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4<4?a6>=4 <7<5D5=<=) ?D< =><<=4?L=>< 7=4G5=<< =4?DO65=<O ?5D5<5==>7> F>>4.

4) �4D<>E<D>64FL 7=4G5=<O G4EF>FO ?5D5<5==>7> F>>4, <7<5D5==O5 ?D<5>D><.
5) �OG<E?<FL 7=4G5=<O >F=>E<F5?L=>= ?>7D5L=>EF< <7<5D5=<= G4EF>FO ?5D5<5==>-

7> F>>4 4?/ >$r<,4>7� <E?OF4F5?L=>7> E<7=4?4 ?> D>D<G?5 (2).

l2



l0.7 �?D545?5=<5 ?D<6545==>= > 4<4?47>=G <7<5D5=<= ?>7D5L=>EF< <7<5D5=<= >>-
MDD<F<5=F4 <>M=>EF<

l) �>47>F>6<FL < 6>JING<FL ?D<5>D < >E=>6=O5 ED54EF64 ?>65D>< 6 E>>F65FEF6<< E
M>E?Jry4F4F<>==O<< 4>>Gl!{5=F4r<<.

2) �>4>r?>G<FL ?D<5>D > -=5D7>D>D<5 3.3-100 < -=5D7><>=<F>DG-3, l �� 6 E>>F65F-
EF6<< E D<EG=>>< l < <E M>E??G4F4F<>==O<< �>>G<5=FalJtr<.

3) �4 6OE>45 -=5D7>D>D<O 3.3-100 ?>>G5D54=> GEF4=>6<FL ?OFL <E?OF4F5?L=LD(
E<7=iF>6 >>MDD<F<5=F4 <>M=>EF<, D46=><5D=> D4E?D545?5==L6 6=GFD< 4<4?47>=4 <7<5D5-
=<= (=4?D<<5D, >F 0 4> 5 Y>, >F 20 4> 30 %, >F 50 4> 60 %, >F 70 4> 80 %, >F 90 4> l00 % >F
4<i??47>=4 <7<5D=<=) < 74D<>E<D>64FL <E E ?><>MLN -=5D7><>=<F>D4-3. 1><.

4) �4D<>E<D>64FL 7=4G5=<O >>MDD<F<5=F4 <>M=>EF<, <7<5D5==O5 ?D<5>D><.
5) �OG<E?<FL 7=4G5=<O ?D<6545==>= > 4<4?a6>=G <7<5D5=<= ?>.D5L=>Err? <7<5D5-

=<= >>MDD<F<5=F4 <>M=>EF< 4?O >464>7> <E?OF4F5?L=>7> E<7=4?4 ?> D>D<G?5 (3).

l0.8 �?D545?5=<5 >F=>E<F5?L=>= ?>7D5L=>EF< <7<5D5=<= 4>7<6=>= M?5>FD<G5E>>=
M=5D7<< ?D>6>4<FL 6 E?54GNM5= ?>E?54>64F5?L=>EF<

l)�?D545?5=<5 >F=>E<F5?L=>� ?>7D5L=>EF� <7<5D5=<= 4>F<6=>= (D54>F<6=>=)
M=5D7<� ?D>6>4<F, ?D< ?><>M� -=5D7>D>D<O 3.3-100 < -=5D7><>=<F>D4-3. 1 �� ?D< 7?4G5-
=<OE <=D>D<4F<6=OE ?4D4Jr{5F>6 6E>4=>7> E<7=4?4, G>474==OE 6 F45?<F4E 4 - 14, 6 E?54GN-
M5= ?>E?54>64F5?L=>EF<:

2) �>47>F>6<FL < 6>JING<FL ?D<5>D < >E=>6=O5 ED54EF64 ?>65D>< 6 E>>F65FEF6<< E
M>E??G4F4F<>==O<< 4>>G<5=F:lJt{<.

