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���: GZ0000297059 

�><?4>F=O= <7<5D<F5?L LAQUAtwin 

$G>>6>4EF6> ?> M>E??G4F4F<< 

•  pH <5FD: B-71x 
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� 44==>< >D4F>>< DG>>6>4EF65 ?> M>E??G4F4F<< >?<E4=O >E=>6=O5 

>?5D4F<< ?D<5>D4. �>?55 ?>4D>5=4O <=D>D<4F<O E>45D6<FEO 6 

E>>F65FEF6GNM<E 7?464E =<65. 

 

1) �>?NG5=<5 

�?O 6>?NG5=<O <7<5D<F5?O =464FL =4 >=>?>G ON/OFF (�>?/�O>?), G45D6<64FL 6 F5G5=<5 

5>?55 2 E5>G=4. 

 

 

2) �4?<5D>6>4:  
 

�?O ?>?GG5=<O F>G=OE <7<5D5=<= 6O?>?=OFL >4?<5D>6>G =5 D565 >4=>7> D474 6 45=L. 

 

   �4?<FL EF4=44DF=O= D4EF6>D ?D< pH 7 

 

 

 

 

 

�464FL < G45D6<64FL >=>?>G CAL (�4?<5D>6>4) 6 F5G5=<5 5>?55 2 E5>G=4. 

�4?<5D>6>4 EG<F45FEO 7465DL5==>= ?>E?5 F>7>, >4> =4 M>D4=5 747>DOFEO <=4<>4F>DO        

        <       . 

 

 

 

�D><OFL 44FG<> 6>4>=.     

 

 

 

 

'F>5O ?5D5=F< 6 D56<< <7<5D5=<=, 

=464FL >=>?>G MEAS (�7<5D5=<5). 

�D4F>>5 DG>>6>4EF6> 

?> M>E??G4F4F<< 

�4>DOFL >DOL>G 

74M<F=>7> M>D4=4. 
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3) �7<5D5=<5 

 

�>546<FL =5E>>?L>> >4?5?L >5D47F4.    �4>DOFL >DOL>G 74M<F=>7> M>D4=4. 

 

 

 

 

 

 

 

 

�7<5D5=<5 EG<F45FEO 7465DL5==O< ?>E?5 F>7>, >4> 747>D<FEO <=4<>4F>D       . �464FL 

>=>?>G MEAS (�7<5D5=<5), GF>5O 74D<>E<D>64FL ?>?GG5==>5 7=4G5=<5. 

 

 

 

 

 

 

 

 

4) �>E?5 <E?>?L7>64=<O 

�D><OFL 44FG<> 6>4>=, 74F5< 6O>?NG<FL ?<F4=<5. 

�5D54 ED4=5=<5< 74>DOFL >DOL>G 74M<F=>7> M>D4=4. 

�><5M4FL ?D<5>D =4 ED4=5=<5 <>6=> F>?L>>  

?D< >FEGFEF6<< 6?47< =4 44FG<>5. 

 

 

 

�D54GE<>FD5=O E?54GNM<5 <7<5=O5<O5 =4EFD>=><. 

 

- $56<< >4?<5D>6>< (F>?L>> 4?O <>45?5= B-712 < B-713) 

- F<DD>6>= 4<E??5= (F>?L>> 4?O <>45?5= B-712 < B-713) 

- �F>5D465=<5 F5<?5D4FGDO/=4?DO65=<O 44FG<>4 

 

 

 

�?O ?>?GG5=<O F>G=OE <7<5D5=<= D5>><5=4G5FEO 6O?>?=OFL 

>4?<5D>6>G ?> 46G< F>G>4<. �D5464D<F5?L=>5 ?D><O64=<5 

44FG<>4 >5D47F>< E>45=EF6G5F F>G=>EF< <7<5D5=<=. 
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�6545=<5 

� 44==>< DG>>6>4EF65 >?<E4=O ?D<=F<?O D45>FO ������&���� pH <5FD �-71x. �?O 74D4=F<< 
?D46<?L=>7> < 557>?4E=>7> <E?>?L7>64=<O ?D<5>D4 >5O74F5?L=> ?D>G<F4FL 44==>5 DG>>6>4EF6> 
?5D54 <E?>?L7>64=<5<. %D4=<FL DG>>6>4EF6> 6 557>?4E=>< ?57>>4>EFG?=>< <5EF5. 

&5E=<G5E><5 E4D4>F5D<EF<>< <745?<O, 57> 6=5L=<= 6<4 < E>45D64=<5 44==>7> DG>>6>4EF64 
<>7GF 5OFL <7<5=5=O 557 ?D5464D<F5?L=>7> G654><?5=<O. 
 

�4D4=F<O < >F65FEF65==>EFL 

HORIBA, Ltd. 445F 74D4=F<N =4 >FEGFEF6<5 45D5>F>6 6 <4F5D<4?4E < <77>F>6?5=<< <745?<O < 
E>7?4L45FEO 6O?>?=<FL 55E??4F=O= D5<>=F <?< 74<5=G, ?> GE<>FD5=<N >><?4=<< HORIBA, Ltd., 
?N5>7> 45D5>F=>7> <?< ?>6D5645==>7> ?> ?D<G<=4<, 74 >>F>DO5 >F65FEF65==4 >><?4=<O 
HORIBA, Ltd., <745?<O 6 F5G5=<5 1 (>4=>7>) 7>44 E <><5=F4 4>EF46><, 5E?< <=>5 =5 5G45F 
>7>6>D5=> 6 ?<EL<5==>= D>D<5. � ?N5>< <7 >?<E4==OE =<65 E?GG456 =<>4><5 74D4=F<==O5 
>5O74F5?LEF64, G>474==O5 6 =4EF>OM5< 4>>G<5=F5, =5 ?D>4?564NFEO; 

•  �N5O5 =5<E?D46=>EF< <?< ?>6D5645=<O, E6O74==O5 E =5?D46<?L=>= M>E??G4F4F<5= 

•  �N5O5 =5<E?D46=>EF<, E6O74==O5 E 6O?>?=5=<5< D5<>=F4 <?< 6=5E5=<5< <>4<D<>4F<= 
?<F><, =5 46F>D<7>64==O< >><?4=<5= HORIBA, Ltd 4?O 6O?>?=5=<O ?>4>5=OE D45>F 

•  �N5O5 =5<E?D46=>EF< <?< ?>6D5645=<O, E6O74==O5 E <E?>?L7>64=<5< ?D<5>D4 6 
GE?>6<OE, =5 G>474==OE 6 44==>< DG>>6>4EF65 

•  �N5O5 =5<E?D46=>EF< <?< ?>6D5645=<O, E6O74==O5 E =4DGL5=<5< <=EFDG>F<=, 
E>45D64M<EEO 6 44==>< DG>>6>4EF65, <?< M>E??G4F4F<5= E?>E>5><, =5 >?<E4==>< 6 
=4EF>OM5< DG>>6>4EF65 

•  �N5O5 =5<E?D46=>EF< <?< ?>6D5645=<O, E6O74==O5 E ?D<G<=>= <?< ?D<G<=4<<, 
>>F>DO5 =5 746<EOF >F >><?4=<< HORIBA, Ltd., =4?D<<5D, E ?D<D>4=O<< >4F4EFD>D4<< 

•  �N5>5 GEG4L5=<5 6=5L=57> 6<44, E6O74==>7> E >>DD>7<5=, D646G<=>= < F.4. 

•  �4<5=4 D4EE>4=OE <4F5D<4?>6, =4?D<<5D, 44FG<>4 < EF4=44DF=OE D4EF6>D>6 
 
HORIBA, LTD. �� ��%�& �&��&%&�����%&� �� '-�$�, �/�����/� ���%�$����%&,. ������/, 
'�������� ����/% ��� �.�/�� �$'���� %��%����� �%���,������/ ������/. 
 

&>64D=O5 7=4>< 

�4> ?D46<?>, =4764=<O >><?4=<< < F>D7>6OE <4D>> O6?ONFEO ?<5> 74D57<EFD<D>64==O<< 
F>64D=O<< 7=4>4<<, ?<5> F>64D=O<< 7=4>4<< E>>F65FEF6GNM<E >><?4=<=. � 44==>< 
DG>>6>4EF65 <>7GF >?GE>4FLEO E<<6>?O (R) < (TM). 
 

�D46>6>5 D57G?<D>64=<5 
 

%>>F65FEF6<5 4<D5>F<64< 

�4==>5 >5>DG4>64=<5 E>>F65FEF6G5F E?54GNM<< 4<D5>F<64< < EF4=44DF4<: 
 

�<D5>F<6O:  �<D5>F<64 ?> M?5>FD><47=<F=>= E>6<5EF<<>EF< 2004/108/EC 
%F4=44DFO: �<D5>F<64 ?> M?5>FD><47=<F=>= E>6<5EF<<>EF< EN61326-1:2006 

�?4EE B, 
�>DF4F<6=>5 >>=FD>?L=>-<7<5D<F5?L=>5 >5>DG4>64=<5 
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%6545=<O >5 GF<?<74F<< M?5>FD<G5E>>7> < M?5>FD>==>7> >5>DG4>64=<O 

