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1. #BDB8BB5D4;GRM<9 @<A9D4?O.  47@4F<K9E><9 < @9F4@BDH<K9E><9 7BDAO9 
CBDB8O 

$4EE@4FD<649@O9 6BCDBEO: 

 BCD989?9A<9 < BC<E4A<9 @<A9D4?B6 >4> EBEF46AOI K4EF9= 7BDAOI 
CBDB8; 

 @47@4F<K9E><9 7BDAO9 CBDB8O, >?4EE<H<>4J<S < <I 64:A9=L<9 
BEB59AABEF<; 

 @9F4@BDH<K9E><9 7BDAO9 CBDB8O, >?4EE<H<>4J<S < <I 64:A9=L<9 
BEB59AABEF<. 

1.1. #BDB8BB5D4;GRM<9 @<A9D4?O, <I H<;<K9E><9 E6B=EF64, >?4EE<H<>4J<S 

 <A9D4?O, 6IB8SM<9 6 EBEF46 7BDAOI CBDB8 6 >B?<K9EF69 5B?PL9 K9@ 1%, 
A4;O64RFES CBDB8BB5D4;GRM<@<. 

$>@<O =0E>645=8S <8=5@0;>2 2 ?@8@>45 

1). �D<EF4??O 3 CD46<?PAO9 @AB7B7D4AA<><: 

>64DJ 3 CD<;@O, ;4BEFD9AAO9 > 69DIG; 

C<D<F, 74?<F 3 >D<EF4??<;GRFES 6 6<89 >G5B6; 

E?R84, 7D4H<F 3 6OFSAGFO9 6 86GI A4CD46?9A<SI (C?BE><9, ?<EFB64FO9, 
K9LG=K4FO9). 

2). �DG;O 3 (E 7D9K9E>B7B M9F>4) 3 EDBEF>< @<A9D4?B6, >D<EF4??O 6OD4EF4RF 
A4 >4>B=-?<5B BEAB69. 

3). �9@?<EFO9 @4EEO (7?<A<EFO9 @<A9D4?O). 

"EAB6A4S @4EE4 @<A9D4?B6 <@99F >D<EF4??<K9E>B9 EFDB9A<9, >BFBDB9 6?<S9F 
A4 <I HBD@G, CDBKABEFP. #DBKABEFP 3 ;46<E<F BF F<C4 EFDG>FGDAOI E6S;9= 
D9L9F>< 3 <BAA4S, >B64?9AFA4S, @9F4??<K9E>4S, 6B8BDB8A4S, @B?9>G?SDA4S. 

(<;<K9E><9 E6B=EF64 @<A9D4?B6 
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�4:8O= @<A9D4? <@99F BCD989?9AAO9 H<;<K9E><9 E6B=EF64. �?46A9=L<@< <; 
A<I S6?SRFES: 6A9LASS HBD@4, BCF<K9E><9 I4D4>F9D<EF<>< (J69F, 
CDB;D4KABEFP, 5?9E>), CB>4;4F9?< F69D8BEF<, EC4=ABEFP, <;?B@, C?BFABEFP. 

�A9HAяя HBD@4 @<A9D4?B6 D4;ABB5D4;A4. � CD<DB8AOI GE?B6<SI BA< K4M9 
6E97B CD<B5D9F4RF A9CD46<?PAO9 BK9DF4A<S. 

Ц69F 8?S BK9AP @AB7<I @<A9D4?B6 EFDB7B CBEFBSA9A. �I GE?B6AB D4;89?SRF 
A4 E69F?O9 (>64DJ, CB?96O9 LC4FO, 7<CE, >4?PJ<F < 8D.) < F9@AO9 (DB7B64S 
B5@4A>4, 467<F < 8D.). 

�DB;D4GABEFP 3 ECBEB5ABEFP @<A9D4?B6 CDBCGE>4FP E69F. �O89?SRF FD< 
7DGCCO @<A9D4?B6: CDB;D4KAO9 (>64DJ, @GE>B6<F < 8D.), CB?GCDB;D4KAO9 
(7<CE, I4?J98BA < 8D.) < A9CDB;D4KAO9 (C<D<F, 7D4H<F < 8D.). 

�?9E> 3 ECBEB5ABEFP CB69DIABEF< @<A9D4?B6 BFD4:4FP 6 D4;?<KAB= EF9C9A< 
5?9E>. �?9E> @B:9F 5OFP @9F4??<K9E><@ < A9@9F4??<K9E><@, >BFBDO= 6 E6BR 
BK9D98P @B:9F 5OFP EF9>?SAAO@ (>64DJ, E<?<>4FO), :<DAO@ (F4?P>), 
L9?>B6<EFO@ (E9?9A<F, 4E59EF) < F.8. 

"69D8BEFP 3 ECBEB5ABEFP @<A9D4?B6 CDBF<6BEFBSFP 6A9LA<@ @9I4A<K9E><@ 
6B;89=EF6<S@. �4:8B@G @<A9D4?G CD<EGM4 BCD989?9AA4S F69D8BEFP, >BFBD4S 
BD<9AF<DB6BKAB BJ9A<649FES CB 10-54?PAB= L>4?9 F69D8BEF<  BBE4. 

!C4=ABEFP 3 ECBEB5ABEFP @<A9D4?B6 D4E>4?O64FPES <?< D4EM9C?SFPES CB 
BCD989?9AAO@ A4CD46?9A<S@ E B5D4;B64A<9@ C?BE>BEF9= D4E>B?4. 

И;?B@ I4D4>F9D<;G9F CB69DIABEFP D4;DO64 < D4E>4?O64A<S @<A9D4?B6 
D4;?<K4RF <;?B@ CB EC4=ABEF< (>4?PJ<F), D4>B6<EFO= (>64DJ), ;9@?<EFO= 
(>4B?<A<F) < 8D. 

�?BFABEFP @<A9D4?B6 D4;?<KA4 < >B?95?9FES 6 CD989?4I BF 0,6 8B 19 7/E@3. 

 <A9D4?O @B7GF B5?484FP DS8B@ 8DG7<I H<;<K9E><I E6B=EF6: IDGC>BEFPR, 
C?46>BEFPR, @47A<FABEFPR, 6>GEB@, ;4C4IB@ < F.8. 

�?4EE<H<>4J<S @<A9D4?B6 BEAB64A4 6 BEAB6AB@ A4 <I I<@<K9E>B@ EBEF469: 

1). %4@BDB8AO9 Q?9@9AFO 3 Q?9@9AFO A4IB8SFES 6 E6B5B8AB@ EBEFBSA<< (E9D4 
S, 7D4H<F C, 4?@4; C). 

2). %G?PH<8O 3 EB98<A9A<S @9F4??B6 E E9DB= 3 C<D<F FeS2. 

3). %G?PH4FO 3 EB?< E9DAB= ><E?BFO (7<CE CaSO4∙2H2O, 4A7<8D<F CaSO4). 

#D< EBCD<>BEAB69A<< E 6B8B= 4A7<8D<F C9D9IB8<F 6 7<CE, G69?<K<64SEP 6 
B5N9@9 A4 30%. 
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4). "><E?O < 7<8DBB><E?O 3 >64DJ SiO2, BC4? SiO2∙nH2O, ?<@BA<F 
Fe2O3∙nH2O. 

5). �4D5BA4FO 3 EB?< G7B?PAB= ><E?BFO 3 >4?PJ<F CaCO3, 8B?B@<F CaMg 
(CO3)2, @47A9;<F MgCO3. 

6). �4?B<8O 3 EB?< EB?SAB= ><E?BFO 3 74?<F NaCl3 <BAAO= F<C D9L9F><. 

7). %<?<>4FO 3 E?R8O, 7?<A<EFO9 @<A9D4?O (>4B?<A<F, @BAF@BD<??BA<F, 
7<8DBE?R84), CB?96O9 LC4FO (BDFB>?4;, C?47<B>?4;). 

 <A9D4?O >?4EEB6 HBEH4FB6, 6B?PHD4@<FB6 6EFD9K4RFES 7BD4;8B D9:9, K9@ 
8DG7<9.   

�=65=5@=>-35>;>38G5A:0S :;0AA8D8:0F8S <8=5@0;>2. 

% GK9FB@ EFDB9A<S >D<EF4??<K9E>B= D9L9F>< < CDBKABEF<: 

1). #9D6<KAO9 E<?<>4FO 3 @<A9D4?O >?4EE4 E<?<>4FO 79B?B7<K9E>B= 
>?4EE<H<>4J<<, B5D4;GRM4S 6 7?G5<A4I ;9@?< < I4D4>F9D<;GRM9=ES 
>B64?9AFAO@ F<CB@ E6S;< >D<EF4??<K9E>B= D9L9F><. 

 <A9D4?O QFB7B >?4EE4 3 CDBKAO9, A9D4EF6BD<@O9 6 6B89, AB 6O69FD<649FES. 
%?G:<F IBDBL<@ BEAB64A<9@ 8?S <A:9A9DAOI EBBDG:9A<=. 

2). #DBEFO9 EB?< 3 @<A9D4?O >?4EEB6 >4D5BA4FO, EG?PH4FO, 74?B<8O 3 
I4D4>F9D9A <BAAO= F<C >D<EF4??<K9E>B= D9L9F>< 3 CDBKAO9 < >D9C><9 6 
EGIB@ EBEFBSA<<, AB D4EF6BD<@O9 6 6B89. % @<A9D4?4@< QFB7B >?4EE4 E6S;4AO 
S6?9A<S >4DEFO. 

3). �?<A<EFO9 @<A9D4?O 3 6O89?SRFES <; >?4EE4 E<?<>4FB6 CB E?98GRM<@ 
CD<;A4>4@: 

4) 6OEB>4S 8<EC9DEABEFP 3 EF9C9AP D4;8DB5?9AABEF<, D4;@9D K4EF<J <0.001 
@@; 

5) ECBEB5ABEFP > <BAAB@G B5@9AG; 

6) 7<8DBH<?PABEFP 3 ECBEB5ABEFP @<A9D4?B6 6@9M4FP 6 E95S 6B8G < 
G69?<K<64FPES 6 B5N9@9 (A45GI4A<9); 

7) C?4EF<KABEFP CD< G6?4:A9A<< C9D9IB8<F 6 C?4EF<KAGR HBD@G (>4B?<A<F, 
@BAF@BD<??BA<F, 7<8DBE?R84). 

�?<A<EFO9 @<A9D4?O 3 CBDB8BB5D4;GRM<9 < E?474RF CBDB8O 3 7?<A4, 
EG7?<AB>, EGC9EP. 
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4). "D74A<K9E>B9 69M9EF6B 3 7G@GE < 7G@<AB6O9 ><E?BFO, >BFBDO9 
B5D4;GRFES 6 69DIA9= K4EF< ;9@AB= >BDO 6 D9;G?PF4F9 D4;?B:9A<S 
D4EF<F9?PABEF<. �;@9ASRF E6B=EF64 7BDAOI CBDB8. 

 

 

  47@4F<K9E><9 7BDAO9 CBDB8O, >?4EE<H<>4J<S < <I 64:A9=L<9 
BEB59AABEF<. 

�BDAO9 CBDB8O - @<A9D4?PAO9 47D974FO, EBEFBSM<9 <; B8AB7B <?< 
A9E>B?P><I @<A9D4?B6 < E?474RM<9 5B?PL<9 GK4EF>< CB69DIABEF< �9@?<. 

#BDB8O, EBEFBSM<9 <; 1 @<A9D4?4 A4;O64RFES @BAB@<A9D4?PAO@< 
(<;69EFAS>, @D4@BD), 4 <; 2 <?< 5B?99 3 CB?<@<A9D4?PAO@<. 

!4G>4, <;GK4RM4S 7BDAO9 CBDB8O 3 C9FDB7D4H<S. 

�BDAO9 CBDB8O A9 <@9RF I<@<K9E><I HBD@G?. "A< BJ9A<64RFES 
I<@<K9E><@ 4A4?<;B@: 

SiO2 3 49-52 %, Al2 O3 3 10-14 %, Fe2 O3 - 4-14% < F.8. 

'EF4AB6?9AB B>B?B 1000 7BDAOI CBDB8. 

#B CDB<EIB:89A<R 7BDAO9 CBDB8O CB8D4;89?SRFES A4: @47@4F<K9E><9, 
@9F4@BDH<K9E><9 < BE48BKAO9. 

)<@<K9E><= < @<A9D4?PAO= EBEF46 @47@4F<K9E><I CBDB8 

М47@4F<G9E><@< 7BDAO@< CBDB84@< A4;O64RF 7BDAO9 CBDB8O, >BFBDO9 
B5D4;B64?<EP 6 D9;G?PF4F9 >D<EF4??<;4J<< @47@O (E<?<>4FAO= EBEF46) CD< 9T 
BEFO64A<< 6 A98D4I ;9@?< <?< A4 9T CB69DIABEF<. � ;46<E<@BEF< BF GE?B6<=, 
6 >BFBDOI CDB<EIB8<F BI?4:89A<9 < ;4EFO64A<9 @47@O, 7BDAO9 CBDB8O 
89?SF A4 <AFDG;<6AO9 (7?G5<AAO9) < QHHG;<6AO9 (<;?<6L<9ES). 

� EBEF46 @47@4F<K9E><I CBDB8 6IB8SF "2, >D9@A<= Si, 4?R@<A<= Al, :9?9;B 
Fe, @47A<= Mg, >4?PJ<= Ca, >4?<= �, A4FD<= Na, 6B8BDB8. 

)<@<K9E><= EBEF46 @47@4F<K9E><I CBDB8 B5OKAB CD98EF46?9A 6 HBD@9 
B><E?B6: Si"2, Al2O2, FeO, Fe2O3, CaO, MgO, K2O, Na2O, H2O. 

"EAB6AB9 ;A4K9A<9 <@99F B><EP SiO2 (>D9@A9;9@), CB >BFBDB@G 
CBEFDB9A4 I<@<K9E>4S >?4EE<H<>4J<S @47@4F<K9E><I CBDB8. 
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� 6E9 @47@4F<K9E><9 CBDB8O CB I<@<K9E>B@G EBEF46G 89?SFES A4 E?98GRM<9 
BEAB6AO9 7DGCCO: 

1. ><E?O9 3 EB89D:4A<9 SiO2 5B?99 65% (?<C4D<F, 6G?>4A<K9E>B9 EF9>?B, 
7D4A<F); 

2. ED98A<9 3 65 3 55% (8<BD<F, CBDH<D<F, E<9A<F, FD4I<F); 
3. BEAB6AO9 3 55 3 45% (7455DB, 8<454;, 54;4?PF); 
4. G?PFD4BEAB6AO9 3 @9A99 45% (8GA<F). 

% I<@<K9E><@ EBEF46B@ @47@4F<K9E><I CBDB8 F9EAB E6S;4A <I @<A9D4?PAO= 
EBEF46. 

� ><E?OI CBDB84I <@99FES 6 E6B5B8AB@ EBEFBSA<< >64DJ (7D4A<F). � 
BEF4?PAOI CBDB84I >64DJ4 A9F, A4 E@9AG 9@G CD<IB8SF Fe < Mg, EB89D:4M<9 
@<A9D4?O 3 467<F, DB7B64S B5@4A>4 < B?<6<A. 

"F ><E?OI CBDB8 > G?PFD4BEAB6AO@, A45?R849FES CBF9@A9A<9 B>D4E><, BF 
E69F?B-E9DB7B 8B K9DAB7B, 4 F4>:9 G69?<K9A<9 G89?PAB7B 69E4. 

%FDG>FGDO < F9>EFGDO @47@4F<K9E><I CBDB8 

%FDG>FGD4 3 QFB EFDB9A<9 CBDB8O, >BFBDB9 BCD989?S9FES HBD@B= < D4;@9DB@ 
;9D9A, 4 F4>:9 EF9C9APR >D<EF4??<KABEF< CBDB8. 

#B EF9C9A< >D<EF4??<KABEF< 6O89?SRFES E?98GRM<9 EFDG>FGDO: 

1. CB?AB>D<EF4??<K9E>4S; 
2. CB?G>D<EF4??<K9E>4S; 
3. A9>D<EF4??<K9E>4S. 

#B?AB>D<EF4??<K9E>4S <?< ;9DA<EF4S EFDG>FGD4 3 CBDB84 J9?<>B@ EBEFB<F <; 
>D<EF4??B6 (;9D9A). %FDG>FGD4 I4D4>F9DA4 8?S 7?G5<AAOI CBDB8 (7D4A<F). 

#B?G>D<EF4??<K9E>4S <?< CBDH<DB64S EFDG>FGD4 3 A4 BEAB6AB@ EF9>?B64FB@ 
HBA9 6O89?SRFES BF89?PAO9 6>D4C?9A<S >D<EF4??B6 (CBDH<D<F), I4D4>F9DA4 
8?S <;?<6L<IES CBDB8. 

!9>D<EF4??<K9E>4S <?< EF9>?B64F4S EFDG>FGD4 I4D4>F9DA4 8?S <;?<6L<IES 
CBDB8 (6G?>4A<K9E>B9 EF9>?B, B5E<8<4A). 

#B D4;@9D4@ ;9D9A D4;?<K4RF EFDG>FGDO >DGCAB-, ED98A9-, @9?>B;9DA<EFO9. 

%FDG>FGD4 S6?S9FES CD<;A4>B@ CBDB8O, BCD989?SRM<@ 97B CDBKABEFP, 
A4<5B?99 CDBKAO9 CBDB8O E @9?>B;9DA<EFO@< EFDG>FGD4@<. 



9 

 

&9>EFGD4 3 E?B:9A<9 CBDB8, >BFBDB9 BCD989?S9FES D4ECB?B:9A<9@ ;9D9A 6 
CBDB89 < EF9C9APR ;4CB?A9A<S CDBEFD4AEF64. #B D4ECB?B:9A<R ;9D9A 
D4;?<K4RF E?98GRM<9 F9>EFGDO: 

4) B8ABDB8A4S; 

5) A9B8ABDB8A4S. 

"8ABDB8A4S <?< @4EE<6A4S F9>EFGD4 3 6E9 ;9DA4 6 CBDB89 D4ECB?474RFES 
D46AB@9DAB < 59; >4>B=-?<5B 6<8<@B= ;4>BAB@9DABEF< (7D4A<F). 
 47@4F<K9E><9 CBDB8O 6 BEAB6AB@ <@9RF @4EE<6AO9 F9>EFGDO. 

#B EF9C9A< ;4CB?A9A<S CDBEFD4AEF64 D4;?<K4RF C?BFAO9 < CBD<EFO9 
F9>EFGDO: 

7?G5<AAO9 CBDB8O 3 C?BFAO9; 

<;?<6L<9ES CBDB8O 3 CBD<EFO9. 

(BD@O ;4?974A<S @47@4F<K9E><I CBDB8 

�?G5<AAO9 7BDAO9 CBDB8O ;4?974RF 6 6<89 54FB?<FB6 3 B7DB@AOI @4EE<6B6 
7BDAOI CBDB8 8B A9E>B?P><I EBF9A ><?B@9FDB6, ;4?974RM<I 7?G5B>B BF 
;9@AB= CB69DIABEF<; LFB>B6 3 BF69F6?9A<= BF 54FB?<FB6; ?4>>B?<FB6 3 
7D<5BB5D4;AOI HBD@, B5D4;B64AAOI CD< 6A98D9A<< @47@O @9:8G E?BS@< 
BE48BKAOI FB?M; :<? 36B;A<>L<I CD< ;4CB?A9A<< @47@B= FD9M<A 6 ;9@AB= 
>BD9. 

 

Рис.1.1. ОEAB6Aы9 DBD@ы 7а?97аA8я @а7@аF8ч9E>8E CBDB8. 

1-�<?O, 2-CB>DB6, 3-CBFB>, 4-6G?>4A<K9E><= >BAGE, 5-54FB?<F, 6-?4>>B?<F, 7-FB?M4 
BE48BKAOI CBDB8 

�?S <;?<6L<IES 7BDAOI CBDB8 I4D4>F9DAO@< S6?SRFES: >GCB?4 3 
E6B9B5D4;AO9 HBD@O; ?46DB6O9 CB>DB6O 3 B5D4;B646L<9ES 6 D9;G?PF4F9 
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D4EF9>4A<S @47@O A4 CB69DIABEF< ;9@?<; CBFB>< 3 6OFSAGFO9 HBD@O, 
6B;A<>L<9 6 D9;G?PF4F9 F9K9A<S @47@O <; 6G?>4AB6. 