3) �>4>r?>G<FL ?D<5>D > -=5D7>D>D<O 3.3-100 6 E>>F65FEF6<< E D<EG=>>< l < <E
M>E??G4F4F<>==O<< 4>>G<5=F4<<.

4) �>44FL =4 ?D?5>D =4?DO65=<5 Uno..
5) �>E?54>64F5?L=> ?D>65EF< <E?OF4=<Jl 4?O ?DO<>7> < >5D4F=>7> =4?D46?5=<= 4>-

F<6=>= M=5D7<< E?54GNM<< >5D47><:

- GEF4=>6<FL =4 6OE>45 GEF4=>6>< -=5D7>D>D<O 3.3-100 E<7=4?O 6 E>>F65FEF6<< E
F45?<F4<< 5 - l0;

-G5D57 5 <<= (E 4>?GE>>< *3 E) ?>E?5 6O?>?=5=<O ?D54LFGM57> ?G=>F4 GEF:l=>6<FL
=G?56O5 7=4G5=<O E<?O D47=LrE F>>>6;

- EG<F4FL E -=5D7><>=<F>D4-3. 1 �< 7=4G5=<O ?>7D5L=>EF5= <7<5D5=<O M?5D7<< ?DO-
<>7> < >5D4F=>7> =4?D46?5=<= �F,,,7>;

6) �>E?54>64F5?L=> ?D>65EF< <E?L?4=<O (F45?<FO 11-14) 4?O ?DO<>7> < >5D4F=>7>
=4?D46?5=<= D54>F<6=>= M=5D7<<, 6O?>?=<6 45=EF6<O 6 ?. 4).

&45?<F4 5 -
F>G=>EF< l ?

�?D545?5=<5 ?>7D5L=>EF< <7<5D5=<O 4>F<6=>= M=5D7<< 4?O ?D<5>D>6 >?4EE4
< E<<< =>< 47=>< =

�><5D
<E?O-
F4=<O

7=4G5=<5 E<?O ?5-

D5<5==>7> F>>4, � <>M=>EF<
�D545?O 4>?GE>45<>= >F=>E<F5?L=>= ?>-

7D5L=>EF< ?D<
r??, Y><7\,l =<< 4>F<6=>< M=5

l 0,02 +l
2 0,05.1=>< +l,0
J 1">?, *1,0
4 1uu*.

l,00

*1,0
5 0.05.1",,., + 1,5

0 l '/">". +1,0
1*>* *1,0

8 1*r"*"

0,50 L <
0,80 E

*1,0
�D<<5G4=<O
l �=4>>< kL> >5>7=4G5=4 < >F<6=4O = >4
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�>MDD<F<5=F

coS
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�><5D
<E?O_

F4=<O

7=4G5=<5 E<?O ?5-

D5<5==>7> F>>4, �
coS

�>MDD<F<5=F
<>M=>EF<

�D545?O 4>?GE>45<>= >F=>E<F5?L=>= ?>-
7D5L=>EF< ?D<

,%<7< =<< 4>F<6=>< M=
2 �=4>>< >E> >5>7=4G5=4 5<>>EF=4O

&45?<F4 5 - �?D545?5=<5 ?>7D5L=>EF< <7<5D5=<O 4>F<6=>= M=5D7<< 4?O ?D<5>D>6 >?4EE4
F>G=>EF< l ?D< >4=>D47=>= =47DG7>5 < E<<<5FD<< <=>7>D47=L6 =4?DO65=<=, ?D<?>65==OE
> F5?O<

&45?<F4 7 - �?D545?5=<5 ?>7D5L=>EF< <7<5D5=<O 4>F<6=>= M=5D7<< 4?O ?D<5>D>6 >?4EE4
F>G=>EF< 0,5S < E<<< <G=>< ><

&45?<F4 8 - �?D545?5=<5 ?>7D5L=>EF< <7<5D5=<O 4>F<6=>= M=5D7<< 4?O ?D<5>D>6 >?4EE4
F>G=>EF< 0,5s ?D< >4=>D47=>= =47DG7>5 < E<<<5FD<< <=>7>D47=LrE =4?DO65=<=, ?D<?>65=-
=OE > F5?O< =

