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"#�%�!�� &�#� %$��%&�� �� �$�!�� 

 

#D<5BDO @AB7BHGA>J<BA4?PAO9 <;@9D<F9?PAO9 DMC 
 

�4;A4K9A<9 ED98EF64 <;@9D9A<= 

#D<5BDO @AB7BHGA>J<BA4?PAO9 <;@9D<F9?PAO9 DMC (84?99 - CD<5BDO) CD98A4;A4K9AO 
8?S <;@9D9A<= A4CDS:9A<S < E<?O C9D9@9AAB7B FB>4, 4>F<6AB=, D94>F<6AB=, CB?AB= 
Q?9>FD<K9E>B= @BMABEF<, 4>F<6AB= < D94>F<6AB= Q?9>FD<K9E>B= QA9D7<<, K4EFBFO C9D9@9AAB7B 
FB>4, >BQHH<J<9AF4 @BMABEF<, 4 F4>:9 C4D4@9FDB6 >4K9EF64 Q?9>FD<K9E>B= QA9D7<< 6 FD9IH4;AOI 
FD9ICDB6B8AOI, FD9IH4;AOI K9FOD9ICDB6B8AOI Q?9>FD<K9E><I E9FSI. 
 

�C<E4A<9 ED98EF64 <;@9D9A<= 

#D<AJ<C 89=EF6<S CD<5BDB6 BEAB64A A4 CD9B5D4;B64A<< 6IB8AOI 4A4?B7B6OI E<7A4?B6 E 
CB@BMPR 4A4?B7B-J<HDB6B7B CD9B5D4;B64F9?S (84?99 – �*#) < CBE?98GRM9= @4F9@4F<K9E>B= 
B5D45BF>9 <;@9D9AAOI 69?<K<A 6 ;46<E<@BEF< BF 4?7BD<F@4 D4EK9F4 <;@9DS9@B7B C4D4@9FD4 E 
BFB5D4:9A<9@ D9;G?PF4FB6 A4 8<EC?99. 

�BAEFDG>F<6AB CD<5BDO 6OCB?A9AO 6 C?4EF@4EEB6B@ >BDCGE9 < EBEFBSF <; 6IB8AOI 
C9D6<KAOI CD9B5D4;B64F9?9= A4CDS:9A<S < E<?O C9D9@9AAB7B FB>4, �*#, @<>DBCDBJ9EEBD4, 
LED-8<EC?9S. 

#D<5BDO 6OCGE>4RFES 6 @B8<H<>4J<SI DMC, DMC-r, BF?<K4RM<IES A4?<K<9@ 6O6B8B6 
<AF9DH9=EB6 RS-485 (@B8<H<>4J<S DMC-r). 

!4 ;48A9= C4A9?< D4ECB?B:9AO 66B8O C<F4A<S CD<5BD4, <;@9D<F9?PAO9 6IB8O, 4 F4>:9 
6O6B8O <AF9DH9=EB6 RS-485 (@B8<H<>4J<S DMC-r), 8<E>D9FAO9 6IB8O, <@CG?PEAO9 6OIB8O. 
#9D9K<E?9AAO9 6IB8O < 6OIB8O 74?P64A<K9E>< D4;89?9AO. +9FOD9 >ABC>< A4 ?<J96B= C4A9?< 
CB;6B?SRF CDBE@4FD<64FP A4 8<EC?99 <;@9DS9@O9 69?<K<AO < A4EFD4<64FP CD<5BD. 

�46B8E>B= AB@9D A4ABE<FES A4 @4D><DB6BKAGR A4>?9=>G F<CB7D4HE><@ @9FB8B@ 6 6<89 
5G>69AAB-J<HDB6B7B >B84.  

"5M<= 6<8 CD<5BDB6 CD98EF46?9A A4 D<EGA>9 1. !4A9E9A<9 ;A4>4 CB69D>< A4 CD<5BDO 6 
B5S;4F9?PAB@ CBDS8>9 A9 CD98GE@BFD9AB. #?B@5<DB64A<9 CD<5BDB6 A9 CD98GE@BFD9AB. 

