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CA;>28O<8, ?@8 :>B>@KE <0H8=K =5 <>3CB @01>B0BL; [#@.2.&01;. 2 - 10] 

     � = - =5?@542845==K5 ?5@5@K2K 2 @01>B5 <0H8=;  [#@.2.&01;. 2 - 10]  

     � > - 2@5<O, 70B@0G8205<>5 =0 4>AB02:C <0H8= =0 @5<>=B=>5 ?@54?@8OB85 8 
>1@0B=>, 0 B0:65 2@5<O >6840=8O @5<>=B0; [#@.2.&01;. 2 - 10] 

    � @5< - 2@5<O =0E>645=8O <0H8= 2 B5E=8G5A:>< >1A;C6820=88 8 @5<>=B5. 
[#@.2.&01;. 2  

 

1) -:A:020B>@K   � = 365 3 173  = 192 4=. 

2) �><?@5AA>@K � = 365 - 173 = 192 4=. 

3) �0B:8 � = 365 3 173 = 192 4=. 
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�>;8G5AB2> G0A>2 @01>G53> 2@5<5=8 <0H8=K  2 B5G5=85 3>40 � G ?@8 
?@>4>;68B5;L=>AB8 A<5=K 2 G0A0E A>3;0A=> @568<C, CAB0=>2;5==><C 4;O 40==>9 
>@30=870F88 8 2 A>>B25BAB288 A 459AB2CNI8< 70:>=>40B5;LAB2><, >?@545;O5BAO 
:0: 

 

                    �G = � � A< #A<,                                 (1.2) 

 

1) -:A:020B>@K.                         � = 192 * 1 * 8  = 1536 G0A>2 
2) �><?@5AA>@K.                        � = 201 * 1 * 8  = 1608 G0A>2 

     3) �2B><>18;L=K5 :@0=K.        � = 201 * 1 * 8  = 1608 G0A>2 
 
 

 

1.3. $0AG5B G8A;0 &" 8 @5<>=B>2 2 ?;0=8@C5<>< 3>4C 
 

%B@>8B5;L=K5 >@30=870F88 @07@010BK20NB 3>4>2>9 ?;0= 8 <5AOG=K5 ?;0=K-

3@0D8:8 B5E=8G5A:>3> >1A;C6820=8O 8 @5<>=B0 <0H8= ?> �"%& 25646-95 . 

�>4>2>9 ?;0= B5E=8G5A:>3> >1A;C6820=8O 8 @5<>=B0 O2;O5BAO >A=>20=85< 4;O 
@0AG5B0 ?>B@51=>AB8 2 <0B5@80;L=KE 8 B@C4>2KE @5AC@A0E, 2 ?@>872>4AB25==KE 
?;>I04OE @5<>=B=KE <0AB5@A:8E 8 ?@>D8;0:B>@852, 2 B5E=>;>38G5A:>< 
>1>@C4>20=88, 2 ?5@54286=KE A@54AB20E. 
�>;8G5AB2> B5E=8G5A:8E >1A;C6820=88 8 @5<>=B>2 2 ?;0=8@C5<>< 3>4C  � 

>?@545;O5BAO ?> D>@<C;5: 

                                                   
�

�Ф К
"
��К 




                           (1.3) 

 

345 !D - D0:B8G5A:0O =0@01>B:0 <0H8=K =0 =0G0;> ?;0=8@C5<>3> 3>40 A> 
2@5<5=8 ?@>2545=8O ?>A;54=53> 2840 B5E=8G5A:>3> >1A;C6820=8O, @5<>=B0 8;8 A 
=0G0;0 M:A?;C0B0F88, G; 

      !? - ?;0=8@C5<0O =0@01>B:0 =0 @0AG5B=K9 3>4, G; 
      &  - ?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). 
 

�D<@9D: �4D<4AF 39, 7DGCCO @4L<A 6, 9, 28.  

