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$G>B6B8EF6B CB Q>EC?G4F4J<< CD98A4;A4K9AB 8?S <;GK9A<S F9IA<K9E><I 
I4D4>F9D<EF<> >BA8G>FB@9FD4/>BAJ9AFD4FB@9D4  �$�-1102 (6 84?PA9=L9@ 
>BA8G>FB@9FD) < CD46<? 97B Q>EC?G4F4J<<. 

�BA8G>FB@9FD EBBF69FEF6G9F FD95B64A<S@ F9IA<K9E><I GE?B6<=             
&' 26.51.53-033-39232169-2021 (<89AF<KAO &' 4215-033-39232169-2009), 

>B@C?9>F4 >BAEFDG>FBDE>B= 8B>G@9AF4J<< �$56.00.000 < �"%& 13350-78 

«�A4?<;4FBDO :<8>BEF< >BA8G>FB@9FD<K9E><9 �%#». 
 

1 ��������: К>=AB@C:F8O 1;>:0 ?@5>1@07>20B5;L=>3> A>45@68B 
AB5:;>. �3> ����Х����� ��� ���"0 �" #�� ��! 

2 ��������: � 8745;88 8A?>;L7C5BAO ?;5=>G=0O :;0280BC@0. ��-
����"0 ����"�/ К����К �!" /�� � ����"���! 

3 ��������: ��� �Щ��"!/ M:A?;C0B8@>20BL :>=4C:B><5B@ 
?@8 >BACBAB288 7075<;5=8O! 

 

 

1 "#�%�!�� � $��"&� 
 

1.1 �4;A4G9A<9 <;89?<O 

 

1.1.1 !4<@9AB64A<9 < B5B;A4K9A<9 <;89?<S 
 

"5B;A4K9A<9 >BA8G>FB@9FD4 EBEFB<F <; B5B;A4K9A<S <ECB?A9A<S >BA8G>-
FB@9FD4 < B5B;A4K9A<S &'.  

"5B;A4K9A<9 <ECB?A9A<S >BA8G>FB@9FD4: 
 

 �$�-1102 /  X . /  X . 
              

!4<@9AB64A<9 >BA8G>FB@9FD4         

         

�ECB?A9A<9 >BA8G>FB@9FD4 CB ECBEB5G @BAF4:4         

5?B>4 CD9B5D4;B64F9?PAB7B:         

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

A4EF9AAO= ‒ «1».         

     

�ECB?A9A<9 >BA8G>FB@9FD4 CB AB@<A4?PAB@G A4CDS:9A<R     

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

220 � (59; ;A4>4);     

36 � ‒ «36».     

 

#D<@9D B5B;A4K9A<S >BA8G>FB@9FD4: 
�BA8G>FB@9FD E 5?B>B@ CD9B5D4;B64F9?PAO@ M<FB6B7B <ECB?A9A<S < 

A4CDS:9A<9@ C<F4A<S 220 �. 
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КBA8G>FB@9FD/>BAF9AFD4FB@9D М� К-1102 

"# 26.51.53-033-39232169-2021. 

�BA8G>FB@9FD E 5?B>B@ CD9B5D4;B64F9?PAO@ A4EF9AAB7B <ECB?A9A<S < 
A4CDS:9A<9@ C<F4A<S 220 �. 

КBA8G>FB@9FD/>BAF9AFD4FB@9D М� К-1102/1 

"# 26.51.53-033-39232169-2021. 

�BA8G>FB@9FD E 5?B>B@ CD9B5D4;B64F9?PAO@ M<FB6B7B <ECB?A9A<S < 
A4CDS:9A<9@ C<F4A<S 36 �. 

КBA8G>FB@9FD/>BAF9AFD4FB@9D М� К-1102/36 

"# 26.51.53-033-39232169-2021. 

�BA8G>FB@9FD E 5?B>B@ CD9B5D4;B64F9?PAO@ A4EF9AAB7B <ECB?A9A<S < 
A4CDS:9A<9@ C<F4A<S 36 �. 

КBA8G>FB@9FD/>BAF9AFD4FB@9D М� К-1102/1/36 

"# 26.51.53-033-39232169-2021. 

 

1.1.2 �BA8G>FB@9FD CD98A4;A4K9A 8?S <;@9D9A<= G89?PAB= Q?9>FD<K9-
E>B= CDB6B8<@BEF< ('1#), G89?PAB= Q?9>FD<K9E>B= CDB6B8<@BEF<, CD<6989A-
AB= > F9@C9D4FGD9 25 °% ('1#25), @4EEB6B= 8B?< (>BAJ9AFD4J<<) D4EF6BD9AAOI 
69M9EF6 6 6B89 (NaCl, NaOH, HNO3, H2SO4, HCl) < F9@C9D4FGDO 4A4?<;<DG9@B-
7B D4EF6BD4. 

1.1.3 "5?4EFP CD<@9A9A<S 2 A4 B5N9>F4I F9C?B6B= QA9D79F<><. 

1.1.4 &<C >BA8G>FB@9FD4: 
 59E>BAF4>FAO=; 
 A<;>BK4EFBFAO=; 
 B8ABCD989?PAO=; 
 E 84FK<>4@< CDB6B8<@BEF< E 6B;@B:ABEFPR CD<@9A9A<S 6 CDBFBKAB@, 

@47<EFD4?PAB@ < CB7DG:AB@ 64D<4AF4I; 
 @4?B<A9DJ<BAAO=; 
 E 86G@S >4A4?4@< <;@9D9A<=; 
 E 46FB@4F<K9E>B= F9D@B>B@C9AE4J<9=; 
 6 6<89 5?B>4 M<FB6B7B ?<5B A4EF9AAB7B <ECB?A9A<S; 
 E CD9B5D4;B64A<9@ D9;G?PF4FB6 <;@9D9A<= 6 GA<H<J<DB64AAO= Q?9>-

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

 E CD9864D<F9?PAO@ Q?9>FDBAAO@ GE<?<F9?9@, 6EFDB9AAO@ 6 <;@9D<-
F9?PAO= CD9B5D4;B64F9?P (5?B> 84FK<>4 ��-1102/1) ?<5B 6O89?9AAO@ <; <;@9-
D<F9?PAB7B CD9B5D4;B64F9?S < GEF4AB6?9AAO@ 6 A9CBED98EF69AAB= 5?<;BEF< BF 
84FK<>4 CDB6B8<@BEF< E J9?PR G69?<K9A<S D4EEFBSA<S @9:8G <;@9D<F9?PAO@ 
CD9B5D4;B64F9?9@ < 84FK<>B@ CDB6B8<@BEF< (5?B> 84FK<>4 ��-1102). 
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1.2 �EAB6Aы9 C4D4@9FDы 

 

1.2.1 �<8 >?<@4F<K9E>B7B <ECB?A9A<S >BA8G>FB@9FD4 2 ')� 4 CB                      
�"%& 15150-69, AB CD< QFB@ F9@C9D4FGD4 B>DG:4RM97B 6B;8GI4 CD< Q>EC?G4-
F4J<< 8B?:A4 5OFP BF C?RE 5 °% 8B C?RE 50 °%. 

1.2.2 #B GEFB=K<6BEF< > 6B;89=EF6<S@ F9@C9D4FGDO < 6?4:ABEF< 7DGCC4 
<ECB?A9A<S >BA8G>FB@9FD4 CB �"%& $ 52931-2008 2 �4. 

1.2.3 #B GEFB=K<6BEF< > @9I4A<K9E><@ 6B;89=EF6<S@ 7DGCC4 <ECB?A9A<S 
>BA8G>FB@9FD4 CB �"%& $ 52931-2008 2 L1. 

1.2.4 #B GEFB=K<6BEF< > 6B;89=EF6<R 4F@BEH9DAB7B 846?9A<S <ECB?A9-
A<9 >BA8G>FB@9FD4 CB �"%& $ 52931-2008  $1. 

1.2.5 �ECB?A9A<S >BA8G>FB@9FD4 6 ;46<E<@BEF< BF 6<84 @BAF4:4 < 
A4CDS:9A<S C<F4A<S CD<6989AO 6 F45?<J9 1.1. 
"45?<F4 1.1 

�ECB?A9A<9 
>BA8G>FB@9FD4 
 �$�- 

�ECB?A9A<9 >BA8G>FB@9FD4 
CB 6<8G @BAF4:4 

!4CDS:9A<9 
C<F4A<S, � 

1102 M<FB6B9 
220 

1102/1 A4EF9AAB9 
1102/36 M<FB6B9 

36 
1102/1/36 A4EF9AAB9 

 

1.2.6 #4D4@9FDO 4A4?<;<DG9@B= ED98O 

1.2.6.1 &9@C9D4FGD4 (8<4C4;BA F9@C9D4FGDAB= >B@C9AE4J<< >BA8G>FB-
@9FD4), ðC: 

 CD< <;@9D9A<< '1# &&&&&&&&&&&.&&..... BF 0 8B C?RE 70; 
 CD< <;@9D9A<< @4EEB6B= 8B?< NaCl &&...&&............ BF 0 8B C?RE 60; 
 CD< <;@9D9A<< @4EEB6B= 8B?< NaOH &&&&..&.&.. BF 0 8B C?RE 70; 
 CD< <;@9D9A<< @4EEB6B= 8B?< HNO3 &&&&...&&... BF 0 8B C?RE 50; 
 CD< <;@9D9A<< @4EEB6B= 8B?< H2SO4 &&&&&&&. BF 0 8B C?RE 70; 
 CD< <;@9D9A<< @4EEB6B= 8B?< HCl &&&&&&......... BF 0 8B C?RE 50. 
1.2.6.2 �46?9A<9,  #4, A9 5B?99 &...................................................&& 0,8. 
1.2.7 $45BK<9 GE?B6<S Q>EC?G4F4J<< 

1.2.7.1 &9@C9D4FGD4 B>DG:4RM97B 6B;8GI4, ðC &... BF C?RE 5 8B C?RE 50. 
1.2.7.2 "FABE<F9?PA4S 6?4:ABEFP B>DG:4RM97B 6B;8GI4 CD< F9@C9D4FGD9     

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

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

1.2.8 1?9>FD<K9E>B9 C<F4A<9 >BA8G>FB@9FD4 BEGM9EF6?S9FES BF E9F< C9-
D9@9AAB7B FB>4 E A4CDS:9A<9@ 220 � ?<5B 36 � 6 ;46<E<@BEF< BF <ECB?A9A<S, 
CD< K4EFBF9 (50 ± 1) �J, E 8BCGE>49@O@ BF>?BA9A<9@ A4CDS:9A<S C<F4A<S BF 
@<AGE 15 8B C?RE 10 %. 



7 
 

  

 

1.2.9 #BFD95?S9@4S @BMABEFP CD< AB@<A4?PAB@ ;A4K9A<< A4CDS:9A<S 
C<F4A<S, �·�, A9 5B?99 .......................................................................................... 15. 

1.2.10 1?9>FD<K9E>B9 EBCDBF<6?9A<9 <;B?SJ<< J9C9= C<F4A<S >BA8G>FB-
@9FD4 @9:8G LFODS@< 6<?>< < >BDCGEB@ 5?B>4 CD9B5D4;B64F9?PAB7B,  "@,           
A9 @9A99: 

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

ABEF< 80 % &&&&&&.&&&&&&&&&&&&&&&&&&&&&... 5. 
1.2.11 1?9>FD<K9E>4S <;B?SJ<S E<?B6OI J9C9= C<F4A<S >BA8G>FB@9FD4 

CB BFABL9A<R > >BDCGEG 5?B>4 CD9B5D4;B64F9?PAB7B 6O89D:<649F 59; CDB5BS < 
CB69DIABEFAB7B C9D9>DOF<S 6 F9K9A<9 1 @<A 89=EF6<9 <ECOF4F9?PAB7B A4CDS-
:9A<S C9D9@9AAB7B FB>4 EB ED98A9>648D4F<KAO@ ;A4K9A<9@ 1500 � < K4EFBFB= 
(50 ñ 1) �J 6 ABD@4?PAOI GE?B6<SI CD<@9A9A<S. 

1.2.12 1?9>FD<K9E>B9 EBCDBF<6?9A<9 @9:8G 6A9LA9= >?9@@B= ;4M<FAB-
7B ;4;9@?9A<S 5?B>4 CD9B5D4;B64F9?PAB7B < 97B >BDCGEB@, "@, A9 5B?99 &.. 0,1. 

1.2.13 �454D<FAO9 D4;@9DO < @4EE4 G;?B6 >BA8G>FB@9FD4 EBBF69FEF6GRF 
;A4K9A<S@, CD<6989AAO@ 6 F45?<J9 1.2. 

"45?<F4 1.2 

�ECB?A9A<9 
>BA8G>FB@9FD4 
 �$�- 

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

�454D<FAO9 
D4;@9DO, 
@@, A9 5B?99 

 4EE4, 
>7, 

A9 5B?99 
1102, 1102/36 �?B> CD9B5D4;B64F9?PAO= 

M<FB6B7B <ECB?A9A<S (59; >459?S) 252146115 

2,60 
1102/1, 1102/1/36 �?B> CD9B5D4;B64F9?PAO= 

A4EF9AAB7B <ECB?A9A<S (59; >459?S) 26617095 

1102, 1102/36, 

1102/1, 1102/1/36 

�?B> 84FK<>4 ��-1102:   

– 5?B> GE<?<F9?S; 1507030 0,30 

– <A8G>F<6AO= 84FK<> Q?9>FD<K9E>B=            
CDB6B8<@BEF< InPro 7250 ST (59; >459?S) 2504736 0,50 

�?B> 84FK<>4 ��-1102/1 (59; >459?S) 72232 1,0 

 

1.2.14 #B>4;4F9?< A489:ABEF<: 
 ED98ASS A4D45BF>4 A4 BF>4;, K, A9 @9A99 &&&...&.&&&&.... 40000; 
 ED98A99 6D9@S 6BEEF4AB6?9A<S D45BFBECBEB5ABEF<, K, A9 5B?99 ....&. 2; 
 ED98A<= EDB> E?G:5O >BA8G>FB@9FDB6, ?9F, A9 @9A99 &&&&&.... 10. 

1.2.15 %F9C9AP ;4M<FO G;?B6 >BA8G>FB@9FD4, B59EC9K<649@4S B5B?BK>B= 
CB �"%& 14254-2015, EBBF69FEF6G9F: 

– 8?S 5?B>4 CD9B5D4;B64F9?PAB7B .......................................................... IP65; 

– 8?S 5?B>4 GE<?<F9?S ............................................................................ IP62; 

– 8?S <A8G>F<6AB7B 84FK<>4 Q?9>FD<K9E>B= CDB6B8<@BEF< InPro 7250 ST 
(CB7DG:49@4S K4EFP) < 5?B>4 84FK<>4 ��-1102/1 (CB7DG:49@4S K4EFP) &.... IP68. 
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1.3 &9EA<G9E><9 E4D4>F9D<EF<>< 

 

1.3.1 �<4C4;BA <;@9D9A<= '1#, @%@/E@ &&&.................... BF 0 8B 1000. 
1.3.2 �<4C4;BA <;@9D9A<= @4EEB6B= 8B?< D4EF6BD9AAOI 69M9EF6 6           

6B89, %: 
 CD< <;@9D9A<< @4EEB6B= 8B?< NaCl &&&&&&&&.&.... BF 0 8B 15; 
 CD< <;@9D9A<< @4EEB6B= 8B?< NaOH &&&&&&&&.&.. BF 0 8B 10; 
 CD< <;@9D9A<< @4EEB6B= 8B?< HNO3 &&&&&&...&...&. BF 0 8B 15; 
 CD< <;@9D9A<< @4EEB6B= 8B?< H2SO4 &&&&&&&.&..& BF 0 8B 15; 
 CD< <;@9D9A<< @4EEB6B= 8B?< HCl &&&&&&&...&&& BF 0 8B 10. 
1.3.3 #D989?O 8BCGE>49@B= BEAB6AB= 45EB?RFAB= CB7D9LABEF< >BA8G>-

FB@9FD4 CB <A8<>4FBDG CD< F9@C9D4FGD9 4A4?<;<DG9@B= ED98O (25,0 ñ 0,2) ð% < 
F9@C9D4FGD9 B>DG:4RM97B 6B;8GI4 (20 ñ 5) ð%: 

– CD< <;@9D9A<< '1#, @%@/E@ &&&&&&..&&&.&.. ± (1,0 + 0,04χ); 
– CD< <;@9D9A<< @4EEB6B= 8B?< D4EF6BD9AAOI 69M9EF6 6 6B89, 

%&&&&&&&&&&&&&&&&&&&&&&&&..&.. ± (0,03 + 0,04!), 

789 χ  <;@9D9AAB9 ;A4K9A<9 '1#, @%@/E@;  
!  <;@9D9AAB9 ;A4K9A<9 @4EEB6B= 8B?< D4EF6BD9AAOI 69M9EF6 6 6B89, %. 

1.3.4 (GA>J<S CD9B5D4;B64A<S <;@9D9AAB7B ;A4K9A<S '1# ?<5B @4EEB-
6B= 8B?< D4EF6BD9AAOI 69M9EF6 6 6B89 6 GA<H<J<DB64AAO= Q?9>FD<K9E><= 6O-
IB8AB= E<7A4? CBEFBSAAB7B FB>4 (6 84?PA9=L9@ 6OIB8AB= FB>) I6KE, @�, EBBF-
69FEF6G9F 6OD4:9A<S@: 

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

8<4CΧ
ΧΙ

6KE


164
204 ;         (1.1) 

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

8<4CΧ
ΧΙ

6KE


5
50 ,           (1.2) 

789 X 2 <;@9D9AAB9 ;A4K9A<9 χ, @%@/E@, ?<5B !, %; 

X8<4C – ;A4K9A<9 69DIA97B CD989?4 ;4CDB7D4@@<DB64AAB7B 8<4C4;BA4 <;-
@9D9A<= χ, @%@/E@, ?<5B !, %, CB FB>B6B@G 6OIB8G, EBBF69FEF6GRM99 5 @� 8?S 
6OIB8AB7B FB>4 6 8<4C4;BA9 BF 0 8B 5 @� < 20 @� 8?S 6OIB8AB7B FB>4 6 8<4C4-
;BA9 BF 4 8B 20 @�, @%@/E@ (%). 

1.3.5 #D989?O 8BCGE>49@B= BEAB6AB= 45EB?RFAB= CB7D9LABEF< >BA8G>-
FB@9FD4 CB FB>B6B@G 6OIB8G CD< F9@C9D4FGD9 4A4?<;<DG9@B= ED98O             
(25,0 ñ 0,2) ð% < F9@C9D4FGD9 B>DG:4RM97B 6B;8GI4 (20 ñ 5) ð%: 

– CD< <;@9D9A<< '1#, @%@/E@ &&&&&.. ± [(1,0 + 0,002χ8<4C) + 0,04χ]; 
– CD< <;@9D9A<< @4EEB6B= 8B?< D4EF6BD9AAOI 69M9EF6 6 6B89, 

%&&&&&&&&&&&&&&&..&&&&... ± [(0,03 + 0,002!8<4C) + 0,04!]. 
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1.3.6 #D989?O 8BCGE>49@B= 8BCB?A<F9?PAB= 45EB?RFAB= CB7D9LABEF< 
>BA8G>FB@9FD4, B5GE?B6?9AAB= <;@9A9A<9@ F9@C9D4FGDO 4A4?<;<DG9@B= ED98O 
6 8<4C4;BA9 F9@C9D4FGDAB= >B@C9AE4J<<: 

 CD< <;@9D9A<< '1#, @%@/E@ &&&&..&&&&&&&&.&.. ± 0,04χ; 
 CD< <;@9D9A<< @4EEB6B= 8B?< D4EF6BD9AAOI 69M9EF6 6 6B89, 

%&&&&&&&&&&&&&&&&&&&&&&&&&&&&&.. ± 0,04!. 

1.3.7 #D989?O 8BCGE>49@B= 8BCB?A<F9?PAB= 45EB?RFAB= CB7D9LABEF< 
>BA8G>FB@9FD4 CB <A8<>4FBDG, B5GE?B6?9AAB= <;@9A9A<9@ F9@C9D4FGDO B>DG-
:4RM97B 6B;8GI4, A4 >4:8O9 ± 10 ð% BF ABD@4?PAB= (20 ñ 5) ð% 6 CD989?4I 6E9-
7B 8<4C4;BA4 BF C?RE 5 °% 8B C?RE 50 ð%: 

 CD< <;@9D9A<< '1#, @%@/E@ &&&&..&&&&&&&&&. ± 0,004χ; 
 CD< <;@9D9A<< @4EEB6B= 8B?< D4EF6BD9AAOI 69M9EF6 6 6B89, 

%&&&&&&&&&&&&&&&&&&&&&&&&&&&..&.. ± 0,004!. 

1.3.8 #D989?O 8BCGE>49@B= 8BCB?A<F9?PAB= 45EB?RFAB= CB7D9LABEF< 
>BA8G>FB@9FD4 CB FB>B6B@G 6OIB8G, B5GE?B6?9AAB= <;@9A9A<9@ F9@C9D4FGDO 
B>DG:4RM97B 6B;8GI4, A4 >4:8O9 ± 10 ð% BF ABD@4?PAB= (20 ñ 5) ð% 6 CD989?4I 
6E97B 8<4C4;BA4 BF C?RE 5 °% 8B C?RE 50 ð%: 

 CD< <;@9D9A<< '1#, @%@/E@ &&&&..&.&... ± (0,0025χ8<4C + 0,004χ); 
 CD< <;@9D9A<< @4EEB6B= 8B?< D4EF6BD9AAOI 69M9EF6 6 6B89, 

%&&&&&&&&&&&&&&&..&&&&&&.& ± (0,0025!8<4C +0,004!). 

1.3.9 �<4C4;BA <;@9D9A<= F9@C9D4FGDO 4A4?<;<DG9@B= ED98O, 
°%&&&&&&&&&&&&&&&&&&&&&&&&&... BF 0 8B C?RE 70. 

1.3.10 #D989?O 8BCGE>49@B= BEAB6AB= 45EB?RFAB= CB7D9LABEF< >BA8G>-
FB@9FD4 CD< <;@9D9A<< F9@C9D4FGDO 4A4?<;<DG9@B= ED98O CD< F9@C9D4FGD9 
B>DG:4RM97B 6B;8GI4 (20 ± 5) ð%, ð% &&..&&&&&&&&.&&&&... ± 0,5. 

1.3.11 #D989?O 8BCGE>49@B= 8BCB?A<F9?PAB= 45EB?RFAB= CB7D9LABEF< 
>BA8G>FB@9FD4 CD< <;@9D9A<< F9@C9D4FGDO, B5GE?B6?9AAB= <;@9A9A<9@ F9@C9D4-
FGDO B>DG:4RM97B 6B;8GI4, A4 >4:8O9 ± 10 ð% BF ABD@4?PAB= (20 ñ 5) ð% 6 CD989-
?4I D45BK97B 8<4C4;BA4 F9@C9D4FGD BF C?RE 5 °% 8B C?RE 50 ð%, °% &&&&. ± 0,1. 

1.3.12 #D989?O 8BCGE>49@B= BFABE<F9?PAB= CB7D9LABEF< BCD989?9A<S 
Q?9>FDB?<F<K9E>B= CBEFBSAAB= <A8G>F<6AB7B 84FK<>4 Q?9>FD<K9E>B= CDB6B8<-
@BEF< InPro 7250 ST < 5?B>4 84FK<>4 ��-1102/1, % &.....................&.......&. ± 3. 

1.3.13 �D9@S C9D9IB8AB7B CDBJ9EE4 >BA8G>FB@9FD4 CD< E>4K>BB5D4;AB@ 
<;@9A9A<< '1#, E, A9 5B?99 &&&&&&&&..&&&&&&&......&&&. 30. 

1.3.14 �D9@S t0,9 GEF4AB6?9A<S CB>4;4A<= >BA8G>FB@9FD4 CD< E>4K>BB5-
D4;AB@ <;@9A9A<< F9@C9D4FGDO 4A4?<;<DG9@B= ED98O, @<A, A9 5B?99 &&&. 5. 

1.3.15 %F45<?PABEFP CB>4;4A<= >BA8G>FB@9FD4 ;4 6D9@S 8 K A9 IG:9: 
 CD< <;@9D9A<< '1#, @%@/E@ &&&&&&&&&.&....&&& ± 0,02χ; 
 CD< <;@9D9A<< @4EEB6B= 8B?< D4EF6BD9AAOI 69M9EF6 6 6B89, % ... ± 0,02!. 

1.3.16 �D9@S GEF4AB6?9A<S D9:<@4 D45BFO >BA8G>FB@9FD4, @<A,             
A9 5B?99&&&&&...&&&&&&&&&&&&&&&&&&&&&..&&. 5. 
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1.3.17 %BEFBSA<9 6OIB84 <;@9D9AAB7B ;A4K9A<S '1# ?<5B @4EEB6B= 8B?< 
D4EF6BD9AAOI 69M9EF6 6 6B89 ;4 CD989?O ;4CDB7D4@@<DB64AAB7B 8<4C4;BA4 <;-
@9D9A<= ?<5B F9@C9D4FGDO ;4 CD989?O 8<4C4;BA4 <;@9D9A<= EBCDB6B:849FES: 

– 6>?RK9A<9@ <A8<>4FBD4 «#�$��$'���» < ;6G>B6B7B E<7A4?4; 
– ED454FO64A<9@ D9?9 C9D97DG;B>; 
– @<74A<9@ A4 Q>D4A9 <A8<>4FBD4 A48C<E< «χ», «!» ?<5B «°%». 
1.3.18 %BEFBSA<9 6OIB84 <;@9D9AAB7B ;A4K9A<S '1# ?<5B @4EEB6B= 8B-

?< D4EF6BD9AAOI 69M9EF6 6 6B89 ;4 A<:ARR <?< 69DIARR GEF46>G EBCDB6B:-
849FES: 

– CBS6?9A<9@ A4 Q>D4A9 B8AB7B <; E<@6B?B6 «  » ?<5B «  »; 
– ED454FO64A<9@ D9?9 GEF46B>. 
1.3.19 �BA8G>FB@9FD BEGM9EF6?S9F B5@9A <AHBD@4J<9= CB <AF9DH9=EG 

RS-485. 

 

 

1.4 %BEF46 <;89?<O 

 

%BEF46 >BA8G>FB@9FD4 CD<6989A 6 F45?<J9 1.3. 

