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7G?<D>6Il=<N < <5FD>?>7<< >F 26 E5=FO5DO 2022 7. Ns 2360 (�5 }F65D645=<< 7>EG44DEF65==>=
?>65D>G=>= EE5<O 4'rO ED54EF6 <7<5D5=<= 6D5<5=< < G4EF>FOD;
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65D>G=>= EE5<O 4?O ED54EF6 <7<5D5=<= 6<5D>?5D5<5M5=<O, 6<5D>E>>D>EF<, 6<5D>GE>>D5=<O <

G7?>6>7> GE>>D5=<OD;
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5FEO 4> 6OO6?5=<O < GEFD4=5=<O ?D<G<=O =5E>>F65FEF6<O. �>E?5 GEFD4=5=<O ?D<G<}tO =5E>>F65F-

EF6<O �� ?>4?56<F 6=5>G5D54=>= ?>65D>5 6 E>>F65FEF6<< E 44==>= ��.

=4<<5=>64=<5 ?>?O 6 >>=5
<�4EFD>=>4 ?4D4<57D>6

?D>F>>>?4)
7=4G5=<5 6 ?>?5

$>7O5,l >�4D4u5mDO uD>64=GO m45.FuF?l

>EF46<FL>�F=>E<F5?L=4O ?>7D5L=>EFL)
<�D<6545==4O ?>7D5L=>EFL)

$47d5.l F�u4?47>=>
a<�> >D4==<< F>G>4< ?D>65D><>

%F4=<F4 60 <7 84

9.14.1.'7 �E?>?L7GO G>474=<O ?.?.'1 - 12 �D<?>65=<O � > =4EF>OF5= ��, 6O?>?r<FL >5D4-

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

.-?O 64D<4=F4 .6F><4F<G5E>>= >5D45>F>< D57G?LF4F>6 <7<5D5=<= 6> 6>?44>5 <�4EFD>�>4

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

��) GEF4=>6<FL ?4D4<5FDO �� * E>7?4E=> F45?<F5 �.l �D<?>65=<O � < F45?<F5 9.14.2. fuO ?>-

65DO5<>7> �� �� 5G45F 6O?>?=5=4 >5D45>F>4 D57G?LF4F>6 <7<5D5=<= ?> D>D<G?4< (10.1) <

(l0.4), ?D<65?5==O< 6 D4745?5 10 =4EF>OM5= ��.



D<EG=>> 33 - %E5<4 ?>65D>< �> ={t?DO65=<O ?>EF>O==>7> F>>4, E>>F65FEF6Gt>-

M57> 7=4G5=<O< G7?4 ?>6>D>F4

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

E rI5F>< E6545=<=, ?D<6545==L= =<65.

9.15.1.3 'EF4=>6<FL 6 >>=5 <�4E,7D>=>4 >4=4?4...> (D<EG=>> l3) G4EF>FG >?D>E4 l00 �F.

9.15.1.4 'EF4=>6<FL 6 >>=5 >�4D4<5FDO ?D>65D>< (>4=4?L=<)...> (D<EG=>> 15) =4EFD>5G-

=O5 ?4D4}{5FD/ E>7?4E=> F45?<F5 8.4 D4745?4 8, 4 F4>65 E?54GNM<5 ?4D4<5FDO:

>.-?<=4 ?>DF<<) - 100 >FEGUF>6;
>&<? >F5=>< ?>DF<<) - <4F5<4F<G5E>>5 >6<44=<5 (��).

9.15.1.5 �D< =4EFD>=>5 6 ?>?5 >�>=FD>?L=O5 F>G><D GEF4=>6<FL 7=4G5=<O <7 ?>?O >�><<-

=4?L=O5 7=4G5=<O 6 �&> F45?<FO 9.15.1 4?O E>>F65FEF6),NM57> �� (<>6=> 6O5<D4FL 4DGF<5 �&,

=> =5 <5=55 5 D46=><5D=> D4E?D545?5==OE ?> 4<4?47>=', 6>JING4O 65DE=55 < =<6=55 7=4G5=<O).

