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1 .->?GE>45FEO ?D<<5=5=<5 4=4JI>7<G6LrE ED54EF6 ?>65D><, >55E?5.?,t64NM<E FD55G5<GN
F>G=>EFL ?5D544G< 54<=<F 65?<rL= ?>65DO5<><G ED54EF6G <7<5D5=<=.

(�7<5?5???O D544>F<O, �7<. N 1)

6 &D55>64??O ?> >55E?5G5=?N 557>?4E=>EF< ?D>6545=?O ?>65D><
6.1 �D< ?D>6545=<< ?>65D>< E?54G5F E>5?N44FL >5M<5 FD55>64=<O 557>?4E=>EF< ?D<

D45>F5 E 44FG<>4I,t< 446?5=<O (E<. ��%& 22520-85).

7 �=5L=?= >E<>FD ED54EF64 ?7<5D5??=
7.1 �D< ?D>6545=<< 6=5L=57> >E<>FD4 4>?6=> 5Lr7L GEF4=>6?5=> E>>F65FEF6<5

44Fti<>>6 E?54GNM<< FD55>64=<O< :

7.1.1 �>65DO5<O5 44FG<>< �5 4>?6=O <<5FL ?>6D5645=<=, ?D5?OFEF6},NM<E <E
?D<<5=5=<N;

7.1 .2 �4D><D>6>4 44FG<>4 4>?6=4 E>>F65FEF6>64FL 4al==O<, }>?}z<=O< 6 ?4E?>DF5.

8 �>47>F>6>4 > ?>65D>5 ? >?D>5>64??5 ED54EF64 ?7<5D5?<=
8.1 �>47>F>6>4 > ?>65D>5
8,1.1 �7=4>><LF5EL E DG>>6>4EF6>< ?> M>E??G4F4F<< ����.4062�3,090 $-
8.1.2 �>47>F>6LF5 >5>DG?>6<<5 < ED54EF64 <7<5D5=<O, G>474==O5 6 F45?<F5 2, >

D45>F5 6 E>>F65FEF6<< E <E M>E??G4F4F<>==>= 4>>l<5=F4F<5=.
8.1.3 �5D54 ?D>6545=<5< ?>65D>< E?54G5F ?D>65D<FL 75D<5F<G=>EFL E<EF5<O,

E>EF>OM5= <7 E>54<=<F5?L=LrE ?<=<= < >5D47F>6LrE ?D<5>D>6, 446?5=<5<, D46=O< l20 % >F 65DE-
=57> ?D545?4 <7<5D5=<= ?>65DO5<>7> 44Fr<>4. �D< >?D545?5=<< 75D<5F<G=>EF< E<EF5<G >F>JIN-
G4NF >F GEFD>=EF64, E>744NM57> 446?5=<5. %<EF5<G EG<FalNF 75D<5F<G=>=, 5E?< ?>E?5 F5E<<-
=lF=>= 6LF5D6>< ?>4 446?5=<5< 6 F5G5=<5 ?>E?54},NM<E 2 <<= 6 =5= =5 =45?N445FEO ?445=<O
446?5=<O

8.2 �?D>5>6Lr<5 ED54EF64 <7<5D5=<=
8.2.1 �D< >?D>5>64=<< ?D>6>4OFEO E?54GNM<5 >?5D4F<<:
- DG=>F<>=<D>64=<O >>DD5>F>D4 HyJuI;

- ?>4EFD>=>4 =4G4JIL=>7> 7=4G5=<O 6OE>4=>7> E<7?<4 (?D< =5>5E>4<<>EF<);
- ?D>65D>4 75D<5F<G=>EF< 44FG<>4.

8.2.1.1 �?D>5>64=<5 < =4EF>=>4 44FG<>>6 E 6LD(>4=O<< E<7=4?4<< >F 4 4> 20 <�; >F 0,4

4> 2,0 �; >F 0,5 4> 4,5 �; >F 0 4> 5 �; >F 0 4> 10 �; >F l 4> 5 �; (>>4O 6LrE>4=>7> E<7=4JI4 01,05l,
052, 053; 054; 056, 151, l52, 153, 156 E>>F65FEF65==>) 74>L>G45FEO 6 E?54GNM5<: (�7<5=5==4O

D544>F?O, �7<. �. 1)
- 7444NF ?N5>5, =5 ?D56OL:lNM55 25 % >F 65DE�57> ?D545?4 <7<5D5=<O 44FG<>4, 7=4G5=<5

<7<5DO5<>7> 446?5=<O, D<>E<DlF>F <EE>4=>5 7=4G5=<5 6LIE>4=>7> E<7=<4;
- >>DD5>F>D HyJul ?>6>D4G<64NF ?> G4E>6>= EFD5?>5. �D< MF>< 4>?6=> =45?N44FLEO <7-

<5=5=<5 6LD(>4=>7> E<7=4?4. �4F5< >>DD5N>D =G?O ?>6>D4G<6zlNF ?D>F<6 G4E>6>= EFD5?><. �D<
MF>< 4>?6=> =45?N44FLEO <7<5=5=<5 6LIE>4=>7> E<7=:L4 6 ?D>F<6>?>?>6=GN EF>D>=G. �4F5<
7444NF 446?5=<5, E>>F65FEF6GNM55 =<6=5<G ?D545?G <7<5D5=<O < 6D4M5=<5 >>DD5>F>D4 =G?O

GEF4=46?<6alNF <EE>4=>5 <J?r 4DlF>5, 5>?55 F>G=>5 (?D< =5>5E>4<<>EF<) 7=4G5=<5 6LD(>4=>7>
E<7=4?4.

�D<<5G4=<5 - �>DD5>F<O =4G4JIL=>7> 7=4G5=<O 6LD(>4=>7> E<7=4JI4 44FG<>>6 557 ?>4-
EFD>5G=L6 D57<EF>D>6 >EG]F5EF6?O5FEO 6 E>>F65FEF6<< E ?D<?>65=<O<< �, �, �, �.

8.2.1.2 �D< >?D>5>64=<< 44FG<>>6 E 6LrE>4=O<< E<7=<4<< >F 0,4 4> 2,0 � <
>F 0,5 ?> 4,5 � E >>44<< 6OE>4=>7> E<7=tl,?4 058 < 059, E>>F65FEF65==> (<<5NF ?D>?>DF<>=4?L-
=},N 746<E<<>EFL 6OE>4=>7> E<7=4?4 >F =4?DO65=<O ?<F4=<JI < ?>4EF>5G=O5 D57<EF>DO
=G?O < 4<4?47>=4) ?>4>7?>G4NF 44FG<> > 7DG7>?>DL=56><G M.lHoMeTpy <?< 4DG7><G 7444FG<>G
446?5=<O.
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�>?NG4NF 44F.I<> 6 M?5>FD<G5E>GN EE5<G, ?>>i64==GN =4 D<E},=>5 .-.l ?D<?>65O<O.-.

,-> ?>4>r?>G5=<O 44FI<>4 =4?DO65=<5 <EF>G=<>4 ?<F4=<O 4>?tr4r> 5Lr7L GEF4=>6?5=> E
?>7D5L=>EFLN =5 5>?55 *2 7> >F =><<=4?L=>7> 7=4G5=<O. �>r?>G4NF ?<F4=<5, 6LF5D6<64NF 44F-
G<> 6> 6>J]NG5==>< E>EF>O=<< 6 F5G5=<5 =5 <5=55 30 <<=lF.

�4F5< E?54G5F:
l �7<5D<FL < 74D<>E<D>64FL (74?<E4FL) D4>7<G5E>>5 =al?DO65=<5 ?<Fil=<O U?, GEF4=>6<6

?5D5>?NG4F5?L 51 6 ?>?>65=<5 1.

2 �><<=4?L=>5 7=4G5=<5 4<.L47>=4 6L7E>4=>7> E<7=lF4 44FG<>4 (UB-UH) D4745<lFL =4 =>_
<<Ii4JIL=>5 7=4G5=<5 =4?DO65=<O ?<Fal=<O U4? < G<=>6<FL =4 D4>F<G5E>>5 (<7<5D5==>5)
7=4G5=<5 =4?DO65=<O ?<F4=uO u?. �4D<>E<D>64FL ?>?r{5==>5 7=4G5=<5.

3 'EF4r>6<FL ?5D5>JlNG4F5?L s l 6 ?>?>65=<5 2. �>44FL 446?5 g?5 $ <<=, E>>F65FEF6},NM55
�<6=5<G ?D545?G <7<5D5=<O ?>65DO5<>7> (?D>65DO5<>7>) 44FG<>4, �7<5D<FL 6L?<>4=>= E<7=4?
u4$ < 74D<>E<D>64FL 7=4G5=<5.

4 $4EEG<F4FL 7=4G5=<5 6LrE>4=>7> E<7=4?4 44FG<>4 Us$ ?D< 446?5=<<, E>>F65FEF6},NM5<
65DE=5<G ?D545?G <7<5D5=<O, E?>6<6 7�4G5=<5 UOE D57G?LF4F>< 6LFG<E?5=<= ?> ?. 2.

5 �>44FL =4 44FG<> 446?5=<5 $<;>E, E>>F65FEF6},NM55 65DE=5<G ?D545Jry <7<5D5=<O.
5 �EF46<FL 64?> >F65DF>< 6 III?<F ?>6>4>4 D5ryJ?{D>6>G=>7> D57<EF>D4 (4<4?47>=> <, 6D4-

M< 5U, GEF'l=>6<FL 7=4G5=<5 6LD(>4=>7> E<7=4?4, D4"=>5 F5 a 
"*a""-""> 4>EF<)N,I<>= F>G=>-

EFLN,
7 $4EEG<F4FL D4>F<G5E>>5 7=4G5=<5 6L6>4=>7> E<7�4?4 [Jg5 ?D< =<6=5< ?D545?5<7<5DO5<>7> 446?5=<JI $FF?, D4745?=6 =><<=zt?L=>5 7=4G5=<5 =<6=57> ?D545?4 6LrE>4=>7>E<7Ii4JI4 Ufl =4 =>�?=4?L=>5 7=4G5=<5 =4?DO65=<O ?<F4=<O U?a, < G"=>*<u =4 D4r7<G5E>>57=4G5=<5 =4?DO65=<O ?<F4=<O u?. �4D<>E<D>64FL D57GJLF4F D4EG5F4.
8 �>44FL =4 44FG<> 446?5 =<5 $<<=, 

">>r"aiar"Gr>M55 
=<6=5<G ?D545?G <7<5D5=<O.9 �EF46<FL 64?> >F65DF>< 6 L?<F ?>6>4>4 D5ry?<D>6>G=>7> D57<EF>D4 ((=>?L)) <,6D4M< 5U, GEF4=>6<FL 7=4G5=<5 6OE>4=>7> E<7=4?4, D46=>5 uaoc <4>E<<4.ltL=> 4>EF<6<<>= F>G-

�>EFLN.
�D<<5G4?<O:
U?- D4>F<G5E>>5 7=4G5=<5 =4?DO65=<O ?<F4=<O, �;
UB - 65DE=55 ?D545?L=>5 7=4G5=<5 6LrE>4=>7> E<7=4,F4, �;
UH- =<6=55 ?D545?L=>5 7=4G5=<5 6L6>4=>7> E<7=4?4, �;
U?O - =><<=4,rL=>5 7=4G5�<5 =4?DO65=<O ?<F4=<O, �;
U?- D4>F<G5E>>5 7=4G5=<5 =4?DO65=<rl ?<F4?<O, �;
D<<= - H?6tltlil ?D545? <7<5D5=<O 446?5=<O, �?4;
$<;>E - 65DE=<= ?D545? <7<5D5=<O 446?5=<O D47D565=<O ??O .-�), ��4.
�E5 <7<5DO5<O5 65?<G<OO D<>E<D>64FL E <4>E<<4?L=>= F>G=>EFLN (<E?>?L7>64FL 6E5

7=4G4M<5 D47DO4O F<DD>6>7> <=4<>4F>D4 <G?LF<<5FD4).

