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!4EFBSM<= 8B>G@9AF S6?S9FES EB6@9M9AAO@ < 6>?RK49F D4;89?O C4E-
CBDF4, 4 F4>:9 @9FB8<>G CB69D><. 

$G>B6B8EF6B CB Q>EC?G4F4J<< ($1) CD98A4;A4K9AB 8?S <;GK9A<S F9IA<K9-
E><I I4D4>F9D<EF<> 4A4?<;4FBD4 D4EF6BD9AAB7B ><E?BDB84  �$�-404 (6 84?P-
A9=L9@ – 4A4?<;4FBD) < CD46<? 97B Q>EC?G4F4J<<. 

#D< C9D984K9 4A4?<;4FBD4 6 D9@BAF ?<5B A4 CB69D>G $1 C9D9849FES 6@9-
EF9 E 4A4?<;4FBDB@. 

�A4?<;4FBD EBBF69FEF6G9F FD95B64A<S@ �"%& 22018-84 «�A4?<;4FBDO 
D4EF6BD9AAB7B 6 6B89 ><E?BDB84 4@C9DB@9FD<K9E><9 �%#». 

 

�!� �!��: �BAEFDG>J<< 84FK<>4 ><E?BDB8AB7B < 5?B>4 CD9B5D4-
;B64F9?PAB7B EB89D:4F EF9>?B. �I A9B5IB8<@B B59D974FP BF G84DB6! 
 

 

 

1 "#�%�!�� � $��"&� 

 

1.1 �4;A4G9A<9 <;89?<я 

 

1.1.1 !4<@9AB64A<9 < B5B;A4K9A<9 <;89?<S 
�A4?<;4FBD D4EF6BD9AAB7B ><E?BDB84 �� К-404 

"# 26.51.53-009-39232169-2018    

(<89AF<KAO "# 4215-009-39232169-2010). 
 

1.1.2 �A4?<;4FBD CD98A4;A4K9A 8?S <;@9D9A<S @4EEB6B= >BAJ9AFD4J<< 
D4EF6BD9AAB7B 6 6B89 ><E?BDB84 (�$�). 

1.1.3 "5?4EFP CD<@9A9A<S  A4 B5N9>F4I Q>B?B7<<, DO5B6B8EF64, 4 F4>:9 
6 8DG7<I B5?4EFSI, 789 FD95G9FES >BAFDB?P >BAJ9AFD4J<< D4EF6BD9AAB7B ><E?B-
DB84 6 CB69DIABEFAOI < EFBKAOI 6B84I, 6 FB@ K<E?9 @GFAOI < B>D4L9AAOI, E 
A4?<K<9@ BD74A<K9E><I ;47DS;A<F9?9=. 

1.1.4 &<C 4A4?<;4FBD4: 
 E 6A9LA<@ CB?SD<;GRM<@ A4CDS:9A<9@; 
 E L9EFPR KG6EF6<F9?PAO@< Q?9@9AF4@<; 
 A9CD9DO6AB7B 89=EF6<S; 
 B8AB8<4C4;BAAO=; 
 E 46FB@4F<K9E>B= >BDD9>J<9= F9@C9D4FGDAB= I4D4>F9D<EF<>< >4:8B7B 

KG6EF6<F9?PAB7B Q?9@9AF4; 
 E 6O84K9= D9;G?PF4FB6 <;@9D9A<S A4 <A8<>4FBD, CB FB>B6B@G 6OIB8G 

BF 0 8B 20 @� (E 84FK<>4@< ��-404) <?< BF 4 8B 20 @� (E 84FK<>4@< ��-404/1) 

< CB CBDFG RS-485; 

 KG6EF6<F9?PAO9 Q?9@9AFO 4A4?<;4FBD4 (84FK<><)  CB7DG:AO9. 
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1.2 �EAB6Aы9 C4D4@9FDы < D4;@9Dы 

 

1.2.1 #B GEFB=K<6BEF< > >?<@4F<K9E><@ 6B;89=EF6<S@ 4A4?<;4FBD <@99F 
7DGCCG <ECB?A9A<S �4 CB �"%& $ 52931-2008. 

1.2.2 #B GEFB=K<6BEF< > @9I4A<K9E><@ 6B;89=EF6<S@ 4A4?<;4FBD <@99F 
<ECB?A9A<9 L1 CB �"%& $ 52931-2008. 

1.2.3 #B ;4M<M9AABEF< BF 6B;89=EF6<S B>DG:4RM9= ED98O 4A4?<;4FBD 
<@99F <ECB?A9A<9 IP30 CB �"%& 14254-2015. 

1.2.4 #B GEFB=K<6BEF< > 6B;89=EF6<R 4F@BEH9DAB7B 846?9A<S 4A4?<;4FBD 
<@99F <ECB?A9A<9 $1 CB �"%& $ 52931-2008  4F@BEH9DAB9 846?9A<9 BF 84 8B    
106,7 >#4. 

1.2.5 #4D4@9FDO 4A4?<;<DG9@B= 6B8O: 
 F9@C9D4FGD4,ð% ..&&&...&&&&&&&&&&&.... BF 0 8B C?RE 50; 
 846?9A<9,  #4, A9 5B?99 ............................&&...&&&&&&........ 0,2; 

 @4EEB64S >BAJ9AFD4J<S EB?9=, 7/8@3 ......&&...&&&.&...... BF 0 8B 40; 
 D! ......................&&&&&&&&&&&&...&..........&..... BF 4 8B 12. 
1.2.6 �BCGEF<@O9 @4EEB6O9 >BAJ9AFD4J<< A9<;@9DS9@OI >B@CBA9AFB6: 
 D4EF6BD9AAB7B 4@@<4>4, @7/8@3, A9 5B?99 &...&.&&&&&&&. 40,0; 

 D4EF6BD9AAB7B H9AB?4, @7/8@3, A9 5B?99 &...&.&&.&&&&&& 0,2. 

1.2.7 $45BK<9 GE?B6<S Q>EC?G4F4J<<: 
4) F9@C9D4FGD4 B>DG:4RM97B 6B;8GI4,ð%: 

1) 5?B> CD9B5D4;B64F9?PAO= &..&&&&&&... BF C?RE 5 8B C?RE 50; 
2) @B8G?P FB>B6B7B 6OIB84 84FK<>4 ><E?BDB8AB7B&&&&&&&.. 
.&.&&&&&&&&&&&&&&&&& BF @<AGE 40 8B C?RE 50; 

5) BFABE<F9?PA4S 6?4:ABEFP B>DG:4RM97B 6B;8GI4: 
1) 5?B> CD9B5D4;B64F9?PAO=  80 % CD< F9@C9D4FGD9 C?RE 35 ð% < 5B-
?99 A<;><I F9@C9D4FGD4I 59; >BA89AE4J<< 6?47<; 

2) @B8G?P FB>B6B7B 6OIB84 84FK<>4 ><E?BDB8AB7B  95 % CD< F9@C9D4-
FGD9 C?RE 35 ð% < 5B?99 A<;><I F9@C9D4FGD4I 59; >BA89AE4J<< 6?47<; 

6) 4F@BEH9DAB9 846?9A<9, >#4 (@@ DF. EF.) BF 84,0 8B 106,7(BF 630 8B 800). 
1.2.8 �D48G<DB6>4 4A4?<;4FBD4  CB 6B;8GIG 100 % 6?4:ABEF<. 
1.2.9 1?9>FD<K9E>B9 C<F4A<9 4A4?<;4FBD4 BEGM9EF6?S9FES BF E9F< C9D9-

@9AAB7B FB>4 A4CDS:9A<9@ 220 � CD< K4EFBF9 (50 ± 1) �J. 
�BCGE>49@B9 BF>?BA9A<9 A4CDS:9A<S C<F4A<S BF @<AGE 15 8B C?RE 10 %. 
1.2.10 #BFD95?S9@4S @BMABEFP CD< AB@<A4?PAB@ ;A4K9A<< A4CDS:9A<S 

C<F4A<S, �∙�, A9 5B?99 &&&&&&&..&&&&&..&&.&&&&&&.. 25,0. 

1.2.11 %BCDBF<6?9A<9 A47DG;>< >4:8B7B <; FB>B6OI 6OIB8B6, "@,              
A9 5B?99 &&&&&&...&&&&&&&&&&&&&&&&&&&&&.. 500. 

1.2.12 �D9@S CDB7D964 < GEF4AB6?9A<S F9C?B6B7B D46AB69E<S, K,              
A9 5B?99 ...&&&&&&&&&&&&&&&&.&&&&&&&&.&&&. 0,5. 

1.2.13 #BE?9 GEF4AB6>< ;4C4EAOI K4EF9= <; >B@C?9>F4 ��# < 7D48G<DB6-
>< 4A4?<;4FBD EBID4AS9F E6B< I4D4>F9D<EF<>< 6 CD989?4I ABD@, GEF4AB6?9AAOI 
6 F9IA<K9E><I GE?B6<SI A4 4A4?<;4FBD. 
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1.2.14 �454D<FAO9 D4;@9DO < @4EE4 G;?B6 4A4?<;4FBD4 EBBF69FEF6GRF 
;A4K9A<S@, CD<6989AAO@ 6 F45?<J9 1.1. 
"45?<J4 1.1 

!4<@9AB64A<9 < B5B;A4K9A<9 
G;?B6 

�454D<FAO9 
D4;@9DO, 
@@, A9 5B?99 

 4EE4, >7, 
A9 5B?99 

�?B> CD9B5D4;B64F9?PAO= �$16.01.000 24416394 1,80 

�4FK<> ><E?BDB8AO= 
��-404 

�$16.02.000 

�4FK<> �$16.12.100 (59; >459?S) 20223 
0,35  B8G?P FB>B6B7B 6OIB84 

�$16.02.200 
17,6108 

�4FK<> ><E?BDB8AO= 
��-404/1 

�$16.02.000-01 

�4FK<> �$16.12.100 (59; >459?S) 20223 
0,35  B8G?P FB>B6B7B 6OIB84 

�$16.02.200-01 
17,6108 

 

1.2.15 'E?B6<S FD4AECBDF<DB64A<S 6 FD4AECBDFAB= F4D9 CB                
�"%& $ 52931-2008: 

 F9@C9D4FGD4, ð% .......&&&&..&&&&......... BF @<AGE 20 8B C?RE 50; 
 BFABE<F9?PA4S 6?4:ABEFP 6B;8GI4 CD< 35 ð%, % ..&...&..&.& 95 ñ 0,3; 

 E<AGEB<84?PA4S 6<5D4J<S E K4EFBFB= 5-35 �J, 4@C?<FG8B= E@9M9A<S 
0,35 @@ 6 A4CD46?9A<<, B5B;A4K9AAB@ A4 GC4>B6>9 @4A<CG?SJ<BAAO@ ;A4>B@ 
«�9DI». 

1.2.16 #B>4;4F9?< A489:ABEF< 
1.2.16.1 %D98ASS A4D45BF>4 A4 BF>4;, K, A9 @9A99 &&&&.&&&. 20000. 
1.2.16.2 %D98A99 6D9@S 6BEEF4AB6?9A<S D45BFBECBEB5ABEF<, K, A9 5B?99&2. 

1.2.16.3 %D98A<= EDB> E?G:5O 4A4?<;4FBDB6, ?9F, A9 @9A99 &&&.&.. 10. 
1.2.17 &D95B64A<S 59;BC4EABEF< 

1.2.17.1 �A4?<;4FBD CB ECBEB5G ;4M<FO BF CBD4:9A<S Q?9>FD<K9E><@       

FB>B@ BFABE<FES > >?4EEG ;4M<FO 1. 
1.2.17.2 1?9>FD<K9E>4S <;B?SJ<S @9:8G J9CS@< C<F4A<S 4A4?<;4FBD4 < 

97B >BDCGEB@ 8B?:A4 6O89D:<64FP 59; CDB5BS < CB69DIABEFAB7B C9D9>DOF<S 6 
F9K9A<9 1 @<A 89=EF6<9 <ECOF4F9?PAB7B A4CDS:9A<S C9D9@9AAB7B FB>4 EB 
ED98A9>648D4F<KAO@ ;A4K9A<9@ 1500 � < K4EFBFB= (50 ñ 1) �J 6 ABD@4?PAOI 
GE?B6<SI CD<@9A9A<S. 

1.2.17.3 1?9>FD<K9E>B9 EBCDBF<6?9A<9 <;B?SJ<< J9C9= C<F4A<S 4A4?<;4-
FBD4 @9:8G LFODS@< 6<?>< < >BDCGEB@,  "@, 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< BFABE<F9?PAB= 6?4:ABEF< B>DG:4RM97B 6B;8GI4 95 % &...&.&. 2. 
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1.3 "9EA<G9E><9 E4D4>F9D<EF<>< 

 

1.3.1 �<4C4;BA <;@9D9A<S @4EEB6B= >BAJ9AFD4J<< D4EF6BD9AAB7B ><E?B-
DB84 (6 84?PA9=L9@ �$�) CD< F9@C9D4FGD9 4A4?<;<DG9@B= ED98O 20 ð%, 
@7/8@3&&&&&&&&&&&&&&&&&&&&&&&.&& BF 0 8B 10,00. 

�9DIA<= CD989? 8<4C4;BA4 <;@9D9A<S �$� ;46<E<F BF F9@C9D4FGDO 4A4-
?<;<DG9@B= ED98O < CD<6989A 6 F45?<J9 1.2. 
"45?<J4 1.2 

t ðC 0 5 10 15 20 25 30 35 40 45 50 

�$�, 
@7/8@3 17,45 15,29 13,48 12,10 10,00 9,85 8,98 8,30 7,69 7,12 6,59 

 

1.3.2 #D989?O 8BCGE>49@B= BEAB6AB= 45EB?RFAB= CB7D9LABEF< 4A4?<;4-
FBD4 CD< <;@9D9A<< �$� CD< F9@C9D4FGD9 4A4?<;<DG9@B= ED98O (20,0 ± 0,2) ð% 
< F9@C9D4FGD9 B>DG:4RM97B 6B;8GI4 (20 ± 5) ð%, @7/8@3 .&&. ± (0,05 + 0,04C), 

789 C – ;89EP < 84?99 CB F9>EFG  <;@9DS9@B9 ;A4K9A<9 �$�. 
1.3.3 #D989?O 8BCGE>49@B= 8BCB?A<F9?PAB= 45EB?RFAB= CB7D9LABEF< 

4A4?<;4FBD4 CD< <;@9D9A<< �$�, B5GE?B6?9AAB= <;@9A9A<9@ F9@C9D4FGDO 
4A4?<;<DG9@B= ED98O, A4 >4:8O9 ñ 5 ð% BF ABD@4?PAB= (20,0 ± 0,2) °% 6 CD989-
?4I 6E97B D45BK97B 8<4C4;BA4 F9@C9D4FGD BF 0 8B C?RE 50 ð%, @7/8@3...ñ 0,012C. 

1.3.4 #D989?O 8BCGE>49@B= 8BCB?A<F9?PAB= 45EB?RFAB= CB7D9LABEF< 
4A4?<;4FBD4 CD< <;@9D9A<< �$�, B5GE?B6?9AAB= <;@9A9A<9@ F9@C9D4FGDO 
B>DG:4RM97B 6B;8GI4, A4 >4:8O9 ± 10 ð% BF ABD@4?PAB= (20 ± 5) ð% 6 CD989?4I 
6E97B D45BK97B 8<4C4;BA4 F9@C9D4FGD 5?B>4 CD9B5D4;B64F9?PAB7B BF C?RE 5 8B 
C?RE 50 ð%, @7/8@3&&&&&&&&&&&&&&&&&&&&&.& ± 0,01C. 

1.3.5 #D989?O 8BCGE>49@B= 8BCB?A<F9?PAB= 45EB?RFAB= CB7D9LABEF< 
4A4?<;4FBD4 CD< <;@9D9A<< �$� CD< <;5OFBKAB@ 846?9A<< 4A4?<;<DG9@B= 
ED98O 8B 0,2  #4, @7/8@3 &&&&&&&&&&&&&&&&&&&... ñ 0,1C. 

1.3.6 #D989?O 8BCGE>49@B= 45EB?RFAB= CB7D9LABEF< 4A4?<;4FBD4 CD< 
<;@9D9A<< �$� CD< F9@C9D4FGD9 4A4?<;<DG9@B= ED98O, EB6C484RM9= E F9@C9-
D4FGDB= 7D48G<DB6>< < A4IB8SM9=ES 6 8<4C4;BA9 BF C?RE 5 8B C?RE 35 °%, < 
F9@C9D4FGD9 B>DG:4RM97B 6B;8GI4 (20 ± 5) ð%, @7/8@3 &.&.... ± (0,05 + 0,04C). 

1.3.7 �<4C4;BA FB>B6B7B 6OIB84, @�: 
 CD< D45BF9 E 84FK<>4@< ��-404 &&&&&&&&&&&& BF 0 8B 20; 
 CD< D45BF9 E 84FK<>4@< ��-404/1 &&&&&&&&&&&. BF 4 8B 20. 
(GA>J<S CD9B5D4;B64A<S <;@9D9AAB7B ;A4K9A<S C, @7/8@3, 6 6OIB8AB= 

FB> 5?B>4 CD9B5D4;B64F9?PAB7B I6OI, @�, CD< F9@C9D4FGD9 B>DG:4RM97B 6B;8G-
I4 (20 ± 5) ð% A4 A47DG;>9, A9 CD96OL4RM9= 500 "@, EBBF69FEF6G9F 6OD4:9A<-
S@: 

 8?S FB>B6B7B 6OIB84 0-20 @� (84FK<> ><E?BDB8AO= ��-404): 

I6OI=β∙C;            (1.1) 
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 8?S FB>B6B7B 6OIB84 4-20 @� (84FK<> ><E?BDB8AO= ��-404/1): 

20
164

!
I6OI



ò

,           (1.2) 

789 
3@7/8@

@�
 1ò  6 BF7D48G<DB64AAB@ 84FK<>9 ><E?BDB8AB@. 

 

1.3.8 #D989?O 8BCGE>49@B= BEAB6AB= 45EB?RFAB= CB7D9LABEF< CD9B5D4-
;B64A<S �$� 6 6OIB8AB= FB> 4A4?<;4FBD4 CD< F9@C9D4FGD9 4A4?<;<DG9@B= ED9-
8O (20,0 ± 0,2) ð% < F9@C9D4FGD9 B>DG:4RM97B 6B;8GI4 (20 ± 5) ð%, 
@�&&&&&&&&&&&&&&&&&&&&&&&&. ± (0,05 + 0,035I6OI), 

789 I6OI – ;89EP < 84?99 CB F9>EFG  <;@9DS9@B9 ;A4K9A<9 6OIB8AB7B FB>4 
4A4?<;4FBD4. 

1.3.9 #D989?O 8BCGE>49@B= 8BCB?A<F9?PAB= 45EB?RFAB= CB7D9LABEF< 
CD9B5D4;B64A<S �$� 6 6OIB8AB= FB> 4A4?<;4FBD4, B5GE?B6?9AAB= <;@9A9A<9@ 
F9@C9D4FGDO 4A4?<;<DG9@B= ED98O, A4 >4:8O9 ñ 5 ð% BF ABD@4?PAB=           
(20,0 ± 0,2) °% 6 CD989?4I 6E97B D45BK97B 8<4C4;BA4 F9@C9D4FGD BF 0 8B       
C?RE 50 ð%, @� &&..&&&&&&&&&&&&&&&&.&..&& ñ 0,012I6OI. 

1.3.10 #D989?O 8BCGE>49@B= 8BCB?A<F9?PAB= 45EB?RFAB= CB7D9LABEF< 
4A4?<;4FBD4 CD< CD9B5D4;B64A<< �$� 6 6OIB8AB= FB> 4A4?<;4FBD4, B5GE?B6-
?9AAB= <;@9A9A<9@ F9@C9D4FGDO B>DG:4RM97B 6B;8GI4, A4 >4:8O9 ± 10 ð% BF 
ABD@4?PAB= (20 ± 5) °% 6 CD989?4I 6E97B D45BK97B 8<4C4;BA4 F9@C9D4FGD @B8G-
?S FB>B6B7B 6OIB84 BF @<AGE 40 8B C?RE 50 ð%, @� &.&... ± (0,030 + 0,007I6OI). 

1.3.11 #D989?O 8BCGE>49@B= 45EB?RFAB= CB7D9LABEF< 4A4?<;4FBD4 CD< 
CD9B5D4;B64A<< �$� 6 6OIB8AB= FB> 4A4?<;4FBD4 CD< F9@C9D4FGD9 4A4?<;<DG-
9@B= ED98O, EB6C484RM9= E F9@C9D4FGDB= 7D48G<DB6>< < A4IB8SM9=ES 6 8<4-
C4;BA9 BF C?RE 5 8B C?RE 35 °%, < F9@C9D4FGD9 B>DG:4RM97B 6B;8GI4            
(20 ± 5) ð%, @� ..&&&&&&&&&.&&&&&&&&&. ± (0,05 + 0,035I6OI). 

1.3.12 !9EF45<?PABEFP CB>4;4A<= 4A4?<;4FBD4 ;4 6D9@S A9CD9DO6AB= D4-
5BFO 8 K, @7/8@3, A9 5B?99 .&&&&&&&.&...&&&..&&. ± (0,025 + 0,02C). 

1.3.13 !9EF45<?PABEFP 6OIB8AB7B FB>4 4A4?<;4FBD4 ;4 6D9@S A9CD9DO6-
AB= D45BFO 8 K, @�, A9 5B?99 &&&&&&&.&&.&.&... ± (0,025 + 0,017I6OI). 

1.3.14 #D989? 8BCGE>49@B7B ;A4K9A<S 6D9@9A< GEF4AB6?9A<S CB>4;4A<= 
(6OIB8AB7B FB>4) 4A4?<;4FBD4 CD< <;@9D9A<< �$� t0,9, @<A, A9 5B?99 &&..& 1. 

1.3.15 #D989? 8BCGE>49@B7B ;A4K9A<S 6D9@9A< GEF4AB6?9A<S CB>4;4A<= 
(6OIB8AB7B FB>4) 4A4?<;4FBD4 CD< <;@9D9A<< �$� tG, @<A, A9 5B?99 &&&..... 2. 

1.3.16 �<4C4;BA D97G?<DB6>< �$� (BFABL9A<9 @4>E<@4?PAB7B ;A4K9A<S 
�$� > @<A<@4?PAB@G) CD< 7D48G<DB6>9, A9 @9A99 &&&&&&&&&&&.. 3. 

1.3.17 #D< CB8>?RK9A<< > C9DEBA4?PAB@G >B@CPRF9DG (#�) 4A4?<;4FBD 
BEGM9EF6?S9F B5@9A <AHBD@4J<9= E #� CB <AF9DH9=EG RS-485. 
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1.4 !BEF46 <;89?<я 

 

� EBEF46 4A4?<;4FBD4 6IB8<F 5?B> CD9B5D4;B64F9?PAO= < 84FK<>< ><E?B-
DB8AO9 ��-404 <?< ��-404/1 6 >B?<K9EF69 8B L9EF< LFG>. 

 

 

1.5 #EFDB=EF6B < CD<AF<C D45BFы 

 

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

�A4?<;4FBD  L9EF<>4A4?PAO=, @<>DBCDBJ9EEBDAO=, E CD9B5D4;B64A<9@ 
@4EEB6B= >BAJ9AFD4J<< D4EF6BD9AAB7B ><E?BDB84 6 6OIB8AB= FB>, 4 F4>:9 E 
DGKAO@ CBE?98B64F9?PAO@ BCDBEB@ >4:8B7B <; >4A4?B6 8?S 6O6B84 <;@9D9A-
AB7B ;A4K9A<S @4EEB6B= >BAJ9AFD4J<< D4EF6BD9AAB7B ><E?BDB84 (�$�) A4 <A-
8<>4FBD. 

