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CB Q>EC?G4F4J<< < CDBL98L<9 B5GK9A<9 < <AEFDG>F4: CB F9IA<>9 59;BC4EABEF<. 

�4CD9M49FES Q>EC?G4F<DB64FP 74;B4A4?<;4FBD, <@9RM<= @9I4A<K9E><9 CB6D9:89A<S 
>BDCGE4 <?< CB6D9:89A<9 C?B@5. 

�4CD9M49FES BF>DO64FP 74;B4A4?<;4FBD 6B 6;DO6BBC4EAB= ;BA9 CD< 6>?RK9AAB@ 
A4CDS:9A<< C<F4A<S. 

�4CD9M49FES C9D9>DO64FP LFGJ9DO «�)"�» < «�/)"�», CB8464FP A4 A<I 6B;8GI 
CB8 846?9A<9@, CB8464FP :<8><9 ED98O, CB8ABE<FP < CB8464FP 69M9EF64 E >BAJ9AFD4J<9=, 
;4698B@B CD96OL4RM9= 69DIA<= CD989?, GEF4AB6?9AAO= 6 74;B4A4?<;4FBD9, 4 F4>:9 
69M9EF64, 8?S BCD989?9A<S >BFBDOI 74;B4A4?<;4FBD A9 CD98A4;A4K9A. 

#D<@9A9A<9 CB69DBKAOI 74;B6OI E@9= (84?99 �%" #�%) E J9?PR CDB69D>< 
D45BFBECBEB5ABEF< CD<5BD4 <?< CDB6989A<S CD<9@B-E84FBKAOI @9DBCD<SF<= 
!��"#'%&� "! 

#DB6989A<9 ?R5OI <ECOF4A<= E CD<@9A9A<9@ �%" #�%, 59; CD<@9A9A<S 
8BCB?A<F9?PAB7B B5BDG8B64A<S, CD<6989F > A9B5D4F<@O@ CB6D9:89A<S@ 6EFDB9AAOI 
84FK<>B6, ;47DS;A9A<R 74;B6B7B FD4>F4, BFEGFEF6<R CB>4;4A<= A4 I<@>4EE9F4I©, 4 F4>:9 
E@9M9A<R 7D48G<DB6BKAOI I4D4>F9D<EF<> BCD989?S9@OI CB>4;4F9?9=, KFB 6 E6BR BK9D98P 
CD<6989F > CBF9D9 74D4AF<= < 8DG7<I B5S;4F9?PEF6 EB EFBDBAO CD98CD<SF<S-<;7BFB6<F9?S 
""" "!#" "#$��"$" ��!�". 

� E?GK49 A9B5IB8<@BEF< CDB6989A<S CB8B5AOI <ECOF4A<= ?45BD4FBD<S 8B?:A4 
;4>?RK<FP 8B7B6BD E CD98CD<SF<9@-<;7BFB6<F9?9@ A4 B>4;4A<9 84AAOI GE?G7. 

�4CD9M49FES D4;5<D4FP 74;B4A4?<;4FBD < @9ASFP 97B K4EF< @9:8G EB5B=. 
�4CD9M49FES CB869D74FP 74;B4A4?<;4FBD 6B;89=EF6<R F9@C9D4FGD, 6OIB8SM<I ;4 

CD989?O G>4;4AAOI 8<4C4;BAB6 Q>EC?G4F4J<<. 
�4CD9M49FES CB869D74FP 74;B4A4?<;4FBD 6B;89=EF6<R BD74A<K9E><I D4EF6BD<F9?9= 

<?< ?97>B6BEC?4@9ASRM<IES :<8>BEF9=. 
!9 8BCGE>49FES CDB<;6B8<FP ;4DS8>G 4>>G@G?SFBD4 74;B4A4?<;4FBD4 BF Q?9>FDBE9F< 

E A4CDS:9A<9@ @9A99 180 � < 5B?99 250 �. 
)D4A9A<9 I<@>4EE9F© BEGM9EF6?S9FES FB?P>B 6 79D@9F<KAB= GC4>B6>9 (C?4EF<>B6OI 

C4>9F4I), C?BFAB ;4>DOFO@<, 59; 8BEFGC4 6B;8GI4, CBC484A<S CDS@OI EB?A9KAOI ?GK9= < 
47D9EE<6AOI ED98. )<@>4EE9FO© CB8 6B;89=EF6<9@ 6OL9C9D9K<E?9AAOI H4>FBDB6 @B7GF 
<;@9A<FP <?< GFD4F<FP E6B< E6B=EF64. 

 BAF4: < CB8>?RK9A<9 74;B4A4?<;4FBD4 8B?:AO CDB<;6B8<FPES CD< BF>?RK9AAB@ 
A4CDS:9A<< C<F4A<S. �BDCGE 6;DO6B;4M<M9AAB7B 74;B4A4?<;4FBD4 < EF4J<BA4DAB7B 
F9D@BEF4F4 8B?:9A 5OFP ;4;9@?9A. �?S ;4;9@?9A<S 74;B4A4?<;4FBD4 CD98GE@BFD9AO 
6AGFD9AA99 < A4DG:AB9 ;4;9@?SRM<9 GEFDB=EF64, B5B;A4K9AAO9 ;A4>4@< ;4;9@?9A<S CB 
�"%& 21130-75. 

�B 6;DO6BBC4EAB= ;BA9 ;4CD9M49FES BF>DO64FP 69DIARR >DOL>G < CDB<;6B8<FP 
;4DS8>G 4>>G@G?SFBD4, E9F96B= >459?P CB8EB98<ASFP K9D9; 6;DO6B;4M<M9AAO9 



'>4;4A<9 @9D 59;BC4EABEF< 

�9DE<S 4  7 

D4ECD989?<F9?PAO9 >BDB5>< 6 EBBF69FEF6<< E �"%& 30852.13-2002 ( 1� 60079-14:1996) 

1?9>FDBB5BDG8B64A<9 6;DO6B;4M<M9AAB9. +4EFP 14. 1?9>FDBGEF4AB6>< 6B 6;DO6BBC4EAOI 
;BA4I (>DB@9 CB8;9@AOI 6OD45BFB>). 

#D< 6OCB?A9A<< <;@9D9A<= 74;B4A4?<;4FBDB@ 6 69AF<?SJ<BAAOI L4IF4I (FDG54I) E 
74;B6O@< E@9ES@< 6OL9 1 #��D.;., BEGM9EF6?SFP BF6B8 BFD45BF4AAB= 74;B6B= E@9E< A4 
6OIB89 <; 74;B4A4?<;4FBD4 6 69AF<?SJ<BAAGR E<EF9@G. 

$9@BAF 74;B4A4?<;4FBD4 8B?:9A CDB6B8<FPES FB?P>B C9DEBA4?B@ CD98CD<SF<S-
<;7BFB6<F9?S <?< ?<J4@<, GCB?AB@BK9AAO@< CD98CD<SF<9@-<;7BFB6<F9?9@ 8?S CDB6989A<S 
D9@BAFAOI D45BF. 

$9@BAF < GEFD4A9A<9 A9<ECD46ABEF9= E?98G9F CDB<;6B8<FP FB?P>B CBE?9 BF>?RK9A<S 
Q?9>FDBC<F4A<S. 

1?9>FD<K9E><= @BAF4: 74;B4A4?<;4FBD4 8B?:9A 6OCB?ASFPES 6 EBBF69FEF6<< E 
«#D46<?4@< GEFDB=EF64 Q?9>FDBGEF4AB6B>» (#'1-7). �4CD9M49FES ;4>DO64FP 
CBEFBDBAA<@< CD98@9F4@< >BDCGE 74;B4A4?<;4FBD4 6B <;59:4A<9 C9D97D964. 



 

8  �9DE<S 4 

2 !��!�+�!�� ���"�!�����&"$�  

�4;B4A4?<;4FBDO GA<69DE4?PAO9 ��!�-4 (��!�-4�$, ��!�-4�, ��!�-4$, ��!�-

4%, ��!�-4% Ex, ��!�-4 , ��!�-4$�, ��!�-4( Ex) (84?99 CB F9>EFG – ��!�-4) 

CD98A4;A4K9AO 8?S 46FB@4F<K9E>B7B <;@9D9A<S EB89D:4A<S D4;?<KAOI 69M9EF6 < 6O84K< 
CB>4;4A<= H<;<K9E><I H4>FBDB6 6 4F@BEH9DAB@ 6B;8GI9, 6 6B;8GI9 D45BK9= ;BAO, 6 
;4>DOFOI (;4@>AGFOI) < :<?OI CB@9M9A<SI, 6 CDB@OL?9AAOI 6O5DBE4I, 69AF6O5DBE4I < 
6 F9IAB?B7<K9E><I CDBJ9EE4I 6 J9?SI BID4AO B>DG:4RM9= ED98O, B59EC9K9A<S 
59;BC4EABEF< FDG84 < BCF<@<;4J<< F9IAB?B7<K9E><I CDBJ9EEB6. 

��!�-4 CD<@9AS9FES 6 EH9D9 7BEG84DEF69AAB7B D97G?<DB64A<S B59EC9K9A<S 
98<AEF64 <;@9D9A<=, 4 F4>:9 RD<8<K9E><@< < H<;<K9E><@< ?<J4@< A9;46<E<@B BF HBD@ 
EB5EF69AABEF< < BD74A<;4J<BAAB-CD46B6B= HBD@O, BEGM9EF6?SRM<@< >BAFDB?P 
4F@BEH9DAB7B 6B;8GI4, 6 FB@ K<E?9 CD< 4A4?<;9 >4K9EF64 6B;8GI4 E9?<F95AOI F9DD<FBD<=, 

EGM9EF6GRM<I < 6AB6P EFDBSM<IES A4E9?9AAOI CGA>FB6, >BAFDB?S >4K9EF64 6B;8GI4 
F9DD<FBD<= CDB@OL?9AAOI CD98CD<SF<=, 6B;8GI4 D45BK9= ;BAO A4 D45BK<I @9EF4I 
A9;46<E<@B BF <I D4ECB?B:9A<S (6 CDB<;6B8EF69AAOI CB@9M9A<SI, 54EE9=A4I, A4 BF>DOFOI 
C?BM48>4I, 6 CB8;9@AOI < 7BDAOI 6OD45BF>4I, 6 FD4AECBDFAOI ED98EF64I, 
:<6BFAB6B8K9E><I < CF<J96B8K9E><I CB@9M9A<SI, CB@9M9A<SI 8?S ID4A9A<S 
E9?PE>BIB;S=EF69AAOI CDB8G>FB6, IB?B8<?PA<>4I < E>?484I < F.C.), 6 CDB@OL?9AAOI < 
69AF<?SJ<BAAOI 6O5DBE4I 8?S 6E9I F<CB6 <EFBKA<>B6 ;47DS;A9A<S 4F@BEH9DO, < 6 
;4@>AGFOI (;4>DOFOI) CB@9M9A<SI (A4CD<@9D: :<?O9 8B@4 E 7BEF<AO@<, EC4?PAS@<, 
@4EF9DE><@<, >B@A4F4@< BF8OI4, CB864?4@<, >GIAS@<, 64AAO@< >B@A4F4@<); 6 D45BK<I 
CB@9M9A<SI (A4CD<@9D: BH<EO, FBD7B6O9 CB@9M9A<S) <?< 6 D45BK<I @9EF4I 6 ;84A<SI, A9 
CB8?9:4M<I >BAFDB?R EB EFBDBAO >B@<EE<= CB 59;BC4EABEF< < BID4A9 FDG84 6 BFABL9A<< 
;47DS;ASRM<I 69M9EF6; 6 B5M9EF69AAOI ;84A<SI (A4CD<@9D: 5B?PA<JO, L>B?O, 89FE><9 
E48O, ECBDF<6AO9 ;4?O, 5<5?<BF9><, D9EFBD4AO < 54DO, F94FDO, ><ABF94FDO) < B5N9>F4I 
8DG7B7B A4;A4K9A<S, 4 F4>:9 6 >45<A4I FD4AECBDFAOI ED98EF6 E J9?PR D94?<;4J<< < 
EB5?R89A<S ABD@ 89=EF6GRM97B ;4>BAB84F9?PEF64. 
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3.1 �BAEFDG>J<S 74;B4A4?<;4FBD4  
�4;B4A4?<;4FBD GA<69DE4?PAO= ��!�-4 CD98EF46?S9F EB5B= 46FB@4F<K9E>B9 

<;@9D<F9?PAB9 GEFDB=EF6B, CD98A4;A4K9AAB9 8?S <;@9D9A<S >B?<K9EF69AAB7B EBEF464 
4A4?<;<DG9@B7B 74;4. �BAEFDG>F<6AB CD98EF46?9A 6 C9D9ABEAB@ < EF4J<BA4DAB@ 

<ECB?A9A<<.  
"EAB6AO@< Q?9@9AF4@< >BAEFDG>J<< S6?SRFES:  
– >BDCGE 6 ;46<E<@BEF< BF @B8<H<>4J<<, <@9RM<= EF9C9AP ;4M<FO BF 6A9LA<I 

GE?B6<= (IP54), EF9C9AP 6;DO6B;4M<FO (2�I 9 [ib] d IIB T4 Gc X <?< 1Ex d IIC T5 Gb X); 

– C9D6<KAO= CD9B5D4;B64F9?P (84FK<>), >BFBDO= E CB@BMPR D4;?<KAOI H<;<K9E><I 
< H<;<>B-I<@<K9E><I @9FB8B6 <;@9D9A<= CD9B5D4;G9F >BAJ9AFD4J<R 74;4 6 <;@9DS9@O= 
Q?9>FD<K9E><= E<7A4?;  

– <;@9D<F9?PAB-CB>4;O64RM<= @B8G?P, B5D454FO64RM<= CB?GK9AAO= BF 84FK<>4 
E<7A4?, ED46A<64RM<= 97B E BCD989?9AAO@< CBDB7B6O@< ;A4K9A<S@<, BEGM9EF6?SRM<= 
ID4A9A<9, B5D45BF>G < C9D984KG D9;G?PF4F4, 6 FB@ K<E?9 A4 J<HDB6B= <A8<>4FBD; 

– I<@>4EE9F4© E D94>F<6AB= ?9AFB= (6 ;46<E<@BEF< BF @B8<H<>4J<<); 
– E<EF9@O 74;B6OI FD4>FB6 8?S 8<HHG;<BAAB7B ;45BD4 CDB5, < 8?S CD<AG8<F9?PAB= 

CB84K< 4A4?<;<DG9@B7B 6B;8GI4 E CB@BMPR 6EFDB9AAB7B A4EBE4; 
– >ABC>< GCD46?9A<S 74;B4A4?<;4FBDB@;  

– D4;N9@O 8?S >B@@GA<>4J<=: USB, RS-485, 4-20 @� (6 ;46<E<@BEF< BF 
@B8<H<>4J<<). 

 

3.2 #9D6<KAO9 CD9B5D4;B64F9?< D94?<;GRF E?98GRM<9 @9FB8O: 

– EC9>FDBHBFB@9FD<K9E><= @9FB8 BEAB64A A4 <;@9D9A<< E>BDBEF< <;@9A9A<S 
BCF<K9E>B= C?BFABEF< (E>BDBEF< CBF9@A9A<S) D94>F<6AB= ?9AFO, CDBCBDJ<BA4?PAB= 
>BAJ9AFD4J<< BCD989?S9@B7B 69M9EF64; 

– BCF<K9E><= @9FB8 BEAB64A A4 <;@9D9A<< <;5<D4F9?PAB7B CB7?BM9A<S 74;B@ 
<;?GK9A<S E BCD989?9AAB= 8?<AB= 6B?AO; 

– Q?9>FDBI<@<K9E><= @9FB8 BEAB64A A4 CBF9AJ<BEF4F<K9E>B= 4@C9DB@9FD<<, 
;4>?RK4RM9=ES 6 <;@9D9A<< FB>4 CD< Q?9>FDBI<@<K9E>B@ B><E?9A<< 69M9EF64 A4 D45BK9@ 
Q?9>FDB89 Q?9>FDBI<@<K9E>B= SK9=><. %<?4 FB>4 CDBCBDJ<BA4?PA4 @4EEB6B= >BAJ9AFD4J<< 
69M9EF64 6 4A4?<;<DG9@B@ 74;9; 

– CB?GCDB6B8A<>B6O= @9FB8 BEAB64A A4 <;@9D9A<< <;@9A9A<S Q?9>FDBCDB6B8<@BEF< 
CB?GCDB6B8A<>B6B7B 74;BKG6EF6<F9?PAB7B E?BS CD< I<@<K9E>B= 48EBD5J<< 74;4 A4 97B 
CB69DIABEF<, CDBCBDJ<BA4?PAB= >BAJ9AFD4J<< BCD989?S9@B7B 69M9EF64; 

– F9D@B>4F4?<F<K9E><= @9FB8 BEAB64A A4 <;@9D9A<< <;@9A9A<S CDB6B8<@BEF< A4 
C?4F<A4-C4??48<96B@ Q?9>FDB89 CD< F9D@B>4F4?<F<K9E>B= D94>J<<, CDBCBDJ<BA4?PAB= 
>BAJ9AFD4J<< BCD989?S9@B7B 69M9EF64; 

– HBFB<BA<;4J<BAAO= @9FB8 BEAB64A A4 <;@9D9A<< E<?O FB>4, 6O;64AAB7B 
<BA<;4J<9= 74;B6 < C4DB6, CDBCBDJ<BA4?PAB= >BAJ9AFD4J<< BCD989?S9@B7B 69M9EF64. 

$9:<@ D45BFO 46FB@4F<K9E><=. #D< 6>?RK9A<< 74;B4A4?<;4FBD4 A4EBE CDB>4K<649F 
6B;8GI K9D9; 84FK<>< < I<@>4EE9FG©. #D< 8<HHG;<BAAB= CB84K9 CDB5O 6B;8GI CBEFGC49F > 
6EFDB9AAO@ 84FK<>4@ K9D9; BF69DEF<S A4 EF9A>9 CD<5BD4. 

� D45BF9 CD<5BD4 <ECB?P;G9FES @9FB8 CDS@OI <;@9D9A<=. �;@9D9A<S >BAJ9AFD4J<= 
6OCB?ASRFES CBE?98B64F9?PAB (6 B8AB < FB :9 6D9@S BCD989?S9FES >BAJ9AFD4J<S B8AB7B 
69M9EF64) <?< C4D4??9?PAB (6 B8AB < FB :9 6D9@S BCD989?S9FES >BAJ9AFD4J<S A9E>B?P><I 
69M9EF6) 6 ;46<E<@BEF< BF @B8<H<>4J<< 74;B4A4?<;4FBD4. 

$9;G?PF4FO <;@9D9A<= 6O6B8SFES A4 8<EC?9= 6 J<HDB6B@ 6<89. #D< CD96OL9A<< 
GEF4AB6?9AAB7B CD989?PAB7B GDB6AS >BAJ9AFD4J<< ED454FO649F ;6G>B64S < E69FB64S 
E<7A4?<;4J<<. 
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4  "��(���*�� � �!�,!�� ���  

4.1 �A9LA<= 6<8 74;B4A4?<;4FBDB6 ��!�-4 B5M9CDB@OL?9AAB7B <ECB?A9A<S 
CD98EF46?9A A4 D<EGA>4I 1, 2, 3, 4. *�A9LA<= 6<8 B5BDG8B64A<S @B:9F 5OFP <;@9A9A 
;46B8B@ <;7BFB6<F9?9@ 

  

$<EGAB> 1 – ��!�-4 (�,$,�$) $<EGAB> 2 – ��!�-4% 

  

$<EGAB> 3 – ��!�-4  $<EGAB> 4 – ��!�-4$� 

4.2 �;DO6B;4M<M9AAB9 <ECB?A9A<9 74;B4A4?<;4FBDB6 ��!�-4 BFABE<FES > 
6;DO6B;4M<M9AAB@G Q?9>FDBB5BDG8B64A<R < CD98A4;A4K9AB 8?S CD<@9A9A<S 6B 
6;DO6BBC4EAOI ;BA4I 6 EBBF69FEF6<< E GEF4AB6?9AAB= @4D><DB6>B= 6;DO6B;4M<FO < 
GE?B6<S@< CD<@9A9A<S. �A9LA<= 6<8 74;B4A4?<;4FBDB6 ��!�-4 6;DO6B;4M<M9AAB7B 
<ECB?A9A<S CD98EF46?9A A4 D<EGA>4I 5, 6, 7. 

 
 

$<EGAB> 5 – ��!�-4 (�,$,�$) �I $<EGAB> 6 – ��!�-4% �I 

 

$<EGAB> 7 – ��!�4-( �I 



 &9IA<K9E><9 I4D4>F9D<EF<>< 74;B4A4?<;4FBD4 
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5 &�)!�+�%��� )�$��&�$�%&��� 

5.1 'A;>28S Q:A?;C0B0F88  
�4;B4A4?<;4FBD CD98A4;A4K9A 8?S D45BFO 6 >?<@4F<K9E><I GE?B6<SI: 
– BFABE<F9?PA4S 6?4:ABEFP B>DG:4RM97B 6B;8GI4                                  A9 5B?99 80 % 

– F9@C9D4FGD4 B>DG:4RM97B 6B;8GI4: 
4) 59; CD<@9A9A<S F9D@BEF4F4                      BF C?RE 5 8B C?RE 50 °% 

5) E <ECB?P;B64A<9@ F9D@BEF4F4                                             BF @<AGE 50 8B C?RE 5 °% 

– 4F@BEH9DAB9 846?9A<9                            BF 86 8B 106,7 >#4 
– EB89D:4A<9 @9I4A<K9E><I < 47D9EE<6AOI CD<@9E9= 6 >BAFDB?<DG9@B= ED989 A9 

8B?:AB CD96OL4FP GDB6AS #�� EB7?4EAB �"%& 12.1.005-88. 

5.2 )0@0:B5@8AB8:8 :>=AB@C:F88  
�<8 < GDB69AP 6;DO6B;4M<FO 74;B4A4?<;4FBD4 EBBF69FEF6G9F 2Ex e [ib] d IIB T4 Gc X 

8?S @B8<H<>4J<= ��!�-4�$ Ex, ��!�-4� Ex, ��!�-4$ Ex, ��!�-4% Ex <                                 
1Ex d IIC T5 Gb X - 8?S @B8<H<>4J<< ��!�-4( Ex. 

�4DS8>4 4>>G@G?SFBDAB= 54F4D9< < CB8>?RK9A<9 C9D<H9D<=AOI GEFDB=EF6 > 
74;B4A4?<;4FBDG 8B?:A4 CDB<;6B8<FPES 6B 6;DO6B59;BC4EAB= ;BA9. 

%F9C9AP ;4M<FO K9?B69>4 BF CBD4:9A<S Q?9>FD<K9E><@ FB>B@ 74;B4A4?<;4FBD4 
EBBF69FEF6G9F >?4EEG III CB �"%& 12.2.007.0-75. 

%F9C9AP ;4M<FO BF CDBA<>AB69A<S 6B8O, CO?< < CBEFBDBAA<I F69D8OI K4EF<J 
74;B4A4?<;4FBD4 EBBF69FEF6G9F >B8G IP54 CB �"%& 14254-2015 (IEC 60529:2013).    

�454D<FAO9 D4;@9DO C9D9ABEAB7B 74;B4A4?<;4FBD4, A9 5B?99            250I200I150 @@ 

�454D<FAO9 D4;@9DO EF4J<BA4DAB7B 74;B4A4?<;4FBD4, A9 5B?99        350I215I310 @@ 

 4EE4 74;B4A4?<;4FBD4:  
– C9D9ABEAB7B, A9 5B?99                                                                                             3,5 >7 
– EF4J<BA4DAB7B, A9 5B?99                                                                                          15 >7 
*� ;46<E<@BEF< BF <A8<6<8G4?PAOI CBFD95ABEF9= ;4>4;K<>4 @4EE4 < 7454D<FO 

@B7GF 5OFP <;@9A9AO ;46B8B@ <;7BFB6<F9?9@ B5BDG8B64A<S. 
5.3 1;5:B@8G5A:85 E0@0:B5@8AB8:8  
!4CDS:9A<9 C<F4A<S BF 4>>G@G?SFBD4 
8?S C9D9ABEAOI 74;B4A4?<;4FBDB6                                              BF 10,2 8B 12,6 � 

#BFD95?S9@4S @BMABEFP C9D9ABEAB7B 74;B4A4?<;4FBD4, A9 5B?99                  8 �F 
!4CDS:9A<9 C<F4A<S BF E9F< C9D9@9AAB7B FB>4 
8?S EF4J<BA4DAOI 74;B4A4?<;4FBDB6                               230 �, 50 �J  
#BFD95?S9@4S @BMABEFP EF4J<BA4DAB7B 74;B4A4?<;4FBD4, 
BF E9F< C9D9@9AAB7B FB>4 A9 5B?99                                20 �� 

!4CDS:9A<9 C<F4A<S BF E9F< CBEFBSAAB7B FB>4 
8?S EF4J<BA4DAOI 74;B4A4?<;4FBDB6 (BCJ<BA4?PAB)          24 � 

#BFD95?S9@4S @BMABEFP EF4J<BA4DAB7B 74;B4A4?<;4FBD4 
BF E9F< CBEFBSAAB7B FB>4, A9 5B?99         20 �F (��!�-4( �I – A9 5B?99 48 �F) 
�D9@S D45BFO 59; >BDD9>F<DB6>< KG6EF6<F9?PABEF< E B59EC9K9A<9@ 

ABD@<DG9@B= CB7D9LABEF<, A9 @9A99, @9ESJ96                                                            12  

�D9@S D45BFO 59; CB8;4DS8>< 4>>G@G?SFBD4, A9 @9A99                                             5 K  
�D9@S ;4DS8>< 4>>G@G?SFBD4, A9 5B?99                                               5 K 
!B@<A4?PA4S 9@>BEFP 4>>G@G?SFBD4 6 ;46<E<@BEF< BF @B8<H<>4J<< CD<5BD4   5,6 �K 
5.4  5B@>;>38G5A:85 8 B5E=8G5A:85 E0@0:B5@8AB8:8  
�<4C4;BAO <;@9D9A<= >BAJ9AFD4J<= 6D98AOI 69M9EF6: 
– 6 4F@BEH9DAB@ 6B;8GI9    BF 0,5 #��E.-E. 8B 0,5 #��D.;.  
– 6 6B;8GI9 D45BK9= ;BAO     BF 0,5 #��D.;. 8B 20 #��D.;. 
– 6 69AF6O5DBE4I, CDB@6O5DBE4I <  
6 F9IAB?B7<K9E><I 74;4I                                     5B?99 20 #��D.;. E D4;546<F9?S@< $#  



&9IA<K9E><9 I4D4>F9D<EF<>< 74;B4A4?<;4FBD4 

12  �9DE<S 4 

#D989?O BEAB6AB= BFABE<F9?PAB=  
CB7D9LABEF< <;@9D9A<=                                                                            ± 20 % 

#D989? 8BCGE>49@B= 8BCB?A<F9?PAB= CB7D9LABEF<,  
B5GE?B6?9AAB= 6?<SA<9@ F9@C9D4FGDO, 6?4:ABEF< < 846?9A<S,  
4 F4>:9 EB89D:4A<9@ A9 <;@9DS9@OI >B@CBA9AFB6 74;B6B=  
E@9E< 6 8B?SI BF BEAB6AB= CB7D9LABEF<      0,2 % 

&9@C9D4FGD4 4A4?<;<DG9@B= 74;B6B= E@9E<  

A4 6IB89 74;B4A4?<;4FBD4                                      BF +5°% 8B +50 °% 

�D9@S CDB7D964 CBE?9 6>?RK9A<S CD<5BD4, A9 5B?99                                       15 @<A 
#DB8B?:<F9?PABEFP BF5BD4 CDB5O, A9 5B?99                                 30 E 
�D9@S J<>?4 <;@9D9A<S E <ECB?P;B64A<9@: 

– E@9AAOI I<@>4EE9F©, A9 5B?99                          30 E  
– 6EFDB9AAOI 84FK<>B6, A9 5B?99                         20 E 
�B?<K9EF6B D4;B6OI <;@9D9A<= >BAJ9AFD4J<= B8AB=  
I<@>4EE9FB=© 6 C9D9ABEAB@ CD<5BD9, A9 @9A99                          1000 D4; 
�B?<K9EF6B D4;B6OI <;@9D9A<= >BAJ9AFD4J<= B8AB=  
I<@>4EE9FB=© 6 EF4J<BA4DAB@ CD<5BD9, A9 @9A99                                  74000 D4; 
"5Nё@ C4@SF<, ;4C<E9=: 

– 8?S ��!�-4 (�, $, �$)/ ��!�-4$� (C9D9ABEAB=)/ ��!�-4 (�, $, �$) Ex                        999 

– 8?S ��!�-4%, ��!�-4% Ex, ��!�-4( Ex                                                            4000  

 

5.5 #5@5G5=P 25I5AB2 8 480?07>=O 87<5@5=89  

#9D9K9AP 69M9EF6 < 8<4C4;BAO <;@9D9A<= 74;B4A4?<;4FBDB6 ��!�-4 CD98EF46?9AO 
6 F45?<J9 1. 

&45?<J4 1 

!4<@9AB64A<9 69M9EF64 )<@. 
HBD@G?4 

�<4C4;BAO <;@9D9A<= @4EEB6OI 
>BAJ9AFD4J<= 6D98AOI 69M9EF6, @7/@3 

� 

4F@BEH9DAB7B 6B;8GI4 
0,5 #��E.-E. –  

0,5 #��D.;. 

$ 

6B;8GI4 D45BK9= 
;BAO 0,5 #��D.;. – 

20 #��D.;. 
�;BF4 8<B>E<8  
(B>E<8 4;BF4 (IV)) NO2 0,02 1 1 40 

�;BF4 B>E<8 
(B>E<8 4;BF4 (II)) NO 0,03 2,5 2,5 100 

�>D<?BA<FD<?  
(CDBC-2-9ABA<FD<?) C3H3N 0,015 0,25 0,25 10 

�>DB?9<A  
(CDBC-29A-1-4?P) C3H4O 0,005 0,1 0,1 4 

�@@<4> NH3 0,02 10 10 400 

�A7<8D<8 E9DA<EFO= 
(E9D4 8<B>E<8) SO2 0,025 5 5 200 

�J9F4?P897<8 (QF4A4?P) C2H3OH 0,005 2,5 2,5 100 

�J9FBA (CDBC4A-2-BA) C3H6O 0,175 100 100 4000 

�J9FBA<FD<? (G>EGEAB= 
><E?BFO A<FD<?) C2H3N 0,05 5 5 200 

�QDB;B?P >D4E><  
(CB >E<?B?G) – 0,1 25 25 1000 

�9A;<A – 0,75 50 50 2000 

�9A;B? C6H6 0,05 2,5 2,5 100 



 &9IA<K9E><9 I4D4>F9D<EF<>< 74;B4A4?<;4FBD4 

�9DE<S 4  13 

#DB8B?:9A<9 F45?<JO 1 

!4<@9AB64A<9 69M9EF64 )<@. 
HBD@G?4 

�<4C4;BAO <;@9D9A<= @4EEB6OI 
>BAJ9AFD4J<= 6D98AOI 69M9EF6, @7/@3 

� 

4F@BEH9DAB7B 6B;8GI4 
0,5 #��E.-E. –  
0,5 #��D.;. 

$ 

6B;8GI4 D45BK9= 
;BAO 0,5 #��D.;. – 
20 #��D.;. 

�GF4AB? (�GF4A-2-B?) 
(5GF<?B6O= EC<DF) C4H9OH 0,05 5  5 200 

�GF<?4J9F4F C6H12O2 0,05 25 25 1000 

�GF<?9A (2-@9F<?CDBC-1-

9A, 5GF-1-9A) C4H8 1,5 50 50 2000 

�<A<?4J9F4F 
QF9A<?4J9F4F C4H6O2 0,075 5 5 200 

�<;9?PAB9 FBC?<6B – 30 150 150 6000 

1,2-�<I?BDQF4A C2H4Cl2 0,5 5 5 200 

�;B5GF4AB? (�GF4A-1-B?) C4H10O 0,05 5 5 200 

�;BCDBC<?59A;B?  
(1- 9F<?QF<?-59A;B?) C9H12 0,007 25 25 1000 

�<E?BF4 @GD46P<A4S 
( 9F4AB64S ><E?BF4) CH2O2 0,025 0,5 0,5 20 

�E<?B? (8<@9F<?59A;B?) C8H10 0,1 25 25 1000 

 9F4AB?  CH3OH 0,25 2,5 2,5 100 

 9F<?-2-@9F<?CDBC- 

2-9AB4F 
( 9F<?@9F4>D<?4F 
@9F<?B6O= QH<D 
@9F4>D<?B6B= ><E?BFO) 

C5H8O2 0,005 5 5 200 

 9F<?59A;B? (FB?GB?) C7H8 0,3 25 25 1000 

 9F4AF<B? 
(@9F<?@9D>4CF4A) CH3SH 0,003 0,4 0,4 16 

2-�@<ABQF4AB? 
( BABQF4AB?4@<A) C2H7NO 0,01 0,25 0,25 10 

!4HF4?<A C10H8 0,0035 10 10 400 

";BA  O3 0,015 0,05 0,05 2 

#DBC4A-2-B? 
(�;BCDBC4AB?) C3H8O 0,3 5 5 200 

#DBC9A (CDBC<?9A) %3H6 1,5 25 25 200 

'7?9DB8 (%4:4) % 0,025 2 2 80 

�<7<8DBEG?PH<8 
(%9DB6B8BDB8) H2S 0,004 5 5 200 

%9DBG7?9DB8  
(G7?9DB8 8<EG?PH<8) CS2 0,0025 1,5 1,5 60 

#9AF4A-1-B? 
(%C<DF 4@<?B6O=) %5H11OH 0,005 5 5 200 

1F9A<?59A;B? (%F<DB?) C8H8 0,001 5 5 200 

'7?9DB84 8<B>E<8 CO2 1950 4500 4500 180000 

'7?9DB8 B>E<8  
('74DAO= 74;) %" 1,5 10 10 400 

&9FD4I?BD@9F4A  
('7?9DB8 4-I I?BD<EFO=) CCl4 0,035 5 5 200 



&9IA<K9E><9 I4D4>F9D<EF<>< 74;B4A4?<;4FBD4 

14  �9DE<S 4 

#DB8B?:9A<9 F45?<JO 1 

!4<@9AB64A<9 69M9EF64 )<@. 
HBD@G?4 

�<4C4;BAO <;@9D9A<= @4EEB6OI 
>BAJ9AFD4J<= 6D98AOI 69M9EF6, @7/@3 

� 

4F@BEH9DAB7B 6B;8GI4 
0,5 #��E.-E. –  
0,5 #��D.;. 

$ 

6B;8GI4 D45BK9= 
;BAO 0,5 #��D.;. – 
20 #��D.;. 

�<8DB>E<59A;B? ((9AB?) C6H5OH 0,0015 0,15 0,15 6 

(BD@4?P897<8 CH2O 0,0015 0,25 0,25 10 

�<8DBHFBD<8 
((FBDB6B8BDB8) HF 0,0025 0,25 0,25 10 

)?BD Cl2 0,015 0,5 0,5 20 

)?BD59A;B? C6H5Cl 0,05 25 25 1000 

�<8DBI?BD<8 
()?BDB6B8BDB8) HCl 0,05 2,5 2,5 100 

*<>?B79>E4ABA C6H10O 0,02 5 5 200 

1F4AB?   
(1F<?B6O= EC<DF) C2H5OH 2,5 500 500 20000 

1CB>E<QF4A  
(1F<?9A4 B>E<8) C2H4O 0,015 0,5 0,5 20 

1F4AF<B? 
(1F<?@9D>4CF4A)  C2H5SH   0,5 20 

2-1FB>E<QF4AB? 
(1F<?J9??B;B?P6) C4H10O2 0,35 5 5 200 

�@8<5G0=8O:  
1 �;O NO2 480?07>= (0,02–1,00) <3/<3 (�) – 0B<>AD5@=K9 2>74CE, 480?07>= (1-40) <3/<3 

( ) – 2>74CE @01>G59 7>=K, 345 0,02 <3/<3 – ?>;>28=0 A@54=5ACB>G=>9 :>=F5=B@0F88; 
1,00 <3/<3 – ?>;>28=0 A@54=5A<5==>9 :>=F5=B@0F88, 40 <3/<3 – 20 ��� @01>G59 7>=K. 
2 �80?07>=K 87<5@5=89 :>=:@5B=KE 307>0=0;870B>@>2 <>6=> 87<5=OBL 2=CB@8 
C:070==KE 2 B01;8F5 480?07>=>2 8;8 A>2<5I0BL 8E ?> B@51>20=8N 70:07G8:0. 

 

�4;B4A4?<;4FBDO ��!�-4 @B7GF CD<@9ASFPES 8?S <;@9D9A<S 8DG7<I 6D98AOI 
69M9EF6 CD< A4?<K<< 4FF9EFB64AAOI @9FB8<> <;@9D9A<=. 

 

5.6 $01>B0 307>0=0;870B>@0 A :><?PRB5@>< 

#BDS8B> D45BFO 74;B4A4?<;4FBD4 E >B@CPRF9DB@, GEF4AB6>4 CDB7D4@@O < 8D4=69DB6 
G>4;4A 6 #D<?B:9A<< �. 

 



�BCB?A<F9?PAB9 B5BDG8B64A<9 

�9DE<S 4  15 

6 �"#"�!�&��0!"� "�"$'�"��!��  

6.1 �BCB?A<F9?PAB9 B5BDG8B64A<9 8?S 74;B4A4?<;4FBDB6 ��!�-4 CD98EF46?9AB 6 
F45?<J9 2. 

&45?<J4 2 

!4<@9AB64A<9 < A4;A4K9A<9 �A9LA<= 6<8 

�"����&��0 

 4?B7454D<FAB9 C9D9ABEAB9 GEFDB=EF6B 
CD98A4;A4K9AB 8?S 8B:<74 I?BDEB89D:4M<I < 
HFBDEB89D:4M<I CDB8G>FB6 (K9FOD9II?BD<EFO= G7?9DB8, 
F9FD4I?BDQF<?9A, FD<I?BDQF<?9A, FD<HFBDQF<?9A < 8D.) 6 
4A4?<;<DG9@B= 74;B6B= E@9E<. #D<AJ<C D45BFO 
8B:<74F9?S BEAB64A A4 C<DB?<;9 C4DB6 4A4?<;<DG9@B7B 
69M9EF64 E CBE?98GRM<@ <;@9D9A<9@ >BAJ9AFD4J<< 
CDB8G>FB6 C<DB?<;4.    

 

'%&$"�%&�" $�������!�/ $%-2 

'EFDB=EF6B D4;546?9A<S $%-2 (84?99 $%-2) 

CD98A4;A4K9AB 8?S D4;546?9A<S 74;B6OI CDB5 6 
EBBFABL9A<< 1:10 <?< 1:100. 'EFDB=EF6B D4;546?9A<S 
D45BF49F 6 >B@C?9>F9 E 74;B4A4?<;4FBDB@ GA<69DE4?PAO@ 
��!�-4 < GEFDB=EF6B@ CDB5BCB87BFB6>< '# 1/1. 

 

'%&$"�%&�" #$"�"#"��"&"��� '# 1/1 

'EFDB=EF6B CDB5BCB87BFB6>< '# 1/1 CD98A4;A4K9AB 
8?S EA<:9A<S 6?<SA<S 6OEB>B= F9@C9D4FGDO < 
CB6OL9AAB= 6?47< A4 CB>4;4A<S 74;B4A4?<;4FBD4 
GA<69DE4?PAB7B ��!�-4 < D45BF49F EB ED98B=, 
F9@C9D4FGD4 >BFBDB= A9 CD96OL49F 120 °%. 'EFDB=EF6B 
CDB5BCB87BFB6>< D45BF49F 6 >B@C?9>F9 E ;BA8B@ BF5BD4 
CDB5 A<;>BF9@C9D4FGDAO@ �!, ;BA8B@ BF5BD4 CDB5 
6OEB>BF9@C9D4FGDAO@ ��, 74;B4A4?<;4FBDB@ 
GA<69DE4?PAO@ ��!�-4. 

 

(��0&$ %"$�*�"!!/� (%-1 

(<?PFD EBD5J<BAAO= (%-1 CD98A4;A4K9A 8?S CB84K< 
«GE?B6AB K<EFB7B» 6B;8GI4 E G?<JO <?< CB@9M9A<S 6 
GEFDB=EF6B D4;546?9A<S 74;B4A4?<;4FBD4 GA<69DE4?PAB7B 
��!�-4 8?S CDB6989A<S CDBJ98GDO B5AG?9A<S (GEF4AB6>< 
AG?S) CB «GE?B6AB K<EFB@G» 6B;8GIG 74;B4A4?<;4FBD4 
��!�-4. #BE?9 Q>EC?G4F4J<< 74;B4A4?<;4FBD4 6 FS:9?OI 
GE?B6<SI <ECB?P;B64A<9 (%-1 CB;6B?S9F BK<EF<FP 
D45BKGR CB69DIABEFP 84FK<>B6 < 74;B6OI >4A4?B6.  

 

 

  



�BCB?A<F9?PAB9 B5BDG8B64A<9 

16  �9DE<S 4 

#DB8B?:9A<9 F45?<JO 2 

!4<@9AB64A<9 < A4;A4K9A<9 �A9LA<= 6<8 

(��0&$ #/���"� (#-1 

(<?PFD CO?96B= (#-1 CD98A4;A4K9A 8?S 
<ECB?P;B64A<S 74;B4A4?<;4FBD4 ��!�-4 CD< CDB6989A<< 
<;@9D9A<= 6D98AOI 69M9EF6 6 ;4CO?9AAB= ED989, >DB@9 
E?GK496, >B784 BEGM9EF6?S9FES <;@9D9A<S #�� CO?<. 
#DBJ98GDG B5AG?9A<S/GEF4AB6>< AG?S E <ECB?P;B64A<9@ 
(#-1 CDB<;6B8SF 6 EBBF69FEF6<< E 84AAO@ $G>B6B8EF6B@ 
CB Q>EC?G4F4J<< A4 74;B4A4?<;4FBD. 

 

)� ��%%�&�© % $���&��!"� ��!&"� 

)<@>4EE9F4©, G>B@C?9>FB64AA4S D94>F<6AB= ?9AFB=, 
CD98A4;A4K9A4 8?S <;@9D9A<S @4EEB6OI >BAJ9AFD4J<= 

<;@9DS9@OI 69M9EF6 EC9>FDBHBFB@9FD<K9E><@ ECBEB5B@ 
C9D9ABEAO@ 74;B4A4?<;4FBDB@ ��!�-4. 

 
)� ��%%�&�© % $���&��!"� ��!&"� 

)<@>4EE9F4©, G>B@C?9>FB64AA4S D94>F<6AB= ?9AFB=, 
CD98A4;A4K9A4 8?S <;@9D9A<S @4EEB6OI >BAJ9AFD4J<= 
<;@9DS9@OI 69M9EF6 EC9>FDBHBFB@9FD<K9E><@ ECBEB5B@ 
EF4J<BA4DAO@ 74;B4A4?<;4FBDB@ ��!�-4. 

 

%' �� &�$ "%&�&!�/ 

%G@>4 CD98A4;A4K9A4 8?S ID4A9A<S, 
FD4AECBDF<DB6>< C9D9ABEAB7B 74;B4A4?<;4FBD4 ��!�-4 < 
CDB6989A<S <;@9D9A<= 4A4?<;<DG9@B7B 6B;8GI4 CD< 
BFD<J4F9?PAOI F9@C9D4FGD4I. 

 

&�$ "%&�& &#-1 

&9D@BEF4F C9D9ABEAB= &#-1 C4EE<6AB7B 89=EF6<S 
B59EC9K<649F D45BKGR F9@C9D4FGDG 8?S 74;B4A4?<;4FBD4 
(BF @<AGE 50 °% 8B C?RE 5 °%) 6AGFD< F9D@BEF4F4 < 
EBID4AS9F D45BKGR F9@C9D4FGDG, CBEFGC4RM97B 6 
74;B4A4?<;4FBD 4A4?<;<DG9@B7B 69M9EF64 (D45BK9= 
CDB5O).  

 

&�$ "%&�& &%-1 

&9D@BEF4F EF4J<BA4DAO= &%-1 4>F<6AB7B 89=EF6<S 
CD98A4;A4K9A 8?S CB889D:4A<S 6AGFD< D45BK9= >4@9DO 
F9@C9D4FGDO, A9B5IB8<@B= 8?S ABD@4?PAB= D45BFO 
EF4J<BA4DAB7B 74;B4A4?<;4FBD4 ��!�-4, CD< 
F9@C9D4FGD4I BF @<AGE 50 °% 8B C?RE 5 °%. 

 

 

 

 

  



�BCB?A<F9?PAB9 B5BDG8B64A<9 

�9DE<S 4  17 

#DB8B?:9A<9 F45?<JO 2 

!4<@9AB64A<9 < A4;A4K9A<9 �A9LA<= 6<8 

�"!� "&�"$� #$"� 

�/%"�"&� #�$�&'$!/� 

�BA8 BF5BD4 CDB5 6OEB>BF9@C9D4FGDAO= �� 
CD98A4;A4K9A 8?S BF5BD4 CDB5 74;4 <; FDG8AB8BEFGCAOI 
< BC4EAOI ;BA E F9@C9D4FGDB= ED98O 8B 1200 °%, 59; 
<;@9A9A<S 9ё I<@<K9E>B7B < >B?<K9EF69AAB7B EBEF464, 
< 84?PA9=L9= C9D984K< CDB5 A4 74;B4A4?<;4FBD 
GA<69DE4?PAO= ��!�-4. �BA8 D45BF49F 6 >B@C?9>F9 E 
GEFDB=EF6B@ CDB5BCB87BFB6>< '# 1/1, GEFDB=EF6B@ 
D4;546?9A<S $%-2, 74;B4A4?<;4FBDB@ GA<69DE4?PAO@ 
��!�-4. 

 

�"!� "&�"$� #$"� 

!���"&� #�$�&'$!/� 

�BA8 BF5BD4 CDB5 A<;>BF9@C9D4FGDAO= �! 
CD98A4;A4K9A 8?S BF5BD4 CDB5 74;4 <; FDG8AB8BEFGCAOI 
< BC4EAOI ;BA E F9@C9D4FGDB= ED98O 8B 120 °%, 59; 
<;@9A9A<S 9ё I<@<K9E>B7B < >B?<K9EF69AAB7B EBEF464, 
< 84?PA9=L9= C9D984K< CDB5 A4 74;B4A4?<;4FBD 
GA<69DE4?PAO= ��!�-4. �BA8 D45BF49F 6 >B@C?9>F9 E 
GEFDB=EF6B@ CDB5BCB87BFB6>< '# 1/1, GEFDB=EF6B@ 
D4;546?9A<S $%-2, 74;B4A4?<;4FBDB@ GA<69DE4?PAO@ 
��!�-4. 

 

��"� �!("$ �*�"!!/� 

�?B> <AHBD@4J<BAAO= CD98A4;A4K9A 8?S E5BD4 
<AHBD@4J<< BF B8AB7B 8B 6BEP@< EF4J<BA4DAOI 
74;B4A4?<;4FBDB6 ��!�-4% <?< ��!�-4 , 
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<;@9D9A<S ;A4K9A<9 %ED = %F9>, CBE?9 6FBDB7B <;@9D9A<S  ÿED2 = СFек1+СFек22  < F.8., ÿED� = ∑ СFек�Ā�=1� .  

�A4K9A<S @9F9BC4D4@9FDB6 (CD< GEF4AB6?9AAOI @9F9B84FK<>4I) 6 C4@SFP CD<5BD4 A9 
;4C<EO64RFES.  

#D< D45BF9 6 D9:<@9 «(<>E<DB64AAB7B 6D9@9A< GED98A9A<S» CB?P;B64F9?9@ 6 
A4EFDB=>4I @9AR 6O5<D49FES 6D9@S GED98A9A<S 15, 20, 30 @<A (8B 360 @<A). #D< 6O5BD9 
C9D<B84 6D9@9A< GED98A9A<S <;@9D9AAO9 ;A4K9A<S %F9> 6O84RFES A4 8<EC?9= >4:8O9                
10/20 E (J<>?) BF @B@9AF4 6>?RK9A<S 8B 46FB@4F<K9E>B= BEF4AB6>< <;@9D9A<=. 

%D98A99 ;A4K9A<9 >BAJ9AFD4J<< 6OK<E?S9FES ;4 6O5D4AAB9 6D9@S GED98A9A<S < CB 
<EF9K9A<< QFB7B 6D9@9A< 6O849FES A4 8<EC?9= 6 6<89 ;A4K9A<S %ED 6 @7/@3. #BE?9 6O84K< 
;A4K9A<S >BAJ9AFD4J<< %ED <;@9D9A<S CD<BEF4A46?<64RFES. �?S 6B;B5AB6?9A<S <;@9D9A<= 

E QF<@ 6D9@9A9@ GED98A9A<S A9B5IB8<@B A4:4FP «%FD9?>4 669DI». #D< QFB@ ;A4K9A<S %F9> 
< %ED E5D4EO64RFES 46FB@4F<K9E><. 

#D< CD96OL9A<< GDB6AS CD989?PAB 8BCGEF<@B= >BAJ9AFD4J<< (#��), 
GEF4AB6?9AAB7B <;7BFB6<F9?9@, ED454FO64RF E69FB64S <A8<>4J<S < ;6G>B64S E<7A4?<;4J<S.  

#D< C489A<< A4CDS:9A<S A4 4>>G@G?SFBD9 @9A99 10 � A4 8<EC?99 6OE69K<649FES 
E69FB64S <A8<>4J<S D4;DS8>< 4>>G@G?SFBD4 < 6O849FES ;6G>B6B= E<7A4?. 

 

� ���'���/: 

1 �73>B>28B5;L CAB0=02;8205B C@>25=L A@010BK20=8O A83=0;870F88 4;O 
0B<>AD5@=>3> 2>74CE0 – 1 ���<.@. 2 A>>B25BAB288 A !0=�8�>< 1.2.3685-21, 4;O 

2>74CE0 @01>G59 7>=K – 1 ���@.7.  2 A>>B25BAB288 A !0=�8�>< 1.2.3685-21.  

2 �@8 =5>1E>48<>AB8 70:07G8: <>65B CAB0=>28BL 4@C385 C@>2=8 A@010BK20=8O 
A83=0;870F88 G5@57 <5=N ?@81>@0. 

3 �A;8 =>@<0B82 4;O 2>74CE0 @01>G59 7>=K 8<55B 420 7=0G5=8O – 2 G8A;8B5;5 
<0:A8<0;L=0O @07>20O ���, 0 2 7=0<5=0B5;5 – A@54=5A<5==0O ��� – ?@54?@8OB85-
873>B>28B5;L CAB0=02;8205B A@54=5A<5==CN ���. 

4 �@8 >BACBAB288 2 38385=8G5A:8E =>@<0B820E 7=0G5=8O ���<.@. 4;O 0B<>AD5@=>3> 
2>74CE0 2<5AB> =53> CAB0=02;820NB 7=0G5=8O ��#� 2 A>>B25BAB288 A                                     
!0=�8� 1.2.3685-21. 

5 �@8 >BACBAB288 2 38385=8G5A:8E =>@<0B820E 7=0G5=8O ���@.7. 4;O 2>74CE0 @01>G59 
7>=K – 2<5AB> =53> CAB0=02;820NB 7=0G5=85 ��#� 2 A>>B25BAB288 A                                       
!0=�8� 1.2.3685-21. 
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10.5 #>43>B>2:0 : @01>B5  

#9D98 <ECB?P;B64A<9@ 74;B4A4?<;4FBD4 A9B5IB8<@B: 
– CDB<;69EF< 6A9LA<= BE@BFD 74;B4A4?<;4FBD4, G598<FPES 6 BFEGFEF6<< 6@SF<A, 

FD9M<A, J4D4C<A < E>B?B6, J9?BEFABEF< >ABCB>, 8<EC?9S, LFGJ9DB6 < D4;N9@B6. ,FGJ9DO 
«�)"�» < «�/)"�» 8B?:AO 5OFP BF>DOFO. 

– CDB69EF< 6A9LA<= BE@BFD I<@>4EE9FO©, G598<FPES 6 99 J9?BEFABEF<: A9 
8BCGE>49FES CB86<:ABEFP Q?9@9AFB6 C4@SF< (touch memory), A9 8BCGE>49FES A4?<K<9 
FD9M<A, E>B?B6, CD<6B8SM<I > 89HBD@4J<< I<@>4EE9FO©, A9 8BCGE>49FES A4DGL9A<9 
79D@9F<KABEF< <?< CD9CSFEF6<9 E6B5B8AB7B C9D9@9M9A<S D94>F<6AB= ?9AFO, A9B5IB8<@B 
CDB69D<FP ?97>BEFP 6D4M9A<S 5B5<A. �9AF4 6 I<@>4EE9F9© A9 8B?:A4 <@9FP D4;DO6B6, 
CB6D9:89A<=, C9D9>DGK<64A<=, ;4@SF<= < <;?B@B6, J69F 8B?:9A 5OFP D46AB@9DAO=, A9 
8BCGEF<@B CBF9@A9A<9 ?9AFO < 99 89EFDG>J<<. �E?< CBF9@A9A<9 CDB<;BL?B 6 A4K4?9 ?9AFO, 
A9B5IB8<@B C9D9@9EF<FP 99 6C9D98 8B D46AB@9DAB7B J69F4; 

– 6>?RK<FP CD<5BD < CDB69D<FP CB CB>4;4A<S@ A4 Q>D4A9 8<EC?9S GDB69AP ;4DS84 
<EFBKA<>4 C<F4A<S. !BD@4?PAB9 D45BK99 A4CDS:9A<9 EBBF69FEF6G9F 6-F< E97@9AF4@ 6 
E69FB6B@ <A8<>4FBD9 GDB6AS ;4DS84 4>>G@G?SFBD4.  <A<@4?PAB9 8BCGEF<@B9 D45BK99 
A4CDS:9A<9 4>>G@G?SFBD4 EBBF69FEF6G9F B8AB@G E97@9AFG (6D9@S D45BFO A9 5B?99 1 K). #D< 
A9B5IB8<@BEF< CDB<;69EF< ;4DS8>G CD<5BD4 K9D9; ;4DS8AB9 GEFDB=EF6B BF E9F< 220 �. 
#DBJ9EE ;4DS84 <EFBKA<>4 C<F4A<S <A8<J<DG9FES E69FB6O@ <A8<>4FBDB@; >D4EAO= – <89F 
;4DS8, ;9?9AO= – ;4DS8>4 ;469DL9A4. #B8;4DS8>4 <EFBKA<>4 C<F4A<S @B:9F CDB6B8<FPES >4> 
CD< BF>?RK9AAB@, F4> < CD< 6>?RK9AAB@ 74;B4A4?<;4FBD9. 

– CDB69D<FP CB 6O6B8G A4 Q>D4A 8<EC?9S >B?<K9EF6B >BAFDB?<DG9@OI 69M9EF6. 
�<47ABEF<>4 6OCB?AS9FES 46FB@4F<K9E>< < ;4A<@49F 10-15 E, CBE?9 K97B CDB<EIB8<F 
GEF4AB6>4 D9:<@B6 84FK<>B6. #D< GEF4AB6>9 I<@>4EE9FO© A4 8<EC?99 BFB5D4;<FES 
I<@<K9E>4S HBD@G?4 69M9EF64 < ;A4KB> I<@>4EE9FO©.  

– CDB69EF< ?@>F54C@C CAB0=>2:8 =C;S H:0;O 74;B4A4?<;4FBD4 (6OCB?A9A<9            C. 
2-4 A9 S6?S9FES B5S;4F9?PAO@ < A9B5IB8<@B 8?S 6<;G4?PAB7B >BAFDB?S CB>4;4A<=): 

1) EB;84FP GE?B6<S 8?S A9CD<AG8<F9?PAB= CB84K< A4 LFGJ9D �)"� «GE?B6AB 
K<EFB7B» 6B;8GI4; 

2) CBE?9 15-< @<AGFAB7B CDB7D964 < D9:<@4 GEF4AB6>< 84FK<>B6 A4EFDB<FP CD<5BD 
A4 D9:<@ A9CD9DO6AB7B <;@9D9A<S ?R5B7B 69M9EF64 A4 6EFDB9AAB@ 84FK<>9 A4 10 @<A –  
8?S QFB7B C9D9=F< K9D9; BEAB6AB9 @9AR 6 «!4EFDB=><» > «�;@9D9A<S» > «�;@9D9A<S CB 
6D9@9A<», 6O5D4FP «�4» < GEF4AB6<FP 6D9@S «10 @<A» (<ECB?P;G=F9 >ABC>< A46<74J<<); 

3) 69DAGFPES 6 Q>D4A 89:GDAB7B @9AR < A4:4FP «%FD9?>4 669DI» 8?S ;4CGE>4 
A9CD9DO6AB7B <;@9D9A<S, A45?R84S ;4 CB>4;4A<S@< >BAJ9AFD4J<< CF9>, 8B:84FPES 
EF45<?PAOI CB>4;4A<=; 

4) BEF4AB6<FP <;@9D9A<S A4:4F<9@ >ABC>< «%FD9?>4 6A<;», A9 8B:<84SEP B>BAK4A<S 
10-< @<AGFAB7B <;@9D9A<S; 

5) A4:4FP >ABC>G «Menu» 8?S C9D9IB84 6 BEAB6AB9 @9AR, <ECB?P;GS >ABC>< «%FD9?>4 
669DI»/«%FD9?>4 6A<;» < «Enter», C9D9=F< 6 «�B@4A8O», 6O5D4FP «'EF4AB6>4 AG?S» < 
A4:4FP «Enter» 8?S ;469DL9A<S CDBJ98GDO. #BE?9 84AAB= CDBJ98GDO 7D48G<DB6BKAO9 
I4D4>F9D<EF<>< 6E9I 69M9EF6 A4 6EFDB9AAOI 84FK<>4I >BDD9>F<DGRFES 6 EBBF69FEF6<< E 
GE?B6<S@<, EB;84649@O@< CB84K9= «GE?B6AB K<EFB7B» 6B;8GI4; 

6) C9D969EF< CD<5BD 6 D9:<@ <;@9D9A<= 8?S CDB69D>< 6OCB?A9AAB= CDBJ98GDO - 
CB>4;4A<S >BAJ9AFD4J<< 8B?:AO 5OFP EF45<?PAO, 4 45EB?RFAB9 ;A4K9A<9 A9 8B?:AB 
CD96OL4FP A<:ARR 7D4A<JG <;@9DS9@B7B 8<4C4;BA4. � CDBF<6AB@ E?GK49 E?98G9F 
CB6FBD<FP BC<E4AAGR 6OL9 CDBJ98GDG (C. 2-5). 