"45?<F4 1.3 

"EAB6AO9 EBEF46AO9 K4EF< �ECB?A9A<9  �$�- 

1102 1102/1 1102/36 1102/1/36 

�?B> CD9B5D4;B64F9?PAO= 

(M<FB6B9 <ECB?A9A<9) ● ○ ● ○ 

�?B> CD9B5D4;B64F9?PAO= 

(A4EF9AAB9 <ECB?A9A<9) ○ ● ○ ● 

�?B> 84FK<>4* ● ● ● ● 

�459?P EB98<A<F9?PAO= �1102.5** ● ● ● ● 

�B@C?9>F @BAF4:AOI K4EF9= 

�$37.03.000 ● ● ● ● 

�B@C?9>F @BAF4:AOI K4EF9= 

�$49.06.000 ● ○ ● ○ 

 

'E?B6AO9 B5B;A4K9A<S:  
● – 6IB8<F 6 EBEF46; 
○ 2 A9 6IB8<F 6 EBEF46; 
* 2 F<C (��-1102 ?<5B ��-1102/1) CB EB7?4EB64A<R E ;4>4;K<>B@; 
** 2 CBEF46?S9FES E 5?B>B@ 84FK<>4 ��-1102. 

 
 

1.5 'EFDB=EF6B < CD<AF<C D45BFы 

 

1.5.1 "5M<9 E6989A<S B >BA8G>FB@9FD9 
 

�A9LA<= 6<8 >BA8G>FB@9FD4 <ECB?A9A<S  �$�-1102 E 5?B>B@ 84FK<>4 
��-1102 CD98EF46?9A A4 D<EGA>9 1.1; >BA8G>FB@9FD4 <ECB?A9A<S  �$�-1102/1 

E 5?B>B@ 84FK<>4 ��-1102/1 ‒ A4 D<EGA>9 1.2. 
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�BA8G>FB@9FD S6?S9FES EF4J<BA4DAO@ 86GI>4A4?PAO@ <;@9D<F9?PAO@ 
CD<5BDB@, EBEFBSM<@ <; E?98GRM<I BEAB6AOI K4EF9= (6 ;46<E<@BEF< BF <E-
CB?A9A<S >BA8G>FB@9FD4): 

– 5?B>4 CD9B5D4;B64F9?PAB7B (A4EF9AAB7B <?< M<FB6B7B <ECB?A9A<S); 
– 5?B>4 84FK<>4 ��-1102 ?<5B ��-1102/1. 

� 5?B>G CD9B5D4;B64F9?PAB@G E CB@BMPR D4;N9@AOI >459?9= CB8EB98<-
ASRFES 5?B>< 84FK<>4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 <EGAB> 1.1 – КBA8G>FB@9FD/>BAF9AFD4FB@9D М� К-1102 

E 5?B>B@ 84FG<>4 ��-1102 

 

 

 

 

 

 

 

 

 

 

�?B> CD9B5D4;B64F9?PAO= 

(M<FB6B7B <ECB?A9A<S) 

�459?P EB98<A<F9?PAO= 

�1102.5 

�?B> 84FK<>4 
��-1102 
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 <EGAB> 1.2 – КBA8G>FB@9FD/>BAF9AFD4FB@9D М� К-1102/1 

E 5?B>B@ 84FG<>4 ��-1102/1 

 

&<CO EB98<A9A<= 5?B>4 84FK<>4 E 5?B>B@ CD9B5D4;B64F9?PAO@ 6 ;46<E<-
@BEF< BF D4EEFBSA<S EBBF69FEF6GRF F45?<J9 1.4. 

"45?<F4 1.4 

�ECB?A9A<9 
5?B>4 84FK<>4 

&<C EB98<A9A<S 6 ;46<E<@BEF< BF D4EEFBSA<S 
8B 5 @ 8B 100 @ 

��-1102 �459?P EB98<A<F9?PAO= �1102.5 
�$56.03.000 

�459?P EB98<A<F9?PAO= �1102.L* 

�$56.03.000-01 (D<EGAB> 1.34) 

��-1102/1 �EFDB9AAO= >459?P �EF46>4 >459?PA4S ��1102.L* 

(D<EGAB> 1.35) 

П р и < е ч а = и е – L – 8?<A4 >459?S, @; 
* – CBEF46?S9FES CB BF89?PAB= ;4S6>9. 

 

 

 

 

 

 

 

 

 

 

 <EGAB> 1.3  

�?B> 
CD9B5D4;B64F9?PAO= 

(A4EF9AAB7B 
<ECB?A9A<S) 

�?B> 84FK<>4 
��-1102/1 

$B;9F>4 
$%7&� 

$B;9F>4 
$%10&� 

�<?>4 
$%10&� 

$B;9F>4 
$%�10&� 

4 ‒ К459?L EB98<A<F9?LAK= К1102.L 5 ‒ �EF46>4 >459?LA4O �К1102.L 
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�;@9D9AAO9 ;A4K9A<S '1# ('1#25), @4EEB6B= 8B?< D4EF6BD9AAOI 69-
M9EF6 6 6B89 < <;@9D9AAB9 ;A4K9A<9 F9@C9D4FGDO 4A4?<;<DG9@B= 6B8AB= ED98O 
6O6B8SFES A4 Q>D4A 7D4H<K9E>B7B �� <A8<>4FBD4 (6 84?PA9=L9@ <A8<>4FBD) 
5?B>4 CD9B5D4;B64F9?PAB7B. #D< QFB@ 6B;@B:AO D9:<@O <A8<>4J<< ;A4K9A<=, 
<;@9D9AAOI 6 C9D6B@, 6FBDB@ >4A4?4I <?< B8AB6D9@9AAB= <A8<>4J<< ;A4K9A<= 
6 C9D6B@ < 6FBDB@ >4A4?4I. 

#B >4:8B@G >4A4?G <;@9D9A<= 6 >BA8G>FB@9FD9 <@99FES 6OIB8AB= FB> 6 
8<4C4;BA4I BF 0 8B 5 @�, BF 4 8B 20 @�, 4 F4>:9 8BCB?A<F9?PAB BF 0 8B 20 @�. 

'EF4AB6>4 6OIB8AB7B FB>4 CDB<;6B8<FPES BF89?PAB 8?S >4:8B7B >4A4?4: 
A<:ASS (0 ?<5B 4 @�) 7D4A<J4 8<4C4;BA4 6OIB8AB7B FB>4 6E9784 D46A4               
0 @%@/E@ (%); 69DIASS (5 ?<5B 20 @�) 7D4A<J4 8<4C4;BA4 6OIB8AB7B EBBF69F-
EF6G9F ;A4K9A<R >BAJ4 ;4CDB7D4@@<DB64AAB7B 8<4C4;BA4 6OIB8AB7B FB>4. 

�?S G8B5EF64 >BAFDB?S '1# CD98GE@BFD9A4 F9@C9D4FGDA4S >B@C9AE4J<S, 
FB 9EFP CD<6989A<9 45EB?RFAB7B ;A4K9A<S '1# > '1# CD< F9@C9D4FGD9 25 ð%. 

�BQHH<J<9AF ?<A9=AB= F9D@B>B@C9AE4J<<, B5GE?B6?9AAB= EBEF46B@ 
D4EF6BD9AAOI 6 6B89 69M9EF6, @B:9F 5OFP GEF4AB6?9A CB?P;B64F9?9@ 6  �!2 

>BA8G>FB@9FD4. 
� >BA8G>FB@9FD9 CD98GE@BFD9A D9:<@ <;@9D9A<= '1#, A9 CD<6989AAB= 

> 25 ð% (E BF>?RK9AAB= F9D@B>B@C9AE4J<9=). 
� >4K9EF69 F9D@B84FK<>4 <ECB?P;G9FES GEF4AB6?9AAO= 6 >BDCGE9 84FK<>4 

CDB6B8<@BEF< F9D@BD9;<EFBD. 
 

 

1.5.2 #D<AJ<C D45BFO >BA8G>FB@9FD4 
 

#D<AJ<C 89=EF6<S >BA8G>FB@9FD4 BEAB64A A4 <;@9D9A<< Q?9>FD<K9E>B7B 
EBCDBF<6?9A<S 6B8AB7B D4EF6BD4 < C9D9EK9F9 97B 6 ;A4K9A<9 '1#. 

#D<AJ<C <;@9D9A<= @4EEB6B= 8B?< D4EF6BD9AAOI 69M9EF6 6 6B89 BEAB-
64A A4 CD9B5D4;B64A<< ;A4K9A<S '1#, CD<6989AAB= > 25 °%, 6 ;A4K9A<9 D4EF6B-
D4, 6O5D4AAB7B 6 @9AR >BA8G>FB@9FD4 CB BCD989?9AAB= ;46<E<@BEF<. 

#B>4;4A<S F9@C9D4FGDO BCD989?SRFES C9D9EK9FB@ <;@9D9AAB7B ;A4K9A<S 
EBCDBF<6?9A<S F9D@B84FK<>4. 

 

 

1.5.3 %BEF46AO9 K4EF< >BA8G>FB@9FD4 
 

1.5.3.1 �;>: ?@9>5@47>64B9;P=O9 

 

�?B> CD9B5D4;B64F9?PAO= CDB<;6B8<F CD9B5D4;B64A<9 E<7A4?B6 BF 5?B-
>B6 84FK<>4, <A8<>4J<R D9;G?PF4FB6 <;@9D9A<= A4 Q>D4A9 <A8<>4FBD4, HBD@<-
DB64A<9 E<7A4?4 A4 FB>B6OI 6OIB84I, GCD46?9A<9 «EGI<@<» >BAF4>F4@< D9?9 < 
C9D984KG 84AAOI A4 6A9LA99 GEFDB=EF6B. 

#<F4A<9 5?B>4 CD9B5D4;B64F9?PAB7B BEGM9EF6?S9FES BF E9F< C9D9@9AAB7B 
FB>4 220 �, 50 �J ?<5B 36 �, 50 �J (6 ;46<E<@BEF< BF <ECB?A9A<S). 
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�A9LA<= 6<8 5?B>4 CD9B5D4;B64F9?PAB7B (A4 CD<@9D9 5?B>4 CD9B5D4;B-
64F9?PAB7B M<FB6B7B <ECB?A9A<S) CB>4;4A A4 D<EGA>4I 1.4 < 1.5. 

!4 C9D98A9= C4A9?< 5?B>4 CD9B5D4;B64F9?PAB7B D4ECB?B:9AO: 
 Q>D4A <A8<>4FBD4, CD98A4;A4K9AAO= 8?S <A8<>4J<< <;@9D9AAOI ;A4-

K9A<= '1#, @4EEB6B= 8B?< < F9@C9D4FGDO, D9:<@B6 D45BFO >BA8G>FB@9FD4, 4 
F4>:9 8?S D45BFO E Q>D4AAO@< @9AR; 

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

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

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

 >ABC>4 « ��"�
 �!2

» 8?S 6IB84 6 @9AR (6>?RK9A<S D9:<@4 >BAFDB?S < 

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

 C9D9>?RK4F9?P «%�&0» 8?S 6>?RK9A<S < 6O>?RK9A<S C<F4A<S >BA-
8G>FB@9FD4; 

 E69FB6B= <A8<>4FBD «%�&0», ;9?9AB7B J69F4, 8?S <A8<>4J<< 6>?RK9-
A<S C<F4A<S >BA8G>FB@9FD4; 

 E69FB6B= <A8<>4FBD «#�$��$'���», >D4EAB7B J69F4, 8?S <A8<>4J<< 
EBEFBSA<S C9D97DG;>< ;4CDB7D4@@<DB64AAOI 8<4C4;BAB6 <;@9D9A<= <?< 6OIB-
84 <;@9D9AAB7B ;A4K9A<S F9@C9D4FGDO ;4 CD989?O 8<4C4;BA4. 
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!4 ;48A9= C4A9?< 5?B>4 CD9B5D4;B64F9?PAB7B M<FB6B7B <ECB?A9A<S 6      
EBBF69FEF6<< E D<EGA>B@ 1.5 (A4 CD<@9D9 <ECB?A9A<S >BA8G>FB@9FD4               
 �$�-1102) < A4 A<:A9= C4A9?< 5?B>4 CD9B5D4;B64F9?PAB7B A4EF9AAB7B <E-
CB?A9A<S 6 EBBF69FEF6<< E D<EGA>B@ 1.6 (A4 CD<@9D9 <ECB?A9A<S >BA8G>FB@9F-
D4  �$�-1102/1) D4ECB?B:9AO: 

 864 D4;N9@4 «��&+�� �» < «��&+�� �» 8?S CB8>?RK9A<S 5?B>B6 
84FK<>4 > 5?B>G CD9B5D4;B64F9?PAB@G K9D9; >459?< EB98<A<F9?PAO9 ?<5B 
6EF46>< >459?PAB=; 

 D4;N9@ «&"�"�/� �/)"�, %��!�����*�3, RS-485» 8?S 
CB8>?RK9A<S >BA8G>FB@9FD4 > 6A9LA9@G GEFDB=EF6G; 

 >?9@@4 «  » 8?S CB8>?RK9A<S ;4M<FAB7B ;4;9@?9A<S > 5?B>G CD9-
B5D4;B64F9?PAB@G; 

 79D@9F<KAO= >459?PAO= 66B8 E9F96B7B >459?S «~220 �  50 �F  10 �·�» 
?<5B «~36 �  50 �F  10 ��» (6 ;46<E<@BEF< BF <ECB?A9A<S). 

�?B> CD9B5D4;B64F9?PAO= CDB<;6B8<F CD9B5D4;B64A<9 E<7A4?B6 BF 5?B-
>B6 84FK<>4 < BEGM9EF6?S9F BFB5D4:9A<9 D9;G?PF4FB6 E D4;D9L4RM9= ECBEB5-
ABEFPR, CD<6989AAB= 6 F45?<J9 1.5. 

"45?<F4 1.5 

�A8<J<DG9@O= 

C4D4@9FD 
'K4EFB> 8<4C4;BA4 
<A8<>4J<< 

$4;D9L4RM4S 
ECBEB5ABEFP 

'1# « χ », @%@/E@ 

'1#25 « χ25 », @%@/E@ 

BF 0,0 8B 999,9 0,1 

BF 1000 8B 9999 1 

 4EEB64S 8B?S « С », % BF 0,00 8B 99,99 0,01 

&9@C9D4FGD4 « t », °% BF 0,0 8B 99,0 0,1 
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1.5.3.2 �;>: 84BG8:4 �Д-1102 

 

�?B> 84FK<>4 ��-1102 <;B5D4:9A A4 D<EGA>9 1.7 < EBEFB<F <; 5?B>4 GE<-
?<F9?S < <A8G>F<6AB7B 84FK<>4 Q?9>FD<K9E>B= CDB6B8<@BEF< InPro 7250 ST    

(6 84?PA9=L9@ – 84FK<> CDB6B8<@BEF<). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

 <EGAB> 1.7  �?B> 84FG<>4 ��-1102 

 

 

 

1.5.3.3 �;>: 84BG8:4 �Д-1102/1 

 

�A9LA<= 6<8 5?B>4 84FK<>4 ��-1102/1 CB>4;4A A4 D<EGA>9 1.8. 

 4F9D<4? CB7DG:49@B= K4EF< 5?B>4 84FK<>4 ‒ CB?<CDBC<?9A                                
����! 01030. 

 

��������: �@8 8A?>;L7>20=88 1;>:0 40BG8:0 =5>1E>48<> CG8-
BK20BL E8<8G5A:CN CAB>9G82>ABL <0B5@80;0 ?>3@C605<>9 G0AB8 1;>:0 
40BG8:0 : 2>7459AB28N 2>4=>9 A@54K! 

�?B> 
GE<?<F9?S 

46 

125 

250 

�A8G>F<6AO=  
84FK<> 

Q?9>FD<K9E>B= 
CDB6B8<@BEF< 
InPro 7250 ST 

�459?P 

$4;N9@ 

(6<?>4 $%�10&�) 

8?S CB8>?RK9A<S 
>459?S 

EB98<A<F9?PAB7B 
�1102.5 <?< �1102.L 
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 <EGAB> 1.8  �?B> 84FG<>4 ��-1102/1 
 

 

 

1.6 �4D><DB6>4 

 

1.6.1  4D><DB6>4 EBEF46AOI K4EF9= >BA8G>FB@9FD4 EBBF69FEF6G9F           
�"%& 26828-86. 

 

 

1.6.2 �?B> CD9B5D4;B64F9?PAO= 
 

1.6.2.1 !4 C9D98A9= C4A9?< 5?B>4 CD9B5D4;B64F9?PAB7B A4A9E9AB: 
2 A4<@9AB64A<9 >BA8G>FB@9FD4 < FB64DAO= ;A4>; 
2 A4<@9AB64A<9 EFD4AO-<;7BFB6<F9?S. 
1.6.2.2 !4 ;48A9= C4A9?< 5?B>4 CD9B5D4;B64F9?PAB7B M<FB6B7B <ECB?A9-

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

 FB64DAO= ;A4> < A4<@9AB64A<9 CD98CD<SF<S-<;7BFB6<F9?S; 
 98<AO= ;A4> B5D4M9A<S A4 DOA>9 7BEG84DEF6-K?9AB6 �6D4;<=E>B7B 

Q>BAB@<K9E>B7B EBR;4; 
 ;A4> GF69D:89A<S F<C4; 
 A4<@9AB64A<9 < GE?B6AB9 B5B;A4K9A<9 >BA8G>FB@9FD4; 

$4;N9@ (DB;9F>4 $%10&�) 
8?S CB8>?RK9A<S > 5?B>G 
CD9B5D4;B64F9?PAB@G 

2 1 4 

3 2 2 

54 

�459?P 
L = 5 @ 


6

0
,7

 


7

2
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 CBDS8>B6O= AB@9D >BA8G>FB@9FD4 < 7B8 6OCGE>4; 
 D97<EFD4J<BAAO= AB@9D 6 �BEG84DEF69AAB@ D99EFD9 ED98EF6 <;@9D9A<=; 
 <AF9D64? @9:8G CB69D>4@<; 
 AB@<A4?PAB9 ;A4K9A<9 A4CDS:9A<S Q?9>FD<K9E>B7B C<F4A<S; 
 GE?B6AB9 B5B;A4K9A<9 DB84 Q?9>FD<K9E>B7B FB>4 < AB@<A4?PA4S K4-

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

<ECB?A9A<S < A4 A<:A9= CB69DIABEF< >BA8G>FB@9FD4 A4EF9AAB7B <ECB?A9A<S 
G>D9C?9A4 74D4AF<=A4S C?B@54. 

 

 

1.6.3 �?B> GE<?<F9?S 
 

!4 C9D98A9= CB69DIABEF< 5?B>4 GE<?<F9?S G>D9C?9A4 F45?<K>4, A4 >BFB-
DB= A4A9E9AO: 

 FB64DAO= ;A4> < A4<@9AB64A<9 CD98CD<SF<S-<;7BFB6<F9?S; 
 A4<@9AB64A<9 < GE?B6AB9 B5B;A4K9A<9 5?B>4 84FK<>4 ��-1102; 

 CBDS8>B6O= AB@9D 5?B>4 84FK<>4 ��-1102 < 7B8 6OCGE>4; 
 @4D><DB6>4, G>4;O64RM4S A4;A4K9A<9 D4;N9@B6; 
 E<@6B? «  », B5B;A4K4RM<= 6<AF ;4M<FAB7B ;4;9@?9A<S. 
 

 

1.6.4 �?B> 84FK<>4 ��-1102/1 
 

!4 5?B>9 84FK<>4 ��-1102/1 A4A9E9AB: 
 FB64DAO= ;A4> < A4<@9AB64A<9 CD98CD<SF<S-<;7BFB6<F9?S; 
 A4<@9AB64A<9 < GE?B6AB9 B5B;A4K9A<9 5?B>4 84FK<>4 ��-1102/1; 

 CBDS8>B6O= AB@9D 5?B>4 84FK<>4 ��-1102/1 < 7B8 6OCGE>4. 
 

 

1.6.5 &D4AECBDFA4S @4D><DB6>4 
 

1.6.5.1 !4 FD4AECBDFAB= F4D9 (>BDB5>9) A4>?99A4 QF<>9F>4, EB89D:4M4S 
A4<@9AB64A<9 < B5B;A4K9A<9 >BA8G>FB@9FD4, 84FG GC4>B6><, FB64DAO= ;A4>, 
F9?9HBAO, 48D9E < A4<@9AB64A<9 CD98CD<SF<S-<;7BFB6<F9?S. 

1.6.5.2 !4 FD4AECBDFAB= F4D9 (>BDB5>9) A4A9E9AO @4A<CG?SJ<BAAO9 ;A4-
><: «)DGC>B9. "EFBDB:AB», «�9D9KP BF 6?47<», «�9DI» < «#D989?O F9@C9D4FG-
DO» CB �"%& 14192-96. 
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1.7 'C4>B6>4 

 

1.7.1 'C4>B6>4 B59EC9K<649F EBID4AS9@BEFP >BA8G>FB@9FD4 CD< FD4AE-
CBDF<DB64A<< < ID4A9A<<. 

1.7.2 #B ;4M<F9 >BA8G>FB@9FD4 BF >?<@4F<K9E><I H4>FBDB6 6A9LA9= 
ED98O GC4>B6>4 <@99F >4F97BD<R �'-1 CB �"%& 23170-78. 

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

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

 64D<4AF 6AGFD9AA9= GC4>B6>< �'-4. 

1.7.4 � BF89?PAO9 CB?<QF<?9AB6O9 C4>9FO G>?48O64RFES: 
 5?B> CD9B5D4;B64F9?PAO=; 
 5?B> 84FK<>4; 
 >B@C?9>FO @BAF4:AOI K4EF9=; 
2 DG>B6B8EF6B CB Q>EC?G4F4J<<, C4ECBDF < FB64DBEBCDB6B8<F9?PAO= 8B-

>G@9AF (GC4>B6BKA4S 698B@BEFP). 
1.7.5 'C4>B6>4 >459?9= EB98<A<F9?PAOI �1102.5 EBBF69FEF6G9F FD95B64-

A<S@ �"%& 18690-2012. 

1.7.6 �4FK<> CDB6B8<@BEF< CB@9M9A 6 ;46B8E>GR GC4>B6>G, ;4F9@ 2 6 
CB?<QF<?9AB6O= C4>9F. 

1.7.7 %BEF46AO9 K4EF< >BA8G>FB@9FD4 G>?48O64RFES 6 >4DFBAAGR >B-
DB5>G E CBE?98GRM9= 99 ;4>?9=>B= CB?<@9DAB= ?<C>B= ?9AFB=. 

1.7.8 %6B5B8AB9 CDBEFD4AEF6B 6 >BDB5>9 ;4CB?AS9FES 4@BDF<;4J<BAAO@ 
@4F9D<4?B@. 

1.7.9 %DB> EBID4AS9@BEF< 8B C9D9GC4>B6O64A<S D469A EDB>G E?G:5O 
>BA8G>FB@9FD4. 

1.7.10 #9D9GC4>B6O64A<9 >BA8G>FB@9FD4 CDB6B8<FPES 6 E?GK49 B5A4DG-
:9A<S 89H9>FB6 GC4>B6>< CD< BE@BFD4I 6 CDBJ9EE9 ID4A9A<S <?< CB <EF9K9A<< 
EDB>4 EBID4AS9@BEF< 8B C9D9GC4>B6O64A<S. 

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

2.1 Э>EC?G4F4F<BAAы9 B7D4A<G9A<O 

 

2.1.1 %B5?R84FP D45BK<9 GE?B6<S Q>EC?G4F4J<< < FD95B64A<S > 4A4?<;<-
DG9@B= ED989. 

2.1.2 "��$���&0 "& '��$"� 5?B> CD9B5D4;B64F9?PAO=, F4> >4> 6 97B 
>BAEFDG>J<< <ECB?P;B64AB EF9>?B. 

2.1.3 #D< <;@9D9A<< E <ECB?P;B64A<9@ >R69FO CDBFBKAB= ?<5B >R69FO 
CB?<CDBC<?9AB6B= D4EIB8 4A4?<;<DG9@B7B D4EF6BD4 8B?:9A 5OFP 6 CD989?4I BF 
5 8B 200 8@3/K. 

2.1.4 #D< <;@9D9A<SI CB7DG:AO@ ECBEB5B@ CB7DG:AGR K4EFP 84FK<>4 
CDB6B8<@BEF< < 5?B>4 84FK<>4 CB7DG:4FP 6 4A4?<;<DG9@O= D4EF6BD A4 7?G5<AG 
BF 50 8B 120 @@, CD< QFB@ D4EEFBSA<9 8B EF9AB> < 8A4 9@>BEF< E 4A4?<;<DG9-
@O@ D4EF6BDB@ 8B?:AB 5OFP A9 @9A99 30 @@. 

2.1.5 #D< <;@9D9A<SI 6 >R69F9 CDBFBKAB=, >R69F9 CB?<CDBC<?9AB6B= < 
@47<EFD4?PAB@ FDG5BCDB6B89 846?9A<9 4A4?<;<DG9@B= ED98O 8B?:AB 5OFP        
A9 5B?99 0,8  #4. 

 

 

2.2 �9Dы 59;BC4EABEF< 

 

2.2.1 � D45BF9 E >BA8G>FB@9FDB@ 8BCGE>49FES C9DEBA4?, <;GK<6L<= 
A4EFBSM99 DG>B6B8EF6B, 8B>G@9AF «%9D<S InPro 7250 ST. �A8G>F<6AO9 84FK<>< 
Q?9>FD<K9E>B= CDB6B8<@BEF<. $G>B6B8EF6B CB Q>EC?G4F4J<<» < 89=EF6GRM<9 
CD46<?4 D45BFO E I<@<K9E><@< D4EF6BD4@<. 

2.2.2 #D< D45BF9 8B?:AO EB5?R84FPES «#D46<?4 Q>EC?G4F4J<< Q?9>FDB-
GEF4AB6B> CBFD95<F9?9@» < «#D46<?4 F9IA<>< 59;BC4EABEF< CD< Q>EC?G4F4J<< 
Q?9>FDBGEF4AB6B> CBFD95<F9?9@», 4 F4>:9 FD95B64A<S �"%& 12.2.007.0-75. 

2.2.3 �?B> CD9B5D4;B64F9?PAO= 8B?:9A 5OFP GEF4AB6?9A 6 @9EF9, A9 ;4-
FDG8ASRM9@ BF>?RK9A<9 >BA8G>FB@9FD4 BF E9F< C<F4A<S. 

2.2.4 �4CD9M49FES Q>EC?G4F<DB64FP >BA8G>FB@9FD CD< EASFB= >DOL>9 
>BDCGE4 5?B>4 CD9B5D4;B64F9?PAB7B, 4 F4>:9 CD< BFEGFEF6<< ;4;9@?9A<S 5?B>4 
CD9B5D4;B64F9?PAB7B. 