#DB7D4@@AB9 B59EC9K9A<9 (#") 4A4?<;4FBD4 CD98A4;A4K9AB 8?S B5D45BF-
>< >B@4A8, ;484649@OI A4:4F<9@ >ABCB> GCD46?9A<S < 6O6B84 <;@9D9AAB7B 
;A4K9A<S �$� A4 <A8<>4FBD. #D< CB8>?RK9A<< 4A4?<;4FBD4 > C9DEBA4?PAB@G 
>B@CPRF9DG (#�) #" BEGM9EF6?S9F B5@9A <AHBD@4J<9= E #� CB <AF9DH9=EG      
RS-485. 

 B:9F 5OFP <ECB?P;B64A CD< EB;84A<< D4ECD989?9AAOI E<EF9@ @BA<FB-
D<A74 6B8AOI B5N9>FB6. 

�4FK<> ><E?BDB8AO= 6>?RK49F 6 E95S 84FK<> E CD9B5D4;B64F9?9@ �$� 6 
A4CDS:9A<9, E A9;46<E<@B= 46FB@4F<K9E>B= F9D@B>B@C9AE4J<9= >4:8B7B 84F-
K<>4, < @B8G?P FB>B6B7B 6OIB84, CD9B5D4;GRM<= A4CDS:9A<9 6 6OIB8AB= FB> 
84FK<>4 ><E?BDB8AB7B. 

�A4?<;4FBD <@99F L9EFP 6OIB8B6 E 6OIB8AO@< GA<H<J<DB64AAO@< E<7-
A4?4@< CBEFBSAAB7B FB>4 BF 0 8B 20 @� ?<5B BF 4 8B 20 @�. �<4C4;BA FB>B6B7B 
6OIB84 >4:8B7B >4A4?4 BCD989?S9FES F<CB@ CB8>?RK9AAB7B 84FK<>4: 

– BF 0 8B 20 @� 8?S 84FK<>4 ><E?BDB8AB7B ��-404; 

– BF 4 8B 20 @� 8?S 84FK<>4 ><E?BDB8AB7B ��-404/1. 

�<4C4;BA FB>B6B7B 6OIB84 CD< 6O6B89 ;A4K9A<S �$� A4 <A8<>4FBD 6O-
5<D49FES CB?P;B64F9?9@ K9D9; BCJ<R 4A4?<;4FBD4 6 EBBF69FEF6<< E F<CB@ CB8-
>?RK9AAB7B 84FK<>4 BF89?PAB 8?S >4:8B7B <; L9EF< >4A4?B6. 

�4FK<> < @B8G?P FB>B6B7B 6OIB84 EB98<ASRFES >459?9@ 8?<AB= 5 @ (CB 
;4>4;G 8B 20 @). 

 B8G?P FB>B6B7B 6OIB84 EB98<AS9FES E 5?B>B@ CD9B5D4;B64F9?PAO@      
6EF46>B= >459?PAB= ��404.L 8?<AB= 8B 1000 @. +9D9; 6EF46>G >459?PAGR 
��404.L CBEFGC49F C<F4A<9 BF 5?B>4 CD9B5D4;B64F9?PAB7B A4 84FK<> ><E?B-
DB8AO=, 4 6OIB8AB= FB> 84FK<>4 ><E?BDB8AB7B, ;46<ESM<= BF �$� 6 4A4?<;<-
DG9@B= ED989, CBEFGC49F A4 5?B> CD9B5D4;B64F9?PAO=. 
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1.5.2 #D<AJ<C <;@9D9A<S ><E?BDB84 
 

#D< <;@9D9A<< �$� <ECB?P;G9FES 4@C9DB@9FD<K9E><= 84FK<>, CB CD<A-
J<CG D45BFO EB6C484RM<= E CB?SDB7D4H<K9E>B= SK9=>B= ;4>DOFB7B F<C4. 

1?9>FDB8O CB7DG:9AO 6 D4EF6BD Q?9>FDB?<F4, >BFBDO= BF89?9A BF 4A4?<-
;<DG9@B= ED98O @9@5D4AB=, CDBA<J49@B= 8?S ><E?BDB84, AB A9CDBA<J49@B= 
8?S :<8>BEF< < C4DB6 6B8O. �<E?BDB8 <; 4A4?<;<DG9@B= ED98O 8<HHGA8<DG9F 
K9D9; @9@5D4AG 6 FBA><= E?B= Q?9>FDB?<F4 @9:8G >4FB8B@ < @9@5D4AB= < 
6EFGC49F 6 Q?9>FDBI<@<K9E>GR D94>J<R A4 CB69DIABEF< >4FB84, >BFBDO= CB?S-
D<;G9FES 6A9LA<@ A4CDS:9A<9@, CD<?B:9AAO@ @9:8G Q?9>FDB84@<. #D< QFB@ 
6 84FK<>9 6OD454FO649FES E<7A4? CBEFBSAAB7B FB>4, >BFBDO= CD< H<>E<DB64A-
AB= F9@C9D4FGD9 CDBCBDJ<BA4?9A �$� 6 4A4?<;<DG9@B= ED989. 

�OIB8AB= E<7A4? 84FK<>4 CBEFGC49F A4 @B8G?P FB>B6B7B 6OIB84. 
�OIB8AB= FB>B6O= E<7A4? E 84FK<>4 ><E?BDB8AB7B, CBEFGC4RM<= A4 

6IB8 5?B>4 CD9B5D4;B64F9?PAB7B, CB849FES A4 6OIB8AB= D4;N9@ 4A4?<;4FBD4. 
 

 

1.5.3 %BEF46AO9 K4EF< 4A4?<;4FBD4 
 

1.5.3.1 �?B> CD9B5D4;B64F9?PAO= 

 

!4 C9D98A9= C4A9?< 5?B>4 CD9B5D4;B64F9?PAB7B 6 EBBF69FEF6<< E D<EGA-
>B@ 1.1 A4IB8SFES: 

– >ABC>< « » < « » 8?S C9D9>?RK9A<S >4A4?B6 <A8<>4J<< �$� 6      
D9:<@9 <;@9D9A<S; 8?S C9D9IB84 6 D9:<@ CDBE@BFD4 < <;@9A9A<S C4D4@9FDB6 
4A4?<;4FBD4 < 8?S <;@9A9A<S C4D4@9FDB6 4A4?<;4FBD4; 

– 7-E97@9AFAO= <A8<>4FBD 8?S 6O6B84 A4 Q>D4A CB>4;4A<= �$� 6>?R-
K9AAB7B >4A4?4 <A8<>4J<<, <A8<>4J<< 6 D9:<@9 CDBE@BFD4 < <;@9A9A<S C4D4-
@9FDB6 4A4?<;4FBD4 < EBB5M9A<= B5 BL<5>4I; 

– E69FB8<B8AO9 <A8<>4FBDO «1», «2», «3», «4», «5», «6», «�$��'�$» 
6>?RK9AAB7B >4A4?4 <A8<>4J<< �$�. 

!4 A<:A9= C4A9?< >BDCGE4 5?B>4 CD9B5D4;B64F9?PAB7B A4IB8SFES: 
 66B8 E9F96B7B >459?S; 
 D4;N9@ >4A4?4 7D48G<DB6>< «�$��'�$»; 
 L9EFP 79D@9F<KAOI >459?PAOI 66B8B6 8?S 79D@9F<;4J<< CB8EB98<A9-

A<S >459?PAOI 6EF46B> > >?9@@A<>4@, D4ECB?B:9AAO@ CB8 BF><8O64RM9=ES 
>DOL>B= (@4D><DB6>4 FB>B6OI 6OIB8B6 CB>4;4A4 GE?B6AB). 

 D4;N9@ «�/%"�» 8?S CB8>?RK9A<S 6A9LA97B D97<EFD<DGRM97B         
GEFDB=EF64 E CB@BMPR DB;9F>< �$16.01.400. !4 >BAF4>FO D4;N9@4 6O84RFES 
FB>B6O9 E<7A4?O 0-20 @� ?<5B 4-20 @� EB 6E9I L9EF< >4A4?B6 <;@9D9A<S �$�.  

% >4A4?4 7D48G<DB6>< FB>B6O= E<7A4? A9 6O849FES. 
 

П D 8 < 9 ч 4 = 8 9  �A4?<;4FBD CBEF46?S9FES E GEF4AB6?9AAB= DB;9F>B= �$16.01.400. 
�47BFB6>B= 8?S DB;9F>< �$16.01.400 E?G:<F DB;9F>4 DB15-F. 
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�<8 EA<;G 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 <EGAB> 1.1 – �A4?<;4FBD D4EF6BD9AAB7B ><E?BDB84 �� К-404 

 

 

 

9
4
 

$4;N9@ 

«�/Х"�» 
�9D@9F<KAO= 
>459?PAO= 66B8 

$4;N9@ >4A4?4 
7D48G<DB6>< 

1 5 3 

2 4 6 

~220 �  50 �F 

15 �� 

"F><8O64RM4SES 
>DOL>4 

��!��/ 

5 

4 BF6. 
 

244 

230 

9
0

,5
 

1
6
3
 1

2
0
 

�/%"� �$��'�$"��� 

�А К    404 

%����!" � $"%%�� 

�!�����&"$ $�%&�"$�!!"�" ��%�"$"�� 

 �/� 3
 

    1            2            3            4            5            6       �$��'�$   

$B;9F>4 
�$16.01.400 
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1.5.3.2 �4FK<> ><E?BDB8AO= �К-404, �К-404/1 

 

�4FK<> ><E?BDB8AO= ��-404 (��-404/1) EBEFB<F <; 84FK<>4 < @B8G?S FB-
>B6B7B 6OIB84. "EAB6AO9  89F4?<  84FK<>4  ><E?BDB8AB7B  CB>4;4AO  A4 D<EGA-
>9 1.2. 

"EAB6AO@< HGA>J<BA4?PAO@< Q?9@9AF4@< 84Fч8:4 S6?SRFES Q?9>FDB-
8O, CD98EF46?SRM<9 EB5B= C?4F<AB6O= >4FB8 < E9D95DSAO= 4AB8. 

#?4F<AB6O= >4FB8 6C4SA 6 FBD9J EF9>?SAAB= FDG5><, >BFBD4S GEF4AB6?9-
A4 6B 6AGFD9AA<= >BDCGE 84FK<>4. !4 CB69DIABEFP C?4F<AB6B7B >4FB84 A4A9E9-
AB EC9J<4?PAB9 CB>DOF<9. %9D95DSAO= 4AB8 D4;@9M9A A4 6AGFD9AA9@ >BDCGE9 
84FK<>4.  

1?9>FDBAA4S C?4F4 84FK<>4 ;4>DOF4 >BDCGEB@ <; A9D:469RM9= EF4?<. 
';9? @9@5D4AAO=  404 (84?99 − G;9? @9@5D4AAO=), EBEFBSM<= <; >BD-

CGE4 < @9@5D4AO, ;4H<>E<DB64AAB= 6AGFD< E CB@BMPR 6<AF4 < >B?PJ4 GC?BF-
A<F9?PAB7B, ;4CB?AS9FES Q?9>FDB?<FB@ < A46BD4K<649FES A4 6AGFD9AA<= >BDCGE 
84FK<>4. 

М>8G;P F>:>6>7> 6Oх>84 EB98<AS9FES E 84FK<>B@ >459?9@. �B:GI <; A9-
D:469RM9= EF4?< ;4M<M49F Q?9>FDBAAGR C?4FG @B8G?S FB>B6B7B 6OIB84. 
,?<J 7D48G<DB6>< D4ECB?B:9A A4 FBDJ96B= CB69DIABEF< @B8G?S FB>B6B7B 6O-
IB84. 

$4;N9@ A4 @B8G?9 FB>B6B7B 6OIB84 EB98<AS9FES E D4;N9@B@ A4 6EF46:9 
:459;P=>9 ВК404.L. �FBDB= >BA9J 6EF46>< >459?PAB= ��404.L CDBCGM9A K9D9; 
B8<A <; L9EF< 79D@9F<KAOI >459?PAOI 66B8B6 A4 >BDCGE9 5?B>4 CD9B5D4;B64-
F9?PAB7B < CB8>?RK9A > EBBF69FEF6GRM9@G :;9<<=8:G CB8 BF><8O64RM9=ES 
>DOL>B= 5?B>4 CD9B5D4;B64F9?PAB7B. 
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 <EGAB> 1.2 − �4FK<> ><E?BDB8AO= �К-404 (�К-404/1) 

�<8 E @9EFAO@ D4;D9;B@ 

 9@5D4A4 

#?4F<AB6O= 
>4FB8 

%9D95DSAO= 
4AB8 

&DG5>4 
EF9>?SAA4S 

 B8G?P 
FB>B6B7B 
6OIB84 

';9? 
@9@5D4AAO=  404 

�B?PJB 
011-014-19-2-7 

�EF46>4 
>459?PA4S 
��404.L 

�459?P (L, BF 5 8B 20 @) 

�<8 EA<;G 

,?<J 
7D48G<DB6>< 

�4FK<> 

�AGFD9AA<= 
>BDCGE  17,6 
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1.5.4 $9:<@O CDBE@BFD4 < <;@9A9A<S C4D4@9FDB6 4A4?<;4FBD4 
 

1.5.4.1 �5M<9 G>4;4A<S 

 

� 4A4?<;4FBD9 6B 6E9I >4A4?4I >DB@9 D9:<@4 <A8<>4J<< �$� CD98GE@BF-
D9AO D9:<@O CDBE@BFD4 < <;@9A9A<S C4D4@9FDB6: 

– D9:<@ CDBE@BFD4 < <;@9A9A<S F<C4 FB>B6B7B 6OIB84; 
– D9:<@ CDBE@BFD4 < <;@9A9A<S 6D9@9A< GED98A9A<S; 
– D9:<@ CDBE@BFD4 < <;@9A9A<S E9F96B7B 48D9E4; 
– D9:<@ CDBE@BFD4 69DE<< #" A4 <A8<>4FBD9 5?B>4 CD9B5D4;B64F9?PAB7B; 
– D9:<@ CDBE@BFD4 < <;@9A9A<S E>BDBEF< B5@9A4 5?B>4 CD9B5D4;B64-

F9?PAB7B E #�. 
 
П D 8 < 9 ч 4 = 8 9 – � ?R5B@ D9:<@9 4A4?<;4FBD4 A4 D4;N9@ «�/%"�» 6O849FES 

<;@9D9AAB9 ;A4K9A<9 CB 6E9@ >4A4?4@, > >BFBDO@ CB8>?RK9AO 84FK<>< ><E?BDB8AO9, >DB@9 
>4A4?4 «�$��'�$"���». 

 

#9D9IB8 6 QF< D9:<@O BEGM9EF6?S9FES 8?<AAO@ (5B?99 1 E) A4:4F<9@ 
>ABCB> « » <?< « », EBCDB6B:84RM<@ES 86B=AO@ ;6G>B6O@ E<7A4?B@. 

�?<AAO@ A4:4F<9@ >ABC>< « » 4A4?<;4FBD C9D96B8<FES <; D9:<@4 <A-
8<>4J<< �$� 6 D9:<@ CDBE@BFD4 F<C4 FB>B6B7B 6OIB84. 

�?<AAO@ A4:4F<9@ >ABC>< « » 4A4?<;4FBD C9D96B8<FES: 
– <; D9:<@4 <A8<>4J<< �$� 6 D9:<@ CDBE@BFD4 6D9@9A< GED98A9A<S 

CB>4;4A<=; 
– <; D9:<@4 CDBE@BFD4 6D9@9A< GED98A9A<S CB>4;4A<= 6 D9:<@ CDB-

E@BFD4 E9F96B7B 48D9E4; 
– <; D9:<@4 CDBE@BFD4 E9F96B7B 48D9E4 6 D9:<@ CDBE@BFD4 69DE<< #"; 
– <; D9:<@4 CDBE@BFD4 69DE<< #" 6 D9:<@ CDBE@BFD4 E>BDBEF< B5@9A4 

5?B>4 CD9B5D4;B64F9?PAB7B E #�. 

�BDBF>B9 A4:4F<9 >ABCB> « » <?< « » 6 D9:<@9 CDBE@BFD4 C4D4@9FD4, 
EBCDB6B:84RM99ES B8<A4DAO@ ;6G>B6O@ E<7A4?B@, C9D96B8<F 4A4?<;4FBD <; 
D9:<@4 CDBE@BFD4 6 D9:<@ <;@9A9A<S C4D4@9FD4, CD< QFB@ <;@9AS9@B9 ;A4K9-
A<9 EF4AB6<FES @<74RM<@. �4F9@ >BDBF><@ A4:4F<9@ QF<I >ABCB> CDB<;6B8<F-
ES <;@9A9A<9 ?<5B 6O5BD AG:AB7B C4D4@9FD4. 

�?<AAB9 A4:4F<9 >ABC>< « » CBE?9 GEF4AB6>< AG:AB7B ;A4K9A<S C4D4-
@9FD4 C9D96B8<F 4A4?<;4FBD B5D4FAB 6 D9:<@ CDBE@BFD4 C4D4@9FD4. �;@9A9A-
AB9 ;A4K9A<9 C9D9EF49F 5OFP @<74RM<@. �M9 B8AB 8?<AAB9 A4:4F<9 C9D96B8<F 
4A4?<;4FBD <; D9:<@4 CDBE@BFD4 C4D4@9FD4 6 D9:<@ <A8<>4J<< �$�. 

�?<AAB9 A4:4F<9 >ABC>< « » CBE?9 GEF4AB6>< AG:AB7B F<C4 FB>B6B7B 
6OIB84 ?<5B CDBE@BFD4 69DE<< #" C9D96B8<F 4A4?<;4FBD ED4;G 6 D9:<@ <A8<-
>4J<< �$�. 
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1.5.4.2  9:<@ CDBE@BFD4 < <;@9A9A<S F<C4 FB>B6B7B 6OIB84 

 

�BDBF><@ A4:4F<9@ >ABCB> « » <?< « » 6O5D4FP >4A4? <A8<>4J<<. 

#BE?9 8?<AAB7B A4:4F<S >ABC>< « » CBS6<FES B8<A <; Q>D4AB6 6 EBBF-
69FEF6<< E D<EGA>4@< 1.3-1.5. 

 

 

 

 

 

 

 

 

�O5D4FP F<C FB>B6B7B 6OIB84 6 EBBF69FEF6<< E D<EGA>4@< 1.3 <?< 1.4. 
�?S BF>?RK9A<S <A8<>4J<< �$� 6 6O5D4AAB@ >4A4?9 6O5D4FP Q>D4A 6 EBBF69F-
EF6<< E D<EGA>B@.1.5. 

#D< C9D9IB89 6 D9:<@ <A8<>4J<< �$� CB-
S6<FES Q>D4A, A4CD<@9D, 6 EBBF69FEF6<< E D<EGA-
>B@ 1.6. 

 

 <EGAB> 1.6 

 

�E?< <A8<>4J<S �$� >4A4?4 BF>?RK9A4, 
CD< C9D9IB89 6 D9:<@ <A8<>4J<< �$� CBS6<FES 
Q>D4A 6 EBBF69FEF6<< E D<EGA>B@ 1.7. 
 

 

 <EGAB> 1.7 

 

 

1.5.4.3  9:<@ CDBE@BFD4 < <;@9A9A<S 6D9@9A< GED98A9A<S 

 

�?S CB?GK9A<S 5B?99 EF45<?PAOI CB>4;4A<= 6 4A4?<;4FBD9 CD98GE@BFD9-
AB GED98A9A<9 CB>4;4A<= ;4 6D9@S BF 0 8B 9 @<A. �D9@S GED98A9A<S GEF4A46?<-
649FES B8AB6D9@9AAB 8?S 6E9I >4A4?B6 4A4?<;4FBD4. 

!4 >4A4? «�$��'�$» BCJ<S GEF4AB6>< 6D9@9A< GED98A9A<S A9 D4ECDB-
EFD4AS9FES. 

1>D4A CDBE@BFD4 < <;@9A9A<S 6D9@9A< 
GED98A9A<S – 6 EBBF69FEF6<< E D<EGA>B@ 1.8. 

'EF4AB6<FP AG:AB9 ;A4K9A<9 6D9@9A< 
GED98A9A<S. 
 

 <EGAB> 1.8 

 
 

 
 

 <EGAB> 1.5  <EGAB> 1.3 

 
 

 
 

 
 

 
 

 <EGAB> 1.4 
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1.5.4.4 �DBE@BFD < <;@9A9A<9 E9F96B7B 48D9E4 

 

%9F96B= 48D9E E?G:<F 8?S <89AF<H<>4J<< 84AAB7B 4A4?<;4FBD4 CD<        
D45BF9 A9E>B?P><I CD<5BDB6, B5N98<A9AAOI 6 E9FP, CB <AF9DH9=EG RS-485. 

 B:9F CD<A<@4FP ;A4K9A<S BF «00» 8B «255». #D< D45BF9 6A9 E9F< E9F96B= 48-
D9E ;A4K9A<S A9 <@99F. 

1>D4A CDBE@BFD4 < <;@9A9A<S E9F96B7B 48-
D9E4 – 6 EBBF69FEF6<< E D<EGA>B@ 1.9.  

'EF4AB6<FP AG:AO= E9F96B= 48D9E. 
 

 

 <EGAB> 1.9 

 

 

1.5.4.5  9:<@ CDBE@BFD4 69DE<< �� A4 <A8<>4FBD9 5?B>4 CD9B5D4;B64F9?PAB7B  
 

1>D4A, A4CD<@9D, 6 EBBF69FEF6<< E D<EGA-
>B@ 1.10. �9DE<S #" ;4ABE<FES 6 C4@SFP 4A4?<;4-
FBD4 CD< CDBL<6>9 @<>DBCDBJ9EEBD4. 
 

 

 <EGAB> 1.10 
 

 

1.5.4.6  9:<@ CDBE@BFD4 < <;@9A9A<S E>BDBEF< B5@9A4 5?B>4 CD9B5D4;B64F9?P-
AB7B E �К 

 

1>D4A, A4CD<@9D, 6 EBBF69FEF6<< E D<EGA-
>B@ 1.11. �O5D4FP AG:AGR E>BDBEFP B5@9A4 <; 
DS84: 2,4; 4,8; 9,6; 19,2; 38,4; 57,6 5<F/E. 
 

 

 

 <EGAB> 1.11 

 

 

1.5.5 �A8<>4J<S BL<5B> 
 

 

%BB5M9A<9 6 EBBF69FEF6<< E D<EGA>B@ 1.12 
CBS6?S9FES CD< BFEGFEF6<< A4CDS:9A<S C<F4A<S 
84FK<>B6 CD< ?R5B@ 6O5D4AAB@ >4A4?9 <A8<>4-
J<< �$�. %BCDB6B:849FES ;6G>B6O@ E<7A4?B@. 
 

 

 
 

 
 

 
 

 
 

 <EGAB> 1.12 
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%BB5M9A<9 6 EBBF69FEF6<< E D<EGA>B@ 1.13 

CBS6?S9FES CD< 6O5D4AAB@ F<C9 FB>B6B7B 6OIB84 
4-20 @�, 9E?< 6 6O5D4AAB@ >4A4?9 FB> 84FK<>4 
@9A99 4 @�. %BCDB6B:849FES ;6G>B6O@ E<7A4-
?B@. 