F45?<F4 9.15.1 - �>=FD>?L=O5 F>G>< �> =4?DO65=<O ?>EF>O==>7> F>>4, E>>F65FEF6G>M57>

7=4G5=<O< ?4 ?>6> F4

MF4?>=

H4_ 10l

ýD:!
i�tt
ll

<lE-O75
�>4G?L MR-114C2 ?>

�4<<5=>64=<5 ?4D4<5FD4 �� 4< <> �>?-6> �&,
n

�><<=4.?L=O5 7=4G5-
=<O =4?DO65=<O 6 �&,

I6l
�4?DO65=<5 ?>EF>O==>7> F>>4, E>>F65F_

EF6},NM55 7=4G5=<N E>>F65FEF6GNM55

G7?G ?>6>D>F4 ?>?4F>> $��� �%� >F
<<=GE 20 4> ??NE 5 �

(�4D4<5FDO: lpBHa >Ed)

>F 0 4> 1,2 � 0; 0,3; 0,5; 0,9; 1,2

%FD4=<F4 5l <7 84

9.15 �?D545?5?<5 <5FD>?>7<G5E><E E4D4>F5D?EFL> �� =4?DO65=<O ?>EF>OL=�7� &��4,

E>>F65FEF6GNM57> 7?4G5?<O< G7?4 ?>6>D>F4

9.15.1 �>65D>G M?5>FD<G5E>>= G4EF< >464>7> �� =4?DO65=<O ?>EF>O==>7> F>>4, E>>F65F-

EF6}.NM57> 7=4G5=<O< G7?4 ?>6>D>F4, ?D>65EF< 6 E?54GNM5< ?>DO4>5:

9.15.1.1 %>5D4FL EE5<G ?>65D>< 6 E>>F65FEF6<< E D<EG=>>< 33, 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= �?, 6 D56<<5 6>E?D><76545=<O =4?DO65=<O ?>EF>O==>7>

F>>4.

-?5>FD<G5E>4 O G4 EL ��

5



9.15.1.6 �E?>?L7GO ��, ?>>G5D54=> 4JIO 6E5E =><<=<L=LIE 7=4G5=<= =4?DO65=<O 6 �&,

'�4�4==LFE6F45?<F59.15.1,?D>65EF<<7<5D5=<O6E>>F65FEF6<<E?.?.1-6�D<?>65=<O�>=4EF>-
OM5� ��. �4?DO65=<5 ?>EF>O==>7> F>>4 GEFzr=46?<64FL E ?><>MLN E>>F65FEF6}.NM57> ED54EF64
?>65D><.

9.15,1.7 �E?>?L7GO M474=<O l,rr.'7 - |2 �D<?>65=<O � > =4EF>OM5= ��, 6O?>?=<FL >5D4-
5>F>G D57G?LF4F>6 <7<5D5=<= < ED>D<<D>64FL ?D>F>>>? ?>65D><,

!?O 64D<4=F4 46F><4F<G5E>>= >5D45>F>< D57GJILF4F>6 <7<5D5=<= 6> 6>JI44>5 <�4EFD>=>4
?D>F>>>?4) >>=4 <�4EFD>=>4 ?4D4<5FD>6 ?D>F>>>?4) D<ElFr>> �5 �D<?>65=<O � > =4EF>OM5=
��) GEF4O>6<FL ?4D4,r5FDO �� - E>7?4E=> F45?<F5 �.1 �D<?>65=<O � < F45?<F5 9.15.2. fuO ?>-
65DO5<>7> �� �� 5G45F 6O?>?=5=4 >5D45>F>4 D57G?LF4F>6 <7<5D5=<= ?> D>D<G?4< (10.1) <
(l0.4), ?D<65?5==O< 6 Dz645?5 10 =4EF>OM5= ��.

