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 . !. "#$#%&%'#, (.).*., +,-./00-,, !12!3, #4# «%56 578-*9» ($-00:;) 

#$%&'( )& )'*+,''(-* !*'$-*.,)"*-* '$%/ 0"$-* 

'$ /,12)( – /,0,/# 3&#(4,'*5 3/&#&0'&6 

* 3/&3 )"'&6 )3&)&7'&)8* +,1,0'(9 !&/&%

!,- ,/</,= +>(=:?/**; +,-=><*-@ )7 +,-+A0B*-@ 0+,-C-D*-0)> <7E><*:FG. 

!,- ,/</,= +-=9H/*:; +,-=-<*-I : +,-+A0B*-I 0+-0-J*-0): D/E/<*9K (-,-8. 

About reserve of increasing the carrying and traffic capacity of railways. 

!-=9H/*:/ B-*BA,/*)-0+-0-J*-0): D/E/<-
*9K (-,-8 0=;<7*- 0 +-=9H/*:/C +,-+A0B*-I : 
+,-=-<*-I 0+-0-J*-0): D/E/<*9K (-,-8. %7H: 
*7AL*9/ ,AB-=-(:)/E:, =9(7M?:/0; ALN*9/ 
5. 4. O7<7,;* : P. P. Q/E*-B-= +,/B,70*- +--
*:C7E: R)- : = 0--)=/)0)=:: 0- 0=-:C: :(/;C: 
0-=/,H/*0)=-=7*:; )/E/D/B =/E: ,7J-)A 0 
2,7EG0B:C =78-*-0),-:)/EG*9C <7=-(-C. 3--
=C/0)*9/ :00E/(-=7*:; +- 0-<(7*:M +/,0+/B-
):=*-I )/E/DB: (E; 8,A<-=9K =78-*-= 0 AEAL-
H/**9C: K-(-=9C: B7L/0)=7C: = 60-70-/ 8-(9 

XX =/B7 *7 2,7E=78-*<7=-(/ +,-=-(:E:0G 50/-
0-M<*9C *7AL*--:00E/(-=7)/EG0B:C :*0):)A-
)-C S!3 (6%PP S!3), O/*:*8,7(0B:C : 
T*/+,-+/),-=0B:C :*0):)A)7C: D/E/<*-(--
,-D*-8- ),7*0+-,)7, T*/+,-+/),-=0B:C -)(/-
E/*:/C :*0):)A)7 C/K7*:B: 4% 233$, 50/0--
M<*9C *7AL*--:00E/(-=7)/EG0B:C :*0):)A)-C 

=78-*-0),-/*:;. $7J-)9 =/E:0G = (=AK *7+,7=-
E/*:;K: 

– 0-<(7*:/ *-=9K )/E/D/B 0 F/*),7EG*9C 

+-(=/H:=7*:/C; 

– 0-<(7*:/ *-=9K )/E/D/B 0 *7(JAB0-=9C 

+-(=/H:=7*:/C. 

"9E: :<8-)-=E/*9 : :0+9)7*9 )/E/DB: 0 
F/*),7EG*9C +-(=/H:=7*:/C: 

– 0 C-(/,*:<:,-=7**9C: BE:*-=9C: 870:-
)/E;C: B-E/J7*:I: 6%PP-U3-S – 1965 8., 25V-
3 – 1966 : 1967 88.; 

– 0 8:(,-870:)/E;C: – 1969 : 1971 88.; 
– 0 C-(/,*:<:,-=7**9C: +,AD:**9C: B-C-

+E/B)7C:: 0 J:E:*/I*-I K7,7B)/,:0):B-I 1971 

: 1978 8., +-=9H/**-I 8:JB-0): – 1971 8.; 
– 0 A0)7*-=B-I ,/<:*-=-8- RE/C/*)7 = ,/0-

0-,*-/ +-(=/H:=7*:/ – 1971 8.; 
– 0 A0)7*-=B-I 0B-EG<A*-=-(/C+./,-= – 

1969 : 1971 8.; 
– 25V-5%PP5 : 25V-OPPWX – 1973 8. 
!- E:*:: 0-<(7*:; 2--0*-I )/E/DB: 0 *7(-

JAB0-=9C +-(=/H:=7*:/C <7 R)- =,/C; J9E: 

0+,-/B):,-=7*9, :<8-)-=E/*9 : :0+9)7*9 )/-
E/DB: 25V-6' : 25V-6'M. 

5 7=8A0)/ 1974 8. *7 2,7E=78-*<7=-(/ J9E- 
+,-=/(/*- )/K*:L/0B-/ 0-=/?7*:/ 0 AL70):/C 

6%PP S!3 (=78-**-/ -)(/E/*:/ : -)(/E/*:/ 
B-C+E/B0*9K :0+9)7*:I), OPPWX, TPPX, T# 

PS 4% 233$, 5%P!XP=, 65 S!3, *7 B-)--
,-C J9E- +,:*;)- ,/H/*:/ - +,-=/(/*:: (:-
*7C:L/0B:K (K-(-=9K) :0+9)7*:I )/E/D/B 
25V-OPPWX (,:0. 1 ) : 25V-6'S (,:0. 1!) *7 
0B-,-0)*-C +-E:8-*/ 6%PP S!3 0). "/E-,/-
L/*0B7; – S7IB-+ 0- 0B-,-0);C: (=:D/*:; (- 
150 BC/L. 

