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7=4G5=<O 6 �&> i45?<FO 9.8.1 4?O E>>F65FEF6GNM57> �� (<>6=> 6O5<D4FL 4DGF<5 �&, => =5 <5=55

5 D46=><5D=> D4E?D545?5==OE ?> 4<4?4:}>=G, 6>JING4,l 65DE=55 < =<6=55 7=4G5=<O),

&45?<F4 9.8.1 - �>=FD>?L=O5 F>G>< <7<5D5=<O G4EF>FO

?>

-F4?>=

73-110

-?5>FD <G5E>4O G4EFL ��

Mlc-236,
�>4G?L MR-452,

�>D<<<74F>D ��-402

�
3

7
�z

��

U

�4<<5=>64=<5 �� (<7<5DO5<>7> ?4D4<5FD4)

t-G

>G

'4EF>F4 =4?DO65=<O 75=5D4F>D4 ?5D5<5==>7>

F>>4 D47 �, �, %
(�4D4<5FDO: Fz?_�, Fz?_�, Fzm_()

>F 300 4>
520 �F

300; 340; 400; 460; 520

9.8.1.5 �E?>?L7GO �� ?>>G5D54=> 4?O 6E5E 7=4G5=<= G4EF>F, G>r64?=LrE 6 F45?<F5 9.8.1

?D>65EF< <7<5D5=<O 6 
"oor""rcT"rn 

E ?.?.1 - 5 �D<?>65=<O � > =4EF>OF5= ��. �D< MF><

=><<=4?L=O5 7=4G5=<O G4EF>FO ?5D5<5==>7> F>>4 6 �F 744464FL E ?><>MLN 75=5D4F>D4 6

%FD4=<F4 37 <7 74

I

=><<=4?L=O5 7=4G5=<O

G4EF>FO ?5D5<5==>7> F>>4

6 �&, [�u]
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54<=<F4E <7<5D5=<JI G4EF>FO ?5D5<5==>7> F>>4 (7F), 4 al}t??<FG4G E<7=4?4 �4 6OE>45 75=5D4F>D4

GEFil=>6<FL D.l6=>= 1 �.
9.8.1 .6 �E?>?L7GO G>474=<O ?.?.7 - 12 �D<?>65=<O � > =4EF>OM5= ��, 6O?>??<FL

>5D45>F>G D57G?LF4F>6 <7<5D5=<= < D>D<<D>64=<5 ?D>F>>>?4 ?>65D><.

.-?O 64D<4=F4 46F><4F<G5E>>� >5D45>F>� D57G?LF4F>6 <7<5D5=<= 6> 6>JI44>5 <�4EFD>=>4

?D>F>>>?4) >>=4 <�4EFD>=>4 ?4D4<5FD>6 ?D>F>>>?4D (D<EG=>> �5 �D<?>65=<O � > =4EF>OM5=

��) GEF4=>6<&L ?4D4<5FDO �> E>7?4E=> F45?<F5 �.1 �D<?>65=<O � < F45?<F5 9.8.2. �?O

?>65DO5<>7> �� �� 5G?5F 6LL>?=5=4 >5D45>F>4 D57G?LF4F>6 <7<5D5=<= ?> D>D<G?4< (10.1) <

(10.2), ?D<65?5==O< 6 D.}745?5 10 =4EF>OM5= ��.

&45?<F4 9.8.2 - �4EFD>=>4 ?D>F>>>?>6 ?>65D>< �� G4EF>FO

9.8.2 $57G?LF4FO ?>65D>< <> G4EF>FO ?5D5<5==>7> F>>4 75=5D4F>D4 EG<F4FL

?>?>6<F5?L=O<<, 5E?< <4t>E<<4?L=O5 7=4G5=<O ?D<6545==LD( ?>7D5L=>EF5= �� =4E>4OFEO 6

4>?GE>45<OE ?D545?4E (?D<6545==L7E 6 ?D<?>65=<< � =4EF>OM5= ��),

9.8.� � E?Gl45 =56O?>?=5=<O Gi?>6<=, G>474==OE 6 ?.9.8.2, E>>F65FEF6GNM<= ��

5D4>G5FEO 4> 6L<6?5=<O < GEFD4=5�<O ?D<G<=O =5E>>F65FEF6<O, �>E?5 GEFD4=5=<O ?D<G<=O

=5E>>F65FEF6<O �� ?>4?56<F 6=5>G5D54=>= ?>65D>5 6 E>>F65FEF6<< E 44==>= ��,

7=4G5=<5 6 ?>?5
=4<<5=>64=<5 ?>?O 6 >>=5

>�4EFD>=>4 ?4D4<5FD>6
? 4))

