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?D54D?O MryckaeMo*r >>>6Nfi mrDL=>5< N<?4D<D>64=<O:
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t(5,UD,l)DV, 7D U ='1,1111110 V;

t(10 U+0,01) pV, r46 U = 0,11111t0 V;

tiso.U+l) Gv, 7> U = 11,|,,|1110 pV.
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!<4?47>= <7<5=5=<rl 6OE>4!|OE EL=4JNs lDF0G=<N6:
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�5FD?>m,.5Et>6 < oc}lo6HOe F5E=L5>>}₠ E4D4ý5Drcr<><

ff<4?47>=O >4?<5Ds4}ý{ýE =4?D>>5=lfr >F 1$ D 10� V, 4<4?4>l
>4?<5D6$l=OE 7=s₠=<= E ?O F>< >F 10{D JOj �;

�D45?O D?GE>45lr>= >Eti>LN= ?>7D4G=>EFE, 4rlO E>>F65Fý6G>}Ll<E
?D545N6:

100 mV: *(0,05,U1 + 10) pV;

1 V: *(30 Ul + 10) pV;
'l0 V: *(20.Ur + $) pV;
,!$ 

V: t(D,Ul + 5$) pV:

>F 1$ 4D 5$ V: *(0,04,Ui + 5) mV;

E6OJ₠ 5$ v: t(0,05,Ur + 5) mV;

1 m�: t{0,06,|t + 0,01)D�:
,l0 

m�: t{0,1,h +0,01)$;
100 m�: ,1,|> + 1

�4?<5D4mD ?DrD4<lr<DD<O=
?320

fl<4?47>=O 6?<D>64==OE =4?DOr<5=<= >, 1gs 4> 1

6?t5D4==OE 7=46rrr= E<?u FF4 >F 10�D 10 �;

�DD?O D?G><45<d >Ett>6l>= ?>7D4L=>E?, 4< E>>F�FEr6G>lF6
?D545rN6:
,l pAi t(0,1.h + 

,l) 
?�l

1$ D�: t(O,ffi,h + l) ?�;

1 m�: t(0,05,h +0,0'!) D�;
,l0 

?�: t(0,05,ti + 0,1) D�;
1$ m�: *(0,05,L + 1) D�;
1 �: *(0,1 ,|l + 0,05) ]nA;

l0 �: t(0,1,|r + 0,5) m�;

1 V: t{30,Ut + 10} pV;

0 V, 4<4?4N=

,t0 
V: t Ux+50

�5?=<=4 E>?DF<6r6=<O >F 0,1 D 99999,9 �, >?4EE F>Gtl>EF< 0,2.�4r47<= E>?DF<6r6=<O
= D33

�><<=4rON5 7=4,?=rc E>lDF<6r�=<O 1D �, 10 �, 1 �
>?4EE F>{l$EF< 0,002,

�5D Mrc?DL.t>>E>ro

E>?DF<6J]5=}sl 04l$7=4=4O
D3030

�4ryL>4 >r6?D=5>>7>
E>?D>,r<6J]5=rrl 1,17r4D?5?L}t4O

D331

!<4?4N= <7<5D5=<O =4?DO$=l₠ ll>E7OO=N70
=5 5>?55 t1000 V,

F>� >F 1 pv 4D
03%+55.<�>?LF<5FD �7{5

||<4?4M>rO 6r6D=<=:
- T6M?epaEpO >F F<roc 5 t 4> ??rm 40 qC;

- >Fr>E�5?Or>i 6?46>Er< 6474GE4 >F 5 % D 98 %

?D546?O D?G>t45<>= 45E>?NFN= 7r>rD5L=OEF<:

- ?D< <7l5D=<< F5L6D4FGDO � = t0,5 0%;

>F=>E<F5?OO= 6?4lt>t>EF<

�D<5>D <7<5DrFr5?OO= ��{02'l

�D45?O 4>rryE>45rN= >Err>6N= 45E>?NFN= ?>rDL=>EF<

,6,10,E,&E+0, 01 S.%5>G=4>tr6D M?5>D>==O= %,01

�OE>DN5 =4?D?>5=?E >F 2,5 4D 50 V, �OE>4rr>= F>> >F 0 4> 1,2 �.�EF>Gl"|<> ?<F4=<O tl>EF>O==>7>

F>>4 �&30
�{ 4
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q1 75 D 125; �& 0,6,U,o" �0 U"o.