8.2.1.3 �?D>5>64=<5 < =4EFD>=>4 =4G<L=>7> 7=4G5=<O (=G?O) 6OE>4=>7> E<7=4?4
44FG<>>6 E G<DD>6LL 6LD(>4=O< E<7=4JI>< ?D>6>4<FEO 6 E>>F65FEF6<< E <5F>4<>il<<,
<7?>65==O<< 6 ?D<?>65=<< >�> - 4?O 44FG<>>6 E 6L=>4=O<< E<7=4?4<< <=F5DD5=E4 UART E
?D>F?>>>?>< Mida, <=F5DD5=E4 RS-485 E ?D>F>>>?>< Mida (>>44<< 

"">>>r>.> 
E<7=.L',4

061-063), < 6 ?D<?>65=<< ��> - 4?O 44F,?,l*>u 
" "u>>4?"^,t 

E<7=al?>< <=F5DD5=E4 RS-485 E ?D>-
F>>>?>< Modbus (>>4 6OE>4=>7> E<7=4,r4 054, 164.)

�?D>5>64=<5 < =4E,7D>=>< <�G?O> ��R&-44FG<>>6 ?> F<DD>6><G 6L7E>4G (?D>F>>>?
BEL202) ?D>6>4<FEO 6 E>>F65FEF6<< E <5F>4<>>=, ?D<6545==>= 6 �D<?>65=<< n�u.

�4EFD>=>� >�G?O> 44FG<>>6 ��!�-15-� E 6LIE>4=O< F>>>6O< E<7=:GI>< ?D>6>4<FEO
6 E>>F65FEF6<< E <5F>4<>>=, ?D<6545==>= 6 �D<?>65=<< >�>.

�4EFD>=>< <�G?O> 44FG<>>6 ����- 15-� E 6OE>4=O< E<7=<>< 6 6<45 =4?DO65=<O
?>EF>O=?>7> F>>4 ?D>6>4<FEO 6 E>>F65FEF6<< E <5F>4<>>=, ?D<6545==>= 6 �D<?>65=<< >�>.

(�7<5=5==4O D544>F<O, �7<. Jl} 1)
8.2.1.4 � 44FG<>4E E 6LD(>4=O< E<7=4?>< 6 6<45 =4?DO65=<J{ ?>EF>O==>7> F>>4, E

?D>?>DF<>=4JIL=>= 74tl<E<<>EFLN >F =4?DO65=<O ?<F4?<O >F 0,4 4> 2,0 � < >F 0,5 4> 4,5 � (>>4O
6LtE>4=>7� E<7=4?4 055 < 057, E>>F65FEF65==>) >>DD5>7>DO =G?O < 4<4?47>O4 >FEG7EF6GNF.
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8.2.2 �5D<5F<G=>EFL 44FG<>>6 ?D>65DONF ?> <5F>4<>5 8.1.3. .->?GE>45FEO >?D545?5=<5
75D<5F<G�>EF< 44FG<>4 E>6<5M4FL E >?D545?5=<5< 75D<5F<G�>EF< E<EF5<O,

�D>65D>G 75D<�F<G=>EF< 44FG<>>6 D47=>EF< 4z6?5=<= ?D< ?>65D>5 =5 ?D>6><F.

8.2.3 $57G?LF4FO >?D>5>64=<O EG<FalNFEO ?>?>6<F5?L=O<<, 5E?< 6O?>?ttONFEO ?D>F5-

4}DO, <7?>65==O5 6 ?.?. 8.2.1.1 - 8.2.2.
8.3 �D>65D>4 ?D>7Dzl}.{< =>7> >55E?5G5=<O.

�5F>4<>4 ?D>65D>< <45=F<D<>4F<>==LrE 44==LIE ?D>7Dzl<<=>7> >55E?5G5=<O
(?4?55 - ��) ?4FG<>4 74>JING45FEO 6 GEF4=>6?5=<< 65DE<< �� ?D<5>D4, E 44=�O<< G>i64==O<<
6 >?<Eal=<< F<?4. .-?O ?D>65D>< <45=F<D<>4F<>==LrE 44==L= ��, 44F.?r> ?>4>?NG4NF > 6=5L-
=<< F5?O< < GEFD>=EF64< 6 E>>F65FEF6<< E ?D<?>65O<5< .-.

$57G?LF4F ?D>65D>< EG<F45FEO ?>?>6<F5?L=O<, 5E?< ?>?)?{5==O5 <45=F<D<>4F<>==O5

4Gl==O5 4JIO 4ll==>= 65DE<< �� 44FG<>4 E>>F65FEF6},NF 7=4G5=<O<, }E474�=O< 6 >?<E4=<< F<?4.

� E6O7< E ?>EF>O==O< F5E=<G5E><< E>65DL5=EF6>64=<5< 44FG<>>6 ��.-�-l5, =><5D

65DE<< ?D>7D:r<<=>7> >55E?5G5=<O, 4 F4>65 F<DD>6>= <45=F<D<>4F>D �� <>7GF =5 E>6?444FL E

?D<6545==O<< 6 >?<E4=<< F<?4. � MF>< E?7{45 >>=>D5F=>5 7=4G5=<5 <45=F<D<>4F>D4 �� ?D<6>-

4<FEO 6 ?4E?>DF5 =4 44FG<>.
(�7<5=5??4O D5?4>G=O, �7<. .}l} l)

9 �?D545?5=<5 <5FD>?>7?G5E>?E E4D4>F5D<EF<> ED54EF64 ?7<5D5=?=

9.1 �?D545?5=<5 >E=>6=>= ?D<6545==>= ?>7D5L=>EF< 44FG<>4
9.1 .1 �E=>6=GN ?D<6545==lF> (> 4<4?47>=G <7<5D5=<=) ?>7D5L=>EFL 44FG<>4 >?D545JIONF

?> >4=><G <7 E?>E>5>6:
l, �> MF4?>=G =4 6E>45 44FG<>4 GEF4=zl6?<64NF <7<5DO5<O= ?4D4<5FD, D46=L=

=><<=z??L=><G, 4 4DG7<< MF4?>=>< <7<5DONF 7=4G5=<5 6LD(>4=>7> E<7=4?4.

2. �4DL<DGO 446?5=<5 =4 6E>45 44FG<>4, ?> MF4?>=G =4 6LIE>45 44FG<>4 GEF4=46?��al.&

D4EG5F=>5 7=4G5=<5 6OE>4=>7> E<7=4?4, E>>F65FEF6GNM55 =><<=4JIL=><G 7=4G5=<N <7<5DO5<�7�

?4DzlJ\{5FD4 (?46?5=<O), 4 ?> 4DG7><G MFzl,t>=G <7<5DONF 7=4G5=<5 MF>7> ?4D4<5lD4 =4 6E>45 44F-
G<>4.

3. %D46=5=<5< 7=4G5�<O (6 54<=<F4E <7<5D5=<O 446?5=<O) 6L6>4=>7> E<7=<4 ?>65DO5-

<>7> 44FG<>4 (4?O 44FG<>>6 E G<DD>6LL 6LD(>4=O< E<7=4?><) < MFzl?>=4.

�D< ?>65D>5 44FL>4 ?> 57> F<DD>6><G E<7=4?G > 6OE>4G 44FG<>4 ?>4lE?l>G4>F GEFD>=-
EF6> E6O7< ����-'%- 408-UART 4FO 44FG<>>6 E 6LIE>4=O< E<7=4],I>< <=F5DD5=E4 UART E ?D>-

F>>>?>< Mida; ?<5> GEFD>=EF6> E6O7< ����-'%_408(410)-RS485 4?O 44FG<>>6 E 6L=>4=O< E<7-

Ha.lloM <=F5DD5=E4 RS_485 E ?D>F>>>?>< Modbus < �idF ?5DE>=4,FL=O� >><?LNF5D E GEF4=>6?5�-
=O<< ?D>7D.l]Gl<4<< Midal5Tool, Midal5Tool Modbus 6 E>>F65FEF6<< E ?D<?>65=<5< <.->,

�D<<5G4=<O
1 �4F"??>< ?>4>?>G4NFEO > GEFD>=EF6G E6O7< < G5D57 =57> > ?5DE>=ll?L=><G >><?LNF5DG

E ?><>MLN >455?5=, 6E>4OM<E 6 >><??5>F ?>EF46>< GEFD>=EF6 E6O7<.

2 �E?>?=5=<5 >455?O, ?>4>?NG45<>7> > 44FG<>G 4>?6O> E>>F65FEF6>64FL F<?G M?5>FD<-

G5E>>7> ?>4>JING5=<O 44FG<>4.
3 �<F4=<5 44FG<>4 >EGM5EF6?O5FEO >F GEFD>=EF64 E6O7<.

?D< ?>65D>5 44FG<>>6 E ?D545?>< <7<5D5=<= 6 >5?4EF< Dar7D565=<O, Drr6=O< 100 >?4,

4>?GE>45FEO GEFzl=46?<64FL <zl>E<<4?L=>5 7=4G5�<5 D4:}D565=<O 6 ?D545?tlE 0,90 - 0,95 >F 4F<>-

ED5D=>7> (54D><5FD<G5E>>7>) 446?5=<O $?.

?D< ?>65D>5 44FG<>>6 45E>?NF=>7> 446?5=<O 6 >4G5EF65 ?5D6>= ?D>65DO5<>= F>G><

?D<=<<4NF 7=4G5=<5 446?5=<JI =5 5>?55 10 �% 4<4?47>=4 <7<5D5=<=, => =5 ?D56OL4NM55 F5>G-

M57> 7=4G5=<O 4F<>ED5D=>7> 446?5=<O.