  

 

! 

 

" 

 

$:0. 1. #J?:I =:( )/E/D/B 25V-OPPWX ( ), 

25V-6'S (!) : 50U-508 ("), = 0-<(7*:: : :0+9)7*:-
;K B-)-,9K +,:*:C7E: AL70):/ 
5. 4 O7<7,;* : P. P. Q/E*-B-= 
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Y): :0+9)7*:; J9E: +,-=/(/*9 = C7,)/-C7/ 
1975 8. 25V 0-=C/0)*- 0 6%PP S!3, OPPWX, 

TPPX : T# PS 4% 233$ 0 F/EGM =9;=E/*:; 
EALH/8- =7,:7*)7 )/E/DB: :< L:0E7 :0+9)9-

=7/C9K -J,7<F-=, 7 )7BD/ A)-L*/*:; ,;(7 +--
E-D/*:I ,7<,7J7)9=7/C9K  )/K*:L/0B:K ),/J--
=7*:I *7 2--0*AM )/E/DBA (E; 0B-,-0)/I (=:-
D/*:; (- 140 BC/L. 
' 0-D7E/*:M, ,/<AEG)7)9 R):K ,7J-) */ J9-

E: =*/(,/*9, *- -*: (- 0:K +-, 0EAD7) )/-,/-
):L/0B-I : RB0+/,:C/*)7EG*-I -0*-=-I 0-<(7-
*:; *-=9K )/E/D/B. %7 :K J7</ J9E: ,7<,7J-)7-
*9 )/K*:L/0B:/ ),/J-=7*:; B )/E/DB7C : 1#3X 

*7 )/E/DB:. 5 (7EG*/IH/C +,: AL70):: TPPX 

: T# PS 4% 233$ +-( ,AB-=-(0)=-C 

5. 4. O7<7,;*7 : OPPWX7 +-( ,AB-=-(0)=-C 

P. P. Q/E*-B-=7 6%PP S!3 J9E: 0.-,CAE:-
,-=7*9 *-=9/ )/K*:L/0B:/ ),/J-=7*:; B =78--
*7C 0 -0/=-I *78,A<B-I 25 ) : = 1975 8. «2,7E-
=78-*<7=-(» +,/(0)7=:E *7 :0+9)7*:; (=7 -J-
,7<F7 *-=9K +-EA=78-*-=. Y): =78-*9 =- C*--
8-C B-+:,-=7E: B-*0),AB):=*9/ ,/H/*:; 
=78-*7 0 *78,A<B-I 22 )0, *- = *:K (E; +-=9H/-
*:; 8,A<-+-(Z/C*-0): J9E: ==/(/*9 *-=9/ 
A0:E/**9/ A<E9, = )-C L:0E/ : )/E/DB:. 57D-

*9C RE/C/*)-C *-=:<*9 -(*-8- :< -+9)*9K 
=7,:7*)-= *-=-I )/E/DB: ;=E;E70G ,/<:*-=7; 
+,-BE7(B7 C/D(A JAB0-I : J-B-=-I ,7C-I. #(-
*7B- ,/<AEG)7)9 RB0+EA7)7F:-**9K :0+9)7*:I 
R)-8- A<E7 -B7<7E:0G -),:F7)/EG*9C:, = ,/-
<AEG)7)/ C/D=/(-C0)=/**7; B-C:00:; ,/B-C/*-
(-=7E7 B +,-:<=-(0)=A )/E/DBA 18-131, = -0-
*-=*-C B-+:,AM?AM )/E/DBA 18-100. 