�E?< CB6FBDA4S CDBJ98GD4 GEF4AB6>< AG?S 6AB6P A9 84ёF :9?49@B7B D9;G?PF4F4 CB 
;A4K9A<S@ >BAJ9AFD4J<<, A9B5IB8<@B CDB<;69EF< BK<EF>G CA96@B>4A4?4, 8?S K97B 
GEF4AB6<FP A4 6IB8 74;B4A4?<;4FBD4 EBD5J<BAAO= H<?PFD (%-1, BEF46<FP CD<5BD 6B 
6>?RK9AAB@ EBEFBSA<< 6 D9:<@9 <;@9D9A<S (E D4EIB8B@, A9 BFEB98<ASS H<?PFD4!)                          
A4 10 @<A. 1FB CB;6B?<F BK<EF<FP D45BKGR CB69DIABEFP 84FK<>B6 < EF45<?<;<DB64FP <I 
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D45BFG. #BE?9 BK<EF>< A9B5IB8<@B 6AB6P CB6FBD<FP CDBJ98GDG GEF4AB6>< AG?S (6 FB@ K<E?9 
< C.2-4), CD9864D<F9?PAB BFEB98<A<6 H<?PFD (%-1 BF CD<5BD4: 

– CDB69EF< CDB69D>G D45BFBECBEB5ABEF< 74;B4A4?<;4FBD4, CGF9@ ;4@9D4 D4EIB84 
<;@9DS9@B7B 6B;8GI4. #D< >4:8B@ 6>?RK9A<< A9B5IB8<@B 6O5D4FP ?R5B9 69M9EF6B <; 
GEF4AB6?9AAOI 6 CD<5BD < CDB69EF< J<>? <;@9D9A<=, CD9864D<F9?PAB CB8>?RK<6 DBF4@9FD 
> LFGJ9DG «�)"�». #B>4;4A<S D4EIB84 74;4 8B?:AO EBBF69FEF6B64FP 0,5±0,1 ?/@<A. 

– CDB69D<FP 7BFB6ABEFP CD<5BD4 @B:AB, CB8>?RK<6 H<?PFD (%-1 < 6>?RK<6 CD<5BD 
6 46FBAB@AB@ D9:<@9 (59; CB8>?RK9A<S > #�). �A4K9A<S <;@9D9AAOI >BAJ9AFD4J<= CD< 
QFB@ A9 8B?:AO CD96OL4FP A<:A<9 7D4A<JO D45BK<I 8<4C4;BAB6. 

 

10.6 #>@S4>: CAB0=>2:8 8 A=SB8S E8<:0AA5BO© 

10.6.1 'EF4AB6>4 I<@>4EE9FO© 

#9D98 GEF4AB6>B= I<@>4EE9FO© 6 CD<5BD A9B5IB8<@B G598<FPES, KFB D94>F<6A4S 
?9AF4 A4 5B5<A4I I<@>4EE9FO© A4FSAGF4. #D< A9B5IB8<@BEF<, B59EC9K<FP A4FS7 D94>F<6AB= 
?9AFO CGF9@ CB6BDBF4 BE< CD<ё@AB= 5B5<AO CB K4EB6B= EFD9?>9, 6;S6 86G@S C4?PJ4@< 
FBDJO BE< 6D4M9A<S CD<ё@AB= 5B5<AO CB B59 EFBDBAO >BDCGE4 I<@>4EE9FO©. 

�B A4K4?4 <;@9D9A<= E <ECB?P;B64A<9@ I<@>4EE9FO© HBFB7B?B6>4 A4IB8<FES 6 
BF>DOFB@ CB?B:9A<<. "EFBDB:AB 669EF< D94>F<6AGR ?9AFG 6 CDBD9;P HBFB7B?B6>< < 
GEF4AB6<FP I<@>4EE9FG©. )<@>4EE9F4© 8B?:A4 DB6AB, 59; C9D9>BE4 < ?RHF4 BC<D4FPES A4 
D45BKGR CB69DIABEFP 74;B4A4?<;4FBD4. !4 8<EC?99 CBS6<FES ;A4KB> I<@>4EE9FO©. 

 

10.6.2 %ASF<9 I<@>4EE9FO© 

#9D98 EASF<9@ I<@>4EE9FO© A9B5IB8<@B BEF4AB6<FP <;@9D9A<S <?< 8B:84FPES <I 
B>BAK4A<S. #D< QFB@ HBFB7B?B6>4 K9D9; 2 E C9D9=89F 6 BF>DOFB9 CB?B:9A<9, < 5G89F 6<89A 
@<74RM<= ;9?9AO= E69FB8<B8. "EFBDB:AB <;6?9KP I<@>4EE9FG©, CD<?B:<6 GE<?<9 BFDO64 
CD<FS7<64A<S @47A<FB6. '?B:<FP I<@>4EE9FG© 6 C?4EF<>B6O= C4>9F < C?BFAB 97B ;4>DOFP. 

 

10.6.3 $9@BAF D94>F<6AB= ?9AFO 6 I<@>4EE9F9© 

� E?GK49 B5DO64 D94>F<6AB= ?9AFO D9>B@9A8G9FES E>?9<FP >BAJO ?9AFO E>BFK9@ <?< 
>4AJ9?SDE><@ >?99@->4D4A84LB@, CBE?9 K97B C9D986<AGFP E>?99AAGR K4EFP A4 CD<9@AGR 
5B5<AG I<@>4EE9FO©. #DB69D<FP E6B5B8AB9 C9D9@9M9A<9 ?9AFO 6DGKAGR CD< CB6BDBF9 BE< 
CD<9@AB= 5B5<AO CB K4EB6B= EFD9?>9.  

 

��������! !0<>AB>OB5;L=0O 70<5=0 @50:B82=>9 ;5=BK 2 E8<:0AA5B5© =5           
4>?CAB8<0.  
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10.7 %>45@60=85 8 DC=:F8>=0; <5=R 

%B89D:4A<9 < HGA>J<BA4? @9AR BFB5D4:9A 6 F45?<J9 5. �?<F9?PAB9 A4:4F<9 
>ABC>< «Menu» 6>?RK<F 74;B4A4?<;4FBD, CDB;6GK<F FBA4?PAO= E<7A4? < K9D9; 1-2 E A4 
8<EC?99 CBS6<FES EF4DFB6O= Q>D4A. 

&45?<J4 5 

!4<@9AB64A<9 < HGA>J<BA4? @9AR �A8<>4J<S A4 8<EC?99 

!B0@B>2K9 M:@0=  

"FB5D4:49FES @B8<H<>4J<S 74;B4A4?<;4FBD4 < 69DE<S 
CDBL<6><. 

+9D9; A9E>B?P>B E9>GA8 74;B4A4?<;4FBD C9D9=89F 6 
D9:<@ 8<47ABEF<><. 

 

 

 

Э:@0= @568<0 4803=>AB8:8 

!4 8<EC?99 BFB5D4:49FES 84F4, 6D9@S < D9;G?PF4FO 

8<47ABEF<>< ;484AAOI 69M9EF6, E G>4;4A<9@ <I 
>B?<K9EF64, CBE?9 K97B CD<5BD C9D9IB8<F 6 D9:<@ 
GEF4AB6>< 84FK<>B6. 

 

Э:@0= @568<0 CAB0=>2:8 40BG8:>2 

"FB5D4:49F GDB69AP ;4DS84 4>>G@G?SFBD4, B5D4FAO= 
BFEK9F 6D9@9A< A4EFDB=>< D9:<@B6 6EFDB9AAOI 
84FK<>B6. 
#B B>BAK4A<< GEF4AB6>< D9:<@B6 74;B4A4?<;4FBD 
46FB@4F<K9E>< C9D9IB8<F 6 D9:<@ BEAB6AB7B @9AR. 
� E?GK49 A9B5IB8<@BEF< D45BFO E 74;B4A4?<;4FBDB@, 
A9 FD95GRM9= CDB6989A<9 <;@9D9A<=, D9:<@ 
GEF4AB6>< 84FK<>B6 @B:AB CDBCGEF<FP, A4:46 >ABC>G 
«Enter», CBE?9 K97B CD<5BD C9D9=89F 6 D9:<@ 
B:<84A<S ;4CGE>4 <;@9D9A<=.  

#5@54 87<5@5=85< =0AB@>9:C @568<>2 
>B<5=SBP =5;P7S! 
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#DB8B?:9A<9 F45?<JO 5 

!4<@9AB64A<9 < HGA>J<BA4? @9AR �A8<>4J<S A4 8<EC?99 

Э:@0= 456C@=>3> <5=N 

!4 8<EC?99 BFB5D4:49FES 8<4C4;BA <;@9D9A<= 
69M9EF64 (�, $, �$) < AB@9D F9>GM97B <;@9D9A<S 
(B5OKAB 6OCB?AS9FES 5-6 <;@9D9A<=), A4;64A<9 
(HBD@G?4) BCD989?S9@B7B 69M9EF64, >BFBDB9 
<A8<J<DG9FES <; C4@SF< CD<5BD4, AB@9D B5N9>F4, 
;A4K9A<9 #�� 6 @7/@3. 

%F9> – F9>GM99 (D4;B6B9) ;A4K9A<9 >BAJ9AFD4J<< 
(8?S I<@>4EE9FO© ;4 20 E, 8?S 84FK<>4 ;4 10 E). 
%ED – ED98A99 ;A4K9A<9 >BAJ9AFD4J<< 

(46FB@4F<K9E>< D4EEK<FO649FES < GED98AS9FES) CBE?9 
>4:8B7B <;@9D9A<S. 
#D< A4:4F<<         CDB<;6B8<FES ;4CGE> <;@9D9A<=. 
�B 6D9@S <;@9D9A<S CD< CB@BM< >4EE9FO CBE?9 

%ED 6OE69K<64RFES F9>GM<9 ;A4K9A<S DeltaD. 

#D< A4:4F<< CDB<;6B8<FES BEF4AB6>4 J<>?4 
<;@9D9A<=. $9;G?PF4F <;@9D9A<S 6OE69K<649FES 
FB?P>B CBE?9 CDB6989AAB7B J<>?4 <;@9D9A<S. 
�4 D9;G?PF4F CD<A<@49FES 46FB@4F<K9E>< 

D4EEK<F4AAB9 ;A4K9A<9 GED98A9AAB= >BAJ9AFD4J<<, 
>BFBDB9 EBID4AS9FES 6 C4@SF< 46FB@4F<K9E><, 4 A4 
8<EC?99 EBID4AS9FES 8B A4K4?4 E?98GRM97B J<>?4. 
�A<;G 8<EC?9S BFB5D4:4RFES CB>4;4A<S 84FK<>B6 

F9@C9D4FGDO, 846?9A<S, 6?4:ABEF<, 84F4 < 6D9@S 
<;@9D9A<S (BCJ<BA4?PAB). 
#D< B8AB>D4FAB@ A4:4F<< >ABC>< ''Menu'' 

CDB<EIB8<F C9D9@9M9A<9 6 89:GDAB9 @9AR. 

 

Э:@0= «�A=>2=>5 <5=N» EB89D:<F:  

«�B@4A8O» 
«�O5BD 69M9EF64» 
«!4EFDB=><» 
«�DI<6» 
#DB>DGF>B=                           CDB<EIB8<F 6O5BD CGA>FB6 
@9AR.  
#B8F69D:89A<9 6O5D4AAB7B D4;89?4 

BEGM9EF6?S9FES >ABC>B= «Enter.  

Э:@0= <5=N «�><0=4K» EB89D:<F E?98GRM<9 
HGA>J<<:  

«%5DBE ED98A. ;A4K.» – CD< A4:4F<< >ABC>< «Enter» 
ED98A<9 ;A4K9A<S >BAJ9AFD4J<= 6 CD46B= >B?BA>9 
5G8GF E5DBL9AO. !B@9D <;@9D9A<= B5AG?<FES. 
#D<5BD CDB8B?:<F D45BF4FP 6 D9:<@9 @BA<FBD<A74. 
 «'EF4AB6>4 AG?S» – >ABC>B= ''Enter'' CDB<;6B8<FES 
B5AG?9A<9 <;@9D<F9?PAB7B >4A4?4. #9D98 QFB= 
BC9D4J<9= A9B5IB8<@B A4 �)"� 74;B4A4?<;4FBD4 
CB84FP «GE?B6AB K<EFO=» 6B;8GI. 
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#DB8B?:9A<9 F45?<JO 5 

!4<@9AB64A<9 < HGA>J<BA4? @9AR �A8<>4J<S A4 8<EC?99 

�B:84FPES EF45<?PAOI CB>4;4A<= ;A4K9A<= 
>BAJ9AFD4J<=, < B5AG?<FP >ABC>B= «Enter». �E?< 
CBE?9 2-I CB6FBDB6 GEF4AB6>4 AG?S A9 849F :9?49@B7B 
D9;G?PF4F4 CB ;A4K9A<S@ >BAJ9AFD4J<=, A9B5IB8<@B 
CDB<;69EF< BK<EF>G CA96@B>4A4?4. 'EF4AB6<FP A4 6IB8 
EBD5J<BAAO= H<?PFD (%-1, BEF46<FP CD<5BD 6B 
6>?RK9AAB@ EBEFBSA<< 6 D9:<@9 <;@9D9A<S (E 
D4EIB8B@, A9 BFEB98<ASS H<?PFD4!) A4 10 @<A. 1FB 
CB;6B?<F BK<EF<FP D45BKGR CB69DIABEFP 84FK<>B6 < 
EF45<?<;<DB64FP <I D45BFG. #BE?9 BK<EF>< 
A9B5IB8<@B 6AB6P CB6FBD<FP CDBJ98GDG GEF4AB6>< 
AG?S. 
«#9D986<AGFP ?9AFG» – 84AA4S HGA>J<S CB;6B?S9F 
CD<AG8<F9?PAB C9D986<AGFP D94>F<6AGR ?9AFG A4 
AB6B9 D45BK99 @9EFB. 

 

Э:@0= <5=N «�K1>@ 25I5AB20» EB89D:<F C9D9K9AP 
<;@9DS9@OI 74;B4A4?<;4FBDB@ 69M9EF6 E CB@BMPR 
E9AEBDB6. #D< 6O5BD9 >BA>D9FAB7B 69M9EF64 CD<5BD 
C9D9IB8<F 6 D9:<@ <;@9D9A<=. 

 

Э:@0= <5=N «�0AB@>9:8» EB89D:<F E?98GRM<9 
D4;89?O:   

$4;89? «�;@9D9A<S», >BFBDO= EB89D:<F: 
«!B@9D B5N9>F4» – ;4849FES AB@9D B5N9>F4 8?S 

BFK9FAB= 8B>G@9AF4J<<, @9EF4, 789 CDB<;6B8<FES 
<;@9D9A<S. 
«�?<F9?PABEFP BFK9F4 (E)» – @B:AB GEF4AB6<FP 

8?<F9?PABEFP <;@9D9A<S 6 E9>GA84I. #B G@B?K4A<R 
8?S <;@9D9A<S: – 6EFDB9AAO@ 84FK<>B@ – 10 E, 

                – I<@>4EE9FB=© – 20 E.  
« 4>E<@4?PAB9 >B?<K9EF6B BFK9FB6» – ;4849FES 

>B?<K9EF6B <;@9D9A<= 6 B8AB= E9D<<, CBE?9 >BFBDOI 
5G89F CB>4;4A4 ED98ASS >BAJ9AFD4J<S. 
«�;@9D9A<9 CB 6D9@9A<» – GEF4A46?<64RFES 

A9CD9DO6AO9 <;@9D9A<S 6 F9K9A<9 GEF4AB6?9AAB7B 
6D9@9A<. 
$4;89? «#4D4@9FDO», >BFBDO= EB89D:<F: 
«�D9@S CDB7D964» – GEF4A46?<649FES 6D9@S 

CDB7D964. #B G@B?K4A<R GEF4AB6?9AB 15 @<A. 
«�<4C4;BA» – 6B;@B:ABEFP GEF4AB6>< 8<4C4;BA4 

<;@9D9A<= – 4F@BEH9D4 (�), <?< D45BK4S ;BA4 ($), <?< 
D4EL<D9AAO= 8<4C4;BA (�$). 
«�9?<K<A4 CBDB74» – GEF4A46?<649FES K<E?B6B9  
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#DB8B?:9A<9 F45?<JO 5 

!4<@9AB64A<9 < HGA>J<BA4? @9AR �A8<>4J<S A4 8<EC?99 

;A4K9A<9 CBDB74 6 98<A<J4I #��. #B G@B?K4A<R 
GEF4AB6?9AB 1 #��@.D. 8?S 4F@BEH9DAB7B 6B;8GI4 <         
1 #��D.;. 8?S 6B;8GI4 D45BK9= ;BAO.  
#D98GE@BFD9A4 6B;@B:ABEFP GEF4AB6>< 

CB?P;B64F9?9@ ?R5B7B ;A4K9A<S CBDB74 ED454FO64A<S. 
$4;89? «�4F4/6D9@S» CB;6B?S9F GEF4A46?<64FP 84FG < 
6D9@S CDB6989A<S <;@9D9A<=. 
$4;89? «�4EE9F4», >BFBDO= EB89D:<F: 
«�D9@S CB87BFB6><» – GEF4A46?<649FES ;489D:>4 

CB 6D9@9A< (A9 @9A99 5 E) C9D98 A4K4?B@ <;@9D9A<S 
BCF<K9E>B= C?BFABEF< 8?S GK9F4 C9D9IB8AB7B 
CDBJ9EE4 (CD< D45BF4RM9@ A4EBE9). #9D6BA4K4?PA4S 
C?BFABEFP I<@>4EE9FO© 59D9FES ;4 «AG?P» CBE?9 
B>BAK4A<S 6D9@9A< ;489D:><. 
«,47» – 6O5<D49FES 8?<A4 CB86<:>< D94>F<6AB= 

?9AFO. #B G@B?K4A<R GEF4A46?<649FES 5 @@. 
«&B?M<A4 ?9AFO» – GEF4AB6?9AB 0,2 @@. 1FB 

FB?M<A4 5G@47<, <; >BFBDB= <;7BFB6?9A4 D94>F<6A4S 
?9AF4. �?S 84AAB= CBEF46>< C4D4@9FD <;@9ASFP A9?P;S. 
«&B?M<A4 A4@BF><» – ?<A9=AO= D4;@9D (BF 6A9LA97B 
D48<GE4 6FG?>< 8B 6A9LA97B D48<GE4 D94>F<6AB= 
?9AFO CD<9@AB= 5B5<AO) FB?M<AO A4@BF>< 

D94>F<6AB= ?9AFO A4 >4FGL>9. 
�;@9A9A<9 C4D4@9FD4 A9B5IB8<@B CDB<;6B8<FP 

CD< ;4@9A9 D94>F<6AB= ?9AFO 8?S FB7B, KFB5O CD<5BD 
L47B6B7B 86<74F9?S 8?S CDB86<:9A<S D94>F<6AB= 
?9AFO A4 ;484AAO= L47. 

 

Э:@0= <5=N «� %��» A>45@68B:  

 «�4C<E9=» – G>4;4AB >B?<K9EF6B ;4C<E9= ED98A<I 
;A4K9A<= >BAJ9AFD4J<= CB >4:8B@G ;47DS;ASRM9@G 
69M9EF6G 6 C4@SF< CD<5BD4. 
«�4C<EP» – D9:<@ CDBE@BFD4 ;4C<E9= 6 C4@SF< 
CD<5BD4 EBBF69FEF6GRM<I >BAJ9AFD4J<= CB 
>BA>D9FAB@G 69M9EF6G.  
«"K<EF<FP 4DI<6» – BK<EF>4 C4@SF< CD<5BD4. 
«'84?<FP CBE?98ARR» – G84?9A<9 CBE?98A9= 

;4C<E<. 
 

 

�?S 6O>?RK9A<S 74;B4A4?<;4FBD4 A9B5IB8<@B G89D:<64FP >ABC>G ''Menu'' 6 F9K9A<< 
2 c 8B CBS6?9A<S A48C<E<: «�O>?RK9A<9 CD<5BD4 &». 

 

10.8 'AB0=>2:0 @568<0 @01>BO 307>0=0;870B>@0  
�4;B4A4?<;4FBD @B:9F D45BF4FP 6 E?98GRM<I D9:<@4I: 
– «�484AAB7B >B?<K9EF64 BFEK9FB6» – 8?S 6OCB?A9A<S <;@9D9A<= BF @B@9AF4 

6>?RK9A<S 8B @B@9AF4 BEF4AB6>< CB?P;B64F9?9@; 
– «(<>E<DB64AAB7B 6D9@9A< GED98A9A<=» – 8?S 6OCB?A9A<S <;@9D9A<= E 

6O5D4AAO@ 6D9@9A9@ GED98A9A<S (BF 1 8B 360 @<A): 
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� ���'����: ?>A;5 2K1>@0 ?0@0<5B@>2 4;O 87<5@5=89 8 2K:;NG5=8O 
?8B0=8O 307>0=0;870B>@ 70?><8=05B ?>A;54=89 2K1@0==K9 @568<. 

 

$568< «�040==>3> :>;8G5AB20 >BAG5B>2»  
�?S GEF4AB6>< D9:<@4 A9CD9DO6AOI <;@9D9A<= A9B5IB8<@B 6 D4;89?9 «�;@9D9A<S» 

GEF4AB6<FP « 4>E<@4?PAB9 >B?<K9EF6B BFEK9FB6» 8B 99 < CB8F69D8<FP <;@9A9A<S >ABC>B= 
''Enter'' (6 CGA>F9 «�;@9D9A<9 CB 6D9@9A<» CD< QFB@ 8B?:AB 5OFP GEF4AB6?9AB «!9F»). 

$568< «(8:A8@>20==>3> 2@5<5=8 CA@54=5=89» 
�?S GEF4AB6>< D9:<@4 H<>E<DB64AAB7B 6D9@9A< GED98A9A<S A9B5IB8<@B 6 D4;89?9 

«�;@9D9A<S» GEF4AB6<FP «�4» 6 «�;@9D9A<< CB 6D9@9A<» < 6OEF46<FP A9B5IB8<@GR 
8?<F9?PABEFP BFEK9FB6 F4><@ B5D4;B@, KFB5O GED98A9A<S 5O?< ;4 15, 20 <?< 30 @<A 
(6B;@B:ABEFP 6O5BD4 8B 360 @<A). 

 

10.9 #@>2545=85 87<5@5=89  

10.9.1 #>@S4>: @01>BO ?@8 2O?>;=5=88 87<5@5=89 40BG8:><  
% CB@BMPR @9AR CD<5BD4 «�O5BD 69M9EF64» 6O5D4FP >BAFDB?<DG9@B9 69M9EF6B. 

#DB<;69EF< A9E>B?P>B >BAFDB?PAOI <;@9D9A<= 6 «GE?B6AB K<EFB@» 6B;8GI9 <?< E H<?PFDB@ 
(%-1. #B>4;4A<S ;A4K9A<= >BAJ9AFD4J<= 8B?:AO 5OFP @9APL9 <?< D46AO A<:A9= 7D4A<J9 
8<4C4;BA4 <;@9D9A<=. �E?< QFB GE?B6<9 A9 6OCB?AS9FES, CDB<;69EF< B5AG?9A<9.  

#D< A9B5IB8<@BEF< > LFGJ9DG «�)"�» CD<EB98<A<FP ;BA8 BF5BD4 CDB5. 
#D< <;@9D9A<SI 84FK<>4@< EASFP E@9AAGR I<@>4EE9FG©. 

�O?>;=5=85 87<5@5=89 2 @568<5 «�040==>3> :>;8G5AB20 >BAG5B>2» 40BG8:><. 

!4:4FP >ABC>G ''%FD9?>4 669DI'' 8?S 6B;B5AB6?9A<S <;@9D9A<= CB D4A99 
GEF4AB6?9AAB@G 69M9EF6G. "5AG?9A<9 CD< QFB@ EBID4AS9FES < 89=EF6<F9?PAB 8?S 
GEF4AB6?9AAB7B 69M9EF64 FB?P>B 6 4F@BEH9DAB@ 6B;8GI9 <?< 6 6B;8GI9 D45BK9= ;BAO. 

�OCB?A<FP A9B5IB8<@B9 >B?<K9EF6B <;@9D9A<= (A9 @9A99 CSF<). %ASFP CB>4;4A<S    
%F9> < %ED.  

 

� ���'����: @57C;LB0B>< 87<5@5=8O AG8B0BL 7=0G5=8O !A@ ?>A;5 
?>A;54=53> 87<5@5=8O. �AB0;L=K5 7=0G5=8O ?>:070=89 :>=F5=B@0F89 !B5: 
=5>1E>48<K 4;O A?@02>G=KE F5;59. 

 

#DB<;69EF< CD< A9B5IB8<@BEF< 8BCB?A<F9?PAB9 >B?<K9EF6B <;@9D9A<= < EASFP 
CB>4;4A<S %ED. 

 

� ���'����: 7=0G5=8O !A@ 70?8AK20NBAO 2 ?0<OBL 02B><0B8G5A:8, 
?>:070=8O !B5: =5 70?8AK20NBAO 2 0@E82. 

 

"J9A>G ;474;B64AABEF< B5N9>F4 CDB69D<FP FB?P>B CB D9;G?PF4FG (4-5 <;@9D9A<=) 
CBE?98A97B ;A4K9A<S %ED. �A4K9A<9 %F9> ;4C<EO649FES 6 CDBFB>B? 8?S ECD46><. 

�?S BEF4AB6>< <;@9D9A<=, A9 E5D4EO64S B5AG?9A<S, C9D9=F< A4:4F<9@ >ABC>< 
«%FD9?>4 6A<;» 6 «�9:GDAO= D9:<@». 

� E?GK49 CD96OL9A<S #�� < C9D9IB89 > 8DG7B@G 69M9EF6G D9>B@9A8G9FES 
CDB<;69EF< CDBJ98GDG GEF4AB6>< AG?S.  

#D< 6O>?RK9A<< C<F4A<S 74;B4A4?<;4FBD4 B5AG?9A<9 46FB@4F<K9E>< E5D4EO649FES. 
�O?>;=5=85 87<5@5=89 2 @568<5 «(8:A8@>20==>3> 2@5<5=8 CA@54=5=89» 

40BG8:>< (QF< <;@9D9A<S CD< A9B5IB8<@BEF< 6O5<D49F BC9D4FBD). 
�OCB?A9A<9 <;@9D9A<= CDB6B8<FES 46FB@4F<K9E>< 6 F9K9A<9 6O5D4AAB7B 6D9@9A< 

tGED98A. (15, 20, 30 @<A) < CBE?9 B>BAK4A<S J<>?4 <;@9D9A<= (15, 20, 30 @<A) CB?P;B64F9?P 
EA<@49F B8AB CB>4;4A<9 %ED. 
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#B ;A4K9A<S@ %ED CDB6B8SF BJ9A>G ;474;B64AABEF< B5N9>F4, CB>4;4A<S %F9> ;4 J<>? 
<;@9D9A<S CD<6B8SFES 6 CDBFB>B?9 8?S ECD46><, 84?99 <;@9D9A<S CDB<;6B8SF 4A4?B7<KAB, 
>4> < CD< A9CD9DO6AOI <;@9D9A<SI. 

 

10.9.2 #>@S4>: @01>BO ?@8 2O?>;=5=88 87<5@5=89 E8<:0AA5B>9© 

% CB@BMPR @9AR CD<5BD4 6O5D4FP >BAFDB?<DG9@B9 69M9EF6B. #DB<;69EF< 
A9E>B?P>B >BAFDB?PAOI ;4@9DB6 6 «GE?B6AB K<EFB@» 6B;8GI9. #B>4;4A<S ;A4K9A<= 
>BAJ9AFD4J<= 8B?:AO 5OFP @9APL9 <?< D46AO A<:A9= 7D4A<J9 8<4C4;BA4 <;@9D9A<=. �E?< 
QFB GE?B6<9 A9 6OCB?AS9FES, CDB69D<FP 6 A4EFDB=>4I 6 D4;89?9 «>4EE9F4» 6D9@S CB87BFB6><, 
CD< A9B5IB8<@BEF< CDB<;69EF< B5AG?9A<9.  

#D< A9B5IB8<@BEF< > LFGJ9DG �)"� CB8EB98<A<FP ;BA8 BF5BD4 CDB5. 
#D< 6OCB?A9A<< <;@9D9A<= D4;?<KAOI 69M9EF6 (>DB@9 CO?<) 6 ;4CO?9AAB= ED989 

(;4CO?9AAO= J9I) A9B5IB8<@B GEF4A46?<64FP A4 6IB8AB= LFGJ9D ��!�-4 H<?PFD CO?96B= 
(#-1. �OCB?A9A<9 <;@9D9A<= CDB6B8<FP E H<?PFDB@. 

�O?>;=5=85 87<5@5=89 2 @568<5 «�040==>3> :>;8G5AB20 >BAG5B>2» 
E8<:0AA5B>9©. 

!4:4FP 6 89:GDAB@ D9:<@9 >ABC>G «%FD9?>4 669DI» 8?S A4K4?4 <;@9D9A<= CB D4A99 
6O5D4AAB@G 69M9EF6G. 

#B6FBD<FP 89=EF6<S 4A4?B7<KAB CDB6989A<R <;@9D9A<= 6 D9:<@9 «!9CD9DO6AO9 
<;@9D9A<S» 84FK<>B@. 

�O?>;=5=85 87<5@5=89 2 @568<5 «(8:A8@>20==>3> 2@5<5=8 CA@54=5=89» 
E8<:0AA5B>9©. 

�OCB?A9A<9 <;@9D9A<= CDB6B8<FP 4A4?B7<KAB 6OCB?A9A<R <;@9D9A<= 6 D9:<@9 
«(<>E<DB64AAB7B 6D9@9A< GED98A9A<=» 84FK<>B@, CD9864D<F9?PAB GEF4AB6<6 AB@9D 
B5N9>F4. 

 

� ���'���/: 

1 �@8 2K?>;=5=88 87<5@5=89 2 @568<5 «$8:A8@>20==>3> 2@5<5=8 CA@54=5=89» 
40BG8:>< ?>;L7>20B5;L <>65B ?@>8725AB8 70?8AL B5:CI8E 7=0G5=89 

:>=F5=B@0F89 (!B5:) 4;O A?@02:8, 0 7=0G5=8O !A@ 70?8AK20NBAO 2 ?0<OBL ?@81>@0 
02B><0B8G5A:8. 

2 �@8 ?5@5E>45 : 87<5@5=8N 4@C3>3> 25I5AB20 8/8;8 CAB0=>2:8/70<5=K 
E8<:0AA5BK© CAB0=>2:C =C;O ?@>872>48BL =5 =C6=>.  

 

10.10 $01>B0 A ?0<SBPR 307>0=0;870B>@0 
�4C<EP 6 C4@SFP 74;B4A4?<;4FBD4 %ED. 
#BE?9 >4:8B7B CDB6989AAB7B J<>?4 <;@9D9A<=, 6OK<E?9AAO= D9;G?PF4F %ED 

46FB@4F<K9E>< ;4C<EO649FES 6 C4@SFP CD<5BD4. 
� C4@SF< 74;B4A4?<;4FBD4 46FB@4F<K9E>< EBID4ASRFES: 
4) 84F4 < 6D9@S, >B784 5O?B CDB6989AB <;@9D9A<9; 
5) A4;64A<9 69M9EF64; 
6) ;A4K9A<9 >BAJ9AFD4J<= %ED; 
7) 8?<F9?PABEFP <;@9D9A<=;  
8) AB@9D B5N9>F4, 9E?< ;A4K9A<9 B5N9>F4 GEF4AB6?9AB BC9D4FBDB@ 6 @9AR CD<5BD4. 
#DBE@BFD C4@SF< 74;B4A4?<;4FBD4. 
� D4;89?9 «�DI<6» 6B;@B:AB BEGM9EF6?SFP CBE?98B64F9?PAO= CDBE@BFD 6E9I 

EBID4A9AAOI <;@9D9A<=. 
 

� ���'����: 5A;8 ?0<OBL 70?>;=5=0 ?>;=>ABLN, B> ?@8 >G5@54=>9 70?8A8 
C40;O5BAO A0<0O @0==OO. �1Jё< ?0<OB8 – 999 70?8A59. 
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10.11 "G8AB:0 307>2>3> :0=0;0 8 2O:;RG5=85 307>0=0;870B>@0 
#BE?9 B>BAK4A<S 6OCB?A9A<S <;@9D9A<= 8?<F9?PAB G89D:<64S >ABC>G ''Enter'' 

6O>?RK<FP CD<5BD.  
 

� ���'����: �>A;5 >:>=G0=8O @01>BK A E8<:0AA5B>9© =5>1E>48<> A=OBL 
55, C?0:>20BL 2 ?;0AB8:>2K9 ?0:5B 8 ?;>B=> 70:@KBL. 

 

%B98<A<FP LFGJ9DO �)"� < �/)"� @9:8G EB5B= K9D9; H<?PFD (%-1. 

�>?RK<FP C<F4A<9 74;B4A4?<;4FBD4 >ABC>B= ''Menu''. 

'EF4AB6<FP 69M9EF6B CD< D45BF9 E 84FK<>B@. 
�B;B5AB6<FP <;@9D9A<S. "EF46<FP 6>?RK9AAO@ 74;B4A4?<;4FBD 6 D9:<@9 <;@9D9A<= 

6 F9K9A<9 5-10 @<A. 
�ABC>B= «%FD9?>4 6A<;» BEF4AB6<FP 6OCB?A9A<9 <;@9D9A<=. 

�O>?RK<FP 74;B4A4?<;4FBD. 
#DB69D<FP BFEGFEF6<9 CO?< < 8DG7<I CD<@9E9= A4 74;B4A4?<;4FBD9 < 

CD<ECBEB5?9A<SI (CD< A9B5IB8<@BEF< CDBF9D9FP EGIB= 69FBLPR). 
"FEB98<A<FP D9@9AP BF 74;B4A4?<;4FBD4 < G5D4FP 6E9 6 EG@>G.
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11 '%&$"�%&�" � #$�!*�# $��"&/ ���"�!�����&"$� 

 "��(���*�� ��!�-4%  
11.1 �=5H=89 284 ��!�-4% 

�A9LA<= 6<8 @B8<H<>4J<< ��!�-4% CD98EF46?9A A4 D<EGA>4I 14, 15, 16. 

 

 

1 – ?B7BF<C <;7BFB6<F9?S 
2 – E69FB64S <A8<>4J<S 
3 – @B8<H<>4J<S 74;B4A4?<;4FBD4 
4 – 8<EC?9= 
5 – ;4@B> >DOL>< CD<5BD4 
 

 

 

 

 

 

 

$<EGAB> 14 – �<8 EC9D98< 

 

1 – I<@>4EE9F4© E D94>F<6AB= 
?9AFB= 
2 – HBFB7B?B6>4 
3 – @9EFB GEF4AB6>< C?B@5O 

4 – B5B;A4K9A<9 &', ;46B8E>B= 
AB@9D, 7B8 6OCGE>4 
74;B4A4?<;4FBD4 
5 – >ABC>< GCD46?9A<S (''"�'', 
''%&$����'') 
 

 

 

$<EGAB> 15 – �<8 E BF>DOFB= >DOL>B= 

 

 

 

 

 
 

           4) ��!�4-% 24�                   5) ��!�4-% 220� 

1 – 6OIB8 «RS-485» 
2 – FG@5?9D 6>?RK9A<S CD<5BD4 
3 – ;6G>B64S E<7A4?<;4J<S 
4 – FD< $��� «%�» (EGI<9 
>BAF4>FO) 
5 – LFGJ9D «�/)"�» 
6 – 4A4?B7B6O= FB>B6O= 6OIB8 
«4-20 @�» 
7 – LFGJ9D «�)"�» 
8(4) – D4;N9@ C<F4A<S 24� 

8(5) – D4;N9@ CB8>?RK9A<S 
74;B4A4?<;4FBD4 > E9F< 
C9D9@9AAB7B FB>4 220 �/ 50 �J 

9 – CD98BID4A<F9?P 
10 – >?9@@4 ;4;9@?9A<S 

$<EGAB> 16 –  BAF4:A4S C4A9?P ��!�4-% 



��!�-4% 

 

38  �9DE<S 4 

 

11.2 �><?;5:B ?>AB02:8  

�B@C?9>F CBEF46>< 74;B4A4?<;4FBD4 ��!�-4% CD98EF46?9A 6 F45?<J9 6. 

&45?<J4 6 

№ C/C !4<@9AB64A<9 <;89?<S �B?-6B 

1 �4;B4A4?<;4FBD GA<69DE4?PAO= ��!�-4%  1 LF. 
2 �459?P C<F4A<S E9F96B=  1 LF. 
3 �?RK ;4@>4 >DOL>< 74;B4A4?<;4FBD4 8?S ��!�-4%  1 LF. 
4 #D98BID4A<F9?P 3 � 2 LF. 
5 �459?PA4S K4EFP D4;Nё@4 MS-XS8JK-2P/Y (4-20 @�)  1 LF. 
6 �459?PA4S K4EFP D4;Nё@4 MS-XS8JK-3P/Y (RS-485)  1 LF. 
7 �459?PA4S K4EFP D4;Nё@4 MS-XS12JK-7P/Y (%�)   1 LF. 
8 #DB6B8 E A4>BA9KA<>B@ 8?S ;4;9@?9A<S 74;B4A4?<;4FBD4 8?<AB=                

0,10±0,15 @ 

1 LF. 

9 #9F?< 8?S A4EF9AAB7B @BAF4:4 (2 LF.), 6<AF (4 LF.) 1 >-F. 
10 )<@>4EE9F4(O)©  1 >-F. 

 

� ���'���/:  

1 � :064><C 307>0=0;870B>@C ?>AB02;O5BAO M:A?;C0B0F8>==0O 
4>:C<5=B0F8O: ?0A?>@B, @C:>2>4AB2> ?> M:A?;C0B0F88, <5B>48:0 ?>25@:8 (>48= 

M:75<?;O@ =0 ?0@B8N 307>0=0;870B>@>2, >B?@02;O5<KE 2 >48= 04@5A). 
2 �> >B45;L=><C 70:07C ?>AB02;O5BAO <5B>48:0 87<5@5=89 =0 :>=:@5B=K9 

307>0=0;870B>@ A CG5B>< 480?07>=>2 87<5@5=89; =0:>?8B5;L A ?@>3@0<<=K< >15A?5G5=85< 
8 8=B5@D59A=K< :015;5< 4;O ?>4:;NG5=8O 307>0=0;870B>@0 A ��; ?0A?>@B =0 
E8<:0AA5BC©.  

3 �> A>3;0A>20=8N A 873>B>28B5;5< 4;8=0 :015;59 <>65B 1KBL 87<5=5=0. 
 

11.3 �;3>@8B< @01>BO  
�?7BD<F@ D45BFO 74;B4A4?<;4FBD4 B59EC9K<649F E5BD <;@9D<F9?PAOI BFEK9FB6 E 

HBFB7B?B6>< E C9D<B8B@ A9 5B?99 100 @E, 4 F4>:9 <@99F CDB7D4@@AO= H<?PFD, 
CB;6B?SRM<= E7?4:<64FP CG?PE4J<< 6IB8AOI E<7A4?B6. 

�4 B8<A J<>? <;@9D9A<S CD<ASF4 A9CD9DO6A4S D45BF4 74;B4A4?<;4FBD4 59; E86<74 
D94>F<6AB= ?9AFO I<@>4EE9FO© 6 F9K9A<9 900 E. �4 B8<A J<>? <;@9D9A<S 74;B4A4?<;4FBD 
46FB@4F<K9E>< CDB<;6B8<F 45 <;@9D9A<= %F9> (B8AB %F9> <;@9DS9FES ;4 20 E). 
&9>GM99 ;A4K9A<9 BCF<K9E>B= C?BFABEF< CBF9@A9A<S 6 CDBJ9AF4I ;4 20 E ∆Ā87м(�) =  �0(�)2 ��=20(�)�0(�)  × 100%, 

789 Io(i) – A4K4?PAO= E69FB6B= CBFB> K9D9; D94>F<6AGR ?9AFG 6 A4K4?9 >4:8B7B 20 E 
J<>?4 <;@9D9A<S; 

 Iτ = 20(i) – >BA9KAO= E69FB6B= CBFB>. 
�4?99 4?7BD<F@ B5D4M49FES > >4?<5DB6BKAB= >D<6B= (;46<E<@BEFP BCF<K9E>B= 

C?BFABEF< CBF9@A9A<S D94>F<6AB= ?9AFO ΔD BF >BAJ9AFD4J<< % @7/@3). �4?<5DB6BKA4S 
>D<64S EB;849FES E CB@BMPR E9D6<EAB7B #" < ;4C<EO649FES 6 C4@SFP CD<5BD4. 
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�4:8B9 E?98GRM99 ED98A99 ;A4K9A<9 >BAJ9AFD4J<< ;4 900-E9>GA8AO= J<>? 
GED98AS9FES      ÿED�+1 = (�ED�+�ED�+1)2 . 

� A4K4?9 J<>?4 <;@9D9A<S CDB<EIB8<F CD<:<@ D94>F<6AB= ?9AFO < 6>?RK49FES 
A4EBE. 

�E?< 6 F9K9A<9 J<>?4 <;@9D9A<S K<E?9AAB9 ;A4K9A<9 @4EEB6B= >BAJ9AFD4J<< 
<;@9DS9@B7B 4A4?<;<DG9@B7B 69M9EF64 A9 CD96OE<?B GEF4AB6?9AAO9 CBDB7< ED454FO64A<S 
«%�», FB CB B>BAK4A<< J<>?4 <;@9D9A<S 6O>?RK49FES A4EBE, CD<:<@ HBFB7B?B6>< 
BFCGE>49F D94>F<6AGR ?9AFG, CDB<EIB8<F E86<7 D94>F<6AB= ?9AFO < J<>? <;@9D9A<S 
CB6FBDS9FES. 

!4 8<EC?9= 6O6B8<FES E?98GRM4S <AHBD@4J<S: 
"EAB6AB= Q>D4A: 

 

789 NH3 – >BAFDB?<DG9@B9 69M9EF6B; 
 %F9> – F9>GM4S D4;B64S >BAJ9AFD4J<S 6 @7/@3; 

 20 – K<E?B6B9 ;A4K9A<9 #��D.;. 4A4?<;<DG9@B7B 6D98AB7B 69M9EF64 6 @7/@3; 

%ED – ED98A99 ;A4K9A<9 <;@9D9AAOI >BAJ9AFD4J<= 6 @7/@3. 

#D< C9D9IB89 6 D9:<@ «�BCB?A<F9?PAO= Q>D4A» BFB5D4:49FES 8<A4@<>4 
CDBIB:89A<S <;@9D9A<=: 

 

789 NH3 – >BAFDB?<DG9@B9 69M9EF6B; 
 0.0 – ED98A99 ;A4K9A<9 >BAJ9AFD4J<< %ED; 
 (0.0) – F9>GM99 ;A4K9A<9 >BAJ9AFD4J<< %F9>; 
 51 – F9>GM99 6D9@S (F4=@9D), E. ">BAK4A<9 J<>?4 900 E; 
 dD = 1.60 – BCF<K9E>4S C?BFABEFP CBF9@A9A<S D94>F<6AB= ?9AFO; 
 2.00 – BCF<K9E>4S C?BFABEFP CBF9@A9A<S D94>F<6AB= ?9AFO 6 >BAJ9 BFEK9F4. 
�A4K9A<S @4EEB6OI >BAJ9AFD4J<= 4A4?<;<DG9@OI 69M9EF6, 6O6B8<@OI A4 8<EC?9= 

G>4;4AO 6 @7/@3, ?<5B % B5. 8., CB BF89?PAB@G ;4>4;G CD98GE@BFD9A4 6B;@B:ABEFP 6O6B84 6 
98<A<J4I ppm. 

 �B?<K9EF6B ;4C<E9= 6B 6EFDB9AAGR C4@SFP 74;B4A4?<;4FBD4 EBEF46?S9F A9 @9A99 
4 000, C9D9;4C<EP J<>?<K9E>4S. � C4@SFP 74;B4A4?<;4FBD4 ;4C<EO64RFES >4:8O9                  
900-E9>GA8AO9 GED98A9AAO9 ;A4K9A<S >BAJ9AFD4J<= < >BAJ9AFD4J<<, CD96OL4RM<9 
GEF4AB6?9AAO9 CBDB7B6O9 ;A4K9A<9 6@9EF9 E 84FB= < 6D9@9A9@. 

#DB7D4@@AB9 B59EC9K9A<9 D94?<;B6O649F 4?7BD<F@ D45BFO 74;B4A4?<;4FBD4, CD<: 
– GEF4AB6?9AAB@ >4=>< CBDB79 ED454FO64A<S «%�» (E@. D<EGAB> 16 CB;. 4); 
– GEF4AB6?9AAOI 42CE CBDB74I ED454FO64A<S «%�» (E@. D<EGAB> 16 CB;. 4). 

 

#@8 CAB0=>2;5==>< >4=>< ?>@>35 A@010BO20=8S ($��� 2 =5 70459AB2>20=>): 

4) #D< <;@9D9AAOI >BAJ9AFD4J<SI 4A4?<;<DG9@OI 69M9EF6 @9A99 GEF4AB6?9AAB7B 
CBDB74: 

– E69FB64S <A8<>4J<S < ;6G>B64S E<7A4?<;4J<S 74;B4A4?<;4FBD4 6O>?RK9AO; 
– >BAF4>FO $��� 1 D4;B@>AGFO; 
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– CB B>BAK4A<< J<>?4 <;@9D9A<S 6O>?RK49FES A4EBE, CD<:<@ HBFB7B?B6>< 
BFCGE>49F D94>F<6AGR ?9AFG I<@>4EE9FO©, CDB<EIB8<F E86<7 D94>F<6AB= ?9AFO < J<>? 
<;@9D9A<S CB6FBDS9FES. 

5) #D< <;@9D9AAOI >BAJ9AFD4J<SI 4A4?<;<DG9@OI 69M9EF6 5B?PL9 GEF4AB6?9AAB7B 
CBDB74: 

– E69FB64S <A8<>4J<S < ;6G>B64S E<7A4?<;4J<S 74;B4A4?<;4FBD4 6>?RK9AO; 

– CDB<EIB8<F ;4@O>4A<9 >BAF4>FB6 $��� 1 – CD98A4;A4K9AO 8?S 6>?RK9A<S 
464D<=AB= 69AF<?SJ<< CB@9M9A<S, 6>?RK9A<S E69FB6B= <A8<>4J<< < ;6G>B6B= 
E<7A4?<;4J<< 6 CB@9M9A<< GCD46?9A<S (A4 M<F9 �#') < CB @9EFG; 

– A4EBE 6O>?RK49FES A4 2 @<A, CB <EF9K9A<< QFB7B 6D9@9A<, 6AB6P 6>?RK49FES                
A4 1 @<A («#$"�'���» 74;B6B7B FD4>F4 74;B4A4?<;4FBD4), ;4F9@ BF>?RK49FES, CD<:<@ 
HBFB7B?B6>< BFCGE>49F D94>F<6AGR ?9AFG, CDB<EIB8<F E86<7 D94>F<6AB= ?9AFO A4 FDB=AB= 
L47 (3 @@) < J<>? <;@9D9A<S CB6FBDS9FES. 

6) #D< CBE?98GRM9@ G@9APL9A<< ;A4K9A<S <;@9D9AAB= @4EEB6B= >BAJ9AFD4J<< 
4A4?<;<DG9@OI 69M9EF6 @9A99 GEF4AB6?9AAB7B CBDB74: 

– BF>?RK4RFES E69FB64S <A8<>4J<S < ;6G>B64S E<7A4?<;4J<S 74;B4A4?<;4FBD4; 
– D4;@O>4RFES >BAF4>FO $��� 1 – CD98A4;A4K9AO 8?S 6>?RK9A<S 464D<=AB= 

69AF<?SJ<< CB@9M9A<S, 6>?RK9A<S E69FB6B= <A8<>4J<< < ;6G>B6B= E<7A4?<;4J<< 6 
CB@9M9A<< GCD46?9A<S (A4 M<F9 �#') < CB @9EFG; 

– D45BF4 74;B4A4?<;4FBD4 CDB8B?:49FES 6 LF4FAB@ D9:<@9. 
 

#@8 CAB0=>2;5==OE 42CE ?>@>30E A@010BO20=8S: 

4) #D< <;@9D9AAOI >BAJ9AFD4J<SI 4A4?<;<DG9@OI 69M9EF6 @9A99 GEF4AB6?9AAOI 
CBDB7B6: 

– E69FB64S <A8<>4J<S < ;6G>B64S E<7A4?<;4J<S 74;B4A4?<;4FBD4 6O>?RK9AO; 
– >BAF4>FO $��� 1 < $��� 2 D4;B@>AGFO; 
– CB B>BAK4A<< J<>?4 <;@9D9A<S 6O>?RK49FES A4EBE, CD<:<@ HBFB7B?B6>< 

BFCGE>49F D94>F<6AGR ?9AFG, CDB<EIB8<F E86<7 D94>F<6AB= ?9AFO < J<>? <;@9D9A<S 
CB6FBDS9FES. 

5) #D< CD96OL9A<< #�$�"�" GEF4AB6?9AAB7B CBDB74: 
– E69FB64S <A8<>4J<S < ;6G>B64S E<7A4?<;4J<S 74;B4A4?<;4FBD4 6>?RK9AO; 

– CDB<EIB8<F ;4@O>4A<9 >BAF4>FB6 $��� 1 – CD98A4;A4K9AO 8?S 6>?RK9A<S 
464D<=AB= 69AF<?SJ<< CB@9M9A<S, 6>?RK9A<S E69FB6B= < ;6G>B6B= E<7A4?<;4J<< 6 
CB@9M9A<< GCD46?9A<S (A4 M<F9 �#') < CB @9EFG; 

– 6O>?RK49FES A4EBE, CD<:<@ HBFB7B?B6>< BFCGE>49F D94>F<6AGR ?9AFG, 
CDB<EIB8<F E86<7 D94>F<6AB= ?9AFO < J<>? <;@9D9A<S CB6FBDS9FES (2 QB>< A;CG05 2@5<S 
@01>BO 307>0=0;870B>@0 =0 >4=>< ?SB=5 20 A!!!) – CB6FBDS9FES 8B F9I CBD, CB>4 ;A4K9A<9 
%F9> A9 EF4A9F @9APL9 GEF4AB6?9AAB7B #�$�"�" CBDB74 ED454FO64A<S; 

– ;A4K9A<S >BAJ9AFD4J<= 4A4?<;<DG9@OI 69M9EF6 6OL9 CBDB7B6OI ;4C<EO64RFES 6 
C4@SFP 74;B4A4?<;4FBD4 E 84FB= < 6D9@9A9@ (>BAJ9AFD4J<< 20 E <;@9D9A<=). 

6) #D< G@9APL9A<< ;A4K9A<S <;@9D9AAB= @4EEB6B= >BAJ9AFD4J<< 4A4?<;<DG9@OI 
69M9EF6 A<:9 #�$�"�" GEF4AB6?9AAB7B CBDB74 8B?:AO: 

– BF>?RK<FPES E69FB64S <A8<>4J<S < ;6G>B64S E<7A4?<;4J<S 74;B4A4?<;4FBD4; 
– D4;B@>AGFPES >BAF4>FO $��� 1 – CD98A4;A4K9AO 8?S 6>?RK9A<S 464D<=AB= 

69AF<?SJ<< CB@9M9A<S, 6>?RK9A<S E69FB6B= <A8<>4J<< < ;6G>B6B= E<7A4?<;4J<< 6 
CB@9M9A<< GCD46?9A<S (A4 M<F9 �#') < CB @9EFG. 

*<>? <;@9D9A<S CB6FBDS9FES (6D9@S D45BFO 74;B4A4?<;4FBD4 A4 B8AB@ CSFA9                   
900 E). 

7) #D< CD96OL9A<< �&"$"�" GEF4AB6?9AAB7B CBDB74 ED454FO64A<S: 
– CDB8B?:49F D45BF4FP E69FB64S <A8<>4J<S < ;6G>B64S E<7A4?<;4J<S 

74;B4A4?<;4FBD4; 
– >BAF4>FO $��� 1 ;4@>AGFO; 
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– CDB<EIB8<F ;4@O>4A<9 >BAF4>FB6 $��� 2 – CD98A4;A4K9AO 8?S 6>?RK9A<S 
E69FB6B= <A8<>4J<< < ;6G>B6B= E<7A4?<;4J<< B ;474;B64AABEF< 6B;8GLAB= ED98O G 
6IB8AOI 869D9=, 6 CB@9M9A<SI < A4 BF>DOFB= C?BM48>9 8?S CD98GCD9:89A<S C9DEBA4?4 B5 
BC4EABEF<; 

– A4EBE 6O>?RK49FES A4 3 @<A, CB <EF9K9A<< QFB7B 6D9@9A<, 6AB6P 6>?RK49FES              
A4 1 @<A («#$"�'���» 74;B6B7B FD4>F4 74;B4A4?<;4FBD4), ;4F9@ BF>?RK49FES, CD<:<@ 
HBFB7B?B6>< BFCGE>49F D94>F<6AGR ?9AFG, CDB<EIB8<F E86<7 D94>F<6AB= ?9AFO A4 FDB=AB= 
L47 (3 @@) < J<>? <;@9D9A<S CB6FBDS9FES; 

– ;A4K9A<9 >BAJ9AFD4J<= 4A4?<;<DG9@OI 69M9EF6 6OL9 CBDB7B6OI ;4C<EO64RFES 6 
C4@SFP 74;B4A4?<;4FBD4 E 84FB= < 6D9@9A9@ (>BAJ9AFD4J<< 20 E <;@9D9A<=). 

8) #D< CBE?98GRM9@ G@9APL9A<< ;A4K9A<S <;@9D9AAB= @4EEB6B= >BAJ9AFD4J<< 
4A4?<;<DG9@OI 69M9EF6 A<:9 �&"$"�" GEF4AB6?9AAB7B CBDB74: 

– 8B?:AO D4;B@>AGFPES >BAF4>FO $��� 2; 
– CDB8B?:49F D45BF4FP E69FB64S <A8<>4J<S < ;6G>B64S E<7A4?<;4J<S 

74;B4A4?<;4FBD4; 
– >BAF4>FO $��� 1 ;4@>AGFO. 
�4?PA9=L4S D45BF4 74;B4A4?<;4FBD4 CDB8B?:49FES F4>:9, >4> < CD< CD96OL9A<< 

#�$�"�" GEF4AB6?9AAB7B CBDB74. 
9) #D< BFEGFEF6<< E69FB6B7B CBFB>4 6 HBFB7B?B6>9: 
– A4 8<EC?99 BFB5D4:49FES A48C<EP «!��%#$��!"%&0»; 
– CB 4A4?B7B6B@G FB>B6B@G 6OIB8G «4-20 @�» (E@. D<EGAB> 16 CB;. 6) CDB<;6B8<FES 

6O84K4 E<7A4?4 A9<ECD46ABEF< @9FB8B@ CBC9D9@9AAB7B E9>GA8AB7B 6>?RK9A<S 7D4A<KAOI 
;A4K9A<= 8<4C4;BA4 69?<K<AO FB>B6B7B E<7A4?4. 

!4 6OIB8AB@ 4A4?B7B6B@ D4;N9@9 4-20 @A 74;B4A4?<;4FBD4: ;A4K9A<9 FB>4 4 @A 
EBBF69FEF6G9F AG?96B= >BAJ9AFD4J<< 4A4?<;<DG9@B7B 69M9EF64, ;A4K9A<9 FB>4 20 @A – 
>BAJG 8<4C4;BA4 <;@9D9A<=, ;A4K9A<9 FB>4 @9A99 4 @� E6<89F9?PEF6G9F B A9<ECD46ABEF< 
74;B4A4?<;4FBD4. 

 

 

� ���'���/: 

1 �73>B>28B5;L CAB0=02;8205B ?>@>3 A@010BK20=8O A83=0;870F88 4;O 
2>74CE0 @01>G59 7>=K – 1 ���@.7.  

2 �A;8 =>@<0B82 8<55B 420 7=0G5=8O – 2 G8A;8B5;5 <0:A8<0;L=> @07>20O, 0 2 
7=0<5=0B5;5 – A@54=5A<5==0O ���, ?@54?@8OB85-873>B>28B5;L CAB0=02;8205B 
A@54=5A<5==CN ���. 

3 �@8 >BACBAB288 2 !0=�8� 4;O @01>G59 7>=K – ���@.7., 2<5AB> =8E 
CAB0=02;820NB 7=0G5=8O ��#�.  

4 �?F8>=0;L=> 2>7<>6=0 CAB0=>2:0 4@C38E ?>@>3>2 A@010BK20=8O, => =5 1>;55 42CE. 
5 �;O ?5@540G8 8=D>@<0F88 =0 �� 8 >1J548=5=8O =5A:>;L:8E 307>0=0;870B>@>2 2 

548=CN 87<5@8B5;L=CN A8AB5<C A;C68B 8=B5@D59A RS-485; 

6 �=0;878@C5<K9 2>74CE 02B><0B8G5A:8 ?@>E>48B G5@57 @50:B82=CN ;5=BC 
E8<:0AA5BK© 2 D>B>3>;>2:5 A ?><>ILN 2AB@>5==>3> =0A>A0 A @0AE>4>< 0,5±0,1 ;/<8=. 

 

�4 B8<A J<>? <;@9D9A<= (900 E, GEF4AB6?9AB CB G@B?K4A<R) 74;B4A4?<;4FBD 
46FB@4F<K9E>< CDB<;6B8<F 45 <;@9D9A<= %F9> (B8AB %F9> <;@9DS9FES ;4 20 E). 