�E?< >4A4? A9 6O5D4A, <A8<>4FBD 6>?R-
K9AAB7B >4A4?4 CD< FB>9 84FK<>4 @9A99 3,97 @� 
@<749F. �E?< <A8<>4J<S >4A4?4 BF>?RK9A4 (F<C 
FB>B6B7B 6OIB84 A9 6O5D4A), E<7A4?<;4J<< A9F. 

 

%BB5M9A<9 6 EBBF69FEF6<< E D<EGA>B@ 1.14 

CBS6?S9FES, 9E?< 6 6O5D4AAB@ >4A4?9 FB> 84FK<-
>4 5B?99 30 @�. %BCDB6B:849FES ;6G>B6O@ E<7-
A4?B@. 

�E?< >4A4? A9 6O5D4A, <A8<>4FBD 6>?R-
K9AAB7B >4A4?4 CD< FB>9 84FK<>4 5B?99 30 @� 
@<749F. �E?< <A8<>4J<S >4A4?4 BF>?RK9A4 (F<C 
FB>B6B7B 6OIB84 A9 6O5D4A), E<7A4?<;4J<< A9F. 

 

%BB5M9A<9 6 EBBF69FEF6<< E D<EGA>B@ 1.15 

CBS6?S9FES CD< BL<5>9 ;4C<E< 6 C4@SFP 4A4?<;4-
FBD4 <;@9A9AAOI C4D4@9FDB6. %BCDB6B:849FES 
;6G>B6O@ E<7A4?B@. 

 
 

 

%BB5M9A<9 6 EBBF69FEF6<< E D<EGA>B@ 1.16 
CBS6?S9FES CD< ;A4K9A<< 6IB8AB7B FB>4, <;@9-
D9AAB7B 5?B>B@ CD9B5D4;B64F9?PAO@ A4 B8AB@ 
<; 97B >4A4?B6, @9A99 0 @�. %BCDB6B:849FES ;6G-
>B6O@ E<7A4?B@. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 <EGAB> 1.13 

 
 

 <EGAB> 1.14 

 
 

 <EGAB> 1.15 

 <EGAB> 1.16 
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2 �%#"�0�"��!�� #" !��!�'�!�2 

 

2.1 Э>EC?G4F4F<BAAы9 B7D4A<G9A<я 

 

2.1.1 �A4?<;4FBD @B:9F <ECB?P;B64FPES 8?S <;@9D9A<= 6 D4;?<KAOI CB-
69DIABEFAOI < EFBKAOI 6B84I, 6 FB@ K<E?9 @GFAOI < B>D4L9AAOI, E A4?<K<9@ 
BD74A<K9E><I ;47DS;A<F9?9=. #B A9>BFBDO@ <; >B@CBA9AFB6, >BFBDO9 @B7GF 
6?<SFP A4 D9;G?PF4FO <;@9D9A<=, 8BCGEF<@O9 >BAJ9AFD4J<< CD<6989AO 6        
C. 1.2.6. 

2.1.2 �?B> CD9B5D4;B64F9?PAO= < @B8G?P FB>B6B7B 6OIB84 8B?:AO D4E-
CB?474FPES F4><@ B5D4;B@, KFB5O A9 5O?B CDS@B7B CBC484A<S 6B8O. 

 B8G?P FB>B6B7B 6OIB84 6OCB?A9A 6 >BDCGE9 EB EF9C9APR ;4M<FO IP65 

CB �"%& 14254-2015. 

�4FK<> 6OCB?A9A 6 >BDCGE9 EB EF9C9APR ;4M<FO IP68 CB                 
�"%& 14254-2015. 

2.1.3 #D< D45BF9 E 4A4?<;4FBDB@ B59D974FP 84FK<> < 5?B> CD9B5D4;B64-
F9?PAO= BF G84DB6, F4> >4> 6 <I >BAEFDG>J<< <ECB?P;B64AB EF9>?B. 
 

 

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

 

2.2.1 � D45BF9 E 4A4?<;4FBDB@ D4EF6BD9AAB7B ><E?BDB84 8BCGE>49FES C9D-
EBA4?, <;GK<6L<= A4EFBSM99 DG>B6B8EF6B < CD46<?4 D45BFO E I<@<K9E><@< 
D4EF6BD4@<. 

2.2.2 "5E?G:<64RM<= C9DEBA4? 8B?:9A 5OFP CDB<AEFDG>F<DB64A < 
<@9FP 8BCGE> > D45BF9 E Q?9>FDBGEF4AB6>4@< 8B 1000 � 6 EBBF69FEF6<< E 89=-
EF6GRM<@< CD46<?4@< F9IA<>< 59;BC4EABEF<. 

2.2.3 �?B> CD9B5D4;B64F9?PAO= 8B?:9A D4;@9M4FPES 6 @9EF9, A9 ;4FDG8-
ASRM9@ BF>?RK9A<9 4A4?<;4FBD4 BF E9F< C<F4A<S. 

2.2.4 #B8>?RK9A<9 > E9F< C<F4A<S 8B?:AB BEGM9EF6?SFPES E CB@BMPR 
DB;9F><, <@9RM9= >BAF4>F ;4;9@?9A<S. 

2.2.5 ��#$�-��&%3 BF>DO64FP >DOL>G CB8>?RK9AAB7B > E9F< C<F4A<S 
5?B>4 CD9B5D4;B64F9?PAB7B. 

2.2.6 ��#$�-��&%3 Q>EC?G4F<DB64FP 4A4?<;4FBD CD< BF>DOFB= >DOL-
>9 5?B>4 CD9B5D4;B64F9?PAB7B. 
 

 

2.3 �B87BFB6>4 4A4?<;4FBD4 > D45BF9 < CDB6989A<9 <;@9D9A<= 

 

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>FABEFP < G598<FPES 6 EBID4AABEF< GC4>B64AAOI <;89?<=. 
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#BE?9 CD95O64A<S 4A4?<;4FBD4 A4 IB?B8AB@ 6B;8GI9 A9B5IB8<@B 6O89D-
:4FP 97B CD< >B@A4FAB= F9@C9D4FGD9 A9 @9A99 1 K, CBE?9 K97B @B:AB CD<EFG-
C<FP > CB87BFB6>9 4A4?<;4FBD4 > D45BF9. 

 

 

2.3.2 #B87BFB6>4 5?B>4 CD9B5D4;B64F9?PAB7B 
 

2.3.2.1 УEF4AB6>4 5?B>4 CD9B5D4;B64F9?PAB7B 
 

'EF4AB6<FP 5?B> CD9B5D4;B64F9?PAO= 6 CB@9M9A<< 6 EBBF69FEF6<< E 
FD95B64A<S@< C. 1.2.7 6 @9EF9, A9 ;4FDG8ASRM9@ BF>?RK9A<9 4A4?<;4FBD4 BF 
E9F< C<F4A<S. 

$4;@9F>4 8?S >D9C?9A<S 5?B>4 CD9B5D4;B64F9?PAB7B − 6 EBBF69FEF6<< E 
D<EGA>B@ 2.1. 

#B869EF< E9F96B9 C<F4A<9 ~220 �, 50 �J. 
 

 

 

 

 

 

 

 

 

 

 

 

 <EGAB> 2.1   4;@9F>4 BF69DEF<= 8?S >D9C?9A<S 

5?B>4 CD9B5D4;B64F9?PAB7B 

 

 

2.3.2.2 �B8>?RK9A<9 6A9LA97B D97<EFD<DGRM97B GEFDB=EF64 

 

%I9@4 CB8EB98<A9A<S D97<EFD<DGRM97B GEFDB=EF64 > D4;N9@G               
«�/%"�» E CB@BMPR DB;9F>< �$16.01.400 – 6 EBBF69FEF6<< E F45?<J9= 2.1 < 
D<EGA>B@ 2.2. 

#B8EB98<A<FP 6A9LA99 D97<EFD<DGRM99 GEFDB=EF6B 6 EBBF69FEF6<< E 
F45?<J9= 2.1, EAS6 EBBF69FEF6GRM<9 C9D9@OK><. 

�IB8AO9 >4E>48O D97<EFD<DGRM97B GEFDB=EF64 8B?:AO <@9FP 8<HH9-
D9AJ<4?PAO= 6IB8 8?S CD<9@4 FB>B6OI E<7A4?B6 ?<5B 8B?:AO 5OFP 74?P64A<-
K9E>< D4;6S;4AO BF B5M9= ;4;9@?SRM9= L<AO. %BCDBF<6?9A<9 <;B?SJ<< 
8B?:AB 5OFP A9 @9A99 40  "@. 

 

 

230 

4,5 

4 BF6. 9
0

,5
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"45?<J4 2.1 

№ >4A4?4 № >BAF4>F4 *9CP № >4A4?4 № >BAF4>F4 *9CP 

1 
1 I6OI 

4 
4 I6OI 

9 �BDCGE 12 �BDCGE 

2 
2 I6OI 

5 
5 I6OI 

10 �BDCGE 13 �BDCGE 

3 
3 I6OI 

6 
6 I6OI 

11 �BDCGE 14 �BDCGE 
 

 

 

 

 

 

 

 <EGAB> 2.2 − !I9@4 D4ECB?B:9A<S >BAF4>FB6 DB;9F>< � 16.01.400 

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

 

2.3.2.3 �B8>?RK9A<9 <AF9DH9=E4 RS-485 

 

#B8EB98<A9A<9 CBDF4 RS-485 #� > 5?B>G CD9B5D4;B64F9?PAB@G CDB<;6B-
8<FES > >BAF4>F4@ D4;N9@4 «�/%"�» E CB@BMPR DB;9F>< �$16.01.400 6 EBBF-
69FEF6<< E F45?<J9= 2.2. 
"45?<J4 2.2 

�BAF. *9CP 

15 
SG 

(E<7A4?PA4S ;9@?S) 

7 
DAT+ 

(�4AAO9 +) 

8 
D�& 

(�4AAO9 ) 

 

�!� �!��: %B98<A9A<9 >B@CPRF9D4 E 5?B>B@ CD9B5D4;B64F9?P-
AO@ CDB<;6B8<FP CD< BF>?RK9AAB@ C<F4A<< >B@CPRF9D4 < 5?B>4 CD9B5-
D4;B64F9?PAB7B! 

 

#4D4@9FDO >BAH<7GD4J<< %" -CBDF4 #�: 
– E>BDBEFP B5@9A4 6O5<D49FES CD< A4EFDB=>9 4A4?<;4FBD4 (C. 1.5.4); 
– >B?<K9EF6B 5<F 84AAOI – 8; 

– >B?<K9EF6B «%&"#-��&» − 1; 
– >BAFDB?P C4D<F9F4 – +�&!"%&0 (EVEN). 

 

 

1 

9 15 

8 
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2.3.3 #B87BFB6>4 84FK<>4 ><E?BDB8AB7B 
 

2.3.3.1 �5M<9 E6989A<S 

 

�4FK<> (6 >B@C?9>F9 4A4?<;4FBD4) CBEF46?S9FES 6 EGIB@ 6<89 < CD< CB?G-
K9A<< 97B A9B5IB8<@B ;4CB?A<FP Q?9>FDB?<FB@ <; >B@C?9>F4 CBEF46>< 6 EBBF-
69FEF6<< E C. 2.3.3.2. 

#B8>?RK<FP D4;N9@ @B8G?S FB>B6B7B 6OIB84 E CB@BMPR >459?PAB= 
6EF46>< ��404.L > B8AB@G <; >4A4?B6 5?B>4 CD9B5D4;B64F9?PAB7B 6 EBBF69F-
EF6<< E C. 2.3.3.3. 

�>?RK<FP 4A4?<;4FBD. 
'EF4AB6<FP 6 EBBF69FEF6<< E C. 1.5.4 6B 6E9I >4A4?4I F<C FB>B6B7B 6OIB-

84, EBBF69FEF6GRM<= F<CG CB8>?RK9AAB7B 84FK<>4: 
– 8?S 84FK<>B6 ><E?BDB8AOI ��-404 – 0-20 @�; 
– 8?S 84FK<>B6 ><E?BDB8AOI ��-404/1 – 4-20 @�. 
"F>?RK<FP <A8<>4J<R �$� 6 >4A4?4I, 789 84FK<>< ><E?BDB8AO9 A9 GEF4-

AB6?9AO, ?<5B GEF4AB6<FP F<C FB>B6B7B 6OIB84 0-20 @�. 
#B7DG;<FP 84FK<> @9@5D4AB= 6A<; A4 8 K 6 8<EF<??<DB64AAGR 6B8G. 
#DB69EF< CDB69D>G A<:A9= FBK>< 8<4C4;BA4 <;@9D9A<= < 7D48G<DB6>G 

84FK<>4 ><E?BDB8AB7B CB 4F@BEH9DAB@G 6B;8GIG 6 EBBF69FEF6<< E CC. 2.3.4 < 
2.3.5. 

#DB<;69EF< G>4;4AAO9 BC9D4J<< E >4:8O@ <; 84FK<>B6, 6IB8SM<I 6 >B@-
C?9>F 4A4?<;4FBD4. 

 

 

2.3.3.2 З4?<6>4 Q?9>FDB?<F4 ЭК 

 

#D< 6OCB?A9A<< 84AAB= BC9D4J<< <ECB?P;GRFES Q?9>FDB?<F 1� (84?99 
Q?9>FDB?<F) < LCD<J, 6IB8SM<9 6 >B@C?9>F <AEFDG@9AF4 < CD<A48?9:ABEF9= 
�$16.02.600 < CBEF46?S9@O9 E 4A4?<;4FBDB@. 

 

1 �!� �!��: 1?9>FDB?<F 1� <@99F M9?BKAGR D94>J<R!             
%"��2��&0 @9DO CD98BEFBDB:ABEF<, CD<6989AAO9 6 CD<?B:9A<< �! 

2 �!� �!��: �4CB?A9A<9 Q?9>FDB?<FB@ 1� 84FK<>4 < 97B E5BD>G 
CDB6B8<FP 6 C9DK4F>4I A48 CB88BAB@ <; I<@<K9E>< EFB=>B7B @4F9D<4?4! 

 

%BEF46 Q?9>FDB?<F4 1�: KCl, IK – 14 7; KOH, IK – 0,2 7; FD<?BA � – 
0,15 7; 6B84 8<EF<??<DB64AA4S 8B 0,1 8@3. $4EF6BD CDBH<?PFDB64FP. 
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�?S ;4CB?A9A<S 84FK<>4 Q?9>FDB?<FB@ 6 
EBBF69FEF6<< E D<EGA>B@ 2.3 E?98G9F: 

 D4ECB?B:<FP 84FK<> 69DF<>4?PAB, 
@9@5D4AAO@ G;?B@ 6A<;; 

 BF69DAGFP BF 6AGFD9AA97B >BDCGE4 
@9@5D4AAO= G;9?; 

 ;4?<FP E CB@BMPR LCD<J4 Q?9>FDB?<F 
6 @9@5D4AAO= G;9? A4 2/3 BF B5N9@4; 

 A469DAGFP @9@5D4AAO= G;9? A4 6AGF-
D9AA<= >BDCGE; 

 BCB?BEAGFP 84FK<> CDBFBKAB= 6B8B=. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.3.3.3 �B8>?RK9A<9 84FK<>B6 ><E?BDB8AOI > 5?B>G CD9B5D4;B64F9?PAB@G 
 

�!� �!��: �?B> CD9B5D4;B64F9?PAO= 8B?:9A 5OFP BF>?RK9A BF 
E9F< C<F4A<S! 

 

#B8>?RK9A<9 84FK<>B6 ><E?BDB8AOI > 5?B>G CD9B5D4;B64F9?PAB@G CDB-
<;6B8<FES E CB@BMPR 6EF46B> >459?PAOI ��404.L (6 84?PA9=L9@ 6EF46>4 >4-
59?PA4S), D<EGAB> 2.4. 

 

 

 

 

 

 

 

 

 

 <EGAB> 2.4 – �EF46>4 >459?PA4S �К404.L 

$B;9F>4 $%4&� 
�459?P (L 8B 1000 @) 

 <EGAB> 2.3 

�AGFD9AA<= 
>BDCGE 

,CD<J E Q?9>FDB?<FB@ 

';9? @9@5D4AAO= 
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"F69DAGFP K9FOD9 6<AF4 >D9C?9A<S BF><8O64RM9=ES >DOL>< 5?B>4 CD9-
B5D4;B64F9?PAB7B < BF>DOFP 8BEFGC > >?9@@A<>4@ DG142V-03$, D4ECB?B:9A-
AO@ A4 C?4F9 6 EBBF69FEF6<< E D<EGA>B@ 2.5. 

"8<A >BA9J 6EF46>< >459?PAB= CDBCGEF<FP K9D9; 79D@9F<KAO= >459?PAO= 
66B8 A4 A<:A9= CB69DIABEF< 5?B>4 CD9B5D4;B64F9?PAB7B, CD9864D<F9?PAB G84-
?<6 ;47?GL>G <; 79D@9F<KAB7B >459?PAB7B 66B84, < CB8>?RK<FP :<?O >459?P-
AB= 6EF46>< > >?9@@A<>G DG142V-03$ 6 EBBF69FEF6<< E F45?<J9= 2.3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 <EGAB> 2.5 − !I9@4 D4ECB?B:9A<S >?9@@A<>B6 DG142V-03  <  
CD98BID4A<F9?9= CB8 BF><8O64RM9=ES >DOL>B= 5?B>4 CD9B5D4;B64F9?PAB7B 

 

"45?<J4 2.3 
 4D><DB6>4 :<? 
>459?PAB= 6EF46>< 

№ >BAF4>F4 *9CP >?9@@A<>4 DG142V-03$ DB;9F>< $%4&� 

1 1 3 +15 � 

2 2 2 I6I 

3 3 4 GND 

�?9@@A<> 
DG142V-03$ 

"F><8O64RM4SES 
>DOL>4 

   1      2      3      4      5     6 

 +15 � 

   I6E 

  GND 

�9D@9F<KAO= 
>459?PAO= 66B8 

#D98BID4A<F9?P 
�#2�-1�(1�) 

(C9D6<KA4S B5@BF>4 
FD4AEHBD@4FBD4 

C<F4A<S) 

#D98BID4A<F9?P 
�#2�-1�(1�) 

(6FBD<KA4S B5@BF>4 
FD4AEHBD@4FBD4 

C<F4A<S) 

#D98BID4A<F9?P 
�#4-3(1�) 

(6FBD<KA4S B5@BF>4 
FD4AEHBD@4FBD4 

C<F4A<S) 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 
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#D< D45BF9 4A4?<;4FBD4 A9<ECB?P;G9@O9 79D@9F<KAO9 >459?PAO9 66B8O 
8B?:AO 5OFP ;4>DOFO ;47?GL>4@<. 

�FBDB= >BA9J >459?PAB= 6EF46>< CB8>?RK<FP > @B8G?R FB>B6B7B 6OIB84 
DB;9F>B= $%4&�, GEF4AB6?9AAB= A4 >459?PAB= 6EF46>9 6 EBBF69FEF6<< E D<EGA-
>B@ 2.6 < F45?<J9= 2.3. 

 

 

 

 

 

 

 <EGAB> 2.6 − !I9@4 D4ECB?B:9A<S >BAF4>FB6 DB;9F><  !4"� 

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

#B7DG;<FP 84FK<> @9@5D4AB= 6A<; A4 8 K 6 8<EF<??<DB64AAGR 6B8G. 
 

 

2.3.4 #DB69D>4 A<:A9= FBK>< 8<4C4;BA4 <;@9D9A<S 
 

#D<7BFB6<FP 59E><E?BDB8AO= («AG?96B=») D4EF6BD. �?S QFB7B E?98G9F: 
 ;4?<FP 6 EBEG8 100 E@3 8<EF<??<DB64AAB= 6B8O, >B@A4FAB= F9@C9D4-

FGDO; 
 8B546<FP 1 7 A4FD<S E9DA<EFB><E?B7B < C9D9@9L4FP; 
 8B546<FP 2 E@3 D4EF6BD4 >B54?PF4 I?BD<EFB7B 6-6B8AB7B @4EEB6B= 

>BAJ9AFD4J<9= 2 7/8@3; 

 C9D9@9L4FP EF9>?SAAB= C4?BK>B=. 
%DB> ID4A9A<S 7BFB6B7B D4EF6BD4 6 C?BFAB ;4>DOFB= CBEG89 1 @9ESJ E 

@B@9AF4 <;7BFB6?9A<S. 
 
П D 8 < 9 ч 4 = 8 9 – �B@C?9>F I<@<K9E><I D94>F<6B6 8?S CD<7BFB6?9A<S «AG?96B7B» 

D4EF6BD4 CBEF46?S9FES CB BF89?PAB= ;4S6>9. 
 

#B8>?RK<FP D4;N9@ @B8G?S FB>B6B7B 6OIB84 >459?9@ 7D48G<DB6>< 
�404.1, 6IB8SM<@ 6 >B@C?9>F 4A4?<;4FBD4, > D4;N9@G >4A4?4 «�$��'�$» ?<5B 
> ?R5B@G E6B5B8AB@G >4A4?G < 6>?RK<FP >ABC>4@< « » <?< « », D4ECB?B-
:9AAO@< A4 C9D98A9= C4A9?< 4A4?<;4FBD4, <A8<>4J<R QFB7B >4A4?4.  

#B7DG;<FP 84FK<> ><E?BDB8AO= 6 CD<7BFB6?9AAO= D4EF6BD 6 EBBF69F-
EF6<< E D<EGA>B@ 2.7. �EFDSIAGFP 97B 6 D4EF6BD9, KFB5O <E>?RK<FP E>4C?<64-
A<9 CG;ODP>B6 6B;8GI4 A4 @9@5D4A9. 

+9D9; 10 @<A EASFP CB>4;4A<S 4A4?<;4FBD4. "A< 8B?:AO A4IB8<FPES 6 
CD989?4I BF @<AGE 0,050 8B C?RE 0,050 @7/8@3. 

�E?< CB>4;4A<S A9 BCGE>4RFES 8B G>4;4AAB7B ;A4K9A<S, E89?4FP A9E>B?P-
>B QA9D7<KAOI 6EFDSI<64A<= 84FK<>4, A9 6OA<@4S 97B <; D4EF6BD4, KFB5O G84-
?<FP CG;ODP>< 6B;8GI4 E @9@5D4AO. 

2 1 

4 

 

3 
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 <EGAB> 2.7 − �B?B:9A<9 84FK<>4 CD< CDB69D>9 A<:A9= FBK>< 

8<4C4;BA4 <;@9D9A<S 
 

 

�E?< 6 D9;G?PF4F9 6OL9G>4;4AAOI 89=EF6<= A9 G849FES CB?GK<FP FD95G9-
@O9 CB>4;4A<S, FB QFB @B:9F E6<89F9?PEF6B64FP ?<5B B C?BIB@ >4K9EF69 «AG?9-
6B7B» D4EF6BD4 (C?BI<I D94>F<64I),  ?<5B  B A9<ECD46ABEF< 4A4?<;4FBD4  (D4;-
89? 2.5 «�B;@B:AO9 A9<ECD46ABEF< < @9FB8O <I GEFD4A9A<S»). 

#DB<;69EF< G>4;4AAO9 BC9D4J<< E >4:8O@ <; 84FK<>B6 ><E?BDB8AOI, 
6IB8SM<I 6 >B@C?9>F 4A4?<;4FBD4. 