>F 0,75,U,L 1 25U

4) >F <7<5DEF5?LN= týt<:

4?rO &9010, &9249, &9259, &92D
4ltO &9255

258

�& 0,9'U,-r.,,o. 1 1'U??,>

36

>F 85 4> 264

oT,l20 700

D >F G=<66D4?LiNm l$>=E<>4

tl4Dfl{5=<O r�D<5L$$ FO>4

�%D%):(44?55 - ?ttF4=l₠

aloEFOO=t>7o N>4
51>F 49

E5F<GalEFONl
F>>4 Hz
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D�44D 2,0
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2.2 �>?GF*FEO ?Dlrerc=rc 4=4rN?=}=E ED54DF6 ?>s5D6r, $5Ef6*t64NM<E >?D546?5=}₠
fl5FDrNfi+₠El>lE E$4$DrEr<lq m65DO5uOE ?DL5>D>6 E FD5D<>i Tol}locFF).

2.3 -F4?>=O 54<=<F 65?=<=, ?D<<5=O5<O5 4r< ?D6545=<O NBeprol ?D<5>D6, 4>m>=O >55E?5G<64FL

<5FDrN7w5E>Gl> ?DEl6)<6Ull>EFL D57G?LF4F>s t6lrepeBtd 4D 544=<F 65?t{t<=, >)E?DO<76>4<lrO<<

MF4rN=4<< q4<=<F 65?li{}fi, u5)FG>lD>4=O<< MFil?>=4<< 5Dl=<G 45?=<= <r< =4ll<>=4?L=O<< MF;l?(O4<<

54<=>F 65?=<= <}>ErD46OE 7OEG44DEr8.

3 FD�6>6�=<O > lG<<$E>M}r< ?O6�D>F�?�=

3.1 � ?>65D>5 ?D<5>D6 4>rryE6NFEO ?<D, <77,l<6Lt₠ Ml$??G4F4Fl,!>==GN 4O>Glre=r4F<N =4 ED54564

m65D< < ?D<5>D, <;₠NG4l₠ 64?D<>4tl<N ?>65D}?5?O, l17G{<6L1₠ l₠FO4ll>G N68Dl>4 < 4O?GM5==O5 >

?D>6545=<N D45>FO 6 GEF4N6r6=}> rNDffL5,

a &$������/ ������%��%&�

4.1 �D< ?D>Mq45!<< ?>6Dl< 4DJDýsl 5ON E>5?rqD=O FDfu64=<O 557>?4>t>EF<, GEr4N3r�==O5 8

&��'181-20$ t�D�4 F5E=<₠E>>= MlEtl?G4?lF<< 4?5?DDI4lr>s>> 7!>FD55rI5r6=D,

&�� 427-2022 l-?5?DGE74=>6L. �D44<?4 m >55Er6₠=L> D7>?4c|{oEl< ?D< il$?rrG4F4F<<}, DGl>6>4E6><
7N M{EfflG4F4F< =4 ?D<rr5=O5<O5 MF4rN{lO q4<=?{ 6s?}fi<= < ?>65DO5<O= ?D<5>D,

4.2 � D$>F, ?> >5gFD?,r64r<r> < M>E?rlG4F4F�< r$eo5D4>>4I5r�= Da|GEf,4,OFEO G�F<4?LN
?>4r>F>6JI5=O5 D5>Fr4?, ?D5L5Lrc ?D>s5D>G iHar= 6 DN5tD, DO745?L=$, 4?O D=N= D45>N, <

<<5NrF6 rDGrrrG rN Mr6?DD7>Fr4ErNEF<, rD54}�tNFD5}=GN, 46=Er6G>GD{<< ?D4<?4ra< 0ED4=O FDG44 ?D<

Ml$??G4F4F<< 4?5?D>G54>)>)> < <7GG,l6LlD DGN6q4gF6> ?> gtG?I|G4F4F}$! =4 ?D5DD47>6�?5?<.