%D98A99 ;A4K9A<9 >BAJ9AFD4J<< 6D98AB7B 69M9EF64 6OK<E?S9FES CB HBD@G?9: 

%ED1= ∑ (СFек �)n�=1 � , 

789 n – K<E?B <;@9D9A<= %F9> 6 900-E9>GA8AB@ J<>?9. 
�A4K9A<9 %ED 46FB@4F<K9E>< ;4C<EO649FES 6 C4@SFP CD<5BD4, CBE?9 K97B 

CDB<;6B8<FES 46FB@4F<K9E>4S CDBFS:>4 D94>F<6AB= ?9AFO A4 B8<A L47. 
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� ���'���/: 

1 #AB0=>2;5==K9 0;3>@8B< 87<5@5=8O ?>72>;O5B >15A?5G820BL =5>1E>48<K9 
@5AC@A @01>BK @50:B82=>9 ;5=BK 2 >4=>9 E8<:0AA5B5© :@C3;>3>48G=> 2 

=5?@5@K2=>< @568<5. �0<5=0 @50:B82=>9 ;5=BK 2 E8<:0AA5B5© ?@>872>48BAO ?@8 
?>43>B>2:5 307>0=0;870B>@0 : ?>25@:5 (>48= @07 2 3>4). 

2  01>B0 307>0=0;870B>@0 2 @568<5, ?@52KH0NI5< CAB0=>2;5==K9 ?>@>3 
A@010BK20=8O A83=0;870F88, C<5=LH05B ?@>4>;68B5;L=>ABL M:A?;C0B0F88 @50:B82=>9 
;5=BK. 

 

11.4 #>43>B>2:0 : @01>B5  

#9D98 CB87BFB6>B= > Q>EC?G4F4J<< 74;B4A4?<;4FBD4 A9B5IB8<@B CDB69EF< 6A9LA<= 
BE@BFD 74;B4A4?<;4FBD4, CDB69D<FP BFEGFEF6<9 6@SF<A A4 >BDCGE9, CGF9@ ?97>B7B 
CBFDSI<64A<S G598<FPES 6 BFEGFEF6<< A9;4>D9C?9AAOI Q?9@9AFB6 6AGFD< 74;B4A4?<;4FBD4, 
CDB69D<FP EBEFBSA<9 >ABCB>, 8<EC?9S, LFGJ9DB6. �ABC><, 8<EC?9=, LFGJ9DO A9 8B?:AO 

<@9FP @9I4A<K9E><I CB6D9:89A<=. #DB69D<FP EBEFBSA<9 @BAF4:AB= >BDB5><, A4?<K<9 
FD9M<A A9 8BCGEF<@B. �459?PAO9 66B8O A9 8B?:AO <@9FP @9I4A<K9E><I CB6D9:89A<=. 

#DB69EF< 6A9LA<= BE@BFD I<@>4EE9F©, G598<FPES 6 <I J9?BEFABEF<: A9 8BCGE>49FES 
CB86<:ABEFP C4@SF< (touch memory), A9 8BCGE>49FES A4?<K<S FD9M<A, E>B?B6, CD<6B8SM<I 
> 89HBD@4J<< I<@>4EE9FO©, A4DGL9A<R 79D@9F<KABEF< <?< CD9CSFEF6GRM<9 E6B5B8AB@G 
C9D9@9M9A<R D94>F<6AB= ?9AFO, CDB69D<FP ?97>BEFP 6D4M9A<S 5B5<A. $94>F<6A4S ?9AF4 6 
I<@>4EE9F9© A9 8B?:A4 <@9FP D4;DO6B6, CB6D9:89A<=, C9D9>DGK<64A<=, ;4@SF<= < <;?B@B6, 
J69F 8B?:9A 5OFP D46AB@9DAO=, A9 8BCGEF<@B CBF9@A9A<9 D94>F<6AB= ?9AFO < 99 
89EFDG>J<<. �E?< CBF9@A9A<9 CDB<;BL?B 6 A4K4?9 D94>F<6AB= ?9AFO, A9B5IB8<@B 
C9D9@9EF<FP 99 6C9D98 8B D46AB@9DAB7B J69F4. 

#9D98 GEF4AB6>B= I<@>4EE9FO© 6 CD<5BD A9B5IB8<@B G598<FPES, KFB D94>F<6A4S 
?9AF4 A4 5B5<A4I I<@>4EE9FO© A4FSAGF4. #D< A9B5IB8<@BEF<, B59EC9K<FP A4FS7 D94>F<6AB= 
?9AFO CGF9@ CB6BDBF4 BE< CD<ё@AB= 5B5<AO CB K4EB6B= EFD9?>9, 6;S6 86G@S C4?PJ4@< 
FBDJO BE< 6D4M9A<S CD<ё@AB= 5B5<AO CB B59 EFBDBAO >BDCGE4 I<@>4EE9FO©. 

#DB69EF< 6A9LA<= BE@BFD >459?9= C<F4A<S < <AF9DH9=EAOI >459?9=.  
�4;B4A4?<;4FBDO ��!�-4% A9B5IB8<@B GEF4A46?<64FP 6 CB@9M9A<SI E 

F9@C9D4FGDB= A9 A<:9 +5 º% (D9>B@9A8G9FES 74;B4A4?<;4FBD GEF4A46?<64FP ?<5B 6 
BF89?PAB@ CB@9M9A<< A4 D45BK9@ EFB?9 6 7BD<;BAF4?PAB@ CB?B:9A<<, ?<5B 6 J9IB6OI 
GE?B6<SI 6 BF89?PAB@ A4EF9AAB@ L>4HG 6 69DF<>4?PAB@ CB?B:9A<<, ;4>D9C?9AAO= ;4 
EC9J<4?PAO9 >DBALF9=AO). 

� 74;B4A4?<;4FBDG A9B5IB8<@B CB869EF< 74;B6O9 >B@@GA<>4J<< (FDG5>G <; 
CB?<QF<?9A4 6OEB>B7B 846?9A<S 8I1,5 @@): 

– > LFGJ9DG «�)"�» 74;B4A4?<;4FBD4 8B FBK>< BF5BD4 CDB5O; 
– BF LFGJ9D4 «�/)"�» 8B 59;BC4EAB7B @9EF4 BF6B84 4A4?<;<DG9@OI 69M9EF6 

(6OFS:A4S 69AF<?SJ<S < F.8.). 
#D< CDB6989A<< <;@9D9A<= 6 ;4CO?9AAOI CB@9M9A<SI (5B?99 1 #��D.;.) GEF4AB6<FP 

CO?96B= H<?PFD (#-1. 

#B8>?RK<FP 74;B4A4?<;4FBD K9D9; D4;N9@ «220 �» > E9F< C9D9@9AAB7B FB>4 
A4CDS:9A<9@ 220 � < K4EFBFB= 50 �J E CB@BMPR >459?S C<F4A<S <; >B@C?9>F4 CBEF46><. 

#D< A9B5IB8<@BEF<, <ECB?P;GS 6OIB8 «RS-485», CB8>?RK<FP 74;B4A4?<;4FBD > #� 
<?< �%' &# 8?S B5@9A4 84AAO@< CB CDBFB>B?G MODBUS RTU. #4D4@9FDO E6S;< >4A4?4 
RS-485 < >4DF4 D97<EFDB6 E <AHBD@4J<9= B5 <;@9D9AAB= >BAJ9AFD4J<< < 8DG7<I C4D4@9FD4I 
8?S 74;B4A4?<;4FBD4 ��!�-4% CD<6989AO 6 #D<?B:9A<< �. 

�?S CB8>?RK9A<S > D4;N9@G MS-XS8-3PW/YC (E@. D<EGAB> 16 CB;. 1) A9B5IB8<@B 
6BECB?P;B64FPES BF69FAB= K4EFPR – CDB6B8B@ E >459?PAB= DB;9F>B= MS-XS8JK-3P/Y <; 
>B@C?9>F4 CBEF46><. !4;A4K9A<9 >BAF4>FB6 D4;N9@4 MS-XS8-3PW/YC CD<6989AB A4 
D<EGA>9 17. 
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$<EGAB> 17 – !4;A4K9A<9 >BAF4>FB6 D4;N9@4 MS-XS8-3PW/YC 

 

$4;N9@ MS-XS12-7PW/Y% (E@. D<EGAB> 16 CB;. 4) – >BAF4>FO $��� 1 < $��� 2 
CB8>?RK<FP > <ECB?A<F9?PAO@ GEFDB=EF64@ (FB>B6B9 D9?9 69AFE<EF9@O 8B 5 �, 250 �, 
<AHBD@4J<BAAB9 F45?B, @9I4A<;@ ;4C<D4A<S 869D9= < 8D.).  

!4;A4K9A<9 >BAF4>FB6 D4;N9@4 «%�» CD<6989AB A4 D<EGA>9 18.  

 

$<EGAB> 18 – !4;A4K9A<9 >BAF4>FB6 D4;N9@4 MS-XS12-7PW/Y% 

 

#D< 6O>?RK9AAB@ CD<5BD9 >BAF4>FO 6E9I $��� (1, 2, 3) ;4@>AGFO.  
#D< 6>?RK9AAB@ CD<5BD9 < BFEGFEF6<< CD96OL9A<S CBDB7B6 <;@9DS9@B= 

>BAJ9AFD4J<< >BAF4>FO 6E9I $��� (1, 2, 3) D4;B@>AGFO. 
#D< CD96OL9A<< >BAJ9AFD4J<9= C9D6B7B CBDB74 >BAF4>FO $��� 1 ;4@O>4RFES. #D< 

CD96OL9A<< >BAJ9AFD4J<9= 6FBDB7B CBDB74 ;4@O>4RFES >BAF4>FO $��� 2. 
� E<FG4J<SI CD< BFEGFEF6<< C<F4A<S 74;B4A4?<;4FBD4 >BAF4>FO $��� 3 ;4@>AGFES < 

5G8GF ;4@>AGFO 8B CB84K< C<F4A<S A4 74;B4A4?<;4FBD. 
#D< A9B5IB8<@BEF< CB8>?RK<FP 74;B4A4?<;4FBD > 6ECB@B74F9?PAB@G GEFDB=EF6G 

(E4@BC<E9J, <AHBD@4J<BAAB9 F45?B < 8D.) 8?S C9D984K< <AHBD@4J<< B 69?<K<A9 
<;@9DS9@B= >BAJ9AFD4J<<, <ECB?P;GS D4;N9@ 4A4?B7B6B7B FB>B6B7B 6OIB84 «4-20 @�»    
(MS-XS8-2PW/YC). !4;A4K9A<9 >BAF4>FB6 BF69FAB= K4EF< D4;N9@4 CD<6989AB A4 
D<EGA>9 19. 

 

$<EGAB> 19 – !4;A4K9A<9 >BAF4>FB6 BF69FAB= K4EF< D4;N9@4 MS-XS8-2PW/YC 
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�4;9@?9A<9 74;B4A4?<;4FBD4 A9B5IB8<@B CDB6B8<FP E <ECB?P;B64A<9@ CDB6B84 
E9K9A<9@ A9 @9A99 0,35 @@2. 

 

� ���'���/: 

�@8 ?5@2>< 70?CA:5 307>0=0;870B>@>2, 0 B0:65 ?@8 8E ?>A;54CNI59 
M:A?;C0B0F88 @5:><5=4C5BAO ?@>2>48BL ?5@8>48G5A:CN ?@>25@:C 

@01>B>A?>A>1=>AB8 AB0F8>=0@=KE 307>0=0;870B>@>2 A ?><>ILN CAB@>9AB20 ?@>25@:8 
@01>B>A?>A>1=>AB8 (#� -4A), 40;55 #� -4A (A<. �@8;>65=85 �).  

 

11.5 #@>2545=85 87<5@5=89 

�>?RK<FP 74;B4A4?<;4FBD FG@5?9DB@ «���». #DB;6GK<F FBA4?PAO= E<7A4?. !4 
Q>D4A9 6OE69F<FES @B8<H<>4J<S CD<5BD4, 84F4 < 6D9@S. #D< 6>?RK9A<< 74;B4A4?<;4FBD 
BF6B8<F CD<:<@ D94>F<6AB= ?9AFO HBFB7B?B6>< 6 BF>DOFB9 CB?B:9A<9, ED454FO649F 
Q?9>FDB@47A<FAO= B7D4A<K<F9?P. 

 

+9D9; 1 E 

 

+9D9; 3 E, 9E?< I<@>4EE9F4© A9 GEF4AB6?9A4 

                                  

GEF4AB6<F9 I<@>4EE9FG© 

 

#D< A4:4F<< >ABC>< «%FD9?>4» CD<:<@ HBFB7B?B6>< CB8B:@9F D94>F<6AGR ?9AFG, 
CDB;6GK<F FBA4?PAO= E<7A4? < A4 8<EC?99 CBS6<FES BEAB6AB= Q>D4A <;@9D9A<=: 

 

 789 NH3 – >BAFDB?<DG9@B9 69M9EF6B; 
 %F9> – F9>GM4S D4;B64S >BAJ9AFD4J<S 6 @7/@3; 

 20 – K<E?B6B9 ;A4K9A<9 #��D.;. 4A4?<;<DG9@B7B 6D98AB7B 69M9EF64 6 @7/@3; 

 %ED – ED98A99 ;A4K9A<9 <;@9D9AAOI >BAJ9AFD4J<= 6 @7/@3. 

�E?< I<@>4EE9F4© GEF4AB6?9A4 8B 6>?RK9A<S 74;B4A4?<;4FBD4, FB A4 8<EC?99 
46FB@4F<K9E>< 6OE69F<FES BEAB6AB= Q>D4A. #D< CB8:4F<< HBFB7B?B6>< ;6GK<F FBA4?PAO= 
E<7A4?. 
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�?S C9D9IB84 A4 8BCB?A<F9?PAO= Q>D4A, >BFBDO= BFB5D4:49F 8<A4@<>G 
CDBIB:89A<S <;@9D9A<=, A9B5IB8<@B A4:4FP >ABC>G ''O�''. 

 

789 NH3 – >BAFDB?<DG9@B9 69M9EF6B; 
 0.0 – ED98A99 ;A4K9A<9 >BAJ9AFD4J<< %ED; 
 (0.0) – F9>GM99 ;A4K9A<9 >BAJ9AFD4J<< %F9>; 
 51 – F9>GM99 6D9@S (F4=@9D), E. ">BAK4A<9 J<>?4 900 E; 
 dD = 1.60 – BCF<K9E>4S C?BFABEFP CBF9@A9A<S D94>F<6AB= ?9AFO; 
 2.00 – BCF<K9E>4S C?BFABEFP CBF9@A9A<S D94>F<6AB= ?9AFO 6 >BAJ9 BFEK9F4. 
�;@9D9AAO9 %F9> >4:8B7B D4;B6B7B J<>?4 <;@9D9A<S @B7GF 5OFP ;4C<E4AO 6 

CDBFB>B? 6DGKAGR, ED98ASS >BAJ9AFD4J<S %ED >4:8B7B J<>?4 <;@9D9A<S (900 E) ;4ABE<FES 
6 C4@SFP 74;B4A4?<;4FBD4 46FB@4F<K9E><. 

#D< A9B5IB8<@BEF< 74;B4A4?<;4FBD @B:AB 6O>?RK<FP FG@5?9DB@ «���», C9D9698S 
97B 6 A<:A99 CB?B:9A<9. 

 

� ���'���/: 

1 �@8 2K:;NG5=88 307>0=0;870B>@0 2> 2@5<O F8:;0 87<5@5=8O (900 A) 
@50:B82=0O ;5=B0 >AB05BAO ?@860B>9 2 D>B>3>;>2:5. 

2 �;O A=OB8O E8<:0AA5BK© 2=>2L 2:;NG8B5 307>0=0;870B>@, 4>648B5AL :><0=4K 
=0 48A?;55 ?@81>@0 «�>;>2:0 >B:@KB0» 8 A=8<8B5 E8<:0AA5BC©. 

 

#D< A4?<K<< 6 6B;8GI9 >BAJ9AFD4J<< 6D98AOI 69M9EF6 6OL9 CBDB74 ED454FO64A<S 
A4 Q>D4A9 6O6B8<FES <AHBD@4J<S. 

                         

789 %F9> > 1 #��D.;. – <;@9D9AAB9 ;A4K9A<9 F9>GM9= >BAJ9AFD4J<< CD96OE<?B 
;A4K9A<9 >BAJ9AFD4J<< #��D.;.; 

 (5,1) – K<E?B6B9 ;A4K9A<9 <;@9D9AAB= >BAJ9AFD4J<< 6 @7/@3; 

 "EF4?BEP: 119 E9> – B5D4FAO= 86GI@<AGFAO= BFEK9F 6D9@9A<, CD< >BFBDB@ ;4@>AGFO 
$��� «%�» < 6>?RK9AO E69FB64S <A8<>4J<S < ;6G>B64S E<7A4?<;4J<S. 

+9D9; 2 @<A 6O>?RK4RFES E69FB64S <A8<>4J<S < ;6G>B64S E<7A4?<;4J<S, 
D4;@O>4RFES $��� «%�» < 6>?RK49FES >B@CD9EEBD. �;@9D9A<S A9 CDB6B8SFES, CD<5BD 
C9D9IB8<F 6 D9:<@ CDB8G6><. 

 

#DB<EIB8<F B8AB@<AGFAO= CDBJ9EE CDB8G6>< 74;B6B7B >4A4?4 74;B4A4?<;4FBD4. 
#BE?9 K97B CD<5BD 6B;6D4M49FES 6 D9:<@ <;@9D9A<S (BEAB6AB= Q>D4A). 

 

11.6 $01>B0 A <5=R 

�?S 6IB84 6 7?46AB9 @9AR, 4 F4>:9 8?S 6OIB84 <; D9:<@4 CDBE@BFD4 4DI<64 
<;@9D9A<=, A9B5IB8<@B A4:4FP >ABC>G ''"�'' < ;4F9@, G89D:<64S 99, A4:4FP >ABC>G 
«%&$����». !4 8<EC?99 CD<5BD4 BFB5D4;<FES: 



��!�-4% 
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�O5D4AAO= CGA>F @9AR ;4>?RK9A 6 G7?B6O9 E>B5>< "< >". #D< A4:4F<< >ABC>< 
«%&$����» CDB<;6B8<FES J<>?<K9E><= C9D95BD CGA>FB6 @9AR, 4 6OCB?A9A<9 6O5D4AAB7B 
CGA>F4 CDB<;6B8<FES E CB@BMPR >ABC>< ''"�''. 

#D< 6O5BD9 CGA>F4 @9AR «�4EE9F4», CDB<EIB8<F BEF4AB6>4 <;@9D9A<=, D94>F<6A4S 
?9AF4 BE6B5B:849FES BF CD<:<@4 HBFB7B?B6><. 

 

+9D9; 3 E 

 

$4;89? «#DBFS:>4 2 @@» – CDB86<:9A<9 D94>F<6AB= ?9AFO. 

$4;89? «!4@BF>4» –GEF4AB6>4 FB?M<AO E?BS A4@BF4AAB= D94>F<6AB= ?9AFO. 

 

� ���'����: 40==0O :><0=40 ?>72>;O5B A:>@@5:B8@>20BL @048CA 
2@0I5=8O @50:B82=>9 ;5=BK 2 ?@85<=>9 E8<:0AA5B5© 4;O @01>BK �� A F5;LN 
CAB0=>2:8 ;8=59=>3> ?5@5<5I5=8O @50:B82=>9 ;5=BK 2 1 <<, GB> ?>72>;O5B 

8A?>;L7>20BL @50:B82=CN ;5=BC 2 E8<:0AA5B5© 2 B5G5=85 >4=>3> 3>40. 

 

$984>F<DB64A<9 ;A4K9A<S (<?< 6OCB?A9A<9 6O5D4AAB7B CGA>F4) FB?M<AO A4@BF>< 
BEGM9EF6?S9FES E CB@BMPR >ABC>< ''%&$����''. 

�A4K9A<9 CB?S <;@9AS9FES 6 EFBDBAG G69?<K9A<S J<>?<K9E>< (CB >DG7G), CDBIB8S 
K9D9; @4>E<@4?PAB 8BCGEF<@B9. #D< G89D:<64A<< >ABC>< ''%&$����'' ;A4K9A<9 
G69?<K<649FES 46FB@4F<K9E>< (79A9D<DGRFES 46FB@4F<K9E><9 A4:4F<S). 
«�6B8» – 6OIB8 E EBID4A9A<9@ D9;G?PF4FB6 D984>F<DB64A<S. 
«�OIB8» – 6OIB8 59; EBID4A9A<S D9;G?PF4FB6 D984>F<DB64A<S. 
#GA>F @9AR «�DI<6» 
�<8 ;4C<E< <;@9D9A<S: 
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789 11 / 02 / 20 – 84F4 <;@9D9A<S; 
15 : 22 : 29 – 6D9@S <;@9D9A<S; 
1 – AB@9D <;@9D9A<S (G69?<K<649FES 6 EFBDBAG G@9APL9A<S 84FO!); 
NH3 – <;@9DS9@B9 69M9EF6B; 
0.004 – >BAJ9AFD4J<S 6 @7/@3; 

"ED" – F<C <;@9D9A<S (ED98A99). 
$9;G?PF4F ED98A<I <;@9D9A<= ;4C<EO649FES 6 C4@SFP CB B>BAK4A<< 900-E9>GA8AB7B 

J<>?4 <;@9D9A<=, D9;G?PF4F F9>GM97B <;@9D9A<S – CD< CD96OL9A<< GEF4AB6>< 
ED454FO64A<S >BAF4>FB6 $��� «%�». �O5BD <;@9D9A<S 8?S CDBE@BFD4 BEGM9EF6?S9FES E 
CB@BMPR >ABCB> ''"�'' (G@9APL9A<9 AB@9D4 <;@9D9A<S) < ''%&$����'' (G69?<K9A<9 AB@9D4 
<;@9D9A<S). #D< G89D:4A<< B8AB= <; >ABCB> 79A9D<DGRFES 46FB@4F<K9E><9 A4:4F<S. 

�OIB8 <; D9:<@4 CDBE@BFD4 4DI<64 <;@9D9A<= BEGM9EF6?S9FES >B@5<A4J<9=             
''"�'' + ''%&$����''. 

 

� ���'����: 5A;8 >?5@0B>@ 2 B5G5=85 60 A 2 @568<5 <5=N =5 ?@>872>48B 
=8:0:8E 459AB289, 307>0=0;870B>@ 02B><0B8G5A:8 ?5@5E>48B 2 @568< 
87<5@5=8O. � 020@89=>< @568<5, :>340 !B5: > 1 ���@.7. 8 :>340 845B 

«� ��#���», @01>B0 A <5=N 1;>:8@C5BAO. �@8 ?5@2>< 70?CA:5 307>0=0;870B>@>2, 0 
B0:65 ?@8 8E ?>A;54CNI59 M:A?;C0B0F88 @5:><5=4C5BAO ?@>2>48BL ?5@8>48G5A:CN 
?@>25@:C @01>B>A?>A>1=>AB8 AB0F8>=0@=KE 307>0=0;870B>@>2 A ?><>ILN CAB@>9AB20 
?@>25@:8 @01>B>A?>A>1=>AB8 (#� -4A), 40;55 #� -4A (A<. ?@8;>65=85 �).  

 

11.7 �A?>;P7>20=85 307>0=0;870B>@>2 ��!�-4% 2 A>AB025 02B><0B878@>20==OE 
A8AB5< 

#D< <ECB?P;B64A<< 74;B4A4?<;4FBDB6 ��!�-4%/ ��!�-4$� (EF4J<BA4DAO=)/   
��!�-4 / ��!�-4( �I 6 EBEF469 46FB@4F<;<DB64AAOI E<EF9@ A9B5IB8<@B 6>?RK<FP 
74;B4A4?<;4FBDO CBE?98B64F9?PAB 6 98<AGR ?<A<R E6S;< RS-485 < CB8>?RK<FP > 
EBBF69FEF6GRM9@G >BAFDB??9DG �%' &# <?< #� (CD< A9B5IB8<@BEF< K9D9; 
CD9B5D4;B64F9?P RS-485/USB). #D< QFB@ B5@9A <AHBD@4J<9= 6 E<EF9@9 BEGM9EF6?S9FES 6 
EBBF69FEF6<< EB EF4A84DFAO@ CDBFB>B?B@ MODBUS RTU. 

#4D4@9FDO E6S;< >4A4?4 RS-485 < >4DFO D97<EFDB6 8?S B5@9A4 <AHBD@4J<9= 
CD<6989AO 6 #D<?B:9A<< �. 

�E?< 6 E<EF9@9 6 >4K9EF69 E5BDM<>4 <AHBD@4J<< <ECB?P;G9FES �?B> 
<AHBD@4J<BAAO= <; >B@C?9>F4 8BCB?A<F9?PAB7B B5BDG8B64A<S (E@. F45?<JG 2 C. 6.1 
D4;89?4 6), 8?S @BAF4:4 < Q>EC?G4F4J<< E<EF9@O A9B5IB8<@B DG>B6B8EF6B64FPES 
<AHBD@4J<9=, <;?B:9AAB= 6 #D<?B:9A<< �.               
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12 '%&$"�%&�" � #$�!*�# $��"&/ ���"�!�����&"$� 
 "��(���*�� ��!�-4% Ex  

12.1 �=5H=89 284 <>48D8:0F88 ��!�-4% �E 

�4;B4A4?<;4FBDO GA<69DE4?PAO9 ��!�-4% �I BFABESFES > 6;DO6B;4M<M9AAB@G 
Q?9>FDBB5BDG8B64A<R < CD98A4;A4K9AO 8?S CD<@9A9A<S 6B 6;DO6BBC4EAOI ;BA4I 6 
EBBF69FEF6<< E GEF4AB6?9AAB= @4D><DB6>B= 6;DO6B;4M<FO < GE?B6<S@< CD<@9A9A<S. 

�A9LA<= 6<8 @B8<H<>4J<< ��!�-4% Ex, @BAF4:A4S >BDB5>4 < 5?B> C<F4A<S 
CD98EF46?9AO A4 D<EGA>4I 20, 21, 22, 23, 24. 

  

 

1 – ;4@B> 8?S ;4C<D4A<S >DOL>< 

2 – FB64DAO= ;A4> 
3 – E69FB64S <A8<>4J<S 
4 – 8<EC?9= 
5 – @B8<H<>4J<S 74;B4A4?<;4FBD4 
6 – >ABC>< GCD46?9A<S (''Menu'', 

''Enter''), >ABC>< ''EFD9?>4 669DI'' < 
''EFD9?>4 6A<;'' A9 <ECB?P;GRFES 
 

 

 

 

 

 

$<EGAB> 20 – �<8 EC9D98< 

 

 

1 – 8<EC?9= 
2 – @9EFB C?B@5<DB64A<S 
3 – F45?<K>4 E A4;64A<9@ 
69M9EF64 < 8<4C4;BA <;@9D9A<S 
4 – <AEFDG>J<S CB?P;B64F9?S 
5 – @4D><DB6>4 
6 – ;6G>B64S E<7A4?<;4J<S 
7 – D4;N9@ RS-485 

8 – I<@>4EE9F4© E D94>F<6AB= 
?9AFB= 
 

 

 

 

 

 

 

 

 

 

 

 

$<EGAB> 21 – �<8 E BF>DOFB= >DOL>B= ��!�-4% �I �9AF4 
 



��!�-4% Ex 
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1 – 8<EC?9= 
2 – @9EFB C?B@5<DB64A<S 
3 – F45?<J4 E A4<@9AB64A<9@ 
GEF4AB6?9AAOI 69M9EF6 
4 – <AEFDG>J<S CB?P;B64F9?S 
5 – @4D><DB6>4 
6 – ;6G>B64S E<7A4?<;4J<S 
7 – D4;N9@ «RS-485» 
 

 

 

 

 

 

 

 

 

 

 

 

 

  

$<EGAB> 22 – �<8 E BF>DOFB= >DOL>B= ��!�-4% �I �4FK<> 
 

 

 

 

 

 

 

1 – @BAF4:A4S >BDB5>4 74;B4A4?<;4FBD4 
2 – D4;N9@ Q?9>FDBC<F4A<S 74;B4A4?<;4FBD4 
E C4D4@9FD4@< 12 � < 0,6 � 

3 – D4;N9@ 4A4?B7B6B7B FB>B6B7B 6OIB84 
74;B4A4?<;4FBD4 «$9?9/ 4-20 @�» 
 

 

 

 

 

 

$<EGAB> 23 –  BAF4:A4S >BDB5>4 
 

  



��!�-4% Ex 
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1 – 6OIB8AB= D4;N9@ «4-20 @�» 8?S CB8>?RK9A<S <ECB?A<F9?PAOI GEFDB=EF6 
(A4CD<@9D, 69AF<?SJ<BAA4S E<EF9@4) 

2 – 6OIB8AB= D4;N9@ «$9?9» 8?S CB8>?RK9A<S 6FBD<KAOI CD<5BDB6 (A4CD<@9D, 
E4@BC<E9J, <AHBD@4J<BAAB9 F45?B) 

3 – D4;N9@ Q?9>FDBC<F4A<S C9D9@9AAB7B FB>4 A4CDS:9A<9@ 220 � 5?B>4 C<F4A<S 
4 – 6IB8AB= D4;N9@ «$9?9/4-20 @�» 5?B>4 C<F4A<S 
5 – 6OIB8AB= D4;N9@ 8?S CB8>?RK9A<S 74;B4A4?<;4FBD4 > <EFBKA<>G Q?9>FDBC<F4A<S 

CBEFBSAAB7B FB>4 A4CDS:9A<9@ 12 � 

6 – CD98BID4A<F9?P 3 � 

7 – ;4M<FAO9 A4>?48>< 

$<EGAB> 24 – �?B> C<F4A<S 
  

12.2 �><?;5:B ?>AB02:8  

�B@C?9>F CBEF46>< 74;B4A4?<;4FBD4 ��!�-4% �I CD98EF46?9A 6 F45?<J9 7. 

&45?<J4 7 

№ 
C/C 

!4<@9AB64A<9 <;89?<S �B?-6B 

1 �4;B4A4?<;4FBD GA<69DE4?PAO= ��!�-4% �I 1 LF. 
2 �?B> C<F4A<S 1 LF. 
3 �459?P <AF9DH9=EAO= E D4;N9@B@ 8?<AB= 20 @ 1 LF. 
4 �459?P C<F4A<S E D4;N9@B@ 8?<AB= 20 @ 1 LF. 
5 �459?PA4S K4EFP D4;N9@4 MS-XS8JK-2P/Y (4-20 @�) 1 LF. 
6 �459?PA4S K4EFP D4;N9@4 MS-XS9JK-2P/Y ($9?9) 1 LF. 
7 #9F?< 8?S A4EF9AAB7B @BAF4:4 (2 LF.), 6<AFO (4 LF.)  1 >-F. 
8 #D98BID4A<F9?P 3 � 2 LF. 
9 �?RK ;4@>4 >DOL>< 74;B4A4?<;4FBD4 1 LF. 
10 )<@>4EE9F4(O)© (6 ;46<E<@BEF< BF @B8<H<>4J<<) 1 LF. 

 

� ���'���/:  

1 � :064><C 307>0=0;870B>@C ?>AB02;O5BAO M:A?;C0B0F8>==0O 
4>:C<5=B0F8O: ?0A?>@B, @C:>2>4AB2> ?> M:A?;C0B0F88, <5B>48:0 ?>25@:8 (>48= 

M:75<?;O@ =0 ?0@B8N 307>0=0;870B>@>2, >B?@02;O5<KE 2 >48= 04@5A), ?0A?>@B =0 1;>: 
?8B0=8O. 

2 �> >B45;L=><C 70:07C ?>AB02;O5BAO <5B>48:0 87<5@5=89 =0 :>=:@5B=K9 
307>0=0;870B>@ A CG5B>< 480?07>=>2 87<5@5=89, =0:>?8B5;L A ?@>3@0<<=K< >15A?5G5=85< 
8 :015;5< 4;O ?>4:;NG5=8O 307>0=0;870B>@0 A ��; ?0A?>@B =0 E8<:0AA5BC© (>?F8>=0;L=>). 



��!�-4% Ex 

�9DE<S 4  51 

3 �> A>3;0A>20=8N A 873>B>28B5;5< 4;8=0 :015;59 <>65B 1KBL 87<5=5=0. 
5  07J5< RS-485 (A<. @8AC=>: 22 ?>7. 7) 2> 27@K2>>?0A=>9 7>=5 =5 8A?>;L7>20BL. 
 

12.3 �;3>@8B< @01>BO 307>0=0;870B>@0 

�?7BD<F@ D45BFO 74;B4A4?<;4FBD4 B59EC9K<649F E5BD <;@9D<F9?PAOI BFEK9FB6 E 
HBFB7B?B6>< E C9D<B8B@ A9 5B?99 100 @E, 4 F4>:9 <@99F CDB7D4@@AO= H<?PFD, 
CB;6B?SRM<= E7?4:<64FP CG?PE4J<< 6OIB8AOI E<7A4?B6. 

�4 B8<A J<>? <;@9D9A<S CD<ASF4 A9CD9DO6A4S D45BF4 74;B4A4?<;4FBD4 59; E86<74 
D94>F<6AB= ?9AFO I<@>4EE9FO© 6 F9K9A<9 900 E. �4 B8<A J<>? <;@9D9A<S 74;B4A4?<;4FBD 
46FB@4F<K9E>< CDB<;6B8<F 45 <;@9D9A<= %F9> (@7/@3) (B8AB %F9> <;@9DS9FES ;4 20 E). 

&9>GM99 ;A4K9A<9 BCF<K9E>B= C?BFABEF< CBF9@A9A<S 6 CDBJ9AF4I ;4 20 E ∆Ā87м(�) =  �0(�)2 ��=20(�)�0(�)  × 100%, 

789 Io(i) – A4K4?PAO= E69FB6B= CBFB> K9D9; D94>F<6AGR ?9AFG 6 A4K4?9 >4:8B7B                        
20-E9>GA8AB7B J<>?4 <;@9D9A<S; 

Iτ=20(i) – >BA9KAO= E69FB6B= CBFB>. 
�4?99 4?7BD<F@ B5D4M49FES > >4?<5DB6BKAB= >D<6B= (;46<E<@BEFP BCF<K9E>B= 

C?BFABEF< CBF9@A9A<S D94>F<6AB= ?9AFO ΔD BF >BAJ9AFD4J<< % @7/@3). �4?<5DB6BKA4S 
>D<64S EB;849FES E CB@BMPR E9D6<EAB7B #" < ;4C<EO649FES 6 C4@SFP CD<5BD4. 

�4:8B9 E?98GRM99 ED98A99 ;A4K9A<9 >BAJ9AFD4J<< ;4 900-E9>GA8AO= J<>? 
GED98AS9FES:  ÿED�+1 = (�ED�+�ED�+1)2 . 

� A4K4?9 J<>?4 <;@9D9A<S CDB<EIB8<F CD<:<@ D94>F<6AB= ?9AFO < 6>?RK49FES 
A4EBE. 

�E?< 6 F9K9A<9 J<>?4 <;@9D9A<S K<E?9AAB9 ;A4K9A<9 @4EEB6B= >BAJ9AFD4J<< 
<;@9DS9@B7B 4A4?<;<DG9@B7B 69M9EF64 A9 CD96OE<?B GEF4AB6?9AAO9 CBDB7< ED454FO64A<S 
«EGI<I >BAF4>FB6», FB CB B>BAK4A<< J<>?4 <;@9D9A<S 6O>?RK49FES A4EBE, CD<:<@ 
HBFB7B?B6>< BFCGE>49F D94>F<6AGR ?9AFG, CDB<EIB8<F E86<7 D94>F<6AB= ?9AFO < J<>? 
<;@9D9A<S CB6FBDS9FES. 

!4 8<EC?9= 6O6B8<FES E?98GRM4S <AHBD@4J<S: 
"EAB6AB= Q>D4A: 

 

789 NH3 – >BAFDB?<DG9@B9 69M9EF6B; 
 %F9> – F9>GM4S D4;B64S >BAJ9AFD4J<S 6 @7/@3; 

 20 – K<E?B6B9 ;A4K9A<9 #��D.;. 4A4?<;<DG9@B7B 6D98AB7B 69M9EF64 6 @7/@3; 

%ED – ED98A99 ;A4K9A<9 <;@9D9AAOI >BAJ9AFD4J<= 6 @7/@3. 

#D< C9D9IB89 6 D9:<@ «�BCB?A<F9?PAO= Q>D4A» BFB5D4:49FES 8<A4@<>4 
CDBIB:89A<S <;@9D9A<=: 

 

789 NH3 – >BAFDB?<DG9@B9 69M9EF6B; 



��!�-4% Ex 
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 0.0 – ED98A99 ;A4K9A<9 >BAJ9AFD4J<< %ED; 
 (0.0) – F9>GM99 ;A4K9A<9 >BAJ9AFD4J<< %F9>; 
 51 – F9>GM99 6D9@S (F4=@9D), E. ">BAK4A<9 J<>?4 900 E; 
 dD = 1.60 – BCF<K9E>4S C?BFABEFP CBF9@A9A<S D94>F<6AB= ?9AFO; 
 2.00 – BCF<K9E>4S C?BFABEFP CBF9@A9A<S D94>F<6AB= ?9AFO 6 >BAJ9 BFEK9F4. 
�A4K9A<S @4EEB6OI >BAJ9AFD4J<= 4A4?<;<DG9@OI 69M9EF6, 6O6B8<@OI A4 8<EC?9=, 

G>4;4AO 6 @7/@3, ?<5B % B5. 8., CB BF89?PAB@G ;4>4;G CD98GE@BFD9A4 6B;@B:ABEFP 6O6B84 6 
98<A<J4I ppm. 

�B?<K9EF6B ;4C<E9= 6B 6EFDB9AAGR C4@SFP 74;B4A4?<;4FBD4 EBEF46?S9F A9 @9A99 
4 000, C9D9;4C<EP J<>?<K9E>4S. � C4@SFP 74;B4A4?<;4FBD4 ;4C<EO64RFES >4:8O9                   
900-E9>GA8AO9 GED98A9AAO9 ;A4K9A<S >BAJ9AFD4J<= < >BAJ9AFD4J<<, CD96OL4RM<9 
GEF4AB6?9AAO9 CBDB7B6O9 ;A4K9A<9 6@9EF9 E 84FB= < 6D9@9A9@. 

#DB7D4@@AB9 B59EC9K9A<9 D94?<;B6O649F 4?7BD<F@ D45BFO 74;B4A4?<;4FBD4, CD< 
GEF4AB6?9AAB@ "�!"  CBDB79 ED454FO64A<S «EGI<I >BAF4>FB6» D4;N9@4 «$9?9 4-20 @�» 
(E@. D<EGAB> 24 CB;. 4). 

 

#@8 CAB0=>2;5==>< "�!"  ?>@>35 A@010BO20=8S: 

4) #D< <;@9D9AAOI >BAJ9AFD4J<SI 4A4?<;<DG9@OI 69M9EF6 @9A99 GEF4AB6?9AAB7B 
CBDB74: 

– E69FB64S <A8<>4J<S < ;6G>B64S E<7A4?<;4J<S 74;B4A4?<;4FBD4 6O>?RK9AO; 
– «EGI<9 >BAF4>FO» D4;N9@4 «$9?9 4-20 @�» D4;B@>AGFO; 
– CB B>BAK4A<< J<>?4 <;@9D9A<S 6O>?RK49FES A4EBE, CD<:<@ HBFB7B?B6>< 

BFCGE>49F D94>F<6AGR ?9AFG, CDB<EIB8<F E86<7 D94>F<6AB= ?9AFO < J<>? <;@9D9A<S 
CB6FBDS9FES. 

5) #D< <;@9D9AAOI >BAJ9AFD4J<SI 4A4?<;<DG9@OI 69M9EF6 5B?PL9 GEF4AB6?9AAB7B 
CBDB74: 

– E69FB64S <A8<>4J<S < ;6G>B64S E<7A4?<;4J<S 74;B4A4?<;4FBD4 6>?RK9AO; 

– CDB<EIB8<F ;4@O>4A<9 «EGI<I >BAF4>FB6» D4;N9@4 «$9?9 4-20 @�» – 
CD98A4;A4K9AO 8?S 6>?RK9A<S 464D<=AB= 69AF<?SJ<< CB@9M9A<S, 6>?RK9A<S E69FB6B= 
<A8<>4J<< < ;6G>B6B= E<7A4?<;4J<< 6 CB@9M9A<< GCD46?9A<S (A4 M<F9 �#') < CB @9EFG; 

– A4EBE 6O>?RK49FES A4 2 @<A <, CB <EF9K9A<R QFB7B 6D9@9A<, 6AB6P 6>?RK49FES A4 
6D9@S 1 @<A («#$"�'���» 74;B6B7B FD4>F4 74;B4A4?<;4FBD4), ;4F9@ BF>?RK49FES, CD<:<@ 
HBFB7B?B6>< BFCGE>49F D94>F<6AGR ?9AFG, CDB<EIB8<F E86<7 D94>F<6AB= ?9AFO A4 FDB=AB= 
L47 (3 @@) < J<>? <;@9D9A<S CB6FBDS9FES. 

6) #D< CBE?98GRM9@ G@9APL9A<< ;A4K9A<S <;@9D9AAB= @4EEB6B= >BAJ9AFD4J<< 
4A4?<;<DG9@OI 69M9EF6 A<:9 GEF4AB6?9AAB7B CBDB74: 

– BF>?RK4RFES E69FB64S <A8<>4J<S < ;6G>B64S E<7A4?<;4J<S 74;B4A4?<;4FBD4; 
– 8B?:AO D4;B@>AGFPES «EGI<9 >BAF4>FO» D4;N9@4 «$9?9 4-20 @�» – CD98A4;A4K9AO 

8?S 6>?RK9A<S 464D<=AB= 69AF<?SJ<< CB@9M9A<S, 6>?RK9A<S E69FB6B= <A8<>4J<< < 
;6G>B6B= E<7A4?<;4J<< 6 CB@9M9A<< GCD46?9A<S (A4 M<F9 �#') < CB @9EFG; 

– D45BF4 74;B4A4?<;4FBD4 CDB8B?:49FES 6 LF4FAB@ D9:<@9. 
 

� ���'���/: 

1 �73>B>28B5;L CAB0=02;8205B ?>@>3 A@010BK20=8O A83=0;870F88 4;O 
2>74CE0 @01>G59 7>=K – 1 ���@.7.  

2 �A;8 =>@<0B82 8<55B 420 7=0G5=8O – 2 G8A;8B5;5 <0:A8<0;L=> @07>20O, 0 2 
7=0<5=0B5;5 – A@54=5A<5==0O ���, ?@54?@8OB85-873>B>28B5;L CAB0=02;8205B 
A@54=5A<5==CN ���. 

3 �@8 >BACBAB288 2 !0=�8� 4;O @01>G59 7>=K – ���@.7., 2<5AB> =8E 
CAB0=02;820NB 7=0G5=8O ��#�.  

4 �?F8>=0;L=> 2>7<>6=0 CAB0=>2:0 4@C38E ?>@>3>2 A@010BK20=8O. 

5 �;O A2O78 A �� 307>0=0;870B>@ 8<55B AB0=40@B=K9 8=B5@D59A RS-485.  



��!�-4% Ex 
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6 �=0;878@C5<K9 2>74CE 02B><0B8G5A:8 ?@>E>48B G5@57 @50:B82=CN ;5=BC 
E8<:0AA5BK© 2 D>B>3>;>2:5 A ?><>ILN 2AB@>5==>3> =0A>A0 A @0AE>4>< 0,5±0,1 ;/<8=. 

 

�4 B8<A J<>? <;@9D9A<S (900 E, 6D9@S J<>?4 GEF4AB6?9AB CB G@B?K4A<R CD< 
<;7BFB6?9A<<) 74;B4A4?<;4FBD 46FB@4F<K9E>< CDB<;6B8<F 45 <;@9D9A<= %F9> (B8AB %F9> 
<;@9DS9FES ;4 20 E). 

%D98A99 ;A4K9A<9 >BAJ9AFD4J<< 6D98AB7B 69M9EF64 6OK<E?S9FES CB HBD@G?9:  

 СED1 = ∑ (СFек�)n�=1 � , 

789 n – K<E?B <;@9D9A<= %F9> 6 900-E9>GA8AB@ J<>?9. 
�A4K9A<9 %ED 46FB@4F<K9E>< ;4C<EO649FES 6 C4@SFP CD<5BD4, CBE?9 K97B 

CDB<;6B8<FES 46FB@4F<K9E>4S CDBFS:>4 D94>F<6AB= ?9AFO A4 B8<A L47. 
 

� ���'���/: 

1 #AB0=>2;5==K9 0;3>@8B< 87<5@5=8O ?>72>;O5B >15A?5G820BL =5>1E>48<K9  
@5AC@A @01>BK @50:B82=>9 ;5=BK 2 >4=>9 E8<:0AA5B5© :@C3;>3>48G=> 2 

=5?@5@K2=>< @568<5. �0<5=0 @50:B82=>9 ;5=BK 2 E8<:0AA5B5© ?@>872>48BAO ?@8 
?>43>B>2:5 307>0=0;870B>@0 : ?>25@:5 (>48= @07 2 3>4). 

2  01>B0 307>0=0;870B>@0 2 @568<5, ?@52KH0NI5< CAB0=>2;5==K9 ?>@>3 
A@010BK20=8O A83=0;870F88, C<5=LH05B ?@>4>;68B5;L=>ABL M:A?;C0B0F88 @50:B82=>9 
;5=BK. 

 

12.4 #>43>B>2:0 : @01>B5  

#9D98 CB87BFB6>B= > Q>EC?G4F4J<< 74;B4A4?<;4FBD4 A9B5IB8<@B CDB69EF< 6A9LA<= 
BE@BFD 74;B4A4?<;4FBD4, CDB69D<FP A4?<K<9 C?B@5, @4D><DB6>< 6;DO6B;4M<FO, G598<FPES 
6 BFEGFEF6<< @9I4A<K9E><I CB6D9:89A<=. #DB69D<FP EBEFBSA<9 @BAF4:AB= >BDB5><, 

A4?<K<9 FD9M<A A9 8BCGEF<@B. �459?PAO9 66B8O A9 8B?:AO <@9FP @9I4A<K9E><I 
CB6D9:89A<=. 

#DB69EF< 6A9LA<= BE@BFD I<@>4EE9FO©, G598<FPES 6 99 J9?BEFABEF<: A9 8BCGE>49FES 
CB86<:ABEFP C4@SF< (touch memory), A9 8BCGE>49FES A4?<K<S FD9M<A, E>B?B6, CD<6B8SM<I 
> 89HBD@4J<< I<@>4EE9FO©, A4DGL9A<R 79D@9F<KABEF< <?< CD9CSFEF6GRM<9 E6B5B8AB@G 
C9D9@9M9A<R D94>F<6AB= ?9AFO, CDB69D<FP ?97>BEFP 6D4M9A<S 5B5<A. $94>F<6A4S ?9AF4 6 
I<@>4EE9F9© A9 8B?:A4 <@9FP D4;DO6B6, CB6D9:89A<=, C9D9>DGK<64A<=, ;4@SF<= < <;?B@B6, 
J69F 8B?:9A 5OFP D46AB@9DAO=, A9 8BCGEF<@B CBF9@A9A<9 D94>F<6AB= ?9AFO < 99 
89EFDG>J<<. �E?< CBF9@A9A<9 CDB<;BL?B 6 A4K4?9 D94>F<6AB= ?9AFO, A9B5IB8<@B 
C9D9@9EF<FP 99 6C9D98 8B D46AB@9DAB7B J69F4.  

#DB69EF< 6A9LA<= BE@BFD 5?B>4 C<F4A<S, CDB69D<FP A4 A4?<K<9 6@SF<A, FD9M<A < 
<AOI @9I4A<K9E><I CB6D9:89A<= >BDCGE4. #DB69D<FP EBEFBSA<9 LAGD4 C<F4A<S, 89D:4F9?S 
CD98BID4A<F9?S, >DG7?OI D4;N9@B6 A4 CD98@9F 6OS6?9A<S @9I4A<K9E><I CB6D9:89A<=.  

#DB69EF< 6A9LA<= BE@BFD >459?9= C<F4A<S < <AF9DH9=EAOI >459?9=:  
 – >459?P C<F4A<S A9 8B?:9A <@9FP @9I4A<K9E><I CB6D9:89A<= < CBD9;B6, E B8AB= 

EFBDBAO 8B?:9A 5OFP D4EC4SA >DG7?O= D4;N9@ YL16-2YC, E 8DG7B= EFBDBAO – E<A<= < 
>BD<KA96O= CDB6B84 E B5?G:9AAO@< >BAJ4@<. 

– >459?P <AF9DH9=EAO= A9 8B?:9A <@9FP @9I4A<K9E><I CB6D9:89A<= < CBD9;B6, E 
B8AB= EFBDBAO D4EC4SA >DG7?O= D4;N9@ YL16-8YC, E 8DG7B= – 869 6<FO9 C4DO: 

– >BD<KA96O= < >BD<KA96B-59?O= – %� (EGI<9 >BAF4>FO); 
– BD4A:96O= < BD4A:96B-59?O= – 6OIB8 «4-20 @A». 
 

 � ���'����: ?@8 ?5@2>< 70?CA:5 307>0=0;870B>@>2, 0 B0:65 ?@8 8E 
?>A;54CNI59 M:A?;C0B0F88 @5:><5=4C5BAO ?@>2>48BL ?5@8>48G5A:CN ?@>25@:C 
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@01>B>A?>A>1=>AB8 AB0F8>=0@=KE 307>0=0;870B>@>2 A ?><>ILN CAB@>9AB20 ?@>25@:8 
@01>B>A?>A>1=>AB8 (#� -4A), 40;55 #� -4A (A<. �@8;>65=85 �). 

 

12.5 #>@S4>: CAB0=>2:8 8 A=SB8S E8<:0AA5BO© 

12.5.1 'EF4AB6>4 I<@>4EE9FO© 

#9D98 GEF4AB6>B= I<@>4EE9FO© 6 CD<5BD A9B5IB8<@B G598<FPES, KFB D94>F<6A4S 
?9AF4 A4 5B5<A4I I<@>4EE9FO© A4FSAGF4. #D< A9B5IB8<@BEF<, B59EC9K<FP A4FS7 D94>F<6AB= 
?9AFO CGF9@ CB6BDBF4 BE< CD<ё@AB= 5B5<AO CB K4EB6B= EFD9?>9, 6;S6 86G@S C4?PJ4@< 
FBDJO BE< 6D4M9A<S CD<ё@AB= 5B5<AO CB B59 EFBDBAO >BDCGE4 I<@>4EE9FO©. 

�B A4K4?4 <;@9D9A<= E <ECB?P;B64A<9@ I<@>4EE9FO© HBFB7B?B6>4 A4IB8<FES 6 
BF>DOFB@ CB?B:9A<<. "EFBDB:AB 669EF< D94>F<6AGR ?9AFG I<@>4EE9FO© 6 CDBD9;P 
HBFB7B?B6>< < GEF4AB6<FP I<@>4EE9FG©. )<@>4EE9F4© 8B?:A4 DB6AB, 59; C9D9>BE4 < ?RHF4 
BC<D4FPES A4 D45BKGR CB69DIABEFP 74;B4A4?<;4FBD4. #D< A9B5IB8<@BEF< CDB69DAGFP 
>4FGL>< CD<9@AB= 545<AO I<@>4EE9FO© 8B EB6C489A<S EB L?<JB@ CD<5BD4. 

  

12.5.2 %ASF<9 I<@>4EE9FO© 

#9D98 EASF<9@ I<@>4EE9FO© A9B5IB8<@B BEF4AB6<FP <;@9D9A<S <?< 8B:84FPES <I 
B>BAK4A<S. #D< QFB@ HBFB7B?B6>4 K9D9; 2 E C9D9=89F 6 BF>DOFB9 CB?B:9A<9, < 5G89F 6<89A 
@<74RM<= ;9?9AO= E69FB8<B8. "EFBDB:AB <;6?9KP I<@>4EE9FG©, CD<?B:<6 GE<?<9 BFDO64 
CD<FS7<64A<S @47A<FB6. '?B:<FP I<@>4EE9FG© 6 C?4EF<>B6O= C4>9F < C?BFAB 97B ;4>DOFP. 

 

12.5.3 $9@BAF D94>F<6AB= ?9AFO 6 I<@>4EE9F9© 

� E?GK49 B5DO64 D94>F<6AB= ?9AFO A9B5IB8<@B E>?9<FP >BAJO ?9AFO E>BFK9@ <?< 
>4AJ9?SDE><@ >?99@->4D4A84LB@, CBE?9 K97B C9D986<AGFP E>?99AAGR K4EFP A4 CD<9@AGR 
5B5<AG I<@>4EE9FO©. #DB69D<FP E6B5B8AB9 C9D9@9M9A<9 ?9AFO 6DGKAGR CD< CB6BDBF9 BE< 
CD<9@AB= 5B5<AO CB K4EB6B= EFD9?>9.  

 

��������! !0<>AB>OB5;L=0O 70<5=0 @50:B82=>9 ;5=BK 2 E8<:0AA5B5© =5 
4>?CAB8<0.  

 

12.6 'AB0=>2:0 2> 27@O2>>?0A=>9 7>=5  
�4;B4A4?<;4FBDO ��!�-4% �I A9B5IB8<@B GEF4A46?<64FP 6 CB@9M9A<SI E 

F9@C9D4FGDB= A9 @9A99 +5 º% (D9>B@9A8G9FES 74;B4A4?<;4FBD GEF4A46?<64FP ?<5B 6 
BF89?PAB@ CB@9M9A<< A4 D45BK9@ EFB?9 6 7BD<;BAF4?PAB@ CB?B:9A<<, ?<5B 6 J9IB6OI 
GE?B6<SI 6 BF89?PAB@ A4EF9AAB@ L>4HG 6 69DF<>4?PAB@ CB?B:9A<<, ;4>D9C?9AAO= ;4 
EC9J<4?PAO9 >DBALF9=AO). 

� 74;B4A4?<;4FBDG A9B5IB8<@B CB869EF< 74;B6O9 >B@@GA<>4J<< (FDG5>G <; 
CB?<QF<?9A4 6OEB>B7B 846?9A<S 8I1,5 @@); 

– > LFGJ9DG «�)"�» 74;B4A4?<;4FBD4 8B FBK>< BF5BD4 CDB5O; 
– BF LFGJ9D4 «�/)"�» 74;B4A4?<;4FBD4 8B 59;BC4EAB7B @9EF4 BF6B84 

4A4?<;<DG9@OI 69M9EF6 (6OFS:A4S 69AF<?SJ<S < F.C.); 

– 8?S 6;DO6B;4M<FAB7B <ECB?A9A<S A9B5IB8<@B BF 74;B4A4?<;4FBD4 8B 5?B>4 
C<F4A<S CDB?B:<FP <AF9DH9=EAO9 >459?< < >459?< C<F4A<S.  

 

12.7 'AB0=>2:0 2> 27@O2>157>?0A=>9 7>=5 

!9B5IB8<@B GEF4AB6<FP 5?B> C<F4A<S 6 BF4C?<649@B@ <?< A9BF4C?<649@B@ 
CB@9M9A<<, 6 >BFBDB@ F9@C9D4FGD4 CB889D:<649FES A9 A<:9 +10 º% (D9>B@9A8G9FES 5?B> 
C<F4A<S GEF4AB6<FP ?<5B 6 BF89?PAB@ CB@9M9A<< A4 D45BK9@ @9EF9, ?<5B 6 J9IB6OI 
GE?B6<SI 6 BF89?PAB@ A4EF9AAB@ L>4HG 6 69DF<>4?PAB@ CB?B:9A<<, ;4>D9C?9AAO= ;4 
BF69DEF<S 6 >BDCGE9 5?B>4 C<F4A<S).  
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�?S @BAF4:4 5?B>4 C<F4A<S 69DF<>4?PAB A9B5IB8<@B EASFP E ?<J96B= EFBDBAO 5?B>4 
669DIG < 6A<;G ;4M<FAO9 A4>?48><, K9D9; >BDCGE ;4>D9C<FP 5?B> > EF9A9 < GEF4AB6<FP 
A4>?48>< A4 @9EFB. 

#B8>?RK<FP >459?P C<F4A<S > 74;B4A4?<;4FBDG, EB98<A<6 6OIB8AB= D4;N9@ 12 � 
5?B>4 C<F4A<S E 6IB8AO@ D4;N9@B@ «12 �/0,6 �» 74;B4A4?<;4FBD4 (E@. D<EGAB> 24 CB;. 5). 

!4;A4K9A<9 >BAF4>FB6 D4;N9@4 CD<6989AB A4 D<EGA>9 25. 

 

$<EGAB> 25 – !4;A4K9A<9 >BAF4>FB6 D4;N9@4 YL16-2PW/YC 

 

#B8>?RK<FP <AF9DH9=EAO= >459?P E 4A4?B7B6B7B FB>B6B7B 6OIB84 74;B4A4?<;4FBD4 
«$9?9 4-20 @�» > D4;N9@G «$9?9/4-20 @�» 5?B>4 C<F4A<S (E@. D<EGAB> 24 CB;. 4). %I9@4 
CB8>?RK9A<S D4;N9@4 YL16-8PW/YC CB>4;4A4 A4 D<EGA>9 26.  

 

 

$<EGAB> 26 – %I9@4 CB8>?RK9A<S D4;N9@4 YL16-8PW/YC 

 

%� «2» < «5» D4;N9@4 ;4@>AGFO CD< 6O>?RK9AAB@ CD<5BD9 < CD< CD96OL9A<< 
>BAJ9AFD4J<9= 6D98AB7B 69M9EF64 6 4A4?<;<DG9@B@ 6B;8GI9 CBDB7B6B7B ;A4K9A<S. 

#D< ;A4K9A<< <;@9D9AAB= >BAJ9AFD4J<< A<:9 CBDB7B6B= %� D4;B@>AGFES. 
#D< 464D<=AOI E<FG4J<SI 6 BFEGFEF6<< C<F4A<S 74;B4A4?<;4FBD4 %� «2» < «5» 

;4@>AGFES < 5G8GF ;4@>AGFO 8B CB84K< C<F4A<S A4 74;B4A4?<;4FBD. 
� #D<?B:9A<< � CD98EF46?9A4 EI9@4 EB98<A9A<S EF4J<BA4DAB7B 74;B4A4?<;4FBD4 E 

6;DO6B;4M<M9AAB7B <ECB?A9A<S (Ex) E 5?B>B@ C<F4A<S, GEF4AB6?9AAB7B 6B 6;DO6BBC4EAB= 
;BA9. 

#B869EF< > LF4FAB@G >459?R 5?B>4 C<F4A<S DB;9F>G 220 �, 50 �J. 

