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1 �!� �!��: �A4?<;4FBD BF7D48G<DB64A < 7B-
FB6 > D45BF9! 

1?9>FDB8O GEF4AB6<FP A4 7<8DBC4A9?P E AB@9-
DB@, EBBF69FEF6GRM<@ AB@9DG, A4A9E9AAB@G A4 >B-
DB5>4I E Q?9>FDB84@<. #D< A96OCB?A9A<< QFB7B 
GE?B6<S 4A4?<;4FBD 8B?:9A 5OFP BF7D48G<DB64A 
;4AB6B! 

 
 

2 �!� �!��: !� )$�!�&0 !�&$���/� 1���-
&$"�/ � «%')" » ����, F4> >4> Q?9>FDB8O CB?AB-
EFPR F9DSRF E6B< I4D4>F9D<EF<>< CD< <I 6OEGL<-
64A<<! 
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$G>B6B8EF6B CB Q>EC?G4F4J<< CD98A4;A4K9AB 8?S <;GK9A<S F9IA<K9E><I I4-
D4>F9D<EF<> 4A4?<;4FBD4 A4FD<S  �$�-1002 (84?99  4A4?<;4FBD) < CD46<? 97B Q>E-
C?G4F4J<<. 

�A4?<;4FBD EBBF69FEF6G9F FD95B64A<S@ F9IA<K9E><I GE?B6<= &' 26.51.53-028-
39232169-2020 (<89AF<KAO &' 4215-028-39232169-2010), >B@C?9>F4 >BAEFDG>FBDE>B= 
8B>G@9AF4J<< �$49.00.000 < �"%& 27987-88 «�A4?<;4FBDO :<8>BEF< CBF9AJ<B@9FD<-
K9E><9 �%#». 

 
1 �!� �!��: �BAEFDG>J<< Q?9>FDB8B6, 5?B>4 CD9B5D4;B64F9?PAB7B < 

7<8DBC4A9?< EB89D:4F EF9>?B. �I !�"�)"�� " "��$���&0 "& '��$"�! 
2 �!� �!��: � <;89?<< <ECB?P;G9FES C?9ABKA4S >?46<4FGD4. ����-

��&0 !���&�3 �!"#"� "%&$/ � #$�� �&� �! 
 
 
 

1 "#�%�!�� � $��"&� 
 
1.1 �4;A4G9A<9 <;89?<S 

 

1.1.1 !4<@9AB64A<9 < B5B;A4K9A<9 <;89?<S 
"5B;A4K9A<9 4A4?<;4FBD4 EBEFB<F <; B5B;A4K9A<S <ECB?A9A<S 4A4?<;4FBD4 < 

B5B;A4K9A<S &'. "5B;A4K9A<9 <ECB?A9A<S 4A4?<;4FBD4: 
 �$�-1002  X . /  X . /  X . 

              

!4<@9AB64A<9 4A4?<;4FBD4            

        �ECB?A9A<9 4A4?<;4FBD4 CB 8<4C4;BAG <;@9D9A<=        

@4EEB6B= >BAJ9AFD4J<< (4>F<6ABEF<) <BAB6 A4FD<S (%Na):        

BF 0,7 8B 1000 @>7/8@3 (59; ;A4>4);        

BF 0,7 8B 3000 @>7/8@3 ‒ «$».        

     
�ECB?A9A<9 4A4?<;4FBD4 CB ECBEB5G @BAF4:4     

5?B>4 CD9B5D4;B64F9?PAB7B:     

M<FB6B= (59; ;A4>4);     

A4EF9AAO= ‒ «1».     

  
�ECB?A9A<9 4A4?<;4FBD4 CB AB@<A4?PAB@G A4CDS:9A<R  

C<F4RM9= E9F< C9D9@9AAB7B FB>4 5?B>4 CD9B5D4;B64F9?PAB7B:  

220 � (59; ;A4>4);  

36 � ‒ «36».  

 
 
#D<@9D B5B;A4K9A<S 4A4?<;4FBD4: 
 
�A4?<;4FBD E 5?B>B@ CD9B5D4;B64F9?PAO@ M<FB6B7B <ECB?A9A<S E 8<4C4;B-

AB@ <;@9D9A<= CNa BF 0,7 8B 1000 @>7/8@3 < A4CDS:9A<9@ C<F4A<S 5?B>4 CD9B5D4;B-
64F9?PAB7B 220 �: 

�A4?<;4FBD A4FD<S �� К-1002 "# 26.51.53-028-39232169-2020. 
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�A4?<;4FBD E 5?B>B@ CD9B5D4;B64F9?PAO@ M<FB6B7B <ECB?A9A<S E 8<4C4;B-
AB@ <;@9D9A<= CNa BF 0,7 8B 3000 @>7/8@3 < A4CDS:9A<9@ C<F4A<S 5?B>4 CD9B5D4;B-
64F9?PAB7B 36 �: 

�A4?<;4FBD A4FD<S �� К-1002 /36 "# 26.51.53-028-39232169-2020. 
 
1.1.2 �A4?<;4FBD CD98A4;A4K9A 8?S <;@9D9A<= @4EEB6B= >BAJ9AFD4J<< (4>-

F<6ABEF<) <BAB6 A4FD<S < F9@C9D4FGDO (ð%) 6B8AOI D4EF6BDB6. 
1.1.3 "5?4EFP CD<@9A9A<S – A4 B5N9>F4I F9C?B6B= QA9D79F<><. 
1.1.4 &<C <;@9D<F9?PAB7B CD9B5D4;B64F9?S (6 84?PA9=L9@ CD9B5D4;B64F9?P): 
 D45BF4RM<= E KG6EF6<F9?PAO@ Q?9@9AFB@ 8?S <;@9D9A<= 4>F<6ABEF< 

<BAB6 A4FD<S (pNa); 

 E 74?P64A<K9E><@ D4;89?9A<9@ 6IB84 < 6OIB84; 
 E GEFDB=EF6B@ <A8<>4J<<; 

 E 86G@S >4A4?4@< <;@9D9A<=; 
 6 6<89 5?B>B6 8?S M<FB6B7B ?<5B A4EF9AAB7B @BAF4:4 < 5?B>4 GE<?<F9?S, 

GEF4A46?<649@B7B A4 M<F9 7<8DBC4A9?<; 
 E CD9B5D4;B64A<9@ D9;G?PF4FB6 <;@9D9A<= 6 GA<H<J<DB64AAO= Q?9>FD<K9-

E><= 6OIB8AB= E<7A4? CBEFBSAAB7B FB>4 < B5@9AB@ <AHBD@4J<9= CB <AF9DH9=EG              
RS-485. 

1.1.5 &<C KG6EF6<F9?PAB7B Q?9@9AF4 2 CDBFBKAO=. 
1.1.6 &<CO CD<@9AS9@OI Q?9>FDB8B6 CD<6989AO 6 F45?<J9 1.1. 

"45?<J4 1.1 
!4;A4K9A<9 
Q?9>FDB84 

&<CO CD<@9AS9@OI 
Q?9>FDB8B6 

�;7BFB6<F9?P 

�BABE9?9>F<6AO= 
Q?9>FDB8, 
KG6EF6<F9?PAO= 
> <BA4@ A4FD<S 
(A4FD<96O= 
Q?9>FDB8) 

1?9>FDB8 EF9>?SAAO= 
1%-10-07 

"�" «�B@9?PE><= ;46B8 
<;@9D<F9?PAOI CD<5BDB6»,  

7. �B@9?P, $� 
1?9>FDB8 <BABE9?9>F<6AO= 
EF9>?SAAO= 
1��%-212Na/3 (� 80.7) 

""" 
«�;@9D<F9?PA4S F9IA<>4», 

7.  BE>64 
1?9>FDB8 <BABE9?9>F<6AO=  
�%1?-Na-11-3-R3-80 

(�'#  
«%#" «�A4?<FCD<5BD» 

7. %@B?9AE> 
�BABE9?9>F<6AO= 
Q?9>FDB8, 
KG6EF6<F9?PAO= 
> <BA4@ 6B8BDB84 
(D!-Q?9>FDB8) 

1?9>FDB8 EF9>?SAAO= 
1%�-43-07%$ 

"�" «�B@9?PE><= ;46B8 
<;@9D<F9?PAOI CD<5BDB6»,  

7. �B@9?P, $� 
1?9>FDB8 EF9>?SAAO= 
1%-10601/7(� 80.7) 

""" 
«�;@9D<F9?PA4S F9IA<>4», 

7.  BE>64 
1?9>FDB8 
ED46A9A<S 

1?9>FDB8 6ECB@B74F9?PAO= 
1��-1 3.1 

"�" «�B@9?PE><= ;46B8 
<;@9D<F9?PAOI CD<5BDB6»,  

7. �B@9?P, $� 
1?9>FDB8 ED46A9A<S 
1%D-10103-3,0(�80.4) 

""" 
«�;@9D<F9?PA4S F9IA<>4», 

7.  BE>64 1?9>FDB8 ED46A9A<S 
1%D-10101-3,0(� 80.4) 

� D < @ 9 G 4 A < 9  �B;@B:AB CD<@9A9A<9 8DG7<I Q?9>FDB8B6, I4D4>F9D<EF<>< >B-
FBDOI A9 IG:9 G>4;4AAOI Q?9>FDB8B6. 
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1.1.7 &<C 4A4?<;4FBD4: 
 E CD9864D<F9?PAO@ Q?9>FDBAAO@ GE<?<F9?9@ (5?B>B@ GE<?<F9?S), 74?P64-

A<K9E>< D4;6S;4AAO@ BF 5?B>4 CD9B5D4;B64F9?PAB7B; 
 E 46FB@4F<K9E><@ 8B;<DB64A<9@ CB8M9?4K<64RM97B D9479AF4; 

 E G69?<K9AAO@ @9:7D48G<DB6BKAO@ <AF9D64?B@ (180 EGFB>). 
 
 
1.2 �EAB6AO9 C4D4@9FDO < D4;@9DO 

 
1.2.1 �<8 >?<@4F<K9E>B7B <ECB?A9A<S 4A4?<;4FBD4 2 ')� 4 CB �"%& 15150-69, 

AB CD< QFB@ F9@C9D4FGD4 B>DG:4RM97B 6B;8GI4 CD< Q>EC?G4F4J<< 8B?:A4 5OFP             
BF C?RE 5 °% 8B C?RE 50 °%. 

1.2.2 #B GEFB=K<6BEF< > 6B;89=EF6<S@ F9@C9D4FGDO < 6?4:ABEF< 7DGCC4 <E-
CB?A9A<S 4A4?<;4FBD4 CB �"%& $ 52931-2008 2 �4. 

1.2.3 #B GEFB=K<6BEF< > @9I4A<K9E><@ 6B;89=EF6<S@ 7DGCC4 <ECB?A9A<S 4A4-
?<;4FBD4 CB �"%& $ 52931-2008 2 L1. 

1.2.4 #B GEFB=K<6BEF< > 6B;89=EF6<R 4F@BEH9DAB7B 846?9A<S <ECB?A9A<9 
4A4?<;4FBD4 CB �"%& $ 52931-2008  $1. 

1.2.5 #4D4@9FDO 4A4?<;<DG9@B= ED98O (6B8AOI D4EF6BDB6) 
1.2.5.1 &9@C9D4FGD4 (8<4C4;BA F9@C9D4FGDAB= >B@C9AE4J<<), 

ð%&&&&&&&&&&&&&&&&&&&&&&&&&&&.. BF C?RE 10 8B C?RE 40. 
1.2.5.2 �46?9A<9,  #4 ................................ 0 (D46AB 4F@BEH9DAB@G 846?9A<R). 
1.2.5.3 $4EIB8 K9D9; 7<8DBC4A9?P, 8@3/K .&&..&&&.&&&&..&. BF 3 8B 200; 
1.2.5.4 '89?PA4S Q?9>FD<K9E>4S CDB6B8<@BEFP ('1#) 4A4?<;<DG9@B= ED98O A4 

6IB89 7<8DBC4A9?<, B5GE?B6?9AA4S D4EF6BD9AAO@< >B@CBA9AF4@<, ;4 <E>?RK9A<9@ 
CB8M9?4K<64RM97B D9479AF4, < D! 4A4?<;<DG9@B= ED98O EBBF69FEF6GRF                     
F45?<J9 1.2. 

"45?<J4 1.2 
�ECB?A9A<9 
4A4?<;4FBD4 
 �$�- 

�<4C4;BA 
<;@9D9A<= 
%Na, @>7/8@3 

#4D4@9FDO 
4A4?<;<DG9@B= 
ED98O A4 6IB89 
7<8DBC4A9?< 

#B8M9?4K<64RM<= 
D9479AF 

'1#, @>%@/E@, 
A9 5B?99 

D! 

1002, 1002/36, 
1002/1, 1002/1/36 

BF 0,7 8B 1000 5,5 

BF 5,5 
8B 9,3 �@@<4> 1002$, 1002$/36, 

1002$/1, 1002$/1/36 
BF 0,7  

8B 1000 6>?RK. 5,5 

E6. 1000 8B 3000 16,5 

� D < @ 9 G 4 A < 9 – � 4A4?<;<DG9@B= 6B8AB= ED989 8B?:AO BFEGFEF6B64FP 69M9-
EF64, B5D4;GRM<9 A4 CB69DIABEF< @9F4??B6 A9CDB6B8SM<9 C?9A>< < BE48><. 

 

1.2.6 $45BK<9 GE?B6<S Q>EC?G4F4J<< 

1.2.6.1 &9@C9D4FGD4 B>DG:4RM97B 6B;8GI4, ð% &&&..... BF C?RE 5 8B C?RE 50. 
1.2.6.2 "FABE<F9?PA4S 6?4:ABEFP B>DG:4RM97B 6B;8GI4 CD< F9@C9D4FGD9     

C?RE 35 ð% < 5B?99 A<;><I F9@C9D4FGD4I 59; >BA89AE4J<< 6?47<, %, A9 5B?99 ..... 80. 
1.2.6.3 �F@BEH9DAB9 846?9A<9, >#4 (@@ DF. EF.) &&..............& BF 84,0 8B106,7 

(BF 630 8B 800). 
1.2.7 1?9>FD<K9E>B9 C<F4A<9 5?B>4 CD9B5D4;B64F9?PAB7B E 5?B>4@< GE<?<F9-

?S BEGM9EF6?S9FES BF E9F< C9D9@9AAB7B FB>4 A4CDS:9A<9@ 220 ?<5B 36 � 6 ;46<E<-
@BEF< BF <ECB?A9A<S, CD< K4EFBF9 (50 ± 1) �J, E 8BCGE>49@O@ BF>?BA9A<9@ A4CDS:9-
A<S C<F4A<S BF @<AGE 15 8B C?RE 10 %. 
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1.2.8 1?9>FD<K9E>B9 C<F4A<9 5?B>4 46FB@4F<K9E>B7B 8B;<DB64A<S BEGM9EF6-
?S9FES BF E9F< C9D9@9AAB7B FB>4 A4CDS:9A<9@ 220 � CD< K4EFBF9 (50 ± 1) �J E 8B-
CGE>49@O@ BF>?BA9A<9@ A4CDS:9A<S C<F4A<S BF @<AGE 15 8B C?RE 10 % K9D9; <E-
FBKA<> C<F4A<S CBEFBSAAB7B FB>4 �#-1002 E 6OIB8AO@ A4CDS:9A<9@ (24 ± 1) �. 

1.2.9 #BFD95?S9@4S @BMABEFP 
1.2.9.1 #BFD95?S9@4S @BMABEFP 5?B>4 CD9B5D4;B64F9?PAB7B E 5?B>4@< GE<-

?<F9?S, �·�, A9 5B?99 &&&&&&&&&&&&&&..............&&&&&&&&&.. 10. 
1.2.9.2 #BFD95?S9@4S @BMABEFP <EFBKA<>4 C<F4A<S �#-1002 (8?S GEFDB=EF64 

46FB@4F<K9E>B7B 8B;<DB64A<S), �·�, A9 5B?99 &....................................................... 95. 
1.2.10 1?9>FD<K9E>B9 EBCDBF<6?9A<9 <;B?SJ<< E<?B6OI J9C9= C<F4A<S 5?B>4 

CD9B5D4;B64F9?PAB7B @9:8G LFODS@< 6<?>< < >BDCGEB@ 5?B>4 CD9B5D4;B64F9?PAB-
7B,  "@, A9 @9A99: 

 CD< F9@C9D4FGD9 B>DG:4RM97B 6B;8GI4 (20 ñ 5) ð% &&&&&&&&&... 40; 

 CD< F9@C9D4FGD9 B>DG:4RM97B 6B;8GI4 50 ð% ..&&&&&&&&&&&.. 10; 

 CD< F9@C9D4FGD9  B>DG:4RM97B  6B;8GI4 35 ð%   <   BFABE<F9?PAB=   6?4:-
ABEF< 80 % &&&.&&&&&&&&&&&&&&...&&&...................&&&&&.&.. 5. 

1.2.11 1?9>FD<K9E>4S <;B?SJ<S E<?B6OI J9C9= C<F4A<S 5?B>4 CD9B5D4;B64-
F9?PAB7B CB BFABL9A<R > 97B >BDCGEG 6O89D:<649F 6 F9K9A<9 1 @<A <ECOF4F9?PAB9 
A4CDS:9A<9 1,5 >� E<AGEB<84?PAB7B C9D9@9AAB7B FB>4 K4EFBFB= 50 �J 6 ABD@4?PAOI 
GE?B6<SI CD<@9A9A<S. 

1.2.12 1?9>FD<K9E>B9 EBCDBF<6?9A<9 @9:8G 6A9LA9= >?9@@B= ;4M<FAB7B ;4-
;9@?9A<S 5?B>4 CD9B5D4;B64F9?PAB7B < 97B >BDCGEB@, "@, A9 5B?99 .................... 0,1. 

1.2.13 �A4?<;4FBD B59EC9K<649F A4EFDB=>G A4 C4D4@9FDO Q?9>FDB8AB= E<EF9-
@O, >B784 C4D4@9FDO D!-Q?9>FDB84 EBBF69FEF6GRF CD<6989AAO@ 6 F45?<J9 1.3. 
"45?<J4 1.3 

�DGF<;A4 6B8BDB8AB= I4D4>F9D<EF<>< 
6 99 ?<A9=AB= K4EF<, @�/D!, A9 @9A99 

�BBD8<A4FO <;BCBF9AJ<4?PAB= FBK>< 
D!-Q?9>FDB84 

�i, @� pHi, D! 

2 57,0 (CD< F9@C9D4FGD9 20 ð%)  25 ñ 30 7,0 ñ 0,3 

 

1.2.14 �454D<FAO9 D4;@9DO, @4EE4 BEAB6AOI G;?B6 4A4?<;4FBD4 EBBF69FEF6G-
RF ;A4K9A<S@, CD<6989AAO@ 6 F45?<J9 1.4. 

"45?<J4 1.4 
�ECB?A9A<9 
4A4?<;4FBD4 
 �$�- 

!4<@9AB64A<9 
G;?B6 

�454D<FAO9 
D4;@9DO, 

@@, A9 5B?99 

 4EE4, 
>7, 

A9 5B?99 
1002, 1002/36, 
1002$, 1002$/36 

�?B> CD9B5D4;B64F9?PAO= 
M<FB6B7B <ECB?A9A<S 
(59; >459?S) 

252146115 

2,60 
1002/1, 1002/1/36, 
1002$/1, 1002$/1/36 

�?B> CD9B5D4;B64F9?PAO= 
A4EF9AAB7B <ECB?A9A<S 
(59; >459?S) 

26617095 

1002, 1002/36, 
1002/1, 1002/1/36, 
1002$, 1002$/36, 
1002$/1, 1002$/1/36 

�<8DBC4A9?P �#-1002 300650200 5,00 

1002, 1002/36, 
1002/1, 1002/1/36, 
1002$, 1002$/36, 
1002$/1, 1002$/1/36, 

�EFBKA<> C<F4A<S �#-1002 
(59; >459?9=) 160160100 1,00 
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1.2.15 #B>4;4F9?< A489:ABEF<: 
 ED98ASS A4D45BF>4 A4 BF>4; (;4 <E>?RK9A<9@ Q?9>FDB8B6), K, A9 @9A99 ..... 40000; 

 ED98A99 6D9@S 6BEEF4AB6?9A<S D45BFBECBEB5ABEF<, K, A9 5B?99 &............. 2; 

 ED98A<= EDB> E?G:5O 4A4?<;4FBDB6 (E GK9FB@ ;4@9AO Q?9>FDB8B6), ?9F,         
A9 @9A99 ............................................................... ............................................... 10. 

1.2.16 %F9C9AP ;4M<FO G;?B6 4A4?<;4FBD4, B59EC9K<649@4S B5B?BK>B= CB 
�"%& 14254-2015, EBBF69FEF6G9F F45?<J9 1.5. 

"45?<J4 1.5 

!4<@9AB64A<9 G;?B6 %F9C9AP ;4M<FO  
CB �"%& 14254-2015 (>B8 IP) 

�?B> CD9B5D4;B64F9?PAO= IP65 
�EFBKA<> C<F4A<S �#-1002 IP32 
�<8DBC4A9?P �#-1002:  
– 5?B> GE<?<F9?S �'-1002; IP62 
– 5?B> 46FB@4F<K9E>B7B 8B;<DB64A<S ���-1002; IP32 
– >B@CD9EEBD �-1002. IP41 

 
 
1.3 "9EA<G9E><9 E4D4>F9D<EF<>< 

 

1.3.1 �<4C4;BA <;@9D9A<= @4EEB6B= >BAJ9AFD4J<< (4>F<6ABEF<)  <BAB6  
A4FD<S (%Na) EBBF69FEF6G9F F45?<J9 1.6. 

"45?<J4 1.6 

�ECB?A9A<9 4A4?<;4FBD4  �$�- �<4C4;BA <;@9D9A<=, @>7/8@3 

1002, 1002/36, 1002/1, 1002/1/36 BF 0,7 8B 1000 
1002$, 1002$/36, 1002$/1, 1002$/1/36 BF 0,7 8B 3000 

 

1.3.2 #D989?O 8BCGE>49@B= BEAB6AB= 45EB?RFAB= CB7D9LABEF< 4A4?<;4FBD4 CD< 
<;@9D9A<< %Na CB <A8<>4FBDG CD< F9@C9D4FGD9 4A4?<;<DG9@B= ED98O (25,0 ± 0,2) ð% < 
F9@C9D4FGD9 B>DG:4RM97B 6B;8GI4 (20 ± 5) ð% EBBF69FEF6GRF F45?<J9 1.7. 

"45?<J4 1.7 
�ECB?A9A<9  
4A4?<;4FBD4 
 �$�- 

�<4C4;BA  
<;@9D9A<=, 
@>7/8@3 

#D989?O 8BCGE>49@B= BEAB6AB= 
45EB?RFAB= CB7D9LABEF< 4A4?<;4FBD4 
CD< <;@9D9A<< %Na CB <A8<>4FBDG, @>7/8@3 

1002, 1002/36,  
1002/1, 1002/1/36 

BF 0,7 8B 1000 ± (0,5 + 0,12!Na) 

1002$, 1002$/36, 
1002$/1, 1002$/1/36 

BF 0,7  
8B 1000 6>?RK. ± (0,5 + 0,12!Na) 

E6. 1000 8B 3000 ± 0,3!Na 
!Na 2 <;@9D9AAB9 ;A4K9A<9 @4EEB6B= >BAJ9AFD4J<< (4>F<6ABEF<) <BAB6 A4FD<S, 

@>7/8@3. 
 

� D < @ 9 G 4 A < 9 – #D989?O 8BCGE>49@B= F<CB6B= 45EB?RFAB= CB7D9LABEF< 4A4?<-
;4FBD4 <ECB?A9A<=  �$�-1002,  �$�-1002/36,  �$�-1002/1,  �$�-1002/1/36 CD< <;@9D9A<< 
%Na CB <A8<>4FBDG 6 8<4C4;BA9 <;@9D9A<= BF 0,1 8B 1000 @>7/8@3, @>7/8@3 ... ± (0,15 + 0,05%Na). 
 

1.3.3 (GA>J<S CD9B5D4;B64A<S <;@9D9AAB7B ;A4K9A<S !Na, @>7/8@3, 6 GA<H<-
J<DB64AAO= Q?9>FD<K9E><= 6OIB8AB= E<7A4? CBEFBSAAB7B FB>4 (84?99 6OIB8AB= FB>)     
I6OI, @�, EBBF69FEF6G9F 6OD4:9A<S@: 

 8?S 6OIB8AB7B FB>4 6 8<4C4;BA9 BF 4 8B 20 @� A4 A47DG;>9, A9 CD96OL4R-
M9= 500 "@ 
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884C
Na

A4ч
NaNa

С
СC

I
6Oх


 164204

;         (1.1) 

 8?S 6OIB8AB7B FB>4 6 8<4C4;BA9 BF 0 8B 5 @� A4 A47DG;>9, A9 CD96OL4R-
M9= 2 >"@ 

884C
Na

A4ч
NaNa

С
СС

I
6Oх


 550

,         (1.2) 

789 884C
Na

C  – ;89EP < 84?99 – ;4CDB7D4@@<DB64AAO= 8<4C4;BA <;@9D9A<= CNa CB 
FB>B6B@G 6OIB8G, @>7/8@3, BCD989?S9@O= >4> D4;ABEFP @9:8G ;A4K9A<S@< «�"!�*» < 
«!�+��"» ;4CDB7D4@@<DB64AAB7B 8<4C4;BA4 <;@9D9A<= CNa CB FB>B6B@G 6OIB8G; 

A4ч
Na
С  2 ;A4K9A<9 «!�+��"» ;4CDB7D4@@<DB64AAB7B 8<4C4;BA4 <;@9D9A<= CNa 

CB FB>B6B@G 6OIB8G, @>7/8@3. 

1.3.4 #D989?O 8BCGE>49@B= BEAB6AB= 45EB?RFAB= CB7D9LABEF< 4A4?<;4FBD4 CD< 
<;@9D9A<< %Na CB FB>B6B@G 6OIB8G CD< F9@C9D4FGD9 4A4?<;<DG9@B= ED98O (25,0 ± 0,2) 
ð% < F9@C9D4FGD9 B>DG:4RM97B 6B;8GI4 (20 ± 5) ð% EBBF69FEF6GRF F45?<J9 1.8. 

"45?<J4 1.8 
�ECB?A9A<9 
4A4?<;4FBD4 
 �$�- 

�<4C4;BA 
<;@9D9A<=, 
@>7/8@3 

#D989?O 8BCGE>49@B= BEAB6AB= 
45EB?RFAB= CB7D9LABEF< 4A4?<;4FBD4 CD< 
<;@9D9A<< %Na CB FB>B6B@G 6OIB8G, @>7/8@3 

1002, 1002/36,  
1002/1, 1002/1/36 

BF 0,7 8B 1000 ± [(0,5 + 0,002
884C
Na
С ) + 0,12CNa] 

1002$, 1002$/36, 
1002$/1, 1002$/1/36 

BF 0,7  
8B 1000 6>?RK. ± [(0,5 + 0,002

884C
Na
С ) + 0,12CNa] 

E6. 1000 8B 3000 ± (0,002
884C
Na
С  + 0,3!Na) 

 

� D < @ 9 G 4 A < 9 – #D989?O 8BCGE>49@B= F<CB6B= 45EB?RFAB= CB7D9LABEF< <ECB?A9A<= 
 �$�-1002,  �$�-1002/36,  �$�-1002/1,  �$�-1002/1/36 CD< <;@9D9A<< %Na 6 8<4C4;BA9 <;@9-

D9A<= BF 0,1 8B 1000 @>7/8@3 CB FB>B6B@G 6OIB8G, @>7/8@3........... ± [(0,15 + 0,002
884C
Na
С ) + 0,05CNa]. 

 

1.3.5 #D989?O 8BCGE>49@B= 8BCB?A<F9?PAB= 45EB?RFAB= CB7D9LABEF< 4A4?<-
;4FBD4 CD< <;@9D9A<< %Na, 6O;64AAB= <;@9A9A<9@ F9@C9D4FGDO 4A4?<;<DG9@B= 
ED98O 6 8<4C4;BA9 F9@C9D4FGDAB= >B@C9AE4J<< BF C?RE 10 °% 8B C?RE 40 ð% (CB-
7D9LABEFP F9@C9D4FGDAB= >B@C9AE4J<< 4A4?<;4FBD4), EBBF69FEF6GRF F45?<J9 1.9. 
"45?<J4 1.9 

�ECB?A9A<9 
4A4?<;4FBD4 
 �$�- 

�<4C4;BA <;@9D9A<=, 
@>7/8@3 

#D989?O 8BCGE>49@B= 8BCB?A<F9?PAB=  
45EB?RFAB= CB7D9LABEF< 4A4?<;4FBD4, 

@>7/8@3 

1002, 1002/36,  
1002/1, 1002/1/36 

BF 0,7 8B 1000 ± (1,0 + 0,24!Na) 

1002$, 1002$/36, 
1002$/1, 1002$/1/36 

BF 0,7 8B 1000 6>?RK. ± (1,0 + 0,24!Na) 
E6. 1000 8B 3000 ± 0,3!Na 

 
� D < @ 9 G 4 A < 9 – #D989?O 8BCGE>49@B= 8BCB?A<F9?PAB= F<CB6B= 45EB?RFAB= CB-

7D9LABEF< 4A4?<;4FBD4 <ECB?A9A<=  �$�-1002,  �$�-1002/36,  �$�-1002/1,               
 �$�-1002/1/36 CD< <;@9D9A<< %Na 6 8<4C4;BA9 <;@9D9A<= BF 0,1 8B 1000 @>7/8@3, 6O;64A-
AB= <;@9A9A<9@ F9@C9D4FGDO 4A4?<;<DG9@B= ED98O 6 8<4C4;BA9 F9@C9D4FGDAB= >B@C9AE4-
J<< BF C?RE 10 °% 8B C?RE 40 ð%, @>7/8@3 ........................................&&&&&. ± (0,3 + 0,1CNa). 
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1.3.6 #D989?O 8BCGE>49@B= 8BCB?A<F9?PAB= 45EB?RFAB= CB7D9LABEF< 4A4?<-
;4FBD4 CD< <;@9D9A<< %Na, 6O;64AAB= <;@9A9A<9@ F9@C9D4FGDO B>DG:4RM97B 6B;-
8GI4, A4 >4:8O9 ± 10 ð% BF ABD@4?PAB= (20 ñ 5) ð% 6 CD989?4I D45BK97B 8<4C4;BA4 
F9@C9D4FGD BF C?RE 5 °% 8B C?RE 50 ð%, @>7/8@3: 

– CB <A8<>4FBDG &&&&&&&&&&&&&&&&&&..& ± (0,05 + 0,035CNa); 

– CB FB>B6B@G 6OIB8G &&&&&&&...& ± (0,05 + 0,0025
884C
Na
С ) + 0,035CNa. 

1.3.7 �<4C4;BA <;@9D9A<= F9@C9D4FGDO 4A4?<;<DG9@B= ED98O 4A4?<;4FBD4,     
°% &.........................&&&&.&&&&&.&&&.&&&&&...&....&... BF 0 8B C?RE 50. 

1.3.8 #D989?O 8BCGE>49@B= BEAB6AB= 45EB?RFAB= CB7D9LABEF< 4A4?<;4FBD4 
CD< <;@9D9A<< F9@C9D4FGDO 4A4?<;<DG9@B= ED98O CD< F9@C9D4FGD9 B>DG:4RM97B 
6B;8GI4 (20 ± 5) ð%, ð% &&........................................&.&..........................&&&.. ± 0,3. 

1.3.9 #D989?O 8BCGE>49@B= 8BCB?A<F9?PAB= 45EB?RFAB= CB7D9LABEF< 4A4?<-
;4FBD4 CD< <;@9D9A<< F9@C9D4FGDO, 6O;64AAB= <;@9A9A<9@ F9@C9D4FGDO B>DG:4-
RM97B 6B;8GI4, A4 >4:8O9 ± 10 ð% BF ABD@4?PAB= (20 ñ 5) ð% 6 CD989?4I D45BK97B 
8<4C4;BA4 F9@C9D4FGD BF C?RE 5 °% 8B C?RE 50 ð%, °% &&....&...............&&.... ± 0,1. 

1.3.10 �<4C4;BA <;@9D9A<= %Na CD9B5D4;B64F9?S, @>7/8@3 ........ BF 0,1 8B 3000; 
1.3.11 #D989?O 8BCGE>49@B= BEAB6AB= 45EB?RFAB= CB7D9LABEF< CD9B5D4;B-

64F9?S CD< <;@9D9A<< %Na CD< F9@C9D4FGD9 4A4?<;<DG9@B= ED98O (25,0 ± 0,2) ð% < 
F9@C9D4FGD9 B>DG:4RM97B 6B;8GI4 (20 ± 5) ð%, @>7/8@3.................... ± (0,1 + 0,025!Na); 

1.3.12 #D989?O 8BCGE>49@B= CB7D9LABEF< F9@C9D4FGDAB= >B@C9AE4J<< CD9B5D4-
;B64F9?S CD< <;@9D9A<< %Na 6 8<4C4;BA9 BF C?RE 10 °% 8B C?RE 40 ð%,                        
@>7/8@3 ................................................................................................................. ± (0,2 + 0,05!Na). 

1.3.13 #D989?O 8BCGE>49@B= 8BCB?A<F9?PAB= 45EB?RFAB= CB7D9LABEF< CD9-
B5D4;B64F9?S CD< <;@9D9A<< %Na, 6O;64AAB= <;@9A9A<9@ F9@C9D4FGDO B>DG:4RM9-
7B 6B;8GI4, A4 >4:8O9 ± 10 ð% BF ABD@4?PAB= (20 ñ 5) ð% 6 CD989?4I D45BK97B 8<4C4-
;BA4 F9@C9D4FGD BF C?RE 5 °% 8B C?RE 50 ð%, @>7/8@3 &................ ± (0,05 + 0,025!Na). 

1.3.14 #D989?O 8BCGE>49@B= 8BCB?A<F9?PAB= 45EB?RFAB= CB7D9LABEF< CD9-
B5D4;B64F9?S CD< <;@9D9A<< %Na, 6O;64AAB= 6?<SA<9@ EBCDBF<6?9A<S 6 J9C< 
A4FD<96B7B Q?9>FDB84 < 6 J9C< D!-Q?9>FDB84, A4 >4:8O9 500  "@ 6 8<4C4;BA9 <;-
@9A9A<S EBCDBF<6?9A<S BF 0 8B 1000  "@, @>7/8@3&....&&&.. ± (0,025 + 0,0125!Na). 

1.3.15 %F45<?PABEFP CB>4;4A<= CD9B5D4;B64F9?S CD< <;@9D9A<< CNa CD< 6D9-
@9A< A9CD9DO6AB= D45BFO A9 @9A99 24 K A9 IG:9, @>7/8@3&........... ± (0,1 + 0,025!Na). 

1.3.16 �D9@S CDB7D964 CD9B5D4;B64F9?S < GEF4AB6?9A<S F9C?B6B7B D46AB69-
E<S, @<A, A9 5B?99 &.&................................................................................................. 15. 

1.3.17 �D9@S GEF4AB6?9A<S 6OIB8AOI E<7A4?B6 (CB>4;4A<=) CD9B5D4;B64F9?S, 
E, A9 5B?99 ..&&&&&&&.........................&&&&&..&&..&.&&&&................. 10. 

1.3.18 %BEFBSA<9 6OIB84 <;@9D9AAB7B ;A4K9A<S %Na ;4 CD989?O ;4CDB7D4@-
@<DB64AAB7B 8<4C4;BA4 <;@9D9A<= CB FB>B6B@G 6OIB8G ?<5B F9@C9D4FGDO ;4 CD9-
89?O 8<4C4;BA4 <;@9D9A<= EBCDB6B:849FES: 

 6>?RK9A<9@ <A8<>4FBD4 «#�$��$'���» < ;6G>B6B7B E<7A4?4; 
– ED454FO64A<9@ D9?9 C9D97DG;B>; 
– @<74A<9@ A4 Q>D4A9 <A8<>4FBD4 A48C<E< «%Na» ?<5B «°%». 
1.3.19 %BEFBSA<9 6OIB84 <;@9D9AAB7B ;A4K9A<S %Na ;4 A<:ARR <?< 69DIARR 

GEF46>G EBCDB6B:849FES: 
– CBS6?9A<9@ A4 Q>D4A9 B8AB7B <; E<@6B?B6 «  » ?<5B «  »; 
– ED454FO64A<9@ D9?9 GEF46B>. 
1.3.20 �A4?<;4FBD BEGM9EF6?S9F B5@9A <AHBD@4J<9= CB <AF9DH9=EG RS-485. 
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1.4 !BEF46 <;89?<S 

 

%BEF46 4A4?<;4FBD4 CD<6989A 6 F45?<J9 1.10. 

"45?<J4 1.10 
!4<@9AB64A<9 �ECB?A9A<9  �$�- 

1
0
0
2
 

1
0
0

2
/1

 

1
0
0

2
/3

6
 

1
0
0

2
/1

/3
6
 

10
02
$ 

10
02
$/
1 

10
02
$/
36

 

10
02
$/
1/
36

 

�?B> CD9B5D4;B64F9?PAO= 
(M<FB6B9 <ECB?A9A<9) ● ○ ● ○ ● ○ ● ○ 

�?B> CD9B5D4;B64F9?PAO= 
(A4EF9AAB9 <ECB?A9A<9) ○ ● ○ ● ○ ● ○ ● 

�<8DBC4A9?P �#-1002 ● ● ● ● ● ● ● ● 

�EFBKA<> C<F4A<S �#-1002 ● ● ● ● ● ● ● ● 

�459?P EB98<A<F9?PAO= �1002.5 ● ● ● ● ● ● ● ● 

�B@C?9>F @BAF4:AOI K4EF9= 
�$37.03.000 

● ● ● ● ● ● ● ● 

�B@C?9>F <AEFDG@9AF4 < CD<A48?9:ABEF9= 
�$49.05.000 ● ● ● ● ● ● ● ● 

�B@C?9>F @BAF4:AOI K4EF9=  
�$49.06.000 ● ○ ● ○ ● ○ ● ○ 

 

'E?B6AO9 B5B;A4K9A<S: ● – 6IB8<F 6 EBEF46; ○ 2 A9 6IB8<F 6 EBEF46. 
 
 

1.5 #EFDB=EF6B < CD<AF<C D45BFO 

 
1.5.1 "5M<9 E6989A<S B5 4A4?<;4FBD9 

 
�A9LA<= 6<8 4A4?<;4FBD4  �$�-1002 CD98EF46?9A A4 D<EGA>9 1.1. 
�A4?<;4FBD CD98EF46?S9F EB5B= 86GI>4A4?PAO= EF4J<BA4DAO= <;@9D<F9?P-

AO= CD<5BD, EBEFBSM<= <; E?98GRM<I BEAB6AOI K4EF9=: 
– 5?B>4 CD9B5D4;B64F9?PAB7B A4EF9AAB7B <?< M<FB6B7B <ECB?A9A<S; 
– 7<8DBC4A9?< �#-1002; 
– <EFBKA<>4 C<F4A<S �#-1002. 
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� 5?B>G CD9B5D4;B64F9?PAB@G E CB@BMPR D4;N9@AOI >459?9= CB8EB98<ASRF-
ES 7<8DBC4A9?< �#-1002. 

�<8DBC4A9?P @B:9F 5OFP G84?9A4 BF 5?B>4 CD9B5D4;B64F9?PAB7B A4 D4EEFBS-
A<9 8B 5 @ E CB@BMPR >459?S EB98<A<F9?PAB7B �1002.5 ?<5B 8B 100 @ E CB@BMPR 
>459?S EB98<A<F9?PAB7B �1002.L. 

� 5?B>G 46FB@4F<K9E>B7B 8B;<DB64A<S, GEF4AB6?9AAB@G A4 M<F9 7<8DBC4A9?<, 
CB8EB98<AS9FES <EFBKA<> C<F4A<S �#-1002 E 6OIB8AO@ A4CDS:9A<9@ (24 ± 1) �. 

�EFBKA<> C<F4A<S �#-1002 @B:9F 5OFP G84?9A BF 7<8DBC4A9?< A4 D4EEFBSA<9 
8B 5 @. 

�;@9D9AAO9 ;A4K9A<S %Na < F9@C9D4FGDO 6O6B8SFES A4 Q>D4A 7D4H<K9E>B7B 
�� <A8<>4FBD4 (6 84?PA9=L9@ <A8<>4FBD). #D< QFB@ 6B;@B:AO D9:<@O <A8<>4J<< 
;A4K9A<=, <;@9D9AAOI 6 C9D6B@, 6FBDB@ >4A4?4I <?< B8AB6D9@9AAB= <A8<>4J<< 
;A4K9A<= 6 C9D6B@ < 6FBDB@ >4A4?4I. 

�?S G8B5EF64 >BAFDB?S 4A4?<;<DG9@B= ED98O 6 4A4?<;4FBD9 EGM9EF6G9F D9-
:<@ <A8<>4J<< ?B74D<H@<K9E>B7B CB>4;4F9?S 4>F<6ABEF< <BAB6 A4FD<S (pNa) 6 8<4-
C4;BA9 pNa BF 4,36 8B 7,52 (8?S 4A4?<;4FBD4 <ECB?A9A<=  �$�-1002,  �$�-1002/1, 
 �$�-1002/36,  �$�-1002/1/36) < BF 3,88 8B 7,52 (8?S 4A4?<;4FBD4 <ECB?A9A<= 
 �$�-1002$,  �$�-1002$/1,  �$�-1002$/36,  �$�-1002$/1/36), 4 F4>:9 D9:<@ <A-
8<>4J<< 1�% 6 8<4C4;BA9 BF @<AGE 1000 8B C?RE 1000 @�. 

#B >4:8B@G >4A4?G <;@9D9A<= %Na 6 4A4?<;4FBD9 <@99FES 6OIB8AB= FB> 6 
8<4C4;BA4I BF 0 8B 5 @� ?<5B BF 4 8B 20 @�. 'EF4AB6>4 6OIB8AB7B FB>4 CDB<;6B8<F-
ES BF89?PAB 8?S >4:8B7B >4A4?4. !<:ASS (0 ?<5B 4 @�) < 69DIASS (5 ?<5B 20 @�) 
7D4A<JO 8<4C4;BA4 6OIB8AB7B FB>4 EBBF69FEF6GRF ;A4K9A<S@ A4K4?4 < >BAJ4 ;4CDB-
7D4@@<DB64AAB7B CB88<4C4;BA4 <;@9D9A<= %Na (CB 6OIB8AB@G FB>G).  

�BCB?A<F9?PAB > 6OIB8AO@ FB>4@ 6 8<4C4;BA4I BF 0 8B 5 @� ?<5B BF 4              
8B 20 @� 6 @9AR 4A4?<;4FBD4 CD98GE@BFD9A4 6B;@B:ABEFP GEF4AB6>< CB >4:8B@G 
>4A4?G 6OIB8AB7B FB>4 BF 0 8B 20 @�. 