9.1.2 �D< 6O5>D5 MFOl>=>6 4?O >?D545?5=LI ?>7D5L=>EF< 44FG<>4 4>?6=O 5L?L

E>5?N45=O E?54}F>M<5 GE?>6<O:
9.1.2.1 ?D< ?>65D>5 ?> E?>E>54< 1 < 2 (?.9.1.1) < >?D545?5=<< 7=4G5=<= 6LrE>4I>7>

E<7=4?4 ?>65DO5<>7> 44F"?,r>4 6 <�, �:
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^D _D
'<?>E 

! <<=

(L,)

|F*,t* )
.t >0 < 4> .|z|

]

+

(9.1)

(9,7)

(9.4)

+

745: �D - ?D545? 4>?GE>45<>= 45E>?>F=>= ?>7D5L=>EF< MF4?>=4, >>=FD>?<D},NM57>
6E>4=>= ?4D4<5FD ?D< 4a6?5=<< |1?< D47D565=<<, pzlBHoM 4<aLz6>=G <7<5D=<=
?>65DO5<>7> 44FG<>4, ��F >�4 < 4D.;

$<;>E - 65DE=<= ?D545? <7<5D5=<= ?>65DO5<>7> 44FG<>4, ��4 >�4 < 4D.;
$<<= - =<6=*lil ?D545? <7<5D5=<= ?>65DO5<>7> 44FG<>4, ��4, >�4 < 4D.;
/r - ?D545? 4>?GE>45<>= 45E>?NF=>= ?>7D5L=>EF< MF<>=4, >>=FD>J?-ID}.NM57> 6LD(>4-

=>= E<7=4?, ?D< 65DE=5< ?D545?L=>< 7=4G5=<< 6LtE>4=>7> E<7=<4 ?>65DO5<>7> 44FG<>4, <�, �;
I<,F>E, I<<= - E>>F65FEF65==> 65DE=55 < =<6=55 ?D545?L=O5 7=4G5=<O 6LD(>4�>7>

E<7=4?4, <�, �;
4D- >F=>L5=<5 ?D545?4 4>?GE>45<>7> 7=4G5=<O ?>D5L=>EF< MFzlJI>=>6, ?D<<5=O5<LF

?D< ?>65D>5, > ?D545?G 4>?GE>45<>7> 7=4G5=<O >E=>6=>= ?>7D5L=>EF< norap"a"oab 4Gr*4*G.
F - ?D545? 4>?GE>45<>= >E=>6=>= ?>7D5L=>EF< ?>65DO5<>7> 44F.I<>4, oZ =>D<<DGNM57>

7=4G5?<O.

9,1,2,2 �D< ?>65D>5 ?> E?>E>54< 1, ? 2 (?.9.1,1) < >?D5?5?5=<< 7=4G5=<= 6LF>4=>7>E<7=zl?4 6 � ?> ?445=<N =!l?DO65=<O =4 MFtl?>==>< =47DG7>G=>< E>?D>F<6?5=<<

]

^ +
^UD -D'<4>E '?l<= U 

""r, -U uo" �r,
.l0o<oo.|r| (9.2)^

l?

745 /u - ?D545? 4>?GE>45<>= 45E>?NF=>= ?>7D5L=>EF< MFal?>=4, >>rr7D>?<DGNM57> 6O-E>4=>= E<7=<, ?D< 65DE=5< ?D545?L=>< 7=4G5=<< 6L?>4=>7> E<7=rF4 ?>65DO5<>7>
44FG<>4, �;

^ l00 ( 4> G

745 6E5 >5>7=4G5=<O F5 65, GF> < 6 D>D<G?5 (9.1).

9,1,2,4 �D< ?>65D>5 44FG<>>6 45E>:?>F=>7> 446?5=<O E <E?>?L7>6al=<5< MF4:t>=>6 <75O-F>GIi>7> 446?5=<O < MFzF>=>6 45E>.l?>F=>7> 446?5=<O

D _D

^D _D'<4>E . <<=

(L")

lP,,-r- $" 
"* )

.l00 < 4 o.|r|
+

&, $<<E,, $<<=-F> 65, GF> < 6 D>D<G?5 (9.1).
�4 - ?D545? 4>?GE>45<>= 45E>r?>F=>= ?>7D5L=>EF< MFal?>=4 4z6?5=<O, ��4, >�4 < Lr.;PB.M,lKc - 65DE=<= ?D545? <7<5D5=<= %� .F<>ED5D">.> (5GD;;=;;;;;>-.ý o*n.n"",��4 >�4 < 4D.;
D6<<= - =<6=<= ?D545? <7<5D5=<= %< 4F<>ED5D=>7> (54D><5FD<G5E>>7>) 4lL?5=<O,��4 >�4 < 4D.

9

UMlKc , U<<= - E>>F65FEF65==> 65DE=55 < �<6=55 ?D545?L=O5 7=4G5=<O 6LD(>4=>7>E<7?:i.?4 ?>65DO5<>7> 44F=>F �, >?D545?O5<O5 ?> D>D<G?4<:

UM;KE = I<4>E.RMr F [J<<== I<<=.RMF,

�? - ?D545? 4>?GE>45<>= 45E>r?>F=>= ?>7D5L=>EF< MFil?>==>7> E>?D>F<6?5=<O ]?MN ><;
�M7 - �=4G5=<5 MF<>==>7> E>?D>F<6?5=<O, �<.

9.1.2.3 �D< ?>65D>5 ?> E?>E>5G 3 (?. 9.1.1) 44F<>>6 E F<DD>6L?.r 6L6>4=O< E<7=4?><



9.1.3. $4EG5F=O5 7=4G5=<O 4=a?>7>6OE 6L7E>4=LFE E<7=al?>6 ?>65DO5<>7> 44FG<>4 4lO
7444==>7> =><<=<L=>7> 7?4G5=<O <7<5DO5<>7> 446?5=<O $ >?D545?ONF ?> D>D<G?4<:

9.1.3.1 $4EGUt?O5 7=4G5=<O F>>>6>7> 6LD(>4{>7> E<7=<4 ?>65DO5<>7> 44F.I<>4 4?O
7444?=>7> 7=4G5=<O 6E>4=>= <7<5DO5<>= 65?<G<=O >?D545JIONF ?> D>D<G?5:

I -IJ -'^4�% '!�� (r-r^*r)+t^^r, (9.5)'$ D I,**_ffi('-P^-,)+I,o,

a/ - UF4>E-U<<= (D - PM<tl) + IJ <<=
$<4>E-$<<6

(9.5.1)

745 1r(Uo) - D4EGU&�>5 7=4G5=<5 6OE>4=>7> E<7=.l?4 ?>EF>O==>7> F>>4 (<�, �);
$ - 7=4G5=<5 <7<5DO5<>7> 446?5=<O, ��F >�4 < 4D.; 4?O 44FG<>>6, HacTpoeHHbD( 6 4<4-

?47>=5 >F <75OF>G=>7> 446?5=<O 4> D47D565�<O, 7=4G5=<5 $ 6 >5?4EF< D47D565=<JI ?>4EF46JUl5FEO
6 D>D<G?G (9.5;9,5.1) E> 7=i6>< <<=GE;

IMlKc(Unon), IM<H(U,"",) - E>>F65FEF65==> 65DE=55 < =<6=55 ?D545?L=O5 7=4G5=<O 6O-
E>4=>7> E<7=Ot4 <�, �;

PMzKc - 65DE=<= ?D545? <7<5D=<= ?>65DO5<>7> 44FG<>4, ��4 >�4 < 4D.;
$<?= - =<6ll<= ?D545? <7<5D5=<= ?>65DO5<>7> 44FIL>4 ��F >�4 < ?D.;

9.1.3.2 $4EGUF=O5 7=4G5=<O 6LD(>4=>7> E<7=4?4 44FG<>4 E F>>>6O< 6OE>4=O< E<7-
=4?><, 6LF465==O5 6 =4?DO65=<< ?>EF>O==>7> F>>4, >?D545?ONF ?> D>D<G?5:

Up: R,. .Ip, (9.6)
745: (/D - D4EGUF=>5 7=4G5=<5 ?445=<O =4?DO65=<JI =4 MFzl?>==>< E>?DF<6?5=<<, <�, �;

RM? - 7�ltG5=<₠ MF<>==>7> E>?D>F<6?5=<O, ><;
/, - F> 65, F7> < D>D<G?5 (9.5).

9,1.3.3 �?O 44FG<>>6 E F<DD>6O< 6LtE>4=O< E<7=zl?>< D4EG5F=O5 7=4G5=<O 6LrE>4=>N
E<7=4?4 E>>F65FEF6GNF =><<=4?L=L< 7=4G5=<O< 6E>4=>= <7<5DO5<>= 65?<G<=O.

9.1.3.4 �E=>6=GN ?>7D5L=>EFL >?D545?ONF ?> D57G?LF4F4< 74<5D>6 =5 <5=55 G5< ?D<
?OF< 7=4G5=<OE <7<5DO5<>= 65?<G<=O, 4>EF4F>G=> D46�><5D=> D4E?D545?5==LrE 6 4<4?47>=5 <7-
<5D5=<=, 6 F>< G<E?5 ?D< 7=4G5=<OE <7<5DO5<>= 65?<G<=O, E>>F65FEF6GNM<E =<6=5<G < 65DE-
=5<G ?D545?L=O< 7=4G5=<O< 6OE>4=>7> E<7=4?4. �=F5D64.? <564G E>E54=<<< 7=4G5=<O<< <7<5-

DO5<>= 65?<G<=O =5 4>?65= ?D56OL4FL 307> 4<4?47>=4 <7<5D5=<=.
�E=>6=}F> ?>7D5L=>EFL < 64D<4F<N >?D545?ONF ?D< 7=4G5=<< <7<5DO5<>= 65?<G<=O,

?>?)?i5==>< ?D< ?D<5.7?t65=<< > =5<G KzlK >F <5=LL<E > 5>?LL<< (?DO<>= E>?), F4> < >F 5>?L-
L<E > <5=LL<< (>5D4F=O= E>4) 7=4G5=<O<.

(�7<5=5?=4O D544>F?O, �7<. J\} 1)

9.1 .4 �?D545?5=<5 >E=>6=>= ?>7D5L=>EF< 44FG<>>6 45E>?NF=>7> 446?5=<O E ��� 6L?F5
1 ��4 4>?GE>45FEO ?D>6>4<FL E <E?>?L7>64=<5< MF4?>=>6 <75L?>Mr>7> 446?5=<O < MF4?>=>6
45E>?NF=>7> 446?5=<O (=4?D<<5D, ���-l�),

(�7<5?5=?4O D544>F<O, �7<. � l)
9.1.4.1 � MF>< EJrGG45 ?>65D>G 44FG<>4 6O?>?�ONF ?D< ?>44G5 <75L?>G=>7> 446?5=<O <

D47D565=<O, D4EGUF=O5 7=4G5=}t I KoTopbD( >?D545?ONF E GGUF>< 45=EF6<F5?L?>7> 7=4G5=<O 4F-
<>ED5D=>7> 446?5=<O 6 ?><5M5=<<, 745 ?D>6>4OF ?>65D>G.

$4EGUF=O5 7=4G5=<O <75L?>G=>7> 4a6?5=<O < D47D565=<O 6LFI<EJUINF ?> D>D<G?4<:

$D1 : $>- $6, (9.7)

$;1 : $6- $F (9.8)

745 $> - <7<5DO5<>5 7=4G5=<5 45E>.l?>F=>7> 446?5=<O, ��4, >�4 < 4D.;
$5 - 4F<>ED5D=>5 446?5=<5 6 ?><5M5=<<, 745 ?D>6>4OF ?>65D>G, ��L >�4 < 4D.;
Pr*r - <75OF>G=>5 446?5=<5, ?>4�645<>5 6 44FG<>, ��F >�4 < 4D,;
Pr-, - D47D565=<5, E>744645<>5 6 44FG<>5, ��4, >�4 < 4D.

10



(�7<5?5?=4O D544>FLO, �7<. �! 1)

9.1.4.2 $4EGUF6O5 7=4G5=<O F>>>6>7> 6LD(>4=>7> E<7=GL4 44FG?>4 45E>?NF=>7> 446?5=<O
?D< 7444=<< D47D565=<O >?D545JuINF ?> D>D<G?5:

D,_D..
I > = Iuo" +(Iu,,*, - t"o")# (9.9)

I.(")

745 Ip, I<<=, Iylp6, - F> E5 GF> 6 D>D<G?5 (9.5);

$5 - F> 65 GF> 6 D>D<G?4E (9.7) < (9.8);

$,l>1 - 65DE=<= ?D545? <7<5D5=<= 44F.?>4 45E>?NF=>7> 446?5=<O, ��4, >�4 < 4D;
$F, $9 - F> 65 GF> 6 D>D<G?4E (9.7) < (9.8).