� D4;N9@G MS-XS9JK-2PW/YC «$9?9» 5?B>4 C<F4A<S (E@. D<EGAB> 24 CB;. 2) 
CB8>?RK<FP <ECB?A<F9?PAO9 GEFDB=EF64 (A4CD<@9D, 69AFE<EF9@4). !4;A4K9A<9 >BAF4>FB6 
D4;N9@4 MS-XS9JK-2PW/YC CD<6989AB A4 D<EGA>9 27. 
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$<EGAB> 27 – !4;A4K9A<9 >BAF4>FB6 D4;N9@4 MS-XS9JK-2PW/YC 

 

� 4A4?B7B6B@G D4;N9@G «4-20 @�» 5?B>4 C<F4A<S (E@. D<EGAB> 24 CB;. 1) CB8>?RK<FP 
6FBD<KAO= CD<5BD (E4@BC<E9J, <AHBD@4J<BAAB9 F45?B, < F. 8.). !4;A4K9A<9 >BAF4>FB6 
D4;N9@4 MS-XS8JK-2PW/YC CD<6989AB A4 D<EGA>9 28. 

 

 

$<EGAB> 28 – !4;A4K9A<9 >BAF4>FB6 D4;N9@4 MS-XS8JK-2PW/YC 

 

$4;N9@ «RS-485» (E@. D<EGAB> 22 CB;. 7) 74;B4A4?<;4FBD4 A9B5IB8<@ 8?S 
CB8>?RK9A<S > >B@CPRF9DG <AF9DH9=EAO@ >459?9@ <; >B@C?9>F4 CBEF46>< 8?S CDBE@BFD4 
84AAOI <; C4@SF< CD<5BD4 A4 @BA<FBD9 #� (CBEF46?S9FES E E9D6<EAO@ #" CB BF89?PAB@G 
;4>4;G). !4;A4K9A<9 >BAF4>FB6 D4;N9@4 MS-XS8JK-3PW/YC CD<6989AB A4 D<EGA>9 29. 

 

$<EGAB> 29 – !4;A4K9A<9 >BAF4>FB6 D4;N9@4 MS-XS8JK-3PW/YC 

 

12.8  >=B06=0S :>@>1:0 307>0=0;870B>@0 ��!�-4% �E 
 BAF4:A4S >BDB5>4 74;B4A4?<;4FBD4 ��!�-4% Ex CD98EF46?9A4 A4 D<EGA>9 30.  

�?S @BAF4:4 CDB6B8B6 A9B5IB8<@B BF:4FP, 86<:9A<9@ BF E95S, ;4:<@ 
EBBF69FEF6GRM97B CDB6B84 < 6EF46<FP B7B?9AAO= >BA9J CDB6B84, CBE?9 K97B ;4>DGF<FP 
>459?PAO9 66B8O < ;4>DOFP >DOL>G. �4;B4A4?<;4FBD 7BFB6 > D45BF9. 

�4;9@?9A<9 74;B4A4?<;4FBD4 A9B5IB8<@B CDB6B8<FP E <ECB?P;B64A<9@ CDB6B84 
E9K9A<9@ A9 @9A99 0,35 @@2. 
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$<EGAB> 30 – "5M<= 6<8 @BAF4:AB= >BDB5>< 74;B4A4?<;4FBD4 ��!�-4% �I 
12.9 #@>2545=85 87<5@5=89 A 8A?>;P7>20=85< 40BG8:>2 

�>?RK<FP 6<?>G 5?B>4 C<F4A<S 6 DB;9F>G. �D9@9AAB @<749F E69FB64S <A8<>4J<S, 
D45BF49F ;6G>B64S E<7A4?<;4J<S, 6>?RK49FES A4EBE < A4 8<EC?99 BFB5D4:49FES 
@B8<H<>4J<S 74;B4A4?<;4FBD4. 

 

+9D9; 1 E 

 

#DB<EIB8<F 6>?RK9A<9 74;B4A4?<;4FBD4, <89F CB87BFB6>4 E9AEBDB6 > D45BF9. 
#BE?9 @<AGFAB= CB87BFB6>< A4 8<EC?99 6OE69K<649FES D45BK99 @9AR 

74;B4A4?<;4FBD4: 

 

!4 C9D6B= EFDB>9 – A4;64A<9 4A4?<;<DG9@B7B 69M9EF64, 84?99 B5D4FAO= CBDB7B6O= 
BFEK9F 6D9@9A< (GEF4A46?<649FES 6 @9AR BF 0 8B 15 @<A), CD< >BFBDB@ 6EFDB9AAO= 84FK<> 
6OIB8<F A4 ABD@4?PAO= D9:<@ D45BFO. #D< 6OCGE>9 E CDB<;6B8EF64 GEF4AB6?9AB 14 @<A. 

!4 6FBDB= EFDB>9 – K<E?B6B9 ;A4K9A<9 <;@9D9AAB= >BAJ9AFD4J<< %ED. �OK<E?S9FES 
CB <;@9D9AAO@ %F9> ;4 1 E < B5AB6?S9FES A4 Q>D4A9 >4:8GR E9>GA8G. �4?99 98<A<JO 
<;@9D9A<S, 6 >BFBDOI <;@9DS9FES >BAJ9AFD4J<S. 

�A4?<;<DG9@O= 6B;8GI 46FB@4F<K9E>< CDBIB8<F K9D9; E<EF9@G 74;B6OI >4A4?B6 < 
CBEFGC49F > KG6EF6<F9?PAB@G Q?9@9AFG E9AEBD4 E CB@BMPR 6EFDB9AAB7B A4EBE4.  

� CD<5BD9 D94?<;B64A J<>?<K9E><= ECBEB5 BCD989?9A<S >BAJ9AFD4J<< <;@9DS9@B7B 
I<@<K9E>B7B 69M9EF64: 

4) CB?GK9A<9 Q?9>FD<K9E>B7B E<7A4?4 E 84FK<>B6 CB8 89=EF6<9@ I<@<K9E><I 
69M9EF6; 

5) CD9B5D4;B64A<9 CB?GK9AAOI Q?9>FD<K9E><I E<7A4?B6 6 >BAJ9AFD4J<R 
I<@<K9E>B7B 69M9EF64. 

�4;B4A4?<;4FBD, A9B5E?G:<649@O= 46FB@4F<K9E><, A9CD9DO6AB D45BF4RM<= 6 
F9K9A<< B8AB7B 7B84. � D4;N9@9 $9?9 4-20 @A 74;B4A4?<;4FBD4: ;A4K9A<9 FB>4 4 @A 
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EBBF69FEF6G9F AG?96B= >BAJ9AFD4J<< 4A4?<;<DG9@B7B 69M9EF64, ;A4K9A<9 FB>4 20 @A – 
>BAJG 8<4C4;BA4 <;@9D9A<S, ;A4K9A<9 FB>4 @9A99 4 @� E6<89F9?PEF6G9F B A9<ECD46ABEF< 
74;B4A4?<;4FBD4. 

� D4;N9@9 «$9?9» CD< BFEGFEF6<< C<F4A<S 74;B4A4?<;4FBD4 < 6 E?GK49, >B784 
K<E?B6B9 ;A4K9A<9 >BAJ9AFD4J<< CD96OL49F 1 #��D.;., 6>?RK4RFES E69FB64S <A8<>4J<S < 
;6G>B64S E<7A4?<;4J<S, >BAF4>FO D9?9 ;4@O>4RFES, 6>?RK49FES 6A9LASS 69AF<?SJ<S, 
CD<5BD CDB8B?:49F <;@9DSFP >BAJ9AFD4J<R < CBE?9 FB7B, >4> FB?P>B 6OCB?A<FES GE?B6<9 
%ED < 1 #��D.;., >BAF4>FO D4;B@>AGFES. 

 

12.10 #@>2545=85 87<5@5=89 =0 E8<:0AA5B0E© 

'EF4AB6<FP I<@>4EE9FG© 6 CD<5BD. 
#B8>?RK<FP 6<?>G 5?B>4 C<F4A<S > FB>G 220 �. #D< CB84K9 C<F4A<S ED45BF49F 

E69FB64S <A8<>4J<S < ;6G>B64S E<7A4?<;4J<S, 6>?RK<FES A4EBE < A4 8<EC?99 6OE69F<FES 
@B8<H<>4J<S 74;B4A4?<;4FBD4 < 69DE<S CDBL<6>< CD<5BD4.  

 

– +9D9; 1 E 6OE69F<FES E?98GRM99 B>AB 

 

– +9D9; 3 E, 9E?< I<@>4EE9F4© A9 GEF4AB6?9A4  

 

'EF4AB6<F9 I<@>4EE9FG© 

 

#D< A4:4F<< >ABC>< «Enter» CD<:<@ HBFB7B?B6>< CB8B:@9F D94>F<6AGR ?9AFG, 
CDB;6GK<F FBA4?PAO= E<7A4? < A4 8<EC?99 CBS6<FES BEAB6AB= Q>D4A <;@9D9A<=.  

 

789 NH3 – A4;64A<9 4A4?<;<DG9@B7B 69M9EF64; 
%F9> - ;A4K9A<9 F9>GM9= >BAJ9AFD4J<<; 
20 – ;A4K9A<9 #�� 84AAB7B ;47DS;ASRM97B 69M9EF64 6 @7/@3; 

%ED – ED98A99 ;A4K9A<9 >BAJ9AFD4J<< ;4 GED98A9AAO9 FD9I@<AGFAO9 C9D<B8O. 
�E?< I<@>4EE9F4© GEF4AB6?9A4 8B 6>?RK9A<S 74;B4A4?<;4FBD4, FB A4 8<EC?99 

46FB@4F<K9E>< 6OE69F<FES BEAB6AB= Q>D4A <;@9D9A<=. 
� CD<5BD9 D94?<;B64A J<>?<K9E><= ECBEB5 BCD989?9A<S >BAJ9AFD4J<< <;@9DS9@B7B 

I<@<K9E>B7B 69M9EF64: 
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4) CB?GK9A<9 Q?9>FD<K9E>B7B E<7A4?4 E 84FK<>B6 CB8 89=EF6<9@ I<@<K9E><I 
69M9EF6; 

5) CD9B5D4;B64A<9 CB?GK9AAOI Q?9>FD<K9E><I E<7A4?B6 6 >BAJ9AFD4J<R 
I<@<K9E>B7B 69M9EF64. 

�4;B4A4?<;4FBD, A9B5E?G:<649@O= 46FB@4F<K9E><, A9CD9DO6AB D45BF4RM<= 6 
F9K9A<< B8AB7B 7B84. � D4;N9@9 4-20 @A: ;A4K9A<9 FB>4 4 @A EBBF69FEF6G9F AG?96B= 
>BAJ9AFD4J<< 4A4?<;<DG9@B7B 69M9EF64, ;A4K9A<9 20 @A – >BAJG 8<4C4;BA4 <;@9D9A<=, 
;A4K9A<9 FB>4 @9A99 4 @� G>4;O649F A4 A9<ECD46ABEFP 74;B4A4?<;4FBD4.  

#D< A4?<K<< 6 6B;8GI9 >BAJ9AFD4J<< 6D98AOI 69M9EF6 6OL9 CBDB74 ED454FO64A<S 
A4 Q>D4A9 6O6B8<FES <AHBD@4J<S. 

                         

789 %F9> > 1 #��D.;. – <;@9D9AAB9 ;A4K9A<9 F9>GM9= >BAJ9AFD4J<< CD96OE<?B 
;A4K9A<9 >BAJ9AFD4J<< #��D.;.; 

 (5,1) – K<E?B6B9 ;A4K9A<9 <;@9D9AAB= >BAJ9AFD4J<< 6 @7/@3; 

 "EF4?BEP: 119 E9> – B5D4FAO= 86GI@<AGFAO= BFEK9F 6D9@9A<, CD< >BFBDB@ ;4@>AGFO 
$��� «%�» < 6>?RK9AO E69FB64S <A8<>4J<S < ;6G>B64S E<7A4?<;4J<S. 

+9D9; 2 @<A 6O>?RK4RFES E69FB64S <A8<>4J<S < ;6G>B64S E<7A4?<;4J<S, 
D4;@O>4RFES $��� «%�» < 6>?RK49FES >B@CD9EEBD. �;@9D9A<S A9 CDB6B8SFES, CD<5BD 
C9D9IB8<F 6 D9:<@ CDB8G6><. 

 

#DB<EIB8<F B8AB@<AGFAO= CDBJ9EE CDB8G6>< 74;B6B7B >4A4?4 74;B4A4?<;4FBD4. 
#BE?9 K97B CD<5BD 6B;6D4M49FES 6 D9:<@ <;@9D9A<S (BEAB6AB= Q>D4A). 

#B B>BAK4A<R CDB8G6>< CD<5BD 6B;6D4M49FES 6 D9:<@ <;@9D9A<= (BEAB6AB= Q>D4A). 
� E?GK49, 9E?< GE?B6<S, CD< >BFBDOI CDB<;BL?B CD96OL9A<9 #��D.;., A9 GEFD4A9AO, 

CD<5BD ;4H<>E<DG9F %F9> > 1 #��D.;., 6AB6P CDB<;B=89F ED454FO64A<9 $9?9 < CDBJ98GD4 
CB6FBD<FES 8B F9I CBD, CB>4 %F9> < 1 #��D.;..  

�;@9D9AAO9 %ED >4:8B7B D4;B6B7B J<>?4 <;@9D9A<S (3 @<A) @B7GF 5OFP ;4C<E4AO 6 
CDBFB>B? 6DGKAGR, ED98ASS >BAJ9AFD4J<S %ED >4:8B7B J<>?4 <;@9D9A<S (900 E) ;4ABE<FES 
6 C4@SFP 74;B4A4?<;4FBD4 46FB@4F<K9E><. 

#D< A9B5IB8<@BEF< 74;B4A4?<;4FBD @B:AB 6O>?RK<FP, 6OF4M<6 6<?>G <; DB;9F>< 
5?B>4 C<F4A<S. 

 

� ���'���/: 

1 �@8 2K:;NG5=88 307>0=0;870B>@0 2> 2@5<O F8:;0 87<5@5=8O (900 A) 
@50:B82=0O ;5=B0 >AB05BAO ?@860B>9 2 D>B>3>;>2:5; 

2 �@8 2K:;NG5=88 307>0=0;870B>@0 2 :>=F5 F8:;0 87<5@5=8O (2 <><5=B ?>4J5<0 
?@868<0 D>B>3>;>2:8) @50:B82=0O ;5=B0 >A2>1>6405BAO >B ?@868<0. 

 

12.11 $01>B0 A <5=R 

 �?S 6IB84 6 7?46AB9 @9AR, 4 F4>:9 8?S 6OIB84 <; D9:<@4 CDBE@BFD4 4DI<64 
<;@9D9A<=, <ECB?P;G9FES >B@5<A4J<S >ABCB> "Menu" < "Enter", CD<K9@ EA4K4?4 A9B5IB8<@B 
A4:4FP >ABC>G "Menu" < ;4F9@, G89D:<64S 99, A4:4FP >ABC>G "Enter".  
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�O5D4AAO= CGA>F @9AR ;4>?RK9A 6 G7?B6O9 E>B5>< "< >". #D< A4:4F<< >ABC>< 
"Enter" CDB<;6B8<FES J<>?<K9E><= C9D95BD CGA>FB6, 4 6OCB?A9A<9 6O5D4AAB7B CGA>F4 
CDB<;6B8<FES A4:4F<9@ >ABC>< "Menu". 

#GA>F @9AR «�4EE9F4» – <;@9D9A<S BEF4A46?<64RFES, ?9AF4 BE6B5B:849FES 

 

+9D9; 3 E 

 

$4;89? «#DBFS:>4 2 @@» – CDB86<:9A<9 D94>F<6AB= ?9AFO. 

$4;89? «!4@BF>4» – GEF4AB6>4 FB?M<AO E?BS A4@BF4AAB= D94>F<6AB= ?9AFO: 

 

� ���'����: 40==0O :><0=40 ?>72>;O5B A:>@@5:B8@>20BL @048CA 
2@0I5=8O @50:B82=>9 ;5=BK 2 ?@85<=>9 E8<:0AA5B5© 4;O @01>BK �� A F5;LN 
CAB0=>2:8 ;8=59=>3> ?5@5<5I5=8O @50:B82=>9 ;5=BK 2 1 <<, GB> ?>72>;O5B 

8A?>;L7>20BL @50:B82=CN ;5=BC 2 E8<:0AA5B5© 2 B5G5=85 >4=>3> 3>40. 

 

�O5BD CB?S – A4:4F<9 >ABC>< "Enter". 

$984>F<DB64A<9 ;A4K9A<S (<?< 6OCB?A9A<9 6O5D4AAB7B CGA>F4) – A4:4F<9 >ABC>< 

"Menu". 

�A4K9A<9 CB?S <;@9AS9FES 6 EFBDBAG G69?<K9A<S J<>?<K9E>< (CB >DG7G), CDBIB8S 
K9D9; @4>E<@4?PAB 8BCGEF<@B9. #D< G89D:<64A<< >ABC>< "Menu" ;A4K9A<9 G69?<K<649FES 
46FB@4F<K9E>< (79A9D<DGRFES 46FB@4F<K9E><9 A4:4F<S). 

«�6B8» – 6OIB8 E EBID4A9A<9@ D9;G?PF4FB6 D984>F<DB64A<S. 
«�OIB8» – 6OIB8 59; EBID4A9A<S D9;G?PF4FB6 D984>F<DB64A<S. 
#GA>F @9AR «�DI<6» – 6<8 ;4C<E< <;@9D9A<S: 
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789 11 / 06 / 17 – 84F4 <;@9D9A<S; 
15 : 22 : 29 – 6D9@S <;@9D9A<S; 
1 – AB@9D <;@9D9A<S (G69?<K<649FES 6 EFBDBAG G@9APL9A<S 84FO!); 
NH3 – <;@9DS9@B9 69M9EF6B; 
0.004 – >BAJ9AFD4J<S 6 @7/@3; 

"ED" – F<C <;@9D9A<S (ED98A99). 
$9;G?PF4F ED98A<I <;@9D9A<= ;4C<EO649FES 6 C4@SFP CB B>BAK4A<< 15-@<AGFAB7B 

J<>?4 <;@9D9A<=, D9;G?PF4F F9>GM97B <;@9D9A<S – CD< CD96OL9A<< GEF4AB6>< 
ED454FO64A<S >BAF4>FB6 D4;N9@4 «$9?9». �O5BD <;@9D9A<S 8?S CDBE@BFD4 BEGM9EF6?S9FES 
E CB@BMPR >ABCB> "Menu" (G@9APL9A<9 AB@9D4 <;@9D9A<S) < "Enter" (G69?<K9A<9 AB@9D4 
<;@9D9A<S). #D< G89D:4A<< B8AB= <; >ABCB> 79A9D<DGRFES 46FB@4F<K9E><9 A4:4F<S. 

�OIB8 <; D9:<@4 CDBE@BFD4 4DI<64 <;@9D9A<= BEGM9EF6?S9FES >B@5<A4J<9= >ABCB> 
"Menu" + "Enter". 

 

� ���'���/:  

1 �A;8 >?5@0B>@ 2 B5G5=85 60 A 2 @568<5 <5=N =5 ?@>872>48B =8:0:8E 
459AB289, 307>0=0;870B>@ 02B><0B8G5A:8 ?5@5E>48B 2 @568< 87<5@5=8O. 

2 � 020@89=>< @568<5, :>340 ! B5: > 1 ���@.7. 8 :>340 845B «� ��#���» @01>B0 
A <5=N 1;>:8@C5BAO. 

3 �@8 ?5@2>< 70?CA:5 307>0=0;870B>@>2, 0 B0:65 ?@8 8E ?>A;54CNI59 M:A?;C0B0F88 
@5:><5=4C5BAO ?@>2>48BL ?5@8>48G5A:CN ?@>25@:C @01>B>A?>A>1=>AB8 AB0F8>=0@=KE 
307>0=0;870B>@>2 A ?><>ILN CAB@>9AB20 ?@>25@:8 @01>B>A?>A>1=>AB8 (#� -4A), 40;55 
#� -4A (A<. �@8;>65=85 �). 
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13 '%&$"�%&�" � #$�!*�# $��"&/ ���"�!�����&"$� 
 "��(���*�� ��!�-4$� 

13.1 �07>0=0;870B>@ C=825@A0;P=O9 ��!�-4$� (?5@5=>A=>9) 

13.1.1 �=5H=89 284  
�A9LA<= 6<8 @B8<H<>4J<< ��!�-4$� (C9D9ABEAB=), D4;N9@O CB8>?RK9A<S < 

B5B;A4K9A<S CD98EF46?9AO A4 D<EGA>4I 31, 32, 33, 34. 

 

 

 

1 – FB64DAO= ;A4> 
2 – >ABC>< GCD46?9A<S 
3 – 8<EC?9= 
4 – @9EFB GEF4AB6>< C?B@5O 

5 – E69FB64S E<7A4?<;4J<S 
6 – @B8<H<>4J<S 74;B4A4?<;4FBD4 
 

 

 

 

$<EGAB> 31 – �<8 EC9D98< 

 

 

 

 

 

 

1 – LFGJ9D 8?S 6IB84 
4A4?<;<DG9@B= CDB5O 6B;8GI4 
2 – LFGJ9D 8?S 6OIB84 
4A4?<;<DG9@B= CDB5O 6B;8GI4 
 

 

 

 

 

  

$<EGAB> 32 – �<8 E69DIG 
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1 – CB8>?RK9A<9 C<F4A<S 12 � 

2 – ���/�/�� 74;B4A4?<;4FBD4 
3 – 6OIB8 «USB» 
 

 

 

 

 

  

$<EGAB> 33 – $4;N9@O CB8>?RK9A<S (6<8 EA<;G) 
 

  

 
 

1 - @4D><DB6>4 
2 - ;46B8E>B= AB@9D, 7B8 6OCGE>4 
 

 

 

 

 

 

 

$<EGAB> 34 – "5B;A4K9A<S 
 

13.1.2 �><?;5:B ?>AB02:8  

�B@C?9>F CBEF46>< 74;B4A4?<;4FBD4 ��!�-4$� (C9D9ABEAB7B) CD98EF46?9A 6 
F45?<J9 8. 

&45?<J4 8 

№ 
C/C !4<@9AB64A<9 <;89?<S �B?-6B 

1 �4;B4A4?<;4FBD GA<69DE4?PAO= ��!�-4$�  1 LF. 
2 �4DS8AB9 GEFDB=EF6B 8?S Li-Ion 4>>G@G?SFBD4 1 LF. 
3 �BA8 LF4FAO=, L=1600 @@ 1 LF. 
4 (<?PFD CO?96B= (#-1 1 LF. 
5 (<?PFD EBD5J<BAAO= (%-1 1 LF. 

 

� ���'���/:  

1 � :064><C 307>0=0;870B>@C ?>AB02;O5BAO M:A?;C0B0F8>==0O 
4>:C<5=B0F8O: ?0A?>@B, @C:>2>4AB2> ?> M:A?;C0B0F88, <5B>48:0 ?>25@:8 (>48= 

M:75<?;O@ =0 ?0@B8N 307>0=0;870B>@>2, >B?@02;O5<KE 2 >48= 04@5A. 
2 �> >B45;L=><C 70:07C ?>AB02;O5BAO <5B>48:0 87<5@5=89 =0 :>=:@5B=K9 

307>0=0;870B>@ A CG5B>< 480?07>=>2 87<5@5=89; =0:>?8B5;L A ?@>3@0<<=K< >15A?5G5=85< 
8 :015;5< 4;O ?>4:;NG5=8O 307>0=0;870B>@0 A ��. 

3 �> A>3;0A>20=8N A 873>B>28B5;5< 4;8=0 :015;59 <>65B 1KBL 87<5=5=0. 

4 �07>0=0;870B>@ <>65B 1KBL 4>C:><?;5:B>20= 40BG8:0<8 4;O 8=48:0F88 
<5B5>?0@0<5B@>2 (B5<?5@0BC@0, 402;5=85, 2;06=>ABL). 
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13.1.3 �;3>@8B< @01>BO  

�4;B4A4?<;4FBD ��!�-4$� CD98A4;A4K9A 8?S 46FB@4F<K9E>B7B B8AB6D9@9AAB7B 
<;@9D9A<S >BAJ9AFD4J<< 8B 6BEP@< 4A4?<;<DG9@OI 69M9EF6 6 6B;8GI9 6 8<4C4;BA9                        
0,5 #��E.-E. – 20 #��D.;.  

�4;B4A4?<;4FBD D94?<;G9F 46FB@4F<K9E>GR >4?<5DB6>G >4A4?B6 <;@9D9A<S, 
GEF4AB6>G <EIB8AOI GDB6A9= <;@9D9A<S E CB@BMPR H<?PFD4 EBD5J<BAAB7B (%-1, 

4A4?<F<K9E><9 CD9B5D4;B64A<S <;@9D9AAOI >BAJ9AFD4J<= 6 BED98A9AAO9 ;4 C9D<B8 
D97<EFD4J<< 84AAO9 <;@9D9A<=, 6O6B8 <;@9D9AAOI ;A4K9A<= >BAJ9AFD4J<< A4 8<EC?9=, #� 

< 6 C4@SFP CD<5BD4. 
� CD<5BD9 D94?<;B64A J<>?<K9E><= ECBEB5 BCD989?9A<S >BAJ9AFD4J<< 

4A4?<;<DG9@B7B I<@<K9E>B7B 69M9EF64: 
4) CB?GK9A<9 E<7A4?4 E 84FK<>B6 CB8 89=EF6<9@ I<@<K9E><I 69M9EF6; 
5) CD9B5D4;B64A<9 CB?GK9AAOI E<7A4?B6 6 >BAJ9AFD4J<R I<@<K9E>B7B 69M9EF64. 
�A4?<F<K9E>4S B5D45BF>4 <AHBD@4J<< CDB<;6B8<FES CGF9@: 

4) BED98A9A<S 84AAOI <;@9D9A<= ;4 <AF9D64? 6D9@9A< >BAFDB?S 6B;8GI4, A4K<A4S EB 
2-7B J<>?4 BCDBE4 84FK<>B6 8B 6OIB84 CD<5BD4 <; D9:<@4 <;@9D9A<S <?< 8B ;469DL9A<S 
GEF4AB6?9AAB7B <AF9D64?4 6D9@9A<; 

5) 6OK<E?9A<S CB >4:8B@G >4A4?G <;@9D9A<S BFABL9A<S ;A4K9A<S <;@9D9AAB= 
(BED98A9AAB=) >BAJ9AFD4J<< I<@<K9E>B7B 69M9EF64 > ABD@4F<6AB@G ;A4K9A<R #�� 8?S 
84AAB7B 69M9EF64; 

6) ED46A9A<S D4EEK<F4AAOI BFABL9A<= <;@9D9AAOI >BAJ9AFD4J<= > #�� E 
;484AAO@ CBDB74@ E<7A4?<;4J<< CB 4F@BEH9DAB@G 6B;8GIG (98<A<JO #��@.D.), CB 6B;8GIG 
D45BK9= ;BAO (98<A<JO #��D.;.). �A4K9A<S CBDB7B6 E<7A4?<;4J<< 6B;@B:AB GEF4AB6<FP 6 
?R5B@ 8<4C4;BA9 BF 0 8B 30 #�� E 8<E>D9FABEFPR 0,5 #��; 

7) C9D<B8<K9E>B= E@9AO (K9D9; 15 E) CB>4;4A<= <;@9D9AAOI (BED98A9AAOI) 
>BAJ9AFD4J<= A4 8<EC?99 74;B4A4?<;4FBD4; 

8) HBD@<DB64A<S EFDB>< BED98A9AAB= <AHBD@4J<< ;4 <AF9D64? A45?R89A<S 8?S 
;4C<E< 6 C4@SF< CD<5BD4 < 6O6B84 A4 6A9LA99 GEFDB=EF6B; 

9) A4>BC?9A<S 6 C4@SF< CD<5BD4 8B 999 EFDB> 84AAOI A45?R89A<= (BED98A9AAO9 
;A4K9A<S ;4 <AF9D64? A45?R89A<S CB 6E9@ <;@9DS9@O@ I<@<K9E><@ 69M9EF64@), C9D9ABE 
84AAOI A4 #� E CB@BMPR CDB7D4@@O GankRb; 

:) HBD@<DB64A<S EFDB>< ;4C<E< <AHBD@4J<<, 6O6B8<@B= <; C4@SF< CD<5BD4 A4 #� 
K9D9; D4;N9@ CBDF4 @<A<-USB 6 EF4A84DFAB@ HBD@4F9; 

;) B5D45BF>< 84AAOI 84FK<>B6 F9@C9D4FGDO, 846?9A<S < 6?4:ABEF< B>DG:4RM9= 
6B;8GLAB= ED98O < GDB6AS ;4DS84 <EFBKA<>4 C<F4A<S, HBD@<DB64A<9 EBB5M9A<= A4 Q>D4A 
8<EC?9S < E<7A4?4 CD989?PAB7B GDB6AS D4;DS84 <EFBKA<>4 C<F4A<S. 

 

!8AB5<0 M=5@3>?8B0=8O 307>0=0;870B>@0 

1A9D7BC<F4A<9 6E9I G;?B6 < E<EF9@ CD<5BD4 CDB<;6B8<FES BF 46FBAB@AB7B 
<EFBKA<>4 C<F4A<S A4CDS:9A<9@ 12 � < 9@>BEFPR 5,2 �K, ?<5B BF E9F< C9D9@9AAB7B FB>4 
220 � K9D9; ;4DS8AB9 GEFDB=EF6B. #D< QFB@ CDB<EIB8<F CB8;4DS8>4 <EFBKA<>4 C<F4A<S. 
%D98A<= FB>, CBFD95?S9@O= CD<5BDB@ 6 D45BK9@ D9:<@9 <;@9D9A<S, A9 CD96OL49F 0,5 � 
CD< F9@C9D4FGD9 B>DG:4RM9= ED98O +5 %, KFB B59EC9K<649F A9CD9DO6AGR D45BFG CD<5BD4 
59; CB8;4DS8>< <EFBKA<>4 C<F4A<S A9 @9A99 5 K. 

 

13.1.4 1:A?;C0B0F8>==O5 >3@0=8G5=8S  

�OCB?A9A<9 <;@9D9A<= A4 BF>DOFB@ 6B;8GI9 B7D4A<K9AB GEF4AB6?9AAO@< 
>?<@4F<K9E><@< GE?B6<S@<. 
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1 �0?@5I05BAO 8A?>;L7>20BL 307>0=0;870B>@ 4;O 87<5@5=8O :>=F5=B@0F89 
E8<8G5A:8E 25I5AB2, 70254><> ?@52KH0NI8E 25@E=89 ?@545; 7040==KE 

480?07>=>2 87<5@5=8O. �@8 ?@52KH5=88 :>=F5=B@0F89 87<5@O5<KE 25I5AB2, @02=KE            
20 ���@.7. 8 1>;55, 02B><0B8G5A:8 >B:;NG05BAO =0A>A 8 =0 48A?;55 ?>O2;O5BAO =04?8AL: 
«�K:;NG8B5 ?@81>@ 8 2K948B5 87 7>=K >?0A=>9 :>=F5=B@0F88». �;>:8@>2:0 ?@81>@0 
@01>B05B 2 B5G5=85 3 <8=. �@8 ?@52KH5=88 ?@54C?@548B5;L=>3> ?>@>30 1 ��� 
A>>B25BAB2CNI53> 480?07>=0 ?5@54 D>@<C;>9 :0=0;0 87<5@5=8O A>>B25BAB2CNI53> 
25I5AB20 =0 48A?;55 ?@81>@0 ?>O2;O5BAO A8<2>; «!». 

2 �5 A;54C5B 2K?>;=OBL 87<5@5=8O ?>A;5 ?>O2;5=8O 287C0;L=>9 8=D>@<0F88 > 
4>AB865=88 ?@545;L=>3> C@>2=O @07@O40 8AB>G=8:0 ?8B0=8O. 

 

13.1.5 #>43>B>2:0 : @01>B5  

#9D98 >4:8O@ 6OIB8B@ A4 B5N9>F (6OCB?A9A<9 <;@9D9A<=) A9B5IB8<@B: 
– CDB69D<FP GDB69AP ;4DS84 <EFBKA<>4 C<F4A<S CB CB>4;4A<S@ A4 Q>D4A9 8<EC?9S. 

!BD@4?PAB9 D45BK99 A4CDS:9A<9 EBBF69FEF6G9F 6-F< E97@9AF4@ 6 <A8<>4FBD9 GDB6AS ;4DS84 
4>>G@G?SFBD4.  <A<@4?PAB 8BCGEF<@B9 D45BK99 A4CDS:9A<9 4>>G@G?SFBD4 EBBF69FEF6G9F 
B8AB@G E97@9AFG <A8<>4FBD4 ;4DS84 (6D9@S D45BFO A9 5B?99 1 K). #D< A9B5IB8<@BEF< 
CDB<;69EF< CB8;4DS8>G 4>>G@G?SFBDB6, CB8>?RK<6 <EFBKA<> C<F4A<S K9D9; ;4DS8AB9 
GEFDB=EF6B > E9F< 220 � 8B CB?AB= ;4DS8><. 

#DBJ9EE ;4DS84 <EFBKA<>4 C<F4A<S <A8<J<DG9FES ;47BD4A<9@ E69FB6B7B <A8<>4FBD4; 
>D4EAO= – <89F ;4DS8, ;9?9AO= – ;4DS8>4 ;469DL9A4 (CB8;4DS8>4 <EFBKA<>4 C<F4A<S @B:9F 
CDB6B8<FPES < CD< 6>?RK9AAB@ 74;B4A4?<;4FBD9). 

– CDB69D<FP HGA>J<BA<DB64A<9 >4A4?B6 <;@9D9A<S CB 6O6B8G A4 Q>D4A 8<EC?9S 
>B?<K9EF6B B5A4DG:9AAOI 84FK<>B6 < >B?<K9EF6B ;484AAOI 69M9EF6. �<47ABEF<>4 
6OCB?AS9FES 46FB@4F<K9E>< < ;4A<@49F 10-15 E, CBE?9 K97B CDB<EIB8<F GEF4AB6>4 D9:<@B6 
84FK<>B6 (B5D4FAO= BFK9F). #D< CB?B:<F9?PAB@ D9;G?PF4F9 GEF4AB6>< A4 8<EC?99 
BFB5D4;<FES EC<EB> I<@<K9E><I HBD@G? 6E9I 4A4?<;<DG9@OI 69M9EF6. � E?GK49 A4DGL9A<S 
D45BFBECBEB5ABEF< >4A4?4 <;@9D9A<S A4 8<EC?99 6 EC<E>9 6@9EFB I<@<K9E>B= HBD@G?O 
>4A4?4 <;@9D9A<S 6OE69F<FES CDBK9D>. 

– CDB69EF< ?@>F54C@C CAB0=>2:8 =C;S H:0;O 74;B4A4?<;4FBD4: 
1) EB;84FP GE?B6<S 8?S A9CD<AG8<F9?PAB= CB84K< A4 LFGJ9D «�)"�» «GE?B6AB 

K<EFB7B» 6B;8GI4; 
2) CBE?9 CDB7D964 < D9:<@4 GEF4AB6>< 84FK<>B6, A45?R84S ;4 CB>4;4A<S@< 

>BAJ9AFD4J<< CF9> 6 BEAB6AB@ @9AR D9:<@4 @BA<FBD<A74, 8B:84FPES EF45<?PAOI 
CB>4;4A<= 6E9I 69M9EF6; 

3) A4:4FP >ABC>G "OK" 8?S C9D9IB84 6 D45BK99 @9AR, <ECB?P;GS >ABC>< "%FD9?>4 
6A<;" < "OK" C9D9=F< 6 «�B@4A8O», 6O5D4FP «'EF4AB6>4 AG?S» < A4:4FP "OK" 8?S 
;469DL9A<S CDBJ98GDO. #BE?9 84AAB= CDBJ98GDO 7D48G<DB6BKAO9 I4D4>F9D<EF<>< 6E9I 
69M9EF6 A4 6EFDB9AAOI 84FK<>4I >BDD9>F<DGRFES 6 EBBF69FEF6<< E GE?B6<S@<, 
EB;84649@O@< CB84K9= «GE?B6AB K<EFB7B» 6B;8GI4; 

4) 69DAGFPES 6 BEAB6AB9 @9AR D9:<@4 @BA<FBD<A74 8?S CDB69D>< 6OCB?A9AAB= 
CDBJ98GDO – CB>4;4A<S >BAJ9AFD4J<< 8B?:AO 5OFP EF45<?PAO, 4 45EB?RFAB9 ;A4K9A<9 A9 
8B?:AB CD96OL4FP A<:ARR 7D4A<JG <;@9DS9@B7B 8<4C4;BA4. � CDBF<6AB@ E?GK49 E?98G9F 
CB6FBD<FP BC<E4AAGR 6OL9 CDBJ98GDG. 

�E?< CB6FBDA4S CDBJ98GD4 GEF4AB6>< AG?S 6AB6P A9 84ёF :9?49@B7B D9;G?PF4F4 CB 
;A4K9A<S@ >BAJ9AFD4J<<, A9B5IB8<@B CDB<;69EF< BK<EF>G CA96@B>4A4?4, 8?S K97B 
GEF4AB6<FP A4 6IB8 74;B4A4?<;4FBD4 EBD5J<BAAO= H<?PFD (%-1, BEF46<FP CD<5BD 6B 
6>?RK9AAB@ EBEFBSA<< 6 D9:<@9 <;@9D9A<S (A @0AE>4><, =5 >BA>548=SS D8;PB@!) A4             
10 @<A. 1FB CB;6B?<F BK<EF<FP D45BKGR CB69DIABEFP 84FK<>B6 < EF45<?<;<DB64FP <I 
D45BFG. #BE?9 BK<EF>< A9B5IB8<@B 6AB6P CB6FBD<FP CDBJ98GDG GEF4AB6>< AG?S, 
CD9864D<F9?PAB BFEB98<A<6 H<?PFD (%-1 BF CD<5BD4. 
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– GEF4AB6<FP >4?9A84DP, K4EO 74;B4A4?<;4FBD4. �BDD9>F<DB6>4 6D9@9AAOI GEF4AB6B> 
6 C9D<B8 CB87BFB6>< CD<5BD4 < CD< 6OCB?A9A<< <;@9D9A<= CD98GE@BFD9A4 BC9D4FBDB@ 
E4@BEFBSF9?PAB, @B:9F CDB6B8<FPES E CB@BMPR CDB7D4@@O GankRb A4 #� (E@. 
#D<?B:9A<9 �), CB889D:4A<9 >4?9A84DS, K4EB6 6 CD<5BD9 CB889D:<649FES 6B 6>?RK9AAB@ 
< 6O>?RK9AAB@ EBEFBSA<SI < A9 ;46<E<F BF GDB6AS ;4DS84 <EFBKA<>4 C<F4A<S 
74;B4A4?<;4FBD4. 

– CDB69EF< CDB69D>G D45BFBECBEB5ABEF< 74;B4A4?<;4FBD4, CGF9@ ;4@9D4 D4EIB84 
<;@9DS9@B7B 6B;8GI4. #D< >4:8B@ 6>?RK9A<< A9B5IB8<@B 6O5D4FP ?R5B9 69M9EF6B <; 
GEF4AB6?9AAOI 6 CD<5BD < CDB69EF< J<>? <;@9D9A<=, CD9864D<F9?PAB CB8>?RK<6 DBF4@9FD 
> LFGJ9DG «�)"�». #B>4;4A<S D4EIB84 74;4 8B?:AO EBBF69FEF6B64FP 0,5±0,1 ?/@<A. 

 

� ���'���/: 

1 #AB0=>2:0 ?0@0<5B@>2 2@5<5=8 – ?> :><?LNB5@C 8;8 G5@57 <5=N ?@81>@0. 
2 �@8 >BACBAB288 703@O7=5=89 2>74CE0 2 <5AB5 E@0=5=8O ?@81>@0 8 

=>@<0;L=>< A>AB>O=88 53> 0::C<C;OB>@0, ?@81>@ A>E@0=O5B 3>B>2=>ABL : 87<5@5=8O< 2 
B5G5=85 =5 <5=55 48 G (B0:65 8 2 2K:;NG5==>< A>AB>O=88).  
 

13.1.6 %>45@60=85 8 DC=:F8>=0; <5=R 

%B89D:4A<9 < HGA>J<BA4? @9AR BFB5D4:9A 6 F45?<J9 9. #D< 6>?RK9A<< 
74;B4A4?<;4FBD4 A4 8<EC?99 CBS6<FES EF4DFB6O= Q>D4A. 

&45?<J4 9 

!4<@9AB64A<9 < HGA>J<BA4? @9AR �A8<>4J<S A4 8<EC?99 

!B0@B>2K9 M:@0=  

#BE?9 6>?RK9A<S 74;B4A4?<;4FBD4, CDB;6GK<F 
FBA4?PAO= E<7A4?, CBS6<FES @B8<H<>4J<S 
74;B4A4?<;4FBD4  

 

 

 

Э:@0= @568<0 4803=>AB8:8 

+9D9; 3 E A4 Q>D4A9 8<EC?9S 6OE69K<649FES 84F4 < 
6D9@S, EBB5M9A<9 CD<5BD4 B D9;G?PF4F4I 
8<47ABEF<DB64A<S >B?<K9EF64 >4A4?B6 <;@9D9A<S A4 
6EFDB9AAOI 84FK<>4I. 
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#DB8B?:9A<9 F45?<JO 9 

!4<@9AB64A<9 < HGA>J<BA4? @9AR �A8<>4J<S A4 8<EC?99 

Э:@0= @568<0 CAB0=>2:8 40BG8:>2 

+9D9; 3 E A4 Q>D4A9 8<EC?9S 6OE69F<FES GDB69AP 
;4DS84 4>>G@G?SFBD4 < B5D4FAO= BFEK9F 6D9@9A< 
A4EFDB=>< D9:<@B6 6EFDB9AAOI 84FK<>B6. �4AAO= 
D9:<@ @B:AB CDBCGEF<FP, A4:46 >ABC>G ""�", < 
6O5D4FP «�4» < CD<5BD C9D9=89F 6 D9:<@ B:<84A<S 
;4CGE>4 <;@9D9A<=. #9D98 CDB6989A<9@ <;@9D9A<= 
GEF4AB6>G D9:<@B6 84FK<>B6 BF@9ASFP A9?P;S! 
#B B>BAK4A<< GEF4AB6>< D9:<@B6 84FK<>B6 

74;B4A4?<;4FBD 46FB@4F<K9E>< C9D9IB8<F 6 D9:<@ 
@BA<FBD<A74 (BEAB6AB9 @9AR). 

 

Э:@0= >A=>2=>3> <5=N 2 @568<5 <>=8B>@8=30 

– 6 69DIA9= EFDB>9 BFB5D4:9AO  
$���  $��"&//$���  �� �$�!��/ 
'$"��!0 ��$3�� ���' '�3&"$� 

– A<:9 >B?BA>4 I<@<K9E><I HBD@G? 
4A4?<;<DG9@OI 69M9EF6, EFB?5<> F9>GM<I ;A4K9A<= 
>BAJ9AFD4J<= < EFB?5<> GED98A9AAOI ;A4K9A<= 
>BAJ9AFD4J<= (CBE?98A<= 6 D9:<@9 @BA<FBD<A74 A9 
D45BF49F); 
– A4 A<:A9= EFDBK>9 CB>4;4A<S <;@9D9AAOI 

F9@C9D4FGDO, 846?9A<S < 6?4:ABEF< (BCJ<BA4?PAB). 
�4AAO9 B5AB6?SRFES >4:8GR E9>GA8G. 

 

Э:@0= @01>G53> <5=N   

%FD9?>B= 6A<; CDB<EIB8<F 6O5BD D4;89?4 @9AR, 
>ABC>B= ""�" CB8F69D:89A<9 6O5D4AAB7B 89=EF6<S. 

 

 

Э:@0= <5=N «������Ы»  

«�;@9D9A<9» – ;4CGE>49F CDBJ9EE <;@9D9A<S 6 DGKAB@ 
D9:<@9. 
#B <EF9K9A<< 10 E C9D64S >B?BA>4 J<HD 

CB8E69K<649FES F9@AO@ J69FB@ – QFB GED98A9AAO9 
;A4K9A<S >BAJ9AFD4J<= ;4 C9D6B9 <;@9D9A<9. 1F< 
;A4K9A<S C9D9IB8SF 6B 6FBDGR >B?BA>G. #D<5BD 
CDB8B?:49F D45BF4FP 6 D9:<@9 @BA<FBD<A74 (F9>GM<9 
;A4K9A<S >BAJ9AFD4J<=). �E?< G89D:<64FP >ABC>G 
CDB>DGF>< (EFD9?>4) CD<5BD CB6FBD<F A4 Q>D4A9 
ED98A<9 ;A4K9A<S C9D6B7B (>4:8B7B CBE?98A97B) 
<;@9D9A<S. 
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#DB8B?:9A<9 F45?<JO 9 

!4<@9AB64A<9 < HGA>J<BA4? @9AR �A8<>4J<S A4 8<EC?99 

�?S CDB6989A<S 6FBDB7B (CBE?98GRM97B) 
<;@9D9A<S >ABC>B= ""�" A9B5IB8<@B 6O=F< <; 
D9:<@4 @BA<FBD<A74, 6O5D4FP @9AR «�B@4A8O» < 
84?99 @9AR «�;@9D9A<S». #BE?9 >4:8B7B <;@9D9A<S 6 
CD46B= >B?BA>9 ;A4K9A<S GED98A9AAOI >BAJ9AFD4J<= 
5G89F @9ASFPES, @9AS9FES < AB@9D <;@9D9A<S. 
�?S C9D9IB84 6 D45BK99 @9AR A9B5IB8<@B A4:4FP 
""�". 

«!9CD9D. J<>?» – ;4CGE>49F D9:<@ <;@9D9A<= 6 
A9CD9DO6AB@ J<>?9, E 6B;@B:ABEFPR GEF4AB6><:  
8?<F9?PABEF< BFK9F4, >B?<K9EF64 BFEK9FB6, 6O5BD 
6B;@B:ABEF< 46FBEBID4A9A<S, 6O5BD 6B;@B:ABEF< 
EBID4A9A<S BFK9FB6 <;@9D9A<=. 
«%5DBE ED. ;A4K.» – E5DBE ED98A<I ;A4K9A<= 
<;@9D9AAOI >BAJ9AFD4J<=. !B@9D <;@9D9A<= 
B5AG?S9FES. #D<5BD CDB8B?:49F D45BF4FP 6 D9:<@9 
@BA<FBD<A74. 
«�4C<EP ED. ;A4K.» – CDB<;6B8<FES ;4C<EP ED98A<I 
;A4K9A<=, <;@9D9AAOI >BAJ9AFD4J<S.  

 «'EF4AB6>4 AG?S» – >ABC>B= "OK" CDB<;6B8<FES 
>BDD9>F<DB6>4 7D48G<DB6BKAOI I4D4>F9D<EF<> (E@. C. 
13.1.5 «#B87BFB6>4 > D45BF9»). 

 

Э:@0= <5=N «��!" ����»  

«$9:<@ D45BFO» - 6O5BD D9:<@4 <;@9D9A<= 
A9B5IB8<@O= BC9D4FBDG:  
«�E9 69M9EF64» – B8AB6D9@9AAB9 <;@9D9A<9 

>BAJ9AFD4J<< CB 6E9@ 69M9EF64@, GEF4AB6?9AAO@ 6 
CD<5BD9;  
«B8AB 69M9EF6B» – <;@9D9A<9 >BAJ9AFD4J<< CB 

B8AB@G 6O5D4AAB@G 69M9EF6G. 
«#4D4@9FDO» – GEF4AB6>4 BEAB6AOI C4D4@9FDB6 

D45BFO CD<5BD4: 6D9@S CDB7D964 (BF 1 8B 15 @<A), 

98<A<J4 CBDB74 (#��@.D., #��D.;.), 69?<K<A4 CBDB74. 
«�4F4/6D9@S» – GEF4AB6>4 84FO < 6D9@9A<. 

  

Э:@0= <5=N «!������/»  

«#BE?98. A9CD. <;@9D.» – BFB5D4:49F E6989A<S B 
CBE?98A9@ A9CD9DO6AB@ <;@9D9A<< >BAJ9AFD4J<< 
69M9EF6: 8?<F9?PABEFP BFEK9F4, >B?<K9EF6B BFEK9FB6, 
6D9@S <;@9D9A<=. 
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#DB8B?:9A<9 F45?<JO 9 

!4<@9AB64A<9 < HGA>J<BA4? @9AR �A8<>4J<S A4 8<EC?99 

Э:@0= <5=N «� %��» 

«�4C<E9=: 000» – E6989A<S B >B?<K9EF69 ;4C<E9= 6 
C4@SF< CD<5BD4. 
«�4C<EP: «01» – 6O5D4AA4S CB?P;B64F9?9@ ;4C<EP B 
CDB6989AAB@ <;@9D9A<<. 
«"K<EF<FP 4DI<6» – 6B;@B:ABEFP BK<EF>< 4DI<64 
CD<5BD4. 
«'84?<FP CBE?98ARR» – 6B;@B:ABEFP G84?9A<S 

CBE?98A9= ;4C<E< B5 <;@9D9A<<. 
 

 

13.1.7 #@>2545=85 87<5@5=89  

#BE?9 CDB69D>< D45BFBECBEB5ABEF< 74;B4A4?<;4FBD4, CDB69D>< GDB6AS ;4DS84 
4>>G@G?SFBD4, GEF4AB6>< 84FK<>B6 < B>BAK4A<S CDBJ98GDO 8<47ABEF<>< >4A4?B6 
74;B4A4?<;4FBD 46FB@4F<K9E>< C9D9IB8<F 6 D9:<@ @BA<FBD<A74, 84AAO9 B5 <;@9D9AAOI 
>BAJ9AFD4J<SI B5AB6?SRFES >4:8GR E9>GA8G. 

� ;46<E<@BEF< BF GE?B6<= BC9D4FBD 6O5<D49F EBBF69FEF6GRM<= D9:<@ D45BFO: 
;4CGE> <;@9D9A<= 6 DGKAB@ D9:<@9, ?<5B ;4CGE> <;@9D9A<= 6 A9CD9DO6AB@ D9:<@9. 

#D< 6O5BD9 <;@9D9A<= 6 DGKAB@ D9:<@9, 6D9@S <;@9D9A<= EBEF46?S9F 10 E, CBE?9 
QFB7B C9D64S >B?BA>4 J<HD CB8E69K<649FES F9@AO@ J69FB@ – QFB GED98A9AAO9 ;A4K9A<S 
>BAJ9AFD4J<= ;4 C9D6B9 <;@9D9A<9. 1F< ;A4K9A<S C9D9IB8SF 6B 6FBDGR >B?BA>G. #D<5BD 
CDB8B?:49F D45BF4FP 6 D9:<@9 @BA<FBD<A74 (F9>GM<9 ;A4K9A<S >BAJ9AFD4J<=). �E?< 
G89D:4FP >ABC>G "EFD9?>4" CD<5BD CB6FBD<F A4 Q>D4A9 ED98A<9 ;A4K9A<S C9D6B7B (>4:8B7B 
CBE?98A97B) <;@9D9A<S. 

�?S CDB6989A<S 6FBDB7B (CBE?98GRM97B) <;@9D9A<S A9B5IB8<@B CB6FBD<FP 
CDBJ98GDG 6O5BD4 D9:<@4 D45BFO 74;B4A4?<;4FBD4. #BE?9 >4:8B7B <;@9D9A<S 6 CD46B= 
>B?BA>9 ;A4K9A<S GED98A9AAOI >BAJ9AFD4J<= 5G89F @9ASFPES, @9AS9FES < AB@9D <;@9D9A<S. 

#D< 6O5BD9 <;@9D9A<= 6 A9CD9DO6AB@ D9:<@9, BC9D4FBD GEF4A46?<649F 
I4D4>F9D<EF<>< <;@9D9A<= (8?<F9?PABEFP, >B?<K9EF6B BFEK9FB6, D9:<@O EBID4A9A<S) CBE?9 
QFB7B CD<5BD CDB<;6B8<F A9CD9DO6AO9 <;@9D9A<S 6 F9K9A<9 GEF4AB6?9AAB7B 6D9@9AAB7B 
<AF9D64?4.  

#D< CD96OL9A<< <;@9D9AAB= (BED98A9AAB=) >BAJ9AFD4J<< GEF4AB6?9AAB7B 6 
CD<5BD9 CBDB74 6>?RK49FES E69FB64S < ;6G>B64S E<7A4?<;4J<S. 

#D< CD96OL9A<< CD98GCD98<F9?PAB7B CBDB74 1 #�� EBBF69FEF6GRM97B 8<4C4;BA4 
C9D98 HBD@G?B= >4A4?4 <;@9D9A<S EBBF69FEF6GRM97B 69M9EF64 A4 8<EC?99 CD<5BD4 
CBS6?S9FES E<@6B? «!». 

#D< A9B5IB8<@BEF< CD9>D4M9A<9 <;@9D9A<= 6 D9:<@9 A9CD9DO6AO9 <;@9D9A<S (8?S 
CB?GK9A<S @9APL97B <AF9D64?4 BED98A9A<S) 6OCB?AS9FES BC9D4FBDB@ 6DGKAGR >ABC>B= 
""�". 

� C4@SF< CD<5BD4 EBID4ASRFES CBE?98A<9 BED98A9AAO9 ;A4K9A<S ;4 <AF9D64? 
A45?R89A<S CB 6E9@ <;@9DS9@O@ I<@<K9E><@ 69M9EF64@ 6DGKAGR K9D9; CGA>F @9AR 
«�B@4A8O»/ «�4C<EP ED. ;A4K.». 

#9D984K4 84AAOI <;@9D9A<=, A4>BC?9AAOI 6 C4@SF< CD<5BD4 ;4 CDB8B?:<F9?PAO= 
C9D<B8 A45?R89A<= (8B 999 ;A4K9A<= >BAJ9AFD4J<=) A4 C9DEBA4?PAO= >B@CPRF9D, 
CDB<;6B8<FES E CB@BMPR CDB7D4@@O GankRb. �B;@B:9A CDBE@BFD CDB6989AAOI 
<;@9D9A<=, A4IB8SM<IES 6 C4@SF< 74;B4A4?<;4FBD4 6 @9AR «�DI<6». 

#D< B>BAK4A<< CDB6989A<S <;@9D9A<= 74;B4A4?<;4FBD 6O>?RK49FES FG@5?9DB@ 

���/�/��.  
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13.2 �07>0=0;870B>@ C=825@A0;P=O9 ��!�-4$� (AB0F8>=0@=O9) 

13.2.1 �=5H=89 284  
�A9LA<= 6<8 @B8<H<>4J<< ��!�-4$�, D4;N9@O CB8>?RK9A<S < B5B;A4K9A<S 

CD98EF46?9AO A4 D<EGA>4I 35, 36, 37. 

 

 

 

1 – FB64DAO= ;A4> 
2 – >ABC>< GCD46?9A<S 
3 – 8<EC?9= 
4 – @9EFB GEF4AB6>< C?B@5O 

5 – @B8<H<>4J<S 74;B4A4?<;4FBD4 
6 – ���/�/�� 74;B4A4?<;4FBD4 
 

 

  

$<EGAB> 35 – �<8 EC9D98< 

 

 

 

 

 

1 - D4;N9@ 8?S CB8>?RK9A<S 
C<F4A<S «12 �» 
2 - D4;N9@ «RS-485» 
3 - 6OIB8 «USB» 
4 - LFGJ9D «�/)"�» 8?S 6OIB84 
4A4?<;<DG9@B= CDB5O 

5 - LFGJ9D «�)"�» 8?S 6IB84 
4A4?<;<DG9@B= CDB5O < H<?PFD 
CO?96B= 

 

 

 

$<EGAB> 36 – $4;N9@O CB8>?RK9A<S 
 

 
 

 

1 - @4D><DB6>4 
2 - ;46B8E>B= AB@9D, 7B8 6OCGE>4 
 

 

 

 

 

 

$<EGAB> 37 – "5B;A4K9A<S 
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13.2.2 �><?;5:B ?>AB02:8  

�B@C?9>F CBEF46>< 74;B4A4?<;4FBD4 ��!�-4$� (EF4J<BA4DAB7B) CD98EF46?9A 6 
F45?<J9 10. 

&45?<J4 10 

№ 
C/C !4<@9AB64A<9 <;89?<S �B?-6B 

1 �4;B4A4?<;4FBD GA<69DE4?PAO= ��!�-4$�  1 LF. 
2 �459?P E9F96B= 1 LF. 
3 �459?PA4S K4EFP D4;N9@4 MS-XS8JK-2P/Y (12 �) * 1 LF. 
4 �459?PA4S K4EFP D4;N9@4 MS-XS8JK-3P/Y (RS-485) 2 LF. 
5 �D9C9:AO= >B@C?9>F* 1 LF. 
6 (<?PFD EBD5J<BAAO= (%-1* 1 LF. 
7 (<?PFD CO?96B=* 1 LF. 

* #BEF46?S9FES BCJ<BA4?PAB 
 

� ���'���/:  

1 � :064><C 307>0=0;870B>@C ?>AB02;O5BAO M:A?;C0B0F8>==0O 
4>:C<5=B0F8O: ?0A?>@B, @C:>2>4AB2> ?> M:A?;C0B0F88, <5B>48:0 ?>25@:8 (>48= 

M:75<?;O@ =0 ?0@B8N 307>0=0;870B>@>2, >B?@02;O5<KE 2 >48= 04@5A). 
2 �> >B45;L=><C 70:07C ?>AB02;O5BAO <5B>48:0 87<5@5=89 =0 :>=:@5B=K9 

307>0=0;870B>@ A CG5B>< 480?07>=>2 87<5@5=89; ?@>3@0<<=>5 >15A?5G5=85, 2 B>< G8A;5 A 
2>7<>6=>ABLN 2K40G8 40==KE ?> 8=B5@D59AC RS-485 2 AB0=40@B=>< ?@>B>:>;5 MODBUS 

RTU, 8=B5@D59A=K9 :015;L. 
3 �> A>3;0A>20=8N A 873>B>28B5;5< 4;8=0 :015;59 <>65B 1KBL 87<5=5=0. 
4 �07>0=0;870B>@ <>65B 1KBL 4>C:><?;5:B>20= 40BG8:0<8 4;O 8=48:0F88 

<5B5>?0@0<5B@>2 (B5<?5@0BC@0, 402;5=85, 2;06=>ABL). 
   

