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E>;>ABKE ?5@55740E <0H8==>-B@0:B>@=>3> 03@530B0. ' :>;5A=KE B@0:B>@>2 B0:8< ?5@540G0< 
A>>B25BAB2CNB A:>@>AB8 15... 30 :</G, 0 C 3CA5=8G=KE 4 >:>;> 15 :</G. 
�0<54;5==K5 ?5@540G8 B@0:B>@>2 =5>1E>48<K 4;O 2KA>:>:0G5AB25==>3> 2K?>;=5=8O =5:>B>@KE 

B5E=>;>38G5A:8E ?@>F5AA>2 (@01>BK A @0AA04>?>A04>G=K<8, :>@=5:;C1=5C1>@>G=K<8 8 4@C38<8 
<0H8=0<8), :>B>@K5 2K?>;=ONBAO =0 A:>@>ABOE 0,6... 1,4 :</G. 
 

#@0:B. 8. �7CG8BL CAB@>9AB2> 254CI8E <>AB>2 3CA5=8G=KE B@0:B>@>2. 
 
�04=89 <>AB (@8A. 109) A>AB>8B 87 3;02=>9 ?5@540G8, 48DD5@5=F80;0, :>=5G=KE ?5@540G, 0 B0:65 

B>@<>7>2 8 <5E0=87<0 1;>:8@>2:8 48DD5@5=F80;0. 
 

 
 

$8A. 109. �04=89 <>AB B@0:B>@0  &�-80 

1 - 254CI0O H5AB5@=O 3;02=>9 ?5@540G8; 2 - A0B5;;8B; 3 818 - @53C;8@>2>G=K5 ?@>:;04:8; 
4 3 :>@?CA 48DD5@5=F80;0; 5 3 254><0O H5AB5@=O 3;02=>9 ?5@540G8; 6 - 254CI0O H5AB5@=O 

:>=5G=>9 ?5@540G8; 7 - 254><0O   H5AB5@=O :>=5G=>9  ?5@540G8; 8 - @C:02 ?>;C>A8; 9 - ?>;C>AL 
254CI53> :>;5A0; 10 - :>@?CA <CDBK 1;>:8@>2:8 48DD5@5=F80;0; 11 3 48A:8 A D@8:F8>==K<8 

=0:;04:0<8; 
12 - HBCF5@ 4;O <0A;>?@>2>40; 13 - 480D@03<0; 14 3 1;>:8@>2>G=K9 20;; 15 - =068<=>9   48A:; 
16 - ;52K9 B>@<>7; 17 3 AB0:0= ?>4H8?=8:0; 19 - ;520O  ?>;C>A520O H5AB5@=O; 20 3 :@5AB>28=0 

48DD5@5=F80;0; 21 - :>@?CA 704=53> <>AB0; 22 - :>@?CA    :>@>1:8 ?5@540G. 
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�;02=0O ?5@540G0 ?@54AB02;O5B ?0@C :>=8G5A:8E H5AB5@5= A> A?8@0;L=K<8 7C1LO<8. �54CI0O 
H5AB5@=O I 3;02=>9 ?5@540G8 873>B>2;5=0 >B45;L=> 8 70:@5?;5=0 =0 2B>@8G=>< 20;C :>@>1:8 
?5@540G. 
�8DD5@5=F80; 2K?>;=5= @07J5<=K<, 8 : :>@?CAC ?@825@=CB 25=5F 254><>9 H5AB5@=8 5. �>@?CA 

48DD5@5=F80;0 2@0I05BAO 2 42CE :>=8G5A:8E @>;8:>2KE ?>4H8?=8:0E. #>;C>A52K5 H5AB5@=8 19 
48DD5@5=F80;0 H;8F52K<8 >B25@AB8O<8 =0A065=K =0 H;8FK E2>AB>28:>2 254CI8E H5AB5@5= 6 
:>=5G=>9 ?5@540G8. 
�>=5G=K5 ?5@540G8 @0A?>;>65=K ?> >158< AB>@>=0< 704=53> <>AB0. �0640O :>=5G=0O ?5@540G0 

A>AB>8B 87 ?0@K F8;8=4@8G5A:8E H5AB5@5= A ?@O<K<8 7C1LO<8. �54CI0O H5AB5@=O 2@0I05BAO 2 
@>;8:>2KE F8;8=4@8G5A:8E ?>4H8?=8:0E. �54><0O H5AB5@=O 2 =5A:>;L:> @07 1>;LH5, G5< 254CI0O. 
%BC?8F0 254><>9 H5AB5@=8 8<55B H;8F52>5 >B25@AB85, :>B>@K< >=0 CAB0=02;8205BAO =0 2=CB@5==89 
H;8F52>9 :>=5F ?>;C>A8 9. 
!0 =0@C6=K9 :>=5F ?>;C>A8 70:@5?;ONB ABC?8FC 254CI53> :>;5A0 B@0:B>@0. !0 2=5H=5< :>=F5 

?>;C>A8 254CI53> :>;5A0 2K?>;=5=K ?>?5@5G=K5 ?@>@578 4;O 15AABC?5=G0B>9 @53C;8@>2:8 :>;58 
B@0:B>@0. #>;C>AL A 254CI8< :>;5A>< 2@0I05BAO =0 42CE H0@8:>2KE ?>4H8?=8:0E, >48= 87 
:>B>@KE 70:@5?;5= 2 @C:025 8. 
 0A;O=0O 20==0 :>@?CA0 704=53> <>AB0 >1I0O A :>@>1:>9 ?5@540G 8 704=8< >BA5:>< :>@?CA0 

AF5?;5=8O. 
 5E0=87<K 704=53> <>AB0 A<07K20NBAO @071@K73820=85< <0A;0, =0E>4OI53>AO 2 53> :>@?CA5. 

 0A;> 70;820NB ?> C@>25=L :>=B@>;L=>3> >B25@AB8O, @0A?>;>65==>3> =0 ?@02>9 AB5=:5 :>@?CA0 
:>@>1:8 ?5@540G. 
 

#@0:B.9. �7CG8BL CAB@>9AB2> 254CI8E <>AB>2 02B><>18;59 A >48=0@=>9, 42>9=>9 8 38?>84=>9 
3;02=K<8 ?5@540G0<8;. 
 

�54CI8< =07K20NB <>AB, <5E0=87<K :>B>@>3> ?5@540NB :@CBOI89 <><5=B >B :>@>1:8 ?5@540G 
:>;5A0<. "= 2:;NG05B 2 A51O :>@?CA (:0@B5@), 3;02=CN ?5@540GC, 48DD5@5=F80; 8 ?>;C>A8. 
�;02=0O ?5@540G0 4 <5E0=87< B@0=A<8AA88, C25;8G820NI89 :@CBOI89 <><5=B ?>A;5 :>@>1:8 

?5@540G. � 02B><>18;OE :@CBOI89 <><5=B 2 3;02=>9 ?5@540G5 ?5@5405BAO ?>4 ?@O<K< C3;><. 
�;02=0O ?5@540G0 <>65B 1KBL >48=0@=>9, A>AB>OI59 87 >4=>9 ?0@K H5AB5@5=, 8 42>9=>9, 

A>AB>OI59 87 42CE ?0@ H5AB5@5=. �54CI85 H5AB5@=8 1 (@8A. 103) 2K?>;=ONB 70>4=> A 20;>< 8;8 
AJ5<=K<8. �54><K5 H5AB5@=8 2 8 4 2 >A=>2=>< 873>B02;820NB 2 2845 AJ5<=KE 25=F>2, 
?@8:@5?;O5<KE 1>;B0<8 8;8 70:;5?:0<8 : :>@?CAC 48DD5@5=F80;0. � 42>9=>9 3;02=>9 ?5@540G5 
8<55BAO >4=0 ?0@0 :>=8G5A:8E 8 >4=0 ?0@0 F8;8=4@8G5A:8E H5AB5@5=. �;O >15A?5G5=8O 15AHC<=>9 
@01>BK :>=8G5A:85 H5AB5@=8 2K?>;=5=K A> A?8@0;L=K<8 7C1LO<8. 
�> 2@5<O  42865=8O 02B><>18;O 254CI89 20; 2<5AB5 A <0;>9 :>=8G5A:>9 H5AB5@=59 ?@82>48B 2> 

2@0I5=85 254><CN :>=8G5A:CN H5AB5@=N, 70:@5?;5==CN =0 :>@?CA5 48DD5@5=F80;0. 
�8DD5@5=F80; - <5E0=87< B@0=A<8AA88, @0A?@545;ONI89 ?>42>48<K9 : =5<C :@CBOI89 <><5=B 

<564C ?>;C>AO<8 254CI8E :>;5A 8 ?>72>;ONI89 8< 2@0I0BLAO A @07;8G=K<8 A:>@>ABO<8. "= 
A>AB>8B 87 :>@?CA0 1 (@8A. 104), :@5AB>28=K 3, <0;KE :>=8G5A:8E H5AB5@5=-A0B5;;8B>2 4 8 
?>;C>A52KE :>=8G5A:8E H5AB5@5= 2. !0 F8;8=4@8G5A:85 ?0;LFK :@5AB>28=K A2>1>4=> ?>A065=K 
A0B5;;8BK, :>B>@K5 2<5AB5 A :@5AB>28=>9 70:@5?;5=K 2 :>@?CA5 (:>@>1:5) 48DD5@5=F80;0 8 
=0E>4OBAO 2 ?>AB>O==>< 70F5?;5=88 A H5AB5@=O<8 ?@02>9 8 ;52>9 ?>;C>A59. 
�>340 02B><>18;L 42865BAO ?@O<> 8 ?> @>2=>9 4>@>35, >10 254CI8E :>;5A0 2AB@5G0NB 

>48=0:>2>5 A>?@>B82;5=85 :0G5=8N. #@8 MB>< (@8A. 104, 1) 254><0O H5AB5@=O 5 3;02=>9 ?5@540G8 
2@0I05B 2>:@C3 A2>59 >A8 :>@?CA 48DD5@5=F80;0 A :@5AB>28=>9 8 A0B5;;8B0<8. 
%0B5;;8BK, =0E>4OAL 2 70F5?;5=88 A ?@02>9 8 ;52>9 ?>;C>A52K<8 H5AB5@=O<8, 7C1LO<8 

?@82>4OB 8E 2> 2@0I5=85 A >48=0:>2>9 G0AB>B>9. � MB>< A;CG05 A0B5;;8BK 2>:@C3 A>1AB25==>9 >A8 
=5 2@0I0NBAO. 
!0 ?>2>@>B5 (@8A. 104, 2) :>;5A0 02B><>18;O ?@>E>4OB @07=CN 4;8=C ?CB8. �@0I5=85 

2=CB@5==53> :>;5A0 70<54;O5BAO, 0 =0@C6=>3> C1KAB@O5BAO. %0B5;;8BK, 2@0I0OAL 2<5AB5 A :>@?CA><, 
7C1LO<8 C?8@0NBAO 2 7C1LO ?>;C>A52>9 H5AB5@=8, 70<54;82H59 2@0I5=85, 8 A>>1I0NB 
4>?>;=8B5;L=CN A:>@>ABL 4@C3>9 ?>;C>A52>9 H5AB5@=5, 2 @57C;LB0B5 G53> =0@C6=>5 :>;5A>, ?@>-
E>4O 1>;LH89 ?CBL, 2@0I05BAO 1KAB@55. 
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$8A. 109, �;02=K5 ?5@540G8: 0 - >48=0@=0O :>=8G5A:0O;  1 - >48=0@=0O  38?>84=0O; 2 - 42>9=0O 

 
$8A. 103.  �;02=0O ?5@540G0: 

0->48=0@=0O; 6-42>9=0O; 1- 254CI0O H5AB5@=O A 20;><; 2-254><0O :>=8G5A:0O H5AB5@=O; 
3 3 :>=8G5A:0O ?@><56CB>G=0O H5AB5@=O; 4 3 ?@><56CB>G=0O F8;8=4@8G5A:0O H5AB5@=O A 20;>< 

5 3 254><0O F8;8=4@8G5A:0O H5AB5@=O; 6-48DD5@5=F80;. 
 
#@0:B.10 �7CG8BL CAB@>9AB2> ;>=65@>==>9 @0<K 02B><>18;O 8 B@0:B>@0. 
�7CG8BL CAB@>9AB2> @0< 02B><>18;59, =5ACI8E :C7>2>2. &8?K =07=0G5=85 8 CAB@>9AB2> ?>425A>: 
:>;5A. �028A8<0O @5AA>@=0O ?>425A:0. !57028A8<0O ?@C68==0O ?>425A:0 :>;5A. 
 

 
$8A. 3.8. �>=65@>==0O @0<0: 

1 - ;>=65@>=; 2 8 4 - ?>?5@5G8=K; 3 - BO3>N-AF5?=>5 CAB@>9AB2>; 5 - 1CD5@; 6 - :@N: 
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$8A. 3.9. $0<K ;53:>2KE 02B><>18;59: 

0 - ;5AB=8G=0O; 1 - )->1@07=0O; 2 - ?5@8D5@89=0O; 3 - E@51B>20O; 1 8 8 -;>=65@>=K;                                  
2 8 6 - :@>=HB59=K; 3 8 10 - ?>?5@5G8=K; 4 8 7- 28;:8; 5 8 9 - 10;:8 

 

 

 

 

#@0:B.11. �7CG8BL B8?K :>;5A. 'AB@>9AB2> 48A:>2KE 8 15748A:>2KE :>;5A. �;0AA8D8:0F8O H8=, 
<0@:8@>2:0 H8=. 
      �>;5A0 
 

!0 A>2@5<5==KE B@0:B>@0E 8 02B><>18;OE CAB0=02;820NB 48A:>2K5 :>;5A0 A 
?=52<0B8G5A:8<8 H8=0<8. � @57C;LB0B5 AF5?;5=8O 254CI8E :>;5A A 3@C=B>< 8E 
2@0I0B5;L=>5 42865=85 ?@5>1@07C5BAO 2 ?>ABC?0B5;L=>5 42865=85 B@0:B>@0 
(02B><>18;O). 
#> =07=0G5=8N :>;5A0 45;OB =0 254CI85, C?@02;O5<K5 254><K5 8 :><18-

=8@>20==K5 (>4=>2@5<5==> 254CI85 8 C?@02;O5<K5). 
�@C7>2K5 02B><>18;8 8 :>;5A=K5 B@0:B>@K >1I53> =07=0G5=8O A=0165=K 

>48=0:>2K<8 ?> @07<5@C :>;5A0<8. 
'=825@A0;L=>-?@>?0H=K5 B@0:B>@K >1KG=> 8<5NB 704=85 :>;5A0 1>;LH53> @07<5@0, 
G5< ?5@54=85. !0 =8E ?@8E>48BAO >A=>2=0O (4> 70%) =03@C7:0 >B <0AAK B@0:B>@0, GB> 
>15A?5G8205B ';CGH55 AF5?;5=85 :>;5A A >?>@=>9 ?>25@E=>ABLN. #5@54=85 :>;5A0 
=5ACB <5=LHCN =03@C7:C, G5< 704=85, 8 ?>MB><C ;53G5 C?@02;ONBAO 8 >15A?5G820NB 
E>@>HCN ?@O<>;8=59=>ABL 42865=8O, GB> 206=> ?@8 <564C@O4=>9 >1@01>B:5 
?@>?0H=KE :C;LBC@. 
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�>;5A0  
0 - 48A:>2K5 (02B><>18;O ���-130);                 5 3 ABC?8F0 :>;5A0; 
1 - :@5?;5=85 48A:0 ?5@54=53>  :>;5A0;             6 3 H?8;L:0; 
2 - :@5?;5=85 48A:0 704=53> :>;5A0;                   7 3 309:0; 
1 - >1>4;                                                                 8 3 48A: =0@C6=>3> :>;5A0; 
2 3 @07@57=>5 AJ5<=>5 :>;LF>;                            9 3 48A: 2=CB@5==53> :>;5A0; 
3 3 =5@07@57=>5 AJ5<=>5 :>;LF>;                        10 3 :>;?0G:>20O 309:0 
4 - 48A:;                                                                  3 3 15748A:>2K5 (02B><>18;O �0<��). 