9.1 .4.3 $4EGUF=O5 7=4G5=<O F>>>6>7> 6LD(>4=>7> E<7?4?4 44FG<>4 45E>?NF=>7> 4al6?5=<O
?D< 7444=<< ?>?>E<F5?L=>7> <75L?>G=>7> 446?5=<O >?D545JIONF ?> D>D<G?5:

$.+$,
I > = ]uu" +(Iu,r, - t"u")-# (9,10)

'.lo'l

745 6E5 >5>7=4G5=<O F5 65, GF> < 6 D>D<G?5 (9.9).

9.1 .4.4 $4EG5F=O5 7=4G5=<O F>>>6>7> 6OE>4=>7> E<7?:l?4 44FL>4 45E>r?>F=>7> 446?5=<O
?D< 4F<>ED5D=>< 446?5=<< =4 6E>45 >?D545?ONF ?> D>D<G?5

Io=I w= +{I <4rc - I,?IH)
D,,.

(9.1l)

745 6E5 >5>7=4G5=<O F5 65, F7> < 6 D>D<G?5 (9.9).

9.1 .5 .->?GE>45FEO >>=FD>?<D>64FL ?>>4?4�<O 44FG<>4 E 4=4?>7>6O< 6OE>4=LI< E<7=4-
?>< 6 54<=<F< 446?5=<O. � MF>< E?GG45 7=4G5=<5 446?5=<O D4EEG<FO645FEO ?> =<65?D<6545=-
=O< D>D<G?4<.

9.1.5.1 $4EG5F=>5 7=4G5�<5 <7<5D5==>7> 446?5=<O 44FG<>al}f< E 6LFE>4=O< E<7=4?>< 6
6<45 �zl?DO65=<O ?>EF>O==>7> F>>4 >?D545?O5FEO:

4) ?> D>D<G?5 (9.12) - 4?O 44FG<>>6 E 6LD(>4lO< E<7=al?><, <<5NM<< ?D>?>DF<>=4?L-
=},N 746<E<<>EFL >F =4?DO65=<O ?<Ftl=<O >F 0,4 4> 2,0; >F 0,5 4> 4,5; >F 0,4 4> 2,0; >F 0,5 4> 4,5
� (>>4 6LrE>4=>7> E<7=4,F4 055, 057, 058, 059, E>>F65FEF65==>);

D5

D<
(9.12)

745 $<-F5>GM55 7=4G5?<5 446?5=<O ?> ?>>4:}4=<O< 44FG<>4, �?4;
U?= - =><<�4?L=>5 7=4G5?<5 =4?DO65=<O ?<F4=<O �;
U?- D4r7<G5E>>5 7=4G5=<5 ={LDO65=<Jl ?<Fil=<O, �;
$<- 65DE=<= ?D545? 4<4?4}>=4 <7<5DO5<L? 446?5=<= D47D565=<= 4FO -�), ��4;
DO - =<6=<= ?D545? 4<4?47>?4 <7<5DO5<L6 446?5=<= (D47D565=<= 4?O [<6), �?4;
U- F5>GM55 7=4G5=<5 6LIE>4Ii>7> E<7?4?4 44FG<>4' �;
U<<= - =4G<L=>5 (?G?56>5) 7=4G5=<5 6LD(>4=>7> E<7=:L4 �;
UM;KE - �4>%<<:,L��5 �=4G5=<5 6L!E��=��� %���4�4 �;

U
U?

(D, - D>)iffi;* r"?=

11

5) ?> D>D<G?5 (9.13) - 4?O 44FG<>>6 E 6OE>4=O< E<7=il?><, =5 746<EOF<< >F =4?DO65=<O ?<F4=<O
>F 0,4 4> 2,0; >F 0,5 4> 4,5; >F 0 4> 5; m 0 4> l0; >F l 4> 5 � (>>4 6L7E>4=>7> E<7=4?4 05l, 052,05�,054,
056, 151, 152, l53, l56 E>>F65FEF65==>) (�7<5=5==4O D544>F<O, �7<. � 1)



(9.1 3)

�5>7=4G5=<O 6 (9.12), 4?4?>7<GIlO ?D<<5=5==O< 6 D>D<G?5 (9.1l);
6) ?> D>D<G?5 (9.14) - ??O ?4FG<>>6 E F>>>6O< 6OE>4{O< E<7=.l?>< >F 4 4> 20 <� (>>?

6Lt (>4=>7> E<7=4;l4 0l)

- ?D< ?>65D>5 ?> E?>E>5G l (?. 9.1.1)

D":(D" _r)offi;*r"

D>=(D" - r")*!h* r" (9.14)

745 $<-F5>GM55 7=4G5=<5 4ll6?5=<O ?> ?>>474=<O< 44FG<>4, ��4;
$< - 65DE=<= ?D545? 4<4?4:}>=4 <7<5DO5<OE 446?5=<= D47D565=<= 4?O !�),��4;
$O - O<6=<= ?D545? 4<4?47>=4 <7<5DO5<OE 446?5=<= D47D565=<= 4?O ��,), ��4;
1- F5>GM55 7=4G5=<5 6LD(>4=>7> E<7=4?4 44FG<>4 <�;
I<<= - =4G<L=>5 (=G?56>5) 7=4G5=<5 6LrE>4=>7> E<7=4?4 - 4 <�;
1<;irE - <4>E<<4?L?>5 7=4G5=<5 6LrE>4=>7> E<7=4?4 - 20 <4.

_ �D<<5G4=<5 - �D< D4EG5F5 7=4G5Il<O $= ��/ �4&rI��>6.-�� 6 D>D<G?4E g.12,9.17,9.14
=5>5E>4<<> }^r<FL64FL, GF> 7=4G5=<5 <4>E<<<L�>7> D47D565=<O $4 <="., ir* (<<=GE).

9,1,6 �=4G5=<5 446?5=<O, <7<5D5==>7> F<DD>6L?,l< 44FG<>al<< E >>4:l<< 6LD(>4=L? E<7-
=4?>6 061-053, >?D545?O5FEO ?> <5F>4<>5, <7?>65==>= 6 ?D<?>65�<< <�>, E >>4>< 6LD(>4=>7>
E<7=4?4 064, l64 - 6 ?D<?>65=<< >�>. (�7<5=5==4O D544>F<O, �7<. �. 1)

74<5DO ?D><76>4OF E?54},NM<< E?>E>5><: no ar->rG =4 6E>45 ?>65DO5<>7> 44FG<>4
GEF:l=46?<6,lNF <7<5DO5<>5 446?5=<5, 4 =4 6LrE>45 D<>E<DGNF 7�4G5=<5 446?5=],IJI ?> ?>>474=<O<
44FG<>4.

�D<<5G4=<5 - .-?O 44FGll>>6 �� <<<F4F<O 6>745=EF6<O D47=>EF< 446?5=<= <>65F
E>74464FLEO ?}F5< ?>44G< 4il6?5=<O 6 (?jINE>6},N ) (<?< ><<=GE>6GF>) - F>?L>> 4?O 44FG<>>6 E
>>44ý{< 6LF>4lLrE E<7=al?>6 051_064 6 D56<<5 >�>>FD>?L 4<4?47>=4>, >>F>?NG5=> - E<.
?D<?>65=<O �, �) D45>GG> ?>?>EFL 44FG<>4 ?D< ><<=GE>6>=> (<??NE>6>=>4?O >>4>6 6OE>4=L=
E<7=:l?>6 061-154) ?>?>EF<, E>54<=5==>= E 4F<>ED5D>=. (�7<5=5?L4O D.4"*Fr?",i,l*.?L t)

. 9.1.7 �E=>6=GN ?D<6545==GN ?>7D5L=>EFL F4 6 �Z >F 4<4?47>=G ?a""D""=-rur"".>"r,
?> D>D<G?4<:

I-I
l00,

I**, - I uoo
(9.1 5)

(9.16)
U-U

G

<?<

. l00,,!1 lI _IIv <4>E v <==

flt (9,l 7)

U - M>E?5D<<5=FaIJN�> ?>?)�5==>5 7=4G5=<5 6LD(>4=>7> E<7O,L4 44FG<>4 ?D< <7<5D5-
=<< =4?DO65=<O, �;

745: 1- M>E?5D<<5=F4?L=> ?>JryG5�=>5 7=4G5=<5 6LIE>4=>7> E<7�<4 44FG<>4 ?D< <7<5-
D5=<< F>>4, <�;

D,,-D
= 

_---7----- j--. 
l 00,

'<6E-l <<=

1> - D4EGUF?>5 7=4G5?<5 6LrE>4=>7> E<?l4?4 ?>EF>O==>7> F>>4 (<�);
u, - D4EGUF=>5 7=4G5=<5 ?445=<O =4?DO65=<O =4 MF!l?>==>< ?47DG7>G=>< E>?D>F<6?5-

=<<, �;
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I<,F>E, I<<= - E>>F65FEF65==> 65DE=55 < =<6�55 ?D545?L=O5 7=4G5=<O 6LD(>4=>7>
E<7=4?4, <�;

UM,lKc, U<<= - E>>F65FEF�5==> 65DE=55 < O<6O55 ?D545?L=O5 7O4G5=<O 6OE>4=>7> E<7-
=4?4, �;

$< - D4EG5F=>5 7=4G5=<5 <7<5D5=?>7> 446?5=<O, D4EEI<F4=O>5 ?> D>D<G?4< (9.12) -
(9. l4) ?G=>F4 9.1 .5, ��4. >�4 < 4D.;

$> - 7=4G5=<5 446?5=<O, 744al==>5 MF4?>=>< ��4, >�4 < 4D,

- ?D< ?>65D>5 ?> E?>E>5G 2 (?. 9.1.1)

(9.18)

745: $> - ?>>474=<O MFal?>=4 ��4, >�4 < 4D.
$< - $4%G5F=>5 7=4G5=<5 <7<5D5==>7> 4il6?5=<O, GEF:l=>6?5==>5 =4 ?>65DO5<>< 44FG<>5,

D4EEG<F4==>5 ?> D>D<G?4< (9.12) - (9.14) ?G=>F4 9.1.5, ��4 >�4 < 4D.;
D <,l>E - 65DE=<= ?D545? <7<5D5=<= ?>65DO5<>7> 44FG<>4 �?4, >?4 < 4D.;
$ <<= - llll�Hllil ?D545? <7<5D5=<= ?>65DO5<>7> 44FrI<>4 ��F >�4 < 4D.;

- ?D< ?>65D>5 ?> E?>E>5G 3 (?,9.1.1)

D,,-DG-= '' " .|00.
DDIFl>E-l<<=

D -DG.= "n " .|0>-
DDl<6E-'<<=

|_I
zl =;-M.l00,

l _l
' <4>E ' llMH

(9.19)

745 $E< - ?>>474=<O ?>65DO5<>7> 44FG<>4, �?4, >?4 < 4D.
$D- ?>>474=<O MF4?>=4, ��4, >�4 < 4D.;
$<,E>E, $<<=-t> 65, GF> < 6 D>D<G?5 (9.18).