�><5D
<E?O_
F4=<O

7=4G5=<5 E<?O ?5-

D5<5==>7> F>>4, �

�>MDD<F<5=F
<>M=>EF<

(cos tp)

�D545?O 4>?GE>45<>= >F=>E<F5?L=>= ?>-
7D5L=>EF< ?D<

<7<5D5=<< 4>F<6=>= M=5D7<<, �=

l 0,05.1">.,

2 ,I"o"

) /r*"
1,00

4 0,1 ./">,

5 1no"

6 1"u*.

0,50 L

+2,0

1 �=4>>< KL> >5>7=4G5= 4 <=4G>F<6=:L =47DG7>4.

�D<<5G4=<O

�><5D
<E?O_
F4=<O

�=4G5=<5 E<?O ?5D5<5=-
=>7> F>>4, �

�>MDD<F<5=F <>M=>EF<
(cos 9)

�D545?O 4>?GE>45<>= >F-
=>E<F5?L=>= ?>7D5L=>EF<

?D< <7<5D5=<<
4>F<6=>= M=5D7<<, '>

l 0,01.1no" * 1,0
2 0,05./"ou +0,5

1"ou *0,5
.+ 1r*.

1,00

+0,5
) 0,02./,,>, +l,0
6 0,1./=>r, +0 6

7 1">?', +0,6

8 1?ru*"

0,50L<0,80%

+0 6

�><5D
<E?O_
F4=<O

�=4G5=<5 E<?L! ?5-

D5<5==>7> F>>4, �

�>MDD<G<5=F
<>M=>EF<

coS

?D545?O 4>?GE>45<>= >F=>E<F5?L=>= ?>-
7D5L=>EF< ?D<

<7 \f 4>F<6=>= M= %
l 0,05.1,>"
2 1nou

J /u"*"

l,00 *0,6

4 0,l .1no.,.

) 1?>?,,

6 /'.G*"

0,50 L +1,0

�D<<5G4=<O
l �=4>>< kL> >5>7=4G5=4 < 6=4O = >4

I4
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&45?<F4 9 - >?D545?5=<5 ?>7D5L=>EF< <7<5D5=<O 4>F<6=>= M=5D7<< 4?O ?D<5>D>6 >?4EE4
F>G=>EF< 2 ? E <G=>< 47=><

&45?<F4 l0 - �?D545?5=<5 ?>7D5L=>EF< <7<5D5=<O 4>F<6=>= M=5D7<< 4?O ?D<5>D>6 >?4EE4
F>G=>EF� 2 ?D< >4=>D47�>= =47DG7>5 < E<<<5FD<< <=>7>D47=LrE =4?DO65=<=, ?D<?>65==LIE
> F5?O< =

&45?<F4 l l - �?D545?5=<5 ?>7D5L=>EF< <7<5D5=<O D54>F<6=>= M=5D7<< 4rrO ?D<5>D>6 >?4EE4
F>G=>EF< 2 E<<< >< >< >5

�><5D
<E?O-
F4=<O

�=4G5=<5 E<?O ?5D5<5==>7>
F>>4, �

�>DD<u<577
<>tlFt>EF< (cos g)

�D545?O ?>rFGE>45<>= >F=>E<-
F5?L=>= ?>7D5L=>EF< ?D< <7<5-

D5=<<
4>7<6=>= M=5D7L?, %>

l 0,02.1">., +2,5
2 0,05.1no^, +2,0
J 1no" +2,0
4 /u*"