 
 
1.5.2 #D<AJ<C D45BFO 4A4?<;4FBD4 
 
� BEAB6G D45BFO 4A4?<;4FBD4 CB?B:9A CBF9AJ<B@9FD<K9E><= @9FB8 <;@9D9-

A<S 4>F<6ABEF< <BAB6 A4FD<S (CNa) >BAFDB?<DG9@B7B D4EF6BD4. 
1?9>FDB8A4S E<EF9@4 CD< CB7DG:9A<< 6 >BAFDB?<DG9@O= D4EF6BD D4;6<649F 

1�%, ?<A9=AB ;46<ESMGR BF ;A4K9A<S pNa. 
%<7A4? (1�%) E Q?9>FDB8AB= E<EF9@O < E<7A4? E 84FK<>4 F9@C9D4FGDO CB84-

RFES A4 <;@9D<F9?PAO= CD9B5D4;B64F9?P, EBEFBSM<= <; 5?B>4 GE<?<F9?S < 5?B>4 
CD9B5D4;B64F9?PAB7B. � 5?B>9 GE<?<F9?S E<7A4?O GE<?<64RFES < CD9B5D4;GRFES 6 
J<HDB6GR HBD@G < K9D9; >459?P CBEFGC4RF A4 6IB8 5?B>4 CD9B5D4;B64F9?PAB7B. 

�;@9D9AAB9 ;A4K9A<9 1�% Q?9>FDB8AB= E<EF9@O 6 4A4?<;4FBD9 C9D9EK<FO-
649FES 6 ;A4K9A<9 CNa E GK9FB@ F9@C9D4FGDO >BAFDB?<DG9@B7B D4EF6BD4, F.9. 6OCB?-
AS9FES 46FB@4F<K9E>4S F9D@B>B@C9AE4J<S, >BFBD4S >B@C9AE<DG9F <;@9A9A<9 1�% 
Q?9>FDB8AB= E<EF9@O. 

 
 
1.5.3 %BEF46AO9 K4EF< 4A4?<;4FBD4 
 
1.5.3.1 �;>: ?@9>5@47>64B9;P=O9 

 
�?B> CD9B5D4;B64F9?PAO= CDB<;6B8<F CD9B5D4;B64A<9 E<7A4?B6 BF Q?9>FDB8-

AB= E<EF9@O, <A8<>4J<R D9;G?PF4FB6 <;@9D9A<= A4 Q>D4A9 <A8<>4FBD4, CD9B5D4;B-
64A<9 D9;G?PF4FB6 <;@9D9A<= 6 6OIB8AB= FB>, GCD46?9A<9 «EGI<@<» >BAF4>F4@< D9-
?9 < B5@9A <AHBD@4J<9= CB <AF9DH9=EG RS-485. 
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�?B> CD9B5D4;B64F9?PAO= BEGM9EF6?S9F BFB5D4:9A<9 D9;G?PF4FB6 <;@9D9-
A<= E D4;D9L4RM9= ECBEB5ABEFPR 6 EBBF69FEF6<< E F45?<J9= 1.11. 

#<F4A<9 5?B>4 CD9B5D4;B64F9?PAB7B BEGM9EF6?S9FES BF E9F< C9D9@9AAB7B 
FB>4 220 �, 50 �J ?<5B 36 �, 50 �J (6 ;46<E<@BEF< BF <ECB?A9A<S). 
"45?<J4 1.11 
�A8<J<DG9@O= 
C4D4@9FD 

�8<A<J4 
<;@9D9A<= 

�<4C4;BA 
<A8<>4J<< 

$4;D9L4RM4S 
ECBEB5ABEFP 

CNa 

@>7/8@3 
BF 0,0 8B 99,9 0,1 

BF 100 8B 999 1 

@7/8@3 

BF 1,00 8B 9,99 0,01 

BF 10,0 8B 99,9 0,1 

BF 100 8B 999 1 

7/8@3 

BF 1,00 8B 9,99 0,01 

BF 10,0 8B 99,9 0,1 

BF 100 8B 999 1 
DNa – BF 2 9,99 8B 9,99 0,01 

1�% @� BF 2 1000 8B 1000 1 

&9@C9D4FGD4 °% BF 0,0 8B 99,9 0,1 

 
�A9LA<= 6<8 5?B>4 CD9B5D4;B64F9?PAB7B (A4 CD<@9D9 M<FB6B7B <ECB?A9A<S) 

CB>4;4A A4 D<EGA>4I 1.2 < 1.3. 
!4 C9D98A9= C4A9?< 5?B>4 CD9B5D4;B64F9?PAB7B D4ECB?B:9AO: 
 Q>D4A <A8<>4FBD4, CD98A4;A4K9AAO= 8?S <A8<>4J<< <;@9D9AAOI ;A4K9A<= 

CNa, DNa, 1�% < F9@C9D4FGDO, D9:<@B6 D45BFO 4A4?<;4FBD4, 4 F4>:9 8?S D45BFO E 
Q>D4AAO@< @9AR; 

 >ABC>4 «  » 8?S BF>?RK9A<S < 6>?RK9A<S CB8E69F>< Q>D4A4 <A8<>4FBD4; 
 >ABC>< « », « » 8?S C9D986<:9A<S CB EFDB>4@ @9AR 6 D9:<@9 >BAFDB?S < 

<;@9A9A<S C4D4@9FDB6 < 8?S <;@9A9A<S C4D4@9FDB6 A4EFDB=><; 
 >ABC>4 «��!��» 8?S <;@9A9A<S D9:<@4 <A8<>4J<< (B8AB7B >4A4?4 ?<5B 

B5B<I >4A4?B6), 4 F4>:9 8?S A9>BFBDOI BC9D4J<= 6 D9:<@9  �!2; 

 >ABC>4 «
��"�
 �!2 » 8?S 6IB84 6 @9AR (6>?RK9A<S D9:<@4 >BAFDB?S < <;@9A9-

A<S C4D4@9FDB6) < CB8F69D:89A<S 6O5D4AAOI CD< CDB7D4@@<DB64A<< 69?<K<A < D9-
:<@B6 D45BFO; 

 C9D9>?RK4F9?P «%�&0» 8?S 6>?RK9A<S < 6O>?RK9A<S C<F4A<S 5?B>4 CD9-
B5D4;B64F9?PAB7B; 

 E69FB6B= <A8<>4FBD «%�&0», ;9?9AB7B J69F4, 8?S <A8<>4J<< 6>?RK9A<S C<-
F4A<S 5?B>4 CD9B5D4;B64F9?PAB7B; 

 E69FB6B= <A8<>4FBD «#�$��$'���», >D4EAB7B J69F4, 8?S <A8<>4J<< EBEFB-
SA<S C9D97DG;>< ;4CDB7D4@@<DB64AAOI 8<4C4;BAB6 <;@9D9A<= <?< 6OIB84 <;@9-
D9AAB7B ;A4K9A<S F9@C9D4FGDO ;4 CD989?O 8<4C4;BA4. 

 

 

 

 

 

 

 

 

 

 



17 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
<E
GA
B>

 1
.2

 −
 �
?B
> 
CD
9B
5D
4;
B6
4F

9?
PA
O
= 
M
<F

B6
B7
B 
<E
CB
?A
9A
<S
 (6
<8
 E
C9
D9
8<
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K9
A<
= 

 

�?
9@
@
4 

;4
;9
@
?9
A<
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!4 ;48A9= C4A9?< 5?B>4 CD9B5D4;B64F9?PAB7B M<FB6B7B <ECB?A9A<S 6 EBBF-
69FEF6<< E D<EGA>B@ 1.3 (A4 CD<@9D9 4A4?<;4FBD4 <ECB?A9A<S  �$�-1002) < A4 
A<:A9= C4A9?< 5?B>4 CD9B5D4;B64F9?PAB7B A4EF9AAB7B <ECB?A9A<S 6 EBBF69FEF6<< E 
D<EGA>B@ 1.4 (A4 CD<@9D9 4A4?<;4FBD4 <ECB?A9A<S  �$�-1002/1) D4ECB?B:9AO: 

 864 D4;N9@4 «��&+�� �» < «��&+�� �» 8?S CB8>?RK9A<S 7<8DBC4A9?9= > 
5?B>G CD9B5D4;B64F9?PAB@G K9D9; >459?P EB98<A<F9?PAO=; 

 D4;N9@ «&"�"�/� �/)"�, %��!�����*�3, RS-485» 8?S CB8>?RK9A<S 
4A4?<;4FBD4 > 6A9LA9@G GEFDB=EF6G; 

 >?9@@4 «  » 8?S CB8>?RK9A<S ;4M<FAB7B ;4;9@?9A<S > 5?B>G CD9B5D4-
;B64F9?PAB@G; 

 79D@9F<KAO= >459?PAO= 66B8 E9F96B7B >459?S «~220 �  50 �J  10 �·�»        
?<5B «~36 �  50 �J  10 ��» (6 ;46<E<@BEF< BF <ECB?A9A<S 4A4?<;4FBD4). 
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1.5.3.2 �88@>?4=9;P ��-1002 

 
�A9LA<= 6<8 7<8DBC4A9?< �#-1002 CB>4;4A A4 D<EGA>9 1.5. 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 <EGAB> 1.5 − �<8DBC4A9?P ��-1002 
 
 
 
 
 
 
 

�A8<>4FBD 
D4EIB84 

�B@CD9EEBD 
�-1002 

�4FK<> 
F9@C9D4FGDO 

�?B> 46FB@4F<K9E>B7B 
8B;<DB64A<S 
���-1002 

D!-Q?9>FDB8 

!4FD<96O= 
Q?9>FDB8 

&DG5>4 #�) %&-18 

16,02,0; L = 500 @@ 
(E?<6A4S) 

�4FK<> CDB6B8<@BEF< 
�#-1002 

3K9=>4 CDBFBKA4S 

&DG5>4 #�) %&-18 

4,01,5; L = 1000 @@ 
(CB86B8SM4S) 

�@>BEFP  
>BAFDB?PAB7B D4EF6BD4 

�9D:4F9?P 
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�<8D46?<K9E>4S EI9@4 7<8DBC4A9?< �#-1002 CD< CDB6989A<< <;@9D9A<= CB>4-
;4A4 A4 D<EGA>9 1.6. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
'E?B6AO9 B5B;A4K9A<S:  
�1 – SK9=>4 CDBFBKA4S; �2 – E@9E<F9?PA4S SK9=>4; 
�3 – <;@9D<F9?PA4S SK9=>4; 
1 – EF45<?<;4FBD CBFB>4; 2 – H<?PFD (E<AF9CBA); 3 – ;4:<@; 
4 – :<>?9D; 5 – EBEG8 8?S CB8M9?4K<64RM97B D9479AF4 (4@@<4>4); 
6 – >B@CD9EEBD �-1002; 7 – 84FK<> F9@C9D4FGDO; 
8 – 84FK<> CDB6B8<@BEF< �#-1002; 9 – A4FD<96O= Q?9>FDB8; 
10 – D!-Q?9>FDB8; 11 – <A8<>4FBD D4EIB84. 

 <EGAB> 1.6 
 

�A4?<;<DG9@4S ED984 (6B8AO= D4EF6BD) BF CDB5BBF5BDA<>4 CBEFGC49F 6 SK9=-
>G CDBFBKAGR, EBEFBSMGR <;: 

4) EF45<?<;4FBD4 CBFB>4, CD98A4;A4K9AAB7B 8?S: 
− EF45<?<;4J<< CBFB>4 < G84?9A<S <;5OFBKAB7B >B?<K9EF64 4A4?<;<DG9-

@B= ED98O (6B8AB7B D4EF6BD4); 
− @9I4A<K9E>B= BK<EF>< 4A4?<;<DG9@B7B D4EF6BD4; 

5) E@9E<F9?PAB= SK9=><, CD98A4;A4K9AAB= 8?S: 
− A4EOM9A<S 4A4?<;<DG9@B= ED98O (6B8AB7B D4EF6BD4) C4D4@< CB8M9?4-

K<64RM97B D9479AF4; 
− D4;@9M9A<S 84FK<>4 F9@C9D4FGDO; 

6) <;@9D<F9?PAB= SK9=><, CD98A4;A4K9AAB= 8?S: 
− D4;@9M9A<S A4FD<96B7B Q?9>FDB84 < D!-Q?9>FDB84; 
− CDB6989A<S <;@9D9A<=; 
− <A8<>4J<< D4EIB84 4A4?<;<DG9@B= ED98O (6B8AB7B D4EF6BD4) 6 <;@9D<-

F9?PAB= SK9=>9. 
#4DO CB8M9?4K<64RM97B D9479AF4 CB84RFES 6 E@9E<F9?PAGR SK9=>G 8?S CB-

6OL9A<S D! 4A4?<;<DG9@B7B D4EF6BD4. 

    
�1 

�3 

�A4?<;<DG9@4S ED984 
(6B8AO= D4EF6BD) 

 

7 8 9 10 

6 

5 

11 

�2 
1 2 3 4 
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$97G?<DB64A<9 GDB6AS 8B;<DB64A<S CB8M9?4K<64RM97B D9479AF4 CDB<;6B-
8<FES E CB@BMPR GEFDB=EF64 46FB@4F<K9E>B7B 8B;<DB64A<S, EBEFBSM97B <;: 

− >B@CD9EEBD4 �-1002; 
− 5?B>4 46FB@4F<K9E>B7B 8B;<DB64A<S ���-1002; 
− 84FK<>4 CDB6B8<@BEF< �#-1002. 
�A9LA<= 6<8 5?B>4 GE<?<F9?S CB>4;4A A4 D<EGA>9 1.7. 
�A9LA<= 6<8 5?B>4 46FB@4F<K9E>B7B 8B;<DB64A<S (6 84?PA9=L9@ 2 ���) CB-

>4;4A A4 D<EGA>9 1.8. 
!4 C9D98A9= C4A9?< ��� 6 EBBF69FEF6<< E D<EGA>B@ 1.84 D4ECB?B:9AO: 
 Q>D4A <A8<>4FBD4; 
 >ABC>< GCD46?9A<S; 
 E69FB6O9 <A8<>4FBDO; 
 >?RK-6O>?RK4F9?P «��"��$"���» 8?S B7D4A<K9A<S A9E4A>J<BA<DB64A-

AB= @4A<CG?SJ<< >ABC>4@< GCD46?9A<S A4 ?<J96B= C4A9?< ���. 
!4 A<:A9= CB69DIABEF< ��� 6 EBBF69FEF6<< E D<EGA>B@ 1.85 D4ECB?B:9AO 

D4;N9@O 8?S CB8>?RK9A<S: 
– >B@CD9EEBD4 �-1002; 
– 5?B>4 GE<?<F9?S; 
– 84FK<>4 CDB6B8<@BEF< �#-1002; 
– <EFBKA<>4 C<F4A<S �#-1002. 
 
��� CDB<;6B8<F <A8<>4J<R ;A4K9A<S GEF46>< D97G?<DB64A<S 6 GE?B6AOI 98<-

A<J4I. 
!4;A4K9A<9 >ABCB> ��� EBBF69FEF6G9F F45?<J9 1.12. 

"45?<J4 1.12 
�;B5D4:9A<9 
>ABC>< !4;A4K9A<9 >ABC>< �D9@S 

G89D:4A<S, E 
 

�;@9A9A<9 ;A4K9A<S GEF46>< 
6 D9:<@9 «'%&���� χ» 

�B?99 0,5 

 
#9D9>?RK9A<9 D9:<@4 D45BFO: 
«$��"&�», «"%&�!"���» 

?<5B «'%&���� χ» 

 

�>?RK9A<9 ?<5B 
BF>?RK9A<9 ��� 

 
 
 
 
 
 
 
 
 
 
 
 
 

  

$���  



24 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 <EGAB> 1.7 − �?B> GE<?<F9?S 

 

 

$4;N9@ 8?S 
CB8>?RK9A<S > 

��� �459?P 

#DB6B8 
;4;9@?9A<S 

�4FK<> 
F9@C9D4FGDO 

$4;N9@ 
A4FD<96B7B 
Q?9>FDB84 

$4;N9@ 
pH-Q?9>FDB84 

$4;N9@ C<F4A<S < 
C9D984K< 84AAOI 

$4;N9@ BCBDAB7B 
Q?9>FDB84 
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4 – �9D98ASS C4A9?P 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5 – �<8 EA<;G 
 <EGAB> 1.8 − �?B> 46FB@4F<K9E>B7B 8B;<DB64A<S ���-1002 

 

 

$4;N9@ 
(6<?>4 $%�10&�) 
8?S CB8>?RK9A<S 
>B@CD9EEBD4 $4;N9@ 

8?S CB8>?RK9A<S 
84FK<>4 CDB6B8<@BEF< 

�#-1002 

$4;N9@ 
(6<?>4 $%�4&�) 
8?S CB8>?RK9A<S 

�#-1002 

$4;N9@ 
8?S CB8>?RK9A<S 
5?B>4 GE<?<F9?S 

1>D4A 
<A8<>4FBD4 

�?RK- 
6O>?RK4F9?P �ABC>< 

GCD46?9A<S 
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!4;A4K9A<9 E69FB6OI <A8<>4FBDB6 ��� EBBF69FEF6G9F F45?<J9 1.13. 

"45?<J4 1.13 

%69FB6B= <A8<>4FBD !4;A4K9A<9 *69F 

«$��"&�» �A8<>4J<S D9:<@4 «$��"&�» 

�9?9AO= 

«"%&�!"���» �A8<>4J<S D9:<@4 «"%&�!"���» 

«'%&���� χ» �A8<>4J<S D9:<@4 «'%&���� χ» 

«!��$��» 
�A8<>4J<< D45BFO A47D964F9?S, 
GEF4AB6?9AAB7B 6 EBEG89 E  

CB8M9?4K<64RM<@ D9479AFB@ 

«�%&"-�!�� 
$����!&�» 

�A8<>4J<S A98BCGEF<@B7B EA<:9A<S 
>BAJ9AFD4J<< CB8M9?4K<64RM97B 

D9479AF4 
�D4EAO= 

«!�$',�!�� 
$��'��$"��!�3» 

�A8<>4J<S A4DGL9A<S ABD@4?PAB= 
D45BFO GEFDB=EF64 46FB@4F<K9E>B7B 

8B;<DB64A<S C4DB6 CB8M9?4K<64RM97B D94-
79AF4 

 
 

1.5.3.3 �AB>G=8: ?8B4=8S ��-1002 

 
%I9@4 EB98<A9A<= <EFBKA<>4 C<F4A<S �#-1002 CD<6989A4 A4 D<EGA>9 1.9.  

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 <EGAB> 1.9 – !I9@4 EB98<A9A<= <EFBKA<>4 C<F4A<S ��-1002 
 
 

�A9LA<= 6<8 <EFBKA<>4 C<F4A<S �#-1002 CB>4;4A A4 D<EGA>9 1.10. 
 
 
 
 
 
 
 
 
 
 
 
 

(6<8 EB EFBDBAO 
C4=>< >BAF4>FB6) 

$B;9F>4 $%4&� 

%9F96B9 C<F4A<9 
~ 220 �, 50 �J 

�BD<K. %<A. �D4EA. 

�BAF.      5         6                     1         2          3          4 

*9CP      L         N                         –U                 +U 

�EFBKA<> C<F4A<S �#-1002 

 *9CP   GWG   +U  

 �BAF.    3    4    2    1   

$B;9F>4 $%4&� 

2 1 

 
4 

 

3 

 %<A. 
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$4;N9@ 
(DB;9F>4 $%4&�) 

8?S CB8>?RK9A<S > ��� 

�BDCGE 

�459?P E9F96B= 
L = 1,5 @ 

#DB6B8 
EB98<A<F9?PAO= 

L = 5 @ 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 <EGAB> 1.10 – �A9LA<= 6<8 <EFBKA<>4 C<F4A<S ��-1002 
 
 

�459?P E9F96B=: 
− 8?<A4 >459?S, @ ............................................................................................. 1,5; 
− >B?<K9EF6B :<? < AB@<A4?PAB9 E9K9A<9, @@2 ...................................... 3×0,75; 
− CD989?PAO= FB>, � &&&&&&&&&&&&...................&&&................. 10; 
− AB@<A4?PAB9 A4CDS:9A<9 C9D9@9AAB7B FB>4, � ..&...&&.....................& 220. 
#DB6B8 EB98<A<F9?PAO=: 
− 8?<A4 >459?S, @ .........................................................................&&&&...&.. 5; 
− >B?<K9EF6B :<? < AB@<A4?PAB9 E9K9A<9, @@2 ...................................... 2×0,75. 

 
 

1.6 �4D><DB6>4 

 

1.6.1  4D><DB6>4 EBEF46AOI K4EF9= 4A4?<;4FBD4 EBBF69FEF6G9F �"%& 26828-86. 
 

1.6.2 �?B> CD9B5D4;B64F9?PAO= 
 

1.6.2.1 !4 C9D98A9= C4A9?< 5?B>4 CD9B5D4;B64F9?PAB7B A4A9E9AB: 
− A4<@9AB64A<9 4A4?<;4FBD4 < FB64DAO= ;A4>; 
− A4<@9AB64A<9 EFD4AO-<;7BFB6<F9?S. 
1.6.2.2 !4 ;48A9= C4A9?< 5?B>4 CD9B5D4;B64F9?PAB7B M<FB6B7B <ECB?A9A<S < 

A4 A<:A9= CB69DIABEF< 5?B>4 CD9B5D4;B64F9?PAB7B A4EF9AAB7B <ECB?A9A<S G>D9C-
?9A4 F45?<K>4, A4 >BFBDB= A4A9E9AO: 

– FB64DAO= ;A4> < A4<@9AB64A<9 CD98CD<SF<S-<;7BFB6<F9?S; 
– 98<AO= ;A4> B5D4M9A<S CDB8G>J<< A4 DOA>9 �6D4;<=E>B7B Q>BAB@<K9E>B7B 

EBR;4; 
– ;A4> GF69D:89A<S F<C4; 
– A4<@9AB64A<9 < GE?B6AB9 B5B;A4K9A<9 4A4?<;4FBD4; 
– ;46B8E>B= AB@9D 4A4?<;4FBD4 < 7B8 6OCGE>4; 
– D97<EFD4J<BAAO= AB@9D 6 �BEG84DEF69AAB@ D99EFD9 ED98EF6 <;@9D9A<=; 
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– <AF9D64? @9:8G CB69D>4@<; 
– AB@<A4?PAB9 ;A4K9A<9 A4CDS:9A<S Q?9>FD<K9E>B7B C<F4A<S; 
– GE?B6AB9 B5B;A4K9A<9 DB84 Q?9>FD<K9E>B7B FB>4 < AB@<A4?PA4S K4EFBF4 

C9D9@9AAB7B FB>4; 
– E<@6B? «  », B5B;A4K4RM<= >?9@@G ;4M<FAB7B ;4;9@?9A<S. 
1.6.2.3 !4 5B>B6B= CB69DIABEF< 5?B>4 CD9B5D4;B64F9?PAB7B M<FB6B7B <ECB?-

A9A<S < A4 A<:A9= CB69DIABEF< 5?B>4 CD9B5D4;B64F9?PAB7B A4EF9AAB7B <ECB?A9A<S 
G>D9C?9A4 74D4AF<=A4S C?B@54. 

 
 
1.6.3 �<8DBC4A9?P �#-1002 
 

1.6.3.1 !4 M<F9 7<8DBC4A9?< G>D9C?9A4 F45?<K>4, A4 >BFBDB= A4A9E9AO: 
– FB64DAO= ;A4> < A4<@9AB64A<9 CD98CD<SF<S-<;7BFB6<F9?S; 
– A4<@9AB64A<9 < GE?B6AB9 B5B;A4K9A<9 7<8DBC4A9?<; 
– ;46B8E>B= AB@9D 7<8DBC4A9?< < 7B8 6OCGE>4; 
– E<@6B?O «  », B5B;A4K4RM<9 ;4:<@ < 6<AF ;4M<FAB7B ;4;9@?9A<S. 
1.6.3.2 !4 C9D98A9= C4A9?< 5?B>4 46FB@4F<K9E>B7B 8B;<DB64A<S (84?99 ���) 

A4A9E9AO: 
– FB64DAO= ;A4> < A4<@9AB64A<9 CD98CD<SF<S-<;7BFB6<F9?S; 
– A4<@9AB64A<9 ���; 
– @4D><DB6>4, G>4;O64RM4S HGA>J<BA4?PAB9 A4;A4K9A<9 D4;N9@B6. 
1.6.3.3 !4 >BDCGE9 ��� G>D9C?9A4 F45?<K>4, A4 >BFBDB= A4A9E9AO: 
– GE?B6AB9 B5B;A4K9A<9 ���; 
– ;46B8E>B= AB@9D ��� < 7B8 6OCGE>4. 
1.6.3.4 !4 C9D98A9= C4A9?< 5?B>4 GE<?<F9?S A4A9E9AO: 
– FB64DAO= ;A4> < A4<@9AB64A<9 CD98CD<SF<S-<;7BFB6<F9?S; 
– A4<@9AB64A<9 < GE?B6AB9 B5B;A4K9A<9 5?B>4 GE<?<F9?S; 
– @4D><DB6>4, G>4;O64RM4S HGA>J<BA4?PAB9 A4;A4K9A<9 D4;N9@B6. 
1.6.3.5 !4 A<:A9= CB69DIABEF< 5?B>4 GE<?<F9?S A4A9E9A E<@6B? «  », B5B-

;A4K4RM<= 6<AF ;4M<FAB7B ;4;9@?9A<S. 
1.6.3.6 !4 >BDCGE9 <EFBKA<>4 C<F4A<S �#-1002 G>D9C?9A4 F45?<K>4, A4 >BFB-

DB= A4A9E9AO: 
– FB64DAO= ;A4> < A4<@9AB64A<9 CD98CD<SF<S-<;7BFB6<F9?S; 
– A4<@9AB64A<9 < GE?B6AB9 B5B;A4K9A<9 <EFBKA<>4 C<F4A<S; 
– ;46B8E>B= AB@9D <EFBKA<>4 C<F4A<S < 7B8 6OCGE>4; 
– AB@<A4?PAO9 ;A4K9A<S C9D9@9AAB7B (6IB8SM97B) < CBEFBSAAB7B (6OIB8S-

M97B) A4CDS:9A<S. 
1.6.3.7 !4 >BDCGE9 84FK<>4 CDB6B8<@BEF< A4A9E9AO: 
– GE?B6AB9 B5B;A4K9A<9 84FK<>4 CDB6B8<@BEF<; 
– ;46B8E>B= AB@9D 84FK<>4 CDB6B8<@BEF< < 7B8 6OCGE>4. 
1.6.3.8 !4 >459?9 84FK<>4 F9@C9D4FGDO G>D9C?9A4 F45?<K>4, A4 >BFBDB= A4A9-

E9AO ;46B8E>B= AB@9D < 7B8 6OCGE>4. 
1.6.3.9 !4 SK9=>9 CDBFBKAB= G>D9C?9AO F45?<K><, A4 >BFBDOI A4A9E9AO: 
– @4D><DB6>4, G>4;O64RM4S HGA>J<BA4?PAB9 A4;A4K9A<9 LFGJ9DB6; 
– @9EF4 GEF4AB6>< Q?9>FDB8B6. 
1.6.3.10 !4 >B@CD9EEBD9 �-1002 G>D9C?9A4 F45?<K>4, A4 >BFBDB= A4A9E9AO: 
– FB64DAO= ;A4> < A4<@9AB64A<9 CD98CD<SF<S-<;7BFB6<F9?S; 
– A4<@9AB64A<9 < GE?B6AB9 B5B;A4K9A<9 >B@CD9EEBD4; 
– ;46B8E>B= AB@9D >B@CD9EEBD4 < 7B8 6OCGE>4. 

1.6.3.11 !4 A<:A9= CB69DIABEF< >B@CD9EEBD4 �-1002 A4A9E9A E<@6B? «  », 
B5B;A4K4RM<= 6<AF ;4M<FAB7B ;4;9@?9A<S. 
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1.6.3.12 �4D4AF<=A4S C?B@54 A4A9E9A4 A4: 
– >B@CD9EEBD �-1002; 
– ���-1002; 
– 5?B> GE<?<F9?S. 
 
 
1.6.4 &D4AECBDFA4S @4D><DB6>4 
 
1.6.4.1 !4 FD4AECBDFAB= F4D9 (>BDB5>9) A4>?99A4 QF<>9F>4, EB89D:4M4S 

A4<@9AB64A<9 < B5B;A4K9A<9 4A4?<;4FBD4, 84FG GC4>B6><, FB64DAO= ;A4>, F9?9HB-
AO, 48D9E < A4<@9AB64A<9 CD98CD<SF<S-<;7BFB6<F9?S. 

1.6.4.2 !4 FD4AECBDFAB= F4D9 (>BDB5>9) A4A9E9AO @4A<CG?SJ<BAAO9 ;A4><: 
«)DGC>B9. "EFBDB:AB», «�9D9KP BF 6?47<», «�9DI» < «#D989?O F9@C9D4FGDO» CB 
�"%& 14192-96. 

 
 
1.7 #C4>B6>4 

 
1.7.1 'C4>B6>4 B59EC9K<649F EBID4AS9@BEFP 4A4?<;4FBD4 CD< FD4AECBDF<DB-

64A<< < ID4A9A<<. 
1.7.2 #B ;4M<F9 4A4?<;4FBD4 BF >?<@4F<K9E><I H4>FBDB6 6A9LA9= ED98O GC4-

>B6>4 <@99F >4F97BD<R �'-1 CB �"%& 23170-78. 
1.7.3 'C4>B6>4 EBBF69FEF6G9F FD95B64A<S@ �"%& 9.014-78 8?S 7DGCCO <;89?<= ІІІ: 
 64D<4AF 6D9@9AAB= CDBF<6B>BDDB;<BAAB= ;4M<FO ��-0; 

 64D<4AF 6AGFD9AA9= GC4>B6>< �'-4. 
1.7.4 � BF89?PAO9 CB?<QF<?9AB6O9 C4>9FO G>?48O64RFES: 
 5?B> CD9B5D4;B64F9?PAO=; 
 7<8DBC4A9?P; 
 <EFBKA<> C<F4A<S �#-1002; 

 >B@C?9>FO ;4C4EAOI K4EF9=; 
 >B@C?9>FO @BAF4:AOI K4EF9=; 
 >B@C?9>FO <AEFDG@9AF4 < CD<A48?9:ABEF9=; 
 DG>B6B8EF6B CB Q>EC?G4F4J<<, C4ECBDF < GC4>B6BKA4S 698B@BEFP. 
1.7.5 'C4>B6>4 >459?S EB98<A<F9?PAB7B �1002.5 EBBF69FEF6G9F FD95B64A<S@ 

�"%& 18690-2012. 
1.7.6 %BEF46AO9 K4EF< 4A4?<;4FBD4 G>?48O64RFES 6 >4DFBAAGR >BDB5>G E CB-

E?98GRM9= 99 ;4>?9=>B= CB?<@9DAB= ?<C>B= ?9AFB=. 1?9>FDB8O 6 E5BD9 E >DOL>4-
@< �$49.02.204, L4=54@< �$43.02.003 < >B?PJ4@< �$43.02.004 G>?48O64RFES 6 
>4DFBAAO9 >BDB5>< CDB<;6B8<F9?S Q?9>FDB8B6. 

1.7.7 %6B5B8AB9 CDBEFD4AEF6B 6 >BDB5>9 ;4CB?AS9FES 4@BDF<;4J<BAAO@ @4-
F9D<4?B@. 

1.7.8 %DB> EBID4AS9@BEF< 8B C9D9GC4>B6O64A<S D469A EDB>G E?G:5O 4A4?<;4FBD4. 
1.7.9 #9D9GC4>B6O64A<9 4A4?<;4FBD4 CDB6B8<FPES 6 E?GK49 B5A4DG:9A<S 89-

H9>FB6 GC4>B6>< CD< BE@BFD4I 6 CDBJ9EE9 ID4A9A<S <?< CB <EF9K9A<< EDB>4 EBID4-
AS9@BEF< 8B C9D9GC4>B6O64A<S. 

1.7.10 #B EB7?4EB64A<R E ;4>4;K<>B@ 8BCGE>49FES CD<@9ASFP 8DG7<9 6<8O 
>BAE9D64J<< < GC4>B6><. 
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1.8 !D98EF64 <;@9D9A<=, <AEFDG@9AF < CD<A48?9:ABEF< 

 
�?S Q>EC?G4F4J<< 4A4?<;4FBD4 8BCB?A<F9?PAB FD95GRFES ED98EF64 <;@9D9-

A<=, <AEFDG@9AF < CD<A48?9:ABEF<, CD98EF46?9AAO9 6 F45?<J9 1.14, A9 6IB8SM<9 6 
>B@C?9>F CBEF46>< 4A4?<;4FBD4. 
"45?<J4 1.14 

!4<@9AB64A<9 
ED98EF64 

&9IA<K9E><9  
I4D4>F9D<EF<>< 

�B?<K9EF6B, 
LF. 

!4;A4K9A<9 

&9D@B@9FD 
?45BD4FBDAO= 
Q?9>FDBAAO= �&-300 

�<4C4;BA <;@9D9A<=  
BF @<AGE 50 °% 8B C?RE 300 ð%. 
#B7D9LABEFP <;@9D9A<=  
± 0,05 ð%. 

1 

#D<7BFB6?9A<9 
>BAFDB?PAOI 
D4EF6BDB6 

�9EO ?45BD4FBDAO9 
Q?9>FDBAAO9 �1502 

�<4C4;BA 6;69L<64A<S  
BF 0,5 8B 1500 7. 
#B7D9LABEFP 6;69L<64A<S 
A9 5B?99 ± 30 @7 

1 

&9D@BEF4F 
:<8>BEFAO= 
&�-&%-01/26 

�<4C4;BA D97G?<DB64A<S 
F9@C9D4FGDO BF C?RE 10 °% 

8B C?RE 100 ð%. 
#B7D9LABEFP CB889D:4A<S 
F9@C9D4FGDO A9 5B?99 ñ 0,1 ð%. 

1 

 9DA4S >B?54 
2-1000-2 

�"%& 1770-74 1000 E@3 
3 

#D<7BFB6?9A<9 
>BAFDB?PAOI 
D4EF6BDB6  9DA4S >B?54 

C?4EF@4EEB64S 
�"%& 1770-74 1000 E@3, class B 

1 

#<C9F>4 2-1-2-1 �"%& 29227-91 1 E@3,  

CB7D9LABEFP ñ 0,01 E@3 
1 

#<C9F>4 2-1-2-5 �"%& 29227-91 5 E@3,  

CB7D9LABEFP ñ 0,05 E@3 1 
 

#<C9F>4 2-2-50 �"%& 29169-91 50 E@3, 

CB7D9LABEFP ñ 0,1 E@3 1 

%F4A84DF-F<FDO 
8?S CD<7BFB6?9A<S 
B5D4;JB6OI 
5GH9DAOI D4EF6BDB6 
2-7B D4;DS84  
A4 B5N9@ 1000 E@3 

�"%& 8.135-2004, 
D! 1,65; 9,18. 

– 

�D48G<DB6>4 
D!-Q?9>FDB84 

!4FD<= I?BD<EFO=  �"%& 4233-77, I.K. – �D48G<DB6>4 
4A4?<;4FBD4 

CB >BAJ9AFD4J<< 
<BAB6 A4FD<S, 
CD<7BFB6?9A<9 
>BAFDB?PAOI D4E-

F6BDB6 

�@@<4> 6B8AO= �"%& 24147-80, BE. K. 23-5 – 
�<<;BCDBC<?4@<A 
8?S E<AF9;4 

(8.03646.2500), MERCK – 

�<QF<?4@<A CAS No: 109-89-7 – 
�B84 BK<M9AA4S "%& 34-70-953.2-88 – 

 
� D < @ 9 G 4 A < 9 – �BCGE>49FES CD<@9A9A<9 8DG7<I ED98EF6 <;@9D9A<=, <@9RM<I 

4A4?B7<KAO9 <?< ?GKL<9 I4D4>F9D<EF<><. 
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2 �%#"�0�"��!�� #" !��!�+�!�2 
 
2.1 Э>EC?G4F4F<BAAO9 B7D4A<G9A<S 

 
2.1.1 %B5?R84FP D45BK<9 GE?B6<S Q>EC?G4F4J<< < FD95B64A<S > 4A4?<;<DG9-

@B= ED989. 
2.1.2 "59D974FP BF G84DB6 5?B> CD9B5D4;B64F9?PAO=, Q?9>FDB8O < 7<8DBC4-

A9?<, F4> >4> 6 <I >BAEFDG>J<< <ECB?P;B64AO IDGC><9 @4F9D<4?O. 
2.1.3 �;5974FP A4:4F<S >ABCB> 5?B>4 CD9B5D4;B64F9?PAB7B < ��� BEFDO@< 

CD98@9F4@<. 
2.1.4 !9 8BCGE>4FP <;@9D9A<9 CNa, pNa < F9@C9D4FGDO 6 D4EF6BD4I, EB89D:4-

M<I HFBD<EFB6B8BDB8AGR ><E?BFG <?< 99 EB?< < 69M9EF64, B5D4;GRM<9 BE48>< < 
C?9A>< A4 CB69DIABEF< Q?9>FDB8B6, 4 F4>:9 Q>EC?G4F4J<S < ID4A9A<9 Q?9>FDB8B6, 
A9;4CB?A9AAOI Q?9>FDB?<FB@. 

 
�!� �!��: !� �"#'%��&0 )$�!�!�� !�&$���/) 1���&$"�"� � 

«%')" » ����, F4> >4> Q?9>FDB8O CB?ABEFPR F9DSRF E6B< I4D4>F9D<EF<>< 
CD< <I 6OEGL<64A<<! 

 
2.1.5 #D< FD4AECBDF<DB64A<< KG6EF6<F9?PA4S K4EFP A4FD<96OI Q?9>FDB8B6 

8B?:A4 5OFP ;4>DOF4 ;4M<FAO@ >B?C4K>B@ E D4EF6BDB@ A4FD<S F9FD45BD4F4 (�GDO) 
5 %. 

 
 
2.2 #>4;4A<9 @9D 59;BC4EABEF< 

 
2.2.1 �?B> CD9B5D4;B64F9?PAO= 8B?:9A 5OFP GEF4AB6?9A 6 @9EF9, A9 ;4FDG8-

ASRM9@ BF>?RK9A<9 97B BF E9F< C<F4A<S. 
2.2.2 � D45BF9 E 4A4?<;4FBDB@ 8BCGE>49FES C9DEBA4?, <;GK<6L<= DG>B6B8EF6B 

CB Q>EC?G4F4J<< < 89=EF6GRM<9 @9DO 59;BC4EABEF< CD< D45BF9 E I<@<K9E><@< D4E-
F6BD4@<, 4 F4>:9 <@9RM<= 8BCGE> > D45BF9 E Q?9>FDBGEF4AB6>4@< 8B 1000 �. 

 
�!� �!��: ��#$�-��&%3 D45BF4 E 4A4?<;4FBDB@ CD< EASFOI >DOL-

>4I >BDCGE4 5?B>4 CD9B5D4;B64F9?PAB7B < <EFBKA<>4 C<F4A<S �#-1002, 4 F4>:9 
CD< BFEGFEF6<< ;4;9@?9A<S 5?B>4 CD9B5D4;B64F9?PAB7B < 7<8DBC4A9?<! 

 
2.2.3 1?9>FD<K9E><9 J9C<, BEGM9EF6?SRM<9 6A9LA<9 CB8>?RK9A<9 > D4;N9@G 

«&"�"�/� �/)"�, %��!�����*�3, RS-485», 8B?:AO 5OFP 6OCB?A9AO Q>D4A<-
DB64AAO@ >459?9@ ?<5B CDB6B84@<, D4ECB?B:9AAO@< 6 CDB6B8SM<I >459?PAOI :9-
?B54I <?< 6 >459?97BA4I. 

2.2.4 #D< D45BF9 4A4?<;4FBD4 6 >4K9EF69 D9479AF4 <ECB?P;G9FES 4@@<4>. #D< 
ABD@4?PAB@ CD<@9A9A<< 4A4?<;4FBD4 (>B784 B59EC9K9A A9CD9DO6AO= CBFB> CDB5O 
K9D9; SK9=>G CDBFBKAGR < E6B5B8AO= E?<6 CDB5O <; SK9=>< CDBFBKAB=) 6O89?9A<9 
D9479AF4 6 6B;8GI D45BK9= ;BAO BFEGFEF6G9F.  

2.2.5 �4CB?A9A<9 EBEG84 CB8M9?4K<64RM<@ D9479AFB@ CDB<;6B8<FP 6 6OFS:-
AB@ L>4HG. #D< QFB@ E?98G9F CD<@9ASFP @9DO CD98BEFBDB:ABEF< < <A8<6<8G4?P-
AO9 ED98EF64 ;4M<FO CD< D45BF9 E 98><@< ?97>B6BEC?4@9ASRM<@<ES :<8>BEFS@< 6 
EBBF69FEF6<< E F<CB6O@< BFD4E?96O@< ABD@4@<. !9 8BCGE>4FP CBC484A<9 D9479AF4 
6AGFDP BD74A<;@4, A4 >B:G < 6 7?4;4. 

2.2.6 #B@9M9A<9, 789 A4IB8<FES D45BF4RM4S 7<8DBC4A9?P, 8B?:AB 5OFP B5B-
DG8B64AB A9CD9DO6AB 89=EF6GRM9= CD<FBKAB-6OFS:AB= 69AF<?SJ<9=. 
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2.3 �B87BFB6>4 4A4?<;4FBD4 > D45BF9 

 
2.3.1 #B?GK9A<9 4A4?<;4FBD4 
 
#D< CB?GK9A<< 4A4?<;4FBD4 E?98G9F 6E>DOFP GC4>B6>G, CDB69D<FP >B@C?9>F-

ABEFP < G598<FPES 6 EBID4AABEF< GC4>B64AAOI <;89?<=. 
#BE?9 CD95O64A<S 4A4?<;4FBD4 A4 IB?B8AB@ 6B;8GI9 A9B5IB8<@B 6O89D:4FP 

97B CD< >B@A4FAB= F9@C9D4FGD9 A9 @9A99 2 K, CBE?9 K97B @B:AB CD<EFGC<FP > CB87B-
FB6>9 4A4?<;4FBD4 > D45BF9. 