 

 

#@0:B.12. �7CG8BL >A>15==>AB8 @5AA>@=>9 ?>425A:8 02B><>18;59 8 B@0:B>@>2 8 =57028A8<>9 ?>425A:8; 
B5;5A:>?8G5A:>3> 0<>@B870B>@0. 
      #>425A:0 
#5@54=89 8 704=89 <>ABK :@5?OBAO : @0<5 8;8 =5ACI5<C :C7>2C 02B><>18;O, 2>A?@8=8<0NB >B 

=8E 25@B8:0;L=CN =03@C7:C, 8 ?5@540NB >B :>;5A =0 @0<C ?@>4>;L=K5 8 1>:>2K5 A8;K, 2K7K205<K5 
=5@>2=>ABO<8 4>@>38. 
#>425A:0 >ACI5AB2;O5B C?@C3CN A2O7L @0<K 8;8 :C7>20 A <>AB0<8 8;8 =5?>A@54AB25==> A 

:>;5A0<8, 2>A?@8=8<0O 25@B8:0;L=K5 CA8;8O 8 >15A?5G820O =5>1E>48<CN ?;02=>ABL E>40. �@><5 
B>3>, >=0 A;C68B 4;O 2>A?@8OB8O ?@>4>;L=KE 8 ?>?5@5G=KE CA8;89 8 @50:B82=KE <><5=B>2, 
459AB2CNI8E <564C >?>@=>9 ?;>A:>ABLN 8 @0<>9. #>425A:0 4>;6=0 >15A?5G820BL B0:65 ?5@540GC 
B>;:0NI8E 8 A:@CG820NI8E CA8;89. 
#>425A:0 A>AB>8B 87 =0?@02;ONI53> CAB@>9AB20, C?@C38E M;5<5=B>2 8 CAB@>9AB20, 30AOI53> 

:>;510=8O. % ?><>ILN =0?@02;ONI53> CAB@>9AB20 >?@545;O5BAO E0@0:B5@ ?5@5<5I5=89 
(:8=5<0B8:0) :>;5A >B=>A8B5;L=> @0<K 8;8 :C7>20 02B><>18;O 8 ?5@540NBAO ?@>4>;L=K5 CA8;8O 
(B>;:0NI55 8;8 B>@<>7=>5), 1>:>2K5 CA8;8O, 0 B0:65 @50:B82=K5 <><5=BK. 
#> B8?C =0?@02;ONI53> CAB@>9AB20 ?>425A:8 @0745;ONBAO =0 7028A8<K5 8 =57028A8<K. 

!57028A8<K5 ?>425A:8 ?>;CG8;8 H8@>:>5 @0A?@>AB@0=5=85 =0 ?5@54=8E C?@02;O5<KE :>;5A0E 
;53:>2KE 02B><>18;59, B0: :0: >15A?5G820NB ;CGHCN ?;02=>ABL E>40. #>402;ONI55 1>;LH8=AB2> 
02B><>18;59 8<55B ?>425A:C A <5B0;;8G5A:8<8 C?@C38<8 M;5<5=B0<8, 3;02=K< >1@07>< @5AA>@=CN 
8 ?@C68==CN. 
' 02B><>18;59 A 7028A8<>9 ?>425A:>9 ?5@54=OO >AL 45;05BAO =5@07@57=>9, 8 ?@8 =05740E =0 

?@5?OBAB285 =0:;>= >4=>3> :>;5A0 2K7K205B =0:;>= 4@C3>3>, :0: ?>:070=> =0 @8A. 122, 0. #@8 =570-
28A8<>9 ?>425A:5 >AL 45;05BAO @07@57=>9 8 :064>5 87 :>;5A <>65B 87<5=OBL A2>5 ?>;>65=85 ?@8 
=05740E =0 =5@>2=>AB8 ?CB8 =57028A8<> >B ?>;>65=8O 4@C3>3> :>;5A0 8;8 @0<K 02B><>18;O (@8A. 
122, 1). 

 

 
$8A. 122. %E5<0 ?>425A>: :>;5A 

 

      �A5 >B5G5AB25==K5 3@C7>2K5 02B><>18;8 8 02B>1CAK, 0 B0:65 1>;LH8=AB2> 704=8E <>AB>2 
;53:>2KE 02B><>18;59 8<5NB 7028A8<CN @5AA>@=CN ?>425A:C A @0A?>;>65=85< @5AA>@ 24>;L @0<K 
02B><>18;O. �=>340 2 ?>425A:C 2E>4OB 4>?>;=8B5;L=K5 C?@C385 M;5<5=BK, C45@6820NI85 :C7>2 
02B><>18;O >B :@5=0 =0 ?>2>@>B0E (AB018;870B>@K). 



 20 

'?@C389 M;5<5=B A;C68B 4;O ?5@540G8 2 >A=>2=>< 25@B8:0;L=KE CA8;89 8 A<O3G5=8O C40@=>9 
=03@C7:8 ?@8 42865=88 ?> 4>@>35 A =5@>2=>9 ?>25@E=>ABLN, >15A?5G820O ?@8 MB>< =5>1E>48<CN 
?;02=>ABL E>40. 
#> B8?C C?@C3>3> M;5<5=B0 ?>425A:8 @0745;ONBAO =0 @5AA>@=K5 ?@C68==K5, AB5@6=52K5 

(B>@A8>==K5), @578=>2K5, ?=52<0B8G5A:85, 384@02;8G5A:85 8 :><18=8@>20==K5 (A =5A:>;L:8<8 
C?@C38<8 M;5<5=B0<8). 
 

#@0:B.13. �7CG8BL >A>15==>AB8 @5AA>@=>9 ?>425A:8 02B><>18;59 8 B@0:B>@>2 8 =57028A8<>9 ?>425A:8; 
B5;5A:>?8G5A:>3> 0<>@B870B>@0. 

• #>425A:0 1K205B <5E0=8G5A:>9 8 ?=52<0B8G5A:>9: 

4 $5AA>@=0O ?>425A:0 3 >48= 87 284>2 <5E0=8G5A:>9 ?>425A:8. � :0G5AB25 C?@C38E M;5<5=B>2 2 =59 
2KABC?0NB ;8AB>2K5 @5AA>@K (>B D@. resort 3 ?@C68=0). !5A:>;L:> 45AOB:>2 ;5B =0704 MB>B B8? 
C?@C38E M;5<5=B>2 1K; A0<K< @0A?@>AB@0=5==K<. %53>4=O @5AA>@=0O ?>425A:0 8A?>;L7C5BAO 
>1KG=> 2 :>=AB@C:F88 02B><>18;59, >1;040NI8E 2KA>:>9 3@C7>?>4J5<=>ABLN. 

4 �AB>@8O @5AA>@=>9 ?>425A:8 =0AG8BK205B A>B=8 8 4065 BKAOG8 ;5B. �I5 2 I 25:5 4> =.M. @8<;O=5 
A>>@C60;8 ?>4@5AA>@5==K5 B5;538, =570<5=8<K5 2 2>5==KE ?>E>40E 8 <8@=KE ?CB5H5AB28OE. $>;L 
?>425A:8 2K?>;=O;8 :>60=K5 @5<=8 ;81> F5?8. � �8B05 M?>E8 48=0AB88 +6>C ?>4>1=K5 
B@0=A?>@B=K5 A@54AB20 B0:65 1K;8 2 E>4C. #@0240, ?>A;5 C?04:0 F828;870F88 8E A5:@5B 1K; 
CB@0G5=. � $>AA88 @5AA>@=K5 ?>425A:8 =0G0;8 ?@8<5=OBL 2 =0G0;5 XIX 25:0. "=8 ?@8H;8 =0 70<5=C 
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:>B;K =0 B25@4>< B>?;825, =0 3075, 684:>< B>?;825 8 M;5:B@>M=5@388. "1KG=> ?0@>2K5 :>B;K, 
:>B>@K5 ?@8<5=ONBAO 4;O A>740=8O =0AKI5==>3> ?0@0, @01>B0NB =0 B25@4>< B>?;825, =0?@8<5@ C3;5. 
#0@>2K5 :>B;K 2 ?@><KH;5==>AB8 >1KG=> 8A?>;L7CNB 684:>5 B>?;82>, =0?@8<5@ 4875;L=>5 8;8 
<07CB. #0@>2K5 :>B;K @01>B0NI85 =0 M;5:B@>M=5@388, 8A?>;L7CNBAO @54:>, B0: :0: C =8E 1>;55 
=87:89 �#� ?> A@02=5=8N A 4@C38<8 2840<8 B>?;820 8 2KA>:0O AB>8<>ABL M;5:B@>M=5@388. 
#0@>2K5 :>B;K, @01>B0NI85 =0 @07=>< B>?;825, 8<5NB :0: ?@58<CI5AB20, B0: 8 =54>AB0B:8 3 MB> 
=5>1E>48<> 1@0BL 2 @0AG5B ?@8 ?@>5:B8@>20=88 :>B5;L=KE. "G5=L 206=> 2KOA=8BL :0:>5 B>?;82> 
=081>;55 4>ABC?=> 2 B>< @538>=5, 345 ?;0=8@C5BAO 2>72>48BL :>B5;L=CN. "A>15==> A?@0254;82> MB> 
4;O ?0@>2KE :>B;>2, 8A?>;L7CNI8E 2 A2>59 @01>B5 B25@4>5 8 684:>5 B>?;82>. %>>B25BAB25==> 5A;8 2 
@538>=5 5ABL C3>;L=0O ?@><KH;5==>ABL, B> B25@4>B>?;82=K5 ?0@>2K5 :>B;K BCB ?>4E>4OB :0: =5:C40 
;CGH5, 4065 5A;8 >=8 <5=55 M:>=><8G=K, G5< ?0@>2K5 :>B;K =0 684:>< B>?;825. 

 

 

#@0:B.4. �7CG5=85 @0A?>;>65=8O C7;>2 =0 ?5@54286=>9 :><?@5AA>@=>9 AB0=F88 

 

 

 

 

 

 

 
 

 

 

 

 

$8A. 4.1. #@8=F8? 459AB28O 42CEABC?5=G0B>3> ?>@H=52>3> :><?@5AA>@0: 
1 - F8;8=4@ ?5@2>9 (I) ABC?5=8; 2,9- ?>@H=8; 3 - 2A0AK20NI89 :;0?0=; 4 - =03=5B0B5;L=K9 :;0?0=;   | 
5 - B5?;>>1<5==8:-E>;>48;L=8:; 6 - 2A0AK20NI89 :;0?0= 2B>@>9 (II) ] ABC?5=8; 7 - =03=5B0B5;L=K9 

:;0?0= 1 2B>@>9 ABC?5=8; 8 - F8;8=4@ 2B>@>9 ABC?5=8. 
 

 
$8A.4.2. %E5<0 42865=8O 2>74CE0 2 :><?@5AA>@5: 

1 - 2>74CE>>G8AB8B5;L - 2>74CH=K9 D8;LB@; 2 - :><?@5AA>@; 3 - B5?;>>1<5==8:-E>;>48;L=8:;  
4 - ?@54>E@0=8B5;L=K9 :;0?0= =87:>3> 402;5=8O; 5 - ?@54>E@0=8B5;L=K9 :;0?0= 2KA>:>3> 402;5=8O; 

6 - 40BG8:; 7 - A5@2><5E0=87<;  8 - =03=5B0B5;L=K9 B@C1>?@>2>4; 9 - <0=><5B@;  
10 - >1@0B=K9 :;0?0=; 11 - 2>74CE>A1>@=8:; 12 - D8;LB@; 13 - ?@54>E@0=8B5;L=K9 :;0?0= =0 2>74CE>-

A1>@=8:5; 4 - A?CA:=>9 :@0=; 15 - @0740B>G=K5 25=B8;8. 
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#@0:B.5. �7CG8BL CAB@>9AB2> 4><:@0B>2, B0;59 8 ;5154>: 
 

 

1.�><:@0BK @55G=K5 
#@54=07=0G5=K 4;O ?>4J5<0 <0;KE 3@C7>2 =0 =51>;LHCN 2KA>BC 4> 600 <<, ?@8<5=ONB =0 
<>=B06=KE 8 @5<>=B=KE @01>B0E. !081>;55 ?@>AB>9 @55G=K9 4><:@0B 87>1@065= =0 @8A. 2, 
?@54AB02;ONI89 <5E0=87< ;5154:8 A @CG=K< ?@82>4><, 2 :>B>@>< ?>A;54=55 7C1G0B>5 :>;5A> (@8A. 
2. 0) @0725@=CB> 2 7C1G0BCN @59:C, B>@F>< >ACI5AB2;ONICN ?>4J5< 3@C70. &0: 65 :0: 8 ;5154:8 A 
@CG=K< ?@82>4><, O2;ONI85AO =5 A0<>B>@<>7OI8<8AO, @55G=K9 4><:@0B 4>;65= 1KBL >1>@C4>20= 
3@C7>C?>@=K< B>@<>7>< 8;8 E@0?>2K< CAB@>9AB2><. �@C7>?>4J5<=>ABL @55G=KE 4><:@0B>2 =5 
?@52KH05B  10 B. 