578-*-0),-:)/E;C : D/E/<*-(-,-D*:B7C, = 
+/,=AM -L/,/(G +A)/IF7C, +,/:CA?/0)=7 *-=-I 
)/E/DB: 18-131 */ B7<7E:0G -L/=:(*9C:, : ),/-
J-=7*:; - +/,/K-(/ B +,-:<=-(0)=A *-=-I )/-
E/DB:, */ +-(B,/+E/**9/ .:*7*0-=-I : 7(C:-
*:0),7):=*-I +-((/,DB-I, -0)7E:0G */,/7E:-
<-=7**9C:. %/0C-),; *7 R)- = 1986 8. J9E ,7<-
,7J-)7* *-=9I ):+7D «578-*9 8,A<-=9/ 
C78:0),7EG*9/ *7 1986-2000 88.», B-)-,9I J9E 
0-8E70-=7* S!3 333$, 1-00)7*(7,)-C 333$ : 
A)=/,D(/* S:*);DC7H/C 333$. 578-*9 R)-8- 
):+7D7 +,/(A0C7),:=7E: A=/E:L/**9/ -0/=9/ 
*78,A<B: (- 25 )0. 5 0--)=/)0)=:: 0 R):C ):+7-
D-C J9E 0B-*0),A:,-=7* ,;( *-=9K BA<-=-= 
=78-*-=, ,700L:)7**9K *7 -0/=AM *78,A<BA 
25 )0. 5 0=;<: 0 -)0A)0)=:/C 0/,:I*-8- +,-:<-
=-(0)=7 *-=9K )/E/D/B, *-=9/ =78-*9 =9+A0B7-
E:0G : RB0+EA7):,-=7E:0G *7 )/E/DB7K 18-100 0 
-0/=9C: *78,A<B7C: (- 23,5 )0. 5 *7L7E/ 90-K 
8-(-= = A0E-=:;K 0+7(7 -JZ/C-= +/,/=-<-B ,7-
J-)9 +- +/,/K-(A *7 *-=9/ )/E/DB: J9E: +,:-
-0)7*-=E/*9. 

V7(7L7 A=/E:L/*:; 8,A<-+-(Z/C*-0): =78--
*-= J9E7 +-0)7=E/*7 =*-=G = «'-C+E/B0*-I 
+,-8,7CC/ ,/-,87*:<7F:: : ,7<=:):; -)/L/0)-
=/**-8- E-B-C-):=-- : =78-*-0),-/*:;, -,87*:-
<7F:: ,/C-*)7 : RB0+EA7)7F:: +7007D:,0B-8- : 
8,A<-=-8- +-(=:D*-8- 0-0)7=7 *7 +/,:-( 2001-

2010 88.», 7 <7)/C : = «"/E-I B*:8/» #4# 

«$WT»: «3),7)/8:L/0B:/ *7+,7=E/*:; *7AL*--
)/K*:L/0B-8- ,7<=:):; #4# «$-00:I0B:K D/-
E/<*9K (-,-8» *7 +/,:-( (- 2015 8.», +,:*;)-I 
= 2007 8. 3),7)/8:L/0B:C: *7+,7=E/*:;C: +,/-
(A0C7),:=7/)0; */-JK-(:C-0)G D/E/<*9K (-,-8 
= *-=9K =78-*7K, B-)-,9/ */ )-EGB- (-ED*9 

:C/)G A=/E:L/**AM -0/=AM *78,A<BA (- 
25…27…30 ) J/< A=/E:L/*:; =-<(/I0)=:; *7 
+A)G. 5 0-<(7*:: =78-*-= *-=-8- +-B-E/*:; 0 
A=/E:L/**9C: -0/=9C: *78,A<B7C: 8E7=*9I 
=-+,-0 – R)- 0-<(7*:/ *-=-I )/E/DB:, +-<=--
E;M?/I A=/E:L:)G 8,A<-+-(Z/C*-0)G =78-*-=. 
!-+9)B: 0-<(7*:; *-=-I )/E/DB: +A)/C */-

J-EGH-I C-(/,*:<7F:: 0A?/0)=AM?:K :E: 
+-(,7D7*:; EALH:C <7,AJ/D*9C -J,7<F7C 

-B7<7E:0G */A(7L*9C:. 3-<(7)G )/E/DBA *-=-8- 
+-B-E/*:;, -J/0+/L:=7M?AM A=/E:L/*:/ +,--
+A0B*AM : +,-=-<*AM 0+-0-J*-0)G D/E/<*9K 
(-,-8, C-D*- )-EGB- *7 -0*-=/ *-=9K :(/I : 
)/K*-E-8:I.  

1 8:;:<=> ?;@ AB:CAD EFGHIJ=> 25 K 

!,-JE/C7 0-<(7*:; )/E/DB: (E; -0/=-I *7-
8,A<B: 25 ) ,/H7/)0; */0B-EGB:C: ,-00:I0B:C: 
+,/(+,:;):;C:.  
[12! «!# «2,7E=78-*<7=-(» ,7<,7J-)7E 

)/E/DBA C-(/E: 18-194-1, [6], 0 J-E// D/0)B:C: 
(-+A0B7C: *7 :<8-)-=E/*:/, :<*-0-0)-IB:C: 
RE/C/*)7C: *7 *7BE-**-I +-=/,K*-0): BE:*G-
/=, .,:BF:-**9K +E7*B7K : +-(+;)*:B/, L)- 
+-<=-E;/) -J/0+/L:)G J/<,/C-*)*AM ,7J-)A 
A<E-= ),/*:; *7 +,-J/8 500 )90. BC. 

