?<;B64AO CBE?9 EASF<S 698B@-

EF69AAB7B >BAFDB?S. 

 

$<EGAB> 1.8 3 !4;9@AO9 EBBDG:9A<S ;4IBDBA9A<S 6 �EC4A<< (E69DIG) [85], �<F69 (6A<;G E?964) 
[88] < �BD99 (6A<;G ECD464) [91] 

 

!9E@BFDS A4 F<C<;4J<R D9L9A<= 8?S A4;9@AOI ##�$" 6 K4EF< CB8EF<?4RM97B Q>D4A4 

<ECB?P;GRFES D4;?<KAO9 D9L9A<S, E GKёFB@ 7<8DB79B?B7<K9E><I BEB59AABEF9= C?BM48><. �?S 

�B?74DE>B7B ##�$", A4CD<@9D, <AF9D9E9A BCOF CD<@9A9A<S @9EFAOI 7DGAFB6 (?ёEEB6) 6 BEAB69 

CB8EF<?4RM97B Q>D4A4, B59EC9K<64RM<I EBD5J<R D48<BAG>?<8B6 CD< <AH<?PFD4J<< 6B8O K9-

D9; EBBDG:9A<S ;4IBDBA9A<S (D<EGAB> 1.9) [93]. 

� �9?P7<< D94?<;G9FES CBIB:4S >BAJ9CJ<S A4;9@AB7B ##�$", AB CB;6B?SRM4S BEGM9EF6-

?SFP 8B?7B6D9@9AAB9 ID4A9A<9 $�" (E 6B;@B:ABEFPR <;6?9K9A<S GC4>B6B>) 8B CD<ASF<S D9L9-

A<S B ;4>DOF<< ##�$" 3 >BAJ9CJ<S F4> A4;O649@B7B B5D4F<@B7B ;4IBDBA9A<S.  
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$<EGAB> 1.9 3 !4;9@AO9 EBBDG:9A<S ;4IBDBA9A<S 6 �B?74D<< [93] 

 

�?S QFB7B BFE9>< 8?S ID4A9A<S / ;4IBDBA9A<S J9?<>B@ A4IB8SFES CB8 EF4J<BA4DAO@ G>DO-

F<9@ [96-99]. #D<ASF<9 D9L9A<S B5 B>BAK4F9?PAB= <;B?SJ<<, CBE?9 >BFBDB7B BEGM9EF6?S9FES 

;4CB?A9A<9 BFE9>B6 5GH9DAO@< @4F9D<4?4@<, D4;5BD>4 G>DOF<S, EB;84A<9 CB>DO64RM97B Q>D4-

A4, BF?B:9AB A4 A9BCD989?ёAAO= C9D<B8. �4AAB9 D9L9A<9 5G89F CD<A<@4FPES E GKёFB@ BCOF4 

Q>EC?G4F4J<< #�$" 6 8DG7<I EFD4A4I, 4 F4>:9 CB D9;G?PF4F4@ A45?R89A<S ;4 EBEFBSA<9@ GC4-

>B6B> 6 CDBJ9EE9 <I 8B?7B6D9@9AAB7B ID4A9A<S. 

�BAJ9CFG4?PAB CDBJ9EE ;4IBDBA9A<S 6 �9?P7<=E>B@ ##�$" BEGM9EF6?S9FES CB E?98GR-

M9= EI9@9: 

 $�" (6 5BK>4I <?< A464?B@) CB@9M4RF 6 :9?9;B59FBAAO9 >BAF9=A9DO. #GEFBFO 6 

>BAF9=A9D9 ;4CB?ASRF J9@9AFAO@ D4EF6BDB@, B5D4;GS F4><@ B5D4;B@ 98<AO= :9?9;B59FBAAO= 

5?B> (F.A. «monolith»). �4AAO= 5?B> S6?S9FES C9D6O@ 54DP9DB@ 59;BC4EABEF< 6 E<EF9@9 ;4IBDB-

A9A<S. 

 �BAF9=A9DO E B@BAB?<K9AAO@< $�" D4;@9M4RFES 6 @B8G?9 ;4IBDBA9A<S (:9?9;B59-

FBAAO= 5GA>9D E FB?EFO@< GE<?9AAO@< EF9A4@<). 'EF4AB6>4 >BAF9=A9DB6 CDB<;6B8<FES CB8 

G>DOF<9@, ;4M<M4RM9@ @B8G?P ;4IBDBA9A<S BF 6A9LA<I CD<DB8AOI H4>FBDB6. #BE?9 ;4CB?-

A9A<S @B8G?S BEGM9EF6?S9FES ;4EOC>4 GEF4AB6?9AAOI >BAF9=A9DB6 59AFBA<FAB= E@9EPR < BD-

74A<;4J<S :9?9;B59FBAAB7B C9D9>DOF<S. 

 '>DOF<9 89@BAF<DG9FES < A4 @B8G?9 ;4IBDBA9A<S BD74A<;G9FES ;4M<FAB9 CB>DOF<9, 

BEAB6G >BFBDB7B EBEF46?SRF E?B< 7?<AO, C9E>4, 79BF9>EF<?S < 7DGAF4 8?S 6OE48>< ;9?9AOI 

A4E4:89A<=.  

�BAEFDG>J<S 59?P7<=E><I EBBDG:9A<= ;4IBDBA9A<S CD98EF46?9A4 A4 D<EGA>9 1.10. 
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$<EGAB> 1.10 3 !4;9@AO9 EBBDG:9A<S ;4IBDBA9A<S 6 �9?P7<< (E69DIG E?964 3 C?4A C?B-
M48>< ##�$", E69DIG ECD464 3 EBBDG:9A<9 ;4IBDBA9A<S 6 D4;D9;9, 6A<;G E?964 3 6<8 A4 >BA-
EFDG>J<< 8?S E5BD4 6B;@B:AOI CDBF9K9>, 6A<;G ECD464 3 6<8 A4 ##�$" CBE?9 6B;6989A<S CB-

>DO64RM97B Q>D4A4) [96-99] 

 

%BEF46 CB>DO64RM97B Q>D4A4 8?S A4;9@AOI ##�$" 6 �9?P7<<, (D4AJ<< �EC4A<<, �B?74-

D<< (D<EGAB> 1.11) CD<5?<;<F9?PAB B8<A4>B6.  

#B>DO64RM<= Q>D4A EBEFB<F <;: 

 E?BS @9EFAB7B 7DGAF4 8?S ;4CB?A9A<S CGEFBF @9:8G EBBDG:9A<S@< ;4IBDBA9A<S < 

HBD@<DB64A<S G>?BAB6; 

 CDBF<6BH<?PFD4J<BAAB7B E?BS <; 7?<AO < DG?BAAOI 7<8DB<;B?<DGRM<I @4F9D<4?B6 

(59AFB@4FB6, CB?<QF<?9A4); 

 8D9A4:AB-;4M<FAB7B E?BS <; M95AS <?< 7D46<S; 

 CDBF<6BQDB;<BAAB7B E?BS (7DGAF < D4EF<F9?PAO= CB>DB6); 

 DG?BAAOI @4F9D<4?B6 (79BF9>EF<?P, 79BD9LёF>4), <ECB?P;G9@OI CD< 6B;6989A<< Q>D4-

A4 6B <;59:4A<9 BEOC4A<S EOCGK<I HD4>J<= < CDBA<>4A<S @9?><I EOCGK<I HD4>J<= 6 5B?99 

>DGCAO9.   
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$<EGAB> 1.11 3 �BAEFDG>J<S CB>DO64RM97B Q>D4A4 EBBDG:9A<S ;4IBDBA9A<S $�" 6  
�EC4A<< [86] 

 

� 59?P7<=E>B@ ##�$", F4>:9 >4> < 6B HD4AJG;E>B@ ##�$" CSA < 97B 4A4?B74I CD<@9A9-

A4 E<EF9@4 E <AEC9>J<BAAO@< 74?9D9S@< 8?S >BAFDB?S ;4 EBEFBSA<9@ EBBDG:9A<= ;4IBDBA9A<S, 

4 F4>:9 8?S E5BD4 < >BAFDB?S 6B;@B:AOI CDBF9K9> 6B8O.  

  

$<EGAB> 1.12 3 �BAEFDG>J<S E<EF9@O E5BD4 < >BAFDB?S 6B;@B:AOI CDBF9K9> A4;9@AB7B 
##�$" (E?964 3 EI9@4 E<EF9@O 59?P7<=E>B7B ##�$" [97], ECD464 3 6<8 A4 <AEC9>J<BAAGR 74-
?9D9R E FDG5BCDB6B84@< E5BD4 CDBF9K9> CB8 HD4AJG;E><@< EBBDG:9A<S@< ;4IBDBA9A<S [80]) 

 

%<EF9@4 E5BD4 < >BAFDB?S 6B;@B:AOI CDBF9K9> (D<EGAB> 1.12) CD98EF46?S9F EB5B= 8BEF4-

FBKAB E?B:AO= >B@C?9>E, EBEFBSM<= <; 9@>BEFAB7B B5BDG8B64A<S, FDG5BCDB6B8B6, >BAFDB?PAB-
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<;@9D<F9?PAOI CD<5BDB6, E<EF9@ <A:9A9DAB7B B59EC9K9A<S. &4>B= >B@C?9>E FD95G9F D97G?SD-

AB7B B5E?G:<64A<S < 8BEFGC4 C9DEBA4?4.  

#D<@9A9A<9 <AEC9>J<BAAOI 74?9D9= CB;6B?S9F >BAFDB?<DB64FP EBEFBSA<9 EBBDG:9A<= 

;4IBDBA9A<S ##�$", AB 6@9EF9 E F9@ EB;849F CBF9AJ<4?PAO9 >4A4?O E6S;< @9:8G 7D4A<J9= 

CB8EF<?4RM97B Q>D4A4 < 6A9LA9= ED98B=, 4 F4>:9 EB;84ёF FDG8ABEF<, E6S;4AAO9 E A9B5IB8<@B-

EFPR B5E?G:<64A<S 74?9D9= CBE?9 ;4>DOF<S ##�$".  

�BCDBEO CB CDB8B?:<F9?PABEF< Q>EC?G4F4J<< <AEC9>J<BAAOI 74?9D9= < ECBEB54@ <I ;4-

>DOF<S (;4CB?A9A<S 5GH9DAO@< @4F9D<4?4@<) A4 E97B8ASLA<= 89AP A4IB8SFES 6 CDBJ9EE9 D9-

L9A<S. 

 

1.2.2 �03;C1;ё==K5 A>>@C65=8O 70E>@>=5=8O, @0A?>;>65==K5 2 B@0=H5OE 8;8 
:>B;>20=0E 

"5N9>FO B>BAK4F9?PAB= <;B?SJ<<, 6 >BFBDOI GC4>B6>< $�" D4;@9M4RFES 6 FD4AL9SI <?< 

>BF?B64A4I, 5O?< B8A<@< <; C9D6OI EBBDG:9A<= ;4IBDBA9A<S $�". � F4><@ EBBDG:9A<S@ BF-

ABE<FES, A4CD<@9D, ##�$" �9FF< (Beatty), 6698ёAAO= 6 Q>EC?G4F4J<R 6 1962 7. 6 LF4F9 !96484, 

%,� (D<EGAB> 1.13). 

 

$<EGAB> 1.13 3 ##�$" �9FF< (E) 6 LF4F9 !96484, %,� (1962 7.) [100] 

 

%BBDG:9A<S ;4IBDBA9A<S ##�$" Beatty CD98EF46?SRF EB5B= CDBEFGR FD4AL9R 59; >4><I-

?<5B B7D4:84RM<I >BAEFDG>J<=, A4 8AB >BFBDB= G>?48O64RFES GC4>B6>< A<;>B4>F<6AOI BFIB-

8B6 6 @9F4??<K9E><I 5BK>4I < >BAF9=A9D4I. �47DG;>4 GC4>B6B> BEGM9EF6?S9FES A4 BF>DOFB@ 
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6B;8GI9. �DGAF, <;6?9KёAAO= CD< DOFP9 FD4AL9<, <ECB?P;G9FES 8?S B5D4FAB= ;4EOC>< < EB;84-

A<S CB>DO64RM97B Q>D4A4. "5N9>F A4IB8<FES 6 ;4EGL?<6B= CGEFOA9 �@4D7BE4, FD4AL9< 6ODO-

FO 6 C?BFAOI A9A4EOM9AAOI 4??R6<4?PAOI BF?B:9A<SI, KFB 84ёF CBF9AJ<4?PAO9 CD9<@GM9-

EF64 8?S ;4IBDBA9A<S $�". 

#BIB:<9 EBBDG:9A<S EB;8464?<EP 6 CDBL?B@ 69>9 < A4 8DG7<I C?BM48>4I %,�, D4ECB-

?B:9AAOI 6 LF4F4I �4L<A7FBA, �9AFG>><, �??<AB=E, !96484, !PR-�BD> < 2:A4S �4DB?<-

A4 [101-103].  

!9E@BFDS A4 5?47BCD<SFAO9 GE?B6<S D4;@9M9A<S 6 <FB79 K9FOD9 <; E9@< C?BM48B> (6 

LF4F4I !96484, �9AFG>><, �??<AB=E < !PR-�BD>) 5O?< ;4>DOFO <;-;4 B5A4DG:<6L9=ES @<7D4-

J<< D48<BAG>?<8B6. #D<K<A4@< 6OIB84 D48<BAG>?<8B6 S6?S?<EP: 

 A98BEF4FBKABEFP <A:9A9DAOI 54DP9DB6 59;BC4EABEF< (BEAB6AO@ 54DP9DB@ S6?S-

?4EP 6@9M4RM4S CBDB84); 

 A98BEF4FBKA4S <;GK9AABEFP 7<8DB79B?B7<K9E><I I4D4>F9D<EF<> C?BM48B> (A9-

E@BFDS A4 @4?B9 >B?<K9EF6B BE48>B6, I4D4>F9D < 86<:9A<9 7DGAFB6OI 6B8 CD<6B8<?< > CBEF9-

C9AAB@G 6O@O64A<R D48<BAG>?<8B6 <; @9EF ;4IBDBA9A<S); 

 BFEGFEF6<9 (6 FB 6D9@S) FD95B64A<= > HBD@9 $�", D4;@9M49@OI 6 ##�$", < B7D4-

A<K9A<= CB EB89D:4A<R 8B?7B:<6GM<I < E?45BEBD5<DG9@OI D48<BAG>?<8B6. 

� A4EFBSM99 6D9@S 6 %,� CDB8B?:49FES Q>EC?G4F4J<S CGA>FB6 ;4IBDBA9A<S A<;>B4>F<6-

AOI $�" FD4AL9=AB7B F<C4, E GKёFB@ BCOF4 Q>EC?G4F4J<< C9D6OI EBBDG:9A<= ;4IBDBA9A<S, 

F4>:9 <@9RFES C?4AO CB EB;84A<R F4>B7B ##�$" 8?S !�" 6 �4A489 [104]. 

�O5BD FD4AL9=AB7B ECBEB54 ;4IBDBA9A<S B5GE?B6?9A Q>BAB@<K9E><@< EBB5D4:9A<S@< 

(QFB B8<A <; A4<5B?99 CDBEFOI 64D<4AFB6 EB;84A<S ##�$"), 4 F4>:9 A4?<K<9@ 6 �@9D<>9 5?4-

7BCD<SFAOI 8?S F4>B7B ##�$" @9EF D4;@9M9A<S 3 D97<BAB6 E EGI<@ >?<@4FB@ < A<;><@ GDB6-

A9@ 7DGAFB6OI 6B8.  

!4CD<@9D, CB8;9@AO9 6B8O A4 C?BM48>9 ##�$" Andrews 6 LF4F9 &9I4E ;4?974RF A4 7?G-

5<A9 5B?99 150 @ BF BEAB64A<S EBBDG:9A<= ;4IBDBA9A<S (D<EGAB> 1.14). %GIB= :4D><= >?<@4F 

(@9A99 40 E@ BE48>B6 6 7B8) CB;6B?S9F ;4IBD4A<64FP $�" 6 QFB@ ##�$" 59; >4><I-?<5B <A:9-

A9DAOI E<EF9@, CD98A4;A4K9AAOI 8?S ;4M<FO BF BE48>B6. �;6?9K9AA4S CD< EB;84A<< >BF?B64A4 

>D4EA4S 7?<A4 <ECB?P;G9FES 8?S ;4EOC>< CGEFBF < 6B;6989A<S CB>DO64RM97B Q>D4A4. �?S ;4IB-

DBA9A<S <ECB?P;GRFES D4;?<KAO9 F<CO GC4>B6B>: 59FBAAO9, @9F4??<K9E><9, CB?<@9DAO9. �B-

CGE>49FES D4;@9M9A<9 6 ##�$" >DGCAB7454D<FAB7B D48<B4>F<6AB ;47DS;AёAAB7B B5BDG8B64A<S 

(A4CD<@9D, C4DB79A9D4FBDB6 �1%). 
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$<EGAB> 1.14 3 �4IBDBA9A<9 $�" 6 LF4F9 &9I4E, %,� [105] (E?964 3 ;4EOC>4 GC4>B6B> $�" 
7?<AB=, ECD464 3 EI9@4 D4;@9M9A<S EBBDG:9A<= ;4IBDBA9A<S) 

 

%DB>< 698B@EF69AAB7B >BAFDB?S ##�$" 6 %,� BCD989?9AO <EIB8S <; 4@9D<>4AE>B= 

>?4EE<H<>4J<< $�" [106], EB7?4EAB >BFBDB= BFIB8O, 8BCGEF<@O9 8?S D4;@9M9A<S 6 ##�$" 

89?SFES A4 FD< >?4EE4:  

 «class A» (B5Nё@A4S 4>F<6ABEFP <0.1 �</HGF3, EDB> CBF9AJ<4?PAB= BC4EABEF< 8B 100 ?9F); 

 «class B» (B5Nё@A4S 4>F<6ABEFP <2 �</HGF3, EDB> CBF9AJ<4?PAB= BC4EABEF< @9A99 300 ?9F); 

 «class C» (B5Nё@A4S 4>F<6ABEFP <7 �</HGF3, EDB> CBF9AJ<4?PAB= BC4EABEF< @9A99 500 ?9F). 

� %,� A4 E97B8ASLA<= 89AP 89=EF6G9F 4 FD4AL9=AOI ##�$": Clive (class A), Hanford 

(class C), Barnwell (class A, B, C), Andrews (class A, B, C). 

� �6DBC9 6 E9D98<A9 CDBL?B7B 69>4, F4>:9 >4> < 6 %,�, EB;8464?<EP EBBDG:9A<S ;4IBDB-

A9A<S FD4AL9=AB7B F<C4. #9D6O9 EBBDG:9A<S 5O?< EB;84AO 6 �9?<>B5D<F4A<< < (D4AJ<<. 

�6<8G BEB59AABEF9= >?<@4F4 < D4;@9M9A<S 84AAOI EFD4A 6OS6<?<EP CDB5?9@O E Q>EC?G4F4J<9= 

F4><I EBBDG:9A<=, F4> >4> BA< CB869D:9AO ;4FBC?9A<R 6B 6D9@S BE48>B6 < CD< E9;BAAB@ CB8-

ASF<< 7DGAFB6OI 6B8 [80]. � <FB79 (D4AJ<S C9D9L?4 A4 >BAJ9CJ<R A4;9@AB7B ;4IBDBA9A<S 

$�" [82], 4 6 �9?<>B5D<F4A<< 6 98<AEF69AAB@ 6 EFD4A9 J9AFD4?<;B64AAB@ ##�$" Drigg [107] 

FD4AL9=A4S >BAJ9CJ<S EBID4A<?4EP, AB 5O?4 @B89DA<;<DB64A4 (K4EFP FD4AL9= 5O?4 ;4>DOF4, 

GDB69AP ;47?G5?9A<S EBBDG:9A<= ;4IBDBA9A<S CB8ASF, CD98GE@BFD9AO 8BCB?A<F9?PAO9 54DP9-

DO 59;BC4EABEF<). 

##�$" Drigg [108] 89=EF6G9F 6 �9?<>B5D<F4A<< E 1950-I 7B8B6. �EFBD<K9E><9 ;4IBDBA9-

A<S A4 84AAB= C?BM48>9 D94?<;B64AO 6 CDBEFOI CDBFS:ёAAOI FD4AL9SI, D4ECB?B:9AAOI C4-

D4??9?PAB 8DG7 8DG7G 6 7?<ASAOI 7DGAF4I, E 6B;6989A<9@ @AB7BE?B=AB7B CB>DO64RM97B Q>D4A4.  

%B6D9@9AA4S K4EFP ##�$" CD98EF46?S9F EB5B= A9E>B?P>B ;47?G5?ёAAOI A4 7?G5<AG B>B?B 

5 @ L<DB><I 59FBA<DB64AAOI C?BM48B> E J9@9AFAB-59AFBA<FAO@< EF9A4@< CB C9D<@9FDG. !4 
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84AAO9 C?BM48>< ;47DG:4RFES 6 A9E>B?P>B SDGEB6 @9F4??<K9E><9 >BAF9=A9DO F<C4 ISO. #BE?9 

;4CB?A9A<S C?BM48B> CB69DI @4EE<64 >BAF9=A9DB6 8B?:9A 6B;6B8<FES @AB7BE?B=AO= CB>DO-

64RM<= Q>D4A, 98<AO= A4 6ER C?BM48>G ##�$" (D<EGAB> 1.15).  

 

$<EGAB> 1.15 3 #B?G;47?G5?ёAAO= ##�$" 8?S !�" 6 �9?<>B5D<F4A<<  
(CD464S K4EFP >GD74A4 (FD4AL9< 1-7) 3 ;4>DOF4S K4EFP #�$", ;47DG;>4 >BFBDB= BEGM9EF6?S?4EP E 
E9D98<AO CDBL?B7B 69>4 CB 1995 7., ?964S K4EFP (:ё?F4S) 3 ;47DG:49@4S 6 A4EFBSM99 6D9@S 

C?BM48>4) [107] 

 

�@9EF<@BEFP ##�$" Drigg EBEF46?S9F B>B?B 1 @?A. @3 $�". %DB> 698B@EF69AAB7B >BA-

FDB?S 3 100 ?9F. �4AAO= ##�$" CD98A4;A4K9A 8?S ;4IBDBA9A<S FB?P>B A<;>B4>F<6AOI BFIB8B6. 

�BAJ9CJ<S B>BAK4F9?PAB= <;B?SJ<< ED98A94>F<6AOI $�" 6 �9?<>B5D<F4A<S D4;D454FO649FES 

(D4EE@4FD<64RFES D4;?<KAO9 ECBEB5O, 6>?RK4S 79B?B7<K9E>B9 ;4IBDBA9A<9 6 #��$" [108]). 

� 3CBA<< B>BAK4F9?PA4S <;B?SJ<S A<;>B4>F<6AOI BFIB8B6 BEGM9EF6?S9FES 6 EBBDG:9A<-

SI, D4ECB?B:9AAOI 6 ;47?G5?ёAAOI >BF?B64A4I. %B7?4EAB SCBAE>B= >?4EE<H<>4J<< $�" [109], 

A4 7?G5<A9 8B 50 @ 8BCGE>49FES ;4IBD4A<64FP BFIB8O, EB89D:4M<9 CD9<@GM9EF69AAB >BDBF>B-

:<6GM<9 D48<BAG>?<8O. �?S F4><I BFIB8B6 6 1992 7. 6 D97<BA9 Rokkasho EB;84A ##�$", D4;-

@9M49@O= 6 >BF?B64A9 A4 7?G5<A9 BF 10 8B 16 @ (D<EGAB> 1.16). 

� BF?<K<9 BF %,�, 789 FD4AL9=AO9 ##�$" D4ECB?474RFES 6 CGEFOASI, SCBAE>4S C?B-

M48>4 D4;@9M9A<S ##�$" I4D4>F9D<;G9FES 5B́?PL<@ >B?<K9EF6B@ BE48>B6 < G@9D9AAB IB?B8-

AO@ >?<@4FB@. � E6S;< E QF<@ ##�$" BEA4M9AB 5B?99 E?B:AO@< <A:9A9DAO@< E<EF9@4@<, 

CBIB:<@< A4 E<EF9@O EB6D9@9AAOI A4;9@AOI ##�$", BC<E4AAOI 6 D4;89?9 1.2.1.  

%BBDG:9A<S ;4IBDBA9A<S ##�$" Rokkasho CD98EF46?SRF EB5B= :9?9;B59FBAAO9 B7D4:-

84RM<9 >BAEFDG>J<<, D4;89?ёAAO9 A4 BFE9>< (SK9=><). "7D4:84RM<9 >BAEFDG>J<< BEA4M9AO 

<AEC9>J<BAAO@< 74?9D9S@< 8?S E5BD4, >BAFDB?S < BF6B84 6B;@B:AOI CDBF9K9>. � SK9=>< E69D-
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IG ;47DG:4RFES GC4>B6>< $�" (EF4?PAO9 5BK><) E CB@BMPR >B;?B6B7B >D4A4, A4 >BFBDO= GEF4-

AB6?9AB G>DOF<9 8?S ;4M<FO ;BAO CDB6989A<S D45BF BF BE48>B6. 3K9=>< ;4IBDBA9A<S ;4>DO64-

RFES ENё@AO@< :9?9;B59FBAAO@< C?<F4@< (C?<FO EA<@4RFES A4 6D9@S ;47DG;>< GC4>B6B> 

$�"). #B @9D9 ;4CB?A9A<S SK99> ;4IBDBA9A<S CGEFBFO @9:8G GC4>B6>4@< $�" ;4CB?ASRFES 

J9@9AFAO@ D4EF6BDB@ (D<EGAB> 1.17). 

  

$<EGAB> 1.16 3 �4IBDBA9A<9 $�" 6 3CBA<< 6 D97<BA9 Rokkasho  
(E?964 3 6<8 A4 @B8G?< ;4IBDBA9A<S, ECD464 3 EI9@4 E BEAB6AO@< >BAEFDG>F<6AO@< D9L9A<S@< 

##�$") [110] 

 

 

$<EGAB> 1.17 3 ##�$" 6 D97<BA9 Rokkasho [110] 

(E69DIG 3 BC9D4J<< CB B5D4M9A<R E GC4>B6>4@< $�", 6A<;G 3 EI9@4 ;4CB?A9A<S CGEFBF J9-
@9AFAO@ D4EF6BDB@) 

 

#BE?9 ;4CB?A9A<S 6E9I SK99> ;4IBDBA9A<S A48 B7D4:84RM<@< >BAEFDG>J<S@< 6B;6B8<FES 

CB>DO64RM<= Q>D4A A4 BEAB69 59AFBA<FB6OI 7?<A, A4 >BFBDO= E69DIG G>?48O649FES E?B= @9EF-

AB7B 7DGAF4 @BMABEFPR BF 4 8B 9 @. 
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�@9EF<@BEFP ##�$" 6 D97<BA9 Rokkasho EBEF46?S9F 125 FOE. @3 $�". %DB> 698B@EF69A-

AB7B >BAFDB?S EBEF46?S9F 300 ?9F [110]. 

�A4?B7<KA4S SCBAE>B@G ##�$" Rokkasho >BAEFDG>J<S EBBDG:9A<= ;4IBDBA9A<S, D4;@9-

M49@OI 6 >BF?B64A9 A4 7?G5<A9 B>B?B 15 @ <ECB?P;G9FES 6 +9I<<, A4 C?BM48>9 �1% Dukovany, 

B8A4>B 8?S K9LE>B7B ##�$" A9 <ECB?P;G9FES G>DOF<9 8?S ;4M<FO ;BAO CDB6989A<S D45BF BF 

CB7B8AOI GE?B6<= (D<EGAB> 1.18). 

 

$<EGAB> 1.18 3 ##�$" 8?S A<;>B- < ED98A94>F<6AOI $�" 6 +9I<<, A4 C?BM48>9 �1%  
Dukovany [111] 

 

�47?G5?ёAAO9 ##�$" FD4AL9=AB7B F<C4 8?S A<;>B- < ED98A94>F<6AOI $�" Q>EC?G4F<DG-

RFES F4>:9 6 �A8<< [112, 113], 2�$ [114] < �<F49 [115]. 

% GKёFB@ CDB5?9@ FD4AL9=AOI EBBDG:9A<= E B56B8A9A<9@, CD< CDB9>F<DB64A<< ><F4=-

E>B7B ##�$" D4EE@4FD<64?<EP D4;?<KAO9 64D<4AFO BD74A<;4J<< 8D9A4:AOI E<EF9@  

(D<EGAB> 1.19) < D4;@9M9A<S GC4>B6B> $�" (D<EGAB> 1.20), 6 K4EFABEF< 3 D9L9A<9 E D4;@9M9-

A<9@ GC4>B6B> %�" CB8 GC4>B6>4@< !�" 6 B8A<I EBBDG:9A<SI ;4IBDBA9A<S 3 4A4?B7<KAB D9-

L9A<S@, CD<ASFO@ 8?S DBEE<=E><I ##�$" 6 &B@E>B=, %69D8?B6E>B= < +9?S5<AE>B= B5?.  

(D<EGA>< 1.2-1.4) [5-7]. � CBE?98EF6<< 5O?B CD<ASFB D9L9A<9 B D4;@9M9A<< 6 ><F4=E>B@ 

##�$" GC4>B6B> %�" < !�" D4;89?PAB 8DG7 BF 8DG74. 
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$<EGAB> 1.19 3 "8<A <; 64D<4AFB6 BD74A<;4J<< 8D9A4:AB= E<EF9@O FD4AL9=AOI EBBDG:9A<= 
;4IBDBA9A<S $�" 6 �<F49 (1 3 B7D4:84RM<9 >BAEFDG>J<<, 2 3 8D9A4:AO= FDG5BCDB6B8, 3 3 >B-

?B89J, 4 3 A4EBE, 5 3 FDG5BCDB6B8, 6 3 6B8BBF6B8A4S >4A46>4) [115] 

 

$<EGAB> 1.20 3 +9DF9: B7D4:84RM<I >BAEFDG>J<= 8?S A<;>B- < ED98A94>F<6AOI $�" ><F4=E>B-
7B ##�$" (1 3 GC4>B6>< %�", 2 3 GC4>B6>< !�", 3 3 B7D4:84RM<9 >BAEFDG>J<<, 4 3 8D9A4:-

A4S E<EF9@4) [115] 

 

"COF <ECB?P;B64A<S FD4AL9=AOI EBBDG:9A<= ;4IBDBA9A<S <@99FES F4>:9 6B (D4AJ<< < 

�EC4A<< CD<@9A<F9?PAB > ;484K9 B>BAK4F9?PAB= <;B?SJ<< BFIB8B6 >4F97BD<< "!�" [116, 117].  

 

1.2.3 #>475<=K5 A>>@C65=8O 70E>@>=5=8O 
�4IBDBA9A<9 !�" < %�" 6 CB8;9@AOI #�$" BEGM9EF6?S9FES <?< C?4A<DG9FES BEGM9EF6-

?SFP 6 �9D@4A<<, �9A7D<<, +9I<<, ,69=J4D<<, ,69J<<, (<A?SA8<<, %?B69A<<. � DS89 EFD4A 

CD<ASFB D9L9A<9 B ;4IBDBA9A<< !�" 6 A4;9@AOI <?< E?45B ;47?G5?ёAAOI ##�$", 4 ;4IBDBA9-

A<9 %�" 6 CB8;9@AOI #�$". � F4><@ EFD4A4@ BFABE<FES, A4CD<@9D, �9?<>B5D<F4A<S. 

#B8;9@AO9 EBBDG:9A<S ;4IBDBA9A<S 8?S !�" < %�" <@9RF D4;AGR >BAEFDG>J<R: 6 6<89 

L4IF E 6OIB8B@ GEFPS A4 8A96AGR CB69DIABEFP < L4IF, E6B8 >BFBDOI E>DOF CB8 ;9@?ё=, 6 6<89 

CB8;9@AOI 7BD<;BAF4?PAOI 6OD45BFB> D4;?<KAB= >BAH<7GD4J<<, E6S;4AAOI E 8A96AB= CB69DI-

ABEFPR >4> 69DF<>4?PAO@< EF6B?4@<, F4> < A4>?BAAO@< EN9;84@<. 

%BBDG:9A<9 ;4IBDBA9A<S !�" < %�" ##�$" Vrbina [118] 6 %?B69A<< CD98EF46?S9F EB-

5B= L4IFG, CDBIB8>4 >BFBDB= 6OCB?A9A4 E 8A96AB= CB69DIABEF<. �<4@9FD L4IFO B>B?B 27 @, 

7?G5<A4 B>B?B 55 @. !<:ASS K4EFP L4IFO, 6 >BFBDB= 8B?:AO D4;@9M4FPES $�", A4IB8<FES 6 

FD9F<KAB@ E?B9 @<BJ9AB6B7B <?4 E >BQHH<J<9AF4@< CDBA<J49@BEF< BF 10-9 8B 10-7 @/E, >BFBDO= 

D4ECB?B:9A CB8 C9EK4AB37D46<=AO@< BF?B:9A<S@< D9>< %464 (D<EGAB> 1.21).  

#�$" Vrbina D4EEK<F4AB A4 CD<ё@ B>B?B 18 FOE. @3 $�". 'C4>B6>< $�" CD98EF46?SRF 

EB5B= :9?9;B59FBAAO9 >BAF9=A9DO E GEF4AB6?9AAO@< 6 A<I @9F4??<K9E><@< 5BK>4@<. !4 6D9-
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@S ;47DG;>< GC4>B6B> $�" A48 L4IFB= GEF4A46?<649FES EBBDG:9A<9 8?S ;4M<FO ;BAO CDB6989-

A<S D45BF BF BE48>B6. #B8 G>DOF<9@ D4;@9M49FES >B;?B6B= >D4A. %F9AO L4IFO 6OCB?A9AO <; 

59FBA4. � A<:A9= K4EF< L4IFO CD98GE@BFD9AB BEAB64A<9 <; 59FBA4, ECBEB5AB7B CDBCGE>4FP 6B-

8G, CB8 >BFBDO@ D4;@9M49FES <AEC9>J<BAA4S 74?9D9S, BEA4M9AA4S FDG5BCDB6B84@< < A4EBE4@< 

8?S E5BD4 < BF6B84 6B;@B:AOI CDBF9K9>. �AEC9>J<BAA4S 74?9D9S E6S;4A4 E 8A96AB= CB69DIAB-

EFPR 6ECB@B74F9?PAO@ EF6B?B@, <ECB?P;GRM<@ES 8?S 8BEFGC4 C9DEBA4?4 < CDB>?48>< FDG5B-

CDB6B8B6 E<EF9@O BF6B84 CDBF9K9>.  

  

$<EGAB> 1.21 3 #B8;9@AB9 EBBDG:9A<9 ;4IBDBA9A<S 6 6<89 L4IFO 8?S !�" < %�" 6  
%?B69A<< [119] 

 

#DB9>F ;4>DOF<S EBBDG:9A<S ;4IBDBA9A<S #�$" Vrbina CD98CB?4749F ;4CB?A9A<9 L4IFO 

BF 69DI4 GC4>B6B> $�" 8B 8A96AB= CB69DIABEF< 7?<AB=. &B?M<A4 7?<A<EFB7B E?BS EBEF46?S9F 

B>B?B 15 @. #�$" CB EBEFBSA<R A4 2024 7B8 A4IB8<FES 6 ;469DL4RM9= EF48<< EFDB<F9?PEF64. 

�6B8 #�$" 6 Q>EC?G4F4J<R C?4A<DG9FES 6 2028 7. %DB> 698B@EF69AAB7B >BAFDB?S ;4 ##�$" 

5G89F EBEF46?SFP 300 ?9F. 

,4IFO EBCBEF46<@B7B E #�$" Vrbina D4;@9D4, AB CB?ABEFPR ?B>4?<;B64AAO9 CB8 ;9@?ё= 

(59; 6OIB84 GEFPS L4IFO A4 8A96AGR CB69DIABEFP), <ECB?P;GRFES 8?S ;4IBDBA9A<S %�" 6 ,69-

J<< < �BD99 < 8?S ;4IBDBA9A<S !�" < %�" 6 (<A?SA8<< (D<EGAB> 1.22).  

� L698E>B@ CB8;9@AB@ #�$" SFR GC4>B6>< %�" D4;@9M4RFES 6 L4IF9, 4 !�" 3 6 K9FO-

DёI 7BD<;BAF4?PAOI 6OD45BF>4I 8?<AB= 160 @. �?S B59EC9K9A<S A48ё:AB= <;B?SJ<< GC4>B6B> E 
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%�", @9:8G :9?9;B59FBAAO@< EF9A>4@< L4IFO < 6@9M4RM9= CBDB8B= CD98GE@BFD9A 59AFBA<-

FB6O= E?B=.  

 

 

$<EGAB> 1.22 3 #B8;9@AO9 EBBDG:9A<S ;4IBDBA9A<S 6 6<89 L4IF 6 ,69J<< (E69DIG E?964) [120], 

(<A?SA8<< (E69DIG ECD464) [121], �BD99 (6A<;G) [122] 

 

�?S #�$" 6 ,69J<<, (<A?SA8<< < �BD99 I4D4>F9D9A CD<5?<;<F9?PAB B8<A4>B6O= A45BD 

54DP9DB6 59;BC4EABEF<: GC4>B6>< $�" A4 BEAB69 :9?9;B59FBAAOI >BAF9=A9DB6 8?S %�" < @9-

F4??<K9E><I >BAF9=A9DB6 8?S !�", 59FBAAO9 EF9A>< L4IFO, 5GH9DAO= @4F9D<4? A4 BEAB69 

59AFBA<F4 8?S %�" < J9@9AF4 8?S !�" < >D<EF4??<K9E><9 6@9M4RM<9 HBD@4J<<. �?G5<A4 EB-

BDG:9A<= ;4IBDBA9A<S 6 ,69J<< 360 @, 6 (<A?SA8<< 3 8B 110 @, 6 �BD99 3 210 @ (130 @ A<:9 

GDB6AS @BDS).  