 

�>=B@>;L=K5 2>?@>AK: 
1. "A>15==>AB8 @55G=KE 4><:@0B>2; �45 ?@8<5=ONBAO. 
2. �>=AB@C:F8O; +5@BP6 D@>=B0;L=>9 ?@>5:F88, >A=>2=K5 
C7;K 8 45B0;8. 
3. #@8=F8? @01>BK; !0G5@B8BL :8=5<0B8G5A:CN AE5<C/ 
4. $0AGPB :8=5<0B8G5A:>9 AE5<K @55G=>3> 4><:@0B0. 
5. %E5<0 B>@<>70, >A=>2=K5 45B0;8 8 ?@8=F8? @01>BK. 
6. "?@545;5=85 <><5=B0 8 CA8;8O =0 ?@82>4=>< 20;C. 
7. "?@545;5=85 A:>@>AB8 ?5@5<5I5=8O @59:8. 
  

          

2. �><:@0BK 28=B>2K5. 
�@C7>?>4J5<=>ABL 28=B>2KE 4><:@0B>2 4>AB8305B 20 B. 
"1;040O A2>9AB20<8 A0<>B>@<>65=8O, >=8 2K3>4=> 
>B;8G0NBAO >B @55G=KE =0456=>ABLN @01>BK, => 
CABC?0NB 8< 2 A:>@>AB8 ?>4J5<0 8 25;8G8=5 �#� (0,304). 

"A>1CN 3@C??C 28=B>2KE 4><:@0B>2 >1@07CNB B.=. ?0@>2>7=K5 4><:@0BK 3@C7>?>4J5<=>ABLN 4> 120 
B 8 A 2KA>B>9 ?>4J5<0 2 3 2,2 <. 

 
$8A. 1. �><:@0B 28=B>2>9. 

 

�>=B@>;L=K5 2>?@>AK: 
1.  +B> B0:>5 4><:@0B. �>AB>8=AB20, =54>AB0B:8, ?0@0<5B@K 8  :;0AA8D8:0F8O. 
2.  "A>15==>AB8 28=B>2>3> 4><:@0B0. 
3.  �>=AB@C:F8O 28=B>2>3> 4><:@0B0. 
4.  #@8=F8? @01>BK 28=B>2>3> 4><:@0B0. 
5.  %E5<0 A8;, 2>7=8:0NI8E ?@8 ?>4J5<5 3@C70 2 28=B>2>< 4><:@0B5. 
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6.  %E5<0 A8;, 2>7=8:0NI8E ?@8 >?CA:0=88 3@C70 2 28=B>2>< 4><:@0B5. 
7.  �#� 28=B>2>3> 4><:@0B0 A CA;>285< >15A?5G5=8O A0<>B>@<>65=8O ?@8 >?CA:0=88 3@C70. 
8.  #>;=0O 8 ?>;57=0O @01>B0 28=B>2>3> 4><:@0B0. 
9.  �#� 28=B>2>3> 4><:@0B0 ?@8 ?>4J5<5 3@C70. 
10.  !5>1E>48<>5 G8A;> 28=B>2 2 309:5 ?> 4>?CA:05<><C 402;5=8N 

11.  !5>1E>48<>5 G8A;> 28=B>2 87 @0AG5B0 =0 ?@>G=>ABL ?> 87381C. 
 

 

  3. �84@02;8G5A:89 4><:@0B 
 

#@8=F8? 459AB28O 384@>?@82>4>2 >A=>20= =0 70:>=5 #0A:0;O (>A=>2=>< 70:>=5 384@>AB0B8:8), 
A>3;0A=> :>B>@><C 2=5H=55 402;5=85 =0 ?>25@E=>ABL 684:>AB8 ?5@5405BAO @02=><5@=> 2> 2A5 
AB>@>=K 8 =0 2A5 B>G:8 70=8<05<>3> 684:>ABLN >1J5<0. &0:8< >1@07><, 2 384@>?@82>45 ?@>8AE>48B 
?5@540G0 CA8;8O ?> B@C1>?@>2>40< =0 @0AAB>O=85. 

 
$8A. 4.3. �84@02;8G5A:89 4><:@0B (AE5<0) 

 

 

#@0:B.6. �7CG8BL CAB@>9AB2> 3@C7>70E20B=KE CAB@>9AB2, AB0;L=KE :0=0B>2 
 

!0 :@0=0E 8 3@C7>?>4J5<=KE <5E0=87<0E :0=0BK ?@8<5=ONB 2 :0G5AB25 BO3>2>3> >@30=0, 
?5@540NI53> 42865=85 >B 3@C7>2>9 8 AB@5;>2>9 ;5154>: : :@N:>2>9 ?>425A:5 8;8 AB@5;5. �0=0BK 
8A?>;L7CNB B0:65 2 :0G5AB25 @0ABO65: 8;8 >BBO65: 2 @01>G5< >1>@C4>20=88. 
�0=0B A>AB>8B 87 AB0;L=KE ?@>2>;>: 480<5B@>< >B 0,2 4> 3 <<, A28BKE 2 ?@O48, :>B>@K5 2 A2>N 

>G5@54L =028BK =0 A5@45G=8: 87 >@30=8G5A:>3> 2>;>:=0, ?@>?8B0==>3> A<07>G=K< <0B5@80;>< 8;8 
<5B0;;8G5A:>3> A5@45G=8:0  
%282:0 :0=0B>2 <>65B 1KBL >4=>AB>@>==59 8 :@5AB>2>9. #@8 >4=>AB>@>==59 A282:5 ?@>2>;>:8 8 

?@O48 A28BK 2 >4=>< =0?@02;5=88. �0=0BK B0:>9 A282:8 E>@>H> 3=CBAO, => ;53:> @0A:@CG820NBAO, 
>A>15==> ?>4 =03@C7:>9. #@8 :@5AB>2>9 A282:5, =0?@02;5=85 ?@>2>;>: 2 ?@O4OE ?@>B82>?>;>6=> 
=0?@02;5=8N ?@O48 2 :0=0B5. &0:85 :0=0BK @0A:@CG820NBAO ?>4 =03@C7:>9 <5=LH5, ?>MB><C =0 
:@0=0E ?@8<5=ONB 2 >A=>2=>< :0=0BK :@5AB>2>9 A282:8. 
�K?CA:0NB :0=0BK =>@<0;L=>9 AB@C:BC@K A5G5=8O, :>340 ?@O48 :0=0B>2 A28BK 87 ?@>2>;>: 

>48=0:>2>3> 480<5B@0, 8 :0=0BK :><18=8@>20==>9 AB@C:BC@K A5G5=8O 3 ?@O48 A28BK 87 ?@>2>;>: 
@07=>3> 480<5B@0. 
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$8A. 4.4. %B0;L=K5 :0=0BK: 0 3 >4=>AB>@>==59 A282:8; 1 3 :@5AB>2>9 A282:8; 2 3 A5G5=85 
=>@<0;L=>9 AB@C:BC@K; 3 3 A5G5=85 :><18=8@>20==>9 AB@C:BC@K. 

 

 

 
 

$8A.4.5.�>=AB@C:F8O AB0;L=KE :0=0B>2: 
0 3 &� 6 E 19 >A.; 1 3 ��-" 6 E 19 + 7 E 7; 2 3 ��-$ 6 E 19 + 1 >.A.; 3 3 ��-$" 6 E 36 + 1 >.A.;                    

4 3 ��-� 6 E 25 + 7 E 7; 5 3 &��-" 6 E 37 + 1 >.A. 
 
�>=FK :0=0B>2 4>;6=K 1KBL =0456=> 70:@5?;5=K. %CI5AB2CNB A;54CNI85 A?>A>1K :@5?;5=8O :0=0B>2: 

?@8 ?><>I8 :;8=>2KE 7068<>2, 70;82:8 <5B0;;><, ?@868<=KE ?;0=>:, :;8=L52 8 ?5B5;L. 
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$8A.4.6. %E5<K :@5?;5=8O :>=F>2 :0:0B>2: 

0 3 2 :>=CA=>9 2BC;:5 :;8=><; 1 3 2 :>=CA=>9 2BC;:5 70;82:>9; 2 3 ?@8 ?><>I8 7068<>2; 
3 3 ?@8 ?><>I8 70?;5B:8; 4 3 2 10@010= ;5154:8 >4=8< :;8=><; 5 3 2 10@010= ;5154:8 42C<O 
:;8=LO<8; 1-:>@?CA 2BC;:8; 2, 7 8 9-:;8=LO; 3->1<>B:0; 4-:0=0B; 5-7068<; 6-:>CH; 8-10@010=. 

 

#@0:B.7. �7CG8BL CAB@>9AB2> ?>;8A?0AB>2, :@0B=>ABL 8 AE5<K ?>;8A?0AB>2. 
 

"9@4   �B?<EC4EFO 

!0?@02;5=85 42865=8O :0=0B0 =0 :@0=0E 87<5=ONB ?@8 ?><>I8 1;>:>2, >B;8205<KE 87 GC3C=0 8;8 
AB0;8 (@8A.9).  �;>:8 ?>4@0745;ONB =0 ?>4286=K5, >AL :>B>@KE ?5@5<5I05BAO 2 ?@>AB@0=AB25, 8 
=5?>4286=K5, >AL :>B>@KE =5 ?5@5<5I05BAO 2 ?@>AB@0=AB25.  
      %8AB5<0 ?>4286=KE 8 =5?>4286=KE 1;>:>2, A>548=5==KE :0=0B><, =07K205BAO 
?>;8A?0AB>< (@8A.4.6) - #@8 ?><>I8 ?>;8A?0AB0 <>6=> C<5=LH8BL CA8;85 2 3@C7>2>< :0=0B5 
;5154:8. �;>:8, CAB0=>2;5==K5 =0 >4=>9 >A8, >1@07CNB >1>9<C. !5?>4286=0O >1>9<0 
CAB0=02;8205BAO =0 3>;>2=>9 G0AB8 AB@5;K, 0 ?>4286=0O 4 2 :@N:>2>9 ?>425A:5. "48= :>=5F 
?>;8A?0AB0 70:@5?;ONB =0 ?>4286=>9 8;8 =5?>4286=>9 >1>9<5, =0 <5B0;;>:>=AB@C:F88 :@0=0, 0 
4@C3>9 :>=5F =0?@02;ONB : 10@010=C ;5154:8.  
       "A=>2=K< ?0@0<5B@>< ?>;8A?0AB0 O2;O5BAO :@0B=>ABL, ?>:07K20NI0O G8A;> 25B259 ?>;8A?0AB0, 
=0 :>B>@K5 ?@8E>48BAO =03@C7:0, 8 2> A:>;L:> @07 CA8;85 2 3@C7>2>< :0=0B5 ;5154:8 <5=LH5 <0AAK 
3@C70.  
        '25;8G820O :@0B=>ABL ?>;8A?0AB0, C<5=LH0NB CA8;85 2 3@C7>2>< :0=0B5, @0728205<>5 ;5154:>9 
?@8 ?>4J5<5 3@C70. #@8 MB>< A:>@>ABL ?>4J5<0 3@C70 C<5=LH05BAO ?> A@02=5=8N A> A:>@>ABLN 
=0<0BK20=8O 3@C7>2>3> :0=0B0 =0 10@010= ;5154:8.  
         �A?>;L7>20=85 ?>;8A?0AB0 405B 2K83@KH 2 A8;5 ?@8 ?@>?>@F8>=0;L=>< ?@>83@KH5 2 A:>@>AB8 
?5@5<5I5=8O 3@C70.  

�@0B=>ABL >48=0@=KE ?>;8A?0AB>2  @02=0 :>;8G5AB2C 25B259 :0=0B0, =0 :>B>@KE 28A8B 3@C7. 
�@0B=>ABL A42>5==KE ?>;8A?0AB>2 @02=0 ?>;>28=5 :>;8G5AB20 25B259 :0=0B0, =0 :>B>@KE 28A8B 3@C7. 
         �;O ?>4J5<0 3@C70 =0 02B><>18;L=KE :@0=0E ?@8<5=ONB ?>;8A?0ABK A :@0B=>ABLN 2 - 6, 0 4;O 
?>4J5<0 AB@5;K - 4> 5.  
      #@8<5=5=85 ?>;8A?0AB>2 405B 2>7<>6=>ABL 8A?>;L7>20BL :0=0BK <5=LH53> 480<5B@0, GB> 
?>72>;O5B C<5=LH8BL 480<5B@K 10@010=0 ;5154:8 8 1;>:>2. #>2KH5=85 :@0B=>AB8 ?>;8A?0AB0 
?>72>;O5B C<5=LH8BL ?5@540B>G=>5 G8A;> @54C:B>@0 ;5154:8, => 2K7K205B C25;8G5=85 4;8=K :0=0B0 
8 :0=0B>5<:>AB8 10@010=0 
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$8A.4.7. �@C7>2>9 ?>;8A?0AB. 

 

#@0:B.8. �7CG8BL CAB@>9AB2> 02B><>18;L=>3> :@0=0 �%-2561 =0 02B>4@><5 
 

*5;L @01>BK: �7CG8BL CAB@>9AB2> 02B><>18;L=>3> :@0=0 �%-2561 

1:A:C@A8O =0 02B>4@><  
 

#@0:B.9. �7CG8BL CAB@>9AB2> AB@>8B5;L=KE ?>4J5<=8:>2 (:;0AA8D 8 >1I55 CAB@>9AB2> 

 
     #>4J5<=8:8 ?> =07=0G5=8N :;0AA8D8F8@CNBAO =0 425 >A=>2=K5 3@C??K: 3@C7>2K5 <0GB>2K5 8 
3@C7>?0AA068@A:85. #5@2K5 ?@54=07=0G5=K 4;O ?5@5<5I5=8O B>;L:> HBCG=KE 8 ?0:5B8@>20==KE 
AB@>8B5;L=KE 3@C7>2, 2B>@K5 4 4;O ?>4J5<0 8 >?CA:0=8O ;N459, 0 B0:65 =51>;LH8E ?>@F89 3@C7>2. 

       #> A?>A>1C CAB0=>2:8 3@C7>2K5 ?>4J5<=8:8 <>3CB 1KBL A2>1>4=>AB>OI8<8 4 2 >A=>2=>< 
?5@5AB02=K<8 8 ?5@54286=K<8 ?> @5;LA>2><C ?CB8, 8 ?@8AB02=K<8.          �KA>B0 
A2>1>4=>AB>OI8E =5 ?@52KH05B 9 -12 <, ?@8AB02=KE  4> 75-150 <. 

 �@5?;5=85 ?>4J5<=8:0 : 740=8N >ACI5AB2;O5BAO A ?><>ILN =0AB5==KE >?>@ (B5;5A:>?8G5A:8E 
BO3).  