2.2.5 1?9>FD<K9E><9 J9C<, BEGM9EF6?SRM<9 6A9LA99 CB8>?RK9A<9 > 
D4;N9@G «&"�"�/� �/)"�, %��!�����*�3, RS-485», 8B?:AO 5OFP 
6OCB?A9AO Q>D4A<DB64AAO@ >459?9@ ?<5B CDB6B84@<, D4ECB?B:9AAO@< 6 CDB-
6B8SM<I >459?PAOI :9?B54I <?< 6 >459?97BA4I. 
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2.3 �B87BFB6>4 >BA8G>FB@9FD4 > D45BF9 

 

2.3.1 #B?GK9A<9 >BA8G>FB@9FD4 
 

#D< CB?GK9A<< >BA8G>FB@9FD4 E?98G9F 6E>DOFP GC4>B6>G, CDB69D<FP 
>B@C?9>FABEFP < G598<FPES 6 EBID4AABEF< GC4>B64AAOI <;89?<=. 

#BE?9 CD95O64A<S >BA8G>FB@9FD4 A4 IB?B8AB@ 6B;8GI9 A9B5IB8<@B 6O-
89D:4FP 97B CD< >B@A4FAB= F9@C9D4FGD9 A9 @9A99 2 K, CBE?9 K97B @B:AB CD<-
EFGC<FP > CB87BFB6>9 >BA8G>FB@9FD4 > D45BF9. 

 

 

2.3.2 #B87BFB6>4 > D45BF9 5?B>4 CD9B5D4;B64F9?PAB7B 
 

2.3.2.1 УAB4=>6:4 5;>:4 ?@9>5@47>64B9;P=>7> 

 

'EF4AB6<FP 5?B> CD9B5D4;B64F9?PAO= 6 @9EF9, A9 ;4FDG8ASRM9@ BF>?R-
K9A<9 >BA8G>FB@9FD4 BF E9F< C<F4A<S. 

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

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 <EGAB> 2.1 –  4ECB?B:9A<9 < D4;@9D BF69DEF<= 8?O >D9C?9A<O                               
5?B>4 CD9B5D4;B64F9?LAB7B I<FB6B7B <ECB?A9A<O 6 I<F9 

 

5,5 

7
3

 

1
5
0

 

6 

2 2 6 

2 3 8 

-<F 

2 BF6. 
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�?B> CD9B5D4;B64F9?PAO= >BA8G>FB@9FD4 M<FB6B7B <ECB?A9A<S GEF4AB-
6<FP E 6AGFD9AA9= EFBDBAO M<F4. !4>?48>G, 6IB8SMGR 6 >B@C?9>F @BAF4:AOI 
K4EF9= �$49.06.000, GEF4AB6<FP E ?<J96B= EFBDBAO M<F4 6 EBBF69FEF6<< E D<-
EGA>B@ 2.2. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 <EGAB> 2.2 – #EF4AB6>4 5?B>4 CD9B5D4;B64F9?LAB7B I<FB6B7B <ECB?A9A<O 

 

 

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

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

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

#B869EF< E9F96B9 C<F4A<9 (6 ;46<E<@BEF< BF <ECB?A9A<S >BA8G>FB@9FD4): 
4) ~ 220 �, 50 �J E CB@BMPR CB8>?RK9A<S 6<?>< > LF9CE9?PAB= DB;9F>9 

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

-<F E BF69DEF<S@< 

8?S >D9C?9A<S 

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

!4>?48>4 
�<AF 
 5×8 

�4=>4  5 
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 <EGAB> 2.3 −  4ECB?B:9A<9 < D4;@9D BF69DEF<= 8?O >D9C?9A<O                          
5?B>4 CD9B5D4;B64F9?LAB7B A4EF9AAB7B <ECB?A9A<O 

 

 

 

2.3.2.2 �=9H=89 ?>8:;NG9=8O 5;>:4 ?@9>5@47>64B9;P=>7> 

 

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

 

�A9LA<9 CB8>?RK9A<S > 5?B>G CD9B5D4;B64F9?PAB@G CDB<;6B8SFES > 
D4;N9@G «&"�"�/� �/)"�, %��!�����*�3, RS-485» E <ECB?P;B64A<-
9@ DB;9F>< $%19&� E >B:GIB@, 6IB8SM9= 6 >B@C?9>F @BAF4:AOI K4EF9= 

�$37.03.000. 
�?S 6A9LA97B CB8>?RK9A<S > 5?B>G CD9B5D4;B64F9?PAB@G E?98G9F: 
2 EASFP C?4EF@4EEB6GR ;47?GL>G E D4;N9@4 «&"�"�/� �/)"�, 

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

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

 

 

 

 

 

 

1
1
6

,5
 

4 BF6. 

�9DF<>4?PA4S 
CB69DIABEFP 

2 5 2 

5 
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 <EGAB> 2.4 −  B;9F>4  !19"� E >B:GEB@ 
 

"45?<F4 2.1 

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

1 $9?9 
«C9D97DG;>4» 

�4A4? � 

�ECB?A<F9?PAB9 
GEFDB=EF6B 

2 

7 $9?9 «GEF46>4» 
MIN 8 

12 $9?9 «GEF46>4» 
MAX 13 

3 $9?9 
«C9D97DG;>4» 

�4A4? � 

4 

16 $9?9 «GEF46>4» 
MIN 17 

18 $9?9 «GEF46>4» 
MAX 19 

5 �OIB8AB= FB> �4A4? � (+) 

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

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

#BDF RS-485 

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

 

 

 

 

 

 

 
 

 <EGAB> 2.5 – !E9@4 CB8>?NG9A<O 6A9HA9= A47DG;><  
> >BAF4>F4@ D4;J9@4 «&"�"�/� �/)"�» 

RA 

*9CP �BAF. 
�4A4? � (+) 5 

�4A4? �, � (2) 6 

�4A4? � (+) 9 

 

RA 

4 – КBAEFDG>F<O DB;9F>< 5 – �<8 EB EFBDBAK C4=>< 

>BAF4>FB6 

�BAF4>FO 
�B:GI �4=>4 

$B;9F>4 
$%19&� 

1 2 3 

4 5 6 7 

8 9 10 11 12 

13 14 15 16 

17 18 19 

�?RK D4;N9@4 
(CB>4;4A GE?B6AB) 
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��������: �;O D>@<8@>20=8O 2KE>4=>3> A83=0;0 – B>:>2>3> 2K-
E>40, ?>4:;NG5=85 2=5H=53> 8AB>G=8:0 ?8B0=8O : :>=B0:B0< @07J5<0             
«&"�"�/� �/)"�, %��!�����*�3, RS-485» �� " ��#�"!/ 8 
�����#!"���! 

 

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

#DBFB>B? B5@9A4  ModBus RTU (CD<?B:9A<9 �). 
�4@O>4A<9 «EGI<I» >BAF4>FB6 D9?9 «C9D97DG;>4» < D9?9 «GEF46>4» CDB-

<EIB8<F 6 EBBF69FEF6<< E F45?<J9= 2.2. 
"45?<F4 2.2 

�BAFDB?<DG9@O= 

C4D4@9FD 
�4A4? �A4K9A<9 

>BAFDB?<DG9@B7B 
C4D4@9FD4 

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

�;@9D9AAB9 ;A4K9A<9 '1# 
(@4EEB6B= 8B?< D4EF6BD9AAOI 
69M9EF6 6 6B89), @%@/E@ (%) 

� 6OIB8 ;4 CD989?O 

;4CDB7D4@@<DB64AAB7B 
8<4C4;BA4 <;@9D9A<= 

 

�;@9D9AAB9 ;A4K9A<9 
F9@C9D4FGDO, ð% 

6OIB8 ;4 CD989?O 

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

�;@9D9AAB9 ;A4K9A<9 '1# 
(@4EEB6B= 8B?< D4EF6BD9AAOI 
69M9EF6 6 6B89), @%@/E@ (%) 

� 6OIB8 ;4 CD989?O 

;4CDB7D4@@<DB64AAB7B 8<4C4-
;BA4 <;@9D9A<= 

 

�;@9D9AAB9 ;A4K9A<9 
F9@C9D4FGDO, ð% 

6OIB8 ;4 CD989?O 

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

�;@9D9AAB9 ;A4K9A<9 '1# 
(@4EEB6B= 8B?< D4EF6BD9AAOI 
69M9EF6 6 6B89), @%@/E@ (%) 

� @9A99 ;A4K9A<S GEF46>< 

MIN 

 

 

5B?99 ;A4K9A<S GEF46>< 

MAX 

 

 

�;@9D9AAB9 ;A4K9A<9 '1# 
(@4EEB6B= 8B?< D4EF6BD9AAOI 
69M9EF6 6 6B89), @%@/E@ (%) 

� @9A99 ;A4K9A<S GEF46>< 

MIN 

 

 

5B?99 ;A4K9A<S GEF46>< 

MAX 

 

 

 

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

@9AAB@ A4CDS:9A<< 36 �. 
 

 

 

1 

2 

12 

13 

7 

8 

18 

19 

16 

17 

3 

4 
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2.3.2.3 �>8:;NG9=89 6=9H=8х CAB@>9AB6 : 5;>:C ?@9>5@47>64B9;P=><C A 8A?>;P-
7>64=89< 5;>:4 :;9<< � 51.04.000 

 

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

#B8>?RK9A<9 5?B>4 >?9@@ BEGM9EF6?S9FES E CB@BMPR DB;9F>< $%19&� 
> D4;N9@G «&"�"�/� �/)"�, %��!�����*�3, RS-485» 5?B>4 CD9B5-
D4;B64F9?PAB7B. 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 <EGAB> 2.6 – �?B> >?9@@ � 51.04.000 

 

 

 

2.3.3 #B87BFB6>4 > D45BF9 5?B>4 84FK<>4 ��-1102 (��-1102/1) 
 

2.3.3.1 УAB4=>6:4 5;>:4 CA8;8B9;O (B>;P:> 8;O ��-1102) 
 

'EF4AB6<FP 5?B> GE<?<F9?S 6 G8B5AB@ 8?S Q>EC?G4F4J<< CB?B:9A<< < 
@9EF9, <E>?RK4RM9@ 6B;@B:ABEFP CBC484A<S A4 5?B> GE<?<F9?S 69DF<>4?PAB 
C484RM<I >4C9?P 6B8O. 

$4ECB?B:9A<9 < D4;@9D BF69DEF<= 8?S >D9C?9A<S 5?B>4 GE<?<F9?S A4 
69DF<>4?PAB= ?<5B 7BD<;BAF4?PAB= CB69DIABEFSI  6 EBBF69FEF6<<  E  D<EGA-
>B@ 2.7. 

�BAEFDG>J<S 5?B>4 GE<?<F9?S CB;6B?S9F BEGM9EF6?SFP 97B >D9C?9A<9 A4 
D4;?<KAOI CB69DIABEFSI, CBQFB@G >D9C9:AO9 <;89?<S 6 >B@C?9>F CBEF46>< A9 
6IB8SF. 

 

�DOL>4 

$B;9F>4 
$%19&� 

�459?PAO= 66B8 MGB12 

4 LF. 

�459?P 

�47?GL>4 
4 LF. 
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 <EGAB> 2.7 –  4ECB?B:9A<9 < D4;@9D BF69DEF<=  
8?O >D9C?9A<O 5?B>4 GE<?<F9?O 

 

 

 

�4;9@?<FP >BDCGE 5?B>4 GE<?<F9?S @98AO@ CDB6B8B@ :9?FB-;9?9AB7B 
J69F4 E9K9A<9@ A9 @9A99 0,75 @@2, CB8>?RK49@O@ > 6<AFG ;4;9@?9A<S            
(D<EGAB> 2.8). 

%B98<A<FP 5?B> GE<?<F9?S E 5?B>B@ CD9B5D4;B64F9?PAO@ >459?9@ EB98<-
A<F9?PAO@ �1102.5 ?<5B �1102.L. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 <EGAB> 2.8 –  4ECB?B:9A<9 6<AF4 ;4;9@?9A<O A4 5?B>9 GE<?<F9?O 
(@9EFAK= 6<8) 

3
5

,5
 

4,2 

�9DF<>4?PA4S 
CB69DIABEFP 

1 0 3 

2 BF6. 

�<AF ;4;9@?9A<S 
(6<AF  4×8) 
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2.3.3.2 УAB4=>6:4 84BG8:4 ?@>6>88<>AB8 InPro 7250ST 8 5;>:4 84BG8:4 �Д-1102/1 

 

'EF4AB6>4 84FK<>4 CDB6B8<@BEF< < 5?B>4 84FK<>4 ��-1102/1 CDB<;6B8<F-
ES 6 ;46<E<@BEF< BF ECBEB54 CDB6989A<S <;@9D9A<=. �B;@B:AO9 ECBEB5O CDB69-
89A<S <;@9D9A<= < CD<@9AS9@O9 CD< QFB@ <;89?<S CD<6989AO 6 F45?<J9 2.3. 
"45?<F4 2.3 

%CBEB5 CDB6989A<S <;@9D9A<= �?B> 84FK<>4 #D<@9D  
GEF4AB6>< ��-1102 ��-1102/1 

4) #DBFBKAO= ECBEB5:    

‒ >B@C?9>F 8?S CDBFBKAB7B @BAF4:4 
�$56.02.310*; ● ‒ $<EGAB> 2.9 

‒ >R69F4 CB?<CDBC<?9AB64S �$56.02.500*; ● ‒ $<EGAB> 2.10 

‒ >R69F4 CB?<CDBC<?9AB64S �$56.02.760*. ‒ ● $<EGAB> 2.11 

5) #B7DG:AB= ECBEB5:    

‒ 6 9@>BEF< E 4A4?<;<DG9@O@ D4EF6BDB@ 

(A4 7?G5<A9 BF 50 8B 120 @@); ● ● 
$<EGAB> 2.12 

?<5B 2.13 
‒ >B@C?9>F 8?S CB7DG:AB7B @BAF4:4 
�$56.02.330* 

(A4 7?G5<A9 8B 2,5 @); 
● ‒ 

$<EGAB> 2.14 

‒ >B@C?9>F 8?S CB7DG:AB7B @BAF4:4 
�$56.02.740* 
(A4 7?G5<A9 8B 3170 @@). 

‒ ● 
$<EGAB> 2.15 

6) �;@9D9A<S 6 @47<EFD4?PAB@ FDG5BCDB6B89:    

‒ >B@C?9>F 8?S 6D9;>< 6  
@47<EFD4?PAO= FDG5BCDB6B8 �$56.02.320*; ● ‒ $<EGAB> 2.16 

‒ >B@C?9>F 8?S 6D9;>< 6 
@47<EFD4?PAO= FDG5BCDB6B8 �$56.02.700*. ‒ ● 

$<EGAB> 2.17 

* #BEF46?S9FES CB BF89?PAB= ;4S6>9. 
 

'EF4AB6>G 84FK<>4 CDB6B8<@BEF< ?<5B 5?B>4 84FK<>4 ��-1102/1 CDB<;-
6B8<FP 6 EBBF69FEF6<< E Q>EC?G4F4J<BAAB= 8B>G@9AF4J<9= A4 >BA>D9FAB9 <;89-
?<9 <; F45?<JO 2.3. 

#D< GEF4AB6>9 84FK<>4 CDB6B8<@BEF< 8BCB?A<F9?PAB E?98G9F EB5?R84FP 
D9>B@9A84J<< «%9D<S InPro 7250ST. �A8G>F<6AO9 84FK<>< Q?9>FD<K9E>B= CDB-
6B8<@BEF<. $G>B6B8EF6B CB Q>EC?G4F4J<<». 

 
П р и < е ч а = и е ‒ �?S G8B5EF64 @BAF4:4 84FK<>4 CDB6B8<@BEF< 8BCGE>49FES D4;N-

98<A9A<9 BF 5?B>4 GE<?<F9?S. %I9@4 D4ECB?B:9A<S >BAF4>FAOI GEFDB=EF6 < 48D9E4 CB8EB-
98<A9A<= A4 C?4F9 GE<?<F9?S CD<6989AO 6 CD<?B:9A<< �. 
 

1 ��������: #AB0=>2:C 8 <>=B06 :><?;5:B0 4;O 2@57:8 2 <038-
AB@0;L=K9 B@C1>?@>2>4 � 56.02.320 (� 56.02.700) ?@>2>48BL B>;L:> ?@8 
157>?0A=>9 B5<?5@0BC@5 >1>@C4>20=8O 8 >BACBAB288 0=0;878@C5<>3> @0A-
B2>@0 2 <038AB@0;L=>< B@C1>?@>2>45! 
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2 ��������: �@8 8A?>;L7>20=88 8745;89, C:070==KE 2 B01;8F5 2.3, 
=5>1E>48<> CG8BK20BL E8<8G5A:CN CAB>9G82>ABL ?@8<5=O5<KE <0B5@80;>2 

: 2>7459AB28N 2>4=>9 A@54K! 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

_________________ 
* 'EF4A46?<649FES A4 84FK<> CDB6B8<@BEF< CD< CBEF46>9 >BA8G>FB@9FD4 E >B@C?9>-

FB@ 8?S CDBFBKAB7B @BAF4:4 �$56.02.310. 
 

 

 <EGAB> 2.9 – #EF4AB6>4 < D4ECB?B:9A<9 84FG<>4 CDB6B8<@BEF< InPro 7250 ST  

E <ECB?L;B64A<9@ >B@C?9>F4 8?O CDBFBGAB7B @BAF4:4 � 56.02.310 

 

 

�A8G>F<6AO= 84FK<> 
Q?9>FD<K9E>B= CDB6B8<@BEF< 

InPro 7250 ST 

�B?PJB 048-056-46* 

�4=>4 �$56.02.311* 

�4=>4 G6AGFD.¾* 

#B84K4 

%?<6 

?<5B 

�BDCGE 
>R69FO CDBFBKAB= 
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_________________ 
* 'EF4A46?<649FES A4 84FK<> CDB6B8<@BEF< CD< CBEF46>9 >BA8G>FB@9FD4 E >R69FB= 

�$56.02.500. 
 

 

 <EGAB> 2.10 – #EF4AB6>4 < D4ECB?B:9A<9 84FG<>4 CDB6B8<@BEF< InPro 7250 ST  

6 >N69F9 CB?<CDBC<?9AB6B= � 56.02.500 

 

 

 

 

 

�4=>4 G6AGFD.¾* 
�4=>4 �$56.02.311* 

�A8G>F<6AO= 84FK<> 
Q?9>FD<K9E>B= CDB6B8<@BEF< 

InPro 7250 ST 

�B?PJB 048-056-46* 

#B84K4 

%?<6 
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 <EGAB> 2.11 ‒ #EF4AB6>4 < D4ECB?B:9A<9 5?B>4 84FG<>4 ��-1102/1  

6 >N69F9 CB?<CDBC<?9AB6B= � 56.02.760 

 

 

 

 

 

 

 

#B84K4 

%?<6 

#D<:<@  
�$56.02.761 
 

#D<:<@  
�$56.02.763 
 #DB>?48>4 
�$56.02.762 

�;>: 40BG8:0 

��-1102/1 

�B?F  10×55 (6 LF.) 
�"%& $ �%" 4014-2013 

 

,4=54 10.21 
�"%& 10450-78 

(12 LF.) 
 �4=>4 (6 LF.) 
DIN 985- 10-�2 
 

�B?PJB  
065-070-30-2-6 

#DB>?48>4 (2 LF.) 
�$56.02.781 
 



35 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 <EGAB> 2.12 – �D<@9D D4ECB?B:9A<O 84FG<>4 CDB6B8<@BEF< InPro 7250 ST  

CD< CB7DG:AB@ ECBEB59 CDB6989A<< <;@9D9A<= 
 

 

 

 

 

 

 

 

 

 

�A8G>F<6AO= 84FK<>
Q?9>FD<K9E>B= CDB6B8<@BEF<

InPro 7250 ST

BF 30 @@ 

BF 30 @@ 

BF 50 

8B 120 @@ 



36 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 <EGAB> 2.13 – �D<@9D D4ECB?B:9A<O 5?B>4 84FG<>4 ��-1102/1 

CD< CB7DG:AB@ ECBEB59 CDB6989A<< <;@9D9A<= 

 

 

 

 

 

 

 

 

�;>: 40BG8:0 

��-1102/1 

BF 30 @@ 

BF 30 @@ 

BF 50 

8B 120 @@ 
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_________________ 
* 'EF4A46?<649FES A4 84FK<> CDB6B8<@BEF< CD< CBEF46>9 >BA8G>FB@9FD4 E >B@C?9>-

FB@ 8?S CB7DG:AB7B @BAF4:4 �$56.02.330. 
 

4 – �4FG<> CDB6B8<@BEF<, GEF4AB6?9AAK= 6 >B@C?9>F 8?O CB7DG:AB7B           

@BAF4:4 � 56.02.330 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 – �D<@9D D4ECB?B:9A<O 84FG<>4 CDB6B8<@BEF< CD< CDB6989A<< <;@9D9A<= 
CB7DG:AK@ ECBEB5B@ E >B@C?9>FB@ 8?O CB7DG:AB7B @BAF4:4 � 56.02.330  

 

 <EGAB> 2.14 

�A8G>F<6AO= 84FK<> 
Q?9>FD<K9E>B= CDB6B8<@BEF< 

InPro 7250 ST 

�@>BEFP E 4A4?<;<DG9@O@ 

D4EF6BDB@ 

�B@C?9>F 8?S CB7DG:AB7B @BAF4:4 
�$56.02.330 

�FG?>4 
�$56.02.322* 

 9F4??BDG>46 
L = 2,5 @* 

�459?PAO= 
66B8 AG-16* 

�A8G>F<6AO= 84FK<> 
Q?9>FD<K9E>B= CDB6B8<@BEF< 

InPro 7250 ST 

�BDCGE 
�$56.02.331* 
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____________ 
* 'EF4A46?<649FES A4 5?B> 84FK<>4 ��-1102/1 CD< CBEF46>9 >BA8G>FB@9FD4 E >B@-

C?9>FB@ CB7DG:AB7B @BAF4:4 �$56.02.740. 
 

 <EGAB> 2.15   4ECB?B:9A<9 5?B>4 84FG<>4 ��-1102/1 

6 >B@C?9>F9 8?O CB7DG:AB7B @BAF4:4 � 56.02.740 (6<8 E D4;D9;B@) 
 

1
0
0
 

BF
 3
70
 8
B 
30
70

 
BF
 3
0 9A>4 (8AB) 9@>BEF< E  

4A4?<;<DG9@O@ D4EF6BDB@ 

�4=>4 
�$56.02.744* 

�4=>4 69DIASS
�$56.02.742

�459?PAO= 66B8* 

�459?P

#D<:<@ �$56.02.746* 

�B?PJB 075-081-36-2-6 (2 LF.) 
�B?PJB 032-036-25-2-2* 

�B?PJB 009-012-19-2-2* 

$GK>4 �$56.02.747 

&DG54 CB?<CDBC<?9AB64S 
E C9D9IB8A<>4@< 

&DG54 �$56.02.748 

#DB>?48>4 �$56.02.749* 

�;>: 40BG8:0 ��-1102/1 

�B?PJB 056-061-30-2-6* 

�4=>4 A<:ASS 
�$56.02.743%F



39 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

4 – #EF4AB6>4 < D4ECB?B:9A<9 84FG<>4 CDB6B8<@BEF< InPro 7250 ST 

6 @47<EFD4?LAB@ FDG5BCDB6B89 
 

 

 

 

 

 

 

 

 

 

 

 
 

_________________ 
* �IB8<F 6 >B@C?9>F 8?S 6D9;>< 6 @47<EFD4?PAO= FDG5BCDB6B8 �$56.02.320. 

 

5 – #EF4AB6>4 < D4ECB?B:9A<9 ;47?GH>< � 56.02.325  
(CD< 89@BAF4:9 84FG<>4 CDB6B8<@BEF< InPro 7250 ST) 

 <EGAB> 2.16 

 47<EFD4?PAO= 
FDG5BCDB6B8 

�47?GL>4 �$56.02.325 
E >B?PJB@ 046-052-36* 

&DG54 �$56.02.321* 

%64D>4 

�4=>4 �$56.02.311* 

�B?PJB 048-056-46* 

�4=>4 G6AGFD.¾* 
 

�A8G>F<6AO= 84FK<> 
Q?9>FD<K9E>B= CDB6B8<@BEF< 

InPro 7250 ST 

&DG54 �$56.02.321* 

 47<EFD4?PAO= 
FDG5BCDB6B8 

BF 30 @@ 
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4 – #EF4AB6>4 < D4ECB?B:9A<9 5?B>4 84FG<>4 ��-1102/1 

6 @47<EFD4?LAB@ FDG5BCDB6B89 
 

 

 

 

 

 

 

 

 

 

 

 

 

5 – #EF4AB6>4 < D4ECB?B:9A<9 ;47?GH>< � 56.02.726  
(CD< 89@BAF4:9 5?B>4 84FG<>4 ��-1102/1) 

 

________________ 

* �IB8<F 6 >B@C?9>F 8?S 6D9;>< 6 @47<EFD4?PAO= FDG5BCDB6B8 �$56.02.700. 

 <EGAB> 2.17 

 47<EFD4?PAO= 
FDG5BCDB6B8 

,FGJ9D �$56.02.710* 

�47?GL>4 �$56.02.726 
E >B?PJB@ 056-061-30-2-6* 

�4=>4 �$56.02.720* 

BF 30 @@ 

%64D>4 
 47<EFD4?PAO= 
FDG5BCDB6B8 

�B?PJB 
056-061-30-2-6* 

,FGJ9D �$56.02.710* 

�;>: 40BG8:0 

��-1102/1 

�4=>4 
�$56.02.720* 
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2.4 В>?NG9A<9 >BA8G>FB@9FD4 

 

�?S 6>?RK9A<S >BA8G>FB@9FD4 C9D969EF< C9D9>?RK4F9?P «%�&0» 6 CB?B-
:9A<9 « ǀ », CD< QFB@ 8B?:9A ;47BD9FPES E69FB6B= <A8<>4FBD «%�&0» ;9?9AB7B 
J69F4. �>?RK9A<9 >BA8G>FB@9FD4 F4> :9 EBCDB6B:849FES ;6G>B6O@ E<7A4?B@. 

!4 Q>D4A9 <A8<>4FBD4 A4 A9E>B?P>B 
E9>GA8 CBS6<FES Q>D4A-;4EF46>4 6 EBBF69F-
EF6<< E D<EGA>B@ 2.18. 

�4?99 >BA8G>FB@9FD C9D9=89F 6 D9-
:<@ <;@9D9A<=. 
 
