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$G>B6B8EF6B CD98A4;A4K9AB 8?S <;GK9A<S F9IA<K9E><I I4D4>F9D<EF<> 
4A4?<;4FBD4 D4EF6BD9AAB7B 6B8BDB84  �$�-509 (84?99  4A4?<;4FBD) < CD46<? 
97B Q>EC?G4F4J<<. 

�A4?<;4FBD EBBF69FEF6G9F FD95B64A<S@ F9IA<K9E><I GE?B6<=                 
&' 26.51.53-030-39232169-2022 (<89AF<KAO &' 4215-030-39232169-2008), >B@-
C?9>F4 >BAEFDG>FBDE>B= 8B>G@9AF4J<< �$50.00.000, 4 F4>:9 �"%& 22729-84 

«�A4?<;4FBDO :<8>BEF9= �%#. "5M<9 F9IA<K9E><9 GE?B6<S». 
 

1 �!� �!��: � @01>B5 A 0=0;870B>@>< 4>?CA:05BAO ?5@A>=0;, 87C-
G82H89 =0AB>OI55 @C:>2>4AB2> ?> M:A?;C0B0F88, ?@028;0 @01>BK A E8-
<8G5A:8<8 @0AB2>@0<8 8 8<5NI89 4>?CA: : @01>B5 A M;5:B@>CAB0=>2:0<8 

4> 1000 �! 
2 �!� �!��: �>=AB@C:F88 40BG8:0 2>4>@>4=>3> ��-509 8 1;>:0 

?@5>1@07>20B5;L=>3> A>45@60B AB5:;>. �E =5>1E>48<> >15@530BL >B C40@>2! 
3 �!� �!��: � 8745;88 8A?>;L7C5BAO ?;5=>G=0O :;0280BC@0. ��-

����&0 !���&�/ �!"#"� "%&$/ � #$�� �&� �! 
4 �!� �!��: ��#$�Щ��&%/ M:A?;C0B8@>20BL 0=0;870B>@ ?@8 

>BACBAB288 7075<;5=8O! 
 

 

 

1 "#�%�!�� � $��"&� 
 

1.1 �4;A4G9A<9 <;89?<S 

 

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

D4 < B5B;A4K9A<S &'. "5B;A4K9A<9 <ECB?A9A<S 4A4?<;4FBD4: 
 

 �$�-509 

X  
/  X . /  X . 

         

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

    

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

5?B>4 CD9B5D4;B64F9?PAB7B:     

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

A4EF9AAO= ‒ «1».     

 

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

C<F4RM9= E9F< C9D9@9AAB7B FB>4:  

220 � (59; ;A4>4);  

36 � ‒ «36».  
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#D<@9D B5B;A4K9A<S 4A4?<;4FBD4: 
�A4?<;4FBD E 5?B>B@ CD9B5D4;B64F9?PAO@ M<FB6B7B <ECB?A9A<S < 

A4CDS:9A<9@ C<F4A<S 220 �: 
�A4?<;4FBD D4EF6BD9AAB7B 6B8BDB84 �� К-509 

"# 26.51.53-030-39232169-2022. 

�A4?<;4FBD E 5?B>B@ CD9B5D4;B64F9?PAO@ A4EF9AAB7B <ECB?A9A<S < 
A4CDS:9A<9@ C<F4A<S 220 �: 

�A4?<;4FBD D4EF6BD9AAB7B 6B8BDB84 �� К-509/1 

"# 26.51.53-030-39232169-2022. 

�A4?<;4FBD E 5?B>B@ CD9B5D4;B64F9?PAO@ M<FB6B7B <ECB?A9A<S < 
A4CDS:9A<9@ C<F4A<S 36 �: 

�A4?<;4FBD D4EF6BD9AAB7B 6B8BDB84 �� К-509/36 

"# 26.51.53-030-39232169-2022. 

�A4?<;4FBD E 5?B>B@ CD9B5D4;B64F9?PAO@ A4EF9AAB7B <ECB?A9A<S < 
A4CDS:9A<9@ C<F4A<S 36 �: 

�A4?<;4FBD D4EF6BD9AAB7B 6B8BDB84 �� К-509/1/36 

"# 26.51.53-030-39232169-2022. 

1.1.2 �A4?<;4FBD CD98A4;A4K9A 8?S <;@9D9A<= @4EEB6B= >BAJ9AFD4J<< 
D4EF6BD9AAB7B 6 6B89 6B8BDB84 < F9@C9D4FGDO 6B8AOI ED98. 

1.1.3 "5?4EFP CD<@9A9A<S  >BAFDB?P EB89D:4A<S D4EF6BD9AAB7B 6B8B-
DB84 A4 B5N9>F4I F9C?B6B= < 4FB@AB= QA9D79F<><, 4 F4>:9 6 8DG7<I B5?4EFSI, 
789 FD95G9FES A9CD9DO6AO= >BAFDB?P D4EF6BD9AAB7B 6B8BDB84. 

1.1.4 &<C 4A4?<;4FBD4: 
 4@C9DB@9FD<K9E><=; 
 E 6A9LA<@ CB?SD<;GRM<@ A4CDS:9A<9@; 
 E 86G@S >4A4?4@< <;@9D9A<=; 
 E :<8>B>D<EF4??<K9E><@ 7D4H<K9E><@ <A8<>4FBDB@; 
 A9CD9DO6AB7B 89=EF6<S; 
 E CDBFBKAB-CB7DG:AO@< 84FK<>4@<; 
 E 46FB@4F<K9E>B= >BDD9>J<9= F9@C9D4FGDAB= I4D4>F9D<EF<><; 
 E 46FB@4F<K9E>B= >BDD9>J<9= 4F@BEH9DAB7B 846?9A<S CD< 7D48G<DB6>9; 
 EB 6EFDB9AAO@ 84FK<>B@ 4F@BEH9DAB7B 846?9A<S; 
 E CD9B5D4;B64A<9@ D9;G?PF4FB6 <;@9D9A<= 6 GA<H<J<DB64AAO= Q?9>-

FD<K9E><= 6OIB8AB= E<7A4? CBEFBSAAB7B FB>4 < B5@9AB@ <AHBD@4J<9= CB <A-
F9DH9=EG RS-485. 

 

 

1.2 �EAB6AO9 C4D4@9FDO 

 

1.2.1 �<8 >?<@4F<K9E>B7B <ECB?A9A<S 4A4?<;4FBD4 2 ')� 4 CB             
�"%& 15150-69, AB CD< QFB@ F9@C9D4FGD4 B>DG:4RM97B 6B;8GI4 CD< Q>EC?G4-
F4J<< 8B?:A4 5OFP BF C?RE 5 8B C?RE 50 °%. 
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1.2.2 #B GEFB=K<6BEF< > 6B;89=EF6<S@ F9@C9D4FGDO < 6?4:ABEF< 7DGCC4 
<ECB?A9A<S 4A4?<;4FBD4 CB �"%& $ 52931-2008 2 �4. 

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

1.2.4 #B GEFB=K<6BEF< > 6B;89=EF6<R 4F@BEH9DAB7B 846?9A<S <ECB?A9-
A<9 4A4?<;4FBD4 CB �"%& $ 52931-2008  $1. 

1.2.5 #4D4@9FDO 4A4?<;<DG9@B= ED98O: 
2 F9@C9D4FGD4, ð% &.&&&&&&.&&&.........&&&.. BF 0 8B C?RE 70; 
2 846?9A<9,  #4 &&&&..&&&&............&&&&&&&.................. 0 

(D46AB 4F@BEH9DAB@G 846?9A<R); 
2 D! &&&&&&&...........&&&&&&&&&&&&&..&. BF 4 8B 12. 
1.2.6 $45BK<9 GE?B6<S Q>EC?G4F4J<< 

1.2.7 &9@C9D4FGD4 B>DG:4RM97B 6B;8GI4,ð% .......... BF C?RE 5 8B C?RE 50. 
1.2.8 "FABE<F9?PA4S 6?4:ABEFP B>DG:4RM97B 6B;8GI4 CD< F9@C9D4FGD9 

C?RE 35 ð% < 5B?99 A<;><I F9@C9D4FGD4I 59; >BA89AE4J<< 6?47<, %,              
A9 5B?99 ................................................................................................................... 80. 

1.2.9 �F@BEH9DAB9 846?9A<9, >#4 (@@ DF. EF.) &&.&.... BF 84,0 8B 106,7 
(BF 630 8B 800). 

1.2.10 �D48G<DB6>4 4A4?<;4FBD4 CDB<;6B8<FES CB QF4?BAAB= 6B8BDB8AB= 
ED989. 

1.2.11 1?9>FD<K9E>B9 C<F4A<9 4A4?<;4FBD4 BEGM9EF6?S9FES BF E9F< C9D9-
@9AAB7B FB>4 A4CDS:9A<9@ 220 ?<5B 36 � (6 ;46<E<@BEF< BF <ECB?A9A<S) CD< 
K4EFBF9 (50 ± 1) �J, E 8BCGE>49@O@ BF>?BA9A<9@ A4CDS:9A<S C<F4A<S BF @<AGE 
15 8B C?RE 10 %. 

1.2.12 #BFD95?S9@4S @BMABEFP CD< AB@<A4?PAB@ ;A4K9A<< A4CDS:9A<S 
C<F4A<S, �·�, A9 5B?99 &&&&&....&....&...................................................... 10. 

1.2.13 1?9>FD<K9E>4S <;B?SJ<S @9:8G J9CS@< C<F4A<S 5?B>4 CD9B5D4;B-
64F9?PAB7B < 97B >BDCGEB@ 6O89D:<649F 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?P-
AOI GE?B6<SI CD<@9A9A<S. 

1.2.14 1?9>FD<K9E>B9 EBCDBF<6?9A<9 <;B?SJ<< J9C9= C<F4A<S 4A4?<;4-
FBD4 @9:8G LFODS@< 6<?>< < >BDCGEB@ 5?B>4 CD9B5D4;B64F9?PAB7B,  "@,      
A9 @9A99: 

 CD< F9@C9D4FGD9 B>DG:4RM97B 6B;8GI4 (20 ñ 5) ð% &&...&..........& 40; 
 CD< F9@C9D4FGD9 B>DG:4RM97B 6B;8GI4 50 ð% &&&&&&.&&.& 10; 
 CD< F9@C9D4FGD9 B>DG:4RM97B 6B;8GI4 C?RE 35 ð% < BFABE<F9?PAB= 

6?4:ABEF< 80 % &&&&&&.&&&..&&&&&&&&&&&&&&&& 5. 
1.2.15 1?9>FD<K9E>B9 EBCDBF<6?9A<9 @9:8G 6A9LA9= >?9@@B= ;4M<FAB7B 

;4;9@?9A<S 5?B>4 CD9B5D4;B64F9?PAB7B < 97B >BDCGEB@, "@, A9 5B?99 &&..... 0,1. 

1.2.16 �D9@S CDB7D964 < GEF4AB6?9A<S F9C?B6B7B D46AB69E<S, K,              
A9 5B?99&&&...&&&&&&&&&&&&&&&&&&&&&&&.&... 0,5. 
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1.2.17 �A4?<;4FBD EBID4AS9F E6B< I4D4>F9D<EF<>< 6 CD989?4I ABD@, 
GEF4AB6?9AAOI 6 F9IA<K9E><I GE?B6<SI A4 4A4?<;4FBD, CBE?9 ;4@9AO E@9AAOI 
Q?9@9AFB6 84FK<>4 6B8BDB8AB7B ��-509 < 7D48G<DB6><. 

1.2.18 �454D<FAO9 D4;@9DO < @4EE4 G;?B6 4A4?<;4FBD4 EBBF69FEF6GRF 
;A4K9A<S@, CD<6989AAO@ 6 F45?<J9 1.1. 
"45?<J4 1.1 

�ECB?A9A<9 
4A4?<;4FBD4 

!4<@9AB64A<9 G;?B6 �454D<FAO9 D4;@9DO, 
@@, A9 5B?99 

 4EE4, >7, 
A9 5B?99 

 �$�-509, 

 �$�-509/36 

�?B> CD9B5D4;B64F9?PAO= 

M<FB6B7B <ECB?A9A<S 
(59; >459?S) 

252146115 2,60 

 �$�-509/1, 

 �$�-509/1/36 

�?B> CD9B5D4;B64F9?PAO= 

A4EF9AAB7B <ECB?A9A<S 
(59; >459?S) 

26617095 

 �$�-509, 

 �$�-509/36, 

 �$�-509/1, 

 �$�-509/1/36 

�4FK<> 6B8BDB8AO= ��-509 

(59; >459?S) 
30135 0,10 

 

1.2.19 #B>4;4F9?< A489:ABEF<: 
– ED98ASS A4D45BF>4 A4 BF>4;, K, A9 @9A99 &&&&&&&&&&.. 40000; 

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

– ED98A<= EDB> E?G:5O 4A4?<;4FBDB6, ?9F, A9 @9A99 &............&...&... 10. 
1.2.20 %F9C9AP ;4M<FO G;?B6 4A4?<;4FBD4, B59EC9K<649@4S B5B?BK>B= CB 

�"%& 14254-2015, EBBF69FEF6G9F: 
– 8?S 5?B>4 CD9B5D4;B64F9?PAB7B &&&&&&&&&&&&&&.. IP65; 

– 8?S 84FK<>4 6B8BDB8AB7B ��-509 (CB7DG:49@4S K4EFP) &&.....&. IP68. 

 

 

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

 

1.3.1 �<4C4;BA <;@9D9A<= @4EEB6B= >BAJ9AFD4J<< D4EF6BD9AAB7B 6 6B89 
6B8BDB84 (6 84?PA9=L9@ �$�), @>7/8@3 &&&&&&&&.&...&. BF 0 8B 2000. 

1.3.2 (GA>J<S CD9B5D4;B64A<S <;@9DS9@B7B ;A4K9A<S �$�, @>7/8@3 6 
GA<H<J<DB64AAO= Q?9>FD<K9E><= 6OIB8AB= E<7A4? CBEFBSAAB7B FB>4 (84?99 
6OIB8AB= FB>) I6OI, @�, EBBF69FEF6G9F 6OD4:9A<S@: 

 8?S 6OIB8AB7B FB>4 6 8<4C4;BA9 BF 4 8B 20 @� A4 A47DG;>9, A9 CD96O-
L4RM9= 500 "@ 

8<4C
6OI !

C
I 

164
204 ;       (1.1) 

 8?S 6OIB8AB7B FB>4 6 8<4C4;BA9 BF 0 8B 5 @� A4 A47DG;>9, A9 CD96O-
L4RM9= 2 >"@ 
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8<4C
6OI !

C
I 

5
50 ,          (1.2) 

789 ! – <;@9D9AAB9 ;A4K9A<9 �$�, @>7/8@3; 

!8<4C – ;A4K9A<9 69DIA97B CD989?4 ;4CDB7D4@@<DB64AAB7B 8<4C4;BA4 
<;@9D9A<= �$� CB FB>B6B@G 6OIB8G, EBBF69FEF6GRM99 5 @� 8?S 6OIB8AB7B 
FB>4 6 8<4C4;BA9 BF 0 8B 5 @� < 20 @� 8?S 6OIB8AB7B FB>4 6 8<4C4;BA9 BF 4           
8B 20 @�, @>7/8@3. 

1.3.3 #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%, @>7/8@3: 

 CB <A8<>4FBDG &&&&&&&&&&&&.&&&&& ± (3,0 + 0,04!); 

 CB FB>B6B@G 6OIB8G &&&&&&&&& ± [(3,0 + 0,002!8<4C) + 0,04C]. 

1.3.4 #D989?O 8BCGE>49@B= 8BCB?A<F9?PAB= 45EB?RFAB= CB7D9LABEF< 
4A4?<;4FBD4 CD< <;@9D9A<< �$� CB <A8<>4FBDG < CB FB>B6B@G 6OIB8G, B5G-
E?B6?9AAB= <;@9A9A<9@ F9@C9D4FGDO 4A4?<;<DG9@B= ED98O, A4 >4:8O9 ñ 5 ð% 
BF ABD@4?PAB= (20,0 ± 0,2) ð% 6 CD989?4I D45BK97B 8<4C4;BA4 F9@C9D4FGD BF 0 
8B C?RE 70 °%, @>7/8@3 &&&&&&&&&&&&&&&....... ± (0,3 + 0,015%). 

1.3.5 #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 
D45BK97B 8<4C4;BA4 F9@C9D4FGD BF C?RE 5 8B C?RE 50 ð%, @>7/8@3: 

 CB <A8<>4FBDG &&&&&&.&&&&&&.&&.&& ± (0,4 + 0,002!); 

 CB FB>B6B@G 6OIB8G &&&&&&&...... ± [(0,4 + 0,002!8<4C) + 0,002C]. 

1.3.6 �<4C4;BA <;@9D9A<= F9@C9D4FGDO 4A4?<;<DG9@B= ED98O, 
ð%&&&&&&&&&&&&&&&&&&&&&&&&&... BF 0 8B C?RE 70. 

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

1.3.8 #D989?O 8BCGE>49@B= 8BCB?A<F9?PAB= 45EB?RFAB= CB7D9LABEF< 
4A4?<;4FBD4 CD< <;@9D9A<< F9@C9D4FGDO 4A4?<;<DG9@B= ED98O, B5GE?B6?9AAB= 
<;@9A9A<9@ F9@C9D4FGDO B>DG:4RM97B 6B;8GI4, A4 >4:8O9 ñ 10 ð% BF ABD-
@4?PAB= (20 ñ 5) ð% 6 CD989?4I D45BK97B 8<4C4;BA4 F9@C9D4FGD BF C?RE 5 8B           
C?RE 50 ð%, ð% &&&&&&&&&&&&&&&&&&&&&&&&& ñ 0,1. 

1.3.9 �D9@S GEF4AB6?9A<S CB>4;4A<= 4A4?<;4FBD4 CD< <;@9D9A<< �$�, 
t0,9, @<A, A9 5B?99 &&&..........................................................&&&..&&&&.. 2. 

1.3.10 �D9@S GEF4AB6?9A<S CB>4;4A<= 4A4?<;4FBD4 CD< <;@9D9A<< �$�,  
tG, @<A, A9 5B?99 &..........................................................&&&&&&&.&...... 40. 

1.3.11 �D9@S GEF4AB6?9A<S CB>4;4A<= 4A4?<;4FBD4 CD< <;@9D9A<< F9@-
C9D4FGDO 4A4?<;<DG9@B= ED98O, t0,9, @<A, A9 5B?99 &&.......&.&&&.........& 7. 

1.3.12 �D9@S GEF4AB6?9A<S CB>4;4A<= 4A4?<;4FBD4 CD< <;@9D9A<< F9@-
C9D4FGDO 4A4?<;<DG9@B= ED98O, tG, @<A, A9 5B?99 &&&&&&&&.....&& 20. 
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1.3.13 !9EF45<?PABEFP CB>4;4A<= 4A4?<;4FBD4 ;4 6D9@S 8 K, @>7/8@3,       

A9 5B?99: 
 CB <A8<>4FBDG &&&&&......&&&&&&&&&..&. ± (1,5 + 0,02!); 

 CB FB>B6B@G 6OIB8G &&&....&&&&.... ± [(1,5 + 0,001!8<4C) + 0,02C]. 

1.3.14 %BEFBSA<9 6OIB84 <;@9D9AAB7B ;A4K9A<S �$� ;4 CD989?O ;4CDB-
7D4@@<DB64AAB7B 8<4C4;BA4 <;@9D9A<= ?<5B F9@C9D4FGDO ;4 CD989?O 8<4C4;B-
A4 <;@9D9A<= EBCDB6B:849FES: 

 6>?RK9A<9@ <A8<>4FBD4 «�� �� #���»; 
 ;6G>B6O@ E<7A4?B@; 

– ;4@O>4A<9@ D9?9 C9D97DG;B>; 
– @<74A<9@ A4 Q>D4A9 <A8<>4FBD4 A48C<E< «� �» ?<5B «°!». 
1.3.15 %BEFBSA<9 6OIB84 <;@9D9AAB7B ;A4K9A<S �$� ;4 A<:ARR <?< 

69DIARR GEF46>G EBCDB6B:849FES: 
– CBS6?9A<9@ A4 Q>D4A9 <A8<>4FBD4 B8AB7B <; E<@6B?B6 « » ?<5B « »; 
– ;4@O>4A<9@ D9?9 GEF46B>. 
1.3.16 �A4?<;4FBD BEGM9EF6?S9F B5@9A <AHBD@4J<9= CB <AF9DH9=EG               

RS-485. 

 

 

1.4 !BEF46 <;89?<S 

 

%BEF46 4A4?<;4FBD4 CD<6989A 6 F45?<J9 1.2. 

"45?<J4 1.2 

!4<@9AB64A<9 �ECB?A9A<9  �$�- 

509 509/1 509/36 509/1/36 

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

�?B> CD9B5D4;B64F9?PAO= A4EF9AAB7B <ECB?A9A<S ○ ● ○ ● 

�4FK<> 6B8BDB8AO= ��-509 ● ● ● ● 

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

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

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

 
 

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

 

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

�A9LA<= 6<8 4A4?<;4FBD4 <ECB?A9A<S  �$�-509 CD98EF46?9A A4 D<EGA-
>9 1.1. 

�A4?<;4FBD CD98EF46?S9F EB5B= 86GI>4A4?PAO= EF4J<BA4DAO= <;@9D<-
F9?PAO= CD<5BD, EBEFBSM<= <; E?98GRM<I BEAB6AOI K4EF9=: 

– 5?B>4 CD9B5D4;B64F9?PAB7B (A4EF9AAB7B <?< M<FB6B7B <ECB?A9A<S); 
– 84FK<>B6 6B8BDB8AOI ��-509. 
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�4FK<>< 6B8BDB8AO9 ��-509 (6 84?PA9=L9@ 84FK<><), @B7GF 5OFP G84?9-
AO BF 5?B>4 CD9B5D4;B64F9?PAB7B A4 D4EEFBSA<9 8B 5 @ ?<5B 8B 100 @ E CB@B-
MPR 6EF46>< >459?PAB= ��409/509.L. 

�;@9D9AAO9 ;A4K9A<S �$� < F9@C9D4FGDO 6O6B8SFES A4 BFEK9FAB9 
GEFDB=EF6B 2 J<HDB6B= :<8>B>D<EF4??<K9E><= <A8<>4FBD (6 84?PA9=L9@ 2 
<A8<>4FBD). #D< QFB@ 6B;@B:AO D9:<@O <A8<>4J<< C9D6B7B ?<5B 6FBDB7B >4-
A4?4, ?<5B D9:<@ B8AB6D9@9AAB= <A8<>4J<< 86GI >4A4?B6 <;@9D9A<S. 

#B >4:8B@G >4A4?G <;@9D9A<= 6 4A4?<;4FBD9 <@99FES 6OIB8AB= FB> 6 
8<4C4;BA4I BF 0 8B 5 @�, BF 4 8B 20 @�, 4 F4>:9 8BCB?A<F9?PAB BF 0 8B 20 @�. 

�4FK<><  CDBFBKAB-CB7DG:AO9. 
�4:8O= 84FK<> BEA4M9A @<>DBEI9@B= QA9D7BA9;46<E<@B= C4@SF<, 6 >B-

FBDB= <;A4K4?PAB ;4C<E4AO C4D4@9FDO F9D@B84FK<>4, ;4CB@<A4RFES 66B8<@O9 
E 5?B>4 CD9B5D4;B64F9?PAB7B ;A4K9A<S 8?<AO >459?PAB= 6EF46><, 4 F4>:9 C4D4-
@9FDO 7D48G<DB6><. 