5 B-*0),ABF:: F/*),7EG*-8- +-(=/H:=7*:; 
:0+-EG<-=7* +,AD:**9I B-C+E/B) 0 J:E:*/I-
*-I K7,7B)/,:0):B-I, L)- -J/0+/L:=7/) C/*G-
HAM LA=0)=:)/EG*-0)G (:*7C:L/0B:K +-B7<7-
)/E/I +-,-D*/8- =78-*7 B :<*-0A BE:*G/=. 
',-C/ )-8-, A0)7*-=B7 J-B-=9K ,7C *7 7(7+)/, 
+-(H:+*:B7 B-E/0*-I +7,9 +,-:<=-(:)0; L/,/< 
*/C/)7EE:L/0BAM =0)7=BA. 2+,A8:/ 0B-EG<A*9 

+-0)-;**-8- B-*)7B)7 +-=9H7M) 0-+,-):=E/-
*:/ )/E/DB: :<=:E:0)-CA (=:D/*:M. 

#4# «5%P'XP» ,7<,7J-)7E7 )/K(-BAC/*-
)7F:M, 7 V4# «!,-C),7B)-,=78-*» -0=-:E :<-
8-)-=E/*:/ : 0/,):.:F:,-=7E *-=AM )/E/DBA 
C-(/E: 18-9800 0 -0/=-I *78,A<B-I 25 ). #)E:-
L:/C R)-I )/E/DB: ;=E;/)0; A+,A87; 0=;<G ,7C9 

0 JAB07C: : *-=7; B-*0),ABF:; 0B-EG<A*-=. 
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5/(A)0; ,7J-)9 +- 0-<(7*:M )/E/DB: 0 -0/-
=-I *78,A<B-I 25 ) = 8. X:K=:*/ *7 -0*-=/ )/K-
*-E-8:: 7C/,:B7*0B-I )/E/DB: «"7,J/,» : 8. 
$A<7/=B/ – *7 -0*-=/ )/K*-E-8:I /=,-+/I0B:K 
0),7*. 
Q:0E/**9/ RB0+/,:C/*)9, =9+-E*/**9/ 

!12!3, [1], +-B7<7E:, L)- B-*0),ABF:; )/E/D-

B:, 7*7E-8:L*7; C-(/E: 18-194-1, +,: ,7F:--
*7EG*-C =9J-,/ +7,7C/),-= J-B-=9K 0B-EG<A-
*-= C-D/) -J/0+/L:)G +-*:D/**-/ =-<(/I0)=:/ 
*7 +A)G. !-+/,/L*7; : =/,):B7EG*7; 0:E7, (/I-
0)=AM?:/ -) B-E/07 *7 ,/EG0 +,: -0/=-I *7-
8,A<B/ 25 ) +,7B):L/0B: )7B:/ D/, B7B -) )/E/D-

B: C-(/E: 18-100 +,: -0/=-I *78,A<B/ 23,5 ). 
#(*-=,/C/**-, 0A?/0)=A/) /0)/0)=/**-/ -8,7-
*:L/*:/ *7 =/E:L:*A B,:):L/0B-I 0B-,-0): 
(=:D/*:; =78-*7 *7 )7B:K )/E/DB7K (- 90 BC/L, 
B-)-,-/ -JZ;0*;/)0; <7=:0:C-0)GM B,:):L/-
0B-I 0B-,-0): -) +7,7C/),-= 0B-EG<A*-= = =:(/ 
B,:=-I 0 *709?/*:/C. X7B:C -J,7<-C, )7B7; 
B-*0),AB):=*7; 0K/C7 */ +,:8-(*7 (E; (7EG-
*/IH/8- A=/E:L/*:; -0/=-I *78,A<B: :E: B-*-
0),ABF:-**-I 0B-,-0): J/< <*7L:)/EG*9K =E--
D/*:I = B-*0),ABF:M : 0:0)/CA )/K*:L/0B-8- 
0-(/,D7*:; +A):. 
5 !12!3 ,7<,7J-)7*7 ),/KRE/C/*)*7; )/-

E/DB7 C-(/E: 18-9750 (,:0. 2), -J-,A(-=7**7; 
8-,:<-*)7EG*- A+,A8-I 0=;<GM B-E/0*9K +7, 0 
J-B-=9C: ,7C7C:, =9+-E*/**-I = =:(/ +-E:-
A,/)7*--C/)7EE:L/0B:K 7C-,):<7)-,-=. 
  

 
! 