&45?<F4 9.15.2 - �4EFD>=>4 ?D>F>>>?>6 ?>65D>< �� =4?DO65=<O ?>EF>O==>7> F>>4, E>>F65FEF6G-
NM57> 7=4G5=<O< ?> 4

9.15.2 $57G?LF4FO ?>65D>< �� =4?DO65=<O ?>EF>O==>7> F>>4, E>>F65FEF6GNM57> 7=4G5-

=<O< G7?4 ?>6>D>F4, EG<F4FL ?>?>6<F5?L=O<< 5E?< ?>7D5L=>EFL �� =5 ?D56OL45F 7=4G5=<=,

?D<6545==L6 6 ?D<?>65=<< � =4EF>OM5= ��.
9.15.7 � E?)?{45 =56O?>?=5=<O GE?>6<=, }>474==OE 6 ?.9.15.2, E>>F65FEF6}.NM<= �� 5D4-

>G5FEO 4> 6LuI6?5=<O < GEFD4=5=<O ?D<G<=O =5E>>F65FEF6<JI. �>E?5 GEFD4=5=<O ?D<G<=O =5E>>F-

65FEF6<O �� ?>4?56<F 6=5>G5D54=>= ?>65D>5 6 E>>F65FEF6<< E 44?=>= ��.

=4<<5=>64=<5 ?>?O 6 >>=5
<�4EFD>=>4 ?4D4<5FD>6

?D>F>>>?4)
7=4G5=<5 6 ?>?5

$47d5.l > �4D4<5mDO D>D<uD>64=uO m45?uFtl
<�7=>E<F5?L=4O ?>7D5L=>EFL) �EF46F?,7L 7ryEFO<
<�D<6545==4O ?>7D5L=>EFL)

$47D5-,t >lu4?47>=ll
<�> >D4==<< F>G>4< ?D>65D><) >

%FD4=<F4 62 <7 84



9.16 �?D545?5=<5 <5FD>"F>7<G5E><E xapalEFepLcTrrK �� F5<?5D4FGDO, 4F<>ED5D=>7>

446?5=<O < >F=>E<F5?L=>= 6?46=>EF< 6>74GE4

�>65D>4 ��, 6E>4OM<E 6 E>EF46 G>474==L6 ��, ?D>6>4<FEO 46F>=><=> ?> 4>>},N{5=F4I\,r,

?5D5G<E?5==O< 6 F45r??F5 5.1 D47?5?4 5 =4EF>OM5= ��.

�>65D>G �� (?4D4<5FDO F5>>E, &5>>E, �0) 6O?>?=<FL 6 2 MF4?4 >><??5>F=O< E?>E>-

5><:

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

9.16.1 �?O >>=FD>?O (>L5=><) ��:
9.16.1.1 >FE>54<=<FL 57> >F ?<=<< <=F5DD5=E4 RS-485 (RS-232 4?O <> 4F<>ED5D=>7> 446-

?5=<O 6 5>>E5, ?4D4<5FD �0).

9.16,|.2 �D>65D<FL 6=5L=<= 6<4, =4JI<G<5 ??><5 < <4D><D>6>G: �� =5 4>?65= <<5FL 6<_

4<<LIE 6=5L=<E ?>6D5645=<=. �?><5<D>64=<5, <4D><D>6>4 F<?4 < =><5D4 �� 4>?6=O E>>F65F-

EF6>64FL ?4E?>Dry =4 �� (MF<>5F>5).

9.16.1 .7 �?O II� ?D>65D<FL 45=EF6GNM55 E6<45F5?LEF6> > ?>65D>5 </<?< =4?<G<5 E6545=<�

> ?>?>6<F5?L=LIE D57G?LF4F4E ?>65D>< 6 $�$ ?> ���.
9.15.2 ?� 6LF45F D57G?LF4FO <7<5D5=<= 6 F<DD>6>< 6<45, < 6 4EGF� �% >FElFEF6lF>F

M?5<5=FO, 6=>EOM<5 4>?>?=<F5?L=GN ?>7D5L=>EFL 6 D57G?LF4F <7<5D5=<=.