#> :>=AB@C:F88 =0?@02;ONI8E M;5<5=B>2 ?>4J5<=8:8 @0745;ONBAO =0 A:8?>2K5, <0GB>2K5 8 
H0EB=K5. !081>;LH55 @0A?@>AB@0=5=85 ?>;CG8;8 <0GB>2K5 ?>4J5<=8:8, 3@C7>2K5 8 
3@C7>?0AA068@A:85. ,0EB=K5 ?>4J5<=8:8 2 :0G5AB25 =5ACI59 =0?@02;ONI59 :>=AB@C:F88 8<5NB 
G5BK@5EC3>;L=CN H0EBC &0:85 ?>4J5<=8:8, 8A?>;L7C5<K5 2 >A=>2=>< ?@8 2>72545=88 2KA>:8E 
B@C1, 10H5=, >A=0I0NBAO :>2H>< (15B>=>?>4JP<=8:), :;5BLN, :018=>9 8;8 >4=>2@5<5==> :;5BLN 8 
:018=>9. � ?>A;54=5< A;CG05 ?@54CA<0B@8205BAO ?> 425 3@C7>2KE 8 425 ?0AA068@A:8E :;5B8 8 
:018=K. �KA>B0 ?>4J5<0 H0EB=KE ?>4J5<=8:>2 A>AB02;O5B >B 100 4> 350 <.  
       5E0=87<K ?>4J5<0. � =0AB>OI55 2@5<O <5E0=87<K ?>4J5<0 =0 3@C7>2KE ?>4J5<=8:0E 
?@8<5=ONBAO 2 2845 ;5154>: 8 :0=0B=> 3 1;>G=KE A8AB5<. !081>;55 @0A?@>AB@0=5=K ;5154:8 & 3 
228� 8 & 3 66�.     !0 ?>4J5<=8:0E B8?0 #� , &# 3 16 8A?>;L7C5BAO ;5154:0 >4=>10@010==0O &� -
14� A :>=A>;L=K< @0A?>;>65=85< 10@010=0, =5 B@51CNI8< 2K=>A=>9 >?>@K. 

!0 <0GB>2KE ?>4J5<=8:0E ?@8<5=ONBAO ?>;8A?0AB=K5 :0=0B=K5 A8AB5<K, 0 =0 H0EB=KE 3 
15A?>;8A?0AB=K5.  
�@C7>2K5 <0GB>2K5 ?>4J5<=8:8 >A=0I0NBAO @07;8G=K<8 ?> :>=AB@C:F88 3@C7>=5ACI8<8 

>@30=0<8: 3@C7>2K<8 ?;0BD>@<0<8, 2 B>< G8A;5 2K:0B=K<8, 8 <>=>@5;LA0<8 A :0@5B:0<8, 

>15A?5G820NI8<8 ?>40GC 3@C7>2 2 ?@>5<K 740=89. 
 

$07;8G0NB A;54CNI85 B8?K AB@>8B5;L=KE ?>4J5<=8:>2: <0GB>2K5, H0EB=K5 8 A:8?>2K5. 
 

1)   0GB>2K5 ?>4J5<=8:8 1K20NB >4=>AB>5G=K5 8 42CEAB>5G=K5. "=8 ?@8<5=ONBAO 4;O 
?>4J5<0 3@C7>2 25A>< >B 0,125 4> 0,8 B.c 2KA>B>9 ?>4J5<0 4> 150 <. <>3CB 1KBL >4=>- 8 
42CEAB>5G=K<8.  
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0) �2CEAB>5G=K9 ?>4J5<=8: A>AB>8B 87 >?>@=>9 @0<K, : :>B>@>9 :@5?8BAO <0GB0 87 42CE 
H25;;5@>2, A>548=5==KE A2O7O<8.  0GB0 A @0<>9 8<55B ?>4:>AK, GB> A>7405B 1>;LHCN 65AB:>ABL. !0 
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      &  - ?5@8>48G=>ABL 2K?>;=5=8O A>>B25BAB2CNI53> 2840 B5E=8G5A:>3>  
>1A;C6820=8O 8;8 @5<>=B0, G; 
      �? - :>;8G5AB2> 2A5E 284>2 ?@54H5AB2CNI8E B5E=8G5A:8E >1A;C6820=88 8 @5<>=B>2 (?@8 

@0AG5B5 :0?8B0;L=>3> @5<>=B0 �?  @02=> =C;N). 
          

 

#
#( �

&
!!� 



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       #@0:B.70=. 3.8 $07@01>B:0 3>4>2>3> ?;0=0 &" 8 @5<>=B0 %�  

 

 4EK9F BEF4F>4 A4D45BF>< @4L<AO BF CBE?98A97B F9IA<K9E>B7B 6B;89=EF6<S =0 =0G0;> 
A;54CNI53> 3>40 =0G8=0NB A :0?8B0;L=>3> @5<>=B0: 

  

        & �.>  = &( � / & ?5@ �  ; 
 

        &&.>  = &(& / &?5@ &  
         

        &&"-2.>  = & D.&"-2 / &?5@.&"-2   

         

        &&"-1.>  = &D&"-1 / &?5@&"1  
 

      $0AG5BK ?@>872>4OB 2 A;54CNI59 ?>A;54>20B5;L=>AB8: :0?8B0;L=K9 @5<>=B, B5:CI89 @5<>=B, 
B5E=8G5A:85 >1A;C6820=8O (�,  &,  &"-2,  &"-1). 

 

#
#(

� �
&
!!� 


                       

 

#
&

#(
& �

&
!!& 


               

#
&

#(
&" �

&
!!& 


2

          

 

#
&

#(
&" �

&
!!& 


1

          

 

      

 

#@0:B.70=. 3.9. $0AG5B 3>4>2>3> >1J5<0 @01>B ?> &" 8 @5<>=BC %�  ?@54?@8OB8O 
*5;L @01>BK: �0:@5?8BL ?@>945==K9 <0B5@80; =0 B5<C « $0AG5B 3>4>2>3> >1J5<0 @01>B ?> &" 8 
@5<>=BC %�  ?> ?@54?@8OB8N» 
 

�>4>2>9 ?;0= &" 8 @5<>=B0 >?@545;ONB G8A;> ?;0=>2KE &" 8 @5<>=B0 ?> :064>9 <0H8=5 8, 
A;54>20B5;L=>,  ?> 2A5<C ?0@:C <0H8=. �;O �$ 2 ?;0=5 CAB0=02;820NB 40BK ?@>2545=8O. �>4>2>9 
?;0= O2;O5BAO >A=>20=85< 4;O @0AG5B0 ?>B@51=>AB8 2 <0B5@80;L=KE 8 B@C4>2KE @5AC@A0E.  
�K?>;=5==K5 @0AG5BK A2>4OB 2 B01;8FC & 

 

�>4>2>9 ?;0= B5E=8G5A:>3> >1A;C6820=8O 8 @5<>=B0 <0H8= =0 201__ 3. 
&01;8F0 && 
�=25=-
B0@=K9 

№ 

<0H8=K 

!08<5=>-
20=85 8 
<0@:0 
(8=45:A) 
<0H8=K 

 

(0:B8G5A:0O =0@01>B:0, <>B>-G #;0=8-

@C5<0O, 
=0@0- 
1>B:0 
<>B>-G 

+8A;> &" 8 @5<>=B>2 
2 ?;0=8@C5<>< 3>4C % =0- 

G0;0 
M:A?-

;C0- 
B0F88 

A> 2@5<5=8 ?@>2545=8O 
� & 

&"-3 

&"-2 &"-1 � 

(40B0 
?@>25
45=8O) 

& &"-2 &"-1 

 

121 

1:A:020B>@ 
1"-5124 

1000 0 0 0 0 1600 - 1 2 13 

122            
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#@0:B.70=. 3.10.  $0A?@545;5=85 B@C4>70B@0B ?> 7>=0< 8 CG0AB:0< ?@54?@8OB8O 
*5;L @01>BK: $07JOA=5=85 8 70:@5?;5=85 2K?>;=5=8O @0AG5B>2 @0A?@545;5=8O 3>4>2>3> >1J5<0 
@01>B &" 8 &$ ?@54?@8OB8O ?> <5AB0< @01>B 8 2840< @01>B.  
                           
"1KG=> A=0G0;0 >1J5<K @01>B @0A?@545;ONBAO ?> 2840< 2 ?@>F5=B=>< A>>B-=>H5=88, 0 70B5< 2 
G5;>25:>-G0A0E. 

 

&01;8F0 1.7   #@8<5@=>5 @0A?@545;5=85 B@C4>5<:>AB8 &" ?> 2840< @01>B, %. [1]. 

 
 

&01;8F0 1.8 #@8<5@=>5 @0A?@545;5=85 B@C4>5<:>AB8 B5:CI53> @5<>=B0 ?> 2840< @01>B, %  [1]. 
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�>4>2>9 >1J5< @01>B >B45;L=KE i 3E 284>2 @01>B 2K?>;=O5<KE >B45;L=K<8 ?@>872>4AB25==K<8 
CG0AB:0<8 >?@545;ONB ?> D>@<C;5: 

 

& 3. = Σ n i / 100 · & i , 
  

&3 3 3>4>2>9 >1J5<  >B45;L=KE i 3E 284>2 @01>B 2K?>;=O5<KE >B45;L=K<8 ?@>872>4AB25==K<8 
CG0AB:0<8, G5;-G. 

ni 3 4>;O i-3> 2840 @01>B 2 >1I59 B@C4>5<:>AB8 ?@>D8;0:B>@8O  %. 
&i 3 3>4>2>9 >1J5< @01>B ?@>D8;0:B>@8O, G5;-G. 

     

 

 #@0:.70=.   3.11. $0AG5B G8A;0 ?5@54286=KE A@54AB2  4;O &" 8 @5<>=B0 <0H8= 

 

 *5;L @01>BK: �0:@5?;5=85 <5B>48:8 @0AG5B0 :>;8G5AB20 ?5@54286=KE <0AB5@A:8E =0 ?@54?@8OB88 
4;O 2K?>;=5=8O @01>B ?> &" 8 &$. 
      

    $0AG5B ?@>872>48BAO A CG5B>< >1J5<0 @01>B, ?;0=8@C5<KE 4;O 2K?>;=5=8O 2 CA;>28OE 

AB@>8B5;L=>9 ?;>I04:8.  

+8A;> ?5@54286=KE A@54AB2 >?@545;ONB ?> D>@<C;5  

    N #   =  ;                                 

345 &?5@.  3 >1J5< @01>B, 2K?>;=O5<KE A 8A?>;L7>20=85< ?5@54286=KE A@54AB2;  

      (?5@.  3 D>=4 2@5<5=8 ?5@54286=KE <0AB5@A:8E;  

      m 3 G8A;> @01>G8E, >1A;C6820NI8E ?5@54286=>5 A@54AB2> (4-5 G5;., 2:;. 2>48B5;O);  

       �8A- :>MDD8F85=B 8A?>;L7>20=8O ?5@54286=>3> A@54AB20 (0,7-0,8). 

 

 

#@0:B.70=. 3.12. $07@01>B:0 <5AOG=>3> ?;0=-3@0D8:0 &" 8 @5<>=B0 <0H8= 

       

*5;L @01>BK: "7=0:><;5=85 8 70:@5?;5=85 <5B>48:8 @07@01>B:0 <5AOG=>3> ?;0=-3@0D8:0 &" 8 
@5<>=B0 <0H8= ?> ?@54?@8OB8N 

 

 5AOG=K< ?;0=><-3@0D8:>< CAB0=02;820NB 40BC B5E=8G5A:>3> >1A;C6820=8O 8;8 @5<>=B0 8 
?@>4>;68B5;L=>ABL ?@>AB>O <0H8=K. #>@O4:>2K9 @01>G89 45=L <5AOF0 �, 2 :>B>@K9 =0G8=05BAO 
?@>2545=85 B5E=8G5A:>3> >1A;C6820=8O 8;8 @5<>=B0 <0H8=, >?@545;ONB ?> D>@<C;5 

 

                            ,                                                 

345 n - G8A;> @01>G8E 4=59 2 ?;0=8@C5<>< <5AOF5; 
       !?< - ?;0=8@C5<0O =0@01>B:0 =0 @0AG5B=K9 <5AOF, G. 
 

�A;8 � > n , A>>B25BAB2CNI89 284 B5E=8G5A:>3> >1A;C6820=8O 8;8 @5<>=B0 2 MB>< <5AOF5 =5 
?@>2>4OB. 
�;O >?@545;5=8O 40BK : � 4>102;ONB G8A;> 2KE>4=KE 4=59, ?@8E>4OI8EAO =0 2KG8A;5==>5 

G8A;> @01>G8E 4=59. 
#D<@9K4A<9 - $57C;LB0BK @0AG5B>2 ?> D>@<C;0< (1.14) -  >:@C3;ONB 4> F5;KE G8A5; 2 <5=LHCN 

AB>@>=C. 
#@8 A>AB02;5=88 <5AOG=KE ?;0=>2-3@0D8:>2 ?;0=8@CNB @02=><5@=CN 703@C7:C 4=59 2 <5AOF5. 

�;O MB>3> 4>?CA:05BAO :>@@5:B8@>2:0 ?5@8>48G=>AB8 2 AB>@>=C C25;8G5=8O 8;8 C<5=LH5=8O. 

<E C9D

 C9D

�m(
&


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1
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




# 

(

!
!&n�
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#@8 @0AG5B5 ?>@O4:>2>3> @01>G53> 4=O >AB0=>2:8 <0H8=K 4;O ?@>2545=8O 2B>@>9 @07 2 <5AOF &" 
>4=>3> 2840 53> ?5@8>48G=>ABL ?@8>AB0=>2:8 2 D>@<C;C C25;8G820NB 2 420 @070, 2 B@5B89 - 2 B@8 
@070 8 B.4. 
�;O A>AB02;5=8O <5AOG=>3> ?;0=-3@0D8:0 2K18@05< ;N1>9 <5AOF ?;0=8@C5<>3> 3>40 8 

@07@010BK205< 3@0D8: B5E=8G5A:>3> >1A;C6820=8O 8 @5<>=B0 ?0@:0 <0H8=, @57C;LB0BK @0AG5B>2 
70=>A8< 2 B01;8FC 

 

           5AOG=K9 ?;0=-3@0D8: &" 8 @5<>=B0 <0H8= =0 _SA64DP_201__3. 
___________________________________ 

(=08<5=>20=85 >@30=870F88) 
&01;8F0&.. 
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#@0:B.70=. 3. 13. $07@01>B:0 ?>AB>2KE :0@B =0 ?@>872>4AB2> &" 4>@>6=KE <0H8= 

 

*5;L @01>BK: "A2>5=85 <5B>48:8 @07@01>B:8 B5E=>;>38G5A:8E :0@B 4;O ?>AB>2KE @01>B. 