%BBDG:9A<S ;4IBDBA9A<S 8?S !�" < %�" 6 6<89 7BD<;BAF4?PAOI CDBFS:9AAOI 6OD45B-

FB> (>4@9D, FBAA9?9=) Q>EC?G4F<DGRFES 6 �9A7D<<, 6 #�$" Bataapati [123], 66989AAO@ 6 Q>EC?G-

4F4J<R 6 2012 7. �4AAO= #�$" CD98A4;A4K9A 8?S ;4IBDBA9A<S A<;>B- < ED98A94>F<6AOI $�" E 

B7D4A<K9AAO@ EB89D:4A<9@ 8B?7B:<6GM<I D48<BAG>?<8B6. #�$" D4;@9M49FES 6 E>4?PAB@ 

@4EE<69 A4 7?G5<A9 B>B?B 250 @ < D4EEK<F4A A4 CD<ё@ 40 FOE. @3 $�". 

%BBDG:9A<S ;4IBDBA9A<S #�$" Bataapati CD98EF46?SRF EB5B= L9EFP >4@9D 6 7D4A<FAB@ 

@4EE<69, EB98<AёAAO9 E 8A96AB= CB69DIABEFPR 86G@S A4>?BAAO@< FBAA9?S@< 8?<AB= 1,7 >@ E 

G7?B@ A4>?BA4 10 (D<EGAB> 1.23). 

"C<E4AAO9 6OL9 CB F9>EFG EBBDG:9A<S ;4IBDBA9A<S EB;84AO EC9J<4?PAB CB8 ;484KG 

B>BAK4F9?PAB= <;B?SJ<< $�". �I 7454D<FO < >BAH<7GD4J<S <;A4K4?PAB D4;D45BF4AO 8?S D4;-
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@9M9A<S GC4>B6B> $�" < ;4CB?A9A<S CGEFBF 5GH9DAO@ @4F9D<4?B@ E GKёFB@ 7<8DB79B?B7<K9-

E><I BEB59AABEF9= C?BM48><. #D< QFB@ 6 +9I<< < �9D@4A<< <@99FES BCOF <ECB?P;B64A<S EG-

M9EF6GRM<I CB8;9@AOI 6OD45BFB>, BEF46L<IES CBE?9 ;4>DOF<S DG8A<>B6 CB?9;AOI <E>BC49-

@OI.  

� +9I<< ;4IBDBA9A<9 $�" BEGM9EF6?S9FES E >BAJ4 1960-I 7B8B6 6 5O6L9@ <;69EFAS>B6B@ 

DG8A<>9 Richard [125]. � �9D@4A<< ;4IBDBA9A<9 $�" BEGM9EF6?S?BEP 6 5O6L<I EB?SAOI DG8-

A<>4I A4 B5N9>F4I ASSE (E 1967 CB 1978 7B8O) [126] < Morsleben (E 1970-I CB 1998 7B8O) [127], 

C?4A<DG9FES EB;84A<9 #�$" A4 BEAB69 6O6989AAB7B <; Q>EC?G4F4J<< :9?9;BDG8AB7B DG8A<>4 

Konrad [128]. 

 

$<EGAB> 1.23 3 #B8;9@AO9 EBBDG:9A<S ;4IBDBA9A<S 6 6<89 >4@9D 6 �9A7D<<  
(E?964 3 >BAH<7GD4J<S CB8;9@AOI 6OD45BFB> #�$", ECD464 E9K9A<9 B8AB= <; >4@9D ;4IBDBA9-

A<S (IK-4) [124] 

 

�?S #�$" Richard (+9I<S) I4D4>F9DAO A95B?PL<9 E9K9A<S CB8;9@AOI 6OD45BFB>, 6 FB 

6D9@S >4>, A4CD<@9D, 6 #�$" Morsleben (�9D@4A<S) ;4IBDBA9A<9 $�" BEGM9EF6?S?BEP 6 6OD4-

5BF>4I 5B?PLB7B B5Nё@4 E 6OEB><@ E6B8B@ (D<EGAB> 1.24).  

!4?<K<9 5B?PL<I B5Nё@B6 CGEFBF 6 F4><I EBBDG:9A<SI >4> Morsleben FD95G9F EBBF69F-

EF6GRM<I B5Nё@B6 B5D4FAB= ;4EOC><, KFB G8BDB:49F EFB<@BEFP ;4>DOF<S #�$". � #�$" 

Morsleben D45BFO CB ;4EOC>9 5GH9DAO@ @4F9D<4?B@ CB8;9@AOI 6OD45BFB>, 6 >BFBDOI D4;@9-

M9AO $�", ;469DL9AO. �?S EBBDG:9A<= ;4IBDBA9A<S Richard 6BCDBEO ;4CB?A9A<S CGEFBF 6 6O-

D45BF>4I CB>4 A9 D9L9AO 3 A9E@BFDS A4 @9APL<9, CB ED46A9A<R E DG8A<>4@< Morsleben, B5Nё-

@4@< CGEFBF, <I >B?<K9EF6B < >BAH<7GD4J<S A9 CB;6B?SRF D4;D45BF4FP CDBEFO9 < Q>BAB@<K9E>< 

CD<9@?9@O9 D9L9A<S CB <I ;4CB?A9A<R 5GH9DAO@< @4F9D<4?4@<. 
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$<EGAB> 1.24 3 #B8;9@AO9 EBBDG:9A<S ;4IBDBA9A<S 6 ;4>DOFOI DG8A<>4I CB 8B5OK9 CB?9;AOI 
<E>BC49@OI (E?964 3 #�$" Richard, +9I<S [125], ECD464 - #�$" Morsleben, �9D@4A<S) [127] 

 

#�$" A4 @9EF9 EB?SAB7B DG8A<>4 ASSE (�9D@4A<S) 6 A4EFBSM99 6D9@S 6O6B8<FES <; Q>E-

C?G4F4J<< CB CD<K<A9 6OS6?9AAB7B 6 1988 7. E6<M4 EB?SAB7B D4EF6BD4, CBF9AJ<4?PAB ECBEB5AB-

7B D4;@OFP GC4>B6>< $�". � K<E?9 64D<4AFB6 6O6B84 <; Q>EC?G4F4J<< D4EE@4FD<649FES 6 FB@ 

K<E?9 < <;6?9K9A<9 GC4>B6B> $�" <; DG8A<>4 < ;4IBDBA9A<9 6 AB6B@ @9EF9. 

% GKёFB@ BCOF4 Q>EC?G4F4J<< CB8;9@AOI 6OD45BFB> #�$" 6 CDBL?B@ 69>9 CDB9>F EB6D9-

@9AAB7B #�$" Konrad 8?S !�" < %�" CD98CB?4749F EB;84A<9 AB6OI CB8;9@AOI 6OD45BFB> 6 

EGM9EF6GRM9@ ;4>DOFB@ :9?9;BDG8AB@ DG8A<>9. 

'C4>B6>< $�" C?4A<DG9FES D4;@9M4FP 6 7BD<;BAF4?PAOI E6B8K4FOI 6OD45BF>4I (FBAA9-

?SI ;4IBDBA9A<S) L<D<AB= 7 @, 6OEBFB= 6 @ < 8?<AB= 8B  

1 >@. $4EEFBSA<9 @9:8G FBAA9?S@< ;4IBDBA9A<S EBEF46?S9F 28 @ (FB?M<A4 J9?<>4). � CB8;9@-

AB= K4EF< GC4>B6>< C9D9@9M4RFES CB7DG;K<>4@< 6 FBAA9?< ;4IBDBA9A<S < G>?48O64RFES 6 

LF459?P, ;4CB?ASS E9K9A<9 FBAA9?S. #B @9D9 ;4CB?A9A<S FBAA9?S K9D9; >4:8O9 50 @ HBD@<DG-

RFES E9>J<< 3 @4EE<6 >BAF9=A9DB6 ;4>DO649FES 59FBAAB= C9D97BDB8>B= < K9D9; E<EF9@G FDG5B-

CDB6B8B6, CDB?B:9AAGR 6 69DIA9= K4EF< FBAA9?S, CB849FES 5GH9DAO= @4F9D<4?, ;4CB?ASS CDB-

EFD4AEF6B @9:8G >BAF9=A9D4@<. � >4K9EF69 GC4>B6B> 8?S ;4IBDBA9A<S <ECB?P;GRFES :9?9;B59-

FBAAO9 < @9F4??<K9E><9 >BAF9=A9DO (D<EGAB> 1.25).  

"5N9>FO ;4IBDBA9A<S #�$" Konrad D4;@9M4RFES A4 7?G5<A9 BF 800 8B 1300 @ 6 BB?<FB-

6OI <;69EFAS>4I, A4IB8SM<IES CB8 E?B9@ 7?<A @BMABEFPR BF 160 8B 400 @, F.9. Konrad, F4>:9 

>4> ASSE < Morsleben BFABE<FES > CGA>F4@ 7?G5<AAB7B ;4IBDBA9A<S (#��$"), KFB 8?S ;484K 

B>BAK4F9?PAB= <;B?SJ<< !�" < %�" S6?S9FES D98>B= CD4>F<>B=. �DB@9 �9D@4A<< ;4IBDBA9A<9 

!�" < %�" 6 #��$" C?4A<DG9FES BEGM9EF6?SFP FB?P>B 6 ,69=J4D<< [129] < �4A489 [130]. 
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$<EGAB> 1.25 3 #B8;9@AO9 EBBDG:9A<S ;4IBDBA9A<S #�$" Konrad, �9D@4A<S [128] 

 

1.3 "1>1I5=85 <8@>2>3> >?KB0 

#B 84AAO@  ���&1 [131] 6 A4EFBSM99 6D9@S 6B 6E9@ @<D9 59;BC4EAB HGA>J<BA<DG9F 

B>B?B 40 B5N9>FB6 8?S CD<CB69DIABEFAB7B ;4IBDBA9A<S A<;>B- < ED98A94>F<6AOI $�" E B7D4-

A<K9AAO@ EB89D:4A<9@ 8B?7B:<6GM<I D48<BAG>?<8B6, < B:<849FES, KFB 6 5?<:4=L9@ 5G8G-

M9@ 5G8GF 66989AO 6 Q>EC?G4F4J<R 9M9 A9E>B?P>B 89ESF>B6 B5N9>FB6. ">B?B FD9F< EFD4A, 6 >B-

FBDOI D4ECB?B:9AO 4FB@AO9 EF4AJ<<, A9 <@9RF 89=EF6GRM<I B5N9>FB6 8?S ;4IBDBA9A<S BFIB-

8B6 A<;>B7B < ED98A97B GDB6AS 4>F<6ABEF<. %D98< A<I A9E>B?P>B >DGCAOI S89DAOI EFD4A, 

6>?RK4S, A4CD<@9D, �4A48G (25 D94>FBDB6) < ,69=J4D<R (CSFP D94>FBDB6). � QF<I EFD4A4I BF-

IB8O 6 A4EFBSM99 6D9@S ID4ASFES A4 C?BM48>4I 4FB@AOI Q?9>FDBEF4AJ<= <?< 6B 6D9@9AAOI 

ID4A<?<M4I BFIB8B6. 

%6989A<S CB @<DB6O@ CD4>F<>4@ B>BAK4F9?PAB= <;B?SJ<< $�" EB5D4AO < E<EF9@4F<;<-

DB64AO 6 DS89 CG5?<>4J<= [101, 132-135] < E5BDA<>4I  ���&1 [71, 77, 95, 136, 137]. 

� K4EF< ;4IBDBA9A<S !�" < %�" B5;BD EGM9EF6GRM<I ECBEB5B6 ;4IBDBA9A<S CD98EF46-

?9A 6 [101, 133, 134, 136]. "5;BDO CB @4F9D<4?4@ < >BAEFDG>J<S@ >BAF9=A9DB6 8?S ;4IBDBA9A<S 

!�" < %�" CD98EF46?9AO 6 [138, 139]. 

� F45?<J9 �.2 #D<?B:9A<S � A4 BEAB64A<< <EFBKA<>B6 [71 3 146] CD<6989AO 84AAO9 CB 

ECBEB54@ ;4IBDBA9A<S, 6@9EF<@BEF<, @9EF9 < 7?G5<A9 D4;@9M9A<S, EDB>4@ 698B@EF69AAB7B >BA-

FDB?S CGA>FB6 ;4IBDBA9A<S !�" < %�" 8?S 6E9I EFD4A, 6 >BFBDOI CD<ASF4 EFD4F97<S B>BAK4-

F9?PAB= <;B?SJ<< $�", 6 >BFBDOI Q>EC?G4F<DB64?<EP <?< Q>EC?G4F<DGRFES #�$", 4 F4>:9 8?S 
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EFD4A, 6 >BFBDOI CB>4 A9 EB;84AO #�$", AB <@9RFES >BA>D9FAO9 C?4AO CB <I EB;84A<R. � F45-

?<J9 �.2 A9 CD<6B8SFES 84AAO9 CB CGA>F4@ ;4IBDBA9A<S, EB;84AAO@ 6 E9D98<A9 CDBL?B7B 69>4, 

>BFBDO9 ;4>DOFO < BCOF Q>EC?G4F4J<< >BFBDOI CD<;A4A A9 G84KAO@ (>4> CD46<?B, QFB FD4A-

L9=AO9 EBBDG:9A<S 59; >4><I-?<5B <A:9A9DAOI 54DP9DB6 59;BC4EABEF<). 

� D4;AOI EFD4A4I <ECB?P;GRFES D4;?<KAO9 ECBEB5O ;4IBDBA9A<S !�" < %�": B>BAK4-

F9?PA4S <;B?SJ<S F4><I BFIB8B6 BEGM9EF6?S9FES 6 A4;9@AOI, ;47?G5?ёAAOI, ED98A97?G5<AAOI < 

84:9 7?G5<AAOI #�$", BF?<K4RM<IES >4> CB CB>4;4F9?S@ 59;BC4EABEF<, F4> < CB EFB<@BEF<.  

� DS89 EFD4A 6O5BD ECBEB54 ;4IBDBA9A<S !�" < %�" BCD989?ёA 59; GKёF4 Q>BAB@<K9E><I 

H4>FBDB6 3 <EIB8S <; A4J<BA4?PAB7B ;4>BAB84F9?PEF64. !4CD<@9D, 6 �9D@4A<< < ,69=J4D<< A4 

;4>BAB84F9?PAB@ GDB6A9 6E9 $�" CB8?9:4F 7?G5<AAB@G ;4IBDBA9A<R, A9E@BFDS A4 FB KFB QFB 

A4<5B?99 8BDB7BEFBSM<= ECBEB5 ;4IBDBA9A<S, CBF9AJ<4? CB <;B?SJ<< $�" >BFBDB7B <;5OFBK9A 

8?S A<;>B- < ED98A94>F<6AOI BFIB8B6.  

�A4?<; EFB<@BEFAOI CB>4;4F9?9= D4;?<KAOI 64D<4AFB6 ;4IBDBA9A<S $�" 6OCB?A9A 6 

[147-155]. �?RK96O@ H4>FBDB@, B>4;O64RM<@ 6?<SA<9 A4 G89?PAGR EFB<@BEFP ;4IBDBA9A<S 

$�", S6?S9FES ECBEB5 B>BAK4F9?PAB= <;B?SJ<< (CD<CB69DIABEFAO= <?< CB8;9@AO= 3 ED98A9-

7?G5<AAO=) < 6@9EF<@BEFP #�$" (B5Nё@).  

�A4?<; ;46<E<@BEF< EFB<@BEF< ;4IBDBA9A<S >G5B@9FD4 $�" BF B5N9@B6 EBBDG:9A<= ;4-

IBDBA9A<S (D<EGAB> 1.26) [155] CB>4;O649F @AB7B>D4FAB9 EB>D4M9A<9 G89?PAB= EFB<@BEF< ;4-

IBDBA9A<S $�" E G69?<K9A<9@ 6@9EF<@BEF< #�$". 1FB B5NSEAS9F @<DB6GR CD4>F<>G 6B;6989-

A<S >DGCAOI J9AFD4?<;B64AAOI B5N9>FB6 B>BAK4F9?PAB= <;B?SJ<< BFIB8B6. %FD4AO, A4D454FO-

64RM<9 5B?PL<9 >B?<K9EF64 $�" (�9?<>B5D<F4A<S, (D4AJ<S, %,�), Q>EC?G4F<DGRF CGA>FO 

B>BAK4F9?PAB= <;B?SJ<<, D4EEK<F4AAO9 A4 ;4IBDBA9A<9 B>B?B 1 @?A. @3 BFIB8B6. 

 

$<EGAB> 1.26 3 �46<E<@BEFP EFB<@BEF< ;4IBDBA9A<S $�" BF 6@9EF<@BEF< #�$" [155] 
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�4:8O= ECBEB5 B>BAK4F9?PAB= <;B?SJ<< $�" <@99F E6B< 8BEFB<AEF64 < A98BEF4F>< < 6O-

5BD FB7B <?< <AB7B 64D<4AF4 ;4IBDBA9A<S 8B?:9A BEGM9EF6?SFPES E GKёFB@ EFB<@BEFAOI CB>4-

;4F9?9= #�$". �BEFB<AEF64 < A98BEF4F>< D4;?<KAOI ECBEB5B6 ;4IBDBA9A<S $�" CD98EF46?9AO 

6 F45?<J9 1.4. 

&45?<J4 1.4 3 8BEFB<AEF64 < A98BEF4F>< D4;?<KAOI ECBEB5B6 ;4IBDBA9A<S $�" 

�BAEFDG>J<S  
#�$" 

�BEFB<AEF64 !98BEF4F>< 

!4;9@AO=   !96OEB><9 >4C<F4?PAO9 ;4FD4FO A4 EFDB<-
F9?PEF6B  

  9A99 :9EF><9 FD95B64A<S > 79B?B7<< 
GK4EF>4 

 #DBEFBF4 FD4AECBDFAB-F9IAB?B7<K9E>B= 
EI9@O ;47DG;>< GC4>B6B> 

 

 �?<SA<9 E9;BAAOI >B?954A<= 
F9@C9D4FGD 

 �B?PL<9 C?BM48< BFKG:849-
@B= F9DD<FBD<< 

 %?B:A4S @AB7BE?B=A4S >BA-
EFDG>J<S CB>DO64RM97B 
Q>D4A4 

 !9B5IB8<@BEFP B5E?G:<64A<S 
CB>DO64RM97B Q>D4A4; 

 +G6EF6<F9?PABEFP > 6A9LA<@ 
6B;89=EF6<S@ (BEB59AAB A4 
C9D<B8 ;47DG;><) 

�47?G5?9AAO= 

(FD4AL9=AO=) 
 !96OEB><9 >4C<F4?PAO9 ;4FD4FO A4 EFDB<-
F9?PEF6B  

 #DBEFBF4 FD4AECBDFAB-F9IAB?B7<K9E>B= 
EI9@O ;47DG;>< GC4>B6B> 

  9APL<9 7454D<FO CB>DO64RM97B Q>D4A4 
CB ED46A9A<R E A4;9@AO@ #�$" 

 &9 :9 A98BEF4F><, KFB < G 
A4;9@AB7B 64D<4AF4, C?RE: 
 8BCB?A<F9?PAO9 B5Nё@O 
;9@?SAOI D45BF; 
 6B;@B:ABEFP B56B8A9A<S 
CD< >B?954A<< GDB6AS 7DGAFB-
6OI 6B8. 

#B8;9@AO=  

(ED98A9- 
7?G5<AAO=)  

 'EFB=K<6BEFP > 6A9LA<@ 6B;89=EF6<S@, > 
Q>;B79AAO@ CDBJ9EE4@ 

 "FEGFEF6<9 E9;BAAOI C9D9C48B6 F9@C9D4-
FGD 

 !4?<K<9 79B?B7<K9E>B7B 54DP9D4 59;BC4E-
ABEF< 

 !95B?PL<9 C?BM48< BFKG:849@B= F9DD<-
FBD<< (A4;9@AB= K4EF< #�$") 

 �B;@B:ABEFP D4;@9M4FP $�", EB89D:4-
M<9 8B?7B:<6GM<9 < E?45BEBD5<DG9@O9 
D48<BAG>?<8O (;4 EKёF A4?<K<S 79B?B7<-
K9E>B7B 54DP9D4 59;BC4EABEF<) 

 �OEB><9 >4C<F4?PAO9 ;4FD4FO 
A4 EFDB<F9?PEF6B  

 "EB5O9 FD95B64A<S > 79B?B-
7<< GK4EF>4 

 "EB5O9 FD95B64A<S > ECGE>B-
CB8Nё@AB@G B5BDG8B64A<R 
8?S $�" 

 

�?G5<AAO=  &9 :9 8BEFB<AEF64, KFB < G CB8;9@AB7B 
(ED98A97?G5<AAB7B) ECBEB54 < CD< QFB@: 
 A4<5B́?PL4S GEFB=K<6BEFP > 6A9LA<@ 
6B;89=EF6<S@; 
 A4<5B?PL99 G84?9A<9 $�" BF A4;9@AOI 
Q>BE<EF9@; 
 @4?4S 69DBSFABEFP 6FBD:9A<S K9?B69>4. 

 &9 :9 A98BEF4F><, KFB < G CB8-
;9@AB7B (ED98A97?G5<AAB7B) 
ECBEB54, AB CD9G@AB:9AAO9 
;4 EKёF 7?G5<AO ;4?974A<S EB-
BDG:9A<= ;4IBDBA9A<S 
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"COF Q>EC?G4F4J<< C9D6OI EBBDG:9A<= ;4IBDBA9A<S 8?S !�" < %�" [79, 133], 8BEFB<A-

EF64 < A98BEF4F>< D4;?<KAOI ECBEB5B6 ;4IBDBA9A<S [59, 62], 84AAO9 CB EFB<@BEF< ;4IBDBA9A<S 

$�" [147-155] B5GE?B6<?< EB6D9@9AAO9 B5M<9 CB8IB8O > EB;84A<R #�$". &4><9 CB8IB8O, 

CD98EF46?9AO 6 DG>B6B8EF64I  ���&1 [63-77], A4J<BA4?PAOI EF4A84DF4I EFD4A, B5D4M4RM<I-

ES E $�".  

#D<@9A<F9?PAB > ;484K9 6O5BD4 ECBEB54 CD<CB69DIABEFAB7B ;4IBDBA9A<S $�" B5M<9 

CB8IB8O ;4>?RK4RFES 6 E?98GRM9@: 

 6O5BD ECBEB54 ;4IBDBA9A<S BCD989?S9FES <EIB8S <; I4D4>F9D<EF<> $�" < GE?B6<= 

C?BM48>< D4;@9M9A<S #�$" (>?<@4F<K9E><I, 7<8DB79B?B7<K9E><I, <AHD4EFDG>FGDAOI < 8D.);  

 A4<5B?99 Q>BAB@<KAO@ < CD< QFB@ 8BEF4FBKAO@ 8?S B59EC9K9A<S 59;BC4EAB7B ;4IB-

DBA9A<S A<;>B4>F<6AOI $�" E B7D4A<K9AAO@ EB89D:4A<9@ 8B?7B:<6GM<I D48<BAG>?<8B6 EK<-

F49FES A4;9@AO= < FD4AL9=AO= F<C #�$". %B7?4EAB [147] >4C<F4?PAO9 ;4FD4FO A4 ED98A97?G-

5<AAO9 EBBDG:9A<S ;4IBDBA9A<S 6 ED98A9@ A4 30% 5B?PL9, K9@ A4 A4;9@AO9/FD4AL9=AO9 EB-

BDG:9A<S. �?S ;4IBDBA9A<S ED98A94>F<6AOI $�" E B7D4A<K9AAO@ EB89D:4A<9@ 8B?7B:<6GM<I 

D48<BAG>?<8B6 <ECB?P;GRFES >4> A4;9@AO= < FD4AL9=AO= F<C #�$", F4> < ED98A97?G5<AAO9 

#�$"; 

 EB6D9@9AAO9 CD<CB69DIABEFAO9 EBBDG:9A<S ;4IBDBA9A<S (A4;9@AO9, FD4AL9=AO9) 

CDB9>F<DGRFES E GK9FB@ EDB>4 698B@EF69AAB7B >BAFDB?S B>B?B 300 ?9F [95], >BFBDO= EK<F49FES 

8BEF<:<@O@ E FBK>< ;D9A<S EDB>B6 E?G:5O <A:9A9DAOI 54DP9DB6 59;BC4EABEF<. #B <EF9K9A<< 

QFB7B EDB>4 D4EE@4FD<64RFES EJ9A4D<< 6FBD:9A<S K9?B69>4 6 E<EF9@G ;4IBDBA9A<S $�" EB-

7?4EAB BEAB6AO@ CB8IB84@ > BJ9A>4@ 59;BC4EABEF<  ���&1 [63-65]. #D< D94?<;4J<< EJ9A4-

D<96 6FBD:9A<S @4>E<@4?PAB9 CBF9AJ<4?PAB9 8B;B6B9 6B;89=EF6<9 A4 A4E9?9A<9 A9 8B?:AB 

CD96OL4FP 1 @�6/7B8. �EIB8S <; QFB7B BCD989?SRFES I4D4>F9D<EF<>< $�", 8BCGEF<@O9 8?S 

CD<CB69DIABEFAB7B ;4IBDBA9A<S (>D<F9D<< CD<9@?9@BEF< ##�$"); 

 EBBDG:9A<S ;4IBDBA9A<S EB;84RFES CDBEFB= HBD@O < >BAH<7GD4J<< CD9<@GM9EF69A-

AB <; CD<DB8AOI @4F9D<4?B6 8?S B59EC9K9A<S A48ё:ABEF< < 8B?7B69KABEF<, 4 F4>:9 8?S 6B;-

@B:ABEF< 8BEFB69DAB7B CDB7AB;<DB64A<S Q6B?RJ<< <I E6B=EF6 [75]; 

 BEAB6AO@ @9I4A<;@B@ CBC484A<S D48<BAG>?<8B6 6 B>DG:4RMGR ED98G S6?S9FES 6O-

IB8 <I E 6B8B=, CBC484RM9= 6 EBBDG:9A<S ;4IBDBA9A<S CD< 897D484J<< ���. #B QFB= CD<K<A9 

EBBDG:9A<S ;4IBDBA9A<S CDB9>F<DGRFES E GKёFB@ >?<@4F<K9E><I < 7<8DB79B?B7<K9E><I I4D4>-

F9D<EF<> C?BM48>< < >4> CD46<?B BEA4M4RFES E<EF9@B= BF6B84 CDBF9K9>; 

 >BAF9=A9DO 8?S ;4IBDBA9A<S !�" 6 ##�$" >4> CD46<?B A9 6OCB?ASRF HGA>J<R 54-

DP9D4 A4 CGF< @<7D4J<< D48<BAG>?<8B6 < <;7BF46?<64RFES <; EF4?< <?< CB?<@9DAOI @4F9D<4-
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?B6, 4 >BAF9=A9DO 8?S ;4IBDBA9A<S %�" S6?SRFES 54DP9DB@ 59;BC4EABEF< < <;7BF46?<64RFES <; 

59FBA4;   

 CD< ;4IBDBA9A<< !�" < %�" 8?S <A:9A9DAOI 54DP9DB6 59;BC4EABEF< CB6E9@9EFAB 

<ECB?P;GRFES @4F9D<4?O A4 BEAB69 59FBA4 < 7?<AO (59FBA >4> @4F9D<4? 8?S B7D4:84RM<I >BA-

EFDG>J<=, >BAF9=A9DB6 8?S %�" < ;4CB?A9A<S CGEFBF @9:8G GC4>B6>4@< $�", 7?<A4 >4> @4F9-

D<4? 8?S EB;84A<S 7<8DB<;B?<DGRM<I E?Bё6 CB8EF<?4RM97B < CB>DO64RM97B Q>D4A4, 4 F4>:9 

8?S ;4CB?A9A<S CGEFBF @9:8G GC4>B6>4@< $�"); 

 ;4IBDBA9A<9 !�" < %�" BEGM9EF6?S9FES >4> CD46<?B 6 D4;AOI EBBDG:9A<SI ;4IBDB-

A9A<S; 

 A9E@BFDS A4 FB, KFB 8?S EB;84A<S CD<CB69DIABEFAOI #�$" BEAB6AO@< 54DP9D4@< 

59;BC4EABEF< S6?SRFES <A:9A9DAO9 54DP9DO, BK9AP 64:AO 7<8DB79B?B7<K9E><9 I4D4>F9D<EF<>< 

C?BM48><.  

�?S ;484K 6O5BD4 ECBEB54 CD<CB69DIABEFAB7B ;4IBDBA9A<S !�" < %�" B5B5M9A<9 @<DB-

6B7B BCOF4 CB;6B?S9F EG;<FP EC9>FD D4EE@4FD<649@OI 64D<4AFB6 EB;84A<S ##�$". �?S QF<I ;4-

84K <AF9D9E9A F4>:9 4A4?<; <;@9A9A<= CB8IB8B6 > 6O5BDG ECBEB5B6 ;4IBDBA9A<S $�" 6B 6D9-

@9A< 3 BCD989?9A<9 F9A89AJ<= < C9DEC9>F<6AOI A4CD46?9A<= 6 F9IAB?B7<SI B>BAK4F9?PAB= 

<;B?SJ<< !�" < %�". 

 

1.4 &5=45=F88 2 B5E=>;>38OE >:>=G0B5;L=>9 87>;OF88 =87:>- 8 A@54=50:B82=KE 

$�" 

�B?99 K9@ CB?G69>B6B= BCOF EFDB<F9?PEF64 < Q>EC?G4F4J<< #�$" CB;6B?S9F BCD989?<FP 

EF4F<EF<K9E><9 84AAO9 CB <ECB?P;G9@O@ 6 D4;AOI EFD4A4I F<C4@ #�$" < CDB4A4?<;<DB64FP 

<;@9A9A<S, CDB<EIB8SM<9 6 F9IAB?B7<SI B>BAK4F9?PAB= <;B?SJ<< $�". 

�4AAO9 CB <ECB?P;B64A<R A4 E97B8ASLA<= 89AP 6 @<D9 D4;?<KAOI F<CB6 EBBDG:9A<= ;4-

IBDBA9A<S CD98EF46?9AO A4 D<EGA>9 1.27. 

%4@O@< Q>BAB@<KAO@< 6 K4EF< >4C<F4?PAOI ;4FD4F A4 EFDB<F9?PEF6B 64D<4AF4@< S6?SRF-

ES A4;9@AO= < ;47?G5?ёAAO= (FD4AL9=AO=) F<C EBBDG:9A<= ;4IBDBA9A<S. �E9 #�$" 5B?PLB= 

6@9EF<@BEF< (E6OL9 0,5 @?A. @3), ;4 <E>?RK9A<9@ #�$" Konrad 6 �9D@4A<<, S6?SRFES A4;9@-

AO@< <?< FD4AL9=AO@<. 

&D4AL9=AO@< 5O?< C9D6O9 EBBDG:9A<S ;4IBDBA9A<S, EB;84649@O9 6 >BAJ9 1950-I A4K4?9 

1960-I 7B8B6. "COF <I Q>EC?G4F4J<< CB>4;4?, KFB EB;84A<9 F4><I EBBDG:9A<= A4<5B?99 QHH9>-

F<6AB A4 C?BM48>4I E EGI<@ >?<@4FB@ < A<;><@ GDB6A9@ 7DGAFB6OI 6B8. #B QFB= CD<K<A9 6 

�6DBC9 CD4>F<K9E>< BF>4;4?<EP BF <ECB?P;B64A<S FD4AL9=AOI F<CB6 ##�$" 8?S !�" < %�" < 

C9D9L?< A4 A4;9@AO9 EBBDG:9A<S 3 A4<5B?99 GA<69DE4?PAO9 < @9A99 ;46<E<@O9 BF GDB6AS 
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7DGAFB6OI 6B8 A4 C?BM48>9 ;4IBDBA9A<S. �?S 8<47D4@@O, CD98EF46?9AAB= A4 D<EGA>9 1.27, I4-

D4>F9DAB, KFB 5B́?PL4S K4EFP FD4AL9=AOI ##�$" Q>EC?G4F<DG9FES 6 %,� < �A8<<. � �6DBC9 

:9 6E97B 4 <; 21 EGM9EF6GRM<I CGA>FB6 ;4IBDBA9A<S S6?SRFES FD4AL9=AO@< (BEF4?PAO9 3 

A4;9@AO9 <?< CB8;9@AO9 < 7?G5<AAO9). 

 

$<EGAB> 1.27 3 �B?<K9EF6B 89=EF6GRM<I #�$" 8?S !�" < %�" CB F<C4@ A4 2024 7. 

 

�<A4@<>4 66B84 6 Q>EC?G4F4J<R A4;9@AOI < FD4AL9=AOI ##�$" 6 @<D9 < 6 EFD4A4I �6-

DBCO CD98EF46?9A4 6 6<89 8<47D4@@ E >B?<K9EF6B@ 89=EF6GRM<I ##�$" A4 >4:8B9 89ESF<?9-

F<9 A4 D<EGA>4I 1.28, 1.29. 

$BEF K<E?9AABEF< A4;9@AOI ##�$" 6 �6DBC9 CDB7AB;<DG9FES C9DEC9>F<6B= 66B84 6 Q>E-

C?G4F4J<R A4;9@AOI EBBDG:9A<= ;4IBDBA9A<S 8?S !�" < %�" 6 �<F69 < �9?BDGEE<<. 

 

$<EGAB> 1.28 3 �B?<K9EF6B ##�$" A4;9@AB7B < FD4AL9=AB7B F<CB6 8?S !�" < %�" 6 @<D9 



50 

 

$<EGAB> 1.29 3 �B?<K9EF6B ##�$" A4;9@AB7B < FD4AL9=AB7B F<CB6 8?S !�" < %�" 6 �6DBC9 

 

% @B@9AF4 66B84 6 Q>EC?G4F4J<R ##�$" CSA 6B (D4AJ<< 6 D97<BA9 Aube 6 1992 7. A4@9-

F<?4EP F9A89AJ<S <ECB?P;B64A<S BEAB6AOI F9IA<K9E><I D9L9A<= QFB7B ##�$" 6 8DG7<I EFD4-

A4I 6 >4K9EF69 F<CB6OI. � F4><@ D9L9A<S@ BFABESFES: 

 A4;9@AB9 D4;@9M9A<9 EBBDG:9A<= ;4IBDBA9A<S; 

 B7D4:84RM<9 >BAEFDG>J<< 6 6<89 F<CB6OI 59FBAAOI @B8G?9=, CB89?ёAAOI A4 BFE9-

><, 69DIA99 C9D9>DOF<9 >BFBDOI 59FBA<DG9FES CB @9D9 ;4CB?A9A<S BFE9>B6 GC4>B6>4@< $�"; 

 ;4IBDBA9A<9 GC4>B6B> %�" < !�" 6 D4;AOI @B8G?SI ;4IBDBA9A<S; 

 <ECB?P;B64A<9 ?ё7>B7B @9F4??<K9E>B7B >4D>4EAB7B EBBDG:9A<S 8?S ;4M<FO BF 69FD4 < 

BE48>B6, C9D9@9M49@B7B @9:8G BFE9>4@< ;4IBDBA9A<S < @9:8G @B8G?S@< ;4IBDBA9A<S; 

 CB>DO64RM<= Q>D4A 6 6<89 @AB7BE?B=AB= >BAEFDG>J<< <; @9EFAB7B 7DGAF4, 7?<AO, 

C9E>4, M95AS < DG?BAAOI @4F9D<4?B6 (79BF9>EF<?S, 79BD9L9F><, 59AFB@4FB6 <?< CB?<QF<?9A4); 

 BEA4M9A<9 ##�$" E<EF9@B= BF6B84 CDBF9K9>. 

�4AAO9 D9L9A<S S6?SRFES D9;G?PF4FB@ @AB7B?9FA97B BCOF4 Q>EC?G4F4J<< D4;?<KAOI EB-

BDG:9A<= ;4IBDBA9A<S (D<EGAB> 1.30). 
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$<EGAB> 1.30 3 &9A89AJ<< CB 6O5BDG F9IAB?B7<= ;4IBDBA9A<S $�" 6B (D4AJ<< 

(669DIG E?964 3 ;4IBDBA9A<9 $�" 6 ;47?G5?9AAOI FD4AL9SI (1969 7.); 669DIG ECD464 3 ;4IBDBA9-
A<9 $�" A4 BF>DOFB@ 6B;8GI9 A4 A4;9@AB@ 59FBAAB@ BEAB64A<< (1985 7.); 6A<;G 3 EB6D9@9AAO= 

A4;9@AO= #�$" E 59FBAAO@< BFE9>4@<, G>DOF<9@ 8?S ;4M<FO BF BE48>B6, < <AEC9>J<BAAB= 74-
?9D99= 8?S E5BD4 < >BAFDB?S CDBF9K9> (6A<;G ECD464 CB>4;4A BF5BD CDB5 6 <AEC9>J<BAAB= 74?9-

D99) [80] 

 

� ;4DG59:AOI ##�$" A4@9K49FES F9A89AJ<S A4 <ECB?P;B64A<9 CDBA<J49@OI BEAB64A<=, 

CD9CSFEF6GRM<I A4>BC?9A<R 6B8O 6 EBBDG:9A<SI ;4IBDBA9A<S < D94?<;4J<< EJ9A4D<S «C9D9-

?<64», BC<E4AAB7B 6 DG>B6B8EF69  ���&1 CB B5BEAB64A<R 59;BC4EABEF< ##�$" [66]. #DBA<-

J49@O9 BEAB64A<S EB;84RF A4 BEAB69 CBD<EFB7B 59FBA4, >DGCAOI HD4>J<= CD<DB8AOI EBD59A-

FB6, E@9E9= C9E>4 < 59AFBA<F4, E <ECB?P;B64A<9@ 9EF9EF69AAOI < <A:9A9DAOI E<EF9@ 8?S E5BD4 

< BF6B84 6B8O. %<EF9@O BF6B84 6B8O EB;84RF 84:9 8?S ##�$", EB;84649@OI 6 ;4EGL?<6OI D9-

7<BA4I E A<;><@ GDB6A9@ 7DGAFB6OI 6B8, F4><I >4> 6 2�$ (D<EGAB> 1.31). 
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$<EGAB> 1.31 3 &9A89AJ<< A4 EB;84A<9 CDBA<J49@OI BEAB64A<= 8?S BF6B84 CDBF9K9> 
(669DIG E?964 3 BEAB64A<9 <; <;69EFAS>B6B7B M95AS ##�$" 6 2�$ [114]; 669DIG ECD464 3 BEAB-
64A<9 <; C9E>4 E 59AFBA<FB@ ##�$" 6 �4A489 [136]; 6A<;G E?964 3 BEAB64A<9 <; 6?47BCDBA<J4-
9@B7B 59FBA4 ##�$" 6 3CBA<< [110]; 6A<;G ECD464 3 BEAB64A<9 <; 6?47BCDBA<J49@B7B 59FBA4 

##�$" 6 %?B69A<< [119] 

 

�; K<E?4 79B?B7<K9E><I HBD@4J<=, CD<;A4AAOI A4<5B?99 5?47BCD<SFAO@< 8?S B>BAK4-

F9?PAB= <;B?SJ<< $�" (7?<AO, >D<EF4??<K9E><9 CBDB8O < EB?<) A4@9K49FES F9A89AJ<S A4 <E-

CB?P;B64A<9 7?<A 6 >4K9EF69 BEAB6AOI 6@9M4RM<I HBD@4J<= 8?S ;47?G5?ёAAOI (FD4AL9=AOI) 

< CB8;9@AOI CGA>FB6 ;4IBDBA9A<S !�" < %�". �; 6E9I ;4>DOFOI, 89=EF6GRM<I < C?4A<DG9-

@OI > 66B8G 6 Q>EC?G4F4J<R #�$" FB?P>B 4 B5N9>F4 D4;@9M4RFES 6 EB?SI, QFB 7?G5<AAO9 CGA>-

FO ;4IBDBA9A<S 6 �9D@4A<< < %,�: Asse [126], Morsleben [127], Gorleben [156], WIPP [157]. � 

F4><I EFD4A4I >4> ,69J<S < (<A?SA8<S 6O5BD >D<EF4??<K9E><I CBDB8 B5GE?B6?9A BFEGFEF6<9@ 

4?PF9DA4F<6AOI 6@9M4RM<I HBD@4J<=. 