9.16.3 �D>65D>G DG=>F<>=<D>64=<O �� 6O?>?=<FL E?54lF>M<< >5D47><.

9.15.3.1 �>E?5 >>=FD>?O (>u5=><) 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 RS485 (RS-272 4?O �� 4F<>-

ED5D=>7> 446?5=<O 6 5>>E5, ?4D4<5F �0). �>?NG<FL ?<F4?<5 �? < ?5D565EF< 57> 6 D56<< <7<5-

D5=<O ?4D41vr5FD>6 >>DG64NM5= ED54O (>F=>E<F5?L=>= 6?46=>EF< 6>74GE4, F5<?5D4FGDO 6>74GE4,

4F<>ED5D=>7> 446?5=<O).
9.16.�.2 �D>65EF< ?D>65D>G D45>F>E?>E>5=>EF< �� 6 E>>F65FEF6<< E ?. 8.3 D4745?4 8 =4EF>-

OF5= ��.
9.16,3.3 �D>65D<FL DG=>F<>=<D>64=<5 �� ?lFU< E>?>EF46?5=<O ?>>t64=<� KaHa,,Ia (=4<<5-

=>64=<5 F5>>E/ F5>>E/ 60 6 746<E<<>EF< >F 6O5D4==>7> <> 4?O ?>65D><) 6 >>=5 F<DD>6>7> D>D-

<G?OD4 �� (D<EG=>> 1, D47?5? 8 =4EF>OF5= ��) - E ?>>474=<O<< ��. �>>474=<O 6 >>=5 F<DD>-

6>7> D>D<G?OD4 �� 4>?6=O E>6?444FL E ?>>z64=<O<< =4 <=4<>4F>D5 ��.

9.16.4 F4> >4> ?? (<7<5D<F5?L 6?46=>EF< < F5<?5D4FGDO <6F</ 54D><5FD D45>G<= E5F5-

6>= �DE_l<) =4 6LD(>45 6LF45F E<7=.l? 6 F<DD>6>< 6<45 ?> ?D>F>>>?G RS-485 (RS_232 ??O <>
4F<>ED5D=>7> 446?5=<O 6 5>>E5, ?4D4<5FD �0), F> ?>7D5L=>EFL �� ?D<=<<45FEO D46=>= ?>7D5L-

=>EF< ��.
9.16.5 $57G?LF4FO ?>65D>< �� >F=>E<F5?L=>= 6?zD>=>EF< 6>74lE4/ �� F5<?5D4ryDO 6>7-

4}E4 6 5>>E5/ �> 4F<>ED5D=>7> 4al6?5=<O 6 5>>E5 EG<F4FL ?>?>6<F5?L=O<<, 5E?<:

- <E?>?L7G5<L= 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.

9.16.6 � E?rI45 =56O?>?=5=<O GE?>6<=, G>474==OE 6 ?.9.9.5, E>>F65FEF6}.NM<= �� 5D4>G-

5FEO 4> 6OO6?5=<JI < GEFD4=5=<O ?D<G<=O =5E>>F65FEF6<O. �>E?5 GE,7D4=5=<O ?D<G<=O =5E>>F65F-

EF6<O �� ?>4?56<F 6=5>G5D54=>= ?>65D>5 6 E>>F65FEF6<< E 44==>= ��.
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9.17 �?D545?5=<5 <5FD>?>7<G5E>?E ElD4>F5D<EF?> �� E<?O >F FO7<

�>65D>G �� E<?O >F FO7< 46<74F5?O 4>?GE>45FEO ?D>6>4<FL, D}>>6>4EF6GOEL 4>>G<5=F><
�%& 1 025l7-84 >�FD4E?56< E<EF5<4 >55E?5G5=<O <7<5D5=<=, %<?><7<5D<F5?L=O5 E<EF5<O <E-
?OF4F5?L=LtE EF5=4>6. �5F>4<>4 ?>65D>< D.