 

 

 

 



�<EF № 2 

�E97B ?<EFB6 7 
 

  

 

 
4) @B8<H<>4J<S DMC 

 

5) @B8<H<>4J<S DMC-r 

$<EGAB> 1 - "5M<= 6<8 CD<5BDB6 
 

�DB7D4@@AB9 B59EC9K9A<9  
#DB7D4@@AB9 B59EC9K9A<9 (84?99 – #") CD<5BDB6 S6?S9FES 6EFDB9AAO@. #DB7D4@@AB9 

B59EC9K9A<9 CD<5BDB6 6EFDB9AB 6 ;4M<MёAAGR BF ;4C<E< C4@SFP @<>DB>BAFDB??9D4, KFB 
<E>?RK49F 6B;@B:ABEFP 97B A9E4A>J<BA<DB64AAB= A4EFDB=>< < 6@9L4F9?PEF64, CD<6B8SM<@ > 
<E>4:9A<R D9;G?PF4FB6 <;@9D9A<=.  

#" S6?S9FES @9FDB?B7<K9E>< ;A4K<@O@.  
 9FDB?B7<K9E><9 I4D4>F9D<EF<>< CD<5BDB6 ABD@<DB64AO E GK9FB@ 6?<SA<S #". 
'DB69AP ;4M<FO #" BF A9CD98A4@9D9AAOI < CD98A4@9D9AAOI <;@9A9A<= – «6OEB><=» 6 

EBBF69FEF6<< E D9>B@9A84J<S@< $ 50.2.077-2014.  

#DB7D4@@AB9 B59EC9K9A<9 ;4M<M9AB BF CD98A4@9D9AAOI <;@9A9A<= E CB@BMPR 
EC9J<4?PAOI CDB7D4@@AOI ED98EF6 (CDB7D4@@O-BF?48K<>< < D984>FBDO :9EF>B7B 8<E>4, 
ED98EF64 CDB7D4@@AB= D4;D45BF><). 

�89AF<H<>4J<BAAO9 84AAO9 #" CD<5BDB6 CD<6989AO 6 F45?<J9 1. 
 

&45?<J4 1 – �89AF<H<>4J<BAAO9 84AAO9 #"  

�89AF<H<>4J<BAAO9 84AAO9 �A4K9A<9 
DMC DMC-r 

�89AF<H<>4J<BAAB9 A4<@9AB64A<9 #"  DMC 

!B@9D 69DE<< (<89AF<H<>4J<BAAO= AB@9D #"), A9 A<:9  1001 

*<HDB6B= <89AF<H<>4FBD #"  - 
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�9FDB?B7<K9E><9 < F9IA<K9E><9 I4D4>F9D<EF<>< 

&45?<J4 2 –  9FDB?B7<K9E><9 I4D4>F9D<EF<>< 

!4<@9AB64A<9 I4D4>F9D<EF<>< 
�A4K9A<9 8?S @B8<H<>4J<< 

DMC  DMC-r 

!B@<A4?PAB9 ED98A9>648D4F<K9E>B9 ;A4K9A<9 H4;AB7B 
A4CDS:9A<S C9D9@9AAB7B FB>4 UAB@.H, �  57,7; 100; 230; 400 

!B@<A4?PAB9 ED98A9>648D4F<K9E>B9 ;A4K9A<9 ?<A9=AB7B 
A4CDS:9A<S C9D9@9AAB7B FB>4 UAB@.?, � 

 

1,73· UAB@.H 
!B@<A4?PAB9 ED98A9>648D4F<K9E>B9 ;A4K9A<9 E<?O 
C9D9@9AAB7B FB>4 IAB@, � 

1; 5 

!B@<A4?PAB9 ;A4K9A<9 K4EFBFO C9D9@9AAB7B FB>4, �J 50 

!B@<A4?PAB9 ;A4K9A<9 >BQHH<J<9AF4 @BMABEF< cos 1 

�<4C4;BA <;@9D9A<= ED98A9>648D4F<K9E><I ;A4K9A<= 

H4;AB7B/?<A9=AB7B A4CDS:9A<S C9D9@9AAB7B FB>4 CD< 
K4EFBF9 50 �J, � 

BF 0,2·UAB@.H(?) 8B UAB@.H(?) 