< GF<?<74F<< 54F4D5= < 4>>G<G?OF>D>6 

�5D5G5D>=GF>5 <7>5D465=<5 <GE>D=>7> >>=F5==5D4 E G5DF>G>>= ?>4 GE?>6=O< >5>7=4G5=<5< 
=4 <745?<< <?< E>?D>6>4<F5?L=OE 4>>G<5=F4E G>47O645F =4 =4?<G<5 E?5F<4?L=OE FD55>64=<= > 
>5D4M5=<N, E5>DG < ?5D5D45>F>5 >FE>4>6 M?5>FD<G5E>>7> <?< M?5>FD>==>7> >5>DG4>64=<O 
(�<D5>F<64 �% >5 >FE>44E M?5>FD<G5E>>7> < M?5>FD>==>7> >5>DG4>64=<O) 6 E>>F65FEF6<< E 
�<D5>F<6>= 2002/96/EC </<?< >FE>4>6 54F4D5= < 4>>G<G?OF>D>6 6 E>>F65FEF6<< E �<D5>F<6>= 
2006/66/EC 6 �6D>?5=E>>< %>N75. 
�5>7=4G5=<5 <>65F 5OFL =4=5E5=> E >4=<< <7 E<<<G5E><E >5>7=4G5=<=, ?D<6545==OE =<65. � 
44==>< E?GG45 MF> G4>6?5F6>DO5F FD55>64=<O< �<D5>F<6O 2006/66/EC 4?O E<<<G5E><E 
>5N5>F>6. �4?D5M45FEO GF<?<7<D>64FL 44==>5 <745?<5 >4> >5OG=O5 =5E>DF<D>64==O5 5OF>6O5 
>FE>4O. �D46<?L=4O GF<?<74F<O >FE>4>6 M?5>FD<G5E>>7> < M?5>FD>==>7> >5>DG4>64=<O, 54F4D5= 
< 4>>G<G?OF>D>6 6=>E<F 6>?44 6 E>>D4M5=<5 D4EF>G<F5?L=>7> ?>FD55?5=<O ?D<D>4=OE D5EGDE>6, 
74M<FG 74>D>6LO ?N45= < >>DG64NM5= ED54O >F 6>7<>6=>7> =574F<6=>7> 6>745=EF6<O 
E>45D64M<EEO 6 <745?<OE 6D54=OE 65M5EF6. 
�4 <=D>D<4F<5= ?> ?D<<5=<<O< <5F>44< GF<?<74F<< >5D4M4FLEO > ?>EF46M<>G. 
 
 
 
 
 
 
 
 
 
 
 
�D46<?4 $545D4?L=>7> 475=FEF64 ?> E6O7< 

�N5O5 <7<5=5=<O <?< <>4<D<>4F<<, ?DO<> =5 GF65D645==O5 EF>D>=>=, >F65FEF65==>= 74 
E>5?N45=<5 =>D<4F<6>6, ?<L4NF ?>?L7>64F5?O ?D464 M>E??G4F<D>64FL >5>DG4>64=<5. 
 
 
 

 

�$��'�$������� 

�4==>5 >5>DG4>64=<5 ?D>L?> <E?OF4=<5 =4 E>>F65FEF6<5 >7D4=<G5=<O<, ?D<<5=<<O< > 
F<DD>6O< GEFD>=EF64< �?4EE4 �, 6 E>>F65FEF6<< E G4EFLN 15 ?D46<? $545D4?L=>7> 475=FEF64 ?> 
E6O7<. �4==O5 >7D4=<G5=<O ?D54=47=4G5=O 4?O >55E?5G5=<O =44?564M5= 74M<FO >F ?><5E ?D< 
>><<5DG5E>>= M>E??G4F4F<< >5>DG4>64=<O. �4==>5 >5>DG4>64=<5 E>7445F, <E?>?L7G5F < <>65F 
<7?GG4FL D44<>G4EF>F=GN M=5D7<N, 4 ?D< GEF4=>6>5 <?< <E?>?L7>64=<< E =4DGL5=<5< 
<=EFDG>F<=, >?<E4==OE 6 44==>< DG>>6>4EF65, <>65F 6O7O64FL D44<>?><5E<. 
�E?>?L7>64=<5 44==>7> >5>DG4>64=<O 6 6<?OE >64DF4?4E <>65F 6O764FL ?><5E<; 6 F4>>< E?GG45 
?>?L7>64F5?L 4>?65= 5G45F GEFD4=<FL <E 74 E6>= EG5F. 
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%>45D64=<5 

 
 

1 �6545=<5 ................................................................................................................................ 7 

1.1 �><??5>F ?>EF46>< ................................................................................................................... 7 

1.2 $4EE>4=O5 <4F5D<4?O (?D>44NFEO >F45?L=>)....................................................................... 7 

2 �4764=<5 < DG=>F<< 45F4?< .................................................................................................. 8 

3 �5DO ?D54>EF>D>6=>EF< ?D< M>E??G4F4F<< ......................................................................... 9 

4 �E=>6=O5 ?D<=F<?O <E?>?L7>64=<O .................................................................................. 10 

4.1 'EF4=>6>4/<76?5G5=<5 54F4D55> ........................................................................................... 10 

4.2 �>4E>54<=5=<5/>FE>54<=5=<5 44FG<>4 .............................................................................. 11 

4.3 �>?NG5=<5/6O>?NG5=<5 ?<F4=<O ......................................................................................... 11 

4.4 %D4=5=<5 ................................................................................................................................. 12 

5 �4?<5D>6>4 .......................................................................................................................... 12 

5.1 &>G>< >4?<5D>6>< .................................................................................................................. 12 

5.2 �4=>F>G5G=4O >4?<5D>6>4 ?D< pH 7 ..................................................................................... 13 

5.3 �4=>F>G5G=4O >4?<5D>6>4 ?D< pH 4 ..................................................................................... 13 

5.4 �4?<5D>6>4 ?> 46G< F>G>4< .................................................................................................. 14 

6 �7<5D5=<5 ........................................................................................................................... 15 

6.1 �4EFD>=>4 E?>E>54 67OF<O ?D>5O ......................................................................................... 15 

6.2 �7<5D5=<5 .............................................................................................................................. 17 

7 %?5F<4?L=O5 =4EFD>=>< ...................................................................................................... 18 

�4EFD>=>4 D47DO44 <=4<>4F>D4 ....................................................................................................... 18 

7.1 $56<< >F>5D465=<O F5<?5D4FGDO ....................................................................................... 19 

7.2 &>G>< =4EFD>=>< >4?<5D>6>< ................................................................................................ 19 

7.3 �4EFD>=>4 D47DO44 <=4<>4F>D4 ............................................................................................ 20 

7.4 $56<< >F>5D465=<O =4?DO65=<O 44FG<>4 .......................................................................... 20 

7.5 $56<< <=<F<4?<74F<< .......................................................................................................... 21 

7.6 $56<< >F>5D465=<O 65DE<< ?D>7D4<<=>7> >55E?5G5=<O ................................................. 21 

8 �D<?>65=<5 ......................................................................................................................... 22 

8.1 '4EF> 7444645<O5 6>?D>EO ................................................................................................... 22 

8.2 &5E=<G5E><5 E4D4>F5D<EF<>< ................................................................................................ 23 
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1 �6545=<5 
 

� ������&��� PH <5FD <>45?5= B-711, B-712 < B-713 <E?>?L7G5FEO >D<7<=4?L=O= ??>E><= 
44FG<> HORIBA; ?D<5>D ?>76>?O5F 6O?>?=OFL F>G=>5 <7<5D5=<5 pH 6E57> ?> >4=>= >4??5 
>5D47F4. 
 

1.1 �><??5>F ?>EF46>< 
 

 

 

 

1.2 $4EE>4=O5 <4F5D<4?O (?D>44NFEO >F45?L=>) 
 

�><5D ?> 

>4F4?>7G 

�4<<5=>64=<5 &<? �D<<5=5=<5 

 
3200459834 �4FG<> S010, pH B-711, B-712, B-713 

3200457725 %F4=44DF=O5 D4EF6>DO Y017, pH 6.86 B-711, B-712 (pH 7) 

3200457726 Y014, pH 4.01 B-712, B-713 (pH 4) 

3200459736 �DOL>4 746<<4 ?<EF4 4?O 
>5D47F4 

Y048 B-711, B-712, B-713, B-721, B-722, 
B-731, B-741, B-742, B-743, B-751 

3200053858 �<EF B 4?O >5D47F4 Y046, ?4>5F ?<EF>6, 
100 LF. 

B-711, B-712, B-713, B-721, B-722, 
B-731, B-741, B-742, B-743, B-751 

 

 

 

 

�>45?L <7<5D<F5?O B-711 B-712 B-713 

 

�4FG<> S010 1 1 1 

�7<5D<F5?L 1 1 1 

�>D>5>4 4?O ED4=5=<O 1 1 1 

�4F4D5=>< CR2032 2 2 2 

 
%F4=44DF=O5 
D4EF6>DO 

pH 4 (pH 4.01) - 1 1 

pH 7 (pH 6.86) 1 1 - 

pH 7 (pH 7.00) - - 1 

�<?5F>4 1 1 1 

�<EF B 4?O >5D47F4  5 ?<EF>6 1 1 1 

$G>>6>4EF6> ?> M>E??G4F4F<< 1 1 1 

�D4F>>5 DG>>6>4EF6> ?> M>E??G4F4F<< 1 1 1 
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2 �4764=<5 < DG=>F<< 45F4?< 
 

 

 

 

 

 

 

7 �4<<5=>64=<5 �?<E4=<5 

1 �?>E><= 44FG<> �4 44==O= 44FG<> ?><5M45FEO >5D475F. �4FG<> E>EF><F <7 
6<4>>EF=>7> E>54<=5=<O (�) < D54>F<>==>= <5<5D4=O (B). 
�5D47F>< 4>?6=O 5OFL ?>>DOFO >54 M?5<5=F4 (A < B). 

2 �DOL>4 74M<F=>7> M>D4=4 �4M<M45F 44FG<> >F 6>745=EF6<O E65F4. �5D54 =4G4?>< 
<7<5D5=<= 74>DOFL >DOL>G 74M<F=>7> M>D4=4. �D< 
<E?>?L7>64=<< >DOL>< 746<<4 ?<EF>6 4?O >5D47F4 (E<. EFD. 16) 
<E?>?L7>64FL 4?LF5D=4F<6=>5 ED54EF6> 74M<FO ??>E>>7> 
44FG<>4 >F E65F4. 