 
 
2.3.2 #B87BFB6>4 5?B>4 CD9B5D4;B64F9?PAB7B 
 
2.3.2.1 УAB4=>6:4 5;>:4 ?@9>5@47>64B9;P=>7> 

 
'EF4AB6<FP 5?B> CD9B5D4;B64F9?PAO= 6 @9EF9, A9 ;4FDG8ASRM9@ BF>?RK9A<9 

97B BF E9F< C<F4A<S. 
$4ECB?B:9A<9 < D4;@9D BF69DEF<= 8?S >D9C?9A<S 5?B>4 CD9B5D4;B64F9?PAB7B 

M<FB6B7B <ECB?A9A<S 6 M<F9  6 EBBF69FEF6<< E D<EGA>B@ 2.1. 
�?B> CD9B5D4;B64F9?PAO= 4A4?<;4FBD4 M<FB6B7B <ECB?A9A<S GEF4AB6<FP E 

6AGFD9AA9= EFBDBAO M<F4. !4>?48>G, 6IB8SMGR 6 >B@C?9>F @BAF4:AOI K4EF9= 
�$49.06.000, GEF4AB6<FP E ?<J96B= EFBDBAO M<F4 6 EBBF69FEF6<< E D<EGA>B@ 2.2. 

�?S >D9C?9A<S 5?B>4 CD9B5D4;B64F9?PAB7B A4 M<F9 (FB?M<AB= 8B 3 @@) @B:-
AB 6BECB?P;B64FPES 6<AF4@<  5×8 E 74=>4@<, 6IB8SM<@< 6 >B@C?9>F @BAF4:AOI K4-
EF9= �$49.06.000. 

$4ECB?B:9A<9 < D4;@9D BF69DEF<= 8?S >D9C?9A<S 5?B>4 CD9B5D4;B64F9?PAB7B 
A4EF9AAB7B <ECB?A9A<S A4 69DF<>4?PAB= CB69DIABEF<  6 EBBF69FEF6<< E D<EGA>B@ 2.3. 

�BAEFDG>J<S 5?B>4 CD9B5D4;B64F9?PAB7B A4EF9AAB7B <ECB?A9A<S CB;6B?S9F 
BEGM9EF6?SFP 97B >D9C?9A<9 A4 D4;?<KAOI 69DF<>4?PAOI CB69DIABEFSI, CBQFB@G 
>D9C9:AO9 <;89?<S 6 >B@C?9>F CBEF46>< A9 6IB8SF. 

�4;9@?<FP >BDCGE 5?B>4 CD9B5D4;B64F9?PAB7B @98AO@ CDB6B8B@ :9?FB-
;9?9AB7B J69F4 E9K9A<9@ A9 @9A99 0,75 @@2, CB8>?RK49@O@ > >?9@@9 ;4;9@?9A<S. 

#B869EF< E9F96B9 C<F4A<9 (6 ;46<E<@BEF< BF <ECB?A9A<S 4A4?<;4FBD4): 
4) ~ 220 �, 50 �J E CB@BMPR CB8>?RK9A<S 6<?>< > LF9CE9?PAB= DB;9F>9 E ;4-

;9@?SRM<@ >BAF4>FB@; 
5) ~ 36 �, 50 �J E CB@BMPR CB8>?RK9A<S > >BAF4>F4@ E9F96B7B >459?S: 
– CDB6B8 >D4EAB7B J69F4 – H4;4; 
– CDB6B8 E<A97B J69F4 – AG?96B= CDB6B8; 
– CDB6B8 :9?FB-;9?9AB7B J69F4 – ;4;9@?9A<9. 
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 <EGAB> 2.1 –  4ECB?B:9A<9 < D4;@9D BF69DEF<= 8?S >D9C?9A<S 
5?B>4 CD9B5D4;B64F9?PAB7B M<FB6B7B <ECB?A9A<S 6 M<F9 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 <EGAB> 2.2 – #EF4AB6>4 5?B>4 CD9B5D4;B64F9?PAB7B M<FB6B7B <ECB?A9A<S 

 

 

-<F E BF69DEF<S@< 
8?S >D9C?9A<S 

�?B> CD9B5D4;B64F9?PAO= 
M<FB6B7B <ECB?A9A<S 

!4>?48>4 

�<AF 
 5×8 

�4=>4  5 

7
3
 

 

1
5

0
 

6 

2 2 6 

2 3 8 

-<F 

5,5 

2 BF6. 
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 <EGAB> 2.3 −  4ECB?B:9A<9 < D4;@9D BF69DEF<= 8?S >D9C?9A<S     
5?B>4 CD9B5D4;B64F9?PAB7B A4EF9AAB7B <ECB?A9A<S 

 
 

2.3.2.2 �=9H=89 ?>8:;RG9=8S 5;>:4 ?@9>5@47>64B9;P=>7> 

 

�!� �!��: #B8>?RK9A<9 6A9LA<I GEFDB=EF6 > 5?B>G CD9B5D4;B64-
F9?PAB@G CDB<;6B8<FP CD< BF>?RK9AAB@ C<F4A<< 6A9LA<I GEFDB=EF6 < 5?B>4 
CD9B5D4;B64F9?PAB7B! 

 
�A9LA<9 CB8>?RK9A<S > 5?B>G CD9B5D4;B64F9?PAB@G CDB<;6B8SFES > D4;N9@G 

«&"�"�/� �/)"�, %��!�����*�3, RS-485» E <ECB?P;B64A<9@ DB;9F>< 
$%19&� E >B:GIB@, 6IB8SM9= 6 >B@C?9>F @BAF4:AOI K4EF9= �$37.03.000. 

�?S 6A9LA97B CB8>?RK9A<S > 5?B>G CD9B5D4;B64F9?PAB@G E?98G9F: 
− EASFP C?4EF@4EEB6GR ;47?GL>G E D4;N9@4 «&"�"�/� �/)"�, %��!�-

����*�3, RS-485»; 
− D4;B5D4FP DB;9F>G $%19&� 6 EBBF69FEF6<< E D<EGA>B@ 2.44; 
− CD<C4SFP >BAF4>FO 6 EBBF69FEF6<< E D<EGA>B@ 2.45 < F45?<J9= 2.1. 
 

 

 

 

 

 

 

 

 

 

 
 

 <EGAB> 2.4 −  B;9F>4  !19"� E >B:GIB@ 

1
1

6
,5

 

5 

�9DF<>4?PA4S 
CB69DIABEFP 

2 5 2 

4 BF6. 

4 – КBAEFDG>J<S DB;9F>< 5 – �<8 EB EFBDBAO C4=>< >BAF4>FB6 

�BAF4>FO 
�B:GI �4=>4 

$B;9F>4 
$%19&� 

1 2 3 

4 5 6 7 

8 9 10 11 12 

13 14 15 16 

17 18 19 

�?RK D4;N9@4 
(CB>4;4A GE?B6AB) 
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"45?<J4 2.1 

�BAF. �OIB8AB= E<7A4? *9CP �A9LA99 
CB8>?RK9A<9 

1 $9?9 
«C9D97DG;>4» 

�4A4? � 
�ECB?A<F9?PAB9 
GEFDB=EF6B 

2 

7 

$9?9 
«GEF46>4» 

8 

12 

13 

3 $9?9 
«C9D97DG;>4» 

�4A4? � 
�ECB?A<F9?PAB9 
GEFDB=EF6B 

4 

16 

$9?9 
«GEF46>4» 

17 

18 

19 

5 �OIB8AB=  
FB> 

�4A4? � (+) 

$97<EFD<DGRM99 
GEFDB=EF6B, 
>B@CPRF9D 

6 �4A4? � (2) 
9 �4A4? � (+) 
6 �4A4? � (2) 

11 

#BDF RS-485 

SG (E<7A4?PA4S ;9@?S) 
14 DAT+ (�4AAO9 +) 
15 D�& (�4AAO9 ) 

 

 
� 8<4C4;BA9 BF 4 8B 20 @� 6A9LASS A47DG;>4 RA A9 8B?:A4 CD96OL4FP        

500 "@, 6 8<4C4;BA9 BF 0 8B 5 @�  2 >"@. 
�4@O>4A<9 «EGI<I» >BAF4>FB6 D9?9 «C9D97DG;>4» < D9?9 «GEF46>4» CDB<EIB-

8<F 6 EBBF69FEF6<< E F45?<J9= 2.2. 
%I9@4 CB8>?RK9A<S 6A9LA9= A47DG;>< > >BAF4>F4@ D4;N9@4 «&"�"�/� �/-

)"�» CD<6989A4 A4 D<EGA>9 2.5. 
 

 

 

 

 

 

 
 

 
 <EGAB> 2.5 – !I9@4 CB8>?RK9A<S 6A9LA9= A47DG;><  

> >BAF4>F4@ D4;N9@4 «&"�"�/� �/)"�» 

 

�!� �!��: �?S HBD@<DB64A<S 6OIB8AB7B E<7A4?4 – FB>B6B7B 6OIB84, 
CB8>?RK9A<9 6A9LA97B <EFBKA<>4 C<F4A<S > >BAF4>F4@ D4;N9@4 «&"�"�/� 
�/)"�, %��!�����*�3, RS-485» !� &$��'�&%3 < !��"#'%&� "! 

 

RA 

*9CP �BAF. 
�4A4? � (+) 5 

�4A4? �, � (2) 6 

�4A4? � (+) 9 
 

RA 
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"45?<J4 2.2 
�BAFDB?<DG9@O= 

C4D4@9FD 
�4A4? �A4K9A<9 

>BAFDB?<DG9@B7B 
C4D4@9FD4 

!B@9D4 >BAF4>FB6,  
DB;9F>< $%19&�, 
@9:8G >BFBDO@< ;4-
@O>49FES J9CP 

�;@9D9AAB9 ;A4K9A<9 
%Na, @>7/8@3 

� 6OIB8 ;4 CD989?O 
;4CDB7D4@@<DB64AAB7B  
8<4C4;BA4 <;@9D9A<= 

 

�;@9D9AAB9 ;A4K9A<9 
pNa 
�;@9D9AAB9 ;A4K9A<9 
1�%, @� 

�;@9D9AAB9 ;A4K9A<9 
F9@C9D4FGDO, ð% 
�;@9D9AAB9 ;A4K9A<9 
%Na, @>7/8@3 

� 6OIB8 ;4 CD989?O 
;4CDB7D4@@<DB64AAB7B  
8<4C4;BA4 <;@9D9A<= 

 

�;@9D9AAB9 ;A4K9A<9 
pNa 
�;@9D9AAB9 ;A4K9A<9 
1�%, @� 
�;@9D9AAB9 ;A4K9A<9 
F9@C9D4FGDO, ð% 
�;@9D9AAB9 ;A4K9A<9 
%Na, @>7/8@3 

� @9A99 ;A4K9A<S GEF46>< 
MIN 

 

�;@9D9AAB9 ;A4K9A<9 
pNa 

5B?99 ;A4K9A<S GEF46>< 
MAX 

 

�;@9D9AAB9 ;A4K9A<9 
%Na, @>7/8@3 

� @9A99 ;A4K9A<S GEF46>< 
MIN 

 

�;@9D9AAB9 ;A4K9A<9 
pNa 

5B?99 ;A4K9A<S GEF46>< 
MAX 

 

 
�;@9A9A<9 C4D4@9FDB6 GEF46B> CDB<;6B8<FES 6 EBBF69FEF6<< E C. 2.6.3. 
 4>E<@4?PAO= >B@@GF<DG9@O= FB> 150 @� CD< CBEFBSAAB@ <?< C9D9@9AAB@ 

A4CDS:9A<< 36 �. 
 
 
2.3.2.3 #B8>?RK9A<9 6A9LA<I GEFDB=EF6 > 5?B>G CD9B5D4;B64F9?PAB@G E <ECB?P-

;B64A<9@ 5?B>4 >?9@@ �$51.04.000 
 
�?B> >?9@@ �$51.04.000, CBEF46?S9@O= CB BF89?PAB= ;4S6>9, CD98EF46?9A A4 

D<EGA>9 2.6. 
#B8>?RK9A<9 5?B>4 >?9@@ BEGM9EF6?S9FES E CB@BMPR DB;9F>< $%19&� > 

D4;N9@G «&"�"�/� �/)"�, %��!�����*�3, RS-485» 5?B>4 CD9B5D4;B64F9?P-
AB7B. 

#B8>?RK9A<S 6A9LA<I GEFDB=EF6 > 5?B>G >?9@@ CDB<;6B8<FP 6 EBBF69FEF6<< E 
QF<>9F>B= �$51.04.0001&. 

 
 
 

1 
2 

3 
4 

7 
8 

12 
13 

16 
17 

18 
19 
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 <EGAB> 2.6 – �?B> >?9@@ � 51.04.000 
 
 
2.3.3 #B87BFB6>4 7<8DBC4A9?< 
 
2.3.3.1 УAB4=>6:4 788@>?4=9;8 

 
'EF4AB6<FP 7<8DBC4A9?P 6 G8B5AB@ @9EF9 65?<;< CDB5BBF5BDA<>4. 
$4ECB?B:9A<9 < D4;@9D BF69DEF<= 8?S >D9C?9A<S 7<8DBC4A9?< 2 6 EBBF69F-

EF6<< E D<EGA>B@ 2.7. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 <EGAB> 2.7 –  4ECB?B:9A<9 < D4;@9D BF69DEF<= 8?S >D9C?9A<S 7<8DBC4A9?< 
 
 
�4;9@?<FP M<F 7<8DBC4A9?< @98AO@ CDB6B8B@ :9?FB-;9?9AB7B J69F4 E9K9A<-

9@ A9 @9A99 0,75 @@2, CB8>?RK49@O@ > ;4:<@G «  ». 

3
8

0
 

6 

2 8 0 4 BF6. 

�9DF<>4?PA4S 
CB69DIABEFP 

�459?P �DOL>4 

�459?PAO= 66B8 MGB12 

4 LF. 

�47?GL>4 
4 LF. 

$B;9F>4 $%19&� 
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%B98<A<FP 5?B> GE<?<F9?S E 5?B>B@ CD9B5D4;B64F9?PAO@ >459?9@ EB98<A<-
F9?PAO@ �1002.5, 6IB8SM<@ 6 >B@C?9>F CBEF46><, ?<5B >459?9@ �1002.L. 

 
 
2.3.3.2 �>87>B>6:4 Q;9:B@>8>6 

 

#B87BFB6>G > GEF4AB6>9 Q?9>FDB8B6 CDB<;6B8<FP 6 EBBF69FEF6<< E D<EGA-
>B@ 2.8. 

�?S QFB7B: 
 CB87BFB6<FP A4FD<96O= Q?9>FDB8 < D!-Q?9>FDB8 6 EBBF69FEF6<< E C4ECBD-

F4@< A4 CD<@9AS9@O9 Q?9>FDB8O; 

 GEF4AB6<FP 8?S >4:8B7B Q?9>FDB84 D4EEFBSA<9 BF A<:A97B >D4S Q?9>FDB84 
8B >B?PJ4 �$43.02.004 CD<5?<;<F9?PAB D46AO@ 30 @@; 

 <;6?9KP >DOL>< �$49.02.203-02 <; SK9=>< CDBFBKAB=. 
 
� D < @ 9 G 4 A < 9 – $9>B@9A8G9FES EBID4A<FP >DOL>< �$49.02.203-02 8?S CBE?98G-

RM97B <ECB?P;B64A<S CD< ID4A9A<< < FD4AECBDF<DB64A<< 4A4?<;4FBD4. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 <EGAB> 2.8 – �B87BFB6>4 > GEF4AB6>9 Q?9>FDB8B6 

 
 
'EF4AB6<FP Q?9>FDB8O 6 SK9=>G CDBFBKAGR 6 EBBF69FEF6<< E D<EGA>B@ 2.9 < 

;4FSAGFP >DOL>< �$49.02.204 E CB@BMPR >?RK4 �$49.02.971, 6IB8SM97B 6 >B@C?9>F 
CBEF46><. 

 

 

 

 

 

3
0
 

�DOL>4 
�$49.02.203-02 

3K9=>4 
CDBFBKA4S 

�B?PJB 
�$43.02.004 

1?9>FDB8 

,4=54 
�$43.02.003 

�DOL>4 
�$49.02.204 
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 <EGAB> 2.9 –  4ECB?B:9A<9 A4FD<96B7B < D�-Q?9>FDB8B6  
6 SK9=>9 CDBFBKAB= (@9EFAO= 6<8) 

 
 
#B8EB98<A<FP D4;N9@ A4FD<96B7B Q?9>FDB84 > D4;N9@G «1���&$"� DNa» 

5?B>4 GE<?<F9?S, D4;N9@ D!-Q?9>FDB84 – > D4;N9@G «1���&$"� D!» 6 EBBF69F-
EF6<< E D<EGA>B@ 2.10. 

 9F4??<K9E><9 K4EF< D4;N9@B6 ;4>DOFP ;4M<FAO@< 6FG?>4@< �$49.02.002. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 <EGAB> 2.10 –  4ECB?B:9A<9 6FG?B> ;4M<FAOI  
A4 D4;N9@4I A4FD<96B7B < D�-Q?9>FDB8B6 (@9EFAO= 6<8) 

 
 

#BE?9 GEF4AB6>< A4FD<96B7B < D!-Q?9>FDB8B6 6 SK9=>G CDBFBKAGR 99 A9B5IB-
8<@B ED4;G :9 ;4CB?A<FP 4A4?<;<DG9@B= ED98B=. 

�FG?>4 
;4M<FA4S 

�$49.02.002 

�?B> 
GE<?<F9?S 

!4FD<96O= 
Q?9>FDB8 

D!-Q?9>FDB8 

�DOL>4 
�$49.02.204 

 

3K9=>4 
CDBFBKA4S 

�?RK 
�$49.02.971 
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�?S QFB7B A9B5IB8<@B: 
4) CB8EB98<A<FP FDG5>< #�) %&-18 6 EBBF69FEF6<< E D<EGA>B@ 2.11; 
5) B59EC9K<FP E6B5B8AO= E?<6 4A4?<;<DG9@B= ED98O <; 7<8DBC4A9?<; 
6) BF>DOFP ;4:<@ 1 < CB84FP 4A4?<;<DG9@GR ED98G 6 SK9=>G CDBFBKAGR 7<8DB-

C4A9?<; 
7) ;4>DOFP ;4:<@ 1 CBE?9 CBS6?9A<S 4A4?<;<DG9@B= ED98O 6 <A8<>4FBD9 D4E-

IB84 7<8DBC4A9?<. 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 <EGAB> 2.11 – �4CB?A9A<9 7<8DBC4A9?< ��-1002 4A4?<;<DG9@B= ED98B= 

 

#B84K4 

%?<6 

�4:<@ 1 

&DG5>4 #�) %&-18 

6AGFD.4,01,5; L = 1000 @@ 
(CB86B8SM4S) 

 
&DG5>4 #�) %&-18 

6AGFD.16,02,0; L = 500 @@ 

(E?<6A4S) 
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�BCGE>49FES ;4CB?A<FP SK9=>G CDBFBKAGR 8<EF<??<DB64AAB= 6B8B=. �?S QFB7B: 
4) CB8EB98<A<FP FDG5>< #�) %&-18 6 EBBF69FEF6<< E D<EGA>B@ 2.12; 
5) ;4?<FP 6 9@>BEFP >BAFDB?PAB7B D4EF6BD4 8<EF<??<DB64AAGR 6B8G; 
6) BF>DOFP ;4:<@ 1 < CB84FP 8<EF<??<DB64AAGR 6B8G 6 SK9=>G CDBFBKAGR 7<8-

DBC4A9?<; 
7) ;4>DOFP ;4:<@ 1 CBE?9 CBS6?9A<S 8<EF<??<DB64AAB= 6B8O 6 <A8<>4FBD9 

D4EIB84 7<8DBC4A9?<. 
 

�!� �!��: #D< ;4CB?A9A<< CDBFBKAB= SK9=>< 8<EF<??<DB64AAB= 6B8B= 
�%��2+�&0 #�$�#"�!�!�� <A8<>4FBD4 D4EIB84, B59EC9K<6 E6B5B8AO= E?<6 
6B8O! 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 <EGAB> 2.12 − �4CB?A9A<9 7<8DBC4A9?< ��-1002 8<EF<??<DB64AAB= 6B8B= 

 

%?<6 

�4:<@ 2 

&DG5>4 #�) %&-18 

6AGFD.2,51,0 

&DG5>4 #�) %&-18 

6AGFD.16,02,0; L = 500 @@ 
(E?<6A4S) 
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2.3.3.3 �4;86:4 ?>8I9;4G864RI97> @9479=B4 6 A>AC8  
 
�!� �!��: ��#$�-��&%3 Q>EC?G4F<DB64FP >B@CD9EEBD �-1002 CD< BF-

EGFEF6<< ;4;9@?9A<S! 
 
�?S ;4?<6>< CB8M9?4K<64RM97B D9479AF4 6 EBEG8 7<8DBC4A9?< �#-1002 E?9-

8G9F: 
– BFEB98<A<FP FDG5>G #�) %&-18 E 6AGFD9AA<@ 8<4@9FDB@ 2,5 @@ BF LFGJ9D4 

BEAB64A<S >B@CD9EEBD4 �-1002 (D<EGAB> 2.134); 
– BFEB98<A<FP CDB6B8 ;4;9@?9A<S >B@CD9EEBD4 �-1002, BF>DGF<6 6<AF  5×12 

BF 89D:4F9?S (D<EGAB> 2.135); 
– BFEB98<A<FP D4;N9@ >459?S (DB;9F>G $%10&�) >B@CD9EEBD4 �-1002 BF D4;N-

9@4 «�" #$�%%"$» ��� (D<EGAB> 2.136); 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

          4                                                                                           5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       6 
 

 <EGAB> 2.13 – �9@BAF4: >B@CD9EEBD4 К-1002 

"EAB64A<9 
>B@CD9EEBD4 
�-1002 

,FGJ9D 

&DG5>4  
#�) %&-18 

6AGFD.2,5×1 

,4=54 
EFBCBDA4S 

�<AF 
 5×12 

#DB6B8 
;4;9@?9A<S 

�9D:4F9?P 

$4;N9@ 
«�" #$�%%"$» 

$4;N9@ 
(DB;9F>4 $%10&�) 

�?B> 46FB@4F<K9E>B7B 
8B;<DB64A<S (���) 
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– <;6?9KP EBEG8 8?S CB8M9?4K<64RM97B D9479AF4 (84?99 – EBEG8) <; 89D:4F9?S; 
– CB@9EF<FP EBEG8 6 6OFS:AB= L>4H; 
– BF69DAGFP >DOL>G BF 7BD?B6<AO EBEG84, G89D:<64S BEAB64A<9 >B@CD9EEBD4 

�-1002 BF 6D4M9A<S, 6 EBBF69FEF6<< E D<EGA>B@ 2.14; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 <EGAB> 2.14 – КB@CD9EEBD К-1002 
 
 
– EASFP BEAB64A<9 >B@CD9EEBD4 �-1002; 
– ;4CB?A<FP EBEG8 CB8M9?4K<64RM<@ D9479AFB@ (4@@<4>B@ 6B8AO@              

�"%& 24147-80, BE. K. 23-5) 6 >B?<K9EF69 1 8@3; 
 

�!� �!��: $������&0 ���"� CB8M9?4K<64RM<= D9479AF BK<M9AAB= 
6B8B= 8?S I<@<K9E>B7B 4A4?<;4 CB "%& 34-70-953.2-88, 9E?< F9@C9D4FGD4 

B>DG:4RM97B 6B;8GI4 6OL9 30 ð%! 
#$��"%&�$���!��: !� �"#'%��&0 CBC484A<9 CB8M9?4K<64RM97B 

D9479AF4 A4 B>D4L9AAO9 CB69DIABEF< G;?B6 7<8DBC4A9?<, ��� < 5?B>4 CD9B5-
D4;B64F9?PAB7B 6B <;59:4A<9 <I CB6D9:89A<S! 

 

– GEF4AB6<FP BEAB64A<9 >B@CD9EEBD4 �-1002 A4 EBEG8, ;469DAGFP >DOL>G, 
B59EC9K<6 79D@9F<KABEFP EB98<A9A<S; 

– GEF4AB6<FP EBEG8 E CB8M9?4K<64RM<@ D9479AFB@ 6 89D:4F9?P 7<8DBC4A9?<; 
– CB8EB98<A<FP CDB6B8 ;4;9@?9A<S > 89D:4F9?R, ;469DAG6 6<AF  5×12; 
– A489FP FDG5>G #�) %&-18 E 6AGFD9AA<@ 8<4@9FDB@ 2,5 @@ A4 LFGJ9D BEAB-

64A<S >B@CD9EEBD4 �-1002; 
– CD<EB98<A<FP D4;N9@ >459?S (DB;9F>G $%10&�) >B@CD9EEBD4 �-1002 > D4;N-

9@G «�" #$�%%"$» ���. 

#DB6B8 
;4;9@?9A<S 

�DOL>4

$4;N9@ >459?S 
>B@CD9EEBD4 �-1002 
(DB;9F>4 $%10&�) 

%BEG8 8?S  
CB8M9?4K<64RM97B 
D9479AF4 (H?4>BA 
C?4EF<>B6O= 1 8@3) 

�459?P  
>B@CD9EEBD4 �-1002 

"EAB64A<9 
>B@CD9EEBD4 �-1002 
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2.3.4 #B87BFB6>4 <EFBKA<>4 C<F4A<S �#-1002 
 
'EF4AB6<FP <EFBKA<> C<F4A<S �#-1002 6 @9EF9, A9 ;4FDG8ASRM9@ BF>?RK9A<9 

97B BF E9F< C<F4A<S 220 �, 50 �J.  
$4ECB?B:9A<9 < D4;@9D BF69DEF<= 8?S >D9C?9A<S <EFBKA<>4 C<F4A<S �#-1002 

2 6 EBBF69FEF6<< E D<EGA>B@ 2.15. 
#B8EB98<A<FP >459?P <EFBKA<>4 C<F4A<S �#-1002 > D4;N9@G «  24 �» ���. 
#B869EF< E9F96B9 C<F4A<9 (~ 220 �, 50 �J) E CB@BMPR CB8>?RK9A<S 6<?>< <E-

FBKA<>4 C<F4A<S �#-1002 > LF9CE9?PAB= DB;9F>9 E ;4;9@?SRM<@ >BAF4>FB@. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 <EGAB> 2.15 –  4ECB?B:9A<9 < D4;@9D BF69DEF<= 8?S >D9C?9A<S 
<EFBKA<>4 C<F4A<S ��-1002 

 
 

2.3.5 #B87BFB6>4 GEFDB=EF64 8B;<DB64A<S D9479AF4 
 

�>?RK<FP ���, A4:46 >ABC>G «  ». 
#DB69D<FP ;A4K9A<9 GEF46><. �?S QFB7B A4:4FP >ABC>G «$��� », G89D:<64S 

99 A9 @9A99 1 E. !4 Q>D4A9 <A8<>4FBD4 ��� CBS6<FES ;A4K9A<9 GEF46>< D97G?<DB64-
A<S 6 GE?B6AOI 98<A<J4I. 

$9>B@9A8G9@4S GEF46>4 – 70 98. 
�D9@S A9CD9DO6AB= D45BFO < A<:ASS 7D4A<J4 8<4C4;BA4 <;@9D9A<= G>4;4AO 

6 F45?<J9 2.3. 

"45?<J4 2.3 
#B8M9?4K<64RM<= 

D9479AF 
'EF46>4 

D97G?<DB64A<S, 
98. 

!<:ASS 7D4A<J4 
8<4C4;BA4 <;@9D9A<= 

%Na, @>7/8@3 

�D9@S 
A9CD9DO6AB= D45BFO 
E 1 8@3 D9479AF4, EGF 

�@@<4> 70 0,30 60 
120 0,14 20 

 
 

1
1

2
 

4,5 

4 BF6. 

�9DF<>4?PA4S 
CB69DIABEFP 

7 2 



45 

 

 4>E<@4?PAB9 ;A4K9A<9 GEF46>< CD< <ECB?P;B64A<< 4@@<4>4 B7D4A<K9AB ;A4-
K9A<9@ 120 98. 

�;@9A9A<9 ;A4K9A<S GEF46>< CDB<;6B8<FES, >ABC>4@< « » < « », A4 C9D98-
A9= C4A9?< ��� GEF4AB6<FP AG:AB9 ;A4K9A<9. �ABC>B= «$��� » C9D9=F< 6 D9:<@             
«$��"&�» < 6O>?RK<FP ���-1002. 

 
 
2.4 В>?RG9A<9 5?B>4 CD9B5D4;B64F9?PAB7B 

 

�?S 6>?RK9A<S 5?B>4 CD9B5D4;B64F9?PAB7B C9D969EF< C9D9>?RK4F9?P 
«%�&0» A4 5?B>9 CD9B5D4;B64F9?PAB@ 6 CB?B:9A<9 « ǀ », CD< QFB@ 8B?:9A ;47B-
D9FPES E69FB6B= <A8<>4FBD «%�&0» ;9?9AB7B J69F4. �>?RK9A<9 5?B>4 CD9B5D4;B64-
F9?PAB7B F4> :9 EBCDB6B:849FES ;6G>B6O@ E<7A4?B@. 

!4 Q>D4A9 <A8<>4FBD4 A4 A9E>B?P>B 
E9>GA8 CBS6<FES Q>D4A-;4EF46>4 6 EBBF69F-
EF6<< E D<EGA>B@ 2.16. 

�4?99 4A4?<;4FBD C9D9=89F 6 D9:<@ 
<;@9D9A<=.  
 
 
 
 

 <EGAB> 2.16 
 
 

2.5 Э>D4AO <;@9D9A<= 

 
�A4?<;4FBD <@99F E?98GRM<9 Q>D4AO D9:<@4 <;@9D9A<=: 
– Q>D4A D9:<@4 <;@9D9A<= B8AB7B >4A4?4 (A4CD<@9D, >4A4?4 �) 6 EBBF69F-

EF6<< E D<EGA>4@< 2.17-2.19; 
– Q>D4A D9:<@4 <;@9D9A<= 86GI >4A4?B6 (� < �) 6 EBBF69FEF6<< E D<EGA>B@ 2.20, 

9E?< CB8>?RK9AO 869 7<8DBC4A9?<. 
 

� D < @ 9 G 4 A < 9 – +<E?9AAO9 ;A4K9A<S C4D4@9FDB6 A4 D<EGA>4I 2.17-2.20 @B7GF 
5OFP 8DG7<@<. 

 
 

 

 

 

 

 
 

 

 <EGAB> 2.17                                                 <EGAB> 2.18 

 
#9D9IB8 BF B8AB7B Q>D4AAB7B @9AR > 8DG7B@G CDB<;6B8<FES CBE?98B64F9?P-

AO@ A4:4F<9@ >ABC>< «��!��». 
!4 Q>D4A4I <A8<J<DGRFES A4;64A<S >4A4?B6 (� <?< �), <;@9D9AAO9 ;A4K9A<S 

CNa, pNa, <?< 1�%, 4 F4>:9 F9@C9D4FGDO. 
 

 
                  """ <��"$= 
 

        �$�-1002 
 
               www.vzornn.ru 

                         pNa   5.49 
 

   %Na         75.2 
 

25.0 ð% 

             CNa   24.3   @>7/8@3 
 

   pNa      5.98 
 

25.0 ð% 

� � 

38@
@>7
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 <EGAB> 2.19                                                 <EGAB> 2.20 
 

 
 
2.6 Э>D4AO D9:<@4 >BAFDB?S < <;@9A9A<S C4D4@9FDB6 A4EFDB=>< 

 
2.6.1 "5M<9 E6989A<S B D45BF9 E  �!2 
 

�BAFDB?P < <;@9A9A<9 C4D4@9FDB6 4A4?<;4FBD4 CDB<;6B8SFES E CB@BMPR 
Q>D4AAOI @9AR. 

�IB8 6 D9:<@  �!2 <; D9:<@4 <;@9D9A<= CDB<;6B8<FES A4:4F<9@ >ABC><        

«
��"�
 �!2 ». 

�A4?<;4FBD <@99F FD< Q>D4AAOI @9AR: 
–  �!2 [�]; 
–  �!2 [�]; 
–  �!2 [�] [�]. 
1>D4AAB9 @9AR  �!2 [�] <?<              

 �!2 [�] BFB5D4:49F EBEFBSA<9 <A8<6<8G-
4?PAOI C4D4@9FDB6 >4A4?4 6 EBBF69FEF6<< E 
D<EGA>B@ 2.21. 

 

 <EGAB> 2.21 

1>D4AAB9 @9AR  �!2 [�] [�] BFB5D4:49F < CB;6B?S9F <;@9ASFP C4D4@9FDO 
4A4?<;4FBD4 B5M<9 8?S B5B<I >4A4?B6.  

1>D4A @9AR  �!2 [�] [�] 6 EBBF69F-
EF6<< E D<EGA>B@ 2.22.  

�O89?9A<9 A9B5IB8<@B7B CGA>F4 @9AR 
CDB<;6B8<FES @4D>9DB@ «►». #9D9@9M9A<9 
@4D>9D4 «►» 669DI < 6A<; CB Q>D4AG 2 >ABC-
>4@< « », « ». 

#9D9IB8 BF B8AB7B Q>D4AAB7B @9AR > 
8DG7B@G CDB<;6B8<FES CBE?98B64F9?PAO@ 
A4:4F<9@ >ABC>< «��!��». 

 

 <EGAB> 2.22 
 
�?S 6OIB84 <; Q>D4AB6  �!2 E?98G9F GEF4AB6<FP @4D>9D A4 EFDB>G �/)"� 

< A4:4FP >ABC>G «
��"�
 �!2 ». 

 
 

 �!2 
 
       #�$"�0:                           "&�� 
       !�%&$"���   RS-485 
       ��'�:                                     ��� 
       #"  �  �"!&$.  %'  / 

   &� #�$�&'$�  �#:       33 ð% 
►  �/)"� 

  � � 

             1�%   − 1250        @� 

25.0 ð% 
 

             pNa      5.98 
 

25.0 ð% 

� 

� 

     

 

   1�% − 1250 @� 
 

25.0 ð% 

� 

                      �!2 
 
      �$��'�$"��� 
      !�%&$"��� 
      #�$� �&$/ 
      $��� :                %Na 
      &"�.   �/)"�:      0-5   @� 
►  �/)"� 

� 
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2.6.2 #BDS8B> A45BD4 K<E?B6OI ;A4K9A<= 6  �!2 [�],  �!2 [B] <                
 �!2 [�] [�] 
 

�A4?<;4FBD CB;6B?S9F CD< A9B5IB8<@BEF< <;@9ASFP K<E?B6O9 ;A4K9A<S 6 
EFDB>4I @9AR ?<5B 66B8<FP AB6O9. 1FB BFABE<FES, A4CD<@9D, > D4;89?4@ 6O5BD4 
CDB7D4@@<DG9@B7B 8<4C4;BA4 <;@9D9A<=, 66B8G ;A4K9A<= GEF46B> < CDBK<@. 

#9D9@9M9A<9 CB EFDB>9 6?96B BEGM9EF6?S9FES >ABC>B= «��!��». 
#9D9@9M9A<9 CB EFDB>9 6CD46B BEGM9EF6?S9FES >ABC>B= «

��"�
 �!2 ». 

'69?<K9A<9 ?<5B G@9APL9A<9 J<HDO 2 >ABC>4@< « », « ». 
�?S 66B84 ?<5B <;@9A9A<S K<E?B6B7B ;A4K9A<S AG:AB: 
 GEF4AB6<FP @4D>9D «►» A4 AG:AGR EFDB>G; 
 A4:4FP >ABC>G «

��"�
 �!2 ». �G89F @<74FP C9D64S J<HD4; 

 >ABC>4@< « », « » GEF4AB6<FP ;A4K9A<9 C9D6B= J<HDO; 
 A4:4FP >ABC>G «

��"�
 �!2 ». �G89F @<74FP 6FBD4S J<HD4; 

 >ABC>4@< « », « » GEF4AB6<FP ;A4K9A<9 6FBDB= J<HDO; 
 A4:4FP >ABC>G «

��"�
 �!2 ». 'EF4AB6<FP BEF4?PAO9 J<HDO. 

#BE?9 GEF4AB6>< 6E9I J<HD < 98<A<J <;@9D9A<= (>B784 A9 5G89F @<74FP A< 
B8A4 J<HD4) AG:AB >ABC>4@< « », « » GEF4AB6<FP @4D>9D «►» A4 8DG7GR EFDB>G < 
GEF4AB6<FP, 9E?< FD95G9FES, 6FBDB9 ;A4K9A<9. 

#BE?9 GEF4AB6>< 6E9I J<HD < 98<A<J <;@9D9A<= (>B784 A9 5G89F @<74FP A< 
B8A4 J<HD4) AG:AB >ABC>4@< « », « » GEF4AB6<FP @4D>9D «►» A4 EFDB>G �/)"� < 
A4:4FP >ABC>G «

��"�
 �!2 ». 

 
 
2.6.3 $45BF4 E Q>D4AAO@ @9AR  �!2 [�] <  �!2 [B] 
 
► �$��'�$"���  CGA>F @9AR CD98-

A4;A4K9A 8?S C9D9IB84 6 CB8@9AR �$��'�-
$"��� (CC. 3.3.7, 3.3.8). 1>D4A 2 6 EBBF69F-
EF6<< E D<EGA>B@ 2.23. 

 
 
 

 
 

 <EGAB> 2.23 
 
 

► !�%&$"��� 2 CGA>F @9AR CD98A4;A4K9A 8?S C9D9IB84 6 CB8@9AR 
!�%&$"���. 1>D4A 2 6 EBBF69FEF6<< E D<EGA>B@ 2.24. 

 
 
 
 
 
 
 
 

             �$��'�$"��� 
 
 
             �$��'�$"���   Na 
 
             �$��'�$"���   D! 
 

     ►   �/)"� 

� 
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 <EGAB> 2.24 
 
� EFDB>9 '%$��!�!�� @B:AB GEF4AB6<FP 6D9@S GED98A9A<S CB>4;4A<= 6 

8<4C4;BA9 BF 0 8B 9 @<A. 
«���#��"! CNa» 2 CGA>F CB8@9AR 

CD98A4;A4K9A 8?S CDBE@BFD4 < <;@9A9A<S 
CD989?B6 CDB7D4@@<DG9@B7B 8<4C4;BA4 <;-
@9D9A<= CNa CB FB>B6B@G 6OIB8G. 1>D4A 2 6 
EBBF69FEF6<< E D<EGA>B@ 2.25. 

 
 
 

 <EGAB> 2.25 
 
 B:AB GEF4AB6<FP ;A4K9A<S: 
 6 EFDB>9 !�+��" – BF 0 8B 9998 @>7/8@3 (@7/8@3, 7/8@3) E L47B@ 1 @>7/8@3 

(@7/8@3, 7/8@3); 

 6 EFDB>9 �"!�* – BF 1 8B 9999 @>7/8@3 (@7/8@3, 7/8@3) E L47B@ 1 @>7/8@3 
(@7/8@3, 7/8@3). 

#BE?9 GEF4AB6>< A9B5IB8<@OI ;A4K9A<= GEF4AB6<FP @4D>9D «►» A4 EFDB>G 
�/)"� < A4:4FP >ABC>G «

��"�
 �!2 ». 

�A4?<;4FBD C9D9=89F 6 CB8@9AR !�%&$"���, ;4CB@A<6 GEF4AB6?9AAO9 ;A4-
K9A<S. 

«���#��"! DNa» 2 CGA>F CB8@9AR 
CD98A4;A4K9A 8?S CDBE@BFD4 < <;@9A9A<S 
CD989?B6 CDB7D4@@<DG9@B7B 8<4C4;BA4 <;-
@9D9A<= DNa CB FB>B6B@G 6OIB8G. 1>D4A 
CB8@9AR 2 6 EBBF69FEF6<< E D<EGA>B@ 2.26. 

 B:AB GEF4AB6<FP ;A4K9A<S: 
 6 EFDB>9 !�+��" – BF 0,00 8B 99,98 

E L47B@ 0,01; 
 6 EFDB>9 �"!�* – BF 0,01 8B 99,99 E 

L47B@ 0,01. 

 

 

 

                   ���#��"! CNa 
 
 
    !�+��":            0   @>7/8@3 
 
    �"!�*:           1000   @>7/8@3 
 
► �/)"� 

� 

           !�%&$"��� 
 

          ���#��"!   %Na 
          ���#��"!   DNa 
          '%&����       %Na 
          '%&����       DNa 
          '%$��!�!��:        0   @<A 
    ►   �/)"� 

� 

                    ���#��"! DNa 
 
 
►!�+��":      0.00 
 
    �"!�*:         10.00 
 
    �/)"� 

� 

 <EGAB> 2.26 
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«'%&���� CNa» 2 CGA>F CB8@9AR 
CD98A4;A4K9A 8?S CDBE@BFD4 <?< <;@9A9A<S 
@<A<@4?PAB7B < @4>E<@4?PAB7B ;A4K9A<= 
GEF46B> CNa. 1>D4A 2 6 EBBF69FEF6<< E D<-
EGA>B@ 2.27. 

 
 
 
 

 <EGAB> 2.27 

 
 B:AB GEF4AB6<FP ;A4K9A<S: 
 6 EFDB>9 MIN – BF 0 8B 9998 @>7/8@3 (@7/8@3, 7/8@3) E L47B@ 1 @>7/8@3 (@7/8@3, 

7/8@3); 

 6 EFDB>9 MAX – BF 1 8B 9999 @>7/8@3 (@7/8@3, 7/8@3) E L47B@ 1 @>7/8@3 
(@7/8@3, 7/8@3). 

 
«'%&���� DNa» 2 CGA>F CB8@9AR 

CD98A4;A4K9A 8?S CDBE@BFD4 <?< <;@9A9A<S 
@<A<@4?PAB7B < @4>E<@4?PAB7B ;A4K9A<=          
GEF46B> DNa. 1>D4A 2 6 EBBF69FEF6<< E D<-
EGA>B@ 2.28. 

 B:AB GEF4AB6<FP ;A4K9A<S: 
 6 EFDB>9 !�+��" – BF 0,00 8B 99,98 

E L47B@ 0,01; 
 6 EFDB>9 �"!�* – BF 0,01 8B 99,99 E 

L47B@ 0,01. 
 
#BE?9 GEF4AB6>< A9B5IB8<@OI ;A4K9A<= CD989?B6 CDB7D4@@<DG9@OI 8<4C4-

;BAB6 <;@9D9A<= CNa < DNa CB FB>B6B@G 6OIB8G < @<A<@4?PAOI < @4>E<@4?PAOI 
;A4K9A<= GEF46B> GEF4AB6<FP @4D>9D «►» A4 EFDB>G �/)"� < A4:4FP >ABC>G 
«
��"�
 �!2 ». 

�A4?<;4FBD C9D9=89F 6 CB8@9AR !�%&$"���, ;4CB@A<6 GEF4AB6?9AAO9 ;A4-
K9A<S. 

 

► #�$� �&$/ 2 CGA>F @9AR CD98A4-
;A4K9A 8?S C9D9IB84 6 CB8@9AR #�$� �&$/. 
1>D4A 2 6 EBBF69FEF6<< E D<EGA>B@ 2.29. 