#DB69D>G A<:A9= FBK>< 8<4C4;BA4 <;@9D9A<S D9:><9=8G9FEя CDB<;6B-
8<FP CD< CBS6?9A<< EB@A9A<= 6 <ECD46ABEF< 4A4?<;4FBD4. 

 

 

2.3.5 �D48G<DB6>4 84FK<>4 ><E?BDB8AB7B 
 

�D48G<DB6>G 84FK<>4 ><E?BDB8AB7B CB 4F@BEH9DAB@G 6B;8GIG E?98G9F 
CDB6B8<FP: 

 CD< 66B89 6 Q>EC?G4F4J<R CBE?9 CB?GK9A<S ?<5B CBE?9 8?<F9?PAB7B 
ID4A9A<S; 

 B8<A D4; 6 A989?R; 
 CD< CDB6989A<< CB69D><; 
 CBE?9 ;4@9AO Q?9>FDB?<F4 <?< G;?4 @9@5D4AAB7B. 
�4AAGR BC9D4J<R @B:AB CDB6B8<FP: 
 6 CB@9M9A<< CD< >B@A4FAB= F9@C9D4FGD9 BF C?RE 5 8B C?RE 35 ð%; 

 6 6B8B9@9 CD< F9@C9D4FGD9, D46AB= F9@C9D4FGD9 4A4?<;<DG9@B= 6B8O. 

50
 @
@ 

m
in
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� QFB@ E?GK49 CB7D9LABEFP <;@9D9A<S G@9APL<FES, F4> >4> <E>?RK49FES 
8BCB?A<F9?PA4S CB7D9LABEFP, B5GE?B6?9AA4S <;@9A9A<9@ F9@C9D4FGDO 4A4?<-
;<DG9@B= 6B8O. �D48G<DB6>4 84FK<>4 ><E?BDB8AB7B 6 6B8B9@9 CDB6B8<FES CD< 
F9@C9D4FGD9 4A4?<;<DG9@B= 6B8O BF C?RE 5 8B C?RE 35 ð% E CB@BMPR GEFDB=-
EF64 8?S 7D48G<DB6>< �-404, CBEF46?S9@B7B CB BF89?PAB= ;4S6>9. 
 

 

2.3.5.1 �D48G<DB6>4 84FK<>4 ><E?BDB8AB7B CB 4F@BEH9DAB@G 6B;8GIG 6 CB@9M9A<< 

 

�D48G<DB6>4 84FK<>4 ><E?BDB8AB7B CDB<;6B8<FES 6 4F@BEH9DAB@ 6B;8GI9 
CD< BFABE<F9?PAB= 6?4:ABEF< 100 % < >B@A4FAB= F9@C9D4FGD9 BF C?RE 15            
8B C?RE 35 ð%. 

�?B> CD9B5D4;B64F9?PAO= < @B8G?P FB>B6B7B 6OIB84 8B 7D48G<DB6>< 
8B?:AO 5OFP 6O89D:4AO CD< >B@A4FAB= F9@C9D4FGD9 A9 @9A99 1 K. 

 B8G?P FB>B6B7B 6OIB84 84FK<>4 ><E?BDB8AB7B CB8>?RK<FP >459?9@ 
7D48G<DB6>< �-404.1 > >4A4?G «�$��'�$». �O5D4FP <A8<>4J<R �$� >4A4?4 
«�$��'�$». 

�?S 6OCB?A9A<S 7D48G<DB6>< CDB<;69EF< E?98GRM<9 BC9D4J<<: 
4) CB?ABEFPR CB7DG;<FP 84FK<> 6 8<EF<??<DB64AAGR 6B8G >B@A4FAB= 

F9@C9D4FGDO A4 6D9@S A9 @9A99 20 @<A; 

5) EFDSIAGFP >4C?< 6B8O E @9@5D4AO 84FK<>4 < CDBF9D9FP 69EP 84FK<> 
EGIB= F>4APR. #B@9EF<FP 84FK<> 6 >BA<K9E>GR >B?5G �!-100-19/26 <?< 4A4?B-
7<KAGR, A4 8AB >BFBDB= A4?<F4 6B84 6 >B?<K9EF69 20-30 E@3 6 EBBF69FEF6<< E 
D<EGA>B@ 2.8. �B?5G D4ECB?B:<FP A4>?BAAB CB8 G7?B@ 15-45ð > 7BD<;BAF4?<. 
 

П D 8 < 9 ч 4 = 8 9  �BCGE>49FES CDB6B8<FP 7D48G<DB6>G CB 4F@BEH9DAB@G 6B;8GIG 
59; >BA<K9E>B= >B?5O. �4FK<> BCB?BEAGFP 8<EF<??<DB64AAB= 6B8B= >B@A4FAB= F9@C9D4FG-
DO, EFDSIAGFP >4C?< 6B8O E @9@5D4AO < D4;@9EF<FP CB8 G7?B@ 15-30ð > 7BD<;BAF4?<. 
 

6) K9D9; 10 @<A <;@9D<FP < ;4H<>E<DB64FP CB 54DB@9FDG 4F@BEH9DAB9 
846?9A<9  4F@, >#4. �;@9D<FP F9@C9D4FGDG B>DG:4RM97B 6B;8GI4 F9D@B@9FDB@ 
E CB7D9LABEFPR ñ 0,2 ð%; 

7) 6D4M4S L?<J 7D48G<DB6><, D4ECB?B:9AAO= A4 FBDJ96B= CB69DIABEF< 
@B8G?S FB>B6B7B 6OIB84, GEF4AB6<FP E FBKABEFPR ± 0,5 % CB>4;4A<S C7D48, 

@7/8@3, >BAFDB?<DGS <I CB <A8<>4FBDG 5?B>4 CD9B5D4;B64F9?PAB7B, D46AO@< 

325,101
)(2

4F<
7D48

P
tС>С  , 

789 !B2(t)  ;A4K9A<9 �$� 8?S <;@9D9AAB= F9@C9D4FGDO 6B;8GI4, 6;SFB9 
<; F45?<JO �.1, @7/8@3; 

  4F@  4F@BEH9DAB9 846?9A<9 A4 @B@9AF 7D48G<DB6><, >#4. 
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 <EGAB> 2.8  �B?B:9A<9 84FK<>4 6 >B?59  
CD< 7D48G<DB6>9 CB 4F@BEH9DAB@G 6B;8GIG 

 

 

�E?< EBBF69FEF6GRM99 ;A4K9A<9 6OEF46<FP, A9 G849FES, E?98G9F B5D4-
F<FPES > D4;89?G 2.5 «�B;@B:AO9 A9<ECD46ABEF< < @9FB8O <I GEFD4A9A<S». 

#BE?9 7D48G<DB6>< >4:8B7B <; 84FK<>B6 ><E?BDB8AOI, 6IB8SM<I 6 >B@-
C?9>F 4A4?<;4FBD4, 4A4?<;4FBD 7BFB6 > D45BF9. 

 

2.3.5.2 �D48G<DB6>4 84FK<>4 ><E?BDB8AB7B CB 4F@BEH9DAB@G 6B;8GIG 6 6B8B9@9 E 
<ECB?P;B64A<9@ GEFDB=EF64 8?S 7D48G<DB6>< К-404 – 6 EBBF69FEF6<< E C. 2.4 DG>B6B8-
EF64 CB Q>EC?G4F4J<< � 16.04.000 Э. 

 

 

2.3.6 #B87BFB6>4 > CDB6989A<R <;@9D9A<= 
 

#D< CB87BFB6>9 <ECB?P;G9FES >B@C?9>F @BAF4:AOI K4EF9= �$16.02.400, 

EBEFBSM<= <; 89D:4F9?S 84FK<>4 �$16.02.410, C9A4?4 @B8G?S FB>B6B7B 6OIB84 
�$16.02.420 < BF6B84 (6B8BBF6B8 1/2 8R=@4), < 6IB8SM<= 6 >B@C?9>F CBEF46><. 

'E?B6A4S EI9@4 D4;@9M9A<S EBEF46AOI K4EF9= 4A4?<;4FBD4 CD<6989A4 A4 
D<EGA>9 2.9. 

#D< 6O5BD9 @9EF4 D4ECB?B:9A<S 84FK<>B6 E?98G9F GK9EFP, KFB 8?S CD4-
6<?PAB7B <;@9D9A<S �$� A9B5IB8<@B 86<:9A<9 6B8O BFABE<F9?PAB 84FK<>4 EB 
E>BDBEFPR A9 @9A99 5 E@/E. 

,F4F<6 

15-45 ° 

�4FK<> ><E?BDB8AO= 

�B?54 �!-100-19/26 

�B84 
8<EF<??<DB64AA4S 
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 <EGAB> 2.9 − #E?B6A4S EI9@4 D4;@9M9A<S EBEF46AOI K4EF9= 4A4?<;4FBD4 

 

"45?<J4 2.4 

&<C >459?S, GEF4AB6?9AAB7B A4 84FK<>  �?G5<A4 CB7DG:9A<S L1, @,  
A9 5B?99 

�459?P, L = 5 @ 5 

�459?P G8?<A9AAO=, L 8B 20 @ 

(GEF4A46?<649FES A4 84FK<> CB EC9J<4?PAB@G ;4>4;G) 20 

 

�B8B9@ 

�9D:4F9?P 84FK<>4 
(6IB8<F 6 EBEF46 >B@C?9>F4) 

�459?P, L, @  
(F45?<J4 2.4) 

�?B> CD9B5D4;B64F9?PAO= 

�?
G5
<A
4 
CB
7D
G:
9A
<S

, 
L

1
, 
@ 

 

   
 

 

�BAEB?P 
(FDG54  ½ 8R=@4 8?<AB= 200 @@, 
6 EBEF46 >B@C?9>F4 A9 6IB8<F) 

!469E  B8G?P 
FB>B6B7B 6OIB84 

�EF46>4 >459?PA4S 
��404.L, 

8?<A4 8B 1000 @ 

#9A4? @B8G?S 
FB>B6B7B 6OIB84 

"F4C?<649@B9 
CB@9M9A<9 

"F6B8 
(6B8BBF6B8 ½ 8R=@4, 
6IB8<F 6 EBEF46 
>B@C?9>F4) 

&DG54 ½ 8R=@4 
A9B5IB8<@B= 8?<AO E A4D9;4AAB= A4 
B5B<I >BAJ4I D9;P5B= G ½ 8R=@4 
(6 EBEF46 >B@C?9>F4 A9 6IB8<F) 

�4FK<> 
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'EF4AB6<FP < ;4>D9C<FP @B8G?P FB>B6B7B 6OIB84 84FK<>4 ><E?BDB8AB7B 6 
GE?B6<SI, EBBF69FEF6GRM<I C. 1.2.7, <ECB?P;GS C9A4? @B8G?S FB>B6B7B 6OIB84 
(6 84?PA9=L9@ C9A4?). �454D<FAO9 < CD<EB98<A<F9?PAO9 D4;@9DO C9A4?4 − 6 
EBBF69FEF6<< E D<EGA>B@ 2.10. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 <EGAB> 2.10 − �454D<FAO9 < CD<EB98<A<F9?PAO9 D4;@9DO 

C9A4?4 @B8G?S FB>B6B7B 6OIB84 

 

 

�?S >D9C?9A<S C9A4?4 A9B5IB8<@B EASFP E FDG5O EFB=>< E ;4M9?>B=, ;4-
>D9C<FP <I EA<;G CB8 A469EB@ ?<5B A4 69DF<>4?PAB= <?< 7BD<;BAF4?PAB= CB-
69DIABEF< < GEF4AB6<FP FDG5G A4 EFB=>< E ;4M9?>B=. 

 

�!� �!��: #DBD9;< 8?S >459?S �"��!/ !�Х"��&0%3  
%!��' FDG5O 6B <;59:4A<9 CBC484A<S >4C9?P 6B8O! 

 

%B98<A<FP E CB@BMPR >459?PAOI 6EF46B> A9B5IB8<@B= 8?<AO @B8G?P 
FB>B6B7B 6OIB84 >4:8B7B 84FK<>4 ><E?BDB8AB7B < EBBF69FEF6GRM<= >4A4? <;-
@9D9A<S 5?B>4 CD9B5D4;B64F9?PAB7B. 

'EF4AB6<FP 84FK<> 6 89D:4F9?P 84FK<>4, 6 EBBF69FEF6<< E D<EGA>B@ 2.11, 

8?S QFB7B E?98G9F BE?45<FP 74=>G GC?BFA9A<S, GEF4AB6<FP 84FK<> < ;469DAGFP 
74=>G. $4;69DAGFP FDB=A<> 89D:4F9?S 84FK<>4, KFB5O CD< GEF4AB6>9 6 FBK>9 
<;@9D9A<S BA A4IB8<?ES CB8 G7?B@ 45ð > 69DF<>4?<. 

'EF4AB6<FP < ;4>D9C<FP 84FK<>< 6 @9EF4I, 789 FD95G9FES >BAFDB?P �$�. 
�4FK<>< 8B?:AO 5OFP CB7DG:9AO 6 6B8G CB?ABEFPR. 
 

 

 

 

�47?GL>4 

%FB=>4 
E ;4M9?>B= 

&DG54 

34 

4
0
 � 

� 

4 

2 BF6. 

1 
0 

2 3
4

3
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 <EGAB> 2.11 – �9D:4F9?P 84FK<>4 E GEF4AB6?9AAO@ 84FK<>B@ ><E?BDB8AO@ 
 

 

2.3.7 #DB6989A<9 <;@9D9A<= 
 

#BE?9 GEF4AB6>< 84FK<>B6 ><E?BDB8AOI 6 @9EF4I >BAFDB?S �$� < CDB69-
89A<S 7D48G<DB6>< CB 4F@BEH9DAB@G 6B;8GIG @B:AB EASFP GEF4AB6<6L<9ES CB-
>4;4A<S 4A4?<;4FBD4. 

�4FK<> ><E?BDB8AO= CB;6B?S9F BEGM9EF6?SFP <;@9D9A<9 �$� A4 7?G5<-
A4I 8B 20 @ CD< CBEF46>9 CB EC9J<4?PAB@G ;4>4;G E G8?<A9AAO@ >459?9@ (F45-
?<J4 2.4). 

 

�!� �!��! #D< D45BF9 E 4A4?<;4FBDB@: 
 

 FD4AECBDF<DB64FP 84FK<> ><E?BDB8AO=, ;4CB?A9AAO= Q?9>FDB?<FB@, 
A9B5IB8<@B CD< F9@C9D4FGD9 B>DG:4RM97B 6B;8GI4 6OL9 AG?S 6B <;59:4A<9 
;4@9D;4A<S Q?9>FDB?<F4; 

 CD< C9D9ABE9 5?B>4 CD9B5D4;B64F9?PAB7B E IB?B8AB7B 6B;8GI4 6 F9C-
?B9 CB@9M9A<9 A9B5IB8<@B C9D98 6>?RK9A<9@ 6O89D:4FP 97B CD< >B@A4FAB= 
F9@C9D4FGD9 A9 @9A99 1 K 8?S <EC4D9A<S E>BA89AE<DB64AAB= A4 CB69DIABEF< 
D4;N9@B6 6?47<. 
 

 

2.3.8 $4EK9F 45EB?RFAB7B ;A4K9A<S �$� CD< <;@9D9A<SI 6 EB?9AB= 
6B89 
 

$4EK9F CDB<;6B8<FES CB HBD@G?9 
C = ñ·C87<, 

789 ñ  CBCD46BKAO= >BQHH<J<9AF; 
C<;@  <;@9D9AAB9 ;A4K9A<9 �$�, @7/8@3. 

�4FK<>  
><E?BDB8AO= 

&DB=A<> 

�4=>4 GC?BFA9A<S 

G ½ 8R=@4 
 

45° 
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�A4K9A<9 ñ BCD989?S9FES HBD@G?B= 

ñ=1–А·, 
789 �  EB89D:4A<9 EB?9=, 7/8@3; 

  >BQHH<J<9AF, CD<6989AAO= 6 F45?<J9 2.5. 

 

#D<@9D D4EK9F4 �$� E GK9FB@ CBCD46BKAB7B >BQHH<J<9AF4 ñ: 
 

#GEFP <;@9D9AAB9 ;A4K9A<9 �$� 5,6 @7/8@3, �=10 7/8@3. 

t=20 ðC, E?98B64F9?PAB  =0,0053; FB784 
ñ=1–100,0053=0,947; 

C=0,947·5,6=5,30. 

"45?<J4 2.5 − �BCD46BKAO9 >BQHH<J<9AFO 

t, ðC  t, ðC  t, ðC  t, ðC  t, ðC  

0,0 0,0063 11,0 0,0057 21,0 0,0052 31,0 0,0048 41,0 0,0043 

1,0 0,0063 12,0 0,0057 22,0 0,0052 32,0 0,0047 42,0 0,0042 

2,0 0,0062 13,0 0,0057 23,0 0,0051 33,0 0,0047 43,0 0,0042 

3,0 0,0062 14,0 0,0055 24,0 0,0050 34,0 0,0046 44,0 0,0041 

4,0 0,0060 15,0 0,0055 25,0 0,0050 35,0 0,0046 45,0 0,0045 

5,0 0,0060 16,0 0,0055 26,0 0,0049 36,0 0,0045 46,0 0,0040 

6,0 0,0060 17,0 0,0054 27,0 0,0049 37,0 0,0045 47,0 0,0040 

7,0 0,0060 18,0 0,0054 28,0 0,0049 38,0 0,0044 48,0 0,0039 

8,0 0,0058 19,0 0,0053 29,0 0,0048 39,0 0,0044 49,0 0,0039 

9,0 0,0058 20,0 0,0053 30,0 0,0048 40,0 0,0043 50,0 0,0038 

10,0 0,0058         
 

П D 8 < 9 ч 4 = 8 9  �4AA4S @9FB8<>4 CBCD46>< A4 EB?9EB89D:4A<9 D4;D45BF4A4 A4 
BEAB69 84AAOI, CD<6989AAOI 6  9:8GA4DB8AB@ EF4A84DF9 ISO 5814 �4K9EF6B 6B8O. "CD9-
89?9A<9 D4EF6BD9AAB7B ><E?BDB84 @9FB8B@ Q?9>FDBI<@<K9E>B7B 84FK<>4. 
 

 

2.3.9 #9D9EK9F CB>4;4A<= C, @7/8@3, 6 CB>4;4A<S Z, % "2 
 

#9D9EK9F CDB<;6B8<FES CB HBD@G?9 

% 
С>
С

Z 100
2

 , 

789 C − CB>4;4A<S 4A4?<;4FBD4, @7/8@3; 

!B2 − A4=89AAB9 CB F45?<J9 �.1 ;A4K9A<9 D4EF6BD<@BEF< ><E?BDB84 
6B;8GI4 6 8<EF<??<DB64AAB= 6B89 8?S BCD989?9AAB= ;4D4A99 F9@C9D4FGDO 4A4-
?<;<DG9@B= ED98O, @7/8@3. 
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2.4 �DB69D>4 F9EA<G9E>B7B EBEFBяA<я 

 

#B>4;4F9?9@ ABD@4?PAB7B F9IA<K9E>B7B EBEFBSA<S 4A4?<;4FBD4 S6?S9FES 
6OCB?A9A<9 E?98GRM<I GE?B6<=: 

1) CD< CDB69D>9 A<:A9= FBK>< 8<4C4;BA4 <;@9D9A<S 8?S >4:8B7B <; 84F-
K<>B6 ><E?BDB8AOI, 6IB8SM<I 6 >B@C?9>F 4A4?<;4FBD4, CB>4;4A<S 5?B>4 CD9-
B5D4;B64F9?PAB7B BCGE>4RFES 8B ;A4K9A<= 6 CD989?4I BF @<AGE 0,050 8B      
C?RE 0,050 @7/8@3 (C. 2.3.4); 

2) CD< 7D48G<DB6>9 CB 4F@BEH9DAB@G 6B;8GIG E CB@BMPR L?<JB6 7D4-
8G<DB6>< GEF4A46?<64RFES A9B5IB8<@O9 CB>4;4A<S 5?B>4 CD9B5D4;B64F9?PAB7B 
8?S >4:8B7B <; 84FK<>B6 ><E?BDB8AOI, 6IB8SM<I 6 >B@C?9>F 4A4?<;4FBD4       
(C. 2.3.5). 

 

 

2.5 ВB;@B:Aы9 A9<ECD46ABEF< < @9FB8ы <E GEFD4A9A<я 

 

2.5.1 )4D4>F9DAO9 A9<ECD46ABEF< 4A4?<;4FBD4 < @9FB8O <I GEFD4A9A<S 
CD<6989AO 6 F45?<J9 2.6. 

#D< 6B;A<>AB69A<< A9<ECD46ABEF9=, G>4;4AAOI 6 F45?<J9 2.6, E?98G9F 
6OCB?A<FP 89=EF6<S, D9>B@9A8G9@O9 6 7D4H9 «@9FB8O GEFD4A9A<S» (E@BFD< 
A<:9E?98GRM<9 CGA>FO < D<EGA>< 1.1, 2.11). 

"45?<J4 2.6 

!9<ECD46ABEFP �9DBSFA4S CD<K<A4  9FB8O GEFD4A9A<S 
�A4?<;4FBD A9 6>?RK49FES !9<ECD469A E9F96B= >459?P. #DB69D<FP E9F96B= >459?P 

�OL?< <; EFDBS CD98B-
ID4A<F9?<. 

C. 3.3.6 �4@9A4 E9F96OI 
CD98BID4A<F9?9=. 

#D< 7D48G<DB6>9 A9 G849FES 
6OEF46<FP A9B5IB8<@O9 CB-
>4;4A<S <A8<>4FBD4. 

�OF9> Q?9>FDB?<F C. 2.3.3.2. �4?<FP Q?9>FDB?<F 
�47DS;A9A4 @9@5D4A4 C. 3.3.3. "K<EF<FP @9@5D4AG 

!4 <A8<>4FBD9 CBS6<?BEP 
EBB5M9A<9 Е_15 

(BFEGFEF6<9 A4CDS:9A<S C<-
F4A<S 84FK<>B6) 

!9<ECD46ABEFP B8AB7B <; 
84FK<>B6 ?<5B 5?B>4 CD9-
B5D4;B64F9?PAB7B 

"F>?RK<FP CBBK9D98AB 6E9 
84FK<><. $9@BAF A9<ECD46AB-
7B 84FK<>4 6 ;46B8E><I GE?B-
6<SI. 
�E?< CBE?9 BF>?RK9A<S 6E9I 
84FK<>B6, CDB69D>< < ;4@9AO 
E9F96OI CD98BID4A<F9?9= 
(�#2�-1�(1�)) BL<5>4 EB-
ID4A<?4EP, FB D9@BAF 5?B>4 
CD9B5D4;B64F9?PAB7B 6 ;4-
6B8E><I GE?B6<SI.  

#D< 7D48G<DB6>9 A9 G849FES 
6OEF46<FP A9B5IB8<@O9 CB-
>4;4A<S <A8<>4FBD4. 
#D< 7D48G<DB6>9 ?<5B CD< 
<;@9D9A<SI A4 <A8<>4FBD9 
CBS6<?BEP EBB5M9A<9 Е_30. 