 

$:0. 2. X/E/DB7 C-(/E: 18-9750 ( ) : +/,=7; 0)A+/*G 
+-(=/H:=7*:; (!) = =:(/ +-E:A,/)7*--
C/)7EE:L/0B:K 7C-,):<7)-,-= 

X/E/DB7 -J-,A(-=7*7 F/*),7EG*9C +-(=/-
H:=7*:/C 0 J:E:*/I*-I K7,7B)/,:0):B-I : 
.,:BF:-**9C: BE:*G;C: +,-0),7*0)=/**-8- 
(/I0)=:; 0 A+,A8--.,:BF:-**9C: *7BE7(B7C: 

*7 *7BE-**9K +-=/,K*-0);K (,:0. 3). X7B7; B-*-
0),ABF:; -J/0+/L:=7/) +-=9H/*:/ D/0)B-0): 
)/E/DB: +,: <7J/87*:: J-B-=9K ,7C *7 
30…40 %. "-B-=9/ 0B-EG<A*9 +-0)-;**-8- 
B-*)7B)7 */ :0+-EG<AM)0;, L)- -J/0+/L:=7/) 
+-*:D/**9I C-C/*) 0-+,-):=E/*:; )/E/DB: 
+-=-,-)A +-( =78-*-C (E; J/<-+70*-8- +,-K--
D(/*:; B,:=9K : 0),/E-L*9K +/,/=-(-=. 

 

$:0. 3. !,-0),7*0)=/**7; B-*0),ABF:; BE:*7 )/E/D-

B: C-(/E: 18-9750 

$/<AEG)7)9 +,-=/(/**9K :0+9)7*:I +-(-
)=/,(:E: =-<C-D*-0)G (-J:)G0; <*7L:)/EG*-8- 
0-B,7?/*:; (:*7C:L/0B:K 0:E =<7:C-(/I0)=:; 
B-E/0 0 ,/EG07C: +,: :0+-EG<-=7*:: +-( =78--
*-C )/E/DB: *7 J7</ C-(/E: 18-9750 : R)- -)-
B,9=7/) *-=9/ +A): A=/E:L/*:; 8,A<-+-(Z/C-

*-0): =78-*-=. 

2 3/,!1&+,'*5 3& "&')8/ "L** 

8,1,+"* !15 &),#&6 '$%/ 0"* 30 K 

2.1 3H:?CFH>K:;MEF@ AN:E=F E:AOPA?>QRP 

SA=FJFK:;:D PA?ACRP =FT:BKC, AO:BS:T>-

CFUV>P KH:OACFE>@ SA CAJ?:DBKC>U EF SIKM 

4*7E:< +-B7<7)/E/I, -+,/(/E;M?:K +,-L-
*-0)G : (-E8-=/L*-0)G RE/C/*)-= +A)/=-I 
0),AB)A,9, [5], +-B7<7E, L)- E:C:):,AM?/I 
=/E:L:*-I ;=E;/)0; RB=:=7E/*)*-/ *7+,;D/*:/ 
*7 -0*-=*-I +E-?7(B/ </CE;*-8- +-E-)*7. '--
8(7 R)-) B,:)/,:I (-0):87/) +,/(/EG*-8- <*7-
L/*:;, -0)7EG*9/ +-B7<7)/E: :C/M) <7+70 
20…30%. 

$70L/) RB=:=7E/*)*-8- *7+,;D/*:; *7 -0-
*-=*-I +E-?7(B/ </CE;*-8- +-E-)*7 +,-:<=--
(:)0; = <7=:0:C-0): -) RB=:=7E/*)*-I C7B0:-
C7EG*-I =/,):B7EG*-I 0:E9, (/I0)=AM?/I -) 
B-E/07 *7 ,/EG0: 

#$%!&$''
(

%!&$''
(')*+" PPPP   ! , (1) 

8(/ ')P  – 0)7):L/0B7; *78,A<B7 -) B-E/07 *7 

,/EG0, %!&$''
(P  – C7B0:C7EG*7; (0 =/,-;)*-0)GM 

97%) (:*7C:L/0B7; *78,A<B7 -) B-E/07 *7 
,/EG0, =9<=7**7; B-E/J7*:;C: -J,/00-,/**9K 

C700, #$%!&$''
(P  – C7B0:C7EG*7; (0 =/,-;)*-0)GM 
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97%) (:*7C:L/0B7; *78,A<B7 -) B-E/07 *7 
,/EG0, =9<=7**7; B-E/J7*:;C: */-J,/00-,/*-
*9K C700 +,: +,-K-(/ 0)9B-= : *7E:L:: */,-=-
*-0)/I *7 +-=/,K*-0): B-E/0 (AL:)9=7/)0; -+-
,/(/E/**9I +,-F/*) (/./B)*9K B-E/0). 
4*7E:< =9,7D/*:; (1) +,:C/*:)/EG*- B 

B-*0),ABF:: )/E/DB:-+,-)-):+7 +-B7<7E, L)- 
// */-J,/00-,/**7; C7007 AD/ 0*:D/*7 (- +,/-
(/E7 : =BEML7/) = 0/J; )-EGB- B-E/0*9/ +7,9. 