9.2. �?D545?5=<5 64D<4F<< 6LrE>4l>7> E<7=4?4 44FG<>4
9.2.1 �4D<4F<N 6OE>4=>7> E<7=4.?4 (G?) >?D545?ONF ?D< >464>< ?D>65DO5<>< 7=4G5=<<

<7<5DO5<>7> ?4D4Nr5FD4' >D><5 7=4G5=<=. E>>F65FEF6},NM<E =<6=5<G < 65DE=5<G ?D545?al< <7-
<5D5=<=, ?> ?>>474=<O<, ?>?)?{5==O< ?D< >?D545?5=<< >E=>6=>= ?>7D5L=>EF< (?.9.1.1).

- ?D< ?>65D>5 ?> E?>E>5G 1 (?. 9.1.1)

f7

(9.20)

(9,21)

<"I<

(9.22)

.1'< 1- M>E?5D<<5=F4JIL=> ?>?GG5?=O5 7=4G5�<O 6Or(>4Il>7> E<7=lt?4 6 >4=>= < F>= 65
F>G>5 ?D< <7<5D5=<< =4 6LD(>45 F>>4 E>>F65FEF65==> ?D< ?DO<>< < >5D4F=>< E>45, <�;

U' u U - M>E?5D<<5�F4?L=> ?>?GG5L=O5 7=4G5=<O 6LD(>4=>7> E<7=4?4 6 >4=>= < F>= 65
&�'�5 �$� <7<5D5=<< =4 6OE>45 ?445=<O =4?DO65=<JI ?4 MF4?>==>< E>?D>F<6?5=<< E>>F65F-
EF65==> ?D< ?DO<>< < >5D4F?>< E>45, �;

$'< $ - D4EG5F=O5 7?4G5=<O <7<5D5==>7> 4al6JI5=<O, D4EEG<F4==>5 ?> D>D<G?4< (9.t2) -
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(9.14) E>>F65FEF65==> ?D? ?DO<>< < >5D4F?>< E>45, ��4 >�4 < 4D.
IM,lKc, I<<= - cooTBeTcTBeHIro �5$E�55 < ����55 ?$545?L=/5 �=4G5�<O 6LrE�4=�7�

E<7=<4, <�;
UM,lKc, U<?= - E>>F�5FEF�5==> �5DE=55 < =<6=55 ?D545JN=O5 7�4G5=<O �LD(>4=>7> E<7-

=4,FF <�;
PM,lKc - 65DE=<= ?D545? <7<5D5=<= ?>65DO5<>7> 44FG<>4 ��F >�4 < 4D.;
$ <<= - Hll6tlu= ?D545? <7<5D5=<= ?>65DO5<>7> 44FG<>4 ��4., >�4 < ?D,

- ?D< ?>65D>5 ?> E?>E>5G 2 (?, 9.1 .1)

(9.23)

745: $'> � $', -?>>474=</ MF�F>=4 6 >4=>= < F>= 65 F>G>5 E>>F65FEF65==> ?D< ?DO<>< <
>5D4F=>< E>45, ��4 >�4 < 4D.

PM,lKc, $<<=-F> 65, GF> < 6 D>D<G?5 (9.22).

- ?D< ?>65D>5 ?> E?>E>5G � (?, 9.1.1)

D'-DG-= $ $ .1>>.
D _D'<4>E '<<=

G7
plD_ 'E� '%� ,100.

D _D
'<4>E ' ?4?=

(9.24)

745: $'E< yl $'E4 - ?>>a64=<O ?>65DO5<>7> 44FG<>4 6 >4=>= < F>= 65 F>F>5 E>>F65F-
EF65==> ?D< ?DO<>< < >5D4F=>< E>45, ��1 >�4 < 4D.

PM,tKc, $<<=-F> 65, GF> < 6 D>D<G?5 (9.22).

l0 �>4F65D645=<5 E>>F65FEF6<O ED54EF64 ?7<5D5=<= <5FD>?>7<G5E>?< FD55>64=<O<
10.1 $57G?LF4FO ?>65D>< 44FII<>>6
10.1 .l .-4FG<> ?D<7=atNF 7>4=O< ?D< ?5D6<.?r>= ?>65D>5, 5E?< =4 6E5E ?>65DO5<OE F>G-

>4E <>4G?L >E=>6=>=, ?D<6545==>= > 4<4?47>=G <7<5D5=<= ?>7D5L=>EF< l/o l 
( 0 8 l/l, 4 7=4G5=<5

64D<4F<< y7 6 >464>= F>G>5 <7<5D5=<= =5 ?D56OL45F ?D545?4 55 4>?GE>45<>7> 7=4G5O<O.
10.1 .2 !4FG<> ?D<7=4NF =57>4�O< ?D< ?5D6<G=>= ?>65D>5, 5E?< E>FO 5O 6 >4=>= ?>65DO-

5<>= F>G>5 <>4G?L >E=>6=>= ?>7D5L=>EF< lG4l> 0,8,|7|, <?< 7?4G5=�5 64D<4F<� &7 �$5�/,45&
?D545? 55 4>?GE>45<>7> 7=4G5=<O.

10.1.3 .-4FG<> ?D<7=4NF 7>4=O< ?D< ?5D<>4<G5E>>= ?>65D>5, 5E?< =4 6E5E ?>65DO5<L?
F>G>tlE 6O?>?=ONFEO GE?>6<O, ly 4l < lr l, 4 7=4G5=<5 64D<4F<< Y7 � �4I&�= F>G>5 <7<5D5=<= 65
?D56OL45F ?D545?4 55 4>?GE>45<>7> 7=4G5=<O.

10.1 .4 .-4FG<> ?D<7=4NF =57>4=LL ?D< ?5D<>4<G5E>>= ?>65D>5, 5E?< ?D< ?5D6>< E>FO 5O
6 >4=>= ?>65DO5<>= F>G>5 <>4G?L >E=>6=>= ?>7D5L=>EF< lyo l > lr l <?< 7=4G5=<5 64D<4F<< G7
?D56OL45F ?D545? 55 4>?GE>45<>7> 7=4G5=<O;

,/- ?D545?O 4>?GE>45<>= >E=>6=>= ?D<6545==>= > 4<4?47>=G <7<5D5=<= ?>7D5L=>EF<
?>65DO5<>7> 44FG?z>F y>, G>4}4==O5 6 >?<E4=<< F<?4.

l0.1.5 .->?GE>45FEO 6<5EF> 6OG<E?5=<= ?> M>E?5D<<5=F4JN=O< 44==O< 7=4G5=<= >E=>6-
=>= ?>7D5L=>EF< /4 < 64D<4F<< /7 >>=F>?<D>64FL <E E>>F65FEF6<5 ?D545?L�> 4>?GE>45<O< 7=4-
G5=<O<.

l0.1 .5 �$<F5D<5< ?D<=OF<O D5L5=<O ?> ?>4F65D645�<N E>>F65FEF6<O <5FD>?>7<G5E><<
FD55>64=<O<, G>47!l==O< 6 ?4E?>DF5 < <?< =4 >>D?GE5 44FG<>4, EG<F45FEO ED46=5=<5 ?>?GG5=-
=LrE ?D< <7<5D5=<OE < 6LFI<E?5=<OE ?> D>D<G?4< (9.la) - (9.17) < (9.18) - (9.22) 7=4G5=<= ?D<-
6545==O5 6 F45?.3.

74



&45?<F4 3 - ?>7<G5E><5 E4 <EF<><

(�7<5=5==4O D544>F<O, �7<. �ir l)
1l �D>D<?5=<5 D57G?LF4F>6 ?>65D><
11.1 %D54EF64 <7<5D5=<=, ?D>L54L<5 ?>65D>G E ?>?>6<F5?L=O< D57G?LF4F><, ?D<7=4-

NFEO 7>4=O<< < 4>?GE>4NFEO > ?D<<5=5=<N.
$57G?LF4FO ?>65D>< ED54EF6 <7<5D5=<= ?5D544NFEO 6 $545D4,IL=O= <=D>D<4F<>==L=

D>=4 ?> >55E?5G5=<N 54<=EF64 <7<5D5=<=. �> 7<6?5=<N 6?445?LF4 ED54EF64 <7<5D5=<= <?<
?<F4, ?D54EF46<6L57> 57> =4 ?>65D>G, 6LF45FEO E6<45F5?LEF6> > ?>65D>5 ED54EF64 <7<5D5=<= 6

GEF4=>6?5==>= D>D<5 < (<?<) 6 �4E?>DF ED54EF64 <7<5D5=<= 6=>E<FEO 74?<EL > ?D>6545==>=
?>65D>5, 7465DO5<aL ?>4?<ELN ?>65D<F5?O < 7=4>>< ?>65D><, E G>474=<5< 44FO ?>65D><.

1.2 �D< >FD<F4F5?L=L6 D57G?LF4F4E ?>65D>< 44FG<>< > 4ar?L=5=L5<G ?D<<5=5=<N =5 4>-
?GE>4NF, E6545=<O > D57G?LF4F4E ?>65D>< ?5D54alNF 6 $545D4?L=L= <=D>D<4F<>==O= D>=4 ?>
>55E?5G5=<N 54<=EF64 <7<5D5=<=. �> 74O6?5=<N 6?445?LF4 ED54EF6 <7<5D5=<= 6LF4NF <765M5-
=<5 > =5?D<7>4=>EF< 6 GEF4=>6?5=O>= D>D<5. (�7<5=5==4O D544>F<O, �7<. �, l)

�$�������/:
�D<?>65=<5 4. �4EFD>=>4 < >?D>5>64=<5 ?4FG<>>6 ��!4-15. �D>F>>>? Mida.
�D<?>65=<5 �. �4EFD>=>4 < >?D>5>64=<5 44FG<>>6 ���4-15. �D>F>>>? Modbus.
�D<?>65=<5 �. �>DD5>F<D>6>4 =4G4?L=>7> 7=4G5=<O 6LrE>4=>7> E<7=4?4 44FG<>>6 446?5=<O
����-��- l5 E F>>>6O< 6LtE>4=O< E<7=4?><.
�D<?>65=<5 �. �>DD5>F<D>6>4 =4G4?L=>7> 7=4G5=<O 6OE>4=>7> E<7=4JI4 44FG<>>6 446?5=<O
�<��- 15 E 6L6>4=O<< E<7=4?4<< 6 6<45 =4?DO65=<O ?>EF>O==>7> F>>4.
�D<?>65=<5 .-, %E5<O ?>4>?NG5=<O 44FG<>>6 ����

�4G<L=<> >F45?4 <5F>?>7<.I5E>>7>
>55E?5G5=<O <7<5D5=<= 446?5=<O (>F45? 202)
$�' (��& �� - $>EF5EF>

- 15 4?O

$. �. �G7L<5=>>6

><.

