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?5D5<5==>7> F>>4
10.13.1 �?D545?5=<5 <gFD>?>7<G5E>rE E4D4>F₠D<EF<> �� ED54O5>644D4F<�LLD( 7=4G5=<= E<-
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?D<6545�=GN > =>D<<DGNM5<G 7=4G5�<N <>, < 74D<>E<D>64FL 55 6 E>>F65FEF6},NM5< EF>?5F5
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- 74 ?>7D5L=>EFL ?D>L5.M57> ?>65D>G FD4lrED>D<4F>D4 F>>4 &$l EG<F4FL <>.ryJIL ?D545-
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�) ?D<5>D4 $�130$ Plus, G5D57 E>>F65FEF6GNM<= FD4rED>D<4F>D F>>4 &$1 6O5D4lr6>7> ��, ?D54-
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5L77L ?>4>JING5=4 �47DG7>F E>EF>OM< <7 46GE ?4DIIJL5JL=> E>54{�5?IlLD( D57<EF>D>6
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D4E?D545?5==LD( ?> D45>G5<G 4<4?aE}>=G <7<5D5=<=. �=4G5=<O ?>65DO5<LD( F>G5> E>>5ML>FEO >?E-

D4F>DG ?D>7D4<<>= <5lD>?>7<G5E><E <E?OFal=<= < D<>E<DGNFEO 6 <:lL<==>< ?D>F>>>?5 ?>65D><
(E<. ?D<?>65=<5 �).
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745 � - 7=4G5=<5 45E>J?>F=>= ?>7D5L=>EF<, >?D545?5==>5 6 ?. 10.16.2.1;
%F - D57G?LF4F <7<5D5=<=, >?D545?5==L= 6 ?. 10. 16. 1 .

l0.16.2.3 $4EG5F ?D<6545==>= ?>7D5L=>EF<

�=4G5=<5 ?D<6545==>= > �� ?>7D5L=>EF< <7<5D5=<= y 6LFI<EJIO5FEO ?> D>D<G?5 (3):

1= (���),l00,

745 � - 7?4G5=<5 45E>J?>F=>= ?>7D5L=>EF<, >?D545?5==>5 6 ?. 10,16.2,1;

�� - =>D<<DGNM55 7�4G5=<5.

(3)

%>>F6�FEF65==>, 7�4G5=<5 45E>J?>F=>= ?>7D5L=>EF< � (?D< <765EF=>= 1) 6OF,rE?O5FEO
?> D>D<G?5 (4):

� = (1,��) / 100, (4)

745 � - 7=4G5=<5 45E>r?>F=>= ?>FD5LIr>EFtr;
y - 7�4G5=<5, ?D<6545rrO>= > ��, ?>7D5L=>EF<;
�� - =>D<<DGNM55 7=4G5=<5.

10.16.3 $4EG5F ?>7D5L=>EF5= ?D< ?>M?5<5=F=>= ?>65D>5

1 0.1 6.3. 1 �D<6545==4O > �� ?>7D5L=>EFL �� <75Lr7>Lr>7> 4al6?5=<O 6Lr.LEJIO5FEO

?> D>D<G?5 (5):

Tl = |y4ll+ |<ll, (5)

745 Tl - ?D<6545==4O > �� ?>7D5L?>EFL �� <75O7>Gr>7> 446?5=<O;

F4l - ?D[r6545==< > �� ?>7D5L=>EFL 44F.I<>4 446?5�<O;

F<l - FD<6545?=< > �� ?>7D5L=>EFL �� E<JIO ?>EF>fil=>7> F>>F E>>F65FEF6}'NM5= 7=4G5=<Ov

<75O7>.?r>7> 446?5=<O.