3 �<F<56O5 54F4D5=>< CR2032 (x2) 

4 �=>?>4 MEAS (�7<5D5=<5) �5D5>?NG5=<5 D56<<4 >4?<5D>6>< 6 D56<< <7<5D5=<O, 
4>F<64F<O/454>F<64F<O DG=>F<< D<>E<D>64=<O ?>>474=<= 6 
D56<<5 <7<5D5=<O, 74?GE>/?D<<5=5=<5 =4EFD>5> 6 D56<<5 
E?5F<4?L=OE =4EFD>5>. 

5 �=>?>4 ON/OFF (�>?/�O>?) �>?NG5=<5/6O>?NG5=<5 <7<5D<F5?O. 

6 �=>?>4 CAL (�4?<5D>6>4) �4?GE> >4?<5D>6><, ?5D5>?NG5=<5 M?5<5=F>6/=4EFD>5> 6 
D56<<5 E?5F<4?L=OE =4EFD>5>. 

7 �>4>=5?D>=<F45<>5  
G??>F=5=<5 

�55E?5G<645F 6>4>=5?D>=<F45<>EFL <7<5D<F5?O. 

8 %>>54 4?O >D5??5=<O D5<=O �45EL <>65F >D5?<FLEO D5<5=L. 

9 �=4G>> MEAS (�7<5D5=<5) �<745F 4> F5E ?>D, ?>>4 <7<5D5==>5 7=4G5=<5 =5 
EF45<?<7<DG5FEO; 7>D<F ?>EF>O==>, >>744 <7<5D5==>5 7=4G5=<5 
GEF4=>6?5=>, 4 DG=>F<O D<>E<D>64=<O ?>>474=<= 4>F<6=4. 

10 �=4G>> CAL (�4?<5D>6>4) �<745F 6> 6D5<O >4?<5D>6><; 7>D<F ?>EF>O==> ?>E?5 >>>=G4=<O 
>4?<5D>6><. 

11 �=4G>> <=4<>4F<< D47DO44 
54F4D55> 

�47>D45FEO ?D< =<7>>< GD>6=5 74DO44 54F4D55>, 4 F4>65 >>744 
FD55G5FEO <E 74<5=4. 

12 �=4G>> F5<?5D4FGDO �<745F, >>744 F5<?5D4FGD4 GG4EF>4, 6 >>F>D>< 6O?>?=O5FEO 
<7<5D5=<5, =5 E>>F65FEF6G5F G>474==><G D45>G5<G 4<4?47>=G 
F5<?5D4FGD (>F 5ºC 4> 40ºC). 

13 �=4G>> EF45<?<74F<< �47>D45FEO ?>E?5 EF45<?<74F<< <7<5D5==>7> 7=4G5=<O. 

14 �<E??5= 4?O >F>5D465=<O 
<7<5D5==>7> 7=4G5=<O 

�F>5D4645F 7=4G5=<5 <7<5D5=<O, GEF4=>6>< <?< E>EF>O=<O. 

15 �<E??5= 54<=<F <7<5D5=<O 
 
 

%<<6>? 54<=<FO <7<5D5=<O 747>D45FEO 6 E>>F65FEF6<< E> 
7=4G5=<5<, >F>5D465==O< =4 4<E??55 <7<5D5==OE 7=4G5=<=.   
%<<6>?O 54<=<F pH =5 747>D4NFEO. 
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3 �5DO ?D54>EF>D>6=>EF< ?D< M>E??G4F4F<< 
 

•  �7<5D<F5?L < 44FG<> 
 

� �4FG<> O6?O5FEO D4EE>4=>= 45F4?LN. �D< ?>6D5645=<< <?< =5?D46<?L=>= D45>F5 44FG<> 
=5>5E>4<<> 74<5=<FL =4 =>6O= (44FG<> =5 ?>4?56<F D5<>=FG). 

� �5 D4E>4G<64FL <7<5D<F5?L < 44FG<> =4 D5<=5. 
� 'F>5O ?D>65D<FL 6>4>=5?D>=<F45<>EFL, 6O?>?=<FL E?54GNM<5 ?D>65D><: 

- �>4>=5?D>=<F45<>5 G??>F=5=<5 4>?6=> 5OFL G<EFO< < 557 ?>6D5645=<=. 
- �>4>=5?D>=<F45<>5 G??>F=5=<5 4>?6=> 5OFL ??>F=> GEF4=>6?5=> 6 >4=46>5, 557 E>DGG<64=<= 
< 45D>D<4F<<. 
- �7<5D<F5?L < 44FG<> =5 4>?6=O 5OFL 45D>D<<D>64=O. 

� �< <7<5D<F5?L, =< 44FG<> =5 O6?ONFEO 
6>4>=5?D>=<F45<O<< E4<< ?> E555. �5D54 <E?>?L7>64=<5< 
=4456=> 74>D5?<FL 44FG<> =4 <7<5D<F5?5. 

� �5 D>=OFL < =5 ?D<446?<64FL <7<5D<F5?L. 
 
 
 
 
 

� �5 >EF46?OFL <7<5D<F5?L ?>4 6>745=EF6<5< ?DO<OE E>?=5G=OE ?GG5= <?< 6OE>>>= 
F5<?5D4FGDO/6?46=>EF<. 

� �5 <E?>?L7>64FL >D74=<G5E><5 D4EF6>D<F5?< 4?O >G<EF>< <7<5D<F5?O. 
� �?>E><= 44FG<> 6O?>?=5= <7 F>=>>7> EF5>?4. %F4D4=F5EL =5 D475<FL MF>F EDG?><= 

<4F5D<4?. �D< ?>6D5645=<< 45F4?< =5>5E>4<<> 4>>GD4F=> 45<>=F<D>64FL < ?><5EF<FL 
44FG<> 6 ??4EF<>>6O= ?4>5F. 

 
 
 
 
 
 
 

� %D4=<FL D54>F<>==GN <5<5D4=G ??>E>>7> 44FG<>4 6 EGE<E GE?>6<OE. �?<F5?L=>5 
6>745=EF6<5 6?47< =4 D54>F<>==GN <5<5D4=G ?D<6>4<F > 55 45D>D<4F<<. 

� �5 ?D><76>4<FL <7<5D5=<5 ?5D5G<E?5==OE =<65 >5D47F>6, ?>E>>?L>G >=< <>7GF 
?>6D54<FL 44FG<> <?< E>>D4F<FL ED>> 57> E?G65O: >D74=<G5E><5 D4EF6>D<F5?<, <4E?4, 
>?5OM<5 E>EF46O, F5<5=F, E?<DFO, >>=F5=FD<D>64==4O ><E?>F4 (pH >F 0 4> 2), 
>>=F5=FD<D>64==O5 M5?>G< (pH >F 12 4> 14) <?< ?>65DE=>EF=>-4>F<6=O5 65M5EF64. 

� �D< <E?>?L7>64=<< 44==>7> <745?<O 6 ?5D6O= D47 <?< ?>E?5 ?5D5DO64 6 =5E>>?L>> 
=545?L D54>F<O 44FG<>4 <>65F 5OFL =5E>>?L>> 74<54?5==>=. � F4>>< E?GG45 
=5>5E>4<<> =4=5EF< =5E>>?L>> >4?5?L EF4=44DF=>7> D4EF6>D4 =4 44FG<> < >EF46<FL =4 
6D5<O >F 10 <<=GF 4> G4E4, ?D5645 G5< ?D<EFG?<FL > <7<5D5=<N (=5 6>?NG4FL ?<F4=<5). 

� �7<5D5==O5 7=4G5=<O =5>>F>DOE 6<4>6 >5D47F>6 (=4?D<<5D, >5D47F>6 E 6OE>><< 
E>45D64=<5< <4E?4) <>7GF 5OFL =5EF45<?L=O<<. 

� �4 6<4>>EF=>< E>54<=5=<< ??>E>>7> 44FG<>4 <>65F ?>O6<FLEO =55>?LL>5 >>?<G5EF6> 
6<4>>EF< <?< 55?>7> =4?5F4. �>O6?5=<5 F4>>7> =4?5F4 <?< D4EF6>D4 EG<F45FEO =>D<>=. 
�5D54 <E?>?L7>64=<5< E<OFL ?>O6<6L<=EO =4?5F <?< 6<4>>EFL. 
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•  �4F4D5=>< 
 

� %D4=<FL 54F4D5=>< 6 =54>EFG?=>< 4?O 45F5= <5EF5. � E?GG45 ?D>7?4FO64=<O 54F4D5=>< 
ED>G=> >5D4F<FLEO > 6D4GG. 

� �5 5D>E4FL 54F4D5=>< 6 >7>=L. 
� �5 ?OF4FLEO 74DO4<FL 54F4D5=><. 
� �D54>EF46?5==O5 54F4D5=>< ?D54=47=4G5=O 4?O <E?>?L7>64=<O 6 E>45 

?>>?5D4F<>==>7> >>=FD>?O, ?>MF><G ED>> <E E?G65O <>65F 5OFL 4>EF4F>G=> >>D>F><<. 
� �=4G>> E<7=4?<74F<< D47DO44 54F4D55> 747>D45FEO ?D< =<7>>< =4?DO65=<< 54F4D55>. 
� �>744 <>>=>4 E<7=4?<74F<< D47DO44 54F4D55> 747>D45FEO, <E =5>5E>4<<> 74<5=<FL. 

�>?NG5=<5/6O>?NG5=<5 M?5>FD>?<F4=<O ?D<5>D4 =56>7<>6=> ?D< =<7>>< 74DO45 
54F4D55>. 

� �4<5=<FL ED47G >55 54F4D5=><. 

 

•  �DG7<5 M?5<5=FO 
 

� %<OFL 6EN >4?<5D>6>G=GN 6<4>>EFL, >>F>D4O <>65F ?>?4EFL =4 DG>< <?< 4DG7<5 
>F>DOFO5 GG4EF>< >>6<. �D< ?>?444=<< 6<4>>EF< 6 7?474 =574<54?<F5?L=> ?D><OFL <E 
6>4>= < >5D4F<FLEO > 6D4GG. 