�>65D>G �� ?D>6>4<FL 6 E?54GNM5< ?>DO4>5:
9.17.1 %<>=F<D>64FL =4 EF5=45 �f' < <<<F4F>D 46<74F5?O;
9.11.2�D< D47><>=GF>= E<?>?5D544NM5= F5?>G>5 ��' >5=G?<FL ?>>474=<O �� E<?O E<-

EF5<O;
9.17.3 'EF4=>6<FL <<<F4F>D (E<?>?5D544NM<= EF5D65=L) 6 E<?>6GN F5?>G>G 6<5EF> ?D<-

<5=O5<>7> ?D< ?>65D>5 MFll?>==>7> 4.r=4<><5lD4;
9.17.4 % ?><>MLN ��' (?> ?>>474=<O EF5=4>6>= E<EF5<O) ??46=> =47DG7<FL E<?><7<5D<-

F5?L=),N E<EF5<G <4>E<<4?L=> 4>?GEF<<>= 4?O �� E<?>=, 44FL 6LF5D6>G 5 <<=G7, ??z6=> D47-
7DG7<FL;

9.17.5 '554<FLEO, GF> ?>>474=<O �� 65D=G?<EL > =G?56><G 7=4G5=<N, 6 ?D>F<6=>< E?GG45

?>6F>D=> >5=G?<FL ?>>:64=<O < =47D}7<FL 5M5 D47 < 45<>=F<D>64FL E<?>?5D544NM<= EF5D65=L;

9.1 7.6 'EFLl>6<FL MF4?>==L= 4<=zr<><5F =47DG7<FL E<?><7<5D<F5?L=},N E<EF5<G <4>E<-

<4?L=> 4>?GEF<<>= 4?O �� E<?>=, 44FL 6LF5D6>G 5 <<=lF, ??46=> ?>JI=>EFLN D477D}7<FL;
9.17.7 �5=G?<FL ?>>474=<O F5D<<=zL4 MFaL>==>7> 4<=:l}l><5F4 < �� E<?O E<EF5<O;
9.17.8 �444FL D57G?OD=GN ?>E?54>64F5?L=>EFL <7 >4<==44F4F< >>=FD>?L=OE 7=4G5=<�

E<?O (E L47>< *l0 % !�) >F GE?>6=>7> =G?O (557 =47DG7><) 4> Rmax (?DO<>= E>?) < >F Rmax 4>

GE?>6=>7> =G?O (>5D4F=O= E>4) (E >EF4=>6>>= =4 >464>= >>=FD>?L=>= F>G>5 =5 <5=55 G5< =4 5
E5>}<4), ?D><765EF< D57<EFD4F<N ?>>474=<= �� < MF4?>==>7> 4<=tlL{><5FD4, 74?<EL <E 6 ?$�&�-

>>?.
9.17.9 �>6F>D<FL D45>FO ?> Lr{>FG 9.17.8 5MU G5FNry5 D474.

�D<<5G4=<5 - ?D< ?>65D>5 �� =5>5E>4<<> E>5?N44FL E?54GNM<5 ?D46<?4:

l ) %G<FO64=<5 < D57<EFD4F<N ?>>474=<= ?D><76>4<FL ?>E?5 <E GEF4=>6?5=<O.
2) �D< =47DG65=<< (D477DG7>5) �� =5 4>rryE>4FL ?5D5E>4 G5D57 ?D<=OFO5 >>=FD>?L=O5 F�'�� �$4-

4G<D>6>< < 6>76D4F4 > =<< E ?D>F<6>?>?>6=>= EF>D>=O E>44 7D44G<D>6><. � ErF?45 F4>>7> ?5D5E�44 %�5-

4G5F D477DG7<FL (=47DD<FL) �� 4> 7=4G5=<O E<?O, ?D54L5EF6}F>F5= 44==>= >>rr7D>?L=�� &�'�5, ��%�5

G57> =47DG7<FL (D477DDlF7L) �� < 6O=F< =4 =5>5E>4<<GN >>=F>?L=G> F>G>G.