 

�K2>4K : 3;025 1 
� @<D9 A4>BC?9A @AB7B?9FA<= BCOF EB;84A<S < Q>EC?G4F4J<< CGA>FB6 ;4IBDBA9A<S A<;>B- 

< ED98A94>F<6AOI $�" E B7D4A<K9AAO@ EB89D:4A<9@ 8B?7B:<6GM<I D48<BAG>?<8B6 ($�" 
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>?4EEB6 3 < 4 CB DBEE<=E>B= >?4EE<H<>4J<< $�" [2]). #9DEC9>F<64 D4EC484 6 F4><I BFIB84I 

5B?PL9= K4EF< D48<BAG>?<8B6 K9D9; A9E>B?P>B EBF9A ?9F CBE?9 ;4>DOF<S #�$" CB;6B?S9F <E-

CB?P;B64FP EBBDG:9A<S A4 BEAB69 CD9<@GM9EF69AAB <A:9A9DAOI 54DP9DB6 59;BC4EABEF<, < 

D4;@9M4FP <I B>B?B ;9@AB= CB69DIABEF< CD< GE?B6<< EBBF69FEF6GRM97B >BAFDB?S ;4 @9EFB@ 

;4IBDBA9A<S. #D< QFB@ 6 DS89 EFD4A <ECB?P;GRFES < ED98A97?G5<AAO9 < 84:9 7?G5<AAO9 CGA>-

FO ;4IBDBA9A<S, BEAB6G 59;BC4EABEF< >BFBDOI EBEF46?SRF 79B?B7<K9E><9 54DP9DO, B8A4>B EFB-

<@BEFP F4><I #�$" ;A4K<F9?PAB 6OL9, K9@ CD<CB69DIABEFAOI. 

!4<5B?99 Q>BAB@<KAO9 ECBEB5O B>BAK4F9?PAB= <;B?SJ<< $�" 3 QFB ;4IBDBA9A<9 6 

A4;9@AOI EBBDG:9A<SI, <?< 6 E?45B ;47?G5?ёAAOI 3 FD4AL9SI <?< >BF?B64A4I. �4IBDBA9A<9 6 

FD4AL9SI / >BF?B64A4I CD<@9A<@B FB?P>B 6 D97<BA4I E EGI<@ >?<@4FB@, A<;><@ GDB6A9@ 7DGA-

FB6OI 6B8 < 6@9M4RM<@< HBD@4J<S@<, ECBEB5AO@< EBD5<DB64FP D48<BAG>?<8O. � BEF4?PAOI 

E?GK4SI J9?9EBB5D4;AB CD<@9A9A<9 A4;9@AB7B ECBEB54 ;4IBDBA9A<S, Q>BAB@<KAB7B < GA<69D-

E4?PAB7B, A4<@9A99 ;46<E<@B7B BF 7<8DB79B?B7<K9E><I GE?B6<= C?BM48>< D4;@9M9A<S ##�$". 

1FB CB8F69D:849F BCOF EB;84A<S D4;?<KAOI F<CB6 ##�$", 6 D9;G?PF4F9 >BFBDB7B 6 �6DBC9 

CD4>F<K9E>< BF>4;4?<EP BF FD4AL9=AOI EBBDG:9A<= ;4IBDBA9A<S, CB869D:9AAOI 6 96DBC9=-

E>B@ >?<@4F9 ;4FBC?9A<R, < <ECB?P;GRF <?< A4;9@AO9 <?< ED98A97?G5<AAO9 EBBDG:9A<S. %B-

7?4EAB EF4F<EF<K9E><@ 84AAO@, <ECB?P;B64A<9 FD4AL9=AOI EBBDG:9A<= ;4IBDBA9A<S 6 @<D9 

A4K<A49F EB>D4M4FPES, 4 A4;9@AOI G69?<K<64FPES. 

% @B@9AF4 EB;84A<S C9D6OI ##�$" F9IAB?B7<< ;4IBDBA9A<S $�" EGM9EF69AAB <;@9A<-

?<EP. %B6D9@9AAO9 ##�$" CD98GE@4FD<64RF: 

 698B@EF69AAO= >BAFDB?P ;4 EBBDG:9A<S@< ;4IBDBA9A<S 6 CD989?4I 300-500 ?9F; 

 B7D4A<K9A<9 A4 EB89D:4A<9 8B?7B:<6GM<I D48<BAG>?<8B6 < 4>F<6ABEFP ;4IBD4A<64-

9@OI $�" <EIB8S <; BJ9A>< CBF9AJ<4?PAOI 8B;B6OI 6B;89=EF6<= A4 A4E9?9A<9 8?S EJ9A4D<96 

6FBD:9A<S CB <EF9K9A<< EDB>B6 698B@EF69AAB7B >BAFDB?S; 

 <ECB?P;B64A<9 D4;?<KAOI 54DP9DB6 59;BC4EABEF< 8?S ;4IBDBA9A<S !�" < %�";  

 <ECB?P;B64A<9 EBBDG:9A<= ;4IBDBA9A<S E @AB7B54DP9DAB= E<EF9@B= 59;BC4EABEF< 

(GC4>B6>< $�", B7D4:84RM<9 >BAEFDG>J<<, 5GH9DAO9 @4F9D<4?O, CB8EF<?4RM<= < CB>DO64-

RM<9 Q>D4AO);  

 <ECB?P;B64A<9 E<EF9@ >BAFDB?S: ;4 EBBF69FEF6<9@ GC4>B6B> >D<F9D<S@ CD<9@?9@BEF< 

#�$", ;4 EBEFBSA<9@ 54DP9DB6 59;BC4EABEF< (8?S F9I 54DP9DB6, >BFBDO9 8BEFGCAO 8?S CDB6989-

A<S >BAFDB?S), E<EF9@ >BAFDB?S 6B;@B:AOI CDBF9K9>. 

!9E@BFDS A4 @AB7BB5D4;<9 ECBEB5B6 B>BAK4F9?PAB= <;B?SJ<<, D4;?<K<S 6 I4D4>F9D<EF<-

>4I $�" < C?BM48B> D4;@9M9A<S #�$" A4 E97B8ASLA<= 89AP EB;84AO F<CB6O9 EBBDG:9A<S ;4-

IBDBA9A<S. � A<@ BFABESFES A4;9@AO9 EBBDG:9A<S E 59FBAAO@< B7D4:84RM<@< >BAEFDG>J<S-
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@<, GEF4A46?<649@O@< A4 BEAB64A<9, B59EC9K<64RM99 8D9A4: 6B;@B:AOI CDBF9K9>, A48 >BFB-

DO@< E69DIG 6B;6B8<FES @AB7BE?B=AO= CB>DO64RM<= Q>D4A. 

!4 BEAB69 EF4F<EF<K9E><I 84AAOI CB ECBEB54@ B>BAK4F9?PAB= <;B?SJ<< $�", BCOF4 Q>E-

C?G4F4J<< EBBDG:9A<= ID4A9A<S < ;4IBDBA9A<S $�", 84AAOI, CB?GK9AAOI CD< BJ9A>4I 59;-

BC4EABEF< DBEE<=E><I CDB9>FB6 ##�$", < 8DG7<I H4>FBDB6 E?98G9F, KFB 8?S ;484K B>BAK4F9?P-

AB= <;B?SJ<< A<;>B- < ED98A94>F<6AOI $�" >?4EEB6 3 < 4 J9?9EBB5D4;AB 8?S 5G8GM<I ##�$" 

D4EE@BFD9FP 64D<4AF A4;9@AB7B D4;@9M9A<S EBBDG:9A<= ;4IBDBA9A<S (D<EGAB> 1.32). 

 

$<EGAB> 1.32 3 (4>FBDO, A4 BEAB69 >BFBDOI BCD989?9A4 J9?9EBB5D4;ABEFP C9D9IB84 BF CD4>F<>< 
<ECB?P;B64A<S CB?G;47?G5?ёAAOI ##�$" > A4;9@AO@ ##�$" 

 

�ECB?P;B64A<9 A4;9@AOI EBBDG:9A<= CB;6B?<F 8?S C9DEC9>F<6AOI ##�$" <ECB?P;B64FP 

D9L9A<S, A9 CB869D:9AAO9 6?<SA<R GDB6AS 7DGAFB6OI 6B8 A4 C?BM48>9 ;4IBDBA9A<S < B59EC9-

K<FP F<C<;4J<R D9L9A<=, KFB CB;6B?<F EB>D4F<FP ;4FD4FO A4 CDB9>F<DB64A<9 < CD98?474FP 

GA<69DE4?PAO9 D9L9A<S >4> 8?S D97<BAB6 $(, F4> < 8?S EFD4A, 6 >BFBDOI $( S6?S9FES CBEF46-

M<>B@ GE?G7 S89DAB7B FBC?<6AB7B J<>?4. 

"5;BD ;4DG59:AOI CD4>F<> B>BAK4F9?PAB= <;B?SJ<< $�" CB;6B?S9F >BAEF4F<DB64FP, KFB 

8?S A4;9@AB7B ECBEB54 ;4IBDBA9A<S EGM9EF6GRF D4;?<KAO9 64D<4AFO D9L9A<= CB >BAEFDG>J<< 

EBBDG:9A<= ;4IBDBA9A<S < @4F9D<4?4@ ���: 8?S A4;9@AB7B ECBEB54 ;4IBDBA9A<S <ECB?P;GRFES 

D4;?<KAO9 >BAF9=A9DO, 5GH9DAO9 @4F9D<4?O, D4;?<KAO9 D9L9A<S CB BF6B8G 6B8O <; EBBDG:9-

A<= ;4IBDBA9A<S, CB EB;84A<R CB>DO64RM<I < CB8EF<?4RM<I Q>D4AB6. �?S 6O5BD4 BCF<@4?P-

AOI D9L9A<= CB ;4IBDBA9A<R $�" 6 A4;9@AB@ ##�$" 6 $( A9B5IB8<@B: 

 6OCB?A<FP 4A4?<; 6B;@B:AOI D9L9A<= CB >BAEFDG>J<< < @4F9D<4?4@ ���; 
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 BCD989?<FP ABD@4F<6AO9 FD95B64A<S > BEAB6AO@ >BAEFDG>F<6AO@ Q?9@9AF4@ EBBDG-

:9A<= ;4IBDBA9A<S, <EE?98B64FP HGA>J<<, 6OCB?AS9@O9 ���, BCD989?<FP C4D4@9FDO, BF69K4-

RM<9 ;4 6OCB?A9A<9 54DP9DAOI HGA>J<=, < A4 BEAB69 QF<I 84AAOI CD98NS6<FP FD95B64A<S > 

>BAEFDG>J<< < @4F9D<4?4@ ���; 

 <EE?98B64FP EFB<@BEFAO9 CB>4;4F9?< #�$" < 6>?48 >4:8B7B ��� 6 B5MGR EFB<@BEFP 

;4IBDBA9A<S $�". 

�A4?<; E<EF9@O ��� ##�$" CD98EF46?9A 6 7?469 2. #D98?B:9A<S CB B5?<>G ##�$", D4;-

D45BF4AAO9 CB D9;G?PF4F4@ 4A4?<;4 E<EF9@O ���, CD98EF46?9AO 6 7?469 3, BJ9A>4 D4;D45BF4A-

AOI CD98?B:9A<= 3 6 7?469 4. 
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2 �!���� %�%&� / �!��!�$!/) ��$0�$"� ���"#�%!"%&� 
#$�#"��$)!"%&!/) #'!�&"� ��)"$"!�!�/ $�" 

 

�?S CD<CB69DIABEFAOI EBBDG:9A<= ;4IBDBA9A<S < 6 BEB59AABEF< A4;9@AOI EBBDG:9A<= 

<A:9A9DAO9 54DP9DO S6?SRFES BEAB6AO@< 6 E<EF9@9 59;BC4EABEF< ##�$". !9E@BFDS A4 A4?<-

K<9 F<CB6OI D9L9A<= CB A4;9@AB@G ;4IBDBA9A<R $�" 8?S >4:8B7B ��� 6B;@B:AO D4;?<KAO9 

64D<4AFO F9IA<K9E><I D9L9A<=.  

�B;@B:AO9 D9L9A<S CB >BAEFDG>J<< < @4F9D<4?4@ ��� ##�$", D4;D45BF4AAO9 46FBDB@ 

A4EFBSM97B <EE?98B64A<S CB D9;G?PF4F4@ B5;BD4 @<DB6OI CD4>F<> B>BAK4F9?PAB= <;B?SJ<< 

$�", CD<6989AO A4 D<EGA>9 2.1. 

% GKёFB@ A9BCD989?ёAABEF9= 6 C?BM48>9 D4;@9M9A<S C9DEC9>F<6AB7B ##�$" @9:8G 

A4;9@AO@ < ;47?G5?ёAAO@ ECBEB5B@ B>BAK4F9?PAB= <;B?SJ<< $�" 6 7?469 1 E89?4A 6O5BD 6 

CB?P;G A4;9@AB7B ECBEB54, >4> @9A99 CB869D:9AAB7B 6?<SA<R GDB6AS 7DGAFB6OI 6B8. 

�?S 6O5BD4 BCF<@4?PAOI D9L9A<= CB >BAEFDG>J<< >4:8B7B ��� 6 A4EFBSM9= 7?469 CDB-

6989A 4A4?<;: 

 FD95B64A<= ABD@4F<6AB= 54;O > ���; 

 HGA>J<= < A4;A4K9A<S >4:8B7B 54DP9D4 59;BC4EABEF<; 

 CB>4;4F9?9= 8B?7B69KABEF< D4;?<KAOI @4F9D<4?B6 ���; 

 F9IA<>B-Q>BAB@<K9E><I CB>4;4F9?9= EBBDG:9A<= ;4IBDBA9A<S ##�$". 

 #B D9;G?PF4F4@ 4A4?<;4 F9IA<>B-Q>BAB@<K9E><I CB>4;4F9?9= ##�$" BCD989?9A 6>?48 

>4:8B7B ��� 6 B5MGR EFB<@BEFP ;4IBDBA9A<S $�" < BCD989?9AO CGF< BCF<@<;4J<< ;4FD4F A4 

CD<CB69DIABEFAB9 ;4IBDBA9A<9 $�". 
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$<EGAB> 2.1 3  4FD<J4 F9IA<K9E><I D9L9A<= 8?S CD<CB69DIABEFAB7B ;4IBDBA9A<S $�"  

 

2.1 �=0;87 =>@<0B82=KE B@51>20=89 : 10@L5@0< 157>?0A=>AB8 

%6B8AO= C9D9K9AP ABD@4F<6AB= 8B>G@9AF4J<<, D4ECDBEFD4ASRM9=ES A4 B5D4M9A<9 E $�" 

A4 ;469DL4RM<I EF48<SI CD98EF46?9A 6 7?469 1 < CD<?B:9A<< � (ABD@4F<6A4S 54;4 $( 3 F45?<-

J4 �.1 #D<?B:9A<S �, EF4A84DFO < DG>B6B8EF64  ���&1 3 F45?<J4 1.4 7?46O 1). 
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� C9D9KA9 8B>G@9AFB6  ���&1 BEAB6AO9 FD95B64A<S > ##�$" CD98NS6?9AO 6 DG>B6B8-

EF69 CB 59;BC4EABEF< SSG-29 [64]. "5;BD D4;?<KAOI D9L9A<= CB @4F9D<4?4@ < >BAEFDG>J<S@ 

��� ##�$" < D9>B@9A84J<< CB HGA>J<S@ < C4D4@9FD4@ ��� CD<6989AO 6 8B>G@9AF9 IAEA-

TECDOC-1255 [75]. #D<@9A<F9?PAB > EBBDG:9A<S@ ;4IBDBA9A<S, EB;84649@O@ A4 @9EF9 D48<4-

J<BAAB-;47DS;AёAAOI F9DD<FBD<=, F9IA<K9E><9 4EC9>FO EB;84A<S ��� CD<6989AO 6 8B>G@9AF9 

Technical reports series № 493 [76]. 

 � DBEE<=E>B= ABD@4F<6AB= 54;9 B5M<9 CD<AJ<CO ;4IBDBA9A<S $�", 54;B6O9 FD95B64A<S 

> ECBEB54@ B>BAK4F9?PAB= <;B?SJ<<, EBBDG:9A<S@ ;4IBDBA9A<S $�" CD98EF46?9AO 6 ABD@4I < 

CD46<?4I !#-055-14 [25], EB7?4EAB >BFBDO@ J9?PR B59EC9K9A<S 59;BC4EABEF< CD< ;4IBDBA9A<< 

$�" S6?S9FES <I A489:A4S <;B?SJ<S, B59EC9K<64RM4S D48<4J<BAAGR 59;BC4EABEFP K9?B69>4 < 

B>DG:4RM9= ED98O A4 69EP C9D<B8 CBF9AJ<4?PAB= BC4EABEF< $�", 4 CD< ;4IBDBA9A<< $�" 

8B?:AO EB5?R84FPES E?98GRM<9 CD<AJ<CO B59EC9K9A<S 59;BC4EABEF<:  

 BCF<@<;4J<<; 

 @AB7B54DP9DABEF<; 

 ;4M<FO 5G8GM<I CB>B?9A<=; 

 A96B;?B:9A<S KD9;@9DAB7B 5D9@9A< A4 5G8GM<9 CB>B?9A<S. 

� !#-055-14 [25] 6 K<E?9 B5M<I FD95B64A<= B59EC9K9A<S 59;BC4EABEF< ;4IBDBA9A<S $�" 

CD<6989AO F4>:9 C9D9KA< 6B;89=EF6<=, A4 >BFBDO9 8B?:AO 5OFP D4EEK<F4AO #�$".  

&D95B64A<S > CD<CB69DIABEFAO@ CGA>F4@ ;4IBDBA9A<S EB89D:4FES 6 ABD@4I < CD46<?4I 

!#-069-14 [26], 6 >BFBDOI CD<6989AO FD95B64A<S > B5M9@G EBEF46G E<EF9@O 54DP9DB6 59;BC4E-

ABEF< ##�$", HGA>J<S@ 54DP9DB6 59;BC4EABEF<, > CDB9>F<DB64A<R, BJ9A>9 59;BC4EABEF<, Q>E-

C?G4F4J<< < ;4>DOF<R ##�$". 

#D<@9A<F9?PAB > GC4>B6>4@ $�" FD95B64A<S CD98NS6?9AO 6 !#-093-14 [27]. &4> >4> GC4-

>B6>< $�" CD<@9ASRFES A9 FB?P>B 6 E<EF9@9 ;4IBDBA9A<S $�", AB < CD< Q>EC?G4F4J<< "��1 

< CD< FD4AECBDF<DB64A<<, FD95B64A<S > A<@ G>4;4AO F4>:9 6 !#-053-16 [158], BCD989?SRM<I 

ABD@O < CD46<?4 FD4AECBDF<DB64A<S $� < $�". %B89D:<@B9 GC4>B6B> $�" (HBD@4 $�") F4>-

:9 6?<S9F A4 59;BC4EABEFP ;4IBDBA9A<S < EB7?4EAB C. 20 !#-055-14 [25] S6?S9FES Q?9@9AFB@ E<-

EF9@O ���. &D95B64A<S > HBD@9 $�" CD98NS6?9AO 6 !#-019-15 [159], !#-020-15 [160], EF4A-

84DF4I A4 >BA9KAGR HBD@G CDBJ9EEB6 BF69D:89A<S $�": �"%& $ 50927-96 [161], 

�"%& $ 50926-96 [162], �"%& $ 51883-2002 [163]. 

�BE69AAB A4 >BAEFDG>J<R >BAF9=A9DB6 < HBD@O $�" 6?<SRF FD95B64A<S $�-155-20 [29], 

!#-067-16 [164] < �"%& $ 59968-2021 [31], 6 >BFBDOI CD98NS6?SRFES FD95B64A<S CB >BAFDB?R 

< I4D4>F9D<EF<>4@ GC4>B6B> $�", A4CD46?S9@OI A4 ;4IBDBA9A<9. 
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!4 B7D4:84RM<9 >BAEFDG>J<<, >4> B5N9>FO >4C<F4?PAB7B EFDB<F9?PEF64, D4ECDBEFD4AS-

RFES FD95B64A<S EFDB<F9?PAOI ABD@, CD46<? < EF4A84DFB6: %# 63.13330-2018 [48],  

%# 70.13330.2012 [165], �"%& 13015-2012 [166], !#-041-22 [167]. 

&D95B64A<S > 54DP9D4@ <; 7?<A (5GH9DAO@ @4F9D<4?4@, Q?9@9AF4@ CB>DO64RM<I < CB8-

EF<?4RM<I Q>D4AB6) A4IB8SFES 6 EF48<< D4;D45BF>< [168]. �4AAOI B D4;D45BF>9 FD95B64A<= > 

5GH9DG <; 8DG7<I @4F9D<4?B6 (A4CD<@9D, @4F9D<4?B6 A4 BEAB69 J9@9AF4, C9E>4, M95AS) 6 A4EFB-

SM99 6D9@S A9 <@99FES, CD< QFB@ !#-069-14 [26] 8BCGE>49F CD<@9A9A<9 D4;?<KAOI 5GH9DAOI 

@4F9D<4?B6, B5?484RM<I >4> 7<8DB<;B?SJ<BAAO@<, F4> < H<?PFD4J<BAAO@< E6B=EF64@<. 

!4 EBBDG:9A<S ;4IBDBA9A<S D4ECDBEFD4ASRFES FD95B64A<S !#-031-01 [36] (6 K4EF< E9=-

E@BEFB=>BEF<) < !#-016-05 [35] (6 K4EF< >?4EE<H<>4J<< < B59EC9K9A<S >4K9EF64), A9E@BFDS A4 

FB KFB 84AAO9 8B>G@9AFO 6OCGM9AO 8B 6EFGC?9A<S 6 E<?G H989D4?PAB7B ;4>BA4 BF 11.07.11 7. 

№190-(� [4] < 6 A<I A9 GCB@<A4RFES CGA>FO ;4IBDBA9A<S $�".  

#9D9K9AP 54DP9DB6 59;BC4EABEF< ##�$" E G>4;4A<9@ BEAB6AOI ABD@4F<6AOI 8B>G@9AFB6, 

6 >BFBDOI CD98NS6?9AO FD95B64A<S > A<@, CD<6989AO 6 F45?<J9 2.1. 

&45?<J4 2.1 3 &D95B64A<S ABD@4F<6AB= 8B>G@9AF4J<< > >BAEFDG>J<< < @4F9D<4?4@ ��� 

##�$". 

№ 
C/C 

��� !BD@4F<6AO= 8B>G@9AF, 6 
>BFBDB@ CD98NS6?9AO FD9-
5B64A<S ��� 

#D<@9K4A<9 

1 (BD@4 $�" 

!#-019-15 [159] 

!#-020-15 [160] 

!#-093-14 [27] 

�"%& $ 50927-96 [161] 

�"%& $ 50926-96 [162] 

�"%& $ 51883-2002 [163] 

- 

2 �BAF9=A9D 
!#-093-14 [27] 

!#-053-16 [158] 

�"%& $ 51824-2001 [169] 

- 

3 �GH9DAO= @4F9D<4? !#-069-14 [26] 

!#-055-14 [25] 

� EF48<< D4;D45BF>< 

DG>B6B8EF64 CB 59;-
BC4EABEF< CB 6O5BDG 
��� <; 7?<A [168] 

4 "7D4:84RM<9 >BAEFDG>J<< 

%# 63.13330-2018 [48] 

%# 70.13330.2012 [165] 

�"%& 13015-2012 [166] 

- 

5 #B8EF<?4RM<= Q>D4A !#-069-14 [26] 

!#-055-14 [25] 

� EF48<< D4;D45BF>< 

DG>B6B8EF64 CB 59;-
BC4EABEF< CB 6O5BDG 
��� <; 7?<A [168] 

6 #B>DO64RM<= Q>D4A 
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#D<@9A<F9?PAB > ;484K9 6O5BD4 F9IA<K9E><I D9L9A<= CB >BAEFDG>J<< < @4F9D<4?4@ ��� 

<; @AB:9EF64 6B;@B:AOI 64D<4AFB6 (D<EGAB> 2.1) FD95B64A<S ABD@4F<6AB= 8B>G@9AF4J<< A9 

84RF BF69F4 >4>B= <; 64D<4AFB6 8B?:9A 5OFP 6O5D4A, F4> >4> A< B8<A <; 64D<4AFB6 A9 CDBF<6B-

D9K<F ABD@4F<6AO@ FD95B64A<S@. 

� ABD@4F<6AB= 8B>G@9AF4J<< $( 6 B5?4EF< ;4IBDBA9A<S $�" 6 B5M9@ CD<@9AёA CB8IB8, 

EB7?4EAB >BFBDB@G F9IA<K9E><9 D9L9A<S CB 6O5BDG >BAEFDG>J<= < @4F9D<4?B6 ��� 6O5<D4RF-

ES < D4;D454FO64RFES CD< CDB9>F<DB64A<<. 1F< CB?B:9A<S CD<6989AO 6 !#-055-14 [25] <  

!#-069-14 [26], A4CD<@9D: 

 EB7?4EAB !#-055-14 [25]: «�O5BD ECBEB54 ;4IBDBA9A<S $�" (CD<CB69DIABEFAB9 <?< 

7?G5<AAB9 ;4IBDBA9A<9 $�"), >BAEFDG>J<< EBBDG:9A<=, EBEF464 < E6B=EF6 54DP9DB6 59;BC4EAB-

EF< BCD989?S9FES < B5BEAB6O649FES 6 CDB9>FAB= 8B>G@9AF4J<<»; 

 EB7?4EAB !#-069-14 [26]: «�O5BD ECBEB54 CD<CB69DIABEFAB7B ;4IBDBA9A<S $�" 

(A4;9@AO= <?< ;47?G5?9AAO=), >BAEFDG>J<< EBBDG:9A<= ##�$", EBEF464 < E6B=EF6 54DP9DB6 

59;BC4EABEF< 8B?:9A BCD989?SFPES < B5BEAB6O64FPES 6 CDB9>FAB= 8B>G@9AF4J<<»; «%BEF46 E<-

EF9@O 54DP9DB6 59;BC4EABEF<, <I A4;A4K9A<9 < E6B=EF64 8B?:AO 5OFP BCD989?9AO < B5BEAB64-

AO 6 CDB9>F9 ##�$"». 

#B8IB8, CD<@9AёAAO= 6 ABD@4F<6AB= 8B>G@9AF4J<< $( 6 B5?4EF< B>BAK4F9?PAB= <;B?S-

J<< $�", EB7?4EAB >BFBDB@G >BA>D9FAOI FD95B64A<= > >BAEFDG>J<S@ 54DP9DB6 59;BC4EABEF< A9 

CD98NS6?S9FES, EBBF69FEF6G9F < @9:8GA4DB8AB= CD4>F<>9, F4> >4> >BA>D9FAO9 FD95B64A<S > 

##�$" BCD989?SRFES <EIB8S <; GE?B6<= D4;@9M9A<S C?BM48>< 8?S ;4IBDBA9A<S < I4D4>F9D<-

EF<> $�". 

% GKёFB@ FB7B, KFB 59;BC4EABEFP EBBDG:9A<= ;4IBDBA9A<S $�" B5BEAB6O649FES A4 5B?P-

L<9 C9D<B8O 6D9@9A< (EBFA< ?9F < 5B?99), CD< CDB9>F<DB64A<< F4><I EBBDG:9A<= CD<@9ASRFES 

CD<AJ<CO, EB7?4EAB >BFBDO@ FD95B64A<S > E<EF9@4@ < Q?9@9AF4@ ##�$" >BA>D9F<;<DGRFES < 

GFBKASRFES A4 6Eё@ :<;A9AAB@ J<>?9 ##�$", F4> >4> BK96<8AB, KFB 8BEF4FBKAB E?B:AB D4;D4-

5BF4FP 98<AEF69AAB 69DAO9 D9L9A<S, BEAB6O64SEP A4 <EFBKA<>4I <AHBD@4J<<, 8BEFGCAOI 6 

A4K4?9 CDB9>F<DB64A<S. &4>B= CB8IB8 G>4;4A 6 CDB9>FAOI BEAB64I, D4;D45BF4AAOI 8?S CGA>FB6 

;4IBDBA9A<S $�" 6 8B>G@9AF9  ���&1 №NW-T-1.27 [68], (D<EGAB> 2.2). 

&D95B64A<S > E<EF9@4@ < Q?9@9AF4@ EBBDG:9A<= ;4IBDBA9A<S, BCD989?SRFES <EIB8S <; 

A4;A4K9A<S <@ HGA>J<= 59;BC4EABEF<, >BFBDO9 6 B5M9@ 6<89 8?S ��� CD98EF46?9AO 6 [75]. 
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$<EGAB> 2.2 3 �9D4DI<S CDB9>FAOI BEAB6 EB7?4EAB CD<AJ<C4@ < CB8IB84@ CD< CDB9>F<DB64A<< 

#�$" №NW-T-1.27 [68] 

 

� DBEE<=E>B= ABD@4F<6AB= 54;9 FD95B64A<S > E<EF9@4@ < Q?9@9AF4@ #�$" BCD989?SRFES 

E GKёFB@ <I >?4EE<H<>4J<< EB7?4EAB B5M<@ CB?B:9A<S@ B59EC9K9A<S 59;BC4EABEF< B5N9>FB6 

S89DAB7B FBC?<6AB7B J<>?4 [35]. �?S E<EF9@ < Q?9@9AFB6 #�$" EB7?4EAB !#-100-17 [39] 

«&8B?:AO 5OFP G>4;4AO <I >?4EE<H<>4J<S CB A4;A4K9A<R, 6?<SA<R A4 59;BC4EABEFP < 6OCB?-

AS9@O@ HGA>J<S@, 4 8?S Q?9@9AFB6, >DB@9 FB7B, 3 >?4EEO 59;BC4EABEF<». 

�A4?<; HGA>J<= ��� 6OCB?A9A E GKёFB@ 84AAOI CB EDB>4@ E?G:5O < 8B?7B69KABEF< ���, 

CD98EF46?9AAOI 6 D4;89?9 2.2. 

 

2.2 �=0;87 A@>:>2 A;C61K 8 4>;3>25G=>AB8 8=65=5@=KE 10@L5@>2 157>?0A=>AB8 
##�$" 

%B7?4EAB DG>B6B8EF6G CB 59;BC4EABEF<  ���&1 SSG-29 [64]: «$B?P <A:9A9DAOI 54DP9-

DB6 6 G89D:4A<< BFIB8B6 ;46<E<F BF &<I EBBF69FEF6GRM<I I4D4>F9D<EF<> &, <;@9A9A<S QF<I 

I4D4>F9D<EF<> EB 6D9@9A9@&». 1FB B5GE?46?<649F A9B5IB8<@BEFP D4EE@BFD9A<S 6BCDBEB6 8B?-

7B69KABEF< ��� CD< A4;A4K9A<< <@ HGA>J<= 59;BC4EABEF<, 4 F4>:9 6BCDBEB6, E6S;4AAOI E 

GEF4AB6?9A<9@ EDB>B6 E?G:5O ��� CD< CDB9>F<DB64A<< ##�$". 

#D<@9A<F9?PAB > CD<CB69DIABEFAO@ EBBDG:9A<S@ ;4IBDBA9A<S A<;>B- < ED98A94>F<6AOI 

$�" C9D<B8O, A4 >BFBDO9 84RFES BJ9A>< 59;BC4EABEF<, <EK<E?SRFES EBFAS@< ?9F. !4CD<@9D, 

EA<:9A<9 G89?PAB= 4>F<6ABEF< Cs137 E 107 �>/>7 (KFB EBBF69FEF6G9F A<:A9= 7D4A<J9 ED98A94>-

F<6AOI &$" EB7?4EAB F45?<J9 3.12.1 "%#"$� 99/2010 [33]) 8B 100 �>/>7 (KFB EBBF69FEF6G9F 

;A4K9A<R, CD< >BFBDB@ 8BCGE>49FES A9B7D4A<K9AAB9 <ECB?P;B64A<9 F6ёD8OI @4F9D<4?B6 EB-

7?4EAB CD<?B:9A<R 3 "%#"$� 99/2010 [33]) CDB<EIB8<F 6 F9K9A<9 500 ?9F (D<EGAB> 2.3).  
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$<EGAB> 2.3 3 %A<:9A<9 G89?PAB= 4>F<6ABEF< Cs137 6 BFIB84I >4F97BD<< "!$�", !�" < %�" 

 

#D< 6OCB?A9A<< BJ9AB> 59;BC4EABEF< A9B5S;4F9?PAB <EIB8<FP <; 8BCGM9A<S, KFB EDB>< 

E?G:5O ��� 8B?:AO EBBF69FEF6B64FP EDB>4@, ;4 >BFBDO9 CDB<EIB8<F D4EC48 D48<BAG>?<8B6 8B 

;A4K9A<=, CD< >BFBDOI 8BCGE>49FES <I A9B7D4A<K9AAB9 <ECB?P;B64A<9. %B7?4EAB, CB8IB84@ > 

BJ9A>4@ 59;BC4EABEF< ##�$" [66], EDB>< E?G:5O EBBDG:9A<= ;4IBDBA9A<S 8B?:AO CB;6B?SFP 

G89D:<64FP D48<BAG>?<8O 6 F9K9A<9 C9D<B8B6 6D9@9A<, 6 F9K9A<9 >BFBDOI 6B;89=EF6<9 A4 

A4E9?9A<9 A9 CD96OL49F CD989?B6, GEF4AB6?9AAOI 6 SSR-5 [63] < IAEA-TECDOC-1380 [72]. #B 

<EF9K9A<< EDB>4 698B@EF69AAB7B >BAFDB?S CD< BJ9A>4I 59;BC4EABEF< D4EE@4FD<64RFES EJ9A4-

D<< A9CD98A4@9D9AAB7B 6FBD:9A<S K9?B69>4 6 E<EF9@G ;4IBDBA9A<S < 6OCB?ASRFES BJ9A>< CB-

?GK9AAOI CD< QFB@ 8B; B5?GK9A<S A4E9?9A<S. #D989?B@ 8B;O 8?S ?<J <; EBEF464 A4E9?9A<S 6 

BFABL9A<< 8B; 6B 6E9I C?4A<DG9@OI E<FG4J<SI B5?GK9A<S S6?S9FES QHH9>F<6A4S 8B;4 6 D4;@9-

D9 1 @�6/7B8 [63, 73]. 

%B7?4EAB @9FB8<>9, CD98EF46?9AAB= 6 IAEA-TECDOC-1380 [72] < SSG-31 [65], 6 2024 7B-

8G 8?S ##�$" 6 $9ECG5?<>9 �9?4DGEP 6OCB?A9A !�$ CB BCD989?9A<R EDB>B6 698B@EF69AAB7B 

(4>F<6AB7B) >BAFDB?S ;4 EBBDG:9A<S@< ;4IBDBA9A<S A<;>B- < ED98A94>F<6AOI $�" �9?BDGEE>B= 

�1% [173], 6 D4@>4I >BFBDB7B GEF4AB6?9A4 ;46<E<@BEFP EDB>B6 698B@EF69AAB7B >BAFDB?S < 8B-

CGEF<@B= G89?PAB= 4>F<6ABEF< GC4>B6B> $�", D4;@9M49@OI A4 ;4IBDBA9A<9. #D< GEF4AB6?9-

A<< ;46<E<@BEF< D4EE@BFD9AO EJ9A4D<< E D4;DGL9A<9@ ��� < 6FBD:9A<9@ K9?B69>4 6 E<EF9@G 

;4IBDBA9A<S $�". !4CD<@9D 8?S GC4>B6B> $�" E BEGL9AAO@< "�"% (D48<BAG>?<8AO= EBEF46: 

Cs137 3 75%, Co60 3 20%, Cs134 3 1,5%, Sr90-3,3%, 8D. D48<BAG>?<8O 3 0,2%) BEAB6AO@ 8B;4B5D4-
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;GRM<@ D48<BAG>?<8B@ 6 6OCB?A9AAOI BJ9A>4I 6 C9D<B8 6D9@9A< 8B 100 ?9F E @B@9AF4 ;4>DO-

F<S ##�$" S6?S?ES Co60, 4 CBE?9 100 ?9F 3 Cs137 (D<EGAB> 2.4).  