 9F4@BDH<K9E><9 7BDAO9 CBDB8O, >?4EE<H<>4J<S < <I 64:A9=L<9 
BEB59AABEF<. 

М9F4@BDH<G9E><9 CBDB8O 3 QFB CBDB8O, B5D4;GRM<9ES 6 7?G5<A4I �9@?< <; 
BE48BKAOI <?< @47@4F<K9E><I CBDB8 CB8 6?<SA<9@ 6OEB>B= F9@C9D4FGDO, 
846?9A<S, 89=EF6<S 74;B6OI < 6B8AOI D4EF6BDB6, S6?SRFES 6FBD<KAO@< 
CBDB84@<. 

(4>FBDO < F<CO @9F4@BDH<;@4. 

3 &9@C9D4FGD4 3 F9@C9D4FGDAO= <AF9D64?, 6 CD989?4I >BFBDB= CDB<EIB8<F 
QFBF CDBJ9EE @9F4@BDH<;@4 (300-1000

0%). 

� CDBJ9EE9 6?<SA<S F9@C9D4FGDO EB;84RFES CB?AB>D<EF4??<K9E><9 
EFDG>FGDO < B5D4;GRFES AB6O9 @<A9D4?O. 

3 �46?9A<9 3 6FBDB= H4>FBD, CD<ASFB D4;?<K4FP B5M99 6E9EFBDBAA99 
846?9A<9 < A4CD46?9AAB9 846?9A<9, >BFBDB9 A4;O649FES EFD9EE, 6 D9;G?PF4F9 
>BFBDB7B B5D4;GRFES I4D4>F9DAO9 FB?P>B 8?S @9F4@BDH<K9E><I CBDB8 
F9>EFGDO. #D<K<AB= A4CD46?9AAB7B 846?9A<S S6?SRFES F9>FBA<K9E><9 
86<:9A<S ;9@AB= >BDO. 

3 �4;B6O9, 6B8AO9 D4EF6BDO 3 BA< 89=EF6GRF A4 >BAF4>F9 CBDB8, D4EF6BDSRF 
<I < CD<6B8SF > B5D4;B64A<R AB6OI @<A9D4?B6 < E<?PAB@G <;@9A9A<R 
CBDB8O. 

� ;46<E<@BEF< BF H4>FBDB6 6O89?SRFES E?98GRM<9 F<CO @9F4@BDH<;@4: 

- F9D@4?PAO= 3 BF 89=EF6<S F9@C9D4FGDO; 

- 8<A4@B@9F4@BDH<;@ 3 BF 89=EF6<S 846?9A<S; 

- >BAF4>FB6O= 3 BF 89=EF6<S 74;B6OI < 6B8AOI D4EF6BDB6; 

- D97<BA4?PAO= 3 >B784 864 <?< A9E>B?P>B H4>FBDB6 89=EF6G9F B8AB6D9@9AAB. 

&<CO @9F4@BDH<;@4 CB?B:9AO 6 BEAB6G >?4EE<H<>4J<< @9F4@BDH<K9E><I 
CBDB8 6 EFDB<F9?PAOI �"%&4I. 

)<@<K9E><= < @<A9D4?PAO= EBEF46 

)<@<K9E><9 CD96D4M9A<S 6 @9F4@BDH<K9E><I CBDB84I BK9AP E?B:AO, EBEF46 
@9F4@BDH<K9E><I CBDB8 >D4=A9 D4;ABB5D4;9A. 
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�E9 @<A9D4?O, 6IB8SM<9 6 EBEF46 CBDB8 @B:AB D4;89?<FP A4 2 7DGCCO: 

1. @<A9D4?O, EBID4A<6L<9ES BF C9D6<KAB= CBDB8O (>64DJ); 
2. @<A9D4?O, 6B;A<>L<9 @9F4@BDH<K9E><@ CGF9@ (E?R8O, 7D4A4F). 

 9F4@BDH<K9E><9 CBDB8O 6E9 I4D4>F9D<;GRFES CB?AB>D<EF4??<K9E><@< 
EFDG>FGD4@<. 

�?S BCD989?9A<S CBDB8 5B?PLB9 ;A4K9A<9 <@99F F9>EFGDAO= CD<;A4>. 

�O89?SRFES E?98GRM<9 F9>EFGDO: 

4) E?4AJ964F4S 3 6ES CBDB84 CD< D4E>B?9 89?<FES A4 C?BE>BEF< 89?<@BEF<, F.9. 
CBDB84 EBEFB<F <; C4D4??9?PAB EB98<A9AAOI @9:8G EB5B= C?4EF<AK4FOI 
@<A9D4?B6 (E?R8<EFO= E?4A9J, 7?<A<EFO= E?4A9J). 

5) CB?BEK4F4S <?< 7A9=EB64S F9>EFGD4 3 CBDB84 EBEFB<F <; CB?BE, 
B5D4;B646L<IES 6 D9;G?PF4F9 8<HH9D9AJ<4J<< (D4;89?9A<S) 69M9EF64 CB 
G89?PAB@G 69EG (7A9=E). 

�?S QF<I F9>EFGD I4D4>F9DAB E6B=EF6B 4A<;BFDBC<< 3 <;@9A9A<9 E6B=EF6 E 
<;@9A9A<9@ A4CD46?9A<S. 

6) CSFA<EF4S 3 CBDB84 EBEFB<F <; D4;ABB5D4;AB B>D4L9AAOI @<A9D4?B6 
B8AB7B >?4EE4 (@D4@BD, SL@4). 

�E9 6OL9 A4;64AAO9 F9>EFGDO S6?SRFES A9B8ABDB8AO9, AB 8?S 
@9F4@BDH<K9E><I CBDB8 I4D4>F9DAO < B8ABDB8AO9 F9>EFGDO, >BFBDO9 
A4;O64RF@4EE<6AO9 (>64DJ<F, @D4@BD). 

 9F4@BDH<K9E><9 C4DB8O EBID4ASRF HBD@O ;4?974A<S C9D6<KAB= CBDB8O. 

1F< CBDB8O L<DB>B <ECB?P;GRFES 6 EFDB<F9?PEF69, ?<5B 6 6<89 
9EF9EF69AAB7B EFDB<F9?PAB7B >4@AS, ?<5B 6 6<89 EODPS 8?S EFDB=@4F9D<4?B6 
(M959AP). 

 47@4F<K9E><9 < @9F4@BDH<K9E><9 CBDB8O @B7GF E?G:<FP IBDBL<@ 
BEAB64A<9@ <A:9A9DAOI EBBDG:9A<= 3 QFB CBDB8O CDBKAO9, >D9C><9, 
6B8BGEFB=K<6O9, @BDB;BGEFB=K<6O9, ECBEB5AO 6O89D:<64FP 5B?PL<9 
A47DG;><. 

2. "E48BKAO9 7BDAO9 CBDB8O. "EAB6AO9 CD<;A4>< BE48BKAOI 
7BDAOI CBDB8 

"E48BKAO9 CBDB8O 3 B5D4;GRFES A4 CB69DIABEF< �9@?< 6 D9;G?PF4F9 
D4;DGL9A<S @9F4@BDH<K9E><I, @47@4F<K9E><I < EB5EF69AAB BE48BKAOI 
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CBDB8 E CBE?98GRM<@ <I C9D9BF?B:9A<9@ (<;69EFAS>, @9?, 7<CE, C9EB>, 
7?<A4). 

"E48BKAO9 CBDB8O CB?P;GRFES L<DB><@ D4ECD989?9A<9@ CB CB69DIABEF< 
�9@?<, E?G:4F BEAB64A<9@ <A:9A9DAOI EBBDG:9A<=, < BF <I CDBKABEF< 
;46<E<F GEFB=K<6BEFP ;84A<= < EBBDG:9A<=. #D<@9ASRFES 6 EFDB<F9?PEF69 6 
>4K9EF69 EFDB<F9?PAB7B >4@AS, 6 6<89 EODPS 8?S EFDB<F9?PAOI @4F9D<4?B6. � 
BE48BKAO@ CBDB84@ CD<GDBK9AO 5B74F9=L<9 ;4C4EO CB?9;AOI <E>BC49@OI, 4 
F4>:9 CB8;9@AOI 6B8. 

2.1. %F48<< B5D4;B64A<S BE48BKAOI CBDB8 

#D< B5D4;B64A<< BE48BKAO9 CBDB8O CD<IB8SF 4 EF48<<: 

1. D4;DGL9A<9; 
2. C9D9ABE < BF?B:9A<9; 
3. 8<479A9;; 
4. >4F479A9;. 

 4;DGH9A<9 <?< 6O69FD<64A<9 7BDAOI CBDB8 CDB<EIB8<F CB8 6?<SA<9@ 

479AFB6 4F@BEH9DO, :<6BFAOI < D4EF<F9?PAOI BD74A<;@B6. $4;DGL4RFES 
?R5O9 CBDB8O, A4IB8SM<9ES A4 CB69DIABEF< �9@?<. 

�9D9ABE < BF?B:9A<9 3 D4;DGL9AAO= @4F9D<4? C9D9ABE<FES 69FDB@, ?P8B@, 
BD74A<;@4@<, AB BEB59AAB 69?<>4 FD4AECBDF<DGRM4S DB?P 6B8AOI CBFB>B6. 
� CDBJ9EE9 C9D9ABE4 CDB<EIB8<F D4;89?9A<9 BE48BKAB7B @4F9D<4?4 CB 
D4;@9D4@, CB G89?PAB@G 69EG < I<@<K9E>B@G EBEF46G. &4>B9 D4;89?9A<9 
A4;O649FES 8<HH9D9AJ<4J<S BE48>4. #D<ASFB D4;?<K4FP 3 6<84 
8<HH9D9AJ<4J<<: 

4) @9I4A<K9E>4S 3 D4;89?9A<9 CB D4;@9D4@ B5?B@>B6 < G89?PAB@G 69EG; 

5) I<@<K9E>4S 3 BE4:89A<9 @4F9D<4?4 CB I<@<K9E>B@G EBEF46G; 

6) BD74AB79AA4S 3 BE4:89A<9 @4F9D<4?4 6 D9;G?PF4F9 :<;A989SF9?PABEF< 
BD74A<;@B6. 

� D9;G?PF4F9 8<HH9D9AJ<4J<< B5D4;GRFES BE48>< FD9I F<CB6: 

1) @9I4A<K9E><9; 

2) I<@<K9E><9; 

3) I9@B5<B79AAO9. 
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"5D4;B646L<=ES BE48B> 8B?:9A CDB=F< FD9FPR EF48<R 3 EF48<R 8<479A9;4, < 
FB784 BA CD96D4F<FES 6 BE48BKAGR 7BDAGR CBDB8G. 

�<479A9; 3 C9D9DB:89A<9 BE48>4 6 CBDB8G. 1FB CDBJ9EE CDB<EIB8<F CB8 
6?<SA<9@ QA9D7<< E4@B7B BE48>4, CD< QFB@ A45?R849FES J9@9AF4J<S BE48>4 
<?< B5D4;B64A<9 AB6OI @<A9D4?B6. 

К4F479A9; 3 EB6B>GCABEFP CDBJ9EEB6, 6?<SRM<I A4 CBDB8G 6 CDBJ9EE9 99 
:<;A<. 

ПDакF8чеEк>е 7а=яF8е. �?@545;5=85 :;0AA0 3>@=>9 ?>@>4O 
 

2.2. �?4EE<H<>4J<S BE48BKAOI CBDB8 CB @9EFG B5D4;B64A<S 

#B @9EFG B5D4;B64A<S BE48BKAO9 CBDB8O 89?SFES A4: 

4) >BAF<A9AF4?PAO9; 

5) @BDE><9. 

КBAF<A9AF S6?S9FES B5?4EFPR, 789 CDB<EIB8<F D4;DGL9A<9 CBDB8 < <I E@O6, 
CBQFB@G >BAF<A9AF4?PAO9 B5D4;B64A<S <@9RF ED46A<F9?PAB A95B?PLGR 
@BMABEFP < A95B?PLGR C?BM48P D4ECDBEFD4A9A<S. �E9 >BAF<A9AF4?PAO9 
BE48BKAO9 B5D4;B64A<S 89?SFES A4 79A9F<K9E><9 F<CO. 

�9A9F<K9E><= F<C 3 QFB >B@C?9>E BF?B:9A<=, B5D4;B646L<=ES 6 
BCD989?9AAB@ @9EF9 CB8 6?<SA<9@ B8AB7B 698GM97B 479AF4. �9A9F<K9E><9 
F<CO: 

4 Q?R6<=; 

4 89?R6<=; 

4 CDB?R6<=; 

4 4??R6<=; 

4 QB?B6B9 B5D4;B64A<9; 

4 ?98A<>B6O9 BF?B:9A<S; 

4 B;9DAO9 BF?B:9A<S; 

1?R6<= 3 CDB8G>F 6O69FD<64A<S 7BDAOI CBDB8, BEF46L<=ES A4 E6B9@ @9EF9, 
BA CD98EF46?9A B5?B@BKAO@ @4F9D<4?B@ D4;?<KAB= >DGCABEF<: BF 5B?PL<I 
7?O5 8B 7?<A<EFB7B FBAK4=L97B @4F9D<4?4. �4?9749F 7?46AO@ B5D4;B@ A4 
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6OEB><I K4EFSI D9?P9H4, A4 6B8BD4;89?4I. 1?R6<= CB 7?G5<A9 CBEF9C9AAB 
C9D9IB8<F 6 >BD9AAO9 CBDB8O. 

 

 <E.2.1.%I9@4 B5D4;B64A<S A4ABEB6 A4 E>?BA9 D9?P9H4 

1 3 Q?R6<=; � 3 89?R6<=; # 3 CDB?R6<=; 1-4F@BEH9DAO9 BE48><; 2-
C?BE>BEFAB= E@O6; 3->BD9AAO9 CBDB8O; 4-C9D6BA4K4?PA4S CB69DIABEFP 

E>?BA4. 

�9?R6<= 3 @4F9D<4?, C9D9A9E9AAO= < BF?B:9AAO= 6D9@9AAO@< 6B8BFB>4@< 
6 BEAB64A<< E>?BAB6 < <I CB8BL6O (6 CBA<:9A<SI, CD<@O>4RM<I > E>?BA4@ 
3 CDB?R6<=) 3 EG7?<AB>, EGC9EP < M959AP.  BMABEFP BF?B:9A<= <;@9DS9FES 
BF 8B?9= @9FD4 8B 15-20 @9FDB6. � @<A9D4?B7<K9E>B@ BFABL9A<< 89?R6<= 
E6S;4A E CBDB84@<, D4ECB?B:9AAO@< 6OL9 CB E>?BAG. �9?R6<= 5B?99 
BFEBDF<DB64AAO= @4F9D<4?, S6?SRFES IBDBL<@, A489:AO@ BEAB64A<9@ 8?S 
EBBDG:9A<=. "FD<J4F9?PAO@ E6B=EF6B@ S6?S9FES ECBEB5ABEFP > ECB?;4A<R 
6A<; CB E>?BA4@. #DB?R6<= 3 CD98EF46?S9F EB5B= >B@C?9>E DOI?OI 
B5D4;B64A<= A9B8ABDB8AB7B EBEF464 BEB59AAB CB 69DF<>4?<. � FB?M4I 
CDB?R6<S EG7?<A>< < EGC9E< @B7GF C9D9E?4<64FPES E >DGCAB;9DA<EFO@ 
@4F9D<4?B@. 

�??R6<= 3 @4F9D<4?, C9D9A9E9AAO= < BF?B:9AAO= D9>B= (74?9KA<>, 7D46<=, 
C9E><, EG7?<A><, 7?<AO, <?O). #B8D4;89?S9FES A4 DGE?B6B= < CB=@9AAO= 
4??R6<=. $GE?B6O= 4??R6<= CD98EF46?9A C9E>4@< < 5B?99 7DG5O@< 
B5?B@>4@< 3 74?9KA<>, 7D46<= < S6?S9FES A489:AO@ BEAB64A<9@ 8?S 
EBBDG:9A<=. #B=@9AAO= 4??R6<= BF>?48O649FES 6 C9D<B8 C46B8>4 < 
CD98EF46?S9F EB5B= EG7?<A>< D4;?<KAB7B EBEF464, EGC9E<, 7?<AO < 
@9?>B;9DA<EFO9 C9E><. �D96A<= CB=@9AAO= 4??R6<= 6 6<89 EG7?<A>B6 < 
7?<A F69D8B= >BAE<EF9AJ<< S6?SRFES IBDBL<@ BEAB64A<9@. %B6D9@9AAO= 
CB=@9AAO= 4??R6<= ?<5B B5?4849F 6OEB>B= 6?4:ABEFPR, ?<5B A4IB8<FES 
EB6E9@ 6 6B8BA4EOM9AAB@ EBEFBSA<< E A<;>B= A9EGM9= ECBEB5ABEFPR. &4>:9 
I4D4>F9DAB= BEB59AABEFPR 4??R6<4?PAOI BF?B:9A<= S6?S9FES 
@AB7BE?B=ABEFP <I FB?M E A4?<K<9@ @AB:9EF6 ?<A;. 

1B?B6O9 B5D4;B64A<S 3 @4F9D<4?, C9D9A9E9AAO= < BF?B:9AAO= 69FDB@, CD< 
QFB@ B5D4;GRFES C9EK4AO9 BF?B:9A<S 6 6<89 8RA < 54DI4A, 4 F4>:9 ?TEE. 



15 

 

�98A<>B6O9 B5D4;B64A<S 3 @4F9D<4?, C9D9A9E9AAO= < BF?B:9AAO= ?98A<>B@, 
CD98EF46?9A C?BFAO@ 7?<A<EFO@, EG7?<A<EFO@ @4F9D<4?B@ E B5?B@>4@< 
7BDAOI CBDB8, 4 F4>:9 C9E>4@<. 

";9DAO9 B5D4;B64A<S 3 @4F9D<4?, B5D4;B646L<=ES 6 B;9D4I (FBA><= C9EB>, 
7?<A4, EG7?<AB>, <?, EGC9EP, FBDH). 

2.3. �?4EE<H<>4J<S BE48BKAOI CBDB8 CB ECBEB5G B5D4;B64A<S 

#B ECBEB5G B5D4;B64A<S BE48BKAO9 CBDB8O 89?SFES A4: 

4) C<DB>?4EF<K9E><9; 

5) B5?B@BKAO9; 

6) 7?<A<EFO9; 

7) I9@B5<B79AAO9. 

�<DB>?4EF<G9E><9 CBDB8O 3 S6?SRFES CDB@9:GFBKAO@< @9:8G 
@47@4F<K9E><@< < BE48BKAO@< CBDB84@<. #D98EF46?SRF EB5B= B5?B@BKAO= 
@4F9D<4?, 6O5DBL9AAO= 6G?>4AB@, AB J9@9AF4J<S B5?B@>B6 CDB<EIB8<?4 A4 
CB69DIABEF< ;9@?< (6G?>4A<K9E><= FGH, C9@;4). 

� BEAB6G >?4EE<H<>4J<< B5?B@BGAOI CBDB8 CB?B:9AO 864 CD<AJ<C4: 

1) D4;@9D B5?B@>B6 <?< ;9D9A; 

2) A4?<K<9 J9@9AF4. 

$4;@9D ;9D9A <?< B5?B@>B6 BCD989?S9FES E CB@BMPR 7D4AG?B@9FD<K9E>B7B 
4A4?<;4. 

�?4EE<H<>4J<S B5?B@BKAOI CBDB8 

&45?<J4 2.1 

$4;@9D 
;9D9A <?< 
B5?B@>B6, 
@@ 

!4?<K<9 J9@9AF4 

!9EJ9@9AF<DB64AAO9 %J9@9AF<DB64AAO9 

B>4F4AAO9 A9B>4F4AAO9 B>4F4AAO9 A9B>4F4AAO9 

�DGCABB5?B- 
@BKAO9 

>200 64?GA 7?O54   

200-

10 

74?P>4 M959AP >BA7?B@9D4F 5D9>K<S 
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10-2 7D46<= 8D9E64 >BA7?B@9D4F 5D9>K<S 

#9EK4AO9 2-0,05@@ C9EB> C9EB> C9EK4A<> 

#O?964FO9 0,05-

0,005@@ 

?TEE 4?96DB?<F 

!9EJ9@9AF<DB64AAO9 CBDB8O @B7GF 5OFP ?<5B DOI?O@< 3 ;9DA4 A9 E6S;4AO 
@9:8G EB5B=; ?<5B E6S;AO@<. 