3) �5D5DO6 <564G E?54GNM<<< 4DG7 74 4DG7>< >4=>>D4F=O<< 7D44G<D>6>4<< =5 4>?65= ?D56O-

L4FL l0 <<rryF.
4) �D< E>D>L5= ?>6F>DO5<>EF< D57G?LF4F>6 4>IryE>45FEO E>>D4F<FL >>?<G5EF6� F�����, �� �5-55

G<E?> F<>JI>6 =47DG7>< 4>?E(=> 5OFL =5 <5=LL5 3.

9,17.10 �D>65EF< >5D45>F>G ?>?7{5==LL D57G?LF4F>6 6 E>>F65FEF6<< E D4745?>< 0.

9.17.1 l $57G?LF4FO ?>65D>< �� E<?O >F FO7< EG<F4FL ?>?>6<F5?L=O<<, 5E?< ?>7D5L=>EFL

�� =5 ?D56OL45F 7=4G5=<=, ?D<6545==LIE 6 ?D<?>65=<< � =4EF>OM5= ��.
9.17.12B E?Gt{45 =56O?>?=5=<O GE?>6<=, }'>ana=Hb? 6 ?. 9.17.11, E>>F65FEF6}F>M<� ��

5D4>G5FEO 4> 6LUl6?5=<O < GEF4=5=<O ?D<G<=O =5E>>F65FEF6<O. �>E?5 GEFD4=5=<O �$�rI�Ii/ �5%�-

>F65FEF6<O �� ?>4?56<F 6=5>G5D54=>= ?>65D>5 6 E>>F65FEF6<< E 44==>= ��.
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10 ���&��$������ %��&��&%&��/ %$��%&�� ����$���� ��&$�����'�-
%��� &$�������/�

�D< ?>65D>5 E <E?>?L7>64=<5< ��, >5D45>F>4 D57G?LF4F>6 <7<5D5=<= ?D><EE>4<F 46F>-

<4F<G5E><.
�D< =5>5E>4<<>EF<, 6>7<>6=> ?D>6>4<FL >5D45>F>G ?>?}G5==LrE D57G?LF4F>6 E>7?4E=>

>?<E4=<N, =<65:

10.1 �5D45>F>4 D57G?LF4F>6 <7<5D5=<=
10.1.1. $4EG5F 45E>?NF=>= ?>7D5L=>EF< ��

�=4G5=<5 45E>?NF=>= ?>7D5L=>EF< <7<5D5=<= 6j-F>= F>G>5 >?D545?<FL ?> D>D<G?5

441 = 7l4i_ 4i,l (10.1]

745 l, - <7<5D5==>5 7�4G5=<5 D<7<G5E>>= 65?<G<=O 67-F>= F>G>5;

liM - 7=4G5=<5 D<7<G5E>>� 65?<G<=O, GEF4=>6?5==>5 D45>G<< MF4?>=>< 6

7-F>= F>G>5.

10.t.2. �?D5?5?5=<5 >F=>E<F5?L=>= ?>7D5L=>EF< ��
�=4G5=<5 >F=>E<F5?L=>= ?>7D5L=>EF< <7<5D5=<= 67-F>= F>G>5 >?D545?<FL ?> D>D<G?5:

[10.2)
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F>G>< ?D>65D>< >?D545?<FL ?> D>D<G?5:

, �4l
Yjo= G 4ft, ,1000/> uO.7)

745 $6 - 7=4G5=<5 65DE=57> ?D545?4 <7<5D5=<=;
$= - ��4'5�<5 ����5�� ?$5�5�4 ���5$5���.

