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EBEF46?SRM<I B5D4;B64F9?PAB7B CDBJ9EE4. !9;46<E<@B BF CB?GK9AAB= 
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"� 2. "EGM9EF6?SFP CB<E>, 4A4?<; < <AF9DCD9F4J<R <AHBD@4J<<, 
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"� 6. #DBS6?SFP 7D4:84AE>B-C4FD<BF<K9E>GR CB;<J<R, 
89@BAEFD<DB64FP BEB;A4AAB9 CB6989A<9 A4 BEAB69 FD48<J<BAAOI 
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46FB@B5<?PAOI 8BDB7 < 4QDB8DB@B6. 
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"?@545;5=85 M;5<5=B>2 8 @07<5@>2 02B>4>@>6=>3> <>AB0 
 

*5;L @01>BK: CD<B5D9F9A<9 CD4>F<K9E><I A46O>B6 BCD989?9A<S BEAB6AOI 
Q?9@9AFB6 < D4;@9DB6 46FB8BDB:AB7B @BEF4. 
�>4K D>@<8@C5<KE :><?5B5=F89: "�2- "�4, "�6, "�7, #�3.1  

�484A<9: <ECB?P;GS GK95A<> #. . %4?4@4I<A, �.�.  4>B6E><= «�A:9A9DAO9 
EBBDG:9A<S 6 FD4AECBDFAB@ EFDB<F9?PEF69 BCD989?<FP»: 
 
1. "EAB6AO9 Q?9@9AFO < D4;@9DO 46FB8BDB:AB7B 54?BKAB7B @BEF4 (D<EGAB> 1) 
2. %89?4FP BC<E4A<9 @BEF4 CB CD<6989AAB= EI9@9 
3. "F69F<FP A4 >BAFDB?PAO9 6BCDBEO 

 
 

 
$<EGAB> 1- %I9@4 46FB8BDB:AB7B 54?BKAB7B @BEF4  

1. "EAB6AO9 Q?9@9AFO < D4;@9DO  
 
    1 3 __________________________________________ 
    2 3 __________________________________________ 
    3 3 __________________________________________ 
    4 3__________________________________________  
    5 3 __________________________________________ 
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    6 3 __________________________________________ 
    7 3 __________________________________________ 
    8 3 __________________________________________ 
    9 3 __________________________________________ 
    10 3________________________________________ _    
    11 3__________________________________________ 
    12 3 _________________________________________ 
    13 3 _________________________________________ 
    14 3 _________________________________________ 
    15 3__________________________________________  
    16 3 _________________________________________ 
    17 3 _________________________________________ 
    18 3__________________________________________ 
    $'�� 3 ______________________________________ 
    ' � 3 _______________________________________ 
    & 3  __________________________________________ 
    !0 3 _________________________________________ 
    ! 3 __________________________________________ 
    h 3 __________________________________________ 
    L@ 3__________________________________________  
 
 2. "?8A0=85 <>AB0:  
 1. %F4F<K9E>4S EI9@4 @BEF4-_________________ 
 2. �B?-6B CDB?9FB6-__________ 
 3. �?<A4 CDB?9F4-   ________ 
 4. '>D9C?9A<9 >BAGEB6 -__________ 
 5. ,<D<A4 FDBFG4D4 - ____________ 
 6. �9FBAAO= GCBD (E5BDAO= <?< @BAB?<FAO=)-_________ 
 

3. �BAFDB?PAO9 6BCDBEO 

1. #D< >4><I 7DGAFB6OI GE?B6<SI CD<@9AS9FES 84AA4S E<EF9@4 @BEF4? 
2. #D< CB@BM< >4><I GEFDB=EF6 BEGM9EF6?S9FES BF6B8 6B8O E CDB9;:9= K4EF< 
@BEF4 < FDBFG4DB6? 
3. "F K97B ;46<E<F >B?<K9EF6B CDB@9:GFBKAOI BCBD 6 E<EF9@9 @BEF4?  
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#@0:B8G5A:0O @01>B0 № 2 

"?@545;5=85 2840 8A:CAAB25==>3> A>>@C65=8O, 53> @07<5@>2 8 @0AE>40 
2>4K 

*5;L: #D<B5D9F9A<9 CD4>F<K9E><I A46O>B6 BCD989?9A<S 6<84 <E>GEEF69AAB7B 
EBBDG:9A<S, 97B D4;@9DB6 < D4EIB84 6B8O.  

�>4K D>@<8@C5<KE :><?5B5=F89: "�2-4; #� 3.1  

� EBBF69FEF6<< E ;484A<9@ FD95G9FES 6OCB?A<FP: 

1) $4EEK<F4FP D4EIB8 6B8O- Q, @3/E9>, A4 C9D<B8<K9E>< 89=EF6GRM9@ 

6B8BFB>9; 

2) !4 BEAB64A<< D4EK9F4 BCD989?<FP 6<8 <E>GEEF69AAB7B EBBDG:9A<S, >BFBDO= 

@B:AB Q>EC?G4F<DB64FP A4 D4EK9FAB@ 6B8BFB>9; 

3) "CD989?<FP BEAB6AO9 D4;@9DO <E>GEEF69AAB7B EBBDG:9A<S 

#>@O4>: 2K?>;=5=8O 7040=8O 
1) "EAB6A4S ;46<E<@BEFP, CB >BFBDB= @B:AB CDB<;6B8<FP 7<8D46?<K9E><= 

D4EK9F <E>GEEF69AAB7B EBBDG:9A<S, ;4>?RK49FES 6 FB@, KFB D4EIB8 6B8O Q 

@3/E9>, 6OD4:49FES HBD@G?B= (1) 

   Q = Ì½,                                                                                                                (1) 
   789 Ì-C?BM48P :<6B7B E9K9A<S, @2; 

        ½-ED98ASS E>BDBEFP CDBF9>4A<S 6B8O, @/E9>; 
2) %>BDBEFP CDBF9>4A<S 6B8O v @/E9>, BCD989?S9FES CB HBD@G?9 (2) 

RiCv  ,                                                                                                              (2) 
    789 %- >BQHH<J<9AF, ;46<ESM<= BF L9DBIB64FBEF< DGE?4 < 7<8D46?<K9E>B7B 

D48<GE4; 
R- 7<8D46?<K9E><= D48<GE, @; 
i- G>?BA 8A4 6B8BFB>4 

3) �9?<K<A4 7<8D46?<K9E>B7B D48<GE4 BCD989?S9FES CB HBD@G?9 (3) 

p

Ì
R  ,                                                                                                                   (3) 

789 Ì- C?BM48P E9K9A<S 6B8AB7B CBFB>4, CDBF9>4RM97B K9D9;      EBBDG:9A<9, 
@2; 

n- 8?<A4 E@BK9AAB7B C9D<@9FD4 QFB7B E9K9A<S, @ (E@. D<E.1) 
4) �; D<EGA>4 1 E?98G9F, KFB C?BM48P :<6B7B E9K9A<S, < C9D<@9FD, 

BCD989?SRFES CB HBD@G?4@ (4), (5) 
2mhdh

2

hmh
2dhÌ  ;                                                                                    (4) 
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2m12hd2bdp                                                                                       (5) 

789 m-69?<K<A4, CB>4;O64RM4S, 6B E>B?P>B D4; ;4?B:9A<9 BF>BE4 5B?PL9 97B 
6OEBFO; 
d- L<D<A4 CB 8AG, @; 
b-CDBFS:9A<9 BF>BEAB= K4EF< E@BK9AAB7B C9D<@9FD4, @   BCD989?S9@B9 CB 
HBD@G?9 (6) 

ø ù 222 m1hmhhb                                                                                                

(6) 
5) '@AB:4S CB?GK9AAGR E>BDBEFP v A4 C?BM48P :<6B7B E9K9A<S Ì CBFB>4, 
CB?GK49@ D4EIB8 Q, >BFBDB9 @B:9F CDBCGEF<FP EBBDG:9A<9 
6)  !4 BEAB64A<< CB?GK9AAB7B D4EIB84 6B8O Q CB 7D4H<>4@ 6B8BCDBCGE>AB= 
ECBEB5ABEF< <E>GEEF69AAOI EBBDG:9A<= BCD989?S9@ 6<8 <E>GEEF69AAB7B 
EBBDG:9A<S, >BFBDO= @B:AB Q>EC?G4F<DB64FP A4 84AAB@ D4EK9FAB@ 6B8BFB>9 
7)  #D< BCD989?9A<< D4;@9DB6 <E>GEEF69AAB7B EBBDG:9A<S CB?P;G9@ES 
E?98GRM<@< HBD@G?4@< D4EK9F4:  
4) 8?S 6B8BCDBCGE>AOI FDG5 
�O5<D49FES D4EK9FA4S EI9@4 A4EOC< 

 

$<EGAB> 2- %I9@4 A4EOC< CD< ! <6@ 
 

÷
ø
ö

÷
ø
ö 


 mH

2

B

mn

n�1
;                                                                                               (7) 

÷
ø
ö

÷
ø
ö 


 mH

2

B

mn

n�1
;                                                                                               (8) 

21 AAA                                                                                                                      

(9)  
789 �-8?<A4 BEAB64A<S A4EOC<, @; 

�1 -D4EEFBSA<9 BF BE< CGF< 8B CB8BL6O A4EOC< E CB87BDAB= EFBDBAO, @;     

�2-D4EEFBSA<9 BF BE< CGF< 8B CB8BL6O A4EOC< E A47BDAB= EFBDBAO, @; 

�- L<D<A4 BEAB6AB= C?BM48>< ;9@?SAB7B CB?BFA4, @;  

 



9 
 

m - CB>4;4F9?P >DGF<;AO BF>BEB6;  

n - CB>4;4F9?P >DGF<;AO CBC9D9KAB7B G>?BA4 @9EFABEF< 

�?<AG BEAB64A<S A4EOC< @B:AB B>DG7?9AAB CD<A<@4FP ;4 8?<AG FDG5O. 

 5) 8?S E64=AB-QEF4>48AOI @BEFB6 
%I9@4 < 8?<A4 E64=AB-QEF4>48AB7B @BEF4 CD< 6OEBF9 A4EOC< 6@ B>DG7?9AAB 

A4;A4K49FES CB 7D4H<>4@ 6B;@B:AOI 6B8BCDBCGE>AOI ECBEB5ABEF9= 

EBBDG:9A<=.  

#D<@9D 6OCB?A9A<S ;484A<S 
�484A<9: A4 C9D<B8<K9E>< 89=EF6GRM9@ 6B8BFB>9 BCD989?<FP 6<8 

<E>GEEF69AAB7B EBBDG:9A<S, 97B D4;@9DO < D4EIB8 6B8O 

 �4AB: d=3.0 @; h=2.0 @; m=1.5; H=6.0@; B=7.3@; i=3%  

1) $4EEK<F49@ b -CDBFS:9A<9 BF>BEAB= K4EF< E@BK9AAB7B C9D<@9FD4: 
3.6@1.51*.2.0b 2   

2) �OK<E?S9@ 8?<AG E@BK9AAB7B C9D<@9FD4: 
10.2@2*3.63.0p   

3) �OK<E?S9@ C?BM48P :<6B7B E9K9A<S: 

22 @0.120.2*5.10.2*0.3Ì 
 

4) �OK<E?S9@ 7<8D46?<K9E><= D48<GE
 

@17.1
2.10

0.12
R 

  

5) #B F45?.7 [2] BCD989?S9@ ;A4K9A<9 >BQHH<J<9AF4 %: 

%=31 

6) "CD989?S9@ E>BDBEFP F9K9A<S 6B8O: 

E9>/@8.503.0*17.131v   

7) !4IB8<@ D4EIB8 6B8O: 

Q = 12.0*5.8=69.6 @3/E9> 

#B 7D4H<>4@ 6B;@B:AOI 6B8BCDBCGE>AOI ECBEB5ABEF9= E64=AB-QEF4>48AOI 

@BEFB6 CD< ED98A9= 6OEBF9 A4EOC< 6.0@ 6O5<D49@ 4-9I CDB?9FAO= @BEF E 

8?<AB= CDB?9FAB7B EFDB9A<S 6.0@ 

#B?A4S 8?<A4 @BEF4 EBEF46<F: 

LC=4*6.0+2*4=32@  ( E GK9FB@ GEFB96 @BEF4 8?<AB= CB 4@)  
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�BAFDB?PAO9 6BCDBEO 

1) !4;B6<F9 BEAB6AO9 6<8O <E>GEEF69AAOI EBBDG:9A<=. 

2) !4;B6<F9 BEAB6AO9 C4D4@9FDO, GC<FO64RM<9ES CD< 6O5BD9 6<84 

<E>GEEF69AAB7B EBBDG:9A<S. 

3) "F K97B ;46<E<F B5N9@ 6B8BFB>4, >BFBDO= @B:9F CDBCGEF<FP BF69DEF<9 

<E>GEEF69AAB7B EBBDG:9A<S. 

4) � >4><I 98<A<J4I <;@9DS9FES D4EK9FAO= 6B8BFB>? 

5) !4;B6<F9 @4>E<@4?PAB9 ;A4K9A<9 B5N9@4 6B8BFB>4, >BFBDB9 @B:9F 

CDBCGEF<FP FDG54. 

#D<?B:9A<9 � 
 �4D<4AFO ;484A<=  

№ 

64D<4AF4 

d h m H B i 

1 2.15 1.5 1.5 6.0 7.3 0.04 

2 3.4 2.3 2.0 3.7 7.6 0.05 

3 2.95 1.75 1.75 5.9 7.1 0.03 

4 3.17 2.5 1.25 5.7 7.6 0.06 

5 3.96 3.4 1.5 4.3 7.3 0.05 

6 2.38 3.2 1.25 3.3 7.3 0.06 

7 3.35 5.8 1.5 3.9 7.6 0.03 

8 2.75 2.6 1.75 5.4 7.1 0.07 

9 3.19 1.8 2.0 2.9 7.3 0.04 

10 2.95 5.1 1.25 3.7 7.6 0.07 

11 4.15 3.7 1.5 4.2 7.3 0.03 
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�?G5<AG ;4?B:9A<S HGA84@9AF4 E?98G9F BCD989?SFP E GKTFB@: 
- A4;A4K9A<S < >BAEFDG>F<6AOI BEB59AABEF9= CDB9>F<DG9@B7B EBBDG:9A<S; 
- 69?<K<AO < I4D4>F9D<EF<>< A47DG;B>, 6B;89=EF6GRM<I A4 BEAB64A<9; 
-<A:9A9DAB-79B?B7<K9E><I GE?B6<= C?BM48>< EFDB<F9?PEF64 (H<;<>B-
@9I4A<K9E><I E6B=EF6 7DGAFB6, I4D4>F9D4 A4C?4EFB64A<=); 
- 7<8DB79B?B7<K9E><I GE?B6<= C?BM48>< < 6B;@B:AOI <I <;@9A9A<= 6 
CDBJ9EE9 EFDB<F9?PEF64 < Q>EC?G4F4J<< EBBDG:9A<=; 
- 7?G5<AO E9;BAAB7B CDB@9D;4A<S 7DGAFB6. 
� >4K9EF69 BEAB64A<S BCBDO @BEF4 E?98G9F CD<A<@4FP @4?BE:<@49@O9 <?< 
E>4?PAO9 7DGAFO, 4 F4>:9 7DGAFO ED98A9= E:<@49@BEF< (C9EK4AO9 7DGAFO 
ED98A9= C?BFABEF< <?< FG7BC?4EF<KAO9 7?<A<EFO9 7DGAFO). (GA84@9AFO 
@BEFB6 ;4CD9M49FES BC<D4FP A4 CDBE48BKAO9 < ;4FBDHB64AAO9 7DGAFO, 4 F4>:9 
A4 7?<A<EFO9 7DGAFO E CB>4;4F9?9@ F9>GK9EF< I1 > 0.5 . 
&4><9 7DGAFO E?98G9F CDBIB8<FP, BC<D4S CB8BL6G HGA84@9AF4 A4 5B?99 
CDBKAO9 7DGAFO. 
�OEBFG HGA84@9AF4 hH BCD989?SRF >4> D4EEFBSA<9 BF CB8BL6O 8B 97B B5D9;4 
(7BD<;BAF4 @9:9AAOI 6B8-� �). �?S BCBD, 6B;6B8<@OI A4 EGIB8B?9, B5D9; 
HGA84@9AF4 A4;A4K4RF A4 0,1-0,25 @ A<:9 GDB6AS CB69DIABEF< 7DGAF4.  
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�

 
 
$<EGAB> 1- $4EK9FA4S EI9@4 HGA84@9AF4 @9?>B7B ;4?B:9A<S 
 
!BD@4F<6AGR 7?G5<AG CDB@9D;4A<S 7DGAF4, 9E?< BA4 @9A99 2,5 @, BCD989?SRF 
CB HBD@G?9 (1) 

                                                                                                              
(1) 
 
789 Mt - >BQHH<J<9AF, K<E?9AAB D46AO= EG@@9 45EB?RFAOI ;A4K9A<= 
ED98A9@9ESKAOI BFD<J4F9?PAOI F9@C9D4FGD ;4 ;<@G 6 84AAB@ D4=BA9;  
         d0 - 7?G5<A4 CDB@9D;4A<S, ;46<ESM4S BF 6<84 7DGAF4. 
(4>F<K9E>4S 7?G5<A4 ;4?B:9A<S HGA84@9AF4 ;46<E<F BF 6E9I C9D9K<E?9AAOI 
H4>FBDB6 < CD< EBBDG:9A<< HGA84@9AFB6 6 BF>DOFB@ >BF?B64A9 9T E?98G9F 
A4;A4K4FP 6 CD989?4I BF 3 8B 6 @, EK<F4S BF CB69DIABEF< 7DGAF4 A4 EGIB8B?9. � 
6O5D4AAO= A9EGM<= E?B= 7DGAF4 HGA84@9AF 8B?:9A 5OFP ;47?G5?TA A9 @9A99, 
K9@ A4 0,5 @, GK<FO64S 6B;@B:ABEFP A4>?BAAB7B D4ECB?B:9A<S E?B96. 
 