13.2.3 �;3>@8B< @01>BO  

�4;B4A4?<;4FBD GA<69DE4?PAO= ��!�-4$� EF4J<BA4DAO= CD98A4;A4K9A 8?S 
46FB@4F<K9E>B7B B8AB6D9@9AAB7B <;@9D9A<S >BAJ9AFD4J<< 8B 6BEP@< 4A4?<;<DG9@OI 
69M9EF6 6 6B;8GI9 6 8<4C4;BA9 0,5 #��E.-E. – 20 #��D.;.  

#D98EF46?S9F EB5B= 46FB@4F<K9E><= EF4J<BA4DAO= CD<5BD A9CD9DO6AB7B 89=EF6<S 
E CD<AG8<F9?PAB= CB84K9= 4A4?<;<DG9@B7B 6B;8GI4. 

�4;B4A4?<;4FBD D94?<;G9F 46FB@4F<K9E>GR >4?<5DB6>G >4A4?B6 <;@9D9A<S, 
GEF4AB6>G <EIB8AOI GDB6A9= <;@9D9A<S E CB@BMPR H<?PFD4 EBD5J<BAAB7B (%-1, 6O6B8 
<;@9D9AAOI F9>GM<I ;A4K9A<= >BAJ9AFD4J<= A4 8<EC?9= < #�. 

�4;B4A4?<;4FBD <@99F EB5EF69AAB9 4EC<D4J<BAAB9 GEFDB=EF6B, BEGM9EF6?SRM99 
CB86B8 > 84FK<>4@ 4A4?<;<DG9@OI 69M9EF6 <; 6B;8GI4. 

� CD<5BD9 D94?<;B64A J<>?<K9E><= ECBEB5 BCD989?9A<S >BAJ9AFD4J<< 
4A4?<;<DG9@B7B I<@<K9E>B7B 69M9EF64: 

4) CB?GK9A<9 E<7A4?4 E 84FK<>B6 CB8 89=EF6<9@ I<@<K9E><I 69M9EF6; 
5) CD9B5D4;B64A<9 CB?GK9AAOI E<7A4?B6 6 >BAJ9AFD4J<R I<@<K9E>B7B 69M9EF64. 
�A4?<F<K9E>4S B5D45BF>4 <AHBD@4J<< CDB<;6B8<FES CGF9@: 

4) 6OK<E?9A<S CB >4:8B@G >4A4?G <;@9D9A<S BFABL9A<S ;A4K9A<S <;@9D9AAB= 
>BAJ9AFD4J<< I<@<K9E>B7B 69M9EF64 > ABD@4F<6AB@G ;A4K9A<R #�� 8?S 84AAB7B 
69M9EF64; 



��!�-4$� 

72  �9DE<S 4 

5) ED46A9A<S D4EEK<F4AAOI BFABL9A<= <;@9D9AAOI >BAJ9AFD4J<= > #�� E 
;484AAO@ CBDB74@ E<7A4?<;4J<< CB 4F@BEH9DAB@G 6B;8GIG (98<A<JO #��@.D.), CB 6B;8GIG 
D45BK9= ;BAO (98<A<JO #��D.;.);  

6) HBD@<DB64A<S EFDB>< <AHBD@4J<<, 6O6B8<@B= A4 Q>D4A CD<5BD4 < Q>D4A #� K9D9; 
D4;N9@ CBDF4 @<A<-USB 6 EF4A84DFAB@ HBD@4F9; 

7) B5D45BF>< 84AAOI 84FK<>B6 F9@C9D4FGDO, 846?9A<S < 6?4:ABEF< B>DG:4RM9= 
6B;8GLAB= ED98O < GDB6AS ;4DS84 <EFBKA<>4 C<F4A<S, HBD@<DB64A<9 EBB5M9A<= A4 Q>D4A 
8<EC?9S < E<7A4?4 CD989?PAB7B GDB6AS D4;DS84 <EFBKA<>4 C<F4A<S. 

 

!8AB5<0 M=5@3>?8B0=8O 307>0=0;870B>@0 

1A9D7BC<F4A<9 6E9I G;?B6 < E<EF9@ CD<5BD4 CDB<;6B8<FES BF 46FBAB@AB7B 
<EFBKA<>4 C<F4A<S A4CDS:9A<9@ 12 �, ?<5B BF E9F< C9D9@9AAB7B FB>4 220 � K9D9; ;4DS8AB9 
GEFDB=EF6B. #D< QFB@ CDB<EIB8<F CB8;4DS8>4 <EFBKA<>4 C<F4A<S. %D98A<= FB>, 
CBFD95?S9@O= CD<5BDB@ 6 D45BK9@ D9:<@9 <;@9D9A<S, A9 CD96OL49F 0,5 � CD< 
F9@C9D4FGD9 B>DG:4RM9= ED98O +5 %, KFB B59EC9K<649F A9CD9DO6AGR D45BFG CD<5BD4 59; 
CB8;4DS8>< <EFBKA<>4 C<F4A<S A9 @9A99 5 K. 

 

13.2.4 'AB0=>2:0 8 <>=B06   
#B@9M9A<9 8?S GEF4AB6>< 74;B4A4?<;4FBD4 8B?:AB 5OFP 6;DO6B59;BC4EAO@. �B;8GI 

CB@9M9A<S A9 8B?:9A EB89D:4FP >BDDB;<BAAB-4>F<6AOI CD<@9E9=. �4;B4A4?<;4FBD 8B?:9A 
5OFP ;4M<M9A BF @9EFAOI C9D97D96B6, Q?9>FDB@47A<FAOI CB?9= < 6<5D4J<=. 

#D< 6O5BD9 @9EF4 GEF4AB6>< A9B5IB8<@B GK<FO64FP E?98GRM99: 
– @9EFB GEF4AB6>< 74;B4A4?<;4FBD4 8B?:AB B59EC9K<64FP G8B5AO9 GE?B6<S 8?S 

B5E?G:<64A<S < 89@BAF4:4; 
– F9@C9D4FGD4 < BFABE<F9?PA4S 6?4:ABEFP B>DG:4RM97B 6B;8GI4 8B?:AO 

EBBF69FEF6B64FP ;A4K9A<S@, G>4;4AAO@ 6 F9IA<K9E><I I4D4>F9D<EF<>4I; 
– ED984, B>DG:4RM4S 74;B4A4?<;4FBD, A9 8B?:A4 EB89D:4FP CD<@9E9=, 6O;O64RM<I 

>BDDB;<R 97B 89F4?9=.  
!4CDS:9AABEFP Q?9>FDB@47A<FAOI CB?9=, 6O;64AA4S 6A9LA<@< <EFBKA<>4@< 

C9D9@9AAB7B FB>4 K4EFBFB= 50 �J, A9 8B?:A4 CD96OL4FP 400 �/@, CBEFBSAAB7B FB>4 –              
80 �/@. 

�BAEFDG>J<S 74;B4A4?<;4FBD4 CB;6B?S9F BEGM9EF6?SFP A469EAB= @BAF4: >BDCGE4 A4 
Din-D9=>9 <; >B@C?9>F4 CBEF46><. $45BK99 CB?B:9A<9 – 69DF<>4?PAB9, D9>B@9A8G9@B9 
BF>?BA9A<9 BF 69DF<>4?< A9 5B?99 20º. 

 BAF4: Din-D9=>< CBFD95<F9?P CDB<;6B8<F E4@BEFBSF9?PAB. �OEBF4 GEF4AB6><, >4> 
CD46<?B, EBEF46?S9F 1,0-1,5 @9FD4 BF GDB6AS CB?4 8?S G8B5EF64 F9IA<K9E>B7B B5E?G:<64A<S.  

 

��������! �>A;5 <>=B060 <5E0=8G5A:85 =03@C7:8 =0 A>548=ONI85 
@07J5<K 4>;6=K 1KBL 8A:;NG5=K.  

 

13.2.5 #>43>B>2:0 : @01>B5  

#9D98 Q>EC?G4F4J<9= 74;B4A4?<;4FBD4 A9B5IB8<@B CDB69EF< 6A9LA<= BE@BFD 
74;B4A4?<;4FBD4 < CDB69D<FP: 

– BFEGFEF6<9 CB6D9:89A<= A4 >BDCGE9 74;B4A4?<;4FBD4; 
– A4?<K<9 6E9I >D9CSM<I Q?9@9AFB6; 
– BFEGFEF6<9 CB6D9:89A<= 6 >B@C?9>F9 BF69FAOI D4;N9@B6; 
– EBEFBSA<9 < J9?BEFABEFP C9D9>?RK4F9?S, 8<EC?9S, >459?PAOI 66B8B6; 
– A4?<K<9 C?B@5O CD98CD<SF<S – <;7BFB6<F9?S; 
– GEF4AB6<FP H<?PFD CO?96B= (#-1 A4 LFGJ9D «�)"�». 
#9D98 6OCB?A9A<9@ <;@9D9A<= A9B5IB8<@B: 



��!�-4$� 

�9DE<S 4  73 

– CDB69D<FP HGA>J<BA<DB64A<9 >4A4?B6 <;@9D9A<S CB 6O6B8G A4 Q>D4A 8<EC?9S 
>B?<K9EF6B B5A4DG:9AAOI 84FK<>B6 < >B?<K9EF6B ;484AAOI 69M9EF6. �<47ABEF<>4 
6OCB?AS9FES 46FB@4F<K9E>< < ;4A<@49F 10-15 E, CBE?9 K97B CDB<EIB8<F GEF4AB6>4 D9:<@B6 
84FK<>B6 (B5D4FAO= BFK9F). #D< CB?B:<F9?PAB@ D9;G?PF4F9 GEF4AB6>< A4 8<EC?99 
BFB5D4;<FES EC<EB> I<@<K9E><I HBD@G? 6E9I 4A4?<;<DG9@OI 69M9EF6; 

– CDB69EF< ?@>F54C@C CAB0=>2:C =C;S H:0;O 74;B4A4?<;4FBD4: 
1) EB;84FP GE?B6<S 8?S A9CD<AG8<F9?PAB= CB84K< A4 LFGJ9D «�)"�» «GE?B6AB 

K<EFB7B» 6B;8GI4; 
2) CBE?9 CDB7D964 < D9:<@4 GEF4AB6>< 84FK<>B6, A45?R84S ;4 CB>4;4A<S@< 

>BAJ9AFD4J<< CF9> 6 BEAB6AB@ @9AR D9:<@4 @BA<FBD<A74, 8B:84FPES EF45<?PAOI 
CB>4;4A<= 6E9I 69M9EF6; 

3) A4:4FP >ABC>G "OK" 8?S C9D9IB84 6 D45BK99 @9AR, <ECB?P;GS >ABC>< "%FD9?>4 
6A<;" < "OK" C9D9=F< 6 «�B@4A8O», 6O5D4FP «'EF4AB6>4 AG?S» < A4:4FP "OK" 8?S 
;469DL9A<S CDBJ98GDO. #BE?9 84AAB= CDBJ98GDO 7D48G<DB6BKAO9 I4D4>F9D<EF<>< 6E9I 
69M9EF6 A4 6EFDB9AAOI 84FK<>4I >BDD9>F<DGRFES 6 EBBF69FEF6<< E GE?B6<S@<, 
EB;84649@O@< CB84K9= «GE?B6AB K<EFB7B» 6B;8GI4; 

4) 69DAGFPES 6 BEAB6AB9 @9AR D9:<@4 @BA<FBD<A74 8?S CDB69D>< 6OCB?A9AAB= 
CDBJ98GDO - CB>4;4A<S >BAJ9AFD4J<< 8B?:AO 5OFP EF45<?PAO, 4 45EB?RFAB9 ;A4K9A<9 A9 
8B?:AB CD96OL4FP A<:ARR 7D4A<JG <;@9DS9@B7B 8<4C4;BA4. � CDBF<6AB@ E?GK49 E?98G9F 
CB6FBD<FP BC<E4AAGR 6OL9 CDBJ98GDG. 

�E?< CB6FBDA4S CDBJ98GD4 GEF4AB6>< AG?S 6AB6P A9 849F :9?49@B7B D9;G?PF4F4 CB 
;A4K9A<S@ >BAJ9AFD4J<<, A9B5IB8<@B CDB<;69EF< BK<EF>G CA96@B>4A4?4, 8?S K97B 
GEF4AB6<FP A4 6IB8 74;B4A4?<;4FBD4 EBD5J<BAAO= H<?PFD (%-1, BEF46<FP CD<5BD 6B 
6>?RK9AAB@ EBEFBSA<< 6 D9:<@9 <;@9D9A<S (A @0AE>4><, =5 >BA>548=SS D8;PB@0!) A4               
10 @<A. 1FB CB;6B?<F BK<EF<FP D45BKGR CB69DIABEFP 84FK<>B6 < EF45<?<;<DB64FP <I 
D45BFG. #BE?9 BK<EF>< A9B5IB8<@B 6AB6P CB6FBD<FP CDBJ98GDG GEF4AB6>< AG?S, 
CD9864D<F9?PAB BFEB98<A<6 H<?PFD (%-1 BF CD<5BD4. 

– GEF4AB6<FP >4?9A84DP, K4EO 74;B4A4?<;4FBD4. �BDD9>F<DB6>4 6D9@9AAOI GEF4AB6B> 
6 C9D<B8 CB87BFB6>< CD<5BD4 < CD< 6OCB?A9A<< <;@9D9A<= CD98GE@BFD9A4 BC9D4FBDB@ 
E4@BEFBSF9?PAB, @B:9F CDB6B8<FPES E CB@BMPR >?<9AFE>B7B #" A4 #� (E@. #D<?B:9A<9 
�), CB889D:4A<9 >4?9A84DS, K4EB6 6 CD<5BD9 BEGM9EF6?S9FES 6B 6>?RK9AAB@ < 
6O>?RK9AAB@ EBEFBSA<SI < A9 ;46<E<F BF GDB6AS ;4DS84 <EFBKA<>4 C<F4A<S 
74;B4A4?<;4FBD4. 

– CDB69EF< CDB69D>G D45BFBECBEB5ABEF< 74;B4A4?<;4FBD4 CGF9@ ;4@9D4 D4EIB84 
<;@9DS9@B7B 6B;8GI4. #D< 6>?RK9A<< A9B5IB8<@B 6O5D4FP ?R5B9 69M9EF6B <; 
GEF4AB6?9AAOI 6 CD<5BD < CDB69EF< J<>? <;@9D9A<=, CD9864D<F9?PAB CB8>?RK<6 DBF4@9FD 
> LFGJ9DG «�)"�». #B>4;4A<S D4EIB84 74;4 8B?:AO EBBF69FEF6B64FP 0,5 ± 0,1 ?/@<A. 

 

� ���'���/: 

1 #AB0=>2:0 ?0@0<5B@>2 2@5<5=8 – ?> :><?LNB5@C 8;8 A ?@81>@0. 
2 �@8 >BACBAB288 703@O7=5=89 2>74CE0 2 <5AB5 M:A?;C0B0F88 ?@81>@0, <5AB5 

E@0=5=8O 8 =>@<0;L=>< A>AB>O=88 53> 0::C<C;OB>@0, ?@81>@ A>E@0=O5B 3>B>2=>ABL : 
87<5@5=8O< 2 B5G5=85 =5 <5=55 48 G (B0:65 8 2 2K:;NG5==>< A>AB>O=88).  

 

13.2.6 %>45@60=85 8 DC=:F8>=0; <5=R 

%B89D:4A<9 < HGA>J<BA4? @9AR BFB5D4:9A 6 F45?<J9 11. #D< 6>?RK9A<< 
74;B4A4?<;4FBD4 A4 8<EC?99 CBS6<FES EF4DFB6O= Q>D4A. 
  



��!�-4$� 

74  �9DE<S 4 

&45?<J4 11 

!4<@9AB64A<9 < HGA>J<BA4? @9AR �A8<>4J<S A4 8<EC?99 

!B0@B>2K9 M:@0=  

#BE?9 6>?RK9A<S 74;B4A4?<;4FBD4, CDB;6GK<F 
FBA4?PAO= E<7A4?, CBS6<FES @B8<H<>4J<S 
74;B4A4?<;4FBD4  
 

 

 

 

Э:@0= @568<0 4803=>AB8:8 

+9D9; 3 E A4 Q>D4A9 8<EC?9S 6OE69K<649FES 84F4 < 
6D9@S, EBB5M9A<9 CD<5BD4 B D9;G?PF4F4I 
8<47ABEF<DB64A<S >B?<K9EF64 >4A4?B6 <;@9D9A<S A4 
6EFDB9AAOI 84FK<>4I. 
 

 

 

Э:@0= @568<0 CAB0=>2:8 40BG8:>2 

+9D9; 3 E A4 Q>D4A9 8<EC?9S 6OE69F<FES GDB69AP 
;4DS84 4>>G@G?SFBD4 < B5D4FAO= BFEK9F 6D9@9A< 
A4EFDB=>< D9:<@B6 6EFDB9AAOI 84FK<>B6. �4AAO= 
D9:<@ @B:AB CDBCGEF<FP, A4:46 >ABC>G ""�", < 
6O5D4FP «�4» < CD<5BD C9D9=89F 6 D9:<@ B:<84A<S 
;4CGE>4 <;@9D9A<=. #5@54 ?@>2545=85< 87<5@5=89 
CAB0=>2:C @568<>2 40BG8:>2 >B<5=SBP =5;P7S! 
#B B>BAK4A<< GEF4AB6>< D9:<@B6 84FK<>B6 

74;B4A4?<;4FBD 46FB@4F<K9E>< C9D9IB8<F 6 D9:<@ 
@BA<FBD<A74 (BEAB6AB9 @9AR). 

 

Э:@0= >A=>2=>3> <5=N 2 @568<5 <>=8B>@8=30 

– 6 69DIA9= EFDB>9 BFB5D4:9A '$"��!0 ��$3�� 
���' '�3&"$� 

– A<:9 >B?BA>4 I<@<K9E><I HBD@G? 
4A4?<;<DG9@OI 69M9EF6 < EFB?5<> F9>GM<I ;A4K9A<= 
>BAJ9AFD4J<=; 
– A4 A<:A9= EFDBK>9 CB>4;4A<S <;@9D9AAOI 

F9@C9D4FGDO, 846?9A<S < 6?4:ABEF< (BCJ<BA4?PAB). 
�4AAO9 B5AB6?SRFES >4:8GR E9>GA8G. 
�?S C9D9IB84 6 D45BK99 @9AR A9B5IB8<@B A4:4FP 

""�".  

 

 

  



��!�-4$� 

�9DE<S 4  75 

#DB8B?:9A<9 F45?<JO 11 

!4<@9AB64A<9 < HGA>J<BA4? @9AR �A8<>4J<S A4 8<EC?99 

Э:@0= @01>G53> <5=N   

%FD9?>B= 6A<; CDB<EIB8<F 6O5BD D4;89?4 @9AR, 
>ABC>B= ""�" CB8F69D:89A<9 6O5D4AAB7B 89=EF6<S. 
«�B@4A8O» – ;4CGE> CDBJ98GDO GEF4AB6>< AG?S. 
�ABC>B= "OK" CDB<;6B8<FES >BDD9>F<DB6>4 
7D48G<DB6BKAOI I4D4>F9D<EF<> (E@. C. 13.2.5 

«#B87BFB6>4 > D45BF9»). 
 

 

Э:@0= <5=N «��!" ����»  

 «#4D4@9FDO» – GEF4AB6>4 BEAB6AOI C4D4@9FDB6 
D45BFO CD<5BD4: 6D9@S CDB7D964 (BF 1 8B 15 @<A), 

69?<K<A4 CBDB74. 
«�4F4/6D9@S» – GEF4AB6>4 84FO < 6D9@9A<. 

 

 

13.2.7 #@>2545=85 87<5@5=89  

#BE?9 CDB69D>< D45BFBECBEB5ABEF< 74;B4A4?<;4FBD4, CDB69D>< GDB6AS ;4DS84 
4>>G@G?SFBD4, GEF4AB6>< 84FK<>B6 < B>BAK4A<S CDBJ98GDO 8<47ABEF<>< >4A4?B6 
74;B4A4?<;4FBD 46FB@4F<K9E>< C9D9IB8<F 6 D9:<@ @BA<FBD<A74, 84AAO9 B5 <;@9D9AAOI 
>BAJ9AFD4J<SI B5AB6?SRFES >4:8GR E9>GA8G (F9>GM<9 ;A4K9A<S >BAJ9AFD4J<=). 

#D< CD96OL9A<< <;@9D9AAB= >BAJ9AFD4J<<, GEF4AB6?9AAB7B 6 CD<5BD9 CBDB74, 
6>?RK49FES E69FB64S < ;6G>B64S E<7A4?<;4J<S. 

#9D984K4 84AAOI <;@9D9A<= A4 C9DEBA4?PAO= >B@CPRF9D CDB<;6B8<FES E CB@BMPR 
CDB7D4@@O RemRb.  

#D< B>BAK4A<< CDB6989A<S <;@9D9A<= 74;B4A4?<;4FBD 6O>?RK49FES >ABC>B= 
���/�/��.  

 

13.2.8 �A?>;P7>20=85 307>0=0;870B>@>2 ��!�-4$� (AB0F8>=0@=O9) 2 A>AB025 
02B><0B878@>20==OE A8AB5< 

#D< <ECB?P;B64A<< 74;B4A4?<;4FBDB6 ��!�-4%/ ��!�-4$� (EF4J<BA4DAO=)/   
��!�-4 / ��!�-4( �I 6 EBEF469 46FB@4F<;<DB64AAOI E<EF9@ A9B5IB8<@B 6>?RK<FP 
74;B4A4?<;4FBDO CBE?98B64F9?PAB 6 98<AGR ?<A<R E6S;< RS-485 < CB8>?RK<FP > 
EBBF69FEF6GRM9@G >BAFDB??9DG �%' &# <?< #� (CD< A9B5IB8<@BEF< K9D9; 
CD9B5D4;B64F9?P RS-485/USB). #D< QFB@ B5@9A <AHBD@4J<9= 6 E<EF9@9 BEGM9EF6?S9FES 6 
EBBF69FEF6<< EB EF4A84DFAO@ CDBFB>B?B@ MODBUS RTU. 

#4D4@9FDO E6S;< >4A4?4 RS-485 < >4DFO D97<EFDB6 8?S B5@9A4 <AHBD@4J<9= 
CD<6989AO 6 #D<?B:9A<< �.              

 

 



��!�-4  

76  �9DE<S 4 

14 '%&$"�%&�" � #$�!*�# $��"&/ ���"�!�����&"$� 
 "��(���*�� ��!�-4   
 

14.1 �=5H=89 284 <>48D8:0F88 ��!�-4  

�A9LA<= 6<8 @B8<H<>4J<< ��!�-4  < B5B;A4K9A<S CD98EF46?9AO A4 D<EGA>4I 38, 

39, 40. 

 

 

 

 

 

1 – ;6G>B64S E<7A4?<;4J<S 
2 – @9EFB C?B@5<DB6>< A<:A9= 
C4A9?< >BDCGE4 
3 – ?B7BF<C <;7BFB6<F9?S 
4 – 8<EC?9= 
5 – @9EFB C?B@5<DB6>< CD<5BD4 
6 – @B8<H<>4J<S 74;B4A4?<;4FBD4 
7 – E69FB64S <A8<>4J<S 
ED454FO64A<S CBDB7B6 D9?9 
«EGI<9 >BAF4>FO» 
8 – C9D9>?RK4F9?P 
6>?RK9A<S/BF>?RK9A<S C<F4A<S 
 

 

 

 

 

$<EGAB> 38 – �<8 EC9D98< 

 

 

 

 

 
 

1 – LFGJ9D «�)"�» 8?S 6IB84 4A4?<;<DG9@B= CDB5O 

2 – D4;N9@ 8?S CB8>?RK9A<S C<F4A<S «12 �» 
3 – 4A4?B7B6O= FB>B6O= 6OIB8 «4-20 @�» 
4 – D4;N9@ «RS-485» 
5 – D4;N9@O 8?S CB8>?RK9A<S E<7A4?PAOI/<ECB?A<F9?PAOI GEFDB=EF6 «#"$"� I», 

«#"$"� II», «#"$"� III» 
6 – LFGJ9D «�/)"�» 8?S 6OIB84 4A4?<;<DG9@B= CDB5O 

 

$<EGAB> 39 – �<8 A4 D4;N9@O  
 



��!�-4  

�9DE<S 4  77 

 

 
 

 

1 – @4D><DB6>4 
2 – ;46B8E>B= AB@9D < 7B8 
6OCGE>4 CD<5BD4 
 

 

 

 

 

 

 

 

 

 

$<EGAB> 40 – "5B;A4K9A<S  
 

14.2 �><?;5:B ?>AB02:8  

�B@C?9>F CBEF46>< 74;B4A4?<;4FBD4 CD98EF46?9A 6 F45?<J9 12. 

&45?<J4 12 

№ 
C/C !4<@9AB64A<9 <;89?<S �B?-6B 

1 �4;B4A4?<;4FBD GA<69DE4?PAO= ��!�–4   1 LF. 
2 �4DS8AB9 GEFDB=EF6B 8?S Li-Ion 4>>G@G?SFBDB6  1 LF. 
3 �459?PA4S K4EFP D4;N9@4 MS-XS8JK-2P/Y (4-20 @�) 1 LF. 
4 �459?PA4S K4EFP D4;N9@4 MS-XS8JK-3P/Y (RS-485) 2 LF. 
5 �459?PA4S K4EFP D4;N9@4 MS-XS9JK-2P/Y ($9?9) 3 LF. 
6 DIN-D9=>4   1 LF. 

 

� ���'���/:  

1 � :064><C 307>0=0;870B>@C ?>AB02;O5BAO M:A?;C0B0F8>==0O 
4>:C<5=B0F8O: ?0A?>@B, @C:>2>4AB2> ?> M:A?;C0B0F88, <5B>48:0 ?>25@:8 (>48= 

M:75<?;O@ =0 ?0@B8N 307>0=0;870B>@>2, >B?@02;O5<KE 2 >48= 04@5A). 
2 �> >B45;L=><C 70:07C ?>AB02;O5BAO <5B>48:0 87<5@5=89 =0 307>0=0;870B>@ A 

CG5B>< 480?07>=>2 87<5@5=89; ?@>3@0<<=>5 >15A?5G5=85, 2 B>< G8A;5 A 2>7<>6=>ABLN 
2K40G8 40==KE ?> 8=B5@D59AC RS-485 2 AB0=40@B=>< ?@>B>:>;5 MODBUS RTU, 

8=B5@D59A=K9 :015;L. 
3 �> A>3;0A>20=8N A 873>B>28B5;5< 4;8=0 :015;59 <>65B 1KBL 87<5=5=0. 
4 �;O @50;870F88 ?@>AB>9 A8AB5<K A1>@0 40==KE, ?>ABC?0NI8E A ?@81>@>2           

����-4�, ?@54=07=0G5=> ?@8;>65=85 RbCenter.exe (A<. �@8;>65=85 �). 
 

14.3 �;3>@8B< @01>BO  

�4;B4A4?<;4FBD ��!�-4  CD98A4;A4K9A 8?S 46FB@4F<K9E>B7B <;@9D9A<S @4EEB6OI 
>BAJ9AFD4J<= 6D98AOI 69M9EF6 6 6B;8GI9. #D98EF46?S9F EB5B= 46FB@4F<K9E><=, 
FD9I>4A4?PAO=, EF4J<BA4DAO= CD<5BD A9CD9DO6AB7B 89=EF6<S (E 8<HHG;<BAAB= <?< 
CD<AG8<F9?PAB= CB84K9= 4A4?<;<DG9@B7B 6B;8GI4). 

�4;B4A4?<;4FBD <;7BF46?<649FES 6 G84DBCDBKAB@ C?4EF<>B6B@ >BDCGE9 
@BAB5?BKAB7B <ECB?A9A<S, 6 >BFBDB@ GEF4AB6?9AO BEAB6AO9 Q?9@9AFO: 



��!�-4  

78  �9DE<S 4 

– 6EFDB9AAO9 <AF9??9>FG4?PAO9 84FK<>< CD98A4;A4K9AO 8?S CD9B5D4;B64A<S 
@4EEB6B= >BAJ9AFD4J<< 4A4?<;<DG9@OI 69M9EF6 6 FBK>9 BF5BD4 CDB5O 6 <;@9D<F9?PAO= 
E<7A4?; 

– 6EFDB9AAO= 4>>G@G?SFBD CD98A4;A4K9A 8?S 46FBAB@AB= D45BFO 74;B4A4?<;4FBD4 (6 
E?GK49 BF>?RK9A<S 6A9LA97B C<F4A<S); 

– 8<EC?9= 8?S 6O6B84 K<E?B6OI ;A4K9A<= <;@9D9AAB= >BAJ9AFD4J<<, 84FO < 
6D9@9A<, GDB6AS ;4DS84 4>>G@G?SFBD4; 

– E69FB64S <A8<>4J<S < ;6G>B64S E<7A4?<;4J<S CBDB7B6OI ;A4K9A<= <;@9DS9@OI 
69?<K<A; 

– D9?9 «EGI<9 >BAF4>FO»; 
– 5?B> C<F4A<S 8?S CB84K< 12 � 6 Q?9>FD<K9E><9 EI9@O CD<5BD4 

< CB8;4DS8>< 4>>G@G?SFBD4 BF E9F< C9D9@9AAB7B FB>4 220 �, 50 �J; 
– <AF9DH9=E «RS-485» 8?S C9D984K< <AHBD@4J<< A4 #� < B5N98<A9A<S A9E>B?P><I 

74;B4A4?<;4FBDB6 6 98<AGR <;@9D<F9?PAGR E<EF9@G; 
– GA<H<J<DB64AAO= 4A4?B7B6O= FB>B6O= 6OIB8 «4-20 @�». 
$45BF4 74;B4A4?<;4FBD4 BEGM9EF6?S9FES 6 46FB@4F<K9E>B@ D9:<@9. �A4?<;<DG9@4S 

CDB54 6B;8GI4 E CB@BMPR 6EFDB9AAB7B A4EBE4 K9D9; LFGJ9D «�)"�» A4 A<:A9= EF9A>9 
CD<5BD4 <?< 8<HHG;<BAAB K9D9; 6IB8AO9 BF69DEF<S A4 ;48A9= EF9A>9 CD<5BD4 CB8 Q>D4AB@ 
(6 ;46<E<@BEF< BF 64D<4AF4 <ECB?A9A<S 74;B4A4?<;4FBD4) CBEFGC49F > <AF9??9>FG4?PAB@G 
84FK<>G (Q?9>FDBAAO= @B8G?P E CDB7D4@@<DG9@O@ @<>DBCDBJ9EEBDB@). 

��������! �@8 48DDC78>==>9 ?>40G5 0=0;878@C5<>3> 2>74CE0 : 
GC2AB28B5;L=K< M;5<5=B0< A5=A>@0 =0 2E>4=K5 >B25@AB8O ?>4 CAB0=>2:C 
HBCF5@>2 «�%��» 8 «�Ы%��» CAB0=>2;5=K 703;CH:8. 

%<7A4? BF <AF9??9>FG4?PAB7B 84FK<>4 CBEFGC49F 6 6OK<E?<F9?PAO= 5?B> 
74;B4A4?<;4FBD4, >BFBDO= 97B CD9B5D4;B6O649F < 6O849F A4 8<EC?9= ;A4K9A<9 <;@9D9AAB= 
F9>GM9= (%F9>) @4EEB6B= >BAJ9AFD4J<< 69M9EF64.  

#D< CD96OL9A<< ;A4K9A<S <;@9D9AAB= @4EEB6B= >BAJ9AFD4J<< 69M9EF64 ;A4K9A<= 
GEF4AB6?9AAOI CBDB7B6 ED454FO649F E69FB64S <A8<>4J<S, ;6G>B64S E<7A4?<;4J<S, 6OIB8O 
EBBF69FEF6GRM<I D9?9 «EGI<9 >BAF4>FO» ;4@O>4RFES. 

��������! �@8 ?5@2>< 2:;NG5=88 2 B5G5=85 15 <8= ?@>8AE>48B ?@>3@52 
307>0=0;870B>@0. � MB> 2@5<O A25B>20O 8=48:0F8O, 72C:>20O A83=0;870F8O 8 
?>@>38 «ACE85 :>=B0:BK» >B:;NG5=K. 

#D< C489A<< A4CDS:9A<S A4 6EFDB9AAB@ 4>>G@G?SFBD9 8B ;A4K9A<S @9A99 10,2 � A4 
8<EC?99 6OE69K<649FES <A8<>4J<S D4;DS8>< 4>>G@G?SFBD4 < 6O849FES ;6G>B6B= E<7A4?. #D< 
CB8>?RK9A<< >459?S C<F4A<S > D4;N9@G < 6>?RK9A<< 6 E9FP, 4 F4>:9 6B 6D9@S D45BFO BF 
E9F<, 46FB@4F<K9E>< CDB<;6B8<FES CB8;4DS8>4 4>>G@G?SFBD4. 

!47DG;>4 EBCDBF<6?9A<S 8?S FB>B6B7B 6OIB84 «4-20 @�» 8B 500 "@. !B@<A4?PA4S 
EF4F<K9E>4S I4D4>F9D<EF<>4 CD9B5D4;B64A<S ?<A9=A4S. 

'A<H<J<DB64AAO= FB>B6O= 6OIB8 CD98A4;A4K9A 8?S HBD@<DB64A<S FB>B6B7B 
E<7A4?4 CDS@B CDBCBDJ<BA4?PAB <;@9DS9@B= @4EEB6B= >BAJ9AFD4J<< 4A4?<;<DG9@OI 
69M9EF6. 

(BD@G?4 8?S D4EK9F4 ;A4K9A<S 6OIB8AB7B FB>4 (I, @�) 8?S <;@9D9AAB7B ;A4K9A<S 
@4EEB6B= >BAJ9AFD4J<< 4A4?<;<DG9@OI 69M9EF6 (CF9>) CD<6989A4 A<:9: � = СFек2Сÿ�Ā�ÿ��2�ÿ�Ā × 16 + 4 , 
789 %max < Cmin – 69DIA99 < A<:A99 ;A4K9A<9 CD989?4 <;@9D9A<S 4A4?<;<DG9@B7B 

69M9EF64 EBBF69FEF69AAB. 
�4;B4A4?<;4FBD B59EC9K<649F B8AB6D9@9AAB9 <;@9D9A<9 @4EEB6OI >BAJ9AFD4J<= 

4A4?<;<DG9@OI 69M9EF6 6 FBK>9 BF5BD4 CDB5O CB 6E9@ >4A4?4@ <;@9D9A<S. $9;G?PF4FO 
<;@9D9A<= 6O6B8SFES A4 8<EC?9= 74;B4A4?<;4FBD4. (BD@<DG9@O= GA<H<J<DB64AAO= 



��!�-4  

�9DE<S 4  79 

FB>B6O= E<7A4? 4-20 @� CD98A4;A4K9A 8?S <AHBD@4J<BAAB= E6S;< E 46FB@4F<;<DB64AAO@< 
E<EF9@4@< GCD46?9A<S F9IAB?B7<K9E><@< CDBJ9EE4@< < 8DG7<@< 6FBD<KAO@< CD<5BD4@<. 

!4 6OIB8AB@ 4A4?B7B6B@ D4;N9@9 4-20 @A 74;B4A4?<;4FBD4: ;A4K9A<9 FB>4 4 @A 
EBBF69FEF6G9F AG?96B= >BAJ9AFD4J<< 4A4?<;<DG9@B7B 69M9EF64, ;A4K9A<9 FB>4 20 @A – 
>BAJG 8<4C4;BA4 <;@9D9A<=, ;A4K9A<9 FB>4 @9A99 4 @� E6<89F9?PEF6G9F B A9<ECD46ABEF< 
74;B4A4?<;4FBD4. 

� 74;B4A4?<;4FBD9 GEF4AB6?9AO FD< CBDB74 ED454FO64A<S E<?B6OI D9?9 F<C4 «EGI<9 
>BAF4>FO»: 

– «#BDB7 III» ED454FO649F CD< BFEGFEF6<< 6A9LA97B C<F4A<S 74;B4A4?<;4FBD4; 
– «#BDB7 I» < «#BDB7 II» ED454FO64RF CD< CD96OL9A<< GEF4AB6?9AAOI ;A4K9A<= 

@4EEB6B= >BAJ9AFD4J<< <;@9DS9@OI 69M9EF6.  
#B G@B?K4A<R GEF4AB6?9AB:  
«#BDB7 I» GEF4AB6?9A A4 CBDB7 ED454FO64A<S 8?S C9D6B7B <;@9DS9@B7B 69M9EF64 A4 

GDB6A9 1 #��D.;. – 6 6B;8GI9 D45BK9= ;BAO < 1 #��@.D. – 6 4F@BEH9D9; 
«#BDB7 II» GEF4AB6?9A A4 CBDB7 ED454FO64A<S 8?S 6FBDB7B <;@9DS9@B7B 69M9EF64 A4 

GDB6A9 1 #��D.;. – 6 6B;8GI9 D45BK9= ;BAO < 1 #��@.D. – 6 4F@BEH9D9. 
"CJ<BA4?PAB CB FD95B64A<R ;4>4;K<>4 6B;@B:A4 GEF4AB6>4:  
«#BDB7 I» GEF4AB6?9A A4 CD96OL9A<9 8?S ?R5B7B <; <;@9DS9@OI 69M9EF6 GDB6AS        

1 #��D.;. – 6 6B;8GI9 D45BK9= ;BAO < 1 #��@.D. – 6 4F@BEH9D9; 
«#BDB7 II» GEF4AB6?9A A4 CD96OL9A<9 8?S ?R5B7B <; <;@9DS9@OI 69M9EF6 GDB6AS      

2 #��D.;. – 6 6B;8GI9 D45BK9= ;BAO < 2 #��@.D. – 6 4F@BEH9D9. 
�OIB8O D9?9 CD98A4;A4K9AO 8?S CB8>?RK9A<S E<7A4?PAOI </<?< <ECB?A<F9?PAOI 

GEFDB=EF6 (6>?RK9A<9/BF>?RK9A<9 E69FB6B= <A8<>4J<<, ;6G>B6B= E<7A4?<;4J<<, 
69AF<?SJ<< < F.8.). 

�D9@S D45BFO 59; F9IA<K9E>B7B B5E?G:<64A<S E CD<@9A9A<9@ 6A9LA<I ED98EF6 < 
59; 6@9L4F9?PEF64 BC9D4FBD4 B8<A 7B8. 

 

14.4 #>43>B>2:0 : @01>B5  

#9D98 Q>EC?G4F4J<9= 74;B4A4?<;4FBD4 A9B5IB8<@B CDB69EF< 6A9LA<= BE@BFD 
74;B4A4?<;4FBD4 < CDB69D<FP: 

– BFEGFEF6<9 CB6D9:89A<= A4 >BDCGE9 74;B4A4?<;4FBD4; 
– A4?<K<9 6E9I >D9CSM<I Q?9@9AFB6; 
– BFEGFEF6<9 CB6D9:89A<= 6 >B@C?9>F9 BF69FAOI D4;N9@B6; 
– EBEFBSA<9 < J9?BEFABEFP C9D9>?RK4F9?9=, 8<EC?996, >459?PAOI 66B8B6; 
– A4?<K<9 C?B@5O CD98CD<SF<S-<;7BFB6<F9?S. 

 

14.5 'AB0=>2:0 8 <>=B06   

#B@9M9A<9 8?S GEF4AB6>< 74;B4A4?<;4FBD4 8B?:AB 5OFP 6;DO6B59;BC4EAO@. �B;8GI 
CB@9M9A<S A9 8B?:9A EB89D:4FP >BDDB;<BAAB-4>F<6AOI CD<@9E9=. �4;B4A4?<;4FBD 8B?:9A 
5OFP ;4M<M9A BF @9EFAOI C9D97D96B6, Q?9>FDB@47A<FAOI CB?9= < 6<5D4J<=. 

#D< 6O5BD9 @9EF4 GEF4AB6>< A9B5IB8<@B GK<FO64FP E?98GRM99: 
– @9EFB GEF4AB6>< 74;B4A4?<;4FBD4 8B?:AB B59EC9K<64FP G8B5AO9 GE?B6<S 8?S 

B5E?G:<64A<S < 89@BAF4:4; 
– F9@C9D4FGD4 < BFABE<F9?PA4S 6?4:ABEFP B>DG:4RM97B 6B;8GI4 8B?:AO 

EBBF69FEF6B64FP ;A4K9A<S@, G>4;4AAO@ 6 F9IA<K9E><I I4D4>F9D<EF<>4I; 
– ED984, B>DG:4RM4S 74;B4A4?<;4FBD, A9 8B?:A4 EB89D:4FP CD<@9E9=, 6O;O64RM<I 

>BDDB;<R 97B 89F4?9=.  
!4CDS:9AABEFP Q?9>FDB@47A<FAOI CB?9=, 6O;64AA4S 6A9LA<@< <EFBKA<>4@< 

C9D9@9AAB7B FB>4 K4EFBFB= 50 �J, A9 8B?:A4 CD96OL4FP 400 �/@, CBEFBSAAB7B FB>4 –             
80 �/@. 



��!�-4  

80  �9DE<S 4 

�BAEFDG>J<S 74;B4A4?<;4FBD4 CB;6B?S9F BEGM9EF6?SFP A469EAB= @BAF4: >BDCGE4 A4 
DIN-D9=>9 <; >B@C?9>F4 CBEF46><. $45BK99 CB?B:9A<9 – 69DF<>4?PAB9, D9>B@9A8G9@B9 
BF>?BA9A<9 BF 69DF<>4?< A9 5B?99 20º. 

%I9@4 GEF4AB6>< 74;B4A4?<;4FBD4 CD98EF46?9A4 A4 D<EGA>9 41. 

 

 
$<EGAB> 41 – %I9@4 GEF4AB6>< 74;B4A4?<;4FBD4 ��!�-4  

 

 BAF4: DIN-D9=>< CBFD95<F9?P CDB<;6B8<F E4@BEFBSF9?PAB. �OEBF4 GEF4AB6><, >4> 
CD46<?B, EBEF46?S9F 1,0-1,5 @ BF GDB6AS CB?4 8?S G8B5EF64 F9IA<K9E>B7B B5E?G:<64A<S.  

 

��������! �@8 48DDC78>==>9 ?>40G5 0=0;878@C5<>3> 3070 : A5=A>@0< =0 
704=59 AB5=:5 :>@?CA0 307>0=0;870B>@0 @0A?>;>65=K >B25@AB8O, 70I8I5==K5 
?@54>E@0=8B5;L=K< M:@0=><. � 40==>< A;CG05 =5 @5:><5=4C5BAO CAB0=02;820BL 

307>0=0;870B>@ 2 =8H0E, 70:@KBKE >1J5<0E, 2 <5AB0E, 345 >BACBAB2C5B F8@:C;OF8O 
2>74CE0. �>A;5 <>=B060 <5E0=8G5A:85 =03@C7:8 =0 A>548=ONI85 @07J5<K 4>;6=K 1KBL 
8A:;NG5=K.  

 

!4;A4K9A<9 >BAF4>FB6 D4;N9@4 4A4?B7B6B7B FB>B6B7B 6OIB84 «4-20 @�» (E@. D<EGAB> 
39 CB;. 3), EI9@4 Q?9>FD<K9E>4S EB98<A9A<= CD<6989AO A4 D<EGA>4I 43, 44. 

 

$<EGAB> 43 – !4;A4K9A<9 >BAF4>FB6 D4;N9@4 MS-XS8JK-2PW/YC 

 

$<EGAB> 44 – %I9@4 Q?9>FD<K9E>4S EB98<A9A<= D4;N9@4 MS-XS8JK-2PW/YC 

%F9A4 

�DBALF9=A 

       A9 @9A99 50@@ 



��!�-4  

�9DE<S 4  81 

   

� ���'����: 0=0;>3>2K9 8=B5@D59A «4-20 <�» =0 :015;L : C40;5==><C 
@538AB@0B>@C =5 ?>AB02;O5BAO. 

 

!4;A4K9A<9 >BAF4>FB6 D4;N9@B6 «RS-485» (E@. D<EGAB> 39 CB;. 4), EI9@4 
Q?9>FD<K9E>4S EB98<A9A<= CD<6989AO A4 D<EGA>4I 45, 46. 

 

$<EGAB> 45 – !4;A4K9A<9 >BAF4>FB6 D4;N9@B6 MS-XS8JK-3PW/YC 

 

$<EGAB> 46 – %I9@4 Q?9>FD<K9E>4S EB98<A9A<= D4;N9@B6 MS-XS8JK-3PW/YC 

 

!4;A4K9A<9 >BAF4>FB6 D4;N9@B6 8?S CB8>?RK9A<S E<7A4?PAOI/<ECB?A<F9?PAOI 
GEFDB=EF6 «#"$"� I», «#"$"� II», «#"$"� III» (E@. D<EGAB> 39 CB;. 5) CD<6989AB A4 
D<EGA>9 47.  

#D< 6O>?RK9AAB@ CD<5BD9 >BAF4>FO 6E9I $��� (#"$"� I, #"$"� II, #"$"� III) 

;4@>AGFO.  
#D< 6>?RK9AAB@ CD<5BD9 < BFEGFEF6<< CD96OL9A<S CBDB7B6 <;@9DS9@B= 

>BAJ9AFD4J<< >BAF4>FO 6E9I $��� (#"$"� I, #"$"� II, #"$"� III) D4;B@>AGFO. 
#D< CD96OL9A<< >BAJ9AFD4J<9= C9D6B7B CBDB74 >BAF4>FO D9?9 1 ;4@O>4RFES. #D< 

CD96OL9A<< >BAJ9AFD4J<9= 6FBDB7B CBDB74 ;4@O>4RFES >BAF4>FO D9?9 2. 
� E<FG4J<SI CD< BFEGFEF6<< C<F4A<S 74;B4A4?<;4FBD4 >BAF4>FO D9?9 3 ;4@>AGFES < 

5G8GF ;4@>AGFO 8B CB84K< C<F4A<S A4 74;B4A4?<;4FBD. 
 

 

$<EGAB> 47 – !4;A4K9A<9 >BAF4>FB6 D4;N9@B6 MS-XS9JK-2PW/YC 

 

�4;B4A4?<;4FBD 7BFB6 > CD<@9A9A<R.  
 



��!�-4  

82  �9DE<S 4 

14.6 #@>2545=85 87<5@5=89 

#BE?9 CB8>?RK9A<S > C<F4A<R A9B5IB8<@B 6>?RK<FP 74;B4A4?<;4FBD E CB@BMPR 
C9D9>?RK4F9?S «���/�/��», CD9864D<F9?PAB BF69DAG6 864 6<AF4, G89D:<64RM<I 
BF><8AGR >DOL>G. �B?:AO CDB<;B=F< 46FB@4F<K9E>4S CB87BFB6>4 < ;4CGE> CDB7D4@@O 
D45BFO. 

!4 8<EC?99 BFB5D4;<FES @B8<H<>4J<S 74;B4A4?<;4FBD4 < 69DE<S CDBL<6>< 

 

+9D9; A9E>B?P>B E9>GA8 CD<5BD C9D9=89F 6 D9:<@ GEF4AB6>< E9AEBDB6  

             

789 BFB5D4:49FES: 
– 48D9E 74;B4A4?<;4FBD4 A4 ?<A<< E6S;< RS-485; 

– D9:<@ «'EF4AB6>4 D9:<@B6 E9AEBDB6» – CDB69D>4 C?4FB= GCD46?9A<S E6S;< E 
84FK<>B@, A4?<K<9 7D48G<DB6BKAB= F45?<JO 6 C4@SF< 74;B4A4?<;4FBD4, CBDB7B6 
ED454FO64A<S D9?9 «EGI<9 >BAF4>FO»; 

– B5D4FAO= @<AGFAO= BFEK9F 6D9@9A< GEF4AB6>< D9:<@B6 D45BFO E9AEBDB6. 
 

 ��������! �A;8 307>0=0;870B>@ 8A?>;L7C5BAO 02B>=><=> (>48=), B> 53> 
8=48284C0;L=K9 =><5@ @025= «1». �A;8 8A?>;L7CNBAO =5A:>;L:> 307>0=0;870B>@>2 
(����-4�/ ����-4!), >1J548=5==KE 2 A8AB5<C 8 ?>4:;NG5==KE : 1;>:C 

8=D>@<0F8>==><C, B> =0 ?@54?@8OB88-873>B>28B5;5 :064><C 307>0=0;870B>@C 
?@8A208205BAO 8=48284C0;L=K9 =><5@ 4;O @0A?>7=020=8O 53> 2 A8AB5<5 8 
A>>B25BAB2CNI89 =><5@ 4;O >B>1@065=8O =0 48A?;55 1;>:0 8=D>@<0F8>==>3>. 

 

#BE?9 GEF4AB6>< E9AEBDB6 CD<5BD C9D9IB8<F 6 D9:<@ <;@9D9A<= 

 



��!�-4  

�9DE<S 4  83 

789 BFB5D4:4RFES: 
– 48D9E 74;B4A4?<;4FBD4 < GDB69AP ;4DS84 6EFDB9AAB7B 4>>G@G?SFBD4; 
– I<@<K9E>4S HBD@G?4 <;@9DS9@B7B 69M9EF64, 98<A<J4 <;@9D9A<S, K<E?B6O9 

;A4K9A<S F9>GM9= (%F9>); 
– 15-@<AGFAO= F4=@9D 5?B><DB6>< CD<5BD4, E6S;4AAO= E 6OIB8B@ CD<5BD4 6 

D45BK<= D9:<@ CBE?9 6>?RK9A<S. � QFB 6D9@S D9?9 «EGI<9 >BAF4>FO» A9 D45BF4RF, 
CB>4;4A<S <;@9D9AAB= >BAJ9AFD4J<< A9 GK<FO64RFES.  

#D< CD96OL9A<< CBDB7B6: 
#"$"� I – 6>?RK9A<9 E69FB6B= <A8<>4J<< < ;6G>B6B= E<7A4?<;4J<< CD<5BD4, 

;4@O>4A<9 «%�» D9?9 1 < C9D984K4 E<7A4?4 A4 6A9LA<9 <ECB?A<F9?PAO9 GEFDB=EF64, 
CB8>?RK9AAO9 > 84AAB@G D9?9. #D< EA<:9A<< @4EEB6B= >BAJ9AFD4J<< A<:9 CBDB7B6B7B 
;A4K9A<S <;@9DS9@OI 69M9EF6 CDB<EIB8<F D4;@O>4A<9 «%�» D9?9 1.   

#"$"� II – 6>?RK9A<9 E69FB6B= <A8<>4J<< < ;6G>B6B= E<7A4?<;4J<< CD<5BD4, 
;4@O>4A<9 «%�» D9?9 2 < C9D984K4 E<7A4?4 A4 6A9LA<9 <ECB?A<F9?PAO9 GEFDB=EF64, 
CB8>?RK9AAO9 > 84AAB@G D9?9. #D< EA<:9A<< @4EEB6B= >BAJ9AFD4J<< A<:9 CBDB7B6B7B 
;A4K9A<S <;@9DS9@OI 69M9EF6 CDB<EIB8<F D4;@O>4A<9 «%�» D9?9 2. 

#"$"� III – BFEGFEF6<9 6A9LA97B C<F4A<S 74;B4A4?<;4FBD4. 
 

� ���'����: 5A;8 307>0=0;870B>@ ?>:07K205B 70254><> 2KA>:85 7=0G5=8O 
:>=F5=B@0F88, =5>1E>48<> A=OBL ?@81>@ A @01>G53> <5AB0, 2K=5AB8 2 «CA;>2=> 
G8ABK9» 2>74CE, 2:;NG8BL =0 15 <8=. �@81>@ >B:>@@5:B8@C5B «=C;L» H:0;K 8 

4>;65= ?>:070BL <0;K5 :>=F5=B@0F88 (=0G0;> 480?07>=0). �0B5< 2K:;NG8B5 ?@81>@ 8 
CAB0=>28B5 53> =0 ?@56=55 @01>G55 <5AB>. 

 

14.7 �A?>;P7>20=85 307>0=0;870B>@>2 ��!�-4  2 A>AB025 
02B><0B878@>20==OE A8AB5< 

#D< <ECB?P;B64A<< 74;B4A4?<;4FBDB6 ��!�-4%/��!�-4$� (EF4J<BA4DAO=)/   
��!�-4 /��!�-4( �I 6 EBEF469 46FB@4F<;<DB64AAOI E<EF9@ A9B5IB8<@B 6>?RK<FP 
74;B4A4?<;4FBDO CBE?98B64F9?PAB 6 98<AGR ?<A<R E6S;< RS-485 < CB8>?RK<FP > 
EBBF69FEF6GRM9@G >BAFDB??9DG �%' &# <?< #� (CD< A9B5IB8<@BEF< K9D9; 
CD9B5D4;B64F9?P RS-485/USB). #D< QFB@ B5@9A <AHBD@4J<9= 6 E<EF9@9 BEGM9EF6?S9FES 6 
EBBF69FEF6<< EB EF4A84DFAO@ CDBFB>B?B@ MODBUS RTU. 

#4D4@9FDO E6S;< >4A4?4 RS-485 < >4DFO D97<EFDB6 8?S B5@9A4 <AHBD@4J<9= 
CD<6989AO 6 #D<?B:9A<< �. 

�E?< 6 E<EF9@9 6 >4K9EF69 E5BDM<>4 <AHBD@4J<< <ECB?P;G9FES �?B> 
<AHBD@4J<BAAO= <; >B@C?9>F4 8BCB?A<F9?PAB7B B5BDG8B64A<S (E@. F45?<JG 2 C. 6.1 
D4;89?4 6), 8?S @BAF4:4 < Q>EC?G4F4J<< E<EF9@O A9B5IB8<@B DG>B6B8EF6B64FPES 
<AHBD@4J<9=, <;?B:9AAB= 6 #D<?B:9A<< �.  

 

��������! �;>: 8=D>@<0F8>==K9 8<55B 2>7<>6=>ABL ?>4:;NG5=8O =5 1>;55 
2>AL<8 AB0F8>=0@=KE 307>0=0;870B>@>2. �;8=0 ;8=89 A2O78 <564C 1;>:>< 
8=D>@<0F8>==K< 8 A0<K< C40;5==K< 307>0=0;870B>@><, ?@8 >1J548=5=88 8E 2 

548=CN 87<5@8B5;L=CN A8AB5<C, =5 4>;6=0 ?@52KH0BL 1000 <.  
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15 '%&$"�%&�" � #$�!*�# $��"&/ ���"�!�����&"$� 
 "��(���*�� ��!�-4( �х 

 

15.1 �=5H=89 284 <>48D8:0F88 ��!�-4( �E 

�4;B4A4?<;4FBDO GA<69DE4?PAO9 ��!�-4( �I BFABESFES > 6;DO6B;4M<M9AAB@G 
Q?9>FDBB5BDG8B64A<R < CD98A4;A4K9AO 8?S CD<@9A9A<S 6B 6;DO6BBC4EAOI ;BA4I 6 
EBBF69FEF6<< E @4D><DB6>B= 6;DO6B;4M<FO 1Ex d IIC T5 Gb X < GE?B6<S@< CD<@9A9A<S. 

�A9LA<= 6<8 74;B4A4?<;4FBD4 @B8<H<>4J<< ��!�-4( �I CD98EF46?9A A4 
D<EGA>9 48. #BDS8B> CD<EB98<A9A<S >459?9= CB>4;4A 6 F45?<J9 134. 

 
1 – (BFB7B?B6>4 
2 – )<@>4EE9F4 
3 – "F><8A4S C4A9?P E 8<EC?99@  
4 – �459?PAO9 66B8O  
5 – ,FGJ9DO �)"� < �/)"� 

6 – �BDCGE 74;B4A4?<;4FBD4  
7 – �DOL>4 >BDCGE4 74;B4A4?<;4FBD4 
8 – �4M<FAB9 EF9>?B  
 

$<EGAB> 48 – �<8 EC9D98< ��!�-4( �I 
 

 



��!�-4( Ex 

�9DE<S 4  85 

&45?<J4 134: !4;A4K9A<9 E<7A4?B6 6 >459?SI. 
 

!07=0G5=85 2O2>40 !><5@ F5?8 

-24 � 1 

+24 � 2 

�4;9@?9A<9 3 

�9M9EF6B 1 
#BDB7 1 4 

5 

#BDB7 2 6 

7 

�9M9EF6B 2 
#BDB7 1 8 

9 

#BDB7 2 10 

11 

�64D<S 12 

13 

�4D9;9D6<DB64AB 14 

�4D9;9D6<DB64AB 15 

RS-485 
� 16 

� 17 

I6OI 1 (4-20 @�) + 18 

– 19 

I6OI 2 (4-20 @�) + 20 

– 21 

I6OI 3 (4-20 @�) + 22 

– 23 

I6OI 4 (4-20 @�) + 24 

– 25 

�9M9EF6B 3 
#BDB7 1 26 

27 

#BDB7 2 28 

29 

�9M9EF6B 4 
#BDB7 1 30 

31 

#BDB7 2 32 

33 
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15.2 �><?;5:B ?>AB02:8  

�B@C?9>F CBEF46>< 74;B4A4?<;4FBD4 ��!�-4( Ex CD98EF46?9A 6 F45?<J9 135. 

&45?<J4 135 

№ C/C !4<@9AB64A<9 <;89?<S �B?-6B 
1 �4;B4A4?<;4FBD ��!�–4( �I  1 LF. 
2 ,9EF<7D4AAO= >?RK 8?S >D9C9:AOI 6<AFB6   1 LF.  
3 �D9C9:AO= >B@C?9>F A4 EF9AG 1 LF. 
4 %F<?GE @47A<FAO= 2 LF. 
5 �;DO6B;4M<M9AA4S >BDB5>4 EB98<A<F9?PA4S 1 LF. 
6 )<@>4EE9F4(O) (6 ;46<E<@BEF< BF @B8<H<>4J<<) 1 >-F. 

 

 

 

 

� ���'���/:  

1 � :064><C 307>0=0;870B>@C ?>AB02;O5BAO M:A?;C0B0F8>==0O 4>:C<5=B0F8O: 
?0A?>@B, @C:>2>4AB2> ?> M:A?;C0B0F88, <5B>48:0 ?>25@:8 (>48= M:75<?;O@ =0 

?0@B8N 307>0=0;870B>@>2, >B?@02;O5<KE 2 >48= 04@5A). 
2 �> >B45;L=><C 70:07C ?>AB02;O5BAO <5B>48:0 87<5@5=89 =0 307>0=0;870B>@ A 

CG5B>< 480?07>=>2 87<5@5=89; ?@>3@0<<=>5 >15A?5G5=85 8 :015;L 4;O A2O78 
307>0=0;870B>@0 A ��; ?0A?>@B =0 E8<:0AA5BC© (>?F8>=0;L=>).  

