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#@0:B8G5A:0O @01>B0 1 

"?@545;5=85 A@>:>2 ?@>872>4AB20 75<;O=KE @01>B. #>AB@>5=85 4>@>6=>-
:;8<0B8G5A:>3> 3@0D8:0 

*5;L @01>BK: >2;045BL =02K:0<8 @01>BK A =>@0<0B82=>-B5E=8G5A:>9 
4>:C<5=B0F859. !0CG8BAO >?@545;OBL A@>:8 ?@>872>4AB20 75<;O=KE @01>B. 
#>4B25@48BL :><?5B5=F88 "� 1-7,10 #� 3.1,3.2,3.3. 

�AE>4=K5 40==K5: @09>= ?@54?>;0305<>3> AB@>8B5;LAB20 02B><>18;L=>9 
4>@>38; A@54=53>4>20O B5<?5@0BC@0 2>74CE0, °%; A@54=5<5AOG=K5 B5<?5@0BC@K 
=081>;55 E>;>4=>3> 8 =081>;55 60@:>3> <5AOF0 2 3>4C, °%;  25A5==85 40BK 
CAB>9G82>3> ?5@5E>40 A@54=59 ACB>G=>9 B5<?5@0BC@K 2>74CE0 G5@57 0 °%; >A5==85 
40BK CAB>9G82>3> ?5@5E>40 A@54=59 ACB>G=>9 B5<?5@0BC@K 2>74CE0 G5@57 0 °% 8 5 
°%; A@54=OO <=>3>;5B=OO <0:A8<0;L=0O 3;C18=0 ?@><5@70=8O 3@C=B0 H, A< 

"A=>2=K5 ?>=OB8O 
#@8 CAB@>9AB25 75<;O=>3> ?>;>B=0 87 <5AB=KE 3;8=8ABKE 8 AC3;8=8ABKE 

3@C=B>2 ;8=59=K5 @01>BK F5;5A>>1@07=> ?@>2>48BL 2 B5?;K9 ?5@8>4 3>40, 0 87 
?@82>7=KE (AC?5AG0=KE 8 ?5AG0=KE) 3 :@C3;K9 3>4. %>A@54>B>G5==K5 @01>BK 2 
=5A2O7=KE 3@C=B0E <>6=> 2K?>;=OBL :@C3;K9 3>4. �8=59=K5 @01>BK =0G8=0NB ?> 
>:>=G0=88 25A5==59 @0A?CB8FK 8 70:0=G820NB 4> =0G0;0 >A5==59. 

 4ECG F<J4 4 ?5@8>4, :>340 4>@>38 AB0=>2OBAO =5?@>E>48<K<8 8;8 
B@C4=>?@>E>48<K<8. %CI5AB2C5B >A5==OO (?@8<5@=> A5@548=0 >:BO1@O-:>=5F 
=>O1@O) 8 25A5==OO (A5@548=0 <0@B0-:>=5F 0?@5;O) @0A?CB8F0. #5@20O 2>7=8:05B 2 
@57C;LB0B5 4>6459, 2B>@0O 2 @57C;LB0B5 B0O=8O A=530. � 1>;>B8AB>9 <5AB=>AB8 
@0A?CB8F0 A8;L=55. 

#>@O4>: 2K?>;=5=8O @01>BK 

�A?>;L7CO %# 131.13330.2012 %B@>8B5;L=0O :;8<0B>;>38O. 
�:BC0;878@>20==0O @540:F8O %!8# 23-01-99* ?> 8AE>4=K< 40==K< >?@545;8BL 
A@>:8 ?@>872>4AB20 75<;O=KE @01>B. #>AB@>8BL 4>@>6=>-:;8<0B8G5A:89 3@0D8:. 

1. "?@545;8BL ?@>3=>7=K5 40BK =0G0;0 RCD
6
 8 >:>=G0=8O  R>D

6
 25A5==59 

@0A?CB8FK >?@545;ONBAO ?> D>@<C;0<: 

RCD
6
 = R0 + 0,86 ∙ 

              ED7 
     ,  (1) 

R>D
6
 = RCD

6
 + 0,12 ∙ 

              ED7 
   , (2) 

345 tED7 – A@54=53>4>20O B5<?5@0BC@0 2>74CE0, °%   
  3 0<?;8BC40 B5<?5@0BC@K 2>74CE0, @02=0O ?>;CAC<<5 A@54=5<5AOG=KE 
B5<?5@0BC@ =081>;55 E>;>4=>3> (tx) 8 =081>;55 60@:>3> <5AOF0 (t6) 2 3>4C, 
°%  