 

 

 

 <EGAB> 2.18 

 

 

2.5 Э>D4Aы <;@9D9A<= 

 

�BA8G>FB@9FD <@99F E?98GRM<9 Q>D4AO D9:<@4 <;@9D9A<=: 
 Q>D4A D9:<@4 <;@9D9A<= B8AB7B >4A4?4 (A4CD<@9D, >4A4?4 �) 6 EBBF-

69FEF6<< E D<EGA>4@< 2.19, 2.20; 

 Q>D4A D9:<@4 <;@9D9A<= 86GI >4A4?B6 (� < �) 6 EBBF69FEF6<< E D<-
EGA>4@< 2.21, 9E?< CB8>?RK9AO 864 5?B>4 84FK<>4. 

 

 

 

 

 

 

 

 
 
 

 

 <EGAB> 2.19     <EGAB> 2.20 

 

 

 

 

 

 
 

 

 <EGAB> 2.21 

 

 
                  """ <��"$= 
 

      �$�-1102 
 
               www.vzornn.ru 

            NaCl      ���#   15.00 
 

C          10.03   % 
            χ25          149.2   @%@/E@ 

25.0 ð% 

B 

            NaCl      ���#   1000 

         χ         100.4 

25.0 ð% 
            NaCl      ���#   15.00 

        %         10.03         % 
25.0 ð% 

� 

� 

E@
@%@

            NaCl      ���#   1000 
 

χ          100.4 
 

25.0 ð% 

� 

E@
@%@
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П р и < е ч а = и е – +<E?9AAO9 ;A4K9A<S C4D4@9FDB6 A4 D<EGA>4I 2.19-2.21 @B7G 
5OFP 8DG7<@<. 

 

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

!4 Q>D4A4I <A8<J<DGRFES A4;64A<S >4A4?B6 (� <?< �), ;A4K9A<9 69DIA9-
7B CD989?4 ;4CDB7D4@@<DB64AAB7B 8<4C4;BA4 <;@9D9A<= CB FB>B6B@G 6OIB8G 
8?S >4:8B7B >4A4?4 < <;@9D9AAO9 ;A4K9A<S '1# ?<5B '1#, CD<6989AAB= >               
25 °%, ?<5B @4EEB6B= 8B?< D4EF6BD9AAOI 69M9EF6 6 6B89, 4 F4>:9 F9@C9D4FGDO. 
 

 

2.6 Э>D4Aы D9:<@4 >BAFDB?O < <;@9A9A<O C4D4@9FDB6 
A4EFDB=>< 

 

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

�BAFDB?P < <;@9A9A<9 C4D4@9FDB6 >BA8G>FB@9FD4 CDB<;6B8SFES E CB@B-
MPR Q>D4AAOI @9AR. 

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

 �!2 ». 

�BA8G>FB@9FD <@99F FD< Q>D4AAOI @9AR: 
  �!2 [�]; 
  �!2 [�]; 
  �!2 [�] [�]. 
1>D4AAB9 @9AR  �!2 [�] <?< 

 �!2 [�] BFB5D4:49F EBEFBSA<9 <A8<-
6<8G4?PAOI C4D4@9FDB6 >4A4?4 6 EBBF69F-
EF6<< E D<EGA>B@ 2.22. 

 

 
 

 

 <EGAB> 2.22 

 

1>D4AAB9 @9AR  �!2 [�] [�] 
BFB5D4:49F < CB;6B?S9F <;@9ASFP C4D4-
@9FDO D!-@9FD4 B5M<9 8?S B5B<I >4A4?B6. 
1>D4A 6 EBBF69FEF6<< E D<EGA>B@ 2.23. 

 

 
 

 

 <EGAB> 2.23 

                      �!2 
 
       ��&+�� 
       !�%&$"��� 
       $�%&�"$ 

       $��� :               χ 
       &"�.  �/)"�:   0-5      @� 
¿   �/)"� 

 � 

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

    &� #�$�&'$�   �#:      33 ð% 

¿   �/)"� 

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

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

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

 �!2 ». 

 

 

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

 

�BA8G>FB@9FD CB;6B?S9F CD< A9B5IB8<@BEF< <;@9ASFP K<E?B6O9 ;A4K9-
A<S 6 EFDB>4I @9AR ?<5B 66B8<FP AB6O9. 1FB BFABE<FES, A4CD<@9D, > <;@9A9-
A<R ;A4K9A<S CDB7D4@@<DG9@B7B 8<4C4;BA4 <;@9D9A<= CB FB>B6B@G 6OIB8G, 
;A4K9A<= GEF46B> < CDBK<@. 

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

 �!2 ». 

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

 �!2 ». �G89F @<74FP C9D64S J<HD4; 

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

 �!2 ». �G89F @<74FP 6FBD4S J<HD4; 

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

 �!2 ». 'EF4AB6<FP BEF4?PAO9 J<HDO. 

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

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

 �!2 ». 

 

 

 

 

 

 



44 
 

  

 

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

 

�IB8 6 A9B5IB8<@O= CGA>F @9AR 
CDB<;6B8<FES GEF4AB6>B= @4D>9D4 «►» A4 
AG:AGR EFDB>G < A4:4F<9@ A4 >ABC>G            
« ��"�
 �!2 ». 

 

 

 

 <EGAB> 2.24 

 

► ��&+�� 2 CGA>F @9AR CD98A4-
;A4K9A 8?S C9D9IB84 6 CB8@9AR ��&+��. 

1>D4A 2 6 EBBF69FEF6<< E D<EGA>B@ 2.25. 

 

 

 

 

 

 <EGAB> 2.25 

 

«#�$� �&$/» – CGA>F CB8@9AR 
CD98A4;A4K9A 8?S CDBE@BFD4 < <;@9A9A<S 
Q?9>FDB?<F<K9E>B= CBEFBSAAB= 84FK<>4 
CDB6B8<@BEF< ?<5B 5?B>4 84FK<>4                  
��-1102/1, >BQHH<J<9AF4 CBCD46>< < 8?S 
CDBE@BFD4 E?G:95AOI C4D4@9FDB6 CBE?9 
CDB6989A<S 7D48G<DB6>< (dR, S). 1>D4A – 
6 EBBF69FEF6<< E D<EGA>B@ 2.26. 

 <EGAB> 2.26 

 

1 ��������: Ч8A;5==>5 7=0G5=85 ?0@0<5B@0 2 AB@>:5 «#"%&. 
��&+���» 4>;6=> A>>B25BAB2>20BL 7=0G5=8N, C:070==><C 2 B01;8F5 2.5 

� 56.00.000�!! 
2 ��������: � AB@>:5 «�"1((. #"#$��.» 4>;65= 1KBL CAB0-

=>2;5= :>MDD8F85=B ?>?@02:8, 7028AOI89 >B B>3>, 2 :0:8E CA;>28OE ?@>-
872>48BAO 87<5@5=85! 
 

«�$��'�$"���» – CGA>F CB8@9AR CD98A4;A4K9A 8?S CDB6989A<S 7D4-
8G<DB6>< >BA8G>FB@9FD4 CB QF4?BAAB@G >BA8G>FB@9FDG 6 EBBF69FEF6<<               
E C. 3.3.5. 

                      �!2 
 
¿   ��&+�� 
       !�%&$"��� 
       $�%&�"$ 

       $��� :               χ 
       &"�.  �/)"�:   0-5      @� 
       �/)"� 

 � 

                    ��&+�� 
 
 
       #�$� �&$/ 
 
       �$��'�$"��� 
 

¿   �/)"� 

 � 

         #�$� �&$/   ��&+��� 
 
¿ #"%&.   ��&+���:   2.1750 
     �"1((. #"#$��.:   1.0000 
                       dR   "@   =   0.015 

                       S               =   1.144 

 

¿   �/)"� 

 � 
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► !�%&$"��� 2 CGA>F @9AR 
CD98A4;A4K9A 8?S C9D9IB84 6 CB8@9AR 
#$"�"�� "%&0 ?<5B �"!*�!&$�-
*�3. 1>D4A 2 6  EBBF69FEF6<<  E  D<EGA-
>B@ 2.27. 

 

 
 

 

 <EGAB> 2.27 

 

«#$"�"�� "%&0» 2 CGA>F CB8-
@9AR CD98A4;A4K9A 8?S <;@9A9A<S ;A4K9-
A<S 69DIA97B CD989?4 CDB7D4@@<DG9@B7B 
8<4C4;BA4 <;@9D9A<= '1# CB FB>B6B@G 
6OIB8G < 8?S CDBE@BFD4 < <;@9A9A<S @<-
A<@4?PAB7B < @4>E<@4?PAB7B ;A4K9A<=   
GEF46B>. 1>D4A 2 6 EBBF69FEF6<< E D<EGA-
>B@ 2.28. 

 <EGAB> 2.28 

 

%?98G9F GEF4A46?<64FP E?98GRM<9 ;A4K9A<S: 
 6 EFDB>9 ���#��"! – BF 10 @%@/E@ 8B ;A4K9A<S, CD<6989AAB7B 6             

C. 1.3.1 E L47B@ 1 @%@/E@; 

 6 EFDB>9 '%&���� MIN – BF 0 8B 9998 E L47B@ 1; 
 6 EFDB>9 '%&���� MAX – BF 1 8B ;A4K9A<S, CD<6989AAB7B 6 C. 1.3.1 E 

L47B@ 1. 
#BE?9 GEF4AB6>< A9B5IB8<@OI ;A4K9A<= GEF4AB6<FP @4D>9D «►» A4 

EFDB>G �/)"� < A4:4FP >ABC>G « ��"�
 �!2 ». �BA8G>FB@9FD C9D9=89F 6 CB8@9AR 

!�%&$"���, ;4CB@A<6 GEF4AB6?9AAO9 ;A4K9A<S. 
 

«�"!*�!&$�*�3» 2 CGA>F CB8-
@9AR CD98A4;A4K9A 8?S <;@9A9A<S ;A4K9-
A<S 69DIA97B CD989?4 CDB7D4@@<DG9@B7B 
8<4C4;BA4 <;@9D9A<= @4EEB6B= 8B?< D4E-
F6BD9AAOI 69M9EF6 6 6B89 CB FB>B6B@G 
6OIB8G < 8?S CDBE@BFD4 < <;@9A9A<S @<-
A<@4?PAB7B < @4>E<@4?PAB7B ;A4K9A<=   
GEF46B>. 1>D4A 2 6 EBBF69FEF6<< E D<EGA-
>B@ 2.29. 

 

 

 

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

 
 
¿   �/)"� 

� 

#$"�"�� "%&0 
 
       ���#��"!:                       1000 
 
       '%&����   MIN:                0000 
       '%&����   MAX:              1000 
 
¿   �/)"� 

� 

�"!*�!&$�*�3 
 
       ���#��"!   %   :        15.00    
 
       '%&����   MIN:           00.00    
       '%&����   MAX:          15.00    
 
¿   �/)"� 

� 

 <EGAB> 2.29 
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%?98G9F GEF4A46?<64FP E?98GRM<9 ;A4K9A<S: 
 6 EFDB>9 ���#��"! % – BF 1,00 % 8B ;A4K9A<S, CD<6989AAB7B 6             

C. 1.3.2 E L47B@ 0,01 %; 

 6 EFDB>9 '%&���� MIN – BF 0,00 8B 14,99 E L47B@ 0,01; 

 6 EFDB>9 '%&���� MAX – BF 0,01 8B ;A4K9A<S, CD<6989AAB7B 6             
C. 1.3.2 E L47B@ 0,01. 

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

 �!2 ». �BA8G>FB@9FD C9D9=89F 6 CB8@9AR 

!�%&$"���, ;4CB@A<6 GEF4AB6?9AAO9 ;A4K9A<S. 
 

► $�%&�"$ 2 CGA>F @9AR CD98-
A4;A4K9A 8?S 6O5BD4 A9B5IB8<@B7B               
D4EF6BD4. 1>D4A 2 6 EBBF69FEF6<< E D<EGA-
>B@ 2.30. 

�?S FB7B, KFB5O 6O5D4FP AG:AO= 
D4EF6BD A9B5IB8<@B GEF4AB6<FP @4D>9D 
«►» A4 QFBF D4EF6BD < A4:4FP >ABC>G           
« ��"�
 �!2 ». 

 

 

 

 

 

 

 
 

 

 

 <EGAB> 2.30 
 

+FB5O ;484FP D4EF6BD CB?P;B64F9?S 
E?98G9F >ABC>4@< «  », «  » 6O5D4FP 
EFDB>G #"�0�"��&��3 (#) < A4:4FP 
>ABC>G « ��"�

 �!2 ». 

#BS6<FES Q>D4A 6 EBBF69FEF6<< E D<-
EGA>B@ 2.31. 

 

 <EGAB> 2.31 

$�%&�"$ 
#"�0�"��&��3 

�"1(. #�$�%+�&�   )   �   % % 
                     K   =   0.9000 
�"1(. &�$ "�" #�!%�*�� 

α   =   0.0200 
       �� �!�&0 
¿   �/)"� 

� 

$�%&�"$ 
 

                     NaCl 
                     HCl 
                     H2SO4 
                     HNO3 
 

¿   �/)"� 

� 

½ 

$�%&�"$ 
 
 

                     NaOH 
          #"�0�"��&��3   (#) 
 
 

¿   �/)"� 

� 
·
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'EF4AB6<FP @4D>9D «►» A4 EFDB>G �� �!�&0 < A4:4FP >ABC>G                 
« ��"�
 �!2 »  CBS6<FES Q>D4A 6 EBBF69FEF6<< E D<EGA>B@ 2.324. 

 

 

 

 

 
 

 

 

 

4                                                             5 

 <EGAB> 2.32 

 

��������: �A?>;L7>20=85 A>1AB25==KE :>MDD8F85=B>2 «K» 8 
«α» 2>7<>6=> B>;L:> B>340, :>340 ?@8 C25;8G5=88 :>=F5=B@0F88 @0AB2>@0 
?>:070=8O :>=4C:B><5B@0 ?> #1� B0: 65 C25;8G820NBAO (?@8 ?>AB>O==>9 
B5<?5@0BC@5 @0AB2>@0)! 

 

�E?< CB>4;4A<S >BA8G>FB@9FD4 CB '1# G@9APL4RFES E G69?<K9A<9@ 
>BAJ9AFD4J<<, FB C9D9EK9F '1# 6 >BAJ9AFD4J<R 6 84AAB@ 8<4C4;BA9 >BAJ9A-
FD4J<= A96B;@B:9A. 

�?S BCD989?9A<S >BQHH<J<9AF4 C9D9EK9F4 '1#, @%@/E@, 6 >BAJ9AFD4-

J<R, %, ‒ «�», 
@%@/E@

%
, A9B5IB8<@B CD<7BFB6<FP D4EF6BD <;69EFAB= >BAJ9A-

FD4J<< !, %, 5?<;>B= > <;@9DS9@B=. �4H<>E<DB64FP CB>4;4A<S '1# CD< 25 °% 
χ(25), @%@/E@. 

$4EEK<F4FP ;A4K9A<9 >BQHH<J<9AF4 «�» CB HBD@G?9 

(25)ó
C

K  .                                                       (2.1) 

�?S BCD989?9A<S >BQHH<J<9AF4 F9@C9D4FGDAB= >B@C9AE4J<< D4EF6BD4 
«α» 2 D4A99 CD<7BFB6?9AAO= D4EF6BD A47D9FP 8B F9@C9D4FGDO C?RE 35 °% ?<5B 
BEFG8<FP 8B C?RE 15 °% (6 ;46<E<@BEF< BF F9@C9D4FGDO D4EF6BD4, CD< >BFBDB= 
6 84?PA9=L9@ 5G8GF CDB<;6B8<FES <;@9D9A<S). �4H<>E<DB64FP CB>4;4A<S '1#             
χ(t), @%@/E@. 

$4EEK<F4FP ;A4K9A<9 >BQHH<J<9AF4 «α» CB HBD@G?9 

25

1
(25)

)(



÷÷
ø

ö
÷÷
ø

ö



t

t

ó
ó

 ,                                                     (2.2) 

789 t ‒ F9@C9D4FGD4 D4EF6BD4, °%. 
 

П р и < е ч а = и е ‒ �4> CD46<?B, 8?S @AB7<I D4EF6BDB6 CB8IB8<F >BQHH<J<9AF α = 0,02. 
 

$�%&�"$ 
#"�0�"��&��3 

�"1(. #�$�%+�&�   )   �   % % 
                     K   =   1.0000 
�"1(. &�$ "�" #�!%�*�� 

α   =   0.0200 
 
      �/)"� 

� 
$�%&�"$ 

#"�0�"��&��3 
�"1(. #�$�%+�&�   )   �   % % 
                     K   =   1.0000 
�"1(. &�$ "�" #�!%�*�� 

α   =   0.0200 
 
¿   �/)"� 

� 
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'EF4AB6<FP @4D>9D «►» A4 >BQHH<J<9AF, >BFBDO= FD95G9FES <;@9A<FP, < 
;4A9EF< 6 C4@SFP >BA8G>FB@9FD4 CB?GK9AAO9 ;A4K9A<S >BQHH<J<9AFB6 «�» < 
«α» (D<EGAB> 2.325). 

#9D9EK9F CB>4;4A<= '1# χ, @%@/E@, 6 CB>4;4A<S @4EEB6B= 8B?< D4EF6B-
D9AAB7B 6 6B89 69M9EF64 !, %, CDB<;6B8<FES CB HBD@G?9 

! = К χ,                                                    (2.3) 

789 К – >BQHH<J<9AF C9D9EK9F4, 
@%@/E@

%
. 

 

► $���  – CGA>F @9AR CD98A4;A4K9A 8?S 6O5BD4 D9:<@4 <;@9D9A<= 
>4A4?4.  

#BE?98B64F9?PAO@ A4:4F<9@ >ABC>< « ��"�
 �!2 » 6O5<D49FES AG:AO= D9-

:<@ <;@9D9A<=: 
 «χ» 2 <;@9D9A<9 '1#, A9 CD<6989AAB= > 25 °%; 
 «χ25» 2 <;@9D9A<9 '1#, CD<6989AAB= > 25 °%; 
 «%» 2 <;@9D9A<9 @4EEB6B= 8B?< D4EF6BD9AAOI 69M9EF6 6 6B89. 

 

П р и < е ч а = и е – &9@C9D4FGD4 CD<6989A<S GEF4A46?<649FES 6 CB8@9AR >BA8G>FB-
@9FD4 &�$ "�" #�!%�!*�3. 

 

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

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

IB8AB7B FB>4. 
 

 

2.6.4 $45BF4 E Q>D4AAO@ @9AR  �!2 [�] [�] 
 

$45BF4 E Q>D4AAO@ @9AR                       
 �!2 [�] [�] 4A4?B7<KA4 D45BF9 E 
Q>D4AAO@< @9AR  �!2 [�],  �!2 [�] 
< CB;6B?S9F <;@9ASFP C4D4@9FDO >BA8G>-
FB@9FD4, B5M<9 8?S B5B<I >4A4?B6. 

 
 

 

 <EGAB> 2.33 
 

► #�$"�0  CGA>F @9AR CD98A4;A4K9A 8?S B7D4A<K9A<S 8BEFGC4 > <;-
@9A9A<R C4D4@9FDB6 >BA8G>FB@9FD4. 

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

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

    &� #�$�&'$�   �#:      33 ð% 

¿   �/)"� 

� � 
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�E?< C4DB?P 6>?RK9A «#�$"�0: ���», FB CD< C9D9IB89 <; D9:<@4 <;-
@9D9A<= 6 D9:<@  �!2 >BA8G>FB@9FD ;4CDBE<F 669EF< C4DB?P (K<E?B «12»). 

#BS6<FES Q>D4A 6 EBBF69FEF6<< E D<EGA>B@ 2.34. 

!4 Q>D4A9 5G89F @<74FP C9D64S J<HD4, >BFBDGR A9B5IB8<@B 669EF<. 
�ABC>4@< « », « » GEF4AB6<FP 

;A4K9A<9 C9D6B= J<HDO C4DB?S «1» < 
A4:4FP >ABC>G « ��"�

 �!2 ». !4 Q>D4A9 

A4KA9F @<74FP 6FBD4S J<HD4.  
�ABC>4@< « », « » GEF4AB6<FP 

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

 �!2 ». 

 

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

�E?< 66989A A969DAO= C4DB?P,             
FB CBS6<FES Q>D4A 6 EBBF69FEF6<< E D<EGA-
>B@ 2.35 < >BA8G>FB@9FD C9D9=89F 6 D9-
:<@ <;@9D9A<=. %?98G9F CB6FBD<FP 66B8 
C4DB?S. 
 

 <EGAB> 2.35 
 

► ��'� 2 CGA>F @9AR CD98A4;A4K9A 8?S BF>?RK9A<S 6 E?GK49 A9B5IB-
8<@BEF< ;6G>B6B7B E<7A4?4 464D<=AB= E<7A4?<;4J<< >BA8G>FB@9FD4 CD< 6OIB-
89 ;A4K9A<S '1# ?<5B @4EEB6B= 8B?< ;4 CD989?O ;4CDB7D4@@<DB64AAB7B 8<4-
C4;BA4 <;@9D9A<= CB FB>B6B@G 6OIB8G. 

 

► !�%&$"��� RS-485  CGA>F 
@9AR CD98A4;A4K9A 8?S A4EFDB=>< <AF9D-
H9=E4 RS-485 < CDBFB>B?4 B5@9A4 E 
6A9LA<@ GEFDB=EF6B@. 1>D4A 2 6 EBBF69F-
EF6<< E D<EGA>B@ 2.36. 

 

 

 

 

 

 

 

 <EGAB> 2.36 

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

– 6 EFDB>9 «��$�%» ;A4K9A<9 BF «1» 8B «247»; 
– 6 EFDB>9 «%�"$"%&0» ;A4K9A<9 BF «1200» 8B «115200»; 
– 6 EFDB>9 «+�&!"%&0» «!5F (N)», «+5F. (�)» <?< «!5G5F. (")»; 
– 6 EFDB>9 «%&"# ��&» ;A4K9A<9 «1» <?< «2». 

             �����&� #�$"�0: 
 
 
 

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

             �����&� #�$"�0: 
 
 
 

                          00 

 <EGAB> 2.34 

!�%&$"��� RS-485 
   #$"&"�"�: ModBuS   RTU 
   ��$�%:             001 
   %�"$"%&0:   19200 
   ��!!/�:        8 
   +�&!"%&0:   !5F (N) 
   %&"# ��&:     1 
¿  �/)"� 
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► #" � �"!&$.%'  / 2 CGA>F 
@9AR CD98A4;A4K9A 8?S <89AF<H<>4J<< 
84AAOI CDB7D4@@AB7B B59EC9K9A<S: B5B-
;A4K9A<S, AB@9D4 69DE<< < CDBK<I E6989-
A<= B CDB7D4@@AB@ B59EC9K9A<<. 1>D4A 2 
6 EBBF69FEF6<< E D<EGA>B@ 2.37. 

 

 

 

 <EGAB> 2.37 
 

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

 

 

2.6.5 $9:<@ DGKAB= GEF4AB6>< F9@C9D4FGDO 
 

$9:<@ DGKAB= GEF4AB6>< F9@C9D4FGDO <ECB?P;G9FES 8?S <@<F4J<< F9@-
C9D4FGDO 4A4?<;<DG9@B= ED98O CD< CDB6989A<< CB69D><. 

�@<F4J<S F9@C9D4FGDO 4A4?<;<DG9@B= ED98O CDB<;6B8<FES A45BDB@ 
AG:AB7B ;A4K9A<S A4 <A8<>4FBD9 >BA8G>FB@9FD4. 

�?S C9D9IB84 6 QFBF D9:<@ A4:4FP 
CBE?98B64F9?PAB >ABC>< «  » < « ��"�

 �!2

» <; D9:<@4 <;@9D9A<= – CBS6<FES Q>D4A 6 
EBBF69FEF6<< E D<EGA>B@ 2.38. 

 

 

 

 <EGAB> 2.38 
 

!4:4FP >ABC>G «  »  CBS6<FES 
Q>D4A 6 EBBF69FEF6<< E D<EGA>B@ 2.38 < 
5G89F @<74FP C9D64S J<HD4 ;A4K9A<S F9@-
C9D4FGDO. 

�ABC>4@< « », « » < « ��"�
 �!2 » 

GEF4AB6<FP ;A4K9A<9 F9@C9D4FGDO D46AB9 
«25.0 ð%». 

 <EGAB> 2.39 

 

#BE?9 GEF4AB6>< 6E9I J<HD A4:4FP >ABC>G « »  >BA8G>FB@9FD 6O=89F 
<; D9:<@4 DGKAB= GEF4AB6>< F9@C9D4FGDO < C9D9=89F 6 D9:<@ <;@9D9A<=. 

 

#"   �   �"!&$.   %'  / 
 
�#:                1102I.430.02.00 
�%:    0E67B10E6E )))))) 
�'   �:             1102U.430.03.00 
�%:    0E3A06C3E5 )))))) 
�'   B:             1102U.430.03.00 
�%:    0E3A06C3E5 )))))) 

            NaCl      ���#   1000 
           $'+!.   '%&�!"���    t 

χ          100.4 
 

25.0 ð% 

� 

E@
@%@

25 

            NaCl      ���#   1000 
           $'+!.   '%&�!"���    t 

χ          100.4 
 

25.0 ð% 

� 

E@
@%@

25 

¿�� �!�!�� 
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2.7 �DB6989A<9 <;@9D9A<= 

 

2.7.1 �BAFDB?P < <;@9A9A<9 C4D4@9FDB6 >BA8G>FB@9FD4 
 

�?S CDB6989A<S <;@9D9A<= E?98G9F CB87BFB6<FP >BA8G>FB@9FD > D45BF9 6 
EBBF69FEF6<< E C. 2.3, 4 F4>:9: 

2 G598<FPES 6 EBBF69FEF6<< C4D4@9FDB6 4A4?<;<DG9@B= ED98O C. 1.2.6; 

2 G598<FPES 6 EBBF69FEF6<< D45BK<I GE?B6<= Q>EC?G4F4J<< C. 1.2.7; 

2 CDB>BAFDB?<DB64FP CD46<?PABEFP GEF4AB6>< C4D4@9FDB6 >BA8G>FB@9F-
D4 < D9:<@B6 D45BFO 6 EBBF69FEF6<< E C. 2.6. 

�>?RK<FP >BA8G>FB@9FD 6 EBBF69FEF6GRM<= D9:<@: 
 «χ» 2 D9:<@ <;@9D9A<= '1#, A9 CD<6989AAB= > 25 °%; 
 «χ25» 2 D9:<@ <;@9D9A<= '1#, CD<6989AAB= > 25 °%; 
 «%» 2 D9:<@ <;@9D9A<= @4EEB6B= 8B?< D4EF6BD9AAOI 69M9EF6 6 6B89. 
 