 

$<EGAB> 2.4 3 �46<E<@BEFP G89?PAB= 4>F<6ABEF< GC4>B6B> $�" < EDB>B6 698B@EF69AAB7B >BA-
FDB?S 8?S ##�$" 6 $9ECG5?<>9 �9?4DGEP, BCD989?ёAA4S 8?S GC4>B6B> E D48<BAG>?<8AO@ EBEF4-

6B@: Cs137 3 75%, Co60 3 20%, Cs134 3 1,5%, Sr90-3,3%, 8D. D48<BAG>?<8O 3 0,2% [171] 

 

�4> 6<8AB <; D<EGA>4 2.4 EDB>< 698B@EF69AAB7B >BAFDB?S (< EBBF69FEF69AAB @<A<@4?PAB 

A9B5IB8<@O9 EDB>< E?G:5O EBBDG:9A<= ;4IBDBA9A<S) 8?S G89?PAB= 4>F<6ABEF< CB Cs137 A4 
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CD<6989AO 6 D4;89?9 3 A4EFBSM9= D45BFO CD< D4;D45BF>9 CD98?B:9A<= CB B5?<>G C9DEC9>F<6-

AB7B ##�$" < 6O5BDG D9L9A<= CB @4F9D<4?4@ < >BAEFDG>J<< >4:8B7B ���. 
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2.4 �=0;87 AB>8<>AB=KE ?>:070B5;59 ##�$" 

$9L9A<9 ;484K< B>BAK4F9?PAB= <;B?SJ<< $�", A9 <@9S C9DEC9>F<6O CD<A9E9A<S CD<5O-

?<, FD95G9F ;A4K<F9?PAOI H<A4AEB6OI ;4FD4F < EB7?4EAB EB6D9@9AAO@ B5M9@<DB6O@ CB8IB-

84@, >4> CD46<?B, H<A4AE<DG9FES <; HBA8B6, HBD@<DG9@OI E 8BIB8AOI CDB9>FB6 4FB@AB= BF-

D4E?<. � J9?SI EB>D4M9A<S B5Nё@B6 B5D4;B64A<S $�" L<DB>B <ECB?P;G9FES CD<AJ<C «;47DS;-

ASRM<= C?4F<F», >BFBDO= 6 DBEE<=E>B= CD4>F<>9 CD<@9AS9FES 6 6<89 F4D<HB6 A4 ;4IBDBA9A<9 

[183], <ECB?P;GRFES CB8IB8O E D4;89?9A<9@ $�" A4 >?4EEO 8?S D4J<BA4?PAB7B (EB<;@9D<@B7B E 

CBF9AJ<4?PAB= BC4EABEFPR $�") D4EIB8B64A<S ED98EF6 A4 EB;84A<9 EBBDG:9A<= ;4IBDBA9A<S. 

% GKёFB@ 8?<F9?PABEF< CDBJ9EE4 B>BAK4F9?PAB= <;B?SJ<< $�" (BF @B@9AF4 CDB9>F<DB64A<S 8B 

;4>DOF<S EBBDG:9A<= ;4IBDBA9A<S < H4;O 4>F<6AB7B >BAFDB?S) D4;D45BF4AO CB8IB8O > H<A4A-

E<DB64A<R CDB9>FB6 EB;84A<S #�$" A4 D4;?<KAOI EF48<SI :<;A9AAB7B J<>?4. #B8DB5AB 6B-

CDBEO EFB<@BEF< ;4IBDBA9A<S $�" D4EE@BFD9AO 6 [155]. �4AAO9 CB 69?<K<A9 >4C<F4?PAOI 

6?B:9A<= < Q>EC?G4F4J<BAAOI ;4FD4F 8?S D4;?<KAOI #�$" CD<6989AO 6 [148-152]. 

#B<E> BCF<@4?PAOI D9L9A<= CB ECBEB54@ ;4IBDBA9A<S $�" 6OCB?AS?ES 6 D45BF4I [150, 

151]. � IB89 <EE?98B64A<= BCD989?9AO EBBFABL9A<S >4C<F4?PAOI ;4FD4F A4 EFDB<F9?PEF6B CD<-

CB69DIABEFAOI < CB8;9@AOI EBBDG:9A<= ;4IBDBA9A<S, BF@9K9A4 EGM9EF69AA4S D4;A<J4 6 EFB<-

@BEF< D45BF CB B5D4M9A<R E $�" 6 D4;AOI EFD4A4I, 6OS6?9AO ;4>BAB@9DABEF< 6?<SA<S 6@9-

EF<@BEF< #�$" A4 EFB<@BEFP ;4IBDBA9A<S 1 @3 $�" (D<EGAB> 1.26 D4;89?4 1.3 A4EFBSM9= D45B-

FO). 

#D<@9A<F9?PAB > ;484K4@ 6O5BD4 Q>BAB@<KAOI D9L9A<= 8?S CD<CB69DIABEFAB7B ;4IBDB-

A9A<S $�" CD98EF46?S9F <AF9D9E 4A4?<; EFB<@BEF< EBBDG:9A<= ;4IBDBA9A<S 6 @4ELF459 >4C<-

F4?PAOI ;4FD4F A4 6ER <AHD4EFDG>FGDG ##�$" < 6>?48 6 EFB<@BEFP EBBDG:9A<= ;4IBDBA9A<S 

>4:8B7B ���. &4>4S ;484K4 8BEF4FBKAB E?B:A4 6 E6S;< E F9@, KFB ;4FD4FO A4 C9D9D45BF>G < >BA-

8<J<BA<DB64A<9 $�" (F.9. A4 EB;84A<9 C9D6OI 86GI 54DP9DB6 6 E<EF9@9 ;4IBDBA9A<S 3 HBD@G 

$�" < >BAF9=A9DO) GK<FO64RFES 6 CDB9>F4I CD98CD<SF<=, C9D984RM<I BFIB8O A4 ;4IBDBA9A<9, 

;4FD4FO A4 EB;84A<9 CB8EF<?4RM97B Q>D4A4 < B7D4:84RM<I >BAEFDG>J<= 3 6 CDB9>F4I EFDB<-

F9?PEF64 ##�$", ;4FD4FO A4 EB;84A<9 CB>DO64RM97B Q>D4A4 3 6 CDB9>F4I ;4>DOF<S ##�$". 

#D< QFB@ 8?S DBEE<=E><I ##�$" 6 %69D8?B6E>B=, +9?S5<AE>B= < &B@E>B= B5?. CDB9>FAB-

E@9FA4S 8B>G@9AF4J<S A4 ;4>DOF<9 9M9 A9 D4;D45BF4A4 (6OCB?A9AO FB?P>B >BAJ9CFG4?PAO9 

CDBD45BF>< CB ;4>DOF<R 6 EBEF469 CDB9>FB6 EFDB<F9?PEF64 ##�$"). 

�?S BCD989?9A<S EBBFABL9A<= 6 69?<K<A9 ;4FD4F A4 EB;84A<9 >4:8B7B ��� 6 EBBDG:9A<SI 

;4IBDBA9A<S ##�$" CD<ASFO 84AAO9, CD98EF46?9AAO9 6 F45?<J9 2.6. 
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&45?<J4 2.6 3 �EIB8AO9 84AAO9 8?S BCD989?9A<S EFB<@BEFAOI CB>4;4F9?9= ��� ##�$" 

№ 
C/C �4DP9D �EIB8AO9 84AAO9 8?S BCD989?9A<S EFB<@BEF< EB;84A<S 54DP9D4 

1 (BD@4 $�" 

  9FB8<K9E><9 G>4;4A<S CB G>DGCAёAAB= BJ9A>9 EFB<@BEF< D45BF CB 
B5D4M9A<R E $�". #D<?B:9A<9 №3 > CD<>4;G �� «$BE4FB@» 
№1/1061-# [187]. 

 �4AAO9 CB G89?PAB= EFB<@BEF< BC9D4J<= CB C9D9D45BF>9 $�" [184, 

185]. 

2 �BAF9=A9D #B 84AAO@ F9IA<>B->B@@9DK9E><I CD98?B:9A<= ;46B8B6-
<;7BFB6<F9?9= >BAF9=A9DAB7B B5BDG8B64A<S 

3 
"7D4:84RM<9 
>BAEFDG>J<< 

#DB9>FA4S 8B>G@9AF4J<S A4 EFDB<F9?PEF6B ##�$" 6 +9?S5<AE>B= B5?., 
2019 7. [186]. 4 

�GH9DAO= @4-
F9D<4? 

5 
#B8EF<?4RM<= 
Q>D4A 

6 
#B>DO64RM<= 
Q>D4A 

 �BAJ9CFG4?PAO9 D9L9A<S CB ;4>DOF<R EBBDG:9A<= ;4IBDBA9A<S 
CDB9>FAB= 8B>G@9AF4J<< A4 EFDB<F9?PEF6B ##�$" 6 +9?S5<AE>B= 
B5?., 2019 7. [6]. 

 $4EKёF CDS@OI ;4FD4F A4 EB;84A<9 Q>D4A4 E CD<@9A9A<9@ H989D4?P-
AOI D4EJ9AB>. 

 

%B7?4EAB CDB9>FAB= 8B>G@9AF4J<< A4 EFDB<F9?PEF6B ##�$" 6 +9?S5<AE>B= B5?. CB?A4S 

E@9FA4S EFB<@BEFP EFDB<F9?PEF64 ##�$" 6 J9A4I 2019 7. EBEF46?S9F 6,06 @?D8. DG5., 6 J9A4I 

2000 7. 3 0,76 @?D8. DG5. � 84AAGR EFB<@BEFP 6IB8SF EBBDG:9A<S ;4IBDBA9A<S (15 :9?9;B59FBA-

AOI @B8G?9= B5M9= 6@9EF<@BEFPR 225 FOE. @3 GC4>B6B> $�", D45BFO < @4F9D<4?O 8?S EB;84-

A<S CB8EF<?4RM97B Q>D4A4), B5N9>FO <AHD4EFDG>FGDO ##�$" (;84A<9 6IB8AB7B >BAFDB?S GC4-

>B6B> $�", CGA>F 8B;<@9FD<K9E>B7B >BAFDB?S, E>?48 8?S 5GH9DAB7B @4F9D<4?4, A45?R84F9?P-

AO9 E>64:<AO, FD4AEHBD@4FBDA4S CB8EF4AJ<S, ?<A9=AO9 B5N9>FO < CDBK.), D45BFO CB CB87B-

FB6>9 C?BM48>< > EFDB<F9?PEF6G < 5?47BGEFDB=EF6G CBE?9 EBBDG:9A<S B5N9>FB6 >4C<F4?PAB7B 

EFDB<F9?PEF64, CDB9>FAB-<;OE>4F9?PE><9 D45BFO. �4FD4FO A4 CD<B5D9F9A<9 < ;4>?48>G 5GH9D-

AOI @4F9D<4?B6 GKF9AO 6 Q>EC?G4F4J<BAAOI D4EIB84I ##�$".  

�4AAO9 CB EFB<@BEF< ���, CD98GE@BFD9AAOI 6 EBEF469 CDB9>F4 ##�$" 6 +9?S5<A-

E>B= B5?. CD<6989AO 6 F45?<J9 2.7. 
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&45?<J4 2.7 3 �4AAO9 CB EFB<@BEF< ���, CD98GE@BFD9AAOI 6 EBEF469 CDB9>F4 ##�$" 6 

+9?S5<AE>B= B5?. [186] 

№ 
C/C 

��� )4D4>F9D<EF<>< %FB<-
@BEFP, 
@?A. DG5.  
6 J9A4I 
2000 7. 

�>?48 CB BFABL9-
A<R > CB?AB= E@9F-
AB= EFB<@BEF< EFDB-
<F9?PEF64 ##�$", % 

1 #B8EF<?4-
RM<= Q>D4A 

"5Nё@O 6O9@>< 7DGAF4 3 530 FOE. @3 

"5Nё@O B5D4FAB= ;4EOC>< 3 43,2 

FOE. @3 

 4F9D<4? B5D4FAB= ;4EOC>< 3 7?<A4 
59AFBA<FB64S 

64,5 8,5 

2 "7D4:84R-
M<9 >BA-
EFDG>J<< 

�454D<FO B8AB7B @B8G?S 76I69I7,5 @ 

%FDB<F9?PAO= B5Nё@ B8AB7B @B8G?S 
;4IBDBA9A<S 3 39600 @3 

"5M99 >B?-6B @B8G?9= 3 15 LF. 
�@9EF<@BEFP B8AB7B @B8G?S 3 15 FOE. 
@3 GC4>B6B> $�" 

408,2 53,7 

3 �GH9DAO= 
@4F9D<4? 

 4F9D<4? 3 7?<A4 59AFBA<FB64S 
#?BFABEFP 3 1,8 F/@3 

�B8B6B= D4EIB8 3 9200 F/7B8 
"5Nё@ A4 ;4CB?A9A<9 6E9I @B8G?9= 
;4IBDBA9A<S 3 76,7 FOE. @3 

76,5 10,1 

 

%FB<@BEFP B7D4:84RM<I >BAEFDG>J<= 6 C9D9EKёF9 A4 1 @3 EFDB<F9?PAB7B B5Nё@4 EBEF46-

?S9F 687 DG5./@3 6 J9A4I 2000 7, KFB 8BEF4FBKAB 8BDB7B, GK<FO64S CDBEFBFG @B8G?PAOI EBBDG-

:9A<= ;4IBDBA9A<S. 1FB B5GE?B6?9AB >?4EE<H<>4J<9= B7D4:84RM<I >BAEFDG>J<= (3! CB  

!#-016-05 [35] EB7?4EAB CDB9>FAB= 8B>G@9AF4J<< [186]) < F9@, KFB B7D4:84RM<9 >BAEFDG>J<< 

D4EEK<F4AO A4 ;4IBDBA9A<9 >4> $�" >?4EE4 4, F4> < $�" >?4EE4 3. �ECB?P;GS D4;AO9 B7D4:84-

RM<9 >BAEFDG>J<< 8?S ;4IBDBA9A<S $�" >?4EE4 3 < $�" >?4EE4 4 @B:AB EB>D4F<FP <I EFB<-

@BEFP (;4 EKёF CBA<:9A<S >?4EE4 59;BC4EABEF< >BAEFDG>J<= 8?S $�" >?4EE4 4, G@9APL9A<S 

FB?M<A EF9A, EA<:9A<S FD95B64A<= CB EDB>4@ <I E?G:5O).  

�?S BCD989?9A<S ;4FD4F A4 EB;84A<9 HBD@O $�" <ECB?P;B64AO 84AAO9 CG5?<>4J<= [184, 

185] CB EFB<@BEF< D4;?<KAOI F9IAB?B7<= C9D9D45BF>< $�", BCD989?ёAAO9 EB7?4EAB  9FB8<K9-

E><@ G>4;4A<S@ �� «$BE4FB@» [187]. �?S D4EK9F4 CD<ASFO A4<5B?99 D4ECDBEFD4AёAAO9 ECBEB5O 

C9D9D45BF>< A<;>B- < ED98A94>F<6AOI $�" (F45?<J4 2.8). 

&45?<J4 2.8 3 '89?PA4S EFB<@BEFP BC9D4J<= CB C9D9D45BF>9 $�" [184] 

№ 
C/C 

"C9D4J<S  
(ECBEB5 C9D9D45BF><) �4F97BD<S $�" 

'89?PA4S EFB<@BEFP 6 $( 6 
J9A4I 2019 7., FOE. DG5./@3 

1 �;@9?PK9A<9 !�" / %�" 50-115 

2 "F69D:89A<9 (J9@9AF<DB64A<9) !�" / %�" 20-115 

3 'C4D<64A<9 !�" / %�" 70-80 
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� CDB9>FAB= 8B>G@9AF4J<< A4 ##�$" 6 +9?S5<AE>B= B5?. A9F 84AAOI B EBBFABL9A<< 

B5Nё@B6 CBEFGC4RM<I A4 ;4IBDBA9A<9 $�", C9D9D45BF4AAOI F9@ <?< <AO@ ECBEB5B@. �?S BJ9-

AB> EFB<@BEF< HBD@O $�" CD<ASFO 84AAO9 CB A<:A9= 7D4A<J9 EFB<@BEF< C9D9D45BF>< $�" 

@9FB8B@ J9@9AF<DB64A<S, CD98EF46?9AAO9 6 F45?<J9 2.8 3 20 FOE. DG5./@3 6 J9A4I 2019 7. <?< 

2,2 FOE. DG5./@3 6 J9A4I 2000 7. (CD< C9D9EKёF9 <ECB?P;B64A >BQHH<J<9AF 89H?SFBD k=9). �4A-

AO9 CB EFB<@BEF< C9D9D45BF>< CD<ASFO CB A<:A9= 7D4A<J9 CB CD<K<A9 FB7B, KFB 5B́?PL4S K4EFP 

$�", CBEFGC4RM<I A4 ;4IBDBA9A<9 (80 %), BFABE<FES > >4F97BD<< A<;>B4>F<6AOI BFIB8B6, 8?S 

>BFBDOI EFB<@BEFP C9D9D45BF>< 89L96?9 K9@ 8?S BFIB8B6 >4F97BD<< %�". 

�4FD4FO A4 EB;84A<9 HBD@O $�" BCD989?9AO CB HBD@G?9: 

%H = %C×VA9FFB (1), 

789: 

%H 3 ;4FD4FO A4 EB;84A<9 HBD@O $�" 3 C9D6B7B 54DP9D4 6 E<EF9@9 ���, @?A. DG5.; 

%C 3 G89?PA4S EFB<@BEFP C9D9D45BF>< $�" (CD<ASF4 EB7?4EAB [184] 6 D4;@9D9 2,2 FOE. 

DG5./@3 6 J9A4I 2000 7.);  

VA9FFB 3 EB6B>GCAO= B5Nё@ $�" 6AGFD< >BAF9=A9DB6, FOE. @3, BCD989?S9@O= CB HBD@G?9: 

VA9FFB = VGC3·kGC3 + VGC4·kGC4 (2), 

789: 

VGC3 3 B5Nё@ 5DGFFB GC4>B6B> $�" >?4EE4 3 (8?S ##�$" 6 +9?S5<AE>B= B5?. EBEF46?S9F 

42 FOE. @3); 

kGC3 3 >BQHH<J<9AF ;4CB?A9A<S >BAF9=A9DB6 8?S $�" >?4EE4 3, kGC3 = 0,32 (CD<ASF CB >BA-

F9=A9DG F<C4 !��-150-1,5# <EIB8S <; EBBFABL9A<S 6AGFD9AA97B B5Nё@4 >BAF9=A9D4 (1,5 @3) < 

6A9LA97B B5Nё@4 >BAF9=A9D4 (3,75 @3) < <; D4EKёF4, KFB ;4CB?AS9@BEFP 6AGFD9AA97B B5Nё@4 EB-

EF46?S9F 80%);  

VGC4 3 B5Nё@ 5DGFFB GC4>B6B> $�" >?4EE4 4 (8?S ##�$" 6 +9?S5<AE>B= B5?. EBEF46?S9F 

183 FOE. @3); 

kGC4 3 >BQHH<J<9AF ;4CB?A9A<S >BAF9=A9DB6 8?S $�" >?4EE4 4, kGC4 = 0,63 (CD<ASF CB >BA-

F9=A9DG F<C4 �$��-1,36 <EIB8S <; EBBFABL9A<S 6AGFD9AA97B B5Nё@4 >BAF9=A9D4 (1,36 @3) < 

6A9LA97B B5Nё@4 >BAF9=A9D4 (1,73 @3) < <; D4EKёF4, KFB ;4CB?AS9@BEFP 6AGFD9AA97B B5Nё@4 EB-

EF46?S9F 80%). 
 &4><@ B5D4;B@, B5Nё@ 6E9I $�" «A9FFB» (VA9FFB), CBEFGC4RM<I 6 ##�$", EBEF46?S9F 

VA9FFB = 42·0,32+183·0,63 = 128,73 FOE. @3. 

�4FD4FO A4 EB;84A<9 HBD@O $�" EBEF46?SRF %H= 2,2·128,73 = 283,2 @?A. DG5. 6 J9A4I 

2000 7. 
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$4EK9F EFB<@BEF< >BAF9=A9DB6, <ECB?P;G9@OI 8?S ;4IBDBA9A<S $�" 6 ##�$" 6 +9?S5<A-

E>B= B5?. 6OCB?A9A A4 BEAB69 84AAOI CB D4ECD989?9A<R F<CB6 GC4>B6B>, CBEFGC4RM<I A4 ;4-

IBDBA9A<9 [6] (D<EGAB> 2.7) < F9IA<>B->B@@9DK9E><I CD98?B:9A<= CBEF46M<>B6 >BAF9=A9DB6. 

 

$<EGAB> 2.7 3 �4AAO9 CB EBBFABL9A<R F<CB6 >BAF9=A9DB6, A4 BEAB69 >BFBDOI EHBD@<DB64AO 
GC4>B6>< $�" >?4EEB6 3 < 4, CBEFGC4RM<9 6 ##�$" [6] 

 

�4AAO9 CB >B?<K9EF6G < EFB<@BEF< >BAF9=A9DB6 CD<6989AO 6 F45?<J9 2.9.  

&45?<J4 2.9 3 �4AAO9 CB >B?<K9EF6G < EFB<@BEF< >BAF9=A9DB6, <ECB?P;G9@OI 8?S ;4IBDB-

A9A<S BFIB8B6 >4F97BD<= !�" < %�" 6 ##�$". 

�?4EE $�", 
EG@@4DAO= 
B5Nё@ GC4-
>B6B> 

&<C >BA-
F9=A9D4 

"5Nё@ >BA-
F9=A9D4 
«5DGFFB» 

"5M99 >B?-
6B >BAF9=A9-
DB6 

%FB<@BEFP 
;4 98<A<JG 
6 J9A4I 
2000 7. 

%FB<@BEFP 
6E9I >BAF9=-
A9DB6 6 J9-
A4I 2000 7. 

%B6B>GCA4S 
EFB<@BEFP 
>BAF9=A9DB6 
6 J9A4I 
2000 7. 

$�" 

>?4EE4 4, 
183 FOE. @3 

�<7-�Q7 1,0 @3 23987 LF. 125 DG5. 2,9 @?A. DG5. 

1,068 @?D8. 
DG5. 

�$��-1,36 1,73 @3 17241 LF. 9000 DG5. 155,2 

@?A. DG5. 
�$��-3,0 4,05 @3 7496 LF. 22650 DG5. 169,8 

@?A. DG5. 
� � 3,8 @3 8995 LF. 22325 DG5. 200,8 

@?A. DG5. 
!�� 3,75 @3 17241 LF. 18735 DG5. 323,0 

@?A. DG5. 

$�" 

>?4EE4 3, 
42 FOE. @3 

!�� 3,75 @3 10269 LF. 18735 DG5. 192,4 

@?A. DG5. 
��' 2,06 @3 571 LF. 17500 DG5. 9,9 @?A. DG5. 
��� 4,1 @3 571 LF. 23750 DG5. 13,5 

@?A. DG5. 
 

%B6B>GCAO9 ;4FD4FO A4 CD<B5D9F9A<9 6E9I >BAF9=A9DB6 8?S ;4IBDBA9A<S $�" EBEF46?SRF 

1,068 @?D8. DG5. 6 J9A4I 2000 7. �<47D4@@4 D4ECD989?9A<S ;4FD4F A4 CD<B5D9F9A<9 >BAF9=A9DB6 

CD98EF46?9A4 A4 D<EGA>9 2.8. �B?PL4S K4EFP ;4FD4F (B>B?B 80 %) CD<IB8<FES A4 >BAF9=A9DO 8?S 

$�" >?4EE4 4. 1FB B5GE?B6?9AB 5B?PL<@ >B?<K9EF6B@ < BFABE<F9?PAB 6OEB>B= EFB<@BEFPR @9-

F4??<K9E><I >BAF9=A9DB6 F<C4 �$��, � �, 4 F4>:9 <ECB?P;B64A<9@ 6 A9>BFBDOI E?GK4SI >BA-

F9=A9DB6 F<C4 !�� 8?S ;4IBDBA9A<S $�" >?4EE4 4, <;5OFBKAOI CB E6B<@ ;4M<FAO@ I4D4>F9D<-

EF<>4@ 8?S F4><I BFIB8B6. �ECB?P;B64A<9 >BAF9=A9D4 !�� 8?S $�" >?4EE4 4 B5GE?B6?9AB, 
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A4CD<@9D, A9B5IB8<@BEFPR D4;@9M9A<S 7BDRK<I A<;>B4>F<6AOI $�" (BFD45BF4AAO9 ED98EF64 

<A8<6<8G4?PAB= ;4M<FO, 69FBLP < CDBK.) 6 B7A9EFB=><9 >BAF9=A9DO, F4><9 >4> !��. &4>B9 D9-

L9A<9 CB;6B?S9F BFCD46?SFP 7BDRK<9 $�" A4 ;4IBDBA9A<9, A9 C9D96B8S <I 6 A97BDRKGR HBD@G, 

< CD< QFB@ B59EC9K<64FP EBBF69FEF6<9 >D<F9D<S@ CD<9@?9@BEF< CB !#-093-14 [27]. 

 

$<EGAB> 2.8 3 $4ECD989?9A<9 ;4FD4F A4 D4;?<KAO9 F<CO >BAF9=A9DB6 8?S ;4IBDBA9A<S $�" 
>?4EEB6 3 < 4 6 ##�$"  

 

�<47D4@@4 A4 D<EGA>9 2.8 89@BAEFD<DG9F J9?9EBB5D4;ABEFP CB<E>4 5B?99 Q>BAB@<KAOI 

D9L9A<= CB >BAF9=A9D<;4J<< $�" >?4EE4 4, A4CD<@9D GC4>B6>G 5B́?PL9= K4EF< $�" 6 @S7><9 

>BAF9=A9DO F<C4 �<7-5Q7 <?< <ECB?P;B64A<9 CB?<@9DAOI >BAF9=A9DB6 6;4@9A @9F4??<K9E><I. 

�?S BFIB8B6 CDB<;6B8EF64 < CBFD95?9A<S CB?<@9DAO9 >BAF9=A9DO CD4>F<K9E>< ;4@9EF<?< @9-

F4??<K9E><9 CB CD<K<A9 5B?99 A<;>B= EFB<@BEF<. 

� K4EF< BCD989?9A<S EFB<@BEF< CB>DO64RM97B Q>D4A4 8?S ##�$" 6 +9?S5<AE>B= B5?. 6 

E6S;< E BFEGFEF6<9@ E@9FAOI D4EKёFB6 A4 EB;84A<9 84AAB7B Q>D4A4 6 CDB9>FAB= 8B>G@9AF4J<< 

A4 EFDB<F9?PEF6B ##�$", F4><9 E@9FAO9 D4EKёFO 6OCB?A9AO 6 EBEF469 A4EFBSM97B 8<EE9DF4J<-

BAAB7B <EE?98B64A<S. 

�?S D4EKёF4 EFB<@BEF< CB>DO64RM97B Q>D4A4 BCD989?9AO B5Nё@O @4F9D<4?B6, <; >BFBDOI 

EBEFB<F Q>D4A, E GKёFB@ >BAJ9CFG4?PAOI D9L9A<= CB ;4>DOF<R ##�$", CD98EF46?9AAOI 6 [6]. 

 B89?P, CB?B:9AA4S 6 BEAB6G D4EKёF4 B5Nё@4 CB>DO64RM97B Q>D4A4 CD98EF46?9A4 A4 D<EGA>9 

2.9. 



80 

 

$<EGAB> 2.9 3  B89?P 8?S D4EKёF4 B5Nё@B6 CB>DO64RM97B Q>D4A4 ##�$" 6 +9?S5<AE>B= B5?.  

 

�4AAO9 CB B5Nё@4@ @4F9D<4?B6 CB>DO64RM97B Q>D4A4 ##�$" CD<6989AO 6 F45?<J9 2.10. 

&45?<J4 2.10 3 �4AAO9 CB B5Nё@4@ @4F9D<4?B6, <ECB?P;G9@OI 8?S EB;84A<S CB>DO64RM9-

7B Q>D4A4 ##�$" 6 +9?S5<AE>B= B5?. 

№ 
C/C 

 4F9D<4? &B?M<A4 E?BS �B?<K9EF6B 
@4F9D<4?4 

"5M<= B5Nё@ CB>DO-
64RM97B Q>D4A4 

1 �?<A4 59AFBA<FB64S 1000 @@ (min) 515 FOE. @3 

770 FOE. @3 

2 �D46<= 500 @@ 75 FOE. @3 

3 �B?BFO= >4@9AP HD4>J<< 
150 @@ 

500 @@ 77 FOE. @3 

4  9EFAO= 7DGAF 500 @@ 78 FOE. @3 

5 �979F4F<6AO= E?B=  
(74;BAA4S FD464) 

150 @@ 25 FOE. @3 

(175 FOE. @2) 

 

6 �9BF9>EF<?P 2 @@ 174 FOE. @2 

7 �9BD9L9F>4  100 @@ 350 FOE. @2 

 

#D< D4EKёF9 EFB<@BEF< CB>DO64RM97B Q>D4A4 CB H989D4?PAO@ D4EJ9A>4@ ED98ASS EFB<-

@BEFP EB;84A<S 1 @3 CB>DO64RM97B Q>D4A4 EBEF46?S9F 192 DG5./@3 6 J9A4I 2000 7. �EIB8S <; 

QF<I 84AAOI EFB<@BEFP CB>DO64RM97B Q>D4A4 EBEF46?S9F 147,8 @?A. DG5. 6 J9A4I 2000 7.  

�?S CD98EF46?9AAB= A4 D<EGA>9 2.9 @B89?< ##�$" I4D4>F9DAB, KFB 5B́?PLGR K4EFP B5Nё-

@4 Q>D4A4 ;4A<@49F 7?<A4, ;4CB?ASRM4S CDBEFD4AEF6B @9:8G @B8G?S@< ;4IBDBA9A<S. $4;@9M4S 

@B8G?< ;4IBDBA9A<S 5?<:9 8DG7 > 8DG7G, @B:AB 8B5<FPES EGM9EF69AAB= Q>BAB@<< 6 D4EIB89 

@4F9D<4?B6 A4 EB;84A<9 CB>DO64RM97B Q>D4A4. �46<E<@BEFP EFB<@BEF< CB>DO64RM97B Q>D4A4 
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BF D4EEFBSA<S @9:8G @B8G?S@< ;4IBDBA9A<S 8?S >B@CBAB6>< @B8G?9= ##�$" 6 +9?S5<AE>B= 

B5?. CD98EF46?9A4 A4 D<EGA>9 2.10.  

 

$<EGAB> 2.10 3 �46<E<@BEFP EFB<@BEF< CB>DO64RM97B Q>D4A4 BF D4EEFBSA<S @9:8G @B8G?S@< 
;4IBDBA9A<S 8?S ##�$" 6 +9?S5<AE>B= B5?.  

 

�FB7B 8?S ##�$" 6 +9?S5<AE>B= B5?. EFB<@BEFP ��� 8?S ;4IBDBA9A<S 225 FOE. @3 GC4>B-

6B> $�" EBEF46?S9F (6 J9A4I 2000 7.): 

 HBD@4 $�" 3 283,2 @?A. DG5. 

 >BAF9=A9DO 3 1068 @?A. DG5. 

 5GH9DAO= @4F9D<4? 3 76,5 @?A. DG5. 

 B7D4:84RM<9 >BAEFDG>J<< 3 408,2 @?A. DG5. 

 CB8EF<?4RM<= Q>D4A 3 64,5 @?A. DG5. 

 CB>DO64RM<= Q>D4A 3 147,8 @?A. DG5.  

%B6B>GCA4S EFB<@BEFP ��� EBEF46?S9F 2048,2 @?A DG5. 6 J9A4I 2000 7. �<47D4@@4 D4ECD9-

89?9A<S ;4FD4F A4 ��� CD98EF46?9A4 A4 D<EGA>9 2.11. 

�4AAO9 CB D4ECD989?9A<R ;4FD4F A4 EB;84A<9 ��� CB;6B?SRF BCD989?<FP CD<BD<F9FAO9 

A4CD46?9A<S 8?S CB<E>4 Q>BAB@<KAOI D9L9A<= 3 6 C9D6GR BK9D98P QFB BCF<@<;4J<S D9L9A<= 

CB >BAF9=A9DAB@G C4D>G 8?S ;4IBDBA9A<S $�" >?4EE4 4 < EA<:9A<9 ;4FD4F A4 EB;84A<9 B7D4:-

84RM<I >BAEFDG>J<=.  
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$<EGAB> 2.11 3 �9>B@CB;<J<S ;4FD4F A4 EB;84A<9 ��� ##�$" (A4 CD<@9D9 ##�$" 6  
+9?S5<AE>B= B5?.)  

 

�>?48 6 EFB<@BEFP EBBDG:9A<= ;4IBDBA9A<S HBD@O $�" (FD9F<= CB ;A4K<@BEF< 54DP9D E 

FBK>< ;D9A<S ;4FD4F A4 ��� EB7?4EAB D<EGA>G 2.11) EGM9EF69AAB ;46<E<F BF @9FB8<>< D4EK9F4 

EFB<@BEF< C9D9D45BF>< BFIB8B6. � A4EFBSM9= D45BF9 EFB<@BEFP EB;84A<S HBD@O $�" D4EEK<-

F4A4 CB A<:A9= 7D4A<J9 EFB<@BEF< C9D9D45BF>< �$" @9FB8B@ J9@9AF<DB64A<S (2,2 FOE. DG5. 6 

J9A4I 2000 7.). � E?GK49 D4EKёF4 CB 69DIA9= 7D4A<J9 EFB<@BEF< C9D9D45BF>< $�" (12,6 FOE. DG5. 

6 J9A4I 2000 7.) 5B?99 K9@ 6 1,5 D4;4 6B;D4EF49F EFB<@BEF< 6E9= E<EF9@O ��� < 6>?48 HBD@O 

$�" 6 B5MGR EFB<@BEFP 6 84AAB@ E?GK49 EBEF46?S9F B>B?B 45 %. "F 6O5BD4 ECBEB54 C9D9D4-

5BF>< ;46<ESF B5Nё@O >BA8<J<BA<DB64AAOI $�" < 6 >BA9KAB@ <FB79 ;4FD4FO A4 6E9 BEF4?PAO9 

���. � CG5?<>4J<< [188], A4CD<@9D, CD98?474?BEP CD<@9A9A<9 F9IAB?B7<< BEF9>?B6O64A<S 

A<;>B-< ED98A94>F<6AOI �$" 6@9EFB F9IAB?B7<< J9@9AF<DB64A<S, KFB, A9E@BFDS A4 5B́?PLGR 

EFB<@BEFP B5BDG8B64A<S, 84ёF QHH9>F 6 6<89 EB>D4M9A<S B5Nё@4 >BA8<J<BA<DB64AAOI $�". 

�O5BD BCF<@4?PAB7B ECBEB54 C9D9D45BF>< BFIB8B6 8?S ;484K B>BAK4F9?PAB= <;B?SJ<< $�" S6-

?S9FES CD98@9FB@ BF89?PAB7B <EE?98B64A<S < 6 A4EFBSM9= D45BF9 CB8DB5AB A9 D4EE@4FD<649FES, 

F4> >4> 6OIB8<F ;4 CD989?O <EE?98G9@B= B5?4EF< (EBBDG:9A<= ;4IBDBA9A<S ##�$"). 

%FB<@BEFP 5GH9DAOI @4F9D<4?B6, CB8EF<?4RM97B < CB>DO64RM97B Q>D4A4 6ABE<F @9AP-

L<= 6>?48 6 EB6B>GCAGR EFB<@BEFP E<EF9@O ��� CB ED46A9A<R E 8DG7<@< 54DP9D4@<, B8A4>B < 
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8?S 84AAOI 54DP9DB6 @B7GF 5OFP A4@9K9AO CGF< BCF<@<;4J<< ;4FD4F. !4CD<@9D, EB>D4M9A<9 

D4EEFBSA<= E 28 @ 8B 5 @ @9:8G @B8G?S@< ;4IBDBA9A<S $�" ##�$" 6 +9?S5<AE>B= B5?. CB;6B-

?S9F 6 1,5 D4;4 EB>D4F<FP EFB<@BEFP CB>DO64RM97B Q>D4A4. %B>D4M9A<9 ;4FD4F A4 5GH9DAO9 @4-

F9D<4?O @B:9F 5OFP 8BEF<7AGFB ;4 EKёF CD<@9A9A<S D4;?<KAOI 5GH9DAOI @4F9D<4?B6 8?S $�" 

>?4EEB6 3 < 4 3 5B?99 A48ё:AOI (< 8BDB7BEFBSM<I) 3 8?S ;4EOC>< CGEFBF @9:8G GC4>B6>4@< 

$�" >?4EE4 3 < 5B?99 8BEFGCAOI 3 8?S ;4EOC>< CGEFBF @9:8G GC4>B6>4@< $�" >?4EE4 4.  

 

�K2>4K : 3;025 2 
#B D9;G?PF4F4@ B5;BD4 F9IAB?B7<= B>BAK4F9?PAB= <;B?SJ<< $�", 6OCB?A9AAB7B 6 7?469 1, 

6 7?469 2 CD98EF46?9AO 6B;@B:AO9 64D<4AFO >BAEFDG>J<= < @4F9D<4?B6 ��� ##�$", 6OCB?A9A 

4A4?<; D4;?<KAOI H4>FBDB6, 6?<SRM<I A4 D9L9A<S CB 6O5BDG 84AAOI 64D<4AFB6. 

�A4?<; DBEE<=E><I ABD@ < CD46<?, EF4A84DFB6 < DG>B6B8EF6 6 B5?4EF< B5D4M9A<S E $�" 

A4 >BA9KAOI EF48<SI, CDB9>FAOI BEAB6 < 54;B6OI CD<AJ<CB6 EB;84A<S EBBDG:9A<= ;4IBDBA9-

A<S, D4;D45BF4AAOI  ���&1, CB>4;O649F, KFB 6 ABD@4F<6AB= 54;9 CD98EF46?9AO 6 BEAB6AB@ 

B5M<9 FD95B64A<S > EBEF46G ��� < <I BEAB6AO@ HGA>J<S@ < CD4>F<K9E>< A9F B7D4A<K9A<= A4 

6O5BD >BAEFDG>J<= < @4F9D<4?B6 ���, F4> >4> QFBF 6O5BD BCD989?S9FES I4D4>F9D<EF<>4@< $�" 

< BEB59AABEFS@< C?BM48>< D4;@9M9A<S ##�$" < 8B?:9A 5OFP E89?4A < B5BEAB64A A4 QF4C9 

CDB9>F<DB64A<S.  