�D48G<DB6>4 4A4?<;4FBD4 CDB<;6B8<FES CB QF4?BAAB= 6B8BDB8AB= ED989 
100 % 6?4:ABEF<. 

'EF4AB6>4 «AG?S» 4A4?<;4FBD4 CDB<;6B8<FES CB 59;6B8BDB8AB= («AG?9-
6B=») ED989 – CB 6B;8GIG. 

�?S GK9F4 4F@BEH9DAB7B 846?9A<S CD< 7D48G<DB6>9 4A4?<;4FBD4 CB 6B8B-
DB8AB= ED989 <ECB?P;G9FES 6EFDB9AAO= 84FK<> 4F@BEH9DAB7B 846?9A<S. 

 <EGAB> 1.1 –�A4?<;4FBD <ECB?A9A<S �� К-509 

�459?P E9F96B=, 

L = 1,5 @ 

�?B> 
CD9B5D4;B64F9?PAO= 

�4FK<> 6B8BDB8AO= 

��-509 
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� >4:8B@ >4A4?9 6 4A4?<;4FBD9 CD98GE@BFD9AO 869 E6B5B8AB CDB7D4@-
@<DG9@O9 GEF46><. #D< 6OIB89 <;@9D9AAB7B ;A4K9A<S �$� ;4 CD989?O GEF46B> 
;4@O>4RFES «EGI<9» >BAF4>FO D9?9. #D< 6OIB89 ;4 69DIARR GEF46>G A4 Q>D4A9 
<A8<>4FBD4 CBS6?S9FES E<@6B? «  », CD< 6OIB89 ;4 A<:ARR GEF46>G  E<@-
6B? «  ». 

 

 

1.5.2 �D<AJ<C <;@9D9A<S 6B8BDB84 
 

�?S <;@9D9A<= EB89D:4A<S D4EF6BD9AAB7B 6 6B89 6B8BDB84 6 4A4?<;4FBD9 
<ECB?P;G9FES 4@C9DB@9FD<K9E><= 84FK<>, D45BF4RM<= CB CD<AJ<CG CB?SDB-
7D4H<K9E>B= SK9=>< ;4>DOFB7B F<C4. 

1?9>FDB8O CB7DG:9AO 6 D4EF6BD Q?9>FDB?<F4, >BFBDO= BF89?9A BF >BA-
FDB?<DG9@B= ED98O @9@5D4AB=, CDBA<J49@B= 8?S 6B8BDB84, AB A9CDBA<J49@B= 
8?S :<8>BEF< < C4DB6 6B8O. �B8BDB8 <; 4A4?<;<DG9@B= ED98O 8<HHGA8<DG9F 
K9D9; @9@5D4AG 6 FBA><= E?B= Q?9>FDB?<F4 @9:8G 4AB8B@ < @9@5D4AB= < 6EFG-
C49F 6 Q?9>FDBI<@<K9E>GR D94>J<R A4 CB69DIABEF< 4AB84, >BFBDO= CB?SD<;G-
9FES 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<DB64AAB= 
F9@C9D4FGD9 CDBCBDJ<BA4?9A >BAJ9AFD4J<< D4EF6BD9AAB7B 6B8BDB84 6 4A4?<-
;<DG9@B= ED989. 

+G6EF6<F9?PABEFP 84FK<>B6 (>BQHH<J<9AF CDBCBDJ<BA4?PABEF<) 6B;D4E-
F49F E CB6OL9A<9@ F9@C9D4FGDO >BAFDB?<DG9@B= ED98O. �?S >B@C9AE4J<< 
QFB= ;46<E<@BEF< 6 4A4?<;4FBD9 CD<@9AS9FES 46FB@4F<K9E>4S F9@C9D4FGDA4S 
>BDD9>J<S E <ECB?P;B64A<9@ F9D@B84FK<>4, D4;@9M9AAB7B 6 B8AB@ >BDCGE9 E 
84FK<>B@ 6B8BDB84. 

� >4K9EF69 F9D@B84FK<>4 <ECB?P;G9FES FD4A;<EFBD, 6>?RK9AAO= >4> 8<B8 
6 CDS@B@ A4CD46?9A<<, C<F49@O= EF45<?PAO@ CBEFBSAAO@ FB>B@. !4CDS:9A<9 
A4 p-n C9D9IB89 ?<A9=AB @9AS9FES E <;@9A9A<9@ F9@C9D4FGDO. 1FB A4CDS:9A<9 
CBEFGC49F K9D9; >B@@GF4FBD A4 6IB8 �*#. 

�*# CD9B5D4;G9F E<7A4?O E 84FK<>B6 6B8BDB84 < F9@C9D4FGDO 6 >B8O, 
CBEFGC4RM<9 A4 @<>DB>BAFDB??9D. 

 <>DB>BAFDB??9D CDB<;6B8<F B5D45BF>G CB?GK9AAOI >B8B6 < 6O6B8<F 
<AHBD@4J<R A4 :<8>B>D<EF4??<K9E><= 7D4H<K9E><= <A8<>4FBD. 

 

 

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

1.5.3.1 �?B> CD9B5D4;B64F9?PAO= 

 

�?B> CD9B5D4;B64F9?PAO= CDB<;6B8<F CD9B5D4;B64A<9 E<7A4?B6 �$� < 
F9@C9D4FGDO BF 84FK<>B6, <;@9D9A<9 4F@BEH9DAB7B 846?9A<S, <A8<>4J<R D9-
;G?PF4FB6 <;@9D9A<= �$� < F9@C9D4FGDO, CD9B5D4;B64A<9 D9;G?PF4FB6 <;@9D9-
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A<= 6 6OIB8AB= FB>, GCD46?9A<9 «EGI<@<» >BAF4>F4@< D9?9 < B5@9A <AHBD@4-
J<9= CB <AF9DH9=EG RS-485. 

�?B> CD9B5D4;B64F9?PAO= BEGM9EF6?S9F BFB5D4:9A<9 D9;G?PF4FB6 <;@9-
D9A<= E D4;D9L4RM9= ECBEB5ABEFPR 6 EBBF69FEF6<< E F45?<J9= 1.3. 

"45?<J4 1.3 

�A8<J<DG9@O= 

C4D4@9FD 
�8<A<J4 
<;@9D9A<= 

'K4EFB> 8<4C4;BA4 
<A8<>4J<< 

$4;D9L4RM4S 
ECBEB5ABEFP 

�$� @>7/8@3 
BF 2 99,9 8B 199,9 0,1 

BF 200 8B 9999 1 

 BF 1,000 8B 1,999 0,001 

@7/8@3 BF 2,00 8B 19,99 0,01 

 BF 20,0 8B 99,9 0,1 

&9@C9D4FGD4 ð% BF 2 5 8B 99,9 0,1 

 

�A9LA<= 6<8 5?B>4 CD9B5D4;B64F9?PAB7B (A4 CD<@9D9 5?B>4 CD9B5D4;B-
64F9?PAB7B M<FB6B7B <ECB?A9A<S) CB>4;4A A4 D<EGA>4I 1.2 < 1.3. 

#<F4A<9 4A4?<;4FBD4 BEGM9EF6?S9FES BF E9F< C9D9@9AAB7B FB>4 220 �,            
50 �J ?<5B 36 �, 50 �J (6 ;46<E<@BEF< BF <ECB?A9A<S). 

!4 C9D98A9= C4A9?< 5?B>4 CD9B5D4;B64F9?PAB7B D4ECB?B:9AO: 
 Q>D4A <A8<>4FBD4, CD98A4;A4K9AAO= 8?S <A8<>4J<< <;@9D9AAB7B ;A4-

K9A<S �$� < F9@C9D4FGDO, D9:<@B6 D45BFO 4A4?<;4FBD4, 4 F4>:9 8?S D45BFO E 
Q>D4AAO@< @9AR; 

 >ABC>4 «      » 8?S BF>?RK9A<S < 6>?RK9A<S CB8E69F>< Q>D4A4 <A8<>4-
FBD4; 

 >ABC>< « », « » 8?S C9D986<:9A<S CB EFDB>4@ @9AR 6 D9:<@9 >BA-
FDB?S < <;@9A9A<S C4D4@9FDB6 < 8?S <;@9A9A<S C4D4@9FDB6 A4EFDB=><; 

 >ABC>4 «��!��» 8?S <;@9A9A<S D9:<@4 <A8<>4J<< (>4A4?4 �,  >4A4-
?4 � ?<5B B5B<I >4A4?B6), 4 F4>:9 8?S A9>BFBDOI BC9D4J<= 6 D9:<@9 ���2; 

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

<;@9A9A<S C4D4@9FDB6) < CB8F69D:89A<S 6O5D4AAOI CD< CDB7D4@@<DB64A<< 
69?<K<A < D9:<@B6 D45BFO; 

 C9D9>?RK4F9?P «%�&0» 8?S 6>?RK9A<S < 6O>?RK9A<S C<F4A<S 4A4?<-
;4FBD4; 

 E69FB6B= <A8<>4FBD «%�&0», ;9?9AB7B J69F4, 8?S <A8<>4J<< 6>?RK9-
A<S C<F4A<S 4A4?<;4FBD4; 

 E69FB6B= <A8<>4FBD «#�$��$'���», >D4EAB7B J69F4, 8?S <A8<>4J<< 
EBEFBSA<S C9D97DG;>< ;4CDB7D4@@<DB64AAB7B 8<4C4;BA4 <;@9D9A<= <?< 6OIB84 
<;@9D9AAB7B ;A4K9A<S F9@C9D4FGDO ;4 CD989?O 8<4C4;BA4. 
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!4 ;48A9= C4A9?< 5?B>4 CD9B5D4;B64F9?PAB7B M<FB6B7B <ECB?A9A<S 6 EB-
BF69FEF6<< E D<EGA>B@ 1.3 (A4 CD<@9D9 <ECB?A9A<S 4A4?<;4FBD4  �$�-509) < 
A4 A<:A9= C4A9?< 5?B>4 CD9B5D4;B64F9?PAB7B A4EF9AAB7B <ECB?A9A<S 6 EBBF-
69FEF6<< E D<EGA>B@ 1.4 (A4 CD<@9D9 <ECB?A9A<S 4A4?<;4FBD4  �$�-509/1) 

D4ECB?B:9AO: 
 864 D4;N9@4 «��&'�� �» < «��&'�� �» >4A4?4 � < >4A4?4 � 8?S 

CB8>?RK9A<S 84FK<>B6 6B8BDB8AOI > 5?B>G CD9B5D4;B64F9?PAB@G; 
 D4;N9@ «&"�"�/� �/%"�, %��!�����&�3, RS-485» 8?S 

CB8>?RK9A<S 4A4?<;4FBD4 > 6A9LA9@G GEFDB=EF6G; 
 >?9@@4 «  » 8?S CB8>?RK9A<S ;4M<FAB7B ;4;9@?9A<S > 5?B>G CD9-

B5D4;B64F9?PAB@G; 
 79D@9F<KAO= >459?PAO= 66B8 E9F96B7B >459?S «~220 �  50 �F           

10 �·�» ?<5B «~36 �  50 �F  10 ��» (6 ;46<E<@BEF< BF <ECB?A9A<S). 
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1.5.3.2 Д4FG<> 6B8BDB8AO= Д�-509 

 

�A9LA<= 6<8 84FK<>4 CB>4;4A A4 D<EGA>9 1.5. 
 

 

 

 

 

 

 

 

 

 

 

 

 <EGAB> 1.5 – �4FK<> 6B8BDB8AO= ��-509 

 

 

"EAB6AO@< HGA>J<BA4?PAO@< Q?9@9AF4@< 84FK<>4 S6?SRFES Q?9>FDB8O, 
CD98EF46?SRM<9 EB5B= C?4F<AB6O= 4AB8 < E9D95DSAO= >4FB8. 

#?4F<AB6O= 4AB8 6C4SA 6 EF9>?SAAGR FDG5>G, >BFBD4S GEF4AB6?9A4 6 
>BDCGE 84FK<>4. 

 

�!� �!��: ��#$�Щ��&%/ Ч�%&�&0 ��&"� ��$����!/-
 �  �&�$���� �! 

 

%9D95DSAO= >4FB8 A4@BF4A A4 >BDCGE 84FK<>4 < A4 EF9>?SAAGR FDG5>G. 
#B8>?RK9A<9 84FK<>4 > D4;N9@4@ «��&'�� �» < «��&'�� �» 5?B>4 

CD9B5D4;B64F9?PAB7B CDB<;6B8<FES E CB@BMPR DB;9F>< $%10&�, GEF4AB6?9A-
AB= A4 >BAJ9 >459?S EB98<A<F9?PAB7B. 

#B8EB98<A9A<9 >459?PAB= 6EF46><, CBEF46?S9@B= CB EB7?4EB64A<R E ;4-
>4;K<>B@, CDB<;6B8<FES CD< CB@BM< DB;9F>< < 6<?>< $%4&�, GEF4AB6?9AAOI 
A4 6EF46>9, < BF69FAOI D4;N9@B6, GEF4AB6?9AAOI A4 >459?9 EB98<A<F9?PAB@ 
84FK<>4. 

 

 

1.6 �4D><DB6>4 

 

 

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

 

 

 

�4FB8 
E9D95DSAO= 

�AB8 
C?4F<AB6O= 

';9? @9@5D4AAO= 

 501/509 
�B?PJB 

011-014-19-2-7 

&DG5>4 
EF9>?SAA4S 

�459?P �BDCGE 
84FK<>4 
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1.6.2 �?B> CD9B5D4;B64F9?PAO= 
 

1.6.2.1 !4 C9D98A9= C4A9?< 5?B>4 CD9B5D4;B64F9?PAB7B A4A9E9AO: 
2 A4<@9AB64A<9 4A4?<;4FBD4 < FB64DAO= ;A4>; 
2 A4<@9AB64A<9 EFD4AO-<;7BFB6<F9?S. 
1.6.2.2 !4 ;48A9= C4A9?< 5?B>4 CD9B5D4;B64F9?PAB7B M<FB6B7B <ECB?A9-

A<S < A4 A<:A9= CB69DIABEF< 5?B>4 CD9B5D4;B64F9?PAB7B A4EF9AAB7B <ECB?A9-
A<S G>D9C?9A4 F45?<K>4 EB89D:4M4S: 

 FB64DAO= ;A4> < A4<@9AB64A<9 CD98CD<SF<S-<;7BFB6<F9?S; 
 98<AO= ;A4> B5D4M9A<S CDB8G>J<< A4 DOA>9 7BEG84DEF6-K?9AB6 

�6D4;<=E>B7B Q>BAB@<K9E>B7B EBR;4; 
 ;A4> GF69D:89A<S F<C4; 
 A4<@9AB64A<9 < GE?B6AB9 B5B;A4K9A<9 4A4?<;4FBD4; 
 ;46B8E>B= AB@9D 4A4?<;4FBD4 < 7B8 6OCGE>4; 
 D97<EFD4J<BAAO= AB@9D 6 �BEG84DEF69AAB@ D99EFD9 ED98EF6 <;@9D9A<=; 
 <AF9D64? @9:8G CB69D>4@<; 
 AB@<A4?PAB9 ;A4K9A<9 A4CDS:9A<S Q?9>FD<K9E>B7B C<F4A<S; 
 GE?B6AB9 B5B;A4K9A<9 DB84 Q?9>FD<K9E>B7B FB>4 < AB@<A4?PA4S K4-

EFBF4 C9D9@9AAB7B FB>4; 
 E<@6B? «  », B5B;A4K4RM<= >?9@@G ;4M<FAB7B ;4;9@?9A<S. 
1.6.2.3 !4 5B>B6B= CB69DIABEF< 5?B>4 CD9B5D4;B64F9?PAB7B M<FB6B7B 

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

 

1.6.3 �4FK<> 6B8BDB8AO= ��-509 
 

!4 >459?9 84FK<>4 G>D9C?9A4 F45?<K>4, A4 >BFBDB= A4A9E9AO: 
2 A4<@9AB64A<9 84FK<>4; 
2 ;46B8E>B= AB@9D. 
 

1.6.4 �EF46>4 >459?PA4S ��409/509.L 
 

!4 6EF46>9 >459?PAB= ��409/509.L G>D9C?9AO F45?<K><, A4 >BFBDOI 
A4A9E9AO: 

– ;46B8E>B= AB@9D 84FK<>4 6B8BDB8AB7B ��-509; 

– 8?<A4 6EF46>< >459?PAB= ��409/509.L 6 @9FD4I. 
 

1.6.5 "D4AECBDFA4S @4D><DB6>4 
 

1.6.5.1 !4 FD4AECBDFAB= F4D9 (>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. 
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1.6.5.2 !4 FD4AECBDFAB= F4D9 (>BDB5>9) A4A9E9AO @4A<CG?SJ<BAAO9 
;A4><: «)DGC>B9. "EFBDB:AB», «�9D9KP BF 6?47<», «�9DI» < «#D989?O F9@C9D4-
FGDO» CB �"%& 14192-96. 

 

 

1.7 #C4>B6>4 

 

1.7.1 'C4>B6>4 B59EC9K<649F EBID4AS9@BEFP 4A4?<;4FBD4 CD< FD4AECBD-
F<DB64A<< < ID4A9A<<. 

1.7.2 #B ;4M<F9 4A4?<;4FBD4 BF >?<@4F<K9E><I H4>FBDB6 6A9LA9= ED98O 
GC4>B6>4 <@99F >4F97BD<R �'-1 CB �"%& 23170-78. 

1.7.3 'C4>B6>4 EBBF69FEF6G9F FD95B64A<S@ �"%& 9.014-78 8?S 7DGCCO 
<;89?<= ІІІ: 

 64D<4AF 6D9@9AAB= CDBF<6B>BDDB;<BAAB= ;4M<FO ��-0; 

 64D<4AF 6AGFD9AA9= GC4>B6>< �'-4. 

1.7.4 � BF89?PAO9 CB?<QF<?9AB6O9 C4>9FO G>?48O64RFES: 
 5?B> CD9B5D4;B64F9?PAO=; 
 84FK<> 6B8BDB8AO= ��-509; 

 >B@C?9>F ;4C4EAOI K4EF9= 8?S 84FK<>4; 
 >B@C?9>F <AEFDG@9AF4 < CD<A48?9:ABEF9=; 

 >B@C?9>FO @BAF4:AOI K4EF9=; 
 DG>B6B8EF6B CB Q>EC?G4F4J<<, C4ECBDF < GC4>B6BKA4S 698B@BEFP. 
1.7.5 'C4>B6>4 6EF46B> >459?PAOI ��409/509.L EBBF69FEF6G9F FD95B64-

A<S@ �"%& 18690-2012. 

1.7.6 %BEF46AO9 K4EF< 4A4?<;4FBD4 G>?48O64RFES 6 >4DFBAAGR >BDB5>G 
E CBE?98GRM9= 99 ;4>?9=>B= CB?<@9DAB= ?<C>B= ?9AFB=. 

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

1.7.8 %DB> EBID4AS9@BEF< 8B C9D9GC4>B6O64A<S D469A EDB>G E?G:5O 
4A4?<;4FBD4. 

1.7.9 #9D9GC4>B6O64A<9 4A4?<;4FBD4 CDB6B8<FPES 6 E?GK49 B5A4DG:9A<S 
89H9>FB6 GC4>B6>< CD< BE@BFD4I 6 CDBJ9EE9 ID4A9A<S <?< CB <EF9K9A<< EDB>4 
EBID4AS9@BEF< 8B C9D9GC4>B6O64A<S. 

1.7.10 #B EB7?4EB64A<R E ;4>4;K<>B@ 8BCGE>49FES CD<@9ASFP 8DG7<9 6<-
8O >BAE9D64J<< < GC4>B6><. 
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2 �%#"�0�"��!�� #" !��!�'�!�2 
 

2.1 Э>EC?G4F4F<BAAO9 B7D4A<G9A<S 

 

2.1.1 "59D974FP BF G84DB6 5?B> CD9B5D4;B64F9?PAO= < 84FK<>, F4> >4> 6 
<I >BAEFDG>J<< <ECB?P;B64AO IDGC><9 @4F9D<4?O. 

2.1.2 �4FK<> D4EEK<F4A A4 D45BFG 6 8<4C4;BA9 F9@C9D4FGD BF 0 8B        
C?RE 70 ð%. �D4F>B6D9@9AAB (8B 15 @<A) BA 6O89D:<649F F9@C9D4FGDG 8B      
100 ð%, B8A4>B 8?<F9?PAO= C9D97D96 @B:9F 6O;64FP 89HBD@4J<R >BDCGE4 84F-
K<>4 < 6OIB8 97B <; EFDBS. 
 

 

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

 

2.2.1 �?B> CD9B5D4;B64F9?PAO= 8B?:9A 5OFP GEF4AB6?9A 6 @9EF9, A9 ;4-
FDG8ASRM9@ BF>?RK9A<9 4A4?<;4FBD4 BF E9F< C<F4A<S. 

2.2.2 #D< D45BF9 8B?:AO EB5?R84FPES FD95B64A<S F9IA<>< 59;BC4EAB-
EF<: 

 CD< D45BF9 E Q?9>FDBGEF4AB6>4@< 2 CB �"%& 12.1.019-2017 <            
�"%& 12.2.007.0-75; 

 CD< D45BF9 E �%"-#�% 2 CD46<?4 D45BFO E 54??BA4@< E #�% CB8 846-
?9A<9@; 

 CD< D45BF9 E I<@<K9E><@< D94>F<64@< 2 CB �"%& 12.1.007-76 <                 
�"%& 12.4.021-75. 

2.2.3 �4CD9M49FES Q>EC?G4F<DB64FP 4A4?<;4FBD CD< EASFOI >DOL>4I 
>BDCGE4 5?B>4 CD9B5D4;B64F9?PAB7B, 4 F4>:9 CD< BFEGFEF6<< ;4;9@?9A<S 5?B>4 
CD9B5D4;B64F9?PAB7B. 

2.2.4 1?9>FD<K9E><9 J9C<, BEGM9EF6?SRM<9 CB8>?RK9A<9 > D4;N9@G 
«&"�"�/� �/%"�, %��!�����&�3, RS-485», 8B?:AO 5OFP 6OCB?A9-
AO Q>D4A<DB64AAO@ >459?9@ ?<5B CDB6B84@<, D4ECB?B:9AAO@< 6 CDB6B8SM<I 
>459?PAOI :9?B54I <?< 6 >459?97BA4I. 

%B98<A9A<S 84FK<>B6 E 5?B>B@ CD9B5D4;B64F9?PAO@ 6OCB?A9AO Q>D4A<-
DB64AAO@ >459?9@. 

 

 

2.3 �B87BFB6>4 4A4?<;4FBD4 > D45BF9 

 

2.3.1 �B?GK9A<9 4A4?<;4FBD4 
 

#D< CB?GK9A<< 4A4?<;4FBD4 E?98G9F 6E>DOFP GC4>B6>G, CDB69D<FP >B@-
C?9>FABEFP < G598<FPES 6 EBID4AABEF< GC4>B64AAOI <;89?<=. 

#BE?9 CD95O64A<S 4A4?<;4FBD4 A4 IB?B8AB@ 6B;8GI9 A9B5IB8<@B 6O89D-
:4FP 97B CD< >B@A4FAB= F9@C9D4FGD9 A9 @9A99 2 K, CBE?9 K97B @B:AB CD<EFG-
C<FP > CB87BFB6>9 4A4?<;4FBD4 > D45BF9. 
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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 @9EF9, A9 ;4FDG8ASRM9@ BF>?R-
K9A<9 4A4?<;4FBD4 BF E9F< C<F4A<S. 