 

�AE>4=0O 40==K5 4;O @0AG5B>2: 
 

-:A:020B>@ >4=>:>2H>2K9, ?OB>9 @07<5@=>9 3@C??K, =0 3CA5=8G=>< E>4C A 
:>2H>< 5<:>ABLN 1,6 <3, -"-5124; �=25=B0@=K9 № 121; % =0G0;0 M:A?;C0B0F88 &D 
= 1000 <>B>-G; #;0= @01>BK 1600 <>B>-G; &"-1 = 100 </G; &"-2 = 500 </G; & = 1000 
</G; %" = 2; � = 10000 </G 
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 4EK9F BEF4F>4 A4D45BF>< @4L<AO BF CBE?98A97B F9IA<K9E>B7B 6B;89=EF6<O 

=0 =0G0;> A;54CNI53> 3>40 =0G8=0NB A :0?8B0;L=>3> @5<>=B0: 
  

        & �.>  = &( � / & ?5@ �  = 1000 / 10000 = 0, (=0 =0G0;> ?;0=8@C5<>3> 3>40  >AB0B>: 
0, B0: :0: 1000 =0 10000 =5 45;8BAO); 

 

        &&.>  = &(& / &?5@ & = 
1000

0
1

1000

1000
 = 1(0), (=0 =0G0;> ?;0=8@C5<>3> 3>40  >AB0B>: 

0, B0: :0: 2 G8A;8B5;5 >AB0B>: 0); 
 

        &&"-2.>  = & D.&"-2 / &?5@.&"-2  = 
500

1000 = 
500

02 = 2 3 1 = 1 (0); 

 

        &&"-1.>  = &D&"-1 / &?5@&"1 = 
100
1000  = 

100
010 - 2 = 8 (0). 

      $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). 

 

16,0
10000

16000






 �

�Ф
К К

"
��К                      #@8=8<05< ��  = 0; 

 

106,1
1000

16000






 �

"

�Ф
" К

"
��"               #@8=8<05< �&  = 1; 

212,3
500

16000
2 





 �

"

�Ф
"� К

"
��"          #@8=8<05<  �&"-2 = 2; 

 

13316
100

16000
1 





 �

"

�Ф
"� К

"
��"          #@8=8<05< �&"-1 = 13. 

 

 9;G?PF4FO D4EK9FB6 ;4ABE<@ 6 F45?<JG 7B8B6B7B C?4A4 "� < D9@BAF4 №2 

 

1.4  $0AG5B <5AOF0 ?@>2545=8O :0?8B0;L=KE 8 B5:CI8E @5<>=B>2 <0H8= 

 

#>@O4:>2K9 =><5@ <5AOF0, 2 :>B>@>< 4>;65= ?@>872>48BLAO :0?8B0;L=K9 
@5<>=B �<, >?@545;ONB ?> D>@<C;5 

 

                                       
1

(12





�

Ф
� �

�"К
,                                  (1.4) 

 

�A;8 ?@8 @0AG5B5 �< > 12, :0?8B0;L=K9 @5<>=B <0H8=K 2 MB>< 3>4C =5 
?;0=8@C5BAO. 
#>@O4:>2K9 =><5@ <5AOF0, 2 :>B>@>< 4>;65= ?@>872>48BLAO B5:CI89 @5<>=B �B 

>?@545;O5BAO B0:65 
 

�D<@9D:     ).(75,7
1600

)01000(12
1

1600

)0(12 <N?P"" "
� 





  
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1.5   $07@01>B:0 3>4>2>3> ?;0=0 B5E=8G5A:>3> >1A;C6820=8O 8 @5<>=B0 <0H8= 

  

�>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.  
�>4>2>9 ?;0= &" 8 $ <0H8= CB25@6405BAO 3;02=K< 8=65=5@>< (<5E0=8:><) 

2KH5AB>OI59 >@30=870F88. 
 

�>4>2>9 ?;0= B5E=8G5A:>3> >1A;C6820=8O 8 @5<>=B0 <0H8= =0 201__ 3. 
________________________________________________ 

(=08<5=>20=85 >@30=870F88) 
&01;8F0 1. 2 
�=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 

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

1000 0 0 0 0 1600 - 1 2 13 

122            

            

            

            

            

            

            

            

 

      

 

     1.6  $0AG5B 3>4>2>3> >1J5<0 @01>B ?> &" 8 @5<>=B0 <0H8= 

 

�>4>2>9 >1J5< @01>B ?> &" 8 @5<>=BC >?@545;O5BAO ?> :064><C i-B><C 284C 
B5E=8G5A:8E 2>7459AB289 =0 >A=>20=88 ?@>872>4AB25==>9 ?@>3@0<<K Ni. %;54C5B 
8<5BL 2 284C, GB> >1KG=> 2 =>@<0B82=CN B@C4>5<:>ABL B5:CI53> @5<>=B0 �   
2E>4OB @01>BK &"-3, 0 =>@<0B82=0O B@C4>5<:>ABL B5:CI53> @5<>=B0 2:;NG05B 2 
A51O A;CG09=K9 @5<>=B. 
�>4>2>9 >1J5< @01>B ?> B5:CI5<C @5<>=BC 4;O <0H8= =0 H0AA8 02B><>18;59 