2 "?@545;5=85 ?;>I048 ?>4>H2K 8 @07<5@>2 CABC?>2 DC=40<5=B0 
 

$4;@9DO B5D9;4 HGA84@9AF4 6 C?4A9 CD<A<@4RF 5B?PL9 D4;@9DB6 
A48HGA84@9AFAB= K4EF< BCBDO A4 69?<K<AG B5D9;4 E = 0.15 /0,30 @ 6 >4:8GR 
EFBDBAG 8?S >B@C9AE4J<< 6B;@B:AOI BF>?BA9A<= CB?B:9A<S < D4;@9DB6 
HGA84@9AF4 CD< D4;5<6>9 < CDB<;6B8EF69 D45BF.  
 4>E<@4?PAGR C?BM48P CB8BL6O HGA84@9AF4 CD< ;484AAB= 6OEBF9 hH 
BCD989?SRF <EIB8S <; ABD@<DB64AAB7B GE?B6<S B59EC9K9A<S :TEF>BEF< 
HGA84@9AF4. "A4 ;4>?RK49FES 6 FB@, KFB ?<A<S GEFGCB6 <?< A4>?BA 7D4A9= 
HGA84@9AF4, >4> CD46<?B, A9 8B?:AO BF>?BASFPES BF 69DF<>4?< A4 G7B? 5B?99 
30°.  4>E<@4?PAGR C?BM48P CB8BL6O HGA84@9AF4 BCD989?SRF CB HBD@G?9 (2): 
Amax= (b0+2•hH•tg30

0) • (l0+2•hH•tg30
0)                                                                  (2) 

789 hH - 6OEBF4 HGA84@9AF4 (D4EEFBSA<9 BF B5D9;4 HGA84@9AF4 8B 97B 
CB8BL6O);  
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      b0 < l0- L<D<A4 < 8?<A4 A48HGA84@9AFAB= K4EF< BCBDO 6 C?BE>BEF< B5D9;4 
HGA84@9AF4. 
�?S B>BAK4F9?PAB7B BCD989?9A<S D4;@9DB6 CB8BL6O HGA84@9AF4 A9B5IB8<@B 
6OCB?A<FP DS8 8BCB?A<F9?PAOI GE?B6<=. $4;@9DO HGA84@9AF4 BCD989?SRFES 
@9FB8B@ CBE?98B64F9?PAOI CD<5?<:9A<=. &D95G9@4S C?BM48P CB8BL6O 
HGA84@9AF4 6 C9D6B@ CD<5?<:9A<< @B:9F 5OFP BCD989?9A4 CB HBD@G?9 (3): 

                                                                                                     
(3) 

 

789 ,-D4EKTFA4S 69DF<>4?PA4S E<?4 CB B5D9;G HGA84@9AF4 (59; GKTF4 69E4 
HGA84@9AF4 < 7DGAF4 A4 97B GEFGC4I), @!;  
       R - D4EKTFAB9 EBCDBF<6?9A<9 7DGAF4 BEAB64A<S, @#4 

 ED - ED98A<= G89?PAO= 69E >?48>< HGA84@9AF4 < 7DGAF4 A4 97B GEFGC4I;  
     f ->BQHH<J<9AF A48T:ABEF< 6D9@9AAB= CB86<:AB= A47DG;><  
 
3 "?@545;5=85 @0AGPB=>3> A>?@>B82;5=8O 3@C=B0 ?>4 ?>4>H2>9 
DC=40<5=B0 
 
$4EKTFAB9 EBCDBF<6?9A<9 A9E>4?PAB7B 7DGAF4 CB8 CB8BL6B= HGA84@9AF4 
BCD989?S9FES CB HBD@G?9 (4): 

                                                                                         
(4) 
789 R0 - GE?B6AB9 EBCDBF<6?9A<9 7DGAF4,  
b - L<D<A4 CB8BL6O HGA84@9AF4, @;  
d - 7?G5<A4 ;4?B:9A<S HGA84@9AF4, @;  

-BED98ATAAB9 CB E?BS@ D4EKTFAB9 ;A4K9A<9 G89?PAB7B 69E4 7DGAF4, 
D4ECB?B:9AAB7B 6OL9 CB8BL6O HGA84@9AF4, 6OK<E?9AAB9 59; GKTF4 
6;69L<64RM97B 89=EF6<S 6B8O, >!/@3,  

 

4 #@>25@:0 =0?@O65=89 ?>4 ?>4>H2>9 DC=40<5=B0 (@0AGPB >A=>20=8O ?> 1 
3@C??5 ?@545;L=KE A>AB>O=89 ?> ?@>G=>AB8 8 CAB>9G82>AB8) 

 
$4EKTF A9B5IB8<@ 8?S BCD989?9A<S ED98A<I, @4>E<@4?PAOI < @<A<@4?PAOI 
A4CDS:9A<= (846?9A<=) A4 BEAB64A<9 CB CB8BL69 HGA84@9AF4 < ED46A9A<S <I E 
D4EKTFAO@ EBCDBF<6?9A<9@ 7DGAF4. $4EK9FO CDB<;6B8SFES CB HBD@G?4@ 
(5),(6),(7): 

                                                                                                               (5) 
Pmax = Pm + Mu / W  1,2R*                                                                                       (6)   
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                                                                                                  (7)                
789  

 Pm , Pmax , Pmin - EBBF69FEF69AAB ED98A99, @4>E<@4?PAB9 < @<A<@4?PAB9 
846?9A<9 CB8BL6O HGA84@9AF4 A4 BEAB64A<9,  #4; 

 N1 - D4EKTFA4S 69DF<>4?PA4S A47DG;>4 A4 BEAB64A<9 E GKTFB@ 
7<8DBEF4F<K9E>B7B 846?9A<S @4EEO 6B8O, 9E?< BAB <@99F @9EFB, @!;  

Mu - D4EKTFAO= BCDB><8O64RM<= @B@9AF BFABE<F9?PAB BE< CDBIB8SM9= 
K9D9; J9AFD FS:9EF< CB8BL6O HGA84@9AF4, @!@; 

 А- C?BM48P CB8BL6O, @2 ; 
 W- @B@9AF EBCDBF<6?9A<S CB CB8BL69 HGA84@9AF4, @3 BCD989?S9FES CB 

HBD@G?9 (8): 

,   
789                                                                                                                             

(8)    
l - 8?<A4 CB8BL6O HGA84@9AF4;  
b - L<D<A4 CB8BL6O HGA84@9AF4;  
R - D4EKTFAB9 EBCDBF<6?9A<9 7DGAF4 CB8 CB8BL6B= HGA84@9AF4,  #4,  

5.  �O6B8 
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#D<?B:9A<9 � 
 �4D<4AFO ;484A<=  

№ 

64D<4AF4 

4, (@) 6, (@) E, (@) 

1 4.5 3.60 7.40 

2 5.25 2.35 6.35 

3 9.95 4.85 4.85 

4 5.65 5.50 6.15 

5 7.40 3.4 8.40 

6 6.35 3.2 6.50 

7 4.85 5.8 7.35 

8 6.15 2.6 10.55 

9 8.40 1.8 5.75 

10 6.50 5.1 3.55 

11 7.35 3.7 7.0 

12 10.55 5.3 4.5 

13 5.75 4.9 5.25 

14 3.55 4.4 3.95 

15 7.0 5.9 5.65 
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#@0:B8G5A:0O @01>B0 №5 

 

 #@>5:B8@>20=85 A209=>3> DC=40<5=B0 
 

1 "?@545;5=85 3;C18=K 70;>65=8O 8 ?@5420@8B5;L=>5 =07=0G5=85 
@07<5@>2 @>AB25@:0 
*5;L @01>BK: CD<B5D9F9A<9 CD4>F<K9E><I A46O>B6 CDB9>F<DB64A<S E64=AB7B 
HGA84@9AF4  
�>4K D>@<8@C5<KE :><?5B5=F89: "�2, "�4, #�3.3  
�484A<9: A4 BEAB64A<< <EIB8AOI 84AAOI  
1. "CD989?<FP 8?<AG < CBC9D9KAB9 E9K9A<9 E64= 
2. "CD989?<FP D4EKTFAGR A9EGMGR ECBEB5ABEFP E64< 
3. �OCB?A<FP CDB69DBKAO= D4EKTF E64=AB7B HGA84@9AF4 CB A9EGM9= 
ECBEB5ABEF< 
4. %89?4FP 6O6B8  
 
!4 6B8BFB>9, CD< 7?G5<A9 @9A99 3@ E?98G9F CDB9>F<DB64FP E64=AO= HGA84@9AF 
E A<;><@ DBEF69D>B@. 
#?<F4, B5N98<ASRM4S 7DGCCG E64= 6 98<AGR >BAEFDG>J<R, A4;O649FES 
DBEF69D>B@. "5D9; A<;>B7B DBEF69D>4 D4ECB?4749FES F4> :9, >4> < B5D9; 
HGA84@9AF4 @9?>B7B ;4?B:9A<S A4 9EF9EF69AAB@ BEAB64A<<. 
#B8BL64 A<;>B7B DBEF69D>4 D4ECB?4749FES: 
6 A9CGK<A<EFOI 7DGAF4I - A4 ?R5B@ GDB6A9; 
6 CGK<A<EFOI 7DGAF4I - A4 7?G5<A9 @9A99 d fn + 0.25 @ 
6 DGE?9 D9>< - A<:9 ?<A<< @9EFAB7B D4;@O64. 
 <A<@4?PA4S FB?M<A4 DBEF69D>4 hp = 1.5 @. �BCGE>49FES ;489?>4 E64= 6 
DBEF69D> A9 @9A99 0,15 @ CD< GE?B6<< BEF4?PAB= ;489?>< 6OCGE>B@ CDB8B?PAB= 
4D@4FGDO (8?<A4 ;489?>< 8B?:A4 5OFP A9 @9A99 30 8<4@9FDB6 4D@4FGDO CD< 
4D@4FGD9 C9D<B8<K9E>B7B CDBH<?S < A9 @9A99 40 8<4@9FDB6 4D@4FGDO CD< 
4D@4FGD9 7?48>B7B CDBH<?S. �<4@9FD CDB8B?PAB= 4D@4FGDO >648D4FAOI E64= BF 
12 8B 32 @@). � >GDEB6B= D45BF9 8BCGE>49FES ;489?>4 E64= 6 DBEF69D> A4 2 
8<4@9FD4 (EFBDBAO E64<). 
$4;@9DO DBEF69D>4 CB 69DIG BCD989?SRFES D4;@9D4@< A48HGA84@9AFAB= 
>BAEFDG>J<< (ABD@O GL<D9A<S DBEF69D>4 CB B5D9;G «%» F4><9 :9, >4> 8?S 
HGA84@9AF4 A4 9EF9EF69AAB@ BEAB64A<<); CB A<;G - C?BM48PR 8?S D4;@9M9A<S 
E64=. #D< A9B5IB8<@BEF< D4;6<F<S CB8BL6O DBEF69D>4 (CB ED46A9A<R E 
C?BM48PR CB B5D9;G) BAB BEGM9EF6?S9FES GEFGC4@<  
%5BDAO9 :9?9;B59FBAAO9 DBEF69D>< HGA84@9AFB6 @BEFB6 CDB9>F<DGRFES <; 
59FBA4 @4D>< A9 A<:9 �25, @BAB?<FAO9 - A9 A<:9 �15. 

 

1 �;8=0 8 ?>?5@5G=>5 A5G5=85 A209 

 
 �?<A4 E64< BCD989?S9FES CB?B:9A<9@ CB8BL6O DBEF69D>4 < >DB6?< CDBKAB7B 
7DGAF4, 6 >BFBDO= J9?9EBB5D4;AB ;489?O64FP E64<. %?45O9 7DGAFO, C9E>< 
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DOI?O9 < 7?<A<EFO9 7DGAFO E CB>4;4F9?9@ F9>GK9EF< IL 0.5 8B?:AO 
CDBD9;4FPES E64S@<. �47?G5?9A<9 E64= 6 7DGAF4I, CD<ASFOI ;4 BEAB64A<9, 
8B?:AB 5OFP: 
CD< >DGCABB5?B@BKAOI 7DGAF4I, 7D469?<EFOI, >DGCAOI < ED98A9= >DGCABEF< 
C9E>4I, 4 F4>:9 7?<A<EFOI 7DGAF4I E CB>4;4F9?9@ F9>GK9EF< 
IL < 0.1 - A9 @9A99 0,5 @; 
CD< CDBK<I A9E>4?PAOI 7DGAF4I - A9 @9A99 1,0 @. 
�?G5<A4 CB7DG:9A<S E64< BF CB69DIABEF< 7DGAF4 A9 8B?:A4 5OFP @9A99 4 @. 
!4<5B?99 D4ECDBEFD4A9AO 6 CD4>F<>9 @BEFBEFDB9A<S EC?BLAO9 E64< E9K9A<9@ 
BF 30x30 8B 40x40 E@. #D<A<@49@ 8?S CDB9>F<DB64A<S EC?BLAO9 
:9?9;B59FBAAO9 >648D4FAO9 E64< E9K9A<9@ 40 I 40 E@ E D45BK9= 8?<AB= 16@. 

2 "?@545;5=85 @0AGPB=>9 =5ACI59 A?>A>1=>AB8 A208 

 
#D< A95B?PL<I 7BD<;BAF4?PAOI < A<;><I DBEF69D>4I E64<, >4> CD46<?B, 
D4;@9M4RFES 69DF<>4?PAB. $4EKTFAGR A9EGMGR ECBEB5ABEFP E64< (D4EKTFAB9 
EBCDBF<6?9A<9) BCD989?SRF CB CDBKABEF< @4F9D<4?4 < CDBKABEF< 7DGAF4. �?S 
84?PA9=L<I D4EKTFB6 CD<A<@49@ @9APL99 CB?GK9AAB9 ;A4K9A<9. $4EKTF 
6<ESK<I E64= CB @4F9D<4?G, >4> CD46<?B, A9 FD95G9FES, CBE>B?P>G A9EGM4S 
ECBEB5ABEFP CB @4F9D<4?G B5OKAB 5B?PL9, K9@ CB 7DGAFG. 
�A4K9A<S fi < R A4IB8<@ CB F45?<J4@ 4.1 < 4.2 6 ;46<E<@BEF< BF 7?G5<AO z, 
D4ECB?B:9A<S E9D98<AO EBBF69FEF6GRM97B E?BS 7DGAF4 (8?S /,) <?< BF 7?G5<AO 
Z0 CB7DG:9A<S A<:A97B >BAJ4 E64< (8?S R). �?G5<A4 z BFEK<FO649FES BF 
CD<DB8AB= CB69DIABEF< 7DGAF4 A4 EGIB8B?9. �9?<K<A4 fi:hi 6 HBD@G?9 59DTFES 
CB 6E9@ E?BS@ 7DGAFB6, CDB=89AAOI E649=. #D< QFB@ C?4EFO 7DGAFB6 CB8 
CB8BL6B= DBEF69D>4 E?98G9F D4EK?9ASFP A4 B8ABDB8AO9 E?B< E hi < 2 @. 
#DB<;6B8SFES D4EKTFO: 
$4EKTFA4S A47DG;>4, 8BCGE>49@4S A4 E64R, BCD989?S9FES CB HBD@G?9 (1): 

                                                                                                                        (1) 
789 - Fd >BQHH<J<9AF A48T:ABEF<, 8?S HGA84@9AFB6 @BEFB6 CD< A<;>B@ 
DBEF69D>9 6<ESK<I E64SI 9E?< BCD989?9A4 D4EKTFB@ = 1,4 
�B?<K9EF6B E64= BCD989?S9FES CB HBD@G?9 (2): 

                                                                                                                      (2) 
789 N1 - D4EKTFA4S A47DG;>4, C9D984649@4S A4 E64R, BCD989?S9FES 6 B5M9@ 
E?GK49 CB HBD@G?9 (3): 
N1 =1.1 (P0 + Pn + Amin h DоEF " ED )+                                                        (3) 
789 P0 - 69E DBEF69D>4, (F)  
 
3 #@>25@>G=K9 @0AGPB A209=>3> DC=40<5=B0 ?> =5ACI59 A?>A>1=>AB8 (?> 
?5@2><C ?@545;L=><C A>AB>O=8N) 
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"5OKAB CDB69DSRF D4EKTFAGR A47DG;>G A4 >D4=ARR E64R EB EFBDBAO 
A4<5B?PL97B E:<@4RM97B A4CDS:9A<S. 
#D< QFB@ D4ECD989?9A<9 69DF<>4?PAOI A47DG;B> @9:8G E64S@< HGA84@9AFB6 
@BEFB6 BCD989?SRF D4EKTFB@ <I >4> D4@AB= >BAEFDG>J<<.  
#DB69D>4 H4>F<K9E>B7B GE<?<S 6 E649 FH4>F E GKTFB@ 89=EF6<S CB ;484A<R B8AB= 
7BD<;BAF4?PAB= E<?O T (6 C?BE>BEF< 68B?P @BEF4) 6OCB?AS9FES CB E?98GRM9= 
GCDBMTAAB= @9FB8<>9, HBD@G?4 (4): 

                                                                                                        (4) 
789 Mu - D4EKTFAO= @B@9AF 6 C?BE>BEF< CB8BL6O DBEF69D>4 BF E<? FBD@B:9A<S, 
 BCD989?S9FES CB HBD@G?9 (5)  
Mu=1.1*T * (1.1 h0 + hp )                                                                                           (5) 
 
789 hp -6OEBF4 DBEF69D>4;  
      Gм4I -D4EEFBSA<9 BF 7?46AB= J9AFD4?PAB= BE< <A9DJ<< CB8BL6O HGA84@9AF4 
8B BE< >D4=A97B DS84 E64= 6 A4CD46?9A<< 89=EF6<S @B@9AF4 M11 (6 C?BE>BEF< 
68B?P @BEF4);  

Gi - D4EEFBSA<9 BF FB= :9 BE< 8B BE< >4:8B= E64< 6 HGA84@9AF9; n-K<E?B 
E64=;  

N1 -CB?A4S D4EKTFA4S 69DF<>4?PA4S A47DG;>4 E GKTFB@ 69E4 E64=, 
BCD989?S9@4S CB HBD@G?9 (6): 
N1 / n                                                                                                                            (6) 
�E?< GE?B6<9 FH4кF F A9 G8B6?9F6BDS9FES, FB A9B5IB8<@B C9D9EK<F4FP 
A9EGMGR ECBEB5ABEFP E64<, G69?<K<6 9T 8?<AG <?< CBC9D9KAB9 E9K9A<9. 