�9H9>FO @9@5D4AO C. 3.3.4. �4@9A<FP @9@5D4A-
AO= G;9? 
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�DB8B?:9A<9 F45?<JO 2.6 

!9<ECD46ABEFP �9DBSFA4S CD<K<A4  9FB8O GEFD4A9A<S 
!4 <A8<>4FBD9 CBS6<?BEP 
EBB5M9A<9 Е_4 

(CD< F<C9 FB>B6B7B 6OIB84 4-
20 @� FB> 84FK<>4 @9A99 3,97 
@�) 

!9CD46<?PAB GEF4AB6?9A 
F<C FB>B6B7B 6OIB84 
(GEF4AB6?9A 4-20 @� 8?S 
84FK<>4 ��-404). 

'EF4AB6<FP F<C FB>B6B7B 6O-
IB84 0-20 @� 

"FEGFEF6G9F DB;9F>4 
�$16.01.400 ?<5B BFEGF-
EF6G9F >BAF4>F 
DB;9F>< �$16.01.400 E 
5?B>B@ CD9B5D4;B64F9?P-
AO@ 

'EF4AB6<FP DB;9F>G 
�$16.01.400.  
#DB69D<FP < B59EC9K<FP 
A489:AB9 EB98<A9A<9 DB;9F-
>< �$16.01.400 E 5?B>B@ 
CD9B5D4;B64F9?PAO@ 

!9CD46<?PAB9 CB8>?RK9-
A<9 6A9LA97B D97<EFD<-
DGRM97B GEFDB=EF64  

CC. 2.3.2.3, 2.3.3.3. #DB69D<FP 
CD46<?PABEFP EB98<A9A<S 

!9<ECD46A4 DB;9F>4 
�$16.01.400 

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

!4 <A8<>4FBD9 CBS6<?BEP 
EBB5M9A<9 Е_FL 

"L<5>4 ;4C<E< 6 C4@SFP 
4A4?<;4FBD4 <;@9A9AAOI 
C4D4@9FDB6. 

#D< K4EFB CBS6?SRM9@ES 
EBB5M9A<< – D9@BAF 6 ;46B8-
E><I GE?B6<SI 

!4 <A8<>4FBD9 CBS6<?BEP 
EBB5M9A<9 Е–0 

!9CD46<?PAB9 CB8>?RK9-
A<9 6EF46>< >459?PAB= > 
5?B>G CD9B5D4;B64F9?PAB-
@G 

C. 2.3.3.3 #DB69D<FP CD4-
6<?PABEFP CB8>?RK9A<S 
6EF46>< >459?PAB= > 5?B>G 
CD9B5D4;B64F9?PAB@G 

!9<ECD46ABEFP 5?B>4 CD9-
B5D4;B64F9?PAB7B 

$9@BAF 5?B>4 CD9B5D4;B64-
F9?PAB7B 6 ;46B8E><I GE?B-
6<SI 

�?<F9?PAB9 6D9@S D947<DB-
64A<S A4 <;@9A9A<9 >BAJ9A-
FD4J<< ><E?BDB84 CD< GEF4-
AB6?9AAB@ 6D9@9A< GED98A9-
A<S CB>4;4A<=, D46AB@ AG?R 

�47DS;A9A4 @9@5D4A4 C. 3.3.3. "K<EF<FP @9@5D4AG 

�OF9>49F Q?9>FDB?<F $4;DO6 @9@5D4AO C. 3.3.4. �4@9A<FP @9@5D4A-
AO= G;9? 

�9?<>< CB>4;4A<S 6 AG?96B@ 
D4EF6BD9 

$4;DO6 @9@5D4AO C. 3.3.4. �4@9A<FP @9@5D4A-
AO= G;9? 

�47DS;A9A<9 Q?9>FDB?<F4 C. 3.3.4. �4@9A<FP Q?9>FDB?<F 
#BC4?4 6?474 6AGFDP 5?B-
>4 CD9B5D4;B64F9?PAB7B 

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

#BC4?4 6?474 A4 C?4FO 
@B8G?S FB>B6B7B 6OIB84 
?<5B A4 C?4FG 84FK<>4 
><E?BDB84 

 

#D< 6OS6?9A<< A9G>4;4AAOI A9<ECD46ABEF9= <?< A96B;@B:ABEF< 
GEFD4A9A<S A9<ECD46ABEF< E6B<@< E<?4@< E?98G9F B5D4F<FPES 6 """ «��"$». 
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3 &�%!�'�%�"� "�%�'����!�� 

 

3.1  9DO 59;BC4EABEF< 
 

�E9 6<8O F9IA<K9E>B7B B5E?G:<64A<S (84?99 – &") 6OCB?ASRFES >64?<-
H<J<DB64AAO@ BC9D4F<6AO@ C9DEBA4?B@, <;GK<6L<@ A4EFBSM99 DG>B6B8EF6B 
CB Q>EC?G4F4J<< < @9DO 59;BC4EABEF< CD< D45BF9 E I<@<K9E><@< D94>F<64@<. 

 

 

3.2 "5M<9 G>4;4A<S 
 

&9IA<K9E>B9 B5E?G:<64A<9 8?S 4A4?<;4FBD4, A4IB8SM97BES 6 Q>EC?G4F4-
J<<, 6>?RK49F 6 E95S BC9D4J<< A9D97?4@9AF<DB64AAB7B < D97?4@9AF<DB64AAB7B 
B5E?G:<64A<S. 

� EBEF46 A9D97?4@9AF<DB64AAB7B &" 6IB8SF: 
– Q>EC?G4F4J<BAAO= GIB8; 
– EB89D:4A<9 4A4?<;4FBD4 6 <ECD46AB@ EBEFBSA<<, 6>?RK4S GEFD4A9A<9 

A9<ECD46ABEF9=; 
– E6B96D9@9AA4S ;4@9A4 <;ABL9AAOI G;?B6 < 89F4?9=. 
�E9 B5A4DG:9AAO9 CD< A9D97?4@9AF<DB64AAB@ &" A9<ECD46ABEF< 6 D4-

5BF9 4A4?<;4FBD4 8B?:AO 5OFP GEFD4A9AO E<?4@< BC9D4F<6AB7B C9DEBA4?4. 
$97?4@9AF<DB64AAB9 &" D94?<;G9FES 6 HBD@9 C?4AB6OI &", B5N9@ < C9-

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

!4<@9AB64A<9 D45BFO #9D<B8<KABEFP &" 

B8<A D4;  
6 A989?R  

9:9-
7B8AB 

3.3.1 �A9LA<= BE@BFD  * + 

3.3.2 #DB69D>4 HGA>J<BA<DB64A<S 4A4?<;4FBD4 * + 

3.3.3 +<EF>4 EBEF46AOI K4EF9= 4A4?<;4FBD4 * + 

3.3.4 �4@9A4:   

 − Q?9>FDB?<F4 1�; * + 

 − G;?4 @9@5D4AAB7B. * * 

3.3.5 �4@9A4 >B?PJ4 GC?BFA<F9?PAB7B * * 

3.3.6 �4@9A4 E9F96OI CD98BID4A<F9?9= * * 

2.3.4 #DB69D>4 A<:A9= FBK>< 8<4C4;BA4 <;@9D9A<= * + 

2.3.5 �D48G<DB6>4 84FK<>4 ><E?BDB8AB7B CB 4F@BEH9DAB@G 6B;8GIG  + + 

'E?B6AO9 B5B;A4K9A<S: «+» − &" CDB6B8SF; 
«*» − &" CDB6B8SF CD< A9B5IB8<@BEF<. 

 

"5A4DG:9AAO9 CD< &" 89H9>FO G;?B6 < 89F4?9=, >BFBDO9 CD< 84?PA9=L9= 
Q>EC?G4F4J<< B5BDG8B64A<S @B7GF A4DGL<FP 97B D45BFBECBEB5ABEFP <?< 59;-
BC4EABEFP GE?B6<= FDG84, 8B?:AO A9@98?9AAB GEFD4ASFPES. #D< A96B;@B:ABEF< 
GEFD4A9A<S 89H9>FB6 E6B<@< E<?4@< E?98G9F CB87BFB6<FP 4A4?<;4FBD, GC4>B64FP 
< BFCD46<FP 97B CD98CD<SF<R-<;7BFB6<F9?R 8?S BEGM9EF6?9A<S D9@BAF4. 



35 

 

3.3 &9IA<K9E>B9 B5E?G:<64A<9 EBEF46AOI K4EF9= 
 

3.3.1 �A9LA<= BE@BFD 
 

#D< CDB6989A<< 6A9LA97B BE@BFD4 4A4?<;4FBD4 CDB69DSRF: 
 BFEGFEF6<9 @9I4A<K9E><I CB6D9:89A<= 84FK<>4 ><E?BDB8AB7B < 5?B>4 

CD9B5D4;B64F9?PAB7B; 
 J9?BEFABEFP D4;N9@B6, >ABCB>, EB98<A<F9?PAOI >459?9=; 
 CD46<?PABEFP < K9F>BEFP @4D><DB6><. 

 

 

3.3.2 Ч<EF>4 EBEF46AOI K4EF9= 4A4?<;4FBD4 
 

3.3.2.1 +<EF>G A4DG:AB= CB69DIABEF< 5?B>4 CD9B5D4;B64F9?PAB7B, 6 E?G-
K49 ;47DS;A9A<S, CDB<;6B8<FP E <ECB?P;B64A<9@ @S7><I @BRM<I ED98EF6 E CB-
E?98GRM<@ BK<M9A<9@ @S7>B= F>4APR, E@BK9AAB= 6 8<EF<??<DB64AAB= 6B89. 

#$��"%&�$��!��: !� �"#'%��&0 CBC484A<S 6?47< 6AGFDP 
5?B>4 CD9B5D4;B64F9?PAB7B! 

 
П D 8 < 9 ч 4 = 8 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. 
 

3.3.2.2 �?S BK<EF>< @9@5D4AO 84FK<>4 99 @B:AB CDBF9D9FP 64F>B=, E@BK9A-
AB= 6 EC<DF9.  B:AB F4>:9 CB7DG;<FP 84FK<> @9@5D4AB= 6 E?45O= D4EF6BD (2 %) 

E9DAB= ><E?BFO A4 6D9@S B>B?B 1 K, CBE?9 K97B CDB@OFP 97B 6 CDBFBKAB= 6B89. 
3.3.2.3 "K<EF>4 C?4F<AB6B7B Q?9>FDB84, 6 E?GK49 A9B5IB8<@BEF<, BEG-

M9EF6?S9FES EA4K4?4 @S7>B= F>4APR, E@BK9AAB= EC<DFB@, ;4F9@ − EGIB= F>4-
APR. 

 

�!� �!��: !� Ч�%&�&0 1���&$"�/ ��$����!/ �  �-
&�$���� �! 

 

#BE?9 BK<EF>< Q?9>FDB8B6 CDB@OFP 84FK<> 6 8<EF<??<DB64AAB= 6B89. 
 

 

3.3.3 #DB69D>4 HGA>J<BA<DB64A<S 4A4?<;4FBD4  
 

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

$9;G?PF4F CDB69D>< EK<F4RF G8B6?9F6BD<F9?PAO@, 9E?< CD< A4:4F<< 
>ABC>< « » <?< « » C9D9>?RK49FES >4A4? <A8<>4J<<. 
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3.3.4 �4@9A4 G;?4 @9@5D4AAB7B < Q?9>FDB?<F4 1� 
 

�!� �!��: #D< E5BD>9 <?< D4;5BD>9 84FK<>4 CDB69D<FP EBEFBS-
A<9 >B?PJ4 GC?BFA<F9?PAB7B 011-014-19 < �� �!�&0 97B CD< A9B5IB8<-
@BEF< 6 EBBF69FEF6<< E C. 3.3.5! 

 

� CDBJ9EE9 Q>EC?G4F4J<< >B?<K9EF6B Q?9>FDB?<F4 6 84FK<>9 @B:9F 
G@9APL4FPES <;-;4 6OF9>4A<S K9D9; @<>DBBF69DEF<S 6 @9@5D4A9 ?<5B CD< 
A4DGL9A<< 79D@9F<KABEF< 84FK<>4, 4 <@9AAB CD< @9I4A<K9E>B@ CB6D9:89A<< 
(FD9M<A4I, CDB>B?4I, 6OFS7<64A<<) @9@5D4AAB7B G;?4. 

#D<;A4>< CB6D9:89A<= @9@5D4AO: 
 6OF9>4A<9 Q?9>FDB?<F4; 
 A9EF45<?PABEFP CB>4;4A<= 4A4?<;4FBD4; 
 5B?PL<9 CB>4;4A<S 6 AG?96B@ D4EF6BD9; 
 5B?PLB9 6D9@S D947<DB64A<S CD< <;@9D9A<< �$�. 

';9? @9@5D4AAO= 6IB8<F 6 >B@C?9>F ;4C4EAOI K4EF9= �$16.12.500. 

1?9>FDB?<F 1� 6IB8<F 6 >B@C?9>F <AEFDG@9AF4 < CD<A48?9:ABEF9= 
�$16.02.600. 

';9? @9@5D4AAO= <;B5D4:9A A4 D<EGA>9 3.1. 
 

 

 

 

 

 

 

 

 

 

 
 

 

 <EGAB> 3.1 – #;9? @9@5D4AAO= �404 
 

�?S ;4@9AO Q?9>FDB?<F4 < G;?4 @9@5D4AAB7B E?98G9F: 
 D4ECB?B:<FP 84FK<> 69DF<>4?PAB @9@5D4AB= 6A<;; 
 BF69DAGFP BF 6AGFD9AA97B >BDCGE4 @9@5D4AAO= G;9?; 
 BCB?BEAGFP 84FK<> 8<EF<??<DB64AAB= 6B8B=; 
 ;4CB?A<FP 84FK<> Q?9>FDB?<FB@ 6 EBBF69FEF6<< E C. 2.3.3.2 < GEF4AB-

6<FP CD< A9B5IB8<@BEF< AB6O= @9@5D4AAO= G;9?; 
 6O89D:4FP 84FK<> A4 6B;8GI9 6 F9K9A<9 A9 @9A99 1 K; 
 CDB69EF< CDB69D>G A<:A9= FBK>< 8<4C4;BA4 <;@9D9A<S (C. 2.3.4); 

 CDB69EF< 7D48G<DB6>G 84FK<>4 ><E?BDB8AB7B CB 4F@BEH9DAB@G 6B;8GIG 
(C. 2.3.5). 

';9? 
@9@5D4AAO= 

 404 
�$16.12.150 

�<8 E @9EFAO@ D4;D9;B@ 

 9@5D4A4 
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3.3.5 �4@9A4 >B?PJ4 GC?BFA<F9?PAB7B 
 

� >BAEFDG>J<< 84FK<>4 <ECB?P;G9FES >B?PJB 011-014-19-2-7                 

�"%& 18829-2017 (D<EGAB> 1.2), >BFBDB9 <@99F B7D4A<K9AAO= D9EGDE. 
�4@9AG >B?PJ4 011-014-19-2-7 CDB<;6B8<FP 6 E?GK49 97B CB6D9:89A<S. 
�B?PJB 011-014-19-2-7 6IB8<F 6 >B@C?9>F ;4C4EAOI K4EF9= �$16.12.500. 
 

 

3.3.6 �4@9A4 E9F96OI CD98BID4A<F9?9= 
 

� C9D6<KAB= B5@BF>9 FD4AEHBD@4FBD4 C<F4A<S GEF4AB6?9AO 864 CD98B-
ID4A<F9?S C?46><I �#2�-1�(1�) E AB@<A4?PAO@ FB>B@ ED454FO64A<S 1 �. 

�4@9A4 CD98BID4A<F9?9= �#2�-1�(1�) CDB<;6B8<FES CBE?9 GEFD4A9A<S 
A9<ECD46ABEF9=, 6O;646L<I D4;DGL9A<9 CD98BID4A<F9?9=. 

 

�!� �!��: ��"� #$�"�$��"��&��0!/� �"���! �/&0 
"&��2Ч�! "& %�&� #�&�!�3! 

 

$4ECB?B:9A<9 CD98BID4A<F9?9= CB8 BF><8O64RM9=ES >DOL>B= 5?B>4 
CD9B5D4;B64F9?PAB7B – 6 EBBF69FEF6<< E D<EGA>B@ 2.5. 

 

 

 

4 �" #���& #"%&���� 

 

4.1 �B@C?9>F CBEF46>< 4A4?<;4FBD4 EBBF69FEF6G9F F45?<J9 4.1. 
"45?<J4 4.1 

!4<@9AB64A<9 "5B;A4K9A<9 �B?<K9EF6B 
1 �?B> CD9B5D4;B64F9?PAO= (E DB;9F>B= �$16.01.400) �$16.01.000 1 

2 �4FK<> ><E?BDB8AO=:  6* 

− ��-404; �$16.02.000  

− ��-404/1. �$16.02.000-01  

3 'EFDB=EF6B 8?S 7D48G<DB6>< �-404 �$16.04.000 1** 

4 �459?P 7D48G<DB6>< �404.1 �$16.01.910 1 

5 �459?P CB69DBKAO= �404.0,5 �$16.01.920 1 

6 $G>B6B8EF6B CB Q>EC?G4F4J<< �$16.00.000$1 1 

* &<C 84FK<>B6 < >B?<K9EF6B CB EB7?4EB64A<R E ;4>4;K<>B@. 
** #B EB7?4EB64A<R E ;4>4;K<>B@. 

 

4.2 �B@C?9>F CBEF46>< >4:8B7B 84FK<>4 ><E?BDB8AB7B EBBF69FEF6G9F             
F45?<J9 4.2. 
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"45?<J4 4.2 

!4<@9AB64A<9 "5B;A4K9A<9 �B?<K9EF6B 
1 �4FK<> ><E?BDB8AO=:  1 

 ��-404; �$16.02.000  

 ��-404/1. �$16.02.000-01  

2 �EF46>4 >459?PA4S ��404.L** �$16.02.300 1* 

3 �B@C?9>F @BAF4:AOI K4EF9=: �$16.02.400 1 

 89D:4F9?P 84FK<>4 − 1 LF.; �$16.02.410  

 C9A4? @B8G?S FB>B6B7B 6OIB84 − 1 LF.; �$16.02.420  

 BF6B8 (6B8BBF6B8 1/2 8R=@4) − 1 LF. –  

4 �B@C?9>F ;4C4EAOI K4EF9=: �$16.12.500 1 

 G;9? @9@5D4AAO=  404 − 2 LF.; �$16.12.150  

 >B?PJB 011-014-19-2-7 �"%& 18829-2017 − 1 LF. –  

5 �B@C?9>F <AEFDG@9AF4 < CD<A48?9:ABEF9=: �$16.02.600 1 

 Q?9>FDB?<F 1� (9@>BEFP 50 E@3) − 1 LF.; �$47.05.100  

 BF69DF>4 4 @@ − 1 LF.; –  

 LCD<J 5 E@3 − 1 LF. –  

6 $B;9F>4 $%4&� E >B:GIB@ – 1*** 

* #B EB7?4EB64A<R E ;4>4;K<>B@. 
** �?<A4 L CB EB7?4EB64A<R E ;4>4;K<>B@. 
*** #BEF46?S9FES CD< BFEGFEF6<< 6 >B@C?9>F9 CBEF46>< 4A4?<;4FBD4 6EF46>< >4-

59?PAB= ��404.L. 

 

4.3 #9D9K9AP <;89?<=, CD<@9AS9@OI E 4A4?<;4FBDB@ < CBEF46?S9@OI CB 
BF89?PAB= ;4S6>9, CD<6989A 6 F45?<J9 4.3. 

"45?<J4 4.3 

!4<@9AB64A<9 "5B;A4K9A<9 
�B@C?9>F I<@<K9E><I D94>F<6B6 8?S CD<7BFB6?9A<S «AG?96B7B» D4EF6BD4: �$20.20.000 
− H?4>BA E A4FD<9@ E9DA<EFB><E?O@ (@4EE4 A9FFB 12,5 7) – 1 LF.; – 
− H?4>BA E >B54?PFB@ I?BD<EFO@ 6-6B8AO@ (@4EE4 A9FFB 1 7) – 1 LF. – 

 

 

 

5 %$��%&�� �� �$�!�3, �!%&$' �!& � #$�!��-
���!"%&� 

 

 

�?S CDB6989A<S D45BF CB >BAFDB?R < F9>GM9@G B5E?G:<64A<R 4A4?<;4-
FBD4 FD95GRFES E?98GRM<9 <AEFDG@9AFO < CD<A48?9:ABEF<, A9 6IB8SM<9 6 
>B@C?9>F CBEF46>< 4A4?<;4FBD4: 

 F9D@B@9FD E J9AB= 89?9A<S A9 5B?99 0,2 ð%; 
 54DB@9FD-4A9DB<8 ��  -1; 

 A4FD<= E9DA<EFB><E?O= �"%& 195-77, K.8.4.; 
 >B54?PF I?BD<EFO= 6-6B8AO= �"%& 4525-77, K.8.4.; 
 >B?54 �!-100-19/26. 
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6  �$��$"��� 
 

 

!4 C9D98A9= C4A9?< 4A4?<;4FBD4 A4A9E9AB A4<@9AB64A<9 CD<5BD4 < FB-
64DAO= ;A4>. 

!4 5B>B6B= CB69DIABEF< 4A4?<;4FBD4 G>D9C?9A4 F45?<K>4, A4 >BFBDB= 
A4A9E9AO: 

 A4<@9AB64A<9, F<C, @B89?P, @B8<H<>4J<S <;89?<S; 
 FB64DAO= ;A4> CD98CD<SF<S-<;7BFB6<F9?S; 
 A4<@9AB64A<9 EFD4AO-<;7BFB6<F9?S; 
 ;A4> B5 GF69D:89A<< F<C4; 
 CBDS8>B6O= AB@9D 4A4?<;4FBD4; 
 7B8 6OCGE>4. 
!4 A<:A9= CB69DIABEF< 4A4?<;4FBD4 65?<;< 66B84 E9F96B7B >459?S 

G>D9C?9A4 F45?<K>4, A4 >BFBDB= A4A9E9AO DB8 FB>4, A4CDS:9A<9 < CBFD95?S9-
@4S @BMABEFP 4A4?<;4FBD4. 

!4 GC4>B6BKAB= >BDB5>9 A4A9E9AO @4A<CG?SJ<BAAO9 ;A4><: «)DGC>B9. 
"EFBDB:AB», «�9D9KP BF 6?47<» < «�9DI». !4 GC4>B6BKAB= >BDB5>9 A4>?99A4 
QF<>9F>4, EB89D:4M4S A4<@9AB64A<9 < GE?B6AB9 B5B;A4K9A<9 4A4?<;4FBD4, 84FG 
GC4>B6><, FB64DAO= ;A4>, F9?9HBAO, 48D9E < A4<@9AB64A<9 CD98CD<SF<S-
<;7BFB6<F9?S. 

 

 

 

7 '#��"��� 
 

 

%BEF46AO9 K4EF< 4A4?<;4FBD4 G>?48O64RFES 6 >4DFBAAGR >BDB5>G 6 CB-
?<QF<?9AB6OI C4>9F4I. 