  = (tx + t6)/2  ,     (3) 
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H 3 A@54=OO <=>3>;5B=OO <0:A8<0;L=0O 3;C18=0 ?@><5@70=8O 3@C=B0, A<  
R0 3 A@54=OO <=>3>;5B=OO 40B0 ?5@5E>40 B5<?5@0BC@K 2>74CE0 G5@57 0°% 
25A=>9  
*          ED7 

 
  C9D969EF< 6 D48<4AO CB HBD@G?9: 

4D48 = (4° ∙ π)/180°,        (4) 

2. �0B0 =0G0;0 >A5==59 @0A?CB8FK <>65B 1KBL ?@8C@>G5=0 : CAB>9G82><C 
?5@5E>4C B5<?5@0BC@K 2>74CE0 G5@57 +5°%, 0 >:>=G0=85 3 : 40B5 ?5@5E>40 
G5@57 0°%,  

RCD
B
 (<; <EIB8AOI 84AAOI)  

R>D
B
 (<; <EIB8AOI 84AAOI) 

3. #@>4>;68B5;L=>ABL 25A5==59 Т69E. 8 ТBE9A. @0AA?CB8FK >?@545;O5BAO ?> 
D>@<C;0<: 

Т69E. = R>D
6 
- RCD

6
 ,4=8      (5) 

ТBE9A. = R>D
B
 - RCD

B
 ,  4=8     (6) 

4. �0;5=40@=0O ?@>4>;68B5;L=>ABL 4;O ;8=59=KE 75<;O=KE @01>B: 
 #@8 2>72545=88 =0AK?59  87 1>:>2KE @575@2>2 8 2K5<>: 

Т1 = R>D
6 
- RCD

0
 , 4=8   (7) 

 #@8 2>72545=88 ?>;>B=0 87 ?@82>7=KE B0;KE 3@C=B>2  
Т2 = 365 3 ( Т69E.+ ТBE9A.),4=8   (8) 

5. �>;8G5AB2> @01>G8E A<5= 2 3>4C >?@545;O5BAO @0AG5B=>9 
?@>4>;68B5;L=>ABLN: 

ТD = (Т> – ТCD – ТDC – ТBC – Т4F) ∙ КE , (9) 

345 Т> - :0;5=40@=0O ?@>4>;68B5;L=>ABL 4;O ;8=59=KE 75<;O=KE @01>B (Т1 

CD< Т4F@?9F, Т2 CD< Т4F@7B8) 
ТCD – :>;8G5AB2> ?@074=8G=KE 8 2KE>4=KE 4=59 70 ?5@8>4 Т (Т1 8;8 Т2), 

ТDC – :>;8G5AB2> 4=59 =0 @5<>=B 8 ?@>D8;0:B8:C <0H8=, ТDC = 0,04 ∙ Т4F 

ТBC – ?@>AB>9 ?> >@30=870F8>==K< ?@8G8=0< 8 ?5@5E>4K A >4=>3> <5AB0 
@01>BK =0 4@C3>5, ТBC = 0,0545 ∙ Т 

Т4F -  :>;8G5AB2> :0;5=40@=KE 4=59 A =51;03>?@8OB=K<8 
<5B5>@>;>38G5A:8<8 CA;>28O<8, (B01;. 4) 
КE – :>MDD8F85=B A<5==>AB8 @01>B, КE = 0,85 - 2,0   
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6. #>AB@>8BL 4>@>6=>-:;8<0B8G5A:89 3@0D8: 
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            #@>AB>8 87-70 <5B5;59, 4=8 

            %>A@54>B>G5==K5 @01>BK 
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%>45@60=85 >BG5B0: ?@82>4OBAO F5;L @01>BK, 8AE>4=K5 40==K5, @0AG5B 
A@>:>2 ?@>872>4AB20 75<;O=KE @01>B, 4>@>6=>-:;8<0B8G5A:89 3@0D8:. 
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�AE>4=K5 40==K5 4;O ?@0:B8G5A:>9 @01>BK  
�0
@8
0=
B 

$09>= 
AB@>8B5;LAB20 
(3>@>4) 

%@54=53>4>20O 
B5<?5@0BC@0 
2>74CE0 tED7, 

°% 

%@54=5<5AOG=K5 
B5<?5@0BC@K 2 3>4C, °% 

 