$4ECB?B:9A<9 < D4;@9D BF69DEF<= 8?S >D9C?9A<S 5?B>4 CD9B5D4;B64F9?P-
AB7B M<FB6B7B <ECB?A9A<S 6 M<F9  6 EBBF69FEF6<< E D<EGA>B@ 2.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 <EGAB> 2.1 –  4ECB?B:9A<9 < D4;@9D BF69DEF<= 8?S >D9C?9A<S                               
5?B>4 CD9B5D4;B64F9?PAB7B M<FB6B7B <ECB?A9A<S 6 M<F9 

 

 

�?B> CD9B5D4;B64F9?PAO= 4A4?<;4FBD4 M<FB6B7B <ECB?A9A<S GEF4AB6<FP 
E 6AGFD9AA9= EFBDBAO M<F4. !4>?48>G, 6IB8SMGR 6 >B@C?9>F @BAF4:AOI K4-
EF9= �$49.06.000, GEF4AB6<FP E ?<J96B= EFBDBAO M<F4 6 EBBF69FEF6<< E D<EGA-
>B@ 2.2. 

�?S >D9C?9A<S 5?B>4 CD9B5D4;B64F9?PAB7B A4 M<F9 (FB?M<AB= 8B 3 @@) 
@B:AB 6BECB?P;B64FPES 6<AF4@<  5×8 E 74=>4@<, 6IB8SM<@< 6 >B@C?9>F @BA-
F4:AOI K4EF9= �$49.06.000. 

 

 

 

 

 

 

5,5 

5,5 

7
3

 

1
5
0

 

6 

2 2 6 

2 3 8 

-<F 

2 BF6. 
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 <EGAB> 2.2 – #EF4AB6>4 5?B>4 CD9B5D4;B64F9?PAB7B M<FB6B7B <ECB?A9A<S 

 

 

$4ECB?B:9A<9 < D4;@9D BF69DEF<= 8?S >D9C?9A<S 5?B>4 CD9B5D4;B64F9?P-
AB7B A4EF9AAB7B <ECB?A9A<S A4 69DF<>4?PAB= CB69DIABEF<  6 EBBF69FEF6<< E 
D<EGA>B@ 2.3. 

�BAEFDG>J<S 5?B>4 CD9B5D4;B64F9?PAB7B A4EF9AAB7B <ECB?A9A<S CB;6B-
?S9F BEGM9EF6?SFP >D9C?9A<9 5?B>4 A4 D4;?<KAOI 69DF<>4?PAOI CB69DIABEFSI, 
CBQFB@G >D9C9: 6 >B@C?9>F CBEF46>< A9 6IB8<F. 

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

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

E ;4;9@?SRM<@ >BAF4>FB@; 
5) ~ 36 �, 50 �J E CB@BMPR CB8>?RK9A<S > >BAF4>F4@ E9F96B7B >459?S: 
– CDB6B8 >D4EAB7B J69F4 – H4;4; 
– CDB6B8 E<A97B J69F4 – AG?96B= CDB6B8; 
– CDB6B8 :9?FB-;9?9AB7B J69F4 – ;4;9@?9A<9. 

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

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

!4>?48>4 

�<AF 
 5×8 

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

 

 

2.3.2.2 �A9HA<9 CB8>?RG9A<S 5?B>4 CD9B5D4;B64F9?PAB7B 

 

�!� �!��: #>4:;NG5=85 2=5H=8E CAB@>9AB2 : 1;>:C ?@5>1@07>-
20B5;L=><C ?@>872>48BL ?@8 >B:;NG5==>< ?8B0=88 2=5H=8E CAB@>9AB2 8 
1;>:0 ?@5>1@07>20B5;L=>3>! 

 

�A9LA<9 CB8>?RK9A<S > 5?B>G CD9B5D4;B64F9?PAB@G CDB<;6B8<FP > 
D4;N9@G «&"�"�/� �/%"�, %��!�����&�3, RS-485» E <ECB?P;B64A<-
9@ DB;9F>< $%19&� E >B:GIB@, 6IB8SM9= 6 >B@C?9>F @BAF4:AOI K4EF9= 

�$37.03.000. 
�?S 6A9LA97B CB8>?RK9A<S > 5?B>G CD9B5D4;B64F9?PAB@G: 
2 EASFP C?4EF@4EEB6GR ;47?GL>G E D4;N9@4 «&"�"�/� �/%"�, 

%��!�����&�3, RS-485»; 
2 D4;B5D4FP DB;9F>G $%19&� 6 EBBF69FEF6<< E D<EGA>B@ 2.44; 

2 CD<C4SFP >BAF4>FO 6 EBBF69FEF6<< E D<EGA>B@ 2.45 < F45?<J9= 2.1. 
 

 

 

 

 

 

 

1
1
6

,5
 

5 

�9DF<>4?PA4S 
CB69DIABEFP 

2 5 2 

4 BF6. 
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 <EGAB> 2.4 −  B;9F>4  !19"� E >B:GIB@ 

 

"45?<J4 2.1 

�BAF. �OIB8AB= E<7A4? *9CP �A9LA99 CB8>?RK9A<9 
1 $9?9 

«C9D97DG;>4» 

�4A4? � 

�ECB?A<F9?PAB9 
GEFDB=EF6B 

2 

7 

$9?9 
«GEF46>4» 

8 

12 

13 

3 $9?9 
«C9D97DG;>4» 

�4A4? � 

4 

16 

$9?9 
«GEF46>4» 

17 

18 

19 

5 �OIB8AB= FB> �4A4? � (+) 

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

6 �4A4? � (2) < � (2) 
9 �4A4? � (+) 
11 

#BDF RS-485 

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

 

� 8<4C4;BA9 BF 4 8B 20 @� 6A9LASS A47DG;>4 RA A9 8B?:A4 CD96OL4FP 
500 "@, 6 8<4C4;BA9 BF 0 8B 5 @�  2 >"@. 

�4@O>4A<9 «EGI<I» >BAF4>FB6 D9?9 «C9D97DG;>4» < D9?9 «GEF46>4» CDB-
<EIB8<F 6 EBBF69FEF6<< E F45?<J9= 2.2. 
 

 

 

 

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

>BAF4>FB6 

�BAF4>FO 
�B:GI �4=>4 

$B;9F>4 
$%19&� 

1 2 3 

4 5 6 7 

8 9 10 11 12 

13 14 15 16 

17 18 19 

�?RK D4;N9@4 
(CB>4;4A GE?B6AB) 
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 <EGAB> 2.5 – !I9@4 CB8>?RK9A<S 6A9LA9= A47DG;><  
> >BAF4>F4@ D4;N9@4 «&"�"�/� �/%"�» 

 

�!� �!��: �;O D>@<8@>20=8O 2KE>4=>3> A83=0;0 – B>:>2>3> 2K-
E>40, ?>4:;NG5=85 2=5H=53> 8AB>G=8:0 ?8B0=8O : :>=B0:B0< @07J5<0             
«&"�"�/� �/%"�, %��!�����&�3, RS-485» !� &$��'�&%/ 8 
!��"#'%&� "! 

 

"45?<J4 2.2 

�BAFDB?<DG9@O= 

C4D4@9FD 
�4A4? �A4K9A<9 

>BAFDB?<DG9@B7B 
C4D4@9FD4 

!B@9D4 >BAF4>FB6,  
DB;9F>< $%19&�, 

@9:8G >BFBDO@< ;4@O-
>49FES J9CP 

�;@9D9AAB9 ;A4K9A<9 �$� � 6OIB8 ;4 CD989?O 

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

 

�;@9D9AAB9 ;A4K9A<9 
F9@C9D4FGDO, ð% 

�;@9D9AAB9 ;A4K9A<9 �$� � 6OIB8 ;4 CD989?O 

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

 

�;@9D9AAB9 ;A4K9A<9 
F9@C9D4FGDO, ð% 

�;@9D9AAB9 ;A4K9A<9 �$� � @9A99 ;A4K9A<S GEF46>< 

MIN 
 

 

5B?99 ;A4K9A<S GEF46>< 

MAX 
 

 

� @9A99 ;A4K9A<S GEF46>< 

MIN 
 

 

5B?99 ;A4K9A<S GEF46>< 

MAX 
 

 

 

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

@9AAB@ A4CDS:9A<< 36 �. 
 

 

3 

4 

1 

2 

7 

8 

12 

13 

16 

17 

18 

19 

RA 

*9CP �BAF. 
�4A4? � (+) 5 

�4A4? �, � (2) 6 

�4A4? � (+) 9 

 

RA 
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2.3.2.3 �B8>?RG9A<9 6A9HA<E GEFDB=EF6 > 5?B>G CD9B5D4;B64F9?PAB@G E <ECB?P-
;B64A<9@ 5?B>4 >?9@@ � 51.04.000 

 

�?B> >?9@@ �$51.04.000, CBEF46?S9@O= CB BF89?PAB= ;4S6>9, CD98EF46-
?9A A4 D<EGA>9 2.6. 

#B8>?RK9A<9 5?B>4 >?9@@ BEGM9EF6?S9FES E CB@BMPR DB;9F>< $%19&� > 
D4;N9@G «&"�"�/� �/%"�, %��!�����&�3, RS-485» 5?B>4 CD9B5D4-
;B64F9?PAB7B. 

#B8>?RK9A<S 6A9LA<I GEFDB=EF6 > 5?B>G >?9@@ CDB<;6B8<FP 6 EBBF69F-
EF6<< E QF<>9F>B= �$51.04.0001&. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 <EGAB> 2.6 – �?B> >?9@@ � 51.04.000 

 

 

2.3.3 �B87BFB6>4 6B8BDB8AB7B 84FK<>4 ��-509 
 

2.3.3.1 �5I<9 E6989A<S 

 

1 �!� �!��: #>4A>548=5=85 40BG8:>2 : 1;>:C ?@5>1@07>20B5;L-
=><C 8 >BA>548=5=85 8E A;54C5B ?@>872>48BL ?@8 >B:;NG5==>< ?@81>@5! 

2 �!� �!��: �@04C8@>2:C A;54C5B ?@>2>48BL ?@8 ?>4:;NG5==>9 
:015;L=>9 2AB02:5, 5A;8 >=0 2E>48B 2 :><?;5:B ?>AB02:8! 

 

�4FK<> 6 >B@C?9>F9 4A4?<;4FBD4 CBEF46?S9FES 59; Q?9>FDB?<F4. #D< CB-
?GK9A<< 97B A9B5IB8<@B ;4CB?A<FP Q?9>FDB?<FB@ <; >B@C?9>F4 CBEF46>< 6 EB-
BF69FEF6<< E C. 2.3.3.2. 

�459?P �DOL>4 

�459?PAO= 66B8 MGB12 

4 LF. 

�47?GL>4 
4 LF. 

$B;9F>4 $%19&� 
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#B8>?RK<FP 84FK<> > D4;N9@G «��&'�� �» <?< «��&'�� �» 5?B>4 
CD9B5D4;B64F9?PAB7B, CD9864D<F9?PAB EAS6 E EBBF69FEF6GRM97B D4;N9@4 
C?4EF@4EEB6GR ;47?GL>G. 

#B7DG;<FP 84FK<> @9@5D4AB= 6A<; A4 24 K 6 8<EF<??<DB64AAGR 6B8G. 
�?B> CD9B5D4;B64F9?PAO= @B:AB A9 6>?RK4FP 6 E9FP. 
#9D98 CDB6989A<9@ 6E9I F<CB6 7D48G<DB6>< 84FK<> 8B?:9A 5OFP CB8-

>?RK9A > 4A4?<;4FBDG A9 @9A99 24 K, F4> >4> CD< BF>?RK9A<< 84FK<>4 E>BDBEFP 
D94>J<< 97B A4 6B8BDB8 ;4@9FAB G@9APL49FES. 

�OCB?A<FP CDB69D>G «AG?S» 4A4?<;4FBD4 CB ED989 E AG?96O@ EB89D:4A<-
9@ 6B8BDB84 (CB 6B;8GIG) 6 EBBF69FEF6<< E C. 2.3.4. 

�E?< CBE?9 CDB6989A<S 7D48G<DB6>< 6 >4A4?9 � CB8>?RK<FP BF7D48G<DB-
64AAO= 84FK<> > >4A4?G �, CDB6B8<FP AB6GR 7D48G<DB6>G A9 FD95G9FES. 

�A4?B7<KAO@ B5D4;B@ E?98G9F CDB69EF< 7D48G<DB6>G 6FBDB7B 84FK<>4 CB 
6B;8GIG < CB 6B8BDB8G, 9E?< 6 >B@C?9>F CBEF46>< 6IB8SF 864 84FK<>4. 

#BE?9 7D48G<DB6>< 4A4?<;4FBD 7BFB6 > D45BF9. 
 

 

2.3.3.2 З4?<6>4 Q?9>FDB?<F4 

 

�!� �!��: � %"%&�� 1���&$"��&� �Х"��& ��%�"&�! 
%>1;N40BL <5@K 157>?0A=>AB8, ?@82545==K5 2 ?@8;>65=88 �! 

 

�4?<FP Q?9>FDB?<F 6 EBBF69FEF6<< E D<EGA>B@ 2.7. �?S 6OCB?A9A<S QFB= 
BC9D4J<< E?98G9F: 

 D4ECB?B:<FP 84FK<> 69DF<>4?PAB, @9@5D4AAO@ G;?B@ 6A<;; 
 BF69DAGFP BF >BDCGE4 @9@5D4AAO= G;9?; 
 ;4CB?A<FP E CB@BMPR LCD<J4 @9@5D4AAO= G;9? A4 2/3 97B B5N9@4 

Q?9>FDB?<FB@ < A469DAGFP A4 >BDCGE; 
 CDB@OFP 84FK<> 8<EF<??<DB64AAB= 6B8B= < CDBF9D9FP EGIB= F>4APR. 
 

 

2.3.4 �DB69D>4 «AG?S» 4A4?<;4FBD4 CB ED989 E AG?96O@ EB89D:4-
A<9@ 6B8BDB84 (CB 6B;8GIG) 

 

2.3.4.1 �5I<9 E6989A<S 

 

#DB69D>4 «AG?S» 4A4?<;4FBD4 BEGM9EF6?S9FES 6 ED989 E AG?96O@ EB89D-
:4A<9@ 6B8BDB84. � >4K9EF69 F4>B= ED98O @B:AB <ECB?P;B64FP 9EF9EF69AAGR 
4F@BEH9DG (6B;8GI), F4> >4> EB89D:4A<9 6B8BDB84 6 A9= 5?<;>B > AG?R. 

#DB69D>4 «AG?S» 4A4?<;4FBD4, CB;6B?SRM4S BCD989?<FP 6D9@S D94>J<< 
84FK<>4 < 97B ECBEB5ABEFP GIB8<FP 6 «AG?P», S6?S9FES BEAB6AB= <; 97B BC9D4-
F<6AOI CDB69DB>. 

#DB69D>G «AG?S» 4A4?<;4FBD4 CB 6B;8GIG CDB6B8SF: 
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 CD< CB?GK9A<< AB6B7B 84FK<>4; 
 CBE?9 ;4@9AO @9@5D4AAB7B G;?4 < Q?9>FDB?<F4; 
 CD< CBS6?9A<< EB@A9A<= 6 CB>4;4A<SI 4A4?<;4FBD4; 
 CBE?9 8?<F9?PAB7B C9D9DO64 6 D45BF9 4A4?<;4FBD4. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 <EGAB> 2.7  З4?<6>4 (8B546?9A<9) Q?9>FDB?<F4 

 

 

 

2.3.4.2 �DB69D>4 «AG?S» 4A4?<;4FBD4 

 

�?S CDB69D>< CB 6B;8GIG E?98G9F: 
2 <;6?9KP 84FK<> <; 8<EF<??<DB64AAB= 6B8O; 
2 G84?<FP >4C?< 6B8O E @9@5D4AO < B5EGL<FP 84FK<> K<EFB= F>4APR <?< 

H<?PFDB64?PAB= 5G@47B=; 
2 D4ECB?B:<FP 84FK<> A4 6B;8GI9 CB8 G7?B@ 6 15-30ð > 7BD<;BAF4?< 6 EB-

BF69FEF6<< E D<EGA>B@ 2.8; 

2 6>?RK<FP 4A4?<;4FBD; 
2 ;4H<>E<DB64FP CB>4;4A<S 4A4?<;4FBD4 K9D9; 40 @<A. 

�BDCGE 
84FK<>4 

';9? @9@5D4AAO= 

 501/509 

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

1?9>FDB?<F 1� 

50 E@3 

1?9>FDB?<F 1� 

50 E@3 

�@>BEFP 
E Q?9>FDB?<FB@ 
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�E?< CB>4;4A<S <A8<>4FBD4 A4IB8SFES 6 CD989?4I ± 1 @>7/8@3, E?98G9F 
C9D9=F< > BC9D4J<< 7D48G<DB6>< 6 EBBF69FEF6<< E C. 2.8. 

�E?< CB>4;4A<S <A8<>4FBD4 A4IB8SFES 6 CD989?4I ± 3 @>7/8@3, E?98G9F 
CDB69EF< GEF4AB6>G «AG?S» 4A4?<;4FBD4 6 EBBF69FEF6<< E C. 2.7. 

�E?< CB>4;4A<S 4A4?<;4FBD4 A4 6B;8GI9 6OIB8SF ;4 CD989?O ± 3 @>7/8@3, 

E?98G9F B5D4F<FPES > C. 2.12. 

 

 

 

 

 

 

 

 

 

 <EGAB> 2.8   4ECB?B:9A<9 84FK<>4 6B8BDB8AB7B ��-509 A4 6B;8GI9 
 

 

2.3.5 �B87BFB6>4 6B8BDB8AB7B 84FK<>4 ��-509 > <;@9D9A<S@ 
 

�?S CDB6989A<S <;@9D9A<= CB7DG:AO@ ECBEB5B@ 6 ?45BD4FBDAOI GE?B-
6<SI: 

– ;4?<FP 4A4?<;<DG9@GR ED98G 6 CB8IB8SM<= EBEG8; 
– CB7DG;<FP 84FK<> CB?ABEFPR 6 EBEG8 E 4A4?<;<DG9@B= ED98B=. 

�?S CDB6989A<S <;@9D9A<= CDBFBKAO@ ECBEB5B@ CD< E>BDBEF< CBFB>4: 
– BF 0,07 8B 5,00 8@3/@<A 84FK<> GEF4AB6<FP 6 EBBF69FEF6<< E DG>B6B8-

EF6B@ CB Q>EC?G4F4J<< A4 @B8G?P EF45<?<;4J<< 6B8AB7B CBFB>4  %-402  
( %-402 /1) �$13.00.000$1 (D<EGAB> 2.94); 

– BF 0,07 8B 0,60 8@3/@<A 84FK<> GEF4AB6<FP 6 EBBF69FEF6<< E QF<>9F>B= 
A4 >R69FG CDBFBKAGR �$11.03.0001& (D<EGAB> 2.95); 

– BF 0,08 8B 5,00 8@3/@<A 84FK<> GEF4AB6<FP 6 EBBF69FEF6<< E DG>B6B8-
EF6B@ CB Q>EC?G4F4J<< A4 7<8DBC4A9?P �#-409 �$37.04.100$1 (D<EGAB> 2.10) 

?<5B A4 7<8DBC4A9?P �#-409% �$37.62.000$1. 
 

 

 

 

 

 

 

 

 

 

�4FK<> 
6B8BDB8AO= 
��-509 
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4                                                                              5 

 <EGAB> 2.9 

 

 
П р и < е ч а = и е 2 �<8DBC4A9?< �#-409 �$37.04.100, �#-409% �$37.62.000, 4 F4> 

:9 @B8G?P EF45<?<;4J<< 6B8AB7B CBFB>4  %-402  �$13.00.000 < >R69F4 CDBFBKA4S 
�$11.03.000 CBEF46?SRFES CB BF89?PAB= ;4S6>9. 

 

 

 

 

 

 

 

�4FK<> 
6B8BDB8AO= 
��-509 

�R69F4 
CDBFBKA4S 

�4FK<> 
6B8BDB8AO= 

��-509 

 B8G?P EF45<?<;4J<< 

6B8AB7B CBFB>4 
 %-402  

�$13.00.000 
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 <EGAB> 2.10  �<8DBC4A9?P ��-409 E GEF4AB6?9AAO@ 

84FK<>B@ 6B8BDB8AO@ ��-509 

�4FK<> 
6B8BDB8AO= 
��-509 
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2.4 �>?RG9A<9 4A4?<;4FBD4 

 

 

�?S 6>?RK9A<S 4A4?<;4FBD4 C9D969EF< C9D9>?RK4F9?P «%�&0» 6 CB?B-
:9A<9 « ǀ », CD< QFB@ 8B?:9A ;47BD9FPES E69FB6B= <A8<>4FBD «%�&0» ;9?9AB7B 
J69F4. �>?RK9A<9 4A4?<;4FBD4 F4> :9 EBCDB6B:849FES ;6G>B6O@ E<7A4?B@. 

!4 Q>D4A9 <A8<>4FBD4 A4 A9E>B?P>B 
E9>GA8 CBS6<FES Q>D4A-;4EF46>4 6 EBBF69F-
EF6<< E D<EGA>B@ 2.11. 

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

 

 

 

 <EGAB> 2.11 

 

 

2.5 Э>D4AO <;@9D9A<= 

 

�A4?<;4FBD <@99F E?98GRM<9 Q>D4AO D9:<@4 <;@9D9A<=: 

 Q>D4A D9:<@4 <;@9D9A<= B8AB7B >4A4?4 (� <?< �) 6 EBBF69FEF6<< E 
D<EGA>B@ 2.12; 

 Q>D4A D9:<@4 <;@9D9A<= 86GI >4A4?B6 (� < �) 6 EBBF69FEF6<< E D<-
EGA>B@ 2.13, 9E?< CB8>?RK9AO 864 84FK<>4. 

 

 

 

 

 

 

 
 

 

 <EGAB> 2.12      <EGAB> 2.13 

 
П р и < е ч а = и е – +<E?9AAO9 ;A4K9A<S C4D4@9FDB6 A4 D<EGA>4I 2.12 < 2.13 @B7G 

5OFP 8DG7<@<. 
 

#9D9IB8 BF B8AB7B Q>D4AAB7B @9AR > 8DG7B@G CDB<;6B8<FES CBE?98B64-
F9?PAO@ A4:4F<9@ >ABC>< «��!��». 

!4 Q>D4A4I <A8<J<DGRFES A4;64A<S >4A4?B6 (� <?< �), ;A4K9A<S 8<4C4-
;BA4 <;@9D9A<= CB FB>B6B@G 6OIB8G 8?S >4:8B7B >4A4?4 < <;@9D9AAO9 ;A4K9-
A<S �$� < F9@C9D4FGDO. 

 
                     ��� <��� = 
 

              �$�-509 
 
                  www.vzornn.ru 

    ���#      2000 

�$�     90.9 

22.5 ð% 
    ���#       2000 

�$�    1531 
25.0 ð% 

� 

� 

        ���#      2000  
 

�$�      90.9 
 

22.5 ð% 

� @>7 
8@3 

@>7 
8@3 

@>7 
8@3 
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2.6 Э>D4AO D9:<@4 >BAFDB?S < <;@9A9A<S C4D4@9FDB6 
A4EFDB=>< 

 

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

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

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

��"�
 �!2». 