3 �> A>3;0A>20=8N A 873>B>28B5;5< 4;8=0 :015;59 <>65B 1KBL 87<5=5=0. 
 

15.3 �;3>@8B< @01>BO 307>0=0;870B>@0 
�?7BD<F@ D45BFO 74;B4A4?<;4FBD4 B59EC9K<649F E5BD <;@9D<F9?PAOI BFEK9FB6 E 

HBFB7B?B6>< E C9D<B8B@ A9 5B?99 100 @E, 4 F4>:9 <@99F CDB7D4@@AO= H<?PFD, 
CB;6B?SRM<= E7?4:<64FP CG?PE4J<< 6OIB8AOI E<7A4?B6. 

�4 B8<A J<>? <;@9D9A<S CD<ASF4 A9CD9DO6A4S D45BF4 74;B4A4?<;4FBD4 59; E86<74 
D94>F<6AB= ?9AFO I<@>4EE9FO© 6 F9K9A<9 15 @<A. �4 B8<A J<>? <;@9D9A<S 74;B4A4?<;4FBD 
46FB@4F<K9E>< CDB<;6B8<F 45 <;@9D9A<= %F9> (B8AB %F9> <;@9DS9FES ;4 20 E). 

&9>GM99 ;A4K9A<9 BCF<K9E>B= C?BFABEF< CBF9@A9A<S 6 CDBJ9AF4I ;4 20 E ∆Ā87м(�) =  �0(�)2 ��=20(�)�0(�)  × 100%, 

789 Io(i) – A4K4?PAO= E69FB6B= CBFB>, CDBIB8SM<= K9D9; D94>F<6AGR ?9AFG 6 A4K4?9 
>4:8B7B 20 E J<>?4 <;@9D9A<S; 

Iτ=20(i) – >BA9KAO= E69FB6B= CBFB>. 
�4?99 4?7BD<F@ B5D4M49FES > >4?<5DB6BKAB= >D<6B= (;46<E<@BEFP BCF<K9E>B= 

C?BFABEF< CBF9@A9A<S D94>F<6AB= ?9AFO ΔD BF >BAJ9AFD4J<< % @7/@3). �4?<5DB6BKA4S 
>D<64S EB;849FES E CB@BMPR E9D6<EAB7B #" < ;4C<EO649FES 6 C4@SFP CD<5BD4. 

�4:8B9 E?98GRM99 ED98A99 ;A4K9A<9 >BAJ9AFD4J<< ;4 15-@<AGFAO= J<>? 
GED98AS9FES: СED�+1 = (�ED�+�ED�+1)2 . 

� A4K4?9 J<>?4 <;@9D9A<S CDB<EIB8<F CD<:<@ D94>F<6AB= ?9AFO < 6>?RK49FES 
A4EBE. �E?< 6 F9K9A<9 J<>?4 <;@9D9A<S K<E?9AAB9 ;A4K9A<9 @4EEB6B= >BAJ9AFD4J<< 
4A4?<;<DG9@OI 69M9EF6 A9 CD96OE<?B GEF4AB6?9AAO9 CBDB7< ED454FO64A<S «EGI<I 
>BAF4>FB6», FB CB B>BAK4A<< J<>?4 <;@9D9A<S 6O>?RK49FES A4EBE, CD<:<@ HBFB7B?B6>< 



��!�-4( Ex 

�9DE<S 4  87 

BFCGE>49F D94>F<6AGR ?9AFG, CDB<EIB8<F E86<7 D94>F<6AB= ?9AFO A4 1 @@ < J<>? <;@9D9A<S 
CB6FBDS9FES. 

!4 8<EC?9= 6O6B8<FES E?98GRM4S <AHBD@4J<S: 
"EAB6AB= Q>D4A: 
 

NH3   CF5>= 0.0 
20    !ED= 0.0 
 

 

 

789 NH3 – >BAFDB?<DG9@B9 69M9EF6B; 
%B5: – F9>GM4S D4;B64S >BAJ9AFD4J<S 6 @7/@3; 

20 – K<E?B6B9 ;A4K9A<9 #��D.;. 4A4?<;<DG9@B7B 6D98AB7B 69M9EF64 6 @7/@3; 

%A@ – ED98A99 ;A4K9A<9 <;@9D9AAOI >BAJ9AFD4J<= 6 @7/@3. 

#D< C9D9IB89 6 D9:<@ «�BCB?A<F9?PAO= Q>D4A» BFB5D4:49FES 8<A4@<>4 
CDBIB:89A<S <;@9D9A<=: 

 

NH3   0.0(0.0) 

51 dD= 1.60  2.00 

 

 

 

789 NH3 – >BAFDB?<DG9@B9 69M9EF6B; 
0.0 – ED98A99 ;A4K9A<9 >BAJ9AFD4J<< %ED; 
(0.0) – F9>GM99 ;A4K9A<9 >BAJ9AFD4J<< %F9>; 
51 – F9>GM99 6D9@S (F4=@9D), E. ">BAK4A<9 J<>?4 900 E; 
dD = 1.60 – BCF<K9E>4S C?BFABEFP CBF9@A9A<S D94>F<6AB= ?9AFO; 
2.00 – BCF<K9E>4S C?BFABEFP CBF9@A9A<S D94>F<6AB= ?9AFO 6 >BAJ9 BFEK9F4. 

�A4K9A<S @4EEB6OI >BAJ9AFD4J<= 4A4?<;<DG9@OI 69M9EF6, 6O6B8<@OI A4 8<EC?9=, 

G>4;4AO 6 @7/@3, % B5. 8., CD98GE@BFD9A4 6B;@B:ABEFP 6O6B84 6 98<A<J4I: ppm. 

 �B?<K9EF6B ;4C<E9= 6B 6EFDB9AAGR C4@SFP 74;B4A4?<;4FBD4 EBEF46?S9F A9 @9A99 
4 000, C9D9;4C<EP J<>?<K9E>4S. � C4@SFP 74;B4A4?<;4FBD4 ;4C<EO64RFES >4:8O9                    
900-E9>GA8AO9 GED98A9AAO9 ;A4K9A<S >BAJ9AFD4J<= < >BAJ9AFD4J<<, CD96OL4RM<9 
GEF4AB6?9AAO9 CBDB7B6O9 ;A4K9A<9 6@9EF9 E 84FB= < 6D9@9A9@. 

#DB7D4@@AB9 B59EC9K9A<9 D94?<;B6O649F 4?7BD<F@ D45BFO 74;B4A4?<;4FBD4, CD<: 
– GEF4AB6?9AAB@ >4=>< CBDB79 ED454FO64A<S D9?9 «EGI<9 >BAF4>FO»; 
– GEF4AB6?9AAOI 42CE CBDB74I ED454FO64A<S D9?9 «EGI<9 >BAF4>FO». 
 

#@8 CAB0=>2;5==>< >4=>< ?>@>35 A@010BO20=8S ($��� 2 =5 70459AB2>20=>): 
4) #D< <;@9D9AAOI >BAJ9AFD4J<S 4A4?<;<DG9@OI 69M9EF6 @9A99 GEF4AB6?9AAB7B 

CBDB74: 
– E69FB64S <A8<>4J<S 74;B4A4?<;4FBD4 6O>?RK9A4; 
– >BAF4>FO $��� 1 D4;B@>AGFO; 
– CB B>BAK4A<< J<>?4 <;@9D9A<S 6O>?RK49FES A4EBE, CD<:<@ HBFB7B?B6>< 

BFCGE>49F D94>F<6AGR ?9AFG, CDB<EIB8<F E86<7 D94>F<6AB= ?9AFO A4 1 @@ < J<>? <;@9D9A<S 
CB6FBDS9FES. 

5) #D< <;@9D9AAOI >BAJ9AFD4J<SI 4A4?<;<DG9@OI 69M9EF6 5B?PL9 GEF4AB6?9AAB7B 
CBDB74: 

– E69FB64S <A8<>4J<S 74;B4A4?<;4FBD4 6>?RK9A4; 



��!�-4( Ex 
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– CDB<EIB8<F ;4@O>4A<9 >BAF4>FB6 $��� 1 – CD98A4;A4K9AO 8?S 6>?RK9A<S 
464D<=AB= 69AF<?SJ<< CB@9M9A<S, 6>?RK9A<S E69FB6B= <A8<>4J<< 6 CB@9M9A<< 
GCD46?9A<S (A4 M<F9 �#') < CB @9EFG; 

– A4EBE 6O>?RK49FES A4 2 @<A <, CB <EF9K9A<R QFB7B 6D9@9A<, 6AB6P 6>?RK49FES A4 
1 @<A (#$"�'��� 74;B6B7B FD4>F4 74;B4A4?<;4FBD4), ;4F9@ BF>?RK49FES, CD<:<@ 
HBFB7B?B6>< BFCGE>49F D94>F<6AGR ?9AFG, CDB<EIB8<F E86<7 D94>F<6AB= ?9AFO A4 FDB=AB= 
L47 (3 @@) < J<>? <;@9D9A<S CB6FBDS9FES. 

6) #D< CBE?98GRM9@ G@9APL9A<< ;A4K9A<S <;@9D9AAB= @4EEB6B= >BAJ9AFD4J<< 
4A4?<;<DG9@OI 69M9EF6 @9A99 GEF4AB6?9AAB7B CBDB74: 

– 8B?:A4 BF>?RK<FPES E69FB64S <A8<>4J<S 74;B4A4?<;4FBD4; 
– 8B?:AO D4;B@>AGFPES >BAF4>FO $��� 1 – CD98A4;A4K9AO 8?S 6>?RK9A<S 

464D<=AB= 69AF<?SJ<< CB@9M9A<S, 6>?RK9A<S E69FB6B= <A8<>4J<< 6 CB@9M9A<< 
GCD46?9A<S (A4 M<F9 �#') < CB @9EFG; 

– D45BF4 74;B4A4?<;4FBD4 CDB8B?:49FES 6 LF4FAB@ D9:<@9. 
 

#@8 CAB0=>2;5==OE 42CE ?>@>30E A@010BO20=8S: 

 #D< <;@9D9AAOI >BAJ9AFD4J<SI 4A4?<;<DG9@OI 69M9EF6 @9A99 GEF4AB6?9AAOI 
CBDB7B6: 

– E69FB64S <A8<>4J<S 74;B4A4?<;4FBD4 6O>?RK9A4; 
– >BAF4>FO $��� 1 < $��� 2 D4;B@>AGFO; 
– CB B>BAK4A<< J<>?4 <;@9D9A<S 6O>?RK49FES A4EBE, CD<:<@ HBFB7B?B6>< 

BFCGE>49F D94>F<6AGR ?9AFG, CDB<EIB8<F E86<7 D94>F<6AB= ?9AFO A4 1 @@ < J<>? <;@9D9A<S 
CB6FBDS9FES. 

#D< CD96OL9A<< #�$�"�" GEF4AB6?9AAB7B CBDB74: 
– E69FB64S <A8<>4J<S 74;B4A4?<;4FBD4 6>?RK9A4; 
– CDB<EIB8<F ;4@O>4A<9 >BAF4>FB6 $��� 1 – CD98A4;A4K9AO 8?S 6>?RK9A<S 

464D<=AB= 69AF<?SJ<< CB@9M9A<S, 6>?RK9A<S E69FB6B= <A8<>4J<< 6 CB@9M9A<< 
GCD46?9A<S (A4 M<F9 �#') < CB @9EFG; 

– 6O>?RK49FES A4EBE, CD<:<@ HBFB7B?B6>< BFCGE>49F D94>F<6AGR ?9AFG, 
CDB<EIB8<F E86<7 D94>F<6AB= ?9AFO A4 1 @@ < J<>? <;@9D9A<S CB6FBDS9FES (2 QB>< A;CG05 
2@5<S @01>BO 307>0=0;870B>@0 =0 >4=>< ?SB=5 A>AB02;S5B 20 A!!!) 8B F9I CBD, CB>4 
;A4K9A<9 %F9> A9 EF4A9F @9APL9 GEF4AB6?9AAB7B C9D6B7B CBDB74 ED454FO64A<S; 

– ;A4K9A<S >BAJ9AFD4J<= 4A4?<;<DG9@OI 69M9EF6 6OL9 CBDB7B6OI ;4C<EO64RFES 6 
C4@SFP 74;B4A4?<;4FBD4 E 84FB= < 6D9@9A9@ (>BAJ9AFD4J<< 20 E <;@9D9A<=). 

#D< G@9APL9A<< ;A4K9A<S <;@9D9AAB= @4EEB6B= >BAJ9AFD4J<< 4A4?<;<DG9@OI 
69M9EF6 @9A99 #�$�"�" GEF4AB6?9AAB7B CBDB74: 

– 8B?:A4 BF>?RK<FPES E69FB64S <A8<>4J<S 74;B4A4?<;4FBD4; 
– 8B?:AO D4;B@>AGFPES >BAF4>FO $��� 1 – CD98A4;A4K9AO 8?S 6>?RK9A<S 

464D<=AB= 69AF<?SJ<< CB@9M9A<S, 6>?RK9A<S E69FB6B= <A8<>4J<< 6 CB@9M9A<< 
GCD46?9A<S (A4 M<F9 �#') < CB @9EFG; 

– *<>? <;@9D9A<S CB6FBDS9FES (6D9@S D45BFO 74;B4A4?<;4FBD4 A4 B8AB@ CSFA9                  
EBEF46?S9F 900 E). 

#D< CD96OL9A<< �&"$"�" GEF4AB6?9AAB7B CBDB74: 
– CDB8B?:49F D45BF4FP E69FB64S <A8<>4J<S 74;B4A4?<;4FBD4; 
– >BAF4>FO $��� 1 ;4@>AGFO; 
– ;4@O>4A<9 >BAF4>FB6 $��� 2 – CD98A4;A4K9AO 8?S 6>?RK9A<S E69FB6B= <A8<>4J<< 

B ;474;B64AABEF< 6B;8GLAB= ED98O G 6IB8AOI 869D9=, 6 CB@9M9A<SI < A4 BF>DOFB= 
C?BM48>9 8?S CD98GCD9:89A<S C9DEBA4?4 B5 BC4EABEF<; 

– A4EBE 6O>?RK49FES A4 3 @<A <, CB <EF9K9A<< QFB7B 6D9@9A<, 6AB6P 6>?RK49FES A4 
1 @<A (#$"�'��� 74;B6B7B FD4>F4 74;B4A4?<;4FBD4), ;4F9@ BF>?RK49FES, CD<:<@ 
HBFB7B?B6>< BFCGE>49F D94>F<6AGR ?9AFG, CDB<EIB8<F E86<7 D94>F<6AB= ?9AFO A4 FDB=AB= 
L47 (3 @@) < J<>? <;@9D9A<S CB6FBDS9FES; 
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– ;A4K9A<S >BAJ9AFD4J<= 4A4?<;<DG9@OI 69M9EF6 6OL9 CBDB7B6OI ;4C<EO64RFES 6 
C4@SFP 74;B4A4?<;4FBD4 E 84FB= < 6D9@9A9@ (>BAJ9AFD4J<< 20 E <;@9D9A<=). 

#D< CBE?98GRM9@ G@9APL9A<< ;A4K9A<S <;@9D9AAB= @4EEB6B= >BAJ9AFD4J<< 
4A4?<;<DG9@B7B 69M9EF64 @9A99 6FBDB7B GEF4AB6?9AAB7B CBDB74: 

– 8B?:AO D4;B@>AGFPES >BAF4>FO $��� 2; 
– CDB8B?:49F D45BF4FP E69FB64S <A8<>4J<S 74;B4A4?<;4FBD4; 
– >BAF4>FO $��� 1 ;4@>AGFO. 
�4?PA9=L4S D45BF4 74;B4A4?<;4FBD4 CDB8B?:49FES >4> CD< CD96OL9A<< #�$�"�" 

GEF4AB6?9AAB7B CBDB74. 
#D< 6B;A<>AB69A<< A9<ECD46ABEF< 74;B4A4?<;4FBD4 (BFEGFEF6<9 E69FB6B7B CBFB>4 6 

HBFB7B?B6>9): 
– 6>?RK9A<9 A9CD9DO6AB= E69FB6B= <A8<>4J<< 74;B4A4?<;4FBD4; 
– 6O84K4 E<7A4?4 6 CDB7D4@@AB-F9IA<K9E><= >B@C?9>E CB 4A4?B7B6B@G FB>B6B@G 

6OIB8G «4-20 @�» @9FB8B@ CBC9D9@9AAB7B E9>GA8AB7B 6>?RK9A<S 7D4A<KAOI ;A4K9A<= 
8<4C4;BA4 69?<K<AO FB>B6B7B E<7A4?4. 

 

 

 

� ���'���/: 

1 �73>B>28B5;L CAB0=02;8205B ?>@>3 A@010BK20=8O A83=0;870F88 4;O 2>74CE0 
@01>G59 7>=K – 1 ��� .�..  

2 �A;8 =>@<0B82 8<55B 420 7=0G5=8O – 2 G8A;8B5;5 <0:A8<0;L=> @07>20O, 0 2 
7=0<5=0B5;5 – A@54=5A<5==0O ���, ?@54?@8OB85-873>B>28B5;L CAB0=02;8205B 
A@54=5A<5==CN ���. 

3 �@8 >BACBAB288 2 !0=�8� 4;O @01>G59 7>=K – ���@.7. 2<5AB> =8E 
CAB0=02;820NB 7=0G5=8O ��#�.  

4 �?F8>=0;L=> 2>7<>6=0 CAB0=>2:0 4@C38E ?>@>3>2 A@010BK20=8O A83=0;870F88, => 
=5 1>;55 42CE. 

5 �;O A2O78 A :><?LNB5@>< 307>0=0;870B>@ 8<55B AB0=40@B=K9 8=B5@D59A            
RS-485. �=0;878@C5<K9 2>74CE 02B><0B8G5A:8 ?@>E>48B G5@57 @50:B82=CN ;5=BC 
E8<:0AA5BK© 2 D>B>3>;>2:5 A ?><>ILN 2AB@>5==>3> =0A>A0 A @0AE>4>< 0,5±0,1 ;/<8=. 

 

�4 B8<A J<>? <;@9D9A<S (900 E) 74;B4A4?<;4FBD 46FB@4F<K9E>< CDB<;6B8<F 45 

<;@9D9A<= %F9> (B8AB %F9> <;@9DS9FES ;4 20 E). 
%D98A99 ;A4K9A<9 >BAJ9AFD4J<< 6D98AB7B 69M9EF64 6OK<E?S9FES CB HBD@G?9  

 СED1 = ∑ (СFек�)n�=1 � , 

789 n – K<E?B <;@9D9A<= %F9> 6 900-E9>GA8AB@ J<>?9. 
�A4K9A<9 %ED 46FB@4F<K9E>< ;4C<EO649FES 6 C4@SFP CD<5BD4, CBE?9 K97B 

CDB<;6B8<FES 46FB@4F<K9E>4S CDBFS:>4 D94>F<6AB= ?9AFO A4 B8<A L47 (1 @@). 

 

� ���'���/: 

1 #AB0=>2;5==K9 0;3>@8B< 87<5@5=8O ?>72>;O5B >15A?5G820BL =5>1E>48<K9 
@5AC@A @01>BK @50:B82=>9 ;5=BK 2 >4=>9 E8<:0AA5B5© :@C3;>3>48G=> 2 

=5?@5@K2=>< @568<5. �0<5=0 @50:B82=>9 ;5=BK 2 E8<:0AA5B5© ?@>872>48BAO ?@8 
?>43>B>2:5 307>0=0;870B>@0 : ?>25@:5 (>48= @07 2 3>4) C 873>B>28B5;O. 

2  01>B0 307>0=0;870B>@0 2 @568<5, ?@52KH0NI5< CAB0=>2;5==K9 ?>@>3 
A@010BK20=8O A83=0;870F88, C<5=LH05B ?@>4>;68B5;L=>ABL M:A?;C0B0F88 @50:B82=>9 
;5=BK. 
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15.4 #>43>B>2:0 : @01>B5  

#9D98 CB87BFB6>B= > Q>EC?G4F4J<< 74;B4A4?<;4FBD4 A9B5IB8<@B CDB69EF< 6A9LA<= 
BE@BFD 74;B4A4?<;4FBD4, CDB69D<FP A4?<K<9 C?B@5, @4D><DB6>< 6;DO6B;4M<FO, G598<FPES 
6 BFEGFEF6<< @9I4A<K9E><I CB6D9:89A<=. 

#DB69EF< 6A9LA<= BE@BFD I<@>4EE9FO©, G598<FPES 6 99 J9?BEFABEF<: A9 8BCGE>49FES 
CB86<:ABEFP Q?9@9AFB6 C4@SF< (touch memory), A9 8BCGE>49FES A4?<K<S FD9M<A, E>B?B6, 
CD<6B8SM<I > 89HBD@4J<< I<@>4EE9FO©, A4DGL9A<R 79D@9F<KABEF< <?< CD9CSFEF6GRM<9 
E6B5B8AB@G C9D9@9M9A<R D94>F<6AB= ?9AFO, CDB69D<FP ?97>BEFP 6D4M9A<S 5B5<A. 
$94>F<6A4S ?9AF4 6 I<@>4EE9F9© A9 8B?:A4 <@9FP D4;DO6B6, CB6D9:89A<=, C9D9>DGK<64A<=, 
;4@SF<= < <;?B@B6, J69F 8B?:9A 5OFP D46AB@9DAO=, A9 8BCGEF<@B CBF9@A9A<9 D94>F<6AB= 
?9AFO < 99 89EFDG>J<<. �E?< CBF9@A9A<9 CDB<;BL?B 6 A4K4?9 D94>F<6AB= ?9AFO, 
A9B5IB8<@B C9D9@9EF<FP 99 6C9D98 8B D46AB@9DAB7B J69F4. 

#DB69D<FP A4?<K<9 6<AFB6 >D9C?9A<S >DOL>< (10 LF.). 
#DB69D<FP @9EF4 >D9C?9A<S >459?PAOI 66B8B6, G598<FPES 6 ;4FS:>9 66B84 (GE<?<9 

;4FS:>< >459?PAB7B 66B84 40 !@), G598<FPES 6 BFEGFEF6<< @9I4A<K9E><I CB6D9:89A<=. 

 

��������! � @01>B5 A 307>0=0;870B>@>< 4>?CA:0NBAO ;8F0, 87CG82H85       
=0AB>OI55  Э 8 ?@>H54H85 8=AB@C:B06 ?> B5E=8:5 157>?0A=>AB8.  
�0?@5I05BAO M:A?;C0B8@>20BL 307>0=0;870B>@, 8<5NI89 <5E0=8G5A:85 

?>2@5645=8O :>@?CA0 8;8 ?>2@5645=85 ?;><1. �>ABC? : 2=CB@5==8< G0ABO< 
307>0=0;870B>@0 4;O 2K?>;=5=8O :0:8E-;81> @01>B 4>;65= >ACI5AB2;OBLAO B>;L:> 
>1CG5==K< ?5@A>=0;><. �B:@K20BL :@KH:C :>@?CA0 307>0=0;870B>@0 4>?CA:05BAO B>;L:> 
2> 27@K2>157>?0A=>9 7>=5, ?@5420@8B5;L=> >B:;NG82 ?@81>@ >B A5B8.    

 

15.5 #>@S4>: CAB0=>2:8 8 A=SB8S E8<:0AA5BO© 

15.5.1 'EF4AB6>4 I<@>4EE9FO© 

#9D98 GEF4AB6>B= I<@>4EE9FO© 6 CD<5BD A9B5IB8<@B G598<FPES, KFB D94>F<6A4S 
?9AF4 A4 5B5<A4I I<@>4EE9FO© A4FSAGF4. #D< A9B5IB8<@BEF<, B59EC9K<FP A4FS7 D94>F<6AB= 
?9AFO CGF9@ CB6BDBF4 BE< CD<ё@AB= 5B5<AO CB K4EB6B= EFD9?>9, 6;S6 86G@S C4?PJ4@< 
FBDJO BE< 6D4M9A<S CD<ё@AB= 5B5<AO CB B59 EFBDBAO >BDCGE4 I<@>4EE9FO©. 

�B A4K4?4 <;@9D9A<= E <ECB?P;B64A<9@ I<@>4EE9FO© HBFB7B?B6>4 A4IB8<FES 6 
BF>DOFB@ CB?B:9A<<. "EFBDB:AB 669EF< D94>F<6AGR ?9AFG 6 CDBD9;P HBFB7B?B6>< < 
GEF4AB6<FP I<@>4EE9FG©. )<@>4EE9F4© 8B?:A4 DB6AB, 59; C9D9>BE4 < ?RHF4 BC<D4FPES A4 
D45BKGR CB69DIABEFP 74;B4A4?<;4FBD4. #D< A9B5IB8<@BEF< CDB69DAGFP >4FGL>< CD<9@AB= 
545<AO I<@>4EE9FO© 8B EB6C489A<S EB L?<JB@ CD<5BD4.  

 

15.5.2 %ASF<9 I<@>4EE9FO© 

#9D98 EASF<9@ I<@>4EE9FO© A9B5IB8<@B BEF4AB6<FP <;@9D9A<S <?< 8B:84FPES <I 
B>BAK4A<S. #D< QFB@ HBFB7B?B6>4 K9D9; 2 E C9D9=89F 6 BF>DOFB9 CB?B:9A<9, < 5G89F 6<89A 
@<74RM<= ;9?9AO= E69FB8<B8. "EFBDB:AB <;6?9KP I<@>4EE9FG©, CD<?B:<6 GE<?<9 BFDO64 
CD<FS7<64A<S @47A<FB6. '?B:<FP I<@>4EE9FG© 6 C?4EF<>B6O= C4>9F < C?BFAB 97B ;4>DOFP. 

 

15.5.3 $9@BAF D94>F<6AB= ?9AFO 6 I<@>4EE9F9© 

� E?GK49 B5DO64 D94>F<6AB= ?9AFO A9B5IB8<@B E>?9<FP >BAJO ?9AFO E>BFK9@ <?< 
>4AJ9?SDE><@ >?99@->4D4A84LB@ CBE?9 K97B C9D986<AGFP E>?99AAGR K4EFP A4 CD<9@AGR 
5B5<AG I<@>4EE9FO©. #DB69D<FP E6B5B8AB9 C9D9@9M9A<9 D94>F<6AB= ?9AFO 6DGKAGR CD< 
CB6BDBF9 BE< CD<9@AB= 5B5<AO CB K4EB6B= EFD9?>9. 

 

��������! !0<>AB>OB5;L=0O 70<5=0 @50:B82=>9 ;5=BK 2 E8<:0AA5B5© =5 
4>?CAB8<0.  
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15.6  >=B06 307>0=0;870B>@0 2> 27@O2>157>?0A=>9 7>=5 

�A9 6;DO6BBC4EAB= ;BAO BF>DGF<FP 6<AFO >D9C?9A<S >DOL>< L9EF<7D4AAO@ 
>?RKB@ <; >B@C?9>F4 CBEF46><, GEF4AB6<FP I<@>4EE9FG©, A4A9EF< FBA><= E?B= E<?<>BAB6B= 
E@4;>< ><EFPR <; >B@C?9>F4 CBEF46>< A4 H?4AJ96GR CB69DIABEFP >BDCGE4 74;B4A4?<;4FBD4, 
84FP CDBEBIAGFP 6 F9K9A<< 2-3 @<A, EB6@9EF<FP CB69DIABEF<, ;4FSAGFP >DOL>G 6<AF4@< 
L9EF<7D4AAO@ >?RKB@ E GE<?<9@ ;4FS:>< A9 5B?99 8,5 !@, 89=EF6GS 6 869 EF48<<:  

– EF48<S 1: 30 % FD95G9@B7B @B@9AF4;  
– EF48<S 2: 100 % FD95G9@B7B @B@9AF4. 
#BE?98B64F9?PABEFP ;4FS:><: 6<AF 6 E9D98<A9 8?<AAB= EFBDBAO, 5B?F 6 E9D98<A9 

8DG7B= 8?<AAB= EFBDBAO (CD< E@9M9A<< A4<E>BEB>), 6<AF 6 E9D98<A9 >BDBF>B= EFBDBAO, 
6<AF 6 E9D98<A9 8DG7B= >BDBF>B= EFBDBAO (CD< C9D9@9M9A<< A4<E>BEB>), 84?99 K9D98GS 
EFBDBAO < E@9M9A<S > >D4R (E?964 < ECD464). 

� >4K9EF69 BEAB6AB7B @9FB84 BCD989?9A<S @B@9AF4 ;4FS:>< CB?P;G=F9EP 
8<A4@B@9FD<K9E><@ <AEFDG@9AFB@.  

#BE?9 ;4FS:>< 5B?FB6 CDB69D<FP MGCB@ L<D<AG ;4;BD4: BA4 A9 8B?:A4 CD96OL4FP 
0,04 @@.  

 

15.7  >=B06 307>0=0;870B>@0 2> 27@O2>>?0A=>9 7>=5  
 BAF4: 74;B4A4?<;4FBD4 A4 B5N9>F9 8B?:9A CDB<;6B8<FPES 6 EBBF69FEF6<< E 

GF69D:89AAO@ 6 GEF4AB6?9AAB@ CBDS8>9 CDB9>FB@ D4;@9M9A<S E<EF9@O >BAFDB?S, 6 
EBEF469 >BFBDB= <ECB?P;G9FES 74;B4A4?<;4FBD. #D< @BAF4:9 < Q>EC?G4F4J<< A9B5IB8<@B 
DG>B6B8EF6B64FPES:  

– 7?46B= 7.3 «#D46<? GEFDB=EF64 Q?9>FDBGEF4AB6B>» (#'1-7);  

– 7?46B= 3.4 «#D46<? F9IA<K9E>B= Q>EC?G4F4J<< Q?9>FDBGEF4AB6B> CBFD95<F9?9=» 
(#&11#);  

– «#D46<?4@< F9IA<>< 59;BC4EABEF< CD< Q>EC?G4F4J<< Q?9>FDBGEF4AB6B> 
CBFD95<F9?9=» (#&�).   

�4;B4A4?<;4FBD 8B?:9A 5OFP ;4;9@?9A. �<AF ;4;9@?9A<S A4IB8<FES E 6A9LA9= 
EFBDBAO >BDCGE4 < B5B;A4K9A ;A4>B@ ;4;9@?9A<S. 

$9>B@9A84J<< CB BCF<@4?PAB@G D4ECB?B:9A<R 74;B4A4?<;4FBD4:  
– 74;B4A4?<;4FBD E?98G9F D4ECB?474FP 6 @9EF9, CD98GE@BFD9AAB@ CDB9>FAB= 

8B>G@9AF4J<9=, 789 CBS6?9A<9 74;4 A4<5B?99 69DBSFAB; 
– 8?S <;@9D9A<S 74;B6, >BFBDO9 ?97K9 6B;8GI4, 74;B4A4?<;4FBD E?98G9F D4ECB?474FP 

6OL9 ;4M<M49@B= ;BAO. �?S <;@9D9A<S 74;B6, >BFBDO9 FS:9?99 6B;8GI4, 74;B4A4?<;4FBD 
E?98G9F D4ECB?474FP A<:9 ;4M<M49@B= ;BAO;  

– D9>B@9A8G9FES D4ECB?474FP 74;B4A4?<;4FBD 6 @9EF4I E IBDBL9= J<D>G?SJ<9= 
6B;8GI4. "7D4A<K9A<9 9EF9EF69AAB7B 6B;8GLAB7B CBFB>4 @B:9F EF4FP CD<K<AB= 
;4@98?9AAB7B ED454FO64A<S; 

– A9 E?98G9F D4ECB?474FP 74;B4A4?<;4FBD CB8 CDS@O@< EB?A9KAO@< ?GK4@< 59; 
<ECB?P;B64A<S >B;ODP>4 ;4M<FO BF 4F@BEH9DAOI BE48>B6 < EB?AJ4; 

– A9 E?98G9F D4ECB?474FP 74;B4A4?<;4FBD 6 @9EF4I, CB869D:9AAOI 6?<SA<R 8B:8S, 
6B8O, 4QDB;B?9=, FG@4A4 <?< E<?PAB= >BA89AE4J<<, <EFBKA<>B6 CO?<, C4D4 59; 
<ECB?P;B64A<S >B;ODP>4 ;4M<FO BF 4F@BEH9DAOI BE48>B6 < EB?AJ4; 

– A9 E?98G9F D4ECB?474FP 74;B4A4?<;4FBD 65?<;< <EFBKA<>4 F9C?4; 
– D9>B@9A8G9FES GEF4A46?<64FP 74;B4A4?<;4FBD 6 @9EF4I E 6B;@B:ABEFPR 8BEFGC4 

8?S 97B B5E?G:<64A<S. 
 BAF4: < CB8>?RK9A<9 74;B4A4?<;4FBD4 8B?:AO CDB<;6B8<FPES CD< BF>?RK9AAB@ 

A4CDS:9A<< C<F4A<S. 
�4;B4A4?<;4FBDO ��!�-4( �I A9B5IB8<@B GEF4A46?<64FP 6 D45BK<I CB@9M9A<SI E 

F9@C9D4FGDB= A9 A<:9 -50 º%, E CD<@9A9A<9@ >D9C9:AB7B >B@C?9>F4 A4 EF9AG. �4CD9M49FES 
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CB869D74FP 74;B4A4?<;4FBD 6B;89=EF6<R F9@C9D4FGD, 6OIB8SM<I ;4 CD989?O G>4;4AAOI 
8<4C4;BAB6 Q>EC?G4F4J<<. 

#D< GEF4AB6>9 74;B4A4?<;4FBD4 A4 EF9AG (C?4EF<AG) A9B5IB8<@B EB5?R84FP 
@BAF4:AO9 D4;@9DO 8?S >D9C?9A<S 6 EBBF69FEF6<< E #D<?B:9A<9@ � D<E. �5 (6E9 D4;@9DO 
G>4;4AO 6 @@). '598<F9EP, KFB 6E9 >D9C9:AO9 6<AFO CB?ABEFPR ;4FSAGFO. #D< GEF4AB6>9 
A9B5IB8<@B G598<FPES, KFB > 74;B4A4?<;4FBDG CBEFGC49F 4A4?<;<DG9@O= 6B;8GI, 4 F4>:9 
8BEF4FBKAB @9EF4 8?S CBE?98GRM97B 89@BAF4:4, B5E?G:<64A<S, CB69D><.  

� 74;B4A4?<;4FBDG A9B5IB8<@B CB869EF< 74;B6O9 >B@@GA<>4J<<: 

– > LFGJ9DG «�)"�» 74;B4A4?<;4FBD4 8B FBK>< BF5BD4 CDB5O; 
– BF LFGJ9D4 «�/)"�» 74;B4A4?<;4FBD4 8B 59;BC4EAB7B @9EF4 BF6B84 

4A4?<;<DG9@OI 69M9EF6. 
"F 74;B4A4?<;4FBD4 8B @9EF4 CB8>?RK9A<S CDB?B:<FP >459?P C<F4A<S, 

<AF9DH9=EAO= >459?P, >459?P «EGI<9 >BAF4>FO», ;489=EF6B64AAO= D9;9D6AO= >459?P 8B 
��$/�"���"#�%!"� �"!/ (CB@9M9A<9, D4ECD989?<F9?PA4S >BDB5>4 E 
EBBF69FEF6GRM9= EF9C9APR 6;DO6B;4M<FO).   
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15.8 #@>2545=85 87<5@5=89  

'EF4AB6<F9 I<@>4EE9FG©. �>?RK<F9 C<F4A<9 74;B4A4?<;4FBD4. �>?RK49FES A4EBE < 
A4 8<EC?99 BFB5D4:49FES B>AB CD<69FEF6<S. 

 

 

�47B4A4?874FBD �А��-4( �) 
 

 

 

+9D9; 1 E 6OE69F<FES E?98GRM99 B>AB 
 

�B?B6>4 BF>DOF4 
     ... 

 

 

 

+9D9; 3 E BFB5D4:49FES BEAB6AB= Q>D4A <;@9D9A<= 

 

NH3   CF5>= 0.0 
20    !ED= 0.0 
HCN             !� 
  0.0005          0.8054 

 

789  NH3 – A4;64A<9 4A4?<;<DG9@B7B 69M9EF64; 
%B5: – ;A4K9A<9 F9>GM9= >BAJ9AFD4J<<; 
20 – ;A4K9A<9 #�� 84AAB7B ;47DS;ASRM97B 69M9EF64 6 @7/@3; 

%A@ – ED98A99 ;A4K9A<9 >BAJ9AFD4J<< ;4 GED98A9AAO9 15-@<AGFAO9 C9D<B8O. 
�D4EAO@ J69FB@ A4 Q>D4A9 CB>4;4AO 69M9EF64 < F9>GM<9 >BAJ9AFD4J<<, <;@9DS9@O9 

A4 E9AEBD4I, 9E?< BA< 6IB8SF 6 >B@C?9>F4J<R. 
 

� E?GK49, 9E?< I<@>4EE9F4© A9 GEF4AB6?9A4, A4 8<EC?99 BFB5D4;<FES <AHBD@4J<S 
 

)8@>4EE5F4 
�5 GEF4AB6?5A4 
 

 

 

#BE?9 GEF4AB6>< >4EE9FO 

)8@>4EE5F4 GEF4AB6?5A4 
�46@8F5 «EFD5?>4» 
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94  �9DE<S 4 

 

 

!4:@<F9 >ABC>G "%FD9?>4" (CB8A9E<F9 @47A<FAO= EF<?GE > CD46B@G 79D>BAG), 
BFB5D4:49FES BEAB6AB= Q>D4A <;@9D9A<= 

 

NH3   CF5>= 0.0                      <001> 
20    !ED= 0.0                      16:05:02 
 

 

 

� 74;B4A4?<;4FBD9 D94?<;B64A J<>?<K9E><= ECBEB5 BCD989?9A<S >BAJ9AFD4J<< 
<;@9DS9@B7B I<@<K9E>B7B 69M9EF64: 

4) CB?GK9A<9 Q?9>FD<K9E>B7B E<7A4?4 E HBFBCD9B5D4;B64F9?S 6 HBFB7B?B6>9 CB8 
89=EF6<9@ ;47DS;ASRM<I I<@<K9E><I 69M9EF6 6 4A4?<;<DG9@B= CDB59 A4 D94>F<6AGR 
?9AFG; 

5) CD9B5D4;B64A<9 CB?GK9AAOI Q?9>FD<K9E><I E<7A4?B6 6 >BAJ9AFD4J<R 
I<@<K9E>B7B 69M9EF64. 

�4;B4A4?<;4FBD 46FB@4F<K9E><=, A9B5E?G:<649@O=. !9CD9DO6AB A4IB8<FES 6 D45BF9 
B8<A 7B8 (CB>4;4A<9 >BAJ9AFD4J<< A4 Q>D4A9). !4 6OIB8AB@ 4A4?B7B6B@ D4;N9@9 4-20 @A 
74;B4A4?<;4FBD4: ;A4K9A<9 FB>4 4 @A EBBF69FEF6G9F AG?96B= >BAJ9AFD4J<< 4A4?<;<DG9@B7B 
69M9EF64, ;A4K9A<9 FB>4 20 @A – >BAJG 8<4C4;BA4 <;@9D9A<=, ;A4K9A<9 FB>4 @9A99 4 @� 
E6<89F9?PEF6G9F B A9<ECD46ABEF< 74;B4A4?<;4FBD4. 

#D< A4?<K<< 6 6B;8GI9 >BAJ9AFD4J<< 6D98AOI 69M9EF6 6OL9 CBDB74 ED454FO64A<S 
A4 Q>D4A9 6O6B8<FES <AHBD@4J<S. 

 

CF5> > 1 ���D7 (5.1)                 <001> 
�EF4?BEP: 119 E5>                   16:05:02 
 

 

                         

789 %B5: > 1 #��@.7. – <;@9D9AAB9 ;A4K9A<9 F9>GM9= >BAJ9AFD4J<< 
CD96OE<?B ;A4K9A<9 >BAJ9AFD4J<< #��D.;.; 
(5,1) – K<E?B6B9 ;A4K9A<9 <;@9D9AAB= >BAJ9AFD4J<< 6 @7/@3; 

"AB0;>AP: 119 A5: – B5D4FAO= 86GI@<AGFAO= BFEK9F 6D9@9A<, CD< >BFBDB@ 
;4@>AGFO $��� «%�» < 6>?RK9AO E69FB64S <A8<>4J<S < ;6G>B64S 
E<7A4?<;4J<S. 
<001> - �8D9E 74;B4A4?<;4FBD4 A4 L<A9 RS-485. 

16:05:02 – &9>GM99 6D9@S. 
 

+9D9; 2 @<A 6O>?RK4RFES E69FB64S <A8<>4J<S < ;6G>B64S E<7A4?<;4J<S, 
D4;@O>4RFES $��� «%�» < 6>?RK49FES >B@CD9EEBD. �;@9D9A<S A9 CDB6B8SFES, CD<5BD 
C9D9IB8<F 6 D9:<@ CDB8G6><. 

 

� ��'��А 
�EF4?BEP: 60 E5> 
 

 

 



��!�-4( Ex 

�9DE<S 4  95 

#DB<EIB8<F B8AB@<AGFAO= CDBJ9EE CDB8G6>< 74;B6B7B >4A4?4 74;B4A4?<;4FBD4. 
#BE?9 K97B CD<5BD 6B;6D4M49FES 6 D9:<@ <;@9D9A<S (BEAB6AB= Q>D4A). 

�E?< EAB64 A9 6OCB?A<FES GE?B6<9 %F9> < 1 #��D.;., D9:<@ CD96OL9A<S GEF4AB6>< 
ED454FO64A<S D9?9 CB6FBDS9FES < 5G89F CB6FBDSFPES 8B F9I CBD, CB>4 5G89F 6OCB?ASFPES 
%F9> < 1 #��D.;. 

�;@9D9AAO9 %ED >4:8B7B D4;B6B7B J<>?4 <;@9D9A<S (3 @<A) @B7GF 5OFP ;4C<E4AO 6 
CDBFB>B? 6DGKAGR, ED98ASS >BAJ9AFD4J<S %ED >4:8B7B J<>?4 <;@9D9A<S (15 @<A) ;4ABE<FES 
6 C4@SFP 74;B4A4?<;4FBD4 46FB@4F<K9E><.  

#D< A9B5IB8<@BEF< 74;B4A4?<;4FBD @B:AB 6O>?RK<FP, 6OF4M<6 6<?>G <; DB;9F>< 
5?B>4 C<F4A<S. 

 

� ���'���/: 

1 �@8 2K:;NG5=88 307>0=0;870B>@0 2> 2@5<O F8:;0 87<5@5=8O (15 <8=) 
@50:B82=0O ;5=B0 >AB05BAO ?@860B>9 2 D>B>3>;>2:5; 

2 �@8 2K:;NG5=88 307>0=0;870B>@0 2 :>=F5 F8:;0 87<5@5=8O (2 <><5=B ?>4J5<0 
?@868<0 D>B>3>;>2:8) @50:B82=0O ;5=B0 >A2>1>6405BAO >B ?@868<0. 
 

15.9 $01>B0 A <5=R 

 �?S 6IB84 6 7?46AB9 @9AR (4 F4>:9 8?S 6OIB84 <; D9:<@4 CDBE@BFD4 4DI<64 
<;@9D9A<=) <ECB?P;G9FES >B@5<A4J<S >ABCB> (79D>BAB6) "%FD9?>4" < ""�", CD<K9@ EA4K4?4 
A9B5IB8<@B A4:4FP >ABC>G (CB8A9EF< @47A<FAO= EF<?GE > 79D>BAG) "%FD9?>4" < ;4F9@, 
G89D:<64S 99, A4:4FP >ABC>G ""�". !4 8<EC?99 CD<5BD4 BFB5D4;<FES: 
 

<�OхB4>   АDх86 
�4EE5F4   �D5@я/�4F4 
 

 

 

�O5D4AAO= CGA>F @9AR ;4>?RK9A 6 G7?B6O9 E>B5>< "< >". % CB@BMPR >ABC>< 
"%FD9?>4" CDB<;6B8<FES J<>?<K9E><= C9D95BD CGA>FB6, 4 6OCB?A9A<9 6O5D4AAB7B CGA>F4 
CDB<;6B8<FES E CB@BMPR >ABC>< ""�". 

#GA>F @9AR «�4EE9F4». �;@9D9A<S BEF4A46?<64RFES, D94>F<6A4S ?9AF4 
BE6B5B:849FES 

 

�E6B5B645A85 
�5AFO 
 

 

 

+9D9; 3 E 

<�OхB4>  �DBFя6>4 2 @@ 
�4@BF>4 
 

 

 

$4;89? «#DBFS:>4 2 @@» – CDB86<:9A<9 D94>F<6AB= ?9AFO 

$4;89? «!4@BF>4» – GEF4AB6>4 FB?M<AO E?BS A4@BF4AAB= D94>F<6AB= ?9AFO: 



��!�-4( Ex 

96  �9DE<S 4 

 

� ���'����: 40==0O :><0=40 ?>72>;O5B A:>@@5:B8@>20BL @048CA 2@0I5=8O 
@50:B82=>9 ;5=BK 2 ?@85<=>9 E8<:0AA5B5© 4;O @01>BK �� A F5;LN CAB0=>2:8 
;8=59=>3> ?5@5<5I5=8O @50:B82=>9 ;5=BK 2 1 <<, GB> ?>72>;O5B 8A?>;L7>20BL 

@50:B82=CN ;5=BC 2 E8<:0AA5B5© 2 B5G5=85 >4=>3> 3>40. 
 

<�OхB4>  0.0 @@ 
 �6B4 
 

 

 

�O5BD CB?S – >ABC>4 ""�". 

$984>F<DB64A<9 ;A4K9A<S (<?< 6OCB?A9A<9 6O5D4AAB7B CGA>F4) – >ABC>4 "%FD9?>4". 

�A4K9A<9 CB?S <;@9AS9FES 6 EFBDBAG G69?<K9A<S J<>?<K9E>< (CB >DG7G), CDBIB8S 
K9D9; @4>E<@4?PAB 8BCGEF<@B9. #D< G89D:<64A<< >ABC>< "%FD9?>4" ;A4K9A<9 
G69?<K<649FES 46FB@4F<K9E>< (79A9D<DGRFES 46FB@4F<K9E><9 A4:4F<S). 

 9AR «�6B8» – 6OIB8 E EBID4A9A<9@ D9;G?PF4FB6 D984>F<DB64A<S. 
 9AR «�OIB8» – 6OIB8 59; EBID4A9A<S D9;G?PF4FB6 D984>F<DB64A<S. 
#GA>F @9AR «�DI<6». �<8 ;4C<E< <;@9D9A<S: 
 

11/06/23  15:22:29   1 

NH3   0.004 ED 
 

 

 

789 11 / 06 / 23 – 84F4 <;@9D9A<S; 
15 : 22 : 29 – 6D9@S <;@9D9A<S; 
1 – AB@9D <;@9D9A<S (C25;8G8205BAS 2 AB>@>=C C<5=PH5=8S 40BO!); 
NH3 – <;@9DS9@B9 69M9EF6B; 
0.004 – >BAJ9AFD4J<S 6 @7/@3; 

"ED" – F<C <;@9D9A<S (ED98A99). 
$9;G?PF4F ED98A<I <;@9D9A<= ;4C<EO649FES 6 C4@SFP CB B>BAK4A<< 15-@<AGFAB7B 

J<>?4 <;@9D9A<=, D9;G?PF4F F9>GM97B <;@9D9A<S – CD< CD96OL9A<< GEF4AB6>< 
ED454FO64A<S >BAF4>FB6 $��� «EGI<9 >BAF4>FO». �O5BD <;@9D9A<S 8?S CDBE@BFD4 
BEGM9EF6?S9FES E CB@BMPR >ABCB> "%FD9?>4" (G@9APL9A<9 AB@9D4 <;@9D9A<S) < ""�" 

(G69?<K9A<9 AB@9D4 <;@9D9A<S). #D< G89D:4A<< B8AB= <; >ABCB> 79A9D<DGRFES 
46FB@4F<K9E><9 A4:4F<S. 

�OIB8 <; D9:<@4 CDBE@BFD4 4DI<64 <;@9D9A<= BEGM9EF6?S9FES >B@5<A4J<9= >ABCB> 
"%FD9?>4" + ""�". 
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��������! �A;8 >?5@0B>@ 2 B5G5=85 60 A 2 @568<5 <5=N =5 ?@>872>48B 
=8:0:8E 459AB289, 307>0=0;870B>@ 02B><0B8G5A:8 ?5@5E>48B 2 @568< 
87<5@5=8O. � 020@89=>< @568<5, :>340 ! B5: > 1 ���@.7. 8 :>340 845B 

� ��#��� @01>B0 A <5=N 1;>:8@C5BAO. 
�@8 ?5@2>< 70?CA:5 307>0=0;870B>@>2, 0 B0:65 ?@8 8E ?>A;54CNI59 M:A?;C0B0F88 

?@54?@8OB85-873>B>28B5;L @5:><5=4C5B ?@>2>48BL ?5@8>48G5A:CN ?@>25@:C 
@01>B>A?>A>1=>AB8 AB0F8>=0@=KE 307>0=0;870B>@>2 A ?><>ILN CAB@>9AB20 ?@>25@:8 
@01>B>A?>A>1=>AB8 (#� -4A), 40;55 #� -4A (A<. �@8;>65=85 �). 

 

15.10 �A?>;P7>20=85 307>0=0;870B>@>2 ��!�-4( �E 2 A>AB025 
02B><0B878@>20==OE A8AB5< 

#D< <ECB?P;B64A<< 74;B4A4?<;4FBDB6 ��!�-4%/ ��!�-4$� (EF4J<BA4DAO=)/   
��!�-4 / ��!�-4( �I 6 EBEF469 46FB@4F<;<DB64AAOI E<EF9@ A9B5IB8<@B 6>?RK<FP 
74;B4A4?<;4FBDO CBE?98B64F9?PAB 6 98<AGR ?<A<R E6S;< RS-485 < CB8>?RK<FP > 
EBBF69FEF6GRM9@G >BAFDB??9DG �%' &# <?< #� (CD< A9B5IB8<@BEF< K9D9; 
CD9B5D4;B64F9?P RS-485/USB). #D< QFB@ B5@9A <AHBD@4J<9= 6 E<EF9@9 BEGM9EF6?S9FES 6 
EBBF69FEF6<< EB EF4A84DFAO@ CDBFB>B?B@ MODBUS RTU. 

#4D4@9FDO E6S;< >4A4?4 RS-485 < >4DFO D97<EFDB6 8?S B5@9A4 <AHBD@4J<9= 
CD<6989AO 6 #D<?B:9A<< �.  

 

 

 

 

 



"F5BD CDB5 CDB@OL?9AAOI 6O5DBEB6 

98  �9DE<S 4 

16 "&�"$ #$"� #$" /,��!!/) �/�$"%"� 

16.1 !4;A4K9A<9 
 

!4EFBSM<@ D4;89?B@ GEF4A46?<649FES CDBJ98GD4 >B?<K9EF69AAB7B BCD989?9A<S 
@4EEB6OI >BAJ9AFD4J<= 6D98AOI 69M9EF6 CD< BF5BD9 CDB5O 6 CDB@OL?9AAOI 6O5DBE4I E 
<ECB?P;B64A<9@ 74;B4A4?<;4FBD4 GA<69DE4?PAB7B ��!�-4.  

$4;89?B@ CD98GE@4FD<649FES B59EC9K9A<9 <;@9D9A<= 6 46FB@4F<K9E>B@ D9:<@9 
F9>GM<I ;A4K9A<= @4EEB6OI >BAJ9AFD4J<= 6D98AOI 69M9EF6, G>4;4AAOI 6 A4EFBSM9@ 
DG>B6B8EF69 (E@. F45?<J4 1 C. 5.5 D4;89?4 5) < BC<E4A<< F<C4 ED98EF64 <;@9D9A<=, E J9?PR 
B5N9>F<6AB= BJ9A>< CB QF<@ I<@<K9E><@ CB>4;4F9?S@ I<@<K9E>B7B H4>FBD4 EBEFBSA<S 
6B;8GI4 6 <;@9DS9@B= ;BA9.  

#9D98 CDB6989A<9@ <;@9D9A<= A9B5IB8<@B B;A4>B@<FPES E A4EFBSM<@ $1, 
C4ECBDF4@< A4 <ECB?P;G9@B9 8BCB?A<F9?PAB9 B5BDG8B64A<9. 

�?S BF5BD4 CDB5 6 CDB@OL?9AAOI 6O5DBE4I 74;B4A4?<;4FBDB@ GA<69DE4?PAO@ 
��!�-4 CD<@9ASRFES E?98GRM<9 ED98EF64 <;@9D9A<= < 6ECB@B74F9?PAO9 GEFDB=EF64:  
− �4;B4A4?<;4FBD GA<69DE4?PAO= ��!�-4 6 >B@C?9>F9 E I<@>4EE9F4@<©, 6EFDB9AAO@< 

84FK<>4@<. #D989?O 8BCGE>49@B= BFABE<F9?PAB= CB7D9LABEF< ± 20 %;  
− $BF4@9FD $ -�-0,063 �'� CB �"%& 13045-81, 69DIA<= CD989? 8<4C4;BA4 <;@9D9A<= 

0,063 @3/K, CB7D9LABEFP ±4,0 %; 
− #D<5BD >B@5<A<DB64AAO= Testo 622. �<4C4;BAO <;@9D9A<=: F9@C9D4FGDO – BF 

@<AGE 10 8B C?RE 60 °%, CB7D9LABEFP ±0,4 °%, 6?4:ABEF< – BF 10 8B 95 %, 
CB7D9LABEFP ±3 %, 846?9A<S – BF 300 8B 1200 7#4, CB7D9LABEFP ±5 7#4; 

− (<?PFD EBD5J<BAAO= (%-1 <; >B@C?9>F4 CBEF46>< CD<5BD4; 
− (<?PFD CO?96B= (#-1 <; >B@C?9>F4 CBEF46>< CD<5BD4; 
− �A9LA<= H<?PFD D4;546?9A<S CDB5O ("-1 <; >B@C?9>F4 CBEF46>< $%-2; 

− &DG5>4 <; CB?<QF<?9A4 6OEB>B7B 846?9A<S (#��) 8?<AB= 3 @ < 6AGFD9AA<@ 

8<4@9FDB@ 5 @@; 
− �BA8 BF5BD4 CDB5O 6OEB>BF9@C9D4FGDAO= (8B 1200 ℃); 
− �BA8 BF5BD4 CDB5O A<;>BF9@C9D4FGDAO= (8B 120 ℃); 
− 'EFDB=EF6B CDB5BCB87BFB6>< '#-1/1 8?S BI?4:89A<S < BEGL9A<S CDB5O; 
− 'EFDB=EF6B D4;546?9A<S $%-2 8?S D4;546?9A<S CDB5O; 
− #DB5BBF5BDAO= C4>9F, B5N9@B@ A9 @9A99 10 8@3, #(#-10 6 >B@C?9>F9 E A4EBEB@ 8?S 

BF5BD4 CDB5O !#-4, E>BDBEFP A4>4K<64A<S 6B;8GI4 BF 1 8B 1,5 8@3/@<A 

 

16.2 �BA8 BF5BD4 CDB5 A<;>BF9@C9D4FGDAO= 

�BA8 BF5BD4 CDB5 A<;>BF9@C9D4FGDAO= �! (84?99 �!) CD98A4;A4K9A 8?S BF5BD4 CDB5 
74;4 <; FDG8AB8BEFGCAOI < BC4EAOI ;BA E F9@C9D4FGDB= ED98O 8B 120 °%, 59; <;@9A9A<S 9ё 
I<@<K9E>B7B < >B?<K9EF69AAB7B EBEF464, < 84?PA9=L9= C9D984K< CDB5 A4 74;B4A4?<;4FBD 
GA<69DE4?PAO= ��!�-4.  

 

16.3 �BA8 BF5BD4 CDB5 6OEB>BF9@C9D4FGDAO= 

�BA8 BF5BD4 CDB5 6OEB>BF9@C9D4FGDAO= �� (84?99 ��) CD98A4;A4K9A 8?S BF5BD4 
CDB5 74;4 <; FDG8AB8BEFGCAOI < BC4EAOI ;BA E F9@C9D4FGDB= ED98O 8B 1200 °%, 59; 
<;@9A9A<S 99 I<@<K9E>B7B < >B?<K9EF69AAB7B EBEF464, < 84?PA9=L9= C9D984K< CDB5 A4 
74;B4A4?<;4FBD GA<69DE4?PAO= ��!�-4.  

 

 

 

 



"F5BD CDB5 CDB@OL?9AAOI 6O5DBEB6 

�9DE<S 4  99 

 

 

16.4 'EFDB=EF6B CDB5BCB87BFB6>< '# 1/1 
'EFDB=EF6B CDB5BCB87BFB6>< '# 1/1 (84?99 '# 1/1) CD98A4;A4K9AB 8?S EA<:9A<S 

6?<SA<S 6OEB>B= F9@C9D4FGDO < CB6OL9AAB7B EB89D:4A<S 6?47< A4 CB>4;4A<S 
74;B4A4?<;4FBD4 GA<69DE4?PAB7B ��!�-4 < D45BF49F EB ED98B=, F9@C9D4FGD4 >BFBDB= A9 
CD96OL49F 120 °%. 

 

 

 

 

 

 

 

 

 

 

 

 

 

$<EGAB> 54 – �A9LA<= 6<8 GEFDB=EF64 CDB5BCB87BFB6>< '# 1/1 
 

1 – LF9>9D 8?S CB8>?RK9A<S CDB5BBF5BDAB7B ;BA84 «�)"� �"!�» 
2 – LFGJ9D E?<64 >BA89AE4F4 <; BI?48<F9?S  
3 – LFGJ9D E?<64 6?47< <; BEGL<F9?S  
4 – >DOL>4 >?4C4A4 E5DBE4 <;5OFBKAB7B 846?9A<S «%�$"%» 
5 – LFGJ9D «�/).��» 8?S CB8>?RK9A<S > LFGJ9DG «�/)"�» 74;B4A4?<;4FBD4 
6 - LFGJ9D «�)"� ��» 8?S CB8>?RK9A<S > LFGJ9DG «�)"�» 74;B4A4?<;4FBD4 
 

16.5 'EFDB=EF6B D4;546?9A<S $%-2 

'EFDB=EF6B D4;546?9A<S $%-2 (84?99 $%-2) CD98A4;A4K9AB 8?S D4;546?9A<S 74;B6OI 
CDB5 6 EBBFABL9A<< 1:10 <?< 1:100.  