 
 
 
 
 
 

 <EGAB> 2.29 
 

 
 
 
 
 
 

                    '%&���� CNa 
 
 
        MIN:               0    @>7/8@3 
 
        MAX:            500    @>7/8@3 
 
►   �/)"� 

� 

                    '%&���� pNa 
 
 
        MIN:            0.00 
 
        MAX:          10.00 
 
►   �/)"� 

� 

                 #�$� �&$/ 
 
            �$��'�$"���   Na 
            1���&$"�   Na 
            1���&$"�   D! 
            #$"��$��   �' 
     ►   �/)"� 

� 

 <EGAB> 2.28 
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«�$��'�$"��� Na» 2 CGA>F CB8@9AR 
CD98A4;A4K9A 8?S CDBE@BFD4 EC<E>4 7D48G<-
DB6B>, ;4A9E9AAOI 6 C4@SFP 4A4?<;4FBD4.  

 
1>D4A CB8@9AR «�$��'�$"��� Na» 

6 EBBF69FEF6<< E D<EGA>B@ 2.30. 

 
 
 

 <EGAB> 2.30 
 
!4 Q>D4A9 <A8<J<DGRFES: 
4) AB@9D 7D48G<DB6>< BF 1 8B 4; 
5) F<C 7D48G<DB6>< 6 EBBF69FEF6<< E F45?<J9= 2.4; 
6) 84F4 CDB6989A<S 7D48G<DB6><. 

"45?<J4 2.4 
#B8M9?4-
K<64RM<= 
D9479AF 

�D48G<DB6>4 
&<C "C<E4A<9 

�@@<4> 

&�#0 &9BD9F<K9E>4S �D48G<DB6>4, D4EEK<F4AA4S CB F9BD9F<K9E><@ (C4E-
CBDFAO@) 84AAO@ Q?9>FDB8B6. 

&�#1 "8ABFBK9KA4S �D48G<DB6>4, CD98A4;A4K9AA4S 8?S CB8EFDB=>< 
E@9M9A<S <;@9D<F9?PAB= I4D4>F9D<EF<><. 

&�#2 &D9IFBK9KA4S 

�D48G<DB6>4, 6 >BFBDB= BCBDAO@< FBK>4@< S6?SRF-
ES <EIB8A4S 6B84 E 8B546?9A<9@ A9>BFBDB7B >B?<-
K9EF64 <BAB6 A4FD<S < CD<7BFB6?9AAO9 A4 QFB= 6B-
89 864 D4EF6BD4 E <;69EFAO@ ;A4K9A<9@ 8B546>< 
<BAB6 A4FD<S. 

 
#D< CDB6989A<< BK9D98AB= 7D48G<DB6>< 84AAO9 7D48G<DB6>< № 2 G84?SRFES, 

4 C4D4@9FDO AB6B= 7D48G<DB6>< ;4ABESFES 6 >BA9J EC<E>4 CB8 № 4. 
�?S CDBE@BFD4 C4D4@9FDB6 7D48G<DB6><, CD<@9AS9@B= 6 4A4?<;4FBD9, E?98G9F: 
– >ABC>4@< « », « » GEF4AB6<FP @4D>9D «►» A4 7D48G<DB6>G № 4; 

– A4:4FP >ABC>G «
��"�
 �!2

 
». 

#BS6<FES Q>D4A C4D4@9FDB6 7D48G<DB6>< 6 EBBF69FEF6<< E D<EGA>B@ 2.31. 
!4 Q>D4A9 <A8<>4FBD4 BFB5D4:4RFES 

;A4K9A<S C4D4@9FDO CBE?98A9= 7D48G<DB6><: 
S – >DGF<;A4 Q?9>FDB8AB= E<EF9@O 6 % 

BF AB@<A4?PAB7B ;A4K9A<S; 
p!i < �i – >BBD8<A4FO <;BCBF9AJ<4?P-

AB= FBK>< Q?9>FDB8AB= E<EF9@O. 
 
 
 

 

 <EGAB> 2.31 
 

                 #�$� �&$/ 
               �$��'�$"��� Na 
            1   &�#0 
            2   &�#2         13.08.14 
            3   &�#1         19.11.14 
            4   &�#2         20.12.14 
     ►   �/)"� 

� 

                 �$��'�$"��� 4 
                     S   =   100   % 
                    Ei   =   −147   @� 
                   1%-10-07 
                     α   =   5.7 
 
                                           &�#2 
     ►   �/)"�                20.12.14 

� 
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«1���&$"� Na» 2 CGA>F CB8@9AR 
CD98A4;A4K9A 8?S CDBE@BFD4 C4D4@9FDB6 
A4FD<96B7B Q?9>FDB84 Q>D4A 6 EBBF69FEF6<< E 
D<EGA>B@ 2.32. 

 
 
 
 
 

 <EGAB> 2.32 
 
�?S 6OIB84 <; Q>D4A4 6 EBBF69FEF6<< E D<EGA>B@ 2.33 GEF4AB6<FP @4D>9D «►» 

A4 EFDB>G �/)"� < A4:4FP >ABC>G «
��"�
 �!2 ». #BS6<FES Q>D4A 6 EBBF69FEF6<< E D<-

EGA>B@ 2.29. 
�?S <;@9A9A<S F<C4 CD<@9AS9@B7B 

A4FD<96B7B Q?9>FDB84 GEF4AB6<FP @4D>9D «►» 
A4 QFG EFDB>G < A4:4FP >ABC>G «

��"�
 �!2

 
». #B-

S6<FES Q>D4A 6 EBBF69FEF6<< E D<EGA>B@ 2.33. 
 4D>9D «►» 5G89F GEF4AB6?9A A4 EFDB-

>9 E CD<@9A9AAO@ F<CB@ A4FD<96B7B Q?9>FDB-
84. #D< ;4@9A9 A4FD<96B7B Q?9>FDB84 GEF4AB-
6<FP @4D>9D A4 EFDB>G E 8DG7<@ F<CB@ A4FD<9-
6B7B Q?9>FDB84 ?<5B 669EF< ;A4K9A<9 >BQH-
H<J<9AF4 α 6DGKAGR. 
 

 
�A4K9A<9 >BQHH<J<9AF4 α @B:AB <;@9A<FP FB?P>B CB D9>B@9A84J<< CDB<;6B-

8<F9?S 4A4?<;4FBD4. 
'EF4AB6?9AO E?98GRM<9 ;A4K9A<S >BQHH<J<9AF4 α: 
 5,7 8?S Q?9>FDB8B6 1%-10-07, 1��%-212Na/3; 

 4,2 8?S Q?9>FDB84 8480 B. 
 

�?S 6OIB84 <; Q>D4A4 6 EBBF69FEF6<< E D<EGA>B@ 2.33 A4:4FP >ABC>G «
��"�
 �!2 ». 

#BS6<FES Q>D4A 6 EBBF69FEF6<< E D<EGA>B@ 2.29 ?<5B Q>D4A CD98GCD9:89A<S 6 EBBF-
69FEF6<< E D<EGA>B@ 2.34 B A9B5IB8<@BEF< CDB6989A<S 7D48G<DB6>< 6 EBBF69FEF6<< 
E C. 3.3.8. 

 
 
 
 
 
 
 
 
 
 

 <EGAB> 2.34 
 
 
 

              �/�"$ α 
 
         ►   1%-10-07        α =  5.7 
                1��%-212      α =  5.7 
                8480                α =  4.2 
                α   =   5.7 

� 

�!� �!�� ! 
 

�� �!���%0 α 
 
#$"����&� 
�$��'�$"��' Na ! 

� 

              1���&$"�   Na 
                      S   =   100   % 
                     Ei   =   −147   @� 
                    1%-10-07 
                       α  =   5.7 
 
 
                ►   �/)"�       04.05.14 

� 

 <EGAB> 2.33 
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«1���&$"� D!» 2 CGA>F CB8@9AR 
CD98A4;A4K9A 8?S CDBE@BFD4 C4D4@9FDB6 
D!-Q?9>FDB84 CB D9;G?PF4F4@ CBE?98A9= 97B 
7D48G<DB6><. 1>D4A 2 6 EBBF69FEF6<< E D<EGA-
>B@ 2.35. 

 
 
 
 

 <EGAB> 2.35 
 

!4 Q>D4A9 <A8<>4FBD4 BFB5D4:4RFES ;A4K9A<S C4D4@9FDO CBE?98A9= 7D48G<-
DB6><: 

S – >DGF<;A4 Q?9>FDB8AB= E<EF9@O 6 % BF AB@<A4?PAB7B ;A4K9A<S; 
p!i < �i – >BBD8<A4FO <;BCBF9AJ<4?PAB= FBK>< Q?9>FDB8AB= E<EF9@O. 
�?S 6OIB84 <; Q>D4A4 6 EBBF69FEF6<< E D<EGA>B@ 2.35 GEF4AB6<FP @4D>9D «►» 

A4 EFDB>G �/)"� < A4:4FP >ABC>G «
��"�
 �!2 ». #BS6<FES Q>D4A 6 EBBF69FEF6<< E D<-

EGA>B@ 2.29. 
 
 

«#$"��$�� �'» 2 CGA>F CB8@9AR CD98A4;A4K9A 8?S C9D9IB84 6 E?G:95AO= 
D9:<@, <ECB?P;G9@O= CD< CDB69D>9 CD9B5D4;B64F9?S 6 EBBF69FEF6<< E F9IA<K9E><@< 
GE?B6<S@< &' 26.51.53-028-39232169-2020 (<89AF<KAO &' 4215-028-39232169-2010). 

 
�!� �!��: #D< CDB6989A<< <;@9D9A<= QFBF D9:<@ A9 <ECB?P;G9FES! 
 

► $���  2 CGA>F @9AR CD98A4;A4K9A 8?S C9D9>?RK9A<S D9:<@4 <;@9D9A<= 
< <A8<>4J<< >4A4?4. 

 

�ABC>4@< « », « » < «
��"�
 �!2 » 6O5<D49FES AG:AO= D9:<@: 

 «CNa» 2 D9:<@ <;@9D9A<= @4EEB6B= >BAJ9AFD4J<< (4>F<6ABEF<) <BAB6 
A4FD<S; 

 «DNa» 2 D9:<@ <A8<>4J<< ?B74D<H@<K9E>B7B CB>4;4F9?S 4>F<6ABEF< <BAB6 
A4FD<S; 

 «1�%» 2 D9:<@ <A8<>4J<< 1�%.  
 

► &"� �/)"�  CGA>F @9AR CD98A4;A4K9A 8?S 6O5BD4 8<4C4;BA4 6OIB8AB7B 
FB>4 6 8<4C4;BA4I BF 0 8B 5 @�, BF 4 8B 20 @� ?<5B BF 0 8B 20 @�. 

#BE?98B64F9?PAO@ A4:4F<9@ >ABC>< «
��"�
 �!2 » 6O5<D49FES 8<4C4;BA 6OIB8AB-

7B FB>4. 
 
 
2.6.4 $45BF4 E Q>D4AAO@ @9AR  �!2 [�] [B]  
 

► #�$"�0  CGA>F @9AR CD98A4;A4K9A 8?S B7D4A<K9A<S 8BEFGC4 > <;@9A9-
A<R C4D4@9FDB6 4A4?<;4FBD4. 

�E?< C4DB?P 6O>?RK9A «#�$"�0: "&��», FB C9D9IB8 <; D9:<@4 <;@9D9A<= 6 
D9:<@  �!2 CDB<EIB8<F 59; ;4CDBE4 C4DB?S. 

�E?< C4DB?P 6>?RK9A «#�$"�0: ���», FB CD< C9D9IB89 <; D9:<@4 <;@9D9-
A<= 6 D9:<@  �!2 4A4?<;4FBD ;4CDBE<F 669EF< C4DB?P (K<E?B «12»). 

              1���&$"�   pH 
                       S   =   100   % 
                      Ei   =   −35   @� 
                   p!i   =   7.0 
 
 
 
         ►   �/)"�             03.07.14 

� 
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#BS6<FES Q>D4A 6 EBBF69FEF6<< E D<-
EGA>B@ 2.36. 

 
 
 
 
 
 
 
 

 <EGAB> 2.36 

 
!4 Q>D4A9 5G89F @<74FP C9D64S J<HD4, >BFBDGR A9B5IB8<@B 669EF<. 
�ABC>4@< « », « » GEF4AB6<FP ;A4K9A<9 C9D6B= J<HDO C4DB?S «1» < A4:4FP 

>ABC>G «
��"�
 �!2 ». !4 Q>D4A9 A4KA9F @<74FP 6FBD4S J<HD4. 

�ABC>4@< « », « » GEF4AB6<FP ;A4K9A<9 6FBDB= J<HDO C4DB?S «2» < A4:4FP 
>ABC>G «

��"�
 �!2 ». 

�E?< C4DB?P 66989A CD46<?PAB, CB-
S6<FES Q>D4A  �!2. 

�E?< 66989A A969DAO= C4DB?P, FB CB-
S6<FES Q>D4A 6 EBBF69FEF6<< E D<EGA>B@ 2.37 < 
4A4?<;4FBD C9D9=89F 6 D9:<@ <;@9D9A<=. 

 
 
 

 
 

 <EGAB> 2.37 
 

► !�%&$"��� RS-485  CGA>F @9AR CD98A4;A4K9A 8?S A4EFDB=>< <AF9DH9=-
E4 RS-485 < CDBFB>B?4 B5@9A4 E 6A9LA<@ GEFDB=EF6B@. 1>D4A 2 6 EBBF69FEF6<<  E  
D<EGA>B@ 2.38. 

 
 
 
 
 
 
 
 
 

4                                                                             5 

 <EGAB> 2.38 

 

�ABC>4@< « », « » < «
��"�
 �!2 » @B:AB GEF4AB6<FP: 

– 6 EFDB>9 «#$"&"�"�» CDBFB>B? B5@9A4 E 6A9LA<@ GEFDB=EF6B@              
«MoDBuS RTU» <?< ��"$; 

 

             �����&� #�$"�0: 
 
 
 

                          11 
 
          !���$!/� #�$"�0  ! 

!�%&$"��� RS-485 
   #$"&"�"�: ModBus   RTU 
   ��$�%:             001 
   %�"$"%&0:   192000 
   ��!!/�:        8 
   +�&!"%&0:   !9F (N) 
   %&"# ��&:     1 
►  �/)"� 
 

!�%&$"��� RS-485 
   #$"&"�"�:   ��"$  
   ��$�%:                 0 
   %�"$"%&0:   192000 
   ��!!/�:        8 
   +�&!"%&0:   !9F (N) 
   %&"# ��&:     1 
►  �/)"� 
 

             �����&� #�$"�0: 
 
 
 

                          00 
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– 6 EFDB>9 «��$�%:» ;A4K9A<9 BF «1» 8B «247» (8?S CDBFB>B?4 B5@9A4 
«MoDBuS RTU») < ;A4K9A<9 BF «0» 8B «99» (8?S CDBFB>B?4 B5@9A4 ��"$); 

– 6 EFDB>9 «%�"$"%&0:» ;A4K9A<9 BF «1200» 8B «115200»; 
– 6 EFDB>9 «+�&!"%&0:» «!9F (N)», «+9F. (�)» <?< «!9K9F. (")»; 
– 6 EFDB>9 «%&"# ��&:» ;A4K9A<9 BF «1» <?< «2». 
 

► ��'� 2 CGA>F @9AR CD98A4;A4K9A 8?S BF>?RK9A<S 6 E?GK49 A9B5IB8<@BEF< 
;6G>B6B7B E<7A4?4 464D<=AB= E<7A4?<;4J<< 4A4?<;4FBD4 CD< CD96OL9A<< <;@9D9A-
AO@ ;A4K9A<9@ %Na <?< F9@C9D4FGDO CD989?B6 ;4CDB7D4@@<DB64AAB7B 8<4C4;BA4 
<;@9D9A<= CB FB>B6B@G 6OIB8G. 

 

► #" � �"!&$.%'  / 2 CGA>F @9AR CD98A4;A4K9A 8?S <89AF<H<>4J<< 
84AAOI CDB7D4@@AB7B B59EC9K9A<S: B5B;A4K9A<S, AB@9D4 69DE<< < CDBK<I E6989A<= 
B CDB7D4@@AB@ B59EC9K9A<<. 

 
� D < @ 9 G 4 A < 9 – � J9?SI CD98BF6D4M9A<S A9E4A>J<BA<DB64AAOI A4EFDB=>< < 

6@9L4F9?PEF64, CD<6B8SM<@ > <E>4:9A<R D9;G?PF4FB6 <;@9D9A<=, CD98GE@BFD9A FB?P>B 
CDBE@BFD 84AAOI CDB7D4@@AB7B B59EC9K9A<S. 

 

► &� #�$�&'$� �# 2 CGA>F @9AR CD98A4;A4K9A 8?S <A8<>4J<< F9@C9D4FG-
DO 6AGFD< >BDCGE4 5?B>4 CD9B5D4;B64F9?PAB7B. 

 
 

2.7 �DB6989A<9 <;@9D9A<= 

 

%BEF46AO9 K4EF< 4A4?<;4FBD4 8B?:AO 5OFP CB87BFB6?9AO > D45BF9 6 EBBF-
69FEF6<< E D4;89?4@< 2.3.1-2.3.5. 

�A4?<;4FBD E ;46B84-<;7BFB6<F9?S CBEF46?S9FES BF7D48G<DB64AAO@ < @B:9F 
5OFP ED4;G ;4CGM9A 6 D45BFG. 

 
 

2.7.1 �BAFDB?P < <;@9A9A<9 C4D4@9FDB6 4A4?<;4FBD4 
 
�>?RK<FP 4A4?<;4FBD (5?B> CD9B5D4;B64F9?PAO= < ���) < G598<FPES: 
− 6 EBBF69FEF6<< C4D4@9FDB6 4A4?<;<DG9@B= ED98O C. 1.2.5; 
− 6 CD46<?PABEF< GEF4AB6>< C4D4@9FDB6 4A4?<;4FBD4 < D9:<@B6 D45BFO 6 

EBBF69FEF6<< E C. 2.6. 
 

�>?RK<FP 4A4?<;4FBD 6 EBBF69FEF6GRM<= D9:<@: 
 «CNa» 2 D9:<@ <;@9D9A<= @4EEB6B= >BAJ9AFD4J<< (4>F<6ABEF<) <BAB6              

A4FD<S; 
 «DNa» 2 D9:<@ <A8<>4J<< ?B74D<H@<K9E>B7B CB>4;4F9?S 4>F<6ABEF< <BAB6 

A4FD<S; 
 «1�%» 2 D9:<@ <A8<>4J<< 1�%.  

 

� D < @ 9 G 4 A < 9 2 #D< CBS6?9A<< EB@A9A<= 6 CD46<?PABEF< CB>4;4A<= 4A4?<;4FB-
D4 CD< 6OCB?A9A<< <;@9D9A<=, 4 F4>:9 C9D98 CB69D>B= CDB69EF< F9IA<K9E>B9 B5E?G:<64-
A<9 6 EBBF69FEF6<< E D4;89?B@ 3. 
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2.7.2 #DB6989A<9 <;@9D9A<= A4 CDBFB>9 CD< CB84K9 4A4?<;<DG9@B= ED98O <; 
F9IAB?B7<K9E>B7B FDG5BCDB6B84 

 

2.7.2.1 �>87>B>6:4 : 87<9@9=8S< 

 

%B98<A9A<S G;?B6 7<8DBC4A9?< 8B?:AO EBBF69FEF6B64FP D<EGA>G 2.39. 
 
 
2.7.2.2 �@>6989=89 87<9@9=89 

 
#B84FP 4A4?<;<DG9@GR ED98G BF CDB5BBF5BDA<>4. 'EF4AB6<FP D4EIB8 4A4?<-

;<DG9@B= ED98O K9D9; 7<8DBC4A9?< 6 CD989?4I BF 3 8B 200 8@3/K. 
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#
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0
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�!� �!��: !� �"#'%��&0 #�$�#"�!�!�� <A8<>4FBD4 D4EIB84, 
B59EC9K<6 E6B5B8AO= E?<6 4A4?<;<DG9@B= ED98O! 

 
#9D9IB8AO= CDBJ9EE CD< EF45<?PAB@ CBFB>9 >BAFDB?<DG9@B= 6B8O CDB8B?-

:49FES A9 5B?99 5 @<A. 
#BE?9 B>BAK4A<S C9D9IB8AB7B CDBJ9EE4 CB>4;4A<S <A8<>4FBD4 ��� @B7GF >B-

?954A<S 6 CD989?4I ± 5 98. 
#D< ABD@4?PAB= D45BF9 ��� 6 SK9=>9 CDBFBKAB= 8B?:AB A45?R84FPES CDB-

IB:89A<9 CG;ODP>B6 E@9E< 6B;8GI4 E CB8M9?4K<64RM<@ D9479AFB@. #D< BFEGFEF6<< 
CG;ODP>B6 E?98G9F B5D4F<FPES > C. 2.11. 

#D< CBEF9C9AAB@ <EFBM9A<< CB8M9?4K<64RM97B D9479AF4 – 4@@<4>4 6>?R-
K49FES 97B CB8B7D96. 1FB CB;6B?S9F <ECB?P;B64FP CB8M9?4K<64RM<= D9479AF CD4>-
F<K9E>< A4 100 %. 

#D< 6>?RK9A<< E69FB6OI <A8<>4FBDB6 «�%&"-�!�� $����!&�», «!�$'-
,�!�� $��'��$"��!�3» A4 C9D98A9= C4A9?< ��� E?98G9F B5D4F<FPES > C. 2.11. 

 
� D < @ 9 G 4 A < 9  #D< CD9>D4M9A<< CB84K< 4A4?<;<DG9@B= ED98O BF CDB5BBF5BD-

A<>4 6 SK9=>< CDBFBKAB= EBID4AS9FES BEF4FBKAO= B5N9@ 6B8O 8?S CD98BF6D4M9A<S 6OEO-
I4A<S Q?9>FDB8B6. 

 
 
2.7.3 #DB6989A<9 <;@9D9A<= 4A4?<;<DG9@B= ED98O B7D4A<K9AAB7B B5N9@4 (6 

?45BD4FBDAOI GE?B6<SI) 
 
�;@9D9A<S 4A4?<;<DG9@B= ED98O B7D4A<K9AAB7B B5N9@4 @B7GF CDB6B8<FPES: 
 E <ECB?P;B64A<9@ 9@>BEF< >BAFDB?PAB7B D4EF6BD4; 
 E <ECB?P;B64A<9@ >B@C?9>F4 8?S BF5BD4 CDB5O �$49.02.980, CBEF46?S9@B-

7B CB BF89?PAB= ;4S6>9. 
 
� D < @ 9 G 4 A < 9 2 #DB6989A<9 <;@9D9A<= 4A4?<;<DG9@B= ED98O B7D4A<K9AAB7B B5N9@4 

D9>B@9A8G9FES 8?S D4EF6BDB6 E >BAJ9AFD4J<9= <BAB6 A4FD<S 5B?99 1 @>7/8@3. 

 
�!� �!��: #D< A9B5IB8<@BEF< CDB6989A<S <;@9D9A<= 6 D4EF6BD4I E 

>BAJ9AFD4J<9= <BAB6 A4FD<S @9A99 1 @>7/8@3 B5D4M4FP "%"�"� �!� �!�� 
A4 K<EFBFG CBEG8O < EBEF46AOI K4EF9= >B@C?9>F4 8?S BF5BD4 CDB5O! 

 
 
2.7.3.1 �@>6989=89 87<9@9=89 A 8A?>;P7>64=89< 9<:>AB8 :>=B@>;P=>7> @4AB6>@4 

 
%B98<A9A<S G;?B6 7<8DBC4A9?< 8B?:AO EBBF69FEF6B64FP D<EGA>G 2.40. 
�4?<FP 4A4?<;<DG9@GR ED98G 6 9@>BEFP >BAFDB?PAB7B D4EF6BD4 < BF>DOFP ;4-

:<@ 2. 
�>?RK<FP ���. %ASFP CB>4;4A<S K9D9; 10 @<A E <A8<>4FBD4 4A4?<;4FBD4 ?<5B 

6A9LA97B GEFDB=EF64, 9E?< 4A4?<;4FBD > A9@G CB8>?RK9A. 
 <A<@4?PAO= B5N9@ 4A4?<;<DG9@B= ED98O 8B?:9A 5OFP 200 E@3 CD< D4EIB89 

20 E@3/@<A. 
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2.7.3.2 �@>6989=89 87<9@9=89 A 8A?>;P7>64=89< :><?;9:B4 8;S >B5>@4 ?@>5O � 49.02.980 

 
'EF4AB6<FP A4EBE <; >B@C?9>F4 8?S BF5BD4 CDB5O �$49.02.980 6 EBBF69FEF6<< 

E 8B>G@9AFB@ «�AEFDG>J<S-C4ECBDF CB GEF4AB6>9 < B5E?G:<64A<R C9D<EF4?PF<K9-
E>B7B 8B;<DGRM97B A4EBE4 E9D<< �». 

%B98<A9A<S G;?B6 7<8DBC4A9?< 8B?:AO EBBF69FEF6B64FP D<EGA>G 2.41. 
#DB@OFP >4C<??SD 6 6B89 BK<M9AAB= 8?S I<@<K9E>B7B 4A4?<;4 CB                      

"%& 34-70-953.2-88 (6 B59EEB?9AAB= 6B89 E A<;><@ EB89D:4A<9@ A4FD<S). 
#B7DG;<FP >4C<??SD 6 EF4>4A E 4A4?<;<DG9@B= ED98B= < 6>?RK<FP A4EBE. 
!4EBE CB;6B?S9F GEF4A46?<64FP CBFB> 8B 33 E@3/@<A.  <A<@4?PAO= CBFB> CD< 

CDB6989A<< <;@9D9A<= 2 20 E@3/@<A, BCF<@4?PAO= CBFB> 2 30 E@3/@<A. 
$GK>B= D97G?SFBD4 CBFB>4 GEF4AB6<FP AG:AO= D4EIB8 4A4?<;<DG9@B= ED98O. 

�4CB?A<FP A4EBE < CB8>?RK<FP FDG5>G #�) %&-18, <8GMGR BF A4EBE4, > LFGJ9DG 
SK9=>< CDBFBKAB=. 

%ASFP GEF4AB6<6L<9ES CB>4;4A<S E <A8<>4FBD4 4A4?<;4FBD4 ?<5B 6A9LA97B 
GEFDB=EF64, 9E?< 4A4?<;4FBD > A9@G CB8>?RK9A. 

#9D98 CDB6989A<9@ <;@9D9A<= 8DG7B= 4A4?<;<DG9@B= ED98O CDB@OFP >4C<?-
?SD 6 6B89 BK<M9AAB= 8?S I<@<K9E>B7B 4A4?<;4. �E?< >BAJ9AFD4J<S <BAB6 A4FD<S 6 
4A4?<;<DG9@B= ED989 BF?<K49FES A9 5B?99, K9@ 6 864 D4;4, BC9D4J<< CDB@O6>< >4-
C<??SD4 CD< C9D9IB89 BF B8AB= ED98O > 8DG7B= @B:AB <E>?RK<FP. 

 
� D < @ 9 G 4 A < 9 2 �?S EA<:9A<S D4EIB84 CDB5O D9>B@9A8G9FES D9:<@ <;@9D9A<= E 

CD9DO64A<9@ CBFB>4, F4> >4> 6D9@S D94>J<< 4A4?<;4FBD4 BCD989?S9FES A9 EFB?P>B E>BDBEFPR 
CBFB>4 4A4?<;<DG9@B= ED98O K9D9; SK9=>G CDBFBKAGR, E>B?P>B E>BDBEFPR D94>J<< Q?9>FDB8B6. 

 
� QFB@ D9:<@9 EA4K4?4 BEGM9EF6?S9FES A9CD9DO6AO= CDBFB> 4A4?<;<DG9@B= 

ED98O K9D9; SK9=>G CDBFBKAGR 6 F9K9A<9 5 @<A. �4 QFB 6D9@S CDB<EIB8<F B5AB6?9-
A<9 :<8>BEF< 6 SK9=>9 CDBFBKAB= E Q?9>FDB84@<. 

�4?99 E?98G9F A4 5-7 @<A BEF4AB6<FP CDBFB> 4A4?<;<DG9@B= ED98O, BF>?RK<FP 
A4EBE < CD9>D4F<FP 8B;<DB64A<9 CB8M9?4K<64RM97B 2 A4:4FP >ABC>G «$��� » A4 
��� (CD< QFB@ 8B?:9A 6>?RK<FPES E69FB6B= <A8<>4FBD «"%&�!"���»). 

1FB CB;6B?S9F Q?9>FDB84@ ED947<DB64FP A4 AB6B9 ;A4K9A<9 >BAJ9AFD4J<< 
<BAB6 A4FD<S 6 4A4?<;<DG9@B= ED989. #BE?9 QFB7B 6>?RK<FP A4EBE, 6>?RK<FP 8B;<-
DB64A<9 4@@<4>4 < K9D9; 2-3 @<A EASFP GEF4AB6<6L<9ES CB>4;4A<S E <A8<>4FBD4 
4A4?<;4FBD4 ?<5B 6A9LA97B GEFDB=EF64, 9E?< 4A4?<;4FBD > A9@G CB8>?RK9A. 

 
 
2.8 З469DH9A<9 D45BFO E 4A4?<;4FBDB@ 

 
2.8.1 #D< >D4F>B6D9@9AAB@ C9D9DO69 6 D45BF9 E?98G9F: 
– C9D969EF< C9D9>?RK4F9?P « %�&0 » A4 5?B>9 CD9B5D4;B64F9?PAB@ 6 CB?B-

:9A<9 « O »; 

– 6O>?RK<FP ���, A4:46 >ABC>G «  » A4 C9D98A9= C4A9?< ���; 
– BF>?RK<FP 5?B> CD9B5D4;B64F9?PAO= < <EFBKA<> C<F4A<S �#-1002 BF E9F< 

C9D9@9AAB7B FB>4 (CD< A9B5IB8<@BEF<); 
– DG>B6B8EF6B64FPES G>4;4A<S@< Q>EC?G4F4J<BAAB= 8B>G@9AF4J<< A4 <ECB?P-

;G9@O9 Q?9>FDB8O. 
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2.8.2 #D< 8?<F9?PAB@ C9D9DO69 6 D45BF9 E?98G9F: 
– C9D9>DOFP CB84KG 4A4?<;<DG9@B= ED98O; 
– BF>?RK<FP 5?B> CD9B5D4;B64F9?PAO= < <EFBKA<> C<F4A<S �#-1002 BF E9F< 

C9D9@9AAB7B FB>4; 

– 6O>?RK<FP ���, A4:46 >ABC>G «  » A4 C9D98A9= C4A9?< ���; 
– E?<FP CB8M9?4K<64RM<= D94>F<6 <; EBEG84 7<8DBC4A9?<; 
– DG>B6B8EF6B64FPES G>4;4A<S@< Q>EC?G4F4J<BAAB= 8B>G@9AF4J<< A4 <ECB?P-

;G9@O9 Q?9>FDB8O. 
 
 
2.9 Э>D4AO CD98GCD9:89A<= 

 
1>D4A CD98GCD9:89A<S 6 EBBF69FEF6<< 

E D<EGA>B@ 2.42 CBS6<FES CD< CD96OL9A<< 
<;@9D9AAO@ ;A4K9A<9@ CNa 69DIA97B CD989-
?4 ;4CDB7D4@@<DB64AAB7B 8<4C4;BA4 <;@9-
D9A<= CB FB>B6B@G 6OIB8G. 

 
 
 
 

 <EGAB> 2.42 
 
1>D4A CD98GCD9:89A<S 6 EBBF69FEF6<< 

E D<EGA>B@ 2.43 CBS6<FES CD< CD96OL9A<< 
<;@9D9AAO@ ;A4K9A<9@ F9@C9D4FGDO 4A4?<-
;<DG9@B= ED98O 69DIA97B CD989?4 8<4C4;BA4 
<;@9D9A<=. 

 
 
 
 

 <EGAB> 2.43 
 
1>D4A CD98GCD9:89A<S 6 EBBF69FEF6<< 

E D<EGA>B@ 2.44 CBS6<FES, 9E?<: 
 <;@9D9AAB9 ;A4K9A<9 F9@C9D4FGDO 

4A4?<;<DG9@B= ED98O CD96OL49F 69DIA<= 
CD989? 8<4C4;BA4 <;@9D9A<=; 

 <;@9D9AAB9 ;A4K9A<9 pNa CD96OL4-
9F 69DIA<= CD989? ;4CDB7D4@@<DB64AAB7B 
8<4C4;BA4 <;@9D9A<= CB FB>B6B@G 6OIB8G. 

 
 
 
 
 
 
 
 
 

           CNa      24.3 @>7/8@3 
 

pNa       5.98 
 

                           50.7 ð% 

� 

           CNa      24.3 @>7/8@3 
 

pNa       5.98 
 

    50.7 ð% 

� 

 <EGAB> 2.44 

pNa   5.49 
 

  %Na     75.2 
 

    24.3 °% 

24.3 ð% 

� 

38@
@>7
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1>D4A CD98GCD9:89A<S 6 EBBF69FEF6<< 
E D<EGA>B@ 2.45 CBS6<FES CD< CD96OL9A<< 
<;@9D9AAO@ ;A4K9A<9@ 1�% CD989?B6 8<4-
C4;BA4 <;@9D9A<=. 

 
 
 
 
 

 <EGAB> 2.45 
 

1>D4A CD98GCD9:89A<S 6 EBBF69FEF6<< 
E D<EGA>B@ 2.46 CBS6<FES, 9E?< <;@9D9AAB9 
;A4K9A<9 pNa 6OIB8<F ;4 69DIARR GEF46>G. 
 

 

 
 

 

 

 <EGAB> 2.46 
 

1>D4A CD98GCD9:89A<S 6 EBBF69FEF6<< 
E D<EGA>B@ 2.47 CBS6<FES, 9E?<: 

 6 >4A4?9 � <;@9D9AAB9 ;A4K9A<9 CNa 
6OIB8<F ;4 A<:ARR GEF46>G; 

 6 >4A4?9 � <;@9D9AAB9 ;A4K9A<9 pNa 
6OIB8<F ;4 69DIARR GEF46>G. 

 
 
 

 <EGAB> 2.47 

 
� D < @ 9 G 4 A < 9 2 +<E?9AAO9 ;A4K9A<S CNa, pNa, 1�%, 4 F4>:9 F9@C9D4FGDO A4 

Q>D4A4I CD98GCD9:89A<= 4A4?<;4FBD4 @B7GF 5OFP 8DG7<@<. 
 
 
2.10 Э>D4AO A9<ECD46ABEF9= 4A4?<;4FBD4 

 
 

#D< CBS6?9A<< Q>D4AB6 6 EBBF69FEF6<< E D<EGA>4@< 2.48-2.53 E?98G9F B5D4-
F<FPES > C. 2.11. 

 

 

 

 

 

 

 
 

  1�%       −1250 @� 
 

    25.7 ð% 
 

� 

           CNa      24.3 @>7/8@3 
 

pNa       5.98 
 

24.3 ð% 

� 

           %Na             3.9 

 

                                          25.0 ð% 

           pNa          5.98 
 

                                          25.0 ð% 

� 

� 38@
@>7
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 <EGAB> 2.48                                                <EGAB> 2.49 
 

 

 
 
 
 
 
 
 
 

 <EGAB> 2.50                                                <EGAB> 2.51 
 

 
 
 
 
 
 
 
 
 

 <EGAB> 2.52                                                <EGAB> 2.53  
 
 
 

2.11 ВB;@B:AO9 A9<ECD46ABEF< < @9FB8O <E GEFD4A9A<S 

 
2.11.1 )4D4>F9DAO9 A9<ECD46ABEF< 4A4?<;4FBD4 < @9FB8O <I GEFD4A9A<S CD<-

6989AO 6 F45?<J9 2.5. 

 

 

 

 

 

 

 

 

 

 

 

 
�!� �!�� ! 
 
��&+�� 
 
!� #"���2+�! ! 

� 
 

�!� �!�� ! 
 
!�& %�3�� 
 
% ��&+��"  ! 

 

� 

           �!� �!�� ! 
 
           ",���� 
           ��"�� 
           ��&" �&�+�%�"�" 
           �"��$"��!�3 ! 

� 

�$��'�$"���   D! 
 

 
",����   �$��'�$"���   ! 
 
�'(�$   !�   "#$�����!   ! 

� 

�!� �!�� ! 
 

�$��'�$"��� !� 
%""&��&%&�'�& 

#�$� �&$�  1���&$"�� 
 

#$"����&� 
�$��'�$"��' Na ! 

� 

�!� �!�� ! 
 

�� �!���%0 α 
 
#$"����&� 
�$��'�$"��' Na ! 

� 
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"45?<J4 2.5 

!9<ECD46ABEFP �9DBSFA4S CD<K<A4  9FB8O GEFD4A9A<S 
1 �?B> CD9B5D4;B64F9?PAO= A9 
6>?RK49FES 

�OL?< <; EFDBS E9F96O9 
CD98BID4A<F9?< 

C. 4 $9@BAF 6 ;46B8E><I 
GE?B6<SI 

2 #B>4;4A<S CNa A4 5?B>9 CD9B5D4-
;B64F9?PAB@ ;A4K<F9?PAB BF?<K4-
RFES BF CD98CB?4749@B7B ;A4K9A<S. 

�A4?<;4FBD A9 BF7D48G<-
DB64A ?<5B BF7D48G<DB-
64A A9CD46<?PAB 

#DB69EF< 7D48G<DB6>G CB 
>BAJ9AFD4J<< <BAB6 
A4FD<S (C. 3.3.8). 

�OIB8 <; EFDBS 
A4FD<96B7B Q?9>FDB84 

�4@9A<FP A4FD<96O= 
Q?9>FDB8 (C. 2.11.4.1). 
#BE?9 ;4@9AO CDB69EF< 
7D48G<DB6>G CB >BAJ9AFD4-
J<< <BAB6 A4FD<S (C. 3.3.8). 

�OIB8 <; EFDBS 
D!-Q?9>FDB84 

�4@9A<FP D!-Q?9>FDB8       
(C. 2.11.4.1). #BE?9 ;4@9AO 
CDB69EF< 7D48G<DB6>G           
D!-Q?9>FDB84 (C. 3.3.7). 

3 #D< 7D48G<DB6>9 4A4?<;4FBD4 CB 
7D48G<DB6BKAO@ D4EF6BD4@ CB>4-
;4A<S 4A4?<;4FBD4 CBKF< A9 <;@9-
ASRFES CD< CB84K9 > Q?9>FDB84@ 
7D48G<DB6BKAOI D4EF6BDB6 E D4;-
AO@ ;A4K9A<9@ %Na 

!9<ECD46ABEFP B8AB7B  
<; Q?9>FDB8B6 

�4@9A<FP Q?9>FDB8 
(C. 2.11.4). #DB69EF< 7D48G<-
DB6>G (C. 3.3.7 <?< C. 3.3.8). 

4 �;@9D9AAB9 ;A4K9A<9 F9@C9D4FG-
DO 4A4?<;<DG9@B= ED98O ;A4K<-
F9?PAB BF?<K49FES BF CD98CB?474-
9@B7B ;A4K9A<S 

�OIB8 <; EFDBS 84FK<>4 
F9@C9D4FGDO 

C. 4 $9@BAF 6 ;46B8E><I 
GE?B6<SI 

5 #B>4;4A<S 4A4?<;4FBD4 A9GEFB=-
K<6O 

"5DO6 6 >459?9 <?< BF-
EGFEF6<9 >BAF4>F4 6 D4;N-
9@9 >459?S Q?9>FDB84 

#DB69D<FP < B59EC9K<FP 
A489:AO= >BAF4>F <?< 
GEFD4A<FP B5DO6 6 >459?9 

6.1 !9 CDB<EIB8<F CB8M9?4K<64A<9 
4A4?<;<DG9@B= ED98O CD< D45BF4-
RM9@ >B@CD9EEBD9. 
6.2 �4C4I CB8M9?4K<64RM97B D94-
79AF4 (4@@<4>4). 
6.3 �>?RK9AO E69FB8<B8O ��� 
«!4DGL9A<9 D97G?<DB64A<S», «�E-
FBM9A<9 D9479AF4», «$45BF4» < 
«!47D96». 

#9D97AGF4 FDG5>4, EB98<-
ASRM9= >B@CD9EEBD E 
SK9=>B= CDBFBKAB= 

'EFD4A<FP C9D97<5 

#B6D9:89A<9 FDG5><, 
EB98<ASRM9= >B@CD9EEBD 
E SK9=>B= CDBFBKAB= 

�4@9A<FP FDG5>G 
(#�) %&-18 6AGFD.2,5×1,  
L = 500 @@) 

6.4 #B>4;4A<S A4 <A8<>4FBD9 ��� 
@9A99 «010». 
6.5 #B>4;4A<S CNa A4 5?B>9 CD9B5-
D4;B64F9?PAB@ 5?<;>< > 0 @>7/8@3 

!9C?BFA4S CBE48>4  
CDB5>< A4 EBEG8 CB8M9-
?4K<64RM<@ D9479AFB@ 

�469DAGFP 74=>G A4><8AGR  

#B6D9:89AB >B?PJB GC?BF-
A<F9?PAB9 A4 CDB5>9 EBEG-
84 8?S 4@@<4>4 

C. 3.3.7. �4@9A<FP >B?PJB 
GC?BFA<F9?PAB9 A4 CDB5>9 
EBEG84 8?S 4@@<4>4 

7.1 #B>4;4A<S A4 <A8<>4FBD9 ��� 
@9ASRFES BF 10 8B 300. 
7.2 �4C4I 4@@<4>4. 
7.3 �>?RK9A E69FB8<B8 ��� 
«!4DGL9A<9 D97G?<DB64A<S» 

 9I4A<K9E>B9 CB6D9:89-
A<9 EBEG84 E CB8M9?4K<-
64RM<@ D9479AFB@ (4@-
@<4>B@). 