�A4?<;4FBD <@99F FD< Q>D4AAOI @9AR: 
  �!2 [�]; 
  �!2 [�]; 
  �!2 [�] [�]. 
1>D4AAB9 @9AR  �!2 [�] <?<  �!2 [�] BFB5D4:49F EBEFBSA<9 <A8<-

6<8G4?PAOI C4D4@9FDB6 >4A4?4 6 EBBF69FEF6<< E D<EGA>B@ 2.14. 

1>D4AAB9 @9AR  �!2 [�] [�] BFB5D4:49F < CB;6B?S9F <;@9ASFP                 
C4D4@9FDO 4A4?<;4FBD4 B5M<9 8?S B5B<I >4A4?B6. 1>D4A 6 EBBF69FEF6<< E D<-
EGA>B@ 2.15. 

 

 

 

 

 

 

 

 
 

 <EGAB> 2.14     <EGAB> 2.15 

 

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

#9D9IB8 BF B8AB7B Q>D4AAB7B @9AR > 8DG7B@G CDB<;6B8<FES CBE?98B64-
F9?PAO@ A4:4F<9@ >ABC>< «��!��». 

�?S 6OIB84 <; Q>D4AB6  �!2 E?98G9F GEF4AB6<FP @4D>9D A4 EFDB>G 
�/%"� < A4:4FP >ABC>G «

��"�
 �!2». 

 

 

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

�A4?<;4FBD CB;6B?S9F CD< A9B5IB8<@BEF< <;@9ASFP K<E?B6O9 ;A4K9A<S 6 
EFDB>4I @9AR ?<5B 66B8<FP AB6O9. 1FB BFABE<FES, A4CD<@9D, > <;@9A9A<R ;A4-

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

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

&� #�$�&'$� �#:      33 ð% 

► �/%"� 
 

� � 
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K9A<S CDB7D4@@<DG9@B7B 8<4C4;BA4 <;@9D9A<= CB FB>B6B@G 6OIB8G, ;A4K9A<= 

GEF46B> < CDBK<@. 
#9D9@9M9A<9 CB EFDB>9 6?96B BEGM9EF6?S9FES >ABC>B= «��!��». 
#9D9@9M9A<9 CB EFDB>9 6CD46B BEGM9EF6?S9FES >ABC>B= «

��"�
 �!2». 

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

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

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

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

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

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

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

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

��"�
 �!2». 

 

 

2.6.3  45BF4 E Q>D4AAO@ @9AR  �!2 [�] <  �!2 [B]  
 

�IB8 6 A9B5IB8<@O= CGA>F @9AR 
CDB<;6B8<FES GEF4AB6>B= @4D>9D4 «►» A4 
AG:AGR EFDB>G < A4:4F<9@ A4 >ABC>G «

��"�
 �!2». 

 
 

 

 

 <EGAB> 2.16 

 

 

► �$��'�$"��� 2 CGA>F @9AR CD98A4;A4K9A 8?S C9D9IB84 6 CB8@9-
AR � ��#� ���� (CC. 2.7, 2.8). 1>D4A 2 6 EBBF69FEF6<< E D<EGA>B@ 2.17. 

 

 

 

 

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

► �/%"� 

 

� 
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 <EGAB> 2.17 

 

► !�%&$"��� 2 CGA>F @9AR 
CD98A4;A4K9A 8?S <;@9A9A<S ;A4K9A<S 
69DIA97B CD989?4 CDB7D4@@<DG9@B7B 8<4-
C4;BA4 <;@9D9A<= CB FB>B6B@G 6OIB8G < 
8?S CDBE@BFD4 < <;@9A9A<S @<A<@4?PAB7B 
< @4>E<@4?PAB7B ;A4K9A<S GEF46B>. 

1>D4A 2 6  EBBF69FEF6<<  E  D<EGA-
>B@ 2.18. 

 <EGAB> 2.18 

 B:AB GEF4AB6<FP ;A4K9A<S: 
 6 EFDB>9 ���#��"! – BF 10 8B 2000 @>7/8@3; 

 6 EFDB>9 GEF46>< MIN – BF 0 8B 1999 @>7/8@3; 

 6 EFDB>9 GEF46>< MAX – BF 1 8B 2000 @>7/8@3; 

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

��"�
 �!2». 

�6989AAB9 ;A4K9A<9 GEF46>< MAX 8B?:AB 5OFP 5B?PL9 ;A4K9A<S GEF46>< 
MIN A4 69?<K<AG A9 @9A99 1 @>7/8@3. 

#BE?9 GEF4AB6>< A9B5IB8<@OI ;A4K9A<= A4:4FP >ABC>G «
��"�
 �!2». 

!4 <A8<>4FBD9 4A4?<;4FBD4 CBS6<F-
ES Q>D4A CB8F69D:89A<S 6 EBBF69FEF6<< E 
D<EGA>B@ 2.19. 

�ABC>4@< « », « » GEF4AB6<FP 
@4D>9D «►» A4 EFDB>G �� < A4:4FP >ABC-
>G «

��"�
 �!2». 

 

 <EGAB> 2.19 
 

�A4?<;4FBD C9D9=89F 6 D9:<@  �!2, EBID4A<6 GEF4AB6?9AAO9 ;A4K9A<S 
69DIA97B CD989?4 CDB7D4@@<DG9@B7B 8<4C4;BA4 <;@9D9A<= CB FB>B6B@G 6OIB-
8G < AB6O9 ;A4K9A<S GEF46B>. 

%"%$�!�&0 ? 
 

�� 
 

►   !�& 

 

�$��'�$"��� 
 

�"�"$"�       @>7/8@3 
�"�"$"�       % B5. 
 

 ►  �"��'% 
 

�/%"� 

� 

      !�%&$"��� 
 

���#          2000 @>7/8@3 
 
'%&����: 
M I N:             1.0 @>7/8@3 
MAX:          110.0 @>7/8@3 

►   �/%"� 

� 
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► #�$� �&$/ 2 CGA>F @9AR 
CD98A4;A4K9A 8?S CDBE@BFD4 C4D4@9FDB6 
F9D@B>4A4?4, 8?S 66B84 ;A4K9A<S 8?<AO 
>459?PAB= 6EF46><. 

1>D4A 2 6  EBBF69FEF6<<  E  D<EGA-
>B@ 2.20. 

 

 

 <EGAB> 2.20 

 

"� �������  CGA>F CB8@9AR 
CD98A4;A4K9A 8?S CDBE@BFD4 ;4A9E9AAOI 6 
QA9D7BA9;46<E<@GR C4@SFP @<>DBEI9@O 
84FK<>4 C4D4@9FDB6 F9D@B84FK<>4  E@9-
M9A<S, @�, < >DGF<;AO, @�/ð%. 

1>D4A CB8@9AR 2 6 EBBF69FEF6<< E 
D<EGA>B@ 2.21. 

 

 <EGAB> 2.21 

 
П р и < е ч а = и е  +<E?9AAO9 ;A4K9A<S E@9M9A<S < >DGF<;AO @B7GF 5OFP 8DG7<@<. 
 

�AHBD@4J<S B C4D4@9FD4I F9D@B84FK<>4 S6?S9FES E?G:95AB= < <ECB?P-
;G9FES FB?P>B CD< D97G?<DB6>9 4A4?<;4FBD4 CD98CD<SF<9@-<;7BFB6<F9?9@. 

 

«#����. �����3»  CGA>F CB8@9AR CD98A4;A4K9A 8?S 66B84 ;A4K9A<S 
8?<AO >459?PAB= 6EF46><. #B8>?RK<FP >459?PAGR 6EF46>G < 669EF< ;A4K9A<9 
8?<AO CB8>?RK9AAB= >459?PAB= 6EF46>< 6 @9FD4I (>4> CD< GEF4AB6>9 CDB7D4@-
@<DG9@B7B 8<4C4;BA4 <;@9D9A<S). � E?GK49, >B784 >459?PA4S 6EF46>4 A9 <E-
CB?P;G9FES <?< CD< 99 BF>?RK9A<<, ;A4K9A<9 «#����. �����3» 8B?:AB 
5OFP D46AO@ AG?R. 

�<4C4;BA ;A4K9A<= 8?<AO CB8>?RK9AAB= >459?PAB= 6EF46>< BF 5 8B 95 @. 
 
П р и < е ч а = и е  �E?< 6 >B@C?9>F CBEF46>< 6IB8<F >459?PA4S 6EF46>4, 4A4?<;4FBD 

CBEF46?S9FES E 66989AAO@ 6 @<>DBEI9@G QA9D7BA9;46<E<@B= C4@SF< 84FK<>4 ;A4K9A<9@ 8?<-
AO >459?PAB= 6EF46><. #D< CB8>?RK9A<< 84FK<>4 > ?R5B@G >4A4?G 6 CB>4;4A<SI 5G89F GK<-
FO64FPES 66989AAB9 D4A99 ;A4K9A<9 8?<AO >459?PAB= 6EF46><. �BCB?A<F9?PAB7B 66989A<S 6 
C4@SFP 4A4?<;4FBD4 ;A4K9A<S 8?<AO >459?PAB= 6EF46>< A9 FD95G9FES. 

 
 
� ��� �� 2 E?G:95AO= CGA>F CB8@9AR, CD98A4;A4K9AAO= 8?S CDB-

E@BFD4 C4D4@9FDB6 >4A4?4 4A4?<;4FBD4. 
1>D4A 2 6  EBBF69FEF6<< E D<EGA>B@ 2.22. 

 

#�$� �&$/ 
 
 
► &�$ "��!�� 

 '���!. �����3:     00  @ 
 #$"��$�� 
 
 �/%"� 

� 

&�$ "��!�� 
 
 

% �Щ�!��: 621.91 @� 
 

�$'&��!�:  2.201 @�/ð% 
 
► �/%"� 

� 
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!4 Q>D4A9 <A8<J<DGRFES: 
 CB>4;4A<S 4A4?<;4FBD4 CB �$�; 
 FB> 84FK<>4 (6 <A:9A9DAB@ HBD-

@4F9); 
 <;@9D9AAB9 ;A4K9A<9 F9@C9D4FGDO; 
 <;@9D9AAB9 ;A4K9A<9 4F@BEH9DAB-

7B 846?9A<S. 

 <EGAB> 2.22 

 

► ��&'�� 2 CGA>F @9AR CD98A4-
;A4K9A 8?S C9D9IB84 6 D9:<@ >BAFDB?S C4-
D4@9FDB6 84FK<>4. 

1>D4A –  6  EBBF69FEF6<<  E  D<EGA-
>B@ 2.23. 

 

 

 

 <EGAB> 2.23 

 
П р и < е ч а = и е  +<E?9AAO9 ;A4K9A<S «&"� �$��.» < «% �Щ�!��» @B7GF 

5OFP 8DG7<@<. 
 

!4 Q>D4A9 CBS6SFES ;4A9E9AAO9 6 @<>DBEI9@G QA9D7BA9;46<E<@B= C4@SF< 
C4D4@9FDO 84FK<>4: 

 FB> 84FK<>4 6 @>�, <;@9D9AAO= CD< 7D48G<DB6>9 CB QF4?BAAB= 6B8B-
DB8AB= ED989, CD<6989AAO= > ED989 E B5N9@AB= 8B?9= 6B8BDB84 100 %, F9@C9-
D4FGD9 20 ð% < > ABD@4?PAB@G 4F@BEH9DAB@G 846?9A<R 101,325 >#4 («&"� 
�$��.»); 

 CB>4;4A<S 4A4?<;4FBD4 6 @>7/8@3 CD< A4IB:89A<< 84FK<>4 6 «AG?9-
6B=» ED989 6 @B@9AF 7D48G<DB6>< («% �Щ�!��»). 

#4D4@9FDO <ECD46AB7B 84FK<>4 8B?:AO A4IB8<FPES 6 CD989?4I: 
 «&"� �$��.»  BF 1,4 8B 10 @>�; 
 «% �Щ�!��»  BF @<AGE 3 8B C?RE 3 @>7/8@3. 

 

 

► &"� �/%"�  CGA>F @9AR CD98A4;A4K9A 8?S 6O5BD4 8<4C4;BA4 6O-
IB8AB7B FB>4 6 8<4C4;BA4I BF 0 8B 5 @�, BF 4 8B 20 @� ?<5B BF 0 8B 20 @�. 

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

IB8AB7B FB>4. 
 

 

#$"��$�� 
 

 
�$�    =   020.7 @>7/8@3 
&"�    =  1.33�-0.1  @>� 

t          =  25.0 ð% 
P         =  101.3 >#4 

► �/%"� 

 

� 

��&'�� 
 

 
 &"�   �$��.: 3.00 @>� 
 
 % �Щ�!��: 2.3   

 
►  �/%"� 

@>7 
 

8@3 

� 
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2.6.4  45BF4 E Q>D4AAO@  �!2 [�] [�] 
 

1>D4AAB9 @9AR  �!2 [�] [�] 6 EB-
BF69FEF6<< E D<EGA>B@ 2.24 CB;6B?S9F <;-
@9ASFP C4D4@9FDO 4A4?<;4FBD4 B5M<9 8?S 
B5B<I >4A4?B6. 

$45BF4 E QF<@ Q>D4AAO@ @9AR 4A4?B-
7<KA4 D45BF9 E Q>D4AAO@<  �!2 [�], 
 �!2 [�]. 

 

 <EGAB> 2.24 

 

► #�$"�0  CGA>F @9AR CD98A4;A4K9A 8?S B7D4A<K9A<S 8BEFGC4 > <;-
@9A9A<R C4D4@9FDB6 4A4?<;4FBD4. 

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

�E?< C4DB?P 6>?RK9A «�� ��0: ���», FB CD< C9D9IB89 <; D9:<@4 <;-
@9D9A<= 6 D9:<@  �!2 4A4?<;4FBD ;4CDBE<F 669EF< C4DB?P (K<E?B «12»). 

#BS6<FES Q>D4A 6 EBBF69FEF6<< E        
D<EGA>B@ 2.25. 

!4 Q>D4A9 5G89F @<74FP C9D64S J<H-
D4, >BFBDGR A9B5IB8<@B 669EF<. 

�ABC>4@< « », « » GEF4AB6<FP ;A4-
K9A<9 C9D6B= J<HDO C4DB?S «1» < A4:4FP 
>ABC>G «

��"�
 �!2». !4 Q>D4A9 A4KA9F @<74FP 

6FBD4S J<HD4.  
 

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

��"�
 �!2». 

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

�E?< 66989A A969DAO= C4DB?P, FB 
CBS6<FES Q>D4A 6 EBBF69FEF6<<  E  D<EGA-
>B@ 2.26 < 4A4?<;4FBD C9D9=89F 6 D9:<@ 
<;@9D9A<=. 

 

 

 <EGAB> 2.26 

 

► ��'� 2 CGA>F @9AR CD98A4;A4K9A 8?S BF>?RK9A<S 6 E?GK49 A9B5IB-
8<@BEF< ;6G>B6B7B E<7A4?4 464D<=AB= E<7A4?<;4J<< 4A4?<;4FBD4 CD< CD96O-

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

&� #�$�&'$� �#:     33 ð% 
► �/%"� 

��

             �����&� #�$"�0: 
 
 
 

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

             �����&� #�$"�0: 
 
 
 

                          00 

 <EGAB> 2.25 
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L9A<< <;@9D9AAO@ ;A4K9A<9@ �$� 69DIA97B CD989?4 ;4CDB7D4@@<DB64AAB7B 
8<4C4;BA4 <;@9D9A<=. 

 

► !�%&$"��� RS-485  CGA>F 
@9AR CD98A4;A4K9A 8?S A4EFDB=>< <AF9D-
H9=E4 RS-485 < CDBFB>B?4 B5@9A4 E 6A9L-
A<@ GEFDB=EF6B@. 1>D4A 2 6  EBBF69FEF6<< 
E D<EGA>B@ 2.27. 

 
 
 

 <EGAB> 2.27 
 

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

– 6 EFDB>9 «#$"&"�"�» 2 CDBFB>B? B5@9A4 E 6A9LA<@ GEFDB=EF6B@ CB 
J<HDB6B@G <AF9DH9=EG «ModBuS RTU» <?< ��"$; 

– 6 EFDB>9 «��$�%» ;A4K9A<9: 
4) BF «001» 8B «247» (8?S CDBFB>B?4 B5@9A4 E 6A9LA<@ GEFDB=EF6B@ 

CB J<HDB6B@G <AF9DH9=EG «ModBuS RTU»); 
5) BF «00» 8B «99» (8?S CDBFB>B?4 B5@9A4 E 6A9LA<@ GEFDB=EF6B@ CB 

J<HDB6B@G <AF9DH9=EG ��"$); 

– 6 EFDB>9 «%�"$"%&0» ;A4K9A<9 BF «1200» 8B «115200»; 
– 6 EFDB>9 «'�&!"%&0» «!9F (N)», «'9F. (�)» <?< «!9G9F. (")»; 
– 6 EFDB>9 «%&"# ��&» ;A4K9A<9 «1» <?< «2». 
 

► #" � �"!&$. %'  / 2 CGA>F @9AR CD98A4;A4K9A 8?S <89AF<H<-
>4J<< 84AAOI CDB7D4@@AB7B B59EC9K9A<S: B5B;A4K9A<S, AB@9D4 69DE<< <         
CDBK<I E6989A<= B CDB7D4@@AB@ B59EC9K9A<<. 1>D4A 2 6 EBBF69FEF6<< E D<-
EGA>B@ 2.28. 

  

► &� #�$�&'$� �# 2 CGA>F @9AR CD98A4;A4K9A 8?S <A8<>4J<< F9@-
C9D4FGDO 6AGFD< >BDCGE4 5?B>4 CD9B5D4;B64F9?PAB7B. 

 

► #" � �"!&$. %'  / 2 CGA>F 
@9AR CD98A4;A4K9A 8?S <89AF<H<>4J<< 
84AAOI CDB7D4@@AB7B B59EC9K9A<S: B5B-
;A4K9A<S, AB@9D4 69DE<< < CDBK<I E6989-
A<= B CDB7D4@@AB@ B59EC9K9A<<. 1>D4A 2 
6 EBBF69FEF6<< E D<EGA>B@ 2.28. 

 
 

 <EGAB> 2.28 
 

#" � �"!&$. %'  / 
 

#�:         509I.430.01.05 
�%:       0ED45C9710 XXXXXX 
 
#':       509U.430.01.09 
�%:       0E03F3016B XXXXXX 
►  �/%"� 
 

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

►   �/%"� 
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► &� #�$�&'$� �# 2 CGA>F @9AR CD98A4;A4K9A 8?S <A8<>4J<< F9@-
C9D4FGDO 6AGFD< >BDCGE4 5?B>4 CD9B5D4;B64F9?PAB7B. 

 

 

2.7 #EF4AB6>4 «AG?S» 4A4?<;4FBD4 

 

'EF4AB6>4 «AG?S» 4A4?<;4FBD4 CB 6B;8GIG CB;6B?S9F 6OEF46<FP AG?96O9 
CB>4;4A<S 4A4?<;4FBD4. 

'EF4AB6>G «AG?S» 4A4?<;4FBD4 CB 6B;8GIG CDB6B8SF, 9E?< CBE?9 CDB69D>< 
«AG?S» 4A4?<;4FBD4 CB 6B;8GIG CB>4;4A<S <A8<>4FBD4 A4IB8SFES 6 CD989?4I                
± 3 @>7/8@3. 

�?S GEF4AB6>< «AG?S» 4A4?<;4FBD4 E?98G9F: 
1 �ABC>B= «

��"�
 �!2» C9D9=F< 6  �!2 [�], 9E?< 84FK<> CB8>?RK9A > 

D4;N9@G «��&'�� �», <?<  �!2 [B], 9E?< 84FK<> CB8>?RK9A > D4;N9@G 
«��&'�� �»; 

2 'EF4AB6<FP @4D>9D A4 EFDB>G 
� ��#� ���� < A4:4FP >ABC>G               
«
��"�
 �!2», 4A4?<;4FBD C9D9=89F 6 @9AR 

� ��#� ����. #BS6<FES Q>D4A 6 EBBF-
69FEF6<< E D<EGA>B@ 2.29. 

 

 

 <EGAB> 2.29 

 

3 #D< GEF4AB6?9AAB@ A4 EFDB>G 
����#% >GDEBD9 A4:4FP >ABC>G                  
«
��"�
 �!2». #BS6<FES Q>D4A 6 EBBF69FEF6<< E 

D<EGA>B@ 2.30. 

 

 

 

 <EGAB> 2.30 

 

4 � ?96B@ A<:A9@ G7?G Q>D4A4 5G89F <A8<J<DB64FPES 6D9@S E @B@9AF4 
6>?RK9A<S D9:<@4 7D48G<DB6>< CB 6B;8GIG. #B>4;4A<S 4A4?<;4FBD4 CB �$� 
8B?:AO EA<:4FPES < K9D9; 40 @<A A9 8B?:AO 6OIB8<FP ;4 CD989?O                     
± 3,0 @>7/8@3. 

 

 

 

�$��'�$"��� 
�"��'% 

�$�     2.9 

 
00  �!'&         23.7 ð% 
 !�� �&�  <��"�= 

� 

@>7 
8@3 

�$��'�$"��� 
 

�"�"$"�       @>7/8@3 
�"�"$"�       % B5. 

 
  ► �"��'% 

 
�/%"� 

�
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5 !9 D4A99, K9@ K9D9; 40 @<A, 
A4:4FP >ABC>G «

��"�
 �!2», 4A4?<;4FBD 6O-

CB?A<F 7D48G<DB6>G CB 6B;8GIG. 1>D4A 
<A8<>4FBD4 CD<@9F 6<8 6 EBBF69FEF6<< E 
D<EGA>B@ 2.31. 

 

 

 <EGAB> 2.31 
 

6 !4:4FP >ABC>G «
��"�
 �!2», CBS6<F-

ES Q>D4A 6  EBBF69FEF6<< E D<EGA>B@ 2.32. 

 

 
 

 

 

 

 <EGAB> 2.32 

 

7 'EF4AB6<FP @4D>9D A4 EFDB>G �� 

< A4:4FP >ABC>G «
��"�
 �!2», CBS6<FES Q>D4A 

6 EBBF69FEF6<< E D<EGA>B@ 2.33. 

 

 

 

 

 <EGAB> 2.33 

 

�E?< GEF4AB6<FP @4D>9D A4 EFDB>G !�& < A4:4FP >ABC>G «
��"�
 �!2», AB6O9 

C4D4@9FDO 7D48G<DB6>< A9 5G8GF EBID4A9AO < 4A4?<;4FBD C9D9=89F 6 D9:<@ 
<;@9D9A<=. 

 

8 �69EF< 84FG CDB6989A<S 7D48G<DB6><, GEF4AB6<FP @4D>9D A4 EFDB>G 
�/%�� < A4:4FP >ABC>G «

��"�
 �!2», 4A4?<;4FBD C9D9=89F 6 D9:<@ <;@9D9A<S E 

GEF4AB6?9AAO@< «AG?96O@<» CB>4;4A<S@<. 
 

 

 
 

 

 
%"%$�!�&0? 