�D< MF>< ?D<6545==4O > �� ?>7D5Lr>EFL 44F.I<>4 446?5=llO 6L7I<EJLI5FEO ?> D>D<G?5 (6):

F4r =FL,(�ll��), (5)

745 F4l - ?D<6545==lL > �� ?>7D5L=>EFL 44Fl<>4 446JI5=<O;
y4{ - ?D<6545==LI > 4r4?47>=G <7<5D5=<= (Mr[) ?>7D5rLl>EFL 44FG<>4 446?5=<O E>7?4E=> 57>

>?<E4I<N F<?4;

.-� - 4,IL47>= <7<5D5?<= 44FL?t4 446?5?LI, 4?O >>F>D>7> =>D<<DG5FEO 57> ?>7D5L=>EFL;

�� - =>D<<DGNM55 7=4G5�<5 (>4<=4>>6>5 4IO 6E5E E>EFll6JlONMlE ?>7D5L=>EF<, 6OILEJUI5-

<L6 ?> D>D<G?4< (4) < (5) 4?O >464>7> >>=>D5F=>7> ��).

10.16.3.2 �5E>r?>F=4O ?>7D5L=>EFL �� F5<?5D4FGDO 6OlLEJIO5FEO ?> D>D<G?5 (7):

Az = |�4|+ |�<:|, (7)

745 Az - 45E>.F?>F=< ?>7D5?L>EFL �� F5<?5D4FGDO;

�4 - 45E>r?>F�4O ?>7D₠?L>E&N F5D<>?D5>5D47>64F5JUI E>?D>F<6?5�<O (??O &%�-0196 - E>_

7?4E=> >?<EtLl<N F???F <O�-'l7 64D. 2 - E>7?4E=> MF<>5F>5);

4<z - 45E>r?>F=:L ?>7D5L=>EFL �> E>?D>F<6?5=<rl ?>EF>fit=><G F>>G, E>>F65FEF6GNM57> 7=4-

G5=<rL F5<?5D4FGDO.

�D<6545==4O > �� ?>7D5Lt>EFL �� F5<?5D4ryDO 6LIFLEJIO5FEO ?> D>D<G?5 (8):

�>4?. < 44F4 �74<. <=6. Ns �=6. N> ?G5?. �>4?. < 44F4�=6. },lb ?>4F.
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lz= ll4zl+ lG:<ol (8)

745 F2 - ?D<6545=?4O > �� ?>7D5L=>EFL �� F5<?5D4FGDO;
y4 - ?D<6545==4O > �� ?>7D5Lr>EFL F5D<>?D5>5D47>64F5rrO E>FD>F<6?5=<O;
y<2 - ?D<6545==4O > �� ?>7D5L=>EFL �� E>?D>F<6JI5=<O ?>EF>O==><G F>>G, E>>F65FEF6GNM5-

7> 7=4G5�<O< F5<?5D4FGDO.

10.16.3.3 �D<6545==4O > �� ?>7D5L=>EFL �� 6<5D>E>>D>EF< 6LFI<EJLI5FEO ?> D>D<G?5 (9):

F7 = lF47l + lF<7l, (9)

745 F7 - ?D<6545==4O > �� ?>7D5L=>EFL �� 6<5D>E>>D>EF<;

F4] - FD<6545==4O > �� ?>7D5L=>EFL (F?E?5==> pal6H$I >F=>ErF5JIL=>= ?>7D5L=>EF< >4> <4>-
E<<4?L=>= <7 6>7<>6=L6), L?4D4FGDO <7<5D5=<O D>F>D=LD( 6<5D4IL= (��$�), E>EF>M5= <7 6<5-

D>?D5>5D47>64F5?5= ��-43 < 5?>>4 M?5>7D>==>7> �--40-4� GF65D645==LD( F<?>6, >?D545?>Il�4O
?> ��%& $ 8.659-2009 (�%�. �<5D><5FDO E ?L57>M?5>FD<G5E><<<, <=4G>F<>==L]<<
< 6<ED5F>>>6O<< 6<5D?D5>5D47>64F5JuI<<. �g7>4,r>4 ?>65D><D < FI<E?5==> D46=4O 11,11 %

(?D< D45>F5 ��-43 6 4<L47>=5 D45>L?E F5<?5D4FGD >F +20 �% 4> +150 '%);
F<7 - ?D<6545==4O > �� ?>7D5L=>EFL �� E<?O ?>EF>O==>7> F>>F E>>F65FEF6GNM5� 7�4G5�<Orr

6<5D>E>>D>EF<.