� �4?D5M45FEO ?<FL >5D475F ?>E?5 6O?>?=5=<O <7<5D5=<=. $54>F<>==4O <5<5D4=4 
??>E>>7> 44FG<>4 <77>F>6?5=4 <7 ��%, E<O7G<F5?L <7 ��% <>65F ?D>E>G<FLEO 6 
<E?>?L7G5<O= 4?O 6O?>?=5=<O <7<5D5=<= >5D475F. 

 

4 �E=>6=O5 ?D<=F<?O <E?>?L7>64=<O 

4.1 'EF4=>6>4/<76?5G5=<5 54F4D55> 

 

   �5D54 F5< >4> 6EF46<FL/<76?5GL 54F4D5=><, =5>5E>4<<> 6O>?NG<FL <7<5D<F5?L. �E5744 
74<5=OFL >55 54F4D5=>< >4=>6D5<5==>. �5 <E?>?L7>64FL >4=>6D5<5==> EF4DGN < =>6GN 
54F4D5=><. 

 
 

 

� 'EF4=>6>4 54F4D55> 

 

 

�EF46<FL >55 54F4D5=>< 6 >>D?GE, >4> ?>>474=> =4 D<EG=>5. 
�E?>?L7>64FL 465 54F4D5=>< CR2032, GEF4=>6<FL <E EF>D>=>= E 
??NE>< (+) 665DE. 
 
 

� �76?5G5=<5 54F4D55> 

 

�E?>?L7>64FL L4D<>>6GN DGG>G <?< ?N5>5 4DG7>5 ?>4E>4OM55 
?D<E?>E>5?5=<5, GF>5O <76?5GL 54F4D5=>< <7 45D64F5?O, >4> 
?>>474=> =4 D<EG=>5.  

 �D<<. 
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4.2 �>4E>54<=5=<5/>FE>54<=5=<5 44FG<>4 
 

 
� �D5645 G5< ?>4E>54<=<FL/>FE>54<=<FL 44FG<>, =5>5E>4<<> 6O>?NG<FL 

<7<5D<F5?L.  
� �E?< <7<5D<F5?L 6>?NG5=, >>744 44FG<> >FE>54<=5=, <>65F 747>D5FLEO <=4<>4F>D 

E<7=4?<74F<< D47DO44 54F4D55>.  
 
 
 
 

� �>4E>54<=5=<5 44FG<>4 

 

1. '554<FLEO, GF> =4 6>4>=5?D>=<F45<>< G??>F=5=<< =5F =< 747DO7=5=<=, =< ?>6D5645=<=. 

2. �EF46<FL 44FG<> 6 <7<5D<F5?L F4><< >5D47><, GF>5O 746<< «A» =4 FO?L=>= EF>D>=5 
<7<5D<F5?O E>6?4? E >F65DEF<5< «a» =4 O7OG>5 44FG<>4, >4> ?>>474=> =4 D<EG=>5. 
 

�5 E>DGG<64FL 44FG<> 
 

 

 

� �FE>54<=5=<5 44FG<>4 

 

1. �>4=OFL 44FG<> 74 O7OG>> < G4EF<G=> 6O46<=GFL 44FG<> <7 <7<5D<F5?O. 

2. �>?=>EFLN <76?5GL 44FG<> <7 <7<5D<F5?O. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.3 �>?NG5=<5/6O>?NG5=<5 ?<F4=<O 
 
�464FL < G45D6<64FL >=>?>4 ON/OFF (�>?/�O>?) 6 F5G5=<5 
5>?55 2 E5>G=4, GF>5O 6>?NG<FL <?< 6O>?NG<FL <7<5D<F5?L 
 
 
 
 
 
 
 
 

 �D<<. 

 �D<<. 

�>4>74M<F=4O 

?D>>?44>4 
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4.4 %D4=5=<5 
 

1. �D><OFL 44FG<> 6>4>?D>6>4=>= 6>4>= < G44?<FL 6?47G E 44FG<>4 < <7<5D<F5?O <O7>>= F>4=LN 
<?< 5G<47>=. 

2. �4>DOFL >DOL>G 74M<F=>7> M>D4=4 < >4D5F><, 74F5< E?>6<FL <7<5D<F5?L 4?O ED4=5=<O. 
 

 

�D<=OFL 6E5 =5>5E>4<<O5 <5DO 4?O G44?5=<O 6?47< E 44FG<>4 ?5D54 ?><5M5=<5< =4 
ED4=5=<5. �5 ?>7DG64FL 44FG<> 6 6<4>>EFL =4 4?<F5?L=O= ?5D<>4 6D5<5=<. %<?L=> =5 
=4446?<64FL =4 ??>E><= 44FG<>. &4>>5 6>745=EF6<5 <>65F ?D<65EF< > ?>6D5645=<N 44FG<>4. 

 
 
 

5 �4?<5D>6>4 
 

5.1 &>G>< >4?<5D>6>< 
 

�D54GE<>FD5=> 3 ?5D5G<E?5==OE =<65 F<?4 >4?<5D>6><: 

� �4=>F>G5G=4O >4?<5D>6>4 ?D< pH 7  
� �4=>F>G5G=4O >4?<5D>6>4 ?D< pH 4  
� �4?<5D>6>4 ?> 46G< F>G>4< 4?O >55E?5G5=<O F>G=>EF< 6> 6E5< <7<5D<F5?L=>< 

4<4?47>=5. 
 
�> G<>?G4=<N GEF4=>6?5= D56<< «�4=>F>G5G=4O >4?<5D>6>4 ?D< pH 7». 
  
�5D5>?NG5=<5 F>G5> >4?<5D>6>< >?<E4=> 6 <=EFDG>F<OE =4 EFD. 19. �4EFD>=>4 F>G>< >4?<5D>6>< 
< D57G?LF4F >4?<5D>6>< E>ED4=ONFEO < ?>E?5 6O>?NG5=<O <7<5D<F5?O. 
 
%���&: �E?< pH >5D47F4 6OL5 <?< =<65 pH EF4=44DF=>7> D4EF6>D4 =4 1 54<=<FG, 

D5>><5=4G5FEO <E?>?L7>64FL >4?<5D>6>G ?> 46G< F>G>4<. 
 
�5DO ?D54>EF>D>6=>EF< ?D< >4?<5D>6>5 
 

� �E?< <<74=<5          =5 ?D5>D4M45FEO < ?>O6?O5FEO >5>7=4G5=<5 
Err (<=4<>4F>D >L<5><), MF> O6?O5FEO ?D<7=4>>< F>7>, GF> 
>4?<5D>6>G 6O?>?=<FL =5 G44?>EL. �D>65D<FL ?D46<?L=>EFL 
>>=F5=FD4F<< EF4=44DF=>7> D4EF6>D4, 6O?>?=<FL >4?<5D>6>G 
E=>64, ?D5464D<F5?L=> >G<EF<6 44FG<>. 
 

� �5G44G=4O >4?<5D>6>4 E <E?>?L7>64=<5< EF4=44DF=>7> D4EF6>D4 (EF4=44DF=OE 
D4EF6>D>6) <>65F >7=4G4FL ?>6D5645=<5 44FG<>4. �4<5=<FL EF4DO= 44FG<> =4 =>6O= 
(45F4?L 7 32004598634). 

 

� �D<<5=OO >4?<5D>6>G ?> 46G< F>G>4<, =5>5E>4<<> 6O?>?=<FL >4?<5D>6>G=O5 ?D>F5EEO 
4?O pH 7 < pH 4, E>>F65FEF65==>. �4?<5D>6>G=O= ?D>F5EE 4?O pH 4 <>6=> =4G<=4FL 
F>?L>> ?>E?5 7465DL5=<O >4?<5D>6>< 4?O pH 7, 4 6EO ?>E?54>64F5?L=>EFL 
>4?<5D>6>G=OE >?5D4F<= EG<F45FEO 74>>=G5==>= F>?L>> ?>E?5 6O?>?=5=<O >4?<5D>6>< 
4?O pH 4. 
 

 

 �D<<. 
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5.2 �4=>F>G5G=4O >4?<5D>6>4 ?D< pH 7 
 

1. 'EF4=>6<FL D56<< «�4=>F>G5G=4O >4?<5D>6>4 ?D< 6OE>>>= 
>>=F5=FD4F<<» (E<. EFD. 19). 

2. �F>DOFL >DOL>G 74M<F=>7> M>D4=4 < =4=5EF< =5E>>?L>> >4?5?L 
EF4=44DF=>7> D4EF6>D ?D< pH 7 =4 ??>E><= 44FG<> F4>, GF>5O >= 5O? 
?>>DOF ?>?=>EFLN. 

�D5464D<F5?L=4O ?D><O6>4 44FG<>4 6 EF4=44DF=>< D4EF6>D5 <>65F 
7=4G<F5?L=> ?>6OE<FL F>G=>EFL >4?<5D>6><.  

3. �4>DOFL >DOL>G 74M<F=>7> M>D4=4 < =464FL =4 >=>?>4 CAL 
(�4?<5D>6>4), G45D6<64FL 6 F5G5=<5 5>?55 2 E5>G=4.  

�>644FLEO <<74=<O E<<6>?>6           <        , 4 F4>65 >F>5D465=<O 
7=4G5=<O >4?<5D>6>< =4 4<E??55. �> 7465DL5=<< >4?<5D>6>< 
<<74=<5            <         ?D5>D4M45FEO, <=4<>4F>D =4G<=45F 7>D5FL 
?>EF>O==>. 

4. �D><OFL 44FG<> 6>4>?D>6>4=>= 6>4>=, G44?<FL 6?47G. 

5. �464FL =4 >=>?>4 MEAS (�7<5D5=<5), G45D6<64FL 6 F5G5=<5 0,5 
E5>G=4O, GF>5O 6>=F< 6 D56<< <7<5D5=<O, ?>47>F>6<FLEO > 
<7<5D5=<N. 

 

 

 

5.3 �4=>F>G5G=4O >4?<5D>6>4 ?D< pH 4 

 

1. 'EF4=>6<FL D56<< «�4=>F>G5G=4O >4?<5D>6>4 ?D< =<7>>= 
>>=F5=FD4F<<» (E<. EFD. 19). 