 
 
 

$<EGAB> 1-$4EK9FA4S EI9@4 E64=AB7B DBEF69D>4 
 

4. �K2>4 
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#D<?B:9A<9 � 
 �4D<4AFO ;484A<=  

№ 64D<4AF4 h1, (@) h2, (@) h3, (@) 

1 4.5 3.60 7.40 

2 5.25 2.35 6.35 

3 9.95 4.85 4.85 

4 5.65 5.50 6.15 

5 7.40 3.4 8.40 

6 6.35 3.2 6.50 

7 4.85 5.8 7.35 

8 6.15 2.6 10.55 

9 8.40 1.8 5.75 

10 6.50 5.1 3.55 

11 7.35 3.7 7.0 

12 10.55 5.3 4.5 

13 5.75 4.9 5.25 

14 3.55 4.4 3.95 

15 7.0 5.9 5.65 
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#@0:B8G5A:0O @01>B0 № 6 

"?@545;5=85 2840 >?>@, 8E >A=>2=KE @07<5@>2 8 :>=AB@C:B82=KE 
>A>15==>AB59 

*5;L: #D<B5D9F9A<9 CD4>F<K9E><I A46O>B6 BCD989?9A<S 6<84 BCBD, <I 
BEAB6AOI D4;@9DB6 < >BAEFDG>F<6AOI BEB59AABEF9= 

     �>4K D>@<8@C5<KE :><?5B5=F89: "�2, "� 4; #� 3.1   

 �484A<9:  
1) �ECB?P;GS 64D<4AFO 6<8B6 BCBD CB CD<?B:9A<R 6 EBBF69FEF6<< E 
;484A<9@ BCD989?<FP 6<8 BCBDO @BEF4 
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13 4DBKA4S 13.6 �D4EAB84DE><= >D4= CDB@9:GFBKA
4S 

20 

14 >BAEB?PA4S 18.6 %4D4FB6E>4S B5?4EFP 59D97B64S 32 
15 �4?BKAB-

D4;D9;A4S 
7.8 &R@9AE>4S B5?4EFP 59D97B64S 13.8 

 



38 
 

 

#@0:B8G5A:0O @01>B0 № 7 

 $0AG5B >?>@K <>AB0 =0 ?@>G=>ABL 8 CAB>9G82>ABL 

*5;L ;4ASF<S: CD<B5D9F9A<9 A9B5IB8<@OI A46O>B6 D4EK9F4 BCBD @BEFB6 

�>4K D>@<8@C5<KE :><?5B5=F89: "�2, "� 4; #� 3.3   

�EIB8AO9 84AAO9 ;484RFES 6 F45?.1(#D<?B:9A<9 �) 

&D95G9FES 6OCB?A<FP: CB <EIB8AO@ 84AAO@ 6OCB?A<FP D4EK9F BCBDO @BEF4 A4 
CDBKABEFP < GEFB=K<6BEFP. 

&9BD9F<K9E><= @4F9D<4? 

#DB69D>4 CDBKABEF< < GEFB=K<6BEF< BCBD 
 

#DBKABEFP < FD9M<ABEFB=>BEFP @4EE<6AOI K4EF9= BCBD CDB69DSRF 6 
E9K9A<SI, 6 >BFBDOI D9;>B @9AS9FES L<D<A4 <?< 8?<A4 BCBDO. � GEFBSI 
F4><@< E9K9A<S@< S6?SRFES C?BE>BEFP 6 GDB6A9 69DI4 CB8H9D@9AAB= 
C?BM48><, @9EF4 <;@9A9A<S D4;@9DB6 F9?4 GEFBS, 4 F4>:9 C?BE>BEFP CB 
B5D9;G HGA84@9AF4. 
� CDB@9:GFBKAOI BCBD4I K4M9 6E97B F4><@ E9K9A<9@ S6?S9FES C9D9IB8 BF 
D<79?S > EFB=>4@, EFB9> > HGA84@9AF4@ < B5D9; HGA84@9AF4.  
#D< D4EK9F9 BCBD 89=EF6GRM<9 GE<?<S <  6B;A<>4RM<9 @B@9AFO 

BCD989?SRF BF89?PAB 68B?P < CBC9D9> @BEF4, 4 A9 EG@@<DGRF <I. 

)4D4>F9D D45BFO BCBD-6A9J9AFD9AAB9 E:4F<9. � ;46<E<@BEF< BF 

Q>EJ9AFD<E<F9F4 90 CD<?B:9A<S D46AB89=EF6GRM9= 6E9I 69DF<>4?PAOI 

E<? BFABE<F9?PAB J9AFD4 FS:9EF< E9K9A<S @B7GF 5OFP 864 E?GK4S 

6A9J9AFD9AAB7B E:4F<S: E?GK4< @4?B7B Q>EJ9AFD<E<F9F4 (D<EGAB> 1, 4 ) ,  

9E?< Sbc : S0B ≥ 0,8, < E?GK4= 5B?PLB7B Q>EJ9AFD<E<F9F4 Sbc : S0B f 0,8, 789 

SbC < S0B - EF4F<K9E><9 @B@9AFO C?BM48< EBBF69FEF69AAB E:4FB= ;BAO �’P 

< 6E97B E9K9A<S �P BFABE<F9?PAB @9A99 A47DG:9AAB= 97B 7D4A<, 

BCD989?S9@O9 CB HBD@G?4@ (1), (2)  

Sbc = Abe;                                                                                                                   (1) 

S b 0  = Abe.                                                                                                                   (2)    
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$<EGAB> 1- $4EK9FAO9 EI9@O BCBDO 
 

$4EK9F CB C9D6B= 7DGCC9 CD989?PAOI EBEFBSA<= CDB<;6B8SF A4 
CDBKABEFP @4F9D<4?4 CD< >BQHH<J<9AF4I A489:ABEF<, CB A47DG;>9 8?S 
CBEFBSAAOI A47DG;B> γf > 1, 9E?< QF< A47DG;>< G69?<K<64RF D4EK9FAB9 
6B;89=EF6<9 (A4CD<@9D, EB5EF69AAO= 69E BCBDO CD< D4EK9F9 CDBKABEF< 
>?48>< CB B5D9;G <?< CDBKABEF< 7DGAFB6B7B BEAB64A<S), < γ f = 0,9, 9E?< 
G@9APL4RF D4EK9FAB9 6B;89=EF6<9 (FBF :9 EB5EF69AAO= 69E >BAEFDG>J<< 
CD< CDB69D>9 BCBDO A4 GEFB=K<6BEFP CDBF<6 BCDB><8O64A<S). #DBKABEFP 
ABD@4?PAOI E9K9A<= 6A9J9AFD9AAB E:4FOI 59FBAAOI Q?9@9AFB6 
CDS@BG7B?PAB7B E9K9A<S (D<EGAB> 1, 5) CDB69DSRF CB HBD@G?9 (3) 

ΣNe = Rbbx (h-0,5x)                                                                                            (3) 

&46DB6O9 E9K9A<S CD< I > h' f (D<E. 1, 6 )  CDB69DSRF CB GE?B6<R (4) 

ΣNe = Rbbx (h-0,5x) +  Rb (b ' f  - b )  (h-0,5 h' f) h' f                                            (4) 

*9AFD4?PAB E:4FO9 Q?9@9AFO (E@. D<E. 1, 4 )  D4EEK<FO64RF CB HBD@G?9 
(5) 

   
b

b

R
φA

N
õ

                                                                                                                  (5) 

789 ΣN- EG@@4 69DF<>4?PAOI E<?;  
� -C?BM48P D4EK9FAB7B E9K9A<S;  
Å ->BQHH<J<9AF CBA<:9A<S A9EGM9= ECBEB5ABEF< CD< E:4F<< E CDB8B?P-
AO@ <;7<5B@, >BFBDO= BCD989?S9FES CB 7<5>BEF< Q?9@9AF4 » <?< 
BFABL9A<R 79B@9FD<K9E>B= 8?<AO lc > A4<@9APL9@G D4;@9DG E9K9A<S b, F. 
9. lc / b, 789 lc =  Hk ,  789 ! -  E6B5B8A4S 8?<A4 Q?9@9AF4, a k  - >BQHH<J<9AF, 
I4D4>F9D<;GRM<= :9EF>BEFP ;489?>< >BAJB6 Q?9@9AF4 < D46AO= 0,7. 

#B F45?. 36 < 37 C. 3.55 %!<# 2.05.03-84 (E <;@9A9A<S@< < 8BCB?A9A<S@< 
20047.) BCD989?SRF >BQHH<J<9AF Å. #D< @4?B@ Q>EJ9AFD<E<F9F9 
D4EK9FAGR CDB69D>G CDBKABEF< CDB6B8SF CB HBD@G?9 (6) 
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b

bo

R
φS

Ne
õ

                                                                                                                  (6) 

789 9 - Q>EJ9AFD<E<F9F E<?O N BFABE<F9?PAB @9A99 A47DG:9AAB= 7D4A< E9K9A<S. 
 

#D< CDS@BG7B?PAB@ E9K9A<<- CB HBD@G?9 (7)      

b
0

b

R
h

2e
1

φA
Ne

÷
ø
ö

÷
ø
ö õ

                                                                                     (7)         

 

#D< 5B?PLB@ Q>EJ9AFD<E<F9F9 (E@. D<EGAB> 1, 5 ) -  CB HBD@G?9 (8)      

 

               
b'

R
φA

Ne

b

õ
                                                                                                 (8) 

789 90 = ΣM/ΣN 

h - 8?<A4 E9K9A<S; 
 �' b -C?BM48P E9K9A<S E:4FB= ;BAO 59FBA4; 
 ΣM - EG@@4 @B@9AFB6 6E9I E<? BFABE<F9?PAB J9AFD4 FS:9EF< D4EK9FAB7B 

E9K9A<S. 
#DBKABEFP 7DGAFB6B7B BEAB64A<S 6 HGA84@9AF4I @9?>B7B ;4?B:9A<S 

CDB69DSRF CB HBD@G?9 (9)       

       
b

B

R
W

M

A

N
õõ

                                                                       (9)       

R - D4EK9FAB9 EBCDBF<6?9A<9 7DGAF4, >BFBDB9, BCD989?SRF CB HBD@G?9 
(10)  

R =1.7{RB [1 + k1(b - 2)]k2γ (d - 3)} .                                       (10)  

789 R0 - GE?B6AB9 EBCDBF<6?9A<9 7DGAF4, >#4, CD<A<@49@B9 CB F45?. 1-3 

CD<?B:9A<S 25 %!<# 2.05.03-84(E <;@9A9A<S@< < 8BCB?A9A<S@< 2004);  
 b - L<D<A4 (@9APL4S EFBDBA4 <?< 8<4@9FD) CB8BL6O HGA84@9AF4, @ (CD<     
L<D<A9 BCBDO 5B?99 6,0 @ b  CD<A<@49FES D46AB= 6,0 @);   
d  - 7?G5<A4 ;4?B:9A<S HGA84@9AF4, @; 
γ - BED98A9AAB9 CB E?BS@ D4EK9FAB9 ;A4K9A<9 G89?PAB7B 69E4 7DGAF4, 

D4ECB?B:9AAB7B 6OL9 CB8BL6O HGA84@9AF4. 

!9EGM4S ECBEB5ABEFP 7DGAFB6B7B BEAB64A<S 8B?:A4 G8B6?9F6BDSFP 
GE?B6<R: 
8?S A9E>4?PAOI 7DGAFB6 CB HBD@G?9 (11)  

           nγ
R

P 
;  n

c
max γ

Rγ
P 

                                                                        (11)           
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8?S E>4?PAOI 7DGAFB6 CB HBD@G?9 (12)  

    n

E

γ
R

P 
;  n

Ec
max γ

Rγ
P 

                                                                                            (12) 

789 $ < Pm4I -ED98A99 < A4<5B?PL99 846?9A<S CB8BL6O HGA84@9AF4, >#4; 
R < Rc - D4EK9FAO9 EBCDBF<6?9A<S A9E>4?PAOI < E>4?PAOI 7DGAFB6, >#4, 

BCD989?S9@O9 CB CD<?B:9A<R 24 %!<# 2.05.03-84(E <;@9A9A<S@< < 
8BCB?A9A<S@< 2004); 

 γn- >BQHH<J<9AF A489:ABEF< CB A4;A4K9A<R, D46AO= 1,4;  
 γc - >BQHH<J<9AF GE?B6<= D45BFO 8?S E>4?PAOI - 1,2. 

#BE?9 CDB69D>< A4CDS:9A<= CB CB8BL69 HGA84@9AF4 BCD989?SRF 
CB?B:9A<9 D46AB89=EF6GRM9= A47DG;B> CB BFABL9A<R > J9AFDG FS:9EF< 
C?BM48< CB8BL6O HGA84@9AF4 6 6<89 BFABL9A<S Q>EJ9AFD<E<F9F4 > 
D48<GEG S8D4 E9K9A<S 90/r. &4>, 8?S GEFB96 :9?9;AB8BDB:AOI @BEFB6 CD< 
D4EK9F9 A4 89=EF6<9 CBEFBSAAOI < 6D9@9AAOI A47DG;B> 90/r = 0,6, @4?OI 
46FB8BDB:AOI @BEFB6 - 1,2. 5B?PL<I < ED98A<I @BEFB6 - 1,0. �?S 
CDB@9:GFBKAOI BCBD :9?9;AB8BDB:AOI < 46FB8BDB:AOI @BEFB6 e0/r = 

1,0. 

$48<GE S8D4 E9K9A<S BCD989?SRF CB HBD@G?9 (13)  

r = W/Ab,                                                                                     (13) 

 789 W - @B@9AF EBCDBF<6?9A<S CB8BL6O HGA84@9AF4 8?S @9A99 
A4CDS:9AAB= 7D4A<. 

$4EK9F E64=AOI BEAB64A<= ;4>?RK49FES 6 BCD989?9A<< A9EGM9= 
ECBEB5ABEF< E64< 6 ;46<E<@BEF< BF I4D4>F9D4 99  D45BFO, 4 F4>:9 E64=AB7B 
HGA84@9AF4 >4> GE?B6AB @4EE<6AB7B, >DB@9 E?GK496 B8ABDS8AB7B 
D4;@9M9A<S E64= < 6 BF89?PAOI E?GK4SI CD< @AB7BDS8AB@ <I 
D4ECB?B:9A<<, AB BC<D4A<< A4 E>4?PAO9 7DGAFO.  
#DB69D>G GEFB=K<6BEF< BCBDO CDBF<6 BCDB><8O64A<S ( u  -  @B@9AF 
oCDB><8O64RM<I E<?) CDB<;6B8SF CB E?98GRM9= HBD@G?9 (14) 

         
z

n

u M
γ
m

M 
                                                                                                 (14) 

789  F ->BQHH<J<9AF GE?B6<= D45BFO, >BFBDO= CD<A<@4RF CD< BC<D4A<< 
>BAEFDG>J<< A4 BF89?PAO9 FBK><: 6 EF48<< EFDB<F9?PEF64 -0,95; 6 EF48<< 
CBEFBSAAB= Q>EC?G4F4J<< - 1,0; CD< CDB69D>9 E9K9A<= 59FBAAOI 
>BAEFDG>J<= HGA84@9AFB6 A4 E>4?PAOI 7DGAF4I BEAB64A<S - 0,9; A4 
C9EK4AB@ BEAB64A<< - 0,8;  
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γn - >BQHH<J<9AF A489:ABEF< CB A4;A4K9A<R CD<A<@4RF CD< D4EK9F9 6 
EF48<< EFDB<F9?PEF64 D46AO@ 1,0 < 6 EF48<< CBEFBSAAB= Q>EC?G4F4J<< - 
1,1. 