>?@545;ONB 8AE>4O 87 3>4>2>3> ?@>1530 8 C45;L=>9 B@C4>5<:>AB8 &C4, G5;.-G: 
 

                                     &3.&  =  &C4  l ?;.3                                                         (1.5) 

 

345: &C4. C45;L=0O B@C4>5<:>ABL B5:CI53> @5<>=B0 G5;.-G =0 1000 :<. ?@>1530;  
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�>4>2>9 >1J5< @01>B ?> ?@54?@8OB8N 

&01;8F0  1.3 

 0@:0 
<0H8=K 

�=25=-
B0@=K9 
№ 

&"-1 &"-2 %" &3.&" 

G5;-G 
& 

t n & t n & t n & t n T 

-"-5124 121 8,6 13 111,8 22 2 44 33 2 66 221,8 700 1 700 

-"-5124 122              

               

               

               

               

               

               

               

  �A53>    @   @   @ @   @ 

     

!0 M:A?;C0B8@CNI8E ?@54?@8OB8OE B@C4>5<:>ABL :0?8B0;L=>3> @5<>=B0  
?@54CA<0B@820NB 2 @07<5@5 50% >B @0AG5B=>9 3>4>2>9 B@C4>5<:>AB8 :0?8B0;L=>3> 
@5<>=B0 �  8 <0H8= =0 H0AA8 02B><>18;59. 
�A;8 2 =>@<0B82=>9 4>:C<5=B0F88 4;O :0:>9-;81> <0H8=K >BACBAB2CNB 40==K5 

> B@C4>5<:>AB8 @01>B (&E) 55 >?@545;ONB ?> B@C4>5<:>AB8 &" 8 @5<>=B0 
0=0;>38G=>9 ?> :>=AB@C:F88 <0H8=K 8AE>4O 87 A>?>AB02;5=8O 8E <0AA mE 8 m0=. 
�@><5 ?;0=8@>20=8O @01>B, A2O70==KE A 2K?>;=5=85< &" 8 @5<>=B0 <0H8=, =0 

M:A?;C0B0F8>==KE 1070E @07@010BK205BAO 8 4>?>;=8B5;L=0O ?@>3@0<<0, 
2:;NG0NI0O 2 A51O 2A?><>30B5;L=K5 @01>BK ?> 873>B>2;5=8N 70?0A=KE G0AB59, 0 
B0:65 ?> >1A;C6820=8N A0<>9 107K (& A0<>>1A;C6820=8O). "1J5< MB8E @01>B 
A>AB02;O5B 16&24% >B >1I59 B@C4>5<:>AB8 @01>B,  2K?>;=O5<KE ?@54?@8OB85<, 
8;8 13&31% >B ?@>3@0<<K ?> &" 8 @5<>=BC <0H8=, B0:8< >1@07>< & A0<. = 20%. 

 

�;O A<5H0==KE ?0@:>2 2 AB0F8>=0@=KE CA;>28OE 2K?>;=ONBAO 40&50% @01>B 
?> B5E=8G5A:><C >1A;C6820=8N 8 70&80% @01>B B5:CI53> @5<>=B0, 0 >AB0;L=K5 
=0 <5AB0E @01>BK <0H8=K. 

 

�>4>2>9 >1J5<  @01>B 2A5E 284>2 &" ?@54?@8OB8O A>AB028B: 
 

                    ∑& &"  = 1,2 (∑&&"-1 + ∑&&"-2 + ∑&%"  ),  G5;.-G.                         (1.6)              

 

   345 20 %  3 B@C4>2K5 70B@0BK, A2O70==K5 A A0<>>1A;C6820=85< ?@54?@8OB8O; 
     ∑&&"-1, ∑&&"-2, ∑&%", ∑&& 3 A>>B25BAB25==> AC<<0@=K5 B@C4>5<:>AB8 

A>>B25BAB2CNI8E 2>7459AB289. 
&@C4>5<:>ABL B5E=8G5A:>3> >1A;C6820=8O 8 B5:CI53> @5<>=B0 2 AB0F8>=0@=KE 

CA;>28OE A>AB028B: &" = 50 %,  & = 70 %. 