5 GE?O6<O ?O6�?<

5.1�D<rDMq�}r>{>l6>Dt>,lD'miO5L?L>5?>DiuGG?>6liOE>r?4ENF45?<tD3'5E?<<l>5}₠
>Ns>D5N 6 g{E?rry4rMN=}>= D{yreHFa.ln,l Kl MF4rN=O q4<=<{ 66?l,lG<=,

F 3-

6) 0F <$OG=<>4 =4?Dfl(5=<O r�D5r₠=Nr0 FO6 h$5₠ ?<F4=<5 �

=0<<=,l?L=O< 7=4G5=t₠< Un",

6 <EFOG=<>4 =4?Dý(5=<O ,l0EF>O==Of> F>>4 (44?55 ?<F4=l₠ Dc)

=><<=4?L=O< 7=ft5=<5< 24

%>?DF<6r6=<5 =4$G7< RHa$ k> ?D< =$I16.]<< 4=4?>r>6>70 6OE>44 (6

6OEO4}Nm
74<E<t >Ef< >F 65DE₠N 7=4,6fl< 4,t4?47>>4

E<?4?4):
20 m�
5 m� 4?O y=<Bepcarlb=oro 4=4?>m6>r> 6OI>44

<7<5=5=<=

6 m� 4?rO rB Gr?65DEFrLNr> 4=4rN7>6>m 9OE>44

5V;'l0V
4E5=>>

}L
+

24
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r]ff
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$

6 ?>47>F>6l(A> ?>6�D>�

6.1�> 7D>65D=!lO mM₠Dýl $t5>D 4prut>= 5ON 6ODDE4r ?Dr F5r,rDD4FGD5 < 6?4fi>EF<
>$G<NM>$ 6>FGE4, GE4il==OE 6 F45?<D 3 te <5=55 2 G4E>7,

6.2 $45>F4 E ?>65DO5<Ou ?D<5>D>u < m ED5!Dl64u< 5> ?>65D>i 4>rLi4 ?D>s>4rFL$| 6 E>>F65FE6lDl
E }fl DGro$4�r64=< ?> <E??ri?4l++t.

6.3 !> Hatma ?>65D<, 6 EO>F6s7E6<< DG|L>4gF6>ll ]to 4E??Gfi4F<<, rreo5xo4tlo:
- GE74}N6?L N<<=4?O.$5 7=4₠=rc rc�<$lOE Mr6= (D4=L6 NDE<DGNM<= 7=ilG>=<Ou 6LlE>4Nr>

FDD6>7> E<?4?4, Gt674==F5 6 F5?<tD 5);

- 44 ?D<5>D>M rD <l�8FEO 64}lN)l0$EFL lU}OFL $r=<F= 4<?>7>6>N 6OEq44, GEF4>6?L 65DEN5 <

=L}₠5 7=8{5=l₠ 4=4?>r>6>N 6=E>44 =4 6EN t?<DLlG 4,|4?47>=4 <7l6D=<=.
�>E?5 ?D>E>lt46=<O ?>95Dý{; ?D<5D E?54G5F 65D=GN 6 !rE>4}N5 E>EF>O=l$.

6.4 %E5rrO Mr6?D?6>t<E E>54L₠=<= ?D< ?>s5Drc ?D<65ffi=O 6 rD<?>lr5=L �.

7 ?D(6�4�=<� ?O6�D><

7.1 �=5F?r= >EEEFD

�D< 6rcLr6< >E.FD 4Dlu>> 5OFL GEF4N6r�N EDF65FEF6N ?D<DD o'64GLtlt= FD5>64=<Orr:

- >FE}rFE6}₠ r6xaý*Hec<x ?>6D5)i�D=<= =$G6OE G*F5= ?Dl5$4;
- =4?=rc G5F>* <ryN,D>6?r.