� E6S;< E F9@, KFB FD95B64A<S > 54DP9D4@ 59;BC4EABEF< ;46<ESF BF EDB>B6, 6 F9K9A<9 >BFB-

DOI ��� 8B?:AO 6OCB?ASFP E6B< HGA>J<<, 6 7?469 2 CD98?B:9A CB8IB8, CB;6B?SRM<= A4 QF4C9 

CDB9>F<DB64A<S @9FB8<K9E>< CB8B=F< > A4;A4K9A<R C4D4@9FDB6 ��� (D<EGAB> 2.12). 

 

$<EGAB> 2.12 3 �?7BD<F@ 8?S BCD989?9A<S C4D4@9FDB6 ���, CD989?B6 < GE?B6<= Q>EC?G4F4J<< 
��� CD< CDB9>F<DB64A<< ##�$"  

 

%B7?4EAB CD98?B:9AAB@G CB8IB8G BCD989?9AO FD95B64A<S > EDB>4@ E?G:5O ��� ##�$". 

!4 CD<@9D9 Q>EC?G4F4J<BAAOI A<;>B- < ED98A94>F<6AOI $�" �9?BDGEE>B= �1%, D48<BAG>?<8-

AO= EBEF46 >BFBDOI CD98EF46?9A CD9<@GM9EF69AAB >BDBF>B:<6GM<@< D48<BAG>?<84@<, GEF4-

AB6?9A4 6;4<@BE6S;P EDB>B6 >BAFDB?S ;4 EBBDG:9A<S@< ;4IBDBA9A<S ##�$" < G89?PAB= 4>F<6-
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ABEFPR $�" (107 �>/>7 3 250 ?9F, 8?S BFIB8B6 E G89?PAB= 4>F<6ABEFPR 108 �>/>7 3 350 ?9F, 

109 �>/>7 3 450 ?9F < F.8.).  

"F@9K9AB, KFB 6 F9I E?GK4SI, >B784 D48<BAG>?<8AO= EBEF46 < G89?PA4S 4>F<6ABEFP $�" 

>?4EE4 3 6?9>GF A9B5IB8<@BEFP A4;A4K9A<S 8?<F9?PAOI EDB>B6 E?G:5O ��� < 8?<F9?PAOI C9-

D<B8B6 4>F<6AB7B >BAFDB?S (5B?99 300-500 ?9F), J9?9EBB5D4;AB CD<@9A9A<9 ED98A97?G5<AAOI 

EBBDG:9A<=, 6 >BFBDOI @4?B69DBSFAB A9CD98A4@9D9AAB9 6FBD:9A<9 K9?B69>4 CB <EF9K9A<< 

EDB>B6 4>F<6AB7B >BAFDB?S.  

�?S BEAB6AOI @4F9D<4?B6, <ECB?P;G9@OI 6 ���, D4EE@BFD9AO 84AAO9 CB Q6B?RJ<< <I 

E6B=EF6 EB 6D9@9A9@, BCD989?9AO FD95B64A<S > ��� <EIB8S <; ;484K< 6OCB?A9A<S E6B<I HGA>-

J<= A4 BEAB6AOI QF4C4I :<;A9AAB7B J<>?4 ##�$". #B>4;4AB, KFB K4EFP HGA>J<= @B:9F 6OCB?-

ASFPES FB?P>B A4 QF4C4I Q>EC?G4F4J<< < ;4>DOF<S 3 A4CD<@9D, HGA>J<< B7D4:84RM<I >BA-

EFDG>J<= 8?S $�" >?4EE4 4. "CD989?ёA C9D9K9AP C4D4@9FDB6, BF69K4RM<I ;4 6OCB?A9A<9 ��� 

E6B<I HGA>J<=.  

!4 CD<@9D9 ##�$" 8?S $�" >?4EEB6 3 < 4, EB;84649@B7B 6 +9?S5<AE>B= B5?., 6OCB?A9A 

4A4?<; EFB<@BEFAOI CB>4;4F9?9= ##�$": 

 BCD989?9AO ;4FD4FO A4 E<EF9@G ��� 6 J9?B@, 6>?RK4S QF4C EB;84A<S GC4>B6>< $�" 

< QF4C ;4>DOF<S ##�$" 3 EB;84A<9 CB>DO64RM97B Q>D4A4. �EIB8S <; QFB7B, 6OCB?A9A4 89>B@-

CB;<J<S ;4FD4F A4 6E9 <A:9A9DAO9 54DP9DO 59;BC4EABEF<; 

 CB>4;4AB, KFB ;4FD4FO A4 >BAF9=A9DO EBEF46?SRF B>B?B CB?B6<AO EFB<@BEF< 6E9= 

E<EF9@O ���, < KFB ;4FD4FO A4 >BAF9=A9DO 8?S ;4IBDBA9A<S $�" >?4EE4 4 A9EBD4;@9DAO <I 

HGA>J<S@ (>BAF9=A9DO 8?S $�" >?4EE4 4 A9 6OCB?ASRF HGA>J<R CB <;B?SJ<< (G89D:4A<R) 

D48<BAG>?<8B6); 

 CB>4;4A4 KG6EF6<F9?PABEFP EFB<@BEF< 6E9= E<EF9@O ��� > EFB<@BEF< C9D9D45BF>< 

$�"; 

 CD<6989AO CGF< BCF<@<;4J<< ;4FD4F A4 B7D4:84RM<9 >BAEFDG>J<< 3 ;4 EKёF <I D4;-

89?9A<S A4 >BAEFDG>J<< 8?S ;4IBDBA9A<S $�" >?4EE4 3 < $�" >?4EE4 4 < CD98NS6?9A<S D4;AOI 

FD95B64A<= CB <I HGA>J<S@, EDB>4@ E?G:5O, >?4EE<H<>4J<< EB7?4EAB !#-016-05 [35]; 

 GEF4AB6?9A4 ;46<E<@BEFP EFB<@BEF< CB>DO64RM97B Q>D4A4 BF D4EEFBSA<= @9:8G EB-

BDG:9A<S@< ;4IBDBA9A<S. 

!4 BEAB69 4A4?<;4 E<EF9@O ��� ##�$", 6OCB?A9AAB7B 6 7?469 2, 6 7?469 3 D4;D45BF4AO 

CD98?B:9A<S CB BCF<@4?PAB@G ECBEB5G B>BAK4F9?PAB= <;B?SJ<< $�" >?4EEB6 3 < 4 3 E GKёFB@ 

A9B5IB8<@OI < 8BEF4FBKAOI FD95B64A<= > E<EF9@4@ < Q?9@9AF4@ EBBDG:9A<= ;4IBDBA9A<S $�" 

< A4@9K9AAOI CGF9= EB>D4M9A<S EFB<@BEF< ���.  
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3 #$���"��!�/ #" �/�"$' %#"%"�� ��)"$"!�!�/ $�" ���%%"�  
3 � 4 

 

� A4EFBSM9= 7?469 D4;D45BF4AO CD98?B:9A<S CB 6O5BDG ECBEB54 ;4IBDBA9A<S $�" >?4E-

EB6 3 < 4 CD<@9A<F9?PAB > CD4>F<K9E>B= ;484K9 EB;84A<S ##�$" 6 $9ECG5?<>9 �9?4DGEP, 6 >B-

FBDB= > 2030 7B8G 8B?:AO ;4CB?A<FPES ID4A<?<M4 A<;>B- < ED98A94>F<6AOI $�" �9?BDGEE>B= 

�1% [142] < 5G89F A9B5IB8<@B <;6?9>4FP A4>BC?9AAO9 BFIB8O < A4CD46?SFP <I A4 B>BAK4F9?P-

AGR <;B?SJ<R. #D98?B:9A<S D4;D45BF4AO E G>?BAB@ A4 GA<69DE4?PABEFP F9IA<K9E><I D9L9-

A<=, E J9?PR CD<@9A9A<S 8?S 8DG7<I EFD4A, 8?S >BFBDOI $( S6?S9FES CBEF46M<>B@ F9IAB?B7<= 

S89DAB7B FBC?<6AB7B J<>?4 [189], 4 F4>:9 E GKёFB@ C9DEC9>F<6 CD<@9A9A<S 6 $( 3 8?S 5G8GM<I 

DBEE<=E><I ##�$" [190]. 

� D4;89?9 3.1 CD<6989AO B5M<9 D9L9A<S CB B5?<>G C9DEC9>F<6AB7B F<CB6B7B ##�$", 6 

D4;89?4I 3.2÷3.6 3 CD98?B:9A<S CB 6O5BDG >BAEFDG>J<= < @4F9D<4?B6 ��� < BEAB6AOI Q?9@9A-

FB6 EBBDG:9A<= ;4IBDBA9A<S $�" >?4EEB6 3 < 4, E GKёFB@ D9;G?PF4FB6 4A4?<F<K9E>B= D45BFO, 

6OCB?A9AAB= 6 7?464I 1 < 2.  

 

3.1 "1;8: ?5@A?5:B82=>3> =075<=>3> ##�$" 4;O $�" :;0AA>2 3 8 4 
% GKёFB@ 4>FG4?PABEF< 6BCDBE4 ;4IBDBA9A<S $�", B5D4;GRM<IES CD< Q>EC?G4F4J<< < 6O-

6B89 <; Q>EC?G4F4J<< �1%, B5?<> ##�$" D4;D45BF4A 6 CD<6S;>9 > ;484K9 ;4IBDBA9A<S $�", B5-

D4;GRM<IES A4 �1% E D94>FBD4@< F<C4 ��1$-1200 3 A4 C9DEC9>F<6G ;4IBDBA9A<S BFIB8B6 BF 

Q>EC?G4F4J<< < �1 84AAOI �1%, 6 FB@ K<E?9 8?S 6B;@B:ABEF< <ECB?P;B64A<S 6 D4;D45BF>9 

>BAJ9CJ<< F<CB6B7B ##�$" 6 ;4DG59:AOI CDB9>F4I 7BE>BDCBD4J<< $BE4FB@, 6 BEAB6AB@ BD<-

9AF<DB64AAOI A4 EFDB<F9?PEF6B �1% E 84AAO@ F<CB@ D94>FBDB6. 

�@9EF<@BEFP ##�$" CD<ASF4 <; D4EK9F4 ;4IBDBA9A<S $�", B5D4;GRM<IES ;4 69EP EDB> 

Q>EC?G4F4J<< �1% E 86G@S 5?B>4@< D94>FBDB6 ��1$-1200 < CD< 6O6B89 <; Q>EC?G4F4J<<, < EB-

EF46?S9F CB D4;?<KAO@ BJ9A>4@ BF 30 8B 40 FOE. @3 [142, 191]. �?S C9DEC9>F<6AB7B ##�$" 

CD98GE@BFD9A4 6B;@B:ABEFP D4EL<D9A<S < CD< BJ9A>4I EFB<@BEF< 6OCB?A9AB @4ELF45<DB64-

A<9 8B 6@9EF<@BEF< 225 FOE. @3 $�", EBBF69FEF6GRM9= 6@9EF<@BEF< ##�$" 6 +9?S5<A-

E>B= B5?. 3 8?S 6B;@B:ABEF< D9?964AFAB7B ED46A9A<S F9IA<>B-Q>BAB@<K9E><I CB>4;4F9?9=. 

� E6S;< E F9@, KFB C?BM48>4 8?S ##�$" 6 $9ECG5?<>9 �9?4DGEP CB EBEFBSA<R A4 2024 7B8 

A9 BCD989?9A4 (D4EE@4FD<649FES A9E>B?P>B 64D<4AFB6 D4;@9M9A<S ##�$" [192]) I4D4>F9D<EF<-

>< C?BM48>< CD<ASFO E EG7?<A>4@< 6 >4K9EF69 6@9M4RM<I CBDB8 < >BAE9D64F<6AB 8BEF4FBKAB 

6OEB><@ GDB6A9@ 7DGAFB6OI 6B8, E GKёFB@ FD95B64A<= ABD@4F<6AOI 8B>G@9AFB6 CB 6O5BDG 

C?BM48B> 8?S "��1 [34, 193-196]. )4D4>F9D<EF<>< C?BM48>< D4;@9M9A<S ##�$", A4 BEAB69 
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>BFBDOI 6 A4EFBSM9= D45BF9 6OCB?A9AO BJ9A>< 59;BC4EABEF<, CD<6989AO 6 F45?<J9 �.3 #D<-

?B:9A<S �. 

!B@9A>?4FGD4 Q>EC?G4F4J<BAAOI $�" �9?BDGEE>B= �1%, CBEFGC4RM<I A4 ;4IBDBA9A<9 

CBE?9 10 ?9F 6O89D:>< 6 CD<EF4AJ<BAAOI ID4A<?<M4I, CD<6989A4 6 F45?<J9 3.1. �4AAO9 CB D4-

8<BAG>?<8AB@G EBEF46G < G89?PAB= 4>F<6ABEF< 6E9I BFIB8B6, CBEFGC4RM<I A4 ;4IBDBA9A<9, E 

GKёFB@ $�", B5D4;GRM<IES CD< 6O6B89 �1% <; Q>EC?G4F4J<<, CD<6989AO 6 D4;89?9 4.1 7?4-

6O 4. 

&45?<J4 3.1 3 )4D4>F9D<EF<>< Q>EC?G4F4J<BAAOI $�" �9?BDGEE>B= �1%, CBEFGC4RM<I 

A4 ;4IBDBA9A<9 CBE?9 10 ?9F 6O89D:>< 6 CD<EF4AJ<BAAOI ID4A<?<M4I 

№ 
C/C 

!4<@9AB64A<9 $�" &<C >BAF9=A9DB6, 6 >BFBDOI 
ID4ASFES $�" 

'89?PA4S 4>F<6ABEFP, 
�>/>7 

1 "F69D:8ёAAO9 (J9@9AF<DB-
64AAO9 $�") 

!��-150-1,5# 2, 75·107 

2 "EGL9AAO9 BFD45BF4AAO9 
�"% 

!��-150-1,5# (�"%) 3,3∙107 

3 %D98A94>F<6AO9 &$" �BK>4 200 ? 3,75·107 

4 �BDRK<9 !�" �BK>4 200 ? 9,9·106 

5 !97BDRK<9 !�" �BK>4 200 ? 4·106 

 

"5?<> EBBDG:9A<= ;4IBDBA9A<S C9DEC9>F<6AB7B F<CB6B7B ##�$" < CD<AJ<C<4?PAO9 BF-

?<K<S BF EBBDG:9A<= ;4IBDBA9A<S ##�$", CDB9>F<DG9@OI 6 A4EFBSM99 6D9@S 6 $(, CD<6989AO 

A4 D<EGA>9 3.1. 

%BBDG:9A<S ;4IBDBA9A<S $�" >?4EEB6 3 < 4 C9DEC9>F<6AB7B F<CB6B7B ##�$" D4;@9M4-

RFES A4 GDB6A9 ;9@AB= CB69DIABEF<. �B;6989A<9 EBBDG:9A<= A4K<A49FES E EB;84A<S CB8EF<?4-

RM97B Q>D4A4 (E@. D4;89? 3.5) 3 6O5BD>< 7DGAF4 < ;4EOC>< CB8 ;BAB= ;4IBDBA9A<S $�" E?BS 

CD<DB8AB7B EBD5<DGRM97B @4F9D<4?4 (>?<ABCF<?B?<F, J9B?<FEB89D:4M<= FD9C9? <?< <AB= @4-

F9D<4?), A4;A4K9A<9 >BFBDB7B 3 BF6B8 6B8O, 6 E?GK49 A4DGL9A<S 7<8DB<;B?SJ<< CB>DO64RM97B 

Q>D4A4 < CD< QFB@ EBD5J<S D48<BAG>?<8B6, 6OIB8SM<I <; GC4>B6B> 6@9EF9 E 6B8B= A4 C9D<B8 

CBE?9 ;4>DOF<S #�$". !4 E?B9 EBD5<DGRM97B @4F9D<4?4 BEGM9EF6?S9FES 6B;6989A<9 @B8G?9= 

;4IBDBA9A<S. 

 B8G?P (E@. D4;89? 3.3) CD98EF46?S9F EB5B= :9?9;B59FBAAB9 EBBDG:9A<9, CB89?ёAAB9 A4 

BFE9><, 6 >BFBDO9 E69DIG E CB@BMPR >D4A4 GEF4A46?<64RFES GC4>B6>< $�". �?S ;4IBDBA9A<S 

GC4>B6B> $�" >?4EE4 3 < GC4>B6B> $�" >?4EE4 4 <ECB?P;GRFES D4;AO9 @B8G?< (E D4;AO@< I4-

D4>F9D<EF<>4@<, BF69K4RM<@< ;4 A48ё:ABEFP, CDBKABEFP, 8B?7B69KABEFP, 5<B?B7<K9E>GR ;4M<-

FG). #D< QFB@ >BAEFDG>J<S @B8G?9= GA<H<J<DB64A4 CB HBD@9 < 7454D<F4@. 
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$<EGAB> 3.1 3 "5?<> C9DEC9>F<6AOI EBBDG:9A<= ;4IBDBA9A<S ##�$" 6 ED46A9A<< E EBBDG:9-
A<S@< ;4IBDBA9A<S, CDB9>F<DG9@O@< 6 A4EFBSM99 6D9@S 6 $( 

 

�4IBDBA9A<9 $�" >?4EE4 3 BEGM9EF6?S9FES 6 >BAF9=A9D4I F<C4 !��, >BFBDO9 6 EBEF469 

EBBDG:9A<= ;4IBDBA9A<S S6?SRFES B8A<@ <; ���. �4IBDBA9A<9 $�" >?4EE4 4 BEGM9EF6?S9FES 6 

5BK>4I 200 ?, < >BAF9=A9D4I AB6B= D4;D45BF>< (>B@CB;<FAOI, CB?<@9DAOI, E@. D4;89? 3.2), A4 

>BFBDO9 A9 6B;?474RFES HGA>J<< 54DP9D4 59;BC4EABEF<, AB >BFBDO9 CD< QFB@ B59EC9K<64RF 

59;BC4EAGR FD4AECBDF<DB6>G < D4;@9M9A<9 $�" 6 BFE9>< ;4IBDBA9A<S. 

#GEFBFO @9:8G GC4>B6>4@< $�" 6 BFE9>4I ;4IBDBA9A<S ;4CB?ASRFES 5GH9DAO@ @4F9D<4-

?B@ (E@. D4;89? 3.6) 3 59FBAB@ 8?S $�" >?4EE4 4, 59AFBA<FB@ 8?S $�" >?4EE4 3. 

� C9D<B8 ;47DG;>< GC4>B6B> $�" BFE9>< ;4IBDBA9A<S A9 <@9RF 69DIA97B C9D9>DOF<S. #B 

@9D9 ;4CB?A9A<S BFE9>B6 GC4>B6>4@< $�" < 5GH9DAO@< @4F9D<4?4@< A48 A<@< 6B;6B8<FES :9-

?9;B59FBAAB9 C9D9>DOF<9. "FE9> ;4IBDBA9A<S E 6B;698ёAAO@ :9?9;B59FBAAO@ C9D9>DOF<9@ 

6O89D:<649F 6A9LA<9 6B;89=EF6<S, GEF4AB6?9AAO9 FD95B64A<S@< #D<?B:9A<S 1 !#-055-14 
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[25] 8B ;469DL9A<S QF4C4 ;4>DOF<S ##�$", A4 >BFBDB@ BEGM9EF6?S9FES 6B;6989A<9 CB>DO64R-

M97B Q>D4A4. 

�E97B 8?S ;4IBDBA9A<S $�" >?4EEB6 3 < 4 CD98GE@4FD<649FES 4 BK9D98< EFDB<F9?PEF64 CB 

864 @B8G?S ;4IBDBA9A<S 6 B8AB= BK9D98< (B8<A @B8G?P 8?S $�" >?4EE4 3 < B8<A 8?S $�" >?4E-

E4 4).  

#B>DO64RM<= Q>D4A (E@. D4;89? 3.4) CD98EF46?S9F EB5B= @AB7BE?B=AB9 <A:9A9DAB9 EB-

BDG:9A<9 A4 BEAB69 @9EFAB7B 7DGAF4, <ECB?P;G9@B7B 8?S ;4CB?A9A<S CGEFBF @9:8G @B8G?S@< 

;4IBDBA9A<S < HBD@<DB64A<S G>?BAB6, 7?<A<EFOI @4F9D<4?B6, B59EC9K<64RM<I 7<8DB<;B?S-

J<R < CD9CSFEF6GRM<I 6OIB8G D48<BAG>?<8B6, M95AS, B59EC9K<64RM97B 8D9A4: CB69DIABEF-

AOI EFB>B6 < ;4M<FG BF CDBA<>AB69A<S 7DO;GAB6 < >BDA9= D4EF9A<= < 6979F4F<6AB7B E?BS, 

B59EC9K<64RM97B ;4M<FG BF QDB;<<. �B;6989A<9 CB>DO64RM97B Q>D4A4 BEGM9EF6?S9FES CBE?9 

;47DG;>< 6E9I BK9D989= EFDB<F9?PEF64 ##�$". !4 QF4C9 Q>EC?G4F4J<< ##�$" A4 C?BM48>9 BD-

74A<;G9FES E<EF9@4 E5BD4 < BF6B84 BE48>B6, CD9CSFEF6GRM4S CDBA<>AB69A<R 6B8O 6 CB8EF<?4-

RM<= Q>D4A (E@. D4;89? 3.5). 

"5?<> C9DEC9>F<6AB7B F<CB6B7B ##�$" D4;D45BF4A A4 BEAB69 CB?B:9A<=, E?98GRM<I <; 

4A4?<;4, 6OCB?A9AAB7B 6 7?464I 1 < 2: 

 A4;9@AB9 D4;@9M9A<9 EBBDG:9A<= ;4IBDBA9A<S 6 GE?B6<SI BFEGFEF6<S 84AAOI CB 7<8-

DB79B?B7<< C?BM48>< S6?S9FES CD98CBKF<F9?PAO@, F4> >4> 6 @9APL9= EF9C9A< CB869D:9AB 6?<-

SA<R GDB6AS 7DGAFB6OI 6B8; 

 >B@C?9>E CD98?4749@OI <A:9A9DAOI D9L9A<= BEAB64A A4 BCOF9 EB;84A<S A4;9@AOI 

##�$" 6 8DG7<I EFD4A4I (CD< D4;D45BF>9 >B@CBAB6BKAOI < FD4AECBDFAB-F9IAB?B7<K9E><I D9-

L9A<= <ECB?P;B64AO 84AAO9 CB ##�$" 6B (D4AJ<< [81] (6 K4EF< B7D4:84RM<I >BAEFDG>J<= < 

D9L9A<= CB ;47DG;>9 GC4>B6B> $�"), �EC4A<< [86] (6 K4EF< CB>DO64RM97B Q>D4A4), �B?74D<< 

[93] (6 K4EF< CB8EF<?4RM97B Q>D4A4)) < 8DG7<I EFD4A; 

 D4;@9M9A<9 $�" >?4EE4 3 < $�" >?4EE4 4 J9?9EBB5D4;AB BEGM9EF6?SFP 6 D4;AOI @B8G-

?SI ;4IBDBA9A<S 3 8?S 6B;@B:ABEF< 8<HH9D9AJ<4J<< FD95B64A<= > B7D4:84RM<@ >BAEFDG>J<-

S@, 5GH9DAO@ @4F9D<4?4@, GC4>B6>4@, AB CB8 B8A<@ CB>DO64RM<@ Q>D4AB@ 3 8?S Q>BAB@<< 

@4F9D<4?B6 A4 EB;84A<9 84AAB7B Q>D4A4; 

 8?S CD9CSFEF6<S A4>BC?9A<R 6B8O < D94?<;4J<< EJ9A4D<S «C9D9?<64» EBBDG:9A<= ;4-

IBDBA9A<S J9?9EBB5D4;AB EB;84A<9 CDBA<J49@B7B BEAB64A<S <; CD<DB8AOI EBD59AFB6, ECBEB5-

AOI CDBCGE>4FP 6B8G < G89D:<64FP D48<BAG>?<8O; 

  8?S ;4IBDBA9A<S $�" >?4EE4 4 J9?9EBB5D4;AB <ECB?P;B64FP AB6O= C4D> >BAF9=A9DB6 3 

5B?99 F9IAB?B7<KAOI 6 <;7BFB6?9A<<, K9@ @9F4??<K9E><9 >BAF9=A9DO < 5B?99 8BEFGCAOI CB 

EFB<@BEF<. 
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3.2 #@54;>65=8O ?> CA>25@H5=AB2>20=8N :>=B59=5@=>3> ?0@:0 4;O 70E>@>=5=8O 
$�" 

#D< D4;D45BF>9 B5?<>4 C9DEC9>F<6AB7B F<CB6B7B ##�$" D94?<;B64AO E?98GRM<9 D9L9-

A<S CB >BAF9=A9D4@ 8?S ;4IBDBA9A<S $�": 

1) ;4IBDBA9A<9 $�" >?4EE4 3 BEGM9EF6?S9FES 6 >BAF9=A9D4I F<C4 !��; 

2) ;4IBDBA9A<9 $�" >?4EE4 4 BEGM9EF6?S9FES: 

 A97BDRK<I A4>BC?9AAOI A<;>B4>F<6AOI &$" 3 6 FB= F4D9, 6 >BFBDB= BEGM9EF6?S?BEP 

ID4A9A<9 3 6 @9F4??<K9E><I 5BK>4I B5Nё@B@ 200 ?, E GEF4AB6>B= 5BK9> 6 >?9F< CB 4 LF. 8?S 

G8B5EF64 FD4AECBDF<DB64A<S < ;47DG;>< 6 @B8G?< ;4IBDBA9A<S; 

 A97BDRK<I 9Mё A9 A4>BC?9AAOI A<;>B4>F<6AOI &$" 3 6 CB?<@9DAOI >BAF9=A9D4I 

AB6B= D4;D45BF>< F<C4 �#!; 

 7BDRK<I A<;>B4>F<6AOI &$" (A4>BC?9AAOI < 6 C9DEC9>F<69 B5D4;GRM<IES) 3 6 >B@-

CB;<FAOI B7A9EFB=><I >BAF9=A9D4I AB6B= D4;D45BF>< F<C4 �!�". 

#D98?B:9A<S CB GEB69DL9AEF6B64A<R >BAF9=A9DAB7B C4D>4 (CB EB;84A<R 5B?99 Q>BAB-

@<KAOI >BAF9=A9DB6) D4;D45BF4AO CD<@9A<F9?PAB > >BAF9=A9D4@ 8?S ;4IBDBA9A<S $�" >?4E-

E4 4, B5Nё@O >BFBDOI 5B?PL9, K9@ $�" >?4EE4 3, 6 E6S;< E K9@ A4 A<I CD<IB8<FES 5B́?PL4S 

K4EFP ;4FD4F A4 EB;84A<9 E<EF9@O ���. !4 >BAF9=A9DO D4;D45BF4AO <EIB8AO9 F9IA<K9E><9 FD9-

5B64A<S (�&&) 6 EBEF469 !�$, CBE6SMёAAB= >BAJ9CJ<< ;4IBDBA9A<S $�" �9?BDGEE>B= �1% 

[173]. 

�BAEFDG>F<6AO9 D9L9A<S C9DEC9>F<6AB7B >BAF9=A9D4 <; CB?<@9DAOI @4F9D<4?B6 CD<69-

89AO A4 D<EGA>9 3.2. 

�BAF9=A9D F<C4 �#! (�BAF9=A9D #B?<@9DAO= !96B;6D4FAO= 8?S A<;>B4>F<6AOI $�" 

>?4EE4 4) CB 7454D<F4@ < HBD@9 4A4?B7<K9A >BAF9=A9DG �$��-1,36 (@B8<H<>4J<S >BAF9=A9D4 

�#!-1,5, D<EGAB> 3.3) < >BAF9=A9D4@ � � < !�� (@B8<H<>4J<S �#!-3,5). �BAF9=A9D @B:9F 

5OFP 6OCB?A9A <; D4;?<KAOI CB?<@9DAOI @4F9D<4?B6, A4CD<@9D, CB?<QF<?9A4 A<;>B7B 846?9-

A<S (#!�) E 8B546>4@<-4AF<C<D9A4@<, CD<84RM<@< <;89?<R A97BDRK<9 <?< FDG8AB7BDRK<9 

E6B=EF64.  

"F?<K<F9?PAB= BEB59AABEFPR >BAF9=A9D4 �#! S6?S9FES E<EF9@4 79D@9F<;4J<<, CB;6B?S-

RM4S EB;84FP EC?BLAB9 E64DAB9 EB98<A9A<9 >DOL>< < >BDCGE4. �?S 79D@9F<;4J<< >BAF9=A9D4 6 

>BAEFDG>J<< FB= K4EF< >BDCGE4, > >BFBDB= CD<@O>49F >DOL>4, CD98GE@BFD9A A47D964F9?PAO= 

Q?9@9AF (D<EGAB> 3.2), D4;B7D964RM<=ES CD< CB8>?RK9A<< > Q?9>FDBE9F< < CDBC?46?SRM<= EB-

98<A9A<9 >DOL>< < >BDCGE4, B5D4;GS EC?BLAB= E64DAB= LB6. � BF?<K<9 BF 5B?FB6B7B EB98<A9-

A<S >DOL>< < >BDCGE4 @9F4??<K9E><I >BAF9=A9DB6 F4>4S E<EF9@4 79D@9F<;4J<< CD4>F<K9E>< A9 
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FD95G9F CD<EGFEF6<S K9?B69>4 CD< CDB6989A<< D45BF < B59EC9K<649F 79D@9F<KABEFP GC4>B6>< 

$�". 

 

$<EGAB> 3.2 3 "5M<= 6<8 CB?<@9DAOI >BAF9=A9DB6 F<C4 �#! 

 

 

$<EGAB> 3.3 3 �BAF9=A9DO 8?S A<;>B4>F<6AOI $�": >BAF9=A9D �$��-1,36 (E?964) < CD98?4749-
@O= 6 >4K9EF69 4?PF9DA4F<6O CB?<@9DAO= >BAF9=A9D �#!-1,5 

 

�BAF9=A9D <; CB?<@9DAOI @4F9D<4?B6 5B?99 F9IAB?B7<K9A 6 CDB<;6B8EF69, K9@ @9F4??<-

K9E><9 >BAF9=A9DO, 8?S <;7BFB6?9A<S >BFBDOI FD95G9FES CDB6989A<9 BC9D4J<= CB D4E>DBR < 

7<5>9 ?<EFB6 @9F4??4, E64D>9, >BAFDB?R E64DAOI EB98<A9A<=, B>D4E>9 < F.C. �?S CB?<@9DAOI 

>BAF9=A9DB6 CD< <ECB?P;B64A<< F9IAB?B7<< ?<FPS CB8 846?9A<9@ [197] <?< F9IAB?B7<< DBF4J<-
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BAAB7B HBD@B64A<S [198] <;7BFB6?9A<9 >BAF9=A9D4 BEGM9EF6?S9FES ;4 B8AG A9CDB8B?:<F9?P-

AGR F9IAB?B7<K9E>GR BC9D4J<R, KFB 84ёF CD98CBEO?>< 8?S EA<:9A<S EFB<@BEF< F4><I >BAF9=-

A9DB6, BEB59AAB CD< <I L<DB>B@4ELF45AB@ CDB<;6B8EF69. 

)4D4>F9D<EF<>< >BAF9=A9D4 �#! CD98EF46?9AO 6 F45?<J9 3.2.  

&45?<J4 3.2 3 )4D4>F9D<EF<>< >BAF9=A9D4 F<C4 �#! 

#4D4@9FD �A4K9A<9 C4D4@9FDB6* 
�#!-3,5 �#!-1,5 

 4F9D<4?  #B?<QF<?9A A<;>B7B 
846?9A<S E 8B546>4@<-

4AF<C<D9A4@<** 

#B?<QF<?9A A<;>B7B 
846?9A<S E 8B546>4@<-

4AF<C<D9A4@<** 
%CBEB5 79D@9F<;4J<< &9D@<K9E>4S E64D>4 &9D@<K9E>4S E64D>4 
%DB> E?G:5O 50 ?9F 50 ?9F 
�OEBF4 C489A<S 59; CDBEOC4A<S < 
D4EE9<64A<S, @@ 

1200 1200 

�?<A4, @@ 1650 1280 

,<D<A4, @@ 1650 1280 

�OEBF4, @@ 1375 1060 

&B?M<A4 EF9AB>, @@ �B 15 �B 10 
Ё@>BEFP, @3 3,2 1,5 

 4EE4 CBDB:A97B (E >DOL>B=), >7 270 (8B 300) 80 (8B 100) 
 4EE4 E &$", >7 A9 5B?99 3500 A9 5B?99 1500 
�B?<K9EF6B SDGEB6 CD< 
LF459?<DB64A<< 

5 6 

�?4EE<H<>4J<BAAB9 B5B;A4K9A<9 CB 
!#-016-05 

4! 4! 

�4F97BD<S E9=E@BEFB=>BEF< CB !#-

031-01 
III III 

*#D98EF46?9AAO9 C4D4@9FDO S6?SRFES CD9864D<F9?PAO@< < GFBKASRFES CD< D4;D45BF>9 �� 

**#B?<@9DAO= @4F9D<4? 6O5<D49FES CD< D4;D45BF>9 �� 

 

&9IAB?B7<S <;7BFB6?9A<S CB?<@9DAOI >BAF9=A9DB6 @B:9F 5OFP <ECB?P;B64A4 A9 FB?P>B 

8?S EB;84A<S >BAF9=A9DB6, 4A4?B7<KAOI �$�� < � �, AB < 8?S EB;84A<S 6>?48OL9=, <ECB?P-

;GRM<IES 8?S ID4A9A<S < ;4IBDBA9A<S "�"% 6 EBEF469 >BAF9=A9D4 !��. #D98?B:9A<S CB <E-

CB?P;B64A<R >BAF9=A9DB6 �#!, 4 F4>:9 CB?<@9DAOI 6>?48OL9= 6 >BAF9=A9DO !��-150-1,5# 

�"% CD98EF46?9AO 6 CG5?<>4J<< [199] (D<EGAB> 3.4). 
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$<EGAB> 3.4 3 �BAF9=A9DO 8?S "�"%: >BAF9=A9D !�� E @9F4??<K9E><@ 6>?48OL9@ (E?964) < 
CD98?4749@O= 6 >4K9EF69 4?PF9DA4F<6O CB?<@9DAO= 6>?48OL (ECD464) 

 

� D4;89?9 2.4 7?46O 2 BF@9K4?BEP, KFB 6OEB><9 ;4FD4FO A4 >BAF9=A9DO 8?S $�" >?4EE4 4 

B5GE?B6?9AO 6 FB@ K<E?9 <ECB?P;B64A<9@ >BAF9=A9DB6 !��, KFB 6 E6BR BK9D98P 6O;64AB FD95B-

64A<9@ C. 24 !#-093-14 [27], B5S;O64RM9@ D4;@9M4FP 7BDRK<9 $�" 6 B7A9EFB=>B@ >BAF9=A9-

D9:  

 «� B5M9@ E?GK49 8?S ;4IBDBA9A<S 8BCGEF<@O A97BDRK<9 < FDG8AB7BDRK<9 $�". �B-

DRK<9 $�" @B7GF 5OFP CD<ASFO A4 ;4IBDBA9A<9, 9E?< BA< GC4>B64AO 6 EBBF69FEF6GRM9@ >BA-

F9=A9D9 (GC4>B6BKAB@ >B@C?9>F9), CD< QFB@ CB?GK9AA4S GC4>B6>4 $�" EBBF69FEF6G9F FD95B64-

A<S@ > B7A9EFB=>BEF<, GEF4AB6?9AAO@ 6 CDB9>F9 #�$" 6 EBBF69FEF6<< E FD95B64A<S@< A4EFBS-

M<I H989D4?PAOI ABD@ < CD46<?». 

�?S 7BDRK<I A<;>B4>F<6AOI BFIB8B6, CD98?4749FES <ECB?P;B64A<9 >B@CB;<FAB7B >BAF9=-

A9D4 <; B7A9GCBDAB7B @4F9D<4?4, >BFBDO= CD< 7454D<FAOI D4;@9D4I >BAF9=A9D4 !��, B5?4849F 

@9APL<@ 69EB@, 5B́?PL9= 6@9EF<@BEFPR (1,7 @3 6@9EFB 1,5 @3) < CB;6B?S9F D4;@9EF<FP 6 B8AB@ 

>BAF9=A9D9 CSFP 5BK9> B5Nё@B@ 200 ? 6@9EFB K9FODёI 6 !�� (D<EGAB> 3.5). 

�BAF9=A9D F<C4 �!�" (�BAF9=A9D !96B;6D4FAO= 8?S �BDRK<I "FIB8B6) CB 7454D<F4@ < 

HBD@9 4A4?B7<K9A >BAF9=A9DG !��, AB EBEFB<F <; 86GI @4F9D<4?B6: 

 EF4?PAB= B5B?BK><, B59EC9K<64RM9= CDBKABEFP, A9 EBD5<DGRM9= D48<BAG>?<8O <, 6 

E6S;< E QF<@, CB;6B?SRM9= CD< A9B5IB8<@BEF< CDB6B8<FP 89;4>F<64J<R; 

 B7A9GCBDAB7B @4F9D<4?4 3 A4CB?A<F9?S B5B?BK><.  
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$<EGAB> 3.5 3 "5M<= 6<8 >B@CB;<FAB7B B7A9EFB=>B7B >BAF9=A9D4 F<C4 �!�" 8?S 7BDRK<I A<;-
>B4>F<6AOI &$" 

 

� >4K9EF69 @4F9D<4?4-A4CB?A<F9?S, B59EC9K<64RM97B B7A9EFB=>BEFP >BAF9=A9D4, @B:9F 

5OFP <ECB?P;B64A 54;4?PF, EF9>?B6B?B>AB <?< <AO9 @4F9D<4?O, CB8B5D4AAO9 8?S CB?GK9A<S 

B7A9GCBDAOI I4D4>F9D<EF<> EB7?4EAB B5M<@ FD95B64A<S@ > <ECOF4A<S@ A4 B7A9EFB=>BEFP, 

CD98EF46?9AAOI 6 �"%& 30247.0-94 [200]. 

)4D4>F9D<EF<>< >BAF9=A9D4 �!�" CD<6989AO 6 F45?<J9 3.3. 