 

�A9LA<= 6<8 GEFDB=EF64 D4;546?9A<S $%-2 CB>4;4A A4 D<EGA>9 55. 
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$<EGAB> 55 – �A9LA<= 6<8 GEFDB=EF64 D4;546?9A<S $%-2 

 

1 – E69FB6B= <A8<>4FBD D45BFO $%-2 

2 – >ABC>4 C9D9>?RK9A<S D9:<@4@< D45BFO 1:10 <?< 1:100 
3 – D4;N9@ CB8>?RK9A<S C<F4A<S 12� 8?S ;4DS84 6EFDB9AAB7B 4>>G@G?SFBD4   
4 – LFGJ9D «%�$"%» 8?S CB8>?RK9A<S «�/).��» '# 1/1  
5 – LFGJ9D «�)"� 0 ��� 8?S CB8>?RK9A<S H<?PFD4 ("-1 

6 – LFGJ9D «�/).��» 8?S CB8>?RK9A<S > 74;B4A4?<;4FBDG  
7 – LFGJ9D «�)"� #$"�/» 8?S CB8>?RK9A<S '# 1/1 E ;BA8B@ 

 

16.6 #B87BFB6>4 > 6OCB?A9A<R <;@9D9A<= 

�4;B4A4?<;4FBD CB87BF46?<64RF 6 EBBF69FEF6<< E DG>B6B8EF6B@ CB Q>EC?G4F4J<<, 6 
F.K.: 
− ;4DS:4RF 6EFDB9AAO= 4>>G@G?SFBD; 
− CDB69DSRF ;4C<E< 6 C4@SF< (CD< A9B5IB8<@BEF< G84?<FP ;4C<E< <; C4@SF<); 
− 6O5<D4RF D45BK<= D9:<@ <;@9D9A<S 6 EBBF69FEF6<< E $G>B6B8EF6B@ CB Q>EC?G4F4J<<: 
A9CD9DO6AO9 <;@9D9A<S <?< E H<>E<DB64AAO@ 6D9@9A9@ <;@9D9A<=; 

− CDB<;6B8SF CDB5AB9 6>?RK9A<9 74;B4A4?<;4FBD4 < C9D96B8 6 D45BK<= D9:<@; 
− CDB69DSRF D4EIB8 4A4?<;<DG9@B7B 74;4 A4 6IB89 (CB8>?RK<6 >B 6IB8AB@G LFGJ9DG 
«�)"�» DBF4@9FD). 

− CDB6B8SF 6A9LA<= BE@BFD 74;B6B7B FD4>F4 – 74;B;45BDAB7B ;BA84, GEF4A46?<64RF 97B 
A9B5IB8<@GR 8?<AG (6 ;46<E<@BEF< BF 8<4@9FD4 < 8?<AO 74;BIB84), BCD989?SRF 
BFEGFEF6<9 ;47DS;A9A<= 74;B6B7B FD4>F4 ;BA84. #D< A4?<K<< ;47DS;A9A<= CDB@O64RF 
;BA8 D4EF6BD<F9?9@ (EC<DF <?< 4J9FBA) < CDB8G64RF FD4>F 6B;8GIB@; 

− 6 EBBF69FEF6<< E FD95B64A<S@< �"%& 17.2.4.06-90, �"%& 17.2.4.07-90, �"%& 17.2.4.08-
90, �"%& 33007-2014 CDB6B8SF 6O5BD @9EF4 BF5BD4 CDB5O 74;4 (CO?<) A4 GK4EF>9 
74;BIB84 (FBK>< BF5BD4 6O5<D4RFES A4 A4CBDAB@ GK4EF>9 74;BIB84 CBE?9 69AF<?SFBD4); 

- CDB69DSRF 79D@9F<KABEFP <;@9D<F9?PAB7B >B@C?9>E4.   
 #DB69D>4 79D@9F<KABEF< <;@9D<F9?PAB7B >B@C?9>E4 (6 ;46<E<@BEF< BF 6O5D4AAB= EI9@O) 
BEGM9EF6?S9FES @9FB8B@ BFEK9F4 EC484 846?9A<S 6 ;4@>AGFB= E<EF9@9 6 E?98GRM9= 
CBE?98B64F9?PABEF<: 
 1) EB5<D4RF <;@9D<F9?PAO= >B@C?9>E, EI9@4 >BFBDB7B <;B5D4:9A4 A4 D<EGA>4I 1,2 
(6 ;46<E<@BEF< BF <;@9D<F9?PAB= ;484K<): 
8?S EI9@O CDB5BBF5BD4 D<E.1 6@9EFB 74;B4A4?<;4FBD4 CB8>?RK4RF A4EBE 8?S BF5BD4 CDB5O !#-4, 

      8?S EI9@O CDB5BBF5BD4 D<E.2 EB5<D4RF <;@9D<F9?PAO= >B@C?9>E 59; CB8>?RK9A<S 
74;B4A4?<;4FBD4; 
 2) E CB@BMPR DBF4@9FD4 >BAFDB?<DGRF D4EIB8 E A9 ;47?GL9AAO@ CDB5BBF5BDAO@ ;BA8B@ < 
H<>E<DGRF ;A4K9A<9 D4EIB84; 
 3) ;47?GL4RF ;BA8 BF5BD4 CDB5O < ;4E9>4RF 6D9@S; 
 4) >BAFDB?<DGRF D4EIB8 @47<EFD4?< 6 F9K9A<< B8AB= @<AGFO. �;@9D<F9?PAO= >B@C?9>E 
EK<F49FES 79D@9F<KAO@ 9E?< CDB<;6B8<F9?PABEFP A4EBE4 GC489F 5B?99 K9@ 6 3 D4;4. 
 

                  � ���'����: ?>4:;NG5=85 2A?><>30B5;L=>3> >1>@C4>20=8O ?@8 ?@>25@:5 
35@<5B8G=>AB8 B@0:B0 ?@>2>48BL A>3;0A=> M:A?;C0B0F8>==>9 4>:C<5=B0F88 =0 
4>?>;=8B5;L=>5 >1>@C4>20=85: #� 1/1,  !-2, 7>=4 >B1>@0 ?@>1, 307>0=0;870B>@, 
@>B0<5B@, =0A>A 4;O >B1>@0 ?@>1K ��-4. 

  

!4 BEAB69 H<;<K9E><I C4D4@9FDB6 FBK>< BF5BD4 CDB5O 6O5<D4RF EI9@G CDB5BBF5BD4 
CB D<E. 1,2 < EB5<D4RF <; A9B5IB8<@B7B 6ECB@B74F9?PAB7B B5BDG8B64A<S >B@C?9>E 8?S 
CDB6989A<S <;@9D9A<=: 
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$<EGAB> 1 – %I9@4 CDB5BBF5BD4 
 

1. �BA8 BF5BD4 CDB5O;  
2. 'EFDB=EF6B CDB5BCB87BFB6>< '#-1/1; 

3. �4;B4A4?<;4FBD GA<69DE4?PAO= ��!�-4; 

 

�4AAA4S EI9@4 CDB5BF5BD4 CD<@9A<@4 6 E?GK4SI >B784 A9B5IB8<@B CDB6B8<FP 
BEGL9A<9, BI?4:89A<9 BF5FD49@B= CDB5O 8B Q>EC?G4F4J<BAAOI I4D4>F9D<EF<> 
74;B4A4?<;4FBD4, 59; A9B5IB8<@BEF< D4;546?9A<S CDB5O. 
 

 

 
 

 

$<EGAB> 2 – %I9@4 CDB5BBF5BD4 CD< A9B5IB8<@BEF< D4;546?9A<S 6IB8SM97B 74;4 

1. �BA8 BF5BD4 CDB5O;  
2. 'EFDB=EF6B CDB5BCB87BFB6>< '#1/1 (BEGL>4, BI?4:89A<9); 
3. 'EFDB=EF6B D4;546?9A<S $%-2; 

4. �4;B4A4?<;4FBD GA<69DE4?PAO= ��!�-4; 

5. �A9LA<= H<?PFD D4;546?9A<S CDB5O ("-1; 
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       � ���'����:  
1. �7<5@5=85 :>=F5=B@0F88 :><?>=5=B>2 «?K;L 75@=>20O» 8 «?K;L 

=5>@30=8G5A:0O (70%>SiO2>20%)» 2>7<>6=> B>;L:> ?@8 CA;>28OE 87<5@5=89, 
A>>B25BAB2CNI8E CA;>28O< M:A?;C0B0F88 ?@81>@0, C:070==KE 2 ?. 8.1. �@8 MB>< 

CAB@>9AB2> ?@>1>?>43>B>2:8 #�1/1 8 CAB@>9AB2> @07102;5=8O  !-2 =5 8A?>;L7CNBAO.  
2. �@8 2K?>;=5=88 87<5@5=89 <0AA>2>9 :>=F5=B@0F88 2@54=KE 25I5AB2 2 

?@><KH;5==KE 2K1@>A0E ?@8 CA;>28OE, A>>B25BAB2CNI8E CA;>28O< M:A?;C0B0F88 
307>0=0;870B>@0, =5 B@51C5BAO 8A?>;L7>20BL CAB@>9AB2> ?@>1>?>43>B>2:8 #�1/1 8 
CAB@>9AB2> @07102;5=8O  !-2.  

 

16.7 "F5BD CDB5 CDB@OL?9AAOI 6O5DBEB6 
#BDS8B> CDB6989A<S D45BF 6 EBBF69FEF6<< E 5?B>-EI9@B= CDB5BBF5BD4 1                      

(E@. D<EGAB> 1) 

%B98<A<FP CDB5BBF5BDAO= ;BA8, E CB@BMPR LF9>9D4 8?S CB8>?RK9A<S, > D4;Nё@G 
«�)"� �"!�» E '# 1/1. 

#BED98EF6B@ EB98<A<F9?PAOI FDG5B>, 6IB8SM<I 6 >B@C?9>F, CBE?98B64F9?PAB 
EB98<A<FP LFGJ9D «�)"� ��» '# 1/1 EB LFGJ9DB@ «�)"�» 74;B4A4?<;4FBD4, 4 LFGJ9D 
«�/). ��» '# 1/1 EB98<A<FP EB LFGJ9DB@ «�/)"�» 74;B4A4?<;4FBD4.  

#B@9EF<FP ;BA8 BF5BD4 CDB5 6 FBK>G BF5BD4 CDB5O F4><@ B5D4;B@, KFB5O F9D@BC4D4 
;BA84 5O?4 D4ECB?B:9A4 C9DC9A8<>G?SDAB A4CD46?9A<R CBFB>4 74;B6B= E@9E<. 

– �>?RK<FP 74;B4A4?<;4FBD < CDB<;69EF< <;@9D9A<S EB7?4EAB A4EFBSM97B $1. 

– �O>?RK<FP 74;B4A4?<;4FBD. 
– "FEFO>B64FP LF9>9D 8?S CB8>?RK9A<S > CD<5BDG, 6IB8SM<= 6 EBEF46 ;BA84, BF 

GEFDB=EF64 CDB5BCB87BFB6>< '# 1/1. 
– "F>DGF<FP ;47?GL>< E?<64 BEGL<F9?S < BI?48<F9?S < E?<FP :<8>BEFP. �4>DGF<FP 

;47?GL>< 8B GCBD4. 
– �D9@S A9CD9DO6AB7B <;@9D9A<S A9 8B?:AB CD96OL4FP 20 @<A. 
#BDS8B> CDB6989A<S D45BF 6 EBBF69FEF6<< E 5?B>-EI9@B= CDB5BBF5BD4 2                     (E@. 

D<EGAB> 2) 

#BED98EF6B@ EB98<A<F9?PAOI FDG5B>, 6IB8SM<I 6 >B@C?9>F, CBE?98B64F9?PAB EB98<A<FP 
$%-2 E '#-1/1 E CB8>?RK9AAO@ ;BA8B@ < 74;B4A4?<;4FBDB@: 
,FGJ9D «�)"� ��» '#-1/1 EB LFGJ9DB@ «�)"� #$"�/» $%-2.  

,FGJ9D «�/).��» '#-1/1 EB LFGJ9DB@ «%�$"%» $%-2.   

,FGJ9D «�/).��» $%-2 EB LFGJ9DB@ «�)"�» 74;B4A4?<;4FBD4 ��!�-4 

,FGJ9D «�)"� 0 ���» EB98<A<FP E 6A9LA<@ H<?PFDB@ D4;546?9A<S ("-1.  

#B@9EF<FP ;BA8 BF5BD4 CDB5 6 FBK>G BF5BD4 CDB5O C9DC9A8<>G?SDAB A4CD46?9A<R 
CBFB>4 74;B6B= E@9E<. 

– !4 GEFDB=EF69 D4;546?9A<S $%-2 GEF4AB6<FP >ABC>G C9D9>?RK9A<S D9:<@4 
D4;546?9A<S 6 CB?B:9A<9 «I» <?< «II» (I – 1:10; II – 1:100). #D< QFB@ 8B?:A4 ;47BD9FPES 
E69FB64S <A8<>4J<S, E<7A4?<;<DGRM4S B D45BK9@ D9:<@9 $%-2. 

– �>?RK<FP 74;B4A4?<;4FBD < CDB<;69EF< <;@9D9A<S EB7?4EAB A4EFBSM97B $1. 

#B?GK9AAO9 CB>4;4A<S G@AB:4FP A4 10 <?< 100 E GK9FB@ >BQHH<J<9AF4 D4;546?9A<S �p. 

– �O>?RK<FP 74;B4A4?<;4FBD, CBE?9 K97B 6O>?RK<FP $%-2 C9D9>?RK4F9?9@, C9D9698S 
97B 6 CB?B:9A<9 «0». 

– "FEFO>B64FP FDG5>< BF GEFDB=EF6. 
– "F>DGF<FP ;47?GL>< E?<64 BEGL<F9?S < BI?48<F9?S GEFDB=EF64 CDB5BCB87BFB6>< 

'# 1/1 < E?<FP :<8>BEFP. �4>DGF<FP ;47?GL>< 8B GCBD4. 
– �D9@S A9CD9DO6AB7B <;@9D9A<S A9 8B?:AB CD96OL4FP 20 @<A. 
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17 &�)!�+�%�"� "�%�'����!�� 

17.1 � 6OCB?A9A<R D45BF CB F9IA<K9E>B@G B5E?G:<64A<R 8BCGE>4RFES ?<J4, 
<;GK<6L<9 A4EFBSM99 $1.  

17.2 � CDBJ9EE9 Q>EC?G4F4J<< < ID4A9A<S 74;B4A4?<;4FBD4 A9B5IB8<@B CDB6B8<FP 
F9IA<K9E>B9 B5E?G:<64A<9 E J9?PR CB889D:4A<S 97B 6 <ECD46AB@ < D45BK9@ EBEFBSA<<.  

17.3 #D< Q>EC?G4F4J<< 74;B4A4?<;4FBD4 6 ;4CO?9AAOI CB@9M9A<SI A9B5IB8<@B 
E?98<FP ;4 E6B96D9@9AAB= ;4@9AB= CO?96B7B H<?PFD4.  

17.4 &9IA<K9E>B9 B5E?G:<64A<9 CB8D4;89?S9FES A4:  
– 9:98A96AB9 F9IA<K9E>B9 B5E?G:<64A<9;  
– C9D<B8<K9E>B9 F9IA<K9E>B9 B5E?G:<64A<9.  
17.4.1 �:98A96AB9 F9IA<K9E>B9 B5E?G:<64A<9 CDB6B8<FES C9D98 >4:8O@ 

<ECB?P;B64A<9@ 74;B4A4?<;4FBD4 CB A4;A4K9A<R.  
17.4.2 #9D<B8<K9E>B9 F9IA<K9E>B9 B5E?G:<64A<9 CDB6B8<FES CD< C9D9DO64I 6 

D45BF9 5B?99 L9EF< @9ESJ96 < CD< ID4A9A<< 74;B4A4?<;4FBD4.  
17.5 $45BFO, 6OCB?AS9@O9 CD< 9:98A96AB@ B5E?G:<64A<<:  
4) CDB69D<FP EBEFBSA<S >ABCB>, 8<EC?9S, LFGJ9DB6, HBFB7B?B6>< < D4;N9@B6;  
5) CDB<;69EF< E6B96D9@9AAGR BK<EF>G CB69DIABEF< 74;B4A4?<;4FBD4 BF CO?< < 7DS;< 

@S7>B= H?4A9?96B= F>4APR;  
6) CDB69D<FP J9?BEFABEFP I<@>4EE9F©;  

7) CDB69D<FP 6D4M9A<9 5B5<AO 6AGFD< I<@>4EE9FO©;  

8) CDB69D<FP EBEFBSA<9 D94>F<6AB= ?9AFO I<@>4EE9FO©;  

9) CDB69D<FP ;4DS8 4>>G@G?SFBD4 CB BFEGFEF6<R <A8<>4J<< ;A4K>4 D4;DS8><;  
:) CDB69D<FP D45BFBECBEB5ABEFP 74;B4A4?<;4FBD4 BF 4>>G@G?SFBD4, CD< 

A9B5IB8<@BEF< ;4DS8<FP 4>>G@G?SFBD.  
17.6 $45BFO, 6OCB?AS9@O9 CD< C9D<B8<K9E>B@ B5E?G:<64A<<:  
4) CDB69D<FP EBEFBSA<S >ABCB>, 8<EC?9S, LFGJ9DB6, HBFB7B?B6>< < D4;N9@B6;  
5) CDB<;69EF< E6B96D9@9AAGR BK<EF>G CB69DIABEF< 74;B4A4?<;4FBD4 BF CO?< < 7DS;< 

@S7>B= H?4A9?96B= F>4APR;  
6) CDB69D<FP J9?BEFABEFP GC4>B6>< I<@>4EE9F©;  

7) CDB69D<FP 6D4M9A<9 CD46B= >4FGL>< 6AGFD< I<@>4EE9FO©;  

8) CDB69D<FP D45BK99 EBEFBSA<9 D94>F<6AB= ?9AFO I<@>4EE9FO©;  

9) CDB<;69EF< CB?AO= ;4DS8 4>>G@G?SFBD4;  
:) CDB69D<FP D45BFBECBEB5ABEFP 74;B4A4?<;4FBD4 BF 4>>G@G?SFBD4. 
17.7 $45BFO CB F9IA<K9E>B@G B5E?G:<64A<R 74;B4A4?<;4FBD4 ��!�-4 A9B5IB8<@B 

G>4;O64FP 6 F45?<J9 9 C4ECBDF4 A4 74;B4A4?<;4FBD GA<69DE4?PAO= ��!�-4                                      

�#�'.413322.002 #%.  
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18 )$�!�!��. &$�!%#"$&�$"��!��. '&�����*�Я 

18.1 )@0=5=85 307>0=0;870B>@0  
�4;B4A4?<;4FBD E >B@C?9>FB@ CBEF46>< < Q>EC?G4F4J<BAAB= 8B>G@9AF4J<9= 

CBEF46?S9FES CBFD95<F9?R, G?B:9AAO@< 6 ;46B8E>GR GC4>B6BKAGR F4DG. %CBEB5 GC4>B6><, 
CB87BFB6>4 > GC4>B6>9, FD4AECBDFA4S F4D4 < @4F9D<4?O, CD<@9AS9@O9 CD< GC4>B6>9, 
CBDS8B> D4;@9M9A<S EBBF69FEF6GRF GE?B6<S@ CD98CD<SF<S-<;7BFB6<F9?S. 

�4;B4A4?<;4FBDO 6 GC4>B6>9 CD98CD<SF<S-<;7BFB6<F9?S 8B?:AO ID4A<FPES A4 
E>?484I CBEF46M<>4 < CBFD95<F9?S 6 GE?B6<SI ID4A9A<S 1 CB �"%& 15150-69 (BF4C?<649@O9 
E>?48O < ID4A<?<M4, E F9@C9D4FGDB= 6B;8GI4 BF C?RE 5 8B C?RE 40 °%, E BFABE<F9?PAB= 
6?4:ABEFPR 6B;8GI4 A9 5B?99 80 %). #D< ID4A9A<< A4 E>?484I 74;B4A4?<;4FBDO E?98G9F 
D4ECB?474FP A4 EF9??4:4I. �B;8GI CB@9M9A<=, 6 >BFBDOI ID4ASFES 74;B4A4?<;4FBDO, A9 
8B?:9A EB89D:4FP 6D98AOI CD<@9E9=, 6O;O64RM<I >BDDB;<R. #D< ID4A9A<< 
74;B4A4?<;4FBD4 6 GC4>B6>9 CD98CD<SF<S-<;7BFB6<F9?S 8BCGE>49FES G>?48>4 A9 5B?99 86GI 
GC4>B6B> 8DG7 A4 8DG74.  

#BE?9 FD4AECBDF<DB6>< <?< 6D9@9AAB@ ID4A9A<< 74;B4A4?<;4FBD4 CD< 
BFD<J4F9?PAOI F9@C9D4FGD4I C9D98 <ECB?P;B64A<9@ CB A4;A4K9A<R 6O89D:4FP A9 @9A99 
869A48J4F< K4EB6 6 CB@9M9A<< CD< F9@C9D4FGD9 BF +15 8B +25 º%. 

)<@>4EE9FO© 8B?:AO ID4A<FPES FB?P>B 6 79D@9F<KAB= GC4>B6>9 (6 EC9J<4?PAOI 
C?4EF<>B6OI C4>9F4I), C?BFAB ;4>DOFO@<, 59; 8BEFGC4 6B;8GI4, CBC484A<S CDS@OI 
EB?A9KAOI ?GK9= < 47D9EE<6AOI ED98. )<@>4EE9FO© CB8 6B;89=EF6<9@ 6OL9C9D9K<E?9AAOI 
H4>FBDB6 @B7GF <;@9A<FP <?< GFD4F<FP E6B< E6B=EF64. )<@>4EE9FO© 6 79D@9F<KAB= 
GC4>B6>9 ID4A<FP 6 EG@>9->BHD 8?S ID4A9A<S I<@>4EE9F©. %DB> ID4A9A<S I<@>4EE9F© A9 
@9A99 B8AB7B 7B84. 

�B 6D9@S 8?<F9?PAOI C9D9DO6B6 6 D45BF9 E 74;B4A4?<;4FBDB@ <?< 8B?7B@ ID4A9A<< 
E?98G9F CDB6B8<FP ;4DS8 4>>G@G?SFBD4 – A9 D9:9 1 D4;4 6 6 @9ESJ96.  

 

18.2 &@0=A?>@B8@>20=85 307>0=0;870B>@0  
&D4AECBDF<DB64A<9 74;B4A4?<;4FBD4 @B:9F CDB<;6B8<FPES 6 GE?B6<SI F9@C9D4FGD   

BF -50 8B +50 º%. 

&D4AECBDF<DB64A<9 74;B4A4?<;4FBD4 6B;@B:AB 46<4, :9?9;AB8BDB:AO@, 6B8AO@, 
46FB@B5<?PAO@ 6<84@< FD4AECBDF4 6 ;4>DOFOI FD4AECBDFAOI ED98EF64I, 4 F4>:9 6 
BF4C?<649@OI 79D@9F<;<DB64AAOI BFE9>4I E4@B?ёFB6 6 EBBF69FEF6<< E CD46<?4@< 
C9D96B;>< 7DG;B6, 89=EF6GRM<@< A4 EBBF69FEF6GRM9@ 6<89 FD4AECBDF4. 

#9D98 FD4AECBDF<DB64A<9@ 74;B4A4?<;4FBD 8B?:9A 5OFP GC4>B64A 6 FD4AECBDFAGR 
F4DG ;46B84-<;7BFB6<F9?S. �BCGE>49FES G>?48O64FP GC4>B6BKAO9 SM<>< 8DG7 A4 8DG74 A9 
5B?99 K9@ 6 864 SDGE4. 

#D< FD4AECBDF<DB64A<< 74;B4A4?<;4FBD4 A9 8BCGE>4FP CBC484A<S CDS@OI 
EB?A9KAOI ?GK9= < BE48>B6 6 6<89 8B:8S < EA974 A4 GC4>B6BKAO9 SM<><.  

�B 6D9@S CB7DG;BKAB-D4;7DG;BKAOI D45BF < FD4AECBDF<DB64A<S 6 GC4>B6>9 
74;B4A4?<;4FBDO A9 8B?:AO CB869D74FPES D9;><@ G84D4@ < 6B;89=EF6<R 4F@BEH9DAOI 
BE48>B6. 

 

18.3 'B8;870F8S 307>0=0;870B>@0  
#BE?9 <EF9K9A<S EDB>4 E?G:5O 74;B4A4?<;4FBD < 97B EBEF46AO9 K4EF< A9B5IB8<@B 

GF<?<;<DB64FP Q>B?B7<K9E>< 59;BC4EAO@ ECBEB5B@. 'F<?<;4J<S 8B?:A4 6OCB?ASFPES 6 
EBBF69FEF6<< E @9EFAO@< ABD@4F<6AO@< 4>F4@< CB BD74A<;4J<< E5BD4 < G84?9A<S BFIB8B6 
< ;4>BAB84F9?PEF6B@ B5 BID4A9 B>DG:4RM9= ED98O. 
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#D98CD<SF<9-<;7BFB6<F9?P 74D4AF<DG9F D45BFBECBEB5ABEFP 74;B4A4?<;4FBD4 6 
F9K9A<9 74D4AF<=AB7B EDB>4 Q>EC?G4F4J<< CD< EB5?R89A<< ;4>4;K<>B@ 6E9I CD46<? 
Q>EC?G4F4J<<, <;?B:9AAOI 6 A4EFBSM9@ DG>B6B8EF69. 

�4D4AF<=AO= EDB> Q>EC?G4F4J<< A4 AB6O9 74;B4A4?<;4FBDO EBEF46?S9F 12 @9ESJ96 E 
@B@9AF4 CDB84:< CD<5BD4.  

�;7BFB6<F9?P 74D4AF<DG9F, KFB 84AAB9 <;89?<9 A9 <@99F 89H9>FAOI @4F9D<4?B6. 
�4D4AF<S 4AAG?<DG9FES CD< A9EB5?R89A<< GE?B6<= Q>EC?G4F4J<<, FD4AECBDF<DB6><, 
ID4A9A<S < A4DGL9A<S ;46B8E>B= C?B@5O. !< CD< >4><I GE?B6<SI @4F9D<4?PA4S 
BF69FEF69AABEFP CDB<;6B8<F9?S A9 @B:9F CD96OL4FP D94?PAGR EFB<@BEFP, BC?4K9AAGR 
CB>GC4F9?9@. 

�4D4AF<S A9 D4ECDBEFD4AS9FES A4: 
– CD98BID4A<F9?<, Q?9@9AFO C<F4A<S, H<?PFDO, 4 F4>:9 89F4?<, 6OL98L<9 <; EFDBS 

<;-;4 ABD@4?PAB7B <;ABE4 6 D9;G?PF4F9 Q>EC?G4F4J<<; 
– ?R5O9 CB6D9:89A<S <?< 89H9>FO, 6B;A<>L<9 6 D9;G?PF4F9 A9CD46<?PAB7B @BAF4:4 

< 66B84 6 Q>EC?G4F4J<R, D9@BAF4 <;89?<S ?<J4@<, A9 4>>D98<FB64AAO@< A4 CD46B D9@BAF4 
< BD74A<;4J<S@<, A9 S6?SRM<@<ES E9D6<EAO@< J9AFD4@<, 46FBD<;B64AAO@< 
CDB<;6B8<F9?9@; 

– 89H9>FO, 6O;64AAO9 89=EF6<9@ A9CD9B8B?<@OI E<? (CBE?98EF6<S EF<I<=AOI 
598EF6<=, CB:4DB6, A46B8A9A<=, 6OEB>B6B?PFAOI D4;DS8B6, @B?A<= < CD.), A9EK4EFAO@ 
E?GK49@, G@OL?9AAO@< <?< A9BEFBDB:AO@< 89=EF6<S@< CBFD95<F9?S <?< FD9FP<I ?<J.
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#$��"��!�� � 

�AEFDG>J<S CDB69D>< D45BFBECBEB5ABEF< 74;B4A4?<;4FBDB6 EF4J<BA4DAOI 
(��!�-4$�, ��!�-4%, ��!�-4% Ex, ��!�-4( Ex, ��!�-4 ) 

!4EFBSM4S <AEFDG>J<S CD98A4;A4K9A4 8?S B59EC9K9A<S CDB69D>< D45BFBECBEB5ABEF< 
74;B4A4?<;4FBDB6 EF4J<BA4DAOI ��!�-4 (84?99 CB F9>EFG - 74;B4A4?<;4FBD) c 8<HHG;<BAAO@ 
< CD<AG8<F9?PAO@ ;45BD4@< CDB5 < EB89D:<F E6989A<S, G>4;4A<S < D9>B@9A84J<<, 
A9B5IB8<@O9 8?S 59;BC4EAB= D45BFO E GEFDB=EF64@<, CD<@9AS9@O@< CD< CDB69D>9 6 
CD989?4I GEF4AB6?9AAOI B7D4A<K9A<= < GE?B6<= 6 EBBF69FEF6<< E <I A4;A4K9A<9@. 

#DB69D>G D45BFBECBEB5ABEF< 74;B4A4?<;4FBDB6 CDB6B8SF CD< CDB6989A<< 
CGE>BA4?48BKAOI D45BF < CBE?98GRM9= Q>EC?G4F4J<< 74;B4A4?<;4FBDB6 A4 B5N9>F4I 8?S 
D94?<;4J<< FD95B64A<= (989D4?PAB7B ;4>BA4 $BEE<=E>B= (989D4J<< № 116 «" 
CDB@OL?9AAB= 59;BC4EABEF< BC4EAOI CDB<;6B8EF69AAOI B5N9>FB6». 

"CD989?9A<9 D45BFBECBEB5ABEF< 74;B4A4?<;4FBD4 ��!�-4 E 8<HHG;<BAAO@ ;45BDB@ 
CDB5O ;4>?RK49FES 6B 6A9LA9@ BE@BFD9, 6 CDB69D>4I 6OIB8AB7B 4A4?B7B6B7B FB>B6B7B 
E<7A4?4 < ED454FO64A<S E<7A4?<;4J<< 74;B4A4?<;4FBD4 CD< CD96OL9A<< CBDB7B6OI GDB6A9= 
<;@9DS9@OI 69M9EF6 < BEGM9EF6?S9FES E <ECB?P;B64A<9@ A4EBE4 8?S BF5BD4 CDB5O «!#-4» 
(84?99 CB F9>EFG - A4EBE), GEFDB=EF64 CDB69D>< D45BFBECBEB5ABEF< «'#$-4%» (84?99 CB 
F9>EFG - GEFDB=EF6B) < @G?PF<@9FD4. 

"CD989?9A<9 D45BFBECBEB5ABEF< 74;B4A4?<;4FBD4 ��!�-4 E CD<AG8<F9?PAO@ ;45BDB@ 
CDB5O ;4>?RK49FES 6B 6A9LA9@ BE@BFD9, CDB69D>9 6OIB8AB7B E<7A4?4, CDB69D>9 
ED454FO64A<S E<7A4?<;4J<< < BEGM9EF6?S9FES E <ECB?P;B64A<9@ GEFDB=EF64 < @G?PF<@9FD4. 

#D<@9K4A<9 – "CD989?9A<9  D45BFBECBEB5ABEF< 74;B4A4?<;4FBD4 ��!�-4$� 
;4>?RK49FES 6 ;4@9D9 D4EIB84 <;@9DS9@B7B 6B;8GI4 E <ECB?P;B64A<9@ DBF4@9FD4. 

 

 �$/ ���"#�%!"%&� 

#DB69D>G D45BFBECBEB5ABEF< 74;B4A4?<;4FBDB6 CDB6B8<FP 6 EFDB7B@ EBBF69FEF6<< E 
FD95B64A<S@< �"%& 12.1.005-88 «"5M<9 E4A<F4DAB-7<7<9A<K9E><9 FD95B64A<S > 6B;8GIG 
D45BK9= ;BAO», �"%& 12.1.007 «�D98AO9 69M9EF64. �?4EE<H<>4J<S < B5M<9 FD95B64A<S 
59;BC4EABEF<», Q>EC?G4F4J<BAAOI 8B>G@9AFB6 A4 74;B4A4?<;4FBDO < <ECB?P;G9@B9 
B5BDG8B64A<9, ABD@4F<6AB-F9IA<K9E><I 8B>G@9AFB6 CB 59;BC4EABEF< FDG84, GF69D:89AAOI 
A4 CD98CD<SF<<-CBFD95<F9?9. 

'%�"��3 #$"����!�3 #$"��$�� 

#DB6989A<9 CDB69D>< CDB6B8SF 6 GE?B6<SI: 
− F9@C9D4FGD4 B>DG:4RM9= ED98O (25 ± 10) °%; 

− BFABE<F9?PA4S 6?4:ABEFP B>DG:4RM97B 6B;8GI4 (60 ± 15) %; 

− 4F@BEH9DAB9 846?9A<9 BF 84,0 8B 106,7 >#4; 
− BFEGFEF6<9 8BCB?A<F9?PAB7B @9I4A<K9E>B7B 6B;89=EF6<S, CO?<, 47D9EE<6AOI 

CD<@9E9=, 6A9LA<I Q?9>FD<K9E><I < @47A<FAOI CB?9=. 

#$"��$�� $��"&"%#"%"�!"%&� 

#9D98 CDB69D>B= D45BFBECBEB5ABEF< 74;B4A4?<;4FBD4 CB?P;B64F9?R A9B5IB8<@B 
B;A4>B@<FPES E Q>EC?G4F4J<BAAB= 8B>G@9AF4J<9= (84?99 CB F9>EFG - 1�) CDB69DS9@B7B 
74;B4A4?<;4FBD4 < 6ECB@B74F9?PAB7B B5BDG8B64A<S, <ECB?P;G9@B7B CD< CDB69D>9, A4EFBSM9= 
<AEFDG>J<9=. 

#DB69D>4 D45BFBECBEB5ABEF< 74;B4A4?<;4FBD4 6>?RK49F: 
− 6A9LA<= BE@BFD; 
− CDB69D>G 6OIB8AB7B E<7A4?4 < ED454FO64A<S E<7A4?<;4J<< 74;B4A4?<;4FBD4; 
− ;4@9D D4EIB84 <;@9DS9@B7B 6B;8GI4 (8?S 74;B4A4?<;4FBD4 ��!�-4$�). 
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�A9LA<= BE@BFD 
#D< 6A9LA9@ BE@BFD9 A9B5IB8<@B CDB69D<FP: 
− A4?<K<9 6E9I >D9C9:AOI Q?9@9AFB6 74;B4A4?<;4FBD4; 
− A4?<K<9 < J9?BEFABEFP C?B@5 74;B4A4?<;4FBD4; 
− BFEGFEF6<9 6A9LA<I CB6D9:89A<=, 6?<SRM<I A4 EF9C9AP ;4M<FO 74;B4A4?<;4FBD4 < 97B 

D45BFBECBEB5ABEFP; 
− BFEGFEF6<9 CB6D9:89A<= >459?9= < D4;Nё@B6 Q?9>FDBC<F4A<S < CB8>?RK9A<S 

74;B4A4?<;4FBD4. 
� E?GK49 B5A4DG:9A<S ;47DS;A9A<= >BDCGE4, D4;Nё@B6 < LFGJ9DB6 74;B4A4?<;4FBD4 

CDB<;69EF< BK<EF>G 6 EBBF69FEF6<< E G>4;4A<S@<, CDBC<E4AAO@< 6 DG>B6B8EF69 CB 
Q>EC?G4F4J<< A4 74;B4A4?<;4FBD. 

 

�!� �!��! #$� "�!�$'��!��  �)�!�+�%��) #"�$����!�� 
���"�!�����&"$�, ������� 1���&$"#�&�!�3 � #"���2+�!�3, 
���32-�) !� %&�#�!0 ��-�&/ � ��" $��"&"%#"%"�!"%&0, � 
&���� !�$',�!�3 ��� "&%'&%&��3 #�" �, 1�%#�'�&�*�2 
���"�!�����&"$� #$��$�&�&0! 

 
#$"��$�� $��"&"%#"%"�!"%&� ���"�!�����&"$� % ��(('��"!!/  

���"$"  #$"�/ (��!�-4 ) 
#9D98 CDB6989A<9@ CDB69D>< A9B5IB8<@B: 
− CB87BFB6<FP 74;B4A4?<;4FBD < <ECB?P;G9@B9 B5BDG8B64A<9 > D45BF9 EB7?4EAB 1� A4 

A<I; 
− 6>?RK<FP < CDB7D9FP 74;B4A4?<;4FBD 6 F9K9A<9 6D9@9A<, G>4;4AAB7B 6 1� A4 

74;B4A4?<;4FBD. 
− ED9;4FP ;47?GL>< LFGJ9DB6 GEFDB=EF64 6 EBBF69FEF6<< E G>4;4A<S@<, CD<698ёAAO@< 6 

1� A4 A97B; 
− EB5D4FP EI9@G CDB69D>< D45BFBECBEB5ABEF< (E@. D<EGAB> �.1): 

   4) EB98<A<FP FDG5>G 6IB84 CDB5O A4EBE4 EB LFGJ9DB@ 6OIB8AO@ GEFDB=EF64; 
   5) 6O69EF< FDG5>G 6OIB84 CDB5O A4EBE4 ;4 ;48ARR EF9A>G 74;B4A4?<;4FBD4 (@9EFB 

D4ECB?B:9A<S 84FK<>B6 74;B4A4?<;4FBD4); 
6) CB8>?RK<FP @G?PF<@9FD 6 D9:<@9 <;@9D9A<= CBEFBSAAB7B FB>4 A9 @9A99 100 @� > 

4A4?B7B6B@G FB>B6B@G 6OIB8G «4-20 @�» 74;B4A4?<;4FBD4. 
 

 
$<EGAB> .�.1 – %I9@4 CDB69D>< 74;B4A4?<;4FBD4 E 8<HHG;<BAAO@ ;45BDB@ CDB5O 
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�>?RK<FP A4EBE, A4:46 >ABC>G 6>?RK9A<S. 
#D< CBEFGC?9A<< >BAFDB?PAB7B 69M9EF64 A4 84FK<>< 74;B4A4?<;4FBD4 

CDB>BAFDB?<DB64FP <;@9A9A<9 6OIB8AB7B E<7A4?4 CB @G?PF<@9FDG < ED454FO64A<9 
E<7A4?<;4J<<. 

#BE?9 ED454FO64A<S E<7A4?<;4J<< BF>?RK<FP CB84KG >BAFDB?PAB7B 69M9EF64, 
6O>?RK<6 A4EBE. 

�4;B4A4?<;4FBD EK<F4FP D45BFBECBEB5AO@ 6 E?GK49, 9E?< CB @G?PF<@9FDG 
;4H<>E<DB64AB <;@9A9A<9 6OIB8AB7B E<7A4?4 BF 4 8B 20 @� < CDB<EIB8<F ED454FO64A<9 
E<7A4?<;4J<<. 

#B>4;4A<S @G?PF<@9FD4 @9A99 4 @� E6<89F9?PEF6GRF B A9<ECD46ABEF< 
74;B4A4?<;4FBD4, < 84?PA9=L4S 97B Q>EC?G4F4J<S ;4CD9M9A4. 

#D< A9EBBF69FEF6<< D45BFO CB CDB69D>9 D45BFBECBEB5ABEF< 74;B4A4?<;4FBD4 
D9>B@9A8G9FES CDB69D<FP CD46<?PABEFP 6OCB?A9A<S A4EFBSM9= <AEFDG>J<< <, 6 E?GK49 
CB8F69D:89A<S A9<ECD46ABEF<, B5D4F<FPES 6 D9@BAFAGR E?G:5G CD98CD<SF<S-
CDB<;6B8<F9?S.  

#$"��$�� $��"&"%#"%"�!"%&� ���"�!�����&"$"� % 
#$�!'��&��0!/  ���"$"  #$"�/ (��!�-4 , ��!�-4%, ��!�-4%EX, ��!�-

4(EX) 

#9D98 CDB6989A<9@ CDB69D>< A9B5IB8<@B: 
− CB87BFB6<FP 74;B4A4?<;4FBD < <ECB?P;G9@B9 B5BDG8B64A<9 > D45BF9 EB7?4EAB 1� 

A4 A<I; 
− 6>?RK<FP < CDB7D9FP 74;B4A4?<;4FBD 6 F9K9A<9 6D9@9A<, G>4;4AAB7B 6 1� A4 

74;B4A4?<;4FBD. 
− EB5D4FP EI9@G CDB69D>< D45BFBECBEB5ABEF< (E@. D<EGAB> �.2): 

4) CB8>?RK<FP @G?PF<@9FD 6 D9:<@9 <;@9D9A<= CBEFBSAAB7B FB>4 A9 @9A99 100 @� 
> 4A4?B7B6B@G FB>B6B@G 6OIB8G «4-20 @�» 74;B4A4?<;4FBD4; 

 
#D<@9K4A<9 –  4D><DB6>4 4A4?B7B6B7B FB>B6B7B 6OIB84 74;B4A4?<;4FBD4 ��!�-

4%Ex – «$9?9 4-20 @�». 
 

5) CB8>?RK<FP GEFDB=EF6B > LFGJ9DG 6IB84 74;B4A4?<;4FBD4 (E@. D<EGAB> �.2) CD< 
CB@BM< FDG5>< 6OEB>B7B 846?9A<S, 6IB8SM9= 6 >B@C?9>F4J<R GEFDB=EF64 (8?<A4 FDG5>< 
A9 8B?:A4 CD96OL4FP 4-5 E@) EB7?4EAB 1� A4 A97B.  

#D< CBEFGC?9A<< >BAFDB?PAB7B 69M9EF64 6B 6IB8AB= LFGJ9D 74;B4A4?<;4FBD4 
CDB>BAFDB?<DB64FP <;@9A9A<9 6OIB8AB7B E<7A4?4 CB @G?PF<@9FDG < ED454FO64A<9 
E<7A4?<;4J<<. 

#BE?9 ED454FO64A<S E<7A4?<;4J<< BF>?RK<FP CB84KG >BAFDB?PAB7B 69M9EF64, 
BFEB98<A<6 GEFDB=EF6B, G598<FPES 6 6O>?RK9A<< E<7A4?<;4J<<. 
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$<EGAB> �.2 – %I9@4 CDB69D>< 74;B4A4?<;4FBD4 E CD<AG8<F9?PAO@ ;45BDB@ 

CDB5O 

�4;B4A4?<;4FBD EK<F4FP D45BFBECBEB5AO@ 6 E?GK49, 9E?< CB @G?PF<@9FDG 
;4H<>E<DB64AB <;@9A9A<9 6OIB8AB7B E<7A4?4 BF 4 8B 20 @� < CDB<EIB8<F ED454FO64A<9 
E<7A4?<;4J<<. 

#B>4;4A<S @G?PF<@9FD4 @9A99 4 @� E6<89F9?PEF6GRF B A9<ECD46ABEF< 
74;B4A4?<;4FBD4, < 84?PA9=L4S 97B Q>EC?G4F4J<S ;4CD9M9A4. 

#D< A9EBBF69FEF6<< 74;B4A4?<;4FBD4 D9>B@9A8G9FES CDB69D<FP CD46<?PABEFP 
6OCB?A9A<S A4EFBSM9= <AEFDG>J<< <, 6 E?GK49 CB8F69D:89A<S A9<ECD46ABEF<, B5D4F<FPES 
6 D9@BAFAGR E?G:5G CD98CD<SF<S-CDB<;6B8<F9?S. 

#$"��$�� $��"&"%#"%"�!"%&� ���"�!�����&"$� % #$�!'��&��0!/  
���"$"  #$"�/ ��!�-4$� 

#DB69D>G D45BFBECBEB5ABEF< 74;B4A4?<;4FBD4 ��!�-4$� CDB6B8SF CGF9@ ;4@9D4 
D4EIB84 <;@9DS9@B7B 6B;8GI4. #BE?9 CB87BFB6>< 74;B4A4?<;4FBD4 > D45BF9 EB7?4EAB $1 
A9B5IB8<@B 6O5D4FP ?R5B9 69M9EF6B <; GEF4AB6?9AAOI 6 CD<5BD < CDB69EF< J<>? 
<;@9D9A<=, CD9864D<F9?PAB CB8>?RK<6 DBF4@9FD > LFGJ9DG «�)"�» 74;B4A4?<;4FBD4. 
#B>4;4A<S D4EIB84 74;4 8B?:AO EBBF69FEF6B64FP 0,5 ± 0,1 ?/@<A. 

#D< A9EBBF69FEF6<< CB>4;4A<= D4EIB84 74;4 A9B5IB8<@B G598<FPES 6 CD46<?PABEF< 
6OCB?A9A<S CDB69D>< <, 6 E?GK49 CB8F69D:89A<S A9<ECD46ABEF<, B5D4F<FPES 6 D9@BAFAGR 
E?G:5G CD98CD<SF<S-CDB<;6B8<F9?S. 
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#$��"��!�� � 

$G>B6B8EF6B 8?S CB?P;B64F9?PE><I CDB7D4@@ 

 

1 !4;A4K9A<9 CDB7D4@@ 

1.1 #B?P;B64F9?PE><9 CDB7D4@@O CD98A4;A4K9AO 8?S <AF9D4>F<6AB7B 
<AHBD@4J<BAAB7B B5@9A4 @9:8G 74;B4A4?<;4FBD4@< F<C4 ��!�-4 < C9DEBA4?PAO@ 
>B@CPRF9DB@ E <ECB?P;B64A<9@ EF4A84DFAOI <AF9DH9=EB6 F<C4 USB < RS-485. !4;64A<9 
74;B4A4?<;4FBD4 < EBBF69FEF6GRM9= CB?P;B64F9?PE>B= CDB7D4@@O G>4;4AO 6 F45?<J9 �1. 

&45?<J4 �1 

!4;64A<9 74;B4A4?<;4FBD4 !4;64A<9 CB?P;B64F9?PE>B= CDB7D4@@O 

��!�-4, ��!�-4 �I,  
��!�-4 $� (C9D9ABEAB=),  
��!�-4$� (EF4J<BA4DAO=) 

GankRb.exe 

��!�-4%, ��!�-4% �I SNEG.exe 

��!�-4  GankRbS.exe 

��!�-4( �I GankRbS.exe, SNEG.exe 

1.2 #DB7D4@@O B59EC9K<64RF BD74A<;4J<R < CB889D:4A<9 CDBJ9EE4 <AF9D4>F<6AB7B 
86GEFBDBAA97B B5@9A4 84AAO@< @9:8G 74;B4A4?<;4FBDB@ < #�. 

1.3 #DB7D4@@O B59EC9K<64RF 8<EF4AJ<BAAB9 GCD46?9A<9 74;B4A4?<;4FBD4@< E 
<ECB?P;B64A<9@ F9IA<K9E><I ED98EF6 #�: 

– GEF4AB6>G «AG?S» 84FK<>B6; 
– KF9A<9 84AAOI <;@9D9A<= < CB?P;B64F9?PE><I GEF4AB6B>, ;4C<E4AAOI A4 

;4CB@<A4RM<I GEFDB=EF64I 74;B4A4?<;4FBD4, < <I BFB5D4:9A<9 A4 Q>D4A9 >B@CPRF9D4; 
– G84?9A<9 <; C4@SF< 74;B4A4?<;4FBD4 84AAOI <;@9D9A<=; 
– E<AIDBA<;4J<R 6AGFD9AA<I K4EB6 74;B4A4?<;4FBD4 E 6AGFD9AA<@< K4E4@< 

>B@CPRF9D4; 
– EBID4A9A<9 84AAOI <;@9D9A<= 6 6<89 >B@CPRF9DAOI H4=?B6 6 F9>EFB6B@ HBD@4F9. 
1.4 $45BF4 CDB7D4@@O >BAFDB?<DG9FES BC9D4FBDB@ E <ECB?P;B64A<9@ EF4A84DFAOI 

F9IA<K9E><I ED98EF6 #� (>?46<4FGD4, @4A<CG?SFBD @OLP, @4A<CG?SFBD Touchpad 
>B@CPRF9D4 F<C4 Notebook). 

1.5 �?S D45BFO 6 LF4FAB@ D9:<@9 CDB7D4@@O (CDB7D4@@AO9 >B@CBA9AFO, 
A9B5IB8<@O9 8?S 99 HGA>J<BA<DB64A<S) GEF4A46?<64RFES A4 ?R5B= 8<E> >B@CPRF9D4, 6 
BF89?PAGR 8<D9>FBD<R . 

1.6 #DB7D4@@O CBEF46?S9FES A4 EN9@AB@ H?QL-A4>BC<F9?9 <AHBD@4J<< E ;4M<FB= 
BF E?GK4=AB7B (A9E4A>J<BA<DB64AAB7B) G84?9A<S. 

 

2 �ECB?P;G9@O9 F9IA<K9E><9 ED98EF64 
2.1 �?S D45BFO CDB7D4@@O <ECB?P;G9FES #� E CDBJ9EEBDB@ A9 IG:9 Celeron 400 < 

"�' 256  5, @BA<FBDB@ 14” < GEF4AB6?9AAO@ D4;D9L9A<9@ 1024×768 C<>E. 
2.2 $4;@9D CDB7D4@@O A4 @47A<FAB@ ABE<F9?9 1  5. $4;@9D E6B5B8AB7B 8<E>B6B7B 

CDBEFD4AEF64, A9B5IB8<@O= 8?S ABD@4?PAB= D45BFO CDB7D4@@O – A9 @9A99 20  5. 
2.3 �B@CPRF9D 8B?:9A <@9FP E6B5B8AO= USB-CBDF 8?S CB8>?RK9A<S 

74;B4A4?<;4FBD4. 
2.4 !4 #� 8B?:A4 5OFP GEF4AB6?9A4 "% F<C4 Windows (2000, )P, Vista, 7, 10). 
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3 'EF4AB6>4 < G84?9A<9 CDB7D4@@O 

3.1 'EF4AB6>4 8D4=69D4 Q@G?SJ<< %" -CBDF4 
3.1.1 #B8>?RK<F9 H?QL-A4>BC<F9?P <; >B@C?9>F4 CBEF46>< > CBDFG USB 6 #�. 
3.1.2 "F>DB=F9 C4C>G USB < ;4CGEF<F9 H4=? Setup, CBS6<FES B>AB (E@. D<EGAB> �1). 

 

 
 

$<EGAB> �1 
 

-9?>A<F9 6>?48>G �4?99. 
3.1.3 �4?99 CBS6<FES B>AB (E@. D<EGAB> �2). 

 

 
 

$<EGAB> �2 
 

-9?>A<F9 �BFB6B. 
3.1.4 'EF4AB6>4 8D4=69D4 ;469DL9A4. 
3.2 'EF4AB6>4 CDB7D4@@O. 
3.2.1 "F>DB=F9 C4C>G (A4CD<@9D, GankRb) A4 H?QL-A4>BC<F9?9 <; >B@C?9>F4 

CBEF46>< < E>BC<DG=F9 H4=? GankRb.9I9 6 D45BKGR C4C>G A4 #�. 
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3.2.2 '84?9A<9 CDB7D4@@O E >B@CPRF9D4 CDB<;6B8<FES B5M<@ CBDS8>B@ 6 "% F<C4 
Windows )P 8?S G84?9A<S H4=?B6 (6O89?9A<9 C4C>< < 84?99 '84?<FP). 

 

4 �OCB?A9A<9 CDB7D4@@O 

4.1 #BE?98B64F9?PABEFP 89=EF6<= CD< CB8>?RK9A<< CD<5BD4 > #�: 
– 6>?RK<FP #�;  
– 6>?RK<FP CD<5BD; 
– EB98<A<FP >459?9@ <; >B@C?9>F4 CBEF46>< #� < CD<5BD; 
4.2 �4CGEF<FP CB?P;B64F9?PE>GR EBBF69FEF6GRMGR 74;B4A4?<;4FBDG CDB7D4@@G 

)))).exe B8A<@ <; ECBEB5B6, 8BCGE>49@OI <ECB?P;G9@B= "% MS Windows. �ECB?AS9@O= 
H4=? A4IB8<FES 6 D45BK9= 8<D9>FBD<<. �BCB?A<F9?PAOI C4D4@9FDB6 8?S ;4CGE>4 
CDB7D4@@O A9 FD95G9FES. 

4.3 #BE?9 ;4CGE>4 CDB7D4@@O A4 Q>D4A9 @BA<FBD4 BFB5D4:49FES �?46A4S Q>D4AA4S 
HBD@4 CDB7D4@@O (D<EGAB> �3). 

4.4 'EF4AB6<F9 EB98<A9A<9 E CD<5BDB@, CD9864D<F9?PAB 6O5D46 %" -CBDF. 
4.5 �BEFGC > 84AAO@ <;@9D9A<= BEGM9EF6?S9FES K9D9; CGA>F @9AR #D<5BD. 

 

 
 

$<EGAB> �3 –  �?46A4S Q>D4AA4S HBD@4 CDB7D4@@O 

 

4.6 �?S BEGM9EF6?9A<S E6S;< 74;B4A4?<;4FBD4 E #� E?98G9F: 
4) "5AB6<FP EC<EB> %" -CBDFB6 (>?46<L4 C. 5.3.2). #D< CB8>?RK9A<< 

74;B4A4?<;4FBD4 > USB-CBDFG 8D4=69D Q@G?SJ<< %" -CBDF4 EB;84EF 8BCB?A<F9?PAO= 
%" -CBDF, >BFBDO= BFB5D4;<FES 6 6OC484RM9@ EC<E>9 C. 5.3.3; 

5) �O5D4FP <; EC<E>4 (C. 5.3.3) CBDF, EBBF69FEF6GRM<= CB8>?RK9AAB@G 
74;B4A4?<;4FBDG (6 EC<E>9 CBE?98A<= CBDF CBE?9 H<;<K9E>< <@9RM<IES A4 #�); 

6) �OCB?A<FP CB8>?RK9A<9 74;B4A4?<;4FBD4 (>?46<L4 C. 5.3.1). 
 

� ���'���/: 

1 �@8 CAB0=>2;5=88 A>548=5=8O A ?@>3@0<<>9 =0 48A?;55 307>0=0;870B>@0 
2KA25B8BAO !��������� ! ��.  

2 �@8 2K1>@5 ?C=:B0 <5=N ?@>3@0<<K CAB0=>28BL 40BC/2@5<O =0 48A?;55 ?@81>@0 
=0 2 A5:C=4K ?>O2OBAO 7=0G5=8O CAB0=>2;5==KE 40BK 8 2@5<5=8. 

3 �@8 CAB0=>2;5==>< A>548=5=88 87<5@5=8O =5 ?@>2>4OBAO! 
4 �@8 @07@K25 A>548=5=8O A ?@>3@0<<>9 =0 48A?;55 ?@81>@0 ?>O28BAO =04?8AL           

!���! !�/�� ! �� ���� (��. 
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5 $45BF4 E CDB7D4@@B= 

5.1 #D< ;4CGE>9 CDB7D4@@O A4 Q>D4A9 @BA<FBD4 BFB5D4:49FES �?46A4S Q>D4AA4S 
HBD@4 CDB7D4@@O (D<EGAB> �3). � 69DIA9= K4EF< B>A4 BFB5D4:49FES CDB7D4@@AB9 A4;64A<9. 
� E?98GRM9= EFDB>9 BFB5D4:49FES 7?46AB9 @9AR CDB7D4@@O, CB8 A<@ DS8 <>BAB> C4A9?< 
<AEFDG@9AFB6, B59EC9K<64RM<I 5OEFDO= 8BEFGC > BEAB6AO@ HGA>J<S@ CDB7D4@@O. 

5.2 �?46AB9 @9AR CDB7D4@@O 

5.2.1 (4=?: 
– (4=? → �OIB8 – 8?S 6OIB84 <; CDB7D4@@O 

– (4=? → %BID4A<FP F9>EF – EBID4A9A<9 84AAOI B>A4 6O6B84 6 F9>EFB6B@ H4=?9  
5.2.2 %6S;P: 

– %6S;P → "F>?RK<FP – GEF4AB6?9A<9 < BF>?RK9A<9 E6S;< CD<5BD4 E #� 

5.2.3 #D<5BD: 
– #D<5BD → 'EF4AB6<FP 84FG/6D9@S – 8?S >BDD9>F<DB6>< 84FO < 6D9@9A< 6 CD<5BD9 
– #D<5BD → �47DG;<FP 4DI<6 <;@9D9A<= – 8?S 6O6B84 6E9= <AHBD@4J<< <; C4@SF< 

CD<5BD4 6 C4@SFP #�  
– #D<5BD → "K<EF<FP 4DI<6 – 8?S CB?AB= BK<EF>< C4@SF< CD<5BD4. 

 

5.3. �>BA>< C4A9?< <AEFDG@9AFB6  
�>BA>< C4A9?< <AEFDG@9AFB6 G>4;4AO 6 F45?<J9 �2. 

&45?<J4 �2 

№ 
C/C �A4KB> <>BA>< (GA>J<BA4? 

1 
 

%B98<A9A<9 <?< D4;N98<A9A<9 E CDB7D4@@B= 

2 

 

"5AB6?9A<9 EC<E>4 COM-CBDFB6 (>ABC>G @B:AB     
<ECB?P;B64FP 8?S GFBKA9A<S AB@9D4 COM-CBDF4 CD<5BD4, 
BF>?RK4S < CB8>?RK4S >459?P!) 