�5A5==85 
40BK 

CAB>9G82>3> 
?5@5E>40 
A@54=59 
ACB>G=>9 
B5<?5@0BC@K 
2>74CE0 
G5@57 0 °% 

"A5==85 40BK 
CAB>9G82>3> 

?5@5E>40 A@54=59 
ACB>G=>9 
B5<?5@0BC@K 
2>74CE0 

%@54=OO 
<=>3>;5B=OO 
<0:A8<0;L=0O 
3;C18=0 

?@><5@70=8O 
3@C=B0 H, A< 

�>;8G5AB2> 
:0;5=40@=KE 4=59 

A 
=51;03>?@8OB=K<8 
<5B5>@>;>38G5A:8
<8 CA;>28O<8 

=081>;55 
E>;>4=>3> 
<5AOF0 tx 

=081>;55 
60@:>3> 
<5AOF0 t6 

G5@57 
+5 °% 

G5@57  
0 °% 

�5B=89 
?5@8>4 
Т4F@?9F 

�>4 
Т4F@7B8 

1 2 3 4 5 6 7 8 9 10 11 

1 �@:CBA: -1,1 -25 24,8 05.04 22.09 17.10 297 29 69 

2 &><A: -0,6 -25 23,7 07.04 28.09 22.10 220 30 67 

3 �@E0=35;LA: 0,8 -19 20,8 05.04 22.09 11.10 160 31 70 

4 $>AB>2-=0-
�>=C 

8,7 -8 29,1 03.04 20.09 11.10 80 32 65 

5 "<A: 0 -23 24,5 10.05 14.10 12.11 220 33 64 

6 +8B0 -3,1 -31 26 15.05 24.10 27.11 297 34 71 

7 /:CBA: -10,3 -45 25,2 10.05 24.10 21.11 310 37 73 

8 �;03>25I5=A: 0 -25 26,9 01.05 03.10 28.10 120 28 69 

9 #5@<L 1,5 -20 23,7 15.05 11.10 31.10 180 26 75 

10 %K:BK2:0@ 0,4 -20 22 07.05 11.10 04.11 180 22 78 

11 ';LO=>2A: 3,2 -18 25,7 03.05 03.10 20.12 190 35 69 

12 #5B@>702>4A: 2,2 -15 20,5 17.05 08.10 25.10 110 34 65 

13 ,5;5E>2 -1,1 -25 24,8 05.05 28.10 21.11 297 36 68 

14  03040= -4,7 -23 17,9 17.05 18.10 11.11 298 37 74 

15 )010@>2A: 1,4 -23 25,7 15.05 21.10 08.11 198 39 76 

16 �@0A=>40@ 10,8 -5 20,8 03.04 03.11 23.11 80 19 66 

17 �AB@0E0=L 9,4 -8 30,9 03.04 15.10 31.10 80 33 63 

18 "@5=1C@3 3,9 -20 28,5 10.04 07.10 24.10 160 34 37 

19 .6=>-
%0E0;8=A: 

2,1 -15 22,7 21.05 26.10 14.11 250 37 76 
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1 2 3 4 5 6 7 8 9 10 11 

20 �@0A=>O@A: 0,5 -22 24,5 03.04 28.09 31.10 170 28 61 

21  0E0G:0;0 11,8 -2 28,7 15.04 15.10 08.10 80 26 73 

22 !0@LO=  0@ -3,5 -25 16,9 20.05 28.09 08.10 240 22 79 

23 #5B@>?02;>2A:
-�0<G0BA:89 

1,9 -10 16,9 15.05 04.10 08.10 250 35 75 
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#@0:B8G5A:0O @01>B0 2 

$0AG5B ?>43>B>28B5;L=KE @01>B ?> 20;:5 ;5A0 

*5;L @01>BK: >2;045BL =02K:0<8 @01>BK A =>@0<0B82=>-B5E=8G5A:>9 
4>:C<5=B0F859. !0CG8BAO ?@>872>48BL @0AG5B >1J5<>2 @01>B ?> 20;:5 ;5A0. 
#>4B25@48BL :><?5B5=F88 "� 1-7,10 #� 3.1,3.2,3.3. 

�AE>4=K5 40==K5: A@54=89 70?0A ;5A0 =0 35:B0@, <3; H8@8=0 ?>;>AK 
>B2>40, <; @0AAB>O=85 2>7:8, <. 