 
 

#@0:B.70=. 3. 14. $0AG5B G8A;0 ?>AB>2 4;O &" 8 &$ =0 M:A?;C0B8@CNI8E ?@54?@8OB8OE 
 

*5;L @01>BK: �0:@5?;5=85 <0B5@80;0 =0 B5<C «"@30=870F8O &" 8 @5<>=B0 =0 ?@54?@8OB8OE» 
 

+8A;> C=825@A0;L=KE ?>AB>2 4;O ?@>2545=8O @01>B ?> B5E=8G5A:><C >1A;C6820=8N 8 B5:CI5<C 
@5<>=BC >?@545;ONB ?> D>@<C;5 

                     ) ?.&"  = 
m(

&
#

&"


                         

345  &&" 3 B@C4>5<:>ABL A>>B25BAB2CNI53> B5E=8G5A:>3> >1A;C6820=8O, G5;-G; 
       ( # 3 3>4>2>9 D>=4 2@5<5=8 ?>AB0, G; 
       m 3 G8A;> @01>G8E =0 >4=>< ?>ABC. 

                            ) ? &$ = 
#

&$
(
&                             

 

   345 &&$ 3 >1J5< @01>B (B@C4>5<:>ABL) B5:CI53> @5<>=B0.   
 

 $0AG5B  ?>B>G=KE  ;8=89 &" 

&0: :0: ?@8 ?>B>G=>< <5B>45 ?@>872>4AB20 &" ?>2KH05BAO ?@>872>48B5;L=>ABL B@C40, @0AG5B=0O 
B@C4>5<:>ABL >1A;C6820=8O A=8605BAO =0 15&20% ?> A@02=5=8N A >1A;C6820=85< =0 
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C=825@A0;L=KE ?>AB0E, => ?@8 MB>< >3@0=8G8205BAO >1J5< A>?CBAB2CNI53> @5<>=B0, 2284C 
2>7<>6=>3> =0@CH5=8O A8=E@>==>AB8 @01>BK =0 ;8=88. 
%8=E@>==>ABL >15A?5G820NB @0A?@545;5=85< @01>G8E ($;) 8 B@C4>5<:>AB8 @01>B =0 ?>B>G=>9 

;8=88 (&?.;) ?> ?>AB0< A F5;LN 4>AB865=8O @025=AB20 ?@>AB>52 <0H8= =0 :064>< ?>ABC ;8=88: 
 

;....... .

2

2

1

1

?

?C

Ci

Ci

C

C

C

C
$
&

$
&

$
&

$
&

   &?.; = ∑&? i;  $; = ∑$? i ,      

 

    345 &? i - B@C4>5<:>ABL @01>B, 2K?>;=O5<KE =0 i-< ?>ABC ?>B>G=>9 ;8=88, G5;-G;  
  $ ? i 3 G8A;> @01>B0NI8E =0 i-< ?>ABC. 

    #@>872>48B5;L=>ABL ?>B>G=>9 ;8=88 8 A@54=55 2@5<O 2K?>;=5=8O &" >?@545;O5BAO A;54CNI8<8 
A>>B=>H5=8O<8: 

      ¼; = 1 / t ;;    t; = &? ; / $ ; + t ? ?,            

 

    345 t ?.? 3 2@5<O ?5@5<5I5=8O <0H8=K A ?>AB0 =0 ?>AB. #>A:>;L:C MB> 2@5<O =525;8:> (>1KG=> 
0,01&0,02 G), 2 @0AG5B0E >=>, :0: ?@028;> =5 CG8BK205BAO.   #>B@51=>ABL ?>B>G=KE ;8=89 4;O i-3> 
2840 &"  

         # ; = » i /¼ ;                                       
 

#@0:B.70=. 3. 15. $0AG5B G8A;0 ?@>872>4AB25==KE @01>G8E 8 HB0B=0O 254><>ABL 
 

*5;L @01>BK: �0:@5?;5=85 <0B5@80;0 =0 B5<C  «$0AG5B G8A;0 ?@>872>4AB25==KE @01>G8E» 
 

+8A;> ?@>872>4AB25==KE @01>G8E 4;O >B45;5=89 >?@545;ONB ?> 3>4>2>9 B@C4>5<:>AB8 @01>B 
A>>B25BAB2CNI8E  >B45;5=89, 0 4;O 7>= &" 8 @5<>=B0 8 ?5@54286=KE <0AB5@A:8E ?> G8A;C @01>G8E 
?>AB>2 8 <0AB5@A:8E 8 <0AB5@A:8E A CG5B>< A@54=53> G8A;0 >4=>2@5<5==> @01>B0NI8E 
8A?>;=8B5;59. 
#@8 @0AG5B5 G8A;0 ?@>872>4AB25==KE @01>G8E ?> 3>4>2>9 B@C4>5<:>AB8 @01>B >?@545;ONB 

=5>1E>48<>5 (O2>G=>5) 8 HB0B=>5 (A?8A>G=>5) G8A;>. 
/2>G=>5 G8A;> @01>G8E: 

   $O. = &3.i  / (=.                               
 

 345:  &3.i. 3 3>4>2>9 >1J5< @01>B,  G5;-G; 
            (=. 3 3>4>2>9 =><8=0;L=K9 D>=4 2@5<5=8 @01>G53> ((=. j 2100 G.)  

 

%?8A>G=>5 G8A;> @01>G8E: 
                                                                            $A?. = &3.i  / (4.     
                         

 345: (4. 3 459AB28B5;L=K9 3>4>2>9 D>=4 2@5<5=8 @01>G53>, >?@545;O5<K9 A  
            CG5B>< ?@>4>;68B5;L=>AB8 >B?CA:0 8 =52KE>4>2 @01>G8E ?> C2068- 

            B5;L=K< ?@8G8=0< ((4 j 1790 G., 4;O 2@54=KE CA;. B@C40 (4 j 1600 G. 
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#@0:B.70=. 3. 16. $07@01>B:0 ?>AB>2KE :0@B ?> B5:CI5<C @5<>=BC %�  

*5;L @01>BK: "A2>5=85 <5B>48:8 @07@01>B:8 B5E=>;>38G5A:8E :0@B B5:CI53> @5<>=B0 4>@>6=KE 
<0H8=. 
 

*5;L @01>BK: $07@01>B:0 B5E=>;>38G5A:8E :0@B =0 ?@8<5@5 40==>9 :0@BK 

 
 

#@0:B.70=. 3.17. $0AG5B ?;>I048 CG0AB:0 8 @0AAB0=>2:0 >1>@C4>20=8O 
 

 

*5;L @01>BK: �0:@5?;5=85 <0B5@80;0 =0 B5<C  «$0AG5B ?;>I048 CG0AB:0 8 @0AAB0=>2:0 
>1>@C4>20=8O» 
 

#;>I04L 7>=K 4;O 2K?>;=5=8O @01>B ?> B5E=8G5A:><C >1A;C6820=8N 8 B5:CI5<C @5<>=BC 
>?@545;ONB 8AE>4O 87 G8A;0 ?>AB>2, ?;>I048 70=8<05<>9 <0H8=0<8, 8 ?;>I048 >1>@C4>20=8O 

 

F7>=K = �?; (F<X?>AB + ΣF>1) 

 

345 ) ?>AB 3 G8A;> ?>AB>2 4;O B5E=8G5A:8E >1A;C6820=89 8 B5:CI8E @5<>=B>2, HB; 
  F< - ?;>I04L 70=8<05<0O <0H8=>9, <2

; 

  �?; - :>MDD8F85=B ?;>B=>AB8 @0AAB0=>2:8 ?>AB>2 8 >1>@C4>20=8O (�? = 4-4,5); 

 ΣF>1 - AC<<0@=0O ?;>I04L >1>@C4>20=8O 2 ?;0=5. 
 

�?BM48P CDB<;6B8EF69AAB7B GK4EF>4  ?> =07=0G5=8N ?>4@0745;O5BAO =0 ?@>872>4AB25==CN, 
2A?><>30B5;L=CN 8 04<8=8AB@0B82=>-1KB>2CN. 
#@>872>4AB25==0O ?;>I04L, =5>1E>48<0O 4;O CG0AB:>2, 8 >B45;5=89, <>65B 1KBL >?@545;5=0 

@07=K<8 A?>A>10<8. #@8 48?;><=>< ?@>5:B8@>20=88 ?@>872>4AB25==CN ?;>I04L @0AAG8BK20NB ?> 
?;>I048, 70=8<05<>9 >1>@C4>20=85<, 0 B0:65 ?> C45;L=K< ?>:070B5;O< =0 >4=>3> 
?@>872>4AB25==>3> @01>G53>: 
�).   #> ?;>I048 ?>;0, 70=OB>9 >1>@C4>20=85<, A 8A?>;L7>20=85< :>MDD8F85=B0 ?;>B=>AB8 

@0AAB0=>2:8 >1>@C4>20=8O:(CG8BK205BAO 2AO ?;>I04L 70=OB0O >1>@C4>20=85<, 8=25=B0@5<, 0 B0:65 
?;>I04:8 4;O E@0=5=8O 70=5A5==K5 2 B01;8FC 3). 

                            

F C = ΣF>1 �? <2
; 

 

   ΣF >1 3 AC<<0@=0O ?;>I04L, 70=OB0O >1>@C4>20=85< 8 8=25=B0@5<, <2
, 

    �? 3 :>MDD8F85=B ?;>B=>AB8 @0AAB0=>2:8 ?>AB>2, CG8BK20NI89 @01>G85 <5AB0, ?@>E>4K 8 
?@>574K 2 7>=5 . 
�>MDD8F85=BK ?;>B=>AB8 @0AAB0=>2:8 >1>@C4>20=8O, ?@8=8<05<K5 ?@8 @0AG5B5: 
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'G0AB>: @071>@:8, A1>@:8, 03@530B=K9, <>B>@=K9.............4,5 
�C7=5G=K9 ..............................................................................4,7 
%;5A0@=>-<5E0=8G5A:89, M;5:B@>B5E=8G5A:89....................3,5 
#@81>@>2 ?8B0=8O ..................................................................3,5 

$5<>=B0 @0<, 8A?KB0B5;L=0O AB0=F8O, 45D5:B0F88.............4,0 
 

�).  #> C45;L=K< ?>:070B5;O< =0 >4=>3> ?@>872>4AB25==>3> @01>G53>:. 
 

F C = $?. · f ?;. 
345 $ ?. 3 G8A;> ?@>872>4AB25==KE @01>G8E; 
      f ?;. 3 A@54=OO C45;L=0O ?;>I04L =0 >4=>3> ?@>872>4AB25==>3> @01>G53>, <2

.   

        

       !0@C6=>9 <>9:0, 2K20@>G=K9  .................................................. 35 
       $071>@>G=K9, A1>@>G=K9, :C7=5G=K9  ....................................... 25 

       �><?;5:B>2>G=K9, B>?;82=. 0??0@0BC@K, 30;L20=8G5A:89.......18 
       %20@>G=K9 .....................................................................................15 
       %;5A0@=>-<5E0=8G5A:89  ..............................................................12 

  

#;>I04L CG0AB:0,  ?>;CG5==CN @0AG5B=K< ?CB5<, :>@@5:B8@CNB 4;O ?>;CG5=8O :@0B=>AB8 AB>@>= 
CG0AB:0 6 <5B@0<, 4;O 2>7<>6=>AB8 ?@8<5=5=8O ?@8 AB@>8B5;LAB25 B8?>2KE AB@>8B5;L=KE 
:>=AB@C:F89 8 8745;89. 
"BABC?;5=85 >B @0AG5B=>9 ?;>I048 ?@8 ?@>5:B8@>20=88 8;8 @5:>=AB@C:F88 ?@>872>4AB25==>3> 

?><5I5=8O 4>?CA:05BAO 2 ?@545;0E ±20% 4;O ?><5I5=89 A ?;>I04LN 4> 100 <2
  8  ± 10 % 4;O 

?><5I5=89 A ?;>I04LN A2KH5 100 <2
.  
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       #@0:B. @01. 27. $07@01>B0BL :><?>=>2>G=K9 ?;0= ?@>872>4AB25==>3> :>@?CA0.  
       *5;L @01>BK: $07@01>B:0 :><?>=>2>G=>3> ?;0=0 4;O 70:@5?;5=8O <0B5@80;0. 

 

�><?>=>2>G=K9 ?;0= @07@010BK20NB 4;O :064>3> >B45;L=> AB>OI53> 740=8O. 
!0 =5< C:07K20NB @0A?>;>65=85 ?@>872>4AB25==KE CG0AB:>2, A:;04A:8E 8 04<8=8AB@0B82=>-

1KB>2KE ?><5I5=89 8 B.4. 
�40=8O @5<>=B=KE ?@54?@8OB89 ?@>5:B8@CNB :0: ?@028;> A 65;57>15B>==K<8 :>;>==0<8. 
"A8 :>;>== =07K20NB @07182>G=K<8 >AO<8. !0 G5@B560E @07182>G=K5 >A8 <0@:8@CNB ?> 

4;8==>9 AB>@>=5 740=8O F8D@0<8, ?> :>@>B:>9 703;02=K<8 1C:20<8. $0AAB0=>2:C B5E=>;>38G5A:>3> 
>1>@C4>20=8O =0 :><?>=>2>G=>< ?;0=5 =5 ?>:07K20NB. 
�><?>=>2>G=K5 ?;0=K 2K?>;=ONB 2 <0AHB010E  1 : 400 8;8 1 : 200. 