3 %"  1 
%"  2 
%"  3 

�OC484RM<9 %"  – CBDFO. �O5BD FD95G9@B7B COM-CBDF4. 
�O5<D4FP 6AB6P B5A4DG:9AAO= COM-CBDF 

4 "K<EF<FP B>AB "K<EF>4 B>A4 6O6B84 84AAOI 
 

5.4 �?S CD9>D4M9A<S D45BFO CDB7D4@@O: 
– EBID4A<FP 84AAO9 A4 #�; 
– ;4>DOFP CDB7D4@@G. �OIB8 <; CDB7D4@@O BEGM9EF6?S9FES 6O5BDB@ CGA>F4 @9AR 

(4=?→�OIB8; 
– 6O>?RK<FP 74;B4A4?<;4FBD; 
– BFEB98<A<FP 74;B4A4?<;4FBD BF #�. 
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#$��"��!�� � 

�454D<FAO9 K9DF9:< ��!�-4 

 

 

 

 

 

 

  

�<8 � (CB69DAGFB)  

  

 

1 – K4L>4 8?S 
EB98<A9A<S FDG5B> 
CA96@BFD4>F4 < 
Q?9>FD<K9E><I 
D4;N9@B6 

2 – C?4EF<>B6O= 
>BDCGE 

3 – BF><8A4S 
C?4EF<>B64S >DOL>4 

4 – E>B54 
>D9C?9A<S D9@AS 8?S 
ABL9A<S CD<5BD4 A4 
C?9K9 

 

 

 

 

  

 4EE4 74;B4A4?<;4FBD4 3,5 >7 
* $4;@9DO E BF>DOFB= >DOL>B= 

 

$<EGAB> �1 – �454D<FAO= K9DF9: ��!�-4 (�, $, �$) 
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  #DB8B?:9A<9 CD<?B:9A<S � 

 

 

 

 

 

 

  

�<8 � (CB69DAGFB)  

  

 

1 – LFGJ9D4 8?S 
EB98<A9A<S FDG5B> 
CA96@BFD4>F4 

2 – C?4EF<>B6O= 
>BDCGE 

3 – BF><8A4S 
C?4EF<>B64S >DOL>4 

4 – E>B54 
>D9C?9A<S D9@AS 8?S 
ABL9A<S CD<5BD4 A4 
C?9K9 

 

 

 

  

 4EE4 74;B4A4?<;4FBD4 3,5 >7 
* $4;@9DO E BF>DOFB= >DOL>B= 

 

$<EGAB> �2 – �454D<FAO= K9DF9: ��!�-4 (�, $, �$) �I 
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#DB8B?:9A<9 CD<?B:9A<S � 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 – K4L>4 8?S 
EB98<A9A<S FDG5B> 
CA96@BFD4>F4  < 
Q?9>FD<K9E><I 
D4;N9@B6 

2 – C?4EF<>B6O= 
>BDCGE 

3 – BF><8A4S 
C?4EF<>B64S >DOL>4 

4 – >DBALF9=A 8?S 
GEF4AB6>< CD<5BD4 A4 
69DF<>4?PAGR EF9A>G 

 

 

 

 

 

 

 

 

  

 4EE4 74;B4A4?<;4FBD4 3,5 >7 
* $4;@9DO E BF>DOFB= >DOL>B= 

 

$<EGAB> �3 – �454D<FAO= K9DF9: ��!�-4% 
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#DB8B?:9A<9 CD<?B:9A<S � 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 – LFGJ9D4 8?S 
EB98<A9A<S FDG5B> 
CA96@BFD4>F4 < 
Q?9>FD<K9E><I D4;N9@B6 
2 – C?4EF<>B6O= >BDCGE 
3 – BF><8A4S 
C?4EF<>B64S >DOL>4 
4 – >DBALF9=A 8?S 
GEF4AB6>< CD<5BD4 A4 
69DF<>4?PAGR EF9A>G 
 

 

 

 

 

 

 

 

 

 

 

 

  

 4EE4 74;B4A4?<;4FBD4 4,5 >7  

* $4;@9DO E BF>DOFB= >DOL>B=  

  

$<EGAB> �4 – �454D<FAO= K9DF9: ��!�-4% �I 
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#DB8B?:9A<9 CD<?B:9A<S � 

 

 
  

 4EE4 5?B>4 C<F4A<S 0,5 >7.  

  

$<EGAB> �5 – �454D<FAO= K9DF9: 5?B>4 C<F4A<S 
  

 
  

1 – >ABC>< GCD46?9A<S D9:<@4@< D45BFO 

2 – C?4EF<>B6O= >BDCGE 
3 – LFGJ9D4 8?S 6IB84 < 6OIB84 4A4?<;<DG9@B= CDB5O 6B;8GI4 
4 – C4A9?P E D4;N9@4@< < C9D9>?RK4F9?9@ ���/�/�� 

  

 4EE4 74;B4A4?<;4FBD4 2,5 >7  

  

$<EGAB> �6 – �454D<FAO= K9DF9: ��!�-4$� (C9D9ABEAB=) 
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#DB8B?:9A<9 CD<?B:9A<S �  

 

 
  

1 – >ABC>< GCD46?9A<S D9:<@4@< D45BFO 

2 – C?4EF<>B6O= >BDCGE 
3 – LFGJ9D4 8?S 6IB84 < 6OIB84 4A4?<;<DG9@B= CDB5O 6B;8GI4 
4 – C4A9?P E D4;N9@4@< 

5 – C9D9>?RK4F9?P «���/�/��» 
6 – H<?PFD CO?96B= 
 

 4EE4 74;B4A4?<;4FBD4 3 >7 
 

$<EGAB> �7 – �454D<FAO= K9DF9: ��!�-4$� (EF4J<BA4DAO=) 
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#DB8B?:9A<9 CD<?B:9A<S � 

 

 
 

 

 

1 – C?4EF<>B6O= >BDCGE E BF><8AB= 
CDB;D4KAB= >DOL>B= 

2 – DIN-D9=>4 35I7,5 @@,  
8?<A4 300 @@ 

3 – 5?B> C<F4A<S/ ;4DS8AB9 GEFDB=EF6B 
4 – ;4M<FAO= Q>D4A 8?S 6IB84 
4A4?<;<DG9@B7B 6B;8GI4 8<HHG;<BAAB 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4EE4 74;B4A4?<;4FBD4 3,0 >7 
* $4;@9DO E BF>DOFB= >DOL>B= 

 

$<EGAB> �8 – �454D<FAO= K9DF9: ��!�-4  

 

  



#D<?B:9A<9 � 

�9DE<S 4  121 

#DB8B?:9A<9 CD<?B:9A<S � 

 

 
 

1 – EB98<A<F9?PAO9 >459?< 

2 – @9F4??<K9E><= >BDCGE 
3 – EN9@A4S @9F4??<K9E>4S >DOL>4 
4 – >DBALF9=A 8?S @BAF4:4 CD<5BD4 A4 69DF<>4?PAGR EF9AG 
5 – >ABC>< GCD46?9A<S 
6 – LFGJ9D «�/)"�» 
7 – LFGJ9D «�)"�» 
 

 4EE4 74;B4A4?<;4FBD4 A9 5B?99 13 >7 
 

$<EGAB> �9 – �454D<FAO= K9DF9: ��!�-4( �I 
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#$��"��!�� � 

%I9@4 @BAF4:4 EF4J<BA4DAOI 74;B4A4?<;4FBDB6 6B 6;DO6B;4M<M9AAB@ <ECB?A9A<< 
 

 

 

$<EGAB> �.1 – %I9@4 @BAF4:4 74;B4A4?<;4FBD4 ��!�-4% �I < 5?B>4 C<F4A<S 
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#$��"��!�� � 

�AABF4J<S > CD<?B:9A<R RbCenter.exe 

#DB7D4@@AB9 CD<?B:9A<9 RbCenter CD98EF46?S9F EB5B= <AF9DH9=E CB?P;B64F9?S < 
A45BD <AEFDG@9AFB6 8?S E5BD4, 6<;G4?<;4J<<, 4DI<6<DB64A<S < 4A4?<;4 84AAOI A4 
C9DEBA4?PAB@ >B@CPRF9D9 CB?GK49@OI BF EF4J<BA4DAOI 74;B4A4?<;4FBDB6 E9@9=EF64 
��!�-4. #DB7D4@@AB9 CD<?B:9A<9 RbCenter CB;6B?S9F CB?GK4FP < B5D454FO64FP 84AAO9 E 
74;B4A4?<;4FBDB6 (8B 128) B5N98<AёAAOI 6 98<AGR E9FP CBED98EF64@ <AF9DH9=E4 RS-485 < 
CB8>?RK9AAOI > USB-CBDF4@ C9DEBA4?PAB7B >B@CPRF9D4 D45BK97B @9EF4 BC9D4FBD4 
(BF89?PAO= CD9B5D4;B64F9?P A4 >4:8O= CBDF USB).  

#DB7D4@@AB9 CD<?B:9A<9 RbCenter A9 FD95G9F EC9J<4?PAB= CDBJ98GDO GEF4AB6><. 
#4C>4 E CD<?B:9A<9@ >BC<DG9FES A4 D45BK99 @9EFB < ;4CGE>49FES K9D9; RbCenter.exe. 

#BE?9 CB8>?RK9A<S B5N98<AёAAOI 6 98<AGR E9FP 74;B4A4?<;4FBDB6 ��!�-4 > 
C9DEBA4?PAB@G >B@CPRF9DG E GEF4AB6?9AAO@ < ;4CGM9AAO@ CD<?B:9A<9@ RbCenter 
CDB<EIB8<F 46FB@4F<K9E>4S CDB69D>4 CB8>?RK9AAOI GEFDB=EF6, EB98<A9A<9 E CD<5BD4@< < 
E5BD 84AAOI E A<I. #D<?B:9A<9 CDB<;6B8<F BCDBE 8B 4-I CBDFB6 USB B8AB6D9@9AAB. #B 
B>BAK4A<R CDB69D>< CB8>?RK9A<S A9B5IB8<@B EBID4A<FP >BAH<7GD4J<R. 

#BE?9 HBD@<DB64A<S >BAH<7GD4J<< CB8>?RKёAAB= E9F< CD<5BDB6 BFB5D4:49FES 
BEAB6AB9 @9AR E <AHBD@4J<9= B CB8>?RK9AAOI 74;B4A4?<;4FBD4I < 8BCB?A<F9?PAOI 
GEFDB=EF64I (9E?< CB8>?RK9AO @9F9BEF4AJ<S, LG@B@9D, 8B;<@9FD < F. 8.), < BFB5D4:4RFES 
<I <;@9DS9@O9 C4D4@9FDO. #B@<@B QFB7B, CD<?B:9A<9 CB;6B?S9F: 

– CDBE@BFD9FP ;A4K9A<S CBDB7B6 1 < 2 8BCGEF<@OI ;A4K9A<= < 98<A<JO <;@9D9A<S 
>BAJ9AFD4J<< (@7/@3 <?< 8D.) CB >4:8B@G <;@9DS9@B@G 69M9EF6G CD<5BD4; 

– CDB<;6B8<FP A9CD9DO6AGR ;4C<EP ;A4K9A<= >BAJ9AFD4J<< CB 6E9@ 
>BAFDB?<DG9@O@ E<EF9@B= 69M9EF64@ A4 :9EF><= 8<E> >B@CPRF9D4; 

– CDB<;6B8<FP GEF4AB6>G AG?S, FB 9EFP CD<ASFP ;4@9DS9@O= GDB69AP >BAJ9AFD4J<< 
;4 AG?96B=. 'EF4AB6>4 AG?S CDB<;6B8<FES 8?S 6E9I >BAFDB?<DG9@OI CD<5BDB@ 69M9EF6 
B8AB6D9@9AAB. 

– 5?47B84DS HGA>J<BA4?PAB@G @9AR ��$&� #$��/,�!�� 6 ;4CD4L<649@O= 
C9D<B8 6D9@9A< BEGM9EF6?SFP CDBE@BFD E?GK496 CD96OL9A<S >BAJ9AFD4J<< 
4A4?<;<DG9@OI 69M9EF6 CBDB7B6; 

– CBED98EF6B@ >ABC>< �$�(�� CDBE@4FD<64FP F9>GM<9 ;A4K9A<S <;@9DS9@OI 
>B@CBA9AFB6 E 6B;@B:ABEFPR 6O5BD4 8<47D4@@ (EFB?5JO, FBK><, ?<A<<), <;@9ASS @4ELF45 
CDBE@4FD<649@B7B C9D<B84; 

– E CB@BMPR @9AR �$)�� BEGM9EF6?SFP CDBE@BFD 4DI<6AOI ;4C<E9=. 
#DBE@4FD<649@GR 4DI<6AGR <AHBD@4J<R CD< A9B5IB8<@BEF< @B:AB 6O7DG;<FP 6 6<89 
F9EFB6B7B H4=?4 HBD@4F4 «.txt». 

– 5?47B84DS @9AR #��! $�� �-�!�3 6B;@B:AB 6B 6D9@S CDBE@BFD4 A4 ;4D4A99 
;47DG:9AAB@ C?4A9 (EI9@4, >4DF4) CDB<;6B8<FP D4EEF4AB6>G CB8>?RKёAAOI CD<5BDB6 E 
BFB5D4:9A<9@ F9>GM<I ;A4K9A<=. 

 

%8AB5<=O5 B@51>20=8S  
"C9D4J<BAAO9 E<EF9@O: "% Windows 69DE<= 7, 8 < 10 
#DBJ9EEBD E F4>FB6B= K4EFBFB=: A9 @9A99 1 �7J 

"�': 500  5 <?< 5B?99  
%6B5B8AB9 CDBEFD4AEF6B A4 :9EF>B@ 8<E>9: 1 �� <?< 5B?99, CD< A9B5IB8<@BEF< 

4DI<6<DB64A<S 84AAOI E<EF9@O ;4 8?<F9?PAO= C9D<B8 6D9@9A< E?98G9F CD98GE@BFD9FP 
EBBF69FEF6GRM<= B5N9@ E6B5B8AB7B CDBEFD4AEF64 A4 :9EF>B@ 8<E>9 >B@CPRF9D4 CB8 
4DI<6AO9 H4=?O. 

 

 



#D<?B:9A<9 � 

124  �9DE<S 4 

#$��"��!�� � 

#4D4@9FDO E6S;< >4A4?4 RS-485 < >4DFO D97<EFDB6 
8?S B5@9A4 <AHBD@4J<9= EB EF4J<BA4DAO@< 74;B4A4?<;4FBD4@< 

1 �?8A0=85 ?@>B>:>;0 >1<5=0 8 :0@B0 @538AB@>2 ?@81>@0 ����-4!/ ����-4$ �E 

 %6S;P E CD<5BDB@ BEGM9EF6?S9FES CB 2-CDB6B8AB= ?<A<< 6 CB?G8GC?9>EAB@ D9:<@9. 
"EAB6A4S EFDG>FGD4 < HBD@4F EBB5M9A<= EBBF69FEF6GRF CDBFB>B?G Modbus RTU. 

#4D4@9FDO >4A4?4 E6S;< 

%>BDBEFP C9D984K<: 19200 
+<E?B 5<F: 8 
%FBC 5<F: 1 
�9; 5<F4 K9FABEF< 

�4AAO9 8?S C9D984K< ID4ASFES 6 CD<5BD9 6 6<89 A45BD4 16-D4;DS8AOI D97<EFDB6 
(E@. F45?<JG �1). 

&45?<J4 �1 

�8D9E 
D97<EFD4 
(89ESF<KA.) 

!4;A4K9A<9 D97<EFD4 �B?-6B  
D97<EFDB6 

&<C 84AAOI 
(S;O> %�) 

00 �8D9E 1 unsigned short 

01 !B@9D B5N9>F4 1 unsigned short 

02 %BEFBSA<9 CD<5BD4 1 unsigned short – 
5<FB6O9 CB?S 

03 �BAJ9AFD4J<S 1-7B 69M9EF64 2 float 

05 �BAJ9AFD4J<S 2-7B 69M9EF64 2 float 

07 �BAJ9AFD4J<S 3-7B 69M9EF64 2 float 

09 �8<A<JO <;@9D9A<S  69M9EF6 1 unsigned short – 
5<FB6O9 CB?S 

10 1-= CBDB7 CD96OL9A<S 1-7B 69M9EF64 2 float 

12 1-= CBDB7 CD96OL9A<S 2-7B 69M9EF64 2 float 

14 1-= CBDB7 CD96OL9A<S 3-7B 69M9EF64 2 float 

16 2-= CBDB7 CD96OL9A<S 1-7B 69M9EF64 2 float 

18 2-= CBDB7 CD96OL9A<S 2-7B 69M9EF64 2 float 

20 2-= CBDB7 CD96OL9A<S 3-7B 69M9EF64 2 float 

22 )<@. HBD@G?4 1-7B 69M9EF64 4 char – 8 E<@6B?B6 
26 )<@. HBD@G?4 2-7B 69M9EF64 4 char – 8 E<@6B?B6 
30 )<@. HBD@G?4 3-7B 69M9EF64 4 char – 8 E<@6B?B6 

!4;A4K9A<9 5<FB6 D97<EFD4 EBEFBSA<S CD<5BD4 
0 – CD<;A4> BL<5>< <;@9D9A<S CB 1-@G 69M9EF6G (1 – <;@9D9A<9 8BEFB69DAB) 
1 – CD<;A4> BL<5>< <;@9D9A<S CB 2-@G 69M9EF6G (1 – <;@9D9A<9 8BEFB69DAB) 
2 – CD<;A4> BL<5>< <;@9D9A<S CB 3-@G 69M9EF6G (1 – <;@9D9A<9 8BEFB69DAB) 
3 – CD96OL9A<9 1-7B CBDB74 1-7B 69M9EF64 (1 – CBDB7 CD96OL9A) 
4 – CD96OL9A<9 1-7B CBDB74 2-7B 69M9EF64 (1 – CBDB7 CD96OL9A) 
5 – CD96OL9A<9 1-7B CBDB74 3-7B 69M9EF64 (1 – CBDB7 CD96OL9A) 
6 – CD96OL9A<9 2-7B CBDB74 1-7B 69M9EF64 (1 – CBDB7 CD96OL9A) 
7 – CD96OL9A<9 2-7B CBDB74 2-7B 69M9EF64 (1 – CBDB7 CD96OL9A) 
8 – CD96OL9A<9 2-7B CBDB74 3-7B 69M9EF64 (1 – CBDB7 CD96OL9A) 
9, 10 – K<E?B 69M9EF6 
(�;S ?@81>@>2 ��!�-4% G8A;> 25I5AB2 2A5340 @02=> 1) 
11 – 7BFB6ABEFP GEFDB=EF64 (0 – GEFDB=EF6B 7BFB6B) 



#D<?B:9A<9 � 

�9DE<S 4  125 

15 – CD< ;4C<E< ;A4K9A<S 1 ;4CGE>49F GEF4AB6>G AG?S 
 

 

� ���'����: 18B 15 – FB?P>B 8?S ;4C<E<, BEF4?PAO9 – FB?P>B 8?S KF9A<S. 
 

 

!4;A4K9A<9 5<FB6 D97<EFD4 98<A<J <;@9D9A<S 
1,0 – 98<A<JO <;@9D9A<S 1-7B 69M9EF64 (0 – @7/@3, 1 – %) 

3,2 – 98<A<JO <;@9D9A<S 2-7B 69M9EF64 (0 – @7/@3, 1 – %) 

5,4 – 98<A<JO <;@9D9A<S 3-7B 69M9EF64 (0 – @7/@3, 1 – %) 

 

%BB5M9A<S 8?S B5@9A4 84AAO@< E CD<5BDB@ <@9RF E?98GRM<= HBD@4F: 
 

+B5=85 40==OE 
�4CDBE 

�4@5A �>4 
:><0=4O 

%B0@B>2O9 
@538AB@ 

(04@5A) 

+8A;> 
@538AB@>2 

 

CRC-16 

(:>=B@. AC<<0) 

1 54=F 1 54=F 2 54=F4 2 54=F4 2 54=F4 
1..247 3  1-33  

 

"F69F 
�4@5A �>4 

:><0=4O 

+8A;> 109B 
40==OE 

�0==O5 
@538AB@>2 

LRC 

(:>=B@. AC<<0) 
1 54=F 1 54=F 1 54=F 2 .. 66 54=F 2 54=F4 
1..247 3    

 

�B@4A84 CD98A4;A4K9A4 8?S KF9A<S ?R5B7B A9CD9DO6AB7B 8<4C4;BA4 D97<EFDB6 6 
<AF9D64?9 BF 1 8B 33. 

 

�0?8AP 40==OE 
�4CDBE 

�4@5A �>4 
:><0=4O 

�4@5A 
@538AB@0  

�=0G5=85 
$538AB@0 

 

CRC-16 

(:>=B@. AC<<0) 

1 54=F 1 54=F 2 54=F4 2 54=F4 2 54=F4 
1..247 6    

 

"F69F 
�4@5A �>4 

:><0=4O 

%B0@B>2O9 
@538AB@  
(04@5A) 

�=0G5=85 
$538AB@0 

 

LRC 

(:>=B@. AC<<0) 

1 54=F 1 54=F 2 54=F4 2 54=F4 2 54=F4 
1..247 6    

 

�B@4A84 CD98A4;A4K9A4 8?S ;4C<E< ;A4K9A<S 48D9E4 CD<5BD4, AB@9D4 B5N9>F4 
<;@9D9A<S < BFCD46>< 6 CD<5BD >B@4A8O B5AG?9A<S ;A4K9A<S >BAJ9AFD4J<< (GEF4AB6>4 
AG?S). 

 

 

 

 



#D<?B:9A<9 � 

126  �9DE<S 4 

��������! �@8 ?5@540G5 7=0G5=89 @538AB@>2 ?5@2K9 109B – AB0@H89 (2 
>B;8G85 >B ?>@O4:0 E@0=5=8O 109B>2 2 ?0<OB8 :><?LNB5@0). ЭB> =5>1E>48<> 
CG8BK20BL ?@8 >1@01>B:5 40==KE B8?>2 <unsigned short= 8 <float=. (�@8 @01>B5 

307>0=0;870B>@0 A <>45<>< Teltonika RUT955 ?>@O4>: ?5@540G8 109B 40==KE B8?0 <float= 

1K; >?@545;5= :0: A;54CNI89 – 3, 4, 1, 2) 

2 �?8A0=85 ?@>B>:>;0 >1<5=0 8 :0@B0 @538AB@>2 ?@81>@0 ����-4 � 
(AB0F8>=0@=K9) 

 %6S;P E CD<5BDB@ BEGM9EF6?S9FES CB 2-CDB6B8AB= ?<A<< 6 CB?G8GC?9>EAB@ D9:<@9. 
"EAB6A4S EFDG>FGD4 < HBD@4F EBB5M9A<= EBBF69FEF6GRF CDBFB>B?G MODBUS-RTU. 

#4D4@9FDO >4A4?4 E6S;< 

%>BDBEFP C9D984K<: 19200 
+<E?B 5<F: 8 
%FBC 5<F: 1 
�9; 5<F4 K9FABEF< 

�4AAO9 8?S C9D984K< ID4ASFES 6 CD<5BD9 6 6<89 A45BD4 16-D4;DS8AOI D97<EFDB6 
(E@. F45?<JG �2). 

&45?<J4 �2 

�8D9E 
D97<EFD4 
(89ESF<KA.) 

 

!4;A4K9A<9 D97<EFD4 
�B?-6B  
D97<EFDB6 

&<C 84AAOI 
(S;O> %�) 

00 �8D9E 1 unsigned short 

01 !B@9D B5N9>F4 1 unsigned short 

02 %BEFBSA<9 CD<5BD4 1 1 unsigned short – 
5<FB6O9 CB?S 

03 %BEFBSA<9 CD<5BD4 2 1 unsigned short – 
5<FB6O9 CB?S 

04 �BAJ9AFD4J<S 1-7B 69M9EF64 2 float 

06 �BAJ9AFD4J<S 2-7B 69M9EF64 2 float 

08 �BAJ9AFD4J<S 3-7B 69M9EF64 2 float 

10 �BAJ9AFD4J<S 4-7B 69M9EF64 2 float 

12 �BAJ9AFD4J<S 5-7B 69M9EF64 2 float 

14 �BAJ9AFD4J<S 6-7B 69M9EF64 2 float 

16 �BAJ9AFD4J<S 7-7B 69M9EF64 2 float 

18 �BAJ9AFD4J<S 8-7B 69M9EF64 2 float 

20 �8<A<JO <;@9D9A<S  69M9EF6 1 unsigned short – 
5<FB6O9 CB?S 

21 1-= CBDB7 CD96OL9A<S 1-7B 69M9EF64 2 float 

23 1-= CBDB7 CD96OL9A<S 2-7B 69M9EF64 2 float 

25 1-= CBDB7 CD96OL9A<S 3-7B 69M9EF64 2 float 

27 1-= CBDB7 CD96OL9A<S 4-7B 69M9EF64 2 float 

29 1-= CBDB7 CD96OL9A<S 5-7B 69M9EF64 2 float 

31 1-= CBDB7 CD96OL9A<S 6-7B 69M9EF64 2 float 

33 1-= CBDB7 CD96OL9A<S 7-7B 69M9EF64 2 float 

35 1-= CBDB7 CD96OL9A<S 8-7B 69M9EF64 2 float 

37 2-= CBDB7 CD96OL9A<S 1-7B 69M9EF64 2 float 

39 2-= CBDB7 CD96OL9A<S 2-7B 69M9EF64 2 float 

41 2-= CBDB7 CD96OL9A<S 3-7B 69M9EF64 2 float 

 



#D<?B:9A<9 � 

�9DE<S 4  127 

#DB8B?:9A<9 F45?<JO �2 

�8D9E 
D97<EFD4 
(89ESF<KA.) 

 

!4;A4K9A<9 D97<EFD4 
�B?-6B  
D97<EFDB6 

&<C 84AAOI 
(S;O> %�) 

43 2-= CBDB7 CD96OL9A<S 4-7B 69M9EF64 2 float 

45 2-= CBDB7 CD96OL9A<S 5-7B 69M9EF64 2 float 

47 2-= CBDB7 CD96OL9A<S 6-7B 69M9EF64 2 float 

49 2-= CBDB7 CD96OL9A<S 7-7B 69M9EF64 2 float 

51 2-= CBDB7 CD96OL9A<S 8-7B 69M9EF64 2 float 

53 )<@. HBD@G?4 1-7B 69M9EF64 4 char – 8 E<@6B?B6 
57 )<@. HBD@G?4 2-7B 69M9EF64 4 char – 8 E<@6B?B6 
61 )<@. HBD@G?4 3-7B 69M9EF64 4 char – 8 E<@6B?B6 
65 )<@. HBD@G?4 4-7B 69M9EF64 4 char – 8 E<@6B?B6 
69 )<@. HBD@G?4 5-7B 69M9EF64 4 char – 8 E<@6B?B6 
73 )<@. HBD@G?4 6-7B 69M9EF64 4 char – 8 E<@6B?B6 
77 )<@. HBD@G?4 7-7B 69M9EF64 4 char – 8 E<@6B?B6 
81 )<@. HBD@G?4 8-7B 69M9EF64 4 char – 8 E<@6B?B6 

 

!4;A4K9A<9 5<FB6 D97<EFD4 EBEFBSA<S 1 
0 – CD<;A4> BL<5>< <;@9D9A<S CB 1-@G 69M9EF6G (1 – <;@9D9A<9 A9 8BEFB69DAB) 
1 – CD<;A4> BL<5>< <;@9D9A<S CB 2-@G 69M9EF6G (1 – <;@9D9A<9 A9 8BEFB69DAB) 
2 – CD<;A4> BL<5>< <;@9D9A<S CB 3-@G 69M9EF6G (1 – <;@9D9A<9 A9 8BEFB69DAB) 
3 – CD<;A4> BL<5>< <;@9D9A<S CB 4-@G 69M9EF6G (1 – <;@9D9A<9 A9 8BEFB69DAB) 
4 – CD<;A4> BL<5>< <;@9D9A<S CB 5-@G 69M9EF6G (1 – <;@9D9A<9 A9 8BEFB69DAB) 
5 – CD<;A4> BL<5>< <;@9D9A<S CB 6-@G 69M9EF6G (1 – <;@9D9A<9 A9 8BEFB69DAB) 
6 – CD<;A4> BL<5>< <;@9D9A<S CB 7-@G 69M9EF6G (1 – <;@9D9A<9 A9 8BEFB69DAB) 
7 – CD<;A4> BL<5>< <;@9D9A<S CB 8-@G 69M9EF6G (1 – <;@9D9A<9 A9 8BEFB69DAB) 
8, 9, 10, 11 – K<E?B 69M9EF6 
12 – 7BFB6ABEFP GEFDB=EF64 
15 – CD< ;4C<E< ;A4K9A<S 1 ;4CGE>49F GEF4AB6>G AG?S 
 

 

� ���'����: 18B 15 – FB?P>B 8?S ;4C<E<, BEF4?PAO9 – FB?P>B 8?S KF9A<S. 
 

 

!4;A4K9A<9 5<FB6 D97<EFD4 EBEFBSA<S 2 
0 – CD96OL9A<9 1-7B CBDB74 1-7B 69M9EF64 (1 – CBDB7 CD96OL9A) 
1 – CD96OL9A<9 1-7B CBDB74 2-7B 69M9EF64 (1 – CBDB7 CD96OL9A) 
2 – CD96OL9A<9 1-7B CBDB74 3-7B 69M9EF64 (1 – CBDB7 CD96OL9A) 
3 – CD96OL9A<9 1-7B CBDB74 4-7B 69M9EF64 (1 – CBDB7 CD96OL9A) 
4 – CD96OL9A<9 1-7B CBDB74 5-7B 69M9EF64 (1 – CBDB7 CD96OL9A) 
5 – CD96OL9A<9 1-7B CBDB74 6-7B 69M9EF64 (1 – CBDB7 CD96OL9A) 
6 – CD96OL9A<9 1-7B CBDB74 7-7B 69M9EF64 (1 – CBDB7 CD96OL9A) 
7 – CD96OL9A<9 1-7B CBDB74 8-7B 69M9EF64 (1 – CBDB7 CD96OL9A) 
8 – CD96OL9A<9 2-7B CBDB74 1-7B 69M9EF64 (1 – CBDB7 CD96OL9A) 
8 – CD96OL9A<9 2-7B CBDB74 2-7B 69M9EF64 (1 – CBDB7 CD96OL9A) 
8 – CD96OL9A<9 2-7B CBDB74 3-7B 69M9EF64 (1 – CBDB7 CD96OL9A) 
8 – CD96OL9A<9 2-7B CBDB74 4-7B 69M9EF64 (1 – CBDB7 CD96OL9A) 
8 – CD96OL9A<9 2-7B CBDB74 5-7B 69M9EF64 (1 – CBDB7 CD96OL9A) 
8 – CD96OL9A<9 2-7B CBDB74 6-7B 69M9EF64 (1 – CBDB7 CD96OL9A) 
8 – CD96OL9A<9 2-7B CBDB74 7-7B 69M9EF64 (1 – CBDB7 CD96OL9A) 



#D<?B:9A<9 � 

128  �9DE<S 4 

8 – CD96OL9A<9 2-7B CBDB74 8-7B 69M9EF64 (1 – CBDB7 CD96OL9A) 
 

!4;A4K9A<9 5<FB6 D97<EFD4 98<A<J <;@9D9A<S 
0,1 – 98<A<JO <;@9D9A<S 69M9EF6 (0 – @7/@3, 1 – %) 

 

%BB5M9A<S 8?S B5@9A4 84AAO@< E CD<5BDB@ <@9RF E?98GRM<= HBD@4F: 
 

+B5=85 40==OE 
�4CDBE 

�4@5A �>4 
:><0=4O 

%B0@B>2O9 
@538AB@  
(04@5A) 

+8A;> 
@538AB@>2 

 

CRC-16 

(:>=B@. AC<<0) 

1 54=F 1 54=F 2 54=F4 2 54=F4 2 54=F4 
1..247 3  1-85  

 

"F69F 
�4@5A �>4 

:><0=4O 

+8A;> 109B 
40==OE 

�0==O5 
@538AB@>2 

 

LRC 

(:>=B@. AC<<0) 

1 54=F 1 54=F 1 54=F 2..170 54=F 2 54=F4 
1..247 3    

 

�B@4A84 CD98A4;A4K9A4 8?S KF9A<S ?R5B7B A9CD9DO6AB7B 8<4C4;BA4 D97<EFDB6 6 <AF9D64?9 
BF 0 8B 84. 

 

�0?8AP 40==OE 
�4CDBE 

�4@5A �>4 
:><0=4O 

�4@5A 
@538AB@0  

�=0G5=85 
$538AB@0 

 

CRC-16 

(:>=B@. AC<<0) 

1 54=F 1 54=F 2 54=F4 2 54=F4 2 54=F4 
1..247 6    

 

"F69F 
�4@5A �>4 

:><0=4O 

%B0@B>2O9 
@538AB@  
(04@5A) 

�=0G5=85 
$538AB@0 

 

LRC 

(:>=B@. AC<<0) 

1 54=F 1 54=F 2 54=F4 2 54=F4 2 54=F4 
1..247 6    

 

�B@4A84 CD98A4;A4K9A4 8?S ;4C<E< ;A4K9A<S 48D9E4 CD<5BD4, AB@9D4 B5N9>F4 
<;@9D9A<S < BFCD46>< 6 CD<5BD >B@4A8O B5AG?9A<S ;A4K9A<S >BAJ9AFD4J<< (GEF4AB6>4 
AG?S). 
 

��������! �@8 ?5@540G5 7=0G5=89 @538AB@>2 ?5@2K9 109B – AB0@H89 (2 
>B;8G85 >B ?>@O4:0 E@0=5=8O 109B>2 2 ?0<OB8 :><?LNB5@0). ЭB> =5>1E>48<> 
CG8BK20BL ?@8 >1@01>B:5 40==KE B8?>2 <unsigned short= 8 <float=. 

  



#D<?B:9A<9 � 

�9DE<S 4  129 

3 �?8A0=85 ?@>B>:>;0 >1<5=0 8 :0@B0 @538AB@>2 ?@81>@0 ����-4� 

 %6S;P E CD<5BDB@ BEGM9EF6?S9FES CB 2-CDB6B8AB= ?<A<< 6 CB?G8GC?9>EAB@ D9:<@9. 
"EAB6A4S EFDG>FGD4 < HBD@4F EBB5M9A<= EBBF69FEF6GRF CDBFB>B?G MODBUS-RTU. 

#4D4@9FDO >4A4?4 E6S;< 

%>BDBEFP C9D984K<: 19200 
+<E?B 5<F: 8 
%FBC 5<F: 1 
�9; 5<F4 K9FABEF< 

�4AAO9 8?S C9D984K< ID4ASFES 6 CD<5BD9 6 6<89 A45BD4 16-D4;DS8AOI D97<EFDB6 (E@. 
F45?<JG �3). 

&45?<J4 �3 

�8D9E 
D97<EFD4 
(89ESF<KA.) 

 

!4;A4K9A<9 D97<EFD4 
�B?-6B  
D97<EFDB6 

&<C 84AAOI 
(S;O> %�) 

00 �8D9E 1 unsigned short 

01 !B@9D B5N9>F4 1 unsigned short 

02 %BEFBSA<9 CD<5BD4 1 unsigned short – 
5<FB6O9 CB?S 

03 �BAJ9AFD4J<S 1-7B 69M9EF64 2 float 

05 �BAJ9AFD4J<S 2-7B 69M9EF64 2 float 

07 �BAJ9AFD4J<S 3-7B 69M9EF64 2 float 

09 �8<A<JO <;@9D9A<S  69M9EF6, 
A4?<K<9 Q?9>FDBC<F4A<S < GDB69AP 
;4DS84 4>>G@G?SFBD4 

1 unsigned short – 
5<FB6O9 CB?S 

10 1-= CBDB7 CD96OL9A<S 1-7B 69M9EF64 2 float 

12 1-= CBDB7 CD96OL9A<S 2-7B 69M9EF64 2 float 

14 1-= CBDB7 CD96OL9A<S 3-7B 69M9EF64 2 float 

16 2-= CBDB7 CD96OL9A<S 1-7B 69M9EF64 2 float 

18 2-= CBDB7 CD96OL9A<S 2-7B 69M9EF64 2 float 

20 2-= CBDB7 CD96OL9A<S 3-7B 69M9EF64 2 float 

22 )<@. HBD@G?4 1-7B 69M9EF64 4 char – 8 E<@6B?B6 
26 )<@. HBD@G?4 2-7B 69M9EF64 4 char – 8 E<@6B?B6 
30 )<@. HBD@G?4 3-7B 69M9EF64 4 char – 8 E<@6B?B6 
34 !4?<K<9 Q?9>FDBC<F4A<S 1 unsigned short 

35 'DB69AP ;4DS84 4>>G@G?SFBD4 2 float 

 

!4;A4K9A<9 5<FB6 D97<EFD4 EBEFBSA<S 
0 – CD<;A4> BL<5>< <;@9D9A<S CB 1-@G 69M9EF6G (1 – <;@9D9A<9 8BEFB69DAB) 
1 – CD<;A4> BL<5>< <;@9D9A<S CB 2-@G 69M9EF6G (1 – <;@9D9A<9 8BEFB69DAB) 
2 – CD<;A4> BL<5>< <;@9D9A<S CB 3-@G 69M9EF6G (1 – <;@9D9A<9 8BEFB69DAB) 
3 – CD96OL9A<9 1-7B CBDB74 1-7B 69M9EF64 (1 – CBDB7 CD96OL9A) 
4 – CD96OL9A<9 1-7B CBDB74 2-7B 69M9EF64 (1 – CBDB7 CD96OL9A) 
5 – CD96OL9A<9 1-7B CBDB74 3-7B 69M9EF64 (1 – CBDB7 CD96OL9A) 
6 – CD96OL9A<9 2-7B CBDB74 1-7B 69M9EF64 (1 – CBDB7 CD96OL9A) 
7 – CD96OL9A<9 2-7B CBDB74 2-7B 69M9EF64 (1 – CBDB7 CD96OL9A) 
8 – CD96OL9A<9 2-7B CBDB74 3-7B 69M9EF64 (1 – CBDB7 CD96OL9A) 
9,10 – K<E?B 69M9EF6 
11 – 7BFB6ABEFP GEFDB=EF64 (0 – GEFDB=EF6B 7BFB6B) 
15 – CD< ;4C<E< ;A4K9A<S 1 ;4CGE>49F GEF4AB6>G AG?S 
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� ���'����: 18B 15 – FB?P>B 8?S ;4C<E<, BEF4?PAO9 – FB?P>B 8?S KF9A<S. 
 

 

!4;A4K9A<9 5<FB6 D97<EFD4 98<A<J <;@9D9A<S < EBEFBSA<S Q?9>FDBC<F4A<S < 4>>G@G?SFBD4 
0,1 – 98<A<JO <;@9D9A<S 1-7B 69M9EF64 (0 –@7/@3, 1 - %) 

2,3 – 98<A<JO <;@9D9A<S 2-7B 69M9EF64 (0 –@7/@3, 1 - %) 

4,5 – 98<A<JO <;@9D9A<S 3-7B 69M9EF64 (0 –@7/@3, 1 - %) 

8 – A4?<K<9 Q?9>FDBC<F4A<S (1 – Q?9>FDBC<F4A<9 CD<EGFEF6G9F) 
15, 14, 13, 12 – GDB69AP ;4DS84 4>>G@G?SFBD4 

0 –  <=  10.6 � 

1 –  > 10.6 � <  <= 10.8 � 

2 –  > 10.8 � <  <= 11.0 � 

3 –  > 11.0 � <  <= 11.3 � 

4 –  > 11.3 � <  <= 11.6 � 

5 –  > 11.6 � <  <= 11.9 � 

6 –  > 11.9 � 

  

%BB5M9A<S 8?S B5@9A4 84AAO@< E CD<5BDB@ <@9RF E?98GRM<= HBD@4F: 
 

+B5=85 40==OE 
�4CDBE 

�4@5A �>4 
:><0=4O 

%B0@B>2O9 
@538AB@  
(04@5A) 

+8A;> 
@538AB@>2 

 

CRC-16 

(:>=B@. AC<<0) 

1 54=F 1 54=F 2 54=F4 2 54=F4 2 54=F4 
1..247 3  1-33  

 

"F69F 
�4@5A �>4 

:><0=4O 

+8A;> 109B 
40==OE 

�0==O5 
@538AB@>2 

 

LRC 

(:>=B@. AC<<0) 

1 54=F 1 54=F 1 54=F 2..66 54=F 2 54=F4 
1..247 3    

 

�B@4A84 CD98A4;A4K9A4 8?S KF9A<S ?R5B7B A9CD9DO6AB7B 8<4C4;BA4 D97<EFDB6 6 <AF9D64?9 
BF 1 8B 33. 

 

�0?8AP 40==OE 
�4CDBE 

�4@5A �>4 
:><0=4O 

�4@5A 
@538AB@0  

�=0G5=85 
$538AB@0 

 

CRC-16 

(:>=B@. AC<<0) 

1 54=F 1 54=F 2 54=F4 2 54=F4 2 54=F4 
1..247 6    
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"F69F 
�4@5A �>4 

:><0=4O 

%B0@B>2O9 
@538AB@  
(04@5A) 

�=0G5=85 
$538AB@0 

 

LRC 

(:>=B@. AC<<0) 

1 54=F 1 54=F 2 54=F4 2 54=F4 2 54=F4 
1..247 6    

 

�B@4A84 CD98A4;A4K9A4 8?S ;4C<E< ;A4K9A<S 48D9E4 CD<5BD4, AB@9D4 B5N9>F4 
<;@9D9A<S < BFCD46>< 6 CD<5BD >B@4A8O B5AG?9A<S ;A4K9A<S >BAJ9AFD4J<< (GEF4AB6>4 
AG?S). 
 

��������! �@8 ?5@540G5 7=0G5=89 @538AB@>2 ?5@2K9 109B – AB0@H89 (2 
>B;8G85 >B ?>@O4:0 E@0=5=8O 109B>2 2 ?0<OB8 :><?LNB5@0). ЭB> =5>1E>48<> 
CG8BK20BL ?@8 >1@01>B:5 40==KE B8?>2 <unsigned short= 8 <float=. 
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#$��"��!�� � 

#B8>?RK9A<9 EF4J<BA4DAOI 74;B4A4?<;4FBDB6 > �� < D45BF4 E �� 

1 #AB@>9AB2> 8 ?@8=F8? @01>BK �� 

"EAB6AO9 >B@C?9>FGRM<9 �� (E@. F45?<JG 2 C. 6.1 D4;89?4 6): 
– C?4EF<>B6O= >BDCGE (E@. D<EGAB> �1 CB;. 1); 
– 8<EC?9= (8?S 6O6B84 K<E?B6OI ;A4K9A<= <;@9D9AAOI @4EEB6OI >BAJ9AFD4J<= 

69M9EF6 BF 74;B4A4?<;4FBDB6, 84FO < 6D9@9A<, GDB6AS ;4DS84 6EFDB9AAB7B 4>>G@G?SFBD4, 
E69FB6B= <A8<>4J<< CD96OL9A<S #��) (E@. D<EGAB> �1 CB;. 2); 

– 6EFDB9AAO= 4>>G@G?SFBD (8?S 46FBAB@AB= D45BFO �� 6 E?GK49 BF>?RK9A<S 
6A9LA97B C<F4A<S); 

– 8<A4@<> 8?S ;6G>B6B= E<7A4?<;4J<< CD96OL9A<S CBDB7B6OI ;A4K9A<= <;@9DS9@OI 
@4EEB6OI >BAJ9AFD4J<= 69M9EF6; 

– ;4DS8AB9 GEFDB=EF6B (8?S CB84K< A4CDS:9A<S 12 � 6 Q?9>FD<K9E><9 EI9@O CD<5BD4 
< CB8;4DS8>< 6EFDB9AAB7B 4>>G@G?SFBD4 BF E9F< C9D9@9AAB7B FB>4 220 �, 50 �J); 

– D4;N9@ mini USB (8?S C9D984K< <AHBD@4J<< A4 #�) (E@. D<EGAB> �1 CB;. 4); 
– <AF9DH9=E RS-485 (8?S CD<9@4 <AHBD@4J<< BF 74;B4A4?<;4FBDB6 < C9D984K< 

84AAOI A4 #�); 
– GA<H<J<DB64AAO= FB>B6O= E<7A4? 4-20 @� (8?S <AHBD@4J<BAAB= E6S;< E 8DG7<@< 

CD<5BD4@<, C9D984K< <AHBD@4J<< 6B 6FBD<KAO9 CD<5BDO < 46FB@4F<K9E><9 E<EF9@O 
GCD46?9A<S F9IAB?B7<K9E><@< CDBJ9EE4@< �%' &#). 

!4 >BDCGE9 �� D4ECB?B:9AO >ABC>4 ���/�/�� (E@. D<EGAB> �1 CB;. 3), D4;N9@ 
mini USB 8?S E6S;< E #�, D4;N9@ 8?S CB8>?RK9A<S 74;B4A4?<;4FBDB6 ��!�-4%/ ��!�-4  
(E@. D<EGAB> �2 CB;. 2), D4;N9@ C<F4A<S «12 �» (E@. D<EGAB> �2 CB;. 1), 4A4?B7B6O= 
<AF9DH9=E «4-20 @�»                      (E@. D<EGAB> �2 CB;. 3) 8?S CB8>?RK9A<S 
GA<H<J<DB64AAB7B FB>B6B7B E<7A4?4 «4-20 @�». 

�� EF4A84DFAB <@99F B8<A >4A4? CD<9@4-C9D984K< RS-485 8?S CB8>?RK9A<S 
CBE?98B64F9?PAB 8B 8 EF4J<BA4DAOI 74;B4A4?<;4FBDB6 (BCJ<BA4?PAB 8B 4-I D4;N9@B6 
CB8>?RK9A<S).  
  

 

 

  

1 – C?4EF<>B6O= >BDCGE 4 – D4;N9@ mini USB 

2 – 8<EC?9=  

3 – >ABC>4 ���/�/��  

  

$<EGAB> �1 – �<8O A4 CD46GR < ?96GR 5B>B6O9 K4EF< �� 

 
 

 

 

 

2 

1 

3 

4 
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1 – D4;N9@ «12 �» 
2 – D4;N9@ «�/)"� 1» («�/)"� 2», «�/)"� 3», «�/)"� 4» – BCJ<BA4?PAB) 
3 – 4A4?B7B6O= <AF9DH9=E «4-20 @�» 
 

$<EGAB> �2 – �<8 A4 D4;N9@O �� 

 

$45BF4 �� BEGM9EF6?S9FES 6 46FB@4F<K9E>B@ D9:<@9. �� A9CD9DO6AB ;4CD4L<649F 
84AAO9 F9>GM<I <;@9D9AAOI @4EEB6OI >BAJ9AFD4J<= 69M9EF6 CB >4A4?G E6S;< RS-485 

(<AHBD@4J<S A4 8<EC?99 B5AB6?S9FES >4:8O9 2 E), ED46A<649F CB?GK9AAO9 84AAO9 E 
CBDB7B6O@< ;A4K9A<S@<, CB8E69K<649F >D4EAO@ J69FB@ ;A4K9A<S CD< CD96OL9A<< CBDB74 
#��, HBD@<DG9F GA<H<J<DB64AAO= FB>B6O= E<7A4? 4-20 @�. 

#D< CD96OL9A<< ;A4K9A<S <;@9D9AAB= @4EEB6B= >BAJ9AFD4J<< 69M9EF6 ;A4K9A<= 
CBDB7B6 ED454FO649F ;6G>B64S E<7A4?<;4J<S.  

#D< C489A<< A4CDS:9A<S A4 6EFDB9AAB@ 4>>G@G?SFBD9 8B ;A4K9A<S @9A99 10,2 � A4 
8<EC?99 6OE69K<649FES <A8<>4J<S D4;DS8>< 4>>G@G?SFBD4 < 6O849FES ;6G>B6B= E<7A4?. #D< 
CB8>?RK9A<< >459?S C<F4A<S > D4;N9@G < 6>?RK9A<< 6 E9FP, 4 F4>:9 6B 6D9@S D45BFO BF 
E9F<, 46FB@4F<K9E>< CDB<;6B8<FES CB8;4DS8>4 4>>G@G?SFBD4. 

�?B> <AHBD@4J<BAAO= BFB5D4:49F A4 8<EC?99 6 6<89 F45?<JO AB@9D4 
CB8>?RK9AAOI 74;B4A4?<;4FBDB6, HBD@G?O <;@9DS9@OI 69M9EF6, GEF4AB6?9AAOI 6 
74;B4A4?<;4FBD4I, K<E?B6O9 ;A4K9A<S F9>GM<I <;@9D9AAOI @4EEB6OI >BAJ9AFD4J<= 
>4:8B7B 69M9EF64, 84FG < 6D9@S CDB6989A<S <;@9D9A<=. 

 

2 �>43>B>2:0 : @01>B5 

– #9D98 D45BFB= E �� A9B5IB8<@B CDB69EF< 6A9LA<= BE@BFD < CDB69D<FP: 
4) BFEGFEF6<9 CB6D9:89A<= A4 >BDCGE9; 
5) BFEGFEF6<9 CB6D9:89A<= D4;N9@B6;  
6) EBEFBSA<9 < J9?BEFABEFP C9D9>?RK4F9?9=, 8<EC?9S, >459?PAOI 66B8B6; 
7) EBEFBSA<9 ;4DS84 4>>G@G?SFBD4 (CD< A9B5IB8<@BEF< ;4DS8<FP 4>>G@G?SFBD). 
– �?S <ECB?P;B64A<S 74;B4A4?<;4FBDB6 EB6@9EFAB E 5?B>B@ <AHBD@4J<BAAO@ 6 

E<EF9@9 <?< 6 EBEF469 46FB@4F<;<DB64AAOI E<EF9@ A9B5IB8<@B CB8>?RK<FP 
CBE?98B64F9?PAB 74;B4A4?<;4FBDO ��!�-4%/ ��!�-4  > �� CB ?<A<< E6S;< RS-485.  

 

��������! �;>: 8=D>@<0F8>==K9 8<55B 2>7<>6=>ABL ?>4:;NG5=8O =5 1>;55 
8 AB0F8>=0@=KE 307>0=0;870B>@>2. �;8=0 ;8=89 A2O78 <564C �� 8 A0<K< 
C40;5==K< 307>0=0;870B>@><, ?@8 >1J548=5=88 8E 2 548=CN 87<5@8B5;L=CN 

A8AB5<C, =5 4>;6=0 ?@52KH0BL 1000 <. 

 

– $9>B@9A84J<< CB 6O5BDG @9EF4 GEF4AB6>< ��: 
4) @9EFB GEF4AB6>< �� 8B?:AB B59EC9K<64FP G8B5AO9 GE?B6<S 8?S 6<;G4?PAB7B 

>BAFDB?S < B5E?G:<64A<S; 
5) >BAEFDG>J<S �� CD98GE@4FD<649F 7BD<;BAF4?PAB9 D4ECB?B:9A<9. 

2 1 3 
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– #B8>?RK<FP ;4DS8AB9 GEFDB=EF6B (6IB8<F 6 >B@C?9>F CBEF46><) > �� K9D9; D4;N9@ 
«12 �» < > DB;9F>9 C9D9@9AAB7B FB>4 E AB@<A4?PAO@ A4CDS:9A<9@ 220 �.  

– �?S CB8>?RK9A<S �� > #� <ECB?P;B64FP >459?P 8?S E6S;< E #� (<; >B@C?9>F4 
CBEF46><) K9D9; D4;N9@ mini USB.  

–  BAF4: E<?B6B= ?<A<< E DB;9F>B= C<F4A<S 220 � CDB<;6B8<FP <;B?<DB64AAO@ 
FD9I:<?PAO@ CDB6B8B@ E E9K9A<9@ >4:8B= :<?O A9 @9A99 0,25 @@ E J9CPR ;4;9@?9A<S. 

–  BAF4: ?<A<< <AF9DH9=E4 RS-485 < FB>B6B7B 6OIB84 4-20 @� CDB<;6B8<FP 
CDB6B8B@ E 86G@S 6<FO@< C4D4@< UTP2-24R5. 

– #D< CDB6B8>9 FB>B6B7B 6OIB84 4-20 @� A4 G84?9AAO= D97<EFD4FBD A9 8BCGE>49FES 
6 B8AB@ >459?9 B5N98<ASFP <;@9D<F9?PAO9 < E<?B6O9, 4 F4>:9 6OEB>BK4EFBFAO9 
Q?9>FD<K9E><9 J9C<. 

 

��������! Э;5:B@8G5A:89 <>=B06 �� 4>;65= 2K?>;=OBLAO 2 A>>B25BAB288 
A «�@028;0<8 CAB@>9AB20 M;5:B@>CAB0=>2>:» (�#Э-7). �>A;5 <>=B060 =5 
4>?CA:0NBAO <5E0=8G5A:85 =03@C7:8 =0 A>548=ONI85 @07J5<K. 

 

– #B8>?RK9A<9 74;B4A4?<;4FBDB6 CDB<;6B8<FP CB EI9@9 «�/)"� → �)"�, 
�/)"� → �)"� < F.8.». !4 CBE?98A9@ 74;B4A4?<;4FBD9 > D4;N9@G «�/)"�» 
CB8EB98<A<FP ;47?GL>G. 

– %I9@4 CB8>?RK9A<S A9E>B?P><I 74;B4A4?<;4FBDB6 > �� < #� CD98EF46?9A4 A4 
D<EGA>9 �3. 

– !4;A4K9A<9 >BAF4>FB6 D4;N9@4 �� 4-20 @� CD<6989AB A4 D<EGA>9 �4. 
– %I9@4 Q?9>FD<K9E>4S D4EC4=>< >459?S 4-20 @� CD<6989A4 A4 D<EGA>9 �5. 
– !4;A4K9A<9 >BAF4>FB6 D4;N9@B6 >459?S RS-485 CD<6989AB A4 D<EGA>9 �6. 

– %I9@4 Q?9>FD<K9E>4S D4EC4=>< >459?S RS-485 CD<6989A4 A4 D<EGA>9 �7. 
 

� ���'����: 0=0;>3>2K9 8=B5@D59A «4-20 <�» =0 :015;L : C40;5==><C 
@538AB@0B>@C =5 ?>AB02;O5BAO. 

 
 

$<EGAB> �3 – %I9@4 CB8>?RK9A<S A9E>B?P><I 74;B4A4?<;4FBDB6 > �� < #� 
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$<EGAB> �4 – !4;A4K9A<9 >BAF4>FB6 4A4?B7B6B7B <AF9DH9=E4 �� 4-20 @� 

 

$<EGAB> �5 – %I9@4 Q?9>FD<K9E>4S D4EC4=>< >459?S 4A4?B7B6B7B <AF9DH9=E4 4-20 @� 

 

 

$<EGAB> �6 – !4;A4K9A<9 >BAF4>FB6 D4;N9@B6 >459?S RS-485 

 

$<EGAB> �7 – %I9@4 Q?9>FD<K9E>4S D4EC4=>< >459?S RS-485 
 

3 �>@O4>: @01>BK 

�?S CDB6989A<S <;@9D9A<= 6>?RK<FP 74;B4A4?<;4FBD ��!�-4%/ ��!�-4  EB7?4EAB 
A4EFBSM9@G $1. 

#9D969EF< >ABCG «���/�/��» 6 CB?B:9A<9 «���» A4 5B>B6B= EFBDBA9 >BDCGE4 ��. 
!4 8<EC?99 �� CBS6<FES Q>D4A CD<69FEF6<S (E@. D<EGAB> �8). 

  



#D<?B:9A<9 � 

136  �9DE<S 4 

 
 

$<EGAB> �8 – 1>D4A CD<69FEF6<S 
 

��������! �A;8 : �� ?>4:;NG5= >48= 307>0=0;870B>@, B> 53> 8=48284C0;L=K9 
=><5@ @025= «1». �A;8 : �� ?>4:;NG5=> =5A:>;L:> 307>0=0;870B>@>2, 
>1J548=5==KE 2 A8AB5<C, B> =0 ?@54?@8OB88-873>B>28B5;5 :064><C 

307>0=0;870B>@C ?@8A208205BAO 8=48284C0;L=K9 =><5@ 4;O @0A?>7=020=8O 53> 2 A8AB5<5 8 
A>>B25BAB2CNI89 =><5@ 4;O >B>1@065=8O =0 48A?;55 ��. 

 

+9D9; A9E>B?P>B E9>GA8 CBS6<FES BEAB6AB= D45BK<= Q>D4A �� (E@. D<EGAB> �9). 
 

 
 

$<EGAB> �9 – "EAB6AB= D45BK<= Q>D4A �� 

 

!4 BEAB6AB@ Q>D4A9: 
– 6 69DIA9= K4EF< BFB5D4:4RFES A4<@9AB64A<9 74;B4A4?<;4FBDB6 < GDB69AP ;4DS84 

4>>G@G?SFBD4;  
– 6 ?96B= >B?BA>9 «��!�» BF 1 8B 8 BFB5D4:4RFES AB@9D4 GEF4AB6?9AAOI 

74;B4A4?<;4FBDB6;  
– 6 >B?BA>9 «�9M-6B1» BFB5D4:4RFES HBD@G?O <;@9DS9@B7B C9D6B7B 69M9EF64 

>4:8B7B 74;B4A4?<;4FBD4; 
– 6 >B?BA>9 «�9M-6B2» BFB5D4:4RFES HBD@G?O <;@9DS9@B7B 6FBDB7B 69M9EF64 (CD< 

A4?<K<<) >4:8B7B 74;B4A4?<;4FBD4; 
– 6 >B?BA>4I «�BAJ-S» A4CDBF<6 HBD@G? 69M9EF6 BFB5D4:4RFES K<E?B6O9 ;A4K9A<S 

F9>GM<I <;@9D9AAOI @4EEB6OI >BAJ9AFD4J<= 69M9EF6 >4:8O@ GEF4AB6?9AAO@ 
74;B4A4?<;4FBDB@;  

– 6 A<:A9= K4EF< Q>D4A4 BFB5D4:4RFES CBSEASRM<9 A48C<E<:  
«!"$ �» – ;9?9AO@ J69FB@ (;A4K9A<S F9>GM<I @4EEB6OI >BAJ9AFD4J<= 69M9EF6 

A<:9 CBDB74 #��); 
 «#$��/,�!��!» – >D4EAO@ J69FB@ (;A4K9A<S F9>GM<I @4EEB6OI >BAJ9AFD4J<= 

69M9EF6 CD96OE<?< CBDB7 #��); 
 – 6 A<:A9= EFDB>9 Q>D4A4 BFB5D4:4RFES F9>GM<9 84F4 < 6D9@S. 
��������! �A;8 2<5AB> G8A;>2KE 7=0G5=89 87<5@5==>9 <0AA>2>9 
:>=F5=B@0F88 25I5AB20 2KA25G820NBAO ?@>G5@:8, B> =5>1E>48<> ?@>25@8BL 
=0;8G85 A2O78 40==>3> 307>0=0;870B>@0 ?> 8=B5@D59AC RS-485 A ��. 

ООО «��О «�D85оD» 74нк» 

 

Г47о4н4л874тоD ун86еDE4лPнO9 

Г��К-4!/ Г��К-4� 

 

�ЛОК ��ФО ��Ц�О��Ы�

�оEк64
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