2. �F>DOFL >DOL>G 74M<F=>7> M>D4=4 < =4=5EF< =5E>>?L>> >4?5?L 
EF4=44DF=>7> D4EF6>Da ?D< pH 4 =4 ??>E><= 44FG<> F4>, GF>5O >= 5O? 
?>>DOF ?>?=>EFLN. 
�D5464D<F5?L=4O ?D><O6>4 44FG<>4 6 EF4=44DF=>< D4EF6>D5 <>65F 
7=4G<F5?L=> ?>6OE<FL F>G=>EFL >4?<5D>6><.  

3. �4>DOFL >DOL>G 74M<F=>7> M>D4=4 < =464FL =4 >=>?>4 CAL 
(�4?<5D>6>4), G45D6<64FL 6 F5G5=<5 5>?55 2 E5>G=4. 
�>644FLEO <<74=<O E<<6>?>6            <       , 4 F4>65 >F>5D465=<O 
7=4G5=<O >4?<5D>6>< =4 4<E??55. �> 7465DL5=<< >4?<5D>6>< 
<<74=<5          <         ?D5>D4M45FEO, <=4<>4F>D =4G<=45F 7>D5FL 
?>EF>O==>. 

4. �D><OFL 44FG<> 6>4>?D>6>4=>= 6>4>=, G44?<FL 6?47G. 

5. �464FL =4 >=>?>4 MEAS (�7<5D5=<5), G45D6<64FL 6 F5G5=<5 0,5 
E5>G=4O, GF>5O 6>=F< 6 D56<< <7<5D5=<O, ?>47>F>6<FLEO > 
<7<5D5=<N. 
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5.4 �4?<5D>6>4 ?> 46G< F>G>4< 
 

 

1. 'EF4=>6<FL D56<< «�4?<5D>6>4 ?> 46G< F>G>4<» (E<. EFD. 19). 

2. �F>DOFL >DOL>G 74M<F=>7> M>D4=4 < =4=5EF< =5E>>?L>> >4?5?L 
EF4=44DF=>7> D4EF6>Da ?D< pH 7 =4 ??>E><= 44FG<> F4>, GF>5O >= 
5O? ?>>DOF ?>?=>EFLN. 
�D5464D<F5?L=4O ?D><O6>4 44FG<>4 6 EF4=44DF=>< D4EF6>D5 
<>65F 7=4G<F5?L=> ?>6OE<FL F>G=>EFL >4?<5D>6><. 

3. �4>DOFL >DOL>G 74M<F=>7> M>D4=4 < =464FL =4 >=>?>4 CAL 
(�4?<5D>6>4), G45D6<64FL 6 F5G5=<5 5>?55 2 E5>G=4. 
�>644FLEO <<74=<O E<<6>?>6      <     , 4 F4>65 >F>5D465=<O 
7=4G5=<O >4?<5D>6>< =4 4<E??55. �> 7465DL5=<< >4?<5D>6>< 
<<74=<5    <    ?D5>D4M45FEO, <=4<>4F>D =4G<=45F 7>D5FL 
?>EF>O==>.  

4. �>E?5 7465DL5=<O >4?<5D>6>< ?D< pH 7 >F>DOFL >DOL>G 
74M<F=>7> M>D4=4, GF>5O G44?<FL EF4=44DF=O= D4EF6>D < 6?47G E 
44FG<>4. 

5. �4=5EF< =5E>>?L>> >4?5?L EF4=44DF=>7> D4EF6>D4 ?D< pH 4  =4 
??>E><= 44FG<> F4>, GF>5O >= 5O? ?>>DOF ?>?=>EFLN. 
�D5464D<F5?L=4O ?D><O6>4 44FG<>4 6 EF4=44DF=>< D4EF6>D5 
<>65F 7=4G<F5?L=> ?>6OE<FL F>G=>EFL >4?<5D>6><. 

6. �4>DOFL >DOL>G 74M<F=>7> M>D4=4 < =464FL =4 >=>?>4 CAL 
(�4?<5D>6>4), G45D6<64FL 6 F5G5=<5 5>?55 2 E5>G=4. 
�>644FLEO <<74=<O E<<6>?>6          <       , 4 F4>65 >F>5D465=<O 
7=4G5=<O >4?<5D>6>< =4 4<E??55. �> 7465DL5=<< >4?<5D>6>< 
<<74=<5    <    ?D5>D4M45FEO, <=4<>4F>D =4G<=45F 7>D5FL 
?>EF>O==>. 

7. �D><OFL 44FG<> 6>4>?D>6>4=>= 6>4>=, G44?<FL 6?47G. 

8. �464FL =4 >=>?>4 MEAS (�7<5D5=<5), G45D6<64FL 6 F5G5=<5 0,5 
E5>G=4O, GF>5O 6>=F< 6 D56<< <7<5D5=<O, ?>47>F>6<FLEO > 
<7<5D5=<N. 
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6 �7<5D5=<5 

6.1 �4EFD>=>4 E?>E>54 67OF<O ?D>5O 
 

�<65 ?5D5G<E?5=O 4 6>7<>6=OE E?>E>54 67OF<O ?D>5O. 
� �4?5?L=O= <5F>4: 4?O >5D47F4 <4?>7> D47<5D4 
� �>7DG65=<5: 4?O >5D47F4 5>?LL>7> D47<5D4 
� �4G5D?O64=<5: 4?O 67OF<O ?D>5O E G4EF< >5D47F4 
� �<EF 4?O >5D47F4: 4?O >5D47F>6, E>45D64M<E <5?><5 G4EF<FO 

 

�5E<>FDO =4 6>4>=5?D>=<F45<>EFL ?D<5>D4, =5>5E>4<<> <75574FL 57> ?>?=>7> 

?>7DG65=<O 6 6<4>>EFL. �E?< ?D<5>D E?GG4==> ?>?445F 6 6>4G, 57> =5>5E>4<<> <76?5GL < 

G44?<FL 6EN 6?47G. 

 
 

�4?5?L=O= <5F>4 

 
1. �F>DOFL >DOL>G 74M<F=>7> M>D4=4 < =4=5EF< =5E>>?L>> >4?5?L >5D47F4 =4 ??>E><= 44FG<> 
F4>, GF>5O >= 5O? ?>>DOF ?>?=>EFLN. 

2. �4>DOFL >DOL>G 74M<F=>7> M>D4=4. 

%>65F 

�>EF4D4FLEO <E?>?L7>64FL ?D54>EF46?5==O= ?<EF B 4?O >5D47F4 4?O =55>?LL<E ?D>5. 
�E?>?L7GO MF>F ?<EF, <>6=> 4>5<FLEO ?>?=>7> ?>>DOF<O ??>E>>7> 44FG<>4 ?D< ?><>M< >5D47F4 
>5N5<>< 6E57> 50 <>? 4 100 <>?. 
 

� �5>5E>4<<> GG<FO64FL, GF> D54>F<O, 6>7=<>4NM4O <564G 
>5D47F>< < ?<EF>< B 4?O >5D47F4, <>65F ?>6?<OFL =4 
<7<5DO5<>5 7=4G5=<5. 

� �?O E>>D4M5=<O 6>7<>6=>7> 747DO7=5=<O ?D< D45>F5 E ?<EF>< 
B 4?O >5D47F4 <E?>?L7>64FL M<?FO. 

� �> <75564=<5 <E?4D5=<O >5D47F4 G554<FLEO, GF> 6> 6D5<O 
<7<5D5=<O >DOL>4 74M<F=>7> M>D4=4 74>DOF4. 
 

 
 

�>7DG65=<5 

 
1. �F>DOFL >DOL>G =4 74M<F=>< M>D4=5. 

2. �>7DG7<FL 44FG<> 6 >5D475F, 4>>GD4F=> 

6EFDOE=GFL 2-3 D474. 

 

 

 

 �D<<. 

�DOL>4 74M<F=>7> M>D4=4 

%46<74NM4OEO >DOL>4 
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�4G5D?O64=<5 

 
1. �F>DOFL >DOL>G =4 74M<F=>< M>D4=5. 

2. �>7DG7<FL 44FG<> 6 >5D475F, 6EFDOE=GFL 2-3 D474, 74G5D?=GFL =55>?LL>5 >>?<G5EF6> >5D47F4 
44FG<>><. 

3. $4E?>?>6<FL <7<5D<F5?L 7>D<7>=F4?L=>, G554<FLEO, GF> >5D475F ?>>DO645F ??>E><= 44FG<> 
F5?<>><. 

4. �4>DOFL >DOL>G 74M<F=>7> M>D4=4. 

 

 

 

 

�<EF 4?O >5D47F4 

 

 
�E?< 6 >5D47F5 E>45D64FEO <5?><5 G4EF<FO, =4?D<<5D, ?>G65==O= M>EFD4>F, D57G?LF4FO 
<7<5D5=<= ?>465D74NFEO 6?<O=<N 44==OE G4EF<F. �?O ?D>F<6>45=EF6<O F4>><G 6?<O=<N 
<E?>?L7>64FL >DOL>G 746<<4 ?<EF>6 4?O >5D47F4 (45F4?L 7 3200459736) < ?<EF B 4?O >5D47F4 
(45F4?L 7 3200053858), =5 6>?NG5==O5 6 >><??5>F ?>EF46><. 
 
1. �4<5=<FL >DOL>G 74M<F=>7> M>D4=4 =4 >DOL>G 746<<4 ?<EF>6 4?O >5D47F4. 

2. �><5EF<FL G4EFL ?<EF4 B 4?O >5D47F4 =4 ??>E><= 44FG<> < 74>DOFL >DOL>G 746<<4 ?<EF>6 4?O 
>5D47F4. 

3. �4=5EF< 4 3 5 >4?5?L >5D47F4 =4 ?<EF B 4?O >5D47F4. 