#D989?O 8BCGE>49@B= BFABE<F9?PAB= CB7D9LABEF< 
<;@9D9A<= ED98A9>648D4F<K9E><I ;A4K9A<= 

H4;AB7B/?<A9=AB7B A4CDS:9A<S C9D9@9AAB7B FB>4 CD< 
K4EFBF9 50 �J, % 

±0,5 

�<4C4;BA <;@9D9A<= ED98A9>648D4F<K9E><I ;A4K9A<= E<?O 
C9D9@9AAB7B FB>4 CD< K4EFBF9 50 �J, � 

BF 0,01·IAB@ 8B IAB@ 

#D989?O 8BCGE>49@B= BFABE<F9?PAB= CB7D9LABEF< 
<;@9D9A<= ED98A9>648D4F<K9E><I ;A4K9A<= E<?O 
C9D9@9AAB7B FB>4 CD< K4EFBF9 50 �J, % 

±0,5 

�<4C4;BAO <;@9D9A<= H4;AB= < EG@@4DAB= CB FD9@ H4;4@ 
Q?9>FD<K9E>B= @BMABEF<: 
– 4>F<6AB=, �F 
 

 

 

– D94>F<6AB=, 64D 
 

 

 

– CB?AB=, �·� 

 

 

0,2·UAB@.H(?)  f U f UAB@.H(?)   
 0,01·IAB@ f I f IAB@ 

0 f cosφ f 1  
 

0,2·UAB@.H(?)  f U f UAB@.H(?)   
 0,01·IAB@ f I f IAB@  

0 f sinφ f 1 
 

0,2·UAB@.H(?)  f U f UAB@.H(?)   
 0,01·IAB@ f I f IAB@  

#D989?O 8BCGE>49@B= BFABE<F9?PAB= CB7D9LABEF< 
<;@9D9A<= H4;AB= < EG@@4DAB= CB FD9@ H4;4@ 4>F<6AB=, 
D94>F<6AB=, CB?AB= Q?9>FD<K9E>B= @BMABEF<, %   

±0,5 

�<4C4;BAO <;@9D9A<= Q?9>FD<K9E>B= QA9D7<<: 
– 4>F<6AB=, �F·K  
 

 

 

– D94>F<6AB=, 64D·K  

 

0,2·UAB@.H(?)  f U f UAB@.H(?)   
0,01·IAB@ f I f IAB@ 

0 f cosφ f 1  
 

0,2·UAB@.H(?)  f U f UAB@.H(?)   
0,01·IAB@ f I f IAB@  

0 f sinφ f 1 
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!4<@9AB64A<9 I4D4>F9D<EF<>< 
�A4K9A<9 8?S @B8<H<>4J<< 

DMC  DMC-r 

#D989?O 8BCGE>49@OI CB7D9LABEF9= <;@9D9A<= 4>F<6AB=  
Q?9>FD<K9E>B= QA9D7<<, %  

CD98EF46?9AO 6 F45?<J4I 3, 

4 

#D989?O 8BCGE>49@OI CB7D9LABEF9= <;@9D9A<= D94>F<6AB= 
Q?9>FD<K9E>B= QA9D7<<, %  CD98EF46?9AO 6 F45?<J4I 5, 6 

�<4C4;BA <;@9D9A<= K4EFBFO C9D9@9AAB7B FB>4, �J  BF 45 8B 65 
#D989?O 8BCGE>49@B= 45EB?RFAB= CB7D9LABEF< <;@9D9A<= 
K4EFBFO C9D9@9AAB7B FB>4, �J   

±0,01 

�<4C4;BA <;@9D9A<= >BQHH<J<9AF4 @BMABEF< cos   BF 0 8B 1 
#D989?O 8BCGE>49@B= CD<6989AAB= (> AB@<A4?PAB@G 
;A4K9A<R) CB7D9LABEF< <;@9D9A<= H4;AB7B < EG@@4DAB7B CB 
FD9@ H4;4@ >BQHH<J<9AF4 @BMABEF< cos, % 

±0,5 

 

&45?<J4 3 - #D989?O 8BCGE>49@B= BFABE<F9?PAB= CB7D9LABEF< <;@9D9A<= 4>F<6AB= 
Q?9>FD<K9E>B= QA9D7<< CD< E<@@9FD<KAB= FD9IH4;AB= A47DG;>9 

�A4K9A<9 E<?O 
C9D9@9AAB7B FB>4 I, 

� 

�A4K9A<9 
A4CDS:9A<S 
C9D9@9AAB7B 
FB>4, � 

�BQHH<J<9AF @BMABEF< cos 

#D989?O 
8BCGE>49@B= 
BFABE<F9?PAB= 
CB7D9LABEF< 
<;@9D9A<= 
4>F<6AB= 

Q?9>FD<K9E>B= 
QA9D7<<, % 

0,02∙IAB@ f I < 0,05∙IAB@ 

UAB@.H 

1,00 
±1,5 

0,05∙IAB@ f I f IAB@ ±1,0 

0,05∙IAB@ f I < 0,1∙IAB@ 
0,50 (CD< <A8G>F<6AB= A47DG;>9) ±1,5 0,80 (CD< 9@>BEFAB= A47DG;>9) 