П р и < е ч а = и е 2 #D< CBS6?9A<< EB@A9A<= 6 CD46<?PABEF< CB>4;4A<= >BA8G>FB-

@9FD4 CD< 6OCB?A9A<< <;@9D9A<=, 4 F4>:9 C9D98 CB69D>B= CDB69EF< F9IA<K9E>B9 B5E?G:<-
64A<9 6 EBBF69FEF6<< E D4;89?B@ 3. 

 

 

2.7.2 #DB6989A<9 <;@9D9A<= CD< CDBFBKAB@ ECBEB59 <;@9D9A<= 
 

"59EC9K<FP D4EIB8 4A4?<;<DG9@B7B D4EF6BD4 K9D9; >R69FG CDBFBKAGR  
?<5B >R69FG CB?<CDBC<?9AB6GR 6 CD989?4I BF 5 8B 200 8@3/K. 

%ASFP GEF4AB6<6L<9ES CB>4;4A<S E <A8<>4FBD4 >BA8G>FB@9FD4 ?<5B 
6A9LA97B GEFDB=EF64, 9E?< >BA8G>FB@9FD > A9@G CB8>?RK9A. 

 

 

2.7.3 #DB6989A<9 <;@9D9A<= 6 @47<EFD4?PAB@ FDG5BCDB6B89 
 

#B84FP 4A4?<;<DG9@O= D4EF6BD < EASFP GEF4AB6<6L<9ES CB>4;4A<S E <A-
8<>4FBD4 >BA8G>FB@9FD4 ?<5B 6A9LA97B GEFDB=EF64, 9E?< >BA8G>FB@9FD > A9@G 
CB8>?RK9A. 

 

 

2.7.4 #DB6989A<9 <;@9D9A<= CB7DG:AO@ ECBEB5B@ 
 

%ASFP GEF4AB6<6L<9ES CB>4;4A<S E <A8<>4FBD4 >BA8G>FB@9FD4 ?<5B 
6A9LA97B GEFDB=EF64, 9E?< >BA8G>FB@9FD > A9@G CB8>?RK9A. 

 
П р и < е ч а = и е – � E?GK49, 9E?< D4EEFBSA<9 BF 84FK<>4 CDB6B8<@BEF< ?<5B 5?B>4 

84FK<>4 ��-1102/1 8B EF9AB> < 8A4 9@>BEF< ?<5B EF9AB> @47<EFD4?PAB7B FDG5BCDB6B84           
@9A99 30 @@, 6 CB8@9AR #�$� �&$/ 6 EFDB>9 �"1((. #"#$��. GEF4AB6<FP ;A4K9A<9 6 
EBBF69FEF6<< E CD<?B:9A<9@ �. 
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2.8 З469DH9A<9 D45BFы E >BA8G>FB@9FDB@ 

 

2.8.1 #D< >D4F>B6D9@9AAB@ C9D9DO69 6 D45BF9 E?98G9F C9D969EF< C9D9-
>?RK4F9?P «%�&0» 6 CB?B:9A<9 « O » < BF>?RK<FP >BA8G>FB@9FD BF E9F< C9-
D9@9AAB7B FB>4 (CD< A9B5IB8<@BEF<). 

2.8.2 #D< 8?<F9?PAB@ C9D9DO69 6 D45BF9 E?98G9F: 
2 C9D9>DOFP CB84KG 4A4?<;<DG9@B= ED98O; 
2 BF>?RK<FP >BA8G>FB@9FD BF E9F< C9D9@9AAB7B FB>4; 
2 <;6?9KP 84FK<> CDB6B8<@BEF< ?<5B 5?B> 84FK<>4 ��-1102/1 <; @47<-

EFD4?PAB7B FDG5BCDB6B84, 9@>BEF< E 4A4?<;<DG9@B= ED98B= <?< >R69FO; 
2 CDB@OFP 84FK<> CDB6B8<@BEF< ?<5B 5?B> 84FK<>4 ��-1102/1, ;4F9@ 

6OEGL<FP. 
 

 

2.9 Э>D4Aы CD98GCD9:89A<= < A9<ECD46ABEF9= 

 

2.9.1 1>D4AO CD98GCD9:89A<= 
 

1>D4A CD98GCD9:89A<S 6 EBBF69F-
EF6<< E D<EGA>B@ 2.40 CBS6<FES CD< CD9-
6OL9A<< <;@9D9AAO@ ;A4K9A<9@ '1# 
69DIA97B CD989?4 8<4C4;BA4 <;@9D9A<= CB 
FB>B6B@G 6OIB8G. 
 

 

 

 <EGAB> 2.40 

 

1>D4A CD98GCD9:89A<S 6 EBBF69F-
EF6<< E D<EGA>B@ 2.41 CBS6<FES CD< CD9-
6OL9A<< <;@9D9AAO@ ;A4K9A<9@ @4EEB-
6B= 8B?< D4EF6BD9AAOI 69M9EF6 6 6B89 
69DIA97B CD989?4 8<4C4;BA4 <;@9D9A<= CB 
FB>B6B@G 6OIB8G. 

 

 

 

 <EGAB> 2.41 

 

 

 

 

 

 

            NaCl      ���#   900 
 

χ          900.4 
 

25.0 ð% 

� 

E@
@%@

            NaCl      ���#   8.00 
 

C          10.03   % 
            χ25          149.2   @%@/E@ 

25.0 ð% 

B
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1>D4A CD98GCD9:89A<S 6 EBBF69F-
EF6<< E D<EGA>B@ 2.42 CBS6<FES CD< CD9-
6OL9A<< <;@9D9AAO@ ;A4K9A<9@ F9@C9-
D4FGDO 4A4?<;<DG9@B7B D4EF6BD4 69DI-
A97B CD989?4 8<4C4;BA4 <;@9D9A<=. 

 
 

 

 

 <EGAB> 2.42 
 

 

1>D4A CD98GCD9:89A<S 6 EBBF69F-
EF6<< E D<EGA>B@ 2.43 CBS6<FES, 9E?< <;-
@9D9AAB9 ;A4K9A<9 '1# 6OIB8<F ;4 A<:-
ARR GEF46>G. 

 

 

 

 

 

 <EGAB> 2.43 
 

1>D4A CD98GCD9:89A<S 6 EBBF69F-
EF6<< E D<EGA>B@ 2.44 CBS6<FES, 9E?<: 

– 6 >4A4?9 � <;@9D9AAB9 ;A4K9A<9 
'1# 6OIB8<F ;4 69DIARR GEF46>G; 

– 6 >4A4?9 � <;@9D9AAB9 ;A4K9A<9 
F9@C9D4FGDO 6OIB8<F ;4 69DIA<= CD989? 
8<4C4;BA4 <;@9D9A<=. 

 

 

 <EGAB> 2.44 
 

1>D4A CD98GCD9:89A<S 6 EBBF69F-
EF6<< E D<EGA>B@ 2.45 CBS6<FES, 9E?< 6 
>4A4?4I � < � <;@9D9AAB9 ;A4K9A<9 CD9-
6OL49F 69DIA<= CD989? 8<4C4;BA4 <;@9-
D9A<= CB FB>B6B@G 6OIB8G. 

 
 

 <EGAB> 2.45 
 
П р и < е ч а = и е 2 +<E?9AAO9 ;A4K9A<S C4D4@9FDB6 A4 Q>D4A4I CD98GCD9:89A<= 

>BA8G>FB@9FD4 @B7GF 5OFP 8DG7<@<. 
 

 

            NaCl      ���#   1000 
 

χ          900.4 
 

70.7 ð% 

� 

E@
@%@

            NaCl      ���#   1000 
 

χ          100.4 
 

25.0 ð% 

� 

E@
@%@

            NaCl      ���#   1000 

         χ         100.4 

25.0 ð% 
            NaCl      ���#   15.00 

        %         10.03         % 
25.0 ð% 

� 

� 

E@
@%@

            NaCl      ���#   1000 

         χ         1000.5 

25.0 ð% 
            NaCl      ���#   15.00 

        %         15.30         % 
25.0 ð% 

� 

� 

E@
@%@
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2.9.2 1>D4AO A9<ECD46ABEF9= 
 

#D< CBS6?9A<< Q>D4AB6 6 EBBF69FEF6<< E D<EGA>4@< 2.46 < 2.47 E?98G9F 
B5D4F<FPES > C. 2.10. 

 

 

 

 

 

 
 

 

 

 <EGAB> 2.46                                                  <EGAB> 2.47 

 

 

2.10 �B;@B:AO9 A9<ECD46ABEF< < @9FB8O <I GEFD4A9A<S 
 

2.10.1 )4D4>F9DAO9 A9<ECD46ABEF<  >BA8G>FB@9FD4  CD<6989AO  6  F45-
?<J9 2.4. 
"45?<F4 2.4 

!9<ECD46ABEFP �9DBSFA4S CD<K<A4  9FB8O GEFD4A9A<S 
1 �BA8G>FB@9FD 
A9 6>?RK49FES 

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

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

2 #B>4;4A<S >BA8G>FB-
@9FD4 A9GEFB=K<6O 

"FEGFEF6<9 >BAF4>F4 6 
D4;N9@9 >459?S 

#DB69D<FP < B59EC9K<FP 
A489:AO= >BAF4>F 

"5DO6 6 >459?9 $4;89? 4. $9@BAF 6 ;46B8E><I 
GE?B6<SI 

3 �;@9D9AAB9 ;A4K9A<9 
'1# ?<5B @4EEB6B= 8B?< 
D4EF6BD9AAOI 69M9EF6 6 
6B89 ;A4K<F9?PAB BF?<K4-
9FES BF D94?PAB7B 

�47DS;A9A 84FK<> CDB6B8<-
@BEF< ?<5B 5?B> 84FK<>4 
��-1102/1 

C. 3.3.4 #DB@OFP 84FK<> CDB-
6B8<@BEF< ?<5B 5?B> 84FK<>4 
��-1102/1 

"FEGFEF6<9 >BAF4>F4 6 
D4;N9@4I EB98<A<F9?PAB7B 
>459?S 

#DB69D<FP A489:ABEFP EB98<-
A9A<S EB98<A<F9?PAB7B >459?S 
< CD< A9B5IB8<@BEF< 6BEEF4-
AB6<FP EB98<A9A<9 

"5DO6 6 EB98<A<F9?PAB@ 
>459?9 

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

 

2.10.2 %BB5M9A<S B A9<ECD46ABEFSI, 6O6B8<@O9 A4 Q>D4A <A8<>4FBD4 
>BA8G>FB@9FD4, CD<6989AO 6 F45?<J9 2.5. 

 

 

 

 

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

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

� 
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"45?<F4 2.5 

1>D4A A9<ECD46ABEF< 

>BA8G>FB@9FD4 
�9DBSFA4S CD<K<A4  9FB8O GEFD4A9A<S 

1 «��&+�� !� 

#"���2+�!!» 

�459?P EB98<A<F9?PAO= �1102.5 
(�1102.L) ?<5B 5?B> 84FK<>4 ��-

1102/1 A9 CB8>?RK9A > 5?B>G 
CD9B5D4;B64F9?PAB@G 

#B8>?RK<FP >459?P EB98<A<-
F9?PAO= �1102.5 (�1102.L) ?<5B 
5?B> 84FK<>4 ��-1102/1 > 5?B>G 
CD9B5D4;B64F9?PAB@G 

2 «!�& %�3�� 
% ��&+��" !» 

�459?P EB98<A<F9?PAO= �1102.5 
<?< �1102.L A9 CB8>?RK9A > 
5?B>G GE<?<F9?S 

#B8>?RK<FP >459?P EB98<A<-
F9?PAO= �1102.5 (�1102.L) > 
5?B>G GE<?<F9?S 

"5DO6 6 EB98<A<F9?PAB@ >459?9 
�1102.5 <?< �1102.L 

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

!9<ECD46ABEFP 5?B>4 GE<?<F9?S 
?<5B 5?B>4 CD9B5D4;B64F9?PAB7B 

 

#D< 6OS6?9A<< A9G>4;4AAOI A9<ECD46ABEF9= <?< A96B;@B:ABEF< GEFD4-
A9A<S A9<ECD46ABEF< E6B<@< E<?4@< E?98G9F B5D4F<FPES 6 """ «��"$». 

 

 

 

3 &�)!�+�%�"� "�%�'����!�� 
 

3.1 �5I<9 G>4;4A<O 

 

3.1.1 �E9 6<8O F9IA<K9E>B7B B5E?G:<64A<S (84?99 &") 8B?:AO 6OCB?-
ASFPES >64?<H<J<DB64AAO@ BC9D4F<6AO@ C9DEBA4?B@ <@9RM<= 8BCGE> > D4-
5BF9 E Q?9>FDBGEF4AB6>4@< 8B 1000 � < <;GK<6L<=: 

2 A4EFBSM99 DG>B6B8EF6B CB Q>EC?G4F4J<<; 
2 8B>G@9AF «%9D<S InPro 7250ST. �A8G>F<6AO9 84FK<>< Q?9>FD<K9E>B= 

CDB6B8<@BEF<. $G>B6B8EF6B CB Q>EC?G4F4J<<»; 
2 @9DO 59;BC4EABEF< CD< D45BF9 E I<@<K9E><@< D4EF6BD4@<. 
3.1.2 &D95B64A<S > >64?<H<>4J<< C9DEBA4?4: Q?9>FDBE?9E4DP (D4;DS8 A9 

A<:9 5). 
3.1.3 &9IA<K9E>B9 B5E?G:<64A<9 >BA8G>FB@9FD4 CDB6B8<FES 6 CDBJ9EE9 

D45BFO < 6B 6D9@S C9D9DO6B6 @9:8G E@9A4@<. 
3.1.4 &9IA<K9E>B9 B5E?G:<64A<9 8?S >BA8G>FB@9FD4, A4IB8SM97BES 6 

Q>EC?G4F4J<<, 6>?RK49F 6 E95S BC9D4J<< A9D97?4@9AF<DB64AAB7B < D97?4@9A-
F<DB64AAB7B B5E?G:<64A<S. 

3.1.5 � EBEF46 A9D97?4@9AF<DB64AAB7B &" 6IB8SF: 
2 Q>EC?G4F4J<BAAO= GIB8; 
2 EB89D:4A<9 >BA8G>FB@9FD4 6 <ECD46AB@ EBEFBSA<< (F45?<JO 2.4, 2.5). 

�E9 B5A4DG:9AAO9 CD< A9D97?4@9AF<DB64AAB@ &" A9<ECD46ABEF< 6 D4-
5BF9 >BA8G>FB@9FD4 8B?:AO 5OFP GEFD4A9AO E<?4@< BC9D4F<6AB7B C9DEBA4?4. 

3.1.6 $97?4@9AF<DB64AAB9 &" D94?<;G9FES 6 HBD@9 C?4AB6OI &", B5N9@ 
< C9D<B8<KABEFP >BFBDOI CD<6989AO 6 F45?<J9 3.1. 
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"45?<F4 3.1 

№ CC. 
$1 

!4<@9AB64A<9 D45BFO #9D<B8<KABEFP 
F9IA<K9E>B7B B5E?G:<64A<S 
9:9A9-
89?PAB 

B8<A D4; 
6 3 @9E. 

9:97B8AB 

C. 3.3.1 �A9LA<= BE@BFD    

C. 3.3.2 #DB69D>4 HGA>J<BA<DB64A<S >BA8G>FB@9FD4 6 D4;-
?<KAOI D9:<@4I D45BFO 

* * + 

C. 3.3.3 +<EF>4 EBEF46AOI K4EF9= >BA8G>FB@9FD4 * * + 

C. 3.3.4 #DB@O6>4 84FK<>4 CDB6B8<@BEF< ?<5B 5?B>4 84F-
K<>4 ��-1102/1 

* * + 

C. 3.3.5 �D48G<DB6>4 >BA8G>FB@9FD4** * * + 

C. 3.3.6 #DB69D>4 CB>4;4A<= F9@C9D4FGDO * * + 

'E?B6AO9 B5B;A4K9A<S: 
«+» 2 F9IA<K9E>B9 B5E?G:<64A<9 CDB6B8SF; 
«*» 2 F9IA<K9E>B9 B5E?G:<64A<9 CDB6B8SF CD< A9B5IB8<@BEF<. 
«**» 2 BC9D4J<R CDB6B8SF, 9E?< CB7D9LABEFP <;@9D9A<= '1# 6OIB8<F ;4 CD989?O, 

G>4;4AAO9 6 C. 1.3.3. 
 

%F45<?PABEFP @9FDB?B7<K9E><I I4D4>F9D<EF<> >BA8G>FB@9FD4 CB889D:<-
649FES CGF9@: 

1 CDB6989A<S C9D<B8<K9E>B= 7D48G<DB6>< >BA8G>FB@9FD4 6 EBBF69FEF6<< 
E F45?<J9= 3.1; 

2 8BCB?A<F9?PAB7B >BAFDB?S E CB@BMPR CB69D9AAOI CD<5BDB6 DGKAB7B 
>BAFDB?S ?45BD4FBD<S@< EF4AJ<=. #9D<B8<KABEFP CDB69D>< – 6 EBBF69FEF6<< E 
D9:<@AO@< >4DF4@< <?< 89=EF6GRM<@< ABD@4F<6AO@< 8B>G@9AF4@< A4 B5N9@ 
< C9D<B8<KABEFP I<@<K9E>B7B >BAFDB?S. 

"5A4DG:9AAO9 CD< C?4AB6B@ &" 89H9>FO G;?B6 < 89F4?9=, >BFBDO9 CD< 
84?PA9=L9= Q>EC?G4F4J<< >BA8G>FB@9FD4 @B7GF A4DGL<FP 97B D45BFBECBEB5-
ABEFP, 8B?:AO 5OFP GEFD4A9AO. 

 

 

3.2 �9Dы 59;BC4EABEF< 

 

#9D98 F9IA<K9E><@ B5E?G:<64A<9@ E?98G9F: 
2 C9D9>DOFP CB84KG 4A4?<;<DG9@B= ED98O; 
2 <;6?9KP 84FK<>< CDB6B8<@BEF< ?<5B 5?B> 84FK<>4 ��-1102/1 <; 9@>B-

EF< E 4A4?<;<DG9@B= ED98B= (CD< CB7DG:AB@ ECBEB59 CDB6989A<S <;@9D9A<=) 
?<5B <; @47<EFD4?PAB7B FDG5BCDB6B84 (CD< @47<EFD4?PAB@ ECBEB59 CDB6989A<S 
<;@9D9A<=) ?<5B >R69FO (CD< CDBFBKAB@ ECBEB59 CDB6989A<S <;@9D9A<=). 
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3.3 �BDO8B> F9EA<G9E>B7B B5E?G:<64A<O 

 

3.3.1 �A9LA<= BE@BFD 
 

#D< CDB6989A<< 6A9LA97B BE@BFD4 >BA8G>FB@9FD4 CDB69DSRF: 
 BFEGFEF6<9 @9I4A<K9E><I CB6D9:89A<= 84FK<>4 < 5?B>4 CD9B5D4;B64-

F9?PAB7B; 
 <ECD46ABEFP D4;N9@B6, >ABCB>, EB98<A<F9?PAOI >459?9=; 
 EBEFBSA<9 ?4>B>D4EBKAOI CB>DOF<=, CD46<?PABEFP < K9F>BEFP @4D><-

DB6><. 
 

 

3.3.2 #DB69D>4 HGA>J<BA<DB64A<S >BA8G>FB@9FD4 6 D4;?<KAOI D9-
:<@4I D45BFO 
 

�?S CDB6989A<S CDB69D>< HGA>J<BA<DB64A<S >BA8G>FB@9FD4 6 D4;?<K-
AOI D9:<@4I D45BFO 6>?RK4RF >BA8G>FB@9FD < CDB69DSRF D45BFBECBEB5ABEFP 
>ABCB> « ��"�

 �!2 », «��!��», « » < « », « ». 

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

 CD< A4:4F<< >ABC>< « ��"�
 �!2 » >BA8G>FB@9FD C9D9IB8<F <; D9:<@4 <;-

@9D9A<= 6 D9:<@ >BAFDB?S < <;@9A9A<S C4D4@9FDB6 (6IB8 6 @9AR); 
 CD< A4:4F<< >ABC>< «��!��» <;@9AS9FES D9:<@ <A8<>4J<< >4A4?B6 6 

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

Q>D4A4 <A8<>4FBD4. 
 

 

3.3.3 +<EF>4 EBEF46AOI K4EF9= >BA8G>FB@9FD4 
 

��������: �� ���#!К�"0 ?>?040=8O <>NI8E A@54AB2 8 0=0-
;878@C5<KE @0AB2>@>2 =0 @07J5<K A>AB02=KE G0AB59 :>=4C:B><5B@0! 

 

�O>?RK<FP >BA8G>FB@9FD (C9D969EF< C9D9>?RK4F9?P «%�&0» 6 CB?B:9-
A<9 « " ») < BF>?RK<FP >BA8G>FB@9FD BF E9F< C9D9@9AAB7B FB>4. 

+<EF>G A4DG:AB= CB69DIABEF< 5?B>4 CD9B5D4;B64F9?PAB7B, 84FK<>4 CDB-
6B8<@BEF<, 5?B>4 GE<?<F9?S < 5?B> 84FK<>4 ��-1102/1 6 E?GK49 ;47DS;A9A<S 
CDB<;6B8<FP E <ECB?P;B64A<9@ @S7><I @BRM<I ED98EF6 E CBE?98GRM9= CDB-
@O6>B= 8<EF<??<DB64AAB= 6B8B=. 

 

П р и < е ч а = и е – � >4K9EF69 @S7>B7B @BRM97B ED98EF64 @B:AB <ECB?P;B64FP 
@O?PAO= D4EF6BD: 40-50 7 EFDG:>< @O?4 CB �"%& 28546-2002 D4EF6BD<FP 6 300-400 E@3 7B-
DSK9= 6B8O. 
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3.3.4 #DB@O6>4 84FK<>B6 CDB6B8<@BEF< InPro 7250 ST < 5?B>4 
84FK<>4 ��-1102/1 

 

��������: �� ���#!К�"0 ?>?040=8O <>NI8E 8 0=0;878@C5<KE 

@0AB2>@>2 =0 @07J5<K 40BG8:>2 ?@>2>48<>AB8 8 1;>:0 40BG8:0 ��-1102/1! 

 

#DB@O6>G 84FK<>B6 CDB6B8<@BEF< < 5?B>4 84FK<>4 ��-1102/1 CDB6B8<FP 
CGF9@ @AB7B>D4FAB7B CB7DG:9A<S 6 8<EF<??<DB64AAGR 6B8G <?< @BRM<= D4E-
F6BD. 

 
П р и < е ч а = и е – �BCGE>49FES <ECB?P;B64FP D4EF6BD EC<DF4 QF<?B6B7B 6 EBBFAB-

L9A<< 1:2 CD< BK<EF>9 BF @4E?SA<EFOI BF?B:9A<=. #D<@9ASFP 59A;<A A9 D9>B@9A8G9FES. 
 

 

3.3.5 �D48G<DB6>4 >BA8G>FB@9FD4 
 

3.3.5.1 УA;>68O ?@>6989=8O 7@48C8@>6:8 

 

�D48G<DB6>G CDB6B8SF 6 E?98GRM<I GE?B6<SI: 
 F9@C9D4FGD4 B>DG:4RM97B 6B;8GI4, ð% &...&&&&&&........ (20 ñ 5); 

 BFABE<F9?PA4S 6?4:ABEFP 6B;8GI4, %, A9 5B?99 ..&&..&&&&&.. 80; 
 4F@BEH9DAB9 846?9A<9, >#4 &&&&&..&&&&&...... BF 84 8B 106,7. 
 Q?9>FD<K9E>B9 C<F4A<9 – 6 EBBF69FEF6<< E C. 1.2.8. 

 

 

3.3.5.2 !@98AB64 7@48C8@>6:8 

 

�?S CDB6989A<S 7D48G<DB6>< FD95GRFES E?98GRM<9 <AEFDG@9AFO < CD<-
A48?9:ABEF<, A9 6IB8SM<9 6 >B@C?9>F CBEF46><: 

 QF4?BAAO= >BA8G>FB@9FD, >?4EE FBKABEF< A9 IG:9 K9@ 0,25 (A4CD<@9D, 
>BA8G>FB@9FD ?45BD4FBDAO= ��-%-1�); 

 1  D4EF6BD NaCl (58,45 7 NaCl A4 1 8@3 D4EF6BD4); 
 EBEG8 6@9EF<@BEFPR A9 @9A99 3 8@3 (A4CD<@9D, EF4>4A !-1-5000  

�"%& 23932-90); 

 A4EBE, CDB<;6B8<F9?PABEFP A9 @9A99 2,5 ?/@<A (A4CD<@9D, A4EBE             
�-07012 %ole-Parmer); 

 

 

3.3.5.3 �>87>B>6:4 : ?@>6989=8N 7@48C8@>6:8 

 

%B5D4FP GEF4AB6>G 6 EBBF69FEF6<< E D<EGA>B@ 3.1 8?S >BA8G>FB@9FD4 E 
5?B>B@ 84FK<>4 ��-1102 ?<5B 6 EBBF69FEF6<< E D<EGA>B@ 3.2 8?S >BA8G>FB@9F-
D4 E 5?B>B@ 84FK<>4 ��-1102/1. 
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 <EGAB> 3.1 

 

%BEG8 6@9EF<@BEFPR 

A9 @9A99 3 8@3 

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

$B;9F>4 
$%10&� 

�459?P EB98<A<F9?PAO= 

�1102.5 

�?B> 
GE<?<F9?S 

1F4?BAAO= >BA8G>FB@9FD 

!4EBE 

�A8G>F<6AO= 84FK<> Q?9>FD<K9E>B= 

CDB6B8<@BEF< InPro 7250 ST 

1  D4EF6BD NaCl 

 9L4?>4 
@47A<FA4S 

1?9>FDB?<F<K9E>4S 
SK9=>4 QF4?BAAB7B 
>BA8G>FB@9FD4 
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 <EGAB> 3.2 

 

1  D4EF6BD NaCl 

%BEG8 6@9EF<@BEFPR 

A9 @9A99 3 8@3 

�?B> 84FK<>4 
��-1102/1 

1F4?BAAO= >BA8G>FB@9FD 

 9L4?>4 
@47A<FA4S 

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

$B;9F>4 
$%10&� 

1?9>FDB?<F<K9E>4S 
SK9=>4 QF4?BAAB7B 
>BA8G>FB@9FD4 
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�?S QFB7B E?98G9F: 
– ;4?<FP 6 EBEG8 6@9EF<@BEFPR A9 @9A99 3 8@3 1  D4EF6BD NaCl; 

– GEF4AB6<FP 84FK<> CDB6B8<@BEF< ?<5B 5?B> 84FK<>4 ��-1102/1 6 EBEG8, 
CD< QFB@ D4EEFBSA<9 BF 84FK<>4 CDB6B8<@BEF< ?<5B 5?B>4 84FK<>4 ��-1102/1 

8B EF9AB> < 8A4 EBEG84 8B?:AB 5OFP A9 @9A99 30 @@; 
– D4;@9EF<FP 84FK<> CDB6B8<@BEF< ?<5B 5?B> 84FK<>4 ��-1102/1, Q?9>-

FDB?<F<K9E>GR SK9=>G < EBEG8 E D4EF6BDB@ NaCl 6 B8<A4>B6OI F9@C9D4FGDAOI 
GE?B6<SI CD< F9@C9D4FGD9 (20 ñ 5) ð% 

 

 

3.3.5.4 �@>6989=89 7@48C8@>6:8 

 

�O89D:4FP 84FK<> CDB6B8<@BEF< ?<5B 5?B> 84FK<>4 ��-1102/1 6 EBEG89 
A9 @9A99 5 @<A. 