 

 

 
 
 
 
 
 
 
 

 

�DOL>4 746<<4 ?<EF>6 4?O >5D47F4 =5 74M<M45F 44FG<> >F E65F4, >>F>DO= <>65F 
>>47O64FL 6>745=EF6<5 =4 =57>. �D< <E?>?L7>64=<< >DOL>< 746<<4 ?<EF>6 4?O >5D47F4 
<E?>?L7>64FL 4?LF5D=4F<6=>5 ED54EF6> 74M<FO ??>E>>7> 44FG<>4 >F E65F4. 

 

 �D<<. 

%46<74NM4OEO >DOL>4 

�DOL>4 74M<F=>7> M>D4=4 �<EF B 4?O >5D47F4 

�DOL>4 746<<4 ?<EF>6 4?O >5D47F4 
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6.2 �7<5D5=<5 
 

�57 <E?>?L7>64=<O DG=>F<< D<>E<D>64=<O ?>>474=<= 

1. '554<6L<EL, GF> 6>?NG5= D56<< <7<5D5=<O, ?><5EF<FL >5D475F 
=4 44FG<>.  

2. �7=4>><<FLEO E> 7=4G5=<5<, >F>5D465==O< =4 4<E??55 E 
E<<6>?><        . 
 
% <E?>?L7>64=<5< DG=>F<< D<>E<D>64=<O ?>>474=<= 
 
1. '554<6L<EL, GF> 6>?NG5= D56<< <7<5D5=<O, ?><5EF<FL 
>5D475F =4 44FG<>. 

2. �>E?5 ?>O6?5=<O 7=4G>4        =464FL =4 >=>?>4 MEAS 
(�7<5D5=<5), G45D6<64FL 57> 6 F5G5=<5 0,5 E5>G=4O.  
�5>7=4G5=<5 4>F<64F<< DG=>F<< D<>E<D>64=<O ?>>474=<=   
<<745F 4> F> ?>D, ?>>4 <7<5D5==>5 7=4G5=<5 =5 
EF45<?<7<DG5FEO. 
�>E?5 EF45<?<74F<< <7<5D5==>7> 7=4G5=<O <<74=<5 
?D5>D4M45FEO, >F>5D465==>5 =4 4<E??55 7=4G5=<5 
D<>E<DG5FEO, 4 <=4<>4F>D       =4G<=45F 7>D5FL ?>EF>O==>. 

3. �7=4>><<FLEO E> 7=4G5=<5<, >F>5D465==O< =4 4<E??55. 

4. �464FL =4 >=>?>4 MEAS (�7<5D5=<5), G45D6<64FL 57> 6 F5G5=<5 0,5 E5>G=4O. 
$G=>F<O D<>E<D>64=<O ?>>474=<= 454>F<6<DG5FEO < 7=4G>>           <EG5745F. 

 

 
  �E?< D57G?LF4F <7<5D5=<O 6OE>4<F 74 ?D545?O >5>7=4G5==>7> 4<4?47>=4, 

>F>5D4645<>5 <7<5D5==>5 7=4G5=<5 =4G<=45F <<74FL. �E?< <E?>?L7G5FEO DG=>F<O 

D<>E<D>64=<O ?>>474=<=, 55 =5>5E>4<<> 454>F<6<D>64FL ?5D54 =4G4?>< >464>7> <7<5D5=<O. 

 

 

 

 

 

 

 

 

 

 

 

 �D<<. 
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�5D=GFLEO 6 <D56<< >F>5D465=<O F5<?5D4FGDO=. 

7 %?5F<4?L=O5 =4EFD>=>< 
 

$56<< E?5F<4?L=>= =4EFD>=>< ?>76>?O5F 6O?>?=OFL =4EFD>=>G <7<5D<F5?O < E?5F<4?L=OE 
>?5D4F<=. 'F>5O 6>=F< 6 D56<< E?5F<4?L=OE =4EFD>5>, =5>5E>4<<> =464FL < G45D6<64FL 
>=>?>4 MEAS (�7<5D5=<5) 6 D56<<5 <7<5D5=<O 6 F5G5=<5 5>?55 3 E5>G=4. �>?6=O >F>5D47<FLEO 
6E5 M?5<5=FO 4<E??5O, ?>E?5 G57> <7<5D<F5?L ?5D5E>4<F 6 D56<< E?5F<4?L=OE =4EFD>5>. 
 

%>65F 

'F>5O 6O=F< <7 D56<<4 E?5F<4?L=OE =4EFD>5>, =5 <7<5=OO <E, =5>5E>4<<> =464FL =4 >=>?>4 
ON/OFF (�>?/�O>?), F5< E4<O< 6O>?NG<6 < 6>?NG<6 ?D<5>D. 
 
 
 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 
 
 
 

>=>?>4  MEAS  

$56<< >F>5D465=<O F5<?5D4FGDO  

�F>5D4645F F5<?5D4FGDG >>DG64NM5= ED54O, 
<7<5D5==GN ?D< ?><>M< 6=GFD5==57> 
F5<?5D4FGD=>7> 44FG<>4. 

�4EFD>=>4 F>G>< >4?<5D>6><  

�E?>?L7G5FEO 4?O 6O5>D4 F>G5> >4?<5D>6><. 

$56<< >F>5D465=<O =4?DO65=<O 44FG<>4 

�F>5D4645F 6OE>4=>5 =4?DO65=<5 44FG<>4. 

$56<< <=<F<4?<74F<< 

�E5 =4EFD>=>< < 44==O5 >4?<5D>6>< E5D4EO64NFEO 
4> 746>4E><E 7=4G5=<= ?> G<>?G4=<N. 

$56<< >F>5D465=<O 65DE<< ?D>7D4<<=>7> 

>55E?5G5=<O 

�F>5D4645FEO F5>GM4O 65DE<O ?D>7D4<<=>7> 
>55E?5G5=<O. 

>=>?>4 CAL  

�4EFD>=>4 D47DO44 <=4<>4F>D4 

�E?>?L7G5FEO 4?O 6O5>D4 D47DO44 <=4<>4F>D4 (4> 
?5D6>7> <?< 6F>D>7> 7=4>4 ?>E?5 74?OF>=) 4?O 
<7<5D5==OE 7=4G5=<=. � >4G5EF65 <EE>4=>7> 
7=4G5=<O <E?>?L7G5FEO G<E?> E >4=<< 7=4>>< ?>E?5 
74?OF>=.

�6F><4F<G5E>< 

>=>?>4 CAL  

>=>?>4 CAL  

>=>?>4 CAL  

>=>?>4 CAL  

>=>?>4  MEAS  

>=>?>4  MEAS  

>=>?>4  MEAS  

>=>?>4  MEAS  

>=>?>4  MEAS  
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7.1 $56<< >F>5D465=<O F5<?5D4FGDO 
 
�F>5D4645F F5<?5D4FGDG >>DG64NM5= ED54O, <7<5D5==GN ?D< ?><>M< 6=GFD5==57> 
F5<?5D4FGD=>7> 44FG<>4. &>G=>EFL <7<5D5=<O =5 74D4=F<DG5FEO. �E?>?L7>64FL ?>?GG5==>5 
7=4G5=<5 F>?L>> 4?O >5M57> E6545=<O. 
 
1. �464FL < G45D6<64FL >=>?>4 MEAS (�7<5D5=<5) 6 F5G5=<5 5>?55 3 
E5>G=4 6 D56<<5 <7<5D5=<O, GF>5O 6>=F< 6 D56<< E?5F<4?L=OE 
=4EFD>5>. 
�4 ��-4<E??55 4>?6=O ?>O6<FLEO 6E5 M?5<5=FO, 74F5< <7>5D465=<5 
=4 =5< <7<5=<FEO, >4> ?>>474=> =4 D<EG=>5 E?D464. 

2. '45D6<64FL >=>?>4 CAL (�4?<5D>6>4) =464FO< 4> F5E ?>D, ?>>4 =5 
?>O6<FEO E<<6>? ºC. 

3. �464FL =4 >=>?>4 MEAS (�7<5D5=<5), G45D6<64FL 57> 6 F5G5=<5 0,5 
E5>G=4O. 
�F>5D4645FEO F5<?5D4FGD4 >>DG64NM5= ED54O, <7<5D5==4O ?D< 
?><>M< 6=GFD5==57> F5<?5D4FGD=>7> 44FG<>4. 

4. �464FL =4 >=>?>4 MEAS (�7<5D5=<5), GF>5O 65D=GFLEO 6 D56<< <7<5D5=<O. 

7.2 &>G>< =4EFD>=>< >4?<5D>6>< 
 
1. �464FL < G45D6<64FL >=>?>4 MEAS (�7<5D5=<5) 6 F5G5=<5 5>?55 3 
E5>G=4 6 D56<<5 <7<5D5=<O, GF>5O 6>=F< 6 D56<< E?5F<4?L=OE 
=4EFD>5>. 
�4 ��-4<E??55 4>?6=O ?>O6<FLEO 6E5 M?5<5=FO, 74F5< <7>5D465=<5 
=4 =5< <7<5=<FEO, >4> ?>>474=> =4 D<EG=>5 E?D464. 

2. '45D6<64FL >=>?>4 CAL (�4?<5D>6>4) =464FO< 4> F5E ?>D, ?>>4 =5 
?>O6<FEO >5>7=4G5=<5          .  

3. �464FL =4 >=>?>4 MEAS (�7<5D5=<5), G45D6<64FL 57> 6 F5G5=<5 0,5 
E5>G=4O. �F>5D4645FEO F5>GM4O =4EFD>=>4. 

4. �464FL =4 >=>?>4 CAL (�4?<5D>6>4), G45D6<64FL 57> 6 F5G5=<5 0,5 E5>G=4O, GF>5O <7<5=<FL 
=4EFD>=>G. �D>4>?6<F5?L=>5 =464F<5 =4 >=>?>4 CAL (�4?<5D>6>4) ?>E?54>64F5?L=> 
?5D5>?NG45F M>D4=O. 
 