 
     �� 
 
           ►!�& 
 

 
�����&� ��&' 
 
��.  .�� 

  ► 26.03.16 
 
 
�/%"� 

� 

��&'�� 
 

 
&"�  �$��.: 4.7   @>� 
 
% �Щ�!��: 2.9  
 

► �/%"�               ��.  .�� 

� 

@>7 
 

8@3 
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2.8 �D48G<DB6>4 4A4?<;4FBD4 CB �!�-��! E <;69EFAB= B5N-
9@AB= 8B?9= 6B8BDB84 ?<5B CB D4EF6BDG E <;69EFAO@ ;A4G9A<9@ 
К � (CB 6B8BDB8G) 

 

2.8.1 �5M<9 E6989A<S 
 

�D48G<DB6>4 4A4?<;4FBD4 CB �%"-#�% E <;69EFAB= B5N9@AB= 8B?9= 6B-
8BDB84 ?<5B CB D4EF6BDG E <;69EFAO@ ;A4K9A<9@ �$� CDB6B8<FES: 

 CD< CB?GK9A<< AB6B7B 84FK<>4; 
 CBE?9 ;4@9AO @9@5D4AAB7B G;?4 < Q?9>FDB?<F4; 
 CD< CBS6?9A<< EB@A9A<= 6 CB>4;4A<SI 4A4?<;4FBD4; 
 9:9>64DF4?PAB. 
�?S G@9APL9A<S CB7D9LABEF< <;@9D9A<S 7D48G<DB6>G 4A4?<;4FBD4 D9>B-

@9A8G9FES CDB6B8<FP CB �%"-#�% ?<5B CB D4EF6BDG E <;69EFAO@ ;A4K9A<9@ 
�$� E EB89D:4A<9@ 6B8BDB84, 5?<;><@ > <;@9DS9@O@ ;A4K9A<S@. 

�?S G@9APL9A<S 8BCB?A<F9?PAB= CB7D9LABEF< 4A4?<;4FBD4, B5GE?B6-
?9AAB= <;@9A9A<9@ F9@C9D4FGDO 4A4?<;<DG9@B= ED98O, F9@C9D4FGD4 84FK<>4 
CD< 7D48G<DB6>9 CB 6B8BDB8G 8B?:A4 5OFP 5?<;>4 > F9@C9D4FGD9 4A4?<;<DG9-
@B= ED98O. 

'8B5A99 6E97B CDB6B8<FP 7D48G<DB6>G CB 6B8BDB8G CD< >B@A4FAB= F9@-
C9D4FGD9 CB �%"-#�% E B5N9@AB= 8B?9= 6B8BDB84 BF 40 8B 100 %. 

#9D969EF< C9D9>?RK4F9?P «%�&0» A4 C9D98A9= C4A9?< 5?B>4 CD9B5D4;B-
64F9?PAB7B 6B 6>?RK9AAB9 CB?B:9A<9. 

�>?RK<FP D9:<@ <;@9D9A<= FB7B >4A4?4, > >BFBDB@G CB8>?RK9A 84FK<> 
(A4CD<@9D, > >4A4?G �). 'EF4AB6<FP 8<4C4;BA <;@9D9A<= �$� D46AO@                     
2000 @>7/8@3. 

 

 

2.8.2 �DB6989A<9 7D48G<DB6>< CB �!�-��! 
 

�?S CDB6989A<S 7D48G<DB6>< CB �%"-#�% EB5D4FP GEF4AB6>G 6 EBBF69F-
EF6<< E D<EGA>B@ 2.34. 

� EBEG8 ;4?<FP 8<EF<??<DB64AAGR 6B8G >B@A4FAB= F9@C9D4FGDO. 
'EF4AB6<FP A4 84FK<> A4E48>G (FDG5>G #�) %&-18 6AGFD.162), 6IB8S-

MGR 6 >B@C?9>F <AEFDG@9AF4 < CD<A48?9:ABEF9= �$50.02.500. !4E48>4 8B?:A4 
6OEFGC4FP BF >BAJ4 84FK<>4 A4 30-35 @@. 

� EBEG89 GEF4AB6<FP: 
 84FK<> E A4E48>B= CB8 G7?B@ 60-70ð > 7BD<;BAF4?PAB= CB69DIABEF<; 
 <;B7AGFGR >4C<??SDAGR FDG5>G, EB98<A9AAGR E 6OIB8B@ 54??BA4 E 

#�%; 
�O89D:4FP 84FK<> E A4E48>B= 6 EBEG89 E 6B8B= A9 @9A99 30 @<A. 
#B869EF< E CB@BMPR >4C<??SDAB= FDG5>< #�% BF 54??BA4 > @9@5D4A9 

84FK<>4. 
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'EF4AB6<FP DBF4@9FDB@ F4>GR E>BDBEFP CB84K< #�%, KFB5O >4:8O9 3-5 E 
B5AB6?S?ES 6B;8GLAO= CG;ODP.  

�B:84FPES GEF4AB6<6L<IES CB>4;4A<= < C9D9=F< > C. 2.8.4. 
 

 

2.8.3 �D48G<DB6>4 4A4?<;4FBD4 CB D4EF6BDG E <;69EFAO@ ;A4K9A<-
9@ � � 

 

�?S 7D48G<DB6>< 4A4?<;4FBD4 CB D4EF6BDG E <;69EFAO@ ;A4K9A<9@ �$� 
FD95G9FES A4?<K<9, A4CD<@9D, QF4?BAAB7B 4A4?<;4FBD4 D4EF6BD9AAB7B 6B8BDB84. 
� QFB@ E?GK49 E?98G9F CDB69EF< B8AB6D9@9AAB9 <;@9D9A<9 �$� B8AB7B < FB7B 
:9 D4EF6BD4 QF4?BAAO@ 4A4?<;4FBDB@ < 4A4?<;4FBDB@  �$�-509. �B:84FPES 
GEF4AB6<6L<IES CB>4;4A<= B5B<I 4A4?<;4FBDB6 < CDB69EF< 7D48G<DB6>G 4A4?<-
;4FBD4  �$�-509. #9D9=F< > C. 2.8.4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 <EGAB> 2.34 – �D48G<DB6>4 4A4?<;4FBD4 CB �!�-��! 

�%" #�% 

$BF4@9FD �4C<??SDA4S 
FDG5>4 

�459?P 
EB98<A<F9?PAO= 

�4FK<>
6B8BDB8AO=

��-509

30 ÷ 35 

!4E48>4 
A4 84FK<>
 

�4??BA E #�% 

%BEG8 E 
8<EF<??<DB64AAB= 
6B8B= 

60 ÷ 70ð 
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2.8.4 �BDS8B> BC9D4J<= 7D48G<DB6>< CB 6B8BDB8G 
 

�?S 7D48G<DB6>< CB 6B8BDB8G E?98G9F: 
1 '598<FPES, KFB 84FK<> A4IB8<FES 6 6B8BDB8AB= ED989 EB ;A4K9A<9@  

�$� 5B?99 5 @>7/8@3. � CDBF<6AB@ E?GK49, 6 CDBJ9EE9 7D48G<DB6>< @B:9F CB-
S6<FPES Q>D4A CD98GCD9:89A<S 6 EBBF69FEF6<< E D<EGA>B@ 2.54. 

2 �ABC>B= «
��"�
 �!2» C9D9=F< 6  �!2 [�] <?<  �!2 [�]. 

3 'EF4AB6<FP @4D>9D A4 EFDB>G � ��#� ���� < A4:4FP >ABC>G             
«
��"�
 �!2», 4A4?<;4FBD C9D9=89F 6 @9AR � ��#� ����. 

#BS6<FES Q>D4A 6 EBBF69FEF6<< E D<-
EGA>B@ 2.35. 

 

 

 

 

 

 

 

 <EGAB> 2.35 

 

4 'EF4AB6<FP >GDEBD A4 EFDB>G «�"�"$"� @>7/8@3» (CD< 7D48G<DB6>9 
CB D4EF6BDG E <;69EFAO@ ;A4K9A<9@ �$�) ?<5B A4 EFDB>G «�"�"$"� % B5.»  
(CD< 7D48G<DB6>9 CB �%"-#�%) < A4:4FP >ABC>G «

��"�
 �!2». #BS6<FES Q>D4A 6 

EBBF69FEF6<< E D<EGA>B@ 2.36 ?<5B 2.37. 

 

 

 

 

 

 

 
 

 

 <EGAB> 2.36                                                <EGAB> 2.37 

 

5 !4:4FP >ABC>G «
��"�
 �!2». #BS6<FES  Q>D4A  6  EBBF69FEF6<<   E  D<EGA-

>B@ 2.38 ?<5B 2.39. 

 

 

 

 

�$��'�$"��� 
  
 

  �$�       206.6 
101.3 >#4                    25.0 ð% 

 
 ► #$"�"���&0 

� �$��'�$"��� 

 

13.20     % B5. 
 

 ► #$"�"���&0 
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@>7 
 

8@3 

�$��'�$"��� 
 

�"�"$"�       @>7/8@3 
�"�"$"�       % B5. 
 

  ► �"��'% 
 
�/%"� 
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 <EGAB> 2.38                                                <EGAB> 2.39 

 

6 �69EF< CBD4;DS8AB ;A4K9A<9 �$�: 
 CD< 7D48G<DB6>9 CB D4EF6BDG E <;69EFAO@ EB89D:4A<9@ �$� 669EF< 

QFB ;A4K9A<9 (A4CD<@9D, CB>4;4A<S QF4?BAAB7B 4A4?<;4FBD4); 
 CD< 7D48G<DB6>9 CB �%"-#�% 669EF< ;A4K9A<9 >BAJ9AFD4J<< 6B8B-

DB84 6 #�% 6 % B5.; 
7 #BE?9 GEF4AB6>< 6E9I J<HD A4:4FP >ABC>G «

��"�
 �!2». #BS6<FES Q>D4A 6 

EBBF69FEF6<< E D<EGA>B@ 2.40 ?<5B 2.41 E <A8<>4J<9= �$� 6 @>7/8@3 ?<5B               
6 % B5. 

 

 

 

 

 
 

 

 

 

 <EGAB> 2.40                                                <EGAB> 2.41 

 

8 !4:4FP >ABC>G «
��"�
 �!2». �A4?<-

;4FBD 6O=89F <; D9:<@4 7D48G<DB6><        
CB 6B8BDB8G < C9D9=89F 6 D9:<@ CDBE@BF-
D4 C4D4@9FDB6 84FK<>4.  1>D4A  <A8<>4FB-
D4 CD<@9F  6<8  6  EBBF69FEF6<<  E  D<EGA-
>B@ 2.42. 

 

 <EGAB> 2.42 

 

9 !4:4FP >ABC>G «
��"�
 �!2» 9M9 D4;, Q>D4A <A8<>4FBD4 CD<@9F 6<8 6 EB-

BF69FEF6<< E D<EGA>B@ 2.43. 

 

�$��'�$"��� 

               

13.20     % B5. 
 

 ► �����&� �!�'�!�� 

�$��'�$"��� 
               
 

  �$�         206.6 
101.3 >#4                    25.0 ð% 

 ► �����&� �!�'�!�� 
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8@3 

�$��'�$"��� 
 

 

13.00     % B5. 
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  �$�         203.5 
101.3 >#4           22.3 ð% 
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 <EGAB> 2.43 

 

10 'EF4AB6<FP @4D>9D A4 EFDB>G �� < A4:4FP >ABC>G                                    
«
��"�
 �!2». #BS6<FES Q>D4A 6 EBBF69FEF6<< E D<EGA>B@ 2.33. 

11 �69EF< 84FG CDB6989A<S 7D48G<DB6><, GEF4AB6<FP @4D>9D A4 EFDB>G 
�/%�� < A4:4FP >ABC>G «

��"�
 �!2», 4A4?<;4FBD C9D9=89F 6 D9:<@ <;@9D9A<=. 

12 �E?< GEF4AB6<FP @4D>9D A4 EFDB>G !�& < A4:4FP >ABC>G «
��"�
 �!2», 

4A4?<;4FBD C9D9=89F 6 D9:<@ <;@9D9A<S EB EF4DO@< 7D48G<DB6BKAO@< >BQH-
H<J<9AF4@<. 

 

� E?GK49 CBS6?9A<S Q>D4AB6 CD98GCD9:89A<= B5D4F<FPES > C. 2.12 ?<5B 
A4:4FP >ABC>G «

��"�
 �!2» < 4A4?<;4FBD C9D9=89F 6 D9:<@ <;@9D9A<= EB EF4DO@< 

7D48G<DB6BKAO@< >BQHH<J<9AF4@<. 
 

 

2.8.5 �BAFDB?P C4D4@9FDB6 4A4?<;4FBD4 
 

#9D98 CDB6989A<9@ <;@9D9A<= E?98G9F CDB>BAFDB?<DB64FP GEF4AB6?9A-
AO9 C4D4@9FDO < E>BDD9>F<DB64FP <I 6 E?GK49 A9B5IB8<@BEF<: 

4) 8?S >4:8B7B @9AR >4A4?4  �!2 [�] <  �!2 [�] 6 EBBF69FEF6<< E  
C. 2.6.3: 

 8<4C4;BA FB>B6B7B 6OIB84; 
 8<4C4;BA <;@9D9A<= (��!" ����); 

 GEF46>< (��!" ����); 

 ;A4K9A<9 8?<AO >459?PAB= 6EF46>< ��409/509 (#����. �����3), 

9E?< BA4 6IB8<F 6 >B@C?9>F CBEF46>< < CB8>?RK9A4 > 84FK<>G; 
5) 8?S B5M97B @9AR >4A4?B6  �!2 [�] [�] 6 EBBF69FEF6<< E C. 2.6.4: 

 #�$"�0; 

 ��'�; 

 !�%&$"��� RS-485 (CD< D45BF9 E 6A9LA<@ GEFDB=EF6B@). 
�4?99 C9D9=F< > C. 2.9. 

 

 
%"%$�!�&0 ? 
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2.9 �DB6989A<9 <;@9D9A<= 

 

2.9.1 �DB6989A<9 <;@9D9A<= 6 ?45BD4FBDAOI GE?B6<SI 
 

�?S CDB6989A<S <;@9D9A<= 84FK<> CB7DG;<FP 6 >BAFDB?<DG9@GR 6B8G A4 
7?G5<AG 3-5 E@. �4?99 A9B5IB8<@B B59EC9K<FP 86<:9A<9 6B8O BFABE<F9?PAB 
84FK<>4 (BD<9AF<DB6BKA4S E>BDBEFP 5B?99 5 E@/E). �?S QFB7B ?GKL9 6E97B 6BE-
CB?P;B64FPES @47A<FAB= @9L4?>B=.  

�BCGEF<@B, CD< BFEGFEF6<< @47A<FAB= @9L4?><, DG>B= CD<69EF< 6 86<-
:9A<9 84FK<>. �6<:9A<9 84FK<>4 @B7GF 5OFP >4> >DG7B6O@<, 9E?< 8BCGE>49F 
D4;@9D EBEG84, F4> < 669DI-6A<;. �6<:9A<S CDB8B?:4RFES 8B CBS6?9A<S GEF4-
AB6<6L<IES CB>4;4A<=. #B>4;4A<S 4A4?<;4FBD4 8B?:AO GEF4AB6<FPES (EF4-
5<?PAO 869 C9D6O9 ;A4K4M<9 J<HDO) 6 F9K9A<9 1-2 @<A. 

#D< CDB6989A<< <;@9D9A<= A9B5IB8<@B GK<FO64FP E?98GRM99: 
1 CG;ODP>< 74;4 A4 @9@5D4A9 84FK<>4 ECBEB5AO EGM9EF69AAB <E>4;<FP 

<;@9D9A<S. #G;ODP>< G84?SRFES D9;><@ 86<:9A<9@ 84FK<>4 6 >BAFDB?<DG9@B= 
6B89 (84FK<> <; 6B8O CD< QFB@ A9 <;6?9>49FES); 

2 6 BF>DOFB@ EBEG89 >BAJ9AFD4J<S 6B8BDB84 5G89F @98?9AAB EA<:4FPES 
;4 EK9F C9D9IB84 D4EF6BD9AAB7B 6B8BDB84 <; :<8>BEF< 6 4F@BEH9DG. )4D4>F9D-
AB9 6D9@S QFB7B CDBJ9EE4 CBDS8>4 30 @<A. #BQFB@G CD< BFABE<F9?PAB 5OEFDOI 
<;@9D9A<SI (3-5 @<AGF) CB?GK9AAO9 84AAO9 5G8GF 6CB?A9 B5N9>F<6AO@<.  

 

 

2.9.2 �DB6989A<9 <;@9D9A<= E <ECB?P;B64A<9@ @B8G?S EF45<?<-
;4J<< 6B8AB7B CBFB>4 �!-402� (�!-402�/1) <?< >R69FO CDBFBKAB= 

 

#DB69D<FP 6E9 EB98<A9A<S. �B?:A4 5OFP B59EC9K9A4 CB?A4S 79D@9F<K-
ABEFP CDB5BBF5BDAB= ?<A<<, <E>?RK4RM4S CDBA<>4A<9 CBEFBDBAA97B 6B;8GI4. 

#B84FP 4A4?<;<DG9@GR ED98G. #DB>BAFDB?<DB64FP, KFB5O 6 CBFB>9 ED98O 

< A4 @9@5D4A9 84FK<>4 BFEGFEF6B64?< CG;ODP>< 6B;8GI4. 
�4EFB= CG;ODP>B6 6B;8GI4 6 <;7<54I FDG5B>, A4 @9@5D4A9 84FK<>4 ?<5B 6 

>B?9A9 6B8BCB86B8SM9= @47<EFD4?< @B:9F EGM9EF69AAB <E>4;<FP D9;G?PF4FO 
<;@9D9A<=. "8A<@ <; CD<;A4>B6 A4?<K<S 6B;8GLAOI CG;ODP>B6 S6?S9FES FB, 
KFB CB>4;4A<S 4A4?<;4FBD4 A9 GEF4A46?<64RFES < @98?9AAB < A9CD9DO6AB C4-
84RF. #B8B5AB9 C489A<9 CB>4;4A<= 4A4?<;4FBD4 @B:9F CDB8B?:4FPES 6 F9K9A<9   
1-2 K. 

�E?< <ECB?P;G9FES >R69F4 CDBFBKA4S, 8?S E5DBE4 CG;ODP>B6 E @9@5D4AO 
A9B5IB8<@B BEFBDB:AB 6EFDSIAGFP >R69FG E 84FK<>B@. 

�?S GEFD4A9A<S CG;ODP>B6 6 @47<EFD4?< CDB5BBF5BDA<>4 D9>B@9A8G9FES 
A4 10-20 E D9;>B G69?<K<FP CBFB>, ;4F9@ 69DAGFPES > ABD@4?PAB@G CBFB>G. 

 

�!� �!��: !0 2@5<O C25;8G5=8O ?>B>:0 =5>1E>48<> 2K=CBL 40B-
G8: 87 :N25BK ?@>B>G=>9, ?@5420@8B5;L=> >BA>548=82 >B :N25BK A;82-
=CN B@C1:C 8 >A;0182 309:C :N25BK! 



49 

 

 

 

�B?PL4S E>BDBEFP CBFB>4 4A4?<;<DG9@B= ED98O @B:9F 6O;64FP A9EF4-
5<?PABEFP CB>4;4A<= 4A4?<;4FBD4. #D< BK9AP 5B?PL<I CBFB>4I 6B;@B:AB @9-
I4A<K9E>B9 CB6D9:89A<9 @9@5D4AO 84FK<>4. 

#D< A9CD9DO6AOI <;@9D9A<SI A9B5IB8<@B <E>?RK4FP 6B;@B:ABEFP C9-
D97D964 84FK<>4 (6OL9 50 ð%). 

%ASFP GEF4AB6<6L<9ES CB>4;4A<S 4A4?<;4FBD4. 
 

 

2.9.3 �DB6989A<9 <;@9D9A<= E <ECB?P;B64A<9@ 7<8DBC4A9?9=       
��-409 < ��-409! 

 

#B84FP 4A4?<;<DG9@GR ED98G. 
#DB69D<FP 6E9 EB98<A9A<S. �B?:A4 5OFP B59EC9K9A4 CB?A4S 79D@9F<K-

ABEFP CDB5BBF5BDAB= ?<A<<. 
'EF4AB6<FP A9B5IB8<@O= CBFB> 4A4?<;<DG9@B= ED98O K9D9; 7<8DBC4-

A9?P. 
%ASFP GEF4AB6<6L<9ES CB>4;4A<S 4A4?<;4FBD4. 
 

 

2.9.4 �469DL9A<9 D45BFO E 4A4?<;4FBDB@ 
 

2.9.4.1 #D< >D4F>B6D9@9AAB@ C9D9DO69 6 D45BF9 E?98G9F C9D969EF< C9-
D9>?RK4F9?P «%�&0» 6 6O>?RK9AAB9 CB?B:9A<9 < BF>?RK<FP 4A4?<;4FBD BF 
E9F< C9D9@9AAB7B FB>4 (CD< A9B5IB8<@BEF<). 

 
П р и < е ч а = и е – � >R69F9 CDBFBKAB= @B:AB FD4AECBDF<DB64FP < ID4A<FP 84FK<> 6 

C9D9DO69 @9:8G <;@9D9A<S@<. �?S QFB7B, A9 E?<64S <; >R69FO 6B8G, EB98<A<FP 6IB8AB= < 
6OIB8AB= LFGJ9D4 >R69FO FDG5>B= #�) %&-18 <?< ;4@>AGFP @9:8G EB5B= FDG5>< E CB@B-
MPR C9D9IB8A<>4 8/9-10/11/12. 

 

2.9.4.2 #D< 8?<F9?PAB@ C9D9DO69 6 D45BF9 (5B?99 1 @9E.) E?98G9F: 
2 C9D9>DOFP CB84KG 4A4?<;<DG9@B= ED98O; 
2 BF>?RK<FP 4A4?<;4FBD BF E9F< C9D9@9AAB7B FB>4; 
�BCGE>49FES ID4A9A<9 84FK<>4 6 ;4CD46?9AAB@ 6<89. 
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2.10 Э>D4AO CD98GCD9:89A<= 

 

1>D4A CD98GCD9:89A<S 6 EBBF69F-
EF6<< E D<EGA>B@ 2.44 CBS6<FES CD< CD9-
6OL9A<< <;@9D9AAO@ ;A4K9A<9@ �$� 
69DIA97B CD989?4 ;4CDB7D4@@<DB64AAB7B 
8<4C4;BA4 <;@9D9A<= CB FB>B6B@G 6OIB8G. 

 

 

 

 <EGAB> 2.44 

 

1>D4A CD98GCD9:89A<S 6 EBBF69F-
EF6<< E D<EGA>B@ 2.45 CBS6<FES CD< CD9-
6OL9A<< <;@9D9AAO@ ;A4K9A<9@ F9@C9D4-
FGDO 4A4?<;<DG9@B= ED98O ;A4K9A<S 70 ð%. 

 

 

 

 

 <EGAB> 2.45 

 

1>D4A CD98GCD9:89A<S 6 EBBF69F-
EF6<< E D<EGA>B@ 2.46 CBS6<FES CD< CD9-
6OL9A<< CB >4A4?G � <;@9D9AAO@ ;A4K9-
A<9@ �$� 69DIA97B CD989?4 CDB7D4@@<DG-
9@B7B 8<4C4;BA4 <;@9D9A<= CB FB>B6B@G 
6OIB8G < CD< CD96OL9A<< CB >4A4?G � 
<;@9D9AAO@ ;A4K9A<9@ F9@C9D4FGDO              
70 ð%. 

 <EGAB> 2.46 

 

1>D4A CD98GCD9:89A<S 6 EBBF69F-
EF6<< E D<EGA>B@ 2.47 CBS6<FES, 9E?< <;-
@9D9AAAB9 ;A4K9A<9 �$� 6OIB8<F ;4 A<:-
ARR GEF46>G. 