�>?RK<FP A4EBE < GEF4AB6<FP CDBFB> D4EF6BD4 NaCl K9D9; Q?9>FDB?<F<-
K9E>GR SK9=>G QF4?BAAB7B >BA8G>FB@9FD4. 

�>?RK<FP >BA8G>FB@9FD < QF4?BAAO= >BA8G>FB@9FD 6 D9:<@9 <;@9D9A<= 
'1#, A9 CD<6989AAB= > 25 °% («χ»). 

'EF4AB6<FP 69DIA99 ;A4K9A<9 CDB7D4@@<DG9@B7B 8<4C4;BA4 <;@9D9A<= 
'1# D46AO@ 1000 @%@/E@ < ;A4K9A<S GEF46B> D46AO@< 0,0 @%@/E@ (MIN) <               
1000 @%@/E@ ( �)). 

�B:84FPES GEF4AB6<6L<IES CB>4;4A<= B5B<I >BA8G>FB@9FDB6. 
 

1 � @9AR ��&+�� GEF4AB6<FP @4D-
>9D A4 EFDB>G �$��'�$"��� < A4:4FP 
>ABC>G « ��"�

 �!2 », CBS6<FES Q>D4A 6 EBBF-

69FEF6<< E D<EGA>B@ 3.3. 

 

 

 

 <EGAB> 3.3 

 

2 'EF4AB6<FP @4D>9D A4 EFDB>G 
#$"�"���&0 < A4:4FP >ABC>G                    
« ��"�
 �!2 » – Q>D4A CD<@9F 6<8, A4CD<@9D, 6 

EBBF69FEF6<< E D<EGA>B@ 3.4. 

 
 

 

 <EGAB> 3.4 

 

�$��'�$"��� 
 
 

χ                       35.2 
 
       �/#"�!�&0 
¿   �/)"� 

 � 

E@
@%@

�$��'�$"��� 
 
 

χ                       35.2 
 
¿   �� �!�&0   �!�+�!�� 

 � 

E@
@%@
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3 'EF4AB6<FP CBD4;DS8AB K<E?B,       
EBBF69FEF6GRM99 CB>4;4A<S@ QF4?BAAB7B 
>BA8G>FB@9FD4. #BE?9 ;469DL9A<S 66B84 
CBS6<FES Q>D4A 6 EBBF69FEF6<<  E  D<EGA-
>B@ 3.5. 

 
 

 

 <EGAB> 3.5 

 

4 !4:4FP >ABC>G « ��"�
 �!2 ». #B-

S6<FES Q>D4A 6 EBBF69FEF6<< E D<EGA-
>B@ 3.6 E BF>BDD9>F<DB64AAO@ ;A4K9A<9@ 
CBEFBSAAB= 84FK<>4 ?<5B 5?B>4 84FK<>4             
��-1102/1. 

 

 

 <EGAB> 3.6 

 

5 !4:4FP >ABC>G « ��"�
 �!2 ». #BS6<F-

ES Q>D4A 6 EBBF69FEF6<< E D<EGA>B@ 3.7. 

 

 

 

 

 

 <EGAB> 3.7 

 

6 'EF4AB6<FP >GDEBD A4 EFDB>G �� 

< A4:4FP >ABC>G « ��"�
 �!2 », >BA8G>FB@9FD 

C9D9=89F 6 @9AR >4A4?4 6 EBBF69FEF6<< E 
D<EGA>B@ 3.8. 

 

 

 

 <EGAB> 3.8 
 
 
 
 

�$��'�$"��� 
 
 

χ                       45.2 
 
 
¿   �/)"� 

 � 

E@
@%@

#�$� �&$/ 
�$��'�$"��� 

 
 
   #"%&. ��&+���:   2.6980 
 
 
¿   �/)"� 

 � 

                  %")$�!�&0   ? 
 

        �� 
 

¿   !�& 

                    ��&+�� 
 
 
       #�$� �&$/ 
 
       �$��'�$"��� 
 

¿   �/)"� 

 � 
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П р и < е ч а = и я 
1 +<E?9AAO9 ;A4K9A<S '1# < CBEFBSAAB= 84FK<>4 A4 Q>D4A4I 7D48G<DB6>< >BA8G>FB-

@9FD4 @B7GF 5OFP 8DG7<@<. 
2 �D48G<DB6>G CBEFBSAAB= 84FK<>4 CDB6B8<@BEF< 8BCGE>49FES CDB6B8<FP 59; CD<@9-

A9A<S QF4?BAAB7B >BA8G>FB@9FD4 CB 1  D4EF6BDG NaCl, CD<7BFB6?9AAB@G <; EF4A84DF-
F<FDB6. � QFB@ E?GK49 CD< 7D48G<DB6>9 E?98G9F <;@9D<FP F9@C9D4FGDG D4EF6BD4 < 669EF< 
;A4K9A<9 CDB6B8<@BEF<, EBBF69FEF6GRM99 <;@9D9AAB= F9@C9D4FGD9 D4EF6BD4. &45?<J4 ;46<-
E<@BEF< '1# 1  D4EF6BD4 NaCl CD<6989A4 6 CD<?B:9A<< �. 

 

 

3.3.6 #DB69D>4 CB>4;4A<= F9@C9D4FGDO 
 

�?S 6OCB?A9A<S CDB69D>< CB>4;4A<= CB F9@C9D4FGD9 5?B>4 84FK<>B6        
��-1102 (��-1102/1) CB7DG;<FP 5?B> 84FK<>B6 ��-1102 (��-1102/1) 6 EF4>4A        
E 6B8B= >B@A4FAB= F9@C9D4FGDO A4 15 @<A A4 7?G5<AG BF 50 8B 120 @@ (A4CD<-
@9D, 6 EF4>4A !-1-5000&% �"%& 25336-82) 6 EBBF69FEF6<< E D<EGA>B@ 3.9. 

$S8B@ E 5?B>B@ 84FK<>B6 ��-1102 (��-1102/1) CB@9EF<FP ?45BD4FBDAO= 
F9D@B@9FD. $4;A<J4 @9:8G CB>4;4A<S@< >BA8G>FB@9FD4 < ?45BD4FBDAB7B F9D-
@B@9FD4 A9 8B?:A4 6OIB8<FP ;4 CD989?O ± 0,3 °%. 

�E?< CB>4;4A<S 6OIB8SF ;4 GEF4AB6?9AAO9 CD989?O >BA8G>FB@9FD CB8-
?9:<F D9@BAFG 6 ;46B8E><I GE?B6<SI. 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 <EGAB> 3.9 – �DB69D>4 CB>4;4A<= CB F9@C9D4FGD9 
 

 

 

 

%F4>4A E 6B8B= 

�?B> 84FK<>4 
��-1102 

&9D@B@9FD 

%F4>4A E 6B8B= 

&9D@B@9FD 

�?B> 84FK<>4 
��-1102/1 
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4 &��'Щ�� $� "!& 
 

4.1 �5I<9 E6989A<O 

 

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

�?S QFB7B E?98G9F CB87BFB6<FP >BA8G>FB@9FD, GC4>B64FP < BFCD46<FP 97B 
CD98CD<SF<R-<;7BFB6<F9?R 8?S BEGM9EF6?9A<S D9@BAF4. 

 
П р и < е ч а = и я 
1 � E?GK49 74D4AF<=AB7B D9@BAF4 E >BA8G>FB@9FDB@ BFCD46?S9FES BD<7<A4? D9>?4@4-

J<<, 6 BEF4?PAOI E?GK4SI – ;4S6>4 A4 CDB6989A<9 D9@BAF4. 
2 #D< CB6D9:89A<< 84FK<>4 CDB6B8<@BEF< 8BCGE>49FES 97B ;4@9A4 AB6O@ 6 EBBF69F-

EF6<< E C.4.4. 
 

 

4.2 �B87BFB6>4 >BA8G>FB@9FD4 

 

�?S QFB7B E?98G9F: 
– BF>?RK<FP >BA8G>FB@9FD BF E9F< C9D9@9AAB7B FB>4; 
– BFEB98<A<FP BF D4;N9@B6 5?B>4 CD9B5D4;B64F9?PAB7B: 
 5?B>< 84FK<>4 ��-1102 ?<5B ��-1102/1 (6 ;46<E<@BEF< BF <ECB?A9A<S 

>BA8G>FB@9FD4); 
 D97<EFD<DGRM<9 < E<7A4?<;<DGRM<9 GEFDB=EF64; 
– BFEB98<A<FP ;4;9@?SRM<9 CDB6B8A<>< BF >?9@@O ;4;9@?9A<S «  » 

5?B>4 CD9B5D4;B64F9?PAB7B < 6<AF4 ;4;9@?9A<S «  » 5?B>4 GE<?<F9?S; 
– ;4>DOFP D4;N9@O 5?B>4 CD9B5D4;B64F9?PAB7B ;47?GL>4@<; 
– BK<EF<FP < 6OEGL<FP EBEF46AO9 K4EF< >BA8G>FB@9FD4. 
 

 

4.3 'C4>B6>4 >BA8G>FB@9FD4 

 

�?S QFB7B E?98G9F: 
– G?B:<FP EBEF46AO9 K4EF< >BA8G>FB@9FD4 6 79D@9F<KAO9 CB?<QF<?9AB-

6O9 C4>9FO (8BCGE>49FES <ECB?P;B64FP C4>9F E ;4@>B@ F<C4 « B?A<S»); 
– G?B:<FP Q>EC?G4F4J<BAAGR 8B>G@9AF4J<R (DG>B6B8EF6B CB Q>EC?G4-

F4J<< < C4ECBDF) 6 BF89?PAO= 79D@9F<KAO= CB?<QF<?9AB6O= C4>9F; 
– CB@9EF<FP EBEF46AO9 K4EF< >BA8G>FB@9FD4 E Q>EC?G4F4J<BAAB= 8B>G-

@9AF4J<9= 6 >4DFBAAGR >BDB5>G; 
– ;4>?9<FP >4DFBAAGR >BDB5>G CB?<@9DAB= ?<C>B= ?9AFB=; 
– A4A9EF< @4D><DB6>G CB �"%& 14192-96 < @4A<CG?SJ<BAAO9 ;A4>< 

«)DGC>B9. "EFBDB:AB», «�9D9KP BF 6?47<», «�9DI», «#D989?O F9@C9D4FGDO». 
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4.4 З4@9A4 84FG<>4 CDB6B8<@BEF< InPro 7250 ST 

 

�?S ;4@9AO 84FK<>4 CDB6B8<@BEF< E?98G9F: 
– EASFP >DOL>G 5?B>4 GE<?<F9?S, BF>DGF<6 K9FOD9 6<AF4  4; 
– BFEB98<A<FP BF 5?B>4 GE<?<F9?S >459?P 84FK<>4 CDB6B8<@BEF<; 
– BE?45<FP >459?PAO= 66B8 < 6OAGFP >459?P <; >BDCGE4 5?B>4 GE<?<F9?S; 
– CB8EB98<A<FP AB6O= 84FK<> CDB6B8<@BEF< 6 EBBF69FEF6<< E CD<?B:9-

A<9@ �; 

– ;4>DOFP >DOL>G 5?B>4 GE<?<F9?S, ;4>DGK<64S 6<AFO CBEF9C9AAB, CB-
BK9D98AB E 8<4@9FD4?PAB CDBF<6BCB?B:AOI EFBDBA. 

#DB<;69EF< A4EFDB=>G 84FK<>4 CDB6B8<@BEF< 6 EBBF69FEF6<< E <AEFDG>-
J<S@< CD98CD<SF<S-<;7BFB6<F9?S >BA8G>FB@9FD4. 

 

 

 

5 &$�!%#"$&�$"��!�� 
 

 

&D4AECBDF<DB64A<9 >BA8G>FB@9FDB6 6 GC4>B6>9 CD98CD<SF<S-
<;7BFB6<F9?S 6 ;4>DOFB@ :9?9;AB8BDB:AB@ <?< 46FB@B5<?PAB@ FD4AECBDF9 6 
GE?B6<SI ID4A9A<S 5 CB �"%& 15150-69 CD< F9@C9D4FGD9 BF @<AGE 30 °% 8B               
C?RE 50 °% CB CD46<?4@ < ABD@4@, 89=EF6GRM<@ A4 >4:8B@ 6<89 FD4AECBDF4. 

 

 

 

6 )$�!�!�� 
 

6.1 'E?B6<O ED4A9A<O 8B 66B84 6 M>EC?G4F4F<N 

 

)D4A9A<9 >BA8G>FB@9FD4 CDB<;6B8<FES 6 GC4>B6>9 CD98CD<SF<S-
<;7BFB6<F9?S 6 GE?B6<SI ID4A9A<S 1 CB �"%& 15150-69. 

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

 9EFB ID4A9A<S 8B?:AB 5OFP K<EFO@, CDBI?48AO@, EGI<@, 69AF<?<DG9-
@O@ < ;4M<M9AAO@ BF 4F@BEH9DAOI BE48>B6. 
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6.2 'E?B6<O ED4A9A<O CBE?9 M>EC?G4F4F<< 

 

6.2.1 #B87BFB6>4 > ID4A9A<R A4 EDB> 8B 12 @9ESJ96 (>D4F>BвD5-
@5AAO= C9D9DO6 6 D45BF9) 
 

�?S QFB7B E?98G9F: 
– BF>?RK<FP >BA8G>FB@9FD BF E9F< C9D9@9AAB7B FB>4; 
– <;6?9KP 84FK<> CDB6B8<@BEF<, 5?B> 84FK<>4 ��-1102/1 <; @47<EFD4?P-

AB7B FDG5BCDB6B84, 9@>BEF< E 4A4?<;<DG9@B= ED98B= <?< >R69FO; 
– CDB@OFP 84FK<> CDB6B8<@BEF<, 5?B> 84FK<>4 ��-1102/1. 

 

6.2.2 #B87BFB6>4 > ID4A9A<R A4 EDB> 5B?99 12 @9ESJ96 (4?<F5?P-
AO= C9D9DO6 6 D45BF9) 

 

�?S QFB7B E?98G9F: 
2 CB87BFB6<FP < GC4>B64FP >BA8G>FB@9FD 6 EBBF69FEF6<< E CC. 4.2, 4.3; 
2 BD74A<;B64FP ID4A9A<9 6 EBBF69FEF6<< E C. 7.1. 
 
П р и < е ч а = и е – )D4A9A<9 >BA8G>FB@9FD4 CDB<;6B8<FES 59; ED98EF6 6D9@9AAB= 

CDBF<6B>BDDB;<BAAB= ;4M<FO (��-0 CB �"%& 9.014-78). 

 

 

6.3 В6B8 6 M>EC?G4F4F<N CBE?9 ED4A9A<O 

 

6.3.1 �6B8 6 Q>EC?G4F4J<< CBE?9 ID4A9A<S 6 F9K9A<9 12 @9ESJ96 
�?S QFB7B E?98G9F: 
2 6>?RK<FP >BA8G>FB@9FD; 
2 CB7DG;<FP 84FK<> CDB6B8<@BEF<, 5?B> 84FK<>4 ��-1102/1 6 4A4?<;<DG-

9@GR ED98G. 
 

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

$4EC4>B64FP >BA8G>FB@9FD < CB87BFB6<FP > D45BF9 6 EBBF69FEF6<< E D4;-
89?B@ 2. 
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#$��"��!�� �1 

(B5O;4F9?LAB9) 
 

'&��$���2 

 

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

______________ #.�. �BD54K96 
 

«___»_______________ 2017 7. 
 

 

 

 

 

 

 

�"!�'�&" �&$/�"!*�&$�&" �$ 

 �$�-1102 

 
 9FB8<>4 CB69D>< 

 

 

 

 

%"���%"��!" 

 

�<D9>FBD """ «��"$» 
_______________ �.�. �<E9?96 
 

�?. >BAEFDG>FBD """ « ��"$» 
 

______________ �. �. $B8<BAB6 
 

 

 

 

 

 

 

7. !<:A<= !B67BDB8 

�4D97<EFD<DB64A 6 �BEG84DEF69AAB@ D99EFD9 ED98EF6 <;@9D9A<= CB8 № 59957-15 
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�1.1 "5?4EFP CD<@9A9A<S 
 

 

 

!4EFBSM4S @9FB8<>4 D4ECDBEFD4AS9FES A4 >BA8G>FB@9FD/>BAJ9AFD4FB@9D         
 �$�-1102 (84?99 >BA8G>FB@9FD) E @4D><DB6BKAB= F45?<K>B=, EB89D:4M9= 
D97<EFD4J<BAAO= AB@9D 6 �BEG84DEF69AAB@ D99EFD9 ED98EF6 <;@9D9A<= < <A-
F9D64? @9:8G CB69D>4@<. 

�BA8G>FB@9FD  �$�-1102 CD98A4;A4K9A 8?S <;@9D9A<=: 
– G89?PAB= Q?9>FD<K9E>B= CDB6B8<@BEF< ('1#); 
– G89?PAB= Q?9>FD<K9E>B= CDB6B8<@BEF<, CD<6989AAB= > F9@C9D4FGD9              

25 °% ('1#25); 

– @4EEB6B= 8B?< (>BAJ9AFD4J<<) D4EF6BD9AAOI 69M9EF6 6 6B89 (NaCl, 

NaOH, HNO3, H2SO4, HCl); 

– F9@C9D4FGDO 4A4?<;<DG9@B7B D4EF6BD4. 
!4EFBSM4S @9FB8<>4 GEF4A46?<649F @9FB8O < ED98EF64 C9D6<KAB= < C9-

D<B8<K9E>B= CB69DB> >BA8G>FB@9FD4. 
�AF9D64? @9:8G CB69D>4@< 2 2 7B84. 
 

 

 

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

 

 

 

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

�"%& 8.457-2015 �%�. �BEG84DEF69AA4S CB69DBKA4S EI9@4 8?S ED98EF6 
<;@9D9A<= G89?PAB= Q?9>FD<K9E>B= CDB6B8<@BEF< :<8>BEF9=. 

�"%& $ 8.722-2010 �%�. �A4?<;4FBDO :<8>BEF< >BA8G>FB@9FD<K9E><9. 
 9FB8<>4 CB69D><. 

 

 

 

�1.3  9FDB?B7<K9E><9 I4D4>F9D<EF<><, CDB69DS9@O9 CD< CB69D>9 
 

 

 

#D989?O 8BCGE>49@B= BEAB6AB= 45EB?RFAB= CB7D9LABEF< >BA8G>FB@9F-
D4 CD< <;@9D9A<< '1# CD< F9@C9D4FGD9 4A4?<;<DG9@B= ED98O (25,0 ñ 0,2) ð% < 
F9@C9D4FGD9 B>DG:4RM97B 6B;8GI4 (20 ñ 5) ð%, @%@/E@: 

 CB <A8<>4FBDG &&&&&&..&.&&.&......................... ± (1,0 + 0,04χ); 
 CB FB>B6B@G 6OIB8G .&&............................ ± [(1,0 + 0,002χ8<4C) + 0,04χ], 
789 χ  <;@9D9AAB9 ;A4K9A<9 '1#, @%@/E@; 
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χ8<4C – ;A4K9A<9 69DIA97B CD989?4 ;4CDB7D4@@<DB64AAB7B 8<4C4;BA4 
<;@9D9A<= '1# CB FB>B6B@G 6OIB8G, EBBF69FEF6GRM99 5 @� 8?S 6OIB8AB7B 
FB>4 6 8<4C4;BA9 BF 0 8B 5 @� < 20 @� 8?S 6OIB8AB7B FB>4 6 8<4C4;BA9 BF 4 8B 
20 @�, @%@/E@. 

#D989?O 8BCGE>49@B= BFABE<F9?PAB= CB7D9LABEF< BCD989?9A<S Q?9>-
FDB?<F<K9E>B= CBEFBSAAB= <A8G>F<6AB7B 84FK<>4 Q?9>FD<K9E>B= CDB6B8<@B-
EF< InPro 7250 ST < 5?B>4 84FK<>4 ��-1102/1, % &..........................&.......&. ± 3. 

#D989?O 8BCGE>49@B= 8BCB?A<F9?PAB= 45EB?RFAB= CB7D9LABEF< >BA-
8G>FB@9FD4 CD< <;@9D9A<< '1#, B5GE?B6?9AAB= <;@9A9A<9@ F9@C9D4FGDO 4A4-
?<;<DG9@B= ED98O 6 8<4C4;BA9 F9@C9D4FGDAB= >B@C9AE4J<<, @%@/E@ ... ± 0,04χ. 

#D989?O 8BCGE>49@B= BEAB6AB= 45EB?RFAB= CB7D9LABEF< >BA8G>FB@9F-
D4 CD< <;@9D9A<< F9@C9D4FGDO 4A4?<;<DG9@B= ED98O CD< F9@C9D4FGD9 B>DG-
:4RM97B 6B;8GI4 (20 ± 5) ð%, ð% &&&..&&&&&&&..&&&&&&. ± 0,5. 

 

 

 

�1.4 "C9D4J<< CB69D>< 

 

 

 

#D< CDB6989A<< CB69D>< 8B?:AO 6OCB?ASFPES BC9D4J<<, G>4;4AAO9 6 
F45?<J9 �1.4.1. 

"45?<F4 �1.4.1 

!4<@9AB64A<9 BC9D4J<< !B@9D 
CGA>F4 
@9FB8<>< 
CB69D>< 

#DB6989A<9 
BC9D4J<< CD< 

C9D6<KAB=  
CB69D>9 

C9D<B8<K9E>B= 

CB69D>9 
1 �A9LA<= BE@BFD �1.9.1 + + 

2 "CDB5B64A<9 �1.9.2 + + 

3 "CD989?9A<9 BEAB6AB= 45EB?RFAB= 
CB7D9LABEF< >BA8G>FB@9FD4 CD< <;@9-
D9A<< '1# CB <A8<>4FBDG < CB FB>B-
6B@G 6OIB8G 

�1.9.3 + + 

4 "CD989?9A<9 BFABE<F9?PAB= CB-
7D9LABEF< BCD989?9A<S Q?9>FDB?<F<K9-
E>B= CBEFBSAAB= <A8G>F<6AB7B 84FK<>4 
Q?9>FD<K9E>B= CDB6B8<@BEF< InPro 
7250 ST < 5?B>4 84FK<>4 ��-1102/1 

�1.9.3 + + 
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�DB8B?:9A<9 F45?<FK �1.4.1 

!4<@9AB64A<9 BC9D4J<< !B@9D 
CGA>F4 
@9FB8<>< 
CB69D>< 

#DB6989A<9 
BC9D4J<< CD< 

C9D6<KAB=  
CB69D>9 

C9D<B8<K9E>B= 

CB69D>9 
5 "CD989?9A<9 8BCB?A<F9?PAB= 45EB-
?RFAB= CB7D9LABEF< >BA8G>FB@9FD4 
CD< <;@9D9A<< '1#, B5GE?B6?9AAB= 
<;@9A9A<9@ F9@C9D4FGDO 4A4?<;<DG9-
@B= ED98O 

�1.9.4 + 2 

6 #DB69D>4 BEAB6AB= 45EB?RFAB= CB-
7D9LABEF< >BA8G>FB@9FD4 CD< <;@9D9-
A<< F9@C9D4FGDO 4A4?<;<DG9@B= ED98O 

�1.9.5 + + 

# D < @ 9 K 4 A < S 
1 �A4> «+» B;A4K49F, KFB BC9D4J<R CDB6B8SF. 
2 �A4> «2» B;A4K49F, KFB BC9D4J<R A9 CDB6B8SF 
3 #D< CB?GK9A<< BFD<J4F9?PAB7B D9;G?PF4F4 CBE?9 ?R5B= <; BC9D4J<= CB-
69D>4 CD9>D4M49FES, >BA8G>FB@9FD 5D4>G9FES. 

 

 

 

�1.5 %D98EF64 CB69D>< 

 

 

 

%D98EF64 <;@9D9A<=, D94>F<6O, @4F9D<4?O, CD<@9AS9@O9 CD< CB69D>9, 
G>4;4AO 6 F45?<J9 �1.5.1. 

"45?<F4 �1.5.1 

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

!4<@9AB64A<9 < F<C BEAB6AB7B <?< 6ECB@B74F9?PAB7B ED98EF64 
CB69D><, B5B;A4K9A<9 ABD@4F<6AB7B 8B>G@9AF4, 

D97?4@9AF<DGRM97B F9IA<K9E><9 FD95B64A<S, @9FDB?B7<K9E><9 < 
(<?<) BEAB6AO9 F9IA<K9E><9 I4D4>F9D<EF<>< QF<I ED98EF6 

�1.7 �<7DB@9FD CE<IDB@9FD<K9E><= F<C4 ��&-1 

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

�1.7 �4DB@9FD-4A9DB<8 ��  -1  

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

�1.9.3 $45BK<= QF4?BA 6FBDB7B D4;DS84 2 >BA8G>FB@9FD ?45BD4FBDAO= 

��-%-1�, >?4EE FBKABEF< 0,25 
�1.9.3, 

�1.9.5 

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

�<4C4;BA <;@9D9A<= BF @<AGE 50 8B C?RE 300 ð%, 
CB7D9LABEFP <;@9D9A<S ± 0,05 ð%. 
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�DB8B?:9A<9 F45?<FK �1.5.1 

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

!4<@9AB64A<9 < F<C BEAB6AB7B <?< 6ECB@B74F9?PAB7B ED98EF64 
CB69D><, B5B;A4K9A<9 ABD@4F<6AB7B 8B>G@9AF4, 

D97?4@9AF<DGRM97B F9IA<K9E><9 FD95B64A<S, @9FDB?B7<K9E><9 < 
(<?<) BEAB6AO9 F9IA<K9E><9 I4D4>F9D<EF<>< QF<I ED98EF6 

�1.9.3  G?PF<@9FD J<HDB6B= �$$�-305 

�ECB?P;G9@O= CD989? <;@9D9A<S E<?O CBEFBSAAB7B FB>4 40 @�; 
BEAB6A4S 45EB?RFA4S CB7D9LABEFP <;@9D9A<S, @�: 
± (0,002) + 0,004), 
789 ) – <;@9D9AAB9 ;A4K9A<9 E<?O CBEFBSAAB7B FB>4, @�. 
�ECB?P;G9@O= CD989? <;@9D9A<S C9D9@9AAB7B A4CDS:9A<S 400 � 
(40-100) �J. 
"EAB6A4S 45EB?RFA4S CB7D9LABEFP <;@9D9A<S, � 

± (0,007) + 0,05), 
789 ) – <;@9D9AAB9 ;A4K9A<9 C9D9@9AAB7B A4CDS:9A<S, �. 