X7B:C -J,7<-C, /(:*0)=/**9C 0+-0-J-C 

AC/*GH:)G *78,A<BA *7 </CE;*-/ +-E-)*- ;=E;-
/)0; 0*:D/*:/ B-E/J7*:I -J,/00-,/**9K C700. 
$/<AEG):,AM?// <*7L/*:/ B-R..:F:/*)7 

=/,):B7EG*-I (:*7C:B: +-(=/H:=7*:; +,/-
(/EG*-/ (E; +A):, AE-D/**-8- ,/EG07C: $65 *7 
D/E/<-J/)-**9K H+7E7K 0 R+M,-I 2000 *7 B:-
E-C/), : =90-)-I J7EE70)7 J-E// 40 0C, 0-0)7=-
E;/) 0,28 +,: -8,7*:L/*:: 0B-,-0): (=:D/*:; 
=78-*7 (- 80 BC/L. TE; 0,7=*/*:;, )/E/DB: +70-
07D:,0B:K =78-*-= C-(/E: '5V-6%PP (0 8:(-
,7=E:L/0B:C: 870:)/E;C: B-E/J7*:I : +,-8:-
J-C +-(=/H:=7*:; +-L): 180 CC) -J/0+/L:=7-
M) C7B0:C7EG*-/ <*7L/*:/ B-R..:F:/*)7 =/,-
):B7EG*-I (:*7C:B: 0,25. 

!,: :0+9)7*:;K )/E/DB:-+,-)-):+7 (,:0. 4) 

B-R..:F:/*) =/,):B7EG*-I (:*7C:B: :<C/,;E-
0; +- J-B-=-I ,7C/ : *7(,/00-,*-I J7EB/. $/-
<AEG):,AM?:/ <*7L/*:; -)E:L7E:0G */ J-E// 
L/C *7 10%, L)- +-()=/,(:E-, L)- J-B-=9/ ,7-
C9 = (7**-C 0EAL7/ C-D*- 0L:)7)G -J,/00--
,/**9C:. S7B0:C7EG*-/ <*7L/*:/ B-R..:F:-
/*)7 =/,):B7EG*-I (:*7C:B: +,: 0B-,-0);K (- 
80 BC/L 0-0)7=:E- 0,30…0,35, L)- +-B7<9=7/) 
*/-JK-(:C-0)G (7EG*/IH/8- 0-=/,H/*0)=-=7-
*:; +-(=/H:=7*:;. 
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$:0. 4. S7B0:C7EG*9I (0 =/,-;)*-0)GM 99,9 %) B--
R..:F:/*) =/,):B7EG*-I (:*7C:B:, :<C/,/**9I +- 
J-B-=-I ,7C/ : *7(,/00-,*-I J7EB/ *7 +,;C-C AL7-
0)B/ +A): (E; =78-*7 *7 )/E/DB7K-+,-)-):+7K 

2.2 3H:?;A<:E>@ SA BAC:HW:EBKCACFE>U 

=AEBKHI=N>> K:;:<=> 

!,/(E-D/**7; (E; -0/=-I *78,A<B: 30 ) 
B-*0),ABF:; )/E/DB: (,:0. 5) -0*-=7*7 *7 C--
(/E: 18-9750 : :C//) 0E/(AM?:/ -0-J/**-0):: 

  F/*),7EG*-/ +-(=/H:=7*:/ 0 J:E:*/I-
*-I K7,7B)/,:0):B-I : +,-0),7*0)=/*-
*-I BE:*-=-I 0:0)/C-I; 

  JAB0-=-/ 8-,:<-*)7EG*--A+,A8-/ +-(-
=/H:=7*:/ 0 */C/)7EE:L/0B:C: 7C-,):-
<7)-,7C:; 

  =<7:C-(/I0)=:/ 0 BA<-=-C =78-*7 L/,/< 
+E-0B:I +-(+;)*:B : 

  J-B-=9/ 0B-EG<A*9 +-0)-;**-8- B-*-
)7B)7 ):+7 +-(+,AD:*/**9I ,-E:B. 

#0*-=*9/ +7,7C/),9 )/E/DB: +-B7<7*9 = 
)7JE:F/ 1. 

#0*-=*9C -)E:L:/C )/E/DB: -) :0K-(*-I 
B-*0),ABF:: C-(/E: 18-9750 ;=E;M)0; J-B-=9/ 
0B-EG<A*9 +-0)-;**-8- B-*)7B)7 (,:0. 6). PK 
=/,):B7EG*7; D/0)B-0)G +-(J:,7/)0; )7B:C -J-
,7<-C, L)-J9 +,/-J,7<-=9=7)G +/,/=7EBA BA<--
=7 *7 +-(+;)*:B/ = J-B-=AM B7LBA, B-)-,7; 
(/C+.:,A/)0; BE:*-=9C 870:)/E/C B-E/J7*:I 
=)-,-I 0)A+/*: +-(=/H:=7*:;, [2]. Y../B):=-
*-/ (/C+.:,-=7*:/ -J/0+/L:=7/)0; :0+-EG<--
=7*:/C ,/00-,*-8- B-C+E/B)7 0 +,AD:*7C: 
-(:*7B-=-I =90-)9 +-( BE:*G;C: : ,7<E:L*-I 
=90-)9 +-( *7(,/00-,*-I J7EB-I, 7 )7BD/ A=/-
E:L/**9C (- 55 8,7(A0-= A8E-C *7BE-*7 .,:B-
F:-**-8- BE:*7 B 8-,:<-*)7E:.  