�4@9A<FP EBEG8 (H?4>BA 
C?4EF<>B6O= 1 8@3) 

8 !9F CDBFB>4 4A4?<;<DG9@B= ED9-
8O K9D9; <A8<>4FBD D4EIB84, AB 
9EFP C9D9?<6 6 C9D9?<6AB@ GEFDB=-
EF69 

�4EBD<?ES :<>?9D SK9=>< 
CDBFBKAB= 

C. 3.3.4. #DBK<EF<FP :<-
>?9D SK9=>< CDBFBKAB= 
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�DB8B?:9A<9 F45?<JO 2.5 

!9<ECD46ABEFP �9DBSFA4S CD<K<A4  9FB8O GEFD4A9A<S 
9 #B8N9@ GDB6AS (C9D9CB?A9A<9) 
<A8<>4FBD4 D4EIB84 

!4DGL9A BFFB> 6B8O <; 
SK9=>< CDBFBKAB= 

"59EC9K<FP E6B5B8AO= 
E?<6 6B8O <; FDG5><  
#�) %&-18 6AGFD.16,02,0; 
L = 500 @@ 

#D96OL9A 8BCGEF<@O= 
D4EIB8 6B8O K9D9; SK9=>G 
CDBFBKAGR 

"59EC9K<FP D4EIB8 6B8O 
A9 5B?99 200 8@3/K 

10 !9F CDBFB>4 4A4?<;<DG9@B= 
ED98O K9D9; <A8<>4FBD D4EIB84, 
A9F C9D9?<64 6 C9D9?<6AB@ 
GEFDB=EF69 

!9 CB849FES 4A4?<;<DG9-
@4S ED984 BF CDB5BBF5BD-
A<>4 

#B84FP 4A4?<;<DG9@GR 
ED98G BF CDB5BBF5BDA<>4 

�4EBD<?ES H<?PFD C. 3.3.9.2. �4@9A<FP H<?P-
FDGRM<= @4F9D<4? 

 
2.11.2 %BB5M9A<S B A9<ECD46ABEFSI, 6O6B8<@O9 A4 Q>D4A <A8<>4FBD4 5?B>4 

CD9B5D4;B64F9?PAB7B, < @9FB8O <I GEFD4A9A<S CD<6989AO 6 F45?<J9 2.6. 

"45?<J4 2.6 
1>D4A  

A9<ECD46ABEF< 5?B>4 
CD9B5D4;B64F9?PAB7B 

�9DBSFA4S CD<K<A4  9FB8O GEFD4A9A<S 

1 «�!� �!��! 
��&+��  
!� #"���2+�!!» 

�459?P �1002.5 ?<5B �1002.L 
A9 CB8>?RK9A > D4;N9@G 
«��&+�� �» <?< «��&+�� �» 
5?B>4 CD9B5D4;B64F9?PAB7B 

#B8>?RK<FP >459?P > D4;N9@G 
«��&+�� �» <?< «��&+�� �» 
5?B>4 CD9B5D4;B64F9?PAB7B 

!9<ECD46ABEFP >459?S $4;89? 4. $9@BAF 6 ;46B8E><I 
GE?B6<SI 

2 «�!� �!��!  
!�& %�3�� % 
��&+��" !» 

�459?P �1002.5 ?<5B �1002.L 
A9 CB8>?RK9A > D4;N9@G 
«�/)"�» 5?B>4 GE<?<F9?S 

#B8>?RK<FP >459?P > D4;N9@G 
«�/)"�» 5?B>4 GE<?<F9?S 

!9<ECD46ABEFP >459?S $4;89? 4. $9@BAF 6 ;46B8E><I 
GE?B6<SI 

3 «�$��'�$"��� 
D! ",���� �$�-
�'�$"���! �'(�$ 
!� "#$�����!!» 

!9 BCD989?9AB ;A4K9A<9 D! 
5GH9DAB7B D4EF6BD4 

�O>?RK<FP 4A4?<;4FBD.  
#DB69D<FP, KFB 5GH9DAO= D4E-
F6BD <@99F B8AB <; ;A4K9A<= 
D! 1,65 <?< 9,18. 
#DB69D<FP Q?9>FDB8O 

!9<ECD46ABEFP B8AB7B  
<; Q?9>FDB8B6 

�4@9A<FP Q?9>FDB8 (C. 2.11.4). 

4 «#$"��$0&� 
1���&$"�/!» 

!98BEF4FBKAO= GDB69AP Q?9>FDB-
?<F4 6 Q?9>FDB89 ED46A9A<S. 

#DB69D<FP Q?9>FDB8 (J9?BEF-
ABEFP Q?9>FDB8B6 < GDB69AP 
Q?9>FDB?<F4 6 Q?9>FDB89 ED46-
A9A<S). 
#DB69D<FP 5GH9DAO9 D4EF6B-
DO. #BE?9 QFB7B 6AB6P CDB69-
EF< 7D48G<DB6>G D!-Q?9>FDB84 
4A4?<;4FBD4 

#B6D9:89A<9 D!-Q?9>FDB84  
(Q?9>FDB84 ED46A9A<S). 

�4@9A<FP Q?9>FDB8 (C. 2.11.4). 

5 «�!� �!��! 
�� �!���%0 α 
#$"����&� 
�$��'�$"��' Na!»  

�A4K9A<9 α <?< F<C Q?9>FDB84 A9 
EB6C4849F E C4D4@9FD4@< CB-
E?98A9= 7D48G<DB6><  
(CD< 6OIB89 <; CGA>F4 CB8@9AR 
«1���&$"� Na»)  

C. 3.3.8. #DB69EF< 7D48G<DB6>G 
CB >BAJ9AFD4J<< <BAB6 A4FD<S 
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�DB8B?:9A<9 F45?<JO 2.6 
1>D4A 

A9<ECD46ABEF< 5?B>4 
CD9B5D4;B64F9?PAB7B 

�9DBSFA4S CD<K<A4  9FB8O GEFD4A9A<S 

6 «�!� �!��! 
�$��'�$"��� 
!� %""&��&%&�'�& 
#�$� �&$�  1���-
&$"�� #$"����&� 
�$��'�$"��' Na!» 

�A4K9A<9 α <?< F<C Q?9>FDB84 A9 
EB6C4849F E C4D4@9FD4@< CB-
E?98A9= 7D48G<DB6>< 
(CD< 6>?RK9A<< 5?B>4 CD9B5D4;B-
64F9?PAB7B) 

C. 3.3.8 #DB69EF< 7D48G<DB6>G 
CB >BAJ9AFD4J<< <BAB6 A4FD<S 

7 «�!� �!��! 
",���� ��"�� 
��&" �&�+�%�"�" 
�"��$"��!�3!» 

!9<ECD46ABEFP 6 D45BF9 ��� $4;89? 4. $9@BAF ��� < >B@-
CD9EEBD4 6 ;46B8E><I GE?B6<SI 

 
2.11.3 %BB5M9A<S B5 BL<5>4I, 6O6B8<@O9 A4 Q>D4A9 ��� < @9FB8O <I GEFD4-

A9A<S CD<6989AO 6 F45?<J9 2.7. 
"45?<J4 2.7 

"L<5>4 ��� �9DBSFA4S CD<K<A4  9FB8O GEFD4A9A<S 
1 «F1» �4FK<> CDB6B8<@BEF< �#-1002 

A9 CB8>?RK9A > ��� 
#B8>?RK<FP 84FK<> CDB6B8<@BEF< �#-1002 
> ��� 

�4FK<> CDB6B8<@BEF< �#-1002 
6OL9? <; EFDBS 

$4;89? 4. $9@BAF 6 ;46B8E><I GE?B6<SI 

2 «F2», «F3» �B@CD9EEBD A9 CB8>?RK9A > ��� #B8>?RK<FP >B@CD9EEBD > ��� 

�B@CD9EEBD </<?< ��� 6OL9? 
<; EFDBS 

$4;89? 4. $9@BAF ��� < >B@CD9EEBD4 6 
;46B8E><I GE?B6<SI 

3 «F3» #D96OL9A 8BCGEF<@O= CBDB7 CB 
F9@C9D4FGD9 A47D964 CB8M9?4-
K<64RM97B D9479AF4 (4@@<4>4) 

#D< B8AB>D4FAB@ CBS6?9A<< EBB5M9A<S B5 
BL<5>9 BF>?RK<FP < 6>?RK<FP ��� 

#D< A9B8AB>D4FAB@ CBS6?9A<< EBB5M9A<S 
B5 BL<5>9 – D9@BAF ��� < >B@CD9EEBD4 6 
;46B8E><I GE?B6<SI. 

4 «F4»,«F5» 
?<5B «F9» 

!4DGL9AB HGA>J<BA<DB64A<9 
>B@CD9EEBD4 </<?< ��� 

$4;89? 4. $9@BAF ��� < >B@CD9EEBD4 6 
;46B8E><I GE?B6<SI 

 

 

2.11.4 �4@9A4 Q?9>FDB8B6 
 

�4@9A4 Q?9>FDB8B6 CDB<;6B8<FES 6 EBBF69FEF6<< E D<EGA>B@ 2.54. 
 

 

2.11.4.1 �?S ;4@9AO A4FD<96B7B Q?9>FDB84 < pH-Q?9>FDB84: 
 BFEB98<A<FP A9<ECD46AO= Q?9>FDB8 BF 5?B>4 GE<?<F9?S; 
 CB87BFB6<FP <ECD46AO= Q?9>FDB8 6 EBBF69FEF6<< E 97B C4ECBDFB@; 
 GEF4AB6<FP A4 <ECD46AO= Q?9>FDB8 >DOL>G �$49.02.204, L4=5G 

�$43.02.003 < >B?PJB �$43.02.004 (D4EEFBSA<9 BF A<:A97B >D4S Q?9>FDB84 8B >B?PJ4 
�$43.02.004 8B?:AB 5OFP CD<5?<;<F9?PAB 30 @@); 

 CB8EB98<A<FP <ECD46AO= Q?9>FDB8 > 5?B>G GE<?<F9?S: A4FD<96O= Q?9>FDB8 
> D4;N9@G «1���&$"� DNa», D!-Q?9>FDB8 – > D4;N9@G «1���&$"� D!»; 

 ;4>DOFP @9F4??<K9E>GR K4EFP D4;N9@B6 ;4M<FAB= 6FG?>B= �$49.02.002. 
 
2.11.4.2 �?S ;4@9AO Q?9>FDB84 ED46A9A<S: 
 BFEB98<A<FP A9<ECD46AO= Q?9>FDB8 ED46A9A<S BF 5?B>4 GE<?<F9?S; 
 CB87BFB6<FP <ECD46AO= Q?9>FDB8 6 EBBF69FEF6<< E 97B C4ECBDFB@; 
 CB8EB98<A<FP <ECD46AO= Q?9>FDB8 ED46A9A<S > D4;N9@G «1���&$"� 

"#"$!/�» 5?B>4 GE<?<F9?S. 
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 <EGAB> 2.54 

_________ 

* #D<@9AS9FES CD< 7D48G<DB6>9 D!-Q?9>FDB84 6 EBBF69FEF6<< E C. 3.3.7. 
 
 

�B?PJB  
�$43.02.004 

,4=54 
�$43.02.003 

�DOL>4 
�$49.02.204 

!4FD<96O= 
Q?9>FDB8 

�FG?>4 
;4M<FA4S 

�$42.02.002 
1?9>FDB8 
ED46A9A<S* 

pH-Q?9>FDB8 

,F9CE9?P 
,#4-2 

3
0
 

$4;N9@ 
BNC-101A 
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3 &�)!�+�%�"� "�%�'����!�� 
 
3.1 �9DO 59;BC4EABEF< 

 
#9D98 F9IA<K9E><@ B5E?G:<64A<9@ E?98G9F: 
– C9D9>DOFP CB84KG 4A4?<;<DG9@B= ED98O; 
– G84?<FP 4A4?<;<DG9@GR ED98G <; 7<8DBC4A9?<. 
 
 
3.2 �5I<9 G>4;4A<S 

 
3.2.1 �E9 6<8O F9IA<K9E>B7B B5E?G:<64A<S (84?99 &") 8B?:AO 6OCB?ASFPES 

>64?<H<J<DB64AAO@ BC9D4F<6AO@ C9DEBA4?B@, <@9RM<@ 8BCGE> > D45BF9 E Q?9>F-
DBGEF4AB6>4@< 8B 1000 �, 4 F4> :9 <;GK<6L<@ A4EFBSM99 DG>B6B8EF6B CB Q>EC?G4-
F4J<< < 89=EF6GRM<9 CD46<?4 D45BFO E I<@<K9E><@< D94>F<64@<. 

3.2.2 &9IA<K9E>B9 B5E?G:<64A<9 8?S 4A4?<;4FBD4, A4IB8SM97BES 6 Q>EC?G4F4J<<, 
6>?RK49F 6 E95S BC9D4J<< A9D97?4@9AF<DB64AAB7B < D97?4@9AF<DB64AAB7B B5E?G:<64-
A<S. 

3.2.3 � EBEF46 A9D97?4@9AF<DB64AAB7B &" 6IB8SF: 
− Q>EC?G4F4J<BAAO= GIB8; 
− EB89D:4A<9 4A4?<;4FBD4 6 <ECD46AB@ EBEFBSA<< (F45?<JO 2.5-2.8); 
− E6B96D9@9AA4S ;4@9A4 <;89?<= E B7D4A<K9AAO@ D9EGDEB@ < D4EIB8AOI @4-

F9D<4?B6. 
�E9 B5A4DG:9AAO9 CD< A9D97?4@9AF<DB64AAB@ &" A9<ECD46ABEF< 6 D45BF9 

4A4?<;4FBD4 8B?:AO 5OFP GEFD4A9AO E<?4@< BC9D4F<6AB7B C9DEBA4?4. 
3.2.4 $97?4@9AF<DB64AAB9 &" D94?<;G9FES 6 HBD@9 C?4AB6OI &", B5N9@ < 

C9D<B8<KABEFP >BFBDOI CD<6989AO 6 F45?<J9 3.1. 
"45?<J4 3.1 
№ CC. 
$1 

!4<@9AB64A<9 D45BFO #9D<B8<KABEFP &" 
9:9A9-
89?PAB 

B8<A D4; 
6 3 @9E. 

B8<A D4; 
6 6 @9E. 

9:97B8AB 

3.3.1 �A9LA<= BE@BFD * * * + 
3.3.2 #DB69D>4 HGA>J<BA<DB64A<S 4A4?<-

;4FBD4 6 D4;?<KAOI D9:<@4I D45BFO 
* * * + 

3.3.3 !4DG:A4S K<EF>4 EBEF46AOI K4EF9= 
4A4?<;4FBD4 * + +  

3.3.4 +<EF>4 :<>?9D4 SK9=>< CDBFBKAB= * * * * 
3.3.5 #DB69D>4 Q?9>FDB?<F4 6 Q?9>FDB89 

ED46A9A<S * * * * 

3.3.6 #DB69D>4 CB>4;4A<= CB F9@C9D4FGD9 * * * + 
3.3.7 �D48G<DB6>4 D!-Q?9>FDB84 * * + + 

** 
3.3.8 �D48G<DB6>4 4A4?<;4FBD4  

CB >BAJ9AFD4J<< <BAB6 A4FD<S: ** 

3.3.8.2 – «&�#0»; * * + + 
3.3.8.3 – «&�#1»; * * + + 
3.3.8.4 – «&�#2». * * + + 
3.3.9 �4@9A4 D4EIB8AOI @4F9D<4?B6:     

3.3.9.1 − CB8M9?4K<64RM97B D9479AF4; * * * + 
3.3.9.2 − H<?PFDGRM97B @4F9D<4?4. * * * + 
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�DB8B?:9A<9 F45?<JO 3.1 
№ CC. 
$1 

!4<@9AB64A<9 D45BFO #9D<B8<KABEFP &" 
9:9A9-
89?PAB 

B8<A D4; 
6 3 @9E. 

B8<A D4; 
6 6 @9E. 

9:97B8AB 

3.3.10 �4@9A4 <;89?<= E B7D4A<K9AAO@ D9-
EGDEB@:     

3.3.10.1 – GC?BFA<F9?PAOI >B?9J; * * * * 
3.3.10.2 – FDG5B> #�) %&-18. * * * * 

'E?B6AO9 B5B;A4K9A<S: 
 «+»  2 &" CDB6B8SF; 
 «*»  2 &" CDB6B8SF CD< A9B5IB8<@BEF<; 
 «**» – &" CDB6B8SF CD< ;4@9A9 Q?9>FDB8B6. 

 

%F45<?PABEFP @9FDB?B7<K9E><I I4D4>F9D<EF<> 4A4?<;4FBD4 CB889D:<649FES 
CGF9@: 

1 CDB6989A<S 7D48G<DB6>< 4A4?<;4FBD4 6 EBBF69FEF6<< E F45?<J9= 3.1; 
2 CDB69D>B= CB>4;4A<= CB F9@C9D4FGD9 A9 D9:9 B8AB7B D4;4 6 7B8; 
3 8BCB?A<F9?PAB7B >BAFDB?S E CB@BMPR CB69D9AAOI CD<5BDB6 DGKAB7B >BA-

FDB?S 4>>D98<FB64AAO@< ?45BD4FBD<S@< EF4AJ<=. #9D<B8<KABEFP CDB69D>< 6 EBBF-
69FEF6<< E D9:<@AO@< >4DF4@< <?< 89=EF6GRM<@< ABD@4F<6AO@< 8B>G@9AF4@< A4 
B5N9@ < C9D<B8<KABEFP I<@<K9E>B7B >BAFDB?S. 
 

"5A4DG:9AAO9 CD< C?4AB6B@ &" 89H9>FO G;?B6 < 89F4?9=, >BFBDO9 CD< 
84?PA9=L9= Q>EC?G4F4J<< 4A4?<;4FBD4 @B7GF A4DGL<FP 97B D45BFBECBEB5ABEFP, 
8B?:AO 5OFP GEFD4A9AO. 

 
 
3.3 �BDS8B> F9EA<G9E>B7B B5E?G:<64A<S 

 

3.3.1 �A9LA<= BE@BFD 
 

#D< CDB6989A<< 6A9LA97B BE@BFD4 4A4?<;4FBD4 CDB69DSRF: 
 BFEGFEF6<9 @9I4A<K9E><I CB6D9:89A<= EBEF46AOI K4EF9= 4A4?<;4FBD4; 

 <ECD46ABEFP D4;N9@B6, >ABCB>, EB98<A<F9?PAOI >459?9=; 
 EBEFBSA<9 ?4>B>D4EBKAOI CB>DOF<=, CD46<?PABEFP < K9F>BEFP @4D><DB6><. 

 
 

3.3.2 #DB69D>4 HGA>J<BA<DB64A<S 4A4?<;4FBD4 6 D4;?<KAOI D9:<@4I D45BFO 
 

�?S CDB6989A<S CDB69D>< HGA>J<BA<DB64A<S 4A4?<;4FBD4 6 D4;?<KAOI D9-
:<@4I D45BFO 6>?RK4RF 4A4?<;4FBD < CDB69DSRF D45BFBECBEB5ABEFP >ABCB>           
«��!��», «

��"�
 �!2 », «  », « » < « ». 

$9;G?PF4FO CDB69D>< EK<F4RF G8B6?9F6BD<F9?PAO@<, 9E?<: 
 CB8E69K<649FES >?46<L4 «%�&0»; 
 CD< A4:4F<< >ABC>< «

��"�
 �!2 » 4A4?<;4FBD C9D9IB8<F <; D9:<@4 <;@9D9A<= 6 

D9:<@ >BAFDB?S < <;@9A9A<S C4D4@9FDB6 (6IB8 6 @9AR); 
 CD< A4:4F<< >ABC>< «��!��» <;@9AS9FES D9:<@ <A8<>4J<< >4A4?B6 6 ;4-

6<E<@BEF< BF >B?<K9EF64 CB8>?RK9AAOI >4A4?B6 (B8<A ?<5B 864); 
 >ABC>4@< « », « » BEGM9EF6?S9FES C9D9@9M9A<9 CB EFDB>4@ @9AR; 
 >ABC>B= « » BEGM9EF6?S9FES 6>?RK9A<9 < BF>?RK9A<9 CB8E69F>< Q>D4A4 

<A8<>4FBD4. 
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3.3.3 !4DG:A4S K<EF>4 EBEF46AOI K4EF9= 4A4?<;4FBD4 
 
�!� �!��: !� �"#'%��&0 CBC484A<S @BRM<I D4EF6BDB6 (ED98EF6) A4 

D4;N9@O 5?B>4 CD9B5D4;B64F9?PAB7B, 5?B>4 GE<?<F9?S < ���! 
 

�O>?RK<FP 5?B> CD9B5D4;B64F9?PAO= (C9D969EF< C9D9>?RK4F9?P «%�&0» 6 
CB?B:9A<9 « " »). "F>?RK<FP 5?B> CD9B5D4;B64F9?PAO= < <EFBKA<> C<F4A<S         
�#-1002 BF E9F< C9D9@9AAB7B FB>4. 

+<EF>G A4DG:AB= CB69DIABEF< 5?B>4 CD9B5D4;B64F9?PAB7B, 7<8DBC4A9?<, <E-
FBKA<>4 C<F4A<S �#-1002 6 E?GK49 ;47DS;A9A<S CDB<;6B8<FP E <ECB?P;B64A<9@ @S7-
><I @BRM<I ED98EF6 E CBE?98GRM9= CDB@O6>B= 8<EF<??<DB64AAB= 6B8B=. 

 
� D < @ 9 G 4 A < 9 – � >4K9EF69 @S7>B7B @BRM97B ED98EF64 @B:AB <ECB?P;B64FP 

@O?PAO= D4EF6BD: 40-50 7 EFDG:>< @O?4 CB �"%& 28546-2002 D4EF6BD<FP 6 300-400 E@3 7B-
DSK9= 6B8O. 

 
 
3.3.4 +<EF>4 :<>?9D4 SK9=>< CDBFBKAB= 
 

�?S K<EF>< :<>?9D4 (D<EGAB> 3.1) AG:AB EASFP FDG5>G #�) %&-18 6AGFD.2,51,0 
EB LFGJ9D4 (CD< A9B5IB8<@BEF< 6O69DAGFP LFGJ9D) < CDB8GFP :<>?9D.  B:AB CDB-
K<EF<FP 97B @98AB= CDB6B?B>B= ?<5B ;4BEFD9AAB= 89D96SAAB= C4?BK>B=. 

�<4@9FD BF69DEF<S :<>?9D4 0,75 @@. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

                             4                                                                 5 (6<8 E D4;D9;B@) 
 <EGAB> 3.1 – ШFGJ9D SK9=>< CDBFBKAB= 7<8DBC4A9?< ��-1002 

 
 
3.3.5 #DB69D>4 Q?9>FDB?<F4 6 Q?9>FDB89 ED46A9A<S 
 
#DB69D>4 GDB6AS Q?9>FDB?<F4 6 Q?9>FDB89 ED46A9A<S < 8B?<6>4 Q?9>FDB?<F4 

BEGM9EF6?S9FES 6 EBBF69FEF6<< E C4ECBDFB@ A4 Q?9>FDB8. 
 

� D < @ 9 G 4 A < 9 ‒ 1?9>FDB8 ED46A9A<S, 6IB8SM<= 6 >B@C?9>F CBEF46><, CD<@9AS-
9FES CD< 7D48G<DB6>9 D!-Q?9>FDB84 6 EBBF69FEF6<< E C. 3.3.7. 
 

,FGJ9D 
SK9=>< CDBFBKAB= 

 E :<>?9DB@ 


2

 


0

,7
5
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3.3.6 #DB69D>4 CB>4;4A<= CB F9@C9D4FGD9 
 

�?S 6OCB?A9A<S CDB69D>< CB>4;4A<= CB F9@C9D4FGD9 <;6?9KP <; SK9=>< CDB-
FBKAB= 84FK<> F9@C9D4FGDO < CB?ABEFPR CB7DG;<FP 97B 6 EF4>4A (A4CD<@9D, EF4>4A             
!-1-5000 &% �"%& 25336-82) E 6B8B= >B@A4FAB= F9@C9D4FGDO. 

$S8B@ E 84FK<>B@ F9@C9D4FGDO CB@9EF<FP ?45BD4FBDAO= F9D@B@9FD 6 EBBF-
69FEF6<< E D<EGA>B@ 3.2.  

�B:84FPES GEF4AB6<6L<IES CB>4;4A<= CB F9@C9D4FGD9 A4 <A8<>4FBD9 5?B>4 
CD9B5D4;B64F9?PAB7B < ?45BD4FBDAB7B F9D@B@9FD4. 

$4;A<J4 @9:8G CB>4;4A<S@< 4A4?<;4FBD4 < ?45BD4FBDAB7B F9D@B@9FD4 A9 
8B?:A4 6OIB8<FP ;4 CD989?O ± 0,3 °%. 

�E?< CB>4;4A<S 6OIB8SF ;4 GEF4AB6?9AAO9 CD989?O, 4A4?<;4FBD CB8?9:<F 
D9@BAFG 6 ;46B8E><I GE?B6<SI. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 <EGAB> 3.2 
 
 
 

3.3.7 �D48G<DB6>4 D!-Q?9>FDB84 
 
3.3.7.1 УA;>68S ?@>6989=8S 7@48C8@>6:8 

 
�D48G<DB6>G 4A4?<;4FBD4 E?98G9F CDB6B8<FP CD< F9@C9D4FGD9 5GH9DAOI D4E-

F6BDB6 (20,0 ± 5,0) °%, CD< QFB@ F9@C9D4FGDO 86GI 5GH9DAOI D4EF6BDB6 A9 8B?:AO 
BF?<K4FPES 5B?99, K9@ A4 2 °%. 

 
 
3.3.7.2 �>87>B>6:4 : 7@48C8@>6:9 

 

%B98<A9A<S G;?B6 7<8DBC4A9?< 8B?:AO EBBF69FEF6B64FP D<EGA>G 3.3. 

 
� D < @ 9 G 4 A < 9 – %B98<A9A<9 FDG5>4@< #�) %&-18 EBEF46AOI K4EF9= 7<8DBC4A9-

?< A9 6?<S9F A4 CDBJ9EE 7D48G<DB6><.  

&9D@B@9FD 

�4FK<> 
F9@C9D4FGDO 

%F4>4A 
E 6B8B= 
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�4>DOFP B54 ;4:<@4. 
�; D4;N9@4 «1���&$"� "#"$!/�» 5?B>4 GE<?<F9?S <;6?9KP LF9CE9?P EB-

98<A<F9?PAB7B CDB6B84 < 6EF46<FP 6 QFBF D4;N9@ LF9CE9?P Q?9>FDB84 ED46A9A<S 
(D<EGAB> 3.4), 6IB8SM97B 6 >B@C?9>F CBEF46><. 

�;6?9KP <; SK9=>< CDBFBKAB= 84FK<> F9@C9D4FGDO < D!-Q?9>FDB8. 
�4?<6BKAB9 BF69DEF<9 Q?9>FDB84 ED46A9A<S A9B5IB8<@B BF>DOFP. 
#DB@OFP D!-Q?9>FDB8, 84FK<> F9@C9D4FGDO < Q?9>FDB8 ED46A9A<S EA4K4?4 6 

8<EF<??<DB64AAB= 6B89 (CBE?98B64F9?PAB 6 86GI EBEG84I), 4 ;4F9@ 6 C9D6B@ 5G-
H9DAB@ D4EF6BD9, CB >BFBDB@G CDB6B8SF 7D48G<DB6>G 2 A4CD<@9D, 6 5GH9DAB@ D4E-
F6BD9, 6BECDB<;6B8SM9@ ;A4K9A<9 D! 1,65 CD< F9@C9D4FGD9 D4EF6BD4 (25 ± 0,2) °%. 

#B@9EF<FP Q?9>FDB8O < 84FK<> F9@C9D4FGDO 6 A9<ECB?P;B646L<=ES D4A99 
C9D6O= 5GH9DAO= D4EF6BD. �O89D:4FP Q?9>FDB8O 6 5GH9DAB@ D4EF6BD9 10 @<A. 

�>?RK<FP 4A4?<;4FBD < 8B:84FPES GEF4AB6<6L<IES CB>4;4A<=. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 <EGAB> 3.4 − �B8>?RK9A<9 Q?9>FDB84 ED46A9A<S > 5?B>G GE<?<F9?S 
 
 

3.3.7.3 �>@S8>: ?@>6989=8S 7@48C8@>6:8 

 
1 �ABC>B= «��!��» 6>?RK<FP D9:<@ <;@9D9A<= FB7B >4A4?4, >BFBDO= A9B5-

IB8<@B BF7D48G<DB64FP (A4CD<@9D, >4A4? �). 
2 !4:4FP >ABC>G «

��"�
 �!2 »  CBS6<FES Q>D4A  �!2 [�]. 

3 'EF4AB6<FP @4D>9D «►» A4 EFDB>G «�$��'�$"���» < A4:4FP >ABC>G                         
«
��"�
 �!2 »  CBS6<FES Q>D4A CB8@9AR �$��'�$"���.  

4 'EF4AB6<FP @4D>9D «►» A4 EFDB>G 
«�$��'�$"��� D!» < A4:4FP >ABC>G                         
«
��"�
 �!2 »  CBS6<FES Q>D4A 6 EBBF69FEF6<< E 

D<EGA>B@ 3.5. 
 

 
 

 <EGAB> 3.5 

             �$��'�$"���   D! 
 

             D!             1.74 
                                                 270   @� 
             �'(�$   1.65 
      ►   �/#"�!�&0 

             �/)"�                  25.0 ð% 

� 

�459?P EB98<A<F9?PAO= 
�1002.5 

�?B> GE<?<F9?S 

,F9CE9?P 
Q?9>FDB84 ED46A9A<S 
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5 'EF4AB6<FP @4D>9D «►» A4 EFDB>G 
«�/#"�!�&0» < A4:4FP >ABC>G «

��"�
 �!2 »  

CBS6<FES Q>D4A 6 EBBF69FEF6<< E D<EGA>B@ 3.6. 
 
 
 
 
 

 <EGAB> 3.6 
 
�E?< ;A4K9A<9 D! 5GH9DAB7B D4EF6BD4 

46FB@4F<K9E>< A9 BCD989?9AB, CBS6<FES 
Q>D4A 6 EBBF69FEF6<< E D<EGA>B@ 3.7. %?98G-
9F B5D4F<FPES > C. 2.11. 

 
 
 

 
 

 <EGAB> 3.7 
 

6 �E?< ;A4K9A<9 D! 5GH9DAB7B D4EF6BD4 46FB@4F<K9E>< BCD989?9AB, CBS6<F-
ES ;A4K9A<9 D! 5GH9DAB7B D4EF6BD4 < A4KA9FES ;4CB?A9A<9 CDB7D9EE-@9FD4. #BE?9 
;4CB?A9A<S CDB7D9EE-@9FD4 CBS6<FES Q>D4A 6 EBBF69FEF6<< E D<EGA>B@ 3.8. 

 
 
 
 

 
 
 
 
 

 <EGAB> 3.8 

 
7 'EF4AB6<FP @4D>9D «►» A4             

EFDB>G «#$"�"���&0» < A4:4FP >ABC>G         
«
��"�
 �!2 »  CBS6<FES Q>D4A 6 EBBF69FEF6<< E               

D<EGA>B@ 3.9. 

 
 

 

 <EGAB> 3.9 

8 �E?< 7D48G<DB6>4 CB 6FBDB@G 5GH9DAB@G D4EF6BDG A9 FD95G9FES, GEF4AB-
6<FP @4D>9D «►» A4 EFDB>G «�/)"�» < A4:4FP >ABC>G «

��"�
 �!2 »  CBS6<FES Q>D4A 6 

EBBF69FEF6<< E D<EGA>B@ 3.104. 

�$��'�$"��� D! 
 

         D!             –.– – 
                                         270   @� 
      �'(�$   1.65        02   @<A 
 

      ►  �/)"�                  25.0 ð% 

 

� 

             �$��'�$"���   D! 
 
 
   ",����   �$��'�$"���   ! 
 
   �'(�$   !�   "#$�����!   ! 
 

� 

           �$��'�$"���   D! 
 

         D!             1.65 
                                        ‒160   @� 
           �'(�$   9.18 
           �/#"�!�&0 

      ►  �/)"�                  25.0 ð% 

� 

#DB7D9EE-@9FD 
           �$��'�$"���   D! 
 

          D!             1.65 
                                         276   @� 
      �'(�$   1.65        02   @<A 
 

►   #$"�"���&0          25.0 ð% 

� 
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 <EGAB> 3.10 
 

� D < @ 9 G 4 A < 9  1>D4A 6 EBBF69FEF6<< E D<EGA>B@ 3.105 CBS6<FES, 9E?< ;A4K9A<S 
<A8<J<DG9@OI C4D4@9FDB6 (S <?< Ei) 6OIB8SF ;4 8BCGEF<@O9 CD989?O. %?98G9F B5D4F<FPES 
> C. 2.11. 

 
9 'EF4AB6<FP @4D>9D «►» A4 EFDB>G 

«�/)"�» < A4:4FP >ABC>G «
��"�
 �!2 »  CB-

S6<FES Q>D4A 6 EBBF69FEF6<< E D<EGA>B@ 3.11. 
 
 
 

 
 

 <EGAB> 3.11 
 

10 'EF4AB6<FP @4D>9D «►» A4 EFDB>G 
�� < A4:4FP >ABC>G «

��"�
 �!2 »  CBS6<FES 

Q>D4A 6 EBBF69FEF6<< E D<EGA>B@ 3.12. 

#BE?9 GEF4AB6>< 84FO >ABC>4@< « »,        
« » GEF4AB6<FP @4D>9D «►» A4 EFDB>G          
�/)"� < A4:4FP >ABC>G «

��"�
 �!2 ».  

 

 <EGAB> 3.12 
 

�D48G<DB6>4 CB B8AB@G 5GH9DAB@G D4EF6BDG ;469DL9A4. 
 
11 �?S 7D48G<DB6>< CB 6FBDB@G 5GH9DAB@G D4EF6BDG, 6BECDB<;6B8SM9@G 

;A4K9A<9 D! 9,18 CD< F9@C9D4FGD9 D4EF6BD4 (25 ± 0,2) °%, <;6?9KP Q?9>FDB8O < 84F-
K<> F9@C9D4FGDO <; C9D6B7B 5GH9DAB7B D4EF6BD4 < CDB@OFP <I 6 8<EF<??<DB64AAB= 
6B89 (CBE?98B64F9?PAB 6 86GI EBEG84I). 

�4F9@ CDB@OFP <I 6 BF89?PAB@ B5N9@9 6FBDB7B 5GH9DAB7B D4EF6BD4 < CB@9-
EF<FP 6 A9<ECB?P;B646L<=ES D4A99 6FBDB= 5GH9DAO= D4EF6BD. �B:84FPES GEF4AB-
6<6L<IES CB>4;4A<= 4A4?<;4FBD4. 

 
 
 
 
 

              1���&$"�   pH 
                       S   =   100   % 
                      Ei   =   −35   @� 
                   p!i   =   7.0 
 
 
 
         ►   �/)"� 

� 
              1���&$"�   pH 
                       S   =   100   % 
                      Ei   =   −35   @� 
                   p!i   =   7.0 
 
   #$"��$0&� 1���&$"�   ! 
 
         ►   �/)"� 

� 

%")$�!�&0  ? 
 

        ►  �� 
 
              !�& 

 

             �����&�   ��&' 
 
 
              ��.  .�� 
   ►       01. 01. 15 
 
              �/)"� 

� 
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12 !4 Q>D4A9 6 EBBF69FEF6<< E D<EGA-
>B@ 3.10 GEF4AB6<FP @4D>9D «►» A4 EFDB>G 
«�/#"�!�&0» < A4:4FP >ABC>G «

��"�
 �!2 »  

CBS6<FES Q>D4A 6 EBBF69FEF6<< E D<EGA-
>B@ 3.13. 

�E?< ;A4K9A<9 D! 5GH9DAB7B D4EF6BD4 
46FB@4F<K9E>< A9 BCD989?9AB, CBS6<FES 
Q>D4A 6 EBBF69FEF6<< E D<EGA>B@ 3.7. %?98G9F 
B5D4F<FPES > C. 2.11. 

 <EGAB> 3.13 
 
13 �E?< ;A4K9A<9 D! 6FBDB7B 5GH9DAB7B D4EF6BD4 46FB@4F<K9E>< BCD989?9AB, 

CBS6<FES ;A4K9A<9 D! 5GH9DAB7B D4EF6BD4 < A4KA9FES ;4CB?A9A<9 CDB7D9EE-@9FD4. 
#BE?9 ;4CB?A9A<S CDB7D9EE-@9FD4 CBS6<FES Q>D4A 6 EBBF69FEF6<< E D<EGA>B@ 3.14. 

 

 
 
 
 
 
 
 
 
 

 <EGAB> 3.14 

14 !4:4FP >ABC>G «
��"�
 �!2 »  CBS6<FES Q>D4A 6  EBBF69FEF6<< E D<EGA-

>B@ 3.104. 

15 'EF4AB6<FP @4D>9D «►» A4 EFDB>G «�/)"�» < A4:4FP >ABC>G «
��"�
 �!2 »  

CBS6<FES Q>D4A 6 EBBF69FEF6<< E D<EGA>B@ 3.11. 

'EF4AB6<FP @4D>9D «►» A4 EFDB>G �� < A4:4FP >ABC>G «
��"�
 �!2 »  CBS6<FES Q>D4A 

6 EBBF69FEF6<< E D<EGA>B@ 3.12. �D48G<DB6>4 CB 86G@ 5GH9DAO@ D4EF6BD4@ ;469DL9A4. 
�D48G<DB6>4 6FBDB7B >4A4?4 <;@9D9A<= CDB<;6B8<FES 4A4?B7<KAO@ B5D4;B@. 
#BE?9 B>BAK4A<S 7D48G<DB6>< D!-Q?9>FDB84 <;6?9KP <; 7A9;84 D4;N9@4 

«"#"$!/� 1���&$"�» 5?B>4 GE<?<F9?S LF9>9D BCBDAB7B Q?9>FDB84 < 6EF46<FP 
A4 97B @9EFB LF9>9D EB98<A<F9?PAB7B CDB6B84. 

 
 
3.3.8 �D48G<DB6>4 4A4?<;4FBD4 CB >BAJ9AFD4J<< <BAB6 A4FD<S 
 
3.3.8.1 �?8A4=89 B8?>6 7@48C8@>6>: 
 
� 4A4?<;4FBD9 CD98GE@BFD9AB E?98GRM<9 F<CO 7D48G<DB6B>: 
4) 7D48G<DB6>4 «&�#0» – QFB 7D48G<DB6>4, C4D4@9FDO >BFBDB= D4EEK<F4AO 

CB F9BD9F<K9E><@ (C4ECBDFAO@) 84AAO@ Q?9>FDB8B6; 
5) 7D48G<DB6>4 «&�#1» – QFB B8ABFBK9KA4S 7D48G<DB6>4, CD98A4;A4K9AA4S 

8?S CB8EFDB=>< E@9M9A<S <;@9D<F9?PAB= I4D4>F9D<EF<><. 
�D48G<DB6>4 BEGM9EF6?S9FES CB B8AB@G 7D48G<DB6BKAB@G D4EF6BDG, >BAJ9AFD4-

J<S <BAB6 A4FD<S 6 >BFBDB@ A4IB8<FES 6 CD989?4I 8<4C4;BA4 <;@9D9A<= 4A4?<;4FBD4. 

             �$��'�$"���   D! 
 

             D!             –.– – 
                                               ‒160   @� 
       �'(�$   9.18             01   @<A 
 

      ►   �/)"�                 25.0 ð% 

 

� 

           �$��'�$"���   D! 
 

         D!             9.19 
                                        ‒160   @� 
      �'(�$   9.18        01   @<A 
 

►   #$"�"���&0          25.0 ð% 

� #DB7D9EE-@9FD 
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�?S <;@9D9A<= @4?OI >BAJ9AFD4J<= <BAB6 A4FD<S D9>B@9A8G9@4S >BAJ9A-
FD4J<S 7D48G<DB6BKAB7B D4EF6BD4 BF 10 8B 230 @>7/8@3 (B5OKAB 115 @>7/8@3). �?S 
<;@9D9A<= 8DG7<I >BAJ9AFD4J<= <BAB6 A4FD<S @B:AB <ECB?P;B64FP 7D48G<DB6BKAO9 
D4EF6BDO E 8DG7B= >BAJ9AFD4J<9=. 

�4AAO= F<C 7D48G<DB6>< D9>B@9A8G9FES 6 >4K9EF69 BEAB6AB7B CD< D45BF9 E 
4A4?<;4FBDB@; 

6) 7D48G<DB6>4 «&�#2» – QFB FD9IFBK9KA4S 7D48G<DB6>4, 6 >BFBDB= BCBDAO@< 
FBK>4@< S6?SRFES <EIB8A4S 6B84, >BFBD4S <ECB?P;G9FES 8?S CD<7BFB6?9A<S 8DG7<I 
D4EF6BDB6, < CD<7BFB6?9AAO9 A4 QFB= 6B89 864 D4EF6BD4 E <;69EFAO@ ;A4K9A<9@ 
8B546>< <BAB6 A4FD<S. 

�4AAO= F<C 7D48G<DB6>< D9>B@9A8G9FES CDB6B8<FP FB784, >B784 D45BK<= D9-
EGDE Q?9>FDB8B6 6 ;A4K<F9?PAB= EF9C9A< 6OD45BF4A < >DGF<;A4 Q?9>FDB8AOI I4D4>-
F9D<EF<> ;4@9FAB BF?<K49FES BF F9BD9F<K9E>B=. #D4>F<K9E>4S A9B5IB8<@BEFP <E-
CB?P;B64A<S 84AAB7B F<C4 7D48G<DB6>< @B:9F 6B;A<>AGFP FB784, >B784 <;@9D9AAB9 
;A4K9A<9 %Na 6OIB8<F ;4 CD989?O, GEF4AB6?9AAO9 6 C. 1.3.2, < B8ABFBK9KA4S 7D48G-
<DB6>4 A9 CB;6B?S9F G@9APL<FP CB7D9LABEFP <;@9D9A<=.  

 
� D < @ 9 G 4 A < 9 – #D< A9<ECD46AOI Q?9>FDB84I (FD9M<A4 6 EF9>?SAAB= @9@5D4A9, 

GF9K>< < F.C.) 7D48G<DB6>B= !��0�3 6BEEF4AB6<FP D45BFBECBEB5ABEFP 4A4?<;4FBD4. 
 
 
3.3.8.2 �@48C8@>6:4 «ТИП0» 

 
�D48G<DB6>G «&�#0» D9>B@9A8G9FES CD<@9ASFP C9D98 CDB6989A<9@ 7D48G<-

DB6>< «&�#1». �?S QFB7B: 
4) >ABC>B= «��!��» 6>?RK<FP D9:<@ <;@9D9A<= FB7B >4A4?4, >BFBDO= A9B5-

IB8<@B BF7D48G<DB64FP (A4CD<@9D, >4A4? �). 
5) A4:4FP >ABC>G «

��"�
 �!2 »  CBS6<FES Q>D4A  �!2 [�]. 

6) GEF4AB6<FP @4D>9D «►» A4 EFDB>G «#�$� �&$/» < A4:4FP >ABC>G 
«
��"�
 �!2 »  CBS6<FES Q>D4A CB8@9AR #�$� �&$/; 

7) GEF4AB6<FP @4D>9D «►» A4 EFDB>G «�$��'�$"��� Na» < A4:4FP >ABC>G            
«
��"�
 �!2 »  CBS6<FES Q>D4A CB8@9AR �$��'�$"��� Na; 

7) GEF4AB6<FP @4D>9D «►» A4 7D48G<DB6>G «&�#0»; 
8) A4:4FP >ABC>G «

��"�
 �!2 »  CBS6<FES 

Q>D4A 6 EBBF69FEF6<< E D<EGA>B@ 3.15. 