� DOI?O@ BFABESFES >DGCABB5?B@BKAO9 < C9EK4AO9 CBDB8O, 
> E6S;AO@ BFABESFES CO?964FO9 < 7?<A<EFO9. 

� 7?<A<EFO@ CBDB84@ BFABESFES CBDB8O, 6 >BFBDOI CD9B5?484RF K4EF<JO 
D4;@9DB@ @9APL9 0,005 @@. 

#B A4?<K<R J9@9AF4 7?<A<EFO9 CBDB8O 89?SFES A4: 

1. E6S;AO9 (A9EJ9@9AF<DB64AAO9); 
2. EJ9@9AF<DB64AAO9. 

�?<A<EFO9 E6S;AO9 6 <A:9A9DAB= 79B?B7<< < EFDB<F9?PEF69 CB EB89D:4A<R 
7?<A<EFOI K4EF<J 89?SFES A4: 

1) 7?<AO 3 7?<A<EFOI K4EF<J >30%; 

2) EG7?<A>< 3 7?<A<EFOI K4EF<J 30-10%; 

3) EGC9EP 3 7?<A<EFOI K4EF<J 10-3%. 

�?<A<EFO9 EJ9@9AF<DB64AAO9 CBDB8O A4;O64RFES 4D7<??<FO. 

� BEAB6G >?4EE<H<>4J<< I9@B5<B79AAOI CBDB8 CB?B:9A I<@<K9E><= 
CD<AJ<C < 6O89?SRFES BEAB6AO9 7DGCCO CBDB8: 

4) >4D5BA4FAO9 3 <;69EFAS>, 8B?B@<F, @9?, @9D79?P; 

5) >D9@A<EFO9 3 8<4FB@<F, BCB>4; 

6) EG?PH4FAO9 37<CE, 4A7<8D<F; 

7) EB?SAO9 3 >4@9AA4S EB?P. 

2.4. )<@<K9E><= < @<A9D4?PAO= EBEF46 BE48BKAOI CBDB8 
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)<@<K9E><= EBEF46 BE48BKAOI CBDB8 BK9AP 5?<;B> > @9F4@BDH<K9E><@ 
CBDB84@. 

 <A9D4?O, 6IB8SM<9 6 EBEF46 BE48BKAOI CBDB8 89?SFES A4 869 7DGCCO: 

1) @<A9D4?O, EBID4A<6L<9 BF C9D6<KAB= CBDB8O 3 >64DJ; 

2) @<A9D4?O B5D4;B64AAO9 BE48BKAO@ CGF9@ 3 7<CE, 8B?B@<F, 74?<F. 

"5?B@BKAO9 7?<A<EFO9 CBDB8O @B7GF 5OFP >4> @BAB@<A9D4?PAO@<, F4> < 
CB?<@<A9D4?PAO@<. 

"5?B@BKAB-EJ9@9AF<DB64AAO9 CBDB8O 6E9784 CB?<@<A9D4?PAO, F.>. >DB@9 
EBEF464 ;9D9A B5?B@>B6 A9B5IB8<@B GK<FO64FP @<A9D4?PAO= EBEF46 J9@9AF4. 

#B @<A9D4?PAB@G EBEF46G D4;?<K4RF E?98GRM<9 J9@9AFO: 

1. >4D5BA4FAO9; 
2. >D9@A<EFO9; 
3. :9?9;<EFO9; 
4. 7?<A<EFO9. 

)9@B5<B79AAO9 CBDB8O @BAB@<A9D4?PAO9. 

2.5. %FDG>FGD4, F9>EFGD4 BE48BKAOI CBDB8. (BD@O ;4?974A<S 

�DGCABB5?B@BKAO9 CBDB8O <@9RF B5?B@BKAO9 EFDG>FGDO. 

#9EK4AO9 CBDB8O <@9RF ;9DA<EFO9 EFDG>FGDO. 

#O?964FO9 CBDB8O 3 CO?964FO9 EFDG>FGDO. 

�?<A<EFO9 CBDB8O 3 7?<A<EFO9 EFDG>FGDO. 

#D< BCD989?9A<< EFDG>FGDO B5?B@BKAOI CBDB8 A9B5IB8<@B GK<FO64FP 
EBBFABL9A<9 B5?B@>B6 < J9@9AF4, CB QFB@G EBBFABL9A<R 6O89?SRFES 
E?98GRM<9 F<CO J9@9AF4: 

1. 54;4?PAO= 3 J9@9AF4 @AB7B, ;9DA4 CB7DG:9AO 6 A97B; 
2. C?9ABKAO= 3 J9@9AF B5D4;G9F C?9A>G 6B>DG7 ;9D9A, < >BAF4>F 
BEGM9EF6?S9FES K9D9; C?9A>G J9@9AF4; 

3. CBDB6O= 3 J9@9AF ;4CB?AS9F CBDO @9:8G ;9DA4@< CBDB8O; 
4. CBDB6BC?9ABKAO9; 
5. >BAF4>FAO= 3 J9@9AF D4ECB?B:9A A4 >BAF4>F9 @9:8G ;9DA4@< CBDB8O. 

&<C J9@9AF4 BCD989?S9F CDBKABEFP CBDB8O < 6B8BCDBA<J49@BEFP. 
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"EAB6AO@< F9>EFGD4@< BE48BKAOI CBDB8 S6?S9FES E?B<EFBEFP < CBD<EFBEFP. 

4) E?B<EFBEFP 3 K9D98B64A<9 E?B96; 

%?B= 3 79B?B7<K9E>B9 F9?B, <@9RM99 5B?99 <?< @9A99 6O89D:4AAO= EBEF46 
CB CDBEF<D4A<R. �D4A<JO, D4;89?SRM<9 E?B<, A4;O64RFES CB69DIABEFS@< 
A4C?4EFB64A<S. �9DIASS CB69DIABEFP E?BS A4;O649FES >DB6?S. !<:ASS 3
 CB8BL64. �D4FK4=L99 D4EEFBSA<9 @9:8G A<@< A4;O649FES @BMABEFPR E?BS. 
�E?< E?B= 5OEFDB 6O>?<A<649FES, FB BA A4;O649FES ?<A;B=. 

%?B<EFBEFP @B:9F 6O89?SFPES CB J69FG, CB EBEF46G CBDB8 CB EFDG>FGDAO@ 
CD<;A4>4@. 

#B HBD@9 D4;?<K4RF E?98GRM<9 6<8O E?B<EFBEF<: 

1. 7BD<;BAF4?PAO9; 
2. 6B?A<EFO9; 
3. >BEO9. 

%?B<EFBEFP S6?S9FES BEAB6AB= HBD@B= ;4?974A<S BE48BKAOI 7BDAOI CBDB8. 

5) !4?<K<9 CBD < CGEFBF 6 CBDB89 A4;O649FES CBD<EFBEFP. #D<ASFB D4;?<K4FP 
E?98GRM<9 6<8O CBD<EFBEF<: 

1) >DGCA4S CBD<EFBEFP A4;O649FES >469DAB;ABEFP; 

2) @4>DBCBD<EFBEFP 3 CBDO, 6<8<@O9 A96BBDG:9AAO@ 7?4;B@; 

3) @<>DBCBD<EFBEFP 3 CBDO, 6<8<@O9 CB8 @<>DBE>BCB@ (8?S CO?964FB-
7?<A<EFOI CBDB8). 

����+� 

1. �4=F9 I4D4>F9D<EF<>G G>4;4AAOI A<:9 @<A9D4?B6. � EBEF46 >4><I 7BDAOI 
CBDB8 BA< @B7GF 6IB8<FP? #D<698<F9 CD<@9DO. 

�4D<4AFO  <A9D4?O �4D<4AFO  <A9D4?O 

1.1 �ABDF<F, 7D4H<F 1.11 &4?P>, >4?PJ<F 

1.2 )?BD<F, @<>DB>?<A 1.12 )4?PJ98BA, 7D4A4F 

1.3 �?P5<F, 7<CE 1.13 �45D48BD, 8B?B@<F 

1.4 �?4G>BA<F, >64DJ 1.14 "DFB>?4;, @BAF@BD<??BA<F 

1.5  GE>B6<F, E<?P6<A 1.15 �E59EF, @GE>B6<F 
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1.6 �<@BA<F, 5<BF<F 1.16 �D9@9AP, 4A7<8D<F 

1.7 �67<F, >4B?<A<F 1.17 �4?<F, >64DJ<F 

1.8 $B7B64S B5@4A>4, 74?<F 1.18 �9@4F<F, BDFB>?4; 

1.9 "C4?, B?<64A 1.19 %9D4, ?45D48BD 

1.10 #<D<F, 4A7<8D<F 1.20 &4?P>, @BAF@BD<??BA<F 

�@8<5@ >B25B0 1.1:�ABDF<F%4[Al2Si2O8] (>4?PJ<96O= BEAB6AB= C?47<B>?4;) 
CB I<@<K9E>B@G EBEF46G BFABE<FES > 7DGCC9 CB?96OI LC4FB6 >?4EE4 
E<?<>4FB6. #D9B5?484RF 59?O=, E9DO=, 7B?G5B64FO=, :9?FB64FO= < 8DG7<9 
E69F?O9 FBA4, ;46<ESM<9 BF CD<@9E9=. )4D4>F9D<;G9FES F69D8BEFPR 6..6,5, 
EF9>?SAAO@ 5?9E>B@, EB69DL9AAB= <?< ED98A9= EC4=ABEFPR CB 86G@ 
A4CD46?9A<S@ CB8 G7?B@ 87B, BFEGFEF6<9@ K9DFO <?< 9T 59?O@ J69FB@. 
"5D4;G9FES 4ABDF<F CD< >D<EF4??<;4J<< BEAB6AB= @47@O. �EFD9K49FES 6 6<89 
@9?><I >D<EF4??B6 < ;9DA<EFOI @4EE 6 BEAB6AOI @47@4F<K9E><I CBDB84I 
(7455DB, 54;4?PF, 8<454;). 

�D4H<F(%) BFABE<FES > >?4EEG E4@BDB8AOI Q?9@9AFB6. )4D4>F9D<;G9FES 
F69D8BEFPR 1, EF4?PAB-E9DO@ 8B K9DAB7B J69FB@, @9F4??B6<8AO@ :<DAO@ 
(<AB784 @4FB6O@) 5?9E>B@, E9DB64FB-K9DAB= 5?9EFSM9= K9DFB=, EB69DL9AAB= 
EC4=ABEFPR 6 B8AB@ A4CD46?9A<<, @9?>B;9DA<EFO@ <;?B@B@. !4 BMGCP 
7D4H<F :<DAO=, C4K>49F DG><, C<L9F A4 5G@479, D4EF<D49FES C4?PJ4@< 6 
K9DAGR CO?P. "7A9GCBD9A < ><E?BFBGCBD9A, CDB6B8<F Q?9>FD<K9EF6B. 
"5D4;G9FES 6 CDBJ9EE9 >BAF4>FB6B7B < D97<BA4?PAB7B @9F4@BDH<;@4 
BE48BKAOI >4D5BA4FAOI < BD74A<K9E><I BF?B:9A<=. �EFD9K49FES 6 
@9F4@BDH<K9E><I CBDB84I 6 6<89 EC?BLAOI K9LG=K4FOI, C?BFAOI 
4@BDHAOI <?< ;9@?<EFOI @4EE, 4 F4>:9 6 6<89 6>?RK9A<= 6 @D4@BD4I, 
7A9=E4I, E?R8SAOI < 8DG7<I >D<EF4??<K9E><I E?4AJ4I, 7D4AG?<F4I. 

2. � EBEF46 >4><I 7BDAOI CBDB8 6IB8SF C9D9K<E?9AAO9 @<A9D4?O 6 >4K9EF69 
CBDB8BB5D4;GRM<I? �4=F9 ED46A<F9?PAGR BJ9A>G <I GEFB=K<6BEF< CD< 

6O69FD<64A<< < D4EF6BD9A<< 

�4D<4AFO  <A9D4?O �4D<4AFO  <A9D4?O 

2.1 �?P5<F, ?<@BA<F 2.6  GE>B6<F, 74?<F 

2.2 �45D48BD, E9D<J<F 2.7 �<CE, DB7B64S B5@4A>4 

2.3 %<?P6<A, BDFB>?4; 2.8 �4?PJ<F, 5<BF<F 

2.4 )?BD<F, @<>DB>?<A 2.9 �?4G>BA<F, >64DJ 

2.5 �A7<8D<F, 467<F 2.10 "?<6<A, 8B?B@<F 
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�@8<5@ >B25B0 2.1:�?P5<F(A4FDB6O= C?47<B>?4;) BFABE<FES > 7DGCC9 
CB?96OI LC4FB6 >?4EE4 E<?<>4FB6. "5D4;G9FES CD< >D<EF4??<;4J<< ><E?B= 
<?< ED98A9= @47@O < 6 CDBJ9EE9 7<8DBF9D@4?PAB= @9F4@BDH<;4J<< 
E<?<>4FAOI < 4?R@BE<?<>4FAOI @<A9D4?B6. � 6B89 CD4>F<K9E>< 
A9D4EF6BD<@. #D< 6O69FD<64A<< BFABE<F9?PAB GEFB=K<6, B8A4>B ;A4K<F9?PAB 
@9A99 K9@ >64DJ. �IB8<F >4> 7?46AO= CBDB8BB5D4;GRM<= @<A9D4? 6 EBEF46 
DS84 @47@4F<K9E><I (7D4A<FO, ?<C4D<FO, 7D4AB8<BD<FO < 8D.), BE48BKAOI 
(C9E><, C9EK4A<><) < @9F4@BDH<K9E><I (7A9=EO) CBDB8. �EFD9K4RFES 
;9DA<EF4S E4I4DB6<8A4S < ?<EFB64F4S D4;ABEF<. 

�<@BA<F (5GDO= :9?9;AS>) BFABE<FES > >?4EEG 7<8DB>E<8B6. "5D4;G9FES CD< 
I<@<K9E>B@ 6O69FD<64A<< 8DG7<I :9?9;BEB89D:4M<I @<A9D4?B6 (C<D<F4, 
79@4F<F4, @47A9F<F4, E<89D<F4 < 8D.) < 6 D9;G?PF4F9 BF?B:9A<S 6B8AOI 
EB98<A9A<= :9?9;4 A4 8A9 6B8B9@B6 (5B?BF, B;9D, @9?>B6B8AOI K4EF9= 
@BD9=). � CDBJ9EE4I B5D4;B64A<S ?<@BA<F4 GK4EF6GRF 54>F9D<<. � 6B89 
CD4>F<K9E>< A9D4EF6BD<@. �9EP@4 GEFB=K<6 CD< 6O69FD<64A<<. �EFD9K49FES 6 
6<89 BB?<FB6, >BA>D9J<=. #?BFAOI A4F9KAOI, ;9@?<EFOI < CBD<EFOI @4EE 6 
BE48BKAOI CBDB84I (C9EK4A<>4I, 7?<A4I, EG7?<A>4I < 8D.). 

 

3. �4><9 <; C9D9K<E?9AAOI @<A9D4?B6 S6?SRFES 7?46AO@< 
CBDB8BB5D4;GRM<@< @47@4F<K9E><I, BE48BKAOI < B5B<I >?4EEB6 7BDAOI 

CBDB8? #D<698<F9 CD<@9DO. 

�4D<-

4AFO 
 <A9D4?O 

�4D<-

4AFO 
 <A9D4?O 

3.1 )4?J98BA, >64DJ, B?<6<A 3.4 �<CE, DB7B64S B5@4A>4, 467<F 

3.2 
�45D48BD, @GE>B6<F, 
>4?PJ<F 3.5  <>DB>?<A, BC4?, 467<F 

3.3 "DFB>?4;, >4B?<A<F, 5<BF<F 3.6 �<@BA<F, 8B?B@<F, C?47<B>?4; 

�@8<5@ >B25B0 3.1: "?<6<A S6?S9FES 7?46AO@ CBDB8BB5D4;GRM<@ 
@<A9D4?B@ @47@4F<K9E><I G?PFD4BEAB6AOI (C9D<8BF<FB6, 8GA<FB6), 
I4?J98BA 3 BE48BKAOI (>BA7?B@9D4FB6, C9EK4A<>B6 < 8D.), >64DJ 3 >4> 
@47@4F<K9E><I ><E?OI (7D4A<FB6, ?<C4D<FB6), F4> < @AB7<I BE48BKAOI 
7BDAOI CBDB8 (C9E>B6, EG7?<A>B6 < 8D). 

4. �; K<E?4 A4;64AAOI A<:9 @<A9D4?B6 6O89?<F9 D4EF6BD<@O9 6 6B89. 
$4ECB?B:<F9 <I 6 CBDS8>9 6B;D4EF4A<S D4EF6BD<@BEF<. 

�4D<-

4AFO 
 <A9D4?O 

�4D<-

4AFO 
 <A9D4?O 
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4.1 
�64DJ, >4B?<A<F, 74?<F, 
>4?PJ<F 4.5 �64DJ, C<D<F, 74?<F, >4?PJ<F 

4.2 
 GE>B6<F, 7<CE, 8B?B@<F, 
BC4? 4.6 �9@4F<F, >4?PJ<F, 7<CE, C<D<F 

4.3 
�D9@9AP, ?<@BA<F, 
4A7<8D<F, 74?<F 4.7 

�B?B@<F, >4?PJ<F, 4A7<8D<F, 
74?<F 

4.4 
�<BF<F, 7D4H<F, 8B?B@<F, 
7<CE 4.8 

"DFB>?4;, 74?<F, 4E59EF, 
>4?PJ<F 

 

 

 

 

5. !4;B6<F9 @47@4F<K9E>GR 7BDAGR CBDB8G G>4;4AAB7B 79A9F<K9E>B7B F<C4 < 
84=F9 99 I4D4>F9D<EF<>G. 

�4D<4AFO 
�9A9F<K9E><= F<C 7BDAB= 
CBDB8O 

�4D<4AFO 
�9A9F<K9E><= F<C 7BDAB= 
CBDB8O 

5.1 �?G5<AA4S ><E?4S 5.6 �G?>4A<K9E>4S 

5.2 �<?PA4S ><E?4S 5.7 �;?<6L4SES ><E?4S 

5.3 �?G5<AA4S ED98ASS 5.8 �?G5<AA4S G?PFD4BEAB6A4S 

5.4 �;?<6L4SES ED98ASS 5.9 �;?<6L4SES BEAB6A4S 

5.5 �?G5<AA4S BEAB6A4S 
 

 

�@8<5@ >B25B0 5.1: �D4AB8<BD<F 3 @47@4F<K9E>4S 7?G5<AA4S ><E?4S CBDB84, 
B5D4;B646L4SES 6 D9;G?PF4F9 @98?9AAB7B BEFO64A<S < >D<EF4??<;4J<< @47@O 
CB8 6OEB><@ 846?9A<9@. 1FB B5GE?B6<?B CB?AB>D<EF4??<K9E>GR >DGCAB-, 

ED98A9- < @9?>B;9DA<EFGR EFDG>FGDG < @4EE<6AGR, <AB784 CSFA<EFGR 
EFDG>FGDG.  <A9D4?PAO= EBEF46 (%): CB?96O9 LC4FO 3 8B 65, >64DJ 3 20-25, 

F9@AO9 @<A9D4?O (5<BF<F, DB7B64S B5@4A>4) 3 15-20. �D4AB8<BD<FO 
;4A<@4RF CDB@9:GFBKAB9 CB?B:9A<9 @9:8G 7D4A<F4@< < 8<BD<F4@<. 
">D4E>4 E69F?4S, AB F9@A99, K9@ G 7D4A<FB6, KFB B5NSEAS9FES CB6OL9AAO@ 
EB89D:4A<9@ 5<BF<F4 < DB7B6B= B5@4A><. *69F E9DO=, DB;B6O=, >D4EAO=, 
>BD<KA964FO= < 8D. � EBID4AAB@ EBEFBSA<< 7D4AB8<BD<FO BF?<K4RFES 
6OEB>B= CDBKABEFPR < C?BFABEFPR. 