D57GrLF4FO 6l6L6m =rNFD M=>EOF 6 ?DF>N?. $>D=4 rD>F>N< r$654�r4 6 ?D<?>r5=L �.

7.2 DD5>4Lr>
7,2.1 �D6.D� DG=Mll>fi rDr4=EO

�D< ?D65D6 DG=MDrr4>64r<< ?D<5>D4 ?D65DO>F N7lr>)|>l>EN ?>4>?l$6=<O rD<5>D > ltEF>G=<>G

?LF4=<O, <7r6D<F5?LNl rD?<, 6OE>4}lO< lD?Orl tN EE5 4u ? ><El?G?MD=N= D>Gir5=F4F<< =4 MF4?>=O

54<=<F 65?}fi<=,

6E5 FDD6O5 <=F5DD6l= <r6r>rrFr=EO 6 ?D<5>D N>5E>4tN ?DreDr?L =4 =4?}tl}₠ 0F6₠F4.

�D<5>D E"<r45FEO 7>4!|O?, ?D< =4lrl|<< >?5F4 =4 8E5E FDD>6OE 6ON47E, 
_

$,7G?iF4O 74r>E? 6 rD>F>N?. rDopMa ?DNrc?4 ?D<6₠45=4 6 ?D<mE5=L �,

7.22 �tD>D?5L6 rrr=FDIGEGI>l> >O?D>Frr6rýlrO 6><G=l|

�rc?D=5E>>5 E>?D1l8r�=1₠ <M>?OF<< 6ra5DO5FEO lrc?lo=reTpolr }oLd{4r=]Ou =4?DO>5=}₠< 40

5D V NF' F5r?L, G>6$|=/r?,r 6 F45?<l$ rl, �>rr4?O toqD= WL1 ?��s4D?5?ON 7i>lDWN u5)FG

>5>=. �>6li�O, >D5D?Or?F$ Mrr5?D}fi5EN5 E>?DFr4?5}0₠ rD>?'.l<I.1 EI�4G₠F >F$l'.FO64FN N

l₠Fg₠=<< 1 <<=GrO r?>6 ?D<lNl5=O =4?DfiG=<O.

?D<5>D >rLFEO r>4lrO , 5E?< Lu5D5=,=5 7=ar�fl<O 0?6?Di{G5EL> E>?DF<645pO <7>,OlF< =5

MelBe 20 �>.
$57G?LF?O M4=>OF 6 rDF>N?. tDopua ?D>NN?4 $E65F=4 6 rDL>E5=L �,

7.2.3 �poBrprr M?4rF�scr>i ?D>,.|>fir t>?OF?r

<E?OF4F8?L=>� =4r$OlGti₠ ?5D5<5=N. F>6 $<>?44O6llN il5!(4G tD?Olr< {>>?4?O >4<4>i lD?<

?D₠4g$?5?ý$ 74r>D>?FL tl5,>4 >/), G>4<==O<< 6 F45?<rD 4. �>6O?4rL <E?OFi?5?O>5 =4?D$>5=l₠

D46Nir₠D}l> D G>44rr,>m.r*"=r,.,4.i<< 5 s < G45Dl>64l>F ?> }6?D?>5=rc 6 Te,BHlre 1 mi?,

D=�
7>.%>N7>

4E5=>>

$

E!>|

=

4
lffI
@l@

?
?]�il

I]If
@l@
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6

>

�D

<6 5L
�5> 4

s6

�E?OF4F5?L=>5 =4?DOt{5=<5, kV

�>u<=4?O>5 =4?Dr?₠=rc r6D5<5Ni>N
(D47N5) <?< ?>EF>O==>N F>>4, V: 4?O

F9249, F9255, F9257,

F9258, F9259, F92D, F9285

<
F9256

E 6E>4=O<

E<R4?O< 6
mV, �

StO
F9254

4?O
F9256

E 6EO4=O<

E<7=FNt 6
m�

�D>65Dre<O5 F5?<

1-,100 101-250

3,5,13,51 1,391,39 2,21 3,51 5,40�>DrryE - 6E>4O

�>DrryE - ??4O<5 �%{)