10. 1 .4. $4EG5F 7=4G5=<O ?D<6545==>= (> ��) ?>7D5L=>EF< ��
�=4G5=<O ?D<6545=?>= > 65DE=5<G ?D545?G ?>7D5L=>EF< <7<5D5=<= D<7<G5E>>= 65?<-

G<�O 4?O >464>= F>>< ?D>65D>< >?D545?<FN ?> D>D<G?5:

44,'',. = + - 1 ,LOO>/> (10.4)lJB - $"

10.1.5. $4EG5F 7=4G5=<O <zl>E<<4?L=>= EDt<4D=>= E �� ?>7D5L=>EF< ��
7=4G5=<5 <4>E<<4?L=>=, EG<<4D=>= E �?, (45E>?NF=>=, >F=>E<F5?L=>= <?< ?D<6545=-

=>=) ?>7D5L=>EF< ��, >?D545?<FL ?> D>D<G?5:

p":+(lpnn|- laal) (10.5)

745 Onn - 7�4G5=<5 ?>7D5L=>EF< (45E>r?>F=>=, >Frr>E<F5?L=>= <?< ?D<6545==>=) ?5D-

6<IL>7> ?D5>5D47>64F5?O;

5h - ,4>E<<4?L=>5 7=4G5=<5 ?>7D5L=>EF< (45E>?NF=>=, >F=>E<F5?L=>= <?< ?D<-

6545==>=) <7<5D5=<= M?5>FD<G5E>>= G4EF< ��.
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10.2 �D<F5D<< ?D<=OF<O D5L5=<O ?> ?>4F65D645�<N E>>F65FEF6<O %<EF5<O
<5FD>?>7<G5E><< FD55>64=<O<

10.2.1 $57G?LF4FO ?>65D>< �� �%'&� �% EG<F4FL ?>?>6<F5?L=O<<, 5E?< 7D4=<FO ?>-

7D5L=>EF< <7<5D5=<= �� ?> D57G?LF4F4< ?>65D>< =i6>4OFEO 6 4>?GE>45<L7E ?D545?4E, G>474==LrE
6 �D<?>65=<< �.

�5D45>F>4 D57G?LF4F>6 <7<5D5=<= �� E<?O >F FO7?

1.1.1 �?D545?O5< E<5MU==O5 ?>>474=<O �� > >?>D=><G 7=4G5=<N ?>>474=<O �� ?D< ?DO-

<>< < >5D4F=>< E>45:
R<>i(R>>) = R<>l(R>) - R7;(R*) + Ro" (10,5)

RirKi(Ro*) = RirKi(RK) -Ri,(Rn) + R>r, (10,6)

745 R7i (R?) - ?>>z64=<O MFzt?>�=>7> 4<=4<><5FD4 6 i-oM F<>?5 =4 >->� EFlFl5=< =47D'65=<O

?D< D5?<G5=<< E<?O: Rjl(R4) - ?>>474=<O MF4JI>==>7> 4<=4<><5FD4 6 i-oM F<>?5 =4 >->= EFG?5=<

=47DG656<O ?D< }N{5=LL5=<< E<?O; RFF; (R4) - ?>>474=<O �� 6 i-oM F<>?5 =4 >->= EFG?5=< =47DG-

65=<O ?D< D5?<G5=<< E<?O; RfiF;(R4) - ?>>474=<O �� 6 ioM F<>?5 =4 >->= EFG?5=< =47DG65=<O

?D< GN{5=LL5=<< E<?O; R5? - >?>D=O5 7=4G5=<O 4?O F>G5> =47D)"65=<O (D5ry?OD=4O ?>E?54>64F5?L-

=>EFL <7 >4<==44F4F< >>=F>?L=L?< 7=4G5=<= E<?O E La7>< -l0 %.M< >F GE?>6=>7> =G?O 4> 65DE-

=57> ?D545?4 <7<5D5=<O).