 
 
 
 
 
 

 <EGAB> 3.15 
 

9) GEF4AB6<FP @4D>9D «►» A4 EFDB>G #$� �!�&0 < A4:4FP >ABC>G «
��"�
 �!2 », 

;4F9@ GEF4AB6<FP @4D>9D «►» A4 EFDB>G �/)"� < A4:4FP >ABC>G  «
��"�
 �!2 »  CB-

S6<FES Q>D4A CB8@9AR «#�$� �&$/ �$��'�$"��� Na». 

                 �$��'�$"���   1 
                     S   =   100   % 
                    Ei   =   −147   @� 
                   8408 
                      α  =   4.2 
 
            #$� �!�&0            &�#0 
     ►   �/)"� 

� 
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3.3.8.3 �@48C8@>6:4 «ТИП1»  
 
3.3.8.3.1 УA;>68S ?@>6989=8S 7@48C8@>6:8 

 
�D48G<DB6>G 4A4?<;4FBD4 E?98G9F CDB6B8<FP CD< F9@C9D4FGD9 B>DG:4RM97B 

6B;8GI4 BF C?RE 15 °% 8B C?RE 30 ð%. 
 
 
3.3.8.3.2 �>87>B>6:4 : 7@48C8@>6:9 

 
#9D98 A4K4?B@ 7D48G<DB6>< SK9=>G CDBFBKAGR E GEF4AB6?9AAB= 6 A9@ Q?9>-

FDB8AB= E<EF9@B= A9B5IB8<@B FM4F9?PAB BF@OFP BF 6B;@B:AOI ;47DS;A9A<=. �?S 
QFB7B B59EC9K<FP A9CD9DO6AO= CDBFB> 4A4?<;<DG9@B= ED98O, A4 >BFBDB= CD98CB?4-
749FES Q>EC?G4F4J<S 4A4?<;4FBD4, K9D9; 7<8DBC4A9?P 6 F9K9A<9 1-2 EGFB>. 

�4F9@ CDBCGEF<FP K9D9; CDBFBKAGR SK9=>G 6 F9K9A<9 A9 @9A99 30 @<A BK<-
M9AAGR 6B8G. #B84K4 BK<M9AAB= 6B8O 8B?:A4 BEGM9EF6?SFPES <; 9@>BEF< >BA-
FDB?PAB7B D4EF6BD4, KFB CB;6B?<F 5B?99 Q>BAB@AB <ECB?P;B64FP 6B8G. 

%B98<A9A<S G;?B6 7<8DBC4A9?< 8B?:AO EBBF69FEF6B64FP D<EGA>G 3.16. 
�4>DOFP ;4:<@ 2.  
�>?RK<FP ���. 
#9D969EF< ��� 6 D9:<@ «"%&�!"���». 
#D<7BFB6<FP 1 8@3 D4EF6BD4 I?BD<84 A4FD<S E >BAJ9AFD4J<9= <BAB6 A4FD<S 

7D48
NaС , A4CD<@9D, 23 @>7/8@3, 6 EBBF69FEF6<< E CD<?B:9A<9@ �. 

�;@9D<FP >BAJ9AFD4J<R <BAB6 A4FD<S 6 <EIB8AB= BK<M9AAB= 6B89, A4 >BFB-

DB= 7BFB6<?ES D4EF6BD 8Eх
Na

С , @>7/8@3. 

%?<FP <; 9@>BEF< >BAFDB?PAB7B D4EF6BD4 BK<M9AAGR 6B8G < ;4?<FP 7D48G<DB-
6BKAO= D4EF6BD I?BD<84 A4FD<S E >BAJ9AFD4J<9= <BAB6 A4FD<S 23 @>7/8@3 (?<5B 
D4EF6BD E 8DG7B= <;69EFAB= >BAJ9AFD4J<9=). 

"F>DOFP ;4:<@ 2. 
#9D969EF< ��� 6 D9:<@ «$��"&�». 

 
 

3.3.8.3.3 �>@S8>: ?@>6989=8S 7@48C8@>6:8  
 
1 �ABC>B= «��!��» 6>?RK<FP D9:<@ <;@9D9A<= FB7B >4A4?4, >BFBDO= A9B5-

IB8<@B BF7D48G<DB64FP (A4CD<@9D, >4A4? �). 
2 !4:4FP >ABC>G «

��"�
 �!2 »  CBS6<FES Q>D4A  �!2 [�]. 

3 'EF4AB6<FP @4D>9D «►» A4 EFDB>G «�$��'�$"���» < A4:4FP >ABC>G                         
«
��"�
 �!2 »  CBS6<FES Q>D4A CB8@9AR �$��'�$"���. 
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4 'EF4AB6<FP @4D>9D «►» A4 EFDB>G 
«�$��'�$"��� Na» < A4:4FP >ABC>G                  
«
��"�
 �!2 »  CBS6<FES Q>D4A 6 EBBF69FEF6<< E 

D<EGA>B@ 3.17. 
 
 
 
 

 <EGAB> 3.17 

 
5 'EF4AB6<FP @4D>9D «►» A4 EFDB>G 

«&�#1» («&�#1�» ?<5B «&�#1�») < A4:4FP 
>ABC>G «

��"�
 �!2 »  CBS6<FES Q>D4A 6 EBBF69F-

EF6<< E D<EGA>B@ 3.18. 
 
 
 
 

 <EGAB> 3.18 

 
6 #BE?9 GEF4AB6?9A<S CB>4;4A<= (BD<-

9AF<DB6BKAB K9D9; 10-15 @<A) A4:4FP >ABC>G        
«
��"�
 �!2 »  CBS6<FES Q>D4A 6 EBBF69FEF6<< E 

D<EGA>B@ 3.19. 
 
 
 
 

 <EGAB> 3.19 
 
7 !45D4FP FBKAB9 ;A4K9A<9, D46AB9 EG@@9 ;A4K9A<= >BAJ9AFD4J<< <BAB6 A4FD<S 

CD<7BFB6?9AAB7B D4EF6BD4 7D48
NaС , @>7/8@3, < >BAJ9AFD4J<< <BAB6 A4FD<S 6 <EIB8AB= 6B-

89, 8Eх
NaС , @>7/8@3. !4:4FP >ABC>G «

��"�
 �!2 », CBS6<FES @4D>9D «►» A4 EFDB>9 �/)"�. 

8 !4:4FP >ABC>G «
��"�
 �!2 »  CBS6<FES 

Q>D4A 6 EBBF69FEF6<< E D<EGA>B@ 3.20. 
 

 
 
 
 
 
 

 <EGAB> 3.20 

              1���&$"�   Na 
                       S   =   99 % 
                      Ei   =   −25 @� 
                      1%-10-07 

                         α = 5.7 
 
 
              ►   �/)"� 

� 

           �$��'�$"��� Na 
 
 
           &�#   1   (1   &"+��) 
 
           &�#   2   (3   &"+��) 
 
     ►   �/)"� 

� 

           �$��'�$"���   &�#   1 
 

          CNa            000.0 

 
 
          �����&�   �!�+�!�� 
   ►   �/)"� 

� 
38@

@>7

           �$��'�$"���   &�# 1 
 

          CNa                18.5 

 
–  50   @� 

 
   ►   #$"�"���&0   01 @<A 

� 
38@

@>7
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9 !4:4FP >ABC>G «
��"�
 �!2 ». #BS6<FES 

Q>D4A 6 EBBF69FEF6<< E D<EGA>B@ 3.21. 
 
 
 
 
 
 

 <EGAB> 3.21 
 

'EF4AB6<FP @4D>9D «►» A4 EFDB>G: 
 ��, 9E?< FD95G9FES EBID4A<FP C4D4@9FDO CDB6989AAB= 7D48G<DB6><; 

 !�&, 9E?< A9 FD95G9FES EBID4A<FP C4D4@9FDO CDB6989AAB= 7D48G<DB6>< 
(4A4?<;4FBD C9D9=89F 6 D9:<@ <;@9D9A<=, EBID4A<6 ;A4K9A<S CD98O8GM9= 7D48G<-
DB6><); 

 #"�&"$!/� ��"�, 9E?< FD95G9FES CB6FBDAB 669EF< ;A4K9A<9 (A4CD<@9D, 
6 E?GK49 BL<5>< 66B84) >BAJ9AFD4J<< <BAB6 A4FD<S A4 Q>D4A9 6 EBBF69FEF6<< E D<-
EGA>B@ 3.22. 

 

10  !4:4FP >ABC>G «
��"�
 �!2 ». #BS6<FES Q>D4A  6  EBBF69FEF6<< E D<EGA>B@ 3.11. 

11  #BE?9 GEF4AB6>< 84FO CDB6989A<S 7D48G<DB6>< GEF4AB6<FP @4D>9D «►» 
A4 EFDB>G �/)"� < A4:4FP >ABC>G «

��"�
 �!2 ». 

 
 
3.3.8.4 �@48C8@>6:4 «ТИП2» 
 
3.3.8.4.1 УA;>68S ?@>6989=8S 7@48C8@>6:8 

 
�D48G<DB6>G 4A4?<;4FBD4 E?98G9F CDB6B8<FP CD< F9@C9D4FGD9 B>DG:4RM97B 

6B;8GI4 BF C?RE 15 °% 8B C?RE 30 ð%. 
$4EF6BDO 8B?:AO 7BFB6<FPES A4 B8AB= 6B89 E >BAJ9AFD4J<9= <BAB6 A4FD<S      

BF 2 8B 7 @>7/8@3. 
&9@C9D4FGD4 7D48G<DB6BKAOI D4EF6BDB6 8B?:A4 5OFP 6 CD989?4I                      

(20 ± 5) °%, CD< QFB@ F9@C9D4FGD4 7D48G<DB6BKAOI D4EF6BDB6 A9 8B?:A4 BF?<K4FPES 
5B?99, K9@ A4 ± 2 °%. 

 
 
3.3.8.4.2 �>87>B>6:4 : 7@48C8@>6:9 

 
#B87BFB6>4 > 7D48G<DB6>9 «&�#2» 4A4?B7<KA4 CB87BFB6>9 > 7D48G<DB6>9 

«&�#1». 
�;@9DSFP >BAJ9AFD4J<R <BAB6 A4FD<S 6 <EIB8AB= BK<M9AAB= 6B89, A4 >BFB-

DB= 7BFB6<?ES D4EF6BD 8Eх
Na

С , @>7/8@3, A9 FD95G9FES. 
�?S 7D48G<DB6>< CD<7BFB6<FP D4EF6BDO E D9>B@9A8G9@B= >BAJ9AFD4J<9= 

<BAB6 A4FD<S 23 @>7/8@3 < 230 @>7/8@3 6 EBBF69FEF6<< E CD<?B:9A<9@ �. 
�4?<FP 6 9@>BEFP >BAFDB?PAB7B D4EF6BD4 1,0 8@3 <EIB8AB= 6B8O, A4 >BFBDB= 

7BFB6<?<EP 7D48G<DB6BKAO9 D4EF6BDO. 
 

               %")$�!�&0 ? 
 

               �� 
 

        ►   !�& 
 
               #"�&"$!/� ��"� 
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3.3.8.4.3 �>@S8>: ?@>6989=8S 7@48C8@>6:8 

 
1 �ABC>B= «��!��» 6>?RK<FP D9:<@ <;@9D9A<= FB7B >4A4?4, >BFBDO= A9B5-

IB8<@B BF7D48G<DB64FP (A4CD<@9D, >4A4? �). 
2 !4:4FP >ABC>G «

��"�
 �!2 »  CBS6<FES Q>D4A  �!2 [�]. 

3 'EF4AB6<FP @4D>9D «►» A4 EFDB>G «�$��'�$"���» < A4:4FP >ABC>G                         
«
��"�
 �!2 »  CBS6<FES Q>D4A CB8@9AR �$��'�$"���. 

4 'EF4AB6<FP @4D>9D «►» A4 EFDB>G 
«�$��'�$"��� Na» < A4:4FP >ABC>G                         
«
��"�
 �!2 »  CBS6<FES Q>D4A 6 EBBF69FEF6<< E             

D<EGA>B@ 3.22. 
 
 

 
 

 <EGAB> 3.22 
 

5 'EF4AB6<FP @4D>9D «►» A4 EFDB>G 
«&�#2» < A4:4FP >ABC>G «

��"�
 �!2 »  CBS6<FES 

Q>D4A 6 EBBF69FEF6<< E D<EGA>B@ 3.23. 
 
 
 
 
 

 <EGAB> 3.23 
 

6 �B784 6 9@>BEF< 7D48G<DB6BKAO= 
D4EF6BD CBKF< ;4>BAK<FES, A4:4FP >ABC>G                    
«
��"�
 �!2 », CBS6<FES Q>D4A 6 EBBF69FEF6<< E     

D<EGA>B@ 3.24. 
7 �4>DOFP ;4:<@ 2. 
8 #9D969EF< ��� 6 D9:<@ «"%&�-

!"���». 
9 %?<FP <; 9@>BEF< >BAFDB?PAB7B D4E-

F6BD4 BEF4F>< D4EF6BD4. 
 
10 �4?<FP 6 EBEG8 1,0 8@3 7D48G<DB6BKAB7B D4EF6BD4 E >BAJ9AFD4J<9= <BAB6 

A4FD<S 23 @>7/8@3. 
11 "F>DOFP ;4:<@ 2. 
12 #9D969EF< ��� 6 D9:<@ «$��"&�». 
�B784 6 9@>BEF< 7D48G<DB6BKAO= D4EF6BD CBKF< ;4>BAK<FES, A4:4FP >ABC>G          

«
��"�
 �!2 », CBS6<FES Q>D4A 6 EBBF69FEF6<< E D<EGA>B@ 3.25. 

 
 
 

           �$��'�$"��� Na 
 
 
           &�#   1   (1   &"+��) 
 
           &�#   2   (3   &"+��) 
 
     ►   �/)"� 

� 

 <EGAB> 3.24 

           �$��'�$"���   &�#   2 
 

          CNa                 2.2    
 
          &"+�� 1           –40      @� 
 
►   #$"�"���&0      01   @<A 

� 
38@

@>7

           �$��'�$"���   &�#   2 
 

          CNa                 2.3    
 
          &"+�� 2           –40      @� 
 
►   #$"�"���&0      03   @<A 

� 
38@

@>7
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13 �4>DOFP ;4:<@ 2. 
14 #9D969EF< ��� 6 D9:<@ «"%&�!"���». 
15 %?<FP <; 9@>BEF< >BAFDB?PAB7B D4EF6BD4 BEF4F>< D4EF6BD4. 
16 �4?<FP 6 9@>BEFP 1,0 8@3 7D48G<DB6BKAB7B D4EF6BD4 E >BAJ9AFD4J<9= 

<BAB6 A4FD<S 230 @>7/8@3. 
17 "F>DOFP ;4:<@ 2. 
18 #9D969EF< ��� 6 D9:<@ «$��"&�». 
19 �B784 6 9@>BEF< 7D48G<DB6BKAO= 

D4EF6BD CBKF< ;4>BAK<FES, A4:4FP >ABC>G         
«
��"�
 �!2 », CBS6<FES Q>D4A 6 EBBF69FEF6<< E 

D<EGA>B@ 3.26. 
 

 
 
 

 <EGAB> 3.26 
 

20 !4:4FP >ABC>G «
��"�
 �!2 », CBS6<FES Q>D4A 6 EBBF69FEF6<< E D<EGA>B@ 3.27. 

 
 
 
 
 
 
 
 
 
 

4                                                                 5 
 <EGAB> 3.27 

 
21 �4>DOFP ;4:<@ 2. 
22 #9D969EF< ��� 6 D9:<@ «"%&�!"���». 
23 �69EF< A4 Q>D4A9 (D<EGAB> 3.274) ;A4K9A<9 23,0 @>7/8@3. 
24 'EF4AB6<FP @4D>9D «►» A4 EFDB>G �/)"� (D<EGAB> 3.275) < A4:4FP >ABC>G 

«
��"�
 �!2 ». #BS6<FES Q>D4A 6 EBBF69FEF6<< E D<EGA>B@ 3.28. 

25 �69EF< A4 Q>D4A9 (D<EGAB> 3.284) ;A4K9A<9 230 @>7/8@3. 
 

 <EGAB> 3.25 

           �$��'�$"���   &�#   2 
 

          CNa             000.0 

 
          �����&�   �!�+�!�� 
          �"�����   �   &"+��   2 
          �/)"� 
 

� 
38@

@>7

           �$��'�$"���   &�#   2 
 

          CNa                 23.0 

 
          �����&�   �!�+�!�� 
          �"�����   �   &"+��   2 
   ►   �/)"� 
 

� 
38@

@>7

           �$��'�$"���   &�#   2 
 

          CNa            23.0    
 
          &"+�� 3              20   @� 
 
►   #$"�"���&0      04   @<A 

� 
38@

@>7

           �$��'�$"���   &�#   2 
 

          CNa        232.0    
 
          &"+�� 3             90   @� 
 
►   #$"�"���&0      10   @<A 

� 
38@

@>7



83 

 

 
 
 
 
 
 
 
 
 

4                                                                 5 
 <EGAB> 3.28 

 

26 'EF4AB6<FP @4D>9D «►» A4 EFDB>G �/)"� (D<EGAB> 3.285) < A4:4FP >ABC-
>G «

��"�
 �!2 ». #BS6<FES Q>D4A 6 EBBF69FEF6<< E D<EGA>B@ 3.294; 

 
 
 
 
 
 
 
 
 
 

4                                                                 5 
 <EGAB> 3.29 

�E?< <A8<J<DG9@O9 69?<K<AO 6OIB8SF ;4 8BCGEF<@O9 CD989?O, 6 A<:A9= EFDB>9 
<A8<>4FBD4 CBS6<FES @<74RM4S A48C<EP «#$"��$0&� 1���&$"�!» (D<EGAB> 3.305). 
%?98G9F CDB<;69EF< CDB69D>G J9?BEFABEF< Q?9>FDB8B6.  

�E?< @<74RM4S A48C<EP «#$"��$0-
&� 1���&$"�!» A9 CBS6<?4EP, E?98G9F 
A4:4FP >ABC>G «

��"�
 �!2 ». #BS6<FES Q>D4A 6 

EBBF69FEF6<< E D<EGA>B@ 3.30. 

 
 
 
 

 <EGAB> 3.30 

'EF4AB6<FP @4D>9D «►» A4 EFDB>G: 
 ��, 9E?< FD95G9FES EBID4A<FP C4D4@9FDO CDB6989AAB= 7D48G<DB6><; 
 !�&, 9E?< A9 FD95G9FES EBID4A<FP C4D4@9FDO CDB6989AAB= 7D48G<DB6>< 

(4A4?<;4FBD C9D9=89F 6 D9:<@ <;@9D9A<=, EBID4A<6 ;A4K9A<S CD98O8GM9= 7D48G<-
DB6><); 

 #"�&"$!/� ��"�, 9E?< FD95G9FES CB6FBDAB 669EF< ;A4K9A<9 (A4CD<@9D, 
6 E?GK49 BL<5>< 66B84) >BAJ9AFD4J<< <BAB6 A4FD<S A4 Q>D4A9 6 EBBF69FEF6<< E D<-
EGA>B@ 3.27,3.28. 

12 !4:4FP >ABC>G «
��"�
 �!2 ». #BS6<FES Q>D4A 6 EBBF69FEF6<< E D<EGA>B@ 3.11. 

               %")$�!�&0   ? 
 

               �� 
 

        ►   !�& 
 
               #"�&"$!/� ��"� 

              1���&$"�   Na 
                       S   =   99   % 
                      Ei   =   −25  @� 
                      1%-10-07 

                         α = 5.7 
 
 
              ►   �/)"� 

�               1���&$"�   Na 
                       S   =   100   % 
                      Ei   =   −147   @� 
                      1%-10-07 

                         α = 5.7 
   #$"��$0&� 1���&$"�   ! 
 
              ►   �/)"� 

� 

           �$��'�$"���   &�#   2 
 

          CNa            000.0 

 
          �����&�   �!�+�!�� 
          �"�����   �   &"+��   3 
          �/)"� 
 

� 
38@

@>7

           �$��'�$"���   &�#   2 
 

          CNa            230.0 

 
          �����&�   �!�+�!�� 
          �"�����   �   &"+��   3 
   ►   �/)"� 
 

� 
38@

@>7
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13  #BE?9 GEF4AB6>< 84FO CDB6989A<S 7D48G<DB6>< GEF4AB6<FP @4D>9D «►» 
A4 EFDB>G �/)"� < A4:4FP >ABC>G «

��"�
 �!2 ». 

 
 
3.3.9 �4@9A4 D4EIB8AOI @4F9D<4?B6 
 
3.3.9.1 �4<9=4 ?>8I9;4G864RI97> @9479=B4  
 
�4@9AG CB8M9?4K<64RM97B D9479AF4 

CDB<;6B8<FP CB @9D9 <EFBM9A<S 2 >B784 7B-
D<F E69FB8<B8 «�%&"-�!�� $����!&�» 
A4 ��� (D<EGAB> 3.31). 

 
 
 
 
 

 <EGAB> 3.31 
 
 

3.3.9.2 �4<9=4 D8;PB@CRI97> <4B9@84;4 

 
�?S ;4@9AO H<?PFDGRM97B @4F9D<4?4 6 EBBF69FEF6<< E D<EGA>B@ 3.32 E?98G9F: 
 6O69DAGFP >DOL>G H<?PFD4 E CB@BMPR >?RK4 <; >B@C?9>F4 CBEF46><; 
 ;4@9A<FP H<?PFDGRM<= @4F9D<4? AB6O@ <; >B@C?9>F4 ��#; 
 GEF4AB6<FP >DOL>G H<?PFD4 A4 @9EFB. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

                                               4                                                                     5 

 <EGAB> 3.32 – �4@9A4 H<?PFDGRM97B @4F9D<4?4 (@9EFAO= 6<8) 
 
 
 
 
 
 
 

3K9=>4 
CDBFBKA4S 

�DOL>4
H<?PFD4

�?RK 
�$49.02.971 

�B?PJB 
020-025-30-2-7 
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3.3.10 �4@9A4 <;89?<= E B7D4A<K9AAO@ D9EGDEB@ 
 

3.3.10.1 �4<9=4 C?;>B=8B9;P=OE :>;9F 

 
&<CBD4;@9D >B?9J GC?BFA<F9?PAOI, CD<@9AS9@OI 6 7<8DBC4A9?< �#-1002, 

CD<6989A 6 F45?<J9 3.2. 
"45?<J4 3.2 

%BEF46A4S K4EFP 7<8DBC4A9?< �#-1002 �B?PJB GC?BFA<F9?PAB9 

!4<@9AB64A<9 "5B;A4K9A<9 &<CBD4;@9D CB �"%& 18829-2017 �B?<K9EF6B, LF. 
3K9=>4 CDBFBKA4S �$49.02.200 004-006-14-2-7* 3 

005-008-19-2-7 3 

020-025-30-2-7 1 

�B@CD9EEBD �$49.02.450 018-022-25-2-7** 1 

�4FK<> CDB6B8<@BEF< 
�#-1002 

�$49.02.500 012-016-25-2-7 1 

�@>BEFP >BAFDB?PAB7B 
D4EF6BD4 

�$49.02.600 005-008-19-2-2 1 

*   �4@9AG CDB<;6B8<FP <; >B@C?9>F4 ;4C4EAOI K4EF9= �$49.02.930. 
** �4@9AG CDB<;6B8<FP <; >B@C?9>F4 ;4C4EAOI K4EF9= �$49.02.490 ?<5B �$49.02.930. 
 

�4@9AG GC?BFA<F9?PAOI >B?9J CDB<;6B8<FP 6 E?GK49 <I CB6D9:89A<S. 
 

 

 

4 &��'-�� $� "!& 
 
4.1 �5I<9 E6989A<S 

 
&9>GM<= D9@BAF, 4 F4>:9 74D4AF<=AO= D9@BAF, BEGM9EF6?SRFES 6 """ «��"$». 
�?S QFB7B E?98G9F CB87BFB6<FP 4A4?<;4FBD, GC4>B64FP < BFCD46<FP 97B CD98-

CD<SF<R-<;7BFB6<F9?R 8?S BEGM9EF6?9A<S D9@BAF4. 
 

� D < @ 9 G 4 A < 9 – � E?GK49 74D4AF<=AB7B D9@BAF4 E 4A4?<;4FBDB@ BFCD46?S9FES 
BD<7<A4? D9>?4@4J<<, 6 BEF4?PAOI E?GK4SI – ;4S6>4 A4 CDB6989A<9 D9@BAF4. 

 
 

4.2 �B87BFB6>4 4A4?<;4FBD4 

 

�?S QFB7B E?98G9F: 
– BF>?RK<FP 5?B> CD9B5D4;B64F9?PAO= < <EFBKA<> C<F4A<S �#-1002 BF E9F< 

C9D9@9AAB7B FB>4; 
– BFEB98<A<FP BF D4;N9@B6 5?B>4 CD9B5D4;B64F9?PAB7B: 

 7<8DBC4A9?<; 

 D97<EFD<DGRM<9 < E<7A4?<;<DGRM<9 GEFDB=EF64; 
– BFEB98<A<FP BF D4;N9@B6 5?B>4 46FB@4F<K9E>B7B 8B;<DB64A<S <EFBKA<> C<-

F4A<S �#-1002; 

– BFEB98<A<FP BF D4;N9@B6 5?B>4 GE<?<F9?S A4FD<96O= Q?9>FDB8 < D!-Q?9>FDB8; 
– E?<FP <; EBEG8B6 CB8M9?4K<64RM<= D9479AF, 7D48G<DB6BKAO= D4EF6BD; 
 
�!� �!��: %����&0 CB8M9?4K<64RM<= D9479AF < 7D48G<DB6BKAO= 

D4EF6BD $��$�,��&%3 FB?P>B 6 EC9J<4?PAB CB87BFB6?9AAGR CBEG8G E >DOL-
>4@<; E?<6 CB8M9?4K<64RM97B D9479AF4 < 7D48G<DB6BKAB7B D4EF6BD4 6 B5MGR 
>4A4?<;4J<BAAGR E9FP A9 8BCGE>49FES! 
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– BFEB98<A<FP ;4;9@?SRM<9 CDB6B8A<>< BF >?9@@O ;4;9@?9A<S «  » 5?B-
>4 CD9B5D4;B64F9?PAB7B < ;4:<@4 ;4;9@?9A<S «  » M<F4 7<8DBC4A9?<; 

– ;4>DOFP D4;N9@O 5?B>4 CD9B5D4;B64F9?PAB7B ;47?GL>4@<; 
– BK<EF<FP < 6OEGL<FP EBEF46AO9 K4EF< 4A4?<;4FBD4; 
– 6O>DGF<FP A4FD<96O= Q?9>FDB8 < D!-Q?9>FDB8 6@9EF9 E >DOL>4@< <; SK9=>< 

CDBFBKAB=; 
– ;4>DOFP KG6EF6<F9?PAGR K4EFP A4FD<96B7B Q?9>FDB84 ;4M<FAO@ >B?C4K>B@ 

E D4EF6BDB@ A4FD<S F9FD45BD4F4 (�GDO) 5 %; 
– GEF4AB6<FP >DOL>< �$49.02.203-02 6 SK9=>G CDBFBKAGR 6;4@9A Q?9>FDB8B6. 
 
 
4.3 #C4>B6>4 4A4?<;4FBD4 

 
�?S QFB7B E?98G9F: 
– G?B:<FP EBEF46AO9 K4EF< 4A4?<;4FBD4 6 79D@9F<KAO9 CB?<QF<?9AB6O9 C4-

>9FO (8BCGE>49FES <ECB?P;B64FP C4>9F E ;4@>B@ F<C4 « B?A<S»); 
– G?B:<FP Q>EC?G4F4J<BAAGR 8B>G@9AF4J<R (DG>B6B8EF6B CB Q>EC?G4F4J<< < 

C4ECBDF) 6 BF89?PAO= 79D@9F<KAO= CB?<QF<?9AB6O= C4>9F; 
– G?B:<FP Q?9>FDB8O 6 BF89?PAO9 >4DFBAAO9 >BDB5><; 
– A4A9EF< @4D><DB6>G A4 >BDB5>G E Q?9>FDB84@<, E G>4;4A<9@ F<C4 Q?9>FDB84 

< AB@9D4 7<8DBC4A9?<, E >BFBDO@< Q>EC?G4F<DB64?<EP Q?9>FDB8O; 
– CB@9EF<FP EBEF46AO9 K4EF< 4A4?<;4FBD4 E Q>EC?G4F4J<BAAB= 8B>G@9AF4J<-

9= 6 FD4AECBDFAGR F4DG (Q?9>FDB8O G?B:<FP 6@9EF9 E 7<8DBC4A9?PR); 
– ;4>?9<FP FD4AECBDFAGR F4DG (>BDB5>G) CB?<@9DAB= ?<C>B= ?9AFB=; 
– A4A9EF< @4D><DB6>G CB �"%& 14192-96 < @4A<CG?SJ<BAAO9 ;A4>< «)DGC>B9. 

"EFBDB:AB», «�9D9KP BF 6?47<», «�9DI», «#D989?O F9@C9D4FGDO». 
 

� D < @ 9 G 4 A < S 

1 �BCGE>49FES BFCD46?SFP 6 D9@BAF FB?P>B A9<ECD46AGR EBEF46AGR K4EFP 4A4?<;4FBD4 
(A4CD<@9D, FB?P>B 5?B> CD9B5D4;B64F9?PAO= <?< FB?P>B 7<8DBC4A9?P). 

2 ��� 8B?:9A 5OFP BFCD46?9A 6 D9@BAF EB6@9EFAB E >B@CD9EEBDB@. 
3 �?S CDB6989A<S CB69D>< FD95G9FES 6OE?4FP BEAB6AO9 EBEF46AO9 K4EF< 4A4?<;4-

FBD4: 5?B> CD9B5D4;B64F9?PAO=, 7<8DBC4A9?P E Q?9>FDB84@<. 
 
 
 

5 &$�!%#"$&�$"��!�� 
 

'E?B6<S FD4AECBDF<DB64A<S 4A4?<;4FBDB6 6 GC4>B6>9 CD98CD<SF<S-
<;7BFB6<F9?S 6 GE?B6<SI ID4A9A<S 5 CB �"%& 15150-69 CD< F9@C9D4FGD9 BF                   
@<AGE 5 °% 8B C?RE 50 °% CB CD46<?4@ < ABD@4@, 89=EF6GRM<@ A4 >4:8B@ 6<89 
FD4AECBDF4. 
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6 )$�!�!�� 
 
6.1 #E?B6<S ED4A9A<S 8B 66B84 6 Q>EC?G4F4F<R 

 
)D4A9A<9 4A4?<;4FBDB6 CDB<;6B8<FES 6 GC4>B6>9 CD98CD<SF<S-<;7BFB6<F9?S 6 

GE?B6<SI ID4A9A<S 1 CB �"%& 15150-69. 
� CB@9M9A<SI 8?S ID4A9A<S A9 8B?:AB 5OFP CO?<, C4DB6 ><E?BF < M9?BK<, 

47D9EE<6AOI 74;B6 < 8DG7<I 6D98AOI CD<@9E9=, 6O;O64RM<I >BDDB;<R. 
 9EFB ID4A9A<S 8B?:AB 5OFP K<EFO@, CDBI?48AO@, EGI<@, 69AF<?<DG9@O@ < 

;4M<M9AAO@ BF 4F@BEH9DAOI BE48>B6. 
 
 
6.2 #E?B6<S ED4A9A<S CBE?9 Q>EC?G4F4F<< 

 
6.2.1 #B87BFB6>4 > ID4A9A<R A4 EDB> 8B 12 @9ESJ96 (>D4F>B6D9@9AAO= C9D9-

DO6 6 D45BF9) 
 

�?S QFB7B E?98G9F: 
– C9D969EF< C9D9>?RK4F9?P « %�&0 » A4 5?B>9 CD9B5D4;B64F9?PAB@ 6 CB?B-

:9A<9 « O »; 

– 6O>?RK<FP ���, A4:46 >ABC>G «  » A4 C9D98A9= C4A9?< ���; 
− BF>?RK<FP 5?B> CD9B5D4;B64F9?PAO= < <EFBKA<> C<F4A<S �#-1002 BF E9F< 

C9D9@9AAB7B FB>4; 
− E?<FP CB8M9?4K<64RM<= D94>F<6 <; EBEG84 7<8DBC4A9?<; 
− 6O>DGF<FP A4FD<96O= Q?9>FDB8 < D!-Q?9>FDB8 6@9EF9 E >DOL>4@< 

�$49.02.204 <; SK9=>< CDBFBKAB=; 
− GEF4AB6<FP >DOL>< �$49.02.203-02 6 SK9=>G CDBFBKAGR 6;4@9A Q?9>FDB8B6; 
− B59EC9K<FP GE?B6<S ID4A9A<S Q?9>FDB8B6 6 EBBF69FEF6<< E CD46<?4@<, 

CD<6989AAO@< 6 <I Q>EC?G4F4J<BAAB= 8B>G@9AF4J<<. 
 
 
6.2.2 #B87BFB6>4 > ID4A9A<R A4 EDB> 5B?99 12 @9ESJ96 (8?<F9?PAO= C9D9DO6 

6 D45BF9) 
 

�?S QFB7B E?98G9F: 
– CB87BFB6<FP < GC4>B64FP 4A4?<;4FBD 6 EBBF69FEF6<< E CC. 4.2-4.3; 
– BD74A<;B64FP ID4A9A<9 6 EBBF69FEF6<< E C. 6.1. 
 
� D < @ 9 G 4 A < 9 – )D4A9A<9 4A4?<;4FBD4 CDB<;6B8<FES 59; ED98EF6 6D9@9AAB= 

CDBF<6B>BDDB;<BAAB= ;4M<FO (��-0 CB �"%& 9.014-78). 

 
 

6.3 В6B8 6 Q>EC?G4F4F<R CBE?9 ED4A9A<S 

 
6.3.1 �6B8 6 Q>EC?G4F4J<< CBE?9 ID4A9A<S 6 F9K9A<9 12 @9ESJ96 
 
�?S QFB7B E?98G9F: 
− CB87BFB6<FP < GEF4AB6<FP A4FD<96O= < pH-Q?9>FDB8O 6 EBBF69FEF6<< E 

C. 2.3.3.2; 
− CB8>?RK<FP 5?B> CD9B5D4;B64F9?PAO= < <EFBKA<> C<F4A<S �#-1002 > E9F< 

C9D9@9AAB7B FB>4; 
− 6>?RK<FP 5?B> CD9B5D4;B64F9?PAO=, ���; 
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− CDB69EF< 7D48G<DB6>G D!-Q?9>FDB84 6 EBBF69FEF6<< E C. 3.3.7; 
− CDB69EF< 7D48G<DB6>G 4A4?<;4FBD4 CB >BAJ9AFD4J<< <BAB6 A4FD<S 6 EBBF-

69FEF6<< E C. 3.3.8. 
 
 
 
6.3.2 �6B8 6 Q>EC?G4F4J<R CBE?9 ID4A9A<S 5B?99 12 @9ESJ96 
 
$4EC4>B64FP 4A4?<;4FBD < CB87BFB6<FP > D45BF9 6 EBBF69FEF6<< E D4;89?B@ 2. 
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�1.1 "5?4EFP CD<@9A9A<S 
 
!4EFBSM4S @9FB8<>4 D4ECDBEFD4AS9FES A4 4A4?<;4FBD A4FD<S  �$�-1002 

(84?99 4A4?<;4FBD) E @4D><DB6BKAB= F45?<K>B=, EB89D:4M9= D97<EFD4J<BAAO= AB-
@9D 6 �BEG84DEF69AAB@ D99EFD9 ED98EF6 <;@9D9A<= < <AF9D64? @9:8G CB69D>4@<. 

!4EFBSM4S @9FB8<>4 GEF4A46?<649F @9FB8O < ED98EF64 C9D6<KAB= < C9D<B-
8<K9E>B= CB69DB> 4A4?<;4FBD4, CD98A4;A4K9AAB7B 8?S <;@9D9A<= @4EEB6B= >BAJ9A-
FD4J<< (4>F<6ABEF<) <BAB6 A4FD<S (%Na) < F9@C9D4FGDO (ð%) 6B8AOI D4EF6BDB6. 

�AF9D64? @9:8G CB69D>4@< 2 2 7B84. 
 
 
�1.2 �ECB?P;G9@O9 ABD@4F<6AO9 8B>G@9AFO 
 
$ � 51-2002 �%�. �B>G@9AFO A4 @9FB8<>< CB69D>< ED98EF6 <;@9D9A<=. "E-

AB6AO9 CB?B:9A<S. 
 
 
�1.3  9FDB?B7<K9E><9 I4D4>F9D<EF<><, CDB69DS9@O9 CD< CB69D>9 
 
#D989?O 8BCGE>49@B= BEAB6AB= 45EB?RFAB= CB7D9LABEF< 4A4?<;4FBD4 CD< <;@9-

D9A<< %Na CB <A8<>4FBDG CD< F9@C9D4FGD9 4A4?<;<DG9@B= ED98O (25,0 ± 0,2) ð% < F9@C9-
D4FGD9 B>DG:4RM97B 6B;8GI4 (20 ± 5) ð% 8B?:AO EBBF69FEF6B64FP F45?<J9 �1.3.1. 

"45?<J4 �1.3.1 
�ECB?A9A<9 
4A4?<;4FBD4 
 �$�- 

�<4C4;BA  
<;@9D9A<=, 
@>7/8@3 

#D989?O 8BCGE>49@B= BEAB6AB= 
45EB?RFAB= CB7D9LABEF< 4A4?<;4FBD4 CD< 
<;@9D9A<< %Na CB <A8<>4FBDG, @>7/8@3 

1002, 1002/36,  
1002/1, 1002/1/36 

BF 0,7 8B 1000 ± (0,5 + 0,12!Na) 

1002$, 1002$/36, 
1002$/1, 1002$/1/36 

BF 0,7 8B 1000 ± (0,5 + 0,12!Na) 
BF 1000 8B 3000 ± 0,3!Na 

1002&, 1002&/36, 
1002&/1, 1002&/1/36 BF 0,01 8B 1000 ± (0,03 + 0,12!Na) 

!Na 2 <;@9D9AAB9 ;A4K9A<9 @4EEB6B= >BAJ9AFD4J<< (4>F<6ABEF<) <BAB6 A4FD<S, @>7/8@3. 

 
#D989?O 8BCGE>49@B= BEAB6AB= 45EB?RFAB= CB7D9LABEF< 4A4?<;4FBD4 CD< <;@9-

D9A<< %Na CB FB>B6B@G 6OIB8G CD< F9@C9D4FGD9 4A4?<;<DG9@B= ED98O (25,0 ± 0,2) ð% < 
F9@C9D4FGD9 B>DG:4RM97B 6B;8GI4 (20 ± 5) ð% 8B?:AO EBBF69FEF6B64FP F45?<J9 �1.3.2. 

"45?<J4 �1.3.2 
�ECB?A9A<9 
4A4?<;4FBD4 
 �$�- 

�<4C4;BA 
<;@9D9A<=, 
@>7/8@3 

#D989?O 8BCGE>49@B= BEAB6AB= 
45EB?RFAB= CB7D9LABEF< 4A4?<;4FBD4 CD< <;-
@9D9A<< %Na CB FB>B6B@G 6OIB8G, @>7/8@3 

1002, 1002/36,  
1002/1, 1002/1/36 

BF 0,7 8B 1000 ± [(0,5 + 0,002
884C
Na

С ) + 0,12CNa] 

1002$, 1002$/36, 
1002$/1, 1002$/1/36 BF 0,7 8B 1000 ± [(0,5 + 0,002

884C
Na

С ) + 0,12CNa] 

BF 1000 8B 3000 ± (0,002
884C
Na

С  + 0,3!Na) 

1002&, 1002&/36, 
1002&/1, 1002&/1/36 BF 0,01 8B 1000 ± [(0,03 + 0,002

884C
Na

С ) + 0,12CNa] 
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#D989?O 8BCGE>49@B= 8BCB?A<F9?PAB= 45EB?RFAB= CB7D9LABEF< 4A4?<;4FB-
D4 CD< <;@9D9A<< %Na, 6O;64AAB= <;@9A9A<9@ F9@C9D4FGDO 4A4?<;<DG9@B= ED98O 6 
8<4C4;BA9 F9@C9D4FGDAB= >B@C9AE4J<< 4A4?<;4FBD4 BF C?RE 10 8B C?RE 40 ð% (CB-
7D9LABEFP F9@C9D4FGDAB= >B@C9AE4J<< 4A4?<;4FBD4), 8B?:AO EBBF69FEF6B64FP F45-
?<J9 �1.3.3. 
"45?<J4 �1.3.3 

�ECB?A9A<9 
4A4?<;4FBD4 
 �$�- 

�<4C4;BA <;@9D9A<=, 
@>7/8@3 

#D989?O 8BCGE>49@B= 
8BCB?A<F9?PAB= 45EB?RFAB= 
CB7D9LABEF< 4A4?<;4FBD4, 

@>7/8@3 

1002, 1002/36,  
1002/1, 1002/1/36 

BF 0,7 8B 1000 ± (1,0 + 0,24!Na) 

1002$, 1002$/36, 
1002$/1, 1002$/1/36 

BF 0,7 8B 1000 ± (1,0 + 0,24!Na) 
BF 1000 8B 3000 ± 0,3!Na 

1002&, 1002&/36, 
1002&/1, 1002&/1/36 BF 0,01 8B 1000 ± (0,06 + 0,24CNa) 

 

#D989?O 8BCGE>49@B= BEAB6AB= 45EB?RFAB= CB7D9LABEF< 4A4?<;4FBD4 CD< 
<;@9D9A<< F9@C9D4FGDO 4A4?<;<DG9@B= ED98O CD< F9@C9D4FGD9 B>DG:4RM97B 6B;-
8GI4 (20 ± 5) ð%, 8B?:AO 5OFP, ð% &&&&&&&&&&&&&&&&&&&&&.± 0,3. 

 

 
�1.4 "C9D4J<< CB69D>< 
 
#D< CDB6989A<< CB69D>< 8B?:AO 5OFP 6OCB?A9AO BC9D4J<<, G>4;4AAO9 6 

F45?<J9 �1.4.1. 