%<?O, 6O;O64RM<9 BCDB><8O64A<9, CD<A<@4RF E >BQHH<J<9AFB@ 
A489:ABEF< CB A47DG;>9 γf > l,0; G89D:<64RM<9 E<?O 8?S CBEFBSAAOI A47DG;B>  
γf < 1,0; 8?S 6D9@9AAB= 69DF<>4?PAB= A47DG;>< BF CB86<:AB7B EBEF464 γf =1,0; 

M z   @B@9AF G89D:<64RM<I E<? BFABE<F9?PAB FB= :9 FBK><. 
#DB69D>G GEFB=K<6BEF< BCBDO CDBF<6 E86<74 (E>B?P:9A<S) CDB<;6B8SF CB 
HBD@G?9 (15)    (Q r - EG@@4 CDB9>J<= E86<74RM<I E<?) 

         
z

n

r Q
γ
m

Q 
                                                                                                   (15)     

789 Q z  - G89D:<64RM4S E<?4, BCD989?S9@4S CB E?98GRM9= HBD@G?9 (16) 
              QZ = ΣNË|),                                                                                               (16) 

789 Ë - >BQHH<J<9AF FD9A<S >?48>< B CB69DIABEFP 7DGAF4, D46AO= 8?S 7DGAFB6 E 
B@O?<64RM9=ES CB69DIABEFPR (7?<A<EFO9 <;69EFAS><, E?4AJO < 7?<AO) 
6B 6?4:AB@ EBEFBSA<< - 0,25; 5) 6 EGIB@ EBEFBSA<< - 0,30; 8?S EG7?<A>B6 < 
EGC9E9= - 0,30, C9E>B6 - 0,40, 7D469?<EFOI < 74?9KA<>B6OI 7DGAFB6 - 0,50; 

8?S E>4?PAOI 7DGAFB6 E A9B@O?<64RM9=ES CB69DIABEFPR - 0,60; F-

>BQHH<J<9AF GE?B6<= D45BFO, D46AO= 0,9. 
#D<@9D 6OCB?A9A<S ;484A<S 
  �9D97B64S BCBD4 (GEFB=) :9?9;AB8BDB:AB7B @BEF4 EBEFB<F <; K9FOD9I 

:9?9;B59FBAAOI EFB9> >DG7?B7B E9K9A<S 8<4@9FDB@ 0,8 @, CB889D:<64RM<I 
L>4HAB= 5?B> E DBEF69D>B@-C?<FB= < BC9DFOI A4 HGA84@9AF 6OEBFB= 2 @ < 
C?BM48PR   
 �#H = 7*4 = 28 @2 (D<EGAB> 2). !4 GEFB< BC<D49FES F<CB6B9 CDB?9FAB9 EFDB9A<9 
l$ = 15,8 @ < 6OEBFB= 1,9 @; 6D9@9AA4S 69DF<>4?PA4S A47DG;>4 %14. !9B5IB8<@B 
BCD989?<FP A4CDS:9A<9 CB CB8BL69 HGA84@9AF4. $4EK9FAB9 EBCDBF<6?9A<9 
7DGAF4 (E>4?4 FD9M<AB64F4S) Rrp = 0,49  #4. 
#BEFBSAA4S A47DG;>4: 69E CDB?9FAB7B EFDB9A<S, CD<IB8SM<=ES A4 GEFB<, N1 = 

765,2 >! CB 84AAO@ F<CB6B7B CDB9>F4.  
%B5EF69AAO= 69E C?<FO-HGA84@9AF4 N2=1206,6 >!,  K9FOD9I EFB9> N3=353,2 

>!, C?<FO DBEF69D>4 N4 =392,4 >! < L>4HAB7B 5?B>4 E 54??4EFB@ @9:8G 97B 
>DO?PS@< N5=716,1 >!.  
#B?A4S CBEFBSAA4S A47DG;>4 N = 765,2+1206,6+353,2+392,4 + 716,1 =3433,5 

�!. 
 B@9AF EBCDBF<6?9A<S C?BM48< CB8BL6O HGA84@9AF4:  

     

3
2

#( 32,7@
6

7*4
W 
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 B@9AF BF CBEFBSAAOI 69DF<>4?PAOI E<? BFABE<F9?PAB J9AFD4 FS:9EF< E9-
K9A<S CB CB8BL69 HGA84@9AF4 (E@. JF A4 D<EGA>9 2): 
 D = - (716,1 * 2,3 +392,4* 1,5+353,2 * 0,7+765,2* 0,6) = -2933,2 >! @. 
$46AB89=EF6GRM4S 7BD<;BAF4?PAB7B 846?9A<S 7DGAF4 A4EOC< CD< 7?G5<A9 
;4?B:9A<S HGA84@9AF4 @9A99 3 @    

Fn=0,5γh2
xbÄnγ f=0,5*15,7*12,42*3,6*0,27* *1,4=1642,5 >!.  

789 hx=12,4 @ - 6OEBF4 A4EOC<;  

       γ=15,7 >!/@3 -G89?PAO= 69E 7DGAF4 A4EOC<; 

        b = 3,6 @ ED98ASS CB 6OEBF9 L<D<A4 BCBDO; 

        Än = tg2 (45°- 2

n
 =0,27 - >BQHH<J<9AF 5B>B6B7B 846?9A<S 7DGAF4;   

        Ån=35°; 

         γ f = 1,4 4 >BQHH<J<9AF A489:ABEF< CB A47DG;>9  
  B@9AF BF CBEFBSAAOI A47DG;B> BFABE<F9?PAB J9AFD4 FS:9EF< 
  D  =  2933,2+1642,5-4,13 = 3850,3 >!@. 
�46?9A<9 A4 7DGAF CB CB8BL69 HGA84@9AF4 BF CBEFBSAAOI E<? 
 

117,7 122,6
32,7

3850,3

28

3433,5

�
 

�
Nσ

#(

$

#(

 #4 

 

789 Ãmax =240,3 >!/@2=0,24  #4 <0,49  #4; 
       Ãmin = 4,9 >!/@2=0,004  #4 <0,49  #4. 
 "CBDAB9 846?9A<9 BF 6D9@9AAB= A47DG;>< A4 CDB?9FAB@ EFDB9A<< A4IB8SF CB 
HBD@G?9 (17) 
Nv=0.5 l$v γf(1+¼)                                                                            (17) 

   

1,2515,8*
50

1,151,30
1,30γf ÷

ø
ö

÷
ø
ö 

  

1,28
15,820

10
1

»20

10
1¼1 





  

V=219,3 >!/@ 4 Q>6<64?9AFA4S D46AB@9DAB D4ECD989?9AA4S A47DG;>4 CD< 
8?<A9 ;47DG:9A<S  

»=l$= 15,8 @ < 4=0; Nv =0,5*15,8*219,3*1,25*1,28 =2772 >!. 
 B@9AF BF 6D9@9AAB= A47DG;>< BFABE<F9?PAB J.F.: 
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Mv = -2772* 0,6 = - 1663,2 >!@. 

 
 
$<EGAB>. 2.- $4EK9FA4S EI9@4 GEFBS 
&BD@B;A4S E<?4 BF 6D9@9AAB= A47DG;>< A4 CDB?9FAB@ EFDB9A<<  

 T=0,1 VlPγ f = 0,1 *219,3*15,8*1,2 = 346,5 >!.  B@9AF BF FBD@B;AB= E<?O 
6 EFBDBAG CDB?9F4  F = 346,5 *10,5=3638,1 >!@. 
"5M<= D4EK9FAO= @B@9AF BF CBEFBSAAOI < 6D9@9AAOI A47DG;B>  

 � =  -2933,2-1663,2 + 3638,1=958,1 >!@. 
%G@@4 69DF<>4?PAOI E<? N=3433,5+2772=6205,5 >!. 
�46?9A<9 A4 7DGAF CB CB8BL69 HGA84@9AF4: 

32,7M221,6
32,7

958,1

28

6205,5σ  #4  

 Ãmax = 254,3 >!/@2=0,25  #4 <0,49  #4; 

 Ãmin =88,9 >!/@2=0,08  #4 <0,49  #4.  

#DB69D>4 BCBDO A4 GEFB=K<6BEFP CDBF<6 BCDB><8O64A<S 

"CDB><8O64RM<= @B@9AF �и = 1642,5-4,13 + 3638,1 =10421,6 

>!@. 

'89D:<64RM<= @B@9AF 
2

a
NMZ   

789, 4 - L<D<A4 HGA84@9AF4, D46A4S 7,0 @; 
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     N - EG@@4 69DF<>4?PAOI E<?, BCD989?S9@4S EB7?4EAB C. 1.40 (%!<# 
2.05.03-84 <;@9A9A<S@< < 8BCB?A9A<S@< 2004) E >BQHH<J<9AF4@< 
A489:ABEF< CB A47DG;>9, @9APL<@< 98<A<JO. #BQFB@G FD95G9FES 
C9D9EK<F4FP ;A4K9A<9 69DF<>4?PAOI E<?:  

4965,8kH
1,28

1,0*2772

1,1

0,9*3433
N  ; 

z

n

u M*
γ
m

M  ; 17380kHm
8

7
*4965,8Mz   

10431,6<(0.8/1.1)*17380 

10421,6<12640 >!@. 

&4><@ B5D4;B@, GE?B6<9 GEFB=K<6BEF< BCBDO CDBF<6 BCDB><8O64A<S 
2K?>;=O5BAO.  

#DB69D>4 BCBDO A4 GEFB=K<6BEFP CDBF<6 E>B?P:9A<S 
%86<74RM99 GE<?<9 
Qr = Fn + &=1642,5+346,5=1989,0 >!.  

'89D:<64RM99 GE<?<9 

ø ù 2984,8kH2165,62809,2*0,6
1,26

1,0*2772

1,1

0,9*3433,5ËQz ÷
ø

ö
÷
ø

ö 
 

789 0,9 < 1,0 4 >BQHH<J<9AFO A489:ABEF< CB A47DG;>9, @9APL<9 < 
D46AO9   1,0     CD< BCD989?9A<< G89D:<64RM<I E<?;  
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� A4EFBSM99 6D9@S 6 $BEE<< <ECB?P;GRF 5GDB6O9 @4L<AO SCBAE><I  <  
96DBC9=E><I  H<D@ KATO, BAUER, JUNTTAN, LIEBHERR, >BFBDO9  @B7GF  
BEGM9EF6?SFP  G84DAB9  <  6D4M4F9?PAB9  5GD9A<9.  � $BEE<< F4>:9 A4K4F 
6OCGE> 5GDB6OI @4L<A. � <A89>E4I 5GDB6OI @4L<A J<HDO B5B;A4K4RF 
@4>E<@4?PAO= 8<4@9FD B5E48AB= FDG5O 6 @@.  
�?S D4;?<KAOI 7DGAFB6OI GE?B6<= CD<@9ASRF E@9AAO9 D45BK<9 BD74AO 
5GDB6OI @4L<A < 8BCB?A<F9?PAB9 B5BDG8B64A<9:  
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"  >B6LB6O= 5GD 8?S 5GD9A<S 6 EGI<I < B56B8A9AAOI A9E>4?PAOI CBDB84I  <  
G5BD><  D4;DOI?9AAOI  E>4?PAOI  7DGAFB6  B5N9@B@ 0,8&1@3;  
  "  LA9>B6O=  5GD  8?S  5GD9A<S  6  E6S;AOI (7?<A<EFOI)  7DGAF4I  < DOI?9A<S 
CB?GE>4?PAOI;  
"  FS:9?O= G84DAO= 7D9=H9D @4EEB= 3&8 F < B5N9@B@ 0,5&0,8 @3 8?S 5GD9A<S 
6 C9E>4I < 7D46<<;  
"  8B?BFB-G84DAB9 >D9EFB6B9 E ;G5PS@< <?< E CDS@O@< D9;J4@< @4EEB= 3&8 F 
8?S E>4?PAOI CBDB8;   
"  484CF9D-C9D9IB8A<> 8?S 6>DGK<64A<S, 6846?<64A<S 6 E>64:<AG (<  
<;6?9K9A<S)  B5E48AOI  FDG5  6D4M4F9?9@  5GDB6B7B  BD74A4 CD< A95B?PLB= 
7?G5<A9 < A95B?PL<I EBCDBF<6?9A<SI B5E48><;  
"  5GDB6B=  EFB?-@9I4A<;@  8?S  CB7DG:9A<S  <  CB8N9@4  B5E48AOI FDG5 CGF9@ 
<I >4K4A<S (6D4M9A<S) A4 G7B? 15&25° E B8AB6D9@9AAO@ 6846?<64A<9@ <?< 
<;6?9K9A<9@ BE96O@ GE<?<9@;  
"  <A69AF4DAO9 EF4?PAO9 C?<FO FB?M<AB= 40...50 @@, CB8>?48O649@O9 CB8 
5GDB6B= EFB? 8?S 6B;@B:ABEF< <;6?9>4FP B5E48AGR FDG5G E D4EK9FAO@ GE<?<9@ 
A4 @S7>B@ 7DGAF9;  
"  6<5DBCB7DG:4F9?< 8?S CB7DG:9A<S B5E48AOI FDG5 E CD<6B8B@  
BF 54;B6B= @4L<AO;  
"  GL<D<F9?< - GEFDB=EF64 8?S G69?<K9A<S C?BM48< BC<D4A<S E64= 6 
C?4EF<KAOI 7?<A<EFOI 7DGAF4I < EA<:9A<S QHH9>F4 D4;GC?BFA9A<S 7DGAF4 CD< 
5GD9A<<, A4CD<@9D, 5GDBA45<6AO9 E64< ,1,2 @  
@B7GF <@9FP GL<D9A<9 , 8B 2,25 @ CD< 8?<A9 E64< 8B 40 @.  
#D<  EFDB<F9?PEF69  HGA84@9AFB6  @BEFB6  CD<@9ASRF  F9IAB?B7<R CFA 
(Continuous flight augers) GEFDB=EF64 5GDBA45<6AOI E64= E CB@BMPR 
5GDBLA9>B6B= GEF4AB6>< E CB?O@ LA9>B@ (D<E. 1.7). 
 
&5E=>;>38O CFA (Continuous flight augers) CAB@>9AB20 1C@>=0182=KE A209 A 

?><>ILN 1C@>H=5:>2>9 CAB0=>2:8 A ?>;K< H=5:>< 

 1F<@ B5BDG8B64A<9@ G>B@C?9>FB64AO 5GDB6O9 @4L<AO BAUER. %GFP @9FB84 
;4>?RK49FES 6 E?98GRM9@:  
"  ;45GD<649FES E>64:<A4 5GDB6B= @4L<AB=, BEA4M9AAB= CB?O@ LA9>B@ 
8?<AB= 8B 30 @ E ;4>DOFO@ EA<;G ;4F6BDB@, >BFBDO=  
CD9CSFEF6G9F CBC484A<R 6AGFDP FDG5O 6B8O < 7DGAF4 6B 6D9@S 5GD9A<S (D<E. 
1.7, 4);  
"  CBE?9  ;45GD<64A<S  LA9>4  A4  CDB9>FAGR  7?G5<AG  K9D9;  FDG5G CB?B7B  
LA9>4  6  E>64:<AG  59FBABA4EBEB@  CB849FES  59FBAA4S E@9EP,  ;4F6BD  LA9>4  
BF>DO649FES  CB8  846?9A<9@  59FBAAB= E@9E<, B8AB6D9@9AAB LA9> <;6?9>4RF 
<; 7DGAF4 59; 6D4M9A<S (D<E. 1.7, 5);  
"  <;6?9>49@O=  <;  E>64:<AO  7DGAF  BK<M4RF  EC9J<4?PAO@  GEFDB=EF6B@ < 
6O6B;SF 6 BF64?;  
"  E CB@BMPR ?9598>< 5GDB6B= GEF4AB6>< 6 59FBAAGR E@9EP ;459FBA<DB64AAB= 
E>64:<AO CB7DG:4RF 4D@4FGDAO= >4D>4E E64< CB8 EB5EF69AAO@ 69EB@ <?< E 
CB@BMPR 6<5DBCB7DG:4F9?S, >BFBDO= F4>:9 6IB8<F 6 >B@C?9>F B5BDG8B64A<S 
5GDB6B= @4L<AO (D<E. 1.7, 6). 
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�4AAB9  B5BDG8B64A<9  B59EC9K<649F  GEFDB=EF6B  5GDBA45<6AOI E64= ,0,4; 
0,6; 0,8; 1,0; 1,2 @ E @4>E<@4?PAB= 8?<AB= 30 @ < CDB<;6B8<F9?PABEFPR 8B 300 
@ 5GD9A<S 6 EGF>< B8AB= 5GDB6B= GEF4AB6>B= (8B 15 E64=), KFB 6 2-3 D4;4 
CD96OL49F ED98A<9 F9@CO EBBDG:9A<S 5GDBA45<6AOI  E64=  E  CD<@9A9A<9@  
B5E48AOI  FDG5.  �GDB64S  GEF4AB6>4 B5BDG8B64A4  5BDFB6B=  E<EF9@B=  
>BAFDB?S  C4D4@9FDB6  CDBJ9EE4  5GD9A<S < 59FBA<DB64A<S E64=, KFB 
74D4AF<DG9F 6OEB>B9 >4K9EF6B D45BF.  
&5E=>;>38O  1C@5=8O  A  70I8B>9  AB5=>: A:2068=  >B  >1@CH5=8O  ?CB5<  