6. #BEF46PF9 6 EBBF69FEF6<9 @9F4@BDH<K9E><@ CBDB84@ F9 BE48BKAO9 <?< 
@47@4F<K9E><9, <; >BFBDOI BA< @B7?< B5D4;B64FPES. '>4:<F9 6<8 
@9F4@BDH<;@4, I4D4>F9D CDB<EL98L<I <;@9A9A<= < 84=F9 I4D4>F9D<EF<>G 
B8AB= <; @9F4@BDH<K9E><I CBDB8. 
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�4D<4AFO �BDAO9 CBDB8O �4D<4AFO �BDAO9 CBDB8O 

6.1 
&4?P><F, 7D4A<F, 8GA<F, 
E?R8<EFO= E?4A9J 

6.5 
%<9A<F, I?BD<FB6O= E?4A9J, 
@D4@BD, <;69EFAS> 

6.2 
#9EK4A<>, H<??<F, 
4?96DB?<F, >64DJ<F 6.6 

$B7B6<>, F4?P>B6O= E?4A9J, 
<;69EFAS>, 8<BD<F 

6.3 
�D7<??<F, E>4DA, E?R8SAB= 
E?4A9J, 8B?B@<F 6.7 

�B?B@<F, 4@H<5B?<F, @D4@BD, 
7455DB 

6.4 
�A9=E, 7D4A<F, >DB69?PAO= 
E?4A9J, 4D7<??<F 6.8 

�?<A4, C9EK4A<>, 7A9=E, 
DB7B6<> 

�@8<5@ >B25B0 6.1: %?R8<EFO= E?4A9J @B:9F 5OFP CDB8G>FB@ 
ED98A9F9@C9D4FGDAB7B D97<BA4?PAB7B @9F4@BDH<;@4 7D4A<FB6. � CDBJ9EE9 
@9F4@BDH<;4J<< K4EF<KAB <;@9AS9FES @<A9D4?PAO= EBEF46 (EGM9EF69AAB 
G@9APL49FES EB89D:4A<9 CB?96OI LC4FB6 ;4 EK9F G69?<K9A<S EB89D:4A<S 
E?R8 3 @GE>B6<F4, 5<BF<F4), CDB<EIB8<F D4EE?4AJ964A<9 CBDB8O, >BD9AAO@ 
B5D4;B@ @9AS9FES F9>EFGD4 (<; @4EE<6AB7B 3 E?4AJ964F4S) < EFDG>FGD4 
(EF4AB6<FES K9LG=K4FB=). 

 <A9D4?PAO= EBEF46: 5<BF<F, @GE>B6<F, DB7B64S B5@4A>4. *69F @9AS9FES BF 
E9DB7B 8B ;9?9AB64FB-E9DB7B. 'EFB=K<6 > I<@<K9E>B@G 6O69FD<64A<R. 

7. �; K<E?4 G>4;4AAOI CBDB8 6O89?<F9 @47@4F<K9E><9, BE48BKAO9 < 
@9F4@BDH<K9E><9 CBDB8O. �4=F9 I4D4>F9D<EF<>G B8AB= <; BE48BKAOI CBDB8, 

G>4:<F9 CD<@9A<@BEFP 6 EFDB<F9?PAB= 89SF9?PABEF< K9?B69>4. 

�4D<4AFO �BDAO9 CBDB8O 

7.1 

7.2 

7.3 

7.4 

7.5 

7.6 

7.7 

7.8 

�D4A<F, 7<CE, C9EB>, <;69EFAS>, @9D79?P, EG7?<AB> 
�;69EFAS>, 4D7<??<F, 54;4?PF, E?4A9J, @D4@BD, 7?<A4 
�B?B@<F, 7?<A4, 4?96DB?<F, 7<CE, <?, C9EB> 
�?<A4, 4A7<8D<F, FD4I<F, 8B?B@<F, >4@9AA4S EB?P 
�64DJ<F, E<9A<F, <;69EFAS>, >4@9AA4S EB?P, EGC9EP 
�A9=E, @D4@BD, 8<454;, 4A7<8D<F, 7?<A4, 7D46<= 

�;69EFAS>, EG7?<AB>, CBDH<D<F, @9D79?P, 7<CE, FBDH 

"CB>4, <;69EFAS>, 7455DB, >4@9AA4S EB?P, >64DJ<F, 7?<A4 

�@8<5@ >B25B0 7.1: �D4A<F BFABE<FES > @47@4F<K9E><@ CBDB84@, > 
BE48BKAO@ CBDB84@ BFABESFES3 C9EB>, EG7?<AB>, 7<CE, <;69EFAS> @9D79?P. 

%G7?<AB> BFABE<FES > 7?<A<EFO@ (K4EF<JO @9A99 0.005 @@) E6S;AO@ 
BE48BKAO@ 7BDAO@ CBDB84@, EB89D:<F >64DJ, CB?96B= LC4F, 7?<A<EFO9 
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@<A9D4?O, 7<8DBB><E?O :9?9;4. *69F 3 5GDB64FB->BD<KA96O=, EFDG>FGD4 3 
4?96D<FB64S, F9>EFGD4 3 @4EE<6A4S, E?B<EF4S, CBD<EF4S. %G7?<AB> CDBKAO= 6 
EGIB@ EBEFBSA<<, AB @9A99 K9@ 7?<A4, CD< G6?4:A9A<< C?4EF<KAO=. 
#D<@9AS9FES 8?S <;7BFB6?9A<S ><DC<K4 < 6 E<?<>4FAB= CDB@OL?9AABEF<. 
%G7?<A><, B5?484RM<9 ?9EEB6<8ABEFPR, S6?SRFES CDBE48BKAO@< 7DGAF4@<. 

8. �; K<E?4 A4;64AAOI A<:9 7BDAOI CBDB8 6O89?<F9 D4EF6BD<@O9 6 6B89. 
$4ECB?B:<F9 <I 6 CBDS8>9 6B;D4EF4A<S D4EF6BD<@BEF<. 

�4D<-

4AFO 
�BDAO9 CBDB8O 

�4D<-

4AFO 
�BDAO9 CBDB8O 

8.1 

�D4A<F, 7<CE, C9EB>, 
<;69EFAS>, @9D79?P, 
EG7?<AB> 

8.5 
�64DJ<F, E<9A<F, <;69EFAS>, 
>4@9AA4S EB?P, EGC9EP 

8.2 

�;69EFAS>, 4D7<??<F, 
54;4?PF, E?4A9J, @D4@BD, 
7?<A4 

8.6 
�A9=E, @D4@BD, 8<454;, 
4A7<8D<F, 7?<A4, 7D46<= 

8.3 
�B?B@<F, 7?<A4, 4?96DB?<F, 
7<CE, <?, C9EB> 8.7 

�;69EFAS>, EG7?<AB>, 
CBDH<D<F, @9D79?P, 7<CE, FBDH 

8.4 
�?<A4, 4A7<8D<F, FD4I<F, 
8B?B@<F, >4@9AA4S EB?P 8.8 

"CB>4, <;69EFAS>, 7455DB, 
>4@9AA4S EB?P, >64DJ<F, 7?<A4 

 
�@0:B8G5A:>5 70=SB85. �?@545;5=85 ?;>B=>AB8 <8=5@0;P=>9 G0AB8 

=570A>;5==OE 3@C=B>2. 
3. �BDAO9 CBDB8O >4> 7DGAFO. (<;<K9E><9 E6B=EF64 7DGAFB6 

�DGAF4@< A4;O64RFES 7BDAO9 CBDB8O, CBK6O, F9IAB79AAO9 B5D4;B64A<S, 
CD98EF46?SRM<9 @AB7B>B@CBA9AFAGR 79B?B7<K9E>GR E<EF9@G < S6?SRM<9ES 
B5N9>FB@ <A:9A9DAB-IB;S=EF69AAB= 89SF9?PABEF< K9?B69>4. �DGAFO <;GK49F 
A4G>4 7DGAFB6989A<9. 

#D9B5?484RM99 ;A4K9A<9 6 7DGAFB6989A<< <@99F <;GK9A<9 E6B=EF6 DOI?OI 
(>DGCABB5?B@BKAOI < C9EK4AOI) < 7?<A<EFOI CBDB8. 1FB B5NSEAS9FES F9@, 
KFB @4EE<6AO9 F69D8O9 7BDAO9 CBDB8O (E>4?PAO9 7DGAFO) B5?484RF :9EF>B= 
E6S;PR @9:8G ;9DA4@< < E <A:9A9DAB-EFDB<F9?PAB= FBK>< ;D9A<S 
B>4;O64RFES 6 5B?PL<AEF69 E?GK496 8BEF4FBKAB CDBKAO@<, A9 
6O;O64RM<@< BC4E9A<= 6 BFABL9A<< GEFB=K<6BEF< ;84A<= < EBBDG:9A<=. 
$OI?O9 < 7?<A<EFO9 7BDAO9 CBDB8O (7DGAFO) I4D4>F9D<;GRFES BFEGFEF6<9@ 
:9EF>B= E6S;< @9:8G K4EF<J4@< < B5?484RF A9CBEFBSAAO@< H<;<>B-
@9I4A<K9E><@< E6B=EF64@< 
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*9?P 84AAB= D45BFO 5B;A4>B@?9A<9 E @9FB8<>B= ?45BD4FBDAOI ECBEB5B6 
BCD989?9A<S H<;<K9E><I I4D4>F9D<EF<> 7DGAFB6. 

�484K< D45BFO: 

1. BCD989?9A<9 BEAB6AOI H<;<K9E><I I4D4>F9D<EF<> 7DGAFB6; 
2. 6OK<E?9A<9 CDB<;6B8AOI H<;<K9E><I I4D4>F9D<EF<> 7DGAFB6. 

(<;<K9E><9 E6B=EF64 7DGAFB6 ;46<ESF BF EBBFABL9A<S F69D8OI K4EF<J, 
:<8>BEF< (6B8O) < 74;4; 7D4AG?B@9FD<K9E>B7B < @<A9D4?B7<K9E>B7B EBEF464. 

%?98G9F 6O89?<FP FD< BEAB6AO9 H<;<K9E><9 I4D4>F9D<EF<>< 7DGAF4: 
C?BFABEFP 7DGAF4 ; 6?4:ABEFPW< C?BFABEFP K4EF<J 7DGAF4S. 

"EAB6AO@< BA< A4;O64RFES CBFB@G, KFB BCD989?SRFES FB?P>B 
Q>EC9D<@9AF4?PAO@ CGF9@ < E?G:4F 8?S D4EK9F4 8DG7<I, F4> A4;O649@OI 
CDB<;6B8AOI I4D4>F9D<EF<>. � CBE?98A<@ BFABESF: CBD<EFBEFP; >BQHH<J<9AF 
6B8BA4EOM9A<S Sr < 8D. 

"EAB6AO9 < CDB<;6B8AO9 I4D4>F9D<EF<>< CD<@9ASRFES 8?S BJ9A>< E6B=EF6 
?R5OI 7DGAFB6: E>4?PAOI, CB?GE>4?PAOI, 8<EC9DEAOI. 

�@9RFES I4D4>F9D<EF<><, CD<@9AS9@O9 8?S >?4EE<H<>4J<< FB?P>B 
7?<A<EFOI 7DGAFB6: 6?4:ABEFP A4 7D4A<J9 F9>GK9EF< WL , 6?4:ABEFP A4 
7D4A<J9 D4E>4FO64A<S Wp, K<E?B C?4EF<KABEF< ID < CB>4;4F9?P F9>GK9EF< IL. 

(<;<K9E><9 I4D4>F9D<EF<>< <ECB?P;GRFES 8?S >?4EE<H<>4J<< 7DGAFB6, 8?S 
6OCB?A9A<S D4EK9FB6, 8?S >BE69AAB= BJ9A>< CDBKABEFAOI < 
89HBD@4J<BAAOI E6B=EF6. 

 9FB8O ?45BD4FBDAB7B BCD989?9A<S H<;<K9E><I I4D4>F9D<EF<> BCD989?9AO 6 
�"%& 5180-84. �?4EE<H<>4J<S 7DGAFB6 CB H<;<K9E><@ I4D4>F9D<EF<>4@ 
CDB<;6B8<FES CB �"%& 251000-95. 

�@30=870F8S 8AA;54>20=8S 

$45BFG 6OCB?AS9F 5D<7484 <; 4-5 EFG89AFB6. 2 K9?B69>4 BCD989?SRF E6B=EF64 
C9EK4AB7B 7DGAF4, 2-3 K9?B69>4 3 7?<A<EFB7B. �EE?98GRFES 7DGAFO 
A4DGL9AAB= EFDG>FGDO. "8<A EFG89AF 6OCB?AS9F 6E9 D45BFO, E6S;4AAO9 E 
6;69L<64A<9@. "8AB6D9@9AAB CDB<;6B8SFES 6E9 D4EK9FO. $9;G?PF4FO ED4;G 
:9 CB>4;O64RFES CD9CB8464F9?R. #D< E9DP9;AOI BL<5>4I D45BF4 
C9D989?O649FES. 
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�@0:B8G5A:>5 70=SB85. �?@545;5=85 ?;>B=>AB8 A2S70==OE 3@C=B>2 
<5B>4>< 384@>AB0B8G5A:>3> 2725H820=8S 8 @56CI53> :>;PF0 

3.1. "CD989?9A<9 C?BFABEF< 7DGAFB6 @9FB8B@ D9:GM<I >B?9J 

#?BFABEFP 7DGAF4 BCD989?S9FES <; EBBFABL9A<S: 

= ,7/E@3
 (3.1) 

789 m3 @4EE4 7DGAF4, 7;V3 B5N9@ 7DGAF4, E@3
. 

#?BFABEFP 7DGAF4 ;46<E<F BF CBD<EFBEF<, 6?4:ABEF<, @<A9D4?B7<K9E>B7B 
EBEF464 < @B:9F A4IB8<FPES 6 CD989?4I BF 1,3 8B 2,2 7/E@3

. 

�?S BCD989?9A<S C?BFABEF< K4M9 6E97B CD<@9ASRF @9FB8 D9:GM97B >B?PJ4. 
%GFP 97B ;4>?RK49FES 6 FB@, KFB >B?PJB <;69EFAB7B B5N9@4 V6D9;49FES 6 
7DGAF, 4 ;4F9@ CGF9@ 6;69L<64A<S BCD989?SRF @4EEGm7DGAF4, ;4>?RK9AAB7B 6 
>B?PJ9. 

�>@S4>: @01>BO. 

4). "CD989?<FP @4EEG D9:GM97B >B?PJ4 m1. 

5). "CD989?<FP B5N9@ D9:GM97B >B?PJ4 CB HBD@G?9: 

  V= (3.2) 

789 d 3 6AGFD9AA<= 8<4@9FD >B?PJ4, E@; h 3 6OEBF4 >B?PJ4, E@. $4;@9DO 
>B?PJ4 ;4@9DSRF E FBKABEFPR 0,01 E@. 

6). #B69DIABEFP 7DGAF4 (@BAB?<F4) 6ODB6ASFP AB:B@ E CDS@O@ ?9;6<9@. !4 
CB69DIABEFP CBEF46<FP >B?PJB BEFDO@ >D49@ 6A<;. #D<89D:<64S >B?PJB 
DG>B=, 6OD9;4FP EFB?5<> 7DGAF4 CB8 >B?PJB@ A9E>B?P>B 5B?PL97B 8<4@9FD4, 
K9@ 8<4@9FD >B?PJ4. !4E48<FP >B?PJB A4 EFB?5<>, E?97>4 A4:<@4S A4 >B?PJB 
< A9 8BCGE>4S C9D9>BEB6. #B69DIABEFP 7DGAF4 8B?:A4 E?97>4 6OEFGC4FP A48 
69DIA<@ >BAJB@ D9:GM97B >B?PJ4. �DGAF A<:9 >B?PJ4 CB8D9;4FP 5A4 >BAGE6 
< >B?PJB <;6?9KP <; 7DGAF4. �;5OFB> 7DGAF4, 6OEFGC4RM<= <; >B?PJ4, 
ED9;4FP 6DB69AP E >D4S@< >B?PJ4. �B?PJB CB?B:<FP A4 EFB?, A4 EF9>?B. &BDJO 
FM4F9?PAB ;4K<EF<FP, 4 @9?><9 D4>B6<AO ;4LC4>?964FP 7DGAFB@. 

7). !4DG:AGR CB69DIABEFP >B?PJ4 FM4F9?PAB BK<EF<FP BF 7DGAF4. "CD989?<FP 
@4EEG >B?PJ4 E 7DGAFB@ < EF9>?B@ m2 .  4EEG EF9>?4 m3 BCD989?<FP ;4D4A99. 

8). "CD989?<FP C?BFABEFP 7DGAF4 CB HBD@G?9: 
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, 7/E@3
 (3.3) 

9). $9;G?PF4FO <;@9D9A<= ;4A9EF< 6 F45?<JG 3.1. 

&45?<J4 3.1 

�<8 
7DGAF4 

"5N9@ 
>B?PJ4,V, 

E@3
 

 4EE4, 7 #?BFABEFP , 

7/E@3
 

�B?PJ4,m1 �B?PJ4 E 
7DGAFB@ < 
EF9>?B@, m2 

%F9>?4,m3  

1 2 3 4 5 6 

#9EK4AO=      

�?<A<EFO=      

 

3.2. "CD989?9A<9 6?4:ABEF< 7DGAF4 

�?4:ABEFPR W A4;O64RF BFABL9A<9 @4EEO 6B8O mW, EB89D:4M9=ES 6 CBD4I 
7DGAF4, > @4EE9 EGIB7B 7DGAF4 ms 

W = , 8.98 (3.4) 

<?< 

W = , % (3.5) 

� ?45BD4FBD<< 6?4:ABEFP BCD989?SRF 69EB6O@ @9FB8B@ CGF9@ 6;69L<64A<S 
CDB5O 6?4:AB7B 7DGAF4 < CBE?9 97B 6OEGL<64A<S 6 EGL<?PAB@ L>4HG CD< 
F9@C9D4FGD9 100-105

0
 % 8B CBEFBSAAB= @4EEO. 

�?4:ABEFP BCD989?SRF 8?S F9I :9 7DGAFB6, 8?S >BFBDOI BCD989?S?4EP 
C?BFABEFP. 

�>@S4>: @01>BO. 

4). "CD989?<FP @4EEG 5R>E4 (4?R@<A<96O= EF4>4AK<>) m1. 

5). � 5R>E CB@9EF<FP CD<@9DAB 20-30 7 6?4:AB7B 7DGAF4, <;6?9K9AAB7B <; 
>B?PJ4 CBE?9 BCD989?9A<S C?BFABEF<. "CD989?<FP @4EEG 5R>E4 E 7DGAFB@ m2. 

6). �OEGL<FP 7DGAF 8B CBEFBSAAB= @4EEO < BCD989?<FP @4EEG 5R>E4 E 
7DGAFB@ CBE?9 6OEGL<64A<S m3. 
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7). �OK<E?<FP 6?4:ABEFP 7DGAF4 CB HBD@G?9: 

, 8. 98. (3.6) 

$45BF4 6OCB?AS9FES B8<A4>B6B 8?S C9EK4AB7B < 7?<A<EFB7B 7DGAFB6. 

8). $9;G?PF4FO <;@9D9A<= ;4A9EF< 6 F45?<JG 3.2. 