"A=>2=K5 ?>=OB8O 
%?OEF 3 4@525A=K9 AB2>;, >G8I5==K9 >B ACGL52. 
В4?>4 3 ?@>F5AA A?8;820=8O 45@520 8 ?@875<;5=8O 53> 2 7040==>< 

=0?@02;5=88. 
�B?BE4 BF6B84 46FB@B5<?PAB= 8BDB7< - 75<5;L=K5 CG0AB:8 

(=57028A8<> >B :0B53>@88 75<5;L), :>B>@K5 ?@54=07=0G5=K 4;O @07<5I5=8O 
:>=AB@C:B82=KE M;5<5=B>2 02B><>18;L=>9 4>@>38, 4>@>6=KE A>>@C65=89 8 
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ТCD -   ?@545;L=0O 25;8G8=0 0:B82=>3> =0?@O65=8O A42830 (2 B>9 65 
B>G:5), ?@52KH5=85 :>B>@>9 2K7K205B =0@CH5=85 ?@>G=>AB8 =0 A4283. 

#@8 ?@0:B8G5A:8E @0AG5B0E <=>3>A;>9=CN 4>@>6=CN :>=AB@C:F8N 
?@82>4OB : 42CEA;>9=>9 @0AG5B=>9 <>45;8. 

#@8 @0AG5B5 4>@>6=>9 :>=AB@C:F88 =0 ?@>G=>ABL ?> 
A4283>CAB>9G82>AB8 3@C=B0 75<;O=>3> ?>;>B=0 2 :0G5AB25 =86=53> 
?@8=8<0NB 3@C=B (A 53> E0@0:B5@8AB8:0<8), 0 2 :0G5AB25 25@E=53> - 2AN 
4>@>6=CN >4564C. &>;I8=C 25@E=53> A;>O h 6 ?@8=8<0NB @02=>9 AC<<5 
B>;I8= A;>52 >4564K. 

#@8 @0AG5B5 ?> CA;>28N A4283>CAB>9G82>AB8 2 ?5AG0=>< 

A;>5 >A=>20=8O A ?><>ILN =><>3@0<<K =86=5<C A;>N 42CEA;>9=>9 <>45;8 
CA;>2=> ?@8A20820NB >1KG=K5 E0@0:B5@8AB8:8 ?5AG0=>3> A;>O, 0 <>4C;L 
C?@C3>AB8 ?@8=8<0NB @02=K< >1I5<C <>4C;N =0 ?>25@E=>AB8 ?5AG0=>3> 
A;>O. 

 >4C;L C?@C3>AB8 25@E=53> A;>O <>45;8 2KG8A;ONB :0: 
A@54=52725H5==K9 ?> D>@<C;5: 

:  , (2) 
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345 C 3 G8A;> A;>52 4>@>6=>9 >4564K; 
Ei 3 <>4C;L C?@C3>AB8 i -3> A;>O; 
hi 3 B>;I8=0 i -3> A;>O. 

�59AB2CNI85 2 3@C=B5 8;8 2 ?5AG0=>< A;>5 0:B82=K5 =0?@O65=8O 
A42830 (Т) 2KG8A;ONB ?> D>@<C;5: 

Т = ÇA ∙ D, (3) 

345  ÇA 3 C45;L=>5 0:B82=>5 =0?@O65=85 A42830 >B 548=8G=>9 =03@C7:8, 
>?@545;O5<>5 A ?><>ILN =><>3@0<<; 

D 3 @0AG5B=>5 402;5=85 >B :>;5A0 =0 ?>:@KB85 = 0,6. 
#@545;L=>5 0:B82=>5 =0?@O65=85 A42830 ТCD 2 3@C=B5 @01>G53> A;>O 

(8;8 2 ?5AG0=>< <0B5@80;5 ?@><56CB>G=>3> A;>O) >?@545;ONB ?> D>@<C;5: 
Tnp = k8  ∙ (EN  + 0,1gED ∙ zBC ∙ tgÇEF) , (4) 

345 EN 3 AF5?;5=85 2 3@C=B5 75<;O=>3> ?>;>B=0 (8;8 2 ?@><56CB>G=>< 
?5AG0=>< A;>5),  #0, ?@8=8<05<>5 A CG5B>< ?>2B>@=>AB8 =03@C7:8; 

k 8 3 :>MDD8F85=B, CG8BK20NI89 >A>15==>AB8 @01>BK :>=AB@C:F88 =0 
3@0=8F5 ?5AG0=>3> A;>O A =86=8< A;>5< =5ACI53> >A=>20=8O. 