�>D?GE - ?<F4=<5 Ac/Dc2)

�>DrryE- D$)

7,00

�>D7ryE - 6OE>4O

- Dr) 0,86

�EO4O - ?<F4=rc �%
�E>4O - ?<r4=<5 AC/DC 3,3l1,503,312,21

-Do
�E>D - 6OE>Dt
�E>4O - Dl 2,212,21

,1,35
2,21 3,311,501,35

- ??4=<5 DC6
3,313,31 0,863,312,211,39E>5>=

�<F4=rc �% - DO

�<F4=<5 AC/DC - DO

�<r4=<5 �% - 6OE>D
�?4=<5 �% - Dl

�?4=<5 AC/DC - 6OE>4O

�<F4=<5 AC/DC - Dl

DO - 6OE>4O

DO_Dl
DO - ?<F4=<5 DC

E>5>=

-Dl
- ?<r4=<5 DC6

z,L l

1,50

1,D

0,86

Dl - ?rr4=l6 DC

F 4 - lrlE?OF4F5?LN5 =4

- ?<F4=6 DCs}

�D<lr5G4=<O:
ltii?aHlle 4% - F5?< ?<F4=<O 4?O }Em?r5=<= ?D<$D6_E ?<F4=}₠< >F }₠r$=<� ?5D5r,5==>70 FO>4,

2l ?n.r4=}₠ �%/Di - F6?< ?<F4=<O 4?O l$?>?l₠=<= ?D<5>D6 E ?''F4=}₠< >F ?lEF>G=<₠ ?5D5<5==>>t <?<

?OEFOO==>r0 TOKal;

3} Do - M?= 4}iE$5?OE 6OEO4>6;
1) Dl * F₠?< 4}$$5F=OE 6N4O6;

!₠rN?=5=<= E ?<F4=<5< 0F <EF>G=<>4 ?>EF>O=tl>N F>>4 24 V
s) �LF4=<5 DC - ?<F4=<O

�D<5>D >i<F45F< 7O4=O<, 5E?< t$ 6O7iýd₠NF D47DO4O <?< l66FDON|F<5EO rN65DNNEF=O5 ?D5><,

E>?D6OF44NMl.₠EO D6><< 6>7D4EF4i<5< F>>4 6 }s?L?G5..i>= lý?<,

?$F>>>?, $>D<4 ?D>F>>>?4 ?<6545=4 6 ?<?>E5O<< �.

�
>N7))

�uE|>'?>

8
48?4?Dt�N� a4(F.-�76.

5

251-600 601-1D0

$57G?LF4FO 74tt>EOF 6

fuý,

L
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5
5 ry, >

-i a

7.3 0?D4>?>L5 ?ýDrN?G>ELE E4Ds?>DrEF I
�>65D>G ?DN4{FL Er6ryNM<< $D47><:

1) E>5D4N EE5uG ?E4Lr$6=<O E>7?4QD ?D??>l>=<N �.

2) =4 ?D<$D rN44N >?D?(5=,6 ?<F4=llO < 6O45D64N ?D<5>D 6 F6{₠=}� 6�<₠=< GE74}$6?5=<O
D45>5m plot?a 30 mi? (?DrD6 ?D<5>D4};

3) ?>4464N =4 ?D<5>D 8EO4=O5 E<?al?O, EO>F65FEF6GNFlr� 7?65DO5<O< F$l>t<, ?D<6545==O< 6

?D?rNlre=<< �;

4) EG<rO64N <7r₠D5==O5 7=4₠=rO ?4D4reFD6, 6D4$*}rOE ?> l<DD6><G <=r5DD=EG, 4 ?D<

=4JI}tl<< 4=4?Om6Orc 6OEO44, 4>?>?=<F5?O0 < 7l>>i}il4=<O 6OE>4}>N 464JI>7>6>7> E<7}|il?4;

5) 6OGrc??L 7=46=<5 ooroBHofi D<s₠4$=>= ?>rDL>)EF< 6OE>4l$7> F<DD>6>7> E<64?4 $7?4E=>
7,3,'l, 4 ?D< =4?7t<< 4<?>t>6>r> 6OE>44, 4ON?=<F5?LN < 6OEqDNN 4=₠l?>$6>7> E<r=4< E>?4E=> 7.3.2;

6) 4O ?D<5>D6, <rUNGl<E 6EFD>5==O5 G4EO D54rN=>N 6D₠<5=<, 6=Gt?Ell<N rN$5LiNErL E>44 G4E>6

D54?L>l7> 6D5rc=< E>m4>N 7.3.3.