0,1∙IAB@ f I f IAB@ 
0,50 (CD< <A8G>F<6AB= A47DG;>9) ±1,0 0,80 (CD< 9@>BEFAB= A47DG;>9) 

 

&45?<J4 4 - #D989?O 8BCGE>49@B= BFABE<F9?PAB= CB7D9LABEF< <;@9D9A<= 4>F<6AB= 
Q?9>FD<K9E>B= QA9D7<< CD< B8ABH4;AB= A47DG;>9 < E<@@9FD<< @AB7BH4;AOI A4CDS:9A<=, 
CD<?B:9AAOI > J9CS@ A4CDS:9A<S  

�A4K9A<9 E<?O 
C9D9@9AAB7B FB>4 I, 

� 

�A4K9A<9 
A4CDS:9A<S 
C9D9@9AAB7B 
FB>4, � 

�BQHH<J<9AF @BMABEF< cos 

#D989?O 
8BCGE>49@B= 
BFABE<F9?PAB= 
CB7D9LABEF< 
<;@9D9A<= 
4>F<6AB= 

Q?9>FD<K9E>B= 
QA9D7<<, % 

0,05∙IAB@ f I f IAB@ 
UAB@.H 

1,00 ±2,0 0,1∙IAB@ f I f IAB@ 0,50 (CD< <A8G>F<6AB= A47DG;>9) 
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&45?<J4 5 - #D989?O 8BCGE>49@B= BFABE<F9?PAB= CB7D9LABEF< <;@9D9A<= D94>F<6AB= 
Q?9>FD<K9E>B= QA9D7<< CD< E<@@9FD<KAB= FD9IH4;AB= A47DG;>9  

�A4K9A<9 E<?O 
C9D9@9AAB7B FB>4 I, 

� 

�A4K9A<9 
A4CDS:9A<S 
C9D9@9AAB7B 
FB>4, � 

�BQHH<J<9AF sin 

(CD< <A8G>F<6AB= <?< 
9@>BEFAB= A47DG;>9) 

#D989?O 8BCGE>49@B= 
BFABE<F9?PAB= CB7D9LABEF< 
<;@9D9A<= D94>F<6AB= 
Q?9>FD<K9E>B= QA9D7<<, % 

0,02∙IAB@ f I < 0,05∙IAB@ 

UAB@.H 

1,00 
±2,5 

0,05∙IAB@ f I f IAB@ ±2,0 

0,05∙IAB@ f I < 0,10∙IAB@ 
0,50 

±2,5 

0,10∙IAB@ f I f IAB@ ±2,0 

0,10∙IAB@ f I f IAB@ 0,25 ±2,5 

 

&45?<J4 6 - #D989?O 8BCGE>49@B= BFABE<F9?PAB= CB7D9LABEF< <;@9D9A<= D94>F<6AB= 
Q?9>FD<K9E>B= QA9D7<< CD< B8ABH4;AB= A47DG;>9 < E<@@9FD<< @AB7BH4;AOI A4CDS:9A<=, 
CD<?B:9AAOI > J9CS@ A4CDS:9A<S  

�A4K9A<9 E<?O 
C9D9@9AAB7B FB>4 I, 

� 

�A4K9A<9 
A4CDS:9A<S 
C9D9@9AAB7B 
FB>4, � 

�BQHH<J<9AF sin (CD< 
<A8G>F<6AB= <?< 
9@>BEFAB= A47DG;>9) 

#D989?O 8BCGE>49@B= 
BFABE<F9?PAB= CB7D9LABEF< 
<;@9D9A<= D94>F<6AB= 
Q?9>FD<K9E>B= QA9D7<<, % 

0,05∙IAB@ f I f IAB@ 
UAB@.H 

1,00 ±3,0 0,10∙IAB@ f I f IAB@ 0,50  

 