X7JE:F7 1 

&BEACER: SFHFQ:KHR K:;:<=>, 

SH:?;A<:EEAD ?;@ AB:CAD EFGHIJ=> 30 K 

!7,7C/), V*7L/*:/ 
S7007, B8 6000 

\:,:*7 B-E/:, CC 1520 

"7<7, CC 1900 

'-*0),ABF:-**7; 0B-,-0)G, BC/L 100 

T-+A0):C7; +- *78,/=A B-E-(-L*-8- 
)-,C-<7 RB0+EA7)7F:-**7; 0B-,-0)G, 
BC/L 

90 

3)7):L/0B:I +,-8:J =)-,-I 0)A+/*: 
+-(=/H:=7*:;, CC 

- +-( +-,-D*:C =78-*-C 

- +-( 8,AD/*9C =78-*-C 
16 

70 

3)7):L/0B:I +,-8:J +/,=-I 0)A+/*: 
+-(=/H:=7*:;, CC 

- +-( +-,-D*:C =78-*-C 

- +-( 8,AD/*9C =78-*-C 

2 

7 

 

$:0. 5. !,/(E-D/**7; B-*0),ABF:; )/E/DB: (E; -0/-
=-I *78,A<B: 30 ) 
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$:0. 6. 57,:7*)9 :0+-E*/*:; J-B-=9K 0B-EG<A*-= 
+-0)-;**-8- B-*)7B)7:  ) ):+7 +-(,/00-,/**9I ,--
E:B; !) A+,A8--,-E:B-=9I 0B-EG<A* [12! «!# 

«2,7E=78-*<7=-(» 0 7*):.,:BF:-**-I *7BE7(B-I *7 
B-*)7B)*-I +-=/,K*-0): 

X7B B7B A0)-IL:=-0)G (=:D/*:; =78-*7 
-J/0+/L:=7/)0; 8-,:<-*)7EG*--A+,A8-I +/,=-I 
0)A+/*GM +-(=/H:=7*:; : A=/E:L/**9C <7 0L/) 
B-*0),ABF:: BE:*G/= 0-+,-):=E/*:/C <7J/87-
*:M J-B-=9K ,7C, J-B-=9/ 0B-EG<A*9 ):+7 
+-(+,AD:*/**9I ,-E:B :E: 0 A0)7*-=B-I 7*-
):.,:BF:-**-8- C7)/,:7E7 *7 B-*)7B)*-I +--
=/,K*-0): -J/0+/L:=7M) 0*:D/*:/ C-C/*)7 
0-+,-):=E/*:; +-=-,-)A )/E/DB: +,: (=:D/-
*:: = B,:=9K. 

2.3 .>B;:EEA: QA?:;>HACFE>: PA?ACRP 

=FT:BKC CFGAEF > B>;, ?:DBKCIUV>P AK 
=A;:BF EF H:;MB 

S-(/E:,-=7*:/ K-(-=9K B7L/0)= =78-*7 *7 
)/E/DB7K 0 =9J,7**9C: +7,7C/),7C: +,-:<=--
(:E-0G *7 C-(/E: [3], ,7<,7J-)7**-I = +,--
8,7CC*-C B-C+E/B0/ MEDYNA. $/<AEG)7)9 

C-(/E:,-=7*:; (E; +,;C-8- AL70)B7 +A): -)-
E:L*-8- 0-0)-;*:; : 0B-,-0): (=:D/*:; 100 

BC/L +,/(0)7=E/*9 = )7JE. 2. TE; 0B-,-0)/I 
=+E-)G (- B-*0),ABF:-**-I +-B7<7)/E: K-(--
=9K B7L/0)= =78-*7 A(-=E/)=-,;E: ),/J-=7*:;C 

*-,C7):=-= [4]. 

X7JE:F7 2 

3A=FJFK:;> PA?ACRP =FT:BKC CFGAEF B AB:CAD 

EFGHIJ=AD 30 K SH> B=AHABK> ?C><:E>@ 100 =Q/T 

EF SIK> AK;>TEAGA BABKA@E>@ 

!-B7<7)/EG !-,-D*:I 
=78-* 

1,AD/*9I 
=78-* 

S7B0:C7EG*-/ +-+/,/L- 0.35 0.21 

*-/ A0B-,/*:/ BA<-=7, g A(-=E/)=. A(-=E/)=. 
S7B0:C7EG*-/ =/,):-
B7EG*-/ A0B-,/*:/ BA<--
=7, g 

0.63 

A(-=E/)=.  
0.33 

K-,-H- 

S7B0:C7EG*9I B-R..:-
F:/*) =/,):B7EG*-I (:-
*7C:B: 