7.3.1 �?D54s?5ýr5 ocHo?ro* ?>rDrL=>E? aLu>D{>?o Gr$D>6>r> Er?5?r
7,3.1.'t �?DD?>tr5 >El>?r>& ?Dr6qDO=>* ?>r�lý=>E? 6OE>4r>7> tDDD>6>r> Er?4?4 <O

?Dr5>D>6 l.Sl0, lý2ý, ý2ý{ ý2ir, ý256, l$ýr, lý258, 182ý0, ý260
�L=N??L 7=46=t6 >$|>6l>ti ?D654D=rr>? ?>rD4?}rEgr< 6ON44>7> i4DD>6>7> ErF=4?4 rD DD<Gr6 1:

^ -^
G _ .l<7= lr6OE,D4EG 

. 1>0 96 t1}' �">D,

745 �"", - <7l,�D>$5 7>}₠=}t5 <?;<4 6 EO>FN5FEF6GNlt{<E 54<=ltG4E }4<5�=<O, r₠D5O$45ia>5

G5D57 F<DD6>= <=6DD5=E (R$485, USB, �t67?5t, �lG5,>=);
�""rD""" - D₠lE6FN5 7=4s=}₠ 6FN4tl>rc E<?4rl4 ?D>65DO5 >= F>r>< 6 E>>F65F>6GNM<E 5<=<F4E

6lteD5=<O, E>7?4$l> DDD6 2;

&>D' - =>D?<DG,>Fý5 7=4s=t₠ 6OE>4=>6 tFDD6>m E<?:l?4 6 E>>F65FE6Gl>M<E 5�<=<F4E

rc<5�t{<O, E>7?4EiN F45?<F5 5.

�"".**>, = 4"r" .*- (2)' �=>E.6E

745 �"*> - 45�Er6?5rN=>5 !=4₠=t₠ 6E>$Om (*lm4?4, GEr4>}6?5}ON5 rN MF4rN=G 54<=<ý
65?}+l<== 6 EO>F657EF6GýtDE 54a=<F4E }6I!l₠D=llO;

Ano*', - t>l4<=4?O{>5 7ffi*ri}₠ 6l₠DO5=>m ?$4<5$4 =4 BxqF ?D<5>D4 6 E>>FN5FE76GNM<E

54<+4F4E 6i6D=<O.

�
>N7}

�<

E5=>>

?�?El

9
�$ld

<D� <?.
?>dFrEL� d4,Gr,�7F,
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&45? 7=4G5=<5 El,t64?4

Gl7 E<?O NEF>O=il>N TOKI

G4EF>FO F>6 =><<=4?ýlO< 7=4.ter<5< 60 Hz

?D<5>D ><r4NF ,q4r{O<, >Erl= 5$ >E=>s=i?O ?D<654D=>O ,N7D5L=>EFL }₠ ?D56OL45F ?D545rD6

4>?GE>a6<>i >EN6}>= 7N7D5Ll{>EF<.