 

  
$8A. 1.2. �><?>=>2>G=K5 AE5<K ?@54?@8OB89 ?> :0?8B0;L=><C @5<>=BC                              

02B><>18;L=KE 42830B5;59: 
1 - CG0AB>: =0@C6=>9 <>9:8 8 ?@85<:8; 2 - @071>@>G=>-<>5G=K9 CG0AB>:; 3 - CG0AB>: 45D5:B>20=8O 
45B0;59 8 2E>4=>3> :>=B@>;O; 4 - CG0AB>: 2>AAB0=>2;5=8O 107>2KE 8 >A=>2=KE 45B0;59; 5, 6 - CG0AB:8 
A1>@:8 42830B5;59; 7 - >B45; 3;02=>3> <5E0=8:0; 8 - 8=AB@C<5=B0;L=K9 CG0AB>:; 9 - CG0AB>: @5<>=B0 
M;5:B@>>1>@C4>20=8O; 10 - A;5A0@=>-<5E0=8G5A:89 CG0AB>:; 11 - A:;04 45B0;59, >6840NI8E @5<>=B0; 
12 - :><?;5:B>2>G=K9 A:;04; 13 - 8=AB@C<5=B0;L=>-@0740B>G=0O :;04>20O; 14 - F5=B@0;L=K9 
8=AB@C<5=B0;L=K9 A:;04; 15 - A:;04 70?0A=KE G0AB59; 16 - CG0AB>: @5<>=B0 ?@81>@>2 ?8B0=8O; 17 - 
CG0AB>: 70@O4:8 M;5:B@>B@0=A?>@B0; 18 - CG0AB>: E@0=5=8O 8 @5<>=B0 M;5:B@>B@0=A?>@B0; 19 - ;01>@0-
B>@88; 20 - A20@>G=>-=0?;02>G=K9 CG0AB>:; 21 - :><?@5AA>@=0O; 22 - <54=8F:89 CG0AB>:; 23 - 
B5@<8G5A:89 CG0AB>:; 24 - :C7=5G=K9 CG0AB>:; 25 - 30;L20=8G5A:89 CG0AB>:; 26 - ?>;8<5@=K9 
CG0AB>:; 27 - CG0AB>: 8A?KB0=8O 8 4>C:><?;5:B>20=8O 42830B5;59; 28 - CG0AB>: >:@0A:8 42830B5;59 
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       ��.02.05   'AB@>9AB2> 8<?>@B=KE %�  

 

#@0:B @01 1. %=OB85 8 >A<>B@ A>AB. G0AB59 A8AB5<K 2?CA:0 2>74CE0 8 2K?CA:0 >B@01>B02. 307>2 
*5;L @01>BK: �A?>;L7CO @0745; «$071>@:0 8 A1>@:0» A>>B25BAB2CNI59 A5@28A=>9 ;8B5@0BC@K : 

42830B5;N A5@88 %9 A;CH0B5;L 4>;65= ?@028;L=> A=OBL, >A<>B@5BL 8 CAB0=>28BL A>AB02=K5 G0AB8 
A8AB5<K 2?CA:0 2>74CE0 8 2K?CA:0 >B@01>B02H8E 307>2. 
%?@02>G=K5 <0B5@80;K: 
$071>@:0 8 A1>@:0  
�2830B5;L 4;O <0H8= ?@>872>4AB20 :><?0=88 Caterpillar %9; 
Turbochargers (&C@1>:>?@5AA>@K) SEBV0550. 

 

#@81>@K 8 8=AB@C<5=BK: 
%B5=4 4;O @071>@:8-A1>@:8 42830B5;59 %9; 
222-7876 (168-0328) !01>@ 8=AB@C<5=B0 <5E0=8:0; 
9S-082 'AB@>9AB2> 4;O ?>2>@>B0 :>;5=G0B>3> 20;0; 
 

 5B>48:0 2K?>;=5=8O @01>BK. 
&C@1>:><?@5AA>@ - A=OB85: 

0) >7=0:><B5AL A A>>B25BAB2CNI59 A5@28A=>9 ;8B5@0BC@>9 : 42830B5;N %9; 
1) A=8<8B5 BC@1>:><?@5AA>@ A ;01>@0B>@=>3> 42830B5;O %9; 
2) A=8<8B5 :>@?CA0 A BC@1>:><?@5AA>@0 8 >A<>B@8B5 A>AB02=K5 G0AB8, 8A?>;L7CO 2 :0G5AB25 
$C:>2>4AB20 4>:C<5=B0F8N SEBV0550 Turbochargers (&C@1>:><?@5AA>@K); 

 
�!� �!�� 

   !9B5IB8<@B EB5?R84FP BEFBDB:ABEFP 6B <;59:4A<9 CDB?<6B6 D45BK<I :<8>BEF9= CD< 
CDB6989A<< BE@BFDB6, F9IA<K9E>B7B B5E?G:<64A<S, CDB69DB> < D97G?<DB6B>, 4 F4>:9 D9@BAF4 
<;89?<S. #9D98 BF>DO64A<9@ BFE9>B6 <?< D4;5BD>B= G;?B6, EB89D:4M<I D45BK<9 :<8>BEF<, 
CD<7BFB6PF9EP > E5BDG :<8>BEF< 6 CB8IB8SMGR 9@>BEFP. 
'84?9A<9 6E9I D45BK<I :<8>BEF9= 6 BFIB8O CDB<;6B8<F9 E EB5?R89A<9@ @9EFAOI CD46<? < 
CBEF4AB6?9A<=. 

 
$8A. 5.1. &C@1>:><?@5AA>@ 

      #>@O4>: A=OB8O 
1. "BA>548=8B5 H;0=3 2 A1>@5 (2) 8 A=8<8B5 ?0B@C1>: 2 A1>@5 (4). 

     2. #@8:@5?8B5 ?>4E>4OI55 ?>4J5<=>5 CAB@>9AB2> : BC@1>:><?@5AA>@C (1). 
 0AA0 BC@1>:><?@5AA>@0 (1) A>AB02;O5B ?@81;878B5;L=> 27 :3 (60 DC=B>2). "B25@=8B5 
309:8 (3). %=8<8B5 BC@1>:><?@5AA>@ (1) 8 ?@>:;04:C. 
&C@1>:><?@5AA>@ - 'AB0=>2:0 

�>4 S %S (�>4 >1A;C6820=8O): 1052-012 

#>@O4>: CAB0=>2:8 
                              &01;8F0 5.1 

!5>1E>48<K5 8=AB@C<5=BK 

�=AB@C-
<5=B 

!><5@ ?> 
:0B0;>3C !08<5=>20=85 �>;-2> 

� 5$-3931 #@>B82>7048@=K9 
A>AB02 

1 
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�!� �!�� 

%B89D:<F9 6E9 ;4C4EAO9 K4EF< 6 K<EFBF9. 
�47DS;A9A<S @B7GF EF4FP CD<K<AB= GE>BD9A<S <;ABE4 < EB>D4M9A<S D9EGDE4 >B@CBA9AFB6. 
 

1. !0=5A8B5 ?@>B82>7048@=K9 A>AB02 (�) =0 H?8;L:8 :@5?;5=8O BC@1>:><?@5AA>@0 =0 2KE;>?=>9 
B@C15. 

 
$8A. 5.2. &C@1>:><?@5AA>@ 

 

2. #@8:@5?8B5 ?>4E>4OI55 ?>4J5<=>5 CAB@>9AB2> : BC@1>:><?@5AA>@C (1). 
 0AA0 BC@1>:><?@5AA>@0 (1) A>AB02;O5B ?@81;878B5;L=> 27 :3 (60 DC=B>2). 'AB0=>28B5 
?@>:;04:C 8 BC@1>:><?@5AA>@ (1) =0 2K?CA:=>9 :>;;5:B>@. 
3. �025@=8B5 309:8 (3). �0BO=8B5 309:8 (3) A <><5=B>< 70BO6:8 54±5 !•<. 
4. #@8A>548=8B5 ?0B@C1>: 2 A1>@5 (4) : H;0=3C 2 A1>@5 (1). 
 

     2. �5D5:B0F8O 8 0=0;87 ?>2B>@=>3> 8A?>;L7>20=8O: 
0) ?@8 @071>@:5 A>>B25BAB2CNI53> 42830B5;O A;54C5B A>1;N40BL ?>@O4>: @0A:;04:8 45B0;59 4;O 

?@028;L=>9 ?>A;54CNI59 A1>@:8; 
1) A;54C5B >B<5B8BL ?>;>65=85 ?@>:;04>:; 
3) 45B0;8 A;54C5B >A<>B@5BL =5?>A@54AB25==> ?>A;5 A=OB8O; 
4) ?@8 @071>@:5 >1@0B8B5 2=8<0=85 =0 A>AB>O=85 ?@>:;04>:, A>548=8B5;L=KE ?;>A:>AB59, 

1>;B>2KE 8 H?8;5G=KE A>548=5=89, =0;8G85 <5E0=8G5A:8E ?>2@5645=89; 
5) ?@>25AB8 87<5@5=85 :>=B@>;8@C5<KE ?0@0<5B@>2 2 A>>B25BAB288 A> A?@02>G=>9 ;8B5@0BC@>9; 
6) ?@8 >1=0@C65=88 45B0;59 A 45D5:B0<8 A;54C5B 70?8A0BL 2 45D5:B>2>G=CN 254><>ABL 8 

4>;>68BL ?@5?>4020B5;N. 
3.  "A=>2=K5 ?0@0<5B@K A>AB02=KE G0AB59, A8AB5<K 2?CA:0 2>74CE0 8 2K?CA:0 >B@01>B02H8E 
307>2. 

 

3.3. &C@1>:><?@5AA>@ (CA;>28O A1>@:8) 

1 3 'AB0=>2:0 =0A>A=>3> :>;5A0 BC@1>:><?@5AA>@0 
0) 'AB0=>28B5 =0A>A=>5 :>;5A> =0 20;5; 
2) %<06LB5 A;53:0 G8ABK< <0A;>< @57L1>2CN ?>25@E=>ABL 8 ?>25@E=>ABL =0A>A=>3> :>;5A0 

A>?@O305<CN A 309:>9; 
      A) �025@=8B5 8 70BO=8B5 309:C A <><5=B>< 17,0 ± 1,5 !.< (151 ± 13 DC=B>-4N9<>2); 

 

�!� �!�� 

!5 8738109B5 8 =5 ?@8;0309B5 CA8;85 : 20;C ?@8 >A;01;5=88 8;8 70BO3820=88 309:8. 
     4) "B25@=8B5 309:C A 20;0; 
     5) !0=5A8B5 1KAB@>B25@45NICN 3@C=B>2:C 6V-1541 =0 @57L1>2K5 ?>25@E=>AB8 20;0 8 309:8. 
    >) !0=5A8B5 D8:A8@CNI89 35@<5B8: 9S-3265 =0 @57L1>2K5 ?>25@E=>AB8 20;0 8 309:8; 
    ?) �025@=8B5 8 70BO=8B5 309:C A <><5=B>< 3,5 ± 1,5 !.<.(31 ± 13 DC=B>-4N9<>2) 
    @) �0BO=8B5 309:C 5I5 =0 &&.120 ± 5º 
2 3  ><5=B 70BO6:8 1>;B>2 :@5?;5=8O 704=53> I8B:0 10 ± 1 !.<. (90 ± 9 DC=B>-4N9<>2); 
3 3  ><5=B 70BO6:8 1>;B>2 :@5?;5=8O E><CB>2 10 ± 3 !.< (39 ± 27 DC=B>-4N9<>2). 
4 3 �80<5B@ >B25@AB8O 2 ?>4H8?=8:0E 15,93 << (0,627 4N9<0) 
�80<5B@ H55: =0 20;5 4;O ?>4H8?=8:>2 4;O ?>4H8?=8:>2 >B 15, 875 4> 15,885 << (>B 0,6250 4> 
0,6254 4N9<0) 
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5 3 �80<5B@ >B25@AB8O 2 :>@?CA5 >B 24961 4> 24973 << (>B &&&..0,..32 4N9<0), 
!0@C6=K9 480<5B@ ?>4H8?=8:>2 24,84 << (0,978 4N9<0); 
6 3 �07>@ <564C B>@F0<8 <0A;>C?;>B=8B5;L=>3> :>;LF0 >B 0,20 4> 0,30 << (>B 0,0.. 4> 0,015 4N9<0); 
7 3 "A52>9 707>@ 20;0 & >B 0,06 4> 0,25 << (>B 0,003 4> 0,010 4N9<0); 
8 3  ><5=B 70BO6:8 305: >?>@K (A<06LB5 @57L1>2K5 ?>25@E=>AB8 H?8;5: ?@>B82>7048@=K< A>AB02>< 
5$-3931) &&55 ± 5 !.<. (40 ± 4 DC=B>-DCB>2); 
 

�K?CA:=>9 :>;;5:B>@ - %=OB85 8 CAB0=>2:0 
�>4 5 %� (�>4 >1A;C6820=8O): 1059-010 

 

#>@O4>: A=OB8O 
#>43>B>28B5;L=K5 >?5@0F88: 

�!� �!�� 

 %B89D:<F9 6E9 ;4C4EAO9 K4EF< 6 K<EFBF9. 
�47DS;A9A<S @B7GF EF4FP CD<K<AB= GE>BD9A<S <;ABE4 < EB>D4M9A<S D9EGDE4 >B@CBA9AFB6. 

 
$8A. 5.3 

1. %=8<8B5 309:8 (2), H091K 8 ?@>:;04:8 A> H?8;5: (1). 
2. %=8<8B5 2K?CA:=>9 :>;;5:B>@ 2 A1>@5 8 ?@>:;04:8 A 3>;>2:8 1;>:0 F8;8=4@>2 2 A1>@5. 
3. $0715@8B5 2K?CA:=>9 :>;;5:B>@ 2 A1>@5 =0 B@8 G0AB8: (3), (4) 8 (5). 
    #>@O4>: CAB0=>2:8 

�!� �!�� 

%B89D:<F9 6E9 ;4C4EAO9 K4EF< 6 K<EFBF9. 
�47DS;A9A<S @B7GF EF4FP CD<K<AB= GE>BD9A<S <;ABE4 < EB>D4M9A<S D9EGDE4 >B@CBA9AFB6. 

 
$8A. 5.4 

1. #@>25@LB5 A>AB>O=85 H?8;5: (1). #@8 =5>1E>48<>AB8 70<5=8B5 H?8;L:8 (1). 

 
$8A. 5.5 

 

2. 'AB0=>28B5 =>2K5 ?@>:;04:8 O7KG:0<8 225@E. %>15@8B5 B@8 G0AB8 (3), (4) 8 (5) 2 2K?CA:=>9 
:>;;5:B>@ 2 A1>@5. #><5AB8B5 ?@>:;04:8 8 2K?CA:=>9 :>;;5:B>@ 2 A1>@5 =0 3>;>2:C 1;>:0 F8;8=4@>2 
2 A1>@5. 'AB0=>28B5 ?@>:;04:8, H091K 8 309:8 (2). 
3. �0BO=8B5 309:8 (2) A <><5=B>< 70BO6:8 55±10 !-< (41 ±7 DC=B>-DCB>2). 
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�0:;NG8B5;L=K5 >?5@0F88: 
0. 'AB0=>28B5 BC@1>:><?@5AA>@. %<. @0745; $071>@:0 8 A1>@:0, "&C@1>:><?@5AA>@ CAB0=>2:0". 
�?CA:=>9 :>;;5:B>@ - %=OB85 

�>4 5 %8 (�>4 >1A;C6820=8O): 1058-011 

#>@O4>: A=OB8O 
�!� �!�� 

!9B5IB8<@B EB5?R84FP BEFBDB:ABEFP 6B <;59:4A<9 CDB?<6B6 D45BK<I :<8>BEF9= CD< 
CDB6989A<< BE@BFDB6, F9IA<K9E>B7B B5E?G:<64A<S, CDB69DB> < D97G?<DB6B>, 4 F4>:9 D9@BAF4 
<;89?<S. #9D98 BF>DO64A<9@ BFE9>B6 <?< D4;5BD>B= G;?B6, EB89D:4M<I D45BK<9 :<8>BEF<, 
CD<7BFB6PF9EP > E5BDG :<8>BEF< 6 CB8IB8SMGR 9@>BEFP. 
%6989A<S B5 <AEFDG@9AF4I < D4EIB8AOI @4F9D<4?4I, <ECB?P;G9@OI 8?S E5BD4 < CD98BF6D4M9A<S 

CDB?<6B6 D45BK<I :<8>BEF9= CD< D45BF9 E <;89?<S@< >B@C4A<< %4197D1!47, E@BFD<F9 6 
%C9J<4?PAB@ 6OCGE>9,  � "2500, "�AEFDG@9AFO < @4F9D<4?O >B@C4A<< %4197D(47 8?S 
D9@BAFAOI @4EF9DE><I". 
'84?9A<9 6E9I D45BK<I :<8>BEF9= 6 BFIB8O CDB<;6B8<F9 E EB5?R89A<9@ @9EFAOI CD46<? < 

CBEF4AB6?9A<= 

 
$8A. 5.7 

1. "BA>548=8B5 63CBK ?@>2>4>2 2 A1>@5 (1) 8 (2) >B :>;5=G0B>3> ?0B@C1:0 (5) 2?CA:0 2>74CE0. 
2. "BA>548=8B5 40BG8: B5<?5@0BC@K 2?CA:=>3> 2>74CE0 (3) 8 >BA>548=8B5 H;0=3 2 A1>@5 (4) >B 
:>;5=G0B>3> ?0B@C1:0 (5) 2?CA:0 2>74CE0. 