10.15.4 $4EG57 ?>7D5L=>EF5= �� E<?O >F FO7< D<74F5JIO
1 0. 1 6.4. 1 �?D545?5=<5 ?>D>74 D547<D>6�l=FO
�>D>7 D47<D>6?r<O �� 6Oq?EJIO5FEO ?> D>D<G?5 (11):

r=J.qED, (1l)

745 J - ?5D544F>IL>5 >F=>L5�<5;

qcp - %$5,-55 4D<D<5?FG5E>>5 7=4G5�<5 <4EE 4>?>JI=<F5JN=LD( 7<DL, ?>?>65==LD( =4

FDG7>?D<5<=>5 GEFD>=EF6> IIIY.
10.15.4.2 $57G?LF4FO <7<5D5=<= �� ?D< =47DG65=<<-D477DGFE5?<< =4 ft->= EFG?5=<,

?D<6545==O5 > =><<=4JIL=><G 7�4G5=<N EF45Il< 6OII<EJIONFEO ?> D>D<G?4< (l2) < (l3):

Xt i : xri + (�?, - x* ,, i) (12)

YLi : ybi + (�t - y*n i), (l3)

745 %l4 - �$��5[5�=O5 54<It?G=O5 7=4G5=<O ?>>474=d �� ?D< i-oM =47DG65=<< =4 �->=

EFG?5=<, >7E;

I/p; - �$��5�5�?O5 54??<G=O5 7=4G5��O ?>>474rr?= �� ?D< j-M D477DG65�?< =4 t->= EFG?5=<,

>7E;

�=6. Ns ?>4?. �>4?. < 44F4 �74<. <=6. J',l. �=6. N> ?G5?. �>.Mr. < 44F4

10.16.3.4 �D<6545==4O > �� ?>7D5L=>EFL �� E<?O ?>EF>?l=>7> F>>4 (E LG=F4<<) 6O'?.tE?O5F-

EO ?> D>D<G?5 (10):

Fq = |F44| + |F<?|, (10)

745 Y4 - ?D<6545==4O > �� ?>7D5L=>EFL �� E<?O ?>EF>O==>7> F>>4 (E LG=F4<<);

F44 - ?D<6545�=< > �� ?>7D5L?>EFL L}FF4 E>7?4E=> 57> >?<ErL<N F<?4;

y<4 - ?D<6545==4O > �? ?>7D5L=>EFL �> =LrDO65=<O ?>EF>O==>7> F>>4 E>>F65FEF6GNM57>

7=4G5�<JI< E<?O ?>EF>O==>7> F>>4.
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xlrt, GG, - 54r�<II=O5 7=4G5=<O ?>>474=<= �� ?D< i->< =47DG65=<< <rL j-M D477DG65=<< =4
k->= EFG?5=<, >7E;

R1 - =><<=il?L=>5 7=4G5=<5 �->= EFG?5=<, >7E;

%kE L yk j i - 7=4G5=LI ?>> }4=<= MF4?>==>7> 4i=4i,r><5FD4 ?D< i-o< =47DG65=<< < j-o<

D477DG65=<< =4 �->= EFG?5=<, >7E.
10.16.4.3 �?D545?<FL < <E>JING<FL 7DG5O5 ?>7D5Lr>EF<, <E?>JL7GO EF4F<EF<G5E><= >D<F5Dr=

�D455E4. �OMrE.FLFL >D<F5D<< �D455E4 4?O =4ID}65=<O < D:t77DG65=<JI, ?D54?>?i74,r, GF>
=4<5>?LL.t= < =L??5=LL<= D57GJILF4F <7<5D5=<= O4 >464>= EFG?5=< 6O76Lr 7DG5N?r?
?>7D5L=>EFO<<, ?> D>D<G?4< (l4) < (l5):

EE _ rza.T(|xt ->* - xr1,17*- %r -n D
(14)

:IjrE*;-Tt)'
nx -1

F
r?4: (|Yg ,?4t - 7* |, |7>- r"-,rr|;