$57G?LF4FO 74tl>EOF 6 ?DF>>>?. {D>D<4 ?DF>N?4 rD<6q46=4 6 ?D<?>E5=< �,

7.�.1.2 �?Dq4O?56ra >₠=>s[{>= 45E>?l>?>* ?oapaaltxocTi 6Or>4=>r> F?DD6>r> Er?8?4 4?O

?Dr5>D>6 l.F0l0 ?DE tl7I>D4?rE G4ErGlO

B,M,E lrtL 7t6l{5�U oooBrori 45m?>Fr>= lDfDq!NEr?t 6OqDOrc FDD6g> Ell?r4?4 7t} $DilG?5 3:

. F"r. ? tl't
Af = i555- F4 lv/

r45 F"., - <7=5D=$₠ 7=46=}!5 E<ft6r<l 8 >F}l>${6?OlOE $<=<l�E }6)ýD5=}O, r�D544645<O5

G5D7 F<DD>6>= <>F5DDdE;' 
F> ]45=sF6i{F>?OO5 7=46=}₠ 6N4=>7> EL<?4, GEF4}>7?5==E5 N 46rc=G 54L<FO 65?<,l<=O, Hz.

�D<5>D >rr6NF r>4}=r., 5G?< 470 >EtNs=4O 45E>?NFE4O ,l>7Dt?l$EFL l₠ ?D56OM$F ?D546rN8

4>?GE>48t >* >ý$6N= ?>7DL}tOEF<.' 
$57G?LF?O 74ii>EOF 6 ?DF>>OjI. rDopMa ?D>F>>>?4 ?D<6545=4 6 ?D<?>65=<< �,

7.3,1.3 0?6=LrE. oc=otlio* 45E>?l>?>* ?ýDMl>EFr 6OEq4$fu FDD6>r> cr?aJý 4rlO

?D5>D>6 tý53
lIJ]O >?O545r]5=<O >El$sN= 45E>?l>?>= ?>iD₠Lli>EFE 6ýE>tN> LD>>6>1,0 E<?i4?4 ?O< <:l<>>5=Dl

=4?>?t$=<O < G4EF>FO rBOg}ýHttON F>>4 N>5E>4<lrt>:

6OG<E??L 7=4r5=5 >Er+>4rN= 45E>?NFr>rr ?>rDL}l>EF< 6OE>4!DN F<D>ý>70 E<7=4?4:

- ?> DD<G76 3 ?D< Lr.>D>=<< G4EFOFO;

- ?> DD*Gr6 4 ?D< >rc�=<< =4?DO!5=<O:

4G =ffi.U"o"- Uo (4)

745 U""" - mr₠pHHoe 7=4₠=r₠ 6 >FffME<F5rN=OE 544=<F4E L<5D=<O, rcDq4*45$>5 r6D7

FDD6>= <>5DD=E;
U"o,. - l><<=4?$N5 7=4{5=l₠ 6E>4}l>7> E<rN4?4 =4?Dfi>5=<O F>>4, v:

Uo - 45=E6rF5?Or>5 7=r=5=}₠ 6EO4Nm c1,tr=4?4, 54}t=<Dl s5?lt.t<=O, V;

L45F ?D545?>9

4>?GE>$tN= >>r>6N= rN7Dt?=OEr<,

$57G?LF4rO 74lýEOF 6 ?DF>l>?. t[ND<4 ?DF>|<o?4

>N7>

�O4D<<F<O �>D=<DGt>Mt5 7=4G5=<O 6OE>4>}7> F<DD6>r0 E<?4?4 6 0F=OE<F5?L=OE 54}r=<F4E

20D0 H=olo FO>4<7<5 E<?O

20000 <5==>7> F>>4

20D0
20D0 FO>4

FO>4

F9010

20000

5000 =<< 4>r<6}N< FO>4?

5000 6=O< i₠==>ro F>>4F9249

5000 FO>4E<?L!

5000 lN7> F>>4

50D
?>EFOO==>7> F>>4<750$57

50000 F>E4 r$<<=4?L=O= 7=45=<5< 50 HzG4EF>FO
F9258 60000

4?<6=>= =>N FO>450D
50$ =>= F>>4

E5=>0

M >
.4

4<D.
II
��,

@
�

]IfI
@r}@

??I??!�I@r

5-

�D<5>D >r<F4NF r>4=O<, 5Erl< 5r> 0E=O6=4O

?O< <7<5D5=<< =4?DOi{5=<O

?O< L<5O5=<< 4?<6N= NFt{OEF< IEpei,te=Ho7o FO>4

?O< F7<5D5=<< D54?<6tt>i
?D< <7<5?5=<< ?>?=O� <>MttMEF< 76D5rle==>7>

F92<
ltorER

F9256

F9259

F9260
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ll?O_OrN5,45r6=<O >>>6tt>= 45E>?NFrr6i ?>7>5Ltr>$< 6OE>4l$N F<DO>6>r6 $,t?4?4 ?>< <7<₠O5=<<
>47=>EF< =7 =4?D45>,fr rtepercLoo F>< =4 >?r5F>5 E<=E>>=<74L,t< =5>5E>4<�; 