&45?<J4 3.3 3 )4D4>F9D<EF<>< >BAF9=A9D4 F<C4 �!�" 

№ 
C/C #4D4@9FD �A4K9A<9 

1  �@9EF<@BEFP (>B?-6B 5BK9> 200 ?), LF. 5 

2  "5M<= B5Nё@ 6AGFD9AA9= CB?BEF<, @3 1,8 

3  �454D<FAO9 D4;@9DO (�×,×�), @@ 1650×1650×1375 

4  
%CBEB5 79D@9F<;4J<< % CB@BMPR GC?BFA<F9?PAB7B 

Q?9@9AF4 < 5B?FB6B7B EB98<A9A<S 
5  %DB> E?G:5O 50 ?9F 

6  &B?M<A4 EF9A>< >BDCGE4, A9 5B?99, @@ 85* 

7  &B?M<A4 EF9A>< >DOL><, A9 5B?99, @@ 85* 

8   4EE4 CBDB:A97B, >7 (A9FFB) 800* 

9   4EE4 ;4CB?A9AAB7B, >7 (5DGFFB) 8B 3000* 
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№ 
C/C #4D4@9FD �A4K9A<9 

10  4F9D<4? B7A9GCBDAB7B A4CB?A<F9?S �4;4?PF* 

11  4F9D<4? B5B?BK>< %F4?P* 

12 �B?<K9EF6B SDGEB6 CD< LF459?<DB64A<< 5 

13 "7A9EFB=>BEFP CB �"%& 30247.0-94 [204] 0,75 K4E4 

14 
�OEBF4 C489A<S 59; CDBEOC4A<S < D4EE9<64A<S, 
@@ 

1200 

15 
�?4EE<H<>4J<BAAB9 B5B;A4K9A<9 CB !#-016-05 

[35] 
4! 

16 �4F97BD<S E9=E@BEFB=>BEF< CB !#-031-01 [36] III 

*�A4K9A<9 C4D4@9FD4 GFBKAS9FES $4;D45BFK<>B@ 

 

�B@CB;<FAO= >BAF9=A9D <EIB8S <; BEB59AABEF9= E6B9= >BAEFDG>J<< 8BEF4FBKAB E?B:9A 6 

CDB<;6B8EF69, 6 E6S;< E K9@ 97B EFB<@BEFP 6OL9, K9@ >BAF9=A9D4 �#!, B8A4>B Q>BAB@<K9E><= 

QHH9>F BF 97B <ECB?P;B64A<S 8BEF<749FES A9 FB?P>B ;4 EKёF 97B J9AO, AB < ;4 EKёF 6@9EF<@BEF<. 

"J9A>4 EFB<@BEF< >BAF9=A9DB6 F<C4 �#! < �!�" < Q>BAB@<K9E>B7B QHH9>F4 BF <I CD<-

@9A9A<S 6OCB?A9A4 6 D4;89?9 4.2 7?46O 4. 

 

3.3 &5E=8G5A:85 @5H5=8O ?> >3@0640NI8< :>=AB@C:F8O< ##�$" 

"5?<> B7D4:84RM<I >BAEFDG>J<= C9DEC9>F<6AB7B F<CB6B7B ##�$" D4;D45BF4A A4 BEAB69 

A4;A4K9A<S < DB?<, BCD989?ёAAOI 8?S A<I EB7?4EAB 6OCB?A9AAB@G 4A4?<;G HGA>J<= ��� 6 D4;-

89?9 2.3 7?46O 2: 

 CD9CSFEF6<9 F9IAB79AAO@ < CD<DB8AO@ 6B;89=EF6<S@; 

 6BECD<SF<9 @9I4A<K9E><I A47DG;B> BF CB>DO64RM97B Q>D4A4;  

 B7D4:89A<9 (BC4?G5>4) 8?S ;4EOC>< 5GH9DAB7B @4F9D<4?4; 

 ;4M<F4 K9?B69>4 BF 6B;89=EF6<S <BA<;<DGRM97B <;?GK9A<S; 

 B59EC9K9A<9 EFDG>FGDAB= EF45<?PABEF< LF459?S GC4>B6B> $�". 

�O5BD 6 CB?P;G CD<AJ<C<4?PAB7B A4?<K<S B7D4:84RM<I >BAEFDG>J<= (6 7?469 1 < A4 D<-

EGA>9 2.1 7?46O 2 CB>4;4AB, KFB 8?S CD<CB69DIABEFAB7B ;4IBDBA9A<S $�" 6B;@B:AO 64D<4AFO 

< 59; B7D4:84RM<I >BAEFDG>J<=) E89?4A E GKёFB@ >?<@4F<K9E><I GE?B6<= C?BM48>< < 6OL9-

G>4;4AAB7B HGA>J<BA4?PAB7B A4;A4K9A<S. 

�?S $�" >?4EE4 3 < $�" >?4EE4 4 CD98?4749FES <ECB?P;B64FP B7D4:84RM<9 >BAEFDG>J<< E 

D4;?<KAO@< CB>4;4F9?S@< CB 8B?7B69KABEF< < CDBKABEF<, CD98NS6<6 D4;AO9 FD95B64A<S CB 
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>?4EE<H<>4J<< B7D4:84RM<I >BAEFDG>J<= EB7?4EAB !#-016-05 [35], AB GA<H<J<DB646 CD< 

QFB@ <I D4;@9DO.  

"5?<> B7D4:84RM<I >BAEFDG>J<= CD98EF46?9A A4 D<EGA>9 3.6. 

� >4K9EF69 B7D4:84RM<I >BAEFDG>J<= CD98?4749FES <ECB?P;B64FP :9?9;B59FBAAO9 @B8G-

?< E 7454D<F4@< ~60×18×8 @.  B8G?P CD98EF46?S9F EB5B= EBBDG:9A<9 CDS@BG7B?PAB= HBD@O 6 

C?4A9 < 6 D4;D9;9, CB89?ёAAB9 C9D97BDB8>4@< A4 BFE9><. �9DIASS K4EFP @B8G?S A4 QF4C9 ;47DG;-

>< $�" A9 <@99F C9D9>DOF<S. %>6B;P 6E9 C9D97BDB8>< < B8AG FBDJ96GR EF9A>G CDBIB8<F CDBё@, 

CD98A4;A4K9AAO= 8?S CDB9;84 F9IA<>< > BFE9>4@ ;4IBDBA9A<S. #B @9D9 ;4CB?A9A<S BFE9>B6 ;4-

IBDBA9A<S GC4>B6>4@< $�" 84AAO= CDBё@ 59FBA<DG9FES.  

 

$<EGAB> 3.6 3 "5?<> B7D4:84RM<I >BAEFDG>J<= C9DEC9>F<6AB7B F<CB6B7B ##�$" (>B?<K9EF6B 
@B8G?9= 8?S ;4IBDBA9A<S $�" >?4EEB6 3 < 4 6 B8AB= BK9D98< EFDB<F9?PEF64 @B:9F GFBKASFPES 6 

;46<E<@BEF< BF EBBFABL9A<S B5Nё@B6 GC4>B6B> $�" >?4EEB6 3 < 4) 
 

� >4:8B@ @B8G?9 CD98GE@4FD<649FES 10 BFE9>B6 ;4IBDBA9A<S. � B8<A BFE9> 6@9M49FES 

150 LF. GC4>B6B> E 7454D<F4@< >BAF9=A9D4 F<C4 !�� (1650I1650I1375 @@) <?< 312 LF. GC4>B-

6B> E 7454D<F4@< >BAF9=A9D4 F<C4 �$��-1,36 (1280I1280I1060 @@). �E97B 6 B8AB@ @B8G?9 D4;-

@9M49FES B>B?B 5,5 FOE. @3 GC4>B6B> $�". 

"EAB64A<9@ @B8G?9= ;4IBDBA9A<S S6?S9FES :9?9;B59FBAA4S C?<F4, 6OCB?A9AA4S <; 59FBA4 

E 6OEB><@ >BQHH<J<9AFB@ H<?PFD4J<< (A<;><@< CB>4;4F9?S@< 6?47BA9CDBA<J49@BEF< CB 
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�"%& 12730.5-2018 [201]). �4AA4S C?<F4 CD9CSFEF6G9F A4>BC?9A<R 6B8O 6 BFE9>4I ;4IBDBA9A<S 

< B59EC9K<649F BF6B8 6B;@B:AOI CDBF9K9> 6 A<:9?9:4M<= E?B= CD<DB8AB7B EBD59AF4, CD98G-

E@BFD9AAO= 6 EBEF469 CB8EF<?4RM97B Q>D4A4. !4 QF4C9 Q>EC?G4F4J<< #�$" 6 :9?9;B59FBAAB= 

C?<F9 CD98GE@BFD9AO 8D9A4:AO9 >4A46><, BF6B8SM<9 6B8G 6 E<EF9@G BK<EF>< ?<6A96OI EFB>B6 

BK<EFAOI EBBDG:9A<= C?BM48>< ##�$". 

!48 BFE9>4@< ;4IBDBA9A<S D4;@9M49FES C9D986<:AB9 >4D>4EAB9 EBBDG:9A<9 (#�%), ;4-

>DO64RM99 ;BAG CDB6989A<S D45BF BF 4F@BEH9DAOI BE48>B6 < 69FD4. �454D<FO C9D986<:AB7B 

>4D>4EAB7B EBBDG:9A<S: 21,4×22×13,6 @. %BBDG:9A<9 G>DO649F B8AB6D9@9AAB FD< BFE9>4 ;4IB-

DBA9A<S 3 6 B8AB@ BFE9>9 698GFES D45BFO CB ;47DG;>9 GC4>B6B> / ;4CB?A9A<R CGEFBF 5GH9DAO@< 

@4F9D<4?4@< / 6B;6989A<R C9D9>DOF<S, 6 86GI 8DG7<I BFE9>4I D4;@9M49FES 6ECB@B74F9?PAB9 

B5BDG8B64A<9 < FD4AECBDF. #9D986<:AB9 >4D>4EAB9 EBBDG:9A<9 GEF4A46?<649FES A4 D9?PEB6O= 

CGFP, CDBIB8SM<= 68B?P >4:8B7B @B8G?S ;4IBDBA9A<S. � EBEF46 EBBDG:9A<S 6IB8<F E<EF9@4 97B 

C9D986<:9A<S. � C9D986<:AB@ >4D>4EAB@ EBBDG:9A<< D4;@9M49FES @BEFB6B= >D4A, B59EC9K<-

64RM<= CDB6989A<9 BC9D4J<= CB ;47DG;>9 GC4>B6B> $�" < ;4CB?A9A<R CGEFBF 5GH9DAO@< @4-

F9D<4?4@<.  

%I9@O CDB6989A<S BEAB6AOI F9IAB?B7<K9E><I BC9D4J<= CB ;47DG;>9 GC4>B6B> $�", CB 

59FBA<DB64A<R C9D9>DOF<= < CDBё@B6 @9:8G BFE9>4@< ;4IBDBA9A<S, CB G>?48>9 5GH9DAOI @4-

F9D<4?B6, CDB6B8<@OI CB8 #�%, CD<6989AO 6 D4;89?9 4.1 CD< BC<E4A<< Q>EC?G4F4J<BAAB= 59;-

BC4EABEF< ##�$". 

�B;6989A<9 B7D4:84RM<I >BAEFDG>J<= CD98CB?4749FES BEGM9EF6?SFP BK9D98S@< CB A9-

E>B?P>B @B8G?9= ;4IBDBA9A<S 6 >4:8B= BK9D98<, 6 ;46<E<@BEF< BF EBBFABL9A<S B5Nё@B6 $�" 

>?4EEB6 3 < 4 6 B8AB= BK9D98< @B:9F 5OFP B8<A @B8G?P 8?S $�" >?4EE4 3 < B8<A <?< A9E>B?P>B 

@B8G?9= 8?S $�" >?4EE4 4. �?S ;4IBDBA9A<S 30 FOE. @3 $�" �9?BDGEE>B= �1% FD95G9FES A9 

@9A99 FDёI BK9D989= (6 @B8G?9= ;4IBDBA9A<S $�").  

)4D4>F9D<EF<>< B7D4:84RM<I >BAEFDG>J<= CD<6989AO 6 F45?<J9 3.4.  

&45?<J4 3.4 3 )4D4>F9D<EF<>< B7D4:84RM<I >BAEFDG>J<= ##�$" 

№ 
C/C #4D4@9FD 

�A4K9A<9 
 B8G?< ;4IBDBA9A<S $�" 

>?4EE4 3 
 B8G?< ;4IBDBA9A<S $�" 

>?4EE4 4 
1 �A9LA<9 7454D<FAO9 D4;@9DO 

@B8G?S ;4IBDBA9A<S 
(�I,I�), @ 

60,6×18,6×7,6 60,4×18,4×7,6 

2 �@9EF<@BEFP B8AB7B @B8G?S 
CB GC4>B6>4@ $�", @3 

5600  

(CB GC4>B6>4@ E 7454D<F4-
@< 1650×1650×1375 @@) 

5400 

 (CB GC4>B6>4@ E 7454D<-
F4@< 1280×1280×1060 @@) 

 �B?<K9EF6B BFE9>B6 6 B8AB@ 
@B8G?9 ;4IBDBA9A<S, LF. 
 

10 10 
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№ 
C/C #4D4@9FD 

�A4K9A<9 
 B8G?< ;4IBDBA9A<S $�" 

>?4EE4 3 
 B8G?< ;4IBDBA9A<S $�" 

>?4EE4 4 
3 �@9EF<@BEFP B8AB7B BFE9>4 150 LF. GC4>B6B> E 7454D<F4@< 1650×1650×1375 @@ 

312 LF. GC4>B6B> E 7454D<F4@< 1280×1280×1060 @@ 

4 �454D<FAO9 D4;@9DO BFE9>4 
;4IBDBA9A<S (�I,I�), @@ 

5,6×17,2×7,6 5,6×17,6×7,6 

5 &B?M<A4 EF9AB> @B8G?S, @@ 600 400 

6  4F9D<4? �9?9;B59FBA �9?9;B59FBA 

7 %DB> E?G:5O %BID4A9A<9 CDBKABEFAOI 
E6B=EF6 3 300 ?9F 

%BID4A9A<9 CDBKABEFAOI 
E6B=EF6 3 100 ?9F 

8 �BQHH<J<9AF H<?PFD4J<< 
69DIA97B C9D9>DOF<S < EF9-
AB>, @/E (@/EGF) 

10-14÷10-12   

(8,7·10-10 ÷8,7·10-8 )* 

10-13÷10-12  

(8,7·10-9÷8,7·10-8 )* 

9 �BQHH<J<9AF H<?PFD4J<< BE-
AB64A<S, @/E (@/EGF) 

10-9÷10-10  

(8,7·10-5÷8,7·10-6 )* 

10-9÷10-10 

(8,7·10-5÷8,7·10-6)* 

10 #?BFABEFP @4F9D<4?4, F/@3 2,4  2,4 

11 #D989? CDBKABEF< "CD989?S9FES CD< CDB9>F<DB64A<< <EIB8S <; ;484K< 
6O89D:<64A<S 6A9LA<I 6B;89=EF6<=, GEF4AB6?9AAOI 
CD<?B:9A<S@< №1 < №3 !#-055-14 [25], < GK<FO64S 

A47DG;>< BF CB>DO64RM97B Q>D4A4 
12 �?4EE<H<>4J<BAAB9 B5B;A4-

K9A<9 CB !#-016-05 [35] 
3!� 4! 

13 �4F97BD<S E9=E@BEFB=>BEF< 
CB !#-031-01[36] 

II III 

*'>4;4AO CD989?O < GE?B6<S Q>EC?G4F4J<< ��� (C9D6B9 ;A4K9A<9 3 6 @B@9AF 6B;6989A<S ��� 
3 6FBDB9 8BCGEF<@B9 ;A4K9A<9 6 @B@9AF B>BAK4A<S EDB>4 E?G:5O ���). 

 

� 8BCB?A9A<9 > 64D<4AFG >B@CBAB6>< B7D4:84RM<I >BAEFDG>J<=, CD98EF46?9AAB@G A4 

D<EGA>9. 3.6, 6B;@B:9A F4>:9 64D<4AF E D4;@9M9A<9@ @B8G?9= ;4IBDBA9A<S $�" >?4EE4 3 < 

$�" >?4EE4 4 A4 D4;AOI C?BM48>4I E EB;84A<9@ D4;AOI CB>DO64RM<I Q>D4AB6, B8A4>B 8?S 

84AAB7B 64D<4AF4 FD95GRFES 5B́?PL<9 C?BM48< < A9E>B?P>B 5B́?PL<9 B5Nё@O @4F9D<4?B6. 

"J9A>4 B5Nё@B6 @4F9D<4?B6 8?S D4;?<KAOI 64D<4AFB6 EB;84A<S CB>DO64RM<I Q>D4AB6 CD<69-

89A4 6 D4;89?9 3.4. 

 

3.4 #>:@K20NI89 M:@0= ##�$" 

�?S CB>DO64RM97B Q>D4A4 ##�$" A4 E97B8ASLA9@ GDB6A9 ;A4A<= 6 D4;AOI EFD4A4I D4;-

D45BF4AO CD<@9DAB B8<A4>B6O9 CB8IB8O CB 97B >BAEFDG>J<< < @4F9D<4?4@, CD98EF46?9AAO9 6 

7?469 1, ;4>?RK4RM<9ES 6 EB;84A<< @AB7BE?B=AB7B EBBDG:9A<S, BEAB6G >BFBDB7B EBEF46?SRF 

E?B< <; A4FGD4?PAOI 8B?7B69KAOI @4F9D<4?B6 3 7?<AO, C9E>4, M95AS <?< >DGCAOI HD4>J<= 

>4@AS, 7DGAF4 E FD46SAO@ CB>DOF<9@, CD98A4;A4K9AAO9 8?S BF6B84 6B8O, ;4M<FO G>DO649@OI 

CB8 Q>D4AB@ EBBDG:9A<= BF 6A9LA<I 6B;89=EF6<=, G89D:4A<R D48<BAG>?<8B6 < 8DG7<I ;484K, 

EB7?4EAB HGA>J<BA4?PAB@G A4;A4K9A<R, CD98EF46?9AAB@G 6 7?469 2. � QFB= E6S;< ;484K4 6O5B-
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D4 BCF<@4?PAB7B D9L9A<S CB >BAEFDG>J<< CB>DO64RM97B Q>D4A4 (E@. @4FD<JG 6B;@B:AOI D9-

L9A<= A4 D<EGA>9 2.1) E6B8<FES > GFBKA9A<R FB?M<A E?Bё6 < 6O5BDG >BAH<7GD4J<< Q>D4A4 

(Q>D4AB6): EB;84A<9 A9E>B?P><I Q>D4AB6 A4 >4:8GR BK9D98P EBBDG:9A<= ;4IBDBA9A<S <?< 6B;-

6989A<9 B8AB7B Q>D4A4 8?S 6E9I BK9D989= EFDB<F9?PEF64 3 E J9?PR EB>D4M9A<S ;4FD4F A4 ;4>DO-

F<9 ##�$". �46<E<@BEFP ;4FD4F A4 EB;84A<9 CB>DO64RM97B Q>D4A4 BF 97B B5Nё@4 <EE?98B64A4 6 

D4;89?9 2.4 7?46O 2. 
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@9FDG @B8G?9= ;4IBDBA9A<S 8BEOC49FES E?B= EBD59AF4, D4EL<DSS 7D4A<JO CB8EF<?4RM97B 

Q>D4A4. 

 

$<EGAB> 3.11 3 �BAEFDG>J<S CB8EF<?4RM97B Q>D4A4 C9DEC9>F<6AB7B F<CB6B7B ##�$" 
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�B <;59:4A<9 A4>BC?9A<S 6B8O 6 CB8EF<?4RM9@ Q>D4A9 A4 QF4C9 Q>EC?G4F4J<< ##�$" CB 

C9D<@9FDG EBBDG:9A<= ;4IBDBA9A<S 6OCB?AS9FES E<EF9@4 8D9A4:4 CB69DIABEFAOI EFB>B6 < 

7D4A<JO CB8EF<?4RM97B Q>D4A4 A4 QF4C9 Q>EC?G4F4J<< < QF4C9 ;4>DOF<S ##�$" D4;AO9. !4 

QF4C9 Q>EC?G4F4J<< ##�$" C?BM48P CB8EF<?4RM97B Q>D4A4 EBBF69FEF6G9F C?BM48< CB8 @B8G-

?S@< ;4IBDBA9A<S, CB C9D<@9FDG CB8EF<?4RM97B Q>D4A4 BD74A<;G9FES 8D9A4:A4S E<EF9@4 CDB-

<;6B8EF69AAB-8B:896B= >4A4?<;4J<< (D<EGAB> 3.12), 6 >BFBDGR EF9>4RF CB69DIABEFAO9 EFB>< 

CB 8D9A4:AO@ >4A46>4@ 6 59FBAAB@ CB>DOF<< A48 CB8EF<?4RM<@ Q>D4AB@. !4 QF4C9 ;4>DOF<S 

##�$" B5N9>FO <AHD4EFDG>FGDO, <ECB?P;G9@O9 A4 QF4C9 Q>EC?G4F4J<<, D4;5<D4RFES, CB C9D<-

@9FDG @B8G?9= ;4IBDBA9A<S 8BEOC49FES E?B= EBD59AF4, D4EL<DSS 7D4A<JO CB8EF<?4RM97B 

Q>D4A4. 

!4 QF4C9 ;4>DOF<S ##�$" 7D4A<JO CB8EF<?4RM97B Q>D4A4 8B?:AO C9D9>DO64FP 7?<AS-

AO= 7<8DB<;B?SJ<BAAB-EBD5J<BAAO= E?B= CB>DO64RM97B Q>D4A4, AB A9 8BIB8<FP 8B 8D9A4:-

AOI E?Bё6 (D<EGAB> 3.11) 6B <;59:4A<9 CBC484A<S 6 EBD59AF 6B8 CB69DIABEFAOI EFB>B6, >BFB-

DO9 @B7GF CD<6B8<FP > D4;6<F<R CDBJ9EEB6 >B?P@4F4J<< EBD59AF4. &B?M<A4 E?BS EBD5<DGRM9-

7B @4F9D<4?4 BCD989?S9FES CD< CDB9>F<DB64A<<. �?S BJ9AB> 59;BC4EABEF<, 6OCB?A9AAOI 6 7?4-

69 4, FB?M<A4 EBD5<DGRM97B E?BS CD<ASF4 1500 @@. 

 

 

$<EGAB> 3.12 3 �D4A<JO CB8EF<?4RM97B Q>D4A4 A4 D4;?<KAOI QF4C4I Q>EC?G4F4J<< ##�$"  

(GE?B6AB CB>4;4AO 7D4A<JO 8?S K9FODёI @B8G?9= ;4IBDBA9A<S) 
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%BEF46 < I4D4>F9D<EF<>< CB8EF<?4RM97B Q>D4A4 CD<6989AO 6 F45?<J9 3.7. 

&45?<J4 3.7 3 )4D4>F9D<EF<>< CB8EF<?4RM97B Q>D4A4 C9DEC9>F<6AB7B F<CB6B7B ##�$" 

№ 
C/C 

%?B= !4;A4K9A<9 )4D4>F9D<EF<>< 

1 %?B= C9E>4  #9EK4A4S CB8GL>4 
8?S 6B;6989A<S BE-
AB64A<S B7D4:84R-
M<I >BAEFDG>J<=. 

(<?PFD4J<S 6B8O 

&B?M<A4 E?BS 300 @@ 

#9EB> CB �"%& 8736-2014, 1 >?4EE4, ED98A9= >DGCAB-
EF<, HD4>J<S 0,63-1,25 @@. 
#?BFABEFP 3 A9 @9A99 1,2 F/@3 

�BQHH<J<9AF H<?PFD4J<< 3 10-3÷10-4 @/E  
(8,7÷87 @/EGF) 
%DB> E?G:5O A9 B7D4A<K9A. 

2 %?B= >?<ABC-
F<?B?<F4 

%BD5J<S D48<B-
AG>?<8B6, 6OIB8S-
M<I <; @B8G?9= ;4-
IBDBA9A<S CBE?9 89-
7D484J<< :9?9;B59-
FBAAOI >BAEFDG>J<= 
BFE9>B6 < >BAF9=A9-
DB6. �D9A4: 6B;-
@B:AOI CDBF9K9>. 

&B?M<A4 E?BS 1500 @@  
#?BFABEFP 3 1,5÷2,0 F/@3 

�BQHH<J<9AF H<?PFD4J<< 3 10-6÷0,5·10-7 @/E  
(8,7·10-2÷4,3·10-3 @/EGF) 
�BQHH<J<9AF 8<HHG;<< CB 137Cs  3 10-8÷10-7 @2/E 
�BQHH<J<9AF D4ECD989?9A<S CB 137Cs  3 102÷104 E@3/7 
�4F<BABB5@9AA4S 9@>BEFP 3 0,5-1,6 @7-Q>6./7 
 B8G?P GCDG7BEF< 3 20-110  #4 
%DB> E?G:5O A9 B7D4A<K9A 
 

3 -959AP #D9CSFEF6<9 >4C<?-
?SDAB@G CB8ASF<R 
6?47<. �D9A4: 6B;-
@B:AOI CDBF9K9>. 

&B?M<A4 E?BS 300 @@ 

-959AP CB �"%& 8267-93 HD4>J<< 20-40 @@. 
 4D>4 M95AS CB 8DB5<@BEF< 3 800. 

�BQHH<J<9AF H<?PFD4J<< 3 100-200 @/EGF. 
#?BFABEFP 3 A9 @9A99 1,4 F/@3 

#D989? CDBKABEF< 3 20-40  #4 
%DB> E?G:5O A9 B7D4A<K9A. 

#D<@9K4A<S: 
1) @9:8G E?BS@< E A4EOCAO@< @4F9D<4?4@< D4;?<KAB= HD4>J<< G>?48O64RFES DG?BAAO9 @4F9D<4-
?O F<C4 79BF9>EF<?S 3 8?S B59EC9K9A<S DB6AB= G>?48>< E?B96 < CD9CSFEF6<R CDBA<>AB69A<S 
HD4>J<= 8DG7 6 8DG74. 

2) �AHBD@4J<S CB >BQHH<J<9AF4@ D4ECD989?9A<S, 8<HHG;<<, >4F<BABB5@9AAB= ё@>BEF< 8?S >?<-
ABCF<?B?<F4 CD<6989A4 CB 84AAO@ [204, 205]  

 

3.6 �CD5@=K5 <0B5@80;K ##�$" 

%B7?4EAB @4FD<J9 F9IA<K9E><I D9L9A<=, CD98EF46?9AAB= A4 D<EGA>9 2.1, 8?S 6O5BD4 5G-

H9DAOI @4F9D<4?B6 6B;@B:AO FD< CD<AJ<C<4?PAOI D9L9A<S A4 BEAB69 CD<@9A9A<S: 

 EOCGK<I @4F9D<4?B6, B5?484RM<I 7<8DB<;B?SJ<BAAO@< E6B=EF64@< (7?<AO D4;?<KAB-

7B @<A9D4?B7<K9E>B7B EBEF464 < E@9E< A4 <I BEAB69); 

 EOCGK<I @4F9D<4?B6, B5?484RM<I H<?PFD4J<BAAO@< E6B=EF64@< (C9EB>, 7D46<=); 

 BF69D:849@OI F9>GK<I E@9E9= (E@9E< A4 BEAB69 J9@9AF4 E D4;?<KAO@< 8B546>4@< < 

A4CB?A<F9?S@<, F<>EBFDBCAO9 L?<>9DO). 

�BEFB<AEF64 < A98BEF4F>< >4:8B7B 64D<4AF4 CD<6989AO 6 F45?<J9 3.8. 
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&45?<J4 3.8 3 �BEFB<AEF64 < A98BEF4F>< D4;?<KAOI D9L9A<= CB 6O5BDG 5GH9DAOI @4F9-

D<4?B6 

№ 
C/C 

$9L9A<9 CB 
6O5BDG 5G-
H9DAOI @4-
F9D<4?B6 

#D<@9DO 
@4F9D<4?B6 

�BEFB<AEF64 !98BEF4F>< 

1 %OCGK<9 @4-
F9D<4?O, B5-
?484RM<9 
7<8DB<;B?S-
J<BAAO@< 
E6B=EF64@< 

 �9AFBA<F 
 �4B?<A 

 �B;@B:ABEFP EBD5<-
DB64A<S D48<BAG>?<-
8B6 

 �B;@B:ABEFP ;4CB?-
A9A<S CGEFBF CD< 7<8-
D4F4J<< (8?S 59AFBA<-
FB6) 

 �B;@B:ABEFP ;4?9K<-
64A<S FD9M<A < A9-
C?BFABEF9= 

 !9B7D4A<K9AAO= EDB> 
E?G:5O 

 

 

 %B;84A<9 846?9A<S A4 GC4>B6-
>< < B7D4:84RM<9 >BAEFDG>-
J<< 6E?98EF6<9 D4ECGI4A<S CD< 
7<8D4F4J<< (BEB59AAB 8?S 59A-
FBA<FB6OI 7?<A) 

 �9EF><9 FD95B64A<S > @<A9D4-
?B7<K9E>B@G < I<@<K9E>B@G 
EBEF46G 
 

2 %OCGK<9 @4-
F9D<4?O, B5-
?484RM<9 
H<?PFD4J<-
BAAO@< 
E6B=EF64@< 

 #9EB> 
 �D46<= 
 -959AP 

 !<;>4S EFB<@BEFP < 
8BEFGCABEFP @4F9D<4-
?B6 

 !9 :9EF><9 FD95B64-
A<S > EBEF46G < 7D4AG-
?B@9FD<K9E><@ I4D4>-
F9D<EF<>4@ 

 )<@<K9E>4S 
A9=FD4?PABEFP @4F9-
D<4?B6 

 !9B7D4A<K9AAO= EDB> 
E?G:5O 

 "FEGFEF6<9 EBD5<DGRM<I 
E6B=EF6 

 �B;@B:ABEFP CDBE984A<S EB 
6D9@9A9@ 

 'S;6<@BEFP > CDBJ9EE4@ >B?P-
@4F4J<< 

 �?S >DGCAOI HD4>J<= @4F9D<-
4?B6 3 A4?<K<9 6B;8GLAOI CG-
EFBF @9:8G 7D4AG?4@<, ECBEB5-
EF6GRM<I D4;6<F<R 4QDB5AB= 
>BDDB;<< EF4?PAOI GC4>B6B> 

3 "F69D:849-
@O9 < F<>EB-
FDBCAO9 F9-
>GK<9 E@9E< 

 �?R@<-

A4FAO= 
59FBA 

 &<>EB-
FDBCAO= 
L?<>9D 

 

 )BDBL<9 CDBA<>4R-
M<9 E6B=EF64 

 �B;@B:ABEFP ;4CB?-
A9A<S CGEFBF 6 FDG8-
AB8BEFGCAOI @9EF4I 

 �9EF><9 FD95B64A<S > EBEF46G 
E@9E9= 

 'S;6<@BEFP >4K9EF64 BF69D-
:8ёAAB= HD4>J<< > GE?B6<S@ 
CDB6989A<S D45BF 

 �B@CDB@<EEAO9 7<8DB<;B?S-
J<BAAO9 >4K9EF64 (FD9M<AO < 
;4;BDO ;4 EKёF C?BIB= 4879;<< > 
CB69DIABEFS@ CDBCGE>4RF 6B-
8G, CD< QFB@ E4@ BF69D:8ёAAO= 
@4F9D<4? <@99F A<;><= >BQH-
H<J<9AF H<?PFD4J<<) 

 "7D4A<K9AAO= EDB> E?G:5O 

 

%B7?4EAB !#-069-14 [26] (C. 18) 5GH9DAO9 @4F9D<4?O 6 ;46<E<@BEF< BF 6OCB?AS9@OI <@< 

HGA>J<= 8B?:AO B5?484FP: 
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 8?S B7D4A<K9A<S 8BEFGC4 6B8O > GC4>B6>4@ $�" 3 A<;>B= 7<8D46?<K9E>B= CDBA<J49-

@BEFPR; 

 8?S @<A<@<;4J<< 6D9@9A< >BAF4>F4 E 4F@BEH9DAO@< BE48>4@< < (<?<) CB8;9@AO@< 6B-

84@< 3 6OEB>B= 7<8D46?<K9E>B= CDBA<J49@BEFPR. 

#D<@9A<F9?PAB > B5?<>G EBBDG:9A<= ;4IBDBA9A<S C9DEC9>F<6AB7B F<CB6B7B ##�$" 

HGA>J<< G 5GH9DAOI @4F9D<4?B6, ;4CB?ASRM<I CGEFBFO 6 @B8G?SI ;4IBDBA9A<S $�" >?4EE4 3 

< $�" >?4EE4 4, <@9RF BF?<K<S. �?S A4;9@AB7B ##�$" CD<K<AB= CBEFGC?9A<S 6B8O > GC4>B6-

>4@ $�" S6?SRFES 4F@BEH9DAO9 BE48><, CDBA<>4RM<9 6 EBBDG:9A<S ;4IBDBA9A<S 6 E?GK49 D4;-

DGL9A<S <?< 897D484J<< B7D4:84RM<I >BAEFDG>J<= < 7<8DB<;B?SJ<BAAOI E?Bё6 CB>DO64RM9-

7B Q>D4A4. %J9A4D<< A4CB?A9A<S 6B8B= EBBDG:9A<= ;4IBDBA9A<S $�" >?4EE4 4 < $�" >?4EE4 3 

8?S 64D<4AFB6 E D4;?<KAB= 7<8D46?<K9E>B= CDBA<J49@BEFPR 5GH9DAOI @4F9D<4?B6 CD98EF46?9-

A4 A4 D<EGA>4I 3.13 < 3.14.  

 
$<EGAB> 3.13 3 %J9A4D<= (GCDBMёAA4S @B89?P) A4CB?A9A<S 6B8B= B7D4:84RM<I >BAEFDG>J<= 
;4IBDBA9A<S $�" >?4EE4 4 8?S 64D<4AFB6 E D4;?<KAB= 7<8D46?<K9E>B= CDBA<J49@BEFPR 5GH9D-

AOI @4F9D<4?B6. 
 

'C4>B6>< $�" >?4EE4 3 I4D4>F9D<;GRFES 5B?PL<@< EDB>4@< EBID4A9A<S <;B?<DGRM9= 

ECBEB5ABEF<. � D4;89?9 2.2 BF@9K4?BEP, KFB :9?9;B59FBAAO9 >BAF9=A9DO F<C4 !�� B5?484RF 

5B?99 6OEB>B= <;B?<DGRM9= ECBEB5ABEFPR < 8B?7B69KABEFPR, K9@ :9?9;B59FBAAO9 B7D4:84-

RM<9 >BAEFDG>J<<. #D< CBEFGC?9A<< 6B8O 6AGFDP B7D4:84RM<I >BAEFDG>J<= 7<8D46?<K9E>4S 

CDBA<J49@BEFP E4@<I B7D4:84RM<I >BAEFDG>J<= 5G89F 6OL9, K9@ GC4>B6B> $�" >?4EE4 3. � 

84AAB@ E?GK49 5GH9DAO= @4F9D<4? E A<;>B= 7<8D46?<K9E>B= CDBA<J49@BEFPR (@4?O@ >BQHH<-
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J<9AFB@ H<?PFD4J<<) 5G89F ECBEB5EF6B64FP A4CD46?9A<R CBFB>4 6B8O 6 ;BAO E 5B?99 6OEB>B= 

7<8D46?<K9E>B= CDB6B8<@BEFPR 3 F.9. > EF9A>4@ B7D4:84RM<I >BAEFDG>J<=. � E6S;< E QF<@ 8?S 

EBBDG:9A<= ;4IBDBA9A<S $�" >?4EE4 3 J9?9EBB5D4;AB <ECB?P;B64FP 5GH9DAO9 @4F9D<4?O E 

A<;>B= 7<8D46?<K9E>B= CDB6B8<@BEFPR (64D<4AF «4» A4 D<EGA>9 3.13), A4CD<@9D, 59AFBA<F. 

�B;@B:9A F4>:9 64D<4AF E CD<@9A9A<9@ BF69D:849@OI J9@9AFAOI E@9E9= E B5D4;B64A<9@ 59-

FBA4 E 6OEB><@< CB>4;4F9?S@< 6?47BA9CDBA<J49@BEF< (A4 GDB6A9 W16÷W20 CB  

�"%& 12730.5-2018 [200]). 

 

$<EGAB> 3.14 3 %J9A4D<= (GCDBMёAA4S @B89?P) A4CB?A9A<S 6B8B= B7D4:84RM<I >BAEFDG>J<= 
;4IBDBA9A<S $�" >?4EE4 3 8?S 64D<4AFB6 E D4;?<KAB= 7<8D46?<K9E>B= CDBA<J49@BEFPR 5GH9D-

AOI @4F9D<4?B6. 
 

�?S B5?<>4 C9DEC9>F<6AB7B F<CB6B7B ##�$" CD<ASFO 5GH9DAO9 @4F9D<4?O, CD98EF46-

?9AAO9 6 F45?<J9 3.9. 

&45?<J4 3.9 3 �GH9DAO9 @4F9D<4?O 8?S $�" >?4EEB6 3, 4 < <I I4D4>F9D<EF<>< 

№ 
C/C 

�?4EE 
$�" 

 4F9D<4? 8?S 
;4CB?A9A<S CG-
EFBF @9:8G 
GC4>B6>4@< 

)4D4>F9D<EF<>< 

1 �?4EE 4  �9FBA &B?M<A4 E?BS BF 50 8B 500 @@ 

#?BFABEFP 3 A9 @9A99 1,8 F/@3 

�BQHH<J<9AF H<?PFD4J<< 3 10-9÷10-10 @/E (8,7·10-5÷8,7·10-6 @/EGF) 
#BD<EFBEFP 3 8B 15 % 

#4DBCDBA<J49@BEFP 3 0,02-004 @7/(@·K·#4) 
#B>4;4F9?< F9>GK9EF<: D4EF9>49@BEFP $5-$6 CB �"%& 7473-2010 

%DB> E?G:5O A9 @9A99 100 ?9F 
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№ 
C/C 

�?4EE 
$�" 

 4F9D<4? 8?S 
;4CB?A9A<S CG-
EFBF @9:8G 
GC4>B6>4@< 

)4D4>F9D<EF<>< 

2 �?4EE 3 �9AFBA<F (59A-
FBA<FB64S 
>DGC>4) 

&B?M<A4 E?BS BF 50 8B 500 @@ 

#?BFABEFP A4EOCA4S 3 1,0÷1,2 F/@3 

#BD<EFBEFP 3 8B 40 % 

#4DBCDBA<J49@BEFP 3 0,04-006 @7/(@·K·#4) 
#B>4;4F9?< F9>GK9EF<: G7B? 9EF9EF69AAB7B BF>BE4 - 20° 
�BQHH<J<9AF H<?PFD4J<< 3 10-8÷10-6 @/EGF 
�BQHH<J<9AF 8<HHG;<< CB 137Cs  3 10-8÷10-7 @2/E 
�BQHH<J<9AF D4ECD989?9A<S CB 137Cs  3 10-8÷10-7 @3/>7 
%BD5J<BAA4S 9@>BEFP 3 0,8-1,5 @7/7 
�46?9A<S A45GI4A<S 3 8B 5  #4 
%DB> E?G:5O A9 B7D4A<K9A 

 

�K2>4K : 3;025 3 
� BEAB6G B5?<>4 C9DEC9>F<6AB7B ##�$" CB?B:9AO CD<AJ<C<4?PAO9 D9L9A<S, CD98EF46-

?9AAO9 6 F45?<J9 3.10. 