1,00

+2,0
5 0,05 +2,5
6 0 1 1">?,, +2,0

1">" 0
8 1uu*" +2,0

�><5D
<E?O_
F4=<O

7=4G5=<5 E<?O ?5-

D5<5==>7> F>>4, �
�>MDD<F<5=F

<>M=>EF<

?D545?O 4>?GE>45<>= >F=>E<F5?L=>= ?>_
7D5L=>EF< ?D<

<7\'l =<< 4>F<6=>< M=5 7<<, Y>

l 0,05./,,,,.,

2 1no*

J /u

l,00

4 0,1 .1">?,

5 1"ou

6

0,50 L

+7,0

�D<<5G4=<O
1 �=4>>< KL> >5>7=4G5=4 <6=4O >4.

<E?O-
F4=<O

�=4G5=<5 E<?O ?5D5<5==>7> F>>4, �

�>DD<G<5l77
Sin g

(?D< <=4GrE7<6=>=
<?< 5IG?<>EFt>=

=47DG7>5)

�D?5rO 4>?GE-
>45<>= >F=>E<-

F5?L=>= ?>7D5L-
=>EF< ?D< <7<5-

D5Lflr
D4>7<6=>= M=5D-

r:<E'l,Y>

l 0 02.1*>., +2,5
2 0,05.1no" *2,0
7 1no" + 2 0
4

1 00

+2,0
) 0,05.1not, +2,5
6 0,1./?>?, +2,0
7 /,,>r, +2,0
8 /r,u*.

0,50

+2,0
0,1./"o^. +2,5

l0 1nou +2,5
ll /u*"

> ?ý
_!' ý

l5

7 0,50L<0,80%

1""-"

�><5D
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F45?<F4 12 - >?D545?5=<5 ?>7D5L=>EF< <7<5D5=<O D54>F<6=>= M�5D7<< 4?O ?D<5>D>6 >?4EE4
F>G=>EF< 2 ?D< >4=>D47=>= =47DG7>5 < E<<<5F<< <=>7>D47=LrE =i?DO65=<=, nprno*ao""r"
> F5?O< =

&45?<F4 l3 - �?D545?5=<5 ?>7D5L=>EF< <7<5D5=<O D54>F<6=>= M=5D7<< 4?O ?D<5>D>6 >?4EE4
F>G=>EF< l E<\{< G=>< >< >5

&45?<F4 14 - �?D545?5=<5 ?>7D5L=>EF< <7<5D5=<O D54>F<6=>= M=5D7<< 4?O ?D<5>D>6 >?4EE4
F>G=>EF< l ?D< >4=>D47=>= =47DG7>5 < E<<<5FD<< <=>7>D47=L?r =4?DO65=<=, ?D<?>65==L6
> F5?O< O65=<O

�><5D
<E?L7
F4=<O

�>MDD<F<5=F
sin g

(?D< <=?G>-
F<6=>= <?<
5<>>EF=>=

>5
l 0,05.1">,.

2 /"ou

J 1uu*.

00

1 0,1 ..a=>?,

5 1">'*,

6 1"u*.

0,50 L

+3,0

�D<<5G4=<O
l �=4>>< kL> >5>7=4G5=4 < 6=4O

�><5D
�=4G5O<5 E<?O ?5D5<5==>7> F>>4, �

�>DDt?G-r5>7
Sin 9

(?D< <rFlrEm6=>=
<.7L 5<>>E7=>=

=47DG7>5)

�D45rLI ?>?GE-
>45<>= >Fr>E<_

F5?L=>= ?>7DL-
=>El< ?D< <7<5-

peH!?r

D4>7t6=>= M=5D-
rl'/tU,�/>

1 0,02.1*>' +l,5
2 0,05.1">. +1,0
J 1no., +1,0
4 1?r*"

l 00

*1,0
) 0,05./">,, +1,5
6 0 l .,."ou +l,0
7 /"ou +l,0
8 /r,"*a

0,50

+ l 0
9 0,1./*ou +l,5
l0 /rou +1,5
ll 1uu*" + 1 5

�><5D
<E?O-
F4=<O

7=4G5=<5 E<?O ?5-

D5<5==>7> F>>4, �

�>MDD<G<5=F
Sin 9

(?D< <=4G>-
&����� �JI�

5<>>EF=>=
=47DG7>5)

�D545?O 4>?GE>45<>= >F=>E<F5?L=>= ?>-
7D5L=>EF< ?D<

<7<5D5=<< D54>F<6=>= M=5D7<<, �/>

l 0,05..a">?,

1">,.