�1.9.3, 

�1.9.4 

 474;<A EBCDBF<6?9A<= $4831- 1, 
8<4C4;BA BF 0,1 8B 111111,1 "@, 
>?4EE FBKABEF< 0,02/210-6 

�1.9.5 &9D@BEF4F :<8>BEFAO= &�-&%-01/26 

�<4C4;BA D97G?<DB64A<S F9@C9D4FGDO BF 10 8B 100 ð%. 
#B7D9LABEFP CB889D:4A<S F9@C9D4FGDO A9 5B?99 ñ 0,1 ð%. 

�1.9.3 �9EO ?45BD4FBDAO9 Q?9>FDBAAO9 �1502 
�<4C4;BA 6;69L<64A<S BF 0,5 8B 1500 7. 
#B7D9LABEFP 6;69L<64A<S A9 5B?99 ± 30 @7 

�1.9.3 !4FD<= I?BD<EFO= �"%& 4233-77, I.K. 
�1.9.3 %F4>4A !-1-5000 �"%& 23932-90 

�1.9.3, 

�1.9.5 

�B84 8<EF<??<DB64AA4S �"%& 6709-72 

(G89?PA4S Q?9>FD<K9E>4S CDB6B8<@BEFP A9 5B?99 5 @>%@/E@) 
�1.9.3 !4EBE �-07012 %ole-Parmer, CDB<;6B8<F9?PABEFP 2,52 ?/@<A 
�1.9.3, 
�1.9.4 

#DB6B8A<> E EBCDBF<6?9A<9@ A9 5B?99 0,01 "@ 

 

# D < @ 9 K 4 A < S 
1 �BCGE>49FES CD<@9A9A<9 8DG7<I ED98EF6 <;@9D9A<=, A9 CD<6989AAOI 6 

C9D9KA9, AB B59EC9K<64RM<I BCD989?9A<9 @9FDB?B7<K9E><I I4D4>F9D<EF<> E 
A9B5IB8<@B= FBKABEFPR. 

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

3 �?S CB8>?RK9A<S > @474;<AG EBCDBF<6?9A<S @B:AB 6BECB?P;B64FPES 
>459?9@ <@<F4FBD4 ��-1102 �$56.20.000, >BFBDO= CBEF46?S9FES CB BF89?PAB= 
;4S6>9. 

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

 

 

 

�1.6 &D95B64A<S 59;BC4EABEF< 

 

 

 

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

�1.6.2 #D< CDB6989A<< CB69D>< EB5?R84RF CD46<?4 F9IA<>< 59;BC4EAB-
EF< CD< D45BF9 E I<@<K9E><@< D94>F<64@< CB �"%& 12.1.007-76 <               
�"%& 12.4.021-75. 

�1.6.3 � CB69D>9 >BA8G>FB@9FD4 8BCGE>49FES C9DEBA4?, <@9RM<= 8BCGE> 
> D45BF9 E Q?9>FDBGEF4AB6>4@< 8B 1000 �. 

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

�1.6.5 #B@9M9A<S, 6 >BFBDOI CDB6B8SF D45BFO E D4EF6BD4@<, 8B?:AO 
5OFP B5BDG8B64AO GEFDB=EF64@< CD<FBKAB-6OFS:AB= 69AF<?SJ<< < 6OFS:AO-
@< L>4H4@< 6 EBBF69FEF6<< E FD95B64A<S@< �"%& 12.1.004-91.  

�1.6.6  9EFB 8?S D45BFO E D4EF6BD4@< 8B?:AB 5OFP B59EC9K9AB CB86B-
8B@ CDBFBKAB= C<FP96B= 6B8O. 

�1.6.7 �ECB?P;B64AAO9 D4EF6BDO D4;D9L49FES E?<64FP FB?P>B 6 EC9J<-
4?PAB CB87BFB6?9AAGR CBEG8G E >DOL>4@<; E?<6 D4EF6BDB6 6 B5MGR >4A4?<;4-
J<BAAGR E9FP A9 8BCGE>49FES. 

 

 

 

�1.7 'E?B6<S CDB6989A<S CB69D>< 
 

 

 

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

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

9@ (220 ± 4,4) � ?<5B (36 ± 1) �. 

�1.7.2 �<5D4J<S, FDSE>4, G84DO, 6?<SRM<9 A4 D45BFG >BA8G>FB@9FD4, A9 
8BCGE>4RFES. 
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�1.8 #B87BFB6>4 > CB69D>9 
 

 

 

�1.8.1 #9D98 CDB6989A<9@ CB69D>< >BA8G>FB@9FD CB87BF46?<64RF > D4-
5BF9 6 EBBF69FEF6<< E C. 2.3 DG>B6B8EF64 CB Q>EC?G4F4J<<. 

�1.8.2 #DB69DSRF EBBF69FEF6<9 ;A4K9A<= Q?9>FDB?<F<K9E>B= CBEFBSAAB= 
<A8G>F<6AB7B 84FK<>4 Q?9>FD<K9E>B= CDB6B8<@BEF< InPro 7250 ST (6 84?PA9=-
L9@ – 84FK<> CDB6B8<@BEF<) < 5?B>4 84FK<>4 ��-1102/1 !�, E@-1, ;4A9E9AAB= 6 
C4@SFP >BA8G>FB@9FD4 < G>4;4AAB= 6 F45?<J9 2.5 C4ECBDF4. 

�1.8.3 'EF4A46?<64RF 6 EBBF69FEF6<< E C. 2.6 DG>B6B8EF64 CB Q>EC?G4F4-
J<<: 

 ;A4K9A<9 69DIA97B CD989?4 8<4C4;BA4 <;@9D9A<= '1# D46AO@                 
1000 @%@/E@; 

 ;A4K9A<S GEF46B>: 
MIN 2 0 @%@/E@; 
MAX 2 1000 @%@/E@. 

�1.8.4 %D98EF64 <;@9D9A<= < <ECOF4F9?PAB9 B5BDG8B64A<9 CB87BF46?<-
64RF > D45BF9 6 EBBF69FEF6<< E <I Q>EC?G4F4J<BAAB= 8B>G@9AF4J<9=. 

 

 

 

�1.9 #DB6989A<9 CB69D>< 

 

 

�1.9.1 �A9LA<= BE@BFD 
 

 

 

!4 CB69D>G CD98NS6?SRF C4ECBDF < DG>B6B8EF6B CB Q>EC?G4F4J<<. 
#D< CDB6989A<< 6A9LA97B BE@BFD4 >BA8G>FB@9FD4 CDB69DSRF: 
 BFEGFEF6<9 @9I4A<K9E><I CB6D9:89A<= 5?B>4 CD9B5D4;B64F9?PAB7B, 

84FK<>4 CDB6B8<@BEF< < 5?B>4 GE<?<F9?S, 5?B>4 84FK<>4 ��-1102/1; 

 J9?BEFABEFP D4;N9@B6, >ABCB>, EB98<A<F9?PAOI >459?9=; 
 EBEFBSA<9 ?4>B>D4EBKAOI CB>DOF<=, K9F>BEFP @4D><DB6><; 
 CD46<?PABEFP @4D><DB6><, 6 FB@ K<E?9 D97<EFD4J<BAAO= AB@9D 6 �BE-

G84DEF69AAB@ D99EFD9 ED98EF6 <;@9D9A<= < <AF9D64? @9:8G CB69D>4@<. 
�BA8G>FB@9FD, <@9RM<= 89H9>FO, ;4FDG8ASRM<9 Q>EC?G4F4J<R, > 84?P-

A9=L9= CB69D>9 A9 8BCGE>4RF. 
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�1.9.2 "CDB5B64A<9 
 

 

�1.9.2.1 #DB69D>4 HGA>J<BA<DB64A<S >BA8G>FB@9FD4 6 D4;?<KAOI D9:<-
@4I D45BFO 

 

 

 

#B8>?RK4RF 5?B> CD9B5D4;B64F9?PAO= > E9F< C9D9@9AAB7B FB>4 K4EFB-
FB= (50 ± 1) �J, A4CDS:9A<9@ (220 ± 4,4) � <?< (36 ± 1) � (6 ;46<E<@BEF< BF <E-
CB?A9A<S >BA8G>FB@9FD4). 

�>?RK4RF >BA8G>FB@9FD. 
#DB69DSRF D45BFBECBEB5ABEFP >ABCB> «��!��», « ��"�

 �!2 », «  »,        

« » < « ». 
$9;G?PF4F BC9D4J<< CB69D>< EK<F4RF G8B6?9F6BD<F9?PAO@, 9E?<: 
 CB8E69K<649FES E69FB6B= <A8<>4FBD «%�&0»; 
 CD< A4:4F<< >ABC>< «��!��» <;@9AS9FES D9:<@ <A8<>4J<< >4A4?B6 6 

;46<E<@BEF< BF >B?<K9EF64 CB8>?RK9AAOI >4A4?B6 (B8<A ?<5B 864); 
 CD< A4:4F<< >ABC>< « ��"�

 �!2 » >BA8G>FB@9FD C9D9IB8<F <; D9:<@4 <;-

@9D9A<= 6 D9:<@ >BAFDB?S < <;@9A9A<S C4D4@9FDB6 (6IB8 6 @9AR); 
 >ABC>B= « » BEGM9EF6?S9FES 6>?RK9A<9 < BF>?RK9A<9 CB8E69F>< 

Q>D4A4 <A8<>4FBD4; 
 >ABC>4@< « », « » BEGM9EF6?S9FES C9D9@9M9A<9 CB EFDB>4@ @9AR. 
 

 

 

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

 

 

#9D9IB8SF > CGA>FG Q>D4AAB7B @9AR  �!2 [�] [�] «#" � 
�"!&$.%'  /» >BA8G>FB@9FD4 < CDB69DSRF EBBF69FEF6<9 #" FB@G, >BFBDB9 
5O?B ;4H<>E<DB64AB CD< <ECOF4A<SI 6 J9?SI GF69D:89A<S F<C4 >BA8G>FB@9F-
D4. 

�?S QFB7B H<>E<DGRF <89AF<H<>4J<BAAB9 A4<@9AB64A<9 #", AB@9D4 
69DE<= < J<HDB6O9 <89AF<H<>4FBDO #". 

$9;G?PF4F BC9D4J<< CB69D>< EK<F4RF G8B6?9F6BD<F9?PAO@, 9E?< ;4H<>-
E<DB64AAO9 <89AF<H<>4J<BAAO9 84AAO9 EBBF69FEF6GRF F45?<J9 �1.9.1. 
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"45?<F4 �1.9.1 

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

2 8?S C?4FO <A8<>4J<< 1102I.430.02.00 

2 8?S C?4FO GE<?<F9?S 1102U.430.03.00 

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

2 8?S C?4FO <A8<>4J<< 02.00 

2 8?S C?4FO GE<?<F9?S 03.00 

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

2 8?S C?4FO <A8<>4J<< 0I67B10E6E 

2 8?S C?4FO GE<?<F9?S 0I3A06C3E5 

 

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

 

 

 

�1.9.3 "CD989?9A<9 BEAB6AB= 45EB?RFAB= CB7D9LABEF< >BA8G>FB@9FD4 
CD< <;@9D9A<< '1# CB <A8<>4FBDG < CB FB>B6B@G 6OIB8G. "CD989?9A<9 BFAB-
E<F9?PAB= CB7D9LABEF< BCD989?9A<S Q?9>FDB?<F<K9E>B= CBEFBSAAB= 84FK<>4 
CDB6B8<@BEF< < 5?B>4 84FK<>4 ��-1102/1. 

 

 

 

"CD989?9A<9 BEAB6AB= 45EB?RFAB= CB7D9LABEF< >BA8G>FB@9FD4 CD< <;-
@9D9A<< '1# CDB6B8SF CBQ?9@9AFAO@ @9FB8B@. 

 

 

�1.9.3.1 "CD989?9A<9 BFABE<F9?PAB= CB7D9LABEF< BCD989?9A<S Q?9>FDB-
?<F<K9E>B= CBEFBSAAB= 84FK<>4 CDB6B8<@BEF< < 5?B>4 84FK<>4 ��-1102/1 

 

 

�1.9.3.1.1 #B87BFB6>4 > <;@9D9A<S@ 

 

 

 

#D<7BF46?<64RF 4 8@3 1  6B8AB7B D4EF6BD4 NaCl (58,45 7 NaCl A4 1 8@3 

D4EF6BD4). 
%B5<D4RF GEF4AB6>G 6 EBBF69FEF6<< E D<EGA>B@ �1.9.1 8?S >BA8G>FB@9F-

D4 E 5?B>B@ 84FK<>4 ��-1102 ?<5B 6 EBBF69FEF6<< E D<EGA>B@ �1.9.2 8?S >BA-
8G>FB@9FD4 E 5?B>B@ 84FK<>4 ��-1102/1: 

– ;4?<64RF 6 EBEG8 6@9EF<@BEFPR A9 @9A99 3 8@3 1  D4EF6BD NaCl; 

– GEF4A46?<64RF 6 EBEG8 F9D@B@9FD ?45BD4FBDAO= Q?9>FDBAAO= �&-300; 
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 <EGAB> �1.9.1 

%BEG8 6@9EF<@BEFPR 

A9 @9A99 3 8@3 

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

$B;9F>4 
$%10&� 

�459?P EB98<A<F9?PAO= 

�1102.5 

�?B> 
GE<?<F9?S 

1F4?BAAO= >BA8G>FB@9FD 

!4EBE 

�A8G>F<6AO= 84FK<> Q?9>FD<K9E>B= 

CDB6B8<@BEF< InPro 7250 ST 

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

Q?9>FDBAAO= �&-300 

1  D4EF6BD NaCl 

 9L4?>4 
@47A<FA4S 

1?9>FDB?<F<K9E>4S 
SK9=>4 QF4?BAAB7B 
>BA8G>FB@9FD4 
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 <EGAB> �1.9.2 

1  D4EF6BD NaCl 

%BEG8 6@9EF<@BEFPR 

A9 @9A99 3 8@3 

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

Q?9>FDBAAO= �&-300 

�?B> 84FK<>4 
��-1102/1 

1F4?BAAO= >BA8G>FB@9FD 

 9L4?>4 
@47A<FA4S 

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

$B;9F>4 
$%10&� 

1?9>FDB?<F<K9E>4S 
SK9=>4 QF4?BAAB7B 
>BA8G>FB@9FD4 
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– CB7DG:4RF 6 EBEG8 84FK<> CDB6B8<@BEF< ?<5B 5?B> 84FK<>4 ��-1102/1, 

CD< QFB@ D4EEFBSA<9 BF 84FK<>4 CDB6B8<@BEF< ?<5B 5?B>4 84FK<>4 ��-1102/1 

8B EF9AB> < 8A4 EBEG84 8B?:AB 5OFP A9 @9A99 30 @@; 
– D4;@9M4RF 84FK<> CDB6B8<@BEF< ?<5B 5?B> 84FK<>4  ��-1102/1, Q?9>-

FDB?<F<K9E>GR SK9=>G QF4?BAAB7B >BA8G>FB@9FD4 < EBEG8 E D4EF6BDB@ NaCl 6 
B8<A4>B6OI F9@C9D4FGDAOI GE?B6<SI CD< F9@C9D4FGD9 (20 ñ 5) ð%. 

 

#B8EB98<ASRF 5?B> 84FK<>4 ��-1102 ?<5B 5?B> 84FK<>4 ��-1102/1 > 
D4;N9@G «��&+�� �» <?< «��&+�� �» 5?B>4 CD9B5D4;B64F9?PAB7B. 

�O89D:<64RF 84FK<> CDB6B8<@BEF< ?<5B 5?B> 84FK<>4 ��-1102/1 6 EB-
EG89 A9 @9A99 5 @<A. 

 

 

 

�1.9.3.1.2 �OCB?A9A<9 <;@9D9A<= 

 

 

 

�>?RK4RF A4EBE < GEF4A46?<64RF CDBFB> D4EF6BD4 NaCl K9D9; Q?9>FDB-
?<F<K9E>GR SK9=>G QF4?BAAB7B >BA8G>FB@9FD4. 

�>?RK4RF CB69DS9@O= >BA8G>FB@9FD. 
�>?RK4RF D9:<@ <;@9D9A<= '1#, A9 CD<6989AAB= > 25 °% («χ»). 
#9D9IB8SF 6 CB8@9AR «��&+��» → «#�$� �&$/» < GEF4A46?<64RF 6 

EFDB>9 «�"1((. #"#$��.» ;A4K9A<9 D46AB9 1.0000. 
�>?RK4RF QF4?BAAO= >BA8G>FB@9FD 6 D9:<@9 <;@9D9A<= '1#, A9 CD<-

6989AAB= > 25 °% («χ»). 
#B <EF9K9A<< 6D9@9A< GEF4AB6?9A<S D9:<@4 D45BFO >BA8G>FB@9FD4 "G 

(K9D9; 5 @<A) H<>E<DGRF GEF4AB6<6L<9ES ;A4K9A<S '1# D4EF6BD4 χM, @%@/E@, 
CB QF4?BAAB@G >BA8G>FB@9FDG < χ, @%@/E@, CB CB69DS9@B@G >BA8G>FB@9FDG. 

�;6?9>4RF 84FK<> CDB6B8<@BEF< ?<5B 5?B> 84FK<>4 ��-1102/1 <; EBEG84 
E D4EF6BDB@ NaCl, CDB@O64RF 97B CGF9@ @AB7B>D4FAB7B CB7DG:9A<S 6 8<EF<?-
?<DB64AAGR 6B8G, B5EGL<64RF. 

#B8>?RK4RF @474;<A EBCDBF<6?9A<= 6 EBBF69FEF6<< E D<EGA>B@ �1.9.3.  

#DB6B8A<>, CB8>?RK49@O= > >?9@@4@ @474;<A4 EBCDBF<6?9A<=, 8B?:9A 
<@9FP EBCDBF<6?9A<9 A9 5B?99 0,01 "@. 

 

П р и < е ч а = и е – �?S CB8>?RK9A<S > @474;<AG EBCDBF<6?9A<S @B:AB 
6BECB?P;B64FPES >459?9@ <@<F4FBD4 ��-1102 �$56.20.000, >BFBDO= CBEF46?S-
9FES CB BF89?PAB= ;4S6>9. 

 

#B85<D4S EBCDBF<6?9A<S, GEF4A46?<64RF CB>4;4A<S 5?B>4 CD9B5D4;B64-
F9?PAB7B, EBBF69FEF6GRM<9 CB>4;4A<S@ χ, @%@/E@, CB?GK9AAO@ CB D4EF6BDG. 
(<>E<DGRF CB8B5D4AAB9 EBCDBF<6?9A<9 R<@, "@. 
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4 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

 <EGAB> �1.9.3 

 

 

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

�459?P EB98<A<F9?PAO= 

�1102.5 

�A8G>F<6AO= 84FK<> Q?9>FD<K9E>B= 

CDB6B8<@BEF< InPro 7250 ST 

#DB6B8A<> 
(R f 0,01 "@) 

 474;<A EBCDBF<6?9A<= $4831- 1 
(<@<F4F<O #Э�) 

�?B> GE<?<F9?S $B;9F>4 
$%10&� 

� D4;N9@G «��&+�� �» 
<?< «��&+�� �» 5?B>4 
CD9B5D4;B64F9?PAB7B �?B> 84FK<>4 

��-1102/1 

#DB6B8A<> 
(R f 0,01 "@) 

 474;<A EBCDBF<6?9A<= $4831- 1 
(<@<F4F<O #Э�) 

$B;9F>4 
$%10&� 
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�;@9D9A<S CDB<;6B8SF FD< D4;4, >4:8O= D4; H<>E<DGS CB>4;4A<S >BA8G>-
FB@9FDB6 < CB8B5D4AAO9 EBCDBF<6?9A<S. 

#DB6B8SF 4A4?B7<KAO9 <;@9D9A<S 8?S 6FBDB7B 5?B>4 84FK<>4, 9E?< BA 
6IB8<F 6 >B@C?9>F >BA8G>FB@9FD4.  
 

 

 

�1.9.3.1.3 "5D45BF>4 D9;G?PF4FB6 
 

 

 

$4EEK<FO64RF Q?9>FDB?<F<K9E>GR CBEFBSAAGR 84FK<>4 CDB6B8<@BEF< 
?<5B 5?B>4 84FK<>4 ��-1102/1 <

�! , E@-1, 8?S >4:8B7B <; FD9I <;@9D9A<= CB 
HBD@G?9: 

3
10

<@M<
�

Rχ! 
 .        (�1.1) 

$4EEK<FO64RF ED98A99 4D<H@9F<K9E>B9 ;A4K9A<9 Q?9>FDB?<F<K9E>B= CB-
EFBSAAB= 84FK<>4 CDB6B8<@BEF< ?<5B 5?B>4 84FK<>4 ��-1102/1 <

�ED! , E@-1, CB 
D9;G?PF4F4@ FD9I <;@9D9A<=. 

$4EEK<FO64RF BFABE<F9?PAGR CB7D9LABEFP Q?9>FDB?<F<K9E>B= CBEFBSA-
AB= 84FK<>4 CDB6B8<@BEF< ?<5B 5?B>4 84FK<>4 ��-1102/1

�ô , %, CB HBD@G?9: 

%  100



�

�
<
�ED

� !
!!

δ ,    (�1.2) 

789 !�  ;A4K9A<9 Q?9>FDB?<F<K9E>B= CBEFBSAAB= 84FK<>4 CDB6B8<@BEF< 
?<5B 5?B>4 84FK<>4 ��-1102/1, 66989AAB9 6 C4@SFP >BA8G>FB@9FD4, E@-1. 

$9;G?PF4F CDB69D>< EK<F4RF G8B6?9F6BD<F9?PAO@, 9E?< 8?S >4:8B7B <; 
84FK<>B6 CDB6B8<@BEF< ?<5B 5?B>B6 84FK<>4 ��-1102/1 6OCB?AS9FES GE?B6<9: 

23 f ô� f 3. 
 

 

 

�1.9.3.2 "CD989?9A<9 BEAB6AB= 45EB?RFAB= CB7D9LABEF< >BA8G>FB@9FD4 
CD< <;@9D9A<< '1# CB <A8<>4FBDG. "CD989?9A<9 BEAB6AB= 45EB?RFAB= CB-
7D9LABEF< >BA8G>FB@9FD4 CD< <;@9D9A<< '1# CB FB>B6B@G 6OIB8G. 

 

 

�1.9.3.2.1 #B87BFB6>4 > <;@9D9A<S@ 
 

 

 

%B5<D4RF GEF4AB6>G 6 EBBF69FEF6<< E D<EGA>B@ �1.9.3. 
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#B8EB98<ASRF 5?B> 84FK<>4 ��-1102 ?<5B 5?B> 84FK<>4 ��-1102/1 > 
D4;N9@G «��&+�� �» <?< «��&+�� �» 5?B>4 CD9B5D4;B64F9?PAB7B. 

#B8EB98<ASRF @G?PF<@9FD �$$�-305 > D4;N9@G «&"�"�/� �/)"�, 
%��!�����*�3, RS-485» 5?B>4 CD9B5D4;B64F9?PAB7B 6 EBBF69FEF6<< E D<-
EGA>B@ �1.9.4. 

�>?RK4RF D9:<@ <;@9D9A<= '1#, A9 CD<6989AAB= > 25 °% («χ»). 
� D9:<@9 DGKAB= GEF4AB6>< F9@C9D4FGDO GEF4A46?<64RF ;A4K9A<9 F9@-

C9D4FGDO D46AB9 25 °%. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 <EGAB> �1.9.4 
 

 

 

�1.9.3.2.2 �OCB?A9A<9 <;@9D9A<= 
 

 
 

�A4K9A<S, GEF4A46?<649@O9 A4 @474;<A9 EBCDBF<6?9A<=, <@<F<DGRM9@ 
'1#, D4EK9FAO9 ;A4K9A<S '1# χF45?, @%@/E@, 6 FD9I FBK>4I 8<4C4;BA4 <;@9D9-
A<=, D4ECB?B:9AAOI A4 A4K4?PAB@ (20 % BF 8<4C4;BA4), ED98A9@ (50 % BF 8<4-
C4;BA4) < >BA9KAB@ (80 % BF 8<4C4;BA4) GK4EF>4I 8<4C4;BA4 <;@9D9A<=, G>4;4-
AO 6 F45?<J9 �1.9.2. 

"45?<F4 �1.9.2 

'K4EFB> 8<4C4;BA4 
<;@9D9A<= '1# 

&45?<KAB9 ;A4K9A<9  
χF45?, @%@/E@ 

!4K4?PAO= 99,8 

%D98A<= 494,3 

�BA9KAO= 988,6 

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

$B;9F>4 $%19&� 

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

�4A4? � 

5(+) 6(2) 

�4A4? � 

9(+) 6(–) 

 

3 

 

2 

 

1 

 

19 18 17 

7 

 

6 

 

5 

 

4 

 

16 15 14 13 

12 11 10 9 

 

8 

 

mA 

com m� $B;9F>4 
$%19&� 

 

 G?PF<@9FD 
�$$�-305 
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'EF4A46?<64RF A4 @474;<A9 EBCDBF<6?9A<=, <@<F<DGRM9@ '1#, ;A4K9-
A<S EBCDBF<6?9A<= R, "@, EBBF69FEF6GRM<9 χF45?, @%@/E@, < D4EEK<F4AAO9 CB 
HBD@G?9: 

F45?