70?>;=5=8O  55  A?5F80;L=K<  3;8=8ABK< @0AB2>@>< 

#D<@9AS9FES  F4>:9  F9IAB?B7<S  5GD9A<S  E  ;4M<FB=  EF9AB> E>64:<A  BF  
B5DGL9A<S  CGF9@  ;4CB?A9A<S  99  EC9J<4?PAO@  7?<A<EFO@ D4EF6BDB@ (D<E. 
1.8, 4, 5, 6, 7):  
"  GEFP9 E>64:<AO G>D9C?SRF >BDBF>B= B5E48AB= FDG5B=;  
"  CDB<;6B8<FES  <;6?9K9A<9  7DGAF4  <;  E>64:<AO  CB8  ;4M<FB= 59AFBA<FB6B7B 
7?<A<EFB7B D4EF6BD4;  
"  6 E>64:<AG GEF4A46?<64RF 4D@4FGDAO= >4D>4E;  
"  E>64:<AG 59FBA<DGRF @9FB8B@ 69DF<>4?PAB C9D9@9M4RM9=ES  
FDG5O (�#&).  
�GD9A<9  E>64:<A  E64=  CB8  ;4M<FB=  <A69AF4DAOI  B5E48AOI FDG5 A4<5B?99 
K4EFB CD<@9ASRF 8?S HGA84@9AFB6 @BEFB6.  
�?S  >D9C?9A<S  EF9A  E>64:<A  <ECB?P;GRF  <A69AF4DAO9  EF4?PAO9 B5E48AO9 
FDG5O 8<4@9FDB@ 1,2; 1,5; 1,7; 2,0 @. "A< EBEFBSF <;EFO>G9@OI D9;P5B6O@< 
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>BAGEAO@< CDB5>4@< CDB@9:GFBKAOI E9>J<= 8?<AB= 2, 4 < 6 @ < AB:96B= 
E9>J<< E D9:GM9= >BDBA>B= E ;G5PS@<.  
#D< CD<@9A9A<< QFB= F9IAB?B7<< EA4K4?4 CDB6B8SF CB87BFB6<F9?PAO9 D45BFO:  
"  ED9;>G 5G?P8B;9DB@ E CB7DG;>B= 6 46FBE4@BE64?O E CB@BMPR  
CB7DG;K<>B6  <  E>?48<DB64A<9  6  BF6989AAB9  @9EFB  D4EF<F9?PAB7B E?BS 
7DGAF4, C?4A<DB6>G D45BK9= C?BM48>< < GEFDB=EF6B CB8N9;8B6;  
"  D4;5<6>G  <  ;4>D9C?9A<9  BE9=  BCBDO  <  >4:8B=  E64<  A4  54;9 
79B89;<K9E>B= D4;5<6BKAB= BEAB6O;  
"  8BEF46>G < E5BD>G 5GDB6B7B, >D4AB6B7B < 59FBAB?<FAB7B B5BDG8B64A<S;  
"  CB87BFB6>G  C?BM48><  <;  :9?9;B59FBAAOI  C?<F  CB8  5GDB6GR@4L<AG < 
8DG7B9 B5BDG8B64A<9, GEF4AB6>G <A69AF4DAB= BCBDAB= C?<FO 5GDB6B7B EFB?4. 
#BE?9  6OCB?A9A<S  6E9I  CB87BFB6<F9?PAOI  D45BF  5GD9A<9 E>64:<A 
CDB<;6B8SF 6 E?98GRM9@ CBDS8>9:  
"  CBE?9 GEF4AB6>< 5GDB6B= @4L<AO 6 D45BK99 CB?B:9A<9 E CB@BMPR 
EFD9?B6B7B >D4A4 GEF4A46?<64RF A<:ARR K4EFP B5E48AB=  FDG5O  E  AB:96B=  
E9>J<9=,  CBE?98GRM<9  E9>J<<  B5N98<ASRF  @9:8G  EB5B=  >BAGEAO@<  
D9;P5B6O@<  CDB5>4@< (B5M4S 8?<A4 B5E48AB= FDG5O A4;A4K49FES <; GE?B6<S 
6B;6OL9A<S 99 A48  GDB6A9@  D45BK9=  C?BM48><  A4 1,5 @  8?S  6B;@B:ABEF< 
D4;@9M9A<S B5:<@AB7B IB@GF4);  
"  B5E48AO9 FDG5O CB7DG:4RF 8B@>D4F4@< 6 7DGAF 6D4M4F9?PAB6846?<64RM<@< 
86<:9A<S@< A4 CDB9>FAGR 7?G5<AG;  
"  G84?SRF 7DGAF <; CB?BEF< B5E48AB= FDG5O D4;?<KAO@< ECBEB54@<: 6 
C9EK4AOI, 7?<A<EFOI 7DGAF4I C?4EF<KAB=, CB?GF69D8B=< F69D8B= >BAE<EF9AJ<< 
CD<@9ASRF G84DAO= 7D9=H9DAO= <?<  
LA9>B6O= ECBEB5 5GD9A<S, 6 6B8BA4EOM9AAOI C9E>4I, C?O6GA4I < <?4I 7DGAF 
D4;D454FO64RF :9?BA>B= E B5D4FAO@ >?4C4AB@ (6 CDBJ9EE9 5GD9A<S 
A9CD9DO6AB EB69DL4RFES 6B;6D4FAB- 
6D4M4F9?PAO9 < CBEFGC4F9?PAO9 86<:9A<S B5E48AB= FDG5O);  
"  7DGAF,  <;6?9>49@O=  <;  E>64:<AO,  E>?48<DGRF  6  EC9J<4?PAO9 9@>BEF< < 
;4F9@ 6O6B;SF 6 ;4D4A99 BF6989AAO9 @9EF4, 7DGAF <; E>64:<A HGA84@9AFB6 
DGE?B6OI BCBD ;47DG:4RF A4 C?4L>BGFO <; <A69AF4DAOI CBAFBAB6 �%;  
"  CB @9D9 A9B5IB8<@BEF< B5E48AGR FDG5G A4D4M<64RF BK9D98AO@<  E9>J<S@<  
CD<  CB@BM<  EFD9?B6B7B  >D4A4 (D<E. 1.9), 6E9 E9>J<< ;4D4A99 BK<M4RF BF 7DS;< 
(A4 EFDB<F9?PAB= C?BM48>9 BD74A<;G9FES GK4EFB> 8?S BK<EF>< < @B=>< 
B5E48AOI FDG5); "  5GD9A<9 CDB<;6B8SF A4 6ER 7?G5<AG, 8?S >BAFDB?S CBE?9 
GEF4AB6>< EF4A>4 A4 @9EFB 5GD9A<S A4 97B @4KF9, CD<@9DAB 6 1 @ BFCB69DIABEF< 
;9@?< (D45BK97B @BEF<>4), A4ABESF ?<A<R GE?B6AB7B AG?S, BF >BFBDB7B 6989FES 
BFEK9F;  
"  CD<  D4;D45BF>9  A9GEFB=K<6OI  7DGAFB6  6  E>64:<A9  CB889D:<64RF GDB69AP 
6B8O A4 1&1,5 @ 6OL9 GDB6AS 6B8O 6 D9>9 8?S CD98GCD9:89A<S A4C?O64 6B8O 



55 
 

< DGAF4 6 

E>64:<AG;  
 
"  6 IB89 5GDB6OI D45BF CBEFBSAAB E?98SF ;4 I4D4>F9D<EF<>4@< CDBIB8<@OI  
7DGAFB6,  8?S  >BAFDB?S  EBBF69FEF6<S  CDB9>FAB= 79B?B7<< < 6OS6?9A<S 
A9B5IB8<@BEF< ;4@9AO D45BK97B BD74A4 84AAO9 5GD9A<S ;4ABESFES 6 :GDA4? 
5GD9A<S E>64:<A; C9D98 >4:8B= GEF4AB6>B= AB6B= E9>J<< B5E48AB= FDG5O, 4 
F4>:9 CD< <;@9A9A<<  I4D4>F9D<EF<>  7DGAF4  ?BFB@  ;4@9DSRF  7?G5<AG 
E>64:<AO < BCD989?SRF BF@9F>G 8A4;  
"  6 CDBJ9EE9 5GD9A<S BEGM9EF6?SRF CBEFBSAAO= >BAFDB?P CB?B:9A<S  AB:4  
B5E48AOI  FDG5  BFABE<F9?PAB  GDB6AS  D4;D454FO649@B7B 7DGAF4.  
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#B B>BAK4A<< 5GD9A<S >BAFDB?<DGRF 7?G5<AG E>64:<AO < >4K9EF6B ;4K<EF>< 
;45BS E>64:<AO CGF9@ @98?9AAB7B BCGE>4A<S D45BK97B BD74A4 < CDB5AB7B 
;45BD4 5GDB6B7B L?4@4 EB 8A4 E>64:<AO.  
%64< 4D@<DGRF 4D@4FGDAO@< >4D>4E4@<. �I <;7BF46?<64RF A4 
CDB<;6B8EF69AAB= 54;9 @BEFBBFDS8B6 6 6<89 BF89?PAOI E9>J<=. �B 
6AGFD9AARR CB?BEFP >4D>4E CB84RF >D4AB@ #BE?9  GEF4AB6><  >4D>4E4  
CDB6B8SF  59FBA<DB64A<9  E64=.  �9FBAAGR E@9EP A4 EFDB<F9?PAGR C?BM48>G 
8BEF46?SRF 6 46FB59FBAB-E@9E<F9?SI. � ;<@A99 6D9@S F9@C9D4FGD4 59FBAAB= 
E@9E< 6 @B@9AF 99 G>?48>< 8B?:A4 5OFP A9 A<:9 +5°%. %G@@4DAB9 6D9@S 
8BEF46>< 59FBAAB= E@9E< A4 EFDB<F9?PAGR C?BM48>G, G>?48>< 99 6 E>64:<AG, 
<;6?9K9A<9 59FBAB?<FAOI < B5E48AOI FDG5 A9 8B?:AB CD96OL4FP EDB>4 99 
EI64FO64A<S.  
 

 5B>4 25@B8:0;L=> ?5@5<5I05<>9 B@C1K (�#&) 
 

#D< 59FBA<DB64A<< E64= @9FB8B@ 69DF<>4?PAB C9D9@9M49@B= FDG5O (�#&) 
CD<@9ASRFES 59FBAB?<FAO9 FDG5O 79D@9F<KAB= >BAEFDG>J<< <; E9>J<= E 
5OEFDBD4;N9@AO@< EFO>4@< E 6AGFD9AA<@ 8<4@9FDB@ 250&325 @@. %GFP 
@9FB84 ;4>?RK49FES 6 E?98GRM9@:  
1. #9D98 A4K4?B@ D45BF 59FBAB?<FAGR FDG5G EB5<D4RF, CDB69DSRF A4 
79D@9F<KABEFP < D4;@9K4RF CB 8?<A9.  
2. #9D98 BCGE>4A<9@ 59FBAB?<FAB= FDG5O CDB69DSRF BF@9F>G 8A4 E>64:<AO 
?BFB@, ;4F9@ BCGE>4RF 59FBAB?<FAGR FDG5G, <ECB?P;GS  8?S  QFB7B  D4;@9F>G  
F4>,  KFB5O  99  A<;  6B;6OL4?ES  A48  8AB@ E>64:<AO A4 20&30 E@ < BC<D4RF 
99 A4 B5E48AGR FDG5G.  
3.  #DB<;6B8SF  C9D6BA4K4?PAB9  ;4CB?A9A<9  59FBAAB=  E@9EPR <; 
59FBAB?<FAB= FDG5O:   
"  6 7BD?B6<A9 5GA>9D4 59FBAB?<FAB= FDG5O GEF4A46?<64RF CD98BID4A<F9?PAGR 
CDB5>G A4 CB869E9 E B59EC9K9A<9@ C?BFAB7B CD<?974A<S CDB5>< > 5B>B6B= 
CB69DIABEF< FDG5O, <E>?RK4RM99 6B;@B:ABEFP  6OF9>4A<S  D4EF6BD4  <  
B59EC9K<64RM99  E6B5B8AB9 CDBIB:89A<9 CDB5>< 6 FDG59 CB8 89=EF6<9@ 69E4 
59FBAAB= E@9E<;  
"  5GA>9D A48 CDB5>B= ;4CB?ASRF 59FBAAB= E@9EPR;  
"  CDB5>G BE6B5B:84RF BF CB869E4 < B59EC9K<64RF 99 6OIB8 <; FDG5O CB8 
89=EF6<9@ 846?9A<S 59FBAAB= E@9E< (B5N9@ C9D6B= CBDJ<<  E@9E<  8B?:9A  
B59EC9K<FP  ;47?G5?9A<9  59FBAB?<FAB= FDG5O 6 G?B:9AAGR E@9EP A4 69?<K<AG 
>0,8 @; 6 84?PA9=L9@ A9B5IB8<@B  B59EC9K<FP  ;47?G5?9A<9  59FBAB?<FAB=  
FDG5O  6 G?B:9AAGR E@9EP A4 69?<K<AG A9 @9A99 2 @). 
 4. #BE?9 BE6B5B:89A<S CD98BID4A<F9?PAB= CDB5>< BF ;4>D9C?9A<S E?98SF ;4 
BCGE>4A<9@ 59FBAAB= E@9E< 6 6BDBA>9 < >B784 GDB69AP 59FBA= E@9E< 6 6BDBA>9 
8BEF<7A9F 7BD?B6<AO, CDB8B?:4RF 99 CB84KG.  
5. '>?48>G 59FBAAB= E@9E< 698GF <; GE?B6<= B59EC9K9A<S ;4CB?A9A<S A9 @9A99 
4 @ E>64:<AO 6 K4E; CBE?9 ;4CB?A9A<S BK9D98AOI 4 @ CDB<;6B8SF 89@BAF4: 
E9>J<= B5E48AOI < 59FBAB?<FAOI FDG5. '>?48>G 59FBAAB= E@9E< CD< 5B?PLB= 
7?G5<A9 E64< 8BCGE>49FES BEGM9EF6?SFP 6 A9E>B?P>B QF4CB6, A9<;59:AB 
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6O;O649@OI F9IAB?B7<K9E><@< C9D9DO64@<, E6S;4AAO@< E <;6?9K9A<9@ 
(89@BAF4:9@) BF89?PAOI E9>J<= 59FBAB?<FAOI < B5E48AOI FDG5. #D< 
59FBA<DB64A<< 6OEBF4 G>?48><  59FBAAB= E@9E< 8B A4K4?4 CB8N9@4 B5E48AB= 
FDG5O 8B?:A4 ;48464FPES 6B;@B:AB 5B?PL9=, AB F4>B=, KFB5O G?B:9AAO= 
59FBA A9 A4K<A4? EI64FO64FPES 8B CB8N9@4 B5E48AB= < 59FBAB?<FAB= FDG5O. �B 
6E9I E?GK4SI 6OEBF4 EFB?54 59FBA4 6 E>64:<A9 A4 >4:8B@ QF4C9 8B?:A4 A9 
@9A99 K9@ A4 2 @ CD96OL4FP A<; AB:96B= E9>J<< B5E48AB= FDG5O.  
� F9K9A<9 6E97B CDBJ9EE4 59FBA<DB64A<S B5E48AO@ FDG54@  
CD<849FES  6B;6D4FAB-6D4M4F9?PAB9  86<:9A<9  6B  <;59:4A<9  <I  
;4E4EO64A<S.  
�?S  GC?BFA9A<S  59FBAAB=  E@9E<  <  B59EC9K9A<S  ?GKL97B  >BAF4>F4  59FBA4  E  
7DGAFB@  <;6?9K9A<9  FDG5O  CDB<;6B8<FES  CBEFGC4F9?PAO@< < 6D4M4F9?PAO@< 
86<:9A<S@< E CBE?98B64F9?PAO@ CB8A<@4A<9@ 99 A4 20&30 E@ < BCGE>4A<9@ 
A4 10-15 E@.  
� CDBJ9EE9 CDB<;6B8EF64 D45BF CBEFBSAAB >BAFDB?<DGRF E?98GRM<9 
C4D4@9FDO: 
"  CB86<:ABEFP 59FBAAB= E@9E<;  
"  <AF9AE<6ABEFP G>?48><;  
"  GDB6A< 59FBAAB= E@9E< 6 59FBAB?<FAB= FDG59 < 6 E>64:<A9;  
"  GDB6A< A<:A<I >BAJB6 59FBAB?<FAB= < B5E48AB= FDG5 E J9?PR EB5?R89A<S 
<I @<A<@4?PAOI ;47?G5?9A<= 6 59FBA;  
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4>GEF<K9E><9  <  CDBK<9  A9D4;DGL4RM<9  @9FB8O >BAFDB?S. "A< CB;6B?SRF 
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EFD9?O, >4D>4EO < >BA8G>FBDO. !4CD46?SRM<9 EFD9?O  CD<@9ASRF  CD<  @4?B@  
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CD<@9ASFP 4I ?BC4EFAB= 7D9=H9D); CD< BCGE>4A<< A9 8BCGE>49FES 7?G5B>4S 
CB85BD>4 7DGAF4 (5B?99 2 @) A<:9 AB:4 (CD< BK9AP E?45OI 7DGAF4I CB85BD>4 
7DGAF4 A<:9 AB:4 A9 CDB<;6B8<FES). '69?<K9A<9 846?9A<S A4 7DGAF CB8 AB:B@ 
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6OCGE>4@< 4D@4FGDO <; C?<FO CDB9;:9= K4EF< < CDBF<6BGE48BKAB= 4D@4FGDB=;  
"  CB869L<64RF M<FB6GR BC4?G5>G CB EI9@9 A4 D<E. 3.10.   EFO> 59FBA<DGRF < 
CDB6B8SF GIB8 ;4 59FBAB@ (6 ;<@A99 6D9@S B59EC9K<64RF CDB7D96 F69D89RM97B 
59FBA4).  
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!4  >4:8B=  EF48<<  BEGM9EF6?S9FES  >BAFDB?P  >4K9EF64  E  GK4EF<9@ 
CD98EF46<F9?9= �4>4;K<>4 < EBEF46?SRFES 4>FO CD<9@>< D45BF, 6 >BFBDOI 
BJ9A<649FES >4K9EF6B < 89?49FES 6O6B8 B 6B;@B:ABEF< CDB6989A<S 84?PA9=L<I 
D45BF.  
"5BEAB64A<9 6O5BD4 E4@BIB8AB7B EFD9?B6B7B >D4A4 BEGM9EF6?S9FES CB 
7D4H<>4@ «6O?9F EFD9?O - 7DG;BCB8N9@ABEFP» < «6OEBF4 CB8N9@4 7DG;4 
7DG;BCB8N9@ABEFP». !4 K9DF9:4I, BFD4:4RM<I F9IAB?B7<K9E><9 EI9@O, 6 
B5S;4F9?PAB@ CBDS8>9 CD<6B8SF QF< 7D4H<><,  CB8F69D:84RM<9  6B;@B:ABEFP  
CD<@9A9A<S  >BA>D9FAB7B  
>D4AB6B7B B5BDG8B64A<S.  
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#DB9>FO  CDB<;6B8EF64  D45BF  8B?:AO  6>?RK4FP  F9IAB?B7<K9E><9 D97?4@9AFO 
A4 BEAB6AO9 6<8O D45BF, A4CD<@9D, A4 6OCB?A9A<9 @BAF4:AOI EFO>B6 E5BDAOI 
:9?9;B59FBAAOI Q?9@9AFB6 < 8DG7<9  D45BFO.  1F<  D97?4@9AFO  D4;D454FO649F  
F9IA<K9E><=  BF89?  
EFDB<F9?PAB=  BD74A<;4J<<  <?<,  6  5B?99  BF69FEF69AAOI  E?GK4SI, CDB9>FAO9 
< A4GKAO9 BD74A<;4J<<.  