$47D5? 4 m4>.,|

L=>EFL)>>7=>E<F5?L=4O ?>
>EF46<FL \|=>EFL)(� 6545==4O ?>

%FD4=<F4 38 <7 74



9.9 �?D545?5=<5 ?>7D5L=>EF5= �� >F=>E<F5?L=>= 6?46=>EF< 6>74GE4,

�� F5<?5D4ryDO 6>74GE4 6 5>>E5, �� 4F<>ED5D=>7> 446?5??O 6 5>>E5

�>65D>4 ��, 6E>4OM<E 6 E>EF46 G>474==OE ��, ?D>6>4}r.7EO 46F>=><=> ?> 4>>G<5=F4<,

?5D5G<E?5==O< 6 F45?<F5 5.1 D4745?4 5 =4EF>OM5= ��.
�>65D>G �� (?4D 4<5rDO,, tD5>>E, t5>>E, �=) 6O?>?=lF7L 6 2 MF4?4 >><??5>F=O< E?>E>5><:

l-= MF4? - >>=FD>?L (>F5=>4) E>EF>O=<O < �% I&�;

2-= MF4? - ?D>65D>4 DG=>F<>=<D>64=<O ��.

9.9.1 fuO >>=FD>?O (>G5=><) ��:

9.9.1.1 �FE>54<=<FL 57> >F ]l<=<< <=F5DD5=E4 RS-485 (RS-232 4?O �� 4F<>ED5D=>7>

446?5=<O 6 5>>E5, ?4D4<5FD �=).

9.9.1.2 �D>65D<FL 6=5L=<= 6<4, =4?<G<5 ??><5 < <4D><D>6>G: �� =5 4>?65= <<5FL

6<4<<OE 6=5L�<E ?>6D56456<=. �?><5<D>64=<5, <4D><D>6>4 F<?4 < =><5D4 �� 4>?6?O

E>>F65FEF6>64FL ?4E?>Dry =4 �� (MF<>5F>5),

9.9.1,3 �?/ �� ?D>65D<F, 45=EF6},I>M55 E6<45F5?LEF6> > ?>65D>5 </<?< ?4?<G<5 E6545=<=

> ?>?>6<F5?L=L= D57G?LF4F4E ?>65D>< 6 $�$ ?> ���.
9.9.2 ?� 6LF45F D57G?LF4FO <7<5D5=<= 6 F<DD>6>< 6<45, < 6 4��% >FE}FEF6GNF

M?5<5=FL1, 6=>EOM<5 4>?>?=<F5?L=},N ?>7D5L=>EFL 6 D57G?LF4F <7<5D5=<=.

9.9.3 �D>65D>G DlN>G<>=<D>64=<O �� 6O?>?=<FL E?54GNM<< >5D47><,

9.9.3.1 �>E?5 >>=FD>JIO (>F5=><) E>EF>O=<O < �% GEF4=>6<FL �� =4 LF4F=>5 <5EF>,

74>D5?<FL, ?>4>?NILFL >455?L E>54<=5=<O �� > ?<=<< <=F5DD5=E4 RS-485 (RS-232 4?O ��

4F<>ED5D=>7> 4al6?5=<O 6 5>>E5, ?4Dil<5FD �=). �>?NG<FL ?<F4=<5 �? < ?5D565EF< 57> 6 D56<<

<7<5D5=<O ?4D4 {�FD>6 >>DGOt4N?r5= ED54O (>F=>E<F5?L=>= 6?aD>=>EF< 6>74}E4, F5<?5D4FGDO

6>74}E4, 4F<>ED5D=>7> 446?5=<O).
9.9.3.2 �D>65EF< ?D>65D>G D45>F>E?>E>5=>EF< �� 6 E>>F65FEF6<< E ?. 8.3 D47?5?4 8

=4EF>OM5= �?.
9.9.3.3 �D>65D<FL DG=>G<>=<D>64=<5 �� ?lFU< E>?>EFzl6?5=<O ?>>474=<= >4=4?4

(=<<5=>64=<5 ED5>>E/ &5>>E/ �= 6 7tl6<E<<>EF< >F 6O5D4rr=>7> �� 4?O ?>65D><) 6 >>=5 F<DD>6>7>