�

χ
!

R

3
10

 ,         (�1.3) 

789 !� – ;A4K9A<9 Q?9>FDB?<F<K9E>B= CBEFBSAAB= 84FK<>4 CDB6B8<@BEF< 
?<5B 5?B>4 84FK<>4 ��-1102/1, 66989AAB9 6 C4@SFP >BA8G>FB@9FD4, E@–1. 

(<>E<DGRF CB>4;4A<S '1# χ, @%@/E@, 6 D9:<@9 <;@9D9A<= '1# 6 FD9I 
FBK>4I 8<4C4;BA4 <;@9D9A<= 8?S ;A4K9A<= EBCDBF<6?9A<= R, "@, GEF4A46?<64-
9@OI @474;<AB@ EBCDBF<6?9A<=. 

�?S >4:8B7B ;A4K9A<S '1# χ, @%@/E@, H<>E<DGRF 6OIB8AO9 FB>< 5?B>4 
CD9B5D4;B64F9?PAB7B 204

6ыхI  < 50
6KEI , @�, 6 8<4C4;BA4I BF 4 8B 20 @� < BF 0 8B           

5 @� EBBF69FEF69AAB. 
#DB6B8SF 4A4?B7<KAO9 <;@9D9A<S 8?S 6FBDB7B >4A4?4 5?B>4 CD9B5D4;B64-

F9?PAB7B. 
 

 

 

�1.9.3.2.3 "5D45BF>4 D9;G?PF4FB6  
 

 

 

$4EEK<FO64RF BFABE<F9?PAGR CB7D9LABEFP >4A4?4 � (>4A4?4 �) 5?B>4 
CD9B5D4;B64F9?PAB7B óô�� , %, 6 D9:<@9 <;@9D9A<= '1# 8?S 6E9I ;4H<>E<DB-
64AAOI CB>4;4A<= CB HBD@G?9: 

% 100



ó
óóô ó т45л

БП .        (�1.4) 

$4EEK<FO64RF ;A4K9A<S χ4-20 < χ0-5, @%@/E@, CD< <;@9D9A<< '1# CB FB>B-
6B@G 6OIB8G 8?S <;@9D9AAOI ;A4K9A<= 204

6KEI  < 50
6KEI , @�, CB HBD@G?4@: 

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

16
)4(

204

204

8<4C
6KE

χ
Iχ  

 ;        (�1.5) 

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

5

50

50

8<4C
6KE

χ
Iχ  

 ,         (�1.6) 

789 χ8<4C – ;4CDB7D4@@<DB64AAO= 8<4C4;BA <;@9D9A<= '1# CB FB>B6B@G 
6OIB8G, @%@/E@. 
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$4EEK<FO64RF BFABE<F9?PAGR CB7D9LABEFP >4A4?4 � (>4A4?4 �) 5?B>4 
CD9B5D4;B64F9?PAB7B CD< <;@9D9A<< '1# CB FB>B6B@G 6OIB8G óô 50 ;204 �� , %, 

8?S 6E9I ;4H<>E<DB64AAOI ;A4K9A<= 6OIB8AB7B FB>4 CB HBD@G?9: 

% 100
50 ;204

50 ;204

50 ;204








 ó

óó
ô ó F45?
�� .       (�1.7) 

 

 

 

�1.9.3.3 "CD989?9A<9 BEAB6AB= 45EB?RFAB= CB7D9LABEF< >BA8G>FB@9FD4 
CD< <;@9D9A<< '1#  

 

 

 

$4EEK<FO64RF @4>E<@4?PAB9 ;A4K9A<9 EG@@4DAB= BFABE<F9?PAB= CB-
7D9LABEF< >4A4?4 � (>4A4?4 �) >BA8G>FB@9FD4 CD< <;@9D9A<< '1# 

maxóô , %, 

CB <A8<>4FBDG CB HBD@G?9: 

ø ù��� ôôô ó
ó ñ

maxmax
,        (�1.8) 

789 
max

óô��  2 @4>E<@4?PAB9 ;A4K9A<9 BFABE<F9?PAB= CB7D9LABEF< 
5?B>4 CD9B5D4;B64F9?PAB7B >4A4?4 � (>4A4?4 �) CD< <;@9D9A<< '1# CB <A8<-
>4FBDG, BCD989?9AAB9 6 C. �1.9.3.2, %; 

�ô  2 ;A4K9A<9 BFABE<F9?PAB= CB7D9LABEF< Q?9>FDB?<F<K9E>B= CB-
EFBSAAB= 84FK<>4 CDB6B8<@BEF< ?<5B 5?B>4 84FK<>4 ��-1102/1, CB8>?RK9AAB-
7B > >4A4?G � (>4A4?G �), BCD989?9AAB9 6 C. �1.9.3.1, %. 

 

$4EEK<FO64RF ;A4K9A<9 BEAB6AB= 45EB?RFAB= CB7D9LABEF< >BA8G>FB-
@9FD4 CD< <;@9D9A<< '1# 

BEAó , @%@/E@, CB <A8<>4FBDG 8?S FBK9> E @4>E<-
@4?PAB= EG@@4DAB= BFABE<F9?PAB= CB7D9LABEFPR CB HBD@G?9: 

χ
 

δ
χ maxχ
BEA 

100
Δ ,         (�1.9) 

789 χ 2 <;@9D9AAB9 ;A4K9A<9 '1# 6 FBK>4I E @4>E<@4?PAB= EG@@4DAB= 
BFABE<F9?PAB= CB7D9LABEFPR, @%@/E@. 

$4EEK<FO64RF @4>E<@4?PAB9 ;A4K9A<9 EG@@4DAB= BFABE<F9?PAB= CB-
7D9LABEF< >BA8G>FB@9FD4 CD< <;@9D9A<< '1# 

max50 ;204 óô , %, CB FB>B6B@G 
6OIB8G CB HBD@G?9: 

ø ù��� ôôô ó
ó ñ  max50 ;204max50 ;204 ,   (�1.10) 

789 
max50;204

óô ��  2 @4>E<@4?PAB9 ;A4K9A<9 BFABE<F9?PAB= CB7D9LAB-
EF< 5?B>4 CD9B5D4;B64F9?PAB7B >4A4?4 � (>4A4?4 �) CD< <;@9D9A<< '1# CB FB-
>B6B@G 6OIB8G, BCD989?9AAB9 6 C. �1.9.3.2, %; 
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�ô  2 ;A4K9A<9 BFABE<F9?PAB= CB7D9LABEF< Q?9>FDB?<F<K9E>B= CB-
EFBSAAB= 84FK<>4 CDB6B8<@BEF< ?<5B 5?B>4 84FK<>4 ��-1102/1, CB8>?RK9AAB-
7B > >4A4?G � (>4A4?G �), BCD989?9AAB9 6 C. �1.9.3.1, %. 

 

$4EEK<FO64RF ;A4K9A<9 BEAB6AB= 45EB?RFAB= CB7D9LABEF< >BA8G>FB-
@9FD4 CD< <;@9D9A<< '1# 

50;204  BEAó , @%@/E@, CB FB>B6B@G 6OIB8G 8?S FBK9> 
E @4>E<@4?PAB= EG@@4DAB= BFABE<F9?PAB= CB7D9LABEFPR CB HBD@G?9: 

ó
ô

ó ó





 100

max50;204

50;204BEA .      (�1.11) 

$9;G?PF4F BCD989?9A<S BEAB6AB= 45EB?RFAB= CB7D9LABEF< >BA8G>FB@9F-
D4 CD< <;@9D9A<< '1# CB <A8<>4FBDG EK<F4RF G8B6?9F6BD<F9?PAO@, 9E?< 6O-
CB?AS9FES GE?B6<9: 

2 (1,0 + 0,04χ)  χBEA  1,0 + 0,04χ. 
$9;G?PF4F BCD989?9A<S BEAB6AB= 45EB?RFAB= CB7D9LABEF< >BA8G>FB@9F-

D4 CD< <;@9D9A<< '1# CB FB>B6B@G 6OIB8G EK<F4RF G8B6?9F6BD<F9?PAO@, 9E-
?< 6OCB?AS9FES GE?B6<9: 
2 [(1,0 + 0,002χ8<4C) + 0,04χ4-20; 0-5]  χBEA 4-20; 0-5  (1,0 + 0,002χ8<4C) + 0,04χ4-20; 0-5. 

 

 

 

�1.9.4 "CD989?9A<9 8BCB?A<F9?PAB= 45EB?RFAB= CB7D9LABEF< >BA8G>-
FB@9FD4 CD< <;@9D9A<< '1#, B5GE?B6?9AAB= <;@9A9A<9@ F9@C9D4FGDO 4A4?<-
;<DG9@B= ED98O 

 

 

�1.9.4.1 #B87BFB6>4 > <;@9D9A<S@ 

 

 

 

#B87BFB6>4 > <;@9D9A<S@ 4A4?B7<KA4 CD<6989AAB= 6 C. �1.9.3.2. 

 G?PF<@9FD �$$�-305 A9 <ECB?P;GRF. 
�>?RK4RF CB69DS9@O= >BA8G>FB@9FD. 
'EF4A46?<64RF 6 D9:<@9 DGKAB= GEF4AB6>< F9@C9D4FGDO ;A4K9A<9 F9@-

C9D4FGDO D46AB9 25,0 °%. 
� @9AR $�%&�"$ 6O5<D4RF EFDB>G NaCl. 
!4 @474;<A9 EBCDBF<6?9A<=, <@<F<DGRM9@ '1#, GEF4A46?<64RF ;A4K9-

A<9 EBCDBF<6?9A<S R, "@, EBBF69FEF6GRM99 ED98A9@G GK4EF>G 8<4C4;BA4 <;@9-
D9A<= '1#. 

 

 



85 
 

  

 

�1.9.4.2 #DB6989A<9 <;@9D9A<= 

 

 

 

�>?RK4RF D9:<@ <;@9D9A<= '1#, A9 CD<6989AAB= > 25 °% («χ»). 
(<>E<DGRF CB>4;4A<S CDB69DS9@B7B >BA8G>FB@9FD4 ó, @%@/E@. 
�>?RK4RF D9:<@ <;@9D9A<= '1#, CD<6989AAB= > 25 °% («χ25»). 
(<>E<DGRF CB>4;4A<S CDB69DS9@B7B >BA8G>FB@9FD4 ó25(t), @%@/E@. 
(<>E<DGRF 4A4?B7<KAO@ B5D4;B@ CB>4;4A<S ó25(t), @%@/E@, 8?S ;A4K9A<= 

F9@C9D4FGD 0 < 70 ð%, GEF4AB6?9AAOI 6 D9:<@9 DGKAB= GEF4AB6>< F9@C9D4FGDO. 
 

 

 

�1.9.4.3 "5D45BF>4 D9;G?PF4FB6 
 

 

 

$4EEK<FO64RF ;A4K9A<9 '1#, CD<6989AAB= > 25 °%, ó25D4EG(t), @%@/E@, 8?S 
F9@C9D4FGD 0, 25 < 70 ð% CB HBD@G?9: 

)25(1
)(25 


t�
tD4EG

óó ,       (�1.12) 

789 � = 0,020 °%-1  >BQHH<J<9AF ?<A9=AB= F9D@B>B@C9AE4J<<; 
t  ;89EP < 84?99 – <@<F<DG9@B9 ;A4K9A<9 F9@C9D4FGDO 4A4?<;<DG-

9@B= ED98O (0, 25 < 70 ð%). 
 

$4EEK<FO64RF 8BCB?A<F9?PAGR 45EB?RFAGR CB7D9LABEFP >4A4?4 � (>4-
A4?4 �) >BA8G>FB@9FD4 CD< <;@9D9A<< '1#, 

8BCó , @%@/E@, CD< <;@9A9A<< 
F9@C9D4FGDO 4A4?<;<DG9@B= ED98O 6 8<4C4;BA9 BF 0 8B C?RE 70 ð% CB HBD@G?9: 

)(010)()(Δ 252525 t,tt D4EG8BC óóóó  ,      (�1.13) 

789 0,01χ25(t) − @4>E<@4?PA4S CB7D9LABEFP CD< <;@9D9A<< '1#, B5G-
E?B6?9AA4S CB7D9LABEFPR BCD989?9A<S EBCDBF<6?9A<S F9D@B84FK<>4, @%@/E@. 

 

$9;G?PF4F BCD989?9A<S 8BCB?A<F9?PAB= 45EB?RFAB= CB7D9LABEF< >4A4?4 
� (>4A4?4 �) >BA8G>FB@9FD4 CD< <;@9D9A<< '1#, B5GE?B6?9AAB= <;@9A9A<9@ 
F9@C9D4FGDO 4A4?<;<DG9@B= ED98O, EK<F4RF G8B6?9F6BD<F9?PAO@, 9E?< 6O-
CB?AS9FES GE?B6<9: 

2 0,04χ25(t) f Δχ8BC f 0,04χ25(t). 
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�1.9.5 "CD989?9A<9 BEAB6AB= 45EB?RFAB= CB7D9LABEF< >BA8G>FB@9FD4 
CD< <;@9D9A<< F9@C9D4FGDO 4A4?<;<DG9@B= ED98O 

 

 

�1.9.5.1 #B87BFB6>4 > <;@9D9A<S@ 

 

 

 

%B5<D4RF GEF4AB6>G 6 EBBF69FEF6<< E D<EGA>B@ �1.9.5 8?S >BA8G>FB@9F-
D4 E 5?B>B@ 84FK<>4 ��-1102 ?<5B 6 EBBF69FEF6<< E D<EGA>B@ �1.9.6 8?S >BA-
8G>FB@9FD4 E 5?B>B@ 84FK<>4 ��-1102/1. 

#B8EB98<ASRF 5?B> 84FK<>4 ��-1102 ?<5B 5?B> 84FK<>4 ��-1102/1 > 
D4;N9@G «��&+�� �» <?< «��&+�� �» 5?B>4 CD9B5D4;B64F9?PAB7B. 

�4?<64RF 6 F9D@BEF4F 8<EF<??<DB64AAGR 6B8G. 
'EF4A46?<64RF 84FK<> CDB6B8<@BEF<, 5?B> 84FK<>4 ��-1102/1 < F9D@B-

@9FD ?45BD4FBDAO= Q?9>FDBAAO= �&-300 6 F9D@BEF4F. 
�>?RK4RF F9D@BEF4F. 
% CB@BMPR F9D@BEF4F4 8B6B8SF F9@C9D4FGDG 6B8O 8B ;A4K9A<S                   

(25,0 ± 1,0) ð% < CB889D:<64RF 99 E BF>?BA9A<9@ BF GEF4AB6<6L97BES ;A4K9A<S 
± 0,2 °%. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 <EGAB> �1.9.5 

 

&9D@BEF4F 
:<8>BEFAO= 

�A8G>F<6AO= 84FK<> Q?9>FD<K9E>B= 

CDB6B8<@BEF< InPro 7250 ST 

�B84 
8<EF<??<DB64AA4S 

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

Q?9>FDBAAO= �&-300 

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

$B;9F>4 
$%10&� 

�459?P EB98<A<F9?PAO= 

�1102.5 

�?B> 
GE<?<F9?S 
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 <EGAB> �1.9.6 

 

 

 

�1.9.5.2 �OCB?A9A<9 <;@9D9A<= 

 

 

 

(<>E<DGRF GEF4AB6<6L<9ES CB>4;4A<S >BA8G>FB@9FD4 CB F9@C9D4FGD9 
t<;@, ðC, 4 F4>:9 CB>4;4A<S F9D@B@9FD4 �&-300 tM, ðC. 

#DB6B8SF 4A4?B7<KAO9 <;@9D9A<S 8?S 6FBDB7B >4A4?4, 9E?< 6 >B@C?9>F 
>BA8G>FB@9FD4 6IB8SF 864 84FK<>4 CDB6B8<@BEF< ?<5B 864 5?B>4 84FK<>4               
��-1102/1. 

 

 

 

�1.9.5.3 "5D45BF>4 D9;G?PF4FB6 
 

 

 

$9;G?PF4F CDB69D>< EK<F4RF G8B6?9F6BD<F9?PAO@, 9E?< 8?S >4:8B= GEF4-
AB6?9AAB= F9@C9D4FGDO 6OCB?AS9FES GE?B6<9: 

2 0,5 f t<;@ 2 tM f 0,5. 

&9D@BEF4F 
:<8>BEFAO= 

�?B> 84FK<>4 
��-1102/1 

�B84 
8<EF<??<DB64AA4S 

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

Q?9>FDBAAO= �&-300 

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

$B;9F>4 
$%10&� 
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�1.10 "HBD@?9A<9 D9;G?PF4FB6 CB69D>< 

 

 

 

�1.10.1 $9;G?PF4FO CB69D>< BHBD@?SRF 6 6<89 CDBFB>B?4 CDB<;6B?PAB= 
HBD@O. 

�1.10.2 #B?B:<F9?PAO9 D9;G?PF4FO CB69D>< G8BEFB69DSRF E6<89F9?P-
EF6B@ B CB69D>9 < (<?<) ;4C<EPR 6 C4ECBDF9 A4 >BA8G>FB@9FD < ;A4>B@ CB69D>< 
6 EBBF69FEF6<< E #D<>4;B@  <ACDB@FBD74 $BEE<< BF 02 <R?S 2015 7. № 1815. 
�A4> CB69D>< A4ABE<FES A4 E6<89F9?PEF6B B CB69D>9 < (<?<) C4ECBDF, < A4 5?B> 
CD9B5D4;B64F9?PAO=. 

�1.10.3 �E?< CB D9;G?PF4F4@ CB69D>< >BA8G>FB@9FD CD<;A4RF A9CD<7B8-
AO@ > CD<@9A9A<R, E6<89F9?PEF6B B CB69D>9 4AAG?<DGRF < 6OC<EO64RF <;69-
M9A<9 B A9CD<7B8ABEF< > CD<@9A9A<R 6 EBBF69FEF6<< E #D<>4;B@  <ACDB@-
FBD74 $BEE<< BF 02 <R?S 2015 7. № 1815.  
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#$��"��!�� � 
(D9>B@9A8G9@B9) 

�$�(��� ����%� "%&� #"#$��"+!"�" �"1((�*��!&�  
 

 

 

�D4H<>< ;46<E<@BEF< CBCD46BKAB7B >BQHH<J<9AF4 f BF D4EEFBSA<S BF 
84FK<>4 CDB6B8<@BEF< 8B EF9AB> FDG5O ?<5B EBEG84 4, @@, < BF @4F9D<4?4 FDG-
5O ?<5B EBEG84 CD<6989AO A4 D<EGA>9 �.1. 

 

 

 
 

 <EGAB> �.1 

 

 

1 – �D4H<> 8?S FDG5O ?<5B EBEG84 <; @9F4??4. 
2 – �D4H<> 8?S FDG5O ?<5B EBEG84 <; 8<Q?9>FD<>4. 
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#$��"��!�� � 
(B5O;4F9?LAB9) 

����%� "%&0 '1# 1  $�%&�"$� NaCl "& &� #�$�&'$/ 

 

 

 

"45?<F4 �.1 

t, °% χ, @%@/E@ t, °% χ, @%@/E@ 

15,0 68,669 23,0 82,403 

15,5 69,528 23,5 83,261 

16,0 70,386 24,0 84,120 

16,5 71,244 24,5 84,978 

17,0 72,103 25,0 85,836 

17,5 72,961 25,5 86,695 

18,0 73,819 26,0 87,553 

18,5 74,678 26,5 88,412 

19,0 75,536 27,0 89,270 

19,5 76,394 27,5 90,128 

20,0 77,253 28,0 90,987 

20,5 78,111 28,5 91,845 

21,0 78,970 29,0 92,703 

21,5 79,828 29,5 93,562 

22,0 80,686 30,0 94,420 

22,5 81,545   
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#$��"��!�� � 
(B5O;4F9?LAB9) 

%""&!",�!��  ���'  "�3$!"� �"!*�!&$�*���, 
 �%%"�"� �"!*�!&$�*��� �  �%%"�"� �"��� $�%&�"$�!!"�" 

� �"�� ��-�%&�� 

"45?<F4 �.1 

$4EF6BD  B?SDA4S  
>BAJ9AFD4J<S, @B?P/8@3 

 4EEB64S 
>BAJ9AFD4J<S, 7/8@3 

 4EEB64S 8B?S 
(>BAJ9AFD4J<S), % 

NaCl 

0,1 5,844 0,582 

0,2 11,688 1,162 

0,3 17,532 1,736 

0,5 29,22 2,871 

1 58,44 5,629 

2 116,88 10,852 

3 175,32 15,750 

NaOH 

0,1 4 0,401 

0,2 8 0,795 

0,3 12 1,187 

0,5 20 1,960 

1 40 3,841 

2 80 7,406 

3 120 10,743 

HNO3 

0,1 6,301 0,630 

0,2 12,602 1,254 

0,3 18,903 1,874 

0,5 31,505 3,103 

1 63,01 6,106 

2 126,02 11,828 

3 189,03 17,188 

H2SO4 

0,1 9,808 0,976 

0,2 19,616 1,940 

0,3 29,424 2,892 

0,5 49,04 4,761 

1 98,08 9,245 

2 196,16 17,507 

HCl 

0,1 3,6 0,361 

0,2 7,2 0,720 

0,3 10,8 1,08 

0,5 18,0 1,79 

1 36,0 3,54 

2 72 6,97 

3 108 10,30 
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#$��"��!�� � 
(ECD46BGAB9) 

%)� � $�%#"�"��!�3 �"!&��&!/) '%&$"�%&� 

!� #��&� ��"�� '%���&��3 

 

 

 

%I9@4 D4ECB?B:9A<S >BAF4>FAOI GEFDB=EF6 A4 C?4F9 5?B>4 GE<?<F9?S 
8?S EB98<A9A<S 84FK<>4 CDB6B8<@BEF< CD<6989A4 A4 D<EGA>9 �.1. 

�8D9E4 CB8>?RK9A<= – 6 EBBF69FEF6<< E F45?<J9= �.1. 

"45?<F4 �.1 

№ �'-1102 #B;<J<BAAB9 
B5B;A4K9A<9 �BAF. *9CP *69F 

441-530, 

556-560 

)1 1 rcv hi +9DAO= 
2 rcv lo �D4EAO= 
3 AGND 2 

)2 1 RTD 2 �9?9AO= 
2 RTD sence �9?O=/E9DO= 
3 RTD + 2 

)8 1 Q>D4A �9?FB-;9?9AO= 
2 send lo �BD<KA96O= 

3 send hi %<A<= 

E 531 

(>DB@9 556-560) 

)1 1 rcv hi +9DAO= 
2 rcv lo �D4EAO= 
3 AGND 2 

)2 1 RTD + �9?O= 
2 RTD sence %9DO= 
3 RTD – �9?9AO= 

)6 1 send lo  �BD<KA96O=  
2 send hi %<A<= 
3 Q>D4A  �9?FB-;9?9AO= 
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4) �#-1102 №№ 441-530, 556-560 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5) �#-1102 E № 531 (>DB@9 №№ 556-560) 

 

 <EGAB> �.1 – !E9@4 D4ECB?B:9A<O >BAF4>FAKE GEFDB=EF6 A4 C?4F9 5?B>4 
GE<?<F9?O 6 ;46<E<@BEF< BF ;46B8E>B7B AB@9D4 

 

 

 

 

 

 

 

 

 

 

��&+�� �/)"� 

X8 

 1   2   3 

X1 

3   2   1 

X2 

3   2   1 

��&+�� �/)"� 

X6 

 1   2   3 

X1 

3   2   1 

X2 

3   2   1 
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#$��"��!�� � 
(ECD46BGAB9) 

 

#$"&"�"� "� �!� % �!�,!�  '%&$"�%&�"  
#" *�($"�" ' �!&�$(��%' MODBUS RTU 

 

 

 

�.1 %FDG>FGD4 B5@9A4 EBBF69FEF6G9F 8B>G@9AFG «MODBUS 
APPLICATION PROTOCOL SPECIFICATION V1.1b3» BF 26.04.2012, 6OCG-
M9AAB@G A9>B@@9DK9E>B= BD74A<;4J<9= "Modbus Organization, Inc.", 
Massachusetts, USA (E@. http://www.modbus.org). 

�.2 $94?<;B64AA4S D4;AB6<8ABEFP CDBFB>B?4: MODBUS RTU (54=FO C4-
>9FB6 C9D984RFES «>4> 9EFP» 59; 8BCB?A<F9?PAB= >B8<DB6><). 

�.3 (<;<K9E><= <AF9DH9=E: RS-485. �BCGEF<@O9 A4EFDB=>< COM/UART-

CBDFB6 CD<6989AO A<:9. 
 

�BCGEF<@O9 
E>BDBEF< B5@9A4 

1200, 2400, 4800, 9600, 

19200,38400,57600, 115200 5<F/E 
%F4DFB6OI 5<F 1 

�<F 84AAOI 8 

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

 

�.4 "5@9A 84AAO@< CDB<;6B8<FES 6 D9:<@9 ;4CDBE-BF69F. �4CDBE 6E9784 
CDB<;6B8<FES @4EF9DB@ L<AO. 

 
П р и < е ч а = и я: 
– 6E9 98<A<JO 84AAOI D4ECB?474RFES 6 C4@SF< A4K<A4S E GE?B6AB7B AG-

?96B7B 48D9E4 CB EI9@9 littlte-endian E <ECB?P;B64A<9@ 54=FB6B= 48D9E4J<<. 
– @?48L<= 54=F 98<A<JO 84AAOI 6E9784 D4ECB?4749FES CB KёFAB@G 48D9EG. 
– A4 FG :9 E4@GR B5?4EFP C4@SF< «A4>?48O649FES» 48D9EAB9 CDBEFD4A-

EF6B ModBus «D97<EFDB6» D4;@9DB@ 2 54=F4 >4:8O=. #D< QFB@ 9E?< 48D9E «D9-
7<EFD4» D469A 1, FB QFB EBBF69FEF6G9F 54=FB6B@G 48D9EG 2 < F.8. 

– A9<ECB?P;G9@O9 EF4DL<9 54=FO 98<A<JO 84AAOI 6E9784 D46AO 0. 
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#$��"��!�� � 
(ECD46BGAB9) 

#�$�+�!0 #$�!3&/) %"�$�-�!�� 

 

 

 

'1#  G89?PA4S Q?9>FD<K9E>4S CDB6B8<@BEFP. 
χ  <;@9D9AAB9 ;A4K9A<9 '1#, @%@/E@. 
%  <;@9D9AAB9 ;A4K9A<9 @4EEB6B= 8B?< D4EF6BD9AAOI 69M9EF6 6 6B89, %. 
 

 

 

 