 
 
 
 
 
 
 
 
 
 
 
 
5. �464FL =4 >=>?>4 MEAS (�7<5D5=<5), GF>5O ?D<<5=<FL =4EFD>=>G < 65D=GFLEO 6 D56<< 

<7<5D5=<O. 

�4?<5D>6>4 ?> 46G< F>G>4< 

�4=>F>G5G=4O >4?<5D>6>4 ?D< pH 7 

�464FL =4 >=>?>4 CAL (�4?<5D>6>4)  

< G45D6<64FL 57> 6 F5G5=<5 0,5 E5>G=4O 

�4=>F>G5G=4O >4?<5D>6>4 ?D< pH 4 
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�464FL =4 >=>?>4 CAL (�4?<5D>6>4) < 

G45D6<64FL 57> 6 F5G5=<5 0,5 E5>G=4O 

7.3 �4EFD>=>4 D47DO44 <=4<>4F>D4 
 

�E?>?L7G5FEO 4?O 6O5>D4 D47DO44 <=4<>4F>D4 (4> ?5D6>7> <?< 6F>D>7> 7=4>4 ?>E?5 74?OF>=) 4?O 
<7<5D5==OE 7=4G5=<=. � >4G5EF65 <EE>4=>7> 7=4G5=<O <E?>?L7G5FEO G<E?> E >4=<< 7=4>>< ?>E?5 
74?OF>=. 
 
1. �464FL < G45D6<64FL ?5D5>?NG4F5?L MEAS (�7<5D5=<5) 6 F5G5=<5 
5>?55 3 E5>G=4 6 D56<<5 <7<5D5=<O, GF>5O 6>=F< 6 D56<< 
E?5F<4?L=OE =4EFD>5>. �4 ��-4<E??55 4>?6=O ?>O6<FLEO 6E5 
M?5<5=FO, 74F5< <7>5D465=<5 <7<5=<FEO, >4> ?>>474=> =4 D<EG=>5 
E?D464. 

2. '45D6<64FL ?5D5>?NG4F5?L CAL (�4?<5D>6>4) =464FO< 4> F5E ?>D, 
?>>4 =5 ?>O6<FEO >5>7=4G5=<5         . 

3. �464FL =4 ?5D5>?NG4F5?L MEAS (�7<5D5=<5), G45D6<64FL 57> 6 
F5G5=<5 0,5 E5>G=4O. 
�F>5D4645FEO F5>GM4O =4EFD>=>4. '<E?> E >4=<< 7=4>>< ?>E?5 
74?OF>=. 'F>5O 6>?NG<FL >F>5D465=<5 G<E5? E 46G<O 7=4>4<< ?>E?5 
74?OF>=, =5>5E>4<<> =464FL =4 ?5D5>?NG4F5?L CAL (�4?<5D>6>4) < 
G45D6<64FL 6 F5G5=<5 0,5 E5>G=4O. 

4. �464FL =4 ?5D5>?NG4F5?L CAL (�4?<5D>6>4), G45D6<64FL 57> 6 F5G5=<5 0,5 E5>G=4O, GF>5O 
<7<5=<FL =4EFD>=>G. 

 

 

 

 

5. �464FL =4 ?5D5>?NG4F5?L MEAS (�7<5D5=<5), GF>5O ?D<<5=<FL =4EFD>=>G < 65D=GFLEO 6 

D56<< <7<5D5=<O. 

7.4 $56<< >F>5D465=<O =4?DO65=<O 44FG<>4 
 
�F>5D4645F 6OE>4=>5 =4?DO65=<5 44FG<>4. �E?>?L7>64FL 44==GN DG=>F<N 4?O >F5=>< D45>FO 
44FG<>4 <?< 4?O E>744=<O E>5EF65==>= ?<=<< <?< >D<6>= >4?<5D>6><. 
 
1. �464FL < G45D6<64FL >=>?>4 MEAS (�7<5D5=<5) 6 F5G5=<5 5>?55 3 
E5>G=4 6 D56<<5 <7<5D5=<O, GF>5O 6>=F< 6 D56<< E?5F<4?L=OE 
=4EFD>5>. 
�4 ��-4<E??55 4>?6=O ?>O6<FLEO 6E5 M?5<5=FO, 74F5< <7>5D465=<5 
=4 =5< <7<5=<FEO, >4> ?>>474=> =4 D<EG=>5 E?D464. 

2. '45D6<64FL >=>?>4 CAL (�4?<5D>6>4) =464FO<, ?>>4 =5 ?>O6<FEO 
E<<6>? «mV» (<�). 

3. �464FL =4 >=>?>4 MEAS (�7<5D5=<5), G45D6<64FL 57> 6 F5G5=<5 0,5 
E5>G=4O. 
�F>5D4645FEO 6OE>4=>5 =4?DO65=<5 44FG<>4. 

4. �464FL =4 >=>?>4 MEAS (�7<5D5=<5), GF>5O 65D=GFLEO 6 D56<< <7<5D5=<O. 
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7.5 $56<< <=<F<4?<74F<< 

 
�E5 =4EFD>=>< < 44==O5 >4?<5D>6>< E5D4EO64NFEO 4> 746>4E><E 
7=4G5=<= ?> G<>?G4=<N. 
 
1. �464FL < G45D6<64FL >=>?>4 MEAS (�7<5D5=<5) 6 F5G5=<5 5>?55 3 
E5>G=4 6 D56<<5 <7<5D5=<O, GF>5O 6>=F< 6 D56<< E?5F<4?L=OE 
=4EFD>5>.  
�4 ��-4<E??55 4>?6=O ?>O6<FLEO 6E5 M?5<5=FO, 74F5< <7>5D465=<5 
=4 =5< <7<5=<FEO, >4> ?>>474=> =4 D<EG=>5 E?D464. 
 

2. '45D6<64FL >=>?>4 CAL (�4?<5D>6>4) =464FO<, ?>>4 =5 ?>O6<FEO 
E<<6>? «Init». 
 

3. �464FL =4 >=>?>4 MEAS (�7<5D5=<5), G45D6<64FL 6 F5G5=<5 0,5 
E5>G=4O. �>O6<FEO E<<6>?        . 
 

4. '45D6<64FL >=>?>4 CAL (�4?<5D>6>4) =464FO< 6 F5G5=<5 5>?55 2 
E5>G=4. 
�E5 =4EFD>=>< < 44==O5 >4?<5D>6>< E5D4EO64NFEO 4> 746>4E><E 
7=4G5=<= ?> G<>?G4=<N. 
�>E?5 7465DL5=<O <=<F<4?<74F<< ?>O6OFEO E<<6>?O «End» <       . 
 

5. �464FL =4 >=>?>4 ON/OFF (�>?/�O>?), GF>5O 6O>?NG<FL < 6>?NG<FL ?D<5>D. 

 

7.6 $56<< >F>5D465=<O 65DE<< ?D>7D4<<=>7> 

>55E?5G5=<O 
 

 
�F>5D4645FEO F5>GM4O 65DE<O ?D>7D4<<=>7> >55E?5G5=<O. �4==4O <=D>D<4F<O <>65F 
?>FD55>64FLEO ?D< >5D4M5=<< > ?D><76>4<F5?N. 
 
 

1. �464FL < G45D6<64FL >=>?>4 MEAS (�7<5D5=<5) 6 F5G5=<5 5>?55 3 
E5>G=4 6 D56<<5 <7<5D5=<O, GF>5O 6>=F< 6 D56<< E?5F<4?L=OE 
=4EFD>5>.  
�4 ��-4<E??55 4>?6=O ?>O6<FLEO 6E5 M?5<5=FO, 74F5< <7>5D465=<5 
=4 =5< <7<5=<FEO, >4> ?>>474=> =4 D<EG=>5 E?D464. 
 

2. '45D6<64FL >=>?>4 CAL (�4?<5D>6>4) =464FO<, ?>>4 =5 ?>O6<FEO 
E<<6>? «Init». 
 

3. �464FL =4 >=>?>4 CAL (�4?<5D>6>4) < G45D6<64FL 57> 6 F5G5=<5 0,5 
E5>G=4O. �F>5D4645FEO 65DE<O ?D>7D4<<=>7> >55E?5G5=<O. 
 
 
 



22 
 

8 �D<?>65=<5  

8.1 '4EF> 7444645<O5 6>?D>EO 

�>?D>E �F65F 
�4>>6 ED>> E?G65O 44FG<>4? %D>> E?G65O 746<E<F >F F<?>6 >5D47F>6 < GE?>6<= <7<5D5=<O. �?O >5OG=OE 

>5D47F>6 >= E>EF46?O5F ?D<<5D=> 1500 <7<5D5=<=. %?54G5F GG5EFL, GF> 
<7=>E < =5<E?D46=>EFL 44FG<>4 =5 6>?NG5=O 6 74D4=F<N. 

�4> <>6=> ?D>65D<FL E>EF>O=<5 
44FG<>4? 

�O?>?=<FL >4?<5D>6>G ?> 46G< F>G>4<. �E?< 6 E>45 >4?<5D>6>< 6>7=<>4NF 
>L<5><, 44FG<> <7=>L5=. �4<5=<FL 44FG<>. 

�4><5 <5DO ?D54>EF>D>6=>EF< 
E?54G5F ?D54?D<=OFL ?D< 
6O?>?=5=<< <7<5D5=<=? 

�?O ?D54>F6D4M5=<O ?DO<>7> 6>745=EF6<O E>?=5G=>7> E65F4 =4 44FG<> 6> 
6D5<O <7<5D5=<O =5>5E>4<<> <E?>?L7>64FL >DOL>G 74M<F=>7> M>D4=4. 

�D< 4>EF4F>G=>< >>?<G5EF65 >5D47F4 46>==4O ?D><O6>4 44FG<>4 >5D47F>< 
<>65F ?>6OE<FL F>G=>EFL <7<5D5=<O. 