 
$8A. 5.8 

   #@8<5G0=85: "B<5BLB5 ?>;>65=85 <>=B06=>3> :@>=HB59=0 4;O 63CB0 ?@>2>4>2 2 A1>@5 4;O 
?>A;54CNI59 A1>@:8. 
3. �K25@=8B5 1>;BK (6) 87 :>;5=G0B>3> ?0B@C1:0 (5) 2?CA:0 2>74CE0. %=8<8B5 A>548=5=8O A "<0AA>9" 
(8) (?@8 =0;8G88). 
4.  "AB>@>6=> A=8<8B5 :>;5=G0BK9 ?0B@C1>: (5) 2?CA:0 2>74CE0 8 =03@520B5;L (7) 2?CA:=>3> 
:>;;5:B>@0 A 3>;>2:8 1;>:0 F8;8=4@>2. 

 

�?CA:=>9 :>;;5:B>@ -'AB0=>2:0 

�>4 � %� (�>4 >1A;C6820=8O): 1058-012 
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#>@O4>: CAB0=>2:8 

                                        &01;8F0 5.2 
!5>1E>48<K5 8=AB@C<5=BK 

�=AB@C-
<5=B 

!><5@ ?> 
:0B0;>3C "?8A0=85 �>;-2> 

� 4%-9500 �KAB@>B25@45NI0O 3@C=B>2:0  

� 8%-8422 �5@<5B8:  

 

�!� �!�� 

%B89D:<F9 6E9 ;4C4EAO9 K4EF< 6 K<EFBF9. 
�47DS;A9A<S @B7GF EF4FP CD<K<AB= GE>BD9A<S <;ABE4 < EB>D4M9A<S D9EGDE4 >B@CBA9AFB6. 

�!� �!�� 

!9B5IB8<@B EB5?R84FP BEFBDB:ABEFP 6B <;59:4A<9 CDB?<6B6 D45BK<I :<8>BEF9= CD< 
CDB6989A<< BE@BFDB6, F9IA<K9E>B7B B5E?G:<64A<S, CDB69DB> < D97G?<DB6B>, 4 F4>:9 D9@BAF4 
<;89?<S. #9D98 BF>DO64A<9@ BFE9>B6 <?< D4;5BD>B= G;?B6, EB89D:4M<I D45BK<9 :<8>BEF<, 
CD<7BFB6PF9EP > E5BDG :<8>BEF< 6 CB8IB8SMGR 9@>BEFP. 
%6989A<S B5 <AEFDG@9AF4I < D4EIB8AOI @4F9D<4?4I, <ECB?P;G9@OI 8?S E5BD4 < CD98BF6D4M9A<S 

CDB?<6B6 D45BK<I :<8>BEF9= CD< D45BF9 E <;89?<S@< >B@C4A<< %4terpillar, E@BFD<F9 6 
%C9J<4?PAB@ 6OCGE>9, NENG2500, "�AEFDG@9AFO < @4F9D<4?O >B@C4A<< %4terpillar 8?S D9@BAFAOI 
@4EF9DE><I". 
'84?9A<9 6E9I D45BK<I :<8>BEF9= 6 BFIB8O CDB<;6B8<F9 E EB5?R89A<9@ @9EFAOI CD46<? < 

CBEF4AB6?9A<=. 
1. "G8AB8B5 B>@5F =03@520B5;O 2?CA:=>3> :>;;5:B>@0 G8ABOI8< @0AB2>@8B5;5<. !0=5A8B5 A>AB02 

(�) =0 ?>25@E=>ABL =03@520B5;O 2?CA:=>3> :>;;5:B>@0. �09B5 A>AB02C (�) 2KA>E=CBL 2 B5G5=85 3-5 

<8=CB. !0=5A8B5 A>AB02 (�) @02=><5@=K< A;>5< =0 ?>25@E=>ABL A>?@O65=8O. !5 ?>765 G5< G5@57 
45AOBL <8=CB ?>A;5 MB>3> =03@520B5;L 2?CA:=>3> :>;;5:B>@0 4>;65= 1KBL CAB0=>2;5= ?> <5ABC 8 
70:@5?;5=. 

 
$8A. 5.9 

 

 
$8A. 5.10 

 

2. 'AB0=>28B5 :>;5=G0BK9 ?0B@C1>: (5) 2?CA:0 2>74CE0 8 =03@520B5;L (7) 2?CA:=>3> :>;;5:B>@0 =0 
3>;>2:C 1;>:0 F8;8=4@>2. �0:@CB8B5 1>;BK (6). �0BO=8B5 1>;BK (6) A <><5=B>< 70BO6:8 28±7 !·< (21 
±5 DC=B>-DCB>2). 
3. 'AB0=>28B5 A>548=5=8O A "<0AA>9" (8) (?@8 =0;8G88). 
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#@8<5G0=85: �@>=HB59=K, C45@6820NI85 63CB0 ?@>2>4>2, 4>;6=K 1KBL CAB0=>2;5=K 2 
?@028;L=KE <5AB0E. 
 

4. #>4A>548=8B5 40BG8: (3) B5<?5@0BC@K 2?CA:=>3> 2>74CE0 8 H;0=3 2 A1>@5 (4) : 
:>;5=G0B><C ?0B@C1:C (5) 2?CA:0 2>74CE0. 
 

5. #>4A>548=8B5 63CBK ?@>2>4>2 2 A1>@5 (1) 8 (2) : :>;5=G0B><C ?0B@C1:C (5) 2?CA:0 2>74C 
 

#@0:B @01 2. %=OB85 8 >A<>B@ A>AB02=KE G0AB59 A8AB5<K A<07:8   
 

*5;8 

�A?>;L7CO A>>B25BAB2CNICN A5@28A=CN ;8B5@0BC@C : 42830B5;N 
3406 :><?0=88 Caterpillar, A;CH0B5;L 4>;65= ?>:070BL C<5=85 
?@028;L=> A=8<0BL, ?@>25@OBL 8 CAB0=02;820BL A>AB02=K5 G0AB8 
A8AB5<K A<07:8. 

%?@02>G=K5 <0B5@80;K 

3406B Service Manual (�><?;5:B A5@28A=>9 
;8B5@0BC@K 42830B5;O 3406B) 3406% Service Manual (�><?;5:B A5@28A=>9 
;8B5@0BC@K 42830B5;O 3406C) 

#@81>@K 8 8=AB@C<5=BK: 

1U-5750 %B5=4 4;O @071>@:8/A1>@:8 42830B5;59 1U-

5749 #5@5E>4=0O ?;8B0 
                                    222-7876 (168-0328) !01>@ 8=AB@C<5=B>2 <5E0=8:0  
                                    (8;8 0=0;>38G=K9 :><?;5:B) 

    'AB0=>28B5 42830B5;L =0 @5<>=B=K9 AB5=4 1U-5750 A ?5@5E>4=>9 ?;8B>9 1U-5749. 

�A?>;L7CO A>>B25BAB2CNICN A5@28A=CN ;8B5@0BC@C : 42830B5;N 3406 2 :0G5AB25 A?@02>G=>3> 
<0B5@80;0, A=8<8B5 >A=>20=85 <0A;O=>3> D8;LB@0 A ;01>@0B>@=>3> >1@07F0 42830B5;O 3406 8 
@0715@8B5 53>. "1@0B8B5 2=8<0=85 =0 109?0A=K9 :;0?0= <0A;O=>3> D8;LB@0. 
     %=8<8B5 <0A;>>E;048B5;L, >1@0I0O 2=8<0=85 =0 A5@4F528=C 8 ?CBL F8@:C;OF88 <0A;0 8 
>E;0640NI59 684:>AB8. 
%=8<8B5 <0A;O=K9 ?>44>= 8 <0A;O=K9 =0A>A. $0715@8B5 <0A;O=K9 =0A>A, >1@0I0O 2=8<0=85 =0 

7C1G0BK5 :>;5A0 8 ?@54>E@0=8B5;L=K9 :;0?0=. "A<>B@8B5 <0A;O=K9 =0A>A, 8A?>;L7CO B5E=8G5A:85 
E0@0:B5@8AB8:8, ?@82545==K5 2 A5@28A=>9 ;8B5@0BC@5. 

'?@06=5=85                                         ____________ �=8F80;K ?@5?>4020B5;O                                                               
1.'AB0=>28BL 42830B5;L =0 @5<>=B=K9 AB5=4                _____________________  

2. %=OBL >A=>20=85 <0A;O=>3> D8;LB@0                 _____________________ 

3. !09B8 109?0A=K9 :;0?0= <0A;O=>3> D8;LB@0       _____________________ 

4. %=OBL <0A;>>E;048B5;L                                                   _____________________ 

5. %=OBL <0A;O=K9 ?>44>=                                     _____________________ 

6. %=OBL <0A;O=K9 =0A>A                                     _____________________ 

7. $07>1@0BL <0A;O=K9 =0A>A                                              _____________________ 

8. !09B8 ?@54>E@0=8B5;L=K9 :;0?0= <0A;O=>3> =0A>A0  _____________________ 
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#@0:B @01 3.  %=OB85 8 >A<>B@ A>AB02=KE G0AB59 A8AB5<K >E;0645=8O 
 

*5;8 

�A?>;L7CO A>>B25BAB2CNI89 :><?;5:B A5@28A=>9 ;8B5@0BC@K 42830B5;O 3406 :><?0=88 
Caterpillar, A;CH0B5;L 4>;65= ?>:070BL C<5=85 ?@028;L=> ?@>872>48BL @071>@:C, A1>@:C 8 
45D5:B0F8N A>AB02=KE G0AB59 A8AB5<K >E;0645=8O. 

 

%?@02>G=K5 <0B5@80;K 

3406B Service Manual (�><?;5:B A5@28A=>9 ;8B5@0BC@K 

42830B5;O 3406B)                                                                                          SEBR0544 

3406% Service Manual (�><?;5:B A5@28A=>9 ;8B5@0BC@K  
42830B5;59 3406C)                                                                                     SEBR0550 

 

#@81>@K 8 8=AB@C<5=BK: 
222-7876 (168-0328) (8;8 0=0;>38G=K9) !01>@ 8=AB@C<5=B>2 <5E0=8:0 
9S-8140 !0A>A 4;O ?@>25@:8 35@<5B8G=>AB8 A8AB5<K >E;0645=8O 
1U-7297 (5P-0957) �><?;5:B 4;O ?@>25@:8 ?;>B=>AB8 

M;5:B@>;8B0/>E;0640NI59 684:>AB8  
8T-5296 �><?;5:B 4;O ?@>25@:8 >E;0640NI59 684:>AB8  
172-8851 �><?;5:B 4;O ?@>25@:8 A>AB020 >E;0640NI59 684:>AB8 C25;8G5==>3> @5AC@A0 (ELC
�01>@0B>@=0O @01>B0 2 <0AB5@A:>9 

#@>25@LB5 :@KH:C @0480B>@0 A 8A?>;L7>20=85< =0A>A0 9S-8140. #@>25@LB5 >E;0640NICN 
684:>ABL, 8A?>;L7CO ?@81>@ 4;O ?@>25@:8 >E;0640NI59 684:>AB8. 
�A?>;L7CO CG51=K9 >1@075F 42830B5;O, ?@54=07=0G5==K9 4;O @071>@:8, A=8<8B5 2>4O=>9 =0A>A 8 

>1AC48B5 CA;>28O, ?@82>4OI85 : =58A?@02=>AB8 (?;>E>5 C?;>B=5=85, 87=>H5==0O, A;><0==0O 8;8 
?>B@5A:02H0OAO :@K;LG0B:0). 
%=8<8B5 B5@<>AB0B. ':068B5 =0 206=CN @>;L C?;>B=5=8O 2>:@C3 B5@<>AB0B0 8 ?@>A;548B5 ?>B>: 

?5@5?CA:=>3> :>=BC@0. 
                                                                                          �=8F80;K ?@5?>4020B5;O 
'?@06=5=85 
 

3. #@>25@:0 :@KH:8 @0480B>@0 A 8A?>;L7>20=85<  
     =0A>A0 9S-8140                                                                      _______________  

                                                                    

4. #@>25@:0 >E;0640NI59 684:>AB8 A 8A?>;L7>20=85<  
     ?@81>@0 4;O ?@>25@:8 >E;0640NI59 684:>AB8:              _______________ 
 

3. &5<?5@0BC@0 70<5@70=8O >E;0640NI59 684:>AB8:          _______________ 
 

4. %=OB85 8 >A<>B@ 2>4O=>3> =0A>A0                                       _______________ 
 

5. %=OB85 B5@<>AB0B0                                                                _______________ 
 

#@0:B @01 4.  %=OB85 8 >A<>B@ A>AB02=KE G0AB59 A8AB5<K ?8B0=8O 
 

       *5;8 

%;CH0B5;L 4>;65= C<5BL ?@028;L=> A=OBL 8 CAB0=>28BL A>AB02=K5 G0AB8 B>?;82=>9 A8AB5<K 
42830B5;O 3406, ?@>25@8BL D>@AC=:C. 
%?@02>G=K5 <0B5@80;K 

3406B Service Manual (�><?;5:B A5@28A=>9 

;8B5@0BC@K 42830B5;O 3406B)                                                               SEBR0544 

3406% Service Manual (�><?;5:B A5@28A=>9 

;8B5@0BC@K 42830B5;O 3406C)                                                               SEBR0550 

Test Sequence for Caterpillar 7000 Series Nozzles 

(#>@O4>: ?@>25@:8 D>@AC=>: A 402;5=85< 

2?@KA:0 7000 DC=B>2 =0 :2. 4N9< 
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:><?0=88 Caterpillar)                                                                          SEHS9083 