&45?<J4 3.10 3 #D<AJ<C<4?PAO9 D9L9A<S, CB?B:9AAO9 6 BEAB6G B5?<>4 C9DEC9>F<6AB7B 

##�$" 

№ 
C/C 

$9L9A<9 "5BEAB64A<9 

1 !4;9@AB9 D4;@9M9A<9 EBBDG:9A<= ;4IBDBA9-
A<S 

&9A89AJ<< A4 CD<@9A9A<9 A4;9@AOI EB-
BDG:9A<= 6 F9IAB?B7<SI CD<CB69DIABEF-
AB7B ;4IBDBA9A<S $�", 6OS6?9AAO9 6 
7?469 1. �B;@B:ABEFP CD<@9A9A<S D9L9-
A<= A4 C?BM48>4I E 6OEB><@ GDB6A9@ 
7DGAFB6OI 6B8. �B;@B:ABEFP BD74A<;4-
J<< E4@BF9KAB= E<EF9@O 8D9A4:4 4F@B-
EH9DAOI BE48>B6. 

2 �ECB?P;B64A<9 B7D4:84RM<I >BAEFDG>J<= 
8?S GC4>B6B> $�" >?4EE4 3 < $�" >?4EE4 4 E 
D4;AO@< FD95B64A<S@< > EDB>4@ E?G:5O < 
6OCB?AS9@O@ HGA>J<S@ 

�B;@B:ABEFP EB>D4F<FP ;4FD4FO A4 EB-
;84A<9 B7D4:84RM<I >BAEFDG>J<= < 5G-
H9DAOI @4F9D<4?B6 8?S $�" >?4EE4 4. 
$9;G?PF4FO 4A4?<;4 8B?7B69KABEF< < 
HGA>J<= ��� 8?S $�" >?4EE4 3 < $�" 
>?4EE4 4, 6OCB?A9AAB7B 6 D4;89?9 2.2. 

3 %B;84A<9 AB6B7B >BAF9=A9DAB7B C4D>4 8?S 
$�" >?4EE4 4 A4 BEAB69 CB?<@9DAOI < >B@-
CB;<FAOI >BAF9=A9DB6. 

!9B5IB8<@BEFP CD<6989A<S 6 EBBF69F-
EF6<9 GDB6AS ;4FD4F A4 >BAF9=A9DO 8?S 
;4IBDBA9A<S $�" >?4EE4 4 HGA>J<S@ 
6OCB?AS9@O@ GC4>B6>4@< $�" >?4EE4 4, 
D9;G?PF4FO 4A4?<;4 89>B@CB;<J<< EFB<-
@BEF< ���, 6OCB?A9AAB7B 6 D4;89?9 2.4. 

4 �B@CBAB6>4 B7D4:84RM<I >BAEFDG>J<= 8?S 
$�" >?4EE4 3 < $�" >?4EE4 4 CB8 98<AO@ CB-
>DO64RM<@ Q>D4AB@. 

'@9APL9A<9 ;4FD4F A4 EB;84A<9 CB>DO-
64RM97B Q>D4A4 E GKёFB@ ;46<E<@BEF< 
EFB<@BEF< CB>DO64RM97B Q>D4A4 BF 
>B@CBAB6>< B7D4:84RM<I >BAEFDG>J<=, 
GEF4AB6?9AAOI 6 D4;89?4I 2.4 < 3.4. 
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№ 
C/C 

$9L9A<9 "5BEAB64A<9 

5 %B;84A<9 BEAB64A<S B7D4:84RM<I >BAEFDG>-
J<= < CB8EF<?4RM97B Q>D4A4 <; @4F9D<4?B6 E 
>BQHH<J<9AF4@< H<?PFD4J<<, <E>?RK4RM<-
@< A4>BC?9A<9 6B8O 6 @4EE<69 GC4>B6B> 
$�". #D<@9A9A<9 CD<DB8AOI EBD59AFB6 6 
BEAB69 CB8EF<?4RM97B Q>D4A4, CD9CSFEF6G-
RM<I 6OIB8G D48<BAG>?<8B6, 6OABE<@OI E 
6B8B= 6 E?GK49 CDBF9K9>. 

$9;G?PF4FO 4A4?<;4 D4;?<KAOI D9L9A<= 
6 K4EF< BF6B84 6B8O <; EBBDG:9A<= ;4IB-
DBA9A<S, 6OCB?A9AAOI 6 7?469 1. �B;-
@B:ABEFP B59EC9K<FP BF6B8 CDBF9K9> 
C4EE<6AO@< ECBEB54@< (59; <ECB?P;B64-
A<S <A:9A9DAOI E<EF9@, FD95GRM<I 
>BAFDB?S, D9@BAF4 < B5E?G:<64A<S) < 
B59EC9K<FP G89D:4A<9 D48<BAG>?<8B6. 

6 #D<@9A9A<9 5GH9DAOI @4F9D<4?B6 E A<;>B= 
7<8D46?<K9E>B= CDBA<J49@BEFPR 8?S GC4>B-
6B> $�" >?4EE4 3 < 5GH9DAOI @4F9D<4?B6 E 
6OEB>B= 7<8D46?<K9E>B= CDBA<J49@BEFPR 
8?S GC4>B6B> $�" >?4EE4 4. 

$9;G?PF4FO 6OCB?A9AAB7B 6 D4;89?9 3.6 
4A4?<;4 EJ9A4D<96 B56B8A9A<S GC4>B6B>, 
CGEFBFO @9:8G >BFBDO@< ;4EOC4AO D4;-
?<KAO@< 5GH9DAO@< @4F9D<4?4@<. 

 

"5?<> C9DEC9>F<6AB7B ##�$" EB;84A <EIB8S <; ;484K< D4;D45BF>< A4<5B?99 GA<69DE4?P-

AOI D9L9A<=, >BFBDO9 @B7GF EF4FP F<D4:<DG9@O@< < <ECB?P;B64FPES A4 D4;?<KAOI C?BM48>4I 

;4IBDBA9A<S $�". � >4K9EF69 <EIB8AOI 84AAOI 8?S D4;D45BF>< F9IA<K9E><I D9L9A<= CB EB-

BDG:9A<S@ ;4IBDBA9A<S <ECB?P;B64AO I4D4>F9D<EF<>< $�" >?4EEB6 3 < 4 �1% E D94>FBDB@ 

��1$-1200.  

"J9A>< CD<ASFOI 64D<4AFB6 F9IA<K9E><I D9L9A<=, A4 BEAB69 >BFBDOI D4;D45BF4A B5?<> 

C9DEC9>F<6AB7B ##�$" (BJ9A>< 59;BC4EABEF<, Q>BAB@<K9E><9 BJ9A><), CD98EF46?9AO 6 7?469 4. 
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4 "*�!�� #$���"��!�� #" �/�"$' %#"%"�"� ��)"$"!�!�/ $�" 

 

� A4EFBSM9= 7?469 8?S C9DEC9>F<6AB7B F<CB6B7B ##�$" CD<6989AO D9;G?PF4FO BJ9AB> 

59;BC4EABEF<, 6OCB?A9AAOI 6 D4@>4I A4GKAB-<EE?98B64F9?PE><I D45BF CB ;4IBDBA9A<R $�" 6 

$9ECG5?<>9 �9?4DGEP (D45BFO, 6OCB?A9AAO9 E GK4EF<9@ 46FBD4 6 2016-2024 77. CB ;4>4;G �BEG-

84DEF69AAB7B A4GKAB7B GKD9:89A<S «"5N98<A9AAO= <AEF<FGF QA9D79F<K9E><I < S89DAOI <EE?9-

8B64A<= 3 %BEAO» !4J<BA4?PAB= 4>489@<< A4G> �9?4DGE<) < 6 D4@>4I >BAJ9CFG4?PAB7B CDB9>F4 

#�$" 8?S EFD4A-CBFD95<F9?9= GE?G7 %53&* (D45BFO 6OCB?A9AAO9 E GK4EF<9@ 46FBD4 6 2021-

2023 77. CB ;4>4;G �" «&9IEA45Q>ECBDF»), 4 F4>:9 D4EEK<F4A Q>BAB@<K9E><= QHH9>F BF D94?<;4-

J<< F9IA<K9E><I D9L9A<= CB CD<CB69DIABEFAB@G ;4IBDBA9A<R $�", CD98?B:9AAOI 6 7?469 3. 

"J9A>< 59;BC4EABEF< BEAB6O64RFES A4 D4EKёF4I, D94?<;B64AAOI 6 D4@>4I D4;D45BF>< 

>BAJ9CFG4?PAB7B CDB9>F4 #�$" 8?S EFD4A-CBFD95<F9?9= GE?G7 %53&* [189], 6 D4@>4I !�$ CB 

EB;84A<R ##�$" 6 $9ECG5?<>9 �9?4DGEP [173, 208], 6 >BFBDOI E GK4EF<9@ 46FBD4 A4EFBSM97B 

8<EE9DF4J<BAAB7B <EE?98B64A<S D4;D45BF4AO CD<AJ<C<4?PAO9 F9IAB?B7<K9E><9 D9L9A<S CB 

;4IBDBA9A<R $�".  

#B D4EKёFAO@ @B89?S@ 46FBD4 6OCB?A9AO BJ9A>< 6B;89=EF6<S A4 C9DEBA4? < A4E9?9A<9 

CD< Q>EC?G4F4J<< ##�$", 4 F4>:9 BJ9A>< GEFB=K<6BEF< B7D4:84RM<I >BAEFDG>J<= > 6A9LA<@ 

6B;89=EF6<S@ 6 C9D<B8 Q>EC?G4F4J<< ##�$" 8?S $�" �9?BDGEE>B= �1%. #BE>B?P>G C9D<B8 

Q>EC?G4F4J<< ##�$" EBEF46?S9F A9E>B?P>B 89ESF>B6 ?9F < 8?S 6O5D4AAB7B ECBEB54 ;4IBDBA9-

A<S $�" B7D4:84RM<9 >BAEFDG>J<< A9 ;4>DOFO CB>DO64RM<@ Q>D4AB@, 6BCDBE GEFB=K<6BEF< 

B7D4:84RM<I >BAEFDG>J<= > 6A9LA<@ 6B;89=EF6<S BEB59AAB 4>FG4?9A. 

� D4@>4I D4;D45BF>< >BAJ9CFG4?PAB7B CDB9>F4 #�$" 8?S EFD4A-CBFD95<F9?9= GE?G7 

%53&* CD<AJ<C<4?PAO9 F9IAB?B7<K9E><9 D9L9A<S CB ;4IBDBA9A<R $�" >?4EEB6 3 < 4 CDBL?< 

BJ9A>G 6 K4EF< 6B;89=EF6<S E<EF9@O ;4IBDBA9A<S $�" >?4EEB6 3 < 4 A4 A4E9?9A<9 < B>DG:4R-

MGR ED98G, B5GE?B6?9AAB7B 6OIB8B@ D48<BAG>?<8B6, EB89D:4M<IES 6 ;4IBDBA9AAOI $�", < <I 

CBF9AJ<4?PAO@ D4ECDBEFD4A9A<9@ ;4 CD989?O 54DP9DB6 59;BC4EABEF< ##�$" CBE?9 97B ;4>DO-

F<S. �4AA4S BJ9A>4 6OCB?A9A4 59; GK4EF<S 46FBD4, AB CB8F69D:849F 59;BC4EABEFP CD98?B:9A-

AOI 46FBDB@ F9IAB?B7<K9E><I D9L9A<= CB ;4IBDBA9A<R $�" >?4EEB6 3 < 4*, D9;G?PF4FO BJ9-

AB>, 8B>?48O64?<EP A4 ;4E984A<< E9>J<< № 1 «1>B?B7<K9E>4S < D48<4J<BAA4S 59;BC4EABEFP 

CGA>FB6 8B?7B6D9@9AAB7B ID4A9A<S, >BAE9D64J<< < ;4IBDBA9A<S $�"» !&% № 10 «1>B?B7<S < 

D48<4J<BAA4S 59;BC4EABEFP» �BE>BDCBD4J<< «$BE4FB@» [209]. 

                                           

* "J9A>4 8B?7B6D9@9AAB= 59;BC4EABEF< 6OCB?A9A4 A4 EF48<< A4GKAB-<EE?98B64F9?PE><I D45BF 59; >BA>D9FAB= 
CD<6S;>< > C?BM48>9 D4;@9M9A<S ##�$" < S6?S9FES CD9864D<F9?PAB=. ">BAK4F9?PAB9 CB8F69D:89A<9 8B?7B6D9-
@9AAB= 59;BC4EABEF< 8B?:AB 6OCB?ASFPES CD< CDB9>F<DB64A<<.  
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�?S BJ9AB> 59;BC4EABEF< CD<ASF4 6@9EF<@BEFP ##�$" B>B?B 40 FOE. @3 GC4>B6B> $�" 

>?4EEB6 3 < 4 (4 BK9D98< EFDB<F9?PEF64 EBBDG:9A<= ;4IBDBA9A<S), CB;6B?SRM4S ;4IBDBA<FP 

$�" BF Q>EC?G4F4J<< < 6O6B84 <; Q>EC?G4F4J<< �1% E 86G@S QA9D7B5?B>4@< ��1$-1200. 

1>BAB@<K9E><9 BJ9A>< C9DEC9>F<6AB7B F<CB6B7B ##�$" 6OCB?A9AO 6 ED46A9A<< E ;4-

7?G5?ёAAO@ ##�$" 6 +9?S5<AE>B= B5?. (7. ";ёDE>) < BEAB6O64RFES A4 D4EKёF4I >4C<F4?PAOI 

;4FD4F A4 EFDB<F9?PEF6B EBBDG:9A<= ;4IBDBA9A<S, ;4FD4F A4 EB;84A<9 GC4>B6B> >BA8<J<BA<DB-

64AAOI $�" >?4EEB6 3 < 4, A4 ;4EOC>G GEF4AB6?9AAOI 6 EBBDG:9A<S ;4IBDBA9A<S GC4>B6B> 5G-

H9DAO@< @4F9D<4?4@< < ;4FD4F A4 EB;84A<9 CB>DO64RM97B Q>D4A4 A4 QF4C9 ;4>DOF<S ##�$".  

 

4.1 $57C;LB0BK >F5=>: 157>?0A=>AB8 ##�$" 

#D98?B:9A<S CB >BAEFDG>J<< A4;9@AOI EBBDG:9A<= ;4IBDBA9A<S, D4;D45BF4AAO9 6 D4;-

89?9 3 A4EFBSM9= D45BFO, 6B @AB7B@ ;4 BEAB6G CD<A<@4RF @9:8GA4DB8AO= BCOF B>BAK4F9?P-

AB= <;B?SJ<< $�". � QFB= E6S;< D4;@9M9A<9 A<;>B- < ED98A94>F<6AOI $�" E B7D4A<K9AAO@ 

EB89D:4A<9@ 8B?7B:<6GM<I D48<BAG>?<8B6 6 A4;9@AOI EBBDG:9A<SI ;4IBDBA9A<S @B:AB EK<-

F4FP CD<AJ<C<4?PAB 6B;@B:AO@ E GKёFB@ FB7B, KFB 8B?7B6D9@9AA4S < Q>EC?G4F4J<BAA4S 59;-

BC4EABEFP ;4DG59:AOI 4A4?B7<KAOI A4;9@AOI ##�$" (F4><I >4> El Cabril, CSA < 8D.) B5BEAB-

64A4. #D98EF46?S9F A4GKAB-F9IA<K9E><= <AF9D9E BJ9A>4 59;BC4EABEF< D4;D45BF4AAOI CD98?B-

:9A<= CB ECBEB5G ;4IBDBA9A<S $�" >?4EEB6 3 < 4 6 K4EF< BF?<K<= BF ;4DG59:AOI 4A4?B7B6 

(A4CD<@9D, 6 >BAEFDG>J<< CB8EF<?4RM97B Q>D4A4) < CD<@9A<F9?PAB > DBEE<=E>B= ABD@4F<6AB= 

54;9, 4 F4>:9 ABD@4F<6AB= 54;9 $9ECG5?<>< �9?4DGEP (CD<@9A<F9?PAB > CD98?B:9A<S@ CB ;4IB-

DBA9A<R $�" �9?BDGEE>B= �1%). � A4EFBSM9@ D4;89?9 CD<6989AO D9;G?PF4FO BJ9AB> 59;BC4E-

ABEF<, 6OCB?A9AAO9 CB <EIB8AO@ 84AAO@ 46FBD4 <?< A9CBED98EF69AAB E 97B GK4EF<9@, >4E4R-

M<9ES: 

 BJ9AB> Q>EC?G4F4J<BAAB= 59;BC4EABEF< ##�$" 3 8B;B6OI 6B;89=EF6<= A4 C9DEBA4? < 

A4E9?9A<9 6 C9D<B8 ;47DG;>< GC4>B6B> $�" 6 ##�$" 8?S �9?BDGEE>B= �1%; 

 BJ9A>< GEFB=K<6BEF< EBBDG:9A<= ;4IBDBA9A<S > 6A9LA<@ 6B;89=EF6<S@ E GKёFB@ 

FD95B64A<= DBEE<=E><I ABD@ < CD46<? CB GKёFG 6A9LA<I 6B;89=EF6<= CD<DB8AB7B < F9IAB79A-

AB7B CDB<EIB:89A<S; 

 BJ9A>< @<7D4J<< D48<BAG>?<8B6 K9D9; E?B= CD<DB8AB7B EBD59AF4 6 CB8EF<?4RM9@ 

Q>D4A9 ##�$"; 

 BJ9A>< 6?<SA<S CGEFBF 6 GC4>B6>4I $�" A4 CDBE984A<9 CB>DO64RM97B Q>D4A4. 

1>EC?G4F4J<BAAO= C9D<B8 A4K<A49FES E @B@9AF4 C9D6BA4K4?PAB7B CBEFGC?9A<S BFIB8B6 6 

##�$" < ;469DL49FES D45BF4@< CB CB87BFB6>9 ##�$" > ;4>DOF<R. #D<@9A<F9?PAB > ;484K9 

;4IBDBA9A<S $�" 6 $9ECG5?<>9 �9?4DGEP, ##�$" D4EEK<F4A A4 CBEFGC?9A<9 $�" 6 F9K9A<9 C9-
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D<B84 Q>EC?G4F4J<< �9?BDGEE>B= �1% (B>B?B 60 ?9F), 4 F4>:9 6 CDBJ9EE9 �1 �9?BDGEE>B= �1% 

(A9 @9A99 30 ?9F). &4><@ B5D4;B@ C9D<B8 Q>EC?G4F4J<< ##�$" EBEF46?S9F B>B?B 90 ?9F.  

% @B@9AF4 CBEFGC?9A<S GC4>B6B> $�" 6 ##�$", @B:9F CDB<EIB8<FP D48<4J<BAAB9 B5?G-

K9A<9 6 D9;G?PF4F9 89SF9?PABEF< CB B5D4M9A<R E BFIB84@<, < QFB B5?GK9A<9 CB8C4849F CB8 

89=EF6<9 >BAFDB?S 6 EBBF69FEF6<< E FD95B64A<S@< CB ;4M<F9 ?R89= BF 6D98AB7B D48<4J<BAAB7B 

6B;89=EF6<S. � F9K9A<9 Q>EC?G4F4J<BAAB7B C9D<B84 CDB<;6B8SFES D45BFO CB D4;@9M9A<R GC4-

>B6B> $�" 6 EBBDG:9A<SI ;4IBDBA9A<S < CB @9D9 ;4CB?A9A<S @B8G?< >BAE9D6<DGRFES. #B8 ;4-

>BAE9D6<DB64AAO@ CB8D4;G@9649FES @B8G?P, ;4CB?A9AAO= GC4>B6>4@< $�" < 5GH9DAO@< @4-

F9D<4?4@<, 6 >BFBDB@ ;459FBA<DB64AO C9D9>DOF<S @B8G?9= ;4IBDBA9A<S, CD< A9B5IB8<@BEF< 

A4A9E9AO 7<8DB<;B?SJ<BAAO9 CB>DOF<S, B59EC9K<64RM<9 EBID4AABEFP :9?9;B59FBAAOI >BA-

EFDG>J<= 8B QF4C4 6B;6989A<S CB>DO64RM97B Q>D4A4. 

"5BEAB64A<9 59;BC4EABEF< ##�$" A4 QF4C9 Q>EC?G4F4J<< EBBDG:9A<= ;4IBDBA9A<S 6O-

CB?AS?BEP 8?S ##�$" $9ECG5?<>< �9?4DGEP [208] CB D9;G?PF4F4@: 

 BJ9A>< 8B;B6OI 6B;89=EF6<= A4 C9DEBA4? CD< CDB6989A<< BC9D4J<= CB B5D4M9A<R E 

GC4>B6>4@< $�" >?4EEB6 3 < 4 CD< ABD@4?PAB= Q>EC?G4F4J<< ##�$"; 

 BJ9A>< 8B;B6OI 6B;89=EF6<= A4 C9DEBA4? < A4E9?9A<9 CD< A4DGL9A<SI ABD@4?PAB= 

Q>EC?G4F4J<< < 464D<SI 6 ##�$". 

�?S B59EC9K9A<S 59;BC4EABEF< A4 QF4C9 Q>EC?G4F4J<< ##�$" CD< 464D<SI, E6S;4AAOI E 

6A9LA<@< 6B;89=EF6<S@<, 64:AO ;4M<FAO9 E6B=EF64 ;4>BAE9D6<DB64AAOI @B8G?9= ;4IBDBA9-

A<S. �?S CD98?B:9AAB= 6 D4;89?9 3.3 A4EFBSM9= 8<EE9DF4J<BAAB= D45BFO >BAEFDG>J<< @B8G?9= 

;4IBDBA9A<S 6OCB?A9AO BJ9A>< GEFB=K<6BEF< > 6A9LA<@ 6B;89=EF6<S@. 

 

4.1.1 "F5=:8 4>7>2KE 2>7459AB289 =0 ?5@A>=0; ?@8 ?@>2545=88 >?5@0F89 ?> >1@0-

I5=8N A C?0:>2:0<8 $�" :;0AA>2 3 8 4 ?@8 =>@<0;L=>9 M:A?;C0B0F88 ##�$" 

�D<F9D<S@< < CB>4;4F9?S@< 59;BC4EABEF<, GK<FO649@O@< CD< CDB6989A<< BJ9A>< Q>E-

C?G4F4J<BAAB= 59;BC4EABEF<, E?G:4F A9CD96OL9A<S 6B;89=EF6<= A4 K9?B69>4, GEF4AB6?9AAOI 

H989D4?PAO@< ABD@4@< < CD46<?4@< 6 B5?4EF< <ECB?P;B64A<S 4FB@AB= QA9D7<< < E4A<F4DAO@< 

ABD@4@<. 

�B?<K9EF69AAO9 ;A4K9A<S >D<F9D<96 D48<4J<BAAB= 59;BC4EABEF< ##�$", CB?B:9AAO9 6 

BEAB6G 6OCB?A9AAOI BJ9AB> 6 D4@>4I !�$ CB 6O5BDG ECBEB54 ;4IBDBA9A<S $�" 6 $9ECG5?<>9 

�9?4DGEP [173, 208], CD98EF46?9AO 6 F45?<J9 4.1. 
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&45?<J4 4.1 3 �D<F9D<< 8?S BJ9AB> Q>EC?G4F4J<BAAB= 59;BC4EABEF< ##�$"  

!4<@9AB64A<9 
>D<F9D<S �D<F9D<< 59;BC4EABEF< #DB9>FAO9 CD989?O 

"EAB6AB= #� (QHH9>-
F<6A4S 8B;4) 8?S C9DEB-

A4?4  

20 @�6 6 7B8 6 ED98A9@ ;4 ?R5O9 CB-
E?98B64F9?PAO9 5 ?9F, AB A9 5B?99 

50 @�6 6 7B8* 
 

�?S C9DEBA4?4 GEF4AB6?9A4 
7B8B64S 8B;4 - 20 @�6/7B8 

"EAB6AB= #� (QHH9>-
F<6A4S 8B;4) 8?S ?<J <; 

A4E9?9A<S 

1 @�6 6 7B8 6 ED98A9@ ;4 ?R5O9 CB-
E?98B64F9?PAO9 5 ?9F, AB A9 5B?99 5 

@�6 6 7B8 * 
 

�?S ?<J <; A4E9?9A<S GEF4-
AB6?9A4 7B8B64S 8B;4 - 1 

@�6/7B8. 

 BMABEFP 8B;O 6 CB@9-
M9A<SI CBEFBSAAB7B 
CD95O64A<S C9DEBA4?4  

6 @>�6/K 3 <; D4EKёF4 20 @�6/7B8 < 
EG@@4DAB7B 6D9@9A< D45BFO  

1700 K*  

6 @>�6/K 3 <; D4EKёF4 20 
@�6/7B8 < EG@@4DAB7B 6D9-
@9A< D45BFO 1700 K * 

 BMABEFP 8B;O 6A9LA9-
7B <;?GK9A<S 6 CB@9M9-
A<SI 6D9@9AAB7B CD95O-
64A<S C9DEBA4?4  

12 @>�6/K <; D4EK9F4 <; D4EKёF4  
20 @�6/7B8 < EG@@4DAB7B 6D9@9A< 

D45BFO 850 K*  
 

12 @>�6/K <; D4EK9F4 <; D4E-
KёF4  

20 @�6/7B8 < EG@@4DAB7B 
6D9@9A< D45BFO 850 K*; 
2 @�6/K - A4 CB69DIABEF< 
GC4>B6B> $�" >?4EE4 3; 

0,3 @�6/K 3 A4 CB69DIABEF< 
GC4>B6B> $�" >?4EE4 4 

#DB9>FA4S @BMABEFP Q>-
6<64?9AFAB= 8B;O 8?S 
CB@9M9A<= CBEFBSAAB7B 
CD95O64A<S C9DEBA4?4 

#DB9>FA4S @BMABEFP Q>6<64?9AFAB= 
8B;O 8?S CB@9M9A<= CBEFBSAAB7B 
CD95O64A<S C9DEBA4?4 3 6 @>�6/K*  

6 @>�6/K 

!4 7D4A<J9 %�� (?R5O9 
8DG7<9 CB@9M9A<S < 
F9DD<FBD<<) 

#DB9>FA4S @BMABEFP Q>6<64?9AFAB= 
8B;O 8?S A4E9?9A<S 0,06 @>�6/K* 

0,06 @>�6/K 

�BCGEF<@O= GDB69AP 
;47DS;A9A<S CB69DIABEF< 
>B:AOI CB>DB6B6, CB?B-
F9AJ4, EC9J59?PS < F.8. 

%A<@49@B9 < A9EA<@49@B9 ;47DS;-
A9A<9: 

- 200 K4EF(ò)/(E@2×@<A); 
- 2 K4EF(ñ)/(E@2×@<A)* 

 

%A<@49@B9 < A9EA<@49@B9 
;47DS;A9A<9: 

- 200 K4EF(ò)/(E@2×@<A); 
- 2 K4EF(ñ)/(E@2×@<A)* 

 

�BCGEF<@O= GDB69AP 
;47DS;A9A<S CB69DIABEF< 
EC9JB89:8O, 6AGFD9AA9= 
CB69DIABEF< 8BCB?A<-
F9?PAOI %�� < A4DG:-
AB= CB69DIABEF< 
EC9JB5G6< 

%A<@49@B9 < A9EA<@49@B9 ;47DS;-
A9A<9: 

- 2000 K4EF(ò)/(E@2×@<A); 
- 5 K4EF(ñ)/(E@2×@<A)* 

 

%A<@49@B9 < A9EA<@49@B9 
;47DS;A9A<9: 

- 2000 K4EF(ò)/(E@2×@<A); 
- 5 K4EF(ñ)/(E@2×@<A)* 

 

�BCGEF<@B9 ;47DS;A9A<9 
CB69DIABEF9= CB@9M9-
A<= CBEFBSAAB7B CD95O-
64A<S C9DEBA4?4 < A4IB-
8SM97BES 6 A<I B5BDG8B-

64A<S 

%A<@49@B9 ;47DS;A9A<9: 
- 2000 K4EF.(ò)/(E@ 2× @<A ); 

- 5 K4EF.(ñ)/(E@ 2×@<A)* 
 

%A<@49@B9 ;47DS;A9A<9: 
- 2000 K4EF..(ò)/(E@ 2×@<A ); 

- 5 K4EF.(ñ)/(E@ 2×@<A)* 
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>D<F9D<S �D<F9D<< 59;BC4EABEF< #DB9>FAO9 CD989?O 

�BCGEF<@B9 ;47DS;A9A<9 
CB69DIABEF9= CB@9M9-
A<= C9D<B8<K9E>B7B 

CD95O64A<S C9DEBA4?4 < 
A4IB8SM97BES 6 A<I B5B-

DG8B64A<S  

%A<@49@B9 ;47DS;A9A<9: 
- 10000 K4EF.(ò)/(E@ 2×@<A ); 

- 50 K4EF.(ñ)/(E@ 2 ×@<A)* 
 

%A<@49@B9 ;47DS;A9A<9: 
- 10000 K4EF..(ò)/(E@ 2×@<A ); 

- 50 K4EF.(ñ)/(E@ 2 ×@<A)* 

 

�BCGEF<@4S @BMABEFP 
8B;O BF GC4>B6>< $�" 

�BCGEF<@4S @BMABEFP 8B;O A4 D4E-
EFBSA<< 1 @ BF CB69DIABEF< GC4>B6-

>< $�" 3 0,1 @�6/K  
(%4A<F4DAO9 CD46<?4 < ABD@O 

2.6.1.13-60-2005) 

�BCGEF<@4S @BMABEFP 8B;O 
A4 D4EEFBSA<< 1 @ BF CB69DI-
ABEF< GC4>B6>< $�" 3 0,1 

@�6/K  

�BCGEF<@4S @BMABEFP 8B;O A4 CB-
69DIABEF< GC4>B6>< $�" 3  

2 @�6/K  
(%4A<F4DAO9 CD46<?4 < ABD@O 

2.6.1.13-60-2005)) 

�BCGEF<@4S @BMABEFP 8B;O 
A4 CB69DIABEF< GC4>B6>< 

$�" 3 2 @�6/K 

�BCGEF<@B9 ;47DS;A9A<9 
A4DG:AB= CB69DIABEF< 
FD4AECBDFAB7B >BAF9=-

A9D4  

%A<@49@B9 ;47DS;A9A<9: 
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- 1 K4EF(ñ)/(E@2@<A). 
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!4 A4DG:AB= CB69DIABEF< 
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/(E@2 ×@<A); 
- A9EA<@49@B9 - 2000 
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8B6 6 6B;8GI9 B5E?G:<-
649@OI CB@9M9A<= 

$4EEK<FO64RFES <EIB8S CD989?4 8B-
;O B5?GK9A<S < 7B8B6B7B B5N9@4 
68OI49@B7B 6B;8GI4 8?S C9DEBA4?4, 
4 F4>:9 <; B:<849@OI QHH9>F<6AOI 
8B; B5?GK9A<S A4 98<A<JG <A74?S-
J<BAAB7B CBEFGC?9A<S 8?S C9DEBA4-
?4, CD<6989AAOI 6 F45?<J9 1 CD<?B-
:9A<S 3 �<7<9A<K9E>B7B ABD@4F<64 
«�D<F9D<< BJ9A>< D48<4J<BAAB7B 

6B;89=EF6<S»* 

0,1 �"� 

1HH9>F<6A4S 8B;4 B5?G-
K9A<S A4E9?9A<S, B5G-
E?B6?9AA4S D48<B4>F<6-
AO@< BFIB84@< A4 6E9I 
QF4C4I B5D4M9A<S E A<-

@< 

!9 8B?:A4 CD96OL4FP  
10 @>�6/7B8** 

#DB9>FA4S 8B;4 B5?GK9A<S A4E9?9-
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$�", A9 8B?:A4 CD96OL4FP 7D4A<K-

AGR 8B;G 0,3 @�6 6 7B8*** 
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$9H9D9AFAO9 GDB6A< EB-
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!4<@9AB64A<9 
>D<F9D<S �D<F9D<< 59;BC4EABEF< #DB9>FAO9 CD989?O 

* �<7<9A<K9E><9 ABD@4F<6O «�D<F9D<< BJ9A>< D48<4J<BAAB7B 6B;89=EF6<S», GF69D:89AAO9 
#BEF4AB6?9A<9@  <A<EF9DEF64 ;8D46BBID4A9A<S $9ECG5?<>< �9?4DGEP 28.12.2012 7. № 213 
[212]. 

**%4A<F4DAO9 ABD@O < CD46<?4 «&D95B64A<S > B59EC9K9A<R D48<4J<BAAB= 59;BC4EABEF< C9D-
EBA4?4 < A4E9?9A<S CD< BEGM9EF6?9A<< 89SF9?PABEF< CB <ECB?P;B64A<R 4FB@AB= QA9D7<< < 
<EFBKA<>B6 <BA<;<DGRM97B <;?GK9A<S». GF6. CBEF4AB6?9A<9@  <A<EF9DEF64 ;8D46BBID4A9A<S 
$9ECG5?<>< �9?4DGEP BF 31 89>45DS 2013 7. № 137 [213]. 

***%4A<F4DAO9 ABD@O < CD46<?4 «&D95B64A<S > B59EC9K9A<R D48<4J<BAAB= 59;BC4EABEF< 
C9DEBA4?4 < A4E9?9A<S CD< B5D4M9A<< E D48<B4>F<6AO@< BFIB84@<». GF6. CBEF4AB6?9A<9@ 
 <A<EF9DEF64 ;8D46BBID4A9A<S $9ECG5?<>< �9?4DGEP BF 31 89>45DS 2015 7. N 142 [214]. 

 

$4EK9F 8B;B6OI A47DG;B> A4 C9DEBA4? CDB6B8<?ES 6 EBBF69FEF6<< E D4;D45BF4AAB= 8?S C9D-

EC9>F<6AB7B ##�$" FD4AECBDFAB-F9IAB?B7<K9E>B= EI9@B= < C9D9KA9@ F9IAB?B7<K9E><I BC9D4-

J<= CB B5D4M9A<R E $�" >?4EEB6 3 < 4. 

&D4AECBDFAB-F9IAB?B7<K9E>4S EI9@4 B5D4M9A<S E $�" >?4EEB6 3 < 4 6 EBBDG:9A<SI ;4IB-

DBA9A<S 6>?RK49F BC9D4J<< CB 8BEF46>9 GC4>B6B> $�" 6 @B8G?< ;4IBDBA9A<S A4 EC9J46FB@B-

5<?9, ;47DG;>G 6 BFE9>< ;4IBDBA9A<S, ;4CB?A9A<9 CGEFBF 5GH9DAO@< @4F9D<4?4@<, 59FBA<DB64-

A<9 C9D9>DOF<= A48 BFE9>4@< ;4IBDBA9A<S. � CDBJ9EE9 6OCB?A9A<S D45BF ;489=EF6B64A C9DEB-

A4? 7DGCCO � < �: >D4AB6M<><, EFDBC4?PM<><, 6B8<F9?< EC9J46FB@B5<?9=, D4;ABD45BK<9 < 8DG-

7B= C9DEBA4?. 

%I9@4F<KAB CDBJ9EE ;47DG;>< GC4>B6B> $�" 6 @B8G?< ;4IBDBA9A<S CD98EF46?9A A4 D<EGA-

>9 4.1 (A4 84AAB@ D<EGA>9 CD98EF46?9A4 EI9@4 B5D4M9A<S E GC4>B6>4@< $�" >?4EE4 3, EI9@4 

B5D4M9A<S E GC4>B6>4@< $�" >?4EE4 4 4A4?B7<KA4 ;4 <E>?RK9A<9@ BC9D4J<= CB ;4CB?A9A<R 

CGEFBF 5GH9DAO@< @4F9D<4?4@<: 8?S $�" >?4EE4 4 ;4CB?A9A<9 CGEFBF @9:8G >BAF9=A9D4@< 

BEGM9EF6?S9FES J9@9AFAO@ D4EF6BDB@ E CB@BMPR 59FBABA4EBE4, 8?S $�" >?4EE4 3 3 59AFBA<-

FB6B= >DGC>B=, CB84649@B= E CB@BMPR ?9AFBKAB7B FD4AECBDFёD4 < 7D9=H9DAB7B ;4I64F4, GEF4-

A46?<649@B7B A4 >D4A C9D986<:AB7B >4D>4EAB7B EBBDG:9A<S). 

� @B8G?9 ;4IBDBA9A<S EC9J46FB@B5<?P CDB9;:49F K9D9; CDBё@O, CD98GE@BFD9AAO9 6 C9D9-

7BDB8>4I < FBDJ96B= EF9A9 @B8G?S CB8 C9D986<:AB9 >4D>4EAB9 EBBDG:9A<9 6 ;BAG 89=EF6<S 

>D4A4, <ECB?P;G9@B7B 8?S ;47DG;>< GC4>B6B> 6 BFE9><. 