(15)

E|!rv.*i-?*l'
nr-1

7?5 %; ->*, Y* ->*, %" -rn, Y> *rn - =4<5>?LL,t= <JI< =l<<5=LL<= ?D<6545==LLi D57GJ�F4F
<7<5D5=<= �� ?D< =47DG65=<< <JI< D477DD>5=<< =4 ft->= EFG?5=<, >7E;

ir, ?* - ED54{<5 4D<D<5F<G5E><5 7=4G5=<O ?D<6545==LD( ?>>474=<= �� 4.F< ?DO<>7> <
>5D4F=>7> E>4>6 4?O }->= EF}F5Ir< ?LDG65=<O-D477DG65=<O, >7E;

XKi, YLi - ?D<6545==O5 54<=I{tI=O5 7=4G5=<O ?>>474=<= �� ?D< f-oM =47DG65=<< <.r?,l j-oM

D477DG65=<< =4 �->= EFG?5?<, >7E;

TLr 1 �G - .?.rE?> =45?>45=<� 6 �->< DO4G <7<5D5=<� =47D},65=<O-D47FDG65=<O.

7=4G5=<O Gr, Gr EDil6=<FL E F5>D5F<G5E><< 7=4G5=<5< >D<F5D<rl �D455E4 Gr (?D< GD>6=5
7=4G<<>EF< 0,05), 7=4G5rF<O >>F>D>7> ?D<6545=O 6 F45r?rF5 4.

&45?<F4 4 - &5> 5 7=4G5=<O

�Er?r 7=4G5=<O G*, G" 5>rLL5 G. F> E>>F6fiEF6GNL4= D57GrLF4F <E>JING4NF >4>

<4.F>65D>OF=L=. � ?D>F<6=>� EJIGG45 D57GJrLF4F =5 <E>JINGllNF < E>ED4?ONF 6 DO4G D57G?LF4F>6
<7<5D5=<=.

10.16.4.4 �?D545?<FL %�� EryG4==>= E>EF46??>M5= 45E>r?>F=>= ?>7D5I??>EF< �� 4?O }->=

EFG?5Il< �47DG65=<O-D477DG65=<O ?> D>D<G?5 (1 5):

�ýt,rr i - 71)z+Efi �r - rr .;)z

�=6. JD ?>4?. �>4?. < 44F4 �74rr?. <=6, Ns �=6. Ne ?G5?. �>4?. < 44F4

�=4G5?<5 GT�5N5< 6O5>D><, ?7=4G5=<5 fD�5N5< 6O5>D><, n
2,020,7

7 1,155
2 1 268l,481
2,2159|"l|55
2,29010l,8876

o[^"lk :
�N + 

'ty -1
(16)

4
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745 xrr ,, Yl, i - ?D<6545==O5 5,M?LLO5 7=4G5=<O ?>>474r?r= �� ?D< i-oM =47DG65=<< <

7 - >< D477DG65=<< =4 t->= EF45=<, >EF46L<5EO ?>E?5 <E>IING5=?O D57GJILF4F>6, E>45D64?F>(

7DG5O5 ?>rD5rLr>EF<, >7E;

Xu, YG - ED54=<5 4D<D<E7<G5E><5 7=4G5=<O ?D<6545==LD( ?>>474=<= �� 4?O ?DO<>7> <

>5D4F=>7> E>4>6 4rO /r->= EFG?5Ir< =47DG65=<O-D47FDG65=<O;

ftx, r\ _ FLE?> =45?>45=<= 6 t-oM DO?G <7<5D5�<= =47DG65=<O-D477D}?65=<O, >EF46L55EO

?>E?5 <E>JING5=<O D57G?LF4F>6, E>45D64FM{E 7DG5O5 ?>7D5Lr>EF<.