&45?<J4 3.2 

�<8 
7DGAF4 7 5R>E4 

 4EE4, 7. �?4:ABEFP 
W, 8.98 

�R>E4, 
m1 

�R>E4 E 
6?4:AO@ 
7DGAFB@,m2 

�R>E4 E 
EGI<@ 

7DGAFB@, m3 

 

#9EK4AO=      

�?<A<EFO=      

 

�@0:B8G5A:>5 70=SB85. �?@545;5=85 3@0=C;><5B@8G5A:>3> A>AB020 
3@C=B>2 A8B>2O< <5B>4><. 
"5BDG8B64A<9. �?S BCD989?9A<S 7D4AG?B@9FD<K9E>B7B (;9DAB6B7B) EBEF464 
7DGAFB6 E<FB6O@ @9FB8B@ A9B5IB8<@O E?98GRM4S 4CC4D4FGD4 < 
B5BDG8B64A<9: E<F4 D4;@9DB@ BF69DEF<= 10; 5; 2; 1; 0,5; 0,25; 0,1 @@; 69EO 
?45BD4FBDAO9; 69EO F9IA<K9E><9 E BFABE<F9?PAB= CB7D9LABEFPR 
6;69L<64A<S A9 5B?99 0.1 %; EFGC>4 H4DHBDB64S; C9EF<> E D9;<AB6O@ 
A4>BA9KA<>B@; K4L>4 H4DHBDB64S; 7DGL4 D9;<AB64S; ><EFBK>4; C9EK4A4S 
54AS; L>4H EGL<?PAO=. %F4A84DFAO= >B@C?9>F E<F 8B?:9A EBEFBSFP <; E9@< 
E<F: E >DG7?O@< LF4@CB6O@< BF69DEF<S@< 8<4@9FDB@ 10; 5; 2; 1 @@ < FD9I 
E<F <; @98AB= <?< ?4FGAAB= E9F>< CDBEFB7B C?9F9A<S E BF69DEF<S@< 
>648D4FAB= HBD@O D4;@9DB@ 0,5; 0,25; 0,1 @@.  
#B87BFB6>4 > <ECOF4A<R %D98ARR CDB5G 8?S 4A4?<;4 E?98G9F BF5<D4FP 
@9FB8B@ >64DFB64A<S. #D< 6O89?9A<< K4EF<J >DGCABEFPR BF 10 8B 0,5 @@ 
7D4AG?B@9FD<K9E><= EBEF46 BCD989?S9FES E<FB6O@ @9FB8B@ 59; CDB@O6>< 
6B8B=; CD< 6O89?9A<< K4EF<J >DGCABEFPR BF 10 8B 0,1 @@ 3 E CDB@O6>B= 
6B8B= (B5OKAB 8?S 7?<A<EFOI C9E>B6). #DB6989A<9 <ECOF4A<S $4;89?9A<9 
7DGAF4 A4 HD4>J<< 59; CDB@O6>< 6B8B=: 8B6B8S 7DGAF 8B 6B;8GLAB-EGIB7B 
EBEFBSA<S, D4EF<D4RF >B@>< 6 H4DHBDB6B= EFGC>9 C9EF<>B@ E D9;<AB6O@ 
A4>BA9KA<>B@. "F5<D4RF ED98ARR CDB5G 7DGAF4 m1 @9FB8B@ >64DFB64A<S < 
6;69L<64RF A4 69E4I 6 EBBF69FEF6<< E F45?. 2.2. %<F4 @BAF<DGRF 6 >B?BA>G, 
D4;@9M4S <I BF CB88BA4 6 CBDS8>9 G69?<K9A<S D4;@9D4 BF69DEF<=. !4 69DIA99 
E<FB A48964RF >DOL>G. "FB5D4AAGR CDB5G C9D9ABESF A4 69DIA99 E<FB 
C9D6B7B A45BD4 (8<4@9FDB@ BF69DEF<= BF 10 8B 0,5 @@), ;4>DO64RF >DOL>B= 
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< CDBE9<64RF E CB@BMPR ?97><I 5B>B6OI G84DB6 ?48BAS@< DG> 8B CB?AB= 
EBDF<DB6>< 7DGAF4. #D< CDBE9<64A<< CDB5O @4EEB= 5B?99 1000 7 7DGAF 
E?98G9F 6OEOC4FP 6 69DIA99 E<FB 6 864 CD<9@4. (D4>J<< 7DGAF4, 
;489D:46L<9ES A4 E<F4I, 6OEOC4RF, A4K<A4S E 69DIA97B E<F4, 6 EFGC>G < 
8BCB?A<F9?PAB D4EF<D4RF C9EF<>B@ E D9;<AB6O@ A4>BA9KA<>B@, CBE?9 K97B 
6AB6P CDBE9<64RF A4 F9I :9 E<F4I. #B?ABFG CDBE9<64A<S HD4>J<= 7DGAF4 
CDB69DSRF 6EFDSI<64A<9@ >4:8B7B E<F4 A48 ?<EFB@ 5G@47<. �E?< CD< QFB@ A4 
C<EF 6OC484RF K4EF<JO, FB <I 6OEOC4RF A4 E?98GRM99 E<FB; CDBE96 
CDB8B?:4RF 8B F9I CBD, CB>4 K4EF<JO A9 C9D9EF4AGF 6OC484FP A4 5G@47G. 
�E?< 6 B5D4;J9 A9F >DGCAOI K4EF<J, CDBE9<64A<9 E>6B;P E<FB E D4;@9DB@ 
BF69DEF<= 2 @@ < 5B?99 A9 CDB6B8SF.28 (D4>J<< 7DGAF4, ;489D:46L<9ES 
CBE?9 CDBE9<64A<S A4 >4:8B@ E<F9 < CDBL98L<9 6 CB88BA, A9B5IB8<@B 
6;69E<FP (mH) EG@@<DGRF 69E4 6E9I HD4>J<= 7DGAF4. �E?< CB?GK9AA4S EG@@4 
69E4 6E9I HD4>J<= 7DGAF4 CD96OL49F 5B?99 K9@ A4 1 % 69E 6;SFB= 8?S 4A4?<;4 
CDB5O, FB 4A4?<; E?98G9F CB6FBD<FP. #BF9DR 7DGAF4 CD< CDBE9<64A<< 
D4;ABESF CB 6E9@ HD4>J<S@ CDBCBDJ<BA4?PAB <I @4EE9. $4;89?9A<9 7DGAF4 A4 
HD4>J<< E CDB@O6>B= 6B8B=: CB87BFB6?SRF, BF5<D4RF < 6;69L<64RF CDB5G 
7DGAF4. !469E>G CB@9M4RF 6 H4DHBDB6GR EFGC>G, E@4K<64RF 6B8B= < 
FM4F9?PAB D4EF<D4RF C9EF<>B@ E D9;<AB6O@ A4>BA9KA<>B@. !469E>G K4EFS@< 
C9D9ABESF A4 E<FB 8<4@9FDB@ BF69DEF<= 0,1 @@ < BF@GK<64RF CB8 EFDG9= 
6B8O. "F@GK<64A<9 CDB8B?:49FES 8B F9I CBD. CB>4 <; E<F4 A9 5G89F 6OF9>4FP 
CDB;D4KA4S 6B84. "EF46L<9ES A4 E<F9 CDB@OFO9 K4EF<JO >B?<K9EF69AAB 
C9D9ABESF 6 ;4D4A99 6;69L9AAGR H4DHBDB6GR K4L>G, 6OC4D<64RF A4 
C9EK4AB= 54A9 < 6OEGL<64RF 6 EGL<?PAB@ L>4HG CD< (105 ± 5) °%. �E?< 
7DGAF BD74AB-@<A9D4?PAO=, EGL>G CDB6B8SF CD< F9@C9D4FGD9 (70 ± 5) °%. 
�;69L<64RF K4L>G E 7DGAFB@.  4EEG K4EF<J 7DGAF4 D4;@9DB@ @9A99 0,1 @@ 
E?98G9F BCD989?<FP CB D4;ABEF< @9:8G 69EB@ ED98A9= CDB5O, 6;SFB= 8?S 
4A4?<;4, < 69EB@ 6OEGL9AAB= CDB5O 7DGAF4 CBE?9 CDB@O6><. �DGAF E?98G9F 
CDBE9SFP E>6B;P A45BD E<F. #B?ABFG CDBE9<64A<S HD4>J<= 7DGAF4 E>6B;P 
>4:8B9 E<FB E?98G9F CDB69DSFP A48 ?<EFB@ 5G@47<. �4:8GR HD4>J<R 7DGAF4, 
;489D:46LGRES A4 E<F4I, E?98G9F 6;69E<FP BF89?PAB (8H). #BF9DR 7DGAF4 CD< 
CDBE9<64A<< D4;ABESF CB HD4>J<S@ CDBCBDJ<BA4?PAB <I @4EE9. 
�1@01>B:0 @57C;PB0B>2. %B89D:4A<9. 
 � 7DGAF9 >4:8B= HD4>J<< � 6 % A48?9:<F 6OK<E?SFP CB HBD@G?9: 
 �= (mH/ m1) *100 

789 mH 3 @4EE4 84AAB= HD4>J<< 7DGAF4, 7; m1 3 @4EE4 ED98A9= CDB5O 7DGAF4, 
6;SFB= 8?S 4A4?<;4, 7. $9;G?PF4FO 4A4?<;4 D97<EFD<DGRF 6 :GDA4?9, 6 
>BFBDB@ G>4;O64RF CDBJ9AFAB9 EB89D:4A<9 6 7DGAF9 HD4>J<=: 4) D4;@9DB@ 
5B?99 10; 1035; 532; 231; 130,5 < @9A99 0,5 @@ 3 CD< D4;89?9A<< 7DGAF4 59; 
CDB@O6>< 6B8B=; 5) D4;@9DB@ 5B?99 10; 1035; 532; 231; 130,5; 0,530,25; 0,253
0,1 < @9A99 0,1 @@ 3 CD< D4;89?9A<< 7DGAF4 E CDB@O6>B= 6B8B=. 
 

 

 



29 

 

�@0:B8G5A:>5 70=SB85. �?@545;5=85 3@0=C;><5B@8G5A:>3> A>AB020 
3@C=B>2 ?>;52O< <5B>4><  CB:>2A:>3>. 
 

#B?96B= @9FB8 $GF>B6E>B7B, >BFBDO= 849F CD<5?<:9AAB9 CD98EF46?9A<9 B 
7D4AG?B@9FD<K9E>B@ EBEF469 7DGAFB6.  
� BEAB6G @9FB84 CB?B:9AO: D4;?<KA4S E>BDBEFP C489A<S K4EF<J 6 6B89 6 
;46<E<@BEF< BF <I D4;@9D4 < ECBEB5ABEFP 7?<A<EFOI K4EF<J A45GI4FP 6 6B89. 
% CB@BMPR @9FB84 $GF>B6E>B7B 6O89?SRF BEAB6AO9 HD4>J<<: 7?<A<EFGR, 
C9EK4AGR < CO?964FGR. � CB?96OI GE?B6<SI A4 CD4>F<>9 QFBF @9FB8 
J9?9EBB5D4;AB CD<@9ASFP 8?S BCD989?9A<S C9E>B6 CO?964FOI < EGC9E9=. 
 

 

�@0:B8G5A:>5 70=SB85. �?@545;5=85 G8A;0 ?;0AB8G=>AB8 8 
=08<5=>20=85 3;8=8AB>3> 3@C=B0. 

3. "CD989?9A<9 I4D4>F9DAOI 6?4:ABEF9=, K<E?4 C?4EF<KABEF< < CB>4;4F9?S 
F9>GK9EF< 7?<A<EFB7B 7DGAF4 

#D< <;@9A9A<< 6?4:ABEF< E6B=EF64 7?<A<EFOI 7DGAFB6 EGM9EF69AAB 
@9ASRFES. � ;46<E<@BEF< BF EB89D:4A<S 6B8O, >B?<K9EF64 < 
@<A9D4?B7<K9E>B7B EBEF464 7?<A<EFOI K4EF<J 7DGAF @B:9F <@9FP F69D8GR, 
C?4EF<KAGR <?< F9>GKGR >BAE<EF9AJ<R. 

�?S >?4EE<H<>4J<< 7?<A<EFOI 7DGAFB6 < BJ9A>< <I EBEFBSA<S CB 
>BAE<EF9AJ<< A9B5IB8<@B ;A4FP F9 I4D4>F9DAO9 6?4:ABEF< Wp < WL, CD< 
>BFBDOI 7DGAF C9D9IB8<F <; F69D8B7B EBEFBSA<S 6 C?4EF<KAB9, 4 <; 
C?4EF<KAB7B EBEFBSA<S 6 F9>GK99. )4D4>F9DAO9 6?4:ABEF< Wp < WL A4;O64RF 
F4>:9 7D4A<J4@< C?4EF<KABEF<: Wp 3 A<:A<= CD989? C?4EF<KABEF<, WL 3 
69DIA<= CD989? C?4EF<KABEF<. �DB@9 FB7B, K4EFB <ECB?P;GRF F9D@<AO: WP 3 
7D4A<J4 D4E>4FO64A<S, WL 3 7D4A<J4 F9>GK9EF<. 

�6989A<9 7D4A<J @9:8G >BAE<EF9AJ<S@< 8BEF4FBKAB GE?B6AB. #BQFB@G 8?S 
BCD989?9A<S Wp < WL �"%& 5180-84 CD98GE@4FD<649F EF4A84DFAO9 
<ECOF4A<S, GE?B6<S >BFBDOI E?98G9F FM4F9?PAB <ECB?ASFP. 

3.3.1."CD989?9A<9 A<:A97B CD989?4 C?4EF<KABEF< wp 3 7D4A<JO 
D4E>4FO64A<S 

�D4A<J9= D4E>4FO64A<S EK<F4RF F4>GR 6?4:ABEFP, CD< >BFBDB= 7DGAF, 
D4E>4FO649@O= 6 :7GF 8<4@9FDB@ 3 @@, A4K<A49F D4EC484FPES A4 >GEBK>< 
8?<AB= 3-8 @@. 

"CD989?9A<9 7D4A<JO D4E>4FO64A<S EBEFB<F 6 CB85BD9 (CGF9@ 
CB8EGL<64A<S) F4>B= 6?4:ABEF<, CD< >BFBDB= <; 7DGAF4 G849FES CB?GK<FP 
FD95G9@O= :7GF. 



30 

 

$45BF4 CDB<;6B8<FES 6 E?98GRM9= CBE?98B64F9?PABEF<. 

4). �; 7DGAF4, D4EF9DFB7B CBE?9 CDBEGL<64A<S < CDBE9SAAB7B K9D9; E<FB E 
SK9=>4@< 1 @@, < 6B8O CD<7BF46?<64RF 6 H4DHBDB6B= K4L>9 7GEFB9 
7DGAFB6B9 F9EFB. 

5). #D<7BF46?<649@B9 F9EFB FM4F9?PAB C9D9@9L<64RF, 59DGF <; A97B 
A95B?PLB= >B@BK9> < D4E>4FO64RF C4?PJ4@< A4 EF9>?SAAB= C?4EF<A>9, 
7?SAJ96B= 5G@479 <?< ?48BA< 8B B5D4;B64A<S :7GF4 8<4@9FDB@ B>B?B 3 @@. 
$4E>4FO64A<9 698GF, E?97>4 A4:<@4S A4 :7GF. �?<A4 :7GF4 A9 8B?:A4 
CD96OL4FP L<D<AO ?48BA<. �E?< CD< QFB= FB?M<A9 :7GF EBID4AS9F 
C?4EF<KABEFP < E6S;ABEFP, 97B EB5<D4RF 6 >B@BK>< < 6AB6P D4E>4FO64RF 8B 
8<4@9FD4 3 @@. "C9D4J<R CB6FBDSRF 8B F9I CBD, CB>4 :7GF 8<4@9FDB@ 3 @@, 
A9 CB>DB9FES E9FPR FD9M<A < A4KA9F D4EC484FPES A4 >GEBK>< 8?<AB= 8B 8-10 

@@. 

6). �GEBK>< :7GF4 CB@9M4RF 6 ;4D4A99 6;69L9AAO= EF4>4AK<>. �B 6D9@S 
D45BFO 8?S CD98BID4A9A<S >GEBK>B6 :7GF4 BF 6OEOI4A<S EF4>4AK<> E?98G9F 
89D:4FP ;4>DOFO@. !9B5IB8<@B A45D4FP A9 @9A99 10 7 >GEBK>B6 7DGAF4. 
�4?99 BCD989?SRF 6?4:ABEFP 6 EBBF69FEF6<< E C.2. $9;G?PF4FO ;4ABESF 6 
F45?<JG (E@. A<:9). 

3.3.2. "CD989?9A<9 69DIA97B CD989?4 C?4EF<KABEF< wl 3 7D4A<JO F9>GK9EF< 

#B8 7D4A<J9= F9>GK9EF< CB8D4;G@964RF F4>GR 6?4:ABEFP, CD< >BFBDB= 
EF4A84DFAO= >BAGE 69EB@ 76 7 E G7?B@ CD< 69DL<A9 30 CB7DG:49FES 6 
7DGAFB6B9 F9EFB A4 10 @@ ;4 5 E. 

 01>B0 ?@>872>48BAS 2 A;54CRI59 ?>A;54>20B5;P=>AB8. 

4). �DGAFB6B9 F9EFB E CB@BMPR LC4F9?S C9D9ABESF (56@4;O64RF6) 6 
EF4A84DFAO= @9F4??<K9E><= EF4>4AK<>, A9 8BCGE>4S A4?<K<S 6B;8GLAOI 
CB?BEF9=. #B69DIABEFP 7DGAF4 ;47?4:<64RF 6DB69AP E >D4S@< EF4>4AK<>4. 

5). %F4>4AK<> GEF4A46?<64RF A4 CB8EF46>G. 

� CB69DIABEF< 7DGAF4 CB8ABESF BEFD<9 >BAGE4, E@4;4AAB7B FBA><@ E?B9@ 
64;9?<A4, F4>, KFB5O BEFD<9 97B >BEAG?BEP CB69DIABEF< 7DGAF4. "FCGE>4RF 
>BAGE, 6>?RK4S B8AB6D9@9AAB E9>GA8B@9D, < E?98SF 6 F9K9A<< 5 E ;4 
CB7DG:9A<9@ >BAGE4 CB8 6?<SA<9@ EB5EF69AAB7B 69E4. 

6). #B7DG:9A<9 A4 10 @@ (8B D<E><) 6 F9K9A<9 5 E CB>4;O649F, KFB 6?4:ABEFP 
7DGAFB6B7B F9EF4 EBBF69FEF6G9F 6?4:ABEF< A4 7D4A<J9 F9>GK9EF<. � QFB@ 
E?GK49 <; EF4>4AK<>4 59DGF CDB5G 10-15 7 < BCD989?SRF 99 6?4:ABEFP 6 
EBBF69FEF6<< E C.2. 
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7). #B7DG:9A<9 >BAGE4 A4 7?G5<AG @9A99 10 @@ ;4 5 E E?G:<F CB>4;4F9?9@ 
FB7B, KFB 6?4:ABEFP 7DGAF4 A<:9 6?4:ABEF< A4 7D4A<J9 F9>GK9EF<. � QFB@ 
E?GK49 7DGAFB6B9 F9EFB C9D9>?48O649FES 6 K4L>G, < CBE?9 8B546?9A<S 6B8O < 
FM4F9?PAB7B C9D9@9L<64A<S BCOF CB6FBDSRF. 

8). �E?< >BAGE CB7DG;<FES 6 7DGAF 5B?99 K9@ A4 10 @@, FB E?98G9F 8B546<FP 
EGIB7B 7DGAF4, E@9EP FM4F9?PAB C9D9@9L4FP < CB6FBD<FP BCOF. 

$9;G?PF4FO <ECOF4A<= ;4ABESF 6 F45?<JG 3.3. 

&45?<J4 3.3 

#D989?O 
C?4EF<KABEF< 

7 
5R>E4 

 4EE4, 7 

�?4:ABEFP �R>E4, 
m1 

�R>E4 E 
6?4:AO@ 
7DGAFB@, m2 

�R>E4 E 
EGI<@ 

7DGAFB@, m3 
 

!<:A<= Wp      

�9DIA<= WL      

3.4. "CD989?9A<9 CDB<;6B8AOI H<;<K9E><I I4D4>F9D<EF<> 7DGAFB6 

!4 BEAB64A<< FD9I BEAB6AOI H<;<K9E><I I4D4>F9D<EF<> D4EK9FAO@ CGF9@ 
E?98G9F BCD989?<FP CDB<;6B8AO9 I4D4>F9D<EF<>< 7DGAFB6. 

!<:9 <ECB?P;B64AO B5B;A4K9A<S: V 3 B5N9@ 6E97B 7DGAF4; V3 3 B5N9@ K4EF<J 
7DGAF4; VC 3 B5N9@ CBD; VW3 B5N9@ 6B8O; m 3 @4EE4 6E97B 7DGAF4, D46A4S 

m = mW + ms, 789 mW 3 @4EE4 6B8O 6 7DGAF9; ms 3 @4EE4 K4EF<J 6 7DGAF9. #D< 
D4EK9F4I C?BFABEFP K4EF<J 7DGAF4 s 3 ;4849FES CD9CB8464F9?9@. 