 

 

�>4>2>9 >1J5< @01>B &" 8 & 4;O AB0F8>=0@=KE 7>= 8 F5E>2 ?@54?@8OB8O 
A>AB028B: 
        

    ∑&7>= &", & = 1,2[0,5(∑&&"-1 + ∑&&"-2 + ∑&%") + 0,7∑&& + 0,5&�)],                    (1.7) 
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�>4>2>9 >1J5<  @01>B B5:CI8E @5<>=B>2 8 :0?8B0;L=KE @5<>=B>2 ?@>2>48<KE 
=0 1075 ?@54?@8OB8O A>AB028B: 

  

                ∑&&$, � = 1,2 (0,5&&$ + , ∑0,5&�)  G5;.-G.                      (1.8)              

           

 

"AB0;L=K5 @01>BK 2K?>;=ONBAO ?5@54286=K<8 A@54AB20<8 =0 <5AB0E 
2K?>;=5=8O @01>B %� . 

 

             ∑&&", &$, ?5@.<. = 1,2(50/100 ∑& &"  + 50/100 ∑& &)                         (1.9)              

 

 

1.7  $0A?@545;5=85 B@C4>5<:>AB8 &" 8 &$ ?> 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]. 
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&01;8F0 1.8 #@8<5@=>5 @0A?@545;5=85 B@C4>5<:>AB8 B5:CI53> @5<>=B0 ?> 
2840< @01>B, %  [1]. 

 
      

&01;8F0 1.9   #@8<5@=>5 @0A?@545;5=85 B@C4>5<:>AB8 @01>B B5:CI53> @5<>=B0, % 

 
 

�>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 ,                                  (1.10)                

  

345 &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. 
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1.6  $07@01>B:0 <5AOG=>3> ?;0=-3@0D8:0 &" 8 @5<>=B0 <0H8= 

  

 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 

 

                                                 
1

)(





��

Ф

�
�"n�

,                                        (1.11)   

       

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. 
#@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 _OA64DP_201__3. 
___________________________________ 

(=08<5=>20=85 >@30=870F88) 
&01;8F0 1.10 
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1.9 $0AG5B G8A;0 ?5@54286=KE A@54AB2 4;O &" 8 @5<>=B0 
 

     $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 #   = 
<E�C9D

�C9D

КmФ
"


.

.
 ;                                                  (1.12)                    

 

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). 
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     2. #��!�$"�"+!�/ +�%&,  
 

2.1. !07=0G5=85 7>=K 8;8 CG0AB:0 ?@>5:B8@>20=8O  
 

 

!07=0G5=85 >1J5:B0 8 2K?>;=O5<0O @01>B0, @568< @01>BK CG0AB:0 8;8 7>=K 
&" 8 &$, ?@>4>;68B5;L=>ABL A<5=K. 
     &5E=>;>38G5A:0O A2O7L A 4@C38<8 CG0AB:0<8 8;8 7>=0<8 (AE5<0 
B5E=>;>38G5A:>3> ?@>F5AA0). 
 

 
 

 

 

 

 

 

 

 

 

                             &" 

 

 

 

           
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

$8AC=>:  2.1. %E5<0 B5E=>;>38G5A:>3> ?@>F5AA0 B5E=8G5A:>3> >1A;C6820=8O %�    2 7>=5 &" 

 

�>=0 >6840=8O &" 

�>=B@>;L=> 3 
4803=>AB8G5A:85 @01>BK 

�@5?56=K5 @01>BK 

$53C;8@>2>G=K5 @01>BK 

-;5:B@>B5E=8G5A:85 
@01>BK 

,8==K5 @01>BK 

%<07>G=K5 @01>BK 

)@0=5=85 %�  

�>=B@>;L "&� 
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$8A. 2.2. %E5<0  B5E=>;>38G5A:>3> ?@>F5AA0 @5<>=B0 03@530B>2 
 

 

 

2.2 $0AG5B 3>4>2>9 B@C4>5<:>AB8 7>=K (CG0AB:0) ?@>5:B8@>20=8O  
 

�>4>2>9 >1J5< @01>B >B45;L=KE i-E 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 ,                                    (2.1) 

 

345 &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. 
2.3 $0AG5B D>=4>2 2@5<5=8 @01>G8E, ?>AB>2 8 >1>@C4>20=8O 