�4?<G<5 =4?5F4 <564G >DOL>>= 74M<F=>7> M>D4=4 < ??>E><< 44FG<>>< 
>FD<F4F5?L=> 6?<O5F =4 F>G=>EFL <7<5D5=<=. �5D54 <7<5D5=<5< 
E?54GNM57> >5D47F4 =5>5E>4<<> ?D><OFL 44FG<> 6>4>?D>6>4=>= 6>4>= < 
G44?<FL 6?47G. 

&5<?5D4FGD4 >5D47F>6 4>?6=4 5OFL 
6OE>>>= <?< =<7>>=? 

�4==O= ?D<5>D =5 ?>4E>4<F 4?O <7<5D5=<O >5D47F>6, F5<?5D4FGD4 
>>F>DOE 6OE>4<F 4<4?47>= D45>G5= F5<?5D4FGDO ?D<5>D4 (>F 5ºC 4> 40ºC). 
'5< 5>?LL5 D47=<F4 <564G F5<?5D4FGD>= >5D47F4 < F5<?5D4FGD>= 
>>DG64NM5= ED54O, F5< 6OL5 D<E> >L<5>> ?D< <7<5D5=<<. �O?>?=<FL 
<7<5D5=<5 ?>E?5 F>7>, >4> F5<?5D4FGD4 >5D47F4 4>EF<7=5F F5<?5D4FGDO 
>>DG64NM5= ED54O. 

�>E?5 <7<5=5=<O >5D47F4 
?>?GG5==O5 7=4G5=<O =5 <5=ONFEO. 

�E?< <=4<>4F>D          7>D<F ?>EF>O==>, <7<5D5==>5 7=4G5=<5 
74D<>E<D>64=>. 'F>5O D475?>><D>64FL 7=4G5=<5, =5>5E>4<<> =464FL =4 
>=>?>4 MEAS (�7<5D5=<5). �E?< 7=4G5=<5 =5 <5=O5FEO ?>E?5 
D475?>><D>6><, MF> <>65F >7=4G4FL ?>6D5645=<5 44FG<>4. �4<5=<FL 
44FG<>. 

�D< <7<5D5=<< pH <<745F «0.0». 
 

�7<5D5==>5 7=4G5=<5 pH <>65F 6OE>4<FL 74 ?D545?O G>474==>7> 
4<4?47>=4 <7<5D5=<= (>F 2 4> 12 pH). �?O ?D>65D>< <7<5D<FL EF4=44DF=O= 
D4EF6>D; 5E?< «0.0» ?D>4>?645F <<74FL, FD55G5FEO 6O?>?=<FL 74<5=G 
44FG<>4. 

�> 6D5<O <7<5D5=<O <<745F 7=4G>> 
F5<?5D4FGDO. 

&5<?5D4FGD4 GG4EF>4, 6 >>F>D>< 6O?>?=O5FEO <7<5D5=<5, =5 E>>F65FEF6G5F 
G>474==><G D45>G5<G 4<4?47>=G F5<?5D4FGDO (>F 5ºC 4> 40ºC). �E?< 
>>DG64NM4O F5<?5D4FGD4 E>>F65FEF6G5F G>474==><G 4<4?47>=G, => ?D< MF>< 
7=4G>> F5<?5D4FGDO <<745F, 44FG<> =5>5E>4<<> 74<5=<FL. 

�<F4=<5 =5 6>?NG5=>. �D>65D<FL, GF> 54F4D5=>< 6EF46?5=O ?D46<?L=>. �E?< 54F4D5=>< 
D47DO65=O, <E =5>5E>4<<> 74<5=<FL (>55). 

�>E?5 6>?NG5=<O ?<F4=<O 
>F>5D4645FEO E<<6>? «Er1». 

�>7<>6=>, =5<E?D46=O 6=GFD5==<5 �% <7<5D<F5?O. �>E?5 ?>O6?5=<O 
>L<5>< «Er1» <7<5D<F5?L 46F><4F<G5E>< ?5D5E>4<F 6 D56<< 
<=<F<4?<74F<<, =4 4<E??55 ?>O6?ONFEO E<<6>?O «Init» <        . �?O 
6O?>?=5=<O <=<F<4?<74F<< =464FL =4 >=>?>4 CAL (�4?<5D>6>4), 
G45D6<64FL 6 F5G5=<5 5>?55 2 E5>G=4, 74F5< 6O>?NG<FL < 6>?NG<FL ?D<5>D. 
�E?< E<<6>? «Er1» =5 <EG5745F < ?>E?5 <=<F<4?<74F<<, MF> 7>6>D<F > 
=4?<G<< =5<E?D46=>EF5= 6> 6=GFD5==<E �% <7<5D<F5?O. �4<5=<FL ?D<5>D 
=4 =>6O= (<7<5D<F5?L =5 ?>4?56<F D5<>=FG). 

�F>5D4645FEO E<<6>? «Er2» ?>E?5 
6>?NG5=<O ?<F4=<O. 

�>7<>6=>, =5<E?D46=O 6=GFD5==<5 �% <7<5D<F5?O. �4<5=<FL ?D<5>D =4 
=>6O= (<7<5D<F5?L =5 ?>4?56<F D5<>=FG). 

�F>5D4645FEO E<<6>? «Er3» ?>E?5 
6>?NG5=<O ?<F4=<O. 

�>7<>6=>, =5<E?D46=O 6=GFD5==<5 �% <7<5D<F5?O. �4<5=<FL ?D<5>D =4 
=>6O= (<7<5D<F5?L =5 ?>4?56<F D5<>=FG). 

�4> 65D=GFL 6E5 =4EFD>=>< D56<<4 
E?5F<4?L=OE =4EFD>5> > 7=4G5=<O< 
?> G<>?G4=<N? 

�O?>?=<FL <=<F<4?<74F<N. 



23 
 

 

8.2 &5E=<G5E><5 E4D4>F5D<EF<>< 
 
 

�>45?L B-711 B-712 B-713 

�D<=F<? <7<5D5=<O �5F>4 EF5>?O==OE M?5>FD>4>6 

�<=<<4?L=O= >5N5< >5D47F4 0.05
*1

, 0.1 <? <?< 5>?55 

�<4?47>= <7<5D5=<= >F 2 4> 12 pH 

�<4?47>= >F>5D465=<O >F 0 4> 14pH 
*2

 

$47D5L5=<5 (<E?>?L7G5<O5 F<DDO) 0.1 pH 0.1/0.01pH (6O5<D45<O=) 

�4?<5D>6>4 �> >4=>= F>G>5 �> >4=>= F>G>5 / �> 46G< F>G>4<
*3

 

�>7D5L=>EFL ±0.1pH 
*4

 

�<E??5= �=4<6<4G4?L=O= (<>=>ED><=O=) F<DD>6>= ��� 

$45>G4O F5<?5D4FGD4/6?46=>EFL �F 5ºC 4> 40ºC, >F=>E<F5?L=4O 6?46=>EFL 85% <?< =<65 (557 
>>=45=E4F<<) 

-?5>FD>?<F4=<5 �4F4D5=>< CR2032 (2 LF.) 

%D>> E?G65O 54F4D55> �D<5?<7<F5?L=> 400 G4E>6 =5?D5DO6=>7> <E?>?L7>64=<O 

�E=>6=O5 <4F5D<4?O ��%-M?>>E<4 

�=5L=<5 D47<5DO/<4EE4 164 << × 29 << × 20 << (557 ?D>5>F<=), ?D<5?<7<F5?L=> 50 7 
(F>?L>> <7<5D<F5?L, 557 54F4D55>) 

�E=>6=O5 DG=>F<< �><?5=E4F<O 6?<O=<O F5<?5D4FGDO, �>4>=5?D>=<F45<>EFL 
(IP67)

*5
, �6F>G45D64=<5 ?>>474=<=, �6F><4F<G5E>>5 6O>?NG5=<5 

?<F4=<O (30 <<=GF). 

 

*1 0.05 <? <?< =<65, 5E?< <E?>?L7G5FEO ?<EF B 4?O >5D47F4. 

*2 �E?< <7<5D5==>5 7=4G5=<5 =5 6E>4<F 6 4<4?47>= <7<5D5=<=, >F>5D4645<>5 7=4G5=<5 <<745F. �7> EF><F 
<E?>?L7>64FL F>?L>> 6 >4G5EF65 >D<5=F<D4. 

*3 �>7<>6=>EFL 6O5>D4 <564G >4=>F>G5G=>= >4?<5D>6>>= < >4?<5D>6>>= ?> 46G< F>G>4<. 

*4 �>6F>DO5<>EFL <7<5D5=<O EF4=44DF=>7> D4EF6>D4 ?>E?5 >4?<5D>6>< ?D< ?><>M< F>7> 65 EF4=44DF=>7> 
D4EF6>D4. 

*5 IP67: 557 >L<5>> ?D< ?>7DG65=<< 6 6>4G =4 7?G5<=G 1 <5FD4 <?< =4 ?D>FO65=<< 30 <<=GF, => ?D<5>D 
=5?L7O <E?>?L7>64FL ?>4 6>4>=. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



24 
 

�>=F4>FO: 
 
 

•  �7<O  

 

HORIBA, Ltd. 
2, Miyanohigashi, Kisshoin, Minami-Ku Kyoto 601-8510 Japan 
Phone: +81 75 313 8121  
FAX: +81 75 321 8312  
Email: info@horiba.co.jp 

 

•  %565D=>= �<5D<>5 < �4F<=E>>= �<5D<>5 

 

Horiba Instruments, Inc. 
34 Bunsen Avenue, Irvine, California 92618, United States 
Phone: 800-446-7422  
FAX: 949-250-8159 
Email: serviceuslab-sci.us@horiba.com 

 

•  �6D>?4, �?<6=<= �>EF>>, �DD<>G < $>EE<�O 

 

HORIBA UK Ltd. 
Kyoto Close, Moulton Park, Northampton, NN3 6FL, England 
Direct tel: + 44 (0) 160 454 2600 
Fax: +44 (0) 160 454 2696 
E-mail: laqua.huk@horiba.com 
 