3.4.1. ���"��!"0 !#%��� � #�"А 

#?BFABEFPR EGIB7B 7DGAF4 d A4;O64RF BFABL9A<9 @4EEO EGIB7B 7DGAF4 
(K4EF<J 7DGAF4) > B5N9@G 6E97B 7DGAF4 CD< A9A4DGL9AAB= EFDG>FGD9 

d = (3.7) 

�9?<K<A4 d I4D4>F9D<;G9F C?BFABEFP E?B:9A<S 7DGAF4 < BEB59AAB L<DB>B 
<ECB?P;G9FES 8?S BJ9A>< >4K9EF64 GC?BFA9A<S 7DGAFB6 6 CB8GL>4I, A4EOCSI 
< 8DG7<I ;9@?SAOI EBBDG:9A<SI. 

#?BFABEFP EGIB7B 7DGAF4 6OK<E?SRF CB HBD@G?9: 
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d = , 7/E@3
 (3.8) 

3.4.2. �� �!"�!"0 � #�"А 

#BD<EFBEFPR n A4;O64RF BFABL9A<9 B5N9@4 CBD >B 6E9@G B5N9@G 7DGAF4 

n = , 8. 98. <?< n = 100, % (3.9) 

#BD<EFBEFP K4EFB 6OD4:4RF 6 CDBJ9AF4I. 

#BD<EFBEFP 6OK<E?SRF CB HBD@G?4@: 

n = 1 3 <?<n = , 8. 98. (3.10) 

3.4.3. ��1$$�&���" �� �!"�!"� 

�BQHH<J<9AFB@ CBD<EFBEF< e A4;O64RF BFABL9A<9 B5N9@4 CBD > B5N9@G 
K4EF<J 7DGAF4: 

9 = , 8. 98. (3.11) 

#BASF<9 >BQHH<J<9AF4 CBD<EFBEF< <ECB?P;G9FES KD9;6OK4=AB L<DB>B, F4> 
>4> CD< 6B;89=EF6<SI A4 7DGAF B5N9@ K4EF<J BEF49FES CBEFBSAAO@, 4 
<;@9A9A<9 B5N9@4 CBD A47?S8AB I4D4>F9D<;G9FES <;@9A9A<9@ 9. 

�BQHH<J<9AF CBD<EFBEF< BCD989?SRF CB HBD@G?4@ 

9 = <?< 9 = , 8.98. (3.12) 

3.4.4. ��1$$�&���" �����А!/Щ���/ 

�BQHH<J<9AFB@ 6B8BA4EOM9A<S Sr A4;O64RF EF9C9AP ;4CB?A9A<S B5N9@4 CBD 
6B8B=. 

Sr = , 8. 98. (3.13) 

�BQHH<J<9AF 6B8BA4EOM9A<S 6OK<E?SRF CB HBD@G?9: 

Sr = , 8. 98., (3.14) 

789 W 3 C?BFABEFP 6B8O, D46A4S 1 7/E@3
. 
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3.4.5. �� �������� '�!�А ��А!"�'��!"� �����!"/% 
� #�"�� 

+<E?B@ C?4EF<KABEF< ID A4;O64RF D4;ABEFP 6?4:ABEF9=, EBBF69FEF6GRM<I 
86G@ EBEFBSA<S@ 7DGAF4: A4 7D4A<J9 F9>GK9EF< WL < A4 7D4A<J9 D4E>4FO64A<S 
Wp. 

ID = WL3 Wp , % (3.15) 

#B �"%& 25100-95 WL < Wp 6OD4:4RFES 6 CDBJ9AF4I. 

+<E?B C?4EF<KABEF< I4D4>F9D<;G9F 69?<K<AG <AF9D64?4 6?4:ABEF<, 6 
CD989?4I >BFBDB7B 7?<A<EFO= 7DGAF EBID4AS9F C?4EF<KAB9 EBEFBSA<9. 

3.4.6. �� �������� ���А�А"��/ "��#'�!"� �����!"/% 
� #�"�� 

#B>4;4F9?9@ F9>GK9EF< IL A4;O64RF BFABL9A<9 D4;ABEF9= 6?4:ABEF9=, 
EBBF69FEF6GRM<I 86G@ EBEFBSA<S@ 7DGAF4, 9EF9EF69AAB@G W < A4 7D4A<J9 
D4E>4FO64A<S Wp , > K<E?G C?4EF<KABEF< ID, 

, 8. 98 (3.16) 

#B>4;4F9?P F9>GK9EF< IL <ECB?P;G9FES 8?S K<E?9AAB= BJ9A>< >BAE<EF9AJ<< 
7DGAF4. #BQFB@G A9D98>B 97B 9M9 A4;O64RF < CB>4;4F9?9@ >BAE<EF9AJ<<. 

 

 

�>=B@>;P=O5 2>?@>AO: 

1. �4><9 H<;<K9E><9 I4D4>F9D<EF<>< A4;O64RF 
BEAB6AO@<, 4 >4><9 CDB<;6B8AO@< < CBK9@G? 

2. "F >4><I H4>FBDB6 ;46<E<F C?BFABEFP 7DGAF4, < 
>4><@ @9FB8B@ @B:AB 9T BCD989?<FP? 

3. +FB A4;O64RF 6?4:ABEFPR 7DGAF4 < >4> BA4 
BCD989?S9FES? 

4. +FB I4D4>F9D<;G9F EF9C9AP 6B8BA4EOM9A<S 7DGAF4, < 
6 >4><I CD989?4I BA4 <;@9AS9FES? 

5. �4> BCD989?S9FES 6?4:ABEFP A4 7D4A<J9 
D4E>4FO64A<S? 
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6. �4> BCD989?S9FES 6?4:ABEFP A4 7D4A<J9 F9>GK9EF<? 
7. +FB A4;O64RF C?BFABEFPR EGIB7B 7DGAF4? 
8. +FB A4;O64RF CBD<EFBEFPR 7DGAF4? 
9. +FB A4;O64RF >BQHH<J<9AFB@ CBD<EFBEF< 7DGAF4? 
10. +FB A4;O64RF K<E?B@ C?4EF<KABEF< < 8?S K97B BA 
<ECB?P;G9FES? 

11. +FB A4;O64RF CB>4;4F9?9@ F9>GK9EF< < 8?S K97B BA 
<ECB?P;G9FES? 

 

 

4. �?4EE<H<>4J<S 7DGAFB6 EB7?4EAB 7BEF 25100-95. �DGAFO. �?4EE<H<>4J<S. 

�?S BJ9A>< EFDB<F9?PAOI E6B=EF6 7DGAFB6 CDB<;6B8<FES <I >?4EE<H<>4J<S 
CB �"%& 25100-95 < ABD@<DB64A<9 CB %!<# 2.02.01-83*. �"%& 25100-95 

«�$'!&/. �?4EE<H<>4J<S» D4ECDBEFD4AS9FES A4 6E9 7DGAFO < GEF4A46?<649F 
<I >?4EE<H<>4J<R, CD<@9AS9@GR CD< CDB<;6B8EF69 <A:9A9DAB-
79B?B7<K9E><I <;OE>4A<=, CDB9>F<DB64A<< < EFDB<F9?PEF69. 

�;S =5A2S7=OE 3@C=B>2 >?@545;SRBAS: 

 D4;AB6<8ABEFP CB 7D4AG?B@9FD<K9E>B@G EBEF46G (F45?. �.10 [6] <?< 
F45?. 1.6 CD<?. 1 A4EFBSM<I @9FB8<K9E><I G>4;4A<=); 

 D4;AB6<8ABEFP CB C?BFABEF< E?B:9A<S (F45?. �.17 [6] <?< F45?. 1.5 
CD<?. 1 A4EFBSM<I @9FB8<K9E><I G>4;4A<=); 

 D4;AB6<8ABEFP CB EF9C9A< 6B8BA4EOM9A<S (CB Sr) (F45?. �.10 [6] <?< 
F45?. 1.4 CD<?. 1 A4EFBSM<I @9FB8<K9E><I G>4;4A<=); 

 D4EK9FAB9 EBCDBF<6?9A<9 7DGAF4 R0 (CD<?. 3 [6] <?< F45?. 2.1 CD<?. 2 
A4EFBSM<I @9FB8<K9E><I G>4;4A<=); 

 @B8G?P 89HBD@4J<= 7DGAF4 � (CD<?. 1 [6] <?< F45?. 2.2 CD<?. 2 
A4EFBSM<I @9FB8<K9E><I G>4;4A<=); 

�;S 3;8=8ABOE 3@C=B>2 >?@545;SRBAS: 

 D4;AB6<8ABEFP CB K<E?G C?4EF<KABEF< Ip (F45?. �.11 [6] <?< F45?. 1.1 
CD<?. 1 A4EFBSM<I @9FB8<K9E><I G>4;4A<=); 

 D4;AB6<8ABEFP CB 7D4AG?B@9FD<K9E>B@G EBEF46G < K<E?G 
C?4EF<KABEF< Ip (F45?. �.12 [6] <?< F45?. 1.2 CD<?. 1 A4EFBSM<I 
@9FB8<K9E><I G>4;4A<=); 

 D4;AB6<8ABEFP CB CB>4;4F9?R F9>GK9EF< II (F45?. �.13 [6] <?< F45?. 1.3 
CD<?. 1 A4EFBSM<I @9FB8<K9E><I G>4;4A<=); 
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 D4EK9FAB9 EBCDBF<6?9A<9 7DGAF4 R0 (CD<?. 3 [6] <?< F45?. 2.3 CD<?. 2 
A4EFBSM<I @9FB8<K9E><I G>4;4A<=); 

 @B8G?P 89HBD@4J<= 7DGAF4 � (CD<?. 1 [6] <?< F45?. 2.4 CD<?. 2 
A4EFBSM<I @9FB8<K9E><I G>4;4A<=). 

�@8<5@: 

�4AB: 

%B89D:4A<9 C9EK4AOI K4EF<J (D4;@9D HD4>J<< 7DGAF4 BF 2 8B 0,5 @@) ≥50. 

+<E?B C?4EF<KABEF< Ip=2. 

#B>4;4F9?P F9>GK9EF< IL= 0,5. 

�BQHH<J<9AF CBD<EFBEF< 9=0,7. 

"D95G9FEя: #DB<;69EF< >?4EE<H<>4J<R 7DGAF4 CB �"%& 25100-95 < 
ABD@<DB64A<9 CB %!<# 2.02.01-83*. 

�F69F: 84AAO= 7DGAF 3 EGC9EP C9EK4A<EF4S, C?4EF<KA4S, E D4EK9FAO@ 
EBCDBF<6?9A<9@ R0 =225>#4 < @B8G?9@ 89HBD@4J<< � =13  #4. 

 

4  �%%���"��!�� #"����&���� ����!"%&� � 

�"!%�%&�!*�� ���!�%&/) �"$!/) #"$"� 

1. "�-�� #"�"��!�3 

1.1. #B8 2;06=>ABPR CBDB8O CBA<@4RF EB89D:4A<9 6 9T CBD4I FB7B <?< 
<AB7B >B?<K9EF64 6B8O, G84?S9@B= CD< F9@C9D4FGD9 (105 ± 2)º%. 
#B>4;4F9?S@< 6?4:ABEF< S6?SRFES: 6?4:ABEFP 
CBDB8O, CB?A4S 6?47BT@>BEFP, >BQHH<J<9AF 6B8BA4EOM9A<S < 8D. 
 

1.1.1. �;06=>ABP ?>@>4O W 3 QFB >B?<K9EF6B 6B8O, EB89D:4M9=ES 6 84AAO= 
@B@9AF 6 CBDB89, 6OD4:9AAB9 6 8B?SI 98<A<JO BFABE<F9?PAB @4EEO 
45EB?RFAB EGIB= CBDB8O. +<E?9AAB BA4 
D46A4 BFABL9A<R @4EEO 6B8O 6 CBD4I (m6) > @4EE9 45EB?RFAB EGIB= CBDB8O 
(mF): 
       ,   (1) 

1.1.2. �@8@>4=0S (5AB5AB25==0S) 2;06=>ABP ?>@>4O 3 QFB 6?4:ABEFP 
CBDB8O, BCD989?TAA4S CB CD<DB8AO@ (9EF9EF69AAO@) B5D4;J4@ CBDB8O. 
�9?<K<A4 CD<DB8AB= 6?4:ABEF< S6?S9FES 64:AB= I4D4>F9D<EF<>B= 
H<;<K9E>B7B EBEFBSA<S CBDB8O, BCD989?SRM9= 9T CDBKABEFP < CB6989A<9 CB8 
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EBBDG:9A<S@<. "EB5B9 ;A4K9A<9 6?4:ABEFP <@99F 8?S 7?<A<EFOI CBDB8, 
D9;>B <;@9ASRM<I E6B< 

E6B=EF64 6 ;46<E<@BEF< BF EF9C9A< G6?4:A9A<S. � @9APL9= EF9C9A< QFB 
BFABE<FES > FBA>B;9DA<EFO@ C9E>4@. #D<DB8A4S 6?4:ABEFP S6?S9FES 
>BE69AAO@ CB>4;4F9?9@, A9B5IB8<@O@ 8?S D4EKTF4 C?BFABEF< CBDB8O, 
CBD<EFBEF<, EF9C9A< 6?4:ABEF< < 8D. 
#D<DB8A4S 6?4:ABEFP CBDB8O 3 69?<K<A4 C9D9@9AA4S. 
�E?< A<:9 GDB6AS 7DGAFB6OI 6B8 (6 ;BA9 A4EOM9A<S) BA4 CBKF< A9 @9AS9FES, 
FB 6OL9 GDB6AS 7DGAFB6OI 6B8 (6 ;BA9 4QD4J<<) CD<DB8A4S 6?4:ABEFP 
<;@9AS9FES 6B 6D9@9A<. !45?R84RFES EGFBKAO9, E9;BAAO9 < 7B8B6O9 
>B?954A<S, B5GE?B6?9AAO9 CB7B8AO@< < >?<@4F<K9E><@< H4>FBD4@<. !4 
CD<DB8AGR 6?4:ABEFP B>4;O64RF 6?<SA<9 < <E>GEEF69AAO9 H4>FBDO 3 
BDBL9A<9, 6B8B;45BD < 8D. 
' E>4?PAOI CBDB8 6?4:ABEFP @4?4 < <;@9AS9FES BF 8B?9= CDBJ9AF4 8B C9D6OI 
CDBJ9AFB6. ' CB?GE>4?PAOI CBDB8 CD<DB8A4S 6?4:ABEFP @B:9F 8BEF<74FP 153
20 %, <AB784 5B?99. �?4:ABEFP C9E- 
K4AOI < 7?<A<EFOI CBDB8 6 GE?B6<SI 9EF9EF69AAB7B ;4?974A<S @B:9F 
<;@9ASFPES 6 BK9AP L<DB><I CD989?4I: BF 40 % 6 C9E>4I < 7?<A4I 8B 80390% 

< 5B?99. 
1.1.3. �>;=0S 2;03>T<:>ABP W0 – QFB CD989?PA4S 6?4:ABEFP CBDB8O, 
6B;@B:A4S CD< 84AAB= CBD<EFBEF< CBDB8O: 
         ,  (2) 

 

789 9 3 >BQHH<J<9AF CBD<EFBEF<; 
ρs 3 C?BFABEFP K4EF<J CBDB8O, 7/c@3; 
ρw 3 C?BFABEFP 6B8O, CD<A<@49@4S ρw = 1 7/E@3. 
 

 

1.1.4. �?S 5B?99 CB?AB= I4D4>F9D<EF<>< H<;<K9E>B7B EBEFBSA<S CBDB8O 
A9B5IB8<@B 9MT ;A4FP EF9C9AP ;4CB?A9A<S CBD 6 CBDB89 6B8B=, F.9. A4E>B?P>B 
CB?AB CBDO CBDB8O ;4CB?A9AO 6B8B=. �?S QFB7B < BCD989?S9FES 
>BQHH<J<9AF 6B8BA4EOM9A<S CBDB8O (D4A99 CD<@9AS?<EP F9D@<AO 3
BFABE<F9?PA4S 6?4:ABEFP, EF9C9AP 6?4:ABEF<, >BQHH<J<9AF 6?4:ABEF<). 
�>QDD8F85=B 2>4>=0AOI5=8S Sr 3 CD98EF46?S9F EB5B= BFABL9A<9 
CD<DB8AB= 6?4:ABEF< (W) > CB?AB= 6?47BT@>BEF< CBDB8O (W0): 
         , 
 

#GFT@ @4F9@4F<K9E><I CD9B5D4;B64A<= HBD@G?O (3) >BQHH<J<9AF 
6B8BA4EOM9A<S @B:AB BCD989?<FP >4> BFABL9A<9 B5NT@4 6B8O 6 CBD4I (V6 ) 
> B5M9@G B5NT@G CBD 6 CBDB89 (VC ): 
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        , 
�9?<K<A4 Sr <;@9AS9FES BF Sr = 0 8?S 45EB?RFAB EGI<I CBDB8 8B Sr =1, >B784 
6E9 CBDO 6 CBDB89 CB?ABEFPR ;4ASFO 6B8B=. 
#D< Sr < 1 6 CBD4I CBDB8O >DB@9 6B8O CD<EGFEF6G9F F4>:9 A9>BFBDB9 
>B?<K9EF6B 6B;8GI4. 
1.2. #D< <;@9A9A<< 6?4:ABEF< 7?<A<EFB= CBDB8O <;@9AS9FES 9T 
>BAE<EF9AJ<S. �>=A8AB5=F8S 3 QFB EF9C9AP CB86<:ABEF< CBDB8O (K4EF<J 
CBDB8O) <?< EBCDBF<6?S9@BEFP CBDB8O 6A9LA<@ @9I4A<K9E><@ 
6B;89=EF6<S@ CD< D4;?<KAB= 6?4:ABEF<. �BAE<EF9AJ<S CBDB8 CDBS6?S9FES 
FB?P>B CD< <I 89HBD@4J<<. � ;46<E<@BEF< BF 6?4:ABEF< 7?<A<EFO9 CBDB8O 
<@9RF FD< BEAB6AO9 
HBD@O >BAE<EF9AJ<<: F69D8GR,  C?4EF<K9E>GR < F9>GKGR, 4 F4>:9 DS8 
CDB@9:GFBKAOI HBD@ (E@. F45?. 2). �D4A<J4@ D4;AOI HBD@ >BAE<EF9AJ<< 
EBBF69FEF6GRF I4D4>F9DAO9 ;A4K9A<S  6?4:ABEF<, 
BCD989?SRM<9 @B@9AF  C9D9IB84 CBDB8O <; B8AB7B EBEFBSA<S 
(>BAE<EF9AJ<<) 6 8DG7B9. 
�;0AB8G=>ABP  CBDB8O 3 QFB ECBEB5ABEFP CBDB8O <;@9ASFP CB8 
6B;89=EF6<9@ 6A9LA<I E<? E6BR HBD@G (89HBD@<DB64FPES) 59; D4;DO64  
EC?BLABEF<  < EBID4ASFP CB?GK9AAGR HBD@G CBE?9 CD9>D4M9A<S 89=EF6<S 
6A9LA<I E<?. #DBS6?9A<9 C?4EF<KABEF< 7BDAOI CBDB8 E6S;4AB E <;@9A9A<9@ 
F9@C9D4FGDO, 846?9A<S < 6?4:ABEF<. #D<  BCD989?TAAB@ <;@9A9A<< 
6?4:ABEF< 6 GE?B6<SI B5OKAOI F9@C9D4FGD < 846?9A<= C?4EF<KABEFP 
CD<B5D9F4RF ?<LP 7?<AO, ?TEEO, @9D79?<,  @9?, CBK6O < A9>BFBDO9 
<E>GEEF69AAO9 CBDB8O. !4<5B?99  SD>B C?4EF<KABEFP CDBS6?S9FES 6 
7?<A<EFOI CBDB84I. #?4EF<KABEFP 7?<A<EFOI CBDB8 I4D4>F9D<;G9FES FD9@S 
CB>4;4F9?S@<: 6?4:ABEFPR A4 7D4A<J9 F9>GK9EF<, 6?4:ABEFPR A4 7D4A<J9 
D4E>4FO64A<S < K<E?B@  C?4EF<KABEF<. 
1.2.1. �;06=>ABP =0 3@0=8F5 B5:CG5AB8    3 QFB CB7D4A<KAB9 ;A4K9A<9 
6?4:ABEF<, @9:8G F9>GK9= >BAE<EF9AJ<9= CBDB8O < C?4EF<KAB=. 
1.2.2. �;06=>ABP  =0 3@0=8F5 @0A:0BO20=8S  Wp 3 QFB CB7D4A<KAB9 
;A4K9A<9 6?4:ABEF<, @9:8G C?4EF<KAB= >BAE<EF9AJ<9= CBDB8O < F6TD8B=. 
1.2.3. '8A;>  ?;0AB8G=>AB8 Jp – D4;ABEFP 6?4:ABEF9=, >BAE<EF9AFAOI 
C9D9IB8B6 7?<A<EFB= CBDB8O: 
 

Jp = WL −Wp .                                       (5) 

 

+<E?B C?4EF<KABEF< I4D4>F9D<;G9F <AF9D64? 6?4:ABEF<, 6 >BFBDB@ 
7?<A<EFO9 CBDB8O A4IB8SFES 6 C?4EF<K9E>B@ EBEFBSA<<. +<E?B C?4EF<KABEF< 
6B;D4EF49F 6  CBDB84I E 5B?PL<@  EB89D:4A<9@ 7?<A<EFOI K4EF<J, CBQFB@G 
6E9 7?<A<EFO9 CBDB8O EB7?4EAB >?4EE<H<>4J<< CB �"%& 25100395 

(�$'!&/)  CB8D4;89?SRFES A4 E?98GRM<9 D4;AB6<8ABEF< (F45?. 1). 
 