#@85< 03@530B0 2 @5<>=B 

$071>@:0 03@530B0 =0 45B0;8 

 >9:0 8 >G8AB:0 45B0;59 

#@>25@:0 03@530B0 =0 AB5=45 

�5D5:B0F8O 45B0;59 

�>4=K5 45B0;8 

$5<>=B 
45B0;59 

!53>4=K5 
45B0;8 

'B8;L  

�><?;5:B>2:0 03@530B0 

%1>@:0 03@530B0 

�K40G0 87 @5<>=B0 

#>:C?=K5 
45B0;8 

$53C;8@>2:0, >1:0B:0 8 
8A?KB0=85 

�5B0;8, 
B@51CNI85 
@5<>=B0 
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$568< @01>BK CG0AB:0 E0@0:B5@87C5BAO G8A;>< @01>G8E 4=59 2 3>4C, 
?@>4>;68B5;L=>ABLN @01>G59 =545;8 8 @01>G59 A<5=K 2 G0A0E, G8A;>< A<5=.  
�>4>2K5 D>=4K 2@5<5=8 @01>G8E 8 >1>@C4>20=8O >?@545;ONBAO 8AE>4O 87 

@568<0 @01>BK CG0AB:0 8 ?>4@0745;ONBAO =0 =><8=0;L=K5 8 459AB28B5;L=K5  
 

2.3.1. !><8=0;L=K9 3>4>2>9 D>=4 2@5<5=8 @01>G53> >?@545;ONB ?> D>@<C;5:  
 

                                ( =.@. = [365 3 (104 + 12)] t A<                                        ( 2.2 ) 

 

345 ( =.@. 3 =><8=0;L=K9 3>4>2>9 D>=4 2@5<5=8 @01>G53>, G0A.  
      365 3 :>;8G5AB2> :0;5=40@=KE 4=59 2 3>4C;  
      104 3 :>;8G5AB2> 2KE>4=KE 4=59 2 3>4C;  
      12 3 :>;8G5AB2> ?@074=8G=KE 4=59 2 3>4C;  
      t 3 ?@>4>;68B5;L=>ABL @01>G59 A<5=K, G;  
      t A< = 8 G0A>2.  
 

2.3.2 �59AB28B5;L=K9 3>4>2>9 D>=4 2@5<5=8 @01>G53> >?@545;ONB ?> D>@<C;5:  
 

                            ( 4.@. = [365 3 (104 + 12 + t>)] t A< β                       (2.3) 
 

345 ( 4.@.- 459AB28B5;L=K9 3>4>2>9 D>=4 2@5<5=8 @01>G53>, G0A.  
t > 3 4;8B5;L=>ABL >B?CA:0  
t > = 28 :0;5=40@=KE 4=59  
β 3 :>MDD8F85=B CG8BK20NI89 ?>B5@8 @01>G53> 2@5<5=8 ?> C2068B5;L=K< 

?@8G8=0< (1>;57=8, 04<8=8AB@0B82=K5 2K7>2K, 8 B.4.). β = 0,96 3 0,97  

 

2.3.3 �>4>2>9 D>=4 2@5<5=8 >1>@C4>20=8O >?@545;ONB 87 2K@065=8O: 
 

                            (>. = [365 3 (104 + 12)] t A< y η>                                               (2.4) 

 

345 (> - 3>4>2>9 D>=4 @01>G53> 2@5<5=8 >1>@C4>20=8O, G0A. 
       y 3 G8A;> A<5= @01>BK                                                                                                           
η> 3 :>MDD8F85=B 8A?>;L7>20=8O >1>@C4>20=8O ?> 2@5<5=8:                                          
- 4;O <5B0;>>1@010BK20NI8E AB0=:>2. η> = 0.75 3 0,8;                                                      

- 4;O =03@520B5;L=KE 8 B5@<8G5A:8E ?5G59 η> = 0,6 3 0,75;                                               

- 4;O :C7=5G=KE 3>@=>2, 4;O A20@>G=>3> 8 =0?;02>G=>3> >1>@C4>2. η> = 0,85-0,9.  

 

     2.3.4 �>4>2>9 D>=4 2@5<5=8 ?>AB0 >?@545;ONB 87 2K@065=8O:  
 

                            ( ? = [365 3 (104 + 12)]t A< C m                                 (2.5) 

 

345 ( ? 33>4>2>9 D>=4 2@5<5=8 ?>AB0, G0A.  
  m 3 G8A;> ;N459, >4=>2@5<5==> @01>B0NI8E =0 ?>ABC. 
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2.4. $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  / (=.                                                  (2.6)              

 

 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> ((=. ≈ 2100 G.)  