"45?<J4 �1.4.1 
!4<@9AB64A<9 BC9D4J<< !B@9D4 

CC. 
@9FB8<>< 

!9B5IB8<@BEFP CDB6989A<S BC9-
D4J<< CD< 

C9D6<KAB= 
CB69D>9 

C9D<B8<K9E>B= 
CB69D>9 

1 �A9LA<= BE@BFD �1.10.1 + + 
2 "CDB5B64A<9 �1.10.2 + + 
3 "CD989?9A<9 BEAB6AB= 45EB?RFAB= CB-
7D9LABEF< 4A4?<;4FBD4 CD< <;@9D9A<< %Na 
CB <A8<>4FBDG 

�1.10.3 + + 

4 "CD989?9A<9 BEAB6AB= 45EB?RFAB= CB-
7D9LABEF< 4A4?<;4FBD4 CD< <;@9D9A<< %Na 
CB FB>B6B@G 6OIB8G 

�1.10.4 + + 

5 "CD989?9A<9 8BCB?A<F9?PAB= 45EB?RFAB= 
CB7D9LABEF< 4A4?<;4FBD4 CD< <;@9D9A<< 
%Na, 6O;64AAB= <;@9A9A<9@ F9@C9D4FGDO 
4A4?<;<DG9@B= ED98O (CB7D9LABEFP F9@C9-
D4FGDAB= >B@C9AE4J<< 4A4?<;4FBD4) 

�1.10.5 + + 

6 "CD989?9A<9 BEAB6AB= 45EB?RFAB= CB-
7D9LABEF< 4A4?<;4FBD4 CD< <;@9D9A<< F9@-
C9D4FGDO 4A4?<;<DG9@B= ED98O 

�1.10.6 + + 

� D < @ 9 G 4 A < S 

1 �A4> «+» B;A4K49F, KFB BC9D4J<R CDB6B8SF. 
2 #D< CB?GK9A<< BFD<J4F9?PAB7B D9;G?PF4F4 CBE?9 ?R5B= <; BC9D4J<= CB69D>4 CD9>D4-
M49FES, 4A4?<;4FBD 5D4>G9FES. 
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�1.5 %D98EF64 CB69D>< 
 
%D98EF64 <;@9D9A<=, D94>F<6O, @4F9D<4?O, CD<@9AS9@O9 CD< CB69D>9, G>4-

;4AO 6 F45?<J9 �1.5.1. 

"45?<J4 �1.5.1 
!B@9D 
CGA>F4 
@9FB8<>< 
CB69D>< 

!4<@9AB64A<9 < F<C BEAB6AB7B <?< 6ECB@B74F9?PAB7B ED98EF64 
CB69D><; B5B;A4K9A<9 ABD@4F<6AB7B 8B>G@9AF4, D97?4@9AF<DGRM97B F9IA<K9-
E><9 FD95B64A<S < (<?<) @9FDB?B7<K9E><9 < BEAB6AO9 F9IA<K9E><9 I4D4>F9D<-

EF<>< ED98EF64 CB69D>< 

�1.8.1 �<7DB@9FD CE<IDB@9FD<K9E><= F<C4 ��&-1 
�<4C4;BA <;@9D9A<= BFABE<F9?PAB= 6?4:ABEF< 6B;8GI4 
BF 20 8B 90 %. �5EB?RFA4S CB7D9LABEFP <;@9D9A<S ± 7 %. 

�1.8.1 �4DB@9FD-4A9DB<8 ��  -1 
�<4C4;BA <;@9DS9@B7B 846?9A<S BF 80 8B 106 >#4. 
#D989? 8BCGE>49@B= BEAB6AB= 45EB?RFAB= CB7D9LABEF< ± 0,2 >#4 

�1.10.5 &9D@B@9FD ?45BD4FBDAO= Q?9>FDBAAO= �&-300 

�<4C4;BA <;@9D9A<= BF @<AGE 50 8B C?RE 300 ð%. 
#B7D9LABEFP <;@9D9A<= ± 0,05 ð%. 

�1.9.4, 
�1.9.5 

�9EO ?45BD4FBDAO9 Q?9>FDBAAO9 �1502 
�<4C4;BA 6;69L<64A<S BF 0,5 8B 1500 7. 
#B7D9LABEFP 6;69L<64A<S A9 5B?99 ± 30 @7 

�1.10.3  G?PF<@9FD J<HDB6B= �$$�-305 
�ECB?P;G9@O= CD989? <;@9D9A<= C9D9@9AAB7B A4CDS:9A<S 400 �; 
BEAB6A4S 45EB?RFA4S CB7D9LABEFP <;@9D9A<=, �: 
± (0,007) + 0,05), 
789 ) 2 <;@9D9AAB9, ;A4K9A<9 C9D9@9AAB7B A4CDS:9A<S, �. 
�ECB?P;G9@O= CD989? <;@9D9A<= E<?O CBEFBSAAB7B FB>4 40 @�; 
BEAB6A4S 45EB?RFA4S CB7D9LABEFP <;@9D9A<=, @�: 
± (0,002) + 0,004), 
789 ) – <;@9D9AAB9 ;A4K9A<9 E<?O CBEFBSAAB7B FB>4, @� 

�1.9.4, 
�1.9.5, 
�1.10.3, 
�1.10.4, 
�1.10.5 

&9D@BEF4F :<8>BEFAO= &�-&%-01/26 

�<4C4;BA D97G?<DB64A<S F9@C9D4FGDO BF C?RE 10 8B C?RE 100 ð%. 
#B7D9LABEFP CB889D:4A<S F9@C9D4FGDO A9 5B?99 ñ 0,1 ð%. 

�1.9.4, 
�1.9.5 

 9DAO9 >B?5O 2-1000-2 �"%& 1770-74 1000 E@3 
#<C9F>4 2-1-2-1 �"%& 29227-91 1 E@3, CB7D9LABEFP ± 0,01 E@3 

#<C9F>4 2-1-2-5 �"%& 29227-91 5 E@3, CB7D9LABEFP ± 0,05 E@3 

#<C9F>4 2-2-50 �"%& 29169-91 50 E@3, CB7D9LABEFP ± 0,1 E@3 

�1.9.4, 
�1.9.5 

!4FD<= I?BD<EFO= CB �"%& 4233-77, I.K. ?<5B K.8.4. 

�1.9.3, 
�1.9.4, 
�1.9.5 

�B84 BK<M9AA4S 8?S I<@<K9E>B7B 4A4?<;4 "%& 34-70-953.2-88 

 

� D < @ 9 G 4 A < S 

1 �BCGE>49FES CD<@9A9A<9 8DG7<I ED98EF6 <;@9D9A<=, A9 CD<6989AAOI 6 C9D9KA9, 
AB B59EC9K<64RM<I BCD989?9A<9 @9FDB?B7<K9E><I I4D4>F9D<EF<> E A9B5IB8<@B= FBKAB-
EFPR. 

2 �?S <;@9D9A<= F9@C9D4FGDO 8BCGE>49FES CD<@9A9A<9 8DG7<I ED98EF6 <;@9D9A<= E 
CB7D9LABEFPR <;@9D9A<= A9 IG:9 ± 0,1 ð%. 

 

%D98EF64 <;@9D9A<= 8B?:AO 5OFP CB69D9AO < <@9FP 89=EF6GRM<9 E6<89-
F9?PEF64 B CB69D>9 <?< ;A4>< CB69D><. 

�ECOF4F9?PAB9 B5BDG8B64A<9 8B?:AB <@9FP BF@9F><, CB8F69D:84RM<9 97B 
7B8ABEFP 6 EBBF69FEF6<< E FD95B64A<S@< <I F9IA<K9E>B= 8B>G@9AF4J<<. 
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�1.6 &D95B64A<S > >64?<H<>4J<< CB69D<F9?S 
 
�1.6.1 � CDB6989A<R CB69D>< 4A4?<;4FBDB6 8BCGE>4RFES ?<J4, <@9RM<9 

6OEL99 <?< ED98A9F9IA<K9E>B9 B5D4;B64A<9, BCOF D45BFO 6 B5?4EF< 4A4?<F<K9E>B= 
I<@<<, 9:97B8AB CDBIB8SM<9 CDB69D>G ;A4A<= CB F9IA<>9 59;BC4EABEF<, 6?489RM<9 
F9IA<>B= CBF9AJ<B@9FD<K9E><I <;@9D9A<=, <;GK<6L<9 A4EFBSMGR @9FB8<>G CB69D>< 
< 4FF9EFB64AAO9 6 >4K9EF69 CB69D<F9?S. 

 
 
�1.7 &D95B64A<S 59;BC4EABEF< 
 
�1.7.1 #D< CDB6989A<< CB69D>< EB5?R84RF CD46<?4 F9IA<>< 59;BC4EABEF<: 
− CD< D45BF9 E I<@<K9E><@< D94>F<64@< 2 CB �"%& 12.1.007-76 <              

�"%& 12.4.021-75; 
− CD< D45BF9 E Q?9>FDBGEF4AB6>4@< 2 CB �"%& 12.1.019-2009 < �"%& 12.2.007.0-75. 
�1.7.2 #B@9M9A<9, 6 >BFBDB@ BEGM9EF6?S9FES CB69D>4, 8B?:AB EBBF69FEF6B-

64FP FD95B64A<S@ CB:4DAB= 59;BC4EABEF< CB �"%& 12.1.004-91 < <@9FP ED98EF64 
CB:4DBFGL9A<S CB �"%& 12.4.009-83. 

�1.7.3 �ECB?A<F9?< 8B?:AO 5OFP CDB<AEFDG>F<DB64AO B @9D4I 59;BC4EABEF<, 
>BFBDO9 8B?:AO EB5?R84FPES CD< D45BF9 E CD<5BD4@<, 6 EBBF69FEF6<< E <AEFDG>J<-
S@<, CD<?4749@O@< > CD<5BD4@. "5GK9A<9 D45BF4RM<I ?<J CD46<?4@ 59;BC4EABEF< 
FDG84 CDB6B8SF CB �"%& 12.0.004-90. 

 
 
�1.8 'E?B6<S CDB6989A<S CB69D>< 
 
�1.8.1 #B69D>4 8B?:A4 CDB6B8<FPES 6 E?98GRM<I GE?B6<SI: 
– F9@C9D4FGD4 B>DG:4RM97B 6B;8GI4, ð% ...&&&&&&&&...&........ (20 ñ 5); 
– BFABE<F9?PA4S 6?4:ABEFP 6B;8GI4, %, A9 5B?99 &&&...&&&&&&&. 80; 
– 4F@BEH9DAB9 846?9A<9, >#4 &&&&&&&&&&&..&& BF 84,0 8B 106,7; 
– C<F4A<9 2 BF E9F< C9D9@9AAB7B FB>4 K4EFBFB= (50,0 ± 0,5) �J < A4CDS:9A<-

9@ (220 ± 4,4) � ?<5B (36 ± 1) �. 
�1.8.2 �<5D4J<S, FDSE>4, G84DO, 6?<SRM<9 A4 D45BFG 4A4?<;4FBD4, A9 8BCGE-

>4RFES. 
 
 
�1.9 #B87BFB6>4 > CB69D>9 
 
�1.9.1 "EAB6AB9 < 6ECB@B74F9?PAB9 B5BDG8B64A<9, G>4;4AAB9 6 C. �1.5, CB87B-

F46?<64RF > D45BF9 6 EBBF69FEF6<< E FD95B64A<S@< ABD@4F<6AOI 8B>G@9AFB6 < 1�. 
�1.9.2 #B69DS9@O= 4A4?<;4FBD CB87BF46?<64RF > D45BF9 6 EBBF69FEF6<< C. 2.3 DG-

>B6B8EF64 CB Q>EC?G4F4J<<, CDB6B8SF 7D48G<DB6>G 6 EBBF69FEF6<< E D4;89?B@ 3. 
�1.9.3 'EF4A46?<64RF CD989?O CDB7D4@@<DG9@B7B 8<4C4;BA4 <;@9D9A<= 

@4EEB6B= >BAJ9AFD4J<< (4>F<6ABEF<) <BAB6 A4FD<S (%Na) CB FB>B6B@G 6OIB8G. 
'EF4A46?<64RF 6 EBBF69FEF6<< E C. 2.6 DG>B6B8EF64 CB Q>EC?G4F4J<<: 

 8<4C4;BA <;@9D9A<= %Na CB FB>B6B@G 6OIB8G: 
!�+��" 2 0 @>7/8@3; 
�"!�* 2 1000 @>7/8@3; 

 ;A4K9A<S GEF46B>: 
MIN 2 0 @>7/8@3; 
MAX 2 1000 @>7/8@3. 
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�1.9.4 �;@9DSRF E CB@BMPR BF7D48G<DB64AAB7B 4A4?<;4FBD4 >BAJ9AFD4J<R 
<BAB6 A4FD<S 6 BK<M9AAB= 6B89, A4 >BFBDB= 5G8GF 7BFB6<FPES >BAFDB?PAO9 D4EF6B-

DO, < H<>E<DGRF <;@9D9AAB9 ;A4K9A<9 в
Na
С , @>7/8@3. 

�1.9.5 �BFB6SF 6 EBBF69FEF6<< E CD<?B:9A<9@ � B8<A <; FD9I (E GK9FB@ CD9-
<@GM9EF69AAB7B 8<4C4;BA4 <;@9D9A<= CD< Q>EC?G4F4J<< 4A4?<;4FBD4) >BAFDB?PAOI 
D4EF6BDB6 I?BD<84 A4FD<S E >BAJ9AFD4J<9= <BAB6 A4FD<S 115, 437 <?< 900 @>7/8@3. 
$4EIB8 D4EF6BD4 A4 CB69D>G 2 2 8@3 A4 B8AG 7<8DBC4A9?P. 

�1.9.6 �?S 4A4?<;4FBD4 <ECB?A9A<=  �$�-1002$,  �$�-1002$/36,                
 �$�-1002$/1 <  �$�-1002$/1/36 7BFB6SF 8BCB?A<F9?PAB B8<A <; 86GI (E GK9FB@ 
CD9<@GM9EF69AAB7B 8<4C4;BA4 <;@9D9A<= CD< Q>EC?G4F4J<< 4A4?<;4FBD4) >BA-
FDB?PAOI D4EF6BD4 I?BD<84 A4FD<S E >BAJ9AFD4J<9= <BAB6 A4FD<S 1380 <?<           
2600 @>7/8@3. $4EIB8 D4EF6BD4 A4 CB69D>G 2 2 8@3 A4 B8AG 7<8DBC4A9?P. 

 
 
�1.10 #DB6989A<9 CB69D>< 
 
�1.10.1 �A9LA<= BE@BFD 
 

!4 CB69D>G CD98NS6?SRF C4ECBDF < DG>B6B8EF6B CB Q>EC?G4F4J<<. 
#D< CDB6989A<< 6A9LA97B BE@BFD4 CDB69DSRF 6<;G4?PAB: 
 >B@C?9>FABEFP 4A4?<;4FBD4; 
 J9?BEFABEFP >BDCGEB6, Q?9>FDB8B6, >459?9=, BFEGFEF6<9 @9I4A<K9E><I CB-

6D9:89A<=, CD9CSFEF6GRM<I ABD@4?PAB@G HGA>J<BA<DB64A<R 4A4?<;4FBD4; 

 K<EFBFG < J9?BEFABEFP EB98<A<F9?9= < 7A9;8; 
 K9F>BEFP < CD46<?PABEFP @4D><DB6>< 6 EBBF69FEF6<< E DG>B6B8EF6B@ CB Q>E-

C?G4F4J<< (B5B;A4K9A<9 4A4?<;4FBD4, A4<@9AB64A<9, ;46B8E>B= AB@9D 4A4?<;4FB-
D4, ;46B8E>B= AB@9D Q?9>FDB8B6, B5B;A4K9A<9 C9D9>?RK4F9?S, >ABCB>, EB98<A<F9-
?9=, 7A9;8, D97<EFD4J<BAAO= AB@9D 6 �BEG84DEF69AAB@ D99EFD9 ED98EF6 <;@9D9A<= 
< <AF9D64? @9:8G CB69D>4@<). 

�A4?<;4FBD, <@9RM<= 89H9>FO, >BFBDO9 ;4FDG8ASRF Q>EC?G4F4J<R, 5D4>GRF 
< > 84?PA9=L9= CB69D>9 A9 8BCGE>4RF. 

 
 

�1.10.2 "CDB5B64A<9 
 

�1.10.2.1 #DB69D>4 HGA>J<BA<DB64A<S 4A4?<;4FBD4 6 D4;?<KAOI D9:<@4I D45BFO 
 

#B8>?RK4RF 5?B> CD9B5D4;B64F9?PAO= > E9F< C9D9@9AAB7B FB>4 K4EFBFB= 50 �J < 
A4CDS:9A<9@ 220 � ?<5B 36 � (6 ;46<E<@BEF< BF <ECB?A9A<S 4A4?<;4FBD4). 

�>?RK4RF CB69DS9@O= 4A4?<;4FBD. 
#DB69DSRF D45BFBECBEB5ABEFP >ABCB> «��!��», «

��"�
 �!2 », «  », « » < « ». 

$9;G?PF4F CDB69D>< EK<F4RF G8B6?9F6BD<F9?PAO@, 9E?<: 
 CB8E69K<649FES E69FB6B= <A8<>4FBD «%�&0»; 
 CD< A4:4F<< >ABC>< «��!��» <;@9AS9FES D9:<@ <A8<>4J<< >4A4?B6 6 ;4-

6<E<@BEF< BF >B?<K9EF64 CB8>?RK9AAOI >4A4?B6 (B8<A ?<5B 864); 
 CD< A4:4F<< >ABC>< «

��"�
 �!2 » 4A4?<;4FBD C9D9IB8<F <; D9:<@4 <;@9D9A<= 6 

D9:<@ >BAFDB?S < <;@9A9A<S C4D4@9FDB6 (6IB8 6 @9AR); 
 >ABC>B= « » BEGM9EF6?S9FES 6>?RK9A<9 < BF>?RK9A<9 CB8E69F>< Q>D4A4 

<A8<>4FBD4; 
 >ABC>4@< « », « » BEGM9EF6?S9FES C9D9@9M9A<9 CB EFDB>4@ @9AR. 
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�1.10.2.2 #DB69D>4 EBBF69FEF6<S CDB7D4@@AB7B B59EC9K9A<S (#") 
 
#9D9IB8SF 6 Q>D4AAB9 @9AR «#" � �"!&$.%'  /». 
#DB69DSRF EBBF69FEF6<9 #" FB@G, >BFBDB9 5O?B ;4H<>E<DB64AB CD< <ECOF4-

A<SI 6 J9?SI GF69D:89A<S F<C4 4A4?<;4FBD4. 
�?S QFB7B H<>E<DGRF <89AF<H<>4J<BAAB9 B5B;A4K9A<9 #" < J<HDB6O9 <89A-

F<H<>4FBDO #" (>BAFDB?PAO9 EG@@O <ECB?AS9@B7B >B84), >BFBDO9 8B?:AO EBBF69F-
EF6B64FP F45?<J9 �1.10.1. 
"45?<J4 �1.10.1 
�89AF<H<>4J<BAAO9 84AAO9 

(CD<;A4><) 
�A4K9A<9 

�ECB?A9A<9 4A4?<;4FBD4  �$�- 

1002, 1002/36, 1002/1, 1002/1/36, 
1002$, 1002$/36, 1002$/1, 1002$/1/36 

1002&, 1002&/36, 
1002&/1, 1002&/1/36 

�89AF<H<>4J<BAAB9  
A4<@9AB64A<9 #": 

  

− 8?S C?4FO <A8<>4J<< 1002I.430.03.06 1002I.430.03.07 

− 8?S C?4FO GE<?<F9?S 1002U.430.02.04 1002U&.430.01.03 

!B@9D 69DE<<  
(<89AF<H<>4J<BAAO= AB@9D) #": 

  

− 8?S C?4FO <A8<>4J<< 03.06 03.07 

− 8?S C?4FO GE<?<F9?S 02.04 01.03 

*<HDB6B= <89AF<H<>4FBD #":   

− 8?S C?4FO <A8<>4J<< 0I�2��3��4 0IB5DEB4A2 

− 8?S C?4FO GE<?<F9?S 0IA369F903 0I84DABC3A 

 
� D < @ 9 G 4 A < 9 – +9FOD9 CBE?98A<I J<HDO 6 <89AF<H<>4J<BAAB@ A4<@9AB64A<< 

#" B5B;A4K4RF AB@9D 69DE<< #". 
 

$9;G?PF4F CDB69D>< EK<F4RF G8B6?9F6BD<F9?PAO@, 9E?< CD<6989AAO9 <89A-
F<H<>4J<BAAB9 B5B;A4K9A<9, <89AF<H<>4FBD @9FDB?B7<K9E>< ;A4K<@B= K4EF< #", 
<89AF<H<>4FBDO #" (>BAFDB?PAO9 EG@@O <ECB?AS9@B7B >B84 6 L9EFA48J4F9D<KAB= 
E<EF9@9) EBBF69FEF6GRF GEF4AB6?9AAO@ CB <A8<>4FBDG 4A4?<;4FBD4 FD95B64A<S@. 

 
 
�1.10.3 "CD989?9A<9 BEAB6AB= 45EB?RFAB= CB7D9LABEF< 4A4?<;4FBD4 CD< 

<;@9D9A<< CNa CB <A8<>4FBDG. "CD989?9A<9 BEAB6AB= 45EB?RFAB= CB7D9LABEF< 
4A4?<;4FBD4 CD< <;@9D9A<< CNa CB FB>B6B@G 6OIB8G. 

 
�1.10.3.1 #B87BFB6>4 > <;@9D9A<S@ 
 
%B5<D4RF GEF4AB6>G 6 EBBF69FEF6<< E D<EGA>B@, G>4;4AAB@ 6 F45?<J9 �1.10.2. 

"45?<J4 �1.10.2 
�ECB?A9A<9 4A4?<;4FBD4 �<8DBC4A9?P %I9@4 

GEF4AB6>< 

 �$�-1002,  �$�-1002/1, 
 �$�-1002/36,  �$�-1002/1/36 

�#-1002 $<EGAB> �1.10.1  �$�-1002$,  �$�-1002$/1, 
 �$�-1002$/36,  �$�-1002$/1/36 

 �$�-1002&,  �$�-1002&/1, 
 �$�-1002&/36,  �$�-1002&/1/36 �#-1002& $<EGAB> �1.10.2 
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 <EGAB> �1.10.1 

 

 

 

 

 

 

 

 

 

 

�4FK<> 
F9@C9D4FGDO 

�459?P �1002.5 

&DG5>4 
#�) %&-18 

6AGFD.2,51,0 
 

!4FD<96O= 
Q?9>FDB8 

D!-Q?9>FDB8 

&9D@BEF4F 
&%-80 -2 

�4:<@ 
6<AFB6B= 

%?<6 

�?B> 
GE<?<F9?S 

�@>BEFP 
>BAFDB?P-
AB7B  

D4EF6BD4 

�B@CD9EEBD 
�-1002 

&DG5>4 
#�) %&-18 

6AGFD.16,02,0; 
L = 500 @@ 

 

&DG5>4 #�) %&-18 

6AGFD.2,51,0 

� D4;N9@G «��&+�� �» <?< «��&+�� �» 
5?B>4 CD9B5D4;B64F9?PAB7B 

$B;9F>4 
$%10&� 

� <EFBKA<>G C<F4A<S 
CBEFBSAAB7B FB>4 �#-1002 

���-1002 

 

,FGJ9D 
SK9=>< 

CDBFBKAB= 
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 <EGAB> �1.10.2 

 

 
#B8EB98<ASRF >459?P �1002.5 > D4;N9@G «��&+�� �» <?< «��&+�� �» 5?B>4 

CD9B5D4;B64F9?PAB7B. 
#B8EB98<ASRF @G?PF<@9FD �$$�-305 > D4;N9@G «&"�"�/� �/)"�, %��!���-

��*�3, RS-485» 5?B>4 CD9B5D4;B64F9?PAB7B 6 EBBF69FEF6<< E D<EGA>B@ �1.10.3. 
 

 

 

 

�@>BEFP 
>BAFDB?P-
AB7B 

D4EF6BD4 

�4FK<> 
F9@C9D4FGDO 

!4FD<96O= 
Q?9>FDB8 

D!-Q?9>FDB8 

�4:<@ 
6<AFB6B= 

&9D@BEF4F 
&%-80 -2 

&DG5>4 #�) %&-18 

6AGFD.2,51,0 

�?B> 
GE<?<F9?S 

�459?P �1002.5 

� D4;N9@G «��&+�� �» <?< «��&+�� �» 
5?B>4 CD9B5D4;B64F9?PAB7B 

$B;9F>4 
$%10&� 

� <EFBKA<>G C<F4A<S 
CBEFBSAAB7B FB>4 �#-1002 

%?<6 

,FGJ9D 
SK9=>< 

CDBFBKAB= 

&DG5>4 
#�) %&-18 

6AGFD.16,02,0; 
L = 500 @@ 

 

&DG5>4 
#�) %&-18 

6AGFD.2,51,
0 

�B@CD9EEBD 
�-1002& 

���-1002& 
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 <EGAB> �1.10.3 

 

 
�1.10.3.2 #DB6989A<9 <;@9D9A<= 
 
�4?<64RF 1 8@3 CD<7BFB6?9AAB7B >BAFDB?PAB7B D4EF6BD4 I?BD<84 A4FD<S 6 EB-

EG8 < CB@9M4RF 9@>BEFP >BAFDB?PAB7B D4EF6BD4 6 F9D@BEF4F. 
�>?RK4RF F9D@BEF4F < GEF4A46?<64RF F9@C9D4FGDG (25,0 ± 0,5) ð%, CB889D:<-

64S 99 E BF>?BA9A<9@ BF GEF4AB6<6L97BES ;A4K9A<S ± 0,3 °%. 
�O89D:<64RF 9@>BEFP >BAFDB?PAB7B D4EF6BD4 6 F9D@BEF4F9 A9 @9A99 3 K. 
#B8EB98<ASRF > LFGJ9DG SK9=>< CDBFBKAB= FDG5>G #�) %&-18 6AGFD.2,51,0 BF 

9@>BEF< >BAFDB?PAB7B D4EF6BD4. 
�>?RK4RF 5?B> 46FB@4F<K9E>B7B 8B;<DB64A<S (���) 6 D9:<@9 «$��"&�» < 

CDBCGE>4RF K9D9; SK9=>G CDBFBKAGR CD<7BFB6?9AAO= D4EF6BD. 
#DB6B8SF <;@9D9A<9 %Na D4EF6BD4 CB <A8<>4FBDG < H<>E<DGRF ;A4K9A<9  

87@
NaС , @>7/8@3. 

"8AB6D9@9AAB H<>E<DGRF 6OIB8AO9 FB>< 5?B>4 CD9B5D4;B64F9?PAB7B 204
выхI  < 

50
6OхI , @�, A4 8<4C4;BA4I BF 4 8B 20 @� < BF 0 8B 5 @� EBBF69FEF69AAB. 

�;@9D9A<S CDB<;6B8SF FD< D4;4. 
�?S 4A4?<;4FBD4 <ECB?A9A<=  �$�-1002$,  �$�-1002$/1,  �$�-1002$/36 < 

 �$�-1002$/1/36 8BCB?A<F9?PAB CDB6B8SF 4A4?B7<KAO9 <;@9D9A<S 6FBDB7B CD<7B-
FB6?9AAB7B >BAFDB?PAB7B D4EF6BD4 I?BD<84 A4FD<S, CD9864D<F9?PAB GEF4AB6<6 CD9-
89?O 8<4C4;BA4 <;@9D9A<= %Na CB FB>B6B@G 6OIB8G: 

!�+��" 2 1000 @>7/8@3; 
�"!�* 2 3000 @>7/8@3. 
#DB6B8SF 4A4?B7<KAO9 <;@9D9A<S 8?S 6FBDB7B >4A4?4, 9E?< 6 >B@C?9>F 4A4-

?<;4FBD4 6IB8SF 869 7<8DBC4A9?<. 
 
 

� D4;N9@G «&"�"�/� �/)"�, 
%��!�����*�3, RS-485» 
5?B>4 CD9B5D4;B64F9?PAB7B 

 

$B;9F>4 
$%19&� 

mA 

com m� 

$B;9F>4 $%19&� 
(6<8 EB EFBDBAO C4=>< >BAF4>FB6) 

�4A4? � 
5(+) 6(−) 

�4A4? � 

9(+) 6(–) 
 

3 

 

2 

 

1 

 

19 18 17 

7 

 

6 

 

5 

 

4 

 

16 15 14 13 

12 11 10 9 

 

8 

 

 G?PF<@9FD 
�$$�-305 
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�1.10.3.3 "5D45BF>4 D9;G?PF4FB6 <;@9D9A<= 
 

$4EEK<FO64RF 8?S >4:8B7B <;@9D9A<S BEAB6AGR 45EB?RFAGR CB7D9LABEFP 
4A4?<;4FBD4 CD< <;@9D9A<< %Na CB <A8<>4FBDG 0, @>7/8@3, CB HBD@G?9: 

)(0
6
Na

QF
Na

87@
Na

СCС  ,             (�1.11 1) 

789 эт
Na
С   @4EEB64S >BAJ9AFD4J<S <BAB6 A4FD<S >BAFDB?PAB7B D4EF6BD4, @>7/8@3; 

в
Na
С  – <;@9D9AAB9 ;A4K9A<9 @4EEB6B= >BAJ9AFD4J<< (4>F<6ABEF<) <BAB6 

A4FD<S 6 6B89 BK<M9AAB= 8?S I<@<K9E>B7B 4A4?<;4, @>7/8@3.  
 

$9;G?PF4F BC9D4J<< CB69D>< EK<F4RF G8B6?9F6BD<F9?PAO@, 9E?<: 
4) CD< <;@9D9A<< %Na D4EF6BD4 E @4EEB6B= >BAJ9AFD4J<9= <BAB6 A4FD<S 115, 

437 <?< 900 @>7/8@3: 

 8?S 4A4?<;4FBD4 <ECB?A9A<=  �$�-1002,  �$�-1002/36,  �$�-1002/1, 
 �$�-1002/1/36,  �$�-1002$,  �$�-1002$/36,  �$�-1002$/1,  �$�-1002$/1/36 

QF
Na

QF
Na СС 12,05,0)12,05,0( 0  ; 

 8?S 4A4?<;4FBD4 <ECB?A9A<=  �$�-1002&,  �$�-1002&/36,,               
 �$�-1002&/1 <  �$�-1002&/1/36 

QF
Na

QF
Na СС 12,003,0)12,003,0( 0  ; 

5) CD< <;@9D9A<< %Na D4EF6BD4 E @4EEB6B= >BAJ9AFD4J<9= <BAB6 A4FD<S 1380 
<?< 2600 @>7/8@3 8?S 4A4?<;4FBD4 <ECB?A9A<=  �$�-1002$,  �$�-1002$/36,   
 �$�-1002$/1,  �$�-1002$/1/36 

QF
Na

QF
Na

СС 3,03,0 0  . 

 

$4EEK<FO64RF ;A4K9A<S 204
NaС  < 50

NaС , @>7/8@3, 8?S <;@9D9AAOI ;A4K9A<= 
204

6OхI  < 50
6OхI : 

– 8?S 6OIB8AB7B FB>4 A4 8<4C4;BA9 BF 4 8B 20 @� CB HBD@G?9 

  ø ù A4ч
Na

884C
Na

6OхNa СC
IС  

16
4204204 ;     (A1.2) 

– 8?S 6OIB8AB7B FB>4 A4 8<4C4;BA9 BF 0 8B 5 @� CB HBD@G?9 

        A4ч
Na

884C
Na

6OхNa СC
IС  

5

5050 ,     (A1.3) 

789 884C
NaC  – ;4CDB7D4@@<DB64AAO= 8<4C4;BA <;@9D9A<= CNa CB FB>B6B@G 6O-

IB8G, @>7/8@3, BCD989?S9@O= >4> D4;ABEFP @9:8G ;A4K9A<S@< «�"!�*» < «!�+�-
�"» ;4CDB7D4@@<DB64AAB7B 8<4C4;BA4 <;@9D9A<= CNa CB FB>B6B@G 6OIB8G; 

A4ч
NaС  2 ;A4K9A<9 «!�+��"» ;4CDB7D4@@<DB64AAB7B 8<4C4;BA4 <;@9D9A<= 

CNa CB FB>B6B@G 6OIB8G, @>7/8@3. 
$4EEK<FO64RF 8?S 6E9I ;A4K9A<= BEAB6AGR 45EB?RFAGR CB7D9LABEFP 4A4?<-

;4FBD4 CD< <;@9D9A<< CNa CB FB>B6B@G 6OIB8G 0-5, 4-20, @>7/8@3, CB HBD@G?9: 
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QF
NaNa СС  


204,50

204,50 .                                      (A1.4) 

 
$9;G?PF4F BC9D4J<< CB69D>< EK<F4RF G8B6?9F6BD<F9?PAO@, 9E?<: 
4) CD< <;@9D9A<< %Na D4EF6BD4 E @4EEB6B= >BAJ9AFD4J<9= <BAB6 A4FD<S 115, 

437 <?< 900 @>7/8@3: 

 8?S 4A4?<;4FBD4 <ECB?A9A<=  �$�-1002,  �$�-1002/36,  �$�-1002/1, 
 �$�-1002/1/36,  �$�-1002$,  �$�-1002$/36,  �$�-1002$/1,   �$�-1002$/1/36 

2(0,5 + 0,002
884C
NaС ) + 0,12

QF
NaС   204,50    (0,5 + 0,002

884C
NaС ) + 0,12

QF
NaС ; 

 8?S 4A4?<;4FBD4 <ECB?A9A<=  �$�-1002&,  �$�-1002&/36,                      
 �$�-1002&/1 <  �$�-1002&/1/36 

2(0,03 + 0,002
884C
NaС ) + 0,12

QF
NaС   204,50    (0,03 + 0,002

884C
NaС ) + 0,12

QF
NaС ; 

5) CD< <;@9D9A<< %Na D4EF6BD4 E @4EEB6B= >BAJ9AFD4J<9= <BAB6 A4FD<S 1380 
<?< 2600 @>7/8@3 8?S 4A4?<;4FBD4 <ECB?A9A<=  �$�-1002$,   �$�-1002$/36,  
 �$�-1002$/1,  �$�-1002$/1/36 

2(0,002
884C
NaС + 0,3

QF
NaС )  204,50    0,002

884C
NaС + 0,3

QF
NaС . 

 
 
�1.10.4 "CD989?9A<9 8BCB?A<F9?PAB= 45EB?RFAB= CB7D9LABEF< 4A4?<;4FBD4 

CD< <;@9D9A<< %Na, 6O;64AAB= <;@9A9A<9@ F9@C9D4FGDO 4A4?<;<DG9@B= ED98O             
(CB7D9LABEFP F9@C9D4FGDAB= >B@C9AE4J<< 4A4?<;4FBD4) 

 
�1.10.4.1 #B87BFB6>4 > <;@9D9A<S@ 
 
#B87BFB6>4 > <;@9D9A<S@ 4A4?B7<KA4 CD<6989AAB= 6 C. �1.10.3.1. 
 G?PF<@9FD �$$�-305 A9 <ECB?P;GRF. 
 
 
�1.10.4.2 #DB6989A<9 <;@9D9A<= 
 
�4?<64RF 1 8@3 CD<7BFB6?9AAB7B >BAFDB?PAB7B D4EF6BD4 I?BD<84 A4FD<S 6 EB-

EG8 < CB@9M4RF 9@>BEFP >BAFDB?PAB7B D4EF6BD4 6 F9D@BEF4F. 
�>?RK4RF F9D@BEF4F < GEF4A46?<64RF F9@C9D4FGDG (40,0 ± 0,5) ð%. 
�O89D:<64RF 9@>BEFP >BAFDB?PAB7B D4EF6BD4 6 F9D@BEF4F9 A9 @9A99 3 K. 
#B8EB98<ASRF > LFGJ9DG SK9=>< CDBFBKAB= FDG5>G #�) %&-18 6AGFD.2,51,0 BF 

9@>BEF< >BAFDB?PAB7B D4EF6BD4. 
�>?RK4RF ��� 6 D9:<@9 «$��"&�» < CDBCGE>4RF K9D9; SK9=>G CDBFBKAGR 

>BAFDB?PAO= D4EF6BD I?BD<84 A4FD<S. 

(<>E<DGRF GEF4AB6<6L99ES ;A4K9A<9 t

Na
С , @>7/8@3. 

�;@9D9A<S CDB<;6B8SF FD< D4;4. 
�?S 4A4?<;4FBD4 <ECB?A9A<=  �$�-1002$,  �$�-1002$/36,  �$�-1002$/1, 

 �$�-1002$/1/36 8BCB?A<F9?PAB CDB6B8SF 4A4?B7<KAO9 <;@9D9A<S 8?S 6FBDB7B 
CD<7BFB6?9AAB7B D4EF6BD4 I?BD<84 A4FD<S. 

#DB6B8SF 4A4?B7<KAO9 <;@9D9A<S 8?S 6FBDB7B >4A4?4, 9E?< 6 >B@C?9>F 4A4-
?<;4FBD4 6IB8SF 869 7<8DBC4A9?<. 
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�1.10.4.3 "5D45BF>4 D9;G?PF4FB6 <;@9D9A<= 
 
$4EEK<FO64RF 8BCB?A<F9?PAGR 45EB?RFAGR CB7D9LABEFP CD< <;@9D9A<<          

%Na, t, @>7/8@3, CB HBD@G?9: 
87@
Na

t

Nat
CC  ,       (�1.5) 

789 t

Na
С   CB>4;4A<S 4A4?<;4FBD4 CD< F9@C9D4FGD9 >BAFDB?PAB7B D4EF6BD4 

40 ð%, @>7/8@3; 
87@
Na

С  − CB>4;4A<S 4A4?<;4FBD4 CD< F9@C9D4FGD9 FB7B :9 >BAFDB?PAB7B 
D4EF6BD4 25 ð%, @>7/8@3. 

 
$9;G?PF4F BC9D4J<< CB69D>< EK<F4RF G8B6?9F6BD<F9?PAO@, 9E?<: 
4) CD< <;@9D9A<< %Na D4EF6BD4 E @4EEB6B= >BAJ9AFD4J<9= <BAB6 A4FD<S 115, 

437 <?< 900 @>7/8@3: 

 8?S 4A4?<;4FBD4 <ECB?A9A<=  �$�-1002,  �$�-1002/36,  �$�-1002/1, 
 �$�-1002/1/36,  �$�-1002$,  �$�-1002$/36,  �$�-1002$/1,  �$�-1002$/1/36 

QF
Nat

QF
Na С,,С,, 24001)24001(  ; 

 8?S 4A4?<;4FBD4 <ECB?A9A<=  �$�-1002&,  �$�-1002&/36,              
 �$�-1002&/1 <  �$�-1002&/1/36 

QF
Nat

QF
Na

СС 24,006,0)24,006,0(  ; 

5) CD< <;@9D9A<< %Na D4EF6BD4 E @4EEB6B= >BAJ9AFD4J<9= <BAB6 A4FD<S 1380 
<?< 2600 @>7/8@3 8?S 4A4?<;4FBD4 <ECB?A9A<=  �$�-1002$,  �$�-1002$/36,              
 �$�-1002$/1,  �$�-1002$/1/36 

QF
Nat

QF
Na

СС 3,03,0  . 

 
 

�1.10.5 "CD989?9A<9 BEAB6AB= 45EB?RFAB= CB7D9LABEF< 4A4?<;4FBD4 CD< 
<;@9D9A<< F9@C9D4FGDO 4A4?<;<DG9@B= ED98O 

 

�1.10.5.1 #B87BFB6>4 > <;@9D9A<S@ 
 
%B5<D4RF GEF4AB6>G 6 EBBF69FEF6<< E D<EGA>B@ �1.10.4. 
�4FK<> F9@C9D4FGDO 4A4?<;4FBD4 CB@9M4RF 6 F9D@BEF4F :<8>BEFAO=. 
% CB@BMPR F9D@BEF4F4 8B6B8SF F9@C9D4FGDG 6B8O 8B ;A4K9A<S (20,0 ± 1,0) ð% 

< CB889D:<64RF 99 E BF>?BA9A<9@ BF GEF4AB6<6L97BES ;A4K9A<S ± 0,1 °%. 
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 <EGAB> �1.10.4 

 

 
� D < @ 9 G 4 A < 9 – %B98<A9A<S < Q?9@9AFO 7<8DBC4A9?<, A9 6?<SRM<9 A4 CDB69-

89A<9 CDB69D><, A9 CB>4;4AO. 
 

 
�1.10.5.2 #DB6989A<9 <;@9D9A<= 
 
(<>E<DGRF CB>4;4A<S 4A4?<;4FBD4 CB F9@C9D4FGD9 t, °%, < CB>4;4A<S F9D@B@9FD4 

�&-300 tQ, °%, CD< F9@C9D4FGD4I 6 F9D@BEF4F9 (20,0 ± 1,0), (0 + 0,5) < (40,0 ± 1,0) ð%. 
 

� D < @ 9 G 4 A < 9 – �?S CDB69D>< 6 FBK>9 E F9@C9D4FGDB= (0,0 + 0,5) °% 8BCGE>49FES 
<ECB?P;B64FP EF4>4A E 6B8B=, ;4CB?A9AAO= ?P8B@, GEF4AB6?9AAO= A4 @47A<FAGR @9L4?>G. 

� D4;N9@G 
«��&+�� �» <?< «��&+�� �» 
5?B>4 CD9B5D4;B64F9?PAB7B 

� <EFBKA<>G C<F4A<S 
CBEFBSAAB7B FB>4 �#-1002 

��� 

 

&9D@B@9FD 
?45BD4FBDAO= 
Q?9>FDBAAO= 
�&-300 

�4FK<> 
F9@C9D4FGDO 

&9D@BEF4F 
:<8>BEFAO= 

�?B> 
GE<?<F9?S 

$B;9F>4 
$%10&� 

�459?P EB98<A<F9?PAO= 
�1002.5 
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#DB6B8SF 4A4?B7<KAO9 <;@9D9A<S 8?S 6FBDB7B >4A4?4, 9E?< 6 >B@C?9>F 4A4-
?<;4FBD4 6IB8SF 869 7<8DBC4A9?<. 

 
 
�1.10.5.3 "5D45BF>4 D9;G?PF4FB6 <;@9D9A<= 
 
$9;G?PF4F BC9D4J<< CB69D>< EK<F4RF G8B6?9F6BD<F9?PAO@, 9E?< 8?S >4:8B= 

GEF4AB6?9AAB= F9@C9D4FGDO 6OCB?AS9FES GE?B6<9: 
– 0,3 f t 2 tQ f 0,3. 

 
 
�1.11 "HBD@?9A<9 D9;G?PF4FB6 CB69D>< 
 
�1.11.1 $9;G?PF4FO CB69D>< BHBD@?SRF 6 6<89 CDBFB>B?4 CDB<;6B?PAB= 

HBD@O. 
�1.11.2 #B?B:<F9?PAO9 D9;G?PF4FO CB69D>< G8BEFB69DSRF E6<89F9?PEF6B@ B 

CB69D>9 < (<?<) ;4C<EPR 6 C4ECBDF9 A4 4A4?<;4FBD < ;A4>B@ CB69D>< 6 EBBF69FEF6<< 
E #D<>4;B@  <ACDB@FBD74 $BEE<< BF 02 <R?S 2015 7. № 1815. �A4> CB69D>< A4ABE<F-
ES A4 E6<89F9?PEF6B B CB69D>9 < (<?<) C4ECBDF, < A4 5?B> CD9B5D4;B64F9?PAO=. 