1.1.2 �?D545?O5< ED54=54D<D<5F<G5E><5 7=4G5=<O <E?Dzl6?5==LD( ?>>474=<= (?> ?-

F<>?4<) 6 k->= >>=FD>?L=>= F>G>5: 
11 ?

1 s",t l ý-
= = ;) R<>l(R>>); RirK* = ;Z Ri*,(?>"), (10.7)

i=1 i=1

7�5 REF; < RilF1 - ?>>474=<O <7<5D<F5?L=>7> >4=4?4 6 k->= >>=FD>?L=>= F>G>5 ?D< ?>6O-

L5=<< < ?>=<65=<< E<?O E>>F65FEF65==>; ? - G<E?> F<>JI>6 =47DG65=<O.

1.1.3 �?D545?O5< E<EF5<4F<G5E>}.N E>EF46?ONMGN ?>7D5L=>EF< 6 k->= >>=FD>?L=>=
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. R<>*- * RirK*�.*=:].U- R>* [10.8)

1 .1 .4 �?D545?O5< 45E>:?>F=>5 7=4G5=<5 64D<4F<< 6 k->= >>=FD>?L=>= F>G>5:

ft- = F= - ?=l [10.9)

1.1.5 �?D545?O5< %�� E?Gr4==>= E>EF46?-O>M5= ?>7D5L=>EF< (?> ?-F<>?4<) 6 k->= >>=-

FD>?L=>= F>G>5:

SoK =
IlLr(R<>l(R>>) - R<>--)' + �i=,(Ri,Fl(R>*) - Fi*)'

(10.10)
2?- |

1.1.6 �?D545?O5< 45E>?NF=G. ?>7D5L=>EF, �� 6 k->= >>=FD>?L=>= F>G>5 (?D< 4>65D<-

F5?L=>= 65D>OF=>EF< 0,95):

SoK

\=
lLK

2

z
2

+

t + * |�"* | * l�.> l

hK
)

^
> (#) (10.11)

h>
l;

SoK

l2? ₠
2

+ l�"> l

745 t - 7=4G5=<5 >>MDD<F<5=F4 %FLN45=F4 4IO D4E?D545?5=<O E 2?-1 EF5?5=O<< E6>5>4O

?D< 4>65D<F5?L=>= 65D>OF=>EF< 0,95.

%FD4=<F4 66 <7 84



1.1.7 �?D545?O5< >F=>E<F5?L=GN ?>7D5L=>EFL 6 k->= >>=FD>?L=>= F>G>5, 6OD465�=GN 6

?D>F5=FatE (5E?< 4?O k->= >>=FD>?L?>= F>G>< =>D<<DG5FEO >F=>E<F5?L=uF ?>7D5L=>EFL):

6* = $.100,[<>] (10.12)
ltoK

1.1.8 �?D545.?O5< ?D<6545Lry,N ?>7D5L=>EFL 6 k->= >>=FD>?L=>= F>G>5, 6ODaD>5==GN 6

?D>F5=FalE (5E?< 4?O k->= >>=FD>?L=>= F>G>< =>D<<DG5FEO ?D<6545=IliF ?>7D5L=>EFL):

^"," = =. 100, [%], [10.13)

745 Rg7 - 65DE=<� ?D545? =<6�57> ?>44<4?ir7>=4 <7<5D5=<O ��, 4?O >>F>D>7> =>D<<D>-

Bil=a ?D<6545==4O > �� ?>7D5L=>EFL.
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D57G?LF4F>6 <7<5D5=<= ?D<6545=4 6 �D<?>65=<< �.
1|.2.2. $5>><5=4G5<4O D>D<4 ?D>F>>>?4 ?>65D>< 6 E?)?{45 ?D<<5=5=<O 46F><4F<G5E>>7>
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