J 1uu*"

1 00 +l,5

l5

7=4G5=<5 E<?O ?5-

D5<5==>7> F>>4, �
?D545?O 4>?GE>45<>= >F=>E<F5?L=>= ?>-

7D5L�>EF< ?D<
<7<5D5=<< D54>F<6=>= M=5D7<<, �Z

=47DG7>4.

<E?O_
F4=<O

0,25
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�><5D
<E?O-
F4=<O

7=4G5=<5 E<?O ?5-

D5<5==>7> F>>4, �

�>MDD<F<5=F
sin g

(?D< <=4G>-
F<6=>= <r?l
5<>>EF=>=
= >5

4 0 l '1">?,

) 1r>r,

6

0,50 L

�D<<5G4=<O
l �=4>>< <L> >5>7=4G5=4 4O= 7>4,

10.9 �?D545?5=<5 >F=>E<F5?L=>= ?>7D5L=>EF< <7<5D5=<= E<?O ?5D5<5==>7> F>>4
?D< <E?>?L7>64=<< >4FGL>< $>7>6E>>7> (4?O ?D<5>D4 <>4<D<>4F<< DMG 611 R 0l00)

l) �>47>F>6<FL < 6>?NG<FL ?D<5>D < >E=>6=O5 ED54EF64 ?>65D>< 6 E>>F65FEF6<< E
M>E??G4F4F<>==LI<< 4>>D?5=F4<<,

2) %>5D4FL EFDG>FGD=GN EE5<G � E>>F65FEF6<< E D<EG=>>< 3 < 6 E>>F65FEF6<< E M>E-
??G4F4F<>==O<< 4>>G<5=F4<< ?D<5>D4 < >E=>6=OE ED54EF6 ?>65D><.

$<EG=>> 3 - %FDG>FGD=4O EE5<4 >?D545?5=<O >F=>E<F5?L=>= ?>7D5L=>EF< <7<5D5=<� E<?O
?5D5<5==>7> F>>4 ?D< <E?>?L7>64=<< >4F}FI>< $>7>6E>>7>

* 6E>4<F 6 >><??5>F ?>EF.l6>< ?D<5>D4 <>4<D<>4F<< D�G 5l l R 0l00
** <7 E>EF464 GEF4=>6>< ?>65D>G=>= G=<65DE4?L=>= -=5D7>D>D<O 3.3-100-�- 3.1 �

3) �>E?D><765EF< E ?><>MLN -=5D7>D>D<O 3.3-100 ?OFL <E?OF4F5?L=OE E<7=:L>6
E<?O ?5D5<5==>7> F>>4 ?D< G4EF>F5 ?5D5<5==>7> F>>4 50 �F, D46=><5D=> D4E?D545?5==OE
6=}FD< 4<4?47>=4 <7<5D5=<= (=4?D<<5D, >F 0 4> 5 %, >F 20 4> 30 %, >F 50 4> 50 %, >F 70 4> 80
%, >F 90 4> l00 7> >F 4<4?47>=4 <7<5D5=<=) < 74D<>E<D>64FL <E E ?><>MLN -=5D7><>=<F>D4-
7.l><.