&45?<J4 7 – "EAB6AO9 F9IA<K9E><9 I4D4>F9D<EF<>< 

!4<@9AB64A<9 I4D4>F9D<EF<>< 

�A4K9A<9 8?S 
@B8<H<>4J<< 

DMC  DMC-r 

�454D<FAO9 D4;@9DO (8?<A4×L<D<A4×6OEBF4), @@, A9 5B?99 96×96×96 
 4EE4, >7, A9 5B?99 0,365 

#4D4@9FDO Q?9>FD<K9E>B7B C<F4A<S:  
– A4CDS:9A<9 CBEFBSAAB7B FB>4, � 

– A4CDS:9A<9 C9D9@9AAB7B FB>4, �  

– K4EFBF4 C9D9@9AAB7B FB>4, �J   

 

BF 90 8B 270 
BF 90 8B 270 
50±1 

#BFD95?S9@4S @BMABEFP, �·�, A9 5B?99 0,9 

$45BK<9 GE?B6<S <;@9D9A<=:  
– F9@C9D4FGD4 B>DG:4RM9= ED98O, º% 

– BFABE<F9?PA4S 6?4:ABEFP CD< F9@C9D4FGD9 + 35 °%, % 

 

BF -10 8B +55 
8B 85 

%D98ASS A4D45BF>4 A4 BF>4;, K 110000 

%D98A<= EDB> E?G:5O, ?9F 10 

 

�A4> GF69D:89A<O F<C4 

A4ABE<FES F<CB7D4HE><@ ECBEB5B@ A4 F<FG?PAO= ?<EF DG>B6B8EF64 CB Q>EC?G4F4J<< (C4ECBDF4) < 
A4 >BDCGE CD<5BD4 ?R5O@ F9IAB?B7<K9E><@ ECBEB5B@. 
 

 

 

 

 

 



�<EF № 6 
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КB@C?9>FABEFP ED98EF64 <;@9D9A<= 

&45?<J4 8 - �B@C?9>FABEFP ED98EF64 <;@9D9A<= 

!4<@9AB64A<9 "5B;A4K9A<9 �B?<K9EF6B 
#D<5BD @AB7BHGA>J<BA4?PAO= <;@9D<F9?PAO= DMC - 1 LF. 
$G>B6B8EF6B CB Q>EC?G4F4J<< - 1 Q>;. 
#4ECBDF - 1 Q>;. 

 

С6989A<O B @9FB8<>4I (@9FB84I) <;@9D9A<= 

CD<6989AO 6 D4;89?9 3 « BAF4: < EI9@4 CB8>?RK9A<S» DG>B6B8EF64 CB Q>EC?G4F4J<<. 
 

�BD@4F<6AO9 < F9IA<K9E><9 8B>G@9AFO, GEF4A46?<64Nщ<9 FD95B64A<O > CD<5BD4@ 

@AB7BHGA>J<BA4?PAO@ <;@9D<F9?PAO@ DMC 

�"%& 22261-94 «%D98EF64 <;@9D9A<= Q?9>FD<K9E><I < @47A<FAOI 69?<K<A. "5M<9 
F9IA<K9E><9 GE?B6<S»  

&' 265143-029-52681400-2020 «#D<5BDO @AB7BHGA>J<BA4?PAO9 <;@9D<F9?PAO9 DMC. 
&9IA<K9E><9 GE?B6<S» 

 

�;7BFB6<F9?P 

"5M9EF6B E B7D4A<K9AAB= BF69FEF69AABEFPR «Э?9>FDBD9L9A<S»  
(""" «Э?9>FDBD9L9A<S») 
�8D9E 89SF9?PABEF<: 142438,  BE>B6E>4S B5?4EFP, !B7<AE><= D4=BA, E9?PE>B9 CBE9?9A<9 

�GAP>B6E>B9, C. �4F<LP9, F9DD<FBD<S «&9IABC4D> 'EC9AE><=», 8B@ 6 
 9EFB A4IB:89A<S < 48D9E RD<8<K9E>B7B ?<J4: 127273, 7.  BE>64, G?. "FD48A4S, 8. 2�, 

EFDB9A<9 9, QF4: 5 
 

�ECOF4F9?PAO= J9AFD 

"5M9EF6B E B7D4A<K9AAB= BF69FEF69AABEFPR «�ECOF4F9?PAO= J9AFD D4;D45BFB> 6  
B5?4EF< @9FDB?B7<<» (""" «�*$ ») 

�8D9E: 117546, 7.  BE>64, )4DP>B6E><= CDB9;8, 8.2, QF4: 2, CB@. I, >B@. 35,36 
 9EFB A4IB:89A<S: 117546, 7.  BE>64, )4DP>B6E><= CDB9;8, 8.2, QF4: 2, CB@. I,  
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