10.15.4.5 �?D45?rrL %�� E?GG4==>= E>EF46?ONM5= 45E>r?>F=>� ?>7D5L�>EF< �� >F 7<EF5-

D57<E4 4rO �-= g7G?5=< =47DG65=<O-D477DG65=<O ?> D>D<G?5 (17):

>[4"'lf # (17)

10.16.4.6 >?D545?<FL EryG4==GN E>EF46JuINIF)?> 45E>LEr7=>= ?>7D5L=>EF< �� 4rO ,L,>= EFG,

?5=< =:7DGE(5=<O-D4}7DG65=<O ?> D>D<G?5 ( 1 8):

^>

(E[�"Ir)'+ o[^"]k2, (l8)fk

745 to - >>MDD<G<5?F %FLN45=F4-$<L5D4 ?D< ?>65D?F5?L=>= 65D>OF=>EF< $ = 0,95 � E>>F65FEF6<<

E F45?<F5= 5.

F45?<F4 5 - �=4G5=<O >>MDDLL5r774 %FLN45=F4-$<L5D4 ?D< 4>65D<F5rL?>= 65D>OF=>EF<

D=0,95
G<E?> EF5?5=5=

E6>5>4L
F:?r+?G- l

�=4G5=<5 t.,

iI<E?> EF5?5=5=
E6>5>l$I

F=?E+?z-1
�=4G5=<5 to

1 l1 2,201.

2 4.703 2,1,19

7.182 17 2,|60
l4 2,|45

5 2,5,1| l5 2,|7|

6 2.447 16 2,|20
,| 2.765 |,| 2,110

2.706 18 2,103

9 2.762 l9 2,093

10 2.228 20 2,086

10.15.4.7 �?D45?<FL E<EF5<4F<G5E>GN E>EF46JUINM/N 45E>r?>F?>= ?>7D5?L>gF< �� 4?O

,t->= EFG?5=< �47DG]>5=<O-D.}77DG65=<O ?> D>D<G?5 (l9):

�>r* %*L - �l (19)

745 %"D7 ED54=55 4D<D<57?G5E>>5 7=4G5=<5 ?D<6545==LD(

/r->= EFG?5=< =47DGr(5=<O-D477DG65F<O, 6OILE?5==>5 ?> D>D<G?5 (20):

&*L: (Tu + Tu)lz

?>>474=<= �� FlO

�?6. N5 ?>4I. �>4?. < 44F4 �=6. J{! ?G5?. �>4?. < 44F4

fit - �����4JIL=>5 7=4G5?<5 t->= EFG?5=< =47DG65=<O-D47FDG65=<O,

(20)

�74<. <=6. JD

12.,706

12

J
2.7764

8
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10.16.4.8 �?D?5r?rFL 45E>r?>F?GN ?>7D5III�>EFL �� 4O �->= EFG?5=< =47DG65=<O-

D t7DG65�<O ?> D>D<G?5 (2l):
4.: l4?l * l4.,r| (21)

10.16.4.9 �?D45?<FL >F=>E<F5JIL=GN ?>FD5L=>EFL �� 4< ,t->� EFG?5=< �47D'65Ir�/-

D477DG65Ir<O (4rO M4?47>=4 =47DG7>> E6L??5 2800 4> 10000 rE.c (E6LL?5 2625 4> 10000 rcc) ?> D>D
<G?5 (22):

5l, :
�r

R1
, 100 >/> (22)

10.16.4.10 �?D45?<FL ?D<6545==GN > �� ?>D5L=>EFL �� (LO 4I4?47>=4 =.7DG3>> >F l00

4> 2800 >7E 6>?. (>F l00 4> 2625 >7E 6>?.)) 4rO &->= EFG?5�< ?47DG65=<O-D477DG65�?O ?> D>D<G?5
(2�):

yu : jL , 100 ol,

'(,?>?
745 �->, - E<?4 4E=EF6GNM4O =4 -t�I ?D< =47DD>5 2800 (2625) >7E,

(23)

10.16.5 �5FD>?>7<G5E><5 FD55>64Ir<O E<EF5<O ?>4F65D644NFEO 6O?>?=5=<5< ?r'I{>F>6,

G>474==L?< 6 F45rLF5 6.