':@C?=8B5;L=0O A1>@:0 @07@57=KE A>AB02=KE 
65;57>15B>==KE 10;>: 8 CAB0=>2:0 8E 2 ?@>;5B 

 

�?S GE?B6<= EFDB<F9?PEF64, >B784 <ECB?P;B64A<9 J9?PABC9D96B;<@OI  54?B>  
A96B;@B:AB  <;-;4  BFEGFEF6<S  FD4AECBDF4  5B?PLB= 7DG;BCB8N9@ABEF<,  
EBBF69FEF6GRM<I  CGF9=  CB86B;4,  4  F4>:9  A9B5IB8<@OI EFDB<F9?PAOI 
@4F9D<4?B6 CD<@9ASRF EBEF46AO9 CB 8?<A9 54?BKAO9 Q?9@9AFO.  
#D< 8?<A9 42 @ @4EE4 54?>< CBE?9 G>DGCA<F9?PAB= E5BD>< EBEF46?S9F B>B?B 90 
F. �9 EB5<D4RF <;  
BF89?PAOI 5?B>B6 8?<AB= 3 < 6 @, >BFBDO9 @B7GF C9D96B;<FPES A4 5B?PL<9 
D4EEFBSA<S (1000 >@ < 5B?99).  
�?B>< EBEF46AOI 54?B> <;7BF46?<64RF A4 EC9J<4?<;<DB64AAB@ ;46B89  ��� 6 
@9F4??<K9E>B= BC4?G5>9 E :9EF><@< FBDJ96O@< M<F4@<. � 59FBA9 A<:A<I 
GL<D9A<= < EF9AB> GEFD4<64RF >4A4?O 8?S CDBCGE>4 CGK>B6 CD9864D<F9?PAB 
A4CDS:9AAB= 4D@4FGDO.  
 BAF4:AO9 EFO>< 6OCB?ASRFES >?996O@<, A4 QCB>E<8AB@ >B@C4GA89. �4?>< 
CB?AB= 8?<AB= 42 @ EB5<D4RF <; 86GI >D4=A<I 5?B>B6  
8?<AB= CB 3 @ < L9EF< CDB@9:GFBKAOI 5?B>B6 8?<AB= CB 6 @; 6OEBF4 54?>< 
EBEF46?S9F 2,13 @.  
'>DGCA<F9?PAGR  E5BD>G  BEGM9EF6?SRF  A4  EC9J<4?PAOI  EF9A84I (D<E. 3.11). 
� BEAB64A<< EF9A84 ;45<64RF <?< ;45GD<64RF E64< <  
A4 A<I GEFD4<64RF 59FBAAO9 FG@5O E D4;@9D4@< 6 C?4A9 1,0+1,0 @. �4:8O= 
5?B> 54?>< GEF4A46?<64RF A4 869 FG@5O E D4ECB?B:9AAO@< A4  A<I  >4F>4@<  
CDB8B?PAB7B  C9D9@9M9A<S.  !4  FG@54I  F4>:9 D4ECB?474RF EFDG5J<AO 8?S 
D<IFB6>< 5?B>B6 6 C?4A9.  
�?B>< EBEF46AB= 54?>< GEF4A46?<64RF BF E9D98<AO CDB?9F4 > FBDJ4@  E  
CB@BMPR  >B;?B6OI  >D4AB6 (EF9A8  B5E?G:<649FES  86G@S >D4A4@< �-451 7/C 45 
F). #DB9>FAB9 CB?B:9A<9 B59EC9K<649FES E CB@BMPR EFDG5J<A < 8B@>D4FB6, 
A4CDS749@4S 4D@4FGD4 CDBCGE>49FES  
6  >4A4?O.  �4F9@  CB87BF46?<64RFES  E>?9<649@O9  FBDJO  5?B>B6  <  
CDB<;6B8SF CDB5AB9 B5:4F<9.  
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�B@C4GA8 (QCB>E<8A4S E@B?4 100%, BF69D8<F9?P #1#� 10-20 69EB6OI K4EF9=, 
C?4EF<H<>4FBD - HGD<?B6O= EC<DF - 6 ;46<E<@BEF< BF E9;BA4, < ;4CB?A<F9?P 
J9@9AF) A4ABE<FES A4 FBDJO 5?B>B6; 5?B>< CD< QFB@ D4;86<AGFO BF E9D98<AO E 
;4;BD4@< ≈200 @@. #BE?9 A4A9E9A<S >B@C4GA84 CDB<;6B8<FES A4K4?PAB9 
B5:4F<9 EFO>B6 86G@S CGK>4@< CD9864D<F9?PAB A4CDS:9AAB= 4D@4FGDO.  

 
 
#BE?9 8BEF<:9A<S CDBKABEF< >?9S A4 ED9; 25 >7/E@2 CDB6B8<FES A4FS:9A<9 8B 
CDB9>FAB7B GE<?<S 6E9I CGK>B6 8B@>D4F4@< 86B=AB7B 89=EF6<S.  
%D4;G  CBE?9  A4FS:9A<S  8?S  <E>?RK9A<S  >BDDB;<<  4D@4FGDO CDB6B8SF  
<AN9J<DB64A<9  >4A4?B6  J9@9AFAO@  D4EF6BDB@ (J9@9AF,  
6B84, C?4EF<H<>4FBD).  
#D< 8?<A9 54?>< 42 @ < 69E9 90 FE G>DGCA9AAO9 F4><@ B5D4;B@ 54?>< 
GEF4A46?<64RF 6 CDB9>FAB9 CB?B:9A<9 E CB@BMPR L?R;B6B7B >D4A4 
7DG;BCB8N9@ABEFPR 100 F <?< 86GI >B;?B6OI >D4AB6.  
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 >=B06 65;57>15B>==KE ?@5420@8B5;L=> =0?@O65==KE 
A>AB02=KE A1>@=KE 10;>G=>-=5@07@57=KE 

8 @0<=KE ?@>;5B=KE AB@>5=89 

�?S  6B;6989A<S  A9D4;D9;AOI  54?BKAOI  CDB?9FAOI  EFDB9A<= CD<@9ASRFES 
E?98GRM<9 @9FB8O @BAF4:4:  
1. %5BD>4 A4 EC?BLAOI CB8@BEFSI - 8?S CB=@9AAOI CDB?9FB6 @BEFB6 < 
CDB?9FAOI EFDB9A<= CGF9CDB6B8B6 (D<E. 4.2, 4).  
2.  !469EA4S  GD46AB69L9AA4S  <  CB?GA469EA4S  E5BD>4  A9D4;D9;AOI CDB?9FAOI 
EFDB9A<= (D<E. 4.2, 5).  
3. #BCDB?9FA4S E5BD>4 A4 CDB8B?PAB C9D9@9M49@OI EF4?PAOI CB8@BEFSI  
C?<FAB-D95D<EFOI  CDB?9FAOI  EFDB9A<= (#$�) - @9FB8 CDBH. �B?B>B?B64 !. . 
(D<E. 4.2, 6).  
4. %5BD>4 >BAEB?PAB-L?R;B6O@ >D4AB@-47D974FB@ (D<E. 4.2, 7).  
5. !486<:>4 6 EBK9F4A<< E >BA69=9DAB-FO?B6B= E5BD>B= (D<E.  
4.2, 8).  
6. '>DGCA<F9?PA4S E5BD>4 A4 59D97G E CBE?98GRM9= GEF4AB6>B= CDB?9FAB7B 
EFDB9A<S 6 CDB9>FAB9 CB?B:9A<9 C?46GK<@< ED98EF64@< (D<E. 4.2, 9).  
�?S  D4@AOI,  >BAEB?PAOI,  54?BKAB-A9D4;D9;AOI  <  D4@AB>BAEB?PAOI @BEFB6 
@B:AB CD<@9ASFP E5BD>G A4 EC?BLAOI CB8@BEFSI <?< A469EAGR E5BD>G.  
%5BD>4 A4 EC?BLAOI CB8@BEFSI. 1FBF @9FB8 K4EFB CD<@9AS9FES  8?S  
EBBDG:9A<S  4A>9DAOI  CDB?9FAOI  EFDB9A<=  6  CB=@9  D9><  
(E@. D<E. 4.2, 4). #B8@BEF< B5OKAB <@9RF @9F4??<K9E><9 D9L9FK4FO9 <?< 
EFB9KAO9 BCBDO < CDB?9FAO9 EFDB9A<S <; 86GF46DB6OI 54?B>.  %5BDAO9  
:9?9;B59FBAAO9  5?B><  8BEF46?SRFES  EB  E>?484  < @BAF<DGRFES >B;?B6O@ 
<?< EFD9?B6O@ >D4AB@. � E?GK49, >B784 A4 CB8@BEFSI  EB5<D49FES  CDB?9FAB9  
EFDB9A<9  CGF9CDB6B84  A4  6ER  
8?<AG, @B7GF 5OFP CD<@9A9AO @B>DO9 @BAF4:AO9 EFO><. #D< D4;D45BF>9  
F9IAB?B7<<  CDB<;6B8EF64  D45BF  CB  EF48<S@  E?98G9F  GK9EFP, KFB A4FS:9A<9 
D45BK9= 4D@4FGDO CDB<EIB8<F A9 D4A99 A45BD4 80% CDBKABEF< 59FBAB@ 
;4CB?A9A<S @B>DOI EFO>B6.  
�E?< 6 E?98GRM<I CDB?9F4I BEGM9EF6?S9FES A469EA4S E5BD>4, FB GEFD4<64RFES 
>?996O9 @BAF4:AO9 EFO><. � QFB@ E?GK49 F9IAB?B7<S E5BD>< CDB?9FAOI 
EFDB9A<=, 6 J9?B@, F4 :9, KFB < 8?S EBEF46AOI J9?PABC9D96B;<@OI  54?B>.  
%BEF46  >?996B7B  >B@C4GA84  <  CBDS8B> GEFDB=EF64 EFO>B6 CD<6989A 6 
C4D47D4H9 3.7 A4EFBSM97B CBEB5<S.  
!469EA4S < CB?GA469EA4S E5BD>4. �?S A9D4;D9;AOI 54?BKAOI FD9ICDB?9FAOI  
@BEFB6OI  EBBDG:9A<=  D45BFO  6OCB?ASRFES  6  A9E>B?P>B EF48<= (D<E. 4.3).  
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%F48<S 1. %5BD>4 E9>J<< A48 BCBDB= №2.  
1.  'EFDB=EF6B  GL<D9A<S  BCBDO  №2  <;  @9F4??B>BAEFDG>J<=;  
B5GEFDB=EF6B GL<D9A<S @BAF4:AO@< >?9FS@<, 8B@>D4F4@< 8?S 6OD46A<64A<S 
«CF<K><» < CD. Q?9@9AF4@<.  
2.  %5BD>4  A48BCBDAB=  E9>J<<  CDB?9FAB7B  EFDB9A<S  <;  FD9I 5?B>B6  8<AB= 
3&4 @  C?46GK<@  >D4AB@ (<?<  EFD9?B6O@  >D4AB@  E ;9@?<); GEFD4<64RFES 
>?996O9 @BAF4:AO9 EFO><, GEF4A46?<64RFES < A4FS7<64RFES 69DIA<9 CGK>< 
D45BK9= < @BAF4:AB= 4D@4FGDO.  
3.  BAF4: A4 EB5D4AAB= E9>J<< CB8>D4AB6B7B CGF< < >BAEB?PAB7B @BAF4:AB7B 
>D4A4 E CB@BMPR C?46GK97B <?< EFD9?B6B7B >D4A4.  
%F48<S 2. !469EAB= GD46AB69L9AAO= @BAF4: C9D6B= «CF<K><» A48 BCBDB= №2 
(E5BD>4 «6A469E»).  
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1. #B84K4 5?B>B6 A4 C?46ED98EF64I (<?< E ;9@?<).  
2.   BAF4:  5?B>B6  >BAEB?PAO@  >D4AB@ 3 GD46AB69L9AAB,  CB B8AB@G E 
>4:8B= EFBDBAO, E GEF4AB6>B= < A4FS:9A<9@ D45BK9= 4D@4FGDO < GEFDB=EF6B@ 
@BAF4:AOI EFO>B6.  
%F48<S 24.  !469EAB=  CB?GGD46AB69L9AAO=  @BAF4:  (CB?GA469EA4S E5BD>4).  
1. � E?GK49, 9E?< CDB?9F 1-2 5B?PL9 CB?B6<AO CDB?9F4 2-3 GEFD4<64RF 
6ECB@B74F9?PAGR BCBDG 6 CDB?9F9 1-2.  
2. #B?GGD46AB69L9AAO= @BAF4: «CF<K><» 6 CDB?9F9 1-2.  
%F48<< 3, 4, 44.  BAF4: 6FBDB= «CF<K><» A48 BCBDB= №3 4A4?B7<KAB EF48<S@ 
1, 2, 24. 
 $45BFO CDB6B8SFES 4A4?B7<KAB < ;9D>4?PAB D45BF4@ CB EF48<S@ 1&2, 24. 
�BAEB?PAO= >D4A @B:9F 5OFP 89@BAF<DB64A E C9D6B= «CF<K><» < <ECB?P;B64A 
8?S @BAF4:4 6FBDB=. �B;@B:9A 64D<4AF <ECB?P;B64A<S 86GI >D4AB6 < 
E<AIDBAAB7B (B8AB6D9@9AAB7B) @BAF4:4 B59<I CF<K9>.  
%F48<S 5. �9FBA<DB64A<9 @BAB?<FAB= ;4@O>4RM9= E9>J<< 6 E9D98<A9 CDB?9F4 
2-3 @9:8G 86G@S E@BAF<DB64AAO@< «CF<K>4@<».  
1.  �9FBA<DB64A<9  ;4@O>4RM9=  E9>J<<  6  @9F4??<K9E>B=  BC4?G5>9 A4 
CB869EAOI CB8@BEFSI.  
2. 'EF4AB6>4 < A4FS:9A<9 A<:A9= D45BK9= 4D@4FGDO CBE?9 A45BD4 CDBKABEF< 
59FBAB@ ;4@O>4RM9= E9>J<<.  
3.  %ASF<9  69DIA9=  @BAF4:AB=  4D@4FGDO (9E?<  F4>B64S  5O?4CD<@9A9A4  8?S  
D97G?<DB64A<S  GE<?<=  <  B59EC9K9A<S  CDB9>FAB7B CDB8B?PAB7B CDBH<?S CD< 
A469EAB@ @BAF4:9).  
!4 EF48<< 6 E<EF9@4 @BEF4 <; >BAEB?PAB= CD96D4M49FES 6 54?BKAB-
A9D4;D9;AGR.  
#B?GA469EA4S < A469EA4S E5BD>4 CDB?9FAOI EFDB9A<= BEGM9EF6?S9FES 
>BAEB?PAO@<  >D4A4@<.   
.� A4EFBSM99 6D9@S 8?S A469EAB7B @BAF4:4  @B:9F  5OFP  <ECB?P;B64A  
>BAEB?PAO=  >D4A  <A8<6<8G4?PAB7B CDB9>F<DB64A<S,  BEAB6AO9  CD<AJ<CO  
D45BFO  >BFBDB7B  4A4?B7<KAO >D4A4@ %#�-35 < %#�-65.  
 