 

%?8A>G=>5 G8A;> @01>G8E: 
                                                     $A?. = &3.i  / (4.                                                 (2.7)             

 

 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 ≈ 1790 G., 4;O 2@54=KE CA;. B@C40 (4 ≈ 1600 G.) 
 

�>4>2>9 D>=4 2@5<5=8 >1>@C4>20=8O >?@545;ONB 87 2K@065=8O: 
 

                                    (>1. = [365 3 (104 + 10)] t A< y η>,                                                    (2.8)                    

 

(>1  - 3>4>2>9 D>=4 @01>G53> 2@5<5=8 >1>@C4>20=8O, G0A. 
y 3 G8A;> A<5= @01>BK 

η> 3 :>MDD8F85=B 8A?>;L7>20=8O >1>@C4>20=8O ?> 2@5<5=8:  
       4;O <5B0;;>>1@010BK20NI8E  AB0=:>2               η> = 0.75 3 0,8;  

       4;O =03@520B5;L=KE 8 B5@<8G5A:8E ?5G59          η> = 0,6 3 0,75;  

       4;O :C7=5G=KE 3>@=>2, 4;O A20@>G=>3> 8 =0?;02>G=>3>  
       >1>@C4>20=8O                                                         η> = 0,85 3 0,9. 

 

�>4>2>9 D>=4 2@5<5=8 ?>AB0:  
 

                                     ( ? = [365 3 (104 + 10)] t A< C m.                                  (2.9)                   

 

345 ( ? 33>4>2>9 D>=4 2@5<5=8 ?>AB0, G0A. 
 m 3 G8A;> ;N459, >4=>2@5<5==> @01>B0NI8E =0 ?>ABC. 

 

 

     2.4.1  ,B0B=0O 254><>ABL ?@>872>4AB25==KE @01>G8E  
 

,B0B=0O 254><>ABL @07@010BK205BAO ?> 40==K< ?@8=OB>3> A?8A>G=>3> 
:>;8G5AB20 ?@>872>4AB25==KE @01>G8E 8 2A?><>30B5;L=KE @01>G8E. 
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%?8A>G=K9 A>AB02 ?@>872>4AB25==KE 8 2A?><>30B5;L=KE @01>G8E @0A?@545;ONB 
?> @07@O40<, 2 7028A8<>AB8 >B E0@0:B5@0 @01>B, 2K?>;=O5<KE =0 ?@>5:B8@C5<>< 
CG0AB:5 A>3;0A=> @5:><5=40F89 B0@8D=>-:20;8D8:0F8>==>3> A?@02>G=8:0. 

 %@54=89 @07@O4 @01>G8E R A@. 40==>3> CG0AB:0 ?>4AG8BK20NB ?> D>@<C;5: 
 

                               
n

nn

cp
mmm

RmRmRm
R





...

...

21

2211
;                                       (2.10)  

          

   345 R1,R2, ... R n  - @07@O4K @01>G8E; (1, 2, 3, 4, 5, 6). 
  m1, m2, ... m n 3 G8A;> @01>G8E A>>B25BAB2CNI8E @07@O4>2. 
 

   #> 40==K< 459AB2CNI8E @5<>=B=>-<5E0=8G5A:8E 702>4>2 >?@545;5=K A@54=85 
@07@O4K ?@>872>4AB25==KE @01>G8E A;54CNI8E CG0AB:>2: 
$071>@>G=>-<>5G=K9 ..........................................................1,5 

$5<>=B0 @0<........................................................................  2,7 
%1>@:8 8 @53C;8@>2:8 <0H8=, <0;O@=K9 ....................... 2,6 
$5<>=B0 03@530B>2 ...............................................................3,4 

       �C7=5G=>-@5AA>@=K9, A20@>G=>-B5@<8G5A:89 ................. 3,2 
$5<>=B0 45B0;59 42830B5;59 ............................................  3,4 
 >B>@=K9 CG0AB>: ..............................................................3,7 

�A?KB0B5;L=0O AB0=F8O ......................................................4,2 
$5<>=B0 :C7>2>2 8 :018= ................................................... 2,9 
 54=8F:>-@0480B>@=K9 CG0AB>: .......................................3,0 

$5<>=B0 M;5:B@>>1>@C4>20=8O  ......................................... 3,5 
%;5A0@=>-<5E0=8G5A:89  ....................................................2,4 

 

ПD8@9D.   
!C<EBKAO= EBEF46 D45BK<I D4ECD989?ONF F4>:9 CB E@9A4@.  9;G?PF4FO 

D4ECD989?9A<O D45BK<I CB D4;DO84@ < E@9A4@ BHBD@?ONF 6 6<89 698B@BEF<. 
 