#@8 CAB@>9AB25 =86=53> A;>O 87 C:@5?;5==KE <0B5@80;>2, 0 B0:65 
?@8 C:;04:5 =0 3@0=8F5 «>A=>20=85 - ?5AG0=K9 A;>9» @0745;ONI59 
35>B5:AB8;L=>9 ?@>A;>9:8, A;54C5B ?@8=8<0BL 7=0G5=8O k 8 @02=K<: 

 4,5 - ?@8 8A?>;L7>20=88 2 ?5AG0=>< A;>5 :@C?=>3> ?5A:0; 
 4,0 - ?@8 8A?>;L7>20=88 2 ?5AG0=>< A;>5 ?5A:0 A@54=59 :@C?=>AB8; 
 3,0 - ?@8 8A?>;L7>20=88 2 ?5AG0=>< A;>5 <5;:>3> ?5A:0; 
 1,0 - 2> 2A5E >AB0;L=KE A;CG0OE. 
#@8 CAB@>9AB25 =865;560I53> A;>O 87 =5 C:@5?;5==KE <0B5@80;>2 8 

157 C:;04:8 @0745;8B5;L=>9 ?@>A;>9:8 A;54C5B ?@8=8<0BL 7=0G5=8O k 8 = 2. 

z BC 3 3;C18=0 @0A?>;>65=8O ?>25@E=>AB8 A;>O, ?@>25@O5<>3> =0 
A4283>CAB>9G82>ABL, >B 25@E0 :>=AB@C:F88, A<; 

g ED 3 A@54=52725H5==K9 C45;L=K9 25A :>=AB@C:B82=KE A;>52, 
@0A?>;>65==KE 2KH5 ?@>25@O5<>3> A;>O, :3/A<3

; 

ÇEF  3 @0AG5B=0O 25;8G8=0 C3;0 2=CB@5==53> B@5=8O <0B5@80;0 
?@>25@O5<>3> A;>O ?@8 AB0B8G5A:>< 459AB288 =03@C7:8. 

�@C=B 75<;O=>3> ?>;>B=0 - 3;8=0 
 

�K2>4: #@>G=>ABL 3@C=B0 >A=>20=8O =0 A4283 >15A?5G5=0 / =5 >15A?5G5=0.  
�A;8 ?@>G=>ABL =5 >15A?5G5=0, B> =5>1E>48<> ?><5=OBL B>;I8=C 

A;>52 2 :>=AB@C:F88 4>@>6=>9 >4564K, ;81> ?>4>1@0BL 4@C3CN 

:>=AB@C:F8N A 1>;LH59 ?@>G=>ABLN 2KH5;560I8E A;>52, ;81> 70<5=8BL 
3@C=B >A=>20=88 (5A;8 2>7<>6=>). 
 

%>45@60=85 >BG5B0: ?@82>4OBAO F5;L @01>BK, 8AE>4=K5 40==K5, 
?>@O4>: @0AG5B0 8 2K2>4 ?> =5<C. 
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#@0:B8G5A:0O @01>B0 11 

$0AG5B :>=AB@C:F88 2 ?@>3@0<<=>< :><?;5:A5 Robur 

 

*5;L @01>BK: >2;045BL =02K:0<8 @01>BK A =>@0<0B82=>-B5E=8G5A:>9 
4>:C<5=B0F859. !0CG8BAO @0AAG8BK20BL :>=AB@C:F8N 4>@>6=>9 >4564K ?> 
4>?CAB8<><C ?@>381C. #>4B25@48BL :><?5B5=F88 "� 1-7,9,10 #� 3.1,3.2,3.3. 

�AE>4=K5 40==K5: �0==K5 ?@0:B8G5A:>9 @01>BK 8.  
#>@O4>: 2K?>;=5=8O @01>BK 

1 � ?@>3@0<<5 &>?><0B8: Robur 3 �>@>6=0O >45640 225AB8 8AE>4=K5 
40==K5 4;O @0AG5B0 :>=AB@C:F88 4>@>6=>9 >4564K. 

 
$8AC=>: 1 3 "1I85 40==K5 
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$8AC=>: 2 3 !03@C7:8 

 
$8AC=>: 3 3 �>=AB@C:F8O 4>@>6=>9 >4564K 
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$8AC=>: 4 3 "ACH5=85 

2 �K?>;=8BL @0AG5B, =0602 =0 «$0AG5B». #>;CG5==K5 40==K5 >D>@<8BL 
:0: @57C;LB0B ?@0:B8G5A:>9 @01>BK. 

 

%>45@60=85 >BG5B0: ?@82>4OBAO F5;L @01>BK, 8AE>4=K5 40==K5, 
?>@O4>: @0AG5B0 8 2K2>4 ?> =5<C. 
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