&5E=>;>38G5A:85 AE5<K 2>72545=8O <>=>;8B=KE 
10;>G=KE =5@07@57=KE ?@5420@8B5;L=> =0?@O65==KE ?@>;5B=KE 

AB@>5=89 
%I9@4 1 (D<E. 5.2, 4). *<>?<K9E>4S CDB8B?PA4S A486<:>4. !9D4;D9;AB9 
CDB?9FAB9 EFDB9A<9 E9>J<S@< 8?<AB= 6 B8<A CDB?9F 59FBA<DGRF A4 
EC9J<4?PAB@ EF4C9?9 A4 CB8IB89 > @BEFG, 4 ;4F9@ CDB6B8SF CDB8B?PAGR 
A486<:>G E 464A59>B@.  
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%I9@4 2 (D<E. 5.2, 5).  #BCDB?9FAB9  59FBA<DB64A<9.  !4<5B?99 L<DB>B 
CD<@9AS9FES 6 �4C48AB= �6DBC9 (($�, (D4AJ<S, �6EFD<S) CD< B8<A4>B6OI  
CDB?9F4I  CB 30...40 @;  CDB?9FAB9  EFDB9A<9  @B:9F  5OFP >D<6B?<A9=AO@ 6 
C?4A9. #D<@9ASRFES C9D986<:AO9 CB8@BEF< EC9J<4?PAB= >BAEFDG>J<<. �?S 
C9D986<:9A<S CB8@BEF9= <ECB?P;G9FES EC9J<4?PA4S FD4AECBDFA4S 54?>4, 
C9D9@9M4RM4SES 6C9D98< CB8@BEF9=.  
%I9@4 3 (D<E. 5.2, 6).  �9FBA<DB64A<9  J9?PAB7B  CDB?9FAB7B EFDB9A<S A4 
EC?BLAOI CB8@BEFSI. #B8@BEF< @B7GF 5OFP EC?BLAO@< EFB9KAO@< (%%#) 
6OEBFB= 8B 12 @ <; ?97><I (8B 35 >7) Q?9@9AFB6, EB5<D49@OI  <  D4;5<D49@OI  
6DGKAGR (F<C4 ALUMA SYSTEMS, CBEF46>4 �4A484, Costa Road Concord 
Ontario). (GA84@9AFO @B7GF 5OFP A4 9EF9EF69AAB@ BEAB64A<< <?< E64=AO@<.  
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�B;@B:AB F4>:9 CD<@9A9A<9 CB8@BEF9= 54?BKAB= >BAEFDG>J<< E CDB?9F4@< 8B 
18 @ A4 54L9AAOI BCBD4I.  
#D<  8?<A9  CDB?9FAB7B  EFDB9A<S  5B?PL9 100 @  @AB7BCDB?9FAO9 A9D4;D9;AO9 
E<EF9@O 59FBA<DGRF E9>J<S@< EB EFO>4@< 6 ;BA4I @<A<@4?PAOI <;7<54RM<I 
@B@9AFB6.  
%I9@4 4 (D<E. 5.2, 7). !469EAB9 59FBA<DB64A<9 E <ECB?P;B64A<9@ 47D974FB6 
>BAEB?PAB7B F<C4. � A4EFBSM99 6D9@S CB QFB= F9IAB?B7<< EBBDG:4?ES  @BEF  6  
�D>GFE>9.  !469EAB9  59FBA<DB64A<9  L<DB>B  CD<@9ASRF 6 �4C48AB= �6DBC9. 
!9E>B?P>B @BEFB6 CBEFDB9AB F4><@ ECBEB5B@ 6B �P9FA4@9. %I9@4 5 (D<E. 5.2, 8) 
!469EAB9 59FBA<DB64A<9 E <ECB?P;B64A<9@  47D974F4  L?R;B6B7B  F<C4.  
�9FBA<DB64A<9  CDB6B8SF  E9>J<S@< GD46AB69L9AAO@  ECBEB5B@.  #BE?9  
59FBA<DB64A<S  B8AB7B  CDB?9F4 47D974F  C9D9@9M4RF  6  E?98GRM<=  CDB?9F  
CDB8B?PAB=  A486<:>B=.  9FB8 L<DB>B CD<@9AS9FES 6 EFD4A4I �4C48AB= 
�6DBCO. 

 
5.4. !025A=>5 15B>=8@>20=85  

 

 9FB8  A469EAB7B  59FBA<DB64A<S  54?BKAOI  CD9864D<F9?PAB A4CDS:9AAOI  
CDB?9FAOI  EFDB9A<=,  4  F4>:9  >BAEB?PAOI  <  D4@AOI CDB?9FAOI  EFDB9A<=  
L<DB>B  CD<@9AS9FES  ;4  DG59:B@ (�4C48A4S  
�6DBC4,  27B-�BEFBKA4S  �;<S  <  8DG7<9  D97<BAO  @<D4).  �  CD4>F<>9 
@BEFBEFDB9A<S  ;4  DG59:B@  E  CB@BMPR  A469EAB7B  59FBA<DB64A<S C9D9>DOFO 
CDB?9FO 8B 200 @ (@BEF K9D9; $9=A G �9A8BDH4 6 ($�).  
!469EAB9  59FBA<DB64A<9  D94?<;B6O64?BEP  6  %%%$  6 1960-I 7B84I, 4 E9=K4E 
EAB64 6B;DB:849FES 6 $BEE<<.  
  9FB8 A469EAB7B 59FBA<DB64A<S BEB59AAB J9?9EBB5D4;9A CD< A96B;@B:ABEF< 
GEFDB=EF64 CB8@BEF9= 6 CDB?9F9 <;-;4 5B?PLB= 6OEBFO @BEF4, <AF9AE<6AB7B 
EG8BIB8EF64, E?B:AOI 7<8DB-79B?B7<K9E><I GE?B6<=. #DB?9FAO9  EFDB9A<S,  
59FBA<DG9@O9  A469EAO@  ECBEB5B@, <@9RF  B5OKAB  >BDB5K4FB9  CBC9D9KAB9  
E9K9A<9  E  69DF<>4?PAO@< EF9A>4@<, E CBEFBSAAB= <?< C9D9@9AAB= CB 8?<A9 
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- CDB6989A<9 F9>GM<I BE@BFDB6 6 EDB><, GEF4AB6?9AAO9 ABD@4F<6AO@< 

8B>G@9AF4@<; 
- 6OS6?9A<9 EFDB<F9?PAOI < Q>EC?G4F4J<BAAOI 89H9>FB6, H<>E<DB64A<9 <I 6 

A4FGD9 < 6 F9IA<K9E>B= 8B>G@9AF4J<<; 
- BD74A<;4J<S < 6989A<9 A45?R89A<S ;4 <;@9A9A<9@ 89H9>FB6 6B 6D9@9A<; 
- CDB6989A<9 >BAFDB?PAB-<AEFDG@9AF4?PAOI <;@9D9A<= 8?S 6OS6?9A<S 

B5M<I 89HBD@4J<= Q?9@9AFB6 EBBDG:9A<= (BF89?PAOI <;@9D9A<=); 
CDB6989A<9 CB87BFB6<F9?PAOI D45BF 8?S CDB6989A<S EC9J<4?PAB7B BE@BFD4 

(GEFDB=EF6B CB8@BEF9=, D97G?<DB64A<9 86<:9A<S A4 @BEFG, BK<EF>4 BF 7DS;< < 
F.8.); 

- BCD989?9A<9 B5N9@B6 D9@BAFAOI D45BF CB EBBDG:9A<R < ED98EF6 A4 <I 
6OCB?A9A<9; 

- BD74A<;4J<S, B59EC9K9A<9 < >BAFDB?P 6OCB?A9A<S D45BF CB A48;BDG < 
EB89D:4A<R; 
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- BD74A<;4J<S CDBCGE>4 ?98BIB84 < C46B8>B6OI 6B8; BEGM9EF6?9A<9 >BAFDB?S 
;4 CDBCGE>B@ A97454D<FAOI FS:9?B69EAOI 7DG;B6 CB EBBDG:9A<S@; 
CBEFBSAAB9 CB6OL9A<9 EABE< >64?<H<>4J<<, <;GK9A<9 CBEFGC4RM<I 

ABD@4F<6AOI 8B>G@9AFB6 CB D9@BAFG < EB89D:4A<R <E>GEEF69AAOI 
EBBDG:9A<=. 
�;?B:9AAO9 B5S;4AABEF< S6?SRFES BEAB6B= 8?S D4;D45BF>< 8B?:ABEFAB= 

<AEFDG>J<< 8BDB:AB7B (@BEFB6B7B) @4EF9D4. 
%>AB02 ?@>872>4AB25==>3> ?>4@0745;5=8O, 2>73;02;O5<>3> 4>@>6=K< 
(<>AB>2K<) <0AB5@>< 

�BDB:AO= (@BEFB6B=) @4EF9D S6?S9FES A9CBED98EF69AAO@ DG>B6B8<F9?9@ 
EC9J<4?<;<DB64AAOI ;69AP96, 5D<748 CB D9@BAFG < EB89D:4A<R <E>GEEF69AAOI 
EBBDG:9A<=. 
#DBFS:9AABEFP <E>GEEF69AAOI EBBDG:9A<= 8?S EB;84A<S 

EC9J<4?<;<DB64AAB7B ;69A4 (5D<748O) CB <I D9@BAFG < EB89D:4A<R, 
6B;7?46?S9@B7B @4EF9DB@ A4;A4K49FES 6 ;46<E<@BEF< BF A4?<K<S <E>GEEF69AAOI 
EBBDG:9A<= < @9EFAOI GE?B6<=. 
+<E?9AABEFP ;69A4 - 3 - 4 K9?B69>4 

5D<7484 - 6 - 8 K9?B69> 
�B?<K9EF6B ;69AP96 BCD989?S9FES B5N9@B@ FDG8B;4FD4F A4 D9@BAF < 

EB89D:4A<9 EBBDG:9A<=. 
"CD989?9A<9 K<E?9AABEF< A4 D9@BAF < EB89D:4A<9 EBBDG:9A<= 

D4EK<FO649FES CB HBD@G?9 (1): 

                                                                                                                                 
(1) 

789: 
N - K<E?9AABEFP D45BK<I 6 EFDG>FGDAB@ CB8D4;89?9A<<; 
Tkj, Tgj - EG@@4DAO9 7B8B6O9 FDG8B;4FD4FO A4 6<8O D45BF 8?S 6O89?9AAB= 

7DGCCO <E>GEEF69AAOI EBBDG:9A<= (EBBF69FEF69AAB 8?S >4C<F4?PAOI @BEFB6, 
89D96SAAOI @BEFB6) 

j - 6<8O D45BF; j = 1, 2, 3, 4 ... - A48;BD, GIB8, CDBH<?4>F<>4, ##$, D9@BAF < 
D9>BAEFDG>J<S (GE<?9A<9 < GL<D9A<9); 

250 - D4EK9FAB9 K<E?B D45BK<I 8A9= 6 7B8G. 
"5M<9 FDG8B;4FD4FO, A9B5IB8<@O9 8?S D4EK9F4 K<E?9AABEF< EFDG>FGDO 

E?G:5O BCD989?SRFES 8?S >4C<F4?PAOI @BEFB6 CB HBD@G?9 (2), >4> EG@@4 
FDG8B;4FD4F CB 6E9@ EBBDG:9A<S@ 6O89?9AAB= 7DGCCO A4 6E9 6<8O D45BF (59; 
D9>BAEFDG>J<<). 
Tkj = LmiôK1iôK2iô(0,24 + 1,2K3i) + 10K3iôK4i + 20K3iôK5iôK6i               (2) 

%G@@4 6 >DG7?OI E>B5>4I BFD4:49F K<E?9AABEFP D45BK<I 8?S 6OCB?A9A<S 
6E97B >B@C?9>E4 D45BF CB EB89D:4A<R EBBDG:9A<S, BEF4?PAO9 E?4749@O9 - 
K<E?9AABEFP EBBF69FEF69AAB CD< C?4AB6B-CD98GCD98<F9?PAB@ D9@BAF9 (##$) < 
D9@BAF9 @BEF4 (CGF9CDB6B84). 
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�89: 
Lmi - H4>F<K9E>4S 8?<A4 i-7B @BEF4 
n - K<E?B @BEFB6 6 6O89?9AAB= 7DGCC9 
K1i - >BQHH<J<9AF, GK<FO64RM<= L<D<AG @BEF4 < CD<A<@49@O= >4> 

BFABL9A<9 H4>F<K9E>B= (�) L<D<AO @BEF4 (EG@@4DA4S 69?<K<A4 7454D<F4 < 
L<D<A4 86GI FDBFG4DB6 E GK9FB@ D4;89?<F9?PAB= CB?BEO) > 54;B6B= L<D<A9 10 
@, F.9. 

K1i = Bi/10 
K2i - >BQHH<J<9AF GE?B6<S D4ECB?B:9A<S EBBDG:9A<S 

1,1 - A4 H989D4?PAOI 8BDB74I 
1,2 - 6 A4E9?9AAOI CGA>F4I 
1,0 - 6 CDBK<I E?GK4SI 

K3i - >BQHH<J<9AF FDG8B9@>BEF< D45BF, D46AO=: 
2,6 - 8?S @BEFB6 E @9F4??<K9E><@< < EF4?9:9?9;B59FBAAO@< 

CDB?9FAO@< EFDB9A<S@< 
1,0 - 8?S :9?9;B59FBAAOI @BEFB6 
1,5 - 8?S :9?9;B59FBAAOI CGF9CDB6B8B6 K9D9; :9?9;AGR <?< 

46FB@B5<?PAGR 8BDB7G 
2,0 - 8?S :9?9;B59FBAAOI CGF9CDB6B8B6 K9D9; Q?9>FD<H<J<DB64AAGR 

:9?9;AGR 8BDB7G 
0,93 - 8?S >4@9AAOI < 59FBAAOI @BEFB6 
1,6 - 8?S 89D96SAAOI @BEFB6. 

K4i - >BQHH<J<9AF, GK<FO64RM<= 6B;D4EF EBBDG:9A<S CD< ##$ 
0,05 - 8?S EBBDG:9A<= 6 6B;D4EF9 8B 20 ?9F 
0,1 - 8?S EBBDG:9A<= 6 6B;D4EF9 21 - 40 ?9F 
0,2 - 8?S EBBDG:9A<= 6 6B;D4EF9 5B?99 40 ?9F 

K5i - >BQHH<J<9AF E?B:ABEF< EBBDG:9A<S, CD<@9AS9@O=: 
1,2 - 8?S D4@AOI < 4DBKAOI >BAEFDG>J<=, 4 F4>:9 54?BKAOI 

>BDB5K4FB7B EBK9F4A<S 
1,1 - 8?S A9D4;D9;AOI, 54?BKAB->BAEB?PAOI < 54?BKAB-CB869EAOI 

E<EF9@ 
1,0 - 8?S D4;D9;AOI 54?BKAOI E<EF9@ 

K6i - >BQHH<J<9AF, GK<FO64RM<= 6B;D4EF EBBDG:9A<S CD< D9@BAF9 
0,03 - CD< 6B;D4EF9 8B 20 ?9F 
0,05 - CD< 6B;D4EF9 21 - 30 ?9F 
0,07 - CD< 6B;D4EF9 5B?99 30 ?9F 
0,24; 1,0; 1,2 - Q@C<D<K9E><9 >BQHH<J<9AFO. 

#@8<5@ @0AG5B0 G8A;5==>AB8 @01>G8E 
� >4K9EF69 CD<@9D4 D4EE@BFD9A GK4EFB> 46FB@B5<?PAB= 8BDB7<, 

Q>EC?G4F<DG9@O= B8A<@ CB8D4;89?9A<9@, A4 >BFBDB@ <@99FES 10 EBBDG:9A<=, 
B5M9= CDBFS:9AABEFPR 1200 C.@. 
�EIB8AO9 84AAO9 CB @BEF4@ < D4EK9FO FDG8B;4FD4F CD98EF46?9AO 6 F45?<J9. 
� D9;G?PF4F9 D4EK9F4 CB?GK9AB: 
CB8D4;89?9A<9 FB?P>B CB EB89D:4A<R @BEFB6: 
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K<E?9AABEFP D45BK<I =  
CB8D4;89?9A<9: EB89D:4A<9 + ##$: 

K<E?9AABEFP D45BK<I =  
= 26 K9?B69> 
$4;5<6>4 B5M9= K<E?9AABEF< D45BK<I CB ;69APS@ < 5D<7484@ CDB6B8<FES 6 

;46<E<@BEF< BF B5N9@B6 < @9EFBCB?B:9A<S D9@BAFAOI D45BF. 
 B7GF 5OFP EB;84AO EC9J<4?<;<DB64AAO9 ;69APS CB EB89D:4A<R >DGCAOI 

EBBDG:9A<=: 
@9F4??<K9E><I < EF4?9:9?9;B59FBAAOI @BEFB6 

                                   8?<AB= E6OL9 100 @ 
:9?9;B59FBAAOI 8?<AB= E6OL9 300 @ 
89D96SAAOI           8?<AB= E6OL9 150 @ 

<?< F9DD<FBD<4?PAB B5BEB5?9AAO9 7DGCCO EBBDG:9A<=. 
�?S 5B?PLB7B B5N9@4 D45BF EB;84RFES >B@C?9>EAO9 5D<748O CB 9 - 12 

K9?B69>. 
 

 

№
 
C
C 

�<8 
EBBDG:9
A<S 

 4F9D
<4? 

�454
D<F 
(@) 

%DB> 
Q>EC?G4F
4J<< 
(?9F) 

�?<
A4 
@BE
F4 
(@) 

 9EFBD4ECB?
B:9A<S 

�<8 
>BAEFDG
>J<= 

K
1 

K
2 

K
3 

K
4 

K
5 
�6 

A = 
L3ôK1
ôK2 

%B89
D:. 
�ô(0,
24 + 
1,2ô
K3) 

##$ 
�ô10ôK

3ôK4 

%B89
D:. + 
##$ 

1 2 3 4 5 6 7 8 9 
1
0 

1
1 

12 
1
3 

14 15 16 17 18 

1  BEF... :/5 7 + 
2ô1,0 

15 120 A4 
H989D4?PAB= 
8BDB79 

D4;D9;A4
S 

54?BKA4
S 

0,
9 

1,
1 

1,
0 

0,
05 

3,
0 

0,
03 

118,0 171,0
7 

59,4 230,4
7 

2 #GF9CDB
6B8 
K9D9; 
:/8 

:/5 12 + 
2ô1,5 

10 80 -«- -«- 1,
5 

1,
1 

1,
5 

0,
05 

1,
0 

0,
03 

132,0 269,3 99,0 368,3 

3  BEF @9F4?. 8 + 
2ô1,0 

45 240 -«- -«- 1,
0 

1,
1 

2,
6 

0,
2 

1,
0 

0,
07 

264,0 887,0 1373,0 2260,
0 

4  BEF >4@9A
AO= 

8 + 
2ô1,0 

48 40 6 A4E. 
CGA>F4I 

4DBKA4S 1,
0 

1,
2 

0,
9 

0,
2 

1,
2 

0,
07 

48,0 65,3 89,0 154,3 

5  BEF :/5 12 + 
2ô1,0 

25 120 A4 CDBK. 
8BDB79 

D4@A4S 1,
4 

1,
0 

1,
0 
B8 1,

2 
0,
05 

168,0 241,9 168,0 409,9 

6 #GF9CDB
6B8 
K9D9; 
:/8 
(Q?9>FDB
H<J) 

@9F4?. 8 + 
2ô1,0 

18 60 -«- 54?BKAB
-

>BAEB?P
A4S 

1,
1 

1,
0 

2,
6 

0,
05 

1,
1 

0,
03 

66,0 221,7 85,8 307,5 

7  BEF :/5 10 + 
2ô1,5 

36 180,
0 

-«- >BDB5K. 
E9K9A 

1,
3 

1,
0 

1,
0 
B8 1,

2 
0,
07 

234,0 336,9 234,0 570,9 

8  BEF EF4?9-
:/5 

10 + 
2ô1,0 

28 230 -«- A9D4;D9;
A4S 

1,
2 

1,
0 

2,
6 
B8 1,

1 
0,
05 

276,0 927,4 718,0 1645,
4 

9 #GF9CDB
6B8 
K9D9; 

:/5 10 + 
2ô1,0 

3 100 -«- -«- 1,
2 

1,
0 

1,
5 

0,
05 

1,
1 

0,
03 

120,0 244,8 90,0 334,8 
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№
 
C
C 

�<8 
EBBDG:9
A<S 

 4F9D
<4? 