 

 



38 

 

 

&45?<J4 1 
�;0AA8D8:0F8S 3;8=8ABOE ?>@>4 ?> G8A;C ?;0AB8G=>AB8 (Jp ) 

 

$4;AB6<8ABEFP 7?<A<EFOI 7DGAFB6  

7?<A4  
EG7?<AB>  
EGC9EP  
C9EB>  

Jp > 0,17 

0,17 >Jp > 0,07 

0,07 >Jp > 0,01 

0 

 

1.2.4. %BEFBSA<9 (>BAE<EF9AJ<S) 7?<A<EFOI CBDB8 6 GE?B6<SI 9EF9EF69AAB7B 
;4?974A<S BD<9AF<DB6BKAB BJ9A<649FES  CB CB>4;4F9?R F9>GK9EF< (D4A99 
CD<@9AS?ES  F9D@<A 3 CB>4;4F9?P >BAE<EF9AJ<<). 
�>:070B5;P B5:CG5AB8    3 QFB CD<DB8A4S 6?4:ABEFP CBDB8O, 6OD4:9AA4S 
BFABE<F9?PAB 6?4:ABEF< 7D4A<JO F9>GK9EF< < 6?4:ABEF< 7D4A<JO 
D4E>4FO64A<S. �T  A4IB8SF >4> BFABL9A<9 D4;ABEF< CD<DB8AB= 6?4:ABEF< < 
6?4:ABEF< A4 7D4A<J9 D4E>4FO64A<S > K<E?G C?4EF<KABEF<. 
              = 

       , 

 

#B>4;4F9?P F9>GK9EF< G>4;O649F EF9C9AP CD<5?<:9A<S CD<DB8AB= 6?4:ABEF< 
CBDB8O >  6?4:ABEF< A4 7D4A<J9 D4E>4FO64A<< <?< > 6?4:ABEF< A4  7D4A<J9 
F9>GK9EF<. #B  69?<K<A9    6E9  7?<A<EFO9 CBDB8O EB7?4EAB >?4EE<H<>4J<< 
CB �"%& 25100395 (�$'!&/) CB8D4;89?SRFES A4  E?98GRM<9 
D4;AB6<8ABEF< 
(F45?. 2). 

&45?<J4 2 
 

 

�;0AA8D8:0F8S 3;8=8ABOE ?>@>4 ?> ?>:070B5;R B5:CG5AB8 

(   ) 
 

$4;AB6<8ABEFP 7?<A<EFOI 
7DGAFB6 

#B>4;4F9?P F9>GK9EF<    , 8.9. 
%GC9EP: 
3 F6TD84S 
3 C?4EF<KA4S 
3 F9>GK4S 

 

< 0 

0 3 1 

> 1 

%G7?<A>< < 7?<AO: 
3 F6TD8O9 

3 CB?GF6TD8O9 

 

< 0 

0 3 0,25 
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3 FG7BC?4EF<KAO9 
3 @S7>BC?4EF<KAO9 
3 F9>GK9C?4EF<KAO9 

3 F9>GK<9 

0,25 3 0,50 

0,50 3 0,75 

0,75 3 1,00 

> 1,00 

 

�; F45?. 2 < HBD@G?O (5) 6<8AB, KFB 7?<A<EF4S CBDB84 BFABE<FES > F6TD8O@ 
CD<    < 0, F.9. >B784 9EF9EF69AA4S 6?4:ABEFP CBDB8O @9APL9 6?4:ABEF< A4 
7D4A<J9 D4E>4FO64A<S Wp , > C?4EF<KAO@ 3 CD< 0 <    < 1 < > F9>GK<@ 3 CD<    > 1. 

 

 

 

 

1.3. #?4EF<KABEFP 7?<A<EFOI CBDB8 6 BCD989?TAAB@ <AF9D64?9 6?4:ABEF< 
B5GE?B6?9A4 A4?<K<9@ 6B>DG7 @<A9D4?PAOI 7?<A<EFOI K4EF<J CBDB8O BK9AP 
FBA><I 7<8D4FAOI (6B8AOI) B5B?BK9>. +9@ FB?M9 QF4 B5B?BK>4, F9@ 
C?4EF<KA99 CBDB84. � BEAB6AO@ H4>FBD4@, BCD989?SRM<@ EF9C9AP 
C?4EF<KABEF< 7?<A<EFOI CBDB8, F.9. 6?<SRM<@ A4 FB?M<AG 7<8D4FAB= 
B5B?BK><, BFABESFES: 
1) 7D4AG?B@9FD<K9E><= EBEF46 (CB @9D9 G@9APL9A<S D4;@9D4 K4EF<J 
C?4EF<KABEFP CBDB8O G69?<K<649FES); 
2) @<A9D4?PAO= EBEF46 (D4;?<KAO9 @<A9D4?O CD< B8<A4>B6B= 8<EC9DEABEF< 
B5?484RF D4;?<KAB= C?4EF<KABEFPR, A4<5B?PL9= C?4EF<KABEFPR B5?484RF 
7?<A<EFO9 @<A9D4?O); 
3) I<@<K9E><= EBEF46 7?<A<EFOI @<A9D4?B6; 
4) HBD@4 K4EF<J CBDB8O (A4<5B?PL9= C?4EF<KABEFPR B5?484RF @<A9D4?O, 
<@9RM<9 C?4EF<AK4FGR, K9LG=K4FGR HBD@G); 
5) I<@<K9E><= EBEF46 < >BAJ9AFD4J<S EB?9= 6 6B89 (CD<EGFEF6<9 EB?9= < 
CB6OL9A<9 <I >BAJ9AFD4J<< 6 6B89 EA<:49F C?4EF<KABEFP CBDB8); 
6) E?B:9A<9 CBDB8 3 A4DGL9AAB9 <?< A9A4DGL9AAB9 (6 9EF9EF69AAB@ 
;4?974A<< 7?<AO B5?484RF 7BD4;8B @9APL9= C?4EF<KABEFPR). 
1.4. �;GK9A<9 >BAE<EF9AJ<< CBDB8 <@99F 5B?PLB9 CD4>F<K9E>B9 ;A4K9A<9 
CD<: 
4) BJ9A>9 <I GEFB=K<6BEF< 6 EF9A>4I EFDB<F9?PAOI >BF?B64AB6, 6O9@>4I <  
F.C; 
5) BCD989?9A<< ABD@4F<6AOI 846?9A<= A4 7?<A<EFO9 CBDB8O, CD< 
CDB9>F<DB64A<< HGA84@9AFB6 EBBDG:9A<= A4 A<I; 
6) BJ9A>9 GEFB=K<6BEF< 5BDFB6 >4DP9DB6 < EF9AB> CB8;9@AOI 7BDAOI 
6OD45BFB>. 
1.5. � 84AAB= ?45BD4FBDAB= D45BF9 6?4:ABEFP 7?<A<EFB= CBDB8O (W), 
6?4:ABEFP A4 7D4A<J9 D4E>4FO64A<S (Wp) < 6?4:ABEFP A4 7D4A<J9 F9>GK9EF< 
(WL) A4IB8SFES CGFT@ CDB6989A<S 
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?45BD4FBDAOI <ECOF4A<= 7?<A<EFB= CBDB8O; 8DG7<9 CB>4;4F9?< - 

>BQHH<J<9AF 6B8BA4EOM9A<S (Sr), K<E?B C?4EF<KABEF< (Jp ), CB>4;4F9?P 
F9>GK9EF< (JL ), < CB?A4S 6?47BT@>BEFP CBDB8O (W0 ) 3 
A4IB8SFES D4EKTFAO@ CGFT@. 
 

2. #$��"$/ �  �&�$���/ 

&9IA<K9E><9 69EO E D4;AB69E4@< <?<  Q?9>FBDBAAO9, 5R>EO E >DOL>B=, 
EGL<?PAO= L>4H, 54?4AE<DAO= >BAGE E CB8EF46>B= < K4L9K>B=, Q>E<>4FBD, 
8<EF<??<DB64AA4S 6B84, B5D4;JO 7?<A<EFB= CBDB8O, AB: 8?S C9D9@9L<64A<S 
B5D4;J4 7?<A<EFB= CBDB8O. 
 

 

3. "#$�����!�� ����!"%&� (W) 
���!�%&"� #"$"�/ 

3.1. #B87BFB6>4 < CBE?98B64F9?PABEFP 6OCB?A9A<S D45BF 
3.1.1. �R>E 6;69L<649FES < D9;G?PF4F ;4C<EO649FES 6 F45?. 3. 
3.1.2. � CD9864D<F9?PAB 6;69L9AAO= 5R>E CB@9M49FES B5D4;9J CBDB8O 
@4EEB= 15320 7. 
3.1.3. �;69L<649FES B5D4;9J CBDB8O 6@9EF9 E 5R>EB@ < D9;G?PF4F ;4ABE<FES 6 
F45?. 3. 
3.1.4. �R>E E B5D4;JB@ CB@9M49FES 6 EGL<?PAO= L>4H, 789 B5D4;9J EGL<FES 
8B CB?AB7B G84?9A<S 6?47< CD< F9@C9D4FGD9 
(105 ± 2)º%. 
3.1.5. �R>E E 6OEGL9AAO@ 7DGAFB@ CB@9M49FES 6 Q>E<>4FBD < BI?4:849FES 8B 
>B@A4FAB= F9@C9D4FGDO. 
3.1.6. "I?4:8TAAO= 5R>E E 6OEGL9AAO@ 7DGAFB@ 6;69L<649FES < D9;G?PF4F 
;4ABE<FES 6 F45?. 3. 
3.2. "5D45BF>4 D9;G?PF4FB6 
 

 

 

 

 

3.2.1. $4EKTF 6?4:ABEF< BEGM9EF6?S9FES CB HBD@G?9:              

 

789    3 @4EE4 CGEFB7B 5R>E4;   3 @4EE4 5R>E4 E 6?4:AO@ 7DGAFB@;   3 @4EE4 5R>E4 E EGI<@ 7DGAFB@. 
$9;G?PF4F D4EKTF4 6?4:ABEF< 6 8B?SI 98<A<JO ;4ABE<FES 6 F45?. 3. 
 

 

4. "#$�����!�� �$�!�*/ &��'+�%&� (WL) 
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�D4A<JG F9>GK9EF< E?98G9F BCD989?SFP >4> 6?4:ABEFP <;7BFB6?9AAB= <; 
<EE?98G9@B= 7?<A<EFB= CBDB8O C4EFO, CD< >BFBDB= 54?4AE<DAO= >BAGE 
CB7DG:49FES CB8 89=EF6<9@ EB5EF69AAB7B 69E4 ;4 5 E A4 7?G5<AG 10 @@. 
4.1. #B87BFB6>4 < CBE?98B64F9?PABEFP 6OCB?A9A<S 
4.1.1. #DB54 7?<A<EFB= CBDB8O C9D9ABE<FES 6 K4L9K>G, >G84 8B546?S9FES 
A95B?PLB9 >B?<K9EF6B 6B8O. #DB54 FM4F9?PAB C9D9@9L<649FES E 6B8B=, 
6OD46A<649FES, < K4L9K>4 EF46<FES A4 CB8EF46>G. 
4.1.2. #B69DIABEFP 54?4AE<DAB7B >BAGE4 E@4;O649FES 64;9?<AB@ < >BAGE 
BEFBDB:AB BCGE>49FES A4 6ODB6A9AAGR CB69DIABEFP CDB5O, CB;6B?SS 9@G 
CB7DG:4FPES 6 CDB5G CB8 89=EF6<9@ 

EB5EF69AAB7B 69E4. 
4.1.3. #B7DG:9A<9 >BAGE4 6 CDB5G 6 F9K9A<9 5 E A4 7?G5<AG 10 @@ CB>4;O649F, 
KFB 7DGAF <@99F 6?4:ABEFP, EBBF69FEF6GRMGR 7D4A<J9 F9>GK9EF<. 
4.1.4. �E?< >BAGE CB7DG:49FES 5OEFD99 5 E, FB CDB5G A48B A9@AB7B 
CB8EGL<FP, FM4F9?PAB C9D9@9L<64S, 4 9E?< >BAGE CB7DG:49FES @98?9AA99 5 
E, FB 6 CDB5G 8B546?S9FES A9@AB7B 6B8O, 
CDB54 FM4F9?PAB C9D9@9L<649FES < BCOF E CB7DG:9A<9@ >BAGE4 CB6FBDS9FES. 
4.1.5. #BE?9 B>BAK4A<S BCOF4 BF5<D49FES CDB54 CBDB8O 6 ;4D4A99 
6;69L9AAO= 5R>E < CDB6B8<FES BCD989?9A<9 6?4:ABEF<. 
4.1.6. $9;G?PF4FO ;4ABESFES 6 F45?. 3. 
4.2. "5D45BF>4 D9;G?PF4FB6 
4.2.1. $4EKTF 6?4:ABEF< CDB<;6B8<FES CB HBD@G?9 (6), G>4;4AAB= 6 C. 3.2. 
4.2.2. $9;G?PF4FO D4EKTF4 ;4ABESFES 6 F45?. 3. 
 

5. "#$�����!�� �$�!�*/ $�%��&/��!�3 (WP ) 

�D4A<JG D4E>4FO64A<S (C?4EF<KABEF<) E?98G9F BCD989?SFP >4> 6?4:ABEFP 
CD<7BFB6?9AAB= <; <EE?98G9@B= 7?<A<EFB= CBDB8O C4EFO, CD< >BFBDB= C4EF4, 
D4E>4FO649@4S 6 :7GF 8<4@9FDB@ 3 
@@, A4K<A49F D4EC484FPES A4 >GEBK>< 8?<AB= 3310 @@. 
5.1. #B87BFB6>4 < CBE?98B64F9?PABEFP 6OCB?A9A<S 
5.1.1. "5D4;9J CBDB8O @4EEB= CD<@9DAB 20325 7 D4;@<A49FES, D4EM9C?S9FES < 
D4E>4FO649FES ?48BAPR 6 :7GF<>< 8<4@9FDB@ B>B?B 3 @@. 
5.1.2. �E?< CD< QFB= FB?M<A9 :7GF<>< EBID4ASRF E6S;4AABEFP < 
C?4EF<KABEFP, <I EB5<D4RF 6 >B@B> < 6AB6P D4E>4FO64RF 6 :7GF<>< 
8<4@9FDB@ 3 @@. $4E>4FO64A<9 CDB8B?:4RF 8B F9I CBD, CB>4 
:7GF<>< A9 A4KAGF D4EC484FPES A4 >GEBK>< 8?<AB= 3310 @@. 
5.1.3. $4EC46L<9ES :7GF<>< EB5<D4RFES 6 ;4D4A99 6;69L9AAO= 5R>E < 
CDB6B8<FES BCD989?9A<9 6?4:ABEF< EB7?4EAB C. 3.1 
5.1.4. $9;G?PF4FO 6;69L<64A<S ;4ABESFES 6 (F45?. 3). 
5.2. "5D45BF>4 D9;G?PF4FB6 
5.2.1. $4EKTF 6?4:ABEF< CDB6B8<FES CB HBD@G?9 (6), G>4;4AAB= 6 C. 3.2. 
5.2.2. $9;G?PF4FO D4EKTF4 ;4ABESFES 6 F45?. 3. 
 

&45?<J4 3 
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$9;G?PF4FO BCD989?9A<S 6?4:ABEF<, 7D4A<JO F9>GK9EF< < 7D4A<JO  
D4E>4FO64A<S 
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6B;D4EF, EBEF46, E6B=EF64, @BMABEFP E?B96, GE?B6<S ;4?974A<S < 
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%C?O6O (BC?O6<AO) 3 6OD4:4RFES 6 BC?O64A<< ;9@?SAOI @4EE 6 BF>BE4I 
6O9@B>, A4EOC9=, E?B:9AAOI CD9<@GM9EF69AAB EG7?<A>4@< < 7?<A4@<. 
%C?O6O ;4I64FO64RF ?<LP E4@O9 CB69DIABEFAO9 K4EF< E>?BAB6 < BF>BEB6 
(89DA<AG, CBK6G, 69DIA<= E?B= 6O69FD<6L9=ES CBDB8O). 

�9B?B7<K9E>4S 89SF9?PABEFP CB8;9@AOI 6B8 

!4 EFDB<F9?PEF6B C47G5AB9 6?<SA<9 B>4;O649F D4;DGL<F9?PA4S D45BF4 
CB8;9@AOI 6B8, KFB CD<6B8<F > EA<:9A<R GEFB=K<6BEF< 7BDAOI CBDB8, 
;4?974RM<I CB8 HGA84@9AF4@< ;84A<= < EBBDG:9A<=. �; D4;DGL<F9?PAOI 
CDBJ9EEB6 A4<5B?PL99 ;A4K9A<9 <@9RF EGHHB;<S, >4DEF, C?O6GAO. 

�4DEF 3 CDBJ9EE D4EF6BD9A<S < 6OM9?4K<64A<S D4EF6BD<@OI 7BDAOI CBDB8 
(>4D5BA4FO, EG?PH4FO, 74?B<8O) CB69DIABEFAO@< < CB8;9@AO@< 6B84@< < 



54 

 

S6?9A<S 6E?98EF6<9 QFB7B 6B;A<>4RM<9 (>4DEFB6O9 CGEFBFO, C9M9DO, 
6BDBA><, >4DO < F.8.). 

#B GE?B6<S@ ;4?974A<S CBDB8 CB BFABL9A<R > CB69DIABEF< ;9@?< 
6O89?S9FES 864 F<C4 >4DEF4: BF>DOFO= (CB69DIABEFAO=) < ;4>DOFO= 

(7?G5<AAO=). � ;46<E<@BEF< BF EBEF464 CBDB8 6O89?SRFES ?<FB?B7<K9E><9 
F<CO >4DEF4: >4D5BA4FAO=, EG?PH4FAO=, EB?SAO=. 

�B;A<>AB69A<9 < D4;6<F<9 >4DEFB6B7B CDBJ9EE4 B5GE?B6?9AB, >DB@9 
ECBEB5ABEF< CBDB8 > D4EF6BD9A<R, A4?<K<9@ CD<FBKAB= 6B8O, EF9C9A< 9T 
@<A9D4?<;4J<<, 79B?B7<K9E><@ EFDB9A<9@ GK4EF>4 ;4EFDB=><, D9?P9HB@, 
FD9M<AB64FBEFPR CBDB8 < F.8. 

�B;@B:ABEFP 6B;6989A<S EBBDG:9A<= 6 >4DEFB6B@ D4=BA9 D97G?<DG9FES 
EDB>B@ <I E?G:5O, EBEF46B@ < E>BDBEFPR 6OM9?4K<64A<S CBDB8, EF9C9APR 
<I CBD4:9AABEF< CDBJ9EEB@. #D< QFB@ A9B5IB8<@B D4;?<K4FP >4DEF 
89=EF6GRM<= (4>F<6AO=) < CB7D959AAO= (C4EE<6AO=). #D< <;@9A9A<< 
7<8DB79B?B7<K9E><I GE?B6<= C4EE<6AO= >4DEF @B:9F EF4FP 4>F<6AO@. 