�=65=5D 1 >4F57>D<< >F45?4 <5F>?>7<G5E>>7>
>55E?5G5=<O <7<5D5=<= 446?5=<O (>F45? 202)
$�' (��& �� - $>EF5EF>

�=4G5=<5

�5DE=<5 ?D545JIO <7<5D5=<= 446?5=<O, ��4 l}2):

-L1
-4�
-L
-46
-44

>F 0,00l 4> 400

>F 0,004 4> l0
>F 0,004 4> 0,1

>F 0,002 4> 2,4

>F 0,00l 4> l,5
�<6=<5 ?D545?O <7<5D5=<= 446?5=<O, ��4:
-4<
-4�
-46
-4<6
-44

0

>F 0 4> 2,8 3)

0

>F -0,002 4> -0,1 7)

0

�D545?O 4>?GE>45<>= >E=>6=>= ?D<6545==>= ?>7D5L=>EF< F,
�/> (>F 4<4?47>=4 <7<5D5=<=) ])

0,03; 0,05
0,2; 0,35

0,1

<

�. �. �4G=

15

�4<<5=>64=<5 E4D4>F5D<EF<><

+0,05; +0,1; +0,15; +0,2;

+0,25; +0,5; +1,0; +1,5;

+2,0 5); +2,5 4),5)

�4D<4F<O 6LD(>4=>7> E<7=:F4, �% (>F 4<4?47>=4 <7<5D5=<=), =5

5>?55

- 4'IO 44FG<>>6 E 1: +0,05%; +0,1 �/>, E>>F65FEF65==>;

- 4?O 44FG<>>6 E 1: +0,5; +1,0 %, E ��� >F 0,004 4> 0,0l ��4 <
<5=55 0,004 ��F E>>F65FEF65�=>, 4 Fz665 4?O 44F.?,r>>6 E ���
3004) < 4005) ��4 E G: +2>/> G +2,5>/>;

- 4?O 6E5E >EFal?L=LD( 44FG<>>6



�D<?>65=<5 �
(>5O74F5?L=>5)

�4EFD>=>4 < >?D>5>64=<5 44FG<>>6 ����-15. �D>F>>>? Mida

1 �>47>F>6>4 44FG?>4 > ?D>6545=<N =4EFD>=>< <?< >?D>5>64=?O
1,1 %>4G4FL E E4=F4 www.midaus.com < GEF4=>6<FL =4 �� ?D>7D4<<=>5 >55E?5G5=<5

Midal5Tool.
1,2 �>4>?NG<FL > �� GEFD>=EF6> E6O7<.,-?O 44FGt>>6 E >>4>< 6LrE>4=>7> E<7=4?4 061,062

<E?>?L7>64FL ��fl4 '6-��*-U�R&, 4?O 44FG<>>6 E >>4>< 6LIE>4=>7> E<7=4?4 053- ��!� '%-
408_RS485 <?< �I&� '%_410.

2 �>DO4>> ?D>6545=<O =4EFD>=><
2, l �4?GEF<FL ?D>7D4<<G Midal 5Tool,
2.2 �>E?5 74?GE>4 ?D>7D4<<O >F>5D4645FEO >>=> =4EFD>=>< 44FG<>4 ?>>474==>5 =4 D<-

E'=>5 �.1. �?O ?D>4>?65=<O D45>FO E ?D>7D4<<>= =5>5E>4<<> y>�64FL ?>DF, > >>F>D><G ?>4_
�.,�'5�� '%&$��%&�� %6O�<, =4?DO65=<5 ?<F{l=<O 44FG<>4 < ?D>G<F4FL =4EFD>=>< 44FG<>4, =4646
=4 >�>?>G >�D>G<F4FL>.

$<EG=>> �,l - �>=> =4E,7D>=>< 44FG<>4

�>?L7>64F5?N 4>EFG?=O E?54GNM<5 =4EFD>=>< 44FG<>4.
2.2.1 �>?<G5EF6> F>G5> GED54=5=<O. �=4G5=<5 <7<5D5==>7> 446?5=<O ?>?r{45FEO >4> ED54-

=54D<D<5F<G5E>>5 >F >>?<G5EF64 <7<5D5=<=, G>474==OE 6 E>>F65FEF6GNM5< ?>?5. '65?<G5=<5
F>G5> GED54=5=<O ?D<6>4<F > E7?46<64=<N E<?l:l?4 < D5>><5=4G5FEO 4?O <54?5==> <5=ONM<EEO
?D>F5EE>6.

6D5<O 7<5D6>< 6OE>4=>7> E<7=tt?4 ?>E?5 74?D>E4 6 746<E<<>EF< >F >>?<G5EF64 F>G5>
GED54=5=<O < D56<<4 4??4D4F=>7> D<?LFD4 D4EEG<FO645FEO ?> D>D<G?5

&r:25*2EN'GEE�D4D
�45:
&. - 6D5<O 7445D6>< (<E);
Nryc - >>?<G₠EF6> F>G5> GED54=5=<O (6>7<>6=O5 7=4G5=<O >F 1 4> 255);
�D4q - >>MDD<F<5=F D56<<4 4??4D4F=>7> D<?LFD4, >>F>DO= D465= 4 ?D< 6O>JING5==><,

< l20 ?D< 6>JING5==>< 4??4D4F=>< D<?LFD5.
2.2,2 �4<t?<FO <7<5D5=}tO 4?O ?D54EF46?5=<O D57G?LF4F4 <7<5D5=<O. �O5>D 54<=<F <7<5-

D5=<O ?>>474= =4 D<ElF>5 �.2.

j!dl7.t}D.>D o?|D-an�tEE/q2
r,D.>fr?�, slq6(�ral_D4
&D.rqD 1 :
t6**_'*-i -
iiE?-.i,ýD DlF
}$.-ý,t$dr{${
roiDc.DE< D

�-!�6lD<
1 $l_(lEl

]E4574?2

lNgrD< co=]r

tEM6$'fu 5�
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L,D4$r'Ea|,l].
|�$ffiffi a6

Ilrý.?4r6 66� 0.$, 5,.$-�/D2
a,r>5F$f,r 5t'$�<G!laa__4
ToqY.r.rg{r ,r :.
�$6�* @ ,

1$l (?'

rc469a?2

$<EG=>> �.2 - �O5>D 54<=<F <7<5D5=<,l

2.2.3 �??4D4F=O= D<?LFD >55E?5G<645F 4>?>?=<F5JN=},N D<?LFD4F<N E<7=.t?>6 ?5D6<G-
=>7> ?D5>5D47>64F5JUI 44FG<>4 < E?>E>5EF6G5F E=<65=<N }?>6=O LG<>6 6 D57G?LF4F4E <7<5D5-
=<=. �>?NG5=<5 D<?LFD4 G65?<G<645F 6D5<O, ?5>5E>4<<>5 4?O ?D>6545=<O <7<5D5=<O. �>7<>6-
=O5 64D<4=FO 6>?NG5=<O D<?LFD4 ?>>474=O =4 D<EG=>5 �.3.

$<EG=>> �.3 - �O5>D 4??4D4F=>7> D<?LFD4

2.2.4 �445D6>4 <564G <7<5D5=<O<< - 6D5<5�=>= <=F5D64? <564G <7<5D5=<O<< 6 D56<<5
=5?D5DO6=>7> <7<5D5=<O. �>E?5 6O5>D4 >>?<G5EF64 F>G5> GED54=5=<O < 4??4D4F=>7> D<?LFD4,
� ���5 ��/��/5&%O <<=<<zl?L?< 7445D6>4 <564G <7<5D5�<O<<. 'EF4=>6>4 <5=LL57> 7=4G5=<O
=56>7<>6=4.

2.2.5 �>=FD>?L 4<4?47>=4. �D< 6>?NG5==>< >>=FD>?5 4<4?47>=4 44FG<> >EGM5EF6?O5F ?D>-
65D>G <7<5D5==>7> 446?5=<O =4 6OE>4 74 7D4=<FO 4<4?47>=4 <7<5D5=<O. � E?Gr45 ?D56OL5=<O
65DE=5= 7Dal=<FO 4<4?a6>=4 <7<5D5=<O =4 5>% >F 4<4?47>=4 < 5>?55 6 >4G5EF65 D57G?LF4F4 <7<5-
D5=<O 6LF45FEO >>4 +INF. �D< 6OE>45 <7<5DO5<>7> 446?5=<O =4 5>l> >F 4<4?47>=4 < 5>?55 74
=<6=NN 7D4=<FG 4<aL47>=4 <7<5D5=<O 6 >4G5EF65 D57G?LF4F4 <7<5D5=<O 6LF45FEO >>4 -INF.

2.3 �>E?5 <7<5=5=<O =4EF}>5> 44FG<>4 =5>5E>4<<> =$>4FL >=>?>G >�4?<E4FL>.
2.4 lslO 6LIE>44 <7 >>=4 =4EFD>=>< 44FG<>4 =5>5E>4<<> =464FL >=>?>G >�L7E>4>, ?>E?5

G57> 5G45F oTKpbITo 7?46=>5 >>=> ?D>7D:L{<O, 6 >>F>D>< 6 44?L=5=L5< 6O6>4OFEO D57G?LF4FO
<7<5D5=<=.

3 �D>65D>4 44FG?>4
3.1 ,M?O ?D>6545=<O ?D>65D>< 44FG<>4 ?>E?5 =4ElD>=>< =5>5E>4.l<> 6LF5D64FL 44FG<> 6>

6>?NG5==>< E>EF>O=<< 6 F5G5=<5 30 <<=.
3.2 �5?>ED54EF65==> ?5D54 ?D>6545=<5< <7<5D5=<= D5>><5=4G5FEO ?>44FL =4 44FG<>

446?5=<5, E>EF46JIONM55 >F 80 4> 100 % >F 65DE=57> ?D545?4 <7<5D5=<=.

3.3 !�/ %G<FO64=<O D57G?LF4F>6 <7<5D5=<O =5>5E>4<<> =464FL >=>?>G >�4?GEF<FL EG<FO-
64=<5>. �4 D<EG=>5 �.4 ?D<6545= ?D<<5D 7?46=>7> >>=4 ?D>7D4It{<O E <=D>D<4F<5= >5 <7<5D5=-
=>< 4:l6?5=<<.
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&$s -4D>$D. o.dl - Gll'.il}ý./a.2
7L>>r>6!r=1 5id._E.(!L'__a

kt$.6il$D $

l.(p, qx,

1E8ý642r,i>$> ?E4.6.
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60

50

40
$l
�
970
45
El

20

17 00 18,00 19:00

�D5<O

20:00 21:00

$<EG=>> �.4 - �O6>4 <7<5D5==>7> 446?5=<O

3.4 �D>65D>4 ?4FG<>4 74>?NG45FEO 6 ?>44G5 =4 44FG<> 446?5=<O < ED46=5=<5 7=4G5=<O 446-
?5=<O, ?>>474==>7> 44FG<>><, E 744,l==O<. �E?< ?>7D5L=>EFL <7<5D5=<O 446?5=<O 44FG<>>< =5
?D56OL45F ?>7D5L=>EF<, G>474==>= 6 ?4E?>DF5, 44FG<> EG<F45FEO D45>F>E?>E>5=Lr<, 4
=4EFD>=>4 < >?D>5>64=<5 - 7465DL5==O<<.

4 �>DD5>F<O ?G?O 44FG<>4
4.1 �> 6E5E 44FG<>4E ?D54GE<>F5=4 >>DD5>F<O E<5M5=<O =4G4?L=>7> 6LrE>4=>7> E<7=zF4

(>>DD5>F<O =G?O). �>DD5>G<O 6O?>?=O5FEO ?> E?54},NM5<G rr?7>D<F<G:
- 6O764FL >>=> =4EFD>=>< 44FG<>4 (D<EG=>> A.l). �E?< 4> MF>7> ?D>6>4<?<EL <7<5D5=<O ?>

D4745?G 3, =5>5E>4<<> =464FL >=>?>G <�EF4=>6<FL EG<FL64=<5), �4F5< 6O5D4FL ?G=>F
<5=N >�4EFD>=>4--r�4EFD>=>4 44FG<>4D.