� BF89?PAO9 C4>9FO G>?48O64RFES: 
 5?B> CD9B5D4;B64F9?PAO=; 
 >4:8O= 84FK<> ><E?BDB8AO= ��-404 (��-404/1), 6IB8SM<= 6 >B@C?9>F 

CBEF46><; 
 >B@C?9>F <AEFDG@9AF4 < CD<A48?9:ABEF9=; 
 >B@C?9>FO ;4C4EAOI K4EF9= > 84FK<>4@; 
 >B@C?9>FO @BAF4:AOI K4EF9=; 
 DG>B6B8EF6B CB Q>EC?G4F4J<< < GC4>B6BKA4S 698B@BEFP. 
#DBEFD4AEF6B @9:8G C4>9F4@< < EF9A>4@< >BDB5>< ;4CB?AS9FES 4@BDF<-

;4J<BAAO@ @4F9D<4?B@. 
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8 %����&��0%&�" "� '#��"�/��!�� 

 

 

�A4?<;4FBD D4EF6BD9AAB7B ><E?BDB84  �$�-404 &' 26.51.53-009-39232169-2018 

№ __________________________________________________________________ 

84FK<>< ><E?BDB8AO9 
��-404 № __________________________________________________________ 
��-404/1 № _________________________________________________________ 

GC4>B64A """ «��"$» EB7?4EAB FD95B64A<S@, CD98GE@BFD9AAO@ 6 89=EF6GR-
M9= F9IA<K9E>B= 8B>G@9AF4J<<. 
 

 

_________________        _________________             __________________ 
8B?:ABEFP                                    ?<KA4S CB8C<EP                                   D4EL<HDB6>4 CB8C<E< 

 

«_____»_________________ 20____ 7. 
 

 

 

9 %����&��0%&�" " #$�� �� 

 

 

�A4?<;4FBD D4EF6BD9AAB7B ><E?BDB84  �$�-404 &' 26.51.53-009-39232169-2018 

№ __________________________________________________________________ 

84FK<>< ><E?BDB8AO9 
��-404 № __________________________________________________________ 

��-404/1 № _________________________________________________________ 

<;7BFB6?9A < CD<ASF 6 EBBF69FEF6<< E B5S;4F9?PAO@< FD95B64A<S@< 7BEG84D-
EF69AAOI EF4A84DFB6, 89=EF6GRM9= F9IA<K9E>B= 8B>G@9AF4J<9= < CD<;A4A 
7B8AO@< 8?S Q>EC?G4F4J<<. 
 

�4K4?PA<> �"К 

 

 .#.    __________________     _______________________ 
?<KA4S CB8C<EP           D4EL<HDB6>4 CB8C<E< 

 

«_____»_______________ 20____ 7. 
 

 



41 

 

10 %����!�3 " #"��$�� (�����$"���) 
 

 

�?S CD<@9A9A<S 6 EH9D9 7BEG84DEF69AAB7B D97G?<DB64A<S B59EC9K9A<S 
98<AEF64 <;@9D9A<= 4A4?<;4FBDO CD< 6OCGE>9 <; CDB<;6B8EF64, CBE?9 D9@BAF4 
< CD< Q>EC?G4F4J<< 8B?:AO CB869D74FPES CB69D>9. #B69D>G 4A4?<;4FBDB6 BEG-
M9EF6?SRF BD74AO �BEG84DEF69AAB= @9FDB?B7<K9E>B= E?G:5O <?< 4>>D98<FB-
64AAO9 6 GEF4AB6?9AAB@ CBDS8>9 RD<8<K9E><9 ?<J4 < <A8<6<8G4?PAO9 CD98-
CD<A<@4F9?<.  

#B69D>4 CDB<;6B8<FES 6 EBBF69FEF6<< E 8B>G@9AFB@ «�A4?<;4FBD D4E-
F6BD9AAB7B ><E?BDB84  �$�-404.  9FB8<>4 CB69D><», CD<?B:9A<9 �. 

 9:CB69DBKAO= <AF9D64? 1 7B8. 
 

�!� �!��: �4FK<>< ><E?BDB8AO9 ��-404 < ��-404/1 CD<A<@4RF-
ES BF CB?P;B64F9?9= 8?S CDB6989A<S CB69D>< 4A4?<;4FBDB6 (6 FB@ K<E?9 
8?S D9@BAF4) FB?P>B 6 BK<M9AAB@ BF 7DS;< 6<89! 

 

"45?<J4 10.1 

#B69D>4 
(>4?<5DB6>4) 

�4F4 
CDB6989A<S 

�B?:ABEFP, 
(�" 

#B8C<EP, 
C9K4FP 

%DB> BK9D98AB= 
CB69D>< 

(>4?<5DB6><) 
#B69D>4 ___/___/___   ___/______ 
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�DB8B?:9A<9 F45?<JO 10.1 

#B69D>4 
(>4?<5DB6>4) 

�4F4 
CDB6989A<S 

�B?:ABEFP, 
(�" 

#B8C<EP, 
C9K4FP 

%DB> BK9D98AB= 
CB69D>< 

(>4?<5DB6><) 
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11 ��$�!&��!/� "�3��&��0%&�� 

 

 

11.1 �;7BFB6<F9?P 74D4AF<DG9F EBBF69FEF6<9 4A4?<;4FBD4 FD95B64A<S@ 
F9IA<K9E><I GE?B6<= CD< EB5?R89A<< CBFD95<F9?9@ GE?B6<= FD4AECBDF<DB64-
A<S, ID4A9A<S < Q>EC?G4F4J<<, GEF4AB6?9AAOI 6 A4EFBSM9@ DG>B6B8EF69. 

11.2 �4D4AF<=AO= EDB> Q>EC?G4F4J<< 4A4?<;4FBD4, CBEF46?S9@B7B CB 
F9DD<FBD<< $BEE<=E>B= (989D4J<<, − 48 @9ESJ96 E @B@9AF4 BF7DG;>< EB E>?484 
CD98CD<SF<S-<;7BFB6<F9?S (E GK9FB@ ;4@9AO <;89?<= E B7D4A<K9AAO@ D9EGDEB@ 
< D4EIB8AOI @4F9D<4?B6), 9E?< <AB9 A9 GEF4AB6?9AB 8B7B6BDB@. 

11.3 �4D4AF<=AO= EDB> Q>EC?G4F4J<< 4A4?<;4FBD4, CBEF46?S9@B7B A4  
Q>ECBDF, − 12 @9ESJ96 EB 8AS 66B84 6 Q>EC?G4F4J<R, AB A9 5B?99 18 @9ESJ96 E 
@B@9AF4 BF7DG;>< EB E>?484 CD98CD<SF<S-<;7BFB6<F9?S (E GK9FB@ ;4@9AO <;89-
?<= E B7D4A<K9AAO@ D9EGDEB@ < D4EIB8AOI @4F9D<4?B6). 

11.4 �;7BFB6<F9?P B5S;4A 6 F9K9A<9 74D4AF<=AB7B EDB>4 59EC?4FAB D9-
@BAF<DB64FP 4A4?<;4FBD CD< 6OIB89 97B <; EFDBS, ?<5B CD< GIG8L9A<< F9IA<-
K9E><I I4D4>F9D<EF<> A9 CB 6<A9 CBFD95<F9?S. 

11.5 �4D4AF<=AO9 B5S;4F9?PEF64 CD9>D4M4RFES CD<: 
− A4DGL9A<< GE?B6<= FD4AECBDF<DB64A<S, ID4A9A<S < Q>EC?G4F4J<< 4A4-

?<;4FBD4, GEF4AB6?9AAOI 6 DG>B6B8EF69 CB Q>EC?G4F4J<<; 
− A4DGL9A<< CD98GE@BFD9AAOI 74D4AF<=AOI C?B@5; 

− A4?<K<< CD<;A4>B6 A9E4A>J<BA<DB64AAB7B D9@BAF4; 
− @9I4A<K9E><I CB6D9:89A<SI. 
11.6 � 74D4AF<=AO= D9@BAF CD<A<@49FES 4A4?<;4FBD 6 GC4>B6>9, B59EC9-

K<64RM9= EBID4AS9@BEFP 4A4?<;4FBD4 CD< 97B FD4AECBDF<DB64A<< < ID4A9A<<, 
6 >B@C?9>F9 E DG>B6B8EF6B@ CB Q>EC?G4F4J<< A4 4A4?<;4FBD < BD<7<A4?B@ D9-
>?4@4J<<. 

11.7 �4D4AF<=AO9 B5S;4F9?PEF64 A9 D4ECDBEFD4ASRFES A4 D4EIB8AO9 @4-
F9D<4?O < 89F4?< E B7D4A<K9AAO@ D9EGDEB@, CB869D:9AAO9 <;ABEG CD< ABD-
@4?PAB= Q>EC?G4F4J<< 4A4?<;4FBD4: 

− Q?9>FDB?<F 1�; 

− G;9? @9@5D4AAO=  404; 

− >B?PJB 011-014-19-2-7; 

− LCD<J. 
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12 %����!�3 " $���� �&�3% 
 

 

12.1 � E?GK49 B5A4DG:9A<S A9>B@C?9>FABEF< CD< CB?GK9A<< 4A4?<;4FBD4 
CBFD95<F9?P 8B?:9A CD98NS6<FP D9>?4@4J<R CB 48D9EG: 

E-mail:   market@vzor.nnov.ru 

&9?9HBA/H4>E:  (831) 282-98-00 

#BKFB6O= 48D9E:  603000 7. !. !B67BDB8, 4/S 80, """ «��"$». 
 

12.2 � E?GK49 6OS6?9A<S A9<ECD46ABEF< 6 C9D<B8 74D4AF<=AB7B EDB>4 CB-
FD95<F9?P 8B?:9A CD98NS6<FP D9>?4@4J<R CB 48D9EG: 

E-mail:   service@vzor.nnov.ru 

&9?9HBA/H4>E:  (831) 282-98-02 

#BKFB6O= 48D9E: 603000 7. !. !B67BDB8, 4/S 80, """ «��"$». 
 

12.3 $9>?4@4J<S CD98NS6?S9FES C<EP@9AAB E G>4;4A<9@ A9>B@C?9>FABEF< 
<?< A9<ECD46ABEF<. 
 

 

 

13 %����!�3 " %"��$��!�� �$��"&�!!/%       

 �&���"� 
 

 

� >BAEFDG>J<< >4:8B7B <; 84FK<>B6 ><E?BDB8AOI 4A4?<;4FBD4 <ECB?P;B-
64AO 8D47BJ9AAO9 @9F4??O: 

 E9D95DB  CDB6B?B>4 %D 99,99 & 0,5 �"%& 7222-2014 – 320 @7; 
 C?4F<A4  CDB6B?B>4 #? 99,93 & 1,0 # �"%& 18389-2014 − 150 @7. 
 

 

 

14 &$�!%#"$&�$"��!�� � %$�!�!�� 
 

 

14.1 &D4AECBDF<DB64A<9 4A4?<;4FBDB6 6 GC4>B6>9 CD98CD<SF<S-
<;7BFB6<F9?S 6 ;4>DOFB@ :9?9;AB8BDB:AB@ <?< 46FB@B5<?PAB@ FD4AECBDF9 6 
GE?B6<SI ID4A9A<S 5 CB �"%& 15150-69 CD< F9@C9D4FGD9 BF @<AGE 20 8B             
C?RE 50 °%. 

14.2 )D4A9A<9 4A4?<;4FBDB6 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?B-
K<, 47D9EE<6AOI 74;B6 < 8DG7<I 6D98AOI CD<@9E9=, 6O;O64RM<I >BDDB;<R. 
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#$��"��!�� � 

(B5S;4F9?PAB9) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�!�����&"$ $�%&�"$�!!"�" ��%�"$"�� 

 �$�-404 

 

 9т>8<>4 ?>69@>< 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7. !<:=<= !>67>@>8 

�4D97<EFD<DB64A 6 �BEG84DEF69AAB@ D99EFD9 ED98EF6 <;@9D9A<= CB8 № 32762-12 
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�.1 "5?4EFP CD<@9A9A<S 
 

 

 

!4EFBSM4S @9FB8<>4 D4ECDBEFD4AS9FES A4 4A4?<;4FBD D4EF6BD9AAB7B ><E-
?BDB84  �$�-404, CD98A4;A4K9AAO9 8?S <;@9D9A<S @4EEB6B= >BAJ9AFD4J<< 
D4EF6BD9AAB7B 6 6B89 ><E?BDB84 (�$�) < GEF4A46?<649F @9FB8O < ED98EF64 <I 
C9D6<KAB= < C9D<B8<K9E>B= CB69D><. 

 

 9:CB69DBKAO= <AF9D64? B8<A 7B8. 
 

 

 

�.2 �ECB?P;G9@O9 ABD@4F<6AO9 8B>G@9AFO 

 

 

 

$ 50.2.045-2005 «�BEG84DEF69AA4S E<EF9@4 B59EC9K9A<S 98<AEF64 <;@9-
D9A<=. �A4?<;4FBDO D4EF6BD9AAB7B 6 6B89 ><E?BDB84.  9FB8<>4 CB69D><». 

$ � 51-2002 «�BEG84DEF69AA4S E<EF9@4 B59EC9K9A<S 98<AEF64 <;@9D9-
A<=. �B>G@9AFO A4 @9FB8<>< CB69D>< ED98EF6 <;@9D9A<=. "EAB6AO9 CB?B:9-
A<S». 

 

 

 

�.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< <;@9D9A<< �$� CD< F9@C9D4FGD9 4A4?<;<DG9@B= ED98O (20,0 ± 0,2) ð%            
< F9@C9D4FGD9 B>DG:4RM97B 6B;8GI4 (20 ± 5) ð% 8B?:AO 5OFP, 
@7/8@3&&&&................................................................................ ± (0,05 + 0,04C), 

789 C – ;89EP < 84?99 CB F9>EFG  <;@9DS9@B9 ;A4K9A<9 �$� (<?< EBBF69F-
EF6GRM99 9@G ;A4K9A<9 FB>4). 

#D989?O 8BCGE>49@B= BEAB6AB= 45EB?RFAB= CB7D9LABEF< 4A4?<;4FBD4 
CD< CD9B5D4;B64A<< �$� 6 6OIB8AB= FB> 4A4?<;4FBD4 CD< F9@C9D4FGD9 4A4?<-
;<DG9@B= ED98O (20,0 ± 0,2) ð% < F9@C9D4FGD9 B>DG:4RM97B 6B;8GI4 (20 ± 5) ð% 
8B?:AO 5OFP, @� &&&&&..&&&&&&.&&..&&..... ± (0,05 + 0,035I6OI). 
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�.4 "C9D4J<< CB69D>< 

 

 

 

#D<  CDB6989A<<  CB69D><  6OCB?ASRF  BC9D4J<<,  G>4;4AAO9   6   F45?<-
J9 �.4.1. 

"45?<J4 �.4.1 

!4<@9AB64A<9 BC9D4J<< !B@9D4 
CC. 

@9FB8<>< 

!9B5IB8<@BEFP CDB6989A<S 
BC9D4J<< CD< 

C9D6<KAB= 
CB69D>9 

C9D<B8<K9E>B= 
CB69D>9 

1 �A9LA<= BE@BFD  + + 

2 "CDB5B64A<9  + + 

3 #DB69D>4 «AG?S» 4A4?<;4FBD4  + + 

4 "CD989?9A<9 BEAB6AB= 45EB?RFAB= 
CB7D9LABEF< 4A4?<;4FBD4 CD< <;@9-
D9A<< �$� 

 + + 

5 "CD989?9A<9 BEAB6AB= 45EB?RFAB= 
CB7D9LABEF< CD9B5D4;B64A<S <;@9-
D9AAB7B ;A4K9A<S �$� 6 6OIB8AB= 
FB> 4A4?<;4FBD4 

 + + 

П D 8 < 9 ч 4 = 8 9 – �A4> «+» B;A4K49F, KFB BC9D4J<R CDB6B8SF. 
 

 

 

�.5 %D98EF64 CB69D>< 

 

 

 

%D98EF64 <;@9D9A<S, D94>F<6O, @4F9D<4?O, CD<@9AS9@O9 CD< CB69D>9, 
G>4;4AO 6 F45?<J9 �.5.1. 

"45?<J4 �.5.1 

!4<@9AB64A<9 < F<C BEAB6AB7B <?< 6ECB@B74F9?PAB7B ED98EF64  
CB69D><; B5B;A4K9A<9 ABD@4F<6AB7B 8B>G@9AF4, D97?4@9AF<DGR-
M97B F9IA<K9E><9 FD95B64A<S < (<?<) @9FDB?B7<K9E><9 < BEAB6AO9 

F9IA<K9E><9 I4D4>F9D<EF<>< ED98EF64 CB69D>< 

!B@9D 
CGA>F4 
@9FB8<>< 
CB69D>< 

�<7DB@9FD CE<IDB@9FD<K9E><= F<C4 ��&-1 

�<4C4;BA <;@9D9A<S BFABE<F9?PAB= 6?4:ABEF< 6B;8GI4 
BF 20 8B 90 %.�5EB?RFA4S CB7D9LABEFP <;@9D9A<S ± 7 %. 

�.8 

�4DB@9FD-4A9DB<8 ��  -1 &'-25-04-15-13-79; 

8<4C4;BA <;@9DS9@B7B 846?9A<S BF 80 8B 106 >#4, 
CD989? 8BCGE>49@B= BEAB6AB= 45EB?RFAB= CB7D9LABEF< ±0,2 >#4 

�.8 
�.10.4 
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�DB8B?:9A<9 F45?<JO �.5.1 

!4<@9AB64A<9 < F<C BEAB6AB7B <?< 6ECB@B74F9?PAB7B ED98EF64  
CB69D><; B5B;A4K9A<9 ABD@4F<6AB7B 8B>G@9AF4, D97?4@9AF<DGR-
M97B F9IA<K9E><9 FD95B64A<S < (<?<) @9FDB?B7<K9E><9 < BEAB6AO9 

F9IA<K9E><9 I4D4>F9D<EF<>< ED98EF64 CB69D>< 

!B@9D 
CGA>F4 
@9FB8<>< 
CB69D>< 

 G?PF<@9FD J<HDB6B= �$$�-305 

�ECB?P;G9@O= CD989? <;@9D9A<S C9D9@9AAB7B A4CDS:9A<S 400 �; 
BEAB6A4S 45EB?RFA4S CB7D9LABEFP <;@9D9A<S, �: 
± (0,007) + 0,05), 
789 ) − <;@9D9AAB9, ;A4K9A<9 C9D9@9AAB7B A4CDS:9A<S, �. 
�ECB?P;G9@O= CD989? <;@9D9A<S E<?O CBEFBSAAB7B FB>4 40 @�; 
BEAB6A4S 45EB?RFA4S CB7D9LABEFP <;@9D9A<S, @�: 
± (0,002) + 0,004), 
789 ) – <;@9D9AAB9 ;A4K9A<9 E<?O CBEFBSAAB7B FB>4, @� 

�.8 

�<E?BDB8AB-4;BFAO9 
CB69DBKAO9 74;B6O9 E@9E< (#�%) &'-16-2956-2001 

�%" 3722-87, B5N9@A4S 8B?S ><E?BDB84 BF 2,50 8B 3,93 %; 
�%" 3726-87 B5N9@A4S 8B?S ><E?BDB84 BF 10,4 8B 12,3 % 

�.10.4 

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

&' 4211-041-44229117-2005 

�<4C4;BA <;@9D9A<S BF @<AGE 50 8B C?RE 300 ð%, 
CB7D9LABEFP <;@9D9A<S ±0,05 ð% 

�.10.4 

%9>GA8B@9D @9I4A<K9E><= %"%CD-25-2-000 

&' 25-1894.003-90 

�.10.3 

&9D@BEF4F :<8>BEFAO= &�-&%-01/26 

�<4C4;BA D97G?<DB64A<S F9@C9D4FGDO BF 10 8B 100 ð%. 
#B7D9LABEFP CB889D:4A<S F9@C9D4FGDO A9 5B?99 ñ0,1 ð%. 

�.10.4 

$BF4@9FD $ -� 0,063 �'3 �"%& 13045-81 �.10.4 
 <>DB>B@CD9EEBD �1!-4 �"%& 14087-80 �.10.4 
%F4>4A J<?<A8D<K9E><= %*-5 �"%& 23932-79� �.10.3 
#BEG84 @9DA4S ?45BD4FBDA4S EF9>?SAA4S �"%& 1770-74 �.10.3 
!4FD<= E9DA<EFB><E?O=, K.8.4. �"%& 195-77 �.10.3 
�B54?PF I?BD<EFO= 6-6B8AO= K.8.4. �"%& 4525-77 �.10.3 
�B84 8<EF<??<DB64AA4S �"%& 6709-72 �.10.3 

�.10.4 
&DG5>4 @98<J<AE>4S CB?<6<A<?I?BD<8A4S # -1/42 

162, L=60 @@ 

�.10.4 

П D 8 < 9 ч 4 = 8 я 

1 �BCGE>49FES CD<@9A9A<9 8DG7<I ED98EF6 <;@9D9A<S, A9 CD<6989AAOI 6 
C9D9KA9, AB B59EC9K<64RM<I BCD989?9A<9 @9FDB?B7<K9E><I I4D4>F9D<EF<> E 
A9B5IB8<@B= FBKABEFPR. 

2 �?S <;@9D9A<S F9@C9D4FGDO 8BCGE>49FES CD<@9A9A<9 8DG7<I ED98EF6 
<;@9D9A<S E CB7D9LABEFPR <;@9D9A<S A9 IG:9 ±0,1 ð%. 



49 

 

�.6 &D95B64A<S > >64?<H<>4J<< CB69D<F9?9= 

 

 

 

� CDB6989A<R CB69D>< 4A4?<;4FBDB6 8BCGE>4RFES ?<J4, 4FF9EFB64AAO9 6 
>4K9EF69 CB69D<F9?9= 6 B5?4EF< <;@9D9A<S H<;<>B-I<@<K9E>B7B EBEF464 < 
E6B=EF6 69M9EF6, <@9RM<9 6OEL99 <?< ED98A9F9IA<K9E>B9 B5D4;B64A<9, BCOF 
D45BFO 6 I<@<K9E><I ?45BD4FBD<SI A9 @9A99 7B84, 6?489RM<9 F9IA<>B= CBF9A-
J<B@9FD<K9E><I < 4@C9DB@9FD<K9E><I <;@9D9A<= < <;GK<6L<9 A4EFBSMGR @9-
FB8<>G CB69D><. 

 

 

 

�.7 &D95B64A<S 59;BC4EABEF< 

 

 

 

#D< CDB6989A<< CB69D>< 8B?:AO EB5?R84FPES FD95B64A<S F9IA<>< 59;-
BC4EABEF<: 

 CD< D45BF9 E I<@<K9E><@< D94>F<64@< − CB �"%& 12.1.007-76 <          
�"%& 12.4.021-75; 

 CD< D45BF9 E Q?9>FDBGEF4AB6>4@< − CB �"%& $ 12.1.019-2009 <                   
�"%& 12.2.007.0-75. 

�B?:AO EB5?R84FPES F4>:9 CD46<?4 D45BFO E 54??BA4@< E #�% CB8 846-
?9A<9@. 

#B@9M9A<9, 6 >BFBDB@ BEGM9EF6?S9FES CB69D>4, 8B?:AB EBBF69FEF6B64FP 
FD95B64A<S@ CB:4DAB= 59;BC4EABEF< CB �"%& 12.1.004-91 < <@9FP ED98EF64 
CB:4DBFGL9A<S CB �"%& 12.4.009-83. 

�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 $1. 
"5GK9A<9 CB69D<F9?9= CD46<?4@ 59;BC4EABEF< FDG84 8B?:AB CDB6B8<FPES CB 
�"%& 12.0.004-90. 