%FDB<F9?PEF6B 6 >4DEFB6OI D4=BA4I BEGM9EF6?S9FES FB?P>B CBE?9 
CDB6989A<S DS84 >BAEFDG>F<6AOI <A:9A9DAOI @9DBCD<SF<=, A4CD46?9AAOI 
A4 CB6OL9A<9 GEFB=K<6BEF< < CDBKABEF< CBDB8. 

%GHHB;<S (CB8>4CO64A<9) 3 CDBJ9EE 6O@O64A<S @9?><I K4EF<J <; 7BDAOI 
CBDB8 CBFB>B@ H<?PFDGRM9=ES 6B8O. 

 

 <E. 6.1.%GHHB;<BAA4S CB?BEFP (1) 6 ?9EEB6OI CBDB84I, ;4?974RM<I A4 
E>?BA9 D9?P9H4, E?B:9AAB@ <;69EFAS>4@<-D4>GL9KA<>4@< (2), 3-;84A<S 

�B;A<>AB69A<R EGHHB;<< 5?47BCD<SFEF6GRF E?98GRM<9 GE?B6<S: 

4). D/d>20, 789 D < d 3 8<4@9FD4 86GI E@9:AOI HD4>J<= 7DGAF4; 

5). !4?<K<9 FGD5G?9AFAB7B 86<:9A<S 6B8O, >BFBDO9 6 C9E>4I 6B;A<>49F CD< 
7D48<9AF4I A4CBD4 I>5, CD< QFB@ >D<F<K9E>4S 69?<K<A4 7<8D46?<K9E>B7B 
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7D48<9AF4, BCD989?SRM4S 6B;@B:ABEFP 6B;A<>AB69A<S @9I4A<K9E>B= 
EGHHB;<< CB HBD@G?9: 

, 

789 - G89?PAO= 69E C9E>4,n 3 97B CBD<EFBEFP 6 8B?SI 98<A<JO. 

6). �E?< BFABL9A<9 >BQHH<J<9AF4 H<?PFD4J<< 86GI >BAF4>F<DGRM<I E?B96 
5G89F D46AB 2; 

7). %GHHB;<S CDBF9>49F 6 A98BGC?BFA9AAOI 8B @4>E<@4?PAOI ;A4K9A<= 
7DGAF4I; 

8). �B;A<>AB69A<9 ;A4K<F9?PAOI E<? 7<8DB8<A4@<K9E>B7B 846?9A<S 

, 

789 - C?BFABEFP 6B8O. 

+4EFB EGHHB;<< CD98L9EF6G9F <?< EBCGFEF6G9F CDBJ9EE 6OM9?4K<64A<S <?< 
6OABE4 6 D4EF6BD9AAB@ 6<89 ?97>B- < ED98A9D4EF6BD<@OI EB?9=, F.9. 
EGHHB;<S F9EAB E6S;4A4 E >4DEFB@. 1FB CB;6B?S9F 7B6BD<FP B EGHHB;<BAAB-
>4DEFB6OI CDBJ9EE4I < S6?9A<SI. &4>B@G CDBJ9EEG CB869D:9AO 7?<A<EFO9 
C9E><, ?9EEB6O9 < 8DG7<9 CBDB8O, >BFBDO9 ;4?974RF A4 E>?BA4I D9KAOI 
8B?<A, 6 BF>BE4I EFDB<F9?PAOI >BF?B64AB6, 6 CB8;9@AOI 6OD45BF>4I (@9FDB, 
L4IFO < 8D.). � D9;G?PF4F9 EGHHB;<< 6 CBDB84I CBS6?SRFES CGEFBFO, FB?M< 
CBDB8 GC?BFASRFES, 4 QFB CD<6B8<F > BE984A<R CB69DIABEF< ;9@?< < 
89HBD@4J<S@ CBEFDB9AAOI A4 QF<I GK4EF>4I ;84A<= < EBBDG:9A<=. #D< 
<A:9A9DAB-79B?B7<K9E><I <EE?98B64A<SI EFDB<F9?PAOI C?BM48B> 
A9B5IB8<@B 6OS6<FP ECBEB5ABEFP CBDB8 > EGHHB;<<. �O5BD FB7B <?< <AB7B 
CD<9@4 EFDB<F9?PEF64 ;46<E<F BF 79B?B7<K9E>B7B EFDB9A<S, 79B?B7<K9E>B= 
B5EF4AB6>< EFDB<F9?PAB= C?BM48><, F<C4 < 6<84 7DGAFB6 BEAB64A<=, 
I4D4>F9D4 ;4EB?9A<S, >BAEFDG>J<< B5N9>F4 < F9IA<K9E><I 6B;@B:ABEF9= 
EFDB<F9?PAB= BD74A<;4J<<. 

"EAB6B= 6E9I @9DBCD<SF<= S6?S9FES CD9>D4M9A<9 D4;?<KAO@< CGFS@< 
H<?PFD4J<< 6B8O. 

#?O6GAO 3 6B8BA4EOM9AAO9 C9E><, EGC9E< < 8DG7<9 DOI?O9 E>BC?9A<S, 
ECBEB5AO9 C9D9IB8<FP 6 F9>GK99 EBEFBSA<9 CD< 86<:9A<< 6B8O <?< 
@9I4A<K9E><I 6B;89=EF6<SI (6E>DOF<< 6OD45BF>4@<, >4A464@<, E>64:<A4@<, 
>BF?B64A4@< < 8D.). #9D9IB8 CBDB8 6 C?O6GAAB9 EBEFBSA<9 B5GE?B6?9A 
BFEGFEF6<9@ 6 A<I EFDG>FGDAOI E6S;9= <?< F4><@ <I BE?45?9A<9@, KFB BA< A9 
ECBEB5AO CDBF<6BEFBSFP A4CDS:9A<S@, 6O;O64RM<@ <I 86<:9A<9. "EAB6AB= 
CD<K<AB= C?O6GAAOI E6B=EF6 S6?S9FES 7<8DB8<A4@<K9E>B9 846?9A<9 
CBDB6B= 6B8O, >BFBD4S EB;849FES 6 D9;G?PF4F9 846?9A<S CD< 6E>DOF<< 
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>BF?B64A4. �46?9A<9 6B8O B5GE?46?<649F 86<:9A<9 K4EF<J C9E>4 6 EFBDBAG 
D4;7DG;><, F.9. >BF?B64A4, K4EF<JO C9E>4 6D9@9AAB C9D9IB8SF 6B 6;69L9AAB9 
EBEFBSA<9. 

#?O6GAAO9 C9E>< E<?PAB BE?B:ASRF EFDB<F9?PEF6B 3 ;4F4C?<64RF 
>BF?B64AO, CD<6B8SF > CDB64?4@ CB69DIABEF< ;9@?<, A9F9DC<@O > 
6<5D4J<BAAO@ < 8<A4@<K9E><@ 6B;89=EF6<S@. #D< <;OE>4A<SI BCD989?SRF 
A4?<K<9 C?O6GAAOI C9E>B6, <I F<CO, 79B?B7<K9E>B9 ;4?974A<9. #D< 
EFDB<F9?PEF69 A4 C?O6GAAOI 7DGAF4I BF>4;O64RFES BF GEFDB=EF64 
>BF?B64AB6, CD<@9ASRF E64=AO= 64D<4AF HGA84@9AFB6, CB8BL6G HGA84@9AF4 
A9 8B6B8SF 8B E?BS C?O6GAAOI CBDB8. � 6O5BD9 @9FB84 5BDP5O 64:A9=L99 
;A4K9A<9 <@99F 6<8 C?O6GA4. 

#DBE48BKAO9 CDBJ9EEO 

#DBE48BKABEFP 3 S6?9A<9, I4D4>F9DAB9 6 BEAB6AB@ 8?S ?9EEB6OI CBDB8, 
E6S;4AAB9 E 6B;89=EF6<9@ 6B8O A4 EFDG>FGDG 7DGAF4 E CBE?98GRM<@ 9T 
D4;DGL9A<9@ < GC?BFA9A<9@ 84:9 CB8 69EB@ E4@B7B 7DGAF4 <?< :9 CD< 
EG@@4DAB@ 846?9A<< EB5EF69AAB7B 69E4 < 69E4 EBBDG:9A<S. 

�AF9AE<6ABEFP GC?BFA9A<S ;46<E<F BF I4D4>F9D4 EFDG>FGDAOI E6S;9=, <I 
CDBKABEF<, EBEF464, EB89D:4M<IES EB?9=, 6?4:ABEF<, CBD<EFBEF< CBDB8, 
69?<K<AO A47DG;>< (6 FB@ K<E?9 < EB5EF69AAB7B 69E4 A4 GC?BFASRMGRES 
FB?MG). � ;46<E<@BEF< BF QF<I 89=EF6<S H4>FBDB6 CDBJ9EE GC?BFA9A<S @B:9F 
CDB<EIB8<FP 5OEFDB <?< ;4FS7<64FPES A4 CDB8B?:<F9?PAB9 6D9@S. 1F<@ 
B5NSEAS9FES, KFB CDBE48>< 6 BF89?PAOI E?GK4SI A4K<A4RFES ;A4K<F9?PAB 
CB;:9 G6?4:A9A<S CBDB8O. 

� ;46<E<@BEF< BF 69?<K<AO CDBE48>< 6 GE?B6<SI 89=EF6<S EB5EF69AAB7B 69E4 
7DGAF4 CD< ;4@4K<64A<< CDBE48BKAO9 7DGAFO CB8D4;89?SRF A4 2 F<C4: IF<C 3 
CDBE48>4 BF EB5EF69AAB7B 69E4 7DGAF4 BFEGFEF6G9F <?< A9 CD96OL49F 
5E@, II F<C 3 CDBE48>4 BF EB5EF69AAB7B 69E4 CD96OL49F 5E@. #DBE48BKAO9 
E6B=EF64 K4M9 6E97B CDBS6?SRFES 6 69DIA9= K4EF< ?9EEB6OI CBDB8. #BQFB@G 
8?S EFDB<F9?PAB= BJ9A>< 64:AGR DB?P <7D49F 69?<K<A4 CDBE48><, F.9. 
69?<K<A4 BCGE>4A<S CB69DIABEF< ;9@?<. 

%B6D9@9AAO9 ECBEB5O EFDB<F9?PEF64 A4 ?9EEB6OI CBDB84I CB;6B?SRF 
GEC9LAB CDBF<6B89=EF6B64FP 6B;A<>AB69A<R CDBE48BKAOI S6?9A<=, 
BEB59AAB 6 CBDB84I I F<C4. !4<5B?PL<= QHH9>F 5BDP5O E CDBE48BKABEFPR 
8BEF<749FES CD< >B@5<A<DB64A<< 2-3 D4;?<KAOI @9DBCD<SF<=. 

�O5BD @9DBCD<SF<= CDB<;6B8SF A4 BEAB69 F9IA<>B-Q>BAB@<K9E>B7B 4A4?<;4, 
6 K<E?B H4>FBDB6 >BFBDOI 6IB8SF: 

- F<C CDBE48BKABEF<; 
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- @BMABEFP CDBE48BKAOI FB?M < 69?<K<A4 BFABE<F9?PAB= CDBE48><; 

- >BAEFDG>F<6AO9 BEB59AABEF< ;84A<= < EBBDG:9A<=. 

�E9 @9FB8O CB8D4;89?SRF A4 FD< 7DGCCO: 1) 6B8B;4M<FAO9; 2) 
>BAEFDG>F<6AO9; 3) GEFD4ASRM<9 CDBE48BKAO9 E6B=EF64 CBDB8. 

�040G8 

� >4:8B= CD98?4749@B= 8?S D9L9A<S ;484K9 84AB BC<E4A<9 CBDB8 C?BM48><, 
CDBKABEFP < GEFB=K<6BEFP >BFBDOI EFG89AFO 8B?:AO BJ9A<FP E GK9FB@ <I 
6B;D4EF4, 79A9F<K9E><I, C9FDB7D4H<K9E><I, ?<FB?B7<K9E><I BEB59AABEF9=, 
GE?B6<= ;4?974A<S, @BMABEF<, B56B8A9AABEF<, >?<@4F<K9E><I GE?B6<= F.8. 
#D46<?PAB9 D9L9A<9 CBEF46?9AAB= ;484K< @B:9F 5OFP E6S;4AB E 7D4@BFAO@ 
<ECB?P;B64A<9@ BEB59AABEF9= 79B?B7<K9E>B= ED98O, 9T 8<A4@<>< < BEB59AAB 
CD< 6;4<@B89=EF6<< EB EFDB<F9?PAB= E<EF9@B= A4 6E9@ C9D<B89 9T 
Q>EC?G4F4J<<. 

� CDBJ9EE9 EFDB<F9?PEF64 CB8;9@AB7B C9D9IB84 A4 EBE98A9= F9DD<FBD<< 5O? 
CBA<:9A GDB69AP 7DGAFB6OI 6B8 ('��), KFB CD<69?B > B5D4;B64A<R CDB64?4 
A4 C?BM48>9 ;4EFDB=><. % J9?PR 6OSEA9A<S CD<K<A CDB64?4 5O?< CDB5GD9AO 
FD< E>64:<AO A4 D4EEFBSA<< 25 @ 8DG7 BF 8DG74. "C<E4A<9 5GDB6OI E>64:<A 
84AO A<:9. #?BM48>4 7BD<;BAF4?PA4S, DB6A4S, 45EB?RFA4S BF@9F>4 106,5 @.  

1.#BEFDB=F9 79B?B7<K9E><= D4;D9;. "C<L<F9 6E9 CBDB8O, B5NSEA<F9 CD<K<AG 
B5DGL9A<S. �4=F9 D9>B@9A84J<< CB 9T GEFD4A9A<R. "J9A<F9 6B;@B:ABEFP 
84?PA9=L97B EFDB<F9?PEF64. 

 

"C<E4A<9 E>64:<A 

№ E>6. № 
E?Bя 

�B;D4EF 
CBDB8O 

�4<@9AB64A<9 CBDB8O 
�BIABEFP 

E?Bя, @ 

�?G5<A4 ;4?974A<я У��, @ 

EF4F<G9E>B7B 8<A4@<G9E>B7B 

1 2 3 4 5 6 7 

1 1 
2 
3 

aQ2 
C3 
C2 

�9EB> @9?>B;9DA<EFO= 
ED98A9= C?BFABEF<. 

�?<A4 G9DA4я C?BFA4я 
И;69EFAя> FD9I<AB64FO= 

;4>4DEFB64AAO= 

3.0 
2.0 
15,0 

2.0 
2.0 

2.5 
10.0 

2 1 aQ2 
C2 

�9EB> @9?>B;9DA<EFO= 
И;69EFAя> FD9I<AB64FO= 

;4>4DEFB64AAO= 

6 
12 

1.8 
1.8 

9.5 

3 1 
2 

aQ2 
C3 

�9EB> @9?>B;9DA<EFO= 
�?<A4 G9DA4я C?BFA4я 

3.0 
2.0 

1.7 
1.7 

2.3 
10.5 
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3 C2 И;69EFAя> ;4>4DEFB64AAO= 12.0 

2. �84A<9 8?<AB= 50 @ E HGA84@9AF4@< ?9AFBKAB7B F<C4 CBEFDB9AB A4 
Q?R6<4?PAOI 7DGAF4I, CDB=89AAOI E>64:<A4@< 1,2 < 3, 
D4ECB?B:9AAO@< CB BE< ;84A<S A4 D4EEFBSA<< 25 @ B8A4 BF 8DG7B=. �B 
6D9@S EFDB<F9?PEF64 CDB<;BL?4 A9D46AB@9DA4S BE48>4 ;84A<S, 
6O;646L4S BC4EAO9 89HBD@4J<<, 8?S 6OSEA9A<S CD<K<A >BFBDOI 
CDB5GD9A4 6 10 @ BF E>64:<AO 3 8BCB?A<F9?PA4S K9F69DF4S E>64:<A4. 
#BEFDB=F9 79B?B7<K9E><= D4;D9; CB 84AAO@ 5GD9A<S < BCD989?<F9 
CD<K<AG A9D46AB@9DAB= BE48><. 'EF4AB6<F9 BL<5><, >BFBDO9 
8BCGM9AO CD< <A:9A9DAB-79B?B7<K9E><I <;OE>4A<SI < 
CDB9>F<DB64A<< ;84A<S. 

 

"C<E4A<9 5GDB6OI E>64:<A 

№ E>64:<A, 
45E. BF@. 
GEFPя, @ 

�9B?B7<G9E><= 
6B;D4EF 

�BIABEFP 
E?Bя, @ 

�C<E4A<9 7BDAOE CBDB8 

�?G5<A4 ;4?974A<я 
GDB6Aя 6B8O, @ 

CBя6<6-BEя УEF4A-
BEя 

1 2 3 4 5 6 

 

lQ4 
T 

3,0 
3,0 

СG7?<AB> EB I95A9@ 8<454;4 
�<454; E<?PAB 6O69FD9?O= 

FD9I<AB64FO= 
4,0 4,0 

 

lQ4 
T 

3,5 
1,5 

СG7?<AB> EB I95A9@ < E 
64?GA4@< 8<454;4 

�<454; E<?PAB 6O69FD9?O= 
FD9I<AB64FO= 

4,1 4,1 

 

lQ4 
T 

3,5 
0,3 

СG7?<AB> EB I95A9@ < E 
64?GA4@< 8<454;4 

�<454; E<?PAB 6O69FD9?O= 
  

 

deQ4 
T 

10,0 
5,0 

СG7?<AB> EB I95A9@ 8<454;4 
�<454;   

3. 

 

3. !4 D<EGA>9 CDB6989A FBCB7D4H<K9E><= CDBH<?P C?BM48><, BF6989AAB= 
CB8 EFDB<F9?PEF6B CDB@OL?9AAB7B ;84A<S E BK<EFAO@< EBBDG:9A<S@<. 
�ECB?P;GS 84AAO9 5GD9A<S E>64:<A, FBCB7D4H<K9E><= CDBH<?P, 
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CBEFDB=F9 79B?B7<K9E><= D4;D9;. % GK9FB@ 79B?B7<K9E><I GE?B6<= 
C?BM48>< < BID4AO 79B?B7<K9E>B= ED98O D4;@9EF<F9 ;84A<9 D4;@9DB@ 
50I50 @. #B >4DF9 E9=E@<K9E>B7B D4=BA<DB64A<S E9=E@<KABEFP 
F9DD<FBD<< BJ9A<649FES 6 8 54??B6. �EFP ?< 6 CD989?4I D4;D9;4 GK4EF>< 
E <AF9AE<6ABEFPR 9 54??B6? �4=F9 I4D4>F9D<EF<>G 7BDAO@ CBDB84@ 
D4;D9;4 < A4;B6<F9 CDBJ9EEO, EHBD@<DB646L<9 6 K9F69DF<KAO= < 
8BK9F69DF<KAO= C9D<B8O 79B?B7<K9E>GR < 79B@BDHB?B7<K9E>GR 
B5EF4AB6><. 

"C<E4A<9 E>64:<A. 

№ E>64:<A, 
45E. BF@. 
GEFPя, @ 

�9B?B7<G9E><= 
6B;D4EF 

�BIABEFP 
E?Bя, @ 

�C<E4A<9 7BDAOE CBDB8 

�?G5<A4 
;4?974A<я GDB6Aя 

6B8O, @ 

CBя6<6-
BEя 

GEF4A-
BEя 

1 2 3 4 5 6 

 

dQ 
N2 

1,5 
15,0 

СG7?<AB> EB I95A9@ 
�?<A4 C?BFA4я 

1,0 1,0 

 

dQ 
N1 

3,1 
15,0 

СG7?<AB> EB I95A9@ 
�?<A4 C?BFA4я 

0,5 0,5 

 

N1 
N1 

15,4 
2,6 

И;69EFAя> 
�9EG4A<> 

11,3 11,3 

 

aQ3 
N1 

15,7 
2,0 

�9EG4AB-7D46<=AO9 
BF?B:9A<я, EBDBHB 
6B8BCDBA<F49@O9 

�9EG4A<> 

3,3 3,3 

4. �?S 6OSEA9A<S CD<K<A B5D4;B64A<S FD9M<A 6 ;84A<< ?9K95AB7B >BDCGE4 
8?<AB= 180 @ CDB5GD9AO FD< E>64:<AO 68B?P EF9AO, BC<E4A<9 >BFBDOI 84AO 
A<:9 6 F45?<J9. � QFB= :9 F45?<J9 CD<6989AO 7?G5<AO ;4?974A<S GDB6A9= 
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