D>D<G?OD4 �> D<EG=>> 1, D47?5? 8 =4EF>?F5= �?) - E ?>>474?<O<< �?. �>>474=<O 6 >>=5

F<DD>6>7> D>D<G?OD4 �� ?>?6=O E>6?444FL E ?>>474=<O<< =4 <=4<>4F>D5 ��,

9.9.4 &4> >4> �? (<7<5D<F5?L 6?46=>EF< < F5<?5D4FGDO �6Flw 54D><5FD D45>G<= E5F56>=

�DE_l<) =4 6OE>45 6LF45F E<r=4? 6 F<DD>6>< 6<45 ?> ?D>F>>>Jry RS-485 (RS_232 LO ��

4F<>ED5D=>7> 446?5=<O 6 5>>E5, ?4D4<5FD �=), F> ?>7D5L=>EFL �� ?D<=<<45FEO D46=>=

?>7D5L=>EF< ��.
9.9.5 $57G?LF4FO ?>65D>< �> >F=>E<F5?L=>= 6?46=>EF< 6>74}E4l �> F5<?5D4FGDO 6>74GE4

6 5>>E5/ �> 4F<>ED5D=>7> 446?5=<O 6 5>>E5 EG<F4FL ?>?>6<F5?L=O<<, 5E?<:

- <E?>?L7G5<O= 6 %<EF5<5 ?? (<6F<, �DE_l<) ?D>E>4<F ?D>65D>G E>7?4E=> ?. 9.9.1;

- �� ?D>E>4<F ?D>65D>G D45>F>E?>E>5=>EF< E>7?4E=> ?, 9,9,3,

9.9.6 � E?Gl45 =56O?>?=5�<O GE?>6<=, G>47:r==LFE 6 ?.9.9.5, E>>F6g7EF6}F>M<= ��

5D4>G57EO 4> 6LO6?5=<O < GEF4=5�<O ?D<G<=O =5E>>F65FEF6<O, �>E?5 GEF4=5=rrO ?D<lL=O

=5E>>F65FEF6<O �� ?>4l56<F 6�5>G5D54=>= ?>65D>5 6 E>>F65FEF6<< E 44==>= ��,

%FD4=<F4 39 <7 74



9.10 �?D545?5=?5 ?>7D5L=>EF5= �� <4EE>6>7> ? >5N5<=>7> D4EE>44 6<4>>EF5= <

747>6

�>65D>G �� (?4D4<5FDO: Gm, G6 _E>6,.{,<) 6LL>?=<FL 6 2 MF4?4 >><??5>F=LL,t E?>E>5><:

1-= MF4? - >>=FD>?L (>F5=>4) E>EF>O=<O < �% ��;
2-= MFLl - ?D>65D>4 DG=>G<>=<D>64=<O ��.

9.10.1 �?O KoHFpoJuI (>G5=><) ��:
9.10.1.1 �FE>54<=<FL 57> >F ?<=<< <=F5DD5=E4 RS-485.

9.10.1.2 �D>65D<FL 6=5L=<= 6<4, =4?<G<5 ??><5 < <4D><D>6>G: �� =5 4>?65= <<5FL

6<4<<OE 6=5L?<E ?>6DE645=<=. �?><5<D>64=<5, <4D><D>6>4 F<?4 < �><5D4 �� 4>?6=O

E>>F65FEF6>64FL ?4E?>DFG =4 �� (MF<>5F>5).

9.10.1.3 fuO �� ?D>65D<FL 45=EF6},NM55 E6<45F5?LEF6> > ?>65D>5 </<l?-l =4,r<'L5 E6545���

> ?>?>6<F5?L=LD( D57G?LF4FirE ?>65D>< 6 $�$ ?> ���.