 

 

 

 

 <EGAB> 2.47 
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1>D4A CD98GCD9:89A<S 6 EBBF69F-
EF6<< E D<EGA>B@ 2.48 CBS6<FES, 9E?< <;-
@9D9AAAB9 ;A4K9A<9 �$� 6OIB8<F ;4 
69DIARR GEF46>G. 

 

 

 

 

 <EGAB> 2.48 

 

1>D4A CD98GCD9:89A<S 6 EBBF69F-
EF6<< E D<EGA>B@ 2.49 CBS6<FES, 9E?< <;-
@9D9AAB9 ;A4K9A<9 �$� CB >4A4?G � 6O-
IB8<F ;4 A<:ARR GEF46>G, CB >4A4?G �  

;4 69DIARR GEF46>G. 
 
 

 

 <EGAB> 2.49 

 

1>D4A CD98GCD9:89A<S 6 EBBF69F-
EF6<< E D<EGA>B@ 2.50 CBS6<FES, 9E?< 
A4CDS:9A<9 6EFDB9AAB7B Q?9@9AF4 C<F4-
A<S CR2032, GEF4AB6?9AAB7B A4 C?4F9 
6AGFD< 5?B>4 CD9B5D4;B64F9?PAB7B, @9A99 
2,2 �. %?98G9F ;4@9A<FP Q?9@9AF. 

 

 

 <EGAB> 2.50 

 
П р и < е ч а = и е 2 +<E?9AAO9 ;A4K9A<S �$� < F9@C9D4FGDO A4 Q>D4A4I CD98GCD9-

:89A<= 4A4?<;4FBD4 @B7GF 5OFP 8DG7<@<. 
 

 

2.11 Э>D4AO A9<ECD46ABEF9= 

 

#D< CBS6?9A<< Q>D4AB6 6 EBBF69FEF6<< E D<EGA>4@< 2.51-2.52 E?98G9F 
B5D4F<FPES > C. 2.12. 
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 <EGAB> 2.51                                               <EGAB> 2.52 
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3.3.4 �DB69D>4 4A4?<;4FBD4 E <ECB?P;B64A<9@ >4?<5D4FBD4  
 

1 �!� �!��: �>=AB@C:F8O :0;81@0B>@0 A>45@68B AB5:;>. �3> 
=5>1E>48<> "��$���&0 "& '��$"�! 

2 �!� �!��: !5 ?@8;030BL G@57<5@=KE CA8;89 ?@8 70:@CG820=88 
309:8 :0;81@0B>@0 2> 871560=85 2KE>40 87 AB@>O 40BG8:0! 

 

�?S BC9D4F<6AB= CDB69D>< 4A4?<;4FBD4 @B:AB <ECB?P;B64FP >4?<5D4FBD      
�-501, CBEF46?S9@O= CB BF89?PAB= ;4S6>9. 

#D46<?4 Q>EC?G4F4J<< >4?<5D4FBD4 �-501 2 6 EBBF69FEF6<< E QF<>9F>B= 
�$14.03.0001&. 

 

�?S CDB6989A<S CDB69D>< E?98G9F: 
 BE?45<FP 74=>G; 
 GEF4AB6<FP 84FK<> 4A4?<;4FBD4 6 >4?<5D4FBD 8B GCBD4 6 EBBF69FEF6<< E 

D<EGA>B@ 3.1, A9 CB6D98<6 GC?BFA<F9?PAB7B >B?PJ4; 
 ;469DAGFP 74=>G; 
 >4?<5D4FBD GEF4AB6<FP 6 EBEG8 6@9EF<@BEFPR BF 0,5 8B 1 8@3; 

 ;4CB?A<FP EBEG8 E >4?<5D4FBDB@ D4EF6BDB@ M9?BK< NaOH >BAJ9AFD4-
J<< 4 7/8@3 8B GDB6AS, G>4;4AAB7B A4 D<EGA>9 3.1; 

 EB98<A<FP >4?<5D4FBD E 54F4D9=AO@ BFE9>B@ (CBE?9 K97B 8B?:AB 
A45?R84FPES 6O89?9A<9 74;4); 

 K9D9; 1 K 6<;G4?PAB CDB>BAFDB?<DB64FP A4?<K<9 CG;ODS 6B8BDB84 6 
A<:A9= CB?BEF< >4?<5D4FBD4; 

 BF>?RK<FP >4?<5D4FBD BF 54F4D9=AB7B BFE9>4; 
 6 EBBF69FEF6<< E C. 2.8.4 C9D9=F< 6 D9:<@ 7D48G<DB6>< 4A4?<;4FBD4 CB 

6B8BDB8G < CDB69D<FP ;A4K9A<9 B5N9@AB= 8B?< 6B8BDB84 A4 Q>D4A9 <A8<>4FBD4 
4A4?<;4FBD4 (D<EGAB> 2.36). 

 

�E?< 6 D9;G?PF4F9 CDB69D>< 4A4?<;4FBD4 ;A4K9A<9 B5N9@AB= 8B?< 6B8B-
DB84 A4 Q>D4A9 <A8<>4FBD4 4A4?<;4FBD4 6OIB8<F ;4 CD989?O (90 ± 5) % E?98G9F 
CDB69EF< 7D48G<DB6>G 4A4?<;4FBD4 CB �%"-#�% <?< CB D4EF6BDG E <;69EFAO@ 
;A4K9A<9@ �$�. 
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 <EGAB> 3.1 – �DB69D>4 4A4?<;4FBD4 E >4?<5D4FBDB@ К-501 (6<8 E D4;D9;B@) 
 

 

 

3.3.5 �4@9A4 @9@5D4AAB7B G;?4 < Q?9>FDB?<F4 
 

 

1 �!� �!��: �;O 70;82:8 40BG8:0 8A?>;L7>20BL M;5:B@>;8B 1� 
87 :><?;5:B0 ?>AB02:8 0=0;870B>@0! !5 4>?CA:05BAO 70;820BL 2 40BG8: 
4@C385 E8<8G5A:85 @50:B82K! 

2 �!� �!��: � A>AB02 M;5:B@>;8B0 2E>48B :8A;>B0! %>1;N40BL 
<5@K 157>?0A=>AB8, ?@82545==K5 2 ?@8;>65=88 �! 

 

�4@9A4 Q?9>FDB?<F4 FD95G9FES CD< 97B ;47DS;A9A<<, CD< A4DGL9A<< 79D-
@9F<KABEF< @9@5D4AO. %BBF69FEF6GRM<@ CD<;A4>B@ S6?S9FES A9EF45<?PABEFP 
CB>4;4A<= 4A4?<;4FBD4, 5B?PL4S 69?<K<A4 CB>4;4A<= CD< CB@9M9A<< 84FK<>4 
A4 6B;8GI. 

�4@9A4 @9@5D4AAB7B G;?4 CBFD95G9FES CD< 97B @9I4A<K9E>B@ CB6D9:89-
A<< (FD9M<A4I, 6OFS7<64A<<). #D<;A4>4@< QFB7B S6?SRFES A9EF45<?PABEFP CB-
>4;4A<= 4A4?<;4FBD4, 5B?PL<9 CB>4;4A<S A4 6B;8GI9, 5B?PLB9 6D9@S D947<DB-
64A<S CD< <;@9D9A<< >BAJ9AFD4J<< 6B8BDB84. 

 

 

'DB69AP  
;4CB?A9A<S 
D4EF6BDB@  
M9?BK< NaOH 

(BF 40 8B 50 @@) 

%BEG8 6@9EF<@BEFPR 

BF 0,5 8B 1,0 8@3 

�4=>4 
>4?<5D4FBD4 

�4FK<> 
6B8BDB8AO= ��-509 

�B?PJB 
GC?BFA<F9?PAB9 

!<:ASS CB?BEFP 
>4?<5D4FBD4 

�4?<5D4FBD 
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�?S ;4@9AO @9@5D4AAB7B G;?4 < Q?9>FDB?<F4 6 84FK<>9 E?98G9F: 
 D4ECB?B:<FP 84FK<> 69DF<>4?PAB @9@5D4AB= 6A<; < BF69DAGFP @9@-

5D4AAO= G;9?; 
 BE@BFD9FP Q?9>FDB8O 84FK<>4. #?4F<AB6O= 4AB8, 6C4SAAO= 6 EF9>?SA-

AGR FDG5>G, 8B?:9A 5OFP F9@AB7B (K9DAB7B) J69F4. %9D95DSAO= >4FB8, A4@B-
F4AAO= CB69DI FDG5><, 8B?:9A 5OFP E9DB7B J69F4. 

 

�!� �!��: #@8 ?>2@5645=88 ?>:@KB8O B@51C5BAO @5<>=B 2 70-
2>4A:8E CA;>28OE! �0;L=59H0O @01>B0 A 0=0;870B>@>< =52>7<>6=0. 

 

 E?<FP Q?9>FDB?<F CD< 97B A4?<K<<; 
 BCB?BEAGFP 84FK<> CDBFBKAB= 6B8B=; 
 ;4?<FP Q?9>FDB?<F 6 EBBF69FEF6<< E C. 2.3.3.2, <ECB?P;GS CD< A9B5IB-

8<@BEF< AB6O= @9@5D4AAO= G;9?. 
 

';9? @9@5D4AAO=  501/509 6IB8<F 6 >B@C?9>F ;4C4EAOI K4EF9= 
�$50.02.400. 1?9>FDB?<F < LCD<J 6IB8SF 6 >B@C?9>F <AEFDG@9AF4 < CD<A48-
?9:ABEF9= �$50.02.500. �B@C?9>FO CBEF46?SRFES E 4A4?<;4FBDB@. 

 

 

3.3.6 �4@9A4 <;89?<= E B7D4A<K9AAO@ D9EGDEB@ 
 

3.3.6.1 З4@9A4 GC?BFA<F9?PAOE >B?9F 

 

&<CBD4;@9D >B?9J GC?BFA<F9?PAOI CD<6989A 6 F45?<J9 3.2. 
"45?<J4 3.2 

%BEF46A4S K4EFP 4A4?<;4FBD4 �B?PJB D9;<AB6B9 GC?BFA<F9?PAB9 
!4<@9AB64A<9 "5B;A4K9A<9 F<CBD4;@9D >B?<K9EF6B, LF. 

�4FK<> 6B8BDB8AO= 
��-509 

�$50.02.000 
011-014-19-2-7 �"%& 18829-2017 1 �$50.02.000-01 

�4?<5D4FBD �-501 �$14.03.000 018-022-25 �"%& 9833-73 1 
 

�4@9AG GC?BFA<F9?PAOI < E<?<>BAB6OI >B?9J CDB<;6B8<FP 6 E?GK49 <I 
CB6D9:89A<S. 
 

3.3.6.2 З4@9A4 6EFDB9AAB7B Q?9@9AF4 C<F4A<S 

 

1 �!� �!��: �0<5=0 2AB@>5==>3> M;5<5=B0 ?8B0=8O CR2032 2 ?5-
@8>4 30@0=B89=>3> A@>:0 ?@>872>48BAO 2 702>4A:8E CA;>28OE! 

2 �!� �!��: �;O 70<5=K A;54C5B 8A?>;L7>20BL M;5<5=B ?8B0=8O 
0=0;>38G=>3> B8?0! 

#D< CBS6?9A<< 6 ?96B@ 69DIA9@ G7?G Q>D4A4 ;A4>4 « » E?98G9F CDB<;-
69EF< ;4@9AG 6EFDB9AAB7B Q?9@9AF4 C<F4A<S CR2032, D4ECB?B:9AAB7B A4 C?4F9 
GE<?<F9?S 6AGFD< 5?B>4 CD9B5D4;B64F9?PAB7B 6 CD46B@ A<:A9@ G7?G. 



62 

 

 

 

�?S QFB7B E?98G9F: 
2 EASFP C9D98ARR >DOL>G >BDCGE4 5?B>4 CD9B5D4;B64F9?PAB7B, BF69D-

AG6 L9EFP 6<AFB6 >D9C?9A<S; 
2 <;6?9KP Q?9@9AF C<F4A<S <; 89D:4F9?S; 
2 ;4@9A<FP Q?9@9AF C<F4A<S AB6O@, EB5?R84S CB?SDABEFP. 

 

 

3.3.7 �DB69D>4 CB>4;4A<= CB F9@C9D4FGD9 
 

�?S 6OCB?A9A<S CDB69D>< CB>4;4A<= CB F9@C9D4FGD9 6O89D:4FP 84FK<> 
CB?ABEFPR CB7DG:9AAO@ 6 EF4>4A (A4CD<@9D, 6 EF4>4A !-1-5000&%                    
�"%& 25336-82) E 6B8B= >B@A4FAB= F9@C9D4FGDO A4 20 @<A (D<EGAB> 3.2). $S-
8B@ E 84FK<>B@ CB@9EF<FP ?45BD4FBDAO= F9D@B@9FD. $4;A<J4 @9:8G CB>4;4A<-
S@< 4A4?<;4FBD4 < ?45BD4FBDAB7B F9D@B@9FD4 A9 8B?:A4 6OIB8<FP ;4 CD989?O 
± 0,3 °%. 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 <EGAB> 3.2 – �DB69D>4 CB>4;4A<= CB F9@C9D4FGD9 
 
 

 

 

�4FK<> 
6B8BDB8AO= ��-509 

%F4>4A E 6B8B= 

&9D@B@9FD 
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4 &��'Щ�� $� "!& 
 

4.1 �5M<9 E6989A<S 

 

&9>GM<= D9@BAF, 4 F4>:9 74D4AF<=AO= D9@BAF, BEGM9EF6?SRFES 6      
""" «��"$». 

�?S QFB7B E?98G9F CB87BFB6<FP 4A4?<;4FBD, GC4>B64FP < BFCD46<FP 97B 
CD98CD<SF<R-<;7BFB6<F9?R 8?S BEGM9EF6?9A<S D9@BAF4. 

 
П р и < е ч а = и е – � E?GK49 74D4AF<=AB7B D9@BAF4 E 4A4?<;4FBDB@ BFCD46?S9FES 

BD<7<A4? D9>?4@4J<<, 6 BEF4?PAOI E?GK4SI – ;4S6>4 A4 CDB6989A<9 D9@BAF4. 
 

4.2 �B87BFB6>4 5?B>4 CD9B5D4;B64F9?PAB7B 

 

�?S QFB7B E?98G9F: 
– BF>?RK<FP 5?B> CD9B5D4;B64F9?PAO= BF E9F< C9D9@9AAB7B FB>4; 
– BFEB98<A<FP BF D4;N9@B6 5?B>4 CD9B5D4;B64F9?PAB7B: 
 84FK<>< 6B8BDB8AO9 ��-509; 

 D97<EFD<DGRM<9 < E<7A4?<;<DGRM<9 GEFDB=EF64. 
– BFEB98<A<FP ;4;9@?SRM<= CDB6B8A<> BF >?9@@O ;4;9@?9A<S «  » 

5?B>4 CD9B5D4;B64F9?PAB7B; 
– ;4>DOFP D4;N9@O 5?B>4 CD9B5D4;B64F9?PAB7B ;47?GL>4@<; 
– BK<EF<FP < 6OEGL<FP. 

 

4.3 �B87BFB6>4 84FG<>4 6B8BDB8AB7B ��-509 

 

�?S QFB7B E?98G9F: 
– BFEB98<A<FP 6EF46>G >459?PAGR ��409/509 (CD< 99 A4?<K<<) < ;4>DOFP 

99 D4;N9@O ;47?GL>4@<; 
2 E?<FP Q?9>FDB?<F <; 84FK<>4; 
2 CDB@OFP 89F4?< 8<EF<??<DB64AAB= 6B8B=, 6OEGL<FP < EB5D4FP 84FK<>. 
 

4.4 #C4>B6>4 4A4?<;4FBD4 

 

�?S QFB7B E?98G9F: 
– G?B:<FP EBEF46AO9 K4EF< 4A4?<;4FBD4 6 79D@9F<KAO9 CB?<QF<?9AB6O9 

C4>9FO (8BCGE>49FES <ECB?P;B64FP C4>9F E ;4@>B@ F<C4 « B?A<S»); 
– G?B:<FP Q>EC?G4F4J<BAAGR 8B>G@9AF4J<R (DG>B6B8EF6B CB Q>EC?G4-

F4J<< �$50.00.000$1 < C4ECBDF �$50.00.000#%) 6 BF89?PAO= 79D@9F<KAO= CB-
?<QF<?9AB6O= C4>9F; 

– CB@9EF<FP EBEF46AO9 K4EF< 4A4?<;4FBD4 E Q>EC?G4F4J<BAAB= 8B>G@9A-
F4J<9= 6 >4DFBAAGR >BDB5>G; 

– ;4>?9<FP >4DFBAAGR >BDB5>G CB?<@9DAB= ?<C>B= ?9AFB=; 
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– A4A9EF< @4D><DB6>G CB �"%& 14192-96 < @4A<CG?SJ<BAAO9 ;A4>< 
«)DGC>B9. "EFBDB:AB», «�9D9KP BF 6?47<», «�9DI», «#D989?O F9@C9D4FGDO». 

 

 

 

5 &$�!%#"$&�$"��!�� 
 

&D4AECBDF<DB64A<9 4A4?<;4FBDB6 CDB<;6B8<FP 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@C9D4FGD4I BF @<AGE 30 8B          
C?RE 50 °% CB CD46<?4@ < ABD@4@, 89=EF6GRM<@ A4 >4:8B@ 6<89 FD4AECBDF4. 

 

 

 

6 %$�!�!�� 
 

6.1 #E?B6<S ED4A9A<S 8B 66B84 6 Q>EC?G4F4F<R 

 

)D4A9A<9 4A4?<;4FBDB6 CDB<;6B8<FES 6 GC4>B6>9 CD98CD<SF<S-
<;7BFB6<F9?S 6 GE?B6<SI ID4A9A<S 1 CB �"%& 15150-69. 

� CB@9M9A<SI 8?S ID4A9A<S A9 8B?:AB 5OFP CO?<, C4DB6 ><E?BF < M9?B-
K<, 47D9EE<6AOI 74;B6 < 8DG7<I 6D98AOI CD<@9E9=, 6O;O64RM<I >BDDB;<R. 

 9EFB ID4A9A<S 8B?:AB 5OFP K<EFO@, CDBI?48AO@, EGI<@, 69AF<?<DG9-
@O@ < ;4M<M9AAO@ BF 4F@BEH9DAOI BE48>B6. 

 

 

6.2 #E?B6<S ED4A9A<S CBE?9 Q>EC?G4F4F<< 

 

6.2.1 �B87BFB6>4 > ID4A9A<R A4 EDB> 8B 12 @9ESJ96 (>D4F>B6D9-
@9AAO= C9D9DO6 6 D45BF9) 

 

�?S QFB7B E?98G9F: 
2 6O>?RK<FP 4A4?<;4FBD; 
2 BFEB98<A<FP 84FK<>< BF 5?B>4 CD9B5D4;B64F9?PAB7B. 

 

6.2.2 �B87BFB6>4 > ID4A9A<R A4 EDB> 5B?99 12 @9ESJ96 (8?<F9?P-
AO= C9D9DO6 6 D45BF9) 
 

�?S QFB7B E?98G9F: 
2 CB87BFB6<FP < GC4>B64FP 4A4?<;4FBD 6 EBBF69FEF6<< E CC. 4.2-4.4; 

2 BD74A<;B64FP ID4A9A<9 6 EBBF69FEF6<< E C. 6.1. 
 

П р и < е ч а = и е – )D4A9A<9 4A4?<;4FBD4 CDB<;6B8<FES 59; ED98EF6 6D9@9AAB= CDB-
F<6B>BDDB;<BAAB= ;4M<FO (��-0 CB �"%& 9.014-78). 
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6.3 �6B8 6 Q>EC?G4F4F<R CBE?9 ED4A9A<S 

 

6.3.1 �6B8 6 Q>EC?G4F4J<< CBE?9 ID4A9A<S 6 F9K9A<9 12 @9ESJ96 
 

�?S QFB7B E?98G9F: 
2 D4;B5D4FP 84FK<> < E?<FP Q?9>FDB?<F; 
2 CDB@OFP 89F4?< 84FK<>4 8<EF<??<DB64AAB= 6B8B=; 
2 EB5D4FP 84FK<>, ;4?<6 AB6O= Q?9>FDB?<F 6 EBBF69FEF6<< E C. 2.3.3.2; 

2 CDB69EF< 7D48G<DB6>G 4A4?<;4FBD4 6 EBBF69FEF6<< E C. 2.8. 
 

 

6.3.2 �6B8 6 Q>EC?G4F4J<R CBE?9 ID4A9A<S 5B?99 12 @9ESJ96 
 

$4EC4>B64FP 4A4?<;4FBD < CB87BFB6<FP > D45BF9 6 EBBF69FEF6<< E D4;89-
?B@ 2. 
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#$��"��!�� � 

(B5S;4F9?PAB9) 
 

'&��$���2 

 

�?46AO= @9FDB?B7 
(�' «!<:97BDB8E><= *% » 
 

______________ #.�. �BD54K96 
 

«___»_______________ 2017 7. 
 

 

 

 

 

 

�!�����&"$ $�%&�"$�!!"�" �"�"$"�� 

 �$�-509 

 

 9FB8<>4 CB69D>< 
 

 

 

%"���%"��!" 

 

�<D9>FBD """ «��"$» 
 

_______________ �.�. �<E9?96 
 

�?. >BAEFDG>FBD """ « ��"$» 
 

______________ �. �. $B8<BAB6 
 

 

 

 

 

 

 

 

 

�4D97<EFD<DB64A 6 �BEG84DEF69AAB@ D99EFD9 ED98EF6 <;@9D9A<= CB8 № 67399-17 
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�.1 "1;0ABL ?@8<5=5=8O 
 

!4EFBSM4S @9FB8<>4 D4ECDBEFD4AS9FES A4 4A4?<;4FBD D4EF6BD9AAB7B 6B-
8BDB84  �$�-509 (84?99 4A4?<;4FBD) E @4D><DB6BKAB= F45?<K>B=, EB89D:4M9= 
D97<EFD4J<BAAO= AB@9D 6 �BEG84DEF69AAB@ D99EFD9 ED98EF6 <;@9D9A<= < <A-
F9D64? @9:8G CB69D>4@<. 

!4EFBSM4S @9FB8<>4 GEF4A46?<649F @9FB8O < ED98EF64 C9D6<KAB= < C9-
D<B8<K9E>B= CB69DB> 4A4?<;4FBD4, CD98A4;A4K9AAB7B 8?S <;@9D9A<= @4EEB6B= 
>BAJ9AFD4J<< D4EF6BD9AAB7B 6 6B89 6B8BDB84 (�$�) < F9@C9D4FGDO 6B8AOI 
ED98. 

�AF9D64? @9:8G CB69D>4@< 2 2 7B84. 
 

 

�.2 �A?>;L7C5<K5 =>@<0B82=K5 4>:C<5=BK 
 

�"%& 8.652-2016 �%�. �BEG84DEF69AA4S CB69DBKA4S EI9@4 8?S ED98EF6 
<;@9D9A<= @4EEB6B= >BAJ9AFD4J<< D4EF6BD9AAOI 6 6B89 74;B6 (><E?BDB84, 6B-
8BDB84). 

$ � 51-2002 �%�. �B>G@9AFO A4 @9FB8<>< CB69D>< ED98EF6 <;@9D9A<=. 
"EAB6AO9 CB?B:9A<S». 