- 6 >>�5 =4EFD>=>< 44F.?4>4 =464FL >=>?>G <�>DD5>F<O =G?O 44FG<>4> (D<ElF>> �,1), ?>E?5
G57> =4 M>D4=5 >F>5D47<FEO >>=>:

$<ElN>> �.5 - �>DD5>u<O =}FO 44FG<>4

_ ?>44FL =4 44FG<> 446?5=<5, D46=>5 =<6=5<G ?D545?G <7<5D5=<O;
- 665EF< GEF4=>6?5==>5 7=4G5=<5 446?5=<5 6 ?>?5 <'EF4=>6?5==>5 446?5=<5) < =aL(4FL

>=>?>G >��>, ?>E?5 G57> 5G45F 6LF4=> E>>5M5=<5 > D57G?LF4F5 ?D>6545=<O >>DD5>F<<.
4.2 !?O >F<5=O 6E5E ?D54LFGM<E >>DD5>u<= ?5>5E>4<<> 6O5D4FL ?G=>F >'EF4=>6>4 74-

6>4E><E =4EFD>5>) < =464FL >=>?>G >��>.
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�D<?>65=<5 �
(>5O74F5?L=>5)

�4EFD>=>4 < >?D>5>64=<5 44FG<>>6 ����-15. �D>F>>>? �>d,Fs

l �>47>F>6>4 44FG<>4 > ?D>6545=?N =4EFD>=>< <?? >?D>5>64?<O
1.1 %>4G4FL E E4F4 www.midaus.com < GEF4�>6<FL =4 �� ?D>7D4<<=>5 >55E?5G5=<5

Midal5Tool Modbus.
1.2 �>4>?NG<FL > �� GEFD>=EF6> E6O7<. �?O 44FG<>>6 E >>4>< 6OE>4=>7> E<7=4?4 064, 164

<E?>?L7>64FL GEFD>=EF6> E6O7< - ��.-� '%-408 -RS485 <?< ���� YC-4l0. (�7<5=5==4O D5-
44>F<O, �7<. � 1)

2 �>DO4>> ?D>6545=?O =4EFD>=><
2.1 �4EFD>=>4 44FG<>4 6>?NG45F =4EFD>=>G <=F5DD5=E4 >5<5=4, GEF4=>6>G 54<=<F <7<5-

D5=<O < ?>DO4>4 F<DD>6>7> D<?LFD4, 6>?NG5=<5/6O>JING5=<5 4??4D4F=>7> D<?LFD4 < 6>JING5-
=<5/6O>?NG5=<5 >>?FD>?O 4<4?47>=4.

2.2 �llO =4EFD>=>< <=F5DD5=E4 >5<5=4 =5>5E>4<<> 74?GEF<FL <�>=D<7GD4F>D 44FG<>>6
Modbus>, 6O5D46 <5=N <�GE>---�D>7D4<<O---�id4 l5Tool �>d,Gs---�4EF>=>4) <?< 7.LGEF<6
%>?figGr4t>r.5E5 <7 >4F4l>74, >G44 GEF4=>6?5=4 ?D>7D4lvr<4 Midal5Tool Modbus. �>=> >>=D<ry-

D4F>D4 ?>>474=> =4 D<EG=>5 �.l .
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�4EFD>=>4 <=F5DD5=E4 >5<5=4 >EGM5EF6?O5FEO ?> E?54GNM5<G 4?7>D<F<G:
?>4>JINII<FL 44FG<> > GEFD>=EF6G E6O7<;
6 D4745?5 <�4D4<5FDO ?5D544G<)) G>474FL ?>DF, > >>F>D><G ?>4>?NG5=> GEFD>=EF6>
E6O7<, < 7=4G5=<O E>>D>EF< >5<5=4, >>=F>?O G5F=>EF< < D56<<4 ?D>F>>>?4,

GEF4=>6?5==O5 6 ?>4>JING5==>< 44FG<>5;
6 D4745?5 <<=>6O5 ?4D4<5FDO ?5D544G<) GEF4=>6?FL 65?45<O5 7=4G5=<O E>>D>EF<
>5<5=4, KoHF)oJuI G5F=>EF<, D56<<4 ?D>F>>>?4 < E5F56>7> <45=F<D<>4F>D4;
=464FL >�>?>G (�4?LE4FLr), ?>E?5 G57> 5G45F 6O44=> E>>5M5=<5 E ?D>EL5>= >
?5D5747DG7>5 44FG<>4;
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_ =5 74>DO6irO >>=4 E E>>5M5=<5<, ?5D5747DG7<FL 44FG<> >D4F>>6D5<5==O< >F>JING5=<5<
?<F4=<O;

- =464FL >=>?>G (��), ?>E?5 G57> 5G?5F ?D><76545=> ?>6F>D=>5 qF5=<5 =><5D4 44FG<>4, E
<E?>?L7>64=<5< =>6LrE ?4Dll}r5FD>6 <=F5DD5=E4, < 6LF4=> E>>5M5=<5 > D57G?LF4F5 74?<E<
?4Dz?<5lD>6.

- �> D?>?G4=<N 44FG<> =4E>4<FEO 6 D56<<5 =>D<4JIL=>7> M=5D7>?>FD5?5=<O, 6 E?GG45
=5>5E>4<<>EF< ?5D565EF< 44FG<> 6 D56<< �>?L65==>5 ?>FD55?5=?5 <>6=>
6>E?>?L7>64FLEO D4745?>< �4EFD>=>4 M=5D7>D56<<4, 4?O MF>7> =5>5E>4<<> 6O5D4FL
=5>5E>4<<O= M=5D7>D5rL< < =464FL >=>?>G (74?<E4FL>. � E?Gr45 >L<5><: >.-4FG<> =5
>F65G45F>, G554<F5EL GF> =4EFD>=>< G>474==O5 6 <�4D4<5FDO ?5D544G<) G> }4=O 65D=>.

2.3 fuO =4EFD>=>< 54<=<F <7<5D5=<O, D56<<4 GED54=5=<O F<DD>6>7> D<?LFD4, 6>JING5-
=<Ol6O>.rrNG5=<O 4??4D4F=>7> D<?LFD4 < 6>.7?>G5=<O./6O>?NG5=<O >>=F)>JUI 4<iLr6>=4 =5>5E>-
4<<> 74?GEF<FL ?D>7D4J\-t<G <>=<F>D<=74, 6O5D46 <5=N >�GE>---+�D>7D4<<O=+�id4l5&>>l Mod-
LGs--,<>=<F>D<=7) <?< 74?GEF<6 visualizer.exe <7 >4F4?>74, >G44 GEF4=>6?5=4 ?D>7D4<<4
Midal5Tool Modbus. �>E?5 MF>7> =4 M>D4=5 ?>O6<FEO >>=> ?><E>4 44FG<>>6, ?>>t64==>5 =4 D<-
EG=>5 �.2.
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%�/��, �4$4�5&/ ?5D544G< < E?>E>5 ?><E>4 44FG<>>6. �D< 46F><4F<G5E>>< D56<<5 ?><E> 5G45F
6O?>?=OFLEO ?> 6E5<G 4<4?47>=G 4>?GEF<<L6 ceTeBbIx <45=F<D<>4F>D>6 (>F l ?> 241), � pyrHoM
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$<EG=>> �.3 - �>?> <>=<F>D<=74 446?5=<O

<4ELF45 7D4D<>4 ?> >E< 4:6?5=<O >?D545J<5FEO :l6F><4F<G5E><. �4ELF45 ?> >E< 6D5<5=<
< <=F5D6:I? >?D>E4 =4EF4<64NFEO E ?><>MLN E>>F65FEF6GNM<E >=>?>>. � ?56>< 65DE=5< G7?G
>>=4 <>=<F>D<=74 =i6>4<FEO >=>?>4 6L6>64 <5=N, >>F>D>5 E>45D6<F E?54)mM<5 ?G=>FO:

- =4EFD>=>4 44FG<>4;

- >>DD5>F<O HyJUI 44FG<>4;
- G?>DO4>G<FL >>=4;

- GEF4=>6<FL F5>GM<= <=F5D6z?JI >?D>E4 4?JI 6E5E 44FIl<>>6;
- GEFtl=>6<FL F5>GM<= <4ELF45 6D5<5=< 4?O 6E5E 44FG<>>6;
- 6OE>4;

- E?D:l6>4;

- > ?$>7Daljt{<5.

�E?< ?D� GF5=<< <7<5D5==>7> 446?5=<O 6>7�<>=5F >L<5>4, F> 6<5EF> 7�4G5=<O <7<5DO5-
<>7> 446?5=<O 5G45F >F>5D465=> E>>5M5=<5 <�L<5>4>. �>?55 ?>4D>5=lF> <=D>D<4F<N <>6=>
G6<45FL 6> 6E??O6ilNM5= ?>4E>47>5. .M?O 55 >F>5D465=<O =5>5E>4<<> HaDkaTb ?56>= >=>?>>=
<OL< =4 E>>5M5=<<.

.M?O <7<5=5=<O 54<?<F <7<5D5=<O, ?>DO4>4 F<DD>6>7> D<?LFD4, 6>?NG5=<O/6O>?NG5=<O
al??4D4F=>7> D<?LFD4 < 6>?NG5=<O/6O>JING5=<O >>=F>?O 4<4?47>=4 44FG<>4 =5>5E>4<<>
6O5D4FL ?}F>F <5=N >�4EFD>=>4 44FG<>4) 6 >>=5, E>>F65FEF6'N-5< MF><G 44FG<>G. �4 M>D4O5
5G?5F >F>5D465=> >>=> =4EFD>=>< ?4F.?.r>4, ?>>l6:l==>5 =4 D<EGrr>5 �.4.
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� E?l"r45 5E?< GEFD>=EF6> E6O7< 5O?> ?>4>?NG5=> ?>E?5 74?GE>4 ?D>7DilJtt<O, =5>5E>4<<>
�4�4&, �����' % ��'�/ %<=<<< ?D>F<6>?>?>6=> =4?D46?5==O<< EF5?>zlI\.{< 4?O >5=>6?5=<O
E?<E>4 %��_?>DF>6.

�O55D<F5 M=5D7>D56<<, 6 >>F>D>< D45>FtlNF 44FG<>< (?> 1F?>?G4=<N 44FG<>< =i6>4OFEO 6

D56<<5 >�>D<4FL=O=>), 6 >4>>< D56<<5 D45>F45F >>=>D5F=O= 44FG<>, 5G45F >F>5D465?> 6
FD5FL5< EF>?5F5 6 E?<E>5 =4�45==LrE 44FG<>>6. � E?GG45 =5E>>F65FEF6<O D5Gr?L=>7> M=5D7>D5_
6<<4 < G>474==>7> 6 =4EFD>=>4E: 44FG<> 6 D56<<5 <�>D<4?L=O=>, 6 =4EFD>=>4E G>ar74=>
((�����5==�5 ?>FD55?5=<5> - 44==O5 446?5=<O 5G4lF =>D<4?L=> EG<FL64FLEO, => <7_74 >F?D46><
>><4=4O 44FG<>G =4 74?GE> <7<5D5=<O (=5>5E>4<<L= 6 D56<<5 ?>=<65==>7> M=5D7>?>FD55?5-
=<O) <<=<<4?L=O= <=F5D64? >?D>E4 44FG<>4 5G45F =5<=>7> 5>?LL5. � >5D4F=>< =4?D46?5=<<,
>>744 6 =4EFD>=>4E G>a64=> >�>D<4?L=O=>, 4 44FG<> 6 D56<<5 (?>=<65=�>5 ?>FD55?5=<5>
�4&'�> 5G45F 6LF464FL ?>EF>O==>5 =5>>DD5>F=>5 7=4G5=<5, F. >. ?5D54 74?D>E>< =5 >F?D46?O5FEO
>><4=44 =4 <7<5D5=<5.