9.10.2 �D>65D>G DG=>G<>=<D>64=<O �� 6O?>?=<FL E?54GNM<< >5D47><,

9.10.2.1 �>E?5 >>=F>?O (>F5=><) E>EF>O=�O < �% GEF4=>6<FL �� =4 LF4F=>5 <5EF>,

74>D5?<FL, ?>4>JING<FL >455?L E>54<=5=<O �? > ?<=<< <=F5DD5=E4 RS-485. �>?NG<FL ?<F4=<5

�� < ?5D565EF< 57> 6 D56<< <7<5D5=<O D4EE>44.
g,l0.2.2 �D>65EF< ?D>65D>G D45>F>E?>E>5=>EF< �> 6 E>>F65FEF6<< E ?. 8.3 D47?5?4 8

=4EF>OM5= �?.
9.10.2.3 �D>65D<FL DG=>G<>=<D>64=<5 �> ?GFU< E>?>EFz6?5=<O ?>>474=<= >4=4?4 6 >>=5

F<DD>6>7> D>D<G?OD4 �� (D<ElFl>> l, D4745? 8 =4EF>OM5= ��)

E ?>>474=<Ou< �?. �>>474=<O 6 >>=5 G<DD>6>7> D>D<G.?OD4 �> ?>?6=O E>6?444FL E ?>>,6ll=<O<<

=4 <=4<>4F>D5 �?. &4> >4> �? ?D< ?>65D>5 =5 ?>7DG645FEO 6 D45>GlF> ED54G, 7=4G5=<O =4

<=4<>4F>D5 5G?GF D46=O 7=4G5=<N >0> <?< 5?<7>< > MF><G 7=4G5=<N,

9.10.3 &4> >4> ?5D6<G=L= ?D5>5D47>64F5?L �� =4 6LrE>45 6O445F E<7=4? 6 F<DD>6>< 6<45

?> ?D>F>>>?G RS-485, F> 45E>l?>F=< ?>7D5L=>EFL �� ?D<=<<45FEO D46=>= 45E>?NF=>=

?>7D5L=>EF< ?5D6<G=>7> ?D5>5D47>64F5?O.

9.10.4 $57G?LF4FO ?>65D>< <> <4EE>6>7> D4EE>44 6<4>>EF< < 7474 EtLF4FL

?>?>6<F5?L=O<<, 5E?<:

- <E?>?L7G5<O= �� (EG5FG<>-D4EE>4><5D <4EE>6O= <<D, >F� �5?LF4?4E>4?L,

D4EE>4><5D-EG5FG<> 6<4>>EF< ($�,-&�)) ?D>E>4,IF ?D>65D>G E>7?4E=> ?, 9,10,1 ;

- �� ?D>E>4<F ?D>65D>G D45>F>E?>E>5=>EF< E>7?4E=> ?,9,10,2 ,

9,10.5 � E?GG45 =56Ll?>?=5=<O GE?>6<=, G>474==OE 6 ?.9.10.4, E>>F65FEF6GNM<= ��

5D4>G5FEO 4> 6OO6?5=<O < GEFDaL5=<Jl ?D<tL=O =5E>>F65FEF6<O. �>E?5 GEFDll=5=<O ?D<G<=O

=5E>>F65FEF6<O �� ?>4?56<F 6=5>G5D54=>= ?>65D>5 6 E>>F65FEF6<< E 44==>= ��.

9.10.6 � E?rr45 ?D<<5=5=<O �� D4EE>4><5D4-EG5FG<>4 E<4>>EF< <P�L-F�) E F>>>6O<

6L6>4=O< E<?lal?>< z}-20 <� (?4D4<5FD {?) E?54G5F ?D>6>4<FL ?>65D>G 6 E>>F65FEF6<< E ?, 9,1l

=4EF>OM5= ��.
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9.1l �?D545?5=<5 ?>7D5L=>EF5= �� >5N5<=>7> D4EE>44 r><4>>EF5=

�D< ?>4>r?>G5=<< �� �� >5N5<=>7> D4EE>44 (?D>>4G><) <4E?4 ?> F<DD>6><G <=F5DD5=EG,

?>65D>G �� >5N5<=>7> D4EE>44 (?D>>4.?<<) <4E?4 ?D>6>4<FN 6 E>>F65FEF6<< E D4745?>< 9.10

=4EF>OM5= ��.