&01;8F0   1.11                     %?8A>G=K9 A>AB02 @01>G8E 
!08<5=>20=85 CG0AB:0 �>;8G5AB2> @01>G8E 

�A53> #> A<5=0< #> @07@O40< 

I II III 1 2 3 4 5 6 

1. #@>872>4AB25==K5 @01>G85 
 

2. �A?><>30B5;L=K5 @01>G85 
 

30 

 

 

6 

 

 

10 

 

 

 

2 

 

 

 

10 

 

 

 

2 

 

 

 

10 
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 3 3 3  1 
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2.5  $0AG5B :>;8G5AB20 >1>@C4>20=8O =0 CG0AB:5 ?@>5:B8@>20=8O 
 

$0AG5B ?@>872>48BAO ?@8<5=8B5;L=> : AB0F8>=0@=K< 7>=0< &", & 8 : 
>B45;5=8O< (CG0AB:0<) B5:CI53> @5<>=B0. 
&5E=>;>38G5A:>5 >1>@C4>20=85 M:A?;C0B0F8>==>3> ?@54?@8OB8O ?>4@0745;O5BAO 

=0 >A=>2=>5, >?@545;O5<>5 @0AG5B>< 8 2A?><>30B5;L=>5, :>B>@>5 ?>418@05BAO ?> 
B5E=>;>38G5A:8< A>>1@065=8O<. 
$0AG5B >A=>2=>3> >1>@C4>20=8O 254CB 2 7028A8<>AB8 >B >1J5<0 :>=:@5B=KE 

@01>B (B@C4>5<:>AB8) 8 3>4>2>3> D>=40 2@5<5=8 >1>@C4>20=8O ?> D>@<C;5 
 

                                                    ) >1 = 
��

 К
Ф
"

.                                                       (2.11)           

 

345 & :.@ 3 B@C4>5<:>ABL :>=:@5B=KE @01>B, G5;-G. 
      ( >1 3 3>4>2>9 D>=4 2@5<5=8 >1>@C4>20=8O, G. 
       

     ПB8N9@AB FD4AECBDFAB9 B5BDG8B64A89 

 

     $071>@>G=>-A1>@>G=K5 8 @5<>=B=K5 @01>BK =52>7<>6=> ?@>872>48BL 157 
CG0AB8O  2 
B5E=>;>38G5A:>< ?@>F5AA5 3@C7>?>4J5<=KE 8 B@0=A?>@B8@CNI8E <5E0=87<>2 8 

>1>@C4>20=8O. 
#>4J5<=>-B@0=A?>@B=>5 >1>@C4>20=85 2K18@0NB, CG8BK20O A;54CNI85 

D0:B>@K: <0AAC 8 3010@8B=K5 @07<5@K ?>4=8<05<KE 8 ?5@5<5I05<KE 8745;89 
(3@C7>2); B@51C5<CN ?@>872>48B5;L=>ABL @01>B 8 157>?0A=K5 CA;>28O 8E 
2K?>;=5=8O. !5>1E>48<> AB@5<8BLAO  : <0:A8<0;L=>9 M:>=><8G5A:8 >?@0240==>9 
<5E0=870F88 ?>4J5<=>-B@0=A?>@B=KE >?5@0F89. 

   

  &01;8F0  2.2            #>4J5<=>-B@0=A?>@B=>5 >1>@C4>20=85.  
   !08<5=>20=85  >45;L 

B8? 
&5E=8G5A:0O  E0@0:B5@8AB8:0  >I=>ABL 

:�B 
�@C7>=5ACI89  :>=2595@ 4198 #5@8>48G5A:>3> 459AB28O 5,7 

$>;8:>2K5 :>=2595@K 
(@>;L30=38) 

- - - 

'7:>:>;59=K9 ?CBL A B5;56:0<8  �@C7>?>4J5<=>ABL 1-10 B.  

�@0= ?>425A=>9 >4=>10;>G=K9 7990-

84 

�@C7>?>4J5<=>ABL 1,2,3,5 B.  
#@>;5B 3-12<. 