�454
D<F 
(@) 

%DB> 
Q>EC?G4F
4J<< 
(?9F) 

�?<
A4 
@BE
F4 
(@) 

 9EFBD4ECB?
B:9A<S 

�<8 
>BAEFDG
>J<= 

K
1 

K
2 

K
3 

K
4 

K
5 
�6 

A = 
L3ôK1
ôK2 

%B89
D:. 
�ô(0,
24 + 
1,2ô
K3) 

##$ 
�ô10ôK

3ôK4 

%B89
D:. + 
##$ 

1 2 3 4 5 6 7 8 9 
1
0 

1
1 

12 
1
3 

14 15 16 17 18 

4/8BDB7G 
1
0 
#GF9CDB
6B8 
K9D9; 
:/8 
(Q?9>FDB
H<J) 

:/5 8 + 
2ô1,0 

8 30 -«- D4;D9;A4
S 

54?BKA4
S 

1,
0 

1,
0 

2,
0 

0,
05 

1,
0 

0,
03 

30,0 79,2 30,9 109,2 

                              3444,
6 

2946,2 6390,
8 

 
 

#$� �$!/� %"%&�� ���!� #" %"��$��!�. 

�9?9;B59FBAAOI @BEFB6                             - 8BDB:AO= D45BK<= 
                                                                       - 59FBAM<> 
                                                                       - <;B?<DB6M<> 
 9F4??<K9E><I @BEFB6                               - 8BDB:AO= D45BK<= 

                                                                - E?9E4DP 
                                                                       - @4?SD 
                                                                       - 59FBAM<> 
�9D96SAAOI @BEFB6                                     - 8BDB:AO= D45BK<= 
                                                                       - C?BFA<> 
� EBEF46 ;69A4 F4>:9 6IB8<F @4L<A<EF >B@CD9EEBD4, E<?B6B7B 47D974F4, 4 

F4>:9 6B8<F9?P EC9J46FB@B5<?S «�BDB:A4S E?G:54». 
%BEF46 >B@C?9>EAOI 5D<748                      - 8BDB:AO= D45BK<= 
                                                                       - 59FBAM<> 
                                                                       - LFG>4FGD 
                                                                       - <;B?<DB6M<> 
                                                                       - E?9E4DP 
                                                                       - @4?SD 
                                                                       - @4L<A<EF (@BFBD<EF) 
                                                                       - E64DM<> 
                                                                       - Q?9>FD<> 
                                                                       - C?BFA<> 
                                                                       - 6B8<F9?P EC9J46FB@B5<?S 
$45BK<9 ;69AP96 < 5D<748 8B?:AO CDB=F< >GDE B5GK9A<S CB 6OCB?A9A<R 

D45BF CB EB89D:4A<R < D9@BAFG <E>GEEF69AAOI EBBDG:9A<=, 4 F4>:9 
DG>B6B8EF6B64FPES G>4;4A<S@< CB BID4A9 FDG84, F9IA<>9 59;BC4EABEF< < 
CDB<;6B8EF69AAB= E4A<F4D<< CD< CDB<;6B8EF69 D45BF. "F69FEF69AABEFP ;4 
6OCB?A9A<9 ABD@ < CD46<? F9IA<>< 59;BC4EABEF< CB 6E9@ 6<84@ D45BF A9EGF 
DG>B6B8<F9?< EBBF69FEF6GRM<I D45BF. 

"A=0I5==>ABL ?@>872>4AB25==>3> ?>4@0745;5=8O 
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$9>B@9A8G9FES CD<@9DAO= C9D9K9AP @4L<A, B5BDG8B64A<S < <AEFDG@9AF4, 
A9B5IB8<@OI 8?S 6OCB?A9A<S 6E97B >B@C?9>E4 D45BF CB EB89D:4A<R 
EBBDG:9A<=. 

!4<@9AB64A<9 @4L<A, B5BDG8B64A<S, <AEFDG@9AF4 �B?<K9EF6B 
1 2 

 4L<A4 8BDB:AB7B @4EF9D4 A4 54;9 46FB@B5<?S «�4;9?P», «�OKB>» 1 
�6FB@B5<?P «�BDB:A4S E?G:54» (1�-314�) CB K<E?G 5D<748 
 <>DB46FB5GE (F<C4 $�() 8?S B5E?G:<64A. ;69AP96 
�DG;B6B= 46FB@B5<?P (7DG;BCB8N9@ABEFP 2,5 - 4,0 F) 1 
�6FBE4@BE64? 1 
 4L<A4 8BDB:A4S, >B@5<A<DB64AA4S 1 
�B@CD9EEBD CDB<;6B8<F9?PABEFPR 5 - 10 @3/@<A 1 
�B@CD9EEBD CDB<;6B8<F9?PABEFPR 1,0 - 2,5 @3/@<A CB K<E?G 5D<748 
$4EF6BDB@9L4?>4 2 
�6FB@B5<?PAO= >D4A 7DG;BCB8N9@ABEFPR 5 - 7 FA 1 
�BF9? 8?S CB8B7D964 5<FG@4 2 
#B7DG;K<> E 9@>BEFPR >B6L4 8B 1 @3 1 
1>E>464FBD A4 54;9 FD4>FBD4 «�9?4DGEP» 1 
�47BA-5OFB6>4 <?< 647BAK<> 8?S :<?PS 2 
 4L<A4 8?S BE@BFD4 @BEFB6, $�-803 1 
 4L<A4-6OL>4 (46FB7<8DBCB8N9@A<>) 1 
1?9>FDBFD4@5B6>4 2 
">D4EBKAB9 B5BDG8B64A<9 CB K<E?G 5D<748, ;69AP96 
1?9>FDBE64DBKAO= 47D974F 1 
�4;BE64DBKAO= 47D974F 1 
#9D986<:A4S Q?9>FDBEF4AJ<S, 6 - 10 >6F 1 
#9D9ABEAO9 Q?9>FDBEF4AJ<<, 2 - 4 >6F 2 
!4D9;K<> L6B6 (Q?9>FD<K9E><=) 1 
'EF4AB6>4 A45DO;7-D4EF6BD4 1 
�R?P>4 H4E48A4S CB K<E?G 5D<748 
#B869EAO9 C9D9@9M49@O9 CB8@BEF< 1 >B@C?9>F 
%69D?<?PA4S GEF4AB6>4 E A45BDB@ >B?PJ96OI 4?@4;AOI E69D? 
8<4@9FDB@ 20 - 25 @@ 

2 

�B@C?9>F A4E48B> 8?S Q?9>FDB<AEFDG@9AF4 (M9F><, L4DBL><, 
A4:84KAO9 >DG7<) 

10 >B@C?9>FB6 

1?9>FDB<AEFDG@9AF (C<?4, AB:A<JO, C9DHBD4FBD, @B?BFB>, 8D9?P, 
74=>B69DF, LGDGCB69DF, D9;P5BA4D9;>4 < 8D.) 

>B@C?9>FO CB >B?<K9EF6G 5D<748 

 

�. #@>D8;0:B8:0 8 2>AAB0=>2;5=85 384@>87>;OF88 8 2>4>>B2>40. 
1.  4L<A4 8BDB:AB7B @4EF9D4 A4 54;9 46FB@B5<?S «�4;9?P», «�OKB>» 1 
2. �6FB@B5<?P «�BDB:A4S E?G:54» (1�-314�) 1 
3. �6FBE4@BE64? I 
4. �9FBABE@9E<F9?P 100 - 150 ? 1 
5. �<5DBD9=>4, 6<5D4FBDO C?BM48BKAO= < 7?G5<AAO= CB 1 LF. 
6. 1?9>FDB<AEFDG@9AF 1 >B@C?9>F 
7. #A96@B<AEFDG@9AF 1 >B@C?9>F 
8. �BF9? 8?S CB8B7D964 5<FG@4 1 
9. #9D986<:AB= 5<FG@BD4;B7D964F9?P ($�-104) 1 

10. �D4E>BD4ECO?<F9?P 1 
11.  4L<A4 E69D?<?PA4S CA96@4F<K9E>4S 1 
12. !4D9;K<> L6B6 1 
13. "5BDG8B64A<9 8?S A4A9E9A<S ;4M<FAOI E?B96 F<C4 $�-601 1 
14. #B7DG;K<> B8AB>B6LB6O= 9@>BEFPR 8B 1 @3 1 
15. #9D986<:A4S >B@CD9EEBDA4S EF4AJ<S CDB<;6B8<F9?PABEFPR 8B 10 @3/@<A 1 
16. #9D986<:A4S Q?9>FDBEF4AJ<S @BMA. 6 - 10 >6F 1 
17. 1@G?PE4FBD >46<F4J<BAAO= 7<8DB8<A4@<K9E><=, DBFBDAO= 1 
18. �47BA-5OFB6>4 1 
19.  B?BF>< Q?9>FD<K9E><9 < CA96@4F<K9E><9 (BF5B=AO9) CB 1 LF. 
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�. $5<>=B 8 70<5=0 45D>@<0F8>==KE H2>2 (?5@8;, >3@0645=89) 
1.  4L<A4 8BDB:AB7B @4EF9D4 A4 54;9 46FB@B5<?S «�4;9?P», «�OKB>» 1 
2. �6FB@B5<?P «�BDB:A4S E?G:54» (1�-314�) 1 
3. �DG;B6B= 46FB@B5<?P 7DG;BCB8N9@ABEFPR 2,5 - 4,0 FA 1 
4.  4L<A4 8BDB:A4S >B@5<A<DB64AA4S 1 
5. �B@CD9EEBD CDB<;6B8<F9?PABEFPR 8B 5 @3/@<A 1 
6. �9FBAB@9L4?>4 A4 100 - 150 ? 1 
7. 1?9>FDB<AEFDG@9AF 1 >B@C?9>F 
8. #A96@B<AEFDG@9AF 1 >B@C?9>F 
9. #9D986<:AB= 5<FG@BD4;B7D964F9?P ($�-104, �-506 �) 1 

10. #B7DG;K<> E 9@>BEFPR >B6L4 1 @3 1 
11. �47BAK<>-5OFB6>4 1 
12.  4L<A4 8?S D9@BAF4 CB69DIABEFAOI 89H9>FB6 $�-802� 1 
13. ">D4EBKAB9 B5BDG8B64A<9 1 >B@C?9>F 
14. �6FB>D4A 7DG;BCB8N9@ABEFPR 5 - 7 FA 1 
15. 1?9>FDBE64DBKAO= 47D974F 1 
16. �4;BE64DBKAO= 47D974F 1 
17. #9D986<:A4S Q?9>FDBEF4AJ<S @BMABEFPR 30 - 60 >6F 1 
18. �<5D4FBDO 7?G5<AAO= < C?BM48BKAO= CB 1 LF. 
19. %69D?<?PA4S GEF4AB6>4 (CA96@4F<K9E>4S) 1 
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1. !4 BEAB64A<< <EIB8AOI 84AAOI, ABD@4F<6AOI <EFBKA<>B6  ;4CB?A<FP 4>F 

CDB69D>< >4K9EF64 EB89D:4A<S @BEFB6OI EBBDG:9A<=.  

  2.  "F69F<FP A4 >BAFDB?PAO9 6BCDBEO  

 

#@8<5@ 70?>;=5=8O 0:B0 ?@>25@:8 :0G5AB20 A>45@60=8O <>AB>2KE 
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             CDB69D>< >4K9EF64 EB89D:4A<S @BEFB6OI EBBDG:9A<= 

                         6  #+-7, �%�� 

7. �D>GFE>_______________________                               "17__" _05___2014_ 7. 

%BEF46 >B@<EE<<:   #D98E984F9?P      !<>B?496 �.�.   
___________________________________ 

                   +?9AO >B@<EE<<        9MDS>B6 �.�., �BAB64?B6 #."., ,9EF4>B6 !.�. 

№C/C  BEF, 

CGF9CDB6B8 

!9EB5?R89A<9 
GDB6AS FD95B 
64A<= EB89D 
:4A<S @BEF4, 
CGF9CDB6B84  

�?<A4 
@BEF4, CB7. 
@    

,FD4H  

A4 1 CB7. @  

%G@@4 
LFD4H4 A4 
@BEF, DG5 

1 CGF9CDB6B8 3 46 48. 000 2208000 
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 2 @BEF 2  125 52.000 6500000 

│�FB7B LFD4HAOI E4A>J<= (DG5?9=)                      8708000 

#B8C<E< K?9AB6 >B@<EE<<:   ______________________   #D98E984F9?P: !<>B?496 �.�.   

�BAFDB?PAO9 6BCDBEO: 
1. � B5S;4AABEFP >4><I E?G:5 6IB8<F EBEF46?9A<9 4>F4 CDB69D>< >4K9EF64 

EB89D:4A<S @BEFB6OI EBBDG:9A<=? 

2. �; >4><I CB>4;4F9?9= E>?48O649FES D4;@9D LFD4HAOI E4A>J<=? 

 3. "F K97B ;46<E<F < A4 KFB 6?<S9F >4K9EF6B EB89D:4A<S @BEFB6OI EBBDG:9A<=? 
 
&45?<J4 <EIB8AOI 84AAOI > CD4>F<K9E>B= D45BF9 №15 
 
!B@9D 64D<4AF4 #4D9K9AP �%%" #DBFS:9AABEFP 

�%%", (@) 
1 &DG54 :/5, @BEF :/8, CGF9CDB6B8 26.9; 79.30; 30.50 
2 &DG54 @, @BEF 46F., CGF9CDB6B8 15,8; 126.60; 48.30 
3 &DG54 :/5, @BEF :/8, CGF9CDB6B8 24,1; 138.58; 57.70 
4 &DG54 @, @BEF 46F., CGF9CDB6B8 12.56; 58.90; 29.60 
5 &DG54 @, @BEF 46F., CGF9CDB6B8 16.90; 39.40; 56.80 
6 &DG54 :/5, @BEF :/8, CGF9CDB6B8 23.65; 69.00; 37.40 
7 &DG54 @, @BEF 46F., CGF9CDB6B8 13.78; 45.00; 29.87 
8 &DG54 @, @BEF 46F., CGF9CDB6B8 15.47; 170,21; 32.45 
9 &DG54 :/5, @BEF :/8, CGF9CDB6B8 16.35; 49.10; 19.60 

10 &DG54 @, @BEF 46F., CGF9CDB6B8 18.60; 38.60; 35.79 
11 &DG54 :/5, @BEF :/8,CGF9CDB6B8 9.05; 35.20; 47.78 
12 &DG54 @, @BEF 46F., CGF9CDB6B8 19.46; 78.40; 90.34 
13 &DG54 :/5, @BEF :/8,CGF9CDB6B8 17.54; 65.00; 68.11 
14 &DG54 @, @BEF 46F., CGF9CDB6B8 10.48; 190.40; 40.14 
15 &DG54 @, @BEF 46F., CGF9CDB6B8 18.49; 218.60; 67.30 
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1. ";A4>B@<FES E 6O89D:>B= <; ABD@4F<6AB7B 8B>G@9AF4 B CD46<?4I  
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#��!"�"-#$��'#$���&��0!"�" $� "!&� !�  "%&"�/) 
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7.1. #D<9@>4 D45BF C?4AB6B-CD98GCD98<F9?PAB7B D9@BAF4 @BEFB6OI 
EBBDG:9A<= #D<9@>4 D45BF C?4AB6B-CD98GCD98<F9?PAB7B D9@BAF4 @BEFB6OI 
EBBDG:9A<= 6 EBEF469 D45BF EB89D:4A<S BEGM9EF6?S9FES CB QF4C4@ 6OCB?A9A<S 
D45BF >GD4FBD4@< BF89?4 <E>GEEF69AAOI EBBDG:9A<= (�%%") ��' !%" &'�� 
EB6@9EFAB E CD98EF46<F9?S@< CB8DS8AOI BD74A<;4J<=. " A4@9K49@B= E84K9 
6<84 D45BF <?< >BAEFDG>F<6AB7B Q?9@9AF4 #B8DS8K<> <;69M49F �4>4;K<>4 
F9?9HBAB7D4@@B= A9 CB;8A99, K9@ ;4 18 K4EB6. �?S GK4EF<S 6 CDB69D>9 
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>GD4FBDO CDB6B8SF A9B5IB8<@O9 <;@9D9A<S E <ECB?P;B64A<9@ 79B89;<K9E><I 
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