�>65D>G �� 6O?>?=OFL 6 3 MFLt4 ?>M?5<5=F=O< E?>E>5><:

1-= MF4? - >>=FD>?L (>F5=>4) E>EF>O=<Jl < �% ��;
2_= MF4? - ?>65D>4 M?5>FD<G5E>>= G4EF< �� F5?LN >?D545?5=<O 4<4?47>=4 <7<5D5=<� <

�% (<=4<6<?G4?L=>= DG=>F<< ?D5>5D47>64=<O < ?>7D5L=>EF< <7<5D5=<=);

3-= MF4? - >?D545?5=<5 < >F5=>4 <4>E<<4J,IL=LD( ?>7D5L=>EF5= ��.

9.1 l .l �?O >>=F>JlO (>F5=><) E>EF>O=<O < �% ��:

9.11.1.1 >FE>54<=<FL 57> >F M?5>FD<G5E>>= G4EF< ��. �D>65D<FL 6=5L=<= 6<4, =al?<G<5

??><5 < <4D><D>6>G - �� =5 4>?65= <<5FL 6<4<<LrE 6=5FL<E ?>6D5645=<=, ??><5<D>64=<5

4>?6=> E>>F65FEF6>64FL E5>D>G=><G G5DF56G, 4 <4D><D>6>4 F<?4 < =><5D4 �� - ?4E?>DFG.

9.11.1.2 �D>65D<FL =tF<t<5 45=EF6GNM57> E6<45F5?LEF64 > ?>65D>5 (?5D6<G=>= <?<

?5D<>4<G5E>>=) </<?< =4?<G<5 E6545=<= > ?>?>6<F5?L=LD( D57G?LF4F4E ?>65D>< 6 $�$ ?> >��.

�O?<E4FL 7=4G5=<5 ?>7D5L=>EF< �� <7 ?D>F>>>?4 ?>65D>< (?D<?>65=<5 > 45=EF6}t>M5<G

E6<45F5?LEF6G > ?>65D>5), >5>7=4G5�<5 ?4D4}r5F4 �� < 4<4?47>= <7<5D5=<= - 6 D57G?LF<DlF>M<=

?D>F>>>? ?>65D><, D5>><5=4G5<4JI D>D<4 >>F>D>7> ?D54EF46?5=4 6 �D<?>65=<<.- > =4EF>OL5=

<?.
9.1 1 .2 �>65D>G

?>E?54>64F5?L=>EF<:

9.11.2.1 %>5D4FL EE5<G ?>65D>< M?5>FD<G5E>>= G4EF< �� 6 E>>F65FEF6<< E D<El=>>< 25

(LrO �� >5NU<=>7> D4EE>44 (?D>>4G><) 7<4D46?<G5E>>= 6<4>>EF< 6 ?<=<< =47=5F4=<O) <?< E

D<E}F>>< 26 (4FO �� >5N5<=>7> D4EE>4 <4E?4, ?D< ?>4>JING5=<< �� ?> 4=4?>7>6><G 6L6>4G 6

6<45 GG<D<F<D>64==>7> E<7=4?4 ?>EF>O==>7> F>>4 6 4<iL47>=5 >F 4 4> 20 <4), 4?O G57> =4 6E>4

M?5>FD<G5E>>= G4EF< �� (> >455?L=>= ?<=<<), 6<5EF> �� ?>4>JING<FL ED54EF6> ?>65D><,

6O5D4==>5 6 E>>F65FEF6<< E F45?<F5= 5.1 =4EF>OM5= ��.

$<EG=>> 25 - %E5<4 ?>65D>< �� >5NU<=>7> D4EE>44 (?D>>4G><) 7<4D46?<G5E>>=

M?5r7D<G5E>>= G4EF< >464>7> �> 6LF?>?=<FL 6 }>474==>= =<65

??