�1.11.3 �E?< CB D9;G?PF4F4@ CB69D>< 4A4?<;4FBD CD<;A4RF A9CD<7B8AO@ > 
CD<@9A9A<R, E6<89F9?PEF6B B CB69D>9 4AAG?<DGRF < 6OC<EO64RF <;69M9A<9 B A9-
CD<7B8ABEF< > CD<@9A9A<R 6 EBBF69FEF6<< E #D<>4;B@  <ACDB@FBD74 $BEE<< BF 02 
<R?S 2015 7. № 1815. 

 

 

 

 

 

 

 

 

 



104 

 

#$��"��!�� � 
(B5S;4F9?PAB9) 

 �&"���� #$��"&"���!�3 �"!&$"�0!/) $�%&�"$"� 
 
 

�.1 #D<7BFB6?9A<9 D4EF6BD4 I?BD<84 A4FD<S E @4EEB6B= >BAJ9AFD4J<9= 
<BAB6 A4FD<S 2,3 7/8@3 

 
�;SFP A469E>G 5,85 7 I?BD<84 A4FD<S, CD9864D<F9?PAB 6OEGL9AAB7B 6 F9K9A<9 1-

2 K CD< F9@C9D4FGD9 110 ð% (6@9EFB A469E>< @B:9F <ECB?P;B64FPES H<>E4A4? 0,1! NaCl 
"%+  $&' 6-09-292-70). #B@9EF<FP A469E>G 6 @9DAGR >B?5G 6@9EF<@BEFPR 1000 E@3. 

!4?<FP 6 >B?5G 500-700 E@3 6B8O BK<M9AAB= 8?S I<@<K9E>B7B 4A4?<;4 CB               
"%& 34-70-953.2-88 (6 84?PA9=L9@ BK<M9AA4S 6B84). 

�B5<FPES CB?AB7B D4EF6BD9A<S EB?< C9D9@9L<64A<9@ EB89D:<@B7B >B?5O. 
�B?<FP 6 >B?5G BK<M9AAGR 6B8G, A9 8B?<64S 8B @9F>< 1-3 E@. 
&9D@BEF4F<DB64FP >B?5G CD< F9@C9D4FGD9 (20 ± 1) ð% A9 @9A99 0,5 K. 
�B69EF< B5N9@ D4EF6BD4 BK<M9AAB= 6B8B= 8B @9F><, ;4>DOFP CDB5>B= < FM4-

F9?PAB C9D9@9L4FP. 
#9D9?<FP D4EF6BD 6 EF9>?SAAGR <?< CB?<QF<?9AB6GR (CB?<CDBC<?9AB6GR) 

9@>BEFP E C?BFAB ;4>DO64RM9=ES >DOL>B=. 
%DB> ID4A9A<S D4EF6BD4 2 A9 5B?99 6 @9E. 
 
 
�.2 #D<7BFB6?9A<9 D4EF6BD4 I?BD<84 A4FD<S E @4EEB6B= >BAJ9AFD4J<9= 

<BAB6 A4FD<S 230 @7/ 8@3 
 
"FB5D4FP C<C9F>B= 100 E@3 D4EF6BD4 NaCl E @4EEB6B= >BAJ9AFD4J<9= <BAB6 

A4FD<S 2,30 7/8@3 < C9D9A9EF< 97B 6 @9DAGR >B?5G 6@9EF<@BEFPR 1000 E@3. 
�B?<FP 6 >B?5G BK<M9AAGR 6B8G, A9 8B?<64S 8B @9F>< 1-3 E@. 
&9D@BEF4F<DB64FP >B?5G CD< F9@C9D4FGD9 (20 ± 1) ð% A9 @9A99 0,5 K. 
�B69EF< B5N9@ D4EF6BD4 BK<M9AAB= 6B8B= 8B @9F><, ;4>DOFP CDB5>B= < FM4-

F9?PAB C9D9@9L4FP. 
#9D9?<FP D4EF6BD 6 EF9>?SAAGR <?< CB?<QF<?9AB6GR (CB?<CDBC<?9AB6GR) 

9@>BEFP E C?BFAB ;4>DO64RM9=ES >DOL>B=. 
%DB> ID4A9A<S D4EF6BD4 2 A9 5B?99 6 @9E. 
 
 
�.3 #D<7BFB6?9A<9 D4EF6BD4 I?BD<84 A4FD<S E @4EEB6B= >BAJ9AFD4J<9= 

<BAB6 A4FD<S 69 @7/8@3 
 
"FB5D4FP C<C9F>B= 30 E@3 D4EF6BD4 NaCl E @4EEB6B= >BAJ9AFD4J<9= <BAB6 

A4FD<S 2,3 7/8@3 < C9D9A9EF< 97B 6 @9DAGR >B?5G 6@9EF<@BEFPR 1000 E@3. 
�B?<FP 6 >B?5G BK<M9AAGR 6B8G, A9 8B?<64S 8B @9F>< 1-3 E@. 
&9D@BEF4F<DB64FP >B?5G CD< F9@C9D4FGD9 (20 ± 1) ð% A9 @9A99 0,5 K. 
�B69EF< B5N9@ D4EF6BD4 BK<M9AAB= 6B8B= 8B @9F><, ;4>DOFP CDB5>B= < FM4-

F9?PAB C9D9@9L4FP. 
#9D9?<FP D4EF6BD 6 CB?<QF<?9AB6GR (CB?<CDBC<?9AB6GR) 9@>BEFP E C?BFAB 

;4>DO64RM9=ES >DOL>B=. 
)D4A9A<9 D4EF6BD4 6 EF9>?SAAB= F4D9 A98BCGEF<@B. 
%DB> ID4A9A<S D4EF6BD4 2 A9 5B?99 1 @9E. 
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�.4 #D<7BFB6?9A<9 D4EF6BD4 I?BD<84 A4FD<S E @4EEB6B= >BAJ9AFD4J<9= 
<BAB6 A4FD<S 13,8 @7/8@3 

 
"FB5D4FP C<C9F>B= 6 E@3 D4EF6BD4 NaCl E @4EEB6B= >BAJ9AFD4J<9= <BAB6 

A4FD<S 2,3 7/8@3 < C9D9A9EF< 97B 6 @9DAGR >B?5G 6@9EF<@BEFPR 1000 E@3. 
�B?<FP 6 >B?5G BK<M9AAGR 6B8G, A9 8B?<64S 8B @9F>< 1-3 E@. 
&9D@BEF4F<DB64FP >B?5G CD< F9@C9D4FGD9 (20 ± 1) ð% A9 @9A99 0,5 K. 
�B69EF< B5N9@ D4EF6BD4 BK<M9AAB= 6B8B= 8B @9F><, ;4>DOFP CDB5>B= < FM4-

F9?PAB C9D9@9L4FP. 
#9D9?<FP D4EF6BD 6 EF9>?SAAGR <?< CB?<QF<?9AB6GR (CB?<CDBC<?9AB6GR) 

9@>BEFP E C?BFAB ;4>DO64RM9=ES >DOL>B=. 
%DB> ID4A9A<S D4EF6BD4 2 A9 5B?99 1 @9E. 
 
 
�.5 #D<7BFB6?9A<9 D4EF6BD4 I?BD<84 A4FD<S E @4EEB6B= >BAJ9AFD4J<9= 

<BAB6 A4FD<S 2,3 @7/8@3 
 
"FB5D4FP C<C9F>B= 10 E@3 D4EF6BD4 NaCl E @4EEB6B= >BAJ9AFD4J<9= <BAB6 

A4FD<S 230 @7/ 8@3 < C9D9A9EF< 97B 6 @9DAGR >B?5G 6@9EF<@BEFPR 1000 E@3. 
�B?<FP 6 >B?5G BK<M9AAGR 6B8G, A9 8B?<64S 8B @9F>< 1-3 E@. 
&9D@BEF4F<DB64FP >B?5G CD< F9@C9D4FGD9 (20 ± 1) ð% A9 @9A99 0,5 K. 
�B69EF< B5N9@ D4EF6BD4 BK<M9AAB= 6B8B= 8B @9F><, ;4>DOFP CDB5>B= < FM4-

F9?PAB C9D9@9L4FP. 
#9D9?<FP D4EF6BD 6 CB?<QF<?9AB6GR (CB?<CDBC<?9AB6GR) 9@>BEFP E C?BFAB 

;4>DO64RM9=ES >DOL>B=. 
)D4A9A<9 D4EF6BD4 6 EF9>?SAAB= F4D9 A98BCGEF<@B. 
%DB> ID4A9A<S D4EF6BD4 2 A9 5B?99 1 @9E. 
 
 
�.6 #D<7BFB6?9A<9 D4EF6BD4 I?BD<84 A4FD<S E @4EEB6B= >BAJ9AFD4J<9= 

<BAB6 A4FD<S 2600 @>7/8@3 
 
"FB5D4FP C<C9F>B= 11,3 E@3 D4EF6BD4 NaCl E @4EEB6B= >BAJ9AFD4J<9= <BAB6 

A4FD<S 230 @7/8@3 < C9D9A9EF< 97B 6 @9DAGR >B?5G 6@9EF<@BEFPR 1000 E@3. 
�B?<FP 6 >B?5G BK<M9AAGR 6B8G, A9 8B?<64S 8B @9F>< 1-3 E@. 
&9D@BEF4F<DB64FP >B?5G CD< F9@C9D4FGD9 (20 ± 1) ð% A9 @9A99 0,5 K. 
�B69EF< B5N9@ D4EF6BD4 BK<M9AAB= 6B8B= 8B @9F><, ;4>DOFP CDB5>B= < FM4-

F9?PAB C9D9@9L4FP. 
#9D9?<FP D4EF6BD 6 CB?<QF<?9AB6GR (CB?<CDBC<?9AB6GR) 9@>BEFP E C?BFAB 

;4>DO64RM9=ES >DOL>B=. 
)D4A9A<9 D4EF6BD4 6 EF9>?SAAB= F4D9 A98BCGEF<@B. 
%DB> ID4A9A<S D4EF6BD4 2 A9 5B?99 1 @9E. 

 
 

�.7 #D<7BFB6?9A<9 D4EF6BD4 I?BD<84 A4FD<S E @4EEB6B= >BAJ9AFD4J<9= 
<BAB6 A4FD<S 1380 @>7/8@3 

 
"FB5D4FP C<C9F>B= 6 E@3 D4EF6BD4 NaCl E @4EEB6B= >BAJ9AFD4J<9= <BAB6 

A4FD<S 230 @7/8@3 < C9D9A9EF< 97B 6 @9DAGR >B?5G 6@9EF<@BEFPR 1000 E@3. 
�B?<FP 6 >B?5G BK<M9AAGR 6B8G, A9 8B?<64S 8B @9F>< 1-3 E@. 
&9D@BEF4F<DB64FP >B?5G CD< F9@C9D4FGD9 (20 ± 1) ð% A9 @9A99 0,5 K. 
�B69EF< B5N9@ D4EF6BD4 BK<M9AAB= 6B8B= 8B @9F><, ;4>DOFP CDB5>B= < FM4-

F9?PAB C9D9@9L4FP. 
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#9D9?<FP D4EF6BD 6 CB?<QF<?9AB6GR (CB?<CDBC<?9AB6GR) 9@>BEFP E C?BFAB 
;4>DO64RM9=ES >DOL>B=. 

)D4A9A<9 D4EF6BD4 6 EF9>?SAAB= F4D9 A98BCGEF<@B. 
%DB> ID4A9A<S D4EF6BD4 2 A9 5B?99 1 @9E. 
 
 
�.8 #D<7BFB6?9A<9 D4EF6BD4 I?BD<84 A4FD<S E @4EEB6B= >BAJ9AFD4J<9= 

<BAB6 A4FD<S 1150 @>7/8@3 
 
"FB5D4FP C<C9F>B= 5 E@3 D4EF6BD4 NaCl E @4EEB6B= >BAJ9AFD4J<9= <BAB6 

A4FD<S 230 @7/ 8@3 < C9D9A9EF< 97B 6 @9DAGR >B?5G 6@9EF<@BEFPR 1000 E@3. 
�B?<FP 6 >B?5G BK<M9AAGR 6B8G, A9 8B?<64S 8B @9F>< 1-3 E@. 
&9D@BEF4F<DB64FP >B?5G CD< F9@C9D4FGD9 (20 ± 1) ð% A9 @9A99 0,5 K. 
�B69EF< B5N9@ D4EF6BD4 BK<M9AAB= 6B8B= 8B @9F><, ;4>DOFP CDB5>B= < FM4-

F9?PAB C9D9@9L4FP. 
#9D9?<FP D4EF6BD 6 CB?<QF<?9AB6GR (CB?<CDBC<?9AB6GR) 9@>BEFP E C?BFAB 

;4>DO64RM9=ES >DOL>B=. 
)D4A9A<9 D4EF6BD4 6 EF9>?SAAB= F4D9 A98BCGEF<@B. 
%DB> ID4A9A<S D4EF6BD4 2 A9 5B?99 1 @9E. 
 
 
�.9 #D<7BFB6?9A<9 D4EF6BD4 I?BD<84 A4FD<S E @4EEB6B= >BAJ9AFD4J<9= 

<BAB6 A4FD<S 900 @>7/8@3 
 
"FB5D4FP C<C9F>B= 391,3 E@3 D4EF6BD4 NaCl E @4EEB6B= >BAJ9AFD4J<9= <BAB6 

A4FD<S 2,3 @7/ 8@3 < C9D9A9EF< 97B 6 @9DAGR >B?5G 6@9EF<@BEFPR 1000 E@3. 
�B?<FP 6 >B?5G BK<M9AAGR 6B8G, A9 8B?<64S 8B @9F>< 1-3 E@. 
&9D@BEF4F<DB64FP >B?5G CD< F9@C9D4FGD9 (20 ± 1) ð% A9 @9A99 0,5 K. 
�B69EF< B5N9@ D4EF6BD4 BK<M9AAB= 6B8B= 8B @9F><, ;4>DOFP CDB5>B= < FM4-

F9?PAB C9D9@9L4FP. 
#9D9?<FP D4EF6BD 6 CB?<QF<?9AB6GR (CB?<CDBC<?9AB6GR) 9@>BEFP E C?BFAB 

;4>DO64RM9=ES >DOL>B=. 
)D4A9A<9 D4EF6BD4 6 EF9>?SAAB= F4D9 A98BCGEF<@B. 
%DB> ID4A9A<S D4EF6BD4 2 A9 5B?99 1 @9E. 
 
 
�.10 #D<7BFB6?9A<9 D4EF6BD4 I?BD<84 A4FD<S E @4EEB6B= >BAJ9AFD4J<9= 

<BAB6 A4FD<S 690 @>7/8@3 
 
"FB5D4FP C<C9F>B= 3 E@3 D4EF6BD4 NaCl E @4EEB6B= >BAJ9AFD4J<9= <BAB6 

A4FD<S 230 @7/ 8@3 < C9D9A9EF< 97B 6 @9DAGR >B?5G 6@9EF<@BEFPR 1000 E@3. 
�B?<FP 6 >B?5G BK<M9AAGR 6B8G, A9 8B?<64S 8B @9F>< 1-3 E@. 
&9D@BEF4F<DB64FP >B?5G CD< F9@C9D4FGD9 (20 ± 1) ð% A9 @9A99 0,5 K. 
�B69EF< B5N9@ D4EF6BD4 BK<M9AAB= 6B8B= 8B @9F><, ;4>DOFP CDB5>B= < FM4-

F9?PAB C9D9@9L4FP. 
#9D9?<FP D4EF6BD 6 CB?<QF<?9AB6GR (CB?<CDBC<?9AB6GR) 9@>BEFP E C?BFAB 

;4>DO64RM9=ES >DOL>B=. 
)D4A9A<9 D4EF6BD4 6 EF9>?SAAB= F4D9 A98BCGEF<@B. 
%DB> ID4A9A<S D4EF6BD4 2 A9 5B?99 1 @9E. 
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�.11 #D<7BFB6?9A<9 D4EF6BD4 I?BD<84 A4FD<S E @4EEB6B= >BAJ9AFD4J<9= 
<BAB6 A4FD<S 437 @>7/8@3 

 
#D<7BFB6?9A<9 D4EF6BD4 FD95G9F 6OEB>B= 4>>GD4FABEF<. #D< CD<7BFB6?9A<< 

8B?:A4 <ECB?P;B64FPES FB?P>B CB?<QF<?9AB64S (CB?<CDBC<?9AB64S) CBEG84. �E>?R-
K9A<9 EBEF46?S9F FB?P>B C<C9F>4, BA4 @B:9F 5OFP EF9>?SAAB=. �ES CD<@9AS9@4S 
@9DA4S CBEG84 8B?:A4 5OFP FM4F9?PAB BF@OF4 BK<M9AAB= 6B8B=. !9 8BCGE>49FES 
CD<>BEAB69A<9 DG>4@< > K4EFS@ CBEG8O, >BFBDO9 >BAF4>F<DGRF E CD<7BF46?<649@O@ 
D4EF6BDB@. 

"FB5D4FP C<C9F>B= 190 E@3 D4EF6BD4 NaCl E @4EEB6B= >BAJ9AFD4J<9= <BAB6 
A4FD<S 2,3 @7/8@3 < C9D9A9EF< 97B 6 @9DAGR >B?5G 6@9EF<@BEFPR 1000 E@3. 

�B?<FP 6 >B?5G BK<M9AAGR 6B8G, A9 8B?<64S 8B @9F>< 1-3 E@. 
&9D@BEF4F<DB64FP >B?5G CD< F9@C9D4FGD9 (20 ± 1) ð% A9 @9A99 0,5 K. 
�B69EF< B5N9@ D4EF6BD4 BK<M9AAB= 6B8B= 8B @9F><, ;4>DOFP CDB5>B= < FM4-

F9?PAB C9D9@9L4FP. 
#9D9?<FP D4EF6BD 6 CB?<QF<?9AB6GR (CB?<CDBC<?9AB6GR) 9@>BEFP E C?BFAB 

;4>DO64RM9=ES >DOL>B=. 
)D4A9A<9 D4EF6BD4 6 EF9>?SAAB= F4D9 A98BCGEF<@B. 
$4EF6BD ID4A9A<R A9 CB8?9:<F. 
 
 
�.12 #D<7BFB6?9A<9 D4EF6BD4 I?BD<84 A4FD<S E @4EEB6B= >BAJ9AFD4J<9= 

<BAB6 A4FD<S 345 @>7/8@3 
 
#D<7BFB6?9A<9 D4EF6BD4 FD95G9F 6OEB>B= 4>>GD4FABEF<. #D< CD<7BFB6?9A<< 

8B?:A4 <ECB?P;B64FPES FB?P>B CB?<QF<?9AB64S (CB?<CDBC<?9AB64S) CBEG84. �E>?R-
K9A<9 EBEF46?S9F FB?P>B C<C9F>4, BA4 @B:9F 5OFP EF9>?SAAB=. �ES CD<@9AS9@4S 
@9DA4S CBEG84 8B?:A4 5OFP FM4F9?PAB BF@OF4 BK<M9AAB= 6B8B=. !9 8BCGE>49FES 
CD<>BEAB69A<9 DG>4@< > K4EFS@ CBEG8O, >BFBDO9 >BAF4>F<DGRF E CD<7BF46?<649@O@ 
D4EF6BDB@. 

"FB5D4FP C<C9F>B= 150 E@3 D4EF6BD4 NaCl E @4EEB6B= >BAJ9AFD4J<9= <BAB6 
A4FD<S 2,3 @7/8@3 < C9D9A9EF< 97B 6 @9DAGR >B?5G 6@9EF<@BEFPR 1000 E@3. 

�B?<FP 6 >B?5G BK<M9AAGR 6B8G, A9 8B?<64S 8B @9F>< 1-3 E@. 
&9D@BEF4F<DB64FP >B?5G CD< F9@C9D4FGD9 (20 ± 1) ð% A9 @9A99 0,5 K. 
�B69EF< B5N9@ D4EF6BD4 BK<M9AAB= 6B8B= 8B @9F><, ;4>DOFP CDB5>B= < FM4-

F9?PAB C9D9@9L4FP. 
$4EF6BD ID4A9A<R A9 CB8?9:<F. 
 
 
�.13 #D<7BFB6?9A<9 D4EF6BD4 I?BD<84 A4FD<S E @4EEB6B= >BAJ9AFD4J<9= 

<BAB6 A4FD<S 230 @>7/8@3 
 
#D<7BFB6?9A<9 D4EF6BD4 FD95G9F 6OEB>B= 4>>GD4FABEF<. #D< CD<7BFB6?9A<< 

8B?:A4 <ECB?P;B64FPES FB?P>B CB?<QF<?9AB64S (CB?<CDBC<?9AB64S) CBEG84. �E>?R-
K9A<9 EBEF46?S9F FB?P>B C<C9F>4, BA4 @B:9F 5OFP EF9>?SAAB=. �ES CD<@9AS9@4S 
@9DA4S CBEG84 8B?:A4 5OFP FM4F9?PAB BF@OF4 BK<M9AAB= 6B8B=. !9 8BCGE>49FES 
CD<>BEAB69A<9 DG>4@< > K4EFS@ CBEG8O, >BFBDO9 >BAF4>F<DGRF E CD<7BF46?<649@O@ 
D4EF6BDB@. 

"FB5D4FP C<C9F>B= 100 E@3 D4EF6BD4 NaCl E @4EEB6B= >BAJ9AFD4J<9= <BAB6 
A4FD<S 2,3 @7/8@3 < C9D9A9EF< 97B 6 @9DAGR >B?5G 6@9EF<@BEFPR 1000 E@3. 

�B?<FP 6 >B?5G BK<M9AAGR 6B8G, A9 8B?<64S 8B @9F>< 1-3 E@. 
&9D@BEF4F<DB64FP >B?5G CD< F9@C9D4FGD9 (20 ± 1) ð% A9 @9A99 0,5 K. 



108 

 

�B69EF< B5N9@ D4EF6BD4 BK<M9AAB= 6B8B= 8B @9F><, ;4>DOFP CDB5>B= < FM4-
F9?PAB C9D9@9L4FP. 

$4EF6BD ID4A9A<R A9 CB8?9:<F. 
 
 
�.14 #D<7BFB6?9A<9 D4EF6BD4 I?BD<84 A4FD<S E @4EEB6B= >BAJ9AFD4J<9= 

<BAB6 A4FD<S 115 @>7/8@3 
 
#D<7BFB6?9A<9 D4EF6BD4 FD95G9F 6OEB>B= 4>>GD4FABEF<. #D< CD<7BFB6?9A<< 

8B?:A4 <ECB?P;B64FPES FB?P>B CB?<QF<?9AB64S (CB?<CDBC<?9AB64S) CBEG84. �E>?RK9-
A<9 EBEF46?S9F FB?P>B C<C9F>4, BA4 @B:9F 5OFP EF9>?SAAB=. �ES CD<@9AS9@4S @9DA4S 
CBEG84 8B?:A4 5OFP FM4F9?PAB BF@OF4 BK<M9AAB= 6B8B=. !9 8BCGE>49FES CD<>BEAB69-
A<9 DG>4@< > K4EFS@ CBEG8O, >BFBDO9 >BAF4>F<DGRF E CD<7BF46?<649@O@ D4EF6BDB@. 

"FB5D4FP C<C9F>B= 50 E@3 D4EF6BD4 NaCl E @4EEB6B= >BAJ9AFD4J<9= <BAB6 
A4FD<S 2,3 @7/8@3 < C9D9A9EF< 97B 6 @9DAGR >B?5G 6@9EF<@BEFPR 1000 E@3. 

�B?<FP 6 >B?5G BK<M9AAGR 6B8G, A9 8B?<64S 8B @9F>< 1-3 E@. 
&9D@BEF4F<DB64FP >B?5G CD< F9@C9D4FGD9 (20 ± 1) ð% A9 @9A99 0,5 K. 
�B69EF< B5N9@ D4EF6BD4 BK<M9AAB= 6B8B= 8B @9F><, ;4>DOFP CDB5>B= < FM4-

F9?PAB C9D9@9L4FP. 
$4EF6BD ID4A9A<R A9 CB8?9:<F. 
 
 
�.15 #D<7BFB6?9A<9 D4EF6BD4 I?BD<84 A4FD<S E @4EEB6B= >BAJ9AFD4J<9= 

<BAB6 A4FD<S 46 @>7/8@3 
 
#D<7BFB6?9A<9 D4EF6BD4 FD95G9F 6OEB>B= 4>>GD4FABEF<. #D< CD<7BFB6?9A<< 

8B?:A4 <ECB?P;B64FPES FB?P>B CB?<QF<?9AB64S (CB?<CDBC<?9AB64S) CBEG84. �E>?R-
K9A<9 EBEF46?S9F FB?P>B C<C9F>4, BA4 @B:9F 5OFP EF9>?SAAB=. �ES CD<@9AS9@4S 
@9DA4S CBEG84 8B?:A4 5OFP FM4F9?PAB BF@OF4 BK<M9AAB= 6B8B=. !9 8BCGE>49FES 
CD<>BEAB69A<9 DG>4@< > K4EFS@ CBEG8O, >BFBDO9 >BAF4>F<DGRF E CD<7BF46?<649@O@ 
D4EF6BDB@. 

"FB5D4FP C<C9F>B= 20 E@3 D4EF6BD4 NaCl E @4EEB6B= >BAJ9AFD4J<9= <BAB6 
A4FD<S 2,3 @7/8@3 < C9D9A9EF< 97B 6 @9DAGR >B?5G 6@9EF<@BEFPR 1000 E@3. 

�B?<FP 6 >B?5G BK<M9AAGR 6B8G, A9 8B?<64S 8B @9F>< 1-3 E@. 
&9D@BEF4F<DB64FP >B?5G CD< F9@C9D4FGD9 (20 ± 1) ð% A9 @9A99 0,5 K. 
 
 
�.16 #D<7BFB6?9A<9 D4EF6BD4 I?BD<84 A4FD<S E @4EEB6B= >BAJ9AFD4J<9= 

<BAB6 A4FD<S 23 @>7/8@3 
 
#D<7BFB6?9A<9 D4EF6BD4 FD95G9F 6OEB>B= 4>>GD4FABEF<. #D< CD<7BFB6?9A<< 

8B?:A4 <ECB?P;B64FPES FB?P>B CB?<QF<?9AB64S (CB?<CDBC<?9AB64S) CBEG84. �E>?R-
K9A<9 EBEF46?S9F FB?P>B C<C9F>4, BA4 @B:9F 5OFP EF9>?SAAB=. �ES CD<@9AS9@4S 
@9DA4S CBEG84 8B?:A4 5OFP FM4F9?PAB BF@OF4 BK<M9AAB= 6B8B=. !9 8BCGE>49FES 
CD<>BEAB69A<9 DG>4@< > K4EFS@ CBEG8O, >BFBDO9 >BAF4>F<DGRF E CD<7BF46?<649@O@ 
D4EF6BDB@. 

"FB5D4FP C<C9F>B= 10 E@3 D4EF6BD4 NaCl E @4EEB6B= >BAJ9AFD4J<9= <BAB6 
A4FD<S 2,3 @7/8@3 < C9D9A9EF< 97B 6 @9DAGR >B?5G 6@9EF<@BEFPR 1000 E@3. 

�B?<FP 6 >B?5G BK<M9AAGR 6B8G, A9 8B?<64S 8B @9F>< 1-3 E@. 
&9D@BEF4F<DB64FP >B?5G CD< F9@C9D4FGD9 (20 ± 1) ð% A9 @9A99 0,5 K. 
�B69EF< B5N9@ D4EF6BD4 BK<M9AAB= 6B8B= 8B @9F><, ;4>DOFP CDB5>B= < FM4-

F9?PAB C9D9@9L4FP. 
$4EF6BD ID4A9A<R A9 CB8?9:<F. 
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�.17 #D<7BFB6?9A<9 D4EF6BD4 I?BD<84 A4FD<S E @4EEB6B= >BAJ9AFD4J<9= 
<BAB6 A4FD<S 9,2 @>7/8@3 

 
#D<7BFB6?9A<9 D4EF6BD4 FD95G9F 6OEB>B= 4>>GD4FABEF<. #D< CD<7BFB6?9A<< 

8B?:A4 <ECB?P;B64FPES FB?P>B CB?<QF<?9AB64S (CB?<CDBC<?9AB64S) CBEG84. �E>?R-
K9A<9 EBEF46?S9F FB?P>B C<C9F>4, BA4 @B:9F 5OFP EF9>?SAAB=. �ES CD<@9AS9@4S 
@9DA4S CBEG84 8B?:A4 5OFP FM4F9?PAB BF@OF4 BK<M9AAB= 6B8B=. !9 8BCGE>49FES 
CD<>BEAB69A<9 DG>4@< > K4EFS@ CBEG8O, >BFBDO9 >BAF4>F<DGRF E CD<7BF46?<649@O@ 
D4EF6BDB@. 

"FB5D4FP C<C9F>B= 4 E@3 D4EF6BD4 NaCl E @4EEB6B= >BAJ9AFD4J<9= <BAB6 
A4FD<S 2,3 @7/8@3 < C9D9A9EF< 97B 6 @9DAGR >B?5G 6@9EF<@BEFPR 1000 E@3. 

�B?<FP 6 >B?5G BK<M9AAGR 6B8G, A9 8B?<64S 8B @9F>< 1-3 E@. 
&9D@BEF4F<DB64FP >B?5G CD< F9@C9D4FGD9 (20 ± 1) ð% A9 @9A99 0,5 K. 
�B69EF< B5N9@ D4EF6BD4 BK<M9AAB= 6B8B= 8B @9F><, ;4>DOFP CDB5>B= < FM4-

F9?PAB C9D9@9L4FP. 
$4EF6BD ID4A9A<R A9 CB8?9:<F. 
 
 
�.18 #D<7BFB6?9A<9 D4EF6BD4 I?BD<84 A4FD<S E @4EEB6B= >BAJ9AFD4J<9= 

<BAB6 A4FD<S 2,3 @>7/8@3 
 
#D<7BFB6?9A<9 D4EF6BD4 FD95G9F 6OEB>B= 4>>GD4FABEF<. #D< CD<7BFB6?9A<< 

8B?:A4 <ECB?P;B64FPES FB?P>B CB?<QF<?9AB64S (CB?<CDBC<?9AB64S) CBEG84. �E>?R-
K9A<9 EBEF46?S9F FB?P>B C<C9F>4, BA4 @B:9F 5OFP EF9>?SAAB=. �ES CD<@9AS9@4S 
@9DA4S CBEG84 8B?:A4 5OFP FM4F9?PAB BF@OF4 BK<M9AAB= 6B8B=. !9 8BCGE>49FES 
CD<>BEAB69A<9 DG>4@< > K4EFS@ CBEG8O, >BFBDO9 >BAF4>F<DGRF E CD<7BF46?<649@O@ 
D4EF6BDB@. 

"FB5D4FP C<C9F>B= 1 E@3 D4EF6BD4 NaCl E @4EEB6B= >BAJ9AFD4J<9= <BAB6 
A4FD<S 2,3 @7/8@3 < C9D9A9EF< 97B 6 @9DAGR >B?5G 6@9EF<@BEFPR 1000 E@3. 

�B?<FP 6 >B?5G BK<M9AAGR 6B8G, A9 8B?<64S 8B @9F>< 1-3 E@. 
&9D@BEF4F<DB64FP >B?5G CD< F9@C9D4FGD9 (20 ± 1) ð% A9 @9A99 0,5 K. 
�B69EF< B5N9@ D4EF6BD4 BK<M9AAB= 6B8B= 8B @9F><, ;4>DOFP CDB5>B= < FM4-

F9?PAB C9D9@9L4FP. 
$4EF6BD ID4A9A<R A9 CB8?9:<F. 
 
� D < @ 9 G 4 A < 9 2 #D<6989AA4S @9FB8<>4 6OCB?A9A4 6 EBBF69FEF6<< E CD<?B:9A<-

9@ � «#D<7BFB6?9A<9 CDB69DBKAOI D4EF6BDB6» 8B>G@9AF4 «1?9>FDB8O <BABE9?9>F<6AO9 
«1��%-212Na».  9FB8<>4 CB69D>< �$��.418422.012-03 #». 
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#$��"��!�� � 
(B5S;4F9?PAB9) 

#$"&"�"� "� �!� % �!�,!�  '%&$"�%&�"  
#" *�($"�" ' �!&�$(��%' 

 

 
�.1 &�#/ ��!!/) � ("$ �&/ �) #$��%&����!�3 

"45?<J4 �.1 

"5B;A4K9A<9 #D<@9K4A<S 

b.N N-AO= 5<F. 

bool 
"8AB5<FB64S 5G?964 C9D9@9AA4S: 

0 – FALSE; 
1 – TRUE. 

bit8/16/24/32/N !45BD 5<FB6OI H?4:>B6 <?< CB?9= D4;@9DB@ 8/16/24/32 / N 5<F. 

uint8/16/32/N �9;;A4>B6B9 J9?B9 8?<AB= 1/2/4 54=F4 / N 5<F. 

int8/16/32/N �A4>B6B9 J9?B9 8?<AB= 1/2/4 54=F4 / N 5<F. 

float32 
+<E?B E C?464RM9= FBK>B= B8<A4DAB= FBKABEF< D4;@9DB@ 4 54=F4  
(IEEE 754-2008). 

float64 
+<E?B E C?464RM9= FBK>B= 86B=AB= FBKABEF< D4;@9DB@ 8 54=F 
(IEEE 754-2008). 

& [N]  4EE<6 <; N B8ABF<CAOI Q?9@9AFB6. 

ASCIIZ &9>EFB64S EFDB>4 E F9D@<A<DGRM<@ AG?96O@ 54=FB@. 
 
 
 

�.2 #$"&"�"� "� �!� «��"$-4» 
 
 
�.2.1. (<;<K9E><= <AF9DH9=E: RS-485. 
�.2.1.1. �BCGEF<@O9 A4EFDB=>< COM/UART-CBDFB6 CD<6989AO A<:9. 

"45?<J4 �.2 

�BCGEF<@O9 E>BDBEF< B5@9A4 1200, 2400, 4800, 9600, 9200, 38400, 57600, 115200 5<F/E 

%F4DFB6OI 5<F 1 

�<F 84AAOI 8 

%FBCB6OI 5<F 1 <?< 2 

�BAFDB?P K9FABEF< A9F, K9FABEFP, A9K9FABEFP 

%CBEB5 C9D984K< @?48L<@ 5<FB@ 6C9D98 (LSB first) 
 

�.2.2. "5@9A 84AAO@< CDB<;6B8<FES 6 D9:<@9 ;4CDBE-BF69F. �4CDBE 6E9784 CDB<;6B8<FES @4-
EF9DB@ L<AO. 

�.2.3. �48DO B5@9A4 6E9784 <@9RF 8?<AG 9 54=F. "C<E4A<9 HBD@4F4 >48D4 < A4;A4K9A<9 CB-
?9= >48D4 CD<6989AO 6 86GI A<:9E?98GRM<I F45?<J4I. 

"45?<J4 �.3 

#BDS8>B6O= AB@9D 54=F4 6 >48D9 

1 2 3 4 5 6 7 8 9 

Head NetAddr ChNum Option D0 D1 D2 D3 CS 
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"45?<J4 �.4 

#B?9 !4;A4K9A<9 #D<@9K4A<S. 

Head #D94@5G?4 �E9784 255. 

NetAddr 
%9F96B= 48D9E 
(48D9E H<;<K9E>B7B GEFDB=EF64) 

0 & 255 

ChNum 

!B@9D >4A4?4 
(48D9E ?B7<K9E>B7B GEFDB=EF64, 
>BFBDB9 S6?S9FES B8A<@ <; 5?B>B6 
H<;<K9E>B7B GEFDB=EF64) 

0 – �?B> #D9B5D4;B64F9?PAO=; 
1 – #?4F4 'E<?<F9?S, >4A4? «�»; 
2 – #?4F4 'E<?<F9?S, >4A4? «�». 

Option 

OpCode Option.0&6 
(@?48L<9 E9@P 
 5<F CB?S Option) 

�B8 BC9D4J<<. 
�A4K9A<9 CB8CB?S OpCode EB89D:<F G>4;4A<9 
>4> A4 F<C BC9D4J<< (KF9A<9/;4C<EP), F4> < A4 
J9?96GR C9D9@9AAGR, ;A4K9A<9 >BFBDB=  
E?98G9F CDBK<F4FP <?< ;4C<E4FP. 

DIR Option.7 
(EF4DL<= 5<F 
CB?S Option) 

�<F A4CD46?9A<S: 
0 – ;4CDBE;  
1 – BF69F. 

D0 & D3 �4AAO9  

CS �BAFDB?PA4S EG@@4 %@.A<:9. 
 

�.2.4. �BAFDB?PA4S EG@@4 CS D4EEK<FO649FES CB HBD@G?9: 

(1)  0x00FF,  AND  1}D3+D2D1D0+OpCode+ChNum+NetAddr+Head{ =%S  7
89 A48KёD><64A<9 B;A4K49F <A69DE<R. 
 

�.2.5. #D<@9D B5@9A4 84AAO@<: 
 

�4CDBE: 0xFF 0x01 0x00 0x02 0x00 0x00 0x00 0x00 0xF7  
0xFF – CD94@5G?4 
0x01 – 48D9E GEFDB=EF64 
0x00 – AB@9D >4A4?4 
0x02 – >B8 BC9D4J<<: KF9A<9 D97<EFD4 Type 
0x00 – 4 54=F4 84AAOI D3 & D0 
0xF7 – >BAFDB?PA4S EG@@4 

"F69F: 0xFF 0x01 0x00 0x82 0x05 0x00 0x00 0x00 0x72 

0xFF – CD94@5G?4 
0x01 – 48D9E GEFDB=EF64 
0x00 – AB@9D >4A4?4 
0x82 – >B8 BC9D4J<< BF69F4: D97<EFD Type 
0x05 – D0 54=F ;A4K9A<S D97<EFD4 Type 
0x00 – D1 54=F ;A4K9A<S D97<EFD4 Type 
0x00 – D2 54=F ;A4K9A<S D97<EFD4 Type; 
0x00 – D3 54=F ;A4K9A<S D97<EFD4 Type 
0x72 - >BAFDB?PA4S EG@@4 

 
�.2.6. �A<@4A<9! �B 6E9I A<:9E?98GRM<I BC<E4A<SI D97<EFDB6OI @B89?9= CB8D4;G@9649FES 

<ECB?P;B64A<9 E?98GRM<I ;A4K9A<= CB?9= «CB G@B?K4A<R»: 
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"45?<J4 �.5 

№ 54=F4 
6 >48D9 

#B?9 �A4K9A<9 «CB G@B?K4A<R» 

1 Head 255 

2 NetAddr 
%9F96B= 48D9E CD<5BD4, GEF4A46?<649FES 6DGKAGR CD< >BAH<7GD4J<< 
CD<5BD4 A4 @9EF9 Q>EC?G4F4J<<. 

3 ChNum 
!B@9D >4A4?4, <89AF<H<J<DG9F ?B7<K9E><= @B8G?P CD<5BD4, EB89D:4-
M<= J9?96GR C9D9@9AAGR. 

& 

5&8 D0&D3 

�?S BC9D4J<< «+&�!��» QF< 54=FO EB89D:4F: 
 6 >48D9 E ;4CDBEB@ - 6E9784 0; 
 6 >48D9 E BF69FB@ - ;A4K9A<9 J9?96B7B D97<EFD4. 

9 CS �BAFDB?PAO= >B8, 6OK<E?S9FES CB HBD@G?9 1. 
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�.3 #$"&"�"� "� �!� «MODBUS RTU» 
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�.3.1. %FDG>FGD4 B5@9A4 EBBF69FEF6G9F 8B>G@9AFG «MODBUS APPLICATION PROTOCOL 
SPECIFICATION V1.1b3» BF 26.04.2012, 6OCGM9AAB@G A9>B@@9DK9E>B= BD74A<;4J<9= "Modbus 
Organization, Inc.", Massachusetts, USA (E@.http://www.modbus.org). 

�.3.2. $94?<;B64AA4S D4;AB6<8ABEFP CDBFB>B?4: MODBUS RTU (54=FO C4>9FB6 C9D984RFES 
«>4> 9EFP» 59; 8BCB?A<F9?PAB= >B8<DB6><). 

�.3.3. (<;<K9E><= <AF9DH9=E: RS-485. �BCGEF<@O9 A4EFDB=>< COM/UART-CBDFB6 CD<6989AO 
A<:9. 

"45?<J4 �.12 

�BCGEF<@O9 E>BDBEF< B5@9A4 1200, 2400, 4800, 9600, 
19200,38400,57600, 115200 5<F/E 

%F4DFB6OI 5<F 1 

�<F 84AAOI 8 

%FBCB6OI 5<F 1 <?< 2 

�BAFDB?P K9FABEF< A9F, K9FABEFP, A9K9FABEFP 

%CBEB5 C9D984K< @?48L<@ 5<FB@ 6C9D98 (LSB first) 
 
 

�.3.4. "5@9A 84AAO@< CDB<;6B8<FES 6 D9:<@9 ;4CDBE-BF69F. �4CDBE 6E9784 CDB<;6B8<FES @4-
EF9DB@ L<AO. 

 
# D < @ 9 K 4 A < S 
1 �E9 98<A<JO 84AAOI D4ECB?474RFES 6 C4@SF< A4K<A4S E GE?B6AB7B AG?96B7B 48D9E4 CB 

EI9@9 littlte-endian E <ECB?P;B64A<9@ 54=FB6B= 48D9E4J<<. 
2  ?48L<= 54=F 98<A<JO 84AAOI 6E9784 D4ECB?4749FES CB KёFAB@G 48D9EG. 
3 !4 FG :9 E4@GR B5?4EFP C4@SF< «A4>?48O649FES» 48D9EAB9 CDBEFD4AEF6B ModBus «D97<-

EFDB6» D4;@9DB@ 2 54=F4 >4:8O=. #D< QFB@ 9E?< 48D9E «D97<EFD4» D469A 1, FB QFB EBBF69FEF6G9F 
54=FB6B@G 48D9EG 2 < F.8. 

4 !9<ECB?P;G9@O9 EF4DL<9 54=FO 98<A<JO 84AAOI 6E9784 D46AO 0. 
 

�.3.5. « �$�-1002» < « �$�-1002&». $���%&$"�/�  "����, #$"&"�"� "� �!� 
«MODBUS RTU» 

�.3.5.1. #4D4@9FDO CD<5BD4, «D97<EFDB64S» 48D9E4J<S. 
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