 

�!� �!��: ��#$�Щ��&%3 D45BF4 E 4A4?<;4FBDB@ CD< EASFOI 
>DOL>4I >BDCGE4 5?B>4 CD9B5D4;B64F9?PAB7B! 
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�.8 'E?B6<S CB69D>< 

 

 

 

#D< CDB6989A<< CB69D>< 8B?:AO EB5?R84FPES E?98GRM<9 GE?B6<S: 
– 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; 
– CB69DBKAO9 74;B6O9 E@9E< 8B?:AO 5OFP 6O89D:4AO CD< >B@A4FAB= 

F9@C9D4FGD9 A9 @9A99 10 K. 
�;@9D<F9?PAO9 CD<5BDO, A9EF4A84DFAB9 B5BDG8B64A<9 8B?:AO <@9FP 

BF@9F><, CB8F69D:84RM<9 <I 7B8ABEFP. 
 

 

 

�.9 #B87BFB6>4 > CB69D>9 
 

 

 

#9D98 CDB6989A<9@ CB69D>< CB87BF46?<64RF > D45BF9 4A4?<;4FBD 6 EBBF-
69FEF6<< E D4;89?B@ 2.3 DG>B6B8EF64 CB Q>EC?G4F4J<< �$16.00.000$1 < CDB6B-
8SF CDB69D>G F9IA<K9E>B7B EBEFBSA<S  4A4?<;4FBD4  6  EBBF69FEF6<<  E  D4;89-
?B@ 2.4 $G>B6B8EF64 CB Q>EC?G4F4J<< �$16.00.000$1. 

�;@9D<F9?PAO9 CD<5BDO, A9EF4A84DFAB9 B5BDG8B64A<9 8B?:AO <@9FP 
BF@9F><, CB8F69D:84RM<9 <I 7B8ABEFP, < CB87BFB6?9AO > D45BF9 6 EBBF69F-
EF6<< E FD95B64A<S@< <I F9IA<K9E>B= 8B>G@9AF4J<<. 

 

 

 

�.10 #DB6989A<9 CB69D>< 

 
 

�.10.1 �A9LA<= BE@BFD 
 

 

 

�A4?<;4FBD 8B?:9A 5OFP CD98EF46?9A A4 CB69D>G E DG>B6B8EF6B@ CB Q>E-
C?G4F4J<<, EB6@9M9AAO@ E C4ECBDFB@ (�$16.00.000$1). 

' 4A4?<;4FBD4 CDB69DSRF: 
 <ECD46ABEFP D4;N9@B6, >ABCB>, EB98<A<F9?PAOI >459?9=; 

 EBEFBSA<9 ?4>B>D4EBKAOI CB>DOF<=, CD46<?PABEFP < K9F>BEFP @4D><-
DB6><. 

�A4?<;4FBDO, <@9RM<9 89H9>FO, ;4FDG8ASRM<9 Q>EC?G4F4J<R, > 84?P-
A9=L9= CB69D>9 A9 8BCGE>4RF. 
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�.10.2 "CDB5B64A<9 
 

 

�.10.2.1 �DB69D>4 HGA>J<BA<DB64A<S 4A4?<;4FBD4 

 

 

 

#B8>?RK4RF 5?B> CD9B5D4;B64F9?PAO= > E9F<. �4FK<>< ><E?BDB8AO9 
D4;@9M4RF A4 6B;8GI9. 

#DB69DSRF D45BFBECBEB5ABEFP >ABCB> « », « ». 
$9;G?PF4FO CDB69D>< EK<F4RF G8B6?9F6BD<F9?PAO@<, 9E?< CD< >4:8B@ 

A4:4F<< ?R5B= <; >ABCB> CDB<EIB8<F CBBK9D98AB9 C9D9>?RK9A<9 >4A4?B6 <;-
@9D9A<S 4A4?<;4FBD4, CD< QFB@ ;47BD49FES EBBF69FEF6GRM<= 6>?RK9AAB@G >4-
A4?G E69FB8<B8AO= <A8<>4FBD. 

 

 

 

�.10.2.2 �DB69D>4 EBBF69FEF6<S �� 

 

 

�?S CDBE@BFD4 69DE<< #" C9D9IB8SF 6 EBBF69FEF6<< E C. 1.5.4.1 $1 > 
Q>D4AG <A8<>4J<< AB@9D4 69DE<< #" («02.00»). 

#9D9IB8SF 6 E?G:95AB9 @9AR (8BEFGC > E?G:95AB@G  �!2 C9D9849FES 
CD98EF46<F9?S@ GCB?AB@BK9AAOI BD74AB6 CB <I ;4CDBEG) < CDB69DSRF >BA-
FDB?PAGR EG@@G <ECB?AS9@B7B >B84. "A4 8B?:A4 EBBF69FEF6B64FP ;A4K9A<R 
«0I9%49». 

#DB69DSRF B59EC9K9A<9 ;4M<FO #" BF A9E4A>J<BA<DB64AAB7B 8BEFGC4 
(CDB69DSRF A4?<K<9 C?B@5<DB64A<S >D9C?9A<S ;4M<FAB= >DOL>< C?4FO 5?B>4 
CD9B5D4;B64F9?PAB7B). 

#D<5BDO, D9;G?PF4FO BCDB5B64A<S >BFBDOI A9 EBBF69FEF6GRF CD<6989A-
AO@ FD95B64A<S@, 5D4>GRF < > 84?PA9=L9= CB69D>9 A9 8BCGE>4RF. 

 

 

 

�.10.3 #DB69D>4 «AG?S» 4A4?<;4FBD4 
 

 

�.10.3.1 #B87BFB6>4 > <;@9D9A<S@ 

 

 

 

#D<7BF46?<64RF D4EF6BD A4FD<S E9DA<EFB><E?B7B A4FD<S Na2SO3 >BAJ9A-
FD4J<< 50 7/8@3 («AG?96B=» D4EF6BD) < D4EF6BD >B54?PF4 I?BD<EFB7B 6-6B8AB7B 
>BAJ9AFD4J<9= 2 7/8@3. 
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� EBEG8 9@>BEFPR 0,3-0,5 8@3 A4?<64RF D4EF6BD Na2S"3 F4><@ B5D4;B@, 
KFB5O 6OEBF4 :<8>BEF< 5O?4 6 8<4C4;BA9 BF 50 8B 70 @@, < BFEF4<64RF A9 @9-
A99 K4E4. �?S GE>BD9A<S CDBJ9EE4 89B>E<DB64A<S D4EF6BD4 8B546<FP 5 E@3 D4E-
F6BD4 >B54?PF4 I?BD<EFB7B 6-6B8AB7B. 

 

 

 

�.10.3.2 �OCB?A9A<9 <;@9D9A<= 

 

 

 

�>?RK4RF 4A4?<;4FBD. 
#B7DG:4RF 84FK<> 6 «AG?96B=» D4EF6BD, B8AB6D9@9AAB 6>?RK4RF E9>GA-

8B@9D. 
(<>E<DGRF CB>4;4A<S 4A4?<;4FBD4 CAG?P10, @7/8@3, K9D9; 10 @<A. 
 

 

 

�.10.3.3 "5D45BF>4 D9;G?PF4FB6 <;@9D9A<= 

 

 

 

$9;G?PF4FO CDB69D>< AG?S 4A4?<;4FBD4 EK<F4RF G8B6?9F6BD<F9?PAO@<, 
9E?< CB>4;4A<S K9D9; 10 @<A CBE?9 CB7DG:9A<S 84FK<>4 6 «AG?96B=» D4EF6BD 
!AG?P10, @7/8@3, A4IB8SFES 6 CD989?4I 

-0,050  !AG?P10  0,050. 

 

 

 

�.10.4 "CD989?9A<9 BEAB6AB= 45EB?RFAB= CB7D9LABEF< 4A4?<;4-
FBD4 CD< <;@9D9A<< �$�. 

 

 

 

� EBBF69FEF6<< E �"%& 22729-84 BEAB6AGR 45EB?RFAGR CB7D9LABEFP 
4A4?<;4FBD4 CD< <;@9D9A<< �$� BCD989?SRF 6 FD9I FBK>4I 8<4C4;BA4 <;@9D9-
A<S, D4ECB?B:9AAOI A4 A4K4?PAB@ (0-20 % BF 8<4C4;BA4), ED98A9@ (45-55 % BF 
8<4C4;BA4) < >BA9KAB@ (80-100 % BF 8<4C4;BA4) GK4EF>4I 8<4C4;BA4 <;@9D9A<=. 
�?S CDB69D>< <ECB?P;GRFES 8<EF<??<DB64AA4S 6B84 E G89?PAB= Q?9>FD<K9E>B= 
CDB6B8<@BEFPR A9 5B?99 5 @>%@/E@, A4EOM9AA4S ><E?BDB8B@ 6B;8GI4, 4 F4>:9 
><E?BDB8AB-4;BFAO9 CB69DBKAO9 74;B6O9 E@9E< (#�%). 
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�BAJ9AFD4J<< ><E?BDB84 6 #�% < 6 6B;8GI9, >BAJ9AFD4J<< D4EF6BD9AAB-
7B  ><E?BDB84,  EB;84649@O9  QF<@<  #�%  <   6B;8GIB@,   CD<6989AO   6   F45?<-
J9 �.10.1. 
"45?<J4 �.10.1 

№ 

FBK>< 
#4D4@9FDO ><E?BDB8AB-4;BFAB= 
CB69DBKAB= 74;B6B= E@9E< (#�%), 

6B;8GI4 

 4EEB64S 
>BAJ9AFD4J<S 
><E?BDB84 
CD< t=20 ðC, 

@7/8@3 

'K4EFB> 
8<4C4;BA4 
<;@9D9A<S, 

% BF 8<4C4;BA4 

1 

�%" 3722-87 

E B5N9@AB= 8B?9= ><E?BDB84 2,50-3,93 % 

(№ 1) 
1,1-1,70 0-20 

2 

�%" 3726-87 

E B5N9@AB= 8B?9= ><E?BDB84 10,4-12,3 % 

(№ 2) 
4,5-5,5 45-55 

3 
�B;8GI 100 % 6?4:ABEF<, 
E B5N9@AB= 8B?9= ><E?BDB84 20,95 % 

9,09 80-100 

 

 

 

�.10.4.1 �CD989?9A<9 CB7D9LABEF9= 4A4?<;4FBD4 6 FBK>9 № 3 

 

 

 

�?S CDB69D>< CB7D9LABEF< 6 G>4;4AAB= FBK>9 <ECB?P;GRF 8<EF<??<DB-
64AAGR 6B8G, A4EOM9AAGR 4F@BEH9DAO@ 6B;8GIB@, E >BAJ9AFD4J<9= ><E?BDB-
84, EBBF69FEF6GRM9= 100 % A4EOM9A<S. 

 

 

 

�.10.4.1.1 #B87BFB6>4 > <;@9D9A<S@ 

 

 

 

%B5<D4RF GEF4AB6>G 6 EBBF69FEF6<< E D<EGA>B@ �.10.1. 

� >4A4?G № 1 5?B>4 CD9B5D4;B64F9?PAB7B CB8>?RK4RF 84FK<> ><E?BDB8-
AO=. �>?RK4RF D9:<@ <A8<>4J<< >4A4?4 № 1. 

� >4A4?G № 1 FB>B6B7B 6OIB84 (>BAF4>F4@ 1, 9 DB;9F>< DB15-F (E/>) 6 EB-
BF69FEF6<< E F45?<J9= �.10.2) CB8EB98<ASRF @G?PF<@9FD �$$�-305, 6>?RK9A-
AO= 6 D9:<@9 <;@9D9A<S CBEFBSAAB7B FB>4 A4 8<4C4;BA9 0-40 @�. 
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 <EGAB> �.10.1 

$BF4@9FD 

 <>DB>B@CD9EEBD 

�4C<??SDA4S 
FDG5>4 

 G?PF<@9FD �$$�-305 �?B> CD9B5D4;B64F9?PAO= 

&9D@BEF4F<DB64AAO= 
EBEG8 

�4FK<>

�B84 
8<EF<??<DB64AA4S 

�45BD4FBDAO= Q?9>FDBAAO= 
F9D@B@9FD �&-300 

 

 B8G?P 
FB>B6B7B 6OIB84 

$B;9F>4 
DB15-F (E/>) 

�459?P CB69DBKAO= 

�404.0,5 

!4E48>4 A4 84FK<> 
(FDG5>4 #�) %&-18; 

6AGFD.162, L= 60 @@) 

%I9@4 D4ECB?B:9A<S >BAF4>FB6 
DB;9F>< DB15-F (E/>) 

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

1 

9 15 

8 
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"45?<J4 �.10.2 

№ >4A4?4 № >BAF4>F4 *9CP № >4A4?4 № >BAF4>F4 *9CP 

1 
1 I6OI 

4 
4 I6OI 

9 �BDCGE 12 �BDCGE 

2 
2 I6OI 

5 
5 I6OI 

10 �BDCGE 13 �BDCGE 

3 
3 I6OI 

6 
6 I6OI 

11 �BDCGE 14 �BDCGE 
 

� F9D@BEF4F<DB64AAO= EBEG8 ;4?<64RF 8<EF<??<DB64AAGR 6B8G. 
� EBEG89 GEF4A46?<64RF: 
 84FK<>, >BFBDO= 8B?:9A 5OFP D4ECB?B:9A 6 EBEG89 CB8 G7?B@ 60-70ð > 

7BD<;BAF4?PAB= CB69DIABEF<; 
 QF4?BAAO= F9D@B@9FD; 
 <;B7AGFGR >4C<??SDAGR FDG5>G, EB98<A9AAGR E 6OIB8B@ @<>DB>B@-

CD9EEBD4. 
�>?RK4RF @<>DB>B@CD9EEBD < F9D@BEF4F. 
% CB@BMPR F9D@BEF4F4 8B6B8SF F9@C9D4FGDG 6B8O 6 EBEG89 8B ;A4K9A<S 

(20,0 ± 0,2) ð% < CB889D:<64RF 99 E FBKABEFPR ± 0,1 °%. 
% CB@BMPR >4C<??SDAB= FDG5>< CB86B8SF > @9@5D4A9 84FK<>4 6B;8GI BF 

>B@CD9EEBD4. $BF4@9FDB@ GEF4A46?<64RF F4>GR E>BDBEFP CB84K< 6B;8GI4, KFB-
5O >4:8O9 3-5 E B5AB6?S?ES 6B;8GLAO= CG;ODP 6AGFD< >B?C4>4. 

+9D9; 10 @<A, A9 <;6?9>4S 84FK<> <; EBEG84 E 6B8B=, CDB6B8SF BC9D4J<< 
7D48G<DB6>< 4A4?<;4FBD4 CB ><E?BDB8G 6B;8GI4. 

�?S QFB7B L?<JB@ C9D9@9AAB7B D9;<EFBD4, D4ECB?B:9AAO@ A4 FBDJ96B= 
CB69DIABEF< @B8G?S FB>B6B7B 6OIB84, GEF4A46?<64RF CB>4;4A<S 5?B>4 CD9B5-
D4;B64F9?PAB7B, D46AO9 

325,101
)(2

4F@
7D48

P
t!B!  ,      (�.10.1) 

789 !B2(t)  ;A4K9A<9 �$� 8?S F9@C9D4FGDO 20 ð%, 6;SFB9 <; F45?<JO �.1, 
< D46AB9 9,09 @7/8@3; 

 4F@  4F@BEH9DAB9 846?9A<9 A4 @B@9AF 7D48G<DB6><, >#4. 
 

 

 

�.10.4.1.2 �OCB?A9A<9 <;@9D9A<= 

 

 
 

(<>E<DGRF 4F@BEH9DAB9 846?9A<9  4F@, >#4, CB 54DB@9FDG. 
'5<D4RF >4C<??SDAGR FDG5>G BF @9@5D4AO 84FK<>4 A4 2-3 @<A, ;4F9@ 

EAB64 CB86B8SF 6B;8GI > @9@5D4A9. 
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+9D9; 2 @<A H<>E<DGRF CB>4;4A<S 4A4?<;4FBD4 C, @7/8@3, < CB>4;4A<S 
@G?PF<@9FD4 200 6OII , @�, <?< 204 6OII , @�. 

#B6FBDSRF <;@9D9A<S 9M9 864 D4;4, >4:8O= D4; CD9864D<F9?PAB CB86B8S 
> @9@5D4A9 84FK<>4 6B;8GI BF >B@CD9EEBD4. 

 

 

 

�.10.4.1.3 "5D45BF>4 D9;G?PF4FB6 
 

 

 

$4EEK<FO64RF BEAB6AGR 45EB?RFAGR CB7D9LABEFP 4A4?<;4FBD4 CD< <;-
@9D9A<< �$� C, @7/8@3, 8?S 6E9I FD9I <;@9D9A<= CB HBD@G?9: 

)20(
325,101

26B;8
4F@ !B !!  ,    (�.10.2) 

789 )20(26B;8!B   D4EF6BD<@BEFP ><E?BDB84 6B;8GI4 6 6B89 CD< F9@C9D4-
FGD9 20 ð%, 6;SF4S <; CD<?B:9A<S � < D46A4S 9,09 @7/8@3. 

 

$4EEK<FO64RF BEAB6AGR 45EB?RFAGR CB7D9LABEFP CD9B5D4;B64A<S �$� 
6 6OIB8AB= FB> 4A4?<;4FBD4 8?S FB>B6B7B 6OIB84 0-20 @� 200 6OII , @�, 8?S 6E9I 
FD9I <;@9D9A<= CB HBD@G?9: 

)20(
325,101

2
200200

6B;8
4F@

6OI6OI !B 
II   ò ;   (�.10.3) 

<?< 8?S FB>B6B7B 6OIB84 4-20 @� 204 6OII , @�, 8?S 6E9I FD9I <;@9D9A<= 
CB HBD@G?9: 

÷
÷
÷
÷

ø

ö

÷
÷
÷
÷

ø

ö 
 

20

)20(
325,101

164
2

204204
6B;8

4F@

6OI6OI

!B 

II

ò
,  (�.10.4) 

789 
3@7/8@

@�
  1ò  6 BF7D48G<DB64AAB@ 84FK<>9 ><E?BDB8AB@. 

 

$9;G?PF4FO CDB69D>< EK<F4RF G8B6?9F6BD<F9?PAO@<, 9E?< 8?S 6E9I FD9I 
<;@9D9A<= 6OCB?ASRFES GE?B6<S: 

-(0,05+0,04C)  C  0,05+0,04C; 

-(0,05+0,035
200

6OII )  
200 6OII  0,05+0,035

200
6OII ; 

-(0,05+0,035
204

6OII )  
204 6OII  0,05+0,035

204
6OII . 



57 

 

�A4?B7<KAO@ B5D4;B@ CDB6B8SF CB69D>G BEF4?PAOI 84FK<>B6 ><E?BDB8-
AOI, 6IB8SM<I 6 >B@C?9>F 4A4?<;4FBD4. 
 

 

 

�.10.4.2 �CD989?9A<9 CB7D9LABEF9= 4A4?<;4FBD4 6 FBK>9 № 2 

 

 

 

�?S CDB69D>< CB7D9LABEF9= 6 G>4;4AAB= FBK>9 <ECB?P;GRF #�% № 2 (6 
EBBF69FEF6<< E F45?<J9= �.10.1). 

 

 

 

�.10.4.2.1 #B87BFB6>4 > <;@9D9A<S@ 

 

 

 

%B5<D4RF GEF4AB6>G 6 EBBF69FEF6<< E D<EGA>B@ �.10.2. 

#B87BFB6>4 > <;@9D9A<S@ 4A4?B7<KA4 C. �.10.4.1.1, AB 6@9EFB 6B;8GI4 BF 
>B@CD9EEBD4 > @9@5D4A9 84FK<>4 CB84RF #�%. 

#D< ;4>DOFB@ D98G>FBD9 BF>DO64RF 69AF<?P 54??BA4 E #�%. 
#?46AB BF>DO64S 69AF<?P D98G>FBD4, CB86B8SF #�% E CB@BMPR >4C<?-

?SDAB= FDG5>< > @9@5D4A9 84FK<>4. 
%>BDBEFP CB84K< #�% 8B?:A4 5OFP F4>B=, KFB5O >4:8O9 3-5 E B5AB6?S?-

ES 6B;8GLAO= CG;ODP 6AGFD< A4E48>< A4 84FK<>. 
 

 

 

�.10.4.2.2 �OCB?A9A<9 <;@9D9A<= 
 

 

 

(<>E<DGRF 4F@BEH9DAB9 846?9A<9  4F@, >#4, CB 54DB@9FDG. 
'5<D4RF >4C<??SDAGR FDG5>G BF @9@5D4AO 84FK<>4 A4 2-3 @<A, ;4F9@ 

EAB64 CB86B8SF #�% > @9@5D4A9. 
+9D9; 2 @<A H<>E<DGRF CB>4;4A<S 4A4?<;4FBD4 C, @7/8@3, < CB>4;4A<S 

6B?PF@9FD4 200 6OII , @�, <?< 204 6OII , @�. 
#B6FBDSRF <;@9D9A<S 9M9 864 D4;4, >4:8O= D4; CD9864D<F9?PAB CB86B8S 

> @9@5D4A9 84FK<>4 #�% BF 54??BA4. 
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 <EGAB> �.10.2 

$BF4@9FD 

�4C<??SDA4S 
FDG5>4 

 G?PF<@9FD �$$�-305 �?B> CD9B5D4;B64F9?PAO= 

&9D@BEF4F<DB64AAO= 
EBEG8 

�4FK<>

�B84 
8<EF<??<DB64AA4S 

�45BD4FBDAO= Q?9>FDBAAO= 
F9D@B@9FD �&-300 

 

 B8G?P 
FB>B6B7B 6OIB84 

$B;9F>4 
DB15-F (E/>) 

�459?P CB69DBKAO= 

�404.0,5 

!4E48>4 A4 84FK<> 
(FDG5>4 #�) %&-18; 

6AGFD.162, L= 60 @@) 

%I9@4 D4ECB?B:9A<S >BAF4>FB6 
DB;9F>< DB15-F (E/>) 

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

1 

9 15 

8 

�4??BA E #�% 

$98G>FBD 
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�.10.4.2.3 "5D45BF>4 D9;G?PF4FB6 
 

 

 

$4EEK<FO64RF BEAB6AGR 45EB?RFAGR CB7D9LABEFP 4A4?<;4FBD4 CD< <;-
@9D9A<< �$� C, @7/8@3, 8?S 6E9I FD9I <;@9D9A<= CB HBD@G?9: 

)20(
325,10195,20

2
0

6B;8
4F@ !B Ρ!!  ,    (�.10.5) 

789  0  B5N9@A4S 8B?S ><E?BDB84 6 #�%, %; 
)20(26B;8!B   D4EF6BD<@BEFP ><E?BDB84 6B;8GI4 6 6B89 CD< F9@C9D4-

FGD9 20 ð%, 6;SF4S <; CD<?B:9A<S � < D46A4S 9,09 @7/8@3. 

 

$4EEK<FO64RF BEAB6AGR 45EB?RFAGR CB7D9LABEFP CD9B5D4;B64A<S �$� 
6 6OIB8AB= FB> 4A4?<;4FBD4 8?S FB>B6B7B 6OIB84 0-20 @� 200 6OII , @�, 8?S 6E9I 
FD9I <;@9D9A<= CB HBD@G?9: 

)20(
325,10195,20

2
0200200

6B;8
4F@

6OI6OI !B Ρ
II   ò ;   (�.10.6) 

<?< 8?S FB>B6B7B 6OIB84 4-20 @� 204 6OII , @�, 8?S 6E9I FD9I <;@9D9A<= 
CB HBD@G?9: 

÷
÷
÷
÷

ø

ö

÷
÷
÷
÷

ø

ö 
 

20

)20(
325,10195,20

164
2

0

204204
6B;8

4F@

6OI6OI

!B Ρ

II

ò
,  (�.10.7) 

789 
3@7/8@

@�
  1ò  6 BF7D48G<DB64AAB@ 84FK<>9 ><E?BDB8AB@. 