-

1 ) 'EF4=6lF7L El64Gt>FGN >>=DlrGD4MN ?Dr5>D4:
- ND>7 E<=ED0+l<74F<< D =4?DO(5=<N E�>D>7 Ur: 5 %;
- ?OD>7 E<=EDO=<74l<< ?> G4?>F5 ?�>D7 F?: 0,5 Hz;
_ >?5�IG=l₠ ED45FO64=<O PerB �1 (%<=ED): 0 ms;
- peNtM D5>L;0 (>ENsN=).

2) �4 ?D<5>D ?>4FLOJ�4GNiF<5 E<?4rO:
�4 �=4? L<L N<<=il?ON5 Ha{Iprue=rc nepei₠Hlro6 F>6 Gg7>F>= 50,0 Hz, 4 =4 >4=4? r5ND4F>D4

=><r=4?L=>5 =4?DOG=t₠ 7�D5 5=}>7> FtO₠ G4ErOF>= 50,5 Hz.

3) �> 74?lN4=>= >EF<?rN7D4<r5 (McyrroK 1) L645F >?Dq45?rrrL:
- 8D5<O >F>rl0=5=<O 6lr4?4 l >F KaHala 2 ?D< ?DE>l>4D=tl? E<r=4rL G5D57 =G?L (�tt};
- sD5uO 0F ED454FO64=<O D5JI5, 40 a!5D₠>5{6=}O <=4?4 2 G5DM =G?L {4> F>N }�EF4 745 >?�45?O?<

6D5<O (^tl r) (^t0).

$<EG=>> 1 - �EF<??>7D<>4 D45>F= DrN l%<=ED, ?D >6D5E$=<< ED454rO64=<< D5r6 �1 D46=O< 0

4) $4EEG<FFL D4=<GG D4 6 lre$e ?DE>)lqD=<O E<?4N6 G5D7 =G?L {91) ?> DD<G?5 5:

rp1 = �t1 .FL.360� (ý)

745 

^t1 
- 6D5<O >Flul>N=<O >=4?4 1 >F >t}|4?4 2 ?D< rD>E$>4₠=<< E<?r4?>6 G5D$ =G?L, ý;

FL - GLr>F4 L<=O, Hz.

5) $4E>L4rL D4>6O= E4D<7 6 rrror6H7 ED454FO44=<O prc E%<6D? ?> DD<Grc 6;

90 = 91 - �t0.(FL - F7),360" (6)

74ý �t0 - 6D5<O >F NNllFa $54FO64=<O D>r�, 49 ,6D5E5{6=<O KaHarB 2 G5D7 =G?L (7D >?DD?O?<
6D5<O At1), s;

FL - G4EF>F4 t?<=O, Hz;

F7 - G4fi>F4 rcrcD4F>D4, Hz.

�D<5>D >.rLF45FEO r>4=O<, 5$< 7=4₠t{rc 90 =4E>4}FrEO 6

$57GrLF4rO 74=>EOF 6 ?D>F>>>?, lDop<a ?DOFO>>?4

�D =�
7>-%>N7>

�." t> E,
<D�IIfI
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f.32 �?Dq4grlo=r5 >E=>>t>= ?D<644g==>= ?>rD5L=>EF? ?Dt| ?D>5D47>64=rr 6
Gfi$rFrD>6sfl=Oi EIrO4? EI?O ?>EF>O==>>, Tois E?= Er?<I>=llO ?>�r>O==>7> Nl4
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