0,36 3 1,2 

-;5:B@8G5A:0O B0;L(?5@5<5-
I05BAO ?> <>=>@5;LA>2><C ?CB8) 

- �@C7>?>4J5<=>ABL 0,5, 1, 2, 3, 5 B. 0,4; 1; 2; 3; 4, 8. 

#>2>@>B=K9 :>=A>;L=K9 :@0= - �@C7>?>4J5<=>ABL:0,25-0,5;1-2; 3-5B. 0,6; 1-3; 4-7. 

       

�;O A>740=8O B@51C5<>9 :C;LBC@K ?@>872>4AB20 =5>1E>48<> ?>;=>ABLN 
8A:;NG8BL A:;048@>20=85 45B0;59 8 03@530B>2 =0 ?>;. !0  ?@>872>4AB25==KE 
CG0AB:0E 4>;6=K 1KBL ?@54CA<>B@5=K @07;8G=K5 AB5;;068, ?>44>=K, :>=B59=5@K, 
0 B0:65 ?;>I04:8 4;O 2@5<5==>3> E@0=5=8O 45B0;59, C7;>2, 03@530B>2 8 
<0B5@80;>2. 
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#@8 @0AG5B0E ?;>I048 CG0AB:>2 8 F5E>2 =5>1E>48<> B0:65 CG8BK20BL ?;>I04L 
?>AB>2 (@07<5@ <0H8=K). 
#>A;5 ?@5420@8B5;L=>3> @0AG5B0 =5>1E>48<>3> :>;8G5AB20 >1>@C4>20=8O, A 

CG5B>< B5E=>;>38G5A:>3> ?@>F5AA0 =0 CG0AB:5, ?@>872>4OB 53> ?>41>@, CG8BK20O 
B5E=8G5A:CN E0@0:B5@8AB8:C, <>I=>ABL 8 3010@8B=K5 @07<5@K. 
"1>@C4>20=85, @0AAG8B0==>5 8 ?>4>1@0==>5, 8=25=B0@L, 0 B0:65 ?;>I04:8 4;O 

A:;048@>20=8O <0B5@80;>2 8 03@530B>2 =5>1E>48<> 70=5AB8 2 254><>ABL 
 

&01;8F0 1.13                 �54><>ABL >1>@C4>20=8O                                                                   
 

№ 

 

!08<5=>20=85 
>1>@C4>20=8O 

 

 

 

 >45;L 

+8
A;
> 
54
8=
8F

 

'AB0=>2- 
;5==0O 
<>I=>ABL 
:�B. 

�010@8B
- 

=K5 
@07<5@K 
2 ?;0=5 
<<. 

�0=8<05<0
O ?;>I04L 
< 2 

%B>8<>ABL 
2 >?B>2KE 
F5=0E, @C1. 

�4
8-

=8
FK

 

"
1I
0O

 

�4
8-

=8
FK

 

"
1I
0O

 

�4
8=

-

8F
K 

"
1I
0O

 

�     "A=>2=>5 >1>@C4>20=85 
1           

�     �A?><>30B5;L=>5 >1>@C4>20=85 
1           

%     �=25=B0@L  
1           

�    #;>I04:0 4;O E@0=5=8O 
1           

                                                          �B>3>  @  @  @ 

  

    2.6  $0AG5B G8A;0 ?>AB>2 B5E=8G5A:>3> >1A;C6820=8O 8 @5<>=B0 
 

!5A<>B@O =0 ?@58<CI5AB20 ?@>2545=8O &" 8 &$ =0 A?5F80;878@>20==KE ?>AB0E 
?>B>G=>9 ;8=88 F5;5A>>1@07=K< >:07K205BAO 8A?>;L7>20BL 4;O MB8E F5;59 
C=825@A0;L=K5 ?>ABK. -B> A2O70=> A @07=>>1@0785< B8?>2 8 <>45;59 AB@>8B5;L=KE 
<0H8=, =0E>4OI8EAO =0 10;0=A5. 
+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 

 

                                          ) ?.&"  = mФ
"
�

"�
                                        (2.12)             

 

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. 
 

                                            ) ? &$ = 
�

" 
Ф
"

                                             (2.13)            

 

   345 &&$ 3 >1J5< @01>B (B@C4>5<:>ABL) B5:CI53> @5<>=B0.   
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2.6.1.  $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 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 ,                    (2.14)    
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