4) �4D<>E<D>64FL 7=4G5=<O E<?O ?5D5<5==>7> F>>4, <7<5D5==O5 ?D<5>D><.
5) �LFG<E?<FL 7=4G5=<O >F=>E<F5?L=>= ?>7D5L=>EF< <7<5D5=<= E<?O ?5D5<5==>7>

F>>4 ?D< <E?>?L7>64=<< >4FGL>< $>7>6E>>7> 4JIO >464>7> <E?OF4F5?L=>7> E<7=4?4 ?> D>D-
<G?5 (2).

�EF>G=<> <E?OF4F5?L=LD(
E<7=4?>6

>-=5D7>D>D<4-3.1 >+ *

�D<5>D G=<65DE<L=O=
<7<5D<F5?L=L= ?4Dall\.l5F-

D>6 M?5>FD<G5E>>= E5F<
DM

�D<5>D M?5>7D><7<5D<F5?L-
=O= MF4.?>==O= <=>7>DG=>-
F<>=4?L=O= <-=5D7><>=<-

F>D-�.l �))* *

|,7

?D545?O 4>?GE>45<>= >F=>E<F5?L=>= ?>-
7D5L=>EF< ?D<

<7<5D5=<< D54>F<6=>= M=5D7<<, %>

Iu^*.

>4FGL>4
$>7>6EE>7> *



l1 ?>4F6�D64�=<� E>>F6�FEF6<O
��&$�����'�%��� &$�������/�

%$��%&�� ����$����

1 1.1 �5E>?NF=4O ?>7D5L=>EFL <7<5D5=<= � >?D545?O5FEO ?> D>D<G?5 (l):
,= �, - �> (l)

745 lx - <7<5D5==>5 7=4G5=<5 ?4D4<5FD4;
/0 - MF4,lI>==>5 7=4G5=<5 ?4D4<5FD4 (<7<5D5==>5 E ?><>MLN -=5D7><>=<F>D-3. 1��).
l1.2 �F=>E<F5?L=< ?>7D5L=>EFL <7<5D5=<= 6, �Z, >?D545?O5FEO ?> D>D<G?5 (2):

4 -_ 
4, - 4 .t>><

4>

745 l* - <7<5D5==>5 7=4G5=<5 ?4D4J}.t5F4;

l5 - MF4?>==>₠ 7=4G5=<5 ?4D4<5F4 (<7<5D5==>5 E ?><>MLN -=5D7><>=<F>D-3. 1 ��
<?< 6>E?D><76545==>5 ?D< ?><>M< >4?<5D4F>D4 G=<65DE4llL=>7> 9l00).

1 l .3 �D<6545==aul > 4<4?47>=G <7<5D5=<� ?>7D5L=>EFL <7<5D5=<� 1, 7>, >?D545rrO5FEO
?> D>D<G?5 (3):

G=�, F4.t>>< (7)'4"
745 l* - <7<5D5==>5 7=4G5=<5 ?4D4<5FD4;
l5 - MFil?>==>5 7=4G5=<5 ?4D4L{5FD4 (<7<5D5==>5 E ?><>MLN -=5D7><>=<F>D-3. l ��);
ln- =>D<<DGNM55 7=4G5=<5, D46=>5 4<4?47>=G <7<5D5=<=.
�D<5>D ?>4F65D6445F E>>F65FEF6<5 <5FD>?>7<G5E><< FD55>64=<O<, GEFar=>6?5==O<

?D< }F65D645=<< F<?4, 5E?< ?>?GG5==O5 7=4G5=<O ?>7D5L=>EF< =5 ?D56OL4NF ?D545?>6,

G>474==OE 6 F45?<F5 4. l -4.l 5 �D<?>65=<O 4.
�D< =56O?>?=5=<< ?N5>7> <7 6OL5?5D5G<E?5==LD( GE?>6<= (>>744 ?D<5>D =5

?>4F65D6445F E>>F65FEF6<5 <5FD>?>7<G5E><< FD55>64=<O<), ?>65D>G ?D<5>D4 ?D5>D4M4NF,

D57G?LF4FO ?>65D>< ?D<7=4NF >lD<F4F5?L=O<<.
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