 

 

�.3  5B@>;>38G5A:85 E0@0:B5@8AB8:8, ?@>25@O5<K5 ?@8 ?>25@:5 
 

#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: 

 CB <A8<>4FBDG &&&&&&&&&&&...&&&&&.. ± (3,0 + 0,04!); 

 CB FB>B6B@G 6OIB8G &&&&&&&&.... ± [(3,0 + 0,002!8<4C) + 0,04C], 

789 ! – <;@9D9AAB9 ;A4K9A<9 �$�. 
 !8<4C – ;A4K9A<9 69DIA97B CD989?4 ;4CDB7D4@@<DB64AAB7B 8<4C4;BA4 

<;@9D9A<= �$� CB FB>B6B@G 6OIB8G, EBBF69FEF6GRM99 5 @� 8?S 6OIB8AB7B 
FB>4 6 8<4C4;BA9 BF 0 8B 5 @� < 20 @� 8?S 6OIB8AB7B FB>4 6 8<4C4;BA9 BF 4 8B 
20 @�, @>7/8@3. 

#D989?O 8BCGE>49@B= BEAB6AB= 45EB?RFAB= CB7D9LABEF< 4A4?<;4FBD4 
CD< <;@9D9A<< F9@C9D4FGDO 4A4?<;<DG9@B= ED98O CD< F9@C9D4FGD9 B>DG:4R-
M97B 6B;8GI4 (20 ñ 5) ð% 8B?:AO 5OFP, ð% ..&&..&&&&&&..&..&&. ñ 0,3. 

 

 

�.4 "?5@0F88 ?>25@:8 

 

#D< CDB6989A<< CB69D>< 8B?:AO 6OCB?ASFPES BC9D4J<<, G>4;4AAO9 6 
F45?<J9 �.4.1. 



69 

 

 

 

"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 �.10.1 + + 

2 "CDB5B64A<9 �.10.2 + + 

3 #DB69D>4 «AG?S» 4A4?<;4FBD4 �.10.3 + + 

4 "CD989?9A<9 BEAB6AB= 45EB-
?RFAB= CB7D9LABEF< 4A4?<;4FB-
D4 CD< <;@9D9A<< �$� CB <A8<-
>4FBDG < CB FB>B6B@G 6OIB8G 

�.10.4 + + 

5 "CD989?9A<9 BEAB6AB= 45EB-
?RFAB= CB7D9LABEF< 4A4?<;4FB-
D4 CD< <;@9D9A<< F9@C9D4FGDO 
4A4?<;<DG9@B= ED98O 

�.10.5 + + 

П р и < е ч а = и я 
1 �A4> «+» B;A4K49F, KFB BC9D4J<R CDB6B8SF. 
2 #D< CB?GK9A<< BFD<J4F9?PAB7B D9;G?PF4F4 ?R5B= <; BC9D4J<= CB69D>4 
CD9>D4M49FES, 4A4?<;4FBD 5D4>G9FES. 

 

 

 

�.5 %@54AB20 ?>25@:8 

 

%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 

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

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

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

�.8 �<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, 
�.10.4 

�4DB@9FD-4A9DB<8 ��  -1 

�<4C4;BA <;@9DS9@B7B 846?9A<S BF 80 8B 106 >#4. 
#D989? 8BCGE>49@B= BEAB6AB= 45EB?RFAB= CB7D9LABEF< ± 0,2 >#4 
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�DB8B?:9A<9 F45?<JO �.5.1 

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

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

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

�.10.3, 

�.10.4 
 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 ) 2 <;@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, @� 

�.10.4 �B8BDB8AB-4;BFA4S CB69DBKA4S 74;B64S E@9EP (#�%) 
�%" 10651-2015, 1 D4;DS84. 
�<4C4;BA, B5N9@A4S 8B?S 6B8BDB84: 
 BF 10,0 8B 19,0 %; 
 BF 58,0 8B 68,8 %; 

 BF 97,0 8B 99,0 %. 

�.10.4, 
�.10.5 

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

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

�.10.3, 
�.10.4, 
�.10.5 

%9>GA8B@9D @9I4A<K9E><= %"%CD-25-2-010 

�@>BEFP L>4?O: 60 E; 60 @<A. �?4EE FBKABEF< – 6FBDB=. 

�.10.4, 
�.10.5 

&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 ñ 0,1 ð%. 

�.10.4 $BF4@9FD $ -�-0,063 �'3 �"%& 13045-81 

�.10.3 %F4>4A J<?<A8D<K9E><= %*-1 �"%& 23932-90 

�.10.3 
�.10.4 
�.10.5 

�B84 8<EF<??<DB64AA4S �"%& 6709-72 

(G89?PA4S Q?9>FD<K9E>4S CDB6B8<@BEFP A9 5B?99 5 @>%@/E@) 

 
П р и < е ч а = и я 
1 �BCGE>49FES CD<@9A9A<9 8DG7<I ED98EF6 <;@9D9A<=, A9 CD<6989AAOI 6 

C9D9KA9, B59EC9K<64RM<I BCD989?9A<9 @9FDB?B7<K9E><I I4D4>F9D<EF<> E A9-
B5IB8<@B= FBKABEFPR. 

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

%D98EF64 <;@9D9A<= 8B?:AO 5OFP CB69D9AO < <@9FP 89=EF6GRM<9 E6<-
89F9?PEF64 B CB69D>9 <?< ;A4>< CB69D><. 
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�ECOF4F9?PAB9 B5BDG8B64A<9 8B?:AB <@9FP BF@9F><, CB8F69D:84RM<9 
97B 7B8ABEFP 6 EBBF69FEF6<< E FD95B64A<S@< <I F9IA<K9E>B= 8B>G@9AF4J<<. 

 

 

�.6 &@51>20=8O : :20;8D8:0F88 ?>25@8B5;59 

 

� 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 &@51>20=8O 157>?0A=>AB8 

 

�!� �!��: ��#$�Щ��&%/ @01>B0 A 0=0;870B>@>< ?@8 A=OBKE 
:@KH:0E :>@?CA0 1;>:0 ?@5>1@07>20B5;L=>3>! 

 

�.7.1 #D< CDB6989A<< CB69D>< EB5?R84RF CD46<?4 F9IA<>< 59;BC4EAB-
EF<: 

 CD< D45BF9 E Q?9>FDBGEF4AB6>4@< 2 CB �"%& 12.1.019-2009 <            
�"%& 12.2.007.0-75; 

 CD< D45BF9 E I<@<K9E><@< D94>F<64@< 2 CB �"%& 12.1.007-76 <                 
�"%& 12.4.021-75. 

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

�.7.3 #B@9M9A<9, 6 >BFBDB@ BEGM9EF6?S9FES CB69D>4, 8B?:AB EBBF69F-
EF6B64FP FD95B64A<S@ CB:4DAB= 59;BC4EABEF< CB �"%& 12.1.004-91 < <@9FP 
ED98EF64 CB:4DBFGL9A<S CB �"%& 12.4.009-83. 

�.7.4 �ECB?A<F9?< 8B?:AO 5OFP CDB<AEFDG>F<DB64AO B @9D4I 59;BC4E-
ABEF<, >BFBDO9 8B?:AO EB5?R84FPES CD< D45BF9 E CD<5BD4@<, 6 EBBF69FEF6<< E 
<AEFDG>J<S@<, CD<?4749@O@< > CD<5BD4@. "5GK9A<9 D45BF4RM<I ?<J CD46<-
?4@ 59;BC4EABEF< FDG84 CDB6B8SF CB �"%& 12.0.004-90. 

 

 

�.8 'A;>28O ?>25@:8 
 

�.8.1 #B69D>4 8B?:A4 CDB6B8<FPES 6 E?98GRM<I GE?B6<SI: 
– F9@C9D4FGD4 B>DG:4RM97B 6B;8GI4, ð% ...&&&&&&&........ (20 ñ 5); 

– BFABE<F9?PA4S 6?4:ABEFP 6B;8GI4, %, A9 5B?99 .....&&&&&&&. 80; 
– 4F@BEH9DAB9 846?9A<9, >#4 &&&&&&&&&&& BF 84,0 8B 106,7; 
– C<F4A<9 2 BF E9F< C9D9@9AAB7B FB>4 K4EFBFB= (50,0 ± 1) �J < A4CDS:9-

A<9@ (220 ± 4,4) � ?<5B (36 ± 1) �. 
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�.8.2 �<5D4J<S, FDSE>4, G84DO, 6?<SRM<9 A4 D45BFG 4A4?<;4FBD4, A9 8B-
CGE>4RFES. 

 

 

�.9 #>43>B>2:0 : ?>25@:5 
 

�.9.1 #9D98 CDB6989A<9@ CB69D><: 

 CB87BF46?<64RF > D45BF9 4A4?<;4FBD 6 EBBF69FEF6<< E C. 2.3 DG>B6B8-
EF64 CB Q>EC?G4F4J<< �$50.00.000$1; 

 CDB6B8SF 7D48G<DB6>G 4A4?<;4FBD4 CB �%"-#�% 6 EBBF69FEF6<< E              
C. 2.8 DG>B6B8EF64 CB Q>EC?G4F4J<< �$50.00.000$1. 

�.9.2 �9DIA<= CD989? CDB7D4@@<DG9@B7B 8<4C4;BA4 <;@9D9A<= GEF4A46-
?<64RF D46AO@ 2000 @>7/8@3, ;A4K9A<9 A<:A97B CD989?4 GEF46><  D46AO@        
0 @>7/8@3, ;A4K9A<9 69DIA97B CD989?4 GEF46><  D46AO@ 2000 @>7/8@3. 

�.9.3 %D98EF64 <;@9D9A<= < <ECOF4F9?PAB9 B5BDG8B64A<9 CB87BF46?<64-
RF > D45BF9 6 EBBF69FEF6<< E <I Q>EC?G4F4J<BAAB= 8B>G@9AF4J<9=. 

�.9.4 #B69DBKAO9 74;B6O9 E@9E<, ID4A<6L<9ES CD< F9@C9D4FGD9 A<:9     
C?RE 15 °%, 8B?:AO 5OFP 6O89D:4AO C9D98 <ECB?P;B64A<9@ 6 F9K9A<9 24 K 6 
CB@9M9A<< E F9@C9D4FGDB= 6B;8GI4 (20 ± 5) °%. 

 

 

�.10 #@>2545=85 ?>25@:8 

 

�.10.1 �A9LA<= BE@BFD 
 

#D< CDB6989A<< 6A9LA97B BE@BFD4 4A4?<;4FBD4 CDB69DSRF: 
 BFEGFEF6<9 @9I4A<K9E><I CB6D9:89A<= 84FK<>4 6B8BDB8AB7B             

��-509, 5?B>4 CD9B5D4;B64F9?PAB7B, D4;N9@B6, >ABCB>, EB98<A<F9?PAOI >459-
?9=; 

 EBEFBSA<9 ?4>B>D4EBKAOI CB>DOF<=, K9F>BEFP @4D><DB6><; 

 CD46<?PABEFP @4D><DB6><, 6 FB@ K<E?9 D97<EFD4J<BAAO=                                
AB@9D 6 �BEG84DEF69AAB@ D99EFD9 ED98EF6 <;@9D9A<= < <AF9D64? @9:8G CB69D-
>4@<. 

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

 

 

�.10.2 �CDB5B64A<9 
 

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

 

�4FK<> 6B8BDB8AO= ��-509 (6 84?PA9=L9@ – 84FK<>) D4;@9M4RF A4 6B;-
8GI9 < 6>?RK4RF 4A4?<;4FBD. 
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#DB69DSRF D45BFBECBEB5ABEFP >ABCB> «  », «�����», « ����
���2 »,« » 

< « ». 
$9;G?PF4F CDB69D>< EK<F4RF G8B6?9F6BD<F9?PAO@, 9E?<: 
 CB8E69K<649FES >?46<L4 «!�"0»; 
 >ABC>B= « » BEGM9EF6?S9FES 6>?RK9A<9 < BF>?RK9A<9 CB8E69F>< 

Q>D4A4 <A8<>4FBD4; 
 CD< A4:4F<< >ABC>< «�����» <;@9AS9FES D9:<@ <A8<>4J<< (<A8<>4-

J<S CB>4;4A<= �$� < F9@C9D4FGDO C9D6B7B, 6FBDB7B ?<5B B5B<I >4A4?B6); 
 CD< A4:4F<< >ABC>< «

����
���2 » 4A4?<;4FBD C9D9IB8<F <; D9:<@4 <;@9-

D9A<= 6 D9:<@ >BAFDB?S < <;@9A9A<S C4D4@9FDB6 (6IB8 6 @9AR); 
 >ABC>4@< « », « » BEGM9EF6?S9FES C9D9@9M9A<9 CB EFDB>4@ @9AR. 
�A4?<;4FBD, <@9RM<= 89H9>FO, ;4FDG8ASRM<9 Q>EC?G4F4J<R, > 84?P-

A9=L9= CB69D>9 A9 8BCGE>4RF. 
 

 

�.10.2.2 #DB69D>4 EBBF69FEF6<S CDB7D4@@AB7B B59EC9K9A<S (#") 
 

#9D9IB8SF > CGA>FG Q>D4AAB7B @9AR ���2 [�] [�] «�� � 
���" .!#��/» 4A4?<;4FBD4 < CDB69DSRF EBBF69FEF6<9 #" FB@G, >BFBDB9 
5O?B ;4H<>E<DB64AB CD< <ECOF4A<SI 6 J9?SI GF69D:89A<S F<C4 4A4?<;4FBD4. 

�?S QFB7B H<>E<DGRF <89AF<H<>4J<BAAB9 B5B;A4K9A<9 #" < J<HDB6O9 
<89AF<H<>4FBDO #" (>BAFDB?PAO9 EG@@O <ECB?AS9@B7B >B84), >BFBDO9 8B?:-
AO EBBF69FEF6B64FP F45?<J9 �.10.1. 
"45?<J4 �.10.1 

�89AF<H<>4J<BAAO9 84AAO9 (CD<;A4><) �A4K9A<9 
�89AF<H<>4J<BAAB9 A4<@9AB64A<9 #":  

2 8?S C?4FO <A8<>4J<< 509I.430.01.05 

2 8?S C?4FO GE<?<F9?S 509U.430.01.09 

!B@9D 69DE<< (<89AF<H<>4J<BAAO= AB@9D) #":  

2 8?S C?4FO <A8<>4J<< 01.05 

2 8?S C?4FO GE<?<F9?S 01.09 

*<HDB6B= <89AF<H<>4FBD #":  

2 8?S C?4FO <A8<>4J<< 0ID45%9710 
2 8?S C?4FO GE<?<F9?S 0I03F3016B 

 

П р и < е ч а = и е – +9FOD9 CBE?98A<I J<HDO 6 <89AF<H<>4J<BAAB@ 
A4<@9AB64A<< #" B5B;A4K4RF AB@9D 69DE<< #". 

 

$9;G?PF4FO CDB69D>< EK<F4RF G8B6?9F6BD<F9?PAO@<, 9E?< CD<6989AAO9 
<89AF<H<>4J<BAAB9 B5B;A4K9A<9, <89AF<H<>4FBD @9FDB?B7<K9E>< ;A4K<@B= 
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K4EF< #", <89AF<H<>4FBDO #" (>BAFDB?PAO9 EG@@O <ECB?AS9@B7B >B84 6 
L9EFA48J4F9D<KAB= E<EF9@9) EBBF69FEF6GRF GEF4AB6?9AAO@ CB <A8<>4FBDG 
4A4?<;4FBD4 FD95B64A<S@. 

 

 

�.10.3 �DB69D>4 «AG?S» 4A4?<;4FBD4 
 

�.10.3.1 #B87BFB6>4 > <;@9D9A<S@ 
 

�?S CDB69D>< «AG?S» 4A4?<;4FBD4 <ECB?P;GRF ED98G E AG?96O@ EB89D:4-
A<9@ 6B8BDB84 (4F@BEH9DAO= 6B;8GI). 

#B@9M4RF 84FK<> 6 EBEG8 E 8<EF<??<DB64AAB= 6B8B=. 
#B8EB98<ASRF @G?PF<@9FD �$$�-305, 6>?RK9AAO= 6 D9:<@ <;@9D9A<S 

FB>4, > D4;N9@G «&"�"�/� �/)"�, %��!�����*�3, RS-485» 5?B>4 CD9-
B5D4;B64F9?PAB7B 6 EBBF69FEF6<< E D<EGA>B@ �.10.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 <EGAB> �.10.1 

 

 

�.10.3.2 �OCB?A9A<9 <;@9D9A<= 

 

�>?RK4RF 4A4?<;4FBD. 
�;6?9>4RF 84FK<> 6B8BDB8AO= <; EBEG84 E 8<EF<??<DB64AAB= 6B8B= < 

CB@9M4RF 84FK<> A4 6B;8GI9 CB8 G7?B@ 15-30° > 7BD<;BAF4?< 6 EBBF69FEF6<< E 
D<EGA>B@ �.10.2, B8AB6D9@9AAB 6>?RK4RF E9>GA8B@9D. 

(<>E<DGRF CB>4;4A<S 4A4?<;4FBD4 !AG?P, @>7/8@3, K9D9; 40 @<A. 
% CB@BMPR @G?PF<@9FD4 �$$�-305 B8AB6D9@9AAB H<>E<DGRF 6OIB8AO9 

FB>< 5?B>4 CD9B5D4;B64F9?PAB7B 204
выхI  < 50

6OII , @�, 6 8<4C4;BA4I BF 4                     
8B 20 @� < BF 0 8B 5 @� EBBF69FEF69AAB. 

 G?PF<@9FD 
�$$�-305 

 

� D4;N9@G «&"�"�/� �/)"�, 
%��!�����*�3, RS-485» 
5?B>4 CD9B5D4;B64F9?PAB7B 

$B;9F>4 $%19&� 

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

�4A4? � 

5(+) 6(−) 

�4A4? � 

9(+) 6(–) 
 

3 

 

2 

 

1 

 

19 18 17 

7 

 

6 

 

5 

 

4 

 

16 15 14 13 

12 11 10 9 

 

8 

 

mA 

com m� $B;9F>4 
$%19&� 
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 <EGAB> �.10.2 

 

 

�.10.3.3 "5D45BF>4 D9;G?PF4FB6 
 

$4EEK<FO64RF ;A4K9A<S �$� CD< A4IB:89A<< 84FK<>4 6 ED989 E AG?96O@ 
EB89D:4A<9@ 6B8BDB84 !AG?P 4220 < !AG?P 025, @>7/8@3, 8?S <;@9D9AAOI ;A4K9A<= 

204
6OII  < 50

6OII , @�, CB HBD@G?4@: 
 8?S 6OIB8AB7B FB>4 6 8<4C4;BA9 BF 4 8B 20 @� 

16
)4(

204
204 

8<4C
6OIAG?P

C
I!  

 ;    (�.1) 

2 8?S 6OIB8AB7B FB>4 6 8<4C4;BA9 BF 0 8B 5 @� 

5

50
50 

8<4C
6OIAG?P

C
I!  

 ,    (�.2) 

789 !8<4C – ;A4K9A<9 69DIA97B CD989?4 ;4CDB7D4@@<DB64AAB7B 8<4C4;BA4 
<;@9D9A<= �$� CB FB>B6B@G 6OIB8G, @>7/8@3. 

$9;G?PF4F CDB69D>< EK<F4RF G8B6?9F6BD<F9?PAO@, 9E?< 6OCB?ASRFES 
GE?B6<S: 

− 3,0 !AG?P  3,0; 

2 (3,0 + 0,002!8<4C)  !AG?P 4-20, 0-5  3,0 + 0,002!8<4C. 

#DB6B8SF 4A4?B7<KAO9 <;@9D9A<S 8?S 6FBDB7B >4A4?4, 9E?< 6 >B@C?9>F 
4A4?<;4FBD4 6IB8SF 864 84FK<>4. 

 

 

�.10.4 �CD989?9A<9 BEAB6AB= 45EB?RFAB= CB7D9LABEF< 4A4?<;4-
FBD4 CD< <;@9D9A<< � � CB <A8<>4FBDG < CB FB>B6B@G 6OIB8G 
 

� EBBF69FEF6<< E �"%& 22729-84 BEAB6AGR 45EB?RFAGR CB7D9LABEFP 
4A4?<;4FBD4 CD< <;@9D9A<< �$� BCD989?SRF 6 FD9I FBK>4I 8<4C4;BA4 <;@9D9-
A<=, 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<=. 

15-30 ° 

� D4;N9@G «��&+�� �» 
<?< «��&+�� �» 
5?B>4 CD9B5D4;B64F9?PAB7B 

$B;9F>4 
$%10&� 

 �4FK<> 6B8BDB8AO=
��-509



76 

 

 

 

�?S CDB69D>< <ECB?P;GRF 8<EF<??<DB64AAGR 6B8G E G89?PAB= Q?9>FD<-
K9E>B= CDB6B8<@BEFPR A9 5B?99 5 @>%@/E@, 4 F4>:9 CB69DBKAO9 74;B6O9 E@9E< 
(#�%). 

"5N9@AO9 8B?< 6B8BDB84 6 #�% < 6 6B;8GI9, @4EEB6O9 >BAJ9AFD4J<< 
D4EF6BD9AAB7B 6B8BDB84 6 @7/8@3, EB;84649@O9 QF<@< #�%, CD<6989AO 6 F45?<-
J9 �.10.1. 
"45?<J4 �.10.1 

№ 

FBK>< 
#4D4@9FDO 

6B8BDB8AB-4;BFAB= #�% 

 4EEB64S 
>BAJ9AFD4J<S 
6B8BDB84 
CD< t = 20ðC, 

@>7/8@3 

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

1 #�% № 1 
E B5N9@AB= 8B?9= 6B8BDB84 BF 10,0 8B 19,0 % 

160-304 A4K4?PAO= 

2 #�% № 2 
E B5N9@AB= 8B?9= 6B8BDB84 BF 58,0 8B 69,0 % 

927-1103 ED98A<= 

3 #�% № 3 
E B5N9@AB= 8B?9= 6B8BDB84 BF 97,0 8B 99,0 % 

1551-1583 >BA9KAO= 

 

 

�.10.4.1  �CD989?9A<9 BEAB6AB= 45EB?RFAB= CB7D9HABEF< 4A4?<;4FBD4 6               

FBG>9 № 3 

 

�.10.4.1.1 #B87BFB6>4 > <;@9D9A<S@ 

 

�?S CDB69D>< CB7D9LABEF< 6 G>4;4AAB= FBK>9 <ECB?P;GRF #�% № 3 6 EB-
BF69FEF6<< E F45?<J9= �.10.1. 

%B5<D4RF GEF4AB6>G 6 EBBF69FEF6<< E D<EGA>B@ �.10.3. 

#B8EB98<ASRF @G?PF<@9FD �$$�-305, 6>?RK9AAO= 6 D9:<@ <;@9D9A<S 
FB>4, > D4;N9@G «&"�"�/� �/)"�, %��!�����*�3, RS-485» 5?B>4 CD9-
B5D4;B64F9?PAB7B 6 EBBF69FEF6<< E D<EGA>B@ �.10.1. 

�4?<64RF 6 F9D@BEF4F 8<EF<??<DB64AAGR 6B8G. 
� F9D@BEF4F9 GEF4A46?<64RF: 
 84FK<> 6B8BDB8AO= CB8 G7?B@ 60-70ð > 7BD<;BAF4?PAB= CB69DIABEF<; 
 F9D@B@9FD ?45BD4FBDAO= Q?9>FDBAAO= �&-300; 

 <;B7AGFGR >4C<??SDAGR FDG5>G, EB98<A9AAGR E 6OIB8B@ 54??BA4 E 
#�%. 