F?D

?>

-F4?>=

77_110

-?5>FD <G5E>4O G4EFL ��

<lE-276,
�>4G?L MR-452,

�>D<<<74F>D ��-402

:
s

::

EE

L:
8
U

6<4>>EF< 6 ?<=<< =47=5F4=<O
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?>

-F4?>=

H4_101

-?5>FD <G5E>4O G4EFL ��

<lE_275
�>4G?L � R-114C2

�
�:
;L
3;
;U
$iJG !t

$<ElF>> 26 - %E5<4 ?>65D>< �� >5N5<=>7> D4EE>4 <4E?4

9.11.2.2 �O?>?=<FL ?>47>F>6>' <> �<<% > ?>65D>5 E>7?4E=> ?, 8.4 =4EF>OM5= �� E

GG5F>< E6545=<=, ?D<6545==OE =<65.

9.11,2.3 'EF4=>6<FL 6 >>=5 <�4EFD>=>4 >4=4?4...D (D<EG=>> 13) G4EF>FG >?D>E4 10 �G.
g.\|.2.4 'EF4=>6<FL 6 >>=5 >�4D4<5FDO ?D>65D>< (>4=4?L=4O)... > (D<EG=>> 15)

=4EFD>5G=O5 ?4D.l}r5FDO E>7?4E=> F45?<F5 8.4 D4745?4 8, 4 F4>65 E?54GNM<5 ?4D4<5FDO:

>,-?<=4 ?>DF<<>> - l0 >FEGUF>6

>&<? >F5=>< ?>DF<<D - <4F5<4F<G5E>>5 >6<44=<5 (��).

?D< =4EFD>=>5 6 ?>?5 <>>=FD>?L=O5 F>G><) GEFzL>6<FL 7=4G5=<O <7 ?>?O <=><<=4?L=O5

7=4G5=<O 6 >F> F45?<FO 9.11.1 4?O E>>F65FEF6GNM57> <> (<>6=> 6O5<D4FL 4DG7<5 >F, => =5

<5=55 5 D46=><5D=> D4E?D545?5==LD( ?> 4<aLa6>=G, 6>JINGlL 65DE=55 < =<6=55 7=4G5=<O).

&45?<F4 9.1 1.1 - �>= 5 F>G>< <7]\{5 <O >5N5<=>7> 4EE>44 E<4>>EF5=

9.11.2.5 �E?>?L7GO �� 4?O ?>65D>< M?5>FD<G5E>>= G4EF< ��, ?>>G5D54=> 4,IO 6E5E

=><<=4JIL=LD( 7=4G5=<= D4EE>44, G>47lL=OE 6 F45?<F5 9.1 1 .1, ?D>65EF< <7<5D5=<O 6 E>>F65FEF6<<

E ?.?.l - 5 �D<?>65=<O � > =4EF>OM5= ��. �D< MF>< >464>5 =><<=4?L=>5 7=4G5=<5 >5N5<=>7>
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&45?<F4 g.1|.2 - �4EFD>=>4 ?D>F>>>?>6 ?>65D>< �� >5N5<=>7> D4EE>44 (?D>>4G><)
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- D4EEG<F4==4O E>7?4E=> ?. 9. t 1 .3 EG!!<4D=< ?>7D5L=>EFL �� =5 ?D56OL45F FD55G5<GN
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.->?GE>45FEO ?D>6>4<FL ?>65D>G �� =4?DO65=<O ?>EF>O==>7> F>>4 46F>=><=> - 6 MF><
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g.|2.|,2 6O?>?=<FL ?>47>F>6>G'- <> 4<<E > ?>65D>5 E>7?4E=> ?. 8.4 =4EF>OM5= <? E
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9.12.1.3 'EF4=>6<FL 6 >>=5 >�4EFD>=>4 >4=<4...> D<EG=>> 13) G4EF>FG >?D>E4 10 �F,

MF4?>=

H4_10l

-?5 >FD <G5 E>4 O G4 ErL ��

3D
7M
�>
�*?r

<lE_275
�>4G?L MR-227U2 ?>

?>

-F4?>=

H4-10l

-?5>F<G5E>4O G 4EFL ��

ýt
sE
ý�
"5g<!

Mlc_236
�>4y?L � R-114C2

%FD4=<F4 45 <7 74
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