Fuel Nozzle Testing (#@>25@:0 B>?;82=KE 
D>@AC=>:)                                                                                               LEVN9167

 

      #@81>@K 8 8=AB@C<5=BK: 
222-7876 (168-0328) (8;8 0=0;>38G=K9) !01>@ 8=AB@C<5=B>2 <5E0=8:0 
6V-4186 #0;5F 

9S-9082 'AB@>9AB2> 4;O ?@>2>@>B0 :>;5=G0B>3> 20;0  
5P-5195 �;NG 4;O B>?;82>?@>2>4>2 
5P-0144 �>;>2:0 4;O 70BO6:8 305: B>?;82>?@>2>4>2 2KA>:>3> 402;5=8O 
8S-2244 %J5<=8: 
8T-5287 �;NG 
134-2570 (8T-3139) (9U-5840) !0:84=>9 :;NG 
8T-3198 &@C1:0 : D>@AC=:5 
8T-3199 �8=B : D>@AC=:5 
6V-6983 #5@5E>4=8: 
1B-4206 �09:0 
5P-4150 �><?;5:B 4;O 8A?KB0=8O D>@AC=>: 
6V-2170 &@C1:0 2 A1>@5 
6V-2171 &@C1:0 2 A1>@5 
5P-7448 #5@5E>4=8: 
8S-2270 �>;;5:B>@ 2 A1>@5 
6V-4089 $0725@B:0 4;O D>@AC=>: 
6V-7025 "?@02:0 4;O CAB0=>2:8 C?;>B=5=89 D>@AC=>: 
1U-9725 �;NG 4;O ?5@5E>4=8:0 : D>@AC=:0< 

 

�01>@0B>@=0O @01>B0 2 @5<>=B=>9 <0AB5@A:>9 

 

�A?>;L7CO ;01>@0B>@=K9 >1@075F 42830B5;O 3406, A=8<8B5 8 @0715@8B5 B>?;82=K9 =0A>A =87:>3> 
402;5=8O, ?><5B82 ?>;>65=85 >1@0B=KE :;0?0=>2 8 ?>@H=O 2 =0A>A5. 
�A?>;L7CO =01>@ 8=AB@C<5=B>2 8 ?@8A?>A>1;5=89, 8 2K?>;=OO ?>@O4>:, C:070==K9 2 :><?;5:B5 

A5@28A=>9 ;8B5@0BC@K 42830B5;O 3406, 2K?>;=8B5 A;54CNI55: 
 

                         '?@06=5=85                                                  �=8F80;K ?@5?>4020B5;O 
1. %=OBL B>?;82=K9 =0A>A =87:>3> 402;5=8O.                        _________________ 
2. $07>1@0BL B>?;82=K9 =0A>A =87:>3> 402;5=8O.                 _________________ 

3. "?@545;8BL A>AB02=K5 G0AB8 B>?;82=>3>  
    =0A>A0 =87:>3> 402;5=8O.                                                     _________________ 
4. %=OBL 8 ?@>25@8BL D>@AC=:8, 8A?>;L7CO :><?;5:B  
    5P-4150 4;O 8A?KB0=89 D>@AC=>: 2 A>>B25BAB288 

    A> A?5F80;L=>9 8=AB@C:F859 SEHS9083 Test Sequence 
    for Caterpillar 7000 Series Nozzles (#>@O4>: 8A?KB0=89 
    D>@AC=>: A 402;5=85< 2?@KA:0 7000 DC=B>2 =0 :2. 4N9< 

    :><?0=88 Caterpillar).                                                            _________________ 
5. %=OBL 8 CAB0=>28BL (1) ?;C=65@=CN ?0@C B>?;82=>3> 
    =0A>A0 2KA>:>3> 402;5=8O.                                                   _________________ 
6. %=OBL @53C;OB>@ >?5@565=8O 2?@KA:0 B>?;820.                _________________ 
7. %=OBL B>?;82=K9 =0A>A 2KA>:>3> 402;5=8O.                     _________________ 
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 #@0:B @01 5. �7=>A 45B0;59 42830B5;O ($071>@:0 8 45D5:B0F8O 38;L7 F8;8=4@>2 42830B5;O %9) 
 

     �#� 5.5. �7=>A 45B0;59 42830B5;O (�5D5:B0F8O 38;L7 F8;8=4@>2 42830B5;O 
%9) 
�2545=85 
 

�> 2@5<O :0?8B0;L=>3> @5<>=B0 42830B5;O 53> 45B0;8 8 C7;K G0AB> 70<5=ONBAO 
2>AAB0=>2;5==K<8 8;8 =>2K<8 45B0;O<8 8 C7;0<8. #>MB><C 70B@0BK 2@5<5=8 =0 
>1<5@ 45B0;59 4;O 2KOA=5=8O 2>7<>6=>AB8 8E ?>2B>@=>3> 8A?>;L7>20=8O =51>;LH85. 
"4=0:> ?@8 ?@>2545=88 =51>;LH>3> @5<>=B0 8;8 ?@8 2K?>;=5=88 0=0;870 ?>;><:8 
<>65B ?>B@51>20BLAO 87<5@5=85 @07<5@>2 45B0;59 8 2KOA=5=85 ?@8G8= 87=>A0. 
�;O 4>AB865=8O <0:A8<0;L=KE M:A?;C0B0F8>==KE E0@0:B5@8AB8: 8 @5AC@A0 

=5>1E>48<> ?@>872>48BL =04;560I55 B5E=8G5A:>5 >1A;C6820=85 4875;L=>3> 
42830B5;O. #@8 @071>@:5 42830B5;O ?> A>AB>O=8N 8 AB5?5=8 87=>A0 45B0;59 <>6=> 
AC48BL > :0G5AB25 B5E=8G5A:>3> >1A;C6820=8O 42830B5;O. 
�;O MDD5:B82=>9 4803=>AB8:8, @5<>=B0 8 B5E=8G5A:>3> >1A;C6820=8O 4875;L=>3> 

42830B5;O =5>1E>48<> C<5BL @0718@0BL, ?@>872>48BL 45D5:B0F8N 45B0;59 8 A>18@0BL 
42830B5;L 2=>2L, 8A?>;L7CO A>>B25BAB2CNICN A?@02>G=CN ;8B5@0BC@C. 

 

*5;8 87CG5=8O B5<K 

%;CH0B5;L 4>;65= C<5BL: 
1. "B;8G0BL =>@<0;L=K9 8 ?>2KH5==K9 87=>A 45B0;59 8 C7;>2 42830B5;O. 
2. "1JOA=8BL ?@>F54C@K =04;560I53> B5E=8G5A:>3> >1A;C6820=8O 42830B5;O % 9 
3. $0718@0BL 8 A>18@0BL 42830B5;L C 9, 8A?>;L7CO A>>B25BAB2CNI89 =01>@ 

8=AB@C<5=B>2 8 ?@8A?>A>1;5=89 8 A?@02>G=CN ;8B5@0BC@C. 
4. "F5=820BL A>AB>O=85 8 ?@>872>48BL >1<5@K 45B0;59 42830B5;O, GB>1K 

>?@545;8BL AB5?5=L 8E 87=>A0 8 2>7<>6=>ABL ?>2B>@=>3> 8A?>;L7>20=8O. 
%?@02>G=K5 <0B5@80;K 

3406B Service Manual (�><?;5:B A5@28A=>9 ;8B5@0BC@K 42830B5;O 3406B)                    SEBR0544 

3406C Service Manual (�><?;5:B A5@28A=>9 ;8B5@0BC@K 42830B5;O 3406C)                    SEBR0560 

How Diesel Engines Work and Wear ($01>B0 8 87=>A 4875;L=KE 42830B5;59)                    TECB6006 

Engine Bearings (#>4H8?=8:8 42830B5;59 2=CB@5==53> A3>@0=8O)                                SEBV0544 

Engine Valves (�;0?0=K 42830B5;59)                                                                                         SEBV0551 

Pistons, Rings, and Liners (#>@H=8, :>;LF0 8 38;L7K F8;8=4@>2)                                SEBV0553 

Connecting Rods (,0BC=K)                                                                                                        SEBV0546 

Crankshafts (�>;5=G0BK5 20;K)                                                                                            SEBV0548 

Principles of Wear (%2545=8O >1 87=>A5)                                                                                SEBV0554 

Crankshaft Measurement ("1<5@K :>;5=G0B>3> 20;0)                                                        SEBF8041 

Using the 1P-3537 Dial Bore Gauge Group to Check Cylinder Bore Size (#@8<5=5=85 
F8D5@1;0B=>3> =CB@><5@0 1P-3537 4;O ?@>25@:8 480<5B@>2 F8;8=4@>2)                    GMG00981 

Procedure to Measure and Straighten Bent Crankshafts (#>@O4>: 87<5@5=8O 8 ?@02:8 
45D>@<8@>20==KE :>;5=G0BKE 20;>2)                                                                                SEBF8054 

3406 Maintenance Systems Overview ("17>@ B5E=8G5A:>3> >1A;C6820=8O A8AB5< 

 

#@81>@K 8 8=AB@C<5=BK: 
222-7876 (168-0328) (8;8 0=0;>38G=K9) !01>@ 8=AB@C<5=B>2 <5E0=8:0  
1U-5750 %B5=4 4;O @071>@:8/A1>@:8 4875;L=KE 42830B5;59 

1U-5749 #5@5E>4=0O ?;8B0 
9S-9082 'AB@>9AB2> 4;O ?@>2>@>B0 :>;5=G0B>3> 20;0  
7M-3978 $0AH8@8B5;L ?>@H=52KE :>;5F 
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6V-6981 %J5<=8: D>@AC=>:  
6V-4186 #0;5F 

6V-7899 �><?;5:B 4;O :0;81@>2:8 =CB@><5@0 
5P-0144 �>;>2:0 4;O 70BO6:8 B>?;82>?@>2>4>2  
134-2570 (8T-3139) (9U-5840) !0:84=>9 :;NG  
#@0:B. 70=OB85 5.6. #@8=F8? @01>BK A8;>2>9 ?5@540G8; %?>A>1K ?5@540G8 <>I=>AB8; 
�C1G0BK5 ?5@540G8. 

 
      %8;>2K5 ?5@540G8, 8A?>;L7C5<K5 2 A>2@5<5==KE 
AB@>8B5;L=KE <0H8=0E, ?>4@0745;ONBAO =0 B@8 

:0B53>@88: 
-  5E0=8G5A:85 
- �84@>>1J5<=K5 
- 1;5:B@8G5A:85 
      � <5E0=8G5A:8E A8;>2KE ?5@540G0E ?5@540G0 
<>I=>AB8 >B 42830B5;O >ACI5AB2;O5BAO G5@57 CAB@>9AB2> 
AF5?;5=8O (<CDBC 8;8 384@>B@0=AD>@<0B>@) =0 :>@>1:C 
?5@540G.  
     "B :>@>1:8 ?5@540G :@CBOI89 <><5=B ?5@5405BAO =0 
48DD5@5=F80; 8 40;55 =0 :>;5A=K5 (1>@B>2K5) 
@54C:B>@K 8 :>;5A0 8;8 3CA5=8G=K5  

 

$8A. 5.11.  5E0=8G5A:0O A8;>20O ?5@540G0 
 

 
$8A. 5.12 '?;>B=8B5;L, >A=0I5==K9 <5E0=8G5A:>9 A8;>2>9 ?5@540G59 

 

 
$8A. 5.13. &@0:B>@, >A=0I5==K9 <5E0=8G5A:>9 A8;>2>9 ?5@540G59 
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#@0:B @01 6. &5E=8G5A:>5 >1A;C6820=85 42830B5;O CAT C 9 :><?0=88 Caterpillar  
 

*5;L @01>BK: #>;CG5=85 8 70:@5?;5=85 =02K:>2 B5E=8G5A:>3> >1A;C6820=8O 42830B5;O %9 
 

�K?>;=8BL ?5@5G5=L @01>B ?> &" =0 42830B5;5 %�& %9 2 ;01>@0B>@=KE CA;>28OE. 
 

#@0:B @01 7.  %=OB85 8 CAB0=>2:0 :>;5=G0B>3> 20;0 42830B5;O %�& %9 
 

*5;L @01>BK: >7=0:><;5=85 8 70:@5?;5=85 =02K:>2 @071>@>G=>-A1>@>G=KE @01>B =0 42830B5;5 %�& %9 
 

�A?>;L7CO 8=AB@C<5=B <5E0=8:0 8 :>=A>;L=K9 :@0= 2 ;01>@0B>@=KE CA;>28OE A=OBL 8 CAB0=>28BL 
:>;5=G0BK9 20; 42830B5;O %9 
 

#@0:B @01 8. �7=>A 45B0;59 42830B5;O. �5D5:B0F8O :>;5=G0BKE 20;>2 
�#� 2. �5D5:B0F8O :>;5=G0B>3> 20;0 

 

"1>@C4>20=85 8 >A=0AB:0 @01>G53> <5AB0. �01>@0B>@=K9 AB>;, ?@81>@ # �-500 

4;O CAB0=>2:8 45B0;59 2 F5=B@0E 8 ?@>25@:8 185=8O, AB>9:0 <8:@><5B@0 %-1V, 

HB0B82 ,-#-! (�"%& 10197-70). ;C?0 4-:@0B=>3> C25;8G5=8O, <8:@><5B@ 
@KG06=K9  $-75 (�"%& 4381-80), <8:@><5B@8G5A:89 3;C18=><5@ 0-100 (�"%& 
4381-80). HB0=35=F8@:C;L ,--1-160-0,1 (�"%& 166-80), HB0=35=@59A<CA #$-

250-0,05 (�"%& 164-80), HB0=35=3;C18=><5@ (�"%& 162 - 80), 8=48:0B>@ G0A>2>3> 
B8?0 (�"%& 577 -68).18=><5@ 0 - 100 (�"%& 4381 - 80), HB0=35=F8@:C;L ,*-1-

160-0,1 (�"%& 166480), HB0=35=@59A<CA #$-250-0,05 (�"%& 164 - 80), HB0=35=-

3;C18=><5@ (�"%& 162 - 80), 8=48:0B>@ G0A>2>3> B8?0 (�"%& 577 - 68) 

 

 

 

 

 

 

 

 

 

 

 

 

$8A. 2. %E5<0 70<5@0 480<5B@>2 H55: :>;5=G0B>3> 20;0:                            

4 -  :>@5==KE; 5 3 H0BC==KE 

 

      �>=AB@C:B82=>-B5E=>;>38G5A:0O E0@0:B5@8AB8:0 45B0;8.  
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