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

(20,0 ± 0,2) ð% < CB889D:<64RF 99 E BF>?BA9A<9@ BF GEF4AB6<6L97BES ;A4K9A<S 
± 0,2 °%. 
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 <EGAB> �.10.3 

 

 

"CGE>4RF >BA9J >4C<??SDAB= FDG5>< 6 F9D@BEF4F. 
% CB@BMPR >4C<??SDAB= FDG5>< CB86B8SF > @9@5D4A9 84FK<>4 #�%. $B-

F4@9FDB@ GEF4A46?<64RF A95B?PLGR E>BDBEFP CB84K< #�%, F4><@ B5D4;B@, 
KFB5O 6B;8GLAO= CG;ODP 6AGFD< A4E48>< B5AB6?S?ES A9 K4M9, K9@ >4:8O9              
3-5 E. 

 

 

�.10.4.1.2 �OCB?A9A<9 <;@9D9A<= 

 

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

EAB64 CB86B8SF #�% > @9@5D4A9. 
(<>E<DGRF GEF4AB6<6L<9ES CB>4;4A<S 4A4?<;4FBD4 CB �$� C, @>7/8@3, 

(BD<9AF<DB6BKAB K9D9; 10-15 @<A). 
% CB@BMPR @G?PF<@9FD4 �$$�-305 B8AB6D9@9AAB H<>E<DGRF 6OIB8AO9 

FB>< 5?B>4 CD9B5D4;B64F9?PAB7B 204
выхI  < 50

6OII , @�, 6 8<4C4;BA4I BF 4                     
8B 20 @� < BF 0 8B 5 @� EBBF69FEF69AAB. 

�4C<??SDA4S 
FDG5>4 

�4??BA E #�% 

� D4;N9@G «��&+�� �» 
<?< «��&+�� �» 
5?B>4 CD9B5D4;B64F9?PAB7B 

�4FK<> 
6B8BDB8AO= ��-509 

&9D@BEF4F 
:<8>BEFAO= 

�B84 
8<EF<??<DB64AA4S 

$B;9F>4 
$%10&� 

 

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

 

!4E48>4 A4 84FK<> 
(FDG5>4 #�) 

6AGFD.16×2, L = 60 @@) 

$BF4@9FD



78 

 

 

 

#DB6B8SF 4A4?B7<KAO9 <;@9D9A<S 8?S 6FBDB7B >4A4?4, 9E?< 6 >B@C?9>F 
4A4?<;4FBD4 6IB8SF 864 84FK<>4. 
 

 

�.10.4.1.3 "5D45BF>4 D9;G?PF4FB6 
 

$4EEK<FO64RF 8?S 6E9I ;A4K9A<= !, @>7/8@3, BEAB6AGR 45EB?RFAGR CB-
7D9LABEFP <;@9D9A<= �$� CB <A8<>4FBDG !, @>7/8@3, CB HBD@G?9 

)20(
100

Δ
2

!A
�

 
 

!! ��!

ABD@

4F@  ,        (�.3) 

789  ABD@  ABD@4?PAB9 4F@BEH9DAB9 846?9A<9, D46AB9 101,325 >#4                
(760 @@ DF. EF.); 

 4F@ – 4F@BEH9DAB9 846?9A<9, >#4 (@@ DF. EF.); 
���! – B5N9@A4S 8B?S 6B8BDB84 6 #�%, %; 
!�2 (20)  D4EF6BD<@BEFP 6B8BDB84 6 6B89 CD< F9@C9D4FGD9 20 ð%, 

6;SF4S <; F45?<JO �.1 < D46A4S 1599 @>7/8@3. 

 

П р и < е ч а = и е – #D< D4EK9F9 ;A4K9A<S Δ! ;A4K9A<S  4F@ <  ABD@ 
8B?:AO 5OFP 6OD4:9AO 6 B8<A4>B6OI 98<A<J4I <;@9D9A<S. 

 

$4EEK<FO64RF ;A4K9A<S CD< <;@9D9A<< �$� CB FB>B6B@G 6OIB8G CD< 
A4IB:89A<< 84FK<>4 6 ED989 #�% !4-20 < !0-5, @>7/8@3, 8?S <;@9D9AAOI ;A4K9-
A<= 204

6OII  < 50
6OII , @�, CB HBD@G?4@: 

2 8?S 6OIB8AB7B FB>4 6 8<4C4;BA9 BF 4 8B 20 @� 

        
16

)4(
204

204

8<4C
6OI

C
I!  

 ;    (�.4) 

2 8?S 6OIB8AB7B FB>4 6 8<4C4;BA9 BF 0 8B 5 @� 

    
5

50

50

8<4C
6OI

C
I!  

 ,    (�.5) 

789 !8<4C – ;A4K9A<9 69DIA97B CD989?4 ;4CDB7D4@@<DB64AAB7B 8<4C4;BA4 
<;@9D9A<= �$� CB FB>B6B@G 6OIB8G, @>7/8@3. 

 

$4EEK<FO64RF 8?S 6E9I ;A4K9A<= BEAB6AGR 45EB?RFAGR CB7D9LABEFP 
<;@9D9A<= �$� CB FB>B6B@G 6OIB8G ! 4220; 025, @>7/8@3, CB HBD@G?9 

)20(
100

Δ
25020450204

!A
�

 
 

!! ��!

ABD@

4F@
;;

  .      (�.6) 
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$9;G?PF4F CDB69D>< EK<F4RF G8B6?9F6BD<F9?PAO@, 9E?< 6OCB?ASRFES 
GE?B6<S: 

2 (3,0 + 0,04!)  !  3,0+0,04!; 

2[(3,0+0,002!8<4C)+0,04C4220; 025]  !4-20;0-5  (3,0+0,002!8<4C)+0,04C4220; 025. 

�E?< ;A4K9A<S 45EB?RFAB= CB7D9LABEF< CD< <;@9D9A<< �$� CB <A8<>4-
FBDG Δ!, @>7/8@3, < CB FB>B6B@G 6OIB8G !4-20;0-5, @>7/8@3, 6OIB8SF ;4 8BCGE>4-
9@O9 CD989?O, FB CB6FBDAB CDB6B8SF: 

– 7D48G<DB6>G 4A4?<;4FBD4 CB �%"-#�% 6 EBBF69FEF6<< E C. 2.8 DG>B6B8-
EF64 CB Q>EC?G4F4J<< �$50.00.000$1; 

– BC9D4J<< CB CC. �.10.4.1.2 < �.10.4.1.3. 
#D< CB?GK9A<< BFD<J4F9?PAB7B D9;G?PF4F4 CDB69D>< 6FBD<KAB 4A4?<;4-

FBD 5D4>GRF. 
 

 

�.10.4.2 "CD989?9A<9 BEAB6AB= 45EB?RFAB= CB7D9LABEF< 4A4?<;4FBD4 6 
FBK>9 № 2 

 

�?S CDB69D>< CB7D9LABEF< 6 G>4;4AAB= FBK>9 <ECB?P;GRF #�% № 2 6 EB-
BF69FEF6<< E F45?<J9= �.10.1. 

#B87BFB6>4 > <;@9D9A<S@ 4A4?B7<KA4 CD<6989AAB= 6 C. �.10.4.1.1. 
�;@9D9A<S 6OCB?ASRF 6 EBBF69FEF6<< E C. �.10.4.1.2. 
$4EK9F < 4A4?<; BEAB6AB= 45EB?RFAB= CB7D9LABEF< 4A4?<;4FBD4 CDB6B-

8SF 6 EBBF69FEF6<< E C. �.10.4.1.3. 
 

 

�.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 EB-
BF69FEF6<< E F45?<J9= �.10.1. 

#B87BFB6>4 > <;@9D9A<S@ 4A4?B7<KA4 CD<6989AAB= 6 C. �.10.4.1.1. 
�;@9D9A<S 6OCB?ASRF 6 EBBF69FEF6<< E C. �.10.4.1.2. 
$4EK9F < 4A4?<; BEAB6AB= 45EB?RFAB= CB7D9LABEF< 4A4?<;4FBD4 CDB6B-

8SF 6 EBBF69FEF6<< E C. �.10.4.1.3. 
 

 

�.10.5 �CD989?9A<9 BEAB6AB= 45EB?RFAB= CB7D9LABEF< 4A4?<;4-
FBD4 CD< <;@9D9A<< F9@C9D4FGDO 4A4?<;<DG9@B= ED98O 
 

�.10.5.1 #B87BFB6>4 > <;@9D9A<S@ 

 

%B5<D4RF GEF4AB6>G 6 EBBF69FEF6<< E D<EGA>B@ �.10.4. 
�4?<64RF 6 F9D@BEF4F 8<EF<??<DB64AAGR 6B8G. 
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 <EGAB> �.10.4 
 

 

� F9D@BEF4F9 GEF4A46?<64RF 84FK<> < F9D@B@9FD ?45BD4FBDAO= Q?9>-
FDBAAO= �&-300. �4FK<> CB7DG:4RF 6 6B8G CB?ABEFPR. 

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

(25,0 ± 1,0) ð% < CB889D:<64RF 99 E BF>?BA9A<9@ BF GEF4AB6<6L97BES ;A4K9A<S 
± 0,1 °%. 

 

 

�.10.5.2 �OCB?A9A<9 <;@9D9A<= 

 

+9D9; 20 @<A H<>E<DGRF CB>4;4A<S 4A4?<;4FBD4 CB F9@C9D4FGD9 t<;@, ðC, 4 
F4>:9 CB>4;4A<S F9D@B@9FD4 ?45BD4FBDAB7B Q?9>FDBAAB7B �&-300 tQ, ðC. 

#DB6B8SF 4A4?B7<KAO9 <;@9D9A<S 8?S 6FBDB7B >4A4?4, 9E?< 6 >B@C?9>F 
4A4?<;4FBD4 6IB8SF 864 84FK<>4 6B8BDB8AOI. 

 

 

�.10.5.3 "5D45BF>4 D9;G?PF4FB6 
 

$9;G?PF4F CDB69D>< EK<F4RF G8B6?9F6BD<F9?PAO@, 9E?< 8?S >4:8B7B ;A4-
K9A<S F9@C9D4FGDO 6B8O 

− 0,3  t<;@ – tQF  0,3. 

� D4;N9@G «��&+�� �» 
<?< «��&+�� �» 
5?B>4 CD9B5D4;B64F9?PAB7B 

�B84 
8<EF<??<DB64AA4S

&9D@BEF4F 
:<8>BEFAO= 

�4FK<> 
6B8BDB8AO= 

��-509 

$B;9F>4 
$%10&� 

 

&9D@B@9FD ?45BD4FBDAO= 

Q?9>FDBAAO= �&-300 



81 

 

 

 

�.11 "D>@<;5=85 @57C;LB0B>2 ?>25@:8 

 

 

 

�.11.1 $9;G?PF4FO CB69D>< BHBD@?SRF 6 6<89 CDBFB>B?4 CDB<;6B?PAB= 
HBD@O. 

�.11.2 #B?B:<F9?PAO9 D9;G?PF4FO CB69D>< G8BEFB69DSRF E6<89F9?P-
EF6B@ B CB69D>9 < (<?<) ;4C<EPR 6 C4ECBDF9 A4 4A4?<;4FBD < ;A4>B@ CB69D>< 6 
EBBF69FEF6<< E #D<>4;B@  <ACDB@FBD74 $BEE<< BF 02 <R?S 2015 7. № 1815. 
�A4> CB69D>< A4ABE<FES A4 E6<89F9?PEF6B B CB69D>9 < (<?<) C4ECBDF, < A4 5?B> 
CD9B5D4;B64F9?PAO=. 

�.11.3 �E?< CB D9;G?PF4F4@ CB69D>< 4A4?<;4FBD CD<;A4RF A9CD<7B8AO@ 
> CD<@9A9A<R, E6<89F9?PEF6B B CB69D>9 4AAG?<DGRF < 6OC<EO64RF <;69M9A<9 
B A9CD<7B8ABEF< > CD<@9A9A<R 6 EBBF69FEF6<< E #D<>4;B@  <ACDB@FBD74 
$BEE<< BF 02 <R?S 2015 7. № 1815. 
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#$��"��!�� � 
(ECD46BKAB9) 

 

 4EF6BD<@BEFP 6B8BDB84 6 8<EF<??<DB64AAB= 6B89, 
A4IB8SM9=ES 6 D46AB69E<< E 6B8SAO@ C4DB@, 

6 ;46<E<@BEF< BF F9@C9D4FGDO 
 

 

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

t B! 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 

0 1922 1920 1918 1916 1914 1913 1911 1909 1907 1905 

1 1904 1902 1900 1898 1896 1895 1893 1891 1889 1888 

2 1886 1884 1882 1880 1879 1877 1875 1873 1872 1870 

3 1868 1866 1865 1863 1861 1859 1857 1856 1854 1852 

4 1851 1849 1847 1845 1844 1842 1840 1838 1837 1835 

5 1833 1831 1830 1828 1826 1825 1823 1821 1819 1818 

6 1816 1814 1813 1811 1809 1807 1806 1804 1802 1801 

7 1799 1797 1796 1794 1792 1791 1789 1787 1785 1784 

8 1782 1780 1779 1777 1775 1774 1772 1771 1769 1767 

9 1766 1764 1762 1761 1759 1757 1756 1754 1752 1751 

10 1749 1748 1746 1744 1743 1741 1739 1738 1736 1735 

11 1733 1731 1730 1728 1727 1725 1723 1722 1720 1719 

12 1717 1716 1714 1712 1711 1709 1708 1706 1705 1703 

13 1701 1700 1698 1697 1695 1694 1692 1691 1689 1688 

14 1686 1685 1683 1681 1680 1678 1677 1675 1674 1672 

15 1671 1669 1668 1666 1665 1663 1662 1660 1659 1657 

16 1656 1654 1653 1651 1650 1659 1647 1646 1644 1643 

17 1641 1640 1638 1637 1635 1634 1633 1631 1630 1628 

18 1627 1625 1624 1623 1621 1620 1618 1617 1615 1614 

19 1613 1611 1610 1608 1607 1606 1604 1603 1601 1600 

20 1599 1597 1596 1594 1593 1591 1590 1588 1587 1585 

21 1584 1582 1581 1579 1578 1576 1575 1573 1572 1571 

22 1569 1568 1566 1565 1563 1562 1561 1559 1558 1556 

23 1555 1554 1552 1551 1550 1548 1547 1545 1544 1543 

24 1541 1540 1539 1537 1536 1535 1533 1532 1531 1530 

25 1528 1527 1526 1524 1523 1522 1521 1519 1518 1517 

26 1515 1514 1513 1512 1511 1509 1508 1507 1506 1504 

27 1503 1502 1501 1500 1498 1497 1496 1495 1494 1492 

28 1491 1490 1489 1488 1486 1485 1484 1483 1482 1481 

29 1480 1478 1477 1476 1475 1474 1473 1472 1470 1469 

30 1468 1467 1466 1465 1464 1463 1462 1460 1459 1458 

31 1457 1456 1455 1454 1453 1452 1451 1450 1449 1448 

32 1446 1445 1444 1443 1442 1441 1440 1439 1438 1437 

33 1436 1435 1434 1433 1432 1421 1420 1419 1418 1417 

34 1426 1425 1424 1423 1422 1421 1420 1419 1418 1417 

35 1416 1415 1414 1413 1412 1411 1410 1409 1408 1407 

36 1406 1405 1404 1403 1402 1401 1400 1399 1398 1397 

37 1396 1395 1394 1393 1392 1391 1390 1389 1388 1387 

38 1386 1385 1384 1383 1382 1382 1381 1380 1379 1378 

39 1377 1376 1375 1374 1373 1372 1371 1370 1369 1368 
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�DB8B?:9A<9 F45?<JO �.1                                                                             @>7/8@3 
t B! 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 

40 1367 1366 1365 1364 1364 1363 1362 1361 1360 1359 

41 1358 1357 1356 1355 1354 1353 1352 1351 1350 1349 

42 1349 1348 1347 1346 1345 1344 1343 1342 1341 1340 

43 1339 1338 1337 1336 1335 1334 1333 1333 1332 1331 

44 1330 1329 1328 1327 1326 1325 1324 1323 1322 1321 

45 1320 1319 1318 1317 1316 1316 1315 1314 1313 1312 

46 1311 1310 1309 1308 1307 1306 1305 1304 1303 1302 

47 1301 1300 1299 1298 1297 1296 1295 1294 1293 1292 

48 1291 1290 1289 1288 1287 1286 1285 1284 1283 1282 

49 1281 1280 1279 1278 1277 1276 1275 1274 1273 1272 

50 1271 1270 1269 1268 1267 1266 1265 1264 1263 1262 

51 1261 1260 1259 1258 1257 1256 1255 1254 1253 1252 

52 1251 1250 1249 1247 1246 1245 1244 1243 1242 1241 

53 1240 1239 1238 1237 1236 1234 1233 1232 1231 1230 

54 1229 1228 1227 1226 1224 1223 1222 1221 1220 1219 

55 1218 1216 1215 1214 1213 1212 1211 1210 1208 1207 

56 1206 1205 1204 1202 1201 1200 1199 1198 1196 1195 

57 1194 1193 1192 1190 1189 1188 1187 1185 1184 1183 

58 1182 1180 1179 1178 1177 1175 1174 1173 1172 1170 

59 1169 1168 1166 1165 1164 1162 1161 1160 1158 1157 

60 1156 1154 1153 1152 1150 1149 1148 1146 1145 1144 

61 1142 1141 1139 1138 1137 1135 1134 1132 1131 1130 

62 1128 1127 1125 1124 1122 1121 1119 1118 1117 1115 

63 1114 1112 1111 1109 1108 1106 1105 1103 1102 1100 

64 1099 1097 1095 1094 1092 1091 1089 1088 1086 1085 

65 1083 1081 1080 1078 1077 1075 1073 1072 1070 1068 

66 1067 1065 1063 1062 1060 1058 1057 1055 1053 1052 

67 1050 1048 1047 1045 1043 1041 1040 1038 1036 1034 

68 1033 1031 1029 1027 1025 1024 1022 1020 1018 1016 

69 1015 1013 1011 1009 1007 1005 1003 1001 1000 998 

70 996 994 992 990 988 986 984 982 980 978 
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#$��"��!�� � 
(ECD46BKAB9) 

 

!������3 �� 1���" ���"� 
 

 

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

"45?<J4 �.1 

!4<@9AB64A<9 < B5B;A4K9A<9 Q?9>FDB?<F 1� �$50.02.550 
#D<@9AS9@BEFP  �$�-501,  �$�-509 

�A9LA<= 6<8 59EJ69FA4S :<8>BEFP EB E?45O@ ;4C4IB@ 

%BEF46 < <AHBD@4J<S 
B >B@CBA9AF4I 

D4EF6BD A4 BEAB69 E9DAB= ><E?BFO 

(>BAJ9AFD4J<S E9DAB= ><E?BFO A9 5B?99 5 %) 
$4EF6BD<@BEFP 6 6B89 D4EF6BD<@O= 

D! CD< 20 °% 0,1 

#BF9AJ<4?PAB9 6B;89=EF6<9 
A4 ;8BDB6P9 

CD< A9A48?9:4M9@ B5D4M9A<< 6B;@B:AO 
B:B7< 

&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:  

2 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 ><E?BF; 

2 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:  

2 CD< BFD46?9A<< 

(CBC484A<< 6 DBF) 
CDB@OFP DBF < ;96 5 %-AO@ D4EF6BDB@ C<FP-
96B= EB8O < B5D4F<FPES > 6D4KG; 

2 CD< CBC484A<< 6 7?4;4 CDB@OFP 5 %-AO@ D4EF6BDB@ C<FP96B= EB8O 
< BFCD46<FP CBEFD4846L97B > 6D4KG; 

2 CD< >BAF4>F9 E >B:9= E@OFP B5<?PAO@ >B?<K9EF6B@ 6B8O E @O-
?B@, <?< 5 %-AO@ D4EF6BDB@ C<FP96B= EB8O, 
<?< A4L4FODAB7B EC<DF4 < B5D4F<FPES > 
6D4KG. 
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� �"���� ������ ! ���(��� #!" ��!"��� 

�� &�$ ����# ��"� $��!# ModBus RTU 

 

 

�.1 &�#/ ��!!/) � ("$ �&/ �) #$��%&����!�3 
 

 

 

#9D9K9AP CD<6989A 6 F45?<J9 �.1 

"45?<J4 �.1 – "<CO 84AAOI < HBD@4FO <I CD98EF46?9A<S 

"5B;A4K9A<9 #D<@9K4A<S 

bool 

"8AB5<FB64S 5G?964 C9D9@9AA4S: 
0 – FALSE; 

1 – TRUE. 

uint16 / uint32 �9;;A4>B6B9 J9?B9 8?<AB= 16 5<F / 32 5<F. 

float32 
+<E?B E C?464RM9= FBK>B= B8<A4DAB= FBKABEF< D4;@9DB@ 

32 5<F4  (4 54=F4), IEEE 754-2008. 

ASCIIZ &9>EFB64S EFDB>4 E F9D@<A<DGRM<@ AG?96O@ 54=FB@. 
 

 
 

�.2 #$"&"�"� "� �!� «MODBUS RTU» 
 

 

 

�.2.1 $94?<;B64AA4S D4;AB6<8ABEFP CDBFB>B?4: MODBUS RTU. �?S 
ECD46>< E@. http://www.modbus.org. 

�.2.2 (<;<K9E><= <AF9DH9=E: RS-485 CB?G8GC?9>EAO= D9:<@. �BCGEF<-
@O9 A4EFDB=>< COM/UART-CBDFB6 CD<6989AO 6 F45?<J9 �.2. 

"45?<J4 �.2 – �BCGEF<@O9 A4EFDB=>< COM/UART-CBDFB6 
#4D4@9FD �A4K9A<S 

�BCGEF<@O9 E>BDBEF< 
B5@9A4, 5<F/E 

1200, 2400, 4800, 9600, 

19200, 38400, 57600, 115200  

%F4DFB6OI 5<F 1 

�<F 84AAOI 8 

%FBCB6OI 5<F 1 <?< 2 
�BAFDB?P K9FABEF< A9F, K9FABEFP, A9K9FABEFP 
%CBEB5 C9D984K< @?48L<@ 5<FB@ 6C9D98 (LSB first) 
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#$��"��!�� � 
(ECD46BKAB9) 

 

�� �'��0 � ��3"/% !�� �)���� 
 

 

 

�=0;870B>@ 2 4A4?<;4FBD D4EF6BD9AAB7B 6B8BDB84  �$�-509. 

�%"-#�% 2 7BEG84DEF69AAO9 EF4A84DFAO9 B5D4;JO-CB69DBKAO9 74;B6O9 
E@9E<. 

�0BG8: 2 84FK<> 6B8BDB8AO= ��-509. 

�$� – @4EEB64S >BAJ9AFD4J<S D4EF6BD9AAB7B 6 6B89 6B8BDB84. 
�KE>4=>9 B>: – GA<H<J<DB64AAO= Q?9>FD<K9E><= 6OIB8AB= E<7A4? CB-

EFBSAAB7B FB>4. 
$1 2 DG>B6B8EF6B CB Q>EC?G4F4J<<. 
1� – Q?9>FDB?<F 6B8BDB8AO=. 

 