�D4AB@ GC4>B6>< GEF4A46?<64RFES A4 GK4EFB> 6IB8AB7B >BAFDB?S < 84?99 D4;@9M4RFES 6 

BFE9>< ;4IBDBA9A<S. #B @9D9 ;4CB?A9A<S BFE9>B6 ;4IBDBA9A<S CGEFBFO @9:8G GC4>B6>4@< $�" 

;4CB?ASRFES 5GH9DAO@ @4F9D<4?B@ (C9EK4AB-59AFBA<FB6B= E@9EPR ;4CB?ASRFES CGEFBFO 6 @B-

8G?9 ;4IBDBA9A<S $�" 3 >?4EE4, 59FBAAO@ D4EF6BDB@ ;4CB?ASRFES CGEFBFO 6 @B8G?9 ;4IBDBA9-

A<S $�" >?4EE4 4). 
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$<EGAB> 4.1 3 %I9@4 CDB6989A<S BEAB6AOI F9IAB?B7<K9E><I BC9D4J<= 6 @B8G?9 ;4IBDBA9A<S, 
CB?B:9AA4S 6 BEAB6G BJ9AB> 8B;B6OI 6B;89=EF6<= A4 C9DEBA4? CD< ABD@4?PAB= Q>EC?G4F4J<< 

(A4 EI9@9 CB>4;4A @B8G?P ;4IBDBA9A<S $�" >?4EE4 3 6 CDB8B?PAB@ D4;D9;9) 
 

#BE?9 ;4CB?A9A<S BFE9>4 ;4IBDBA9A<S GC4>B6>4@< $�" < 5GH9DAO@< @4F9D<4?4@< A48 

A<@ BEGM9EF6?S9FES 6B;6989A<9 :9?9;B59FBAAB7B C9D9>DOF<S E 7<8DB<;B?SJ<9= < A4K<A49FES 

CDB6989A<9 D45BF CB ;47DG;>9 E?98GRM97B BFE9>4. 

% GKёFB@ B5Nё@B6 CBEFGC?9A<S $�" 6 ##�$" EB 4FB@AB= EF4AJ<< CB F<CG �9?BDGEE>B= 

�1% 6 7B8 BEGM9EF6?S9FES ;4IBDBA9A<9 B>B?B 70 LF. GC4>B6B> $�" >?4EE4 3 < B>B?B 100 LF. 

GC4>B6B> $�" >?4EE4 4. 

% GKёFB@ 6D9@9A< A4 CDB6989A<9 BC9D4J<= CB B5D4M9A<R E GC4>B6>4@< $�" 6 [208] 5O?< 

D4EEK<F4AO 8B;B6O9 A47DG;>< A4 C9DEBA4?.  

� F45?<J9 4.2 CD98EF46?9AO D9;G?PF4FO BJ9A>< 8B;B6OI A47DG;B> A4 C9DEBA4? ##�$" CD< 

B5D4M9A<< E GC4>B6>4@< $�" >?4EEB6 3 < 4 6 D9:<@9 ABD@4?PAB= Q>EC?G4F4J<<, 6OCB?A9AAO9 

6 D4@>4I !�$ CB 6O5BDG ECBEB54 ;4IBDBA9A<S $�" 6 $9ECG5?<>9 �9?4DGEP. 
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&45?<J4 4.2 3 $9;G?PF4FO BJ9A>< 8B;B6OI A47DG;B> A4 C9DEBA4? #�$" CD< B5D4M9A<< E 

GC4>B6>4@< $�" >?4EEB6 3 < 4 [208] 

%C9J<4?PABEFP  
D45BFA<>4 

�B?<K9EF6B, 
 EC9J<4?<EFB6 

�B??9>F<6A4S 8B;4 A4 
5D<748G, @�6/7B8 

�A8<6<8G4?PA4S 8B;4 
B5?GK9A<S C9DEBA4?4, 

@�6/7B8 
�B8<F9?< 2 K9?., 1 E@9A4 7,3 4 

%FDBC4?PM<>< 10 K9?. 1 E@9A4 122 12 

�D4AB6M<>< 2 K9?., 1 E@9A4 15,5 8 

�9;4>F<64FBDM<> 1 K9?., 1 E@9A4 5,6 6 

�B;<@9FD<EF 1 K9?., 1 E@9A4 7,3 7 

%C9J<4?<EF %'�� 1 K9?., 1 E@9A4 5,5 5 

$4;ABD45BK<= 1 K9?., 1 E@9A4 10,0 10 

#B D9;G?PF4F4@ D4EK9F4 <A8<6<8G4?PAO9 7B8B6O9 8B;O B5?GK9A<S C9DEBA4?4 ##�$" CD< 

B5D4M9A<< E GC4>B6>4@< $�" A9 CD96OL4RF 8B;O 8?S C9DEBA4?4 3 20 @�6, KFB CB;6B?S9F E89-

?4FP 6O6B8 B FB@, KFB FD4AECBDFAB-F9IAB?B7<K9E><9 D9L9A<S, D4;D45BF4AAO9 6 D4;89?9 3 A4EFB-

SM97B 8<EE9DF4J<BAAB7B <EE?98B64A<S, EBBF69FEF6GRF ABD@4@ B59EC9K9A<S 59;BC4EABEF<. 

 

4.1.2 "F5=:0 @0480F8>==>9 >1AB0=>2:8 ?@8 020@8OE 2 ##�$" 

#9D9KA< <EIB8AOI EB5OF<= 464D<=, >BFBDO9 GK<FO64?<EP CD< BJ9A>9 59;BC4EABEF< CD< 

Q>EC?G4F4J<< < ;4>DOF<< ##�$", CD<ASFO 6 EBBF69FEF6<< E !#-055-14 [25], 4 F4>:9 E GKёFB@ 

ABD@ < CD46<? CB B59EC9K9A<R S89DAB= < D48<4J<BAAB= 59;BC4EABEF< «�4IBDBA9A<9 D48<B4>-

F<6AOI BFIB8B6. #D<AJ<CO, >D<F9D<< < BEAB6AO9 FD95B64A<S 59;BC4EABEF<», GF6. CBEF.  +% 

$9ECG5?<>< �9?4DGEP 20.01.2012 7. № 7 E GK9FB@ 8BCB?A<F9?PAOI FD95B64A<= &�# 263-2010, 

>4E4RM<IES 6E9I "��1. ">BAK4F9?PAO9 C9D9KA< <EIB8AOI EB5OF<= 464D<= CD< Q>EC?G4F4J<< 

< ;4>DOF<< >BA>D9FAB7B ##�$", 8B?:AO 5OFP GEF4AB6?9AO < B5BEAB64AO 6 #� < ""� ##�$". 

#9D9K9AP <EIB8AOI EB5OF<=, CD<ASFO= 8?S 4A4?<;4 CDB9>FAOI 464D<=:  

 6A9LA<9 6B;89=EF6<S CD<DB8AB7B CDB<EIB:89A<S, E6B=EF69AAO9 D4=BAG D4;@9M9A<S 

##�$"; 

 6A9LA<9 6B;89=EF6<S F9IAB79AAB7B CDB<EIB:89A<S (A4CD<@9D, 6A9LA<= CB:4D, 6B;-

8GLA4S G84DA4S 6B?A4, B5GE?B6?9AA4S 6;DO6B@, 6B;@B:AO@ A4 EBE98A9@ B5N9>F9, CDBIB8SM9@ 

FD4AECBDF9); 

 CB?AB9 CD9>D4M9A<9 QA9D7BEA45:9A<S; 

 CB:4D 6 ##�$"; 

 C489A<9 BF89?PAOI GC4>B6B> $�" CD< FD4AECBDFAB-F9IAB?B7<K9E><I BC9D4J<SI < 

D4;@9M9A<< 6 EBBDG:9A<SI ##�$"; 
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 BF>4;O B5BDG8B64A<S E<EF9@ B5D4M9A<S E GC4>B6>4@< $�"; 

 C489A<9 F9IAB?B7<K9E>B7B B5BDG8B64A<S < EFDB<F9?PAOI >BAEFDG>J<= A4 GC4>B6>< 

$�"; 

 6;DO6. 

#9D9K9AP ;4CDB9>FAOI 464D<=, CD<ASFO= 8?S BJ9A>< 59;BC4EABEF<: 

 6A9LA<9 6B;89=EF6<S CD<DB8AB7B < F9IAB79AAB7B CDB<EIB:89A<S. #D< 4A4?<;9 E9=E@<-

K9E><I S6?9A<= A9B5IB8<@B D4EE@4FD<64FP @4>E<@4?PAB9 D4EK9FAB9 ;9@?9FDSE9A<9 ( $�); 

 C489A<9 ?9F4F9?PAB7B 4CC4D4F4 (5 F); 

 6B;8GLA4S G84DA4S 6B?A4 E<?B= 30 >#4; 

 CB:4D E F9@C9D4FGDB= A4 CB69DIABEF< EBBDG:9A<= ##�$" >800 °% 6 F9K9A<9 1 K. 

�4CDB9>FA4S 464D<S E 6B;89=EF6<9@ EFDB<F9?PAB= E64< (5GD4) A4 69DIA99 C9D9>DOF<9 EB-

BDG:9A<= ##�$" D4EE@BFD9A4 CD< BCD989?9A<< EDB>B6 4>F<6AB7B >BAFDB?S CBE?9 ;4>DOF<S 

##�$". 

�?S 4A4?<;4 <EIB8AOI EB5OF<=, B5GE?B6?9AAOI 6A9LA<@< 6B;89=EF6<S@< CD<DB8AB7B 

CDB<EIB:89A<S, CD<ASFB CD<@9A<F9?PAB > C?BM48>9, D4ECB?B:9AAB= 6 FD<8J4F<><?B@9FDB6B= 

;BA9 �9?BDGEE>B= �1%. %9=E@<K9E>4S I4D4>F9D<EF<>4 CD98CB?4749@B= C?BM48><, 84AAO9 CB 

@9F9BDB?B7<K9E><@ S6?9A<S@, F4><@ >4> GD474A, E@9DK<, 4 F4>:9 7<8DB7D4H<K9E><9 I4D4>F9D<-

EF<>< CD<ASFO CB 84AAO@ 8?S FD<8J4F<><?B@9FDB6B= ;BAO �9?BDGEE>B= �1%. 
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DB8AB7B CDB<EIB:89A<S A4 BEAB6AO9 ;84A<S < EBBDG:9A<S ##�$" [208] 

�A9LA99 6B;89=EF6<9 'K<FO649@4S <AF9AE<6ABEFP 6A9LA97B 6B;89=EF6<S (A4 CD<@9D9 
D4;@9M9A<S ##�$" 6 30-><?B@9FDB6B= ;BA9 �9?BDGEE>B= �1%) 

�9@?9FDSE9A<S E D4EK9FAB= 
E9=E@<K9E>B= <AF9AE<6AB-
EFPR 

  

%9=E@<KABEFP C?BM48>< (7DGAFO II >4F97BD<<) EBEF46?S9F: 
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'D474AO %D98ASS E>BDBEFP 69FD4 CD<ASF4 4,1 @/E, @4>E<@4?PA4S A45?R849-
@4S E>BDBEFP 69FD4 (;4 10000 ?9F) 28 @/E. %B7?4EAB  
%# 20.13330.2016 «!47DG;>< < 6B;89=EF6<S» [215] D4EE@4FD<649-
@4S F9DD<FBD<S CB 846?9A<R 69FD4 BFABE<FES > I D4=BAG, 8?S >B-
FBDB7B ABD@4F<6AB9 ;A4K9A<9 69FDB6B7B 846?9A<S D46AB 0,23 >#4 
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?99 100 @) 

B5?. 
2027 7. 

225 FOE. @3 

�%�" 

&B@E>4S B5?. 
2027 7. 

138 FOE. @3 

- 
�!�", 
�%�" 

- - !9F 84AAOI 

%,� 

[119-121, 

123, 145-

147] 

Clive 

1988 7.-A.6. 
�B?99 1 @?A. @3 

- 

"!�", 
�!�" 

(Class A)* 

- - 100 ?9F 

Hanford (Rich-

land) 

19607.-A.6. 
125 FOE. @3 

- 

�!�", 
�%�" 

(Class C)* 

- - 500 ?9F 

Barnwell 

1971-A.6. 
1 @?A. @3 

- 

"!�", 

�!�", 

�%�" (Class 

A, B, C)* 

- - 500 ?9F 

Andrews 

20137-A.6. 
735 FOE. @3 

- 

"!�", 

�!�", 

�%�" (Class 

A, B, C)* 

- - 500 ?9F 

WIPP 

1999-A.6. 
180 FOE. @3 

   

�%�", ��" 
(FD4AEGD4AB-

6O9) 
660 @ 

100 ?9F 

�4A484 
[104, 130] 

Chalk River 

2030 7. 
1 @?A. @3 

- !�" - - 300 ?9F 

Bruce 

2036 7. 
200 FOE. @3 

- - - 
!�", %�" 

680 @ 
300 ?9F 

2�$ 

[114] 

Vaalputs 

1986 7.-A.6. 
140 FOE. @3.  

�B;@B:AB D4E-
L<D9A<9 8B 1,4 

@?A. @3 

- 
�!�" 

�%�" 
- - 300 ?9F 

2. �BD9S 
[122] 

 

Wolsong 

Phase 1 

2015 7. -A.6. 
160 FOE. @3. 

- - - 
�!�" 

�%�" 
100 ?9F 

Wolsong 

Phase 2, 3 

2030 7. 
- �!�" - - 300 ?9F 

3CBA<S 
[109, 110] 

Rokkasho 

1992-A.6. - 
�!�" 

�%�" 
- - 300 ?9F 
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%FD4A4 

!4;64A<9, 
7B8O Q>EC?G4F4-
J<<, 6@9EF<-
@BEFP 

&<C #�$", 84AAO9 CB 6@9M4RM<@ CBDB84@ < >4F97B-
D<S@ <;B?<DG9@OI $�" 

"D<9AF<DB-
6BKAO9 EDB>< 
698B@EF69A-
AB7B >BA-
FDB?S 

!4;9@-
AO= 

 

�47?G5?ёA-
AO= (FD4A-
L9=AO=) 

#B8;9@AO= 
(7?G5<A4 8B 
100 @) 

�?G5<AAO= 
(7?G5<A4 5B-
?99 100 @) 

 125 FOE. @3 (�4F97BD<S 
L2**) 

�<F4= 
[115, 137] 

Guangdong, 

South China 

20117.-A.6. 
240 FOE. @3. 

 
�!�" 

�%�" 
- - !9F 84AAOI 

Northwest LILW 

Repository, Gan-

su 

1998 7.-A.6. 
200 FOE. @3. 

- 
�!�" 

�%�" 
- - !9F 84AAOI 

�A8<S 
[112, 113, 

137] 

Tarapur (1969), 

Kota (1972), 

Kalpakkam 

(1984), Narora 

(1989), Kakrapar 

(1993), Kaiga 

(2000).  

�4AAOI CB 6@9-
EF<@BEF< A9F 

- 
�!�", 
�%�" 

- - !9F 84AAOI 

'E?B6AO9 B5B;A4K9A<S:  
�!�" 3 >BDBF>B:<6GM<9 !�"; �%�" 3 >BDBF>B:<6GM<9 %�"; �!�" 3 8B?7B:<6GM<9 !�"; �%�" 
3 8B?7B:<6GM<9 %�" 

 

#D<@9K4A<S: 
*�@9D<>4AE>4S >?4EE<H<>4J<S $�" (Class A, B, C) CD98EF46?9A4 6 [90]. 

**3CBAE>4S >?4EE<H<>4J<S $�" CD<6989A4 6 [94]. 

 

&45?<J4 �.3 3 )4D4>F9D<EF<>< C?BM48>< D4;@9M9A<S ##�$" 

№ 
C/C #4D4@9FD �A4K9A<9 

1 #?BM48P < 7D4A<JO E4A<F4DAB-;4M<FAB= ;BAO #�$" 
0,5 >@2 

(500×1000 @) 

2 '>?BA D9?P9H4 C?BM48><, A9 5B?99 5° 

3 %>BDBEFP 69FD4 ;4 10- @<AGFAO= <AF9D64? BED98A9A<S, A9 5B?99 30 @/E 

4 %D98A97B8B6B9 >B?<K9EF6B BE48>B6 700 @@ 

5 %D98A97B8B64S F9@C9D4FGD4 +5 °% 

-  �?<AO -  %>4?PAO9 CBDB8O -  %B?< 
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№ 
C/C #4D4@9FD �A4K9A<9 

6 $4EKёFAO= >?4EE 69DBSFAB7B E@9DK4 (F) CB L>4?9 (G8:<FO   F 1,9 

7 
 4>E<@4?PAB9 D4EKёFAB9 ;9@?9FDSE9A<9 ( $�), 54??O L>4?O MSK-

64, A9 5B?99 7 54??B6 

8 �@9M4RM<9 CBDB8O %G7?<A>< 

9 
)4D4>F9D<EF<>4 7DGA-
FB6  

 B8G?P 89HBD@4J<< 20  G4 

CB>4;4F9?P >BAE<EF9AJ<<, IL 0,4 

>BQHH<J<9AF CBD<EFBEF<, e 0,4 

10 
$4EEFBSA<9 8B 6B8AOI 
B5N9>FB6  

@4?B= D9><, A9 @9A99 50 @ 

ED98A9= D9><, A9 @9A99 100 @ 

>DGCAB= D9><, 6B8BID4A<?<M4, 59D97B6B= 
?<A<< @BD9=, B>94AB6, A9 @9A99 600 @ 

11 �B8BABEAO= 7BD<;BAF (GDB69AP BFABE<F9?PAB CB69DIABEF< ;9@?<) 5 @ 

12 

%>BDBEFP H<?PFD4J<< 
CB8;9@AOI 6B8, A9 5B-
?99 

8?S CBDB8 6B8BABEAOI 7BD<;BAFB6  10 @ / EGF 

8?S 6@9M4RM<I CBDB8 ##�$" 0,001 @/EGF 

13 !4CD46?9A<9 D4;7DG;>< CB8;9@AOI 6B8 !<EIB8SM99 

14 !4?<K<9 4>F<6AOI D4;?B@B6 

#?BM48>4 CB?AB-
EFPR D4ECB?4749F-
ES A4 J9?<>B6B@ 
5?B>9 

15 

$4EEFBSA<9 8B B5N9>-
FB6 <AHD4EFDG>FGDO, 
A9 @9A99 

�B9AAO9 B5N9>FO 30 >@ 

%>?48O < ID4A<?<M4 6;DO6K4FOI 69M9EF6 
< 5B9CD<C4EB6 10 >@ 

"D74A<;4J<<, A4 F9DD<FBD<< >BFBDOI 6B;-
@B:AO F9IAB?B7<K9E><9 6;DO6O, 4 F4>:9 
<@9RFES EBEG8O, D45BF4RM<9 CB8 
846?9A<9@ 

5 >@ 

�6FB@B5<?PAO9 < :9?9;AO9 8BDB7<, 6B8-
AO= FD4AECBDF (<E>?RK4S 8BDB7< < FD4AE-
CBDF 8?S B59EC9K9A<S HGA>J<BA<DB64A<S 
"��1) 

5 >@ 

 47<EFD4?PAO9 FDG5BCDB6B8O A9HF< < 74-
;4, 8DG7<I 7BDRK<I < ?97>B6BEC?4@9ASR-

7 >@ 
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№ 
C/C #4D4@9FD �A4K9A<9 

M<IES :<8>BEF9= 

�EFBKA<>< 6D98AOI (;47DS;ASRM<I) 69-
M9EF6 E I<@<K9E><I CD98CD<SF<=, <EFBK-
A<>< CB:4DB6 

7 >@ 

16 

$4EEFBSA<9 8B 5?<-
:4=L97B A4E9?9AAB7B 
CGA>F4, A9 @9A99 

 4?B7B E9?PE>B7B CBE9?9A<S (200 K9?.) 5 >@ 

�B?PLB7B E9?PE>B7B CBE9?9A<S (1 FOE. K9?.) 25 >@ 

 4?B7B A4E9?9AAB7B CGA>F4 (50 FOE. K9?.) 100 >@ 

�DGCAB7B A4E9?9AAB7B CGA>F4 (250 FOE. 
K9?.) 150 >@ 

�DGCA9=L97B A4E9?9AAB7B CGA>F4 (1 @?A. 
K9?.) 250 >@ 

17 
%D98ASS C?BFABEFP A4E9?9A<S 6 D48<GE9 25 >@ BF C?BM48><, A9 5B-
?99  90 K9?./>@2 
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&45?<J4 �.4 3 $4EKёF EFB<@BEF< Q?9@9AFB6 EBBDG:9A<= ;4IBDBA9A<S E CD<@9A9A<9@ 4A4?B7B6B7B @9FB84 

"5N9>F D4EKёF4 �A4?B7 

�BQHH<J<9AF C9D9EK9F4 
EFB<@BEF<, k 

%FB<-
@BEFP 
B5N9>F4 
D4EKёF4* 6 
J9A4I 
2000 7, PB 

!4<@9AB64-
A<9 )4D4>F9D<EF<>< !4<@9AB-

64A<9 )4D4>F9D<EF<>< 
%FB<@BEFP 6 
J9A4I 2000 
7, Pa 

�BAF9=A9D 
�#!-1,5 

%DB> E?G:5O 3 50 ?9F 
 4F9D<4? - #!� 

�OEBF4 C489A<S 59; CDBEOC4A<S < D4EE9<64A<S, @@ 3 
1200 

�?<A4, @@ 3 1280 

,<D<A4, @@ 3 1280  

�OEBF4, @@ 3 1050 

&B?M<A4 EF9AB>, @@ - 15 

Ё@>BEFP, @3 3 1,5 

 4EE4 CBDB:A97B (E >DOL>B=), >7 - 100 

 4EE4 E &$", >7 3 2000 

�B?<K9EF6B SDGEB6 CD< LF459?<DB64A<< 3 5 

�?4EE<H<>4J<BAAB9 B5B;A4K9A<9 CB !#-016-05 3 4! 

�4F97BD<S E9=E@BEFB=>BEF< CB !#-031-01 3 III 

�BAF9=A9D 
�$�� 
1,36 

%DB> E?G:5O 3 50 ?9F 
 4F9D<4? - EF4?P 
�OEBF4 C489A<S 59; CDBEOC4A<S < D4EE9<64A<S, @@ 3 
EB7?4EAB FD95B64A<S@ > GC4>B6>9 IP-2 CB !#-053-16 

�?<A4, @@ 3 1280 

,<D<A4, @@ 3 1280  

�OEBF4, @@ 3 1050 

&B?M<A4 EF9AB>, @@ - 3 

Ё@>BEFP, @3 3 1,5 

 4EE4 CBDB:A97B (E >DOL>B=), >7 - 280 

 4EE4 E &$", >7 3 3500 

�B?<K9EF6B SDGEB6 CD< LF459?<DB64A<< 3 7 

�?4EE<H<>4J<BAAB9 B5B;A4K9A<9 CB !#-016-05 3 3! 

�4F97BD<S E9=E@BEFB=>BEF< CB !#-031-01 3 II 

9000 

DG5. 

k = k1 · k2 · k3 = 

0,36·1,78·0,8 = 0,51 
 

�BQHH<J<9AF CB @4EE9 
k1 = 0,36 

 

�BQHH<J<9AF CB EFB<-
@BEF< @4F9D<4?4 k2 = 

1,78 (EFB<@BEFP CB?<-
QF<?9A4 #!� 
160 FOE. DG5./F, EFB<-
@BEFP EF4?< 
90 FOE. DG5./F) 
 

�BQHH<J<9AF CB E?B:-
ABEF< <;7BFB6?9A<S k3 = 

0,8 

4600 

DG5. 

�BAF9=A9D 
�#!-3,5 

%DB> E?G:5O 3 50 ?9F 
 4F9D<4? - #!� 

�OEBF4 C489A<S 59; CDBEOC4A<S < D4EE9<64A<S, @@ 3 
1200 

�?<A4, @@ 3 1650 

,<D<A4, @@ 3 1650  

�OEBF4, @@ 3 1375 

&B?M<A4 EF9AB>, @@ - 20 

Ё@>BEFP, @3 3 3,2 

 4EE4 CBDB:A97B (E >DOL>B=), >7 - 300 

 4EE4 E &$", >7 3 3500 

�B?<K9EF6B SDGEB6 CD< LF459?<DB64A<< 3 5 

�?4EE<H<>4J<BAAB9 B5B;A4K9A<9 CB !#-016-05 3 4! 

�4F97BD<S E9=E@BEFB=>BEF< CB !#-031-01 3 III 

�BAF9=A9D 
� � 

%DB> E?G:5O 3 50 ?9F 
 4F9D<4? - EF4?P 
�OEBF4 C489A<S 59; CDBEOC4A<S < D4EE9<64A<S, @@ 3
EB7?4EAB FD95B64A<S@ > GC4>B6>9 F<C4 � CB !#-053-16 

�?<A4, @@ 3 1650 

,<D<A4, @@ 3 1650  

�OEBF4, @@ 3 1375 

&B?M<A4 EF9AB>, @@ - 5 

Ё@>BEFP, @3 3 3,2 

 4EE4 CBDB:A97B (E >DOL>B=), >7 - 870 

 4EE4 E &$", >7 3 3500 

�B?<K9EF6B SDGEB6 CD< LF459?<DB64A<< 3 6 

�?4EE<H<>4J<BAAB9 B5B;A4K9A<9 CB !#-016-05 3 3! 

�4F97BD<S E9=E@BEFB=>BEF< CB !#-031-01 3 II 

22325 DG5. 

k = k1 · k2 · k3 = 

0,35·1,78·0,9 = 0,6 
 

�BQHH<J<9AF CB @4EE9 
k1 = 0,35 

 

�BQHH<J<9AF CB EFB<-
@BEF< @4F9D<4?4 k2 = 

1,78 (EFB<@BEFP CB?<-
QF<?9A4 #!� 
160 FOE. DG5./F, EFB<-
@BEFP EF4?< 
90 FOE. DG5./F) 
 

�BQHH<J<9AF CB E?B:-
ABEF< <;7BFB6?9A<S k3 = 

0,9 

 

13500 DG5. 

�BAF9=A9D 
�!�" 

�@9EF<@BEFP (>B?-6B 5BK9> 200 ?), LF. - 5 

"5M<= B5Nё@ 6AGFD9AA9= CB?BEF<, @3 

�454D<FAO9 D4;@9DO (�×,×�), @@ - 1650×1650×1375 
%DB> E?G:5O 3 50 ?9F 
&B?M<A4 EF9A>< >BDCGE4, A9 5B?99, @@ - 85 

&B?M<A4 EF9A>< >DOL><, A9 5B?99, @@ - 85 

 4EE4 CBDB:A97B, >7 (A9FFB) - 800 

 4EE4 ;4CB?A9AAB7B, >7 (5DGFFB) - 3000 

 4F9D<4? B7A9GCBDAB7B A4CB?A<F9?S - �4;4?PF 

�BAF9=A9D 
!�� 

%DB> E?G:5O 3 300 ?9F 
 4F9D<4? - :9?9;B59FBA 

�OEBF4 C489A<S 59; CDBEOC4A<S < D4EE9<64A<S, @@ 3  
EB7?4EAB FD95B64A<S > GC4>B6>9 F<C4 � CB !#-053-16 

�?<A4, @@ 3 1650 

,<D<A4, @@ 3 1650  

�OEBF4, @@ 3 1375 

&B?M<A4 EF9AB>, @@ - 150 

Ё@>BEFP, @3 3 1,5 

18735 DG5. 

k = k1 · k2 · k3 = 

0,18·2,5·1,9 = 0,85 
 

�BQHH<J<9AF CB @4EE9 
k1 = 0,18 

 

�BQHH<J<9AF CB EFB<-
@BEF< @4F9D<4?4 k2 = 2,5 

 

16000 DG5. 
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"5N9>F D4EKёF4 �A4?B7 

�BQHH<J<9AF C9D9EK9F4 
EFB<@BEF<, k 

%FB<-
@BEFP 
B5N9>F4 
D4EKёF4* 6 
J9A4I 
2000 7, PB 

!4<@9AB64-
A<9 )4D4>F9D<EF<>< !4<@9AB-

64A<9 )4D4>F9D<EF<>< 
%FB<@BEFP 6 
J9A4I 2000 
7, Pa 

 4F9D<4? B5B?BK>< - EF4?P 
�B?<K9EF6B SDGEB6 CD< LF459?<DB64A<< - 5 

"7A9EFB=>BEFP CB �"%& 30247.0-94 [185] 3 0,75 K 
�OEBF4 C489A<S 59; CDBEOC4A<S < D4EE9<64A<S, @@ - 
1200 

�?4EE<H<>4J<BAAB9 B5B;A4K9A<9 CB !#-016-05 3 4! 

�4F97BD<S E9=E@BEFB=>BEF< CB !#-031-01 3 III 

 4EE4 CBDB:A97B (E >DOL>B=), >7 - 4500 

 4EE4 E &$", >7 3 8500 

�B?<K9EF6B SDGEB6 CD< LF459?<DB64A<< 3 6 

"7A9EFB=>BEFP CB �"%& 30247.0-94 [185] 3 0,75 K 
�?4EE<H<>4J<BAAB9 B5B;A4K9A<9 CB !#-016-05 3 3! 

�4F97BD<S E9=E@BEFB=>BEF< CB !#-031-01 3 II 

�BQHH<J<9AF CB E?B:-
ABEF< <;7BFB6?9A<S k3 = 

1,9 

�BAF9=A9D 
!��-150-1,5# 
�"% E CB?<-
@9DAO@ 6>?4-
8OL9@ 

%DB> E?G:5O 3 300 ?9F 
 4F9D<4? >BAF9=A9D4 3 :9?9;B59FBA 

 4F9D<4? 6>?48OL4 3 CB?<@9D (#!�) 
�OEBF4 C489A<S 59; CDBEOC4A<S < D4EE9<64A<S, @@ 3  
EB7?4EAB FD95B64A<S > GC4>B6>9 F<C4 � CB !#-053-16 

�?<A4, @@ 3 1650 

,<D<A4, @@ 3 1650  

�OEBF4, @@ 3 1375 

&B?M<A4 EF9AB>, @@ - 150 

Ё@>BEFP, @3 3 1,5 

 4EE4 CBDB:A97B (E >DOL>B=), >7 - 4100 

 4EE4 E &$", >7 3 6000 

 4EE4 6>?48OL4 3 100 >7 
�B?<K9EF6B SDGEB6 CD< LF459?<DB64A<< 3 6 

"7A9EFB=>BEFP CB �"%& 30247.0-94 [185] 3 0,75 K 
�?4EE<H<>4J<BAAB9 B5B;A4K9A<9 CB !#-016-05 3 3! 

�4F97BD<S E9=E@BEFB=>BEF< CB !#-031-01 3 II 

�BAF9=A9D 
!��-150-

1,5# �"% 
E @9F4?-
?<K9E><@ 
6>?48O-
L9@ 

%DB> E?G:5O 3 300 ?9F 
 4F9D<4? >BAF9=A9D4 3 :9?9;B59FBA 

 4F9D<4? 6>?48OL4 3 EF4?P 
�OEBF4 C489A<S 59; CDBEOC4A<S < D4EE9<64A<S, @@ 3  
EB7?4EAB FD95B64A<S > GC4>B6>9 F<C4 � CB !#-053-16 

�?<A4, @@ 3 1650 

,<D<A4, @@ 3 1650  

�OEBF4, @@ 3 1375 

&B?M<A4 EF9AB>, @@ - 150 

Ё@>BEFP, @3 3 1,5 

 4EE4 CBDB:A97B (E >DOL>B=), >7 - 4400 

 4EE4 E &$", >7 3 6000 

 4EE4 6>?48OL4 3 400 >7 
�B?<K9EF6B SDGEB6 CD< LF459?<DB64A<< 3 6 

"7A9EFB=>BEFP CB �"%& 30247.0-94 [185] 3 0,75 K 
�?4EE<H<>4J<BAAB9 B5B;A4K9A<9 CB !#-016-05 3 3! 

�4F97BD<S E9=E@BEFB=>BEF< CB !#-031-01 3 II 

27700 DG5. 

k = k1 · k2 · k3 = 

0,93·1,78·0,5 = 0,83 

 

�BQHH<J<9AF CB @4EE9 
k1 = 0,93 

 

�BQHH<J<9AF CB EFB<-
@BEF< @4F9D<4?4 k2 = 

1,78 (EFB<@BEFP CB?<-
QF<?9A4 #!� 
160 FOE. DG5./F, EFB<-
@BEFP EF4?< 
90 FOE. DG5./F) 
 

�BQHH<J<9AF CB E?B:-
ABEF< <;7BFB6?9A<S k3 = 

0,5 

 

23000 DG5. 

"7D4:84R-
M<9 >BA-

EFDG>J<< 8?S 
$�" >?4EE4 3 

�454D<FO B8AB7B @B8G?S 60,6×18,6×7,6 
%FDB<F9?PAO= B5Nё@ B8AB7B @B8G?S ;4IBDBA9A<S 3 
8570 @3 

�?4EE 59FBA4 3 �25 CB �"%& 26633-2015 

�BQHH<J<9AF 4D@<DB64A<S 3 0,3 

�?4EE<H<>4J<BAAB9 B5B;A4K9A<9 CB !#-016-05 3 3! 

�4F97BD<S E9=E@BEFB=>BEF< CB !#-031-01 3 II 

 B8G?P 
;4IBDBA9-
A<S $�" 
##�$" 6 
+9?S5<A-
E>B= B5?. 

�454D<FO B8AB7B @B8G?S 76I69I7,5 @ 

%FDB<F9?PAO= B5Nё@ B8AB7B @B8G?S ;4IBDBA9A<S 3 
39600 @3 

�?4EE 59FBA4 3 �25 CB �"%& 26633-2015 

�BQHH<J<9AF 4D@<DB64A<S 3 0,3 

�?4EE<H<>4J<BAAB9 B5B;A4K9A<9 CB !#-016-05 3 3! 

�4F97BD<S E9=E@BEFB=>BEF< CB !#-031-01 3 II 

687 DG5. / @3 k = 1 
687 DG5. / 
@3 

"7D4:84R-
M<9 >BA-

EFDG>J<< 8?S 
$�" >?4EE4 4 

�454D<FO B8AB7B @B8G?S 60,4×18,4×7,6 
%FDB<F9?PAO= B5Nё@ B8AB7B @B8G?S ;4IBDBA9A<S 3 
8450 @3 

�?4EE 59FBA4 3 �20 CB �"%& 26633-2015 

�BQHH<J<9AF 4D@<DB64A<S 3 0,2 

�?4EE<H<>4J<BAAB9 B5B;A4K9A<9 CB !#-016-05 3 4! 

�4F97BD<S E9=E@BEFB=>BEF< CB !#-031-01 3 III 
 

 B8G?P 
;4IBDBA9-
A<S $�" 
##�$" 6 
+9?S5<A-
E>B= B5?. 

�454D<FO B8AB7B @B8G?S 76I69I7,5 @ 

%FDB<F9?PAO= B5Nё@ B8AB7B @B8G?S ;4IBDBA9A<S 3 
39600 @3 

�?4EE 59FBA4 3 �25 CB �"%& 26633-2015 

�BQHH<J<9AF 4D@<DB64A<S 3 0,3 

�?4EE<H<>4J<BAAB9 B5B;A4K9A<9 CB !#-016-05 3 3! 

�4F97BD<S E9=E@BEFB=>BEF< CB !#-031-01 3 II 

687 DG5. / @3 k = 0,8 
550 DG5. / 
@3 

�GH9DAO= 
@4F9D<4? 8?S 
$�" >?4EE4 3 

�9AFBA<F 
&B?M<A4 E?BS BF 50 8B 500 @@ 

#?BFABEFP 3 1,8÷2,2 F/@3 

#BD<EFBEFP 3 8B 40 % 

#4DBCDBA<J49@BEFP 3 0,04-006 @7/(@·K·#4) 
#B>4;4F9?< F9>GK9EF<: G7B? 9EF9EF69AAB7B BF>BE4 - 20° 
�BQHH<J<9AF H<?PFD4J<< 3 10-8÷10-6 @/EGF 

�GH9DAO= 
@4F9D<4? 
8?S $�" 
>?4EE4 3 
##�$" 6 
+9?S5<A-
E>B= B5? 

�9AFBA<FB6O= 7?<ABCBDBLB> 998 DG5. / @3 k = 1 
998 DG5. / 
@3 
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"5N9>F D4EKёF4 �A4?B7 

�BQHH<J<9AF C9D9EK9F4 
EFB<@BEF<, k 

%FB<-
@BEFP 
B5N9>F4 
D4EKёF4* 6 
J9A4I 
2000 7, PB 

!4<@9AB64-
A<9 )4D4>F9D<EF<>< !4<@9AB-

64A<9 )4D4>F9D<EF<>< 
%FB<@BEFP 6 
J9A4I 2000 
7, Pa 

�BQHH<J<9AF 8<HHG;<< CB 137Cs  3 10-8÷10-7 @2/E 
�BQHH<J<9AF D4ECD989?9A<S CB 137Cs  3 10-8÷10-7 @3/>7 
%BD5J<BAA4S 9@>BEFP 3 0,8-1,5 @7/7 
�46?9A<S A45GI4A<S 3 8B 5  #4 
%DB> E?G:5O A9 B7D4A<K9A 

�GH9DAO= 
@4F9D<4? 8?S 
$�" >?4EE4 4 

�9FBA 

&B?M<A4 E?BS BF 50 8B 500 @@ 

#?BFABEFP 3 A9 @9A99 1,8 F/@3 

�BQHH<J<9AF H<?PFD4J<< 3 10-7÷10-8 E@/E 
#BD<EFBEFP 3 8B 15 % 

#4DBCDBA<J49@BEFP 3 0,02-004 @7/(@·K·#4) 
#B>4;4F9?< F9>GK9EF<: D4EF9>49@BEFP $5-$6 CB �"%& 7473-

2010 

%DB> E?G:5O A9 @9A99 100 ?9F 

�GH9DAO= 
@4F9D<4? 
8?S $�" 
>?4EE4 3 
##�$" 6 
+9?S5<A-
E>B= B5? 

�9AFBA<FB6O= 7?<ABCBDBLB> 998 DG5. / @3 k = 0,4 
400 DG5. / 
@3 

*$4EKёF EFB<@BEFP BEGM9EF6?S9FES CB HBD@G?9: 
PB = P4·k   (1), 

789: 
PB 3 EFB<@BEFP B5N9>F4 D4EKёF4; 
Pa 3 EFB<@BEFP B5N9>F4 4A4?B74; 
k 3 >BQHH<J<9AF C9D9EKёF4 EFB<@BEF<. 

 