 

$9;G?PF4FO CDB69D>< EK<F4RF G8B6?9F6BD<F9?PAO@<, 9E?< 8?S 6E9I FD9I 
<;@9D9A<= 6OCB?ASRFES GE?B6<S: 

-(0,05+0,04C)  C  0,05+0,04C; 

-(0,05+0,035
200

6OII )  
200 6OII  0,05+0,035

200
6OII ; 

-(0,05+0,035
204

6OII )  
204 6OII  0,05+0,035

204
6OII . 

 

�A4?B7<KAO@ B5D4;B@ CDB6B8SF CB69D>G BEF4?PAOI 84FK<>B6 ><E?BDB8-
AOI, 6IB8SM<I 6 >B@C?9>F 4A4?<;4FBD4. 
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�.10.4.3 �CD989?9A<9 CB7D9LABEF9= 4A4?<;4FBD4 6 FBK>9 № 1 

 

 

 

�?S CDB69D>< CB7D9LABEF< 6 G>4;4AAB= FBK>9 <ECB?P;GRF #�% № 1 (6 
EBBF69FEF6<< E F45?<J9= �.10.1). 

'EF4AB6>4, CB87BFB6>4 > <;@9D9A<S@, CDB6989A<9 <;@9D9A<= < B5D45BF>4 
D9;G?PF4FB6 4A4?B7<KAO G>4;4AAO@ 6 C. �.10.4.2. 

 

 

 

�.11 "HBD@?9A<9 D9;G?PF4FB6 CB69D>< 

 

 

 

�.11.1 $9;G?PF4FO CB69D>< EK<F4RF CB?B:<F9?PAO@<, 9E?< 4A4?<;4FBD 
 �$�-404 G8B6?9F6BDS9F FD95B64A<S@ A4EFBSM9= @9FB8<><. 

�.11.2 #D< CDB6989A<< CB69D>< 4A4?<;4FBD4 EBEF46?SRF CDBFB>B?, 6 >B-
FBDB@ G>4;O649FES 97B EBBF69FEF6<9 CD98NS6?S9@O@ FD95B64A<S@. 

�.11.3 #B?B:<F9?PAO9 D9;G?PF4FO CB69D>< BHBD@?SRF 6O84K9= E6<89-
F9?PEF64 B CB69D>9. 

�.11.4 $9;G?PF4FO EK<F4RF BFD<J4F9?PAO@<, 9E?< CD< CDB6989A<< CB-
69D>< GEF4AB6?9AB A9EBBF69FEF6<9 CDB69DS9@B7B 4A4?<;4FBD4  �$�-404 IBFS 
5O B8AB@G <; FD95B64A<= A4EFBSM9= @9FB8<><. 

�.11.5 "FD<J4F9?PAO9 D9;G?PF4FO CB69D>< BHBD@?SRFES CGF9@ 6O84K< 
<;69M9A<S B A9CD<7B8ABEF< 4A4?<;4FBD4. 
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#$��"��!�� � 

(ECD46BKAB9) 
 

$�%&�"$� "%&0 ��%�"$"�� �"��'Х� 100 % ����!"%&� 
� ��%&����$"��!!"� �"�� � ����%� "%&� "& &� #�$�&'$/ 
 

 

 

 4F@=101,325 >#4 
"45?<J4 �.1                                                                                                       @7/8@3 

t, º% 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 

0 14,62 14,58 14,54 14,50 14,46 14,42 14,38 14,34 14,30 14,26 

1 14,22 14,18 14,14 14,10 14,06 14,02 13,98 13,94 13,90 13,87 

2 13,83 13,79 13,75 13,72 13,68 13,64 13,60 13,57 13,53 13,49 
3 13,46 13,42 13,39 13,35 13,32 13,28 13,24 13,21 13,17 13,14 

4 13,11 13,07 13,04 13,00 12,97 12,93 12,90 12,87 12,83 12,80 
5 12,77 12,74 12,70 12,67 12,64 12,61 12,57 12,54 12,51 12,48 
6 12,45 12,41 12,38 12,35 12,32 12,29 12,26 12,23 12,20 12,17 

7 12,14 12,11 12,08 12,05 12,02 11,99 11,96 11,93 11,90 11,87 
8 11,84 11,81 11,79 11,76 11,73 11,70 11,67 11,64 11,62 11,59 

9 11,56 11,53 11,51 11,48 11,45 11,42 11,40 11,37 11,34 11,32 
10 11,29 11,26 11,24 11,21 11,18 11,16 11,13 11,11 11,08 11,06 
11 11,03 11,00 10,98 10,95 10,93 10,90 10,88 10,85 10,83 10,81 

12 10,78 10,76 10,73 10,71 10,68 10,66 10,64 10,61 10,59 10,56 
13 10,54 10,52 10,49 10,47 10,45 10,42 10,40 10,38 10,36 10,33 

14 10,31 10,29 10,27 10,24 10,22 10,20 10,18 10,15 10,13 10,11 
15 10,08 10,06 10,04 10,02 10,00 9,98 9,96 9,94 9,92 9,90 

16 9,87 9,85 9,83 9,81 9,79 9,77 9,75 9,73 9,71 9,69 
17 9,66 9,64 9,62 9,60 9,58 9,56 9,54 9,52 9,50 9,49 
18 9,47 9,45 9,43 9,41 9,39 9,37 9,36 9,34 9,32 9,30 

19 9,28 9,26 9,24 9,22 9,21 9,19 9,17 9,15 9,13 9,11 
20 9,09 9,08 9,06 9,04 9,02 9,01 8,99 8,97 8,95 8,93 

21 8,91 8,89 8,87 8,86 8,85 8,83 8,81 8,80 8,78 8,76 
22 8,74 8,73 8,71 8,69 8,68 8,66 8,64 8,63 8,61 8,60 
23 8,58 8,56 8,55 8,53 8,51 8,50 8,48 8,47 8,45 8,43 

24 8,42 8,40 8,39 8,37 8,36 8,34 8,32 8,31 8,29 8,28 
25 8,26 8,25 8,23 8,22 8,20 8,19 8,17 8,16 8,14 8,13 

26 8,11 8,10 8,08 8,07 8,05 8,04 8,02 8,01 7,99 7,98 
27 7,97 7,95 7,94 7,92 7,91 7,89 7,88 7,87 7,85 7,84 
28 7,83 7,81 7,80 7,78 7,77 7,76 7,74 7,73 7,71 7,70 

29 7,69 7,67 7,66 7,65 7,63 7,62 7,61 7,59 7,58 7,57 
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�DB8B?:9A<9 F45?<JO �.1 

t, º% 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 

30 7,56 7,54 7,53 7,52 7,50 7,49 7,48 7,46 7,45 7,44 

31 7,44 7,44 7,43 7,42 7,41 7,39 7,38 7,37 7,36 7,35 
32 7,33 7,32 7,31 7,30 7,29 7,28 7,26 7,25 7,24 7,23 

33 7,22 7,21 7,19 7,18 7,17 7,16 7,15 7,14 7,13 7,11 
34 7,10 7,09 7,08 7,07 7,06 7,05 7,04 7,03 7,01 7,00 

35 6,99 6,98 6,97 6,96 6,95 6,94 6,93 6,92 6,90 6,89 
36 6,82 6,81 6,80 6,78 6,77 6,76 6,75 6,74 6,73 6,72 
37 6,71 6,70 6,69 6,68 6,67 6,66 6,65 6,64 6,63 6,62 

38 6,61 6,60 6,59 6,58 6,57 6,56 6,55 6,54 6,53 6,52 
39 6,51 6,50 6,49 6,48 6,47 6,46 6,45 6,44 6,43 6,42 

40 6,41 6,40 6,39 6,38 6,37 6,36 6,35 6,34 6,33 6,32 
41 6,31 6,30 6,29 6,28 6,27 6,26 6,25 6,24 6,23 6,22 
42 6,21 6,20 6,19 6,19 6,18 6,17 6,16 6,15 6,14 6,13 

43 6,12 6,11 6,10 6,09 6,08 6,07 6,06 6,05 6,04 6,04 
44 6,03 6,02 6,01 6,00 5,99 5,98 5,97 5,96 5,95 5,94 

45 5,93 5,92 5,92 5,91 5,90 5,89 5,88 5,87 5,86 5,85 
46 5,84 5,83 5,82 5,82 5,81 5,80 5,79 5,78 5,77 5,76 
47 5,75 5,74 5,74 5,73 5,72 5,71 5,70 5,69 5,68 5,67 

48 5,66 5,66 5,65 5,64 5,63 5,62 5,61 5,60 5,59 5,59 
49 5,58 5,57 5,56 5,55 5,54 5,53 5,52 5,52 5,51 5,50 

50 5,49 5,48 5,47 5,47 5,46 5,45 5,44 5,44 5,43 5,42 
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#$��"��!�� � 

(ECD46BKAB9) 
 

#$"&"�"� "� �!� 
 

 

 

� CD<5BD9 D94?<;B64A4 HGA>J<S 04 − Read Input Registers CDBFB>B?4 
MODBUS 6 D9:<@9 RTU. 

�?S KF9A<S 8BEFGCAB G>4;4AAB9 A<:9 48D9EAB9 CDBEFD4AEF6B CD<5BD4 
(48D9E HBD@<DG9FES >4> 48D9E 86GI 54=FB6B7B D97<EFD4, F4><@ B5D4;B@ G>4;4A-
AO9 48D9E4 6 86B9 @9APL9 H<;<K9E>B7B 48D9E4 C4@SF< CDBJ9EEBD4 MSP430 
CD<5BD4). 
"45?<J4 �.1 − И;@9D9AAO9 ;A4K9A<S CD<5BD4 �� К-404 

�DGCC4 �@S �8D9E 
(HEX) 

(BD@4F 

�;@9D9AAB9 
;A4K9A<9 
FB>4, @� 

�;@9D9AAB9 ;A4K9A<9 FB>4 >4A4?4 1 0x0100 Float (4 54=F4) (2 D97<EFD4) 
�;@9D9AAB9 ;A4K9A<9 FB>4 >4A4?4 2 0x0102 Float (4 54=F4) (2 D97<EFD4) 
�;@9D9AAB9 ;A4K9A<9 FB>4 >4A4?4 3 0x0104 Float (4 54=F4) (2 D97<EFD4) 
�;@9D9AAB9 ;A4K9A<9 FB>4 >4A4?4 4 0x0106 Float (4 54=F4) (2 D97<EFD4) 
�;@9D9AAB9 ;A4K9A<9 FB>4 >4A4?4 5 0x0108 Float (4 54=F4) (2 D97<EFD4) 
�;@9D9AAB9 ;A4K9A<9 FB>4 >4A4?4 6 0x010A Float (4 54=F4) (2 D97<EFD4) 
�;@9D9AAB9 ;A4K9A<9 FB>4 >4A4?4 
7D48G<DB6>< 

0x010C Float (4 54=F4) (2 D97<EFD4) 

�;@9D9AAB9 
;A4K9A<9 
�$�, 
@>7/8@3 

�;@9D9AAB9 ;A4K9A<9 �$� >4A4?4 1 0x010E Float (4 54=F4) (2 D97<EFD4) 
�;@9D9AAB9 ;A4K9A<9 �$� >4A4?4 2 0x0110 Float (4 54=F4) (2 D97<EFD4) 
�;@9D9AAB9 ;A4K9A<9 �$� >4A4?4 3 0x0112 Float (4 54=F4) (2 D97<EFD4) 
�;@9D9AAB9 ;A4K9A<9 �$� >4A4?4 4 0x0114 Float (4 54=F4) (2 D97<EFD4) 
�;@9D9AAB9 ;A4K9A<9 �$� >4A4?4 5 0x0116 Float (4 54=F4) (2 D97<EFD4) 
�;@9D9AAB9 ;A4K9A<9 �$� >4A4?4 6 0x0118 Float (4 54=F4) (2 D97<EFD4) 
�;@9D9AAB9 ;A4K9A<9 �$� >4A4?4 
7D48G<DB6>< 

0x011A Float (4 54=F4) (2 D97<EFD4) 

%D98A99 
;A4K9A<9 
�$�, 
@>7/8@3 

%D98A99 ;A4K9A<9 �$� >4A4?4 1 0x011C Float (4 54=F4) (2 D97<EFD4) 
%D98A99 ;A4K9A<9 �$� >4A4?4 2 0x011E Float (4 54=F4) (2 D97<EFD4) 
%D98A99 ;A4K9A<9 �$� >4A4?4 3 0x0120 Float (4 54=F4) (2 D97<EFD4) 
%D98A99 ;A4K9A<9 �$� >4A4?4 4 0x0122 Float (4 54=F4) (2 D97<EFD4) 
%D98A99 ;A4K9A<9 �$� >4A4?4 5 0x0124 Float (4 54=F4) (2 D97<EFD4) 
%D98A99 ;A4K9A<9 �$� >4A4?4 6 0x0126 Float (4 54=F4) (2 D97<EFD4) 

"L<5>4 ErrorI0  0x0128 Word (2 54=F4) (1 D97<EFD) 
ErrorI4+Error15 0x0129 Word (2 54=F4) (1 D97<EFD) 
ErrorI30 0x012A Word (2 54=F4) (1 D97<EFD) 

 &<C FB>B6B7B 6OIB84 >4A4?4 
7D48G<DB6>< 

0x012B Word (2 54=F4) (1 D97<EFD) 

 �OK<E?9AAB9 ;A4K9A<9 >BAFDB?PAB= 
EG@@O >B84 CDB7D4@@O 

0x012C Word (2 54=F4) (1 D97<EFD) 
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"45?<J4 �.2 − �4D4@9FDO CD<5BD4 

�DGCC4 �@S �8D9E 
(HEX) 

(BD@4F 

&<C 

FB>B6B7B 
6OIB84 

&<C FB>B6B7B 6OIB84 >4A4?4 1 0x0840 Word (2 54=F4) (1 D97<EFD) 
&<C FB>B6B7B 6OIB84 >4A4?4 2 0x0841 Word (2 54=F4) (1 D97<EFD) 
&<C FB>B6B7B 6OIB84 >4A4?4 3 0x0842 Word (2 54=F4) (1 D97<EFD) 
&<C FB>B6B7B 6OIB84 >4A4?4 4  0x0843 Word (2 54=F4) (1 D97<EFD) 
&<C FB>B6B7B 6OIB84 >4A4?4 5  0x0844 Word (2 54=F4) (1 D97<EFD) 
&<C FB>B6B7B 6OIB84 >4A4?4 6  0x0845 Word (2 54=F4) (1 D97<EFD) 
!9 BCD989?9AB 0x0846 Word (2 54=F4) (1 D97<EFD) 

�D9@S 
GED98A9A<S, 
@<A 

�D9@S GED98A9A<S 0x0847 Word (2 54=F4) (1 D97<EFD) 

 

"45?<J4 �.3 − �4<@9AB64A<9 4A4?<;4FBD4 

�DGCC4 �@S �8D9E (HEX) (BD@4F 
!4<@9AB64A<9 %FDB>4 >B@C?9>EAB7B A4<@9AB64A<S 

CD<5BD4 < CDB7D4@@AB7B B59EC9K9A<S 
0x0880 String 

(105 54=F) 
 

"45?<J4 �.4 − И89AF<H<>4FBD �� 4A4?<;4FBD4 

�DGCC4 �@S �8D9E (HEX) (BD@4F 
�89AF<H<>4FBD #" %FDB>4 <89AF<H<>4FBD4 #" 0x0A00 String (16 54=F) 

�% �A4K9A<9 >BAFDB?PAB= EG@@O 0x0A08 Word (2 54=F4) 
(1 D97<EFD) 

 

�8D9E4 ;4C<E4AO 6 L9EFA48J4F9D<KAB@ 6<89. 
 

ErrorI0 − <;@9D9AAB9 ;A4K9A<9 FB>4 6 >4A4?9 <@99F BFD<J4F9?PAB9 ;A4K9-
A<9. 

ErrorI4 − <;@9D9AAB9 ;A4K9A<9 FB>4 6 >4A4?9 <4 @� CD< F<C9 FB>B6B7B 
6OIB84 (4-20 @�). 

ErrorI30 − <;@9D9AAB9 ;A4K9A<9 FB>4 6 >4A4?9 >30 @�. 
Error15 − A4CDS:9A<9 C<F4A<S 84FK<>B6 6A9 8<4C4;BA4 12-18 �. 
!4?<K<9 BL<5>< − 1, BFEGFEF6<9 BL<5>< − 0. 

 

ErrorI4 − 48D9E 0X129 

0 0 0 0 0 0 0 0 e15 ch1 ch2 ch3 ch4 ch5 ch6 ch7 

Bit 15  Bit 0 

 

ch1 ...ch6 − EBEFBSA<9 BL<5>< ErrorI4 6 >4A4?4I 1&6. 
ch7 − EBEFBSA<9 BL<5>< ErrorI4 6 >4A4?9 7D48G<DB6><. 
e15 − EBEFBSA<9 BL<5>< Error15. 
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ErrorI0, ErrorI30 − 48D9E 0X128, 0X12A 

0 0 0 0 0 0 0 0 0 ch1 ch2 ch3 ch4 ch5 ch6 ch7 

Bit 15  Bit 0 
 

ch1 ...ch6 − EBEFBSA<9 BL<5>< 6 >4A4?4I 1 & 6. 
ch7 − EBEFBSA<9 BL<5>< 6 >4A4?9 7D48G<DB6><. 

 

&<C FB>B6B7B 6OIB84 − 48D9E 0X12B, 0X0840 ... 0X0846 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 X X 

Bit 15  Bit 0 
 

XX = 00 − F<C FB>B6B7B 6OIB84 (4-20 @�). 
XX = 01 − F<C FB>B6B7B 6OIB84 (0-20 @�). 

XX = 02 − < ?R5B9 8DG7B9 − (>4A4? BF>?RK9A) 
 

�D9@S GED98A9A<S − 48D9E 0X0847 

0 0 0 0 0 0 0 0 0 0 0 0 X X X X 

Bit 15  Bit 0 
 

XXXX = 6D9@S GED98A9A<S 6 @<AGF4I (0-9). 

 

 

 

�;@9D9AAB9 ;A4K9A<9 

 

 

 

+<E?4 float <;@9D9AAOI ;A4K9A<= D4ECB?B:9AO 6 86GI CBE?98B64F9?PAOI 
D97<EFD4I. 

 ?48L4S K4EFP D4ECB?B:9A4 6 D97<EFD9 E @9APL<@ 48D9EB@. 
 

�!� �!��: � EBBF69FEF6<< E CDBFB>B?B@ MODBUS 84AAO9 16-F< 
D4;DS8AB7B D97<EFD4 C9D984RFES 86G@S 54=F4@< EF4DL<@ 54=FB@ 6C9D98! 

 

�OK<E?9AAB9 ;A4K9A<9 >BAFDB?PAB= EG@@O >B84 CDB7D4@@O − 48D9E 
0x012%. 

,9EFA48J4F<D4;DS8AB9 K<E?B, CB?GK9AAB9 CGF9@ 4D<H@9F<K9E>B7B E?B-
:9A<S L9EFA48J4F<D4;DS8AOI D97<EFDB6 CB 6E9= C4@SF< CDB7D4@@, 6 FB@ K<E?9 
5?B>4 D9:<@B6 D45BFO CD<5BD4. �OK<E?9A<9 CDB<;6B8<FES CD< 6>?RK9A<< 
4A4?<;4FBD4 < B5AB6?S9FES CBE?9 >4:8B= >B@4A8O KF9A<S 84AAB7B 48D9E4. 
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!4<@9AB64A<9 CD<5BD4 − 48D9E 0)0880. 

%FDB>4 F9>EF4 E D4;89?<F9?9@ <tab>. 

 

#D<@9D: 
y<tab>000001<tab>15.03.10<tab>404P_430_02_00.txt<tab> #DB7D4@@AB9 

B59EC9K9A<9 4A4?<;4FBD4 D4EF6BD9AAB7B ><E?BDB84  �$�-404. 

 

�89AF<H<>4FBD #" CD<5BD4 − 48D9E 0x0A00. 

%FDB>4 F9>EF4  �$�-404 v02.)). 
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#$��"��!�� � 

(ECD46BKAB9) 
%����!�3 "� 1���&$"��&� 

 

�.1 %6989A<S B5 Q?9>FDB?<F9 CD<6989AO 6 F45?<J9 �.1. 
"45?<J4 �.1 

!4<@9AB64A<9 < B5B;A4K9A<9 1?9>FDB?<F 1� �$47.05.100 
�A9LA<= 6<8 59EJ69FA4S :<8>BEFP 
%BEF46 < <AHBD@4J<S 
B >B@CBA9AF4I 

6B8AO= D4EF6BD. 
%BEF46: KCL, IK − 14 7; KOH, I.K. − 0,2 7; 
FD<?BA � – 0,15 7; 6B84 8<EF<??<DB64AA4S 8B 
0,18@3 

$4EF6BD<@BEFP 6 6B89 D4EF6BD<@O= 
&B>E<KABEFP A9 FB>E<K9A 
D! CD< 20 °% 12,4 

&D4AECBDF<DB6>4 6E9 6<8O FD4AECBDF4 6 EBBF69FEF6<< E CD4-
6<?4@< C9D96B;B> 7DG;B6, 89=EF6GRM<@< A4 
84AAB@ 6<89 FD4AECBDF4 

'F<?<;4J<S GF<?<;<DG9FES >4> I<@<K9E><= D94>F<6 
)D4A9A<9:  

− GE?B6<S < @9EFB ID4A9A<S ID4A<FP 6 ;4>DOFB= F4D9 6 >DOFOI E>?48E><I 
CB@9M9A<SI 6 GE?B6<SI, GEF4AB6?9AAOI 8?S 
ID4A9A<S M9?BK9=; 

− F9@C9D4FGD4 ID4A9A<S BF @<AGE 30 8B C?RE 50 °%. 
%DB> 7B8ABEF< A9 B7D4A<K9A 

 9DO CD98BEFBDB:ABEF< D45BF4FP 6 CB@9M9A<SI, B5BDG8B64AAOI B5-
M9= CD<FBKAB-6OFS:AB= @9I4A<K9E>B= 69A-
F<?SJ<9= E EB5?R89A<9@ F9IA<>< 59;BC4E-
ABEF< CB �"%& 12.1.007-76. 

�A8<6<8G4?PAO9  
ED98EF64 ;4M<FO 

;4M<FAO9 C9DK4F><, BK>< <?< @4E>4 

#9D64S CB@BMP:  

− CD< BFD46?9A<< 

C9DBD4?PAO@ CGF9@ 

(CBC484A<< 6 DBF) 

CDB@OFP DBF < ;96 B5<?PAO@ >B?<K9EF6B@ 
6B8O 

− CD< CBC484A<< 6 7?4;4 CDB@OFP 2 %-AO@ 6B8AO@ D4EF6BDB@ 5BDAB= 
><E?BFO; B5D4F<FPES > 6D4KG. 

− CD< >BAF4>F9 E >B:9= E@OFP B5<?PAO@ >B?<K9EF6B@ 6B8O <?<           
2 %-AO@ 6B8AO@ D4EF6BDB@ 5BDAB= ><E?BFO. 

 