&5?<F45

�66. N> ?G5?. �>4?. < 44F4�>4?. < 44F4 �74<. <=6. J,,lb

�4>?NG5=<5 > ?>4F65DrF5=<< E>>F65FEF6llO�4<<5=>64=<5 ?G=>F4

D57GrLF4F >?D545?5=llO <5F>?>7<G5E><E E4D4>F5D<EF<>

=>7> 446?5=<O EG<F4NF ?>?>)ILF5JN�O<, 5E?< ?>J7G{5==O5 7=4G5=<O

?D<6545==>= ?>7DEL=>EF< <7<5D=<= <75L77>FI>7> 4:l6?5=IIO 6 D45>-

<> <75L77>G-

G5<
<><

>45-<?<6 4>4E ?GE=4E><|1=5= 4OFEO D46OO<7< ?D545?4?lLali}> 5D5
? lE>>F65FEF6<<6<7<>EF<>< >?

�?D545?5=<5 <5FD>?>-
7<G5E><E E4D4>F5D<EF<>
<> <75OF>Lt>7> 4zl6?5-
=<O

5>G5< 4<4?47>65 <7<5D5=<= =t6>4OFEO 6 ?D545?4E EJm D46=O 4>?GE>4-

5<L?r 45E>r?>F=>= < ?D<6545==>= > �� ?>7D5L=>EFO< <7<5D=<=, 6

F5<?<>7<G5E><E> 5D4-<>F4F E4D4>F5D<EF<>?L �FD>??D545?5=<O$57G
G5=<JI=47?5E?< >>? >.-IEO G<F4NF 6<F5?L=O<, ?G{5==O5FGD

61l<= F5<?7<<>EF< D4<> 6 ?? 5D4FGDO5D5>= << >7D5L=?D<6545==

E>>F65FEF6<< E ?. 10.2.1 9 ,|0.2.29

�?D545?5=<5 <�FD>?>-
7<G5E><E E4D4>F5D<EF<>
�� F5<?5D4FGDO (E

F5D<>?D5>5D47>64F5JIO-
<< E>?D>F?6?5=<O)

D57G.FLF4F >?D545?5=LI <5FD>?>7<G5E><E E4D4>75D<EF<>

�I{O ?>EF>O==>7> F>>F E>>F65FEF6GNM57> 7=4G5=LI< F5<?5D4FGDO, <7-

<5DO5<>= F5D<>M?5>FD�rI5E><<< ?D5>5D47>64F5??,r< E� ?>

7>EF $ 8.585-2001, EG<FllNF ?>?>)I<F5JIL=O<, 5E?< ?>JIGG5==O5 7=4G5_

=<O 45E>.r?>F=>= ?>7D5L=>EF< <7<5D5=<= =4?DO65=<O ?>EF>O=�>7> F>-

>4! E>>F65FEF6'NM57> 7?4G5=rrO< F5<?5D4FGDO, 6L$465=?>= 6 5,Ll=<-

G4* ,r"??GrDG"<>= F5<?5D4FGDO, 6 D45>G5< 4<,L47>=5 <7<5D5=rfr

=4E>4OFEO 6 ?D545?4E <JL Dz6=O 4>rrGE>45<>= 45E>?NFr>= ?>7D5L=>-

EF< <7<5D=?=, 6 E>>F65FEF6<< E ?. 10.3.2

�� =4?DO65-�?D45?5=<5 <5FD>?>-

7<G5E><E E4D4>F5D<EF<>
�� =4?DO65=<O ?>EF>-
O==>7> F>>4, E>>F65F-

EF6GNM57> 7=4G5=<O<
F5<?5D4FGDO, <7<5DO5-

<>= F5D<>M?5>7D<G5-
E><<< ?D>5D47>64F5-
JI/�� %� ��

7>EF D 8.585-2001

�=6. Ns ?>4,I.

10. .2E

45E>r?>F-

>
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�4<<5=>64=<5 ?G=>F4 �4>.l?>G5=<5 > ?>4F65D645=<< E>>F65FEF6?O

$57G?LF4F >?D545?5�rO <5FD?>7<G5E>?E E4D4>F5D?EF<> �� G4EF>FO
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