�><E> =4G<=45FEO ?>E?5 =lD>4F<O >?>?>< <�><E>>. %?<E>> =4=45==LrE 44FG<>>6 >F>5D4-
645FEO 6 F45?<F5, D4E?>?>65==>= 6 =<6?5= G4EF< >>=4 ?><E>4 D<ElN>> �.2)

?>E?5 F>7> >4> �E5 44FG<>< 5G4GF =4=45=O, =5>5E>4<<> =464FL >=>?>G >>>>. .M?O >464>7>
44FG<>4 =4 M>D4=5 5G45F >F>5D465=> >>=>, ?>>474==>5 =4 D<EG=>5 �.3.
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$<EG=>> �.4 - �>=> =4EFD>=>< 44F.L>4

?>?L7>64F5r?> 4>EFG?=O E?54GNM<5 =4EFD>=>< 44FG<>4.
2.3.1 �4<=<FO <7<5D5=<O 4?O ?D54EF46?5=<JI D57G?LF4F4 <7<5D5=<JI. �O5>D 54<=<F

<7<5D5=<= ?>>474= =4 D<EG=>5 �.5.
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�><5D F6l7>rD5>D47>67F5?O
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746l03
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$<EG=>> �.5 - �O5>D 54<=<F <7<5D5=<O

2.3.2 � 44FG<>5 D5.l?<7>64= F<DD>6>= >4=>D>4=O= =5D5>)?E<6=O= D<?LFD, >55E?5G<64N-
M<= 4>?>?=<F5?L=},N D<?LFD4F<N E<7=4?>6 ?5D6<G=>7> ?D5>5D47>64F5JUI 44FG<>4 <
E?>E>5EF6GNM<= E=<65=<N 1D>6=O LG<>6 6 D57G?LF4F4E <7<5D5=<O. �>DO4>> D<?LFD4 74445FEO
6 E>>F65FEF6GNM5< ?>?5 >>=4 ?4EFD>=>< (D<EG=>> �.4).

2.3.3 �>=FD>?L 4<4?4?>=4. �D< 6>?NG5==>< >>=FD>?5 4<4?47>=4 44FG<> >EGM5EF6?O5F ?D>-
65D>G <7<5D5==>7> 446?5=<O =4 6L6>4 74 7D4=<FO 4<4?47>=4 <7<5D5=<O. � %?G,r45 ?D56OL5=<O
65DE=5= 7D4=<FO <7<5D5=<O �4 57> �F �<4?47>=4 < 5>?55, 6 >4G5EF65 D57G?LF4F4 <7<5D5=<O 6O-
445FEO >>4 +INF. �D< 6OE>45 <7<5DO5<>7> 446?5=<O =4 5% >F 4<4?47>=4 < 5>?55 74 =<6=NN
7D4=<FG 4<4?47>=4 <7<5D5=<O 6 >4G5EF65 D57G?LF4F4 <7<5D5=<O 6LF45FEO >>4 _INF.

2.3,4 $<?LFD >55E?5G<645F 4>?>?=<F5?L=G,r> D<?LFD4F<N E<?l4?>6 ?5D6<G=>7> ?D5>5D47>-
64F5?O 44FG<>4 < E?>E>5EF6G5F E=<65=<N GD>6=O LG<>6 6 D57G?LF4F4E <7<5D5=<=. �>?NG5=<5
D<?LFD4 }N5?<G<645F 6D5<O, =5>5E>4<<>5 4lO ?D>6545=<O <7<5D5=<O. �>7<>6=O5 64D<4=FO
6>?NG5=<O D<?LFD4: 6O>?NG5=>, 50 �F, 50 �F.
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3 �D>65D>4 44FG<>4

3.1 .-?O ?D>65?5=<O ?D>65D>< 44FG<>4 ?>E?5 =4EFD>=>< =5>5E>4<<> 6LF5D64FL 44FG<> 6>
6>JING5==>< E>EF>O=<< 6 F5G5=<5 30 <<=.

3.2 �5?>ED5?EF65==> ?5D54 ?D>6545=<5< <7<5D5=<= D5>><5=4G5FEO ?>44FL =4 44FG<>
446?5=<5, E>EFit6JIONM55 >F 80 4> 100 % >F 65DE=57> ?D545?4 <7<5D5=<O.

3.3 �D>65D>4 44FG<>4 74>JING45FEO 6 ?>44G5 =4 44FG<> 446?5=<O < ED46=5=<5 7=4G5=<O 4zl6-
?5=<O, ?>>474==>7> 44FG<>><, E 7444==O<. $57G?LF4FO <7<5D5=<O 4L >464>7> 44FG<>4 >F>5D4-
6tlNFEO 6 E>>F65FEF6},I>M5< MF><G 44FG<>G >>=5 <>=<F>D<=74 446?5=<O (D<EG=>> �.3). �E?< ?>-
7D5L=>EFL <7<5D5=<O 446?5=<O 44FG<>>< =5 ?D56OL45F ?>7D5L=>EF<, G>474==>= 6 ?4E?>DF5, F>
44FG<> EG<F45FEO D45>F>E?>E>5=Lr<, 4 =4EFD>=>4 < >?D>5>64=<5 - 7465DL5==O<<.

4 �>DD5>lr<O =G?O 44FG?>4
4.1 �> 6E5E 44FG<>4E ?D54GE<>F5=4 >>DD5>F<O E<5M5=<O =4G4?L=>7> 6OE>4=>7> E<7=4?4

(>>DD5>F<O =G?O). �>DD5>G<O 6O?>JI=O5FEO ?> E?54GNM5<G aF7>D<F<G:

- 6O5D4FL 6 >>=5 <>=<F>D<=74 446?5=<O D<El<>> �.3) ?lN>7 <5=N <�>DD5>F<O =G?O

44FG<>4), ?>E?5 G57> =4 M>D4=5 >F>5D47<FLEO >>=>:

$<EG=>> �.6 - �>DD5>u<O =G?O 44FG<>4

- ?>44FL =4 44FG<> 446?5=<5, D46=>5 =<6=5<G ?D545?G <7<5D5=<O;

- 665EF< GEF4=>6?5==>5 7=4G5=<5 446?5=<O 6 ?>?5 >'EF4=>6?5�=>5 446?5=<5)) < =464FL
>=>?>G <��>, ?>E?5 G57> 5G45F 6LF4=> E>>5M5=<5 > D57G?LF4F5 ?D>6545=<O >>DD5>F<<.

4.2 .-?O >F<5=O 6E5E ?D54LFGM<E >>DD5>G<= =5>5E>4<<> 6O5D4FL rry=>F <'EF4O>6>4 74-

6>4E><E =4EFD>5>) < HtDKaTb >=>?>G >��>.

�9OM.FM�DD(
>>$4?D4$Ul<<

gdi$4.< 0 ��.

7?i---]

�>DDMEFEl 6G?l 4aFGtE.

?7
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(>5O74F5?L=>5)

�>DD5>7rrD>6>l ?4G4?L?>7> 7=4G5??O 6OE>4=>7> E<7?4JI4 44FG<>>6 446?5?<O
����-��-l5 E F>>>6O< 6OE>4?O< E?7?4JI><

,-5=EF6<O ?> =4EF>OM5= <=EFG>F<< D4E?D>EFD4=ONFEO =4 44FG<><, 6O?GM5==O5 ?>E?5
01.01.2018 7.

�D<<5G4=<5 - !4FG<>< 4-20 <�, <77>F>6?5==O5 4> 01,01.20l8 7. <<5NF ?>4EFD>5G=O5

D57<EF>DO <�G?O> < <.-<4?47>=4>.

�4EF>OM4O <=EFDG>F<O ?D54=47=4G5=4 4?O >>DD5>F<D>6>< (6 E?lrG45 =5>5E>4<<>EF<)
=4Gtt?L=>7> 7=4G5=<O 6LD(>4=>7> E<7=4?4 44Ftl<>>6 �<�4-l5 E 6OE>4=O< E<7=al?>< >F 4 4> 20
<� (>>4 6LIE>4=>7> E<7=4.?4 0l ), =5 <<5NM<E M?5<5=F4 ?>4EFD>=>< <0> 6 6<45 ?5D5<5==>7> D5-
7<EF>D4.

�>DD5>F<D>6>4 E<7=aL4 ?D><76>4<FEO 6 GE?>6<OE ?45>D4F>D<< ��� E ?><>LLN ?D>-
7D4<<O (%>?5EtZ5r>$G�I) <�>DD5>F<D>6>4 HyJur G 44F?r>>6 PGAI> < >><??5>F4 4??4D4F=L=
ED54EF6.

,-?O 6O?>??5=<O >?5D4F<< >>DD5>F<D>6>< =4G4JIL=>7> 7=4G5=<O 6LD(>4=>7> E<7=ar?4, FD5-
5}F>FEO:

- ?5DE>=4.llL=L= >><?LNF5D (6 4<L=5=L5< ��) ?>? G?D46?5=<5< >?5D4F<>==>= E<EF5<O
Windows;

- GEFD>=EF6> E6O7< ��!�-'%-41 l (?>EF46?O5FEO ?> >F45?L=><G 74>47G);
- F<DD>6>= <G?LF<<5FD E ?D545?>< <7<5D5=<O 6 D56<<5 <7<5D5=<O ?>EF>O==>7> F>>4

l0 <� (20 <�), 6E>4=LL E>?D>F<6?5=<5< =5 5>?55 100 �< < ?>7D5L=>EFLN <7<5D5=<O F>>4 =5
ED>5, G5< l/3 >E=>6=>= ?D<6545==>= ?>7D5L=>EF< 44FG<>4,

- >455?L USB 2,0 A-Male - B-Male (6 44?L=5=L5< - US�->455?L).

�?>>-EE5<4 ?>4>JING5=<O 44FG<>4 < 4??4D4FGDO, =5>5E>4<<>= 4?O >>DD5>F<D>6>< 6O-
E>4=>7> E<7=4?4 44FG<>4 ?D<6545=4 =4 D<EG=>5 B.l.

�D<<5G4=<5-�746<E<<>EF<F<?4M?5>FD<G5E>>7>?>4>JING5=<O44FG<>4(>>?>4>4,
>455?L, D47N5< < F.?.) GEFD>=EF6> E6O7< ����-'%-4l l >><??5>ry5FEO 67lF>< �,-��.68562l ...
E>>F65FEF6GNM57> <E?>?=5=<O. �D< 74>475 =4 ?D<>5D5F5?<5 E?54G5F G>474FL F<? M?5>7D<G5E>>7>
?>4>?NG5=<O 44FG<>4, E >>F>DO< 5G45F <E?>?L7>64FLEO GEFD>=EF6> E6O7<.
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