0.24 

-)E:L*- 
0.18 

-)E:L*- 

S7B0:C7EG*7; ,7C*7; 
0:E7, B% 

8.5 

-)E:L*- 
22.2 

-)E:L*- 
S:*:C7EG*9I B-R..:-
F:/*) <7+707 A0)-IL:=--
0): -) 0K-(7 B-E/07 0 
,/EG07 

0.7 

1.4 

(-+A0):-
C- 

5/,-;)*-0)G, L)- B-R.-

.:F:/*) <7+707 A0)-IL:-
=-0): -) 0K-(7 B-E/07 0 
,/EG07 C/*// 1,3 (=/,-;)-
*-0)G 0K-(7), % 

2.5 

(-+A0):-
C- 

0.0 

TE; -F/*B: =-<(/I0)=:; *7 +A)G J9E =9+-E-
*/* ,70L/) B-R..:F:/*)7 =/,):B7EG*-I (:*7-
C:B: +,: (=:D/*:: =78-*7 0 +-E*-I <78,A<B-I 
()7JE. 3) = B,:=9K ,7(:A0-C 350 : 650 C 0 C7B-
0:C7EG*- (-+A0):C9C: 0B-,-0);C:. 

X7JE:F7 3 

-F=B>QF;MEA: JEFT:E>: =AXYY>N>:EKF 

C:HK>=F;MEAD ?>EFQ>=> 

'-R..:F:/*) =/,):B7EG*-I (:*7-
C:B: (E; -J,/00-,/**9K C700 +,: 

0B-,-0): (=:D/*:; 
$70L/)*9I 
0EAL7I 

60 BC/L 80 BC/L 100 BC/L 
!,;C7; 0.06 0.09 0.18 

',:=7; ,7-
(:A0-C 650 C 

0.07 0.10 0.16 

',:=7; ,7-
(:A0-C 350 C 

0.09 0.10 – 

5- =0/K 0EAL7;K ,70L/)*9I C7B0:C7EG*9I 
B-R..:F:/*) =/,):B7EG*-I (:*7C:B: J9E *:-
D/ 0,28, )- /0)G )/E/DB7 +,: =9J,7**9K +7,7-
C/),7K C-D/) -J/0+/L:)G =-<(/I0)=:/ *7 +A)G 
(+,: /8- -)E:L*-C 0-0)-;*::) */ =9H/, L/C 

)/E/DB7 C-(/E: 18-100. 

3 &N:E=F X=AEAQ>T:B=AD XYY:=K>CEABK> 

X=BS;IFKFN>> SA:J?AC B AB:CAD EFGHIJ=AD 

30 K 

YB-*-C:L/0B7; R../B):=*-0)G -) A=/E:L/*:; 
+,-=-<*-I 0+-0-J*-0): D/E/<*9K (-,-8 0 -0/=-I 
*78,A<B-I 30 ) -F/*:=7E70G (E; #4# «$WT» 

+,:C/*:)/EG*- B +/,/=-<B7C A8E; C/D(A 'A<J70-
0-C : SA,C7*0B-C. 5 ,700C-),/**-C 0EAL7/ 
#4# «$WT» ;=E;/)0; =E7(/EGF/C :*.,70),AB)A-
,9 : -+/,7)-,0B-I B-C+7*:/I -(*-=,/C/**-. 
5 0--)=/)0)=:: 0 -JZ/C7C: +/,/=-<B: A8E;, 

0A?/0)=AM?:C +7,B-C +-EA=78-*-= : *-=9C 

+,-8*-<:,A/C9C +7,B-C 0 -0/=-I *78,A<B-I 30 ) 
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J9E- +,:*;)- 0E/(AM?// ,70+,/(/E/*:/ -0/=9K 
*78,A<-B: 

" 50 % =78-*-= ,/7E:<AM) -0/=AM *78,A<BA 
21 ); 

" 10 % =78-*-= ,/7E:<AM) -0/=AM *78,A<BA 
23 ); 

" 10 % =78-*-= ,/7E:<AM) -0/=AM *78,A<BA 
25 ); 

" 25 % =78-*-= ,/7E:<AM) -0/=AM *78,A<BA 
27 ); 

" 5 % =78-*-= ,/7E:<AM) -0/=AM *78,A<BA 
30 ). 
578-*9, ,/7E:<AM?:/ J-E// =90-BAM -0/=AM 

*78,A<BA, +,:=-(;) B A=/E:L/*:M )/C+-= ,-0)7 
-0)7)-L*9K (/.-,C7F:I +A)/=-I 0),AB)A,9. 59-

L:0E/**9/ <*7L/*:; =/,):B7EG*9K : +-+/,/L*9K 
0:E, (/I0)=AM?:K *7 ,/EG0, +-<=-E:E: +,-8*-<:-
,-=7)G A=/E:L/*:/ *7 3 % ,70K-(-= *7 ,/C-*) 
+-=,/D(/*:I +A):, 0=;<7**9K 0 A=/E:L/*:/C 

=/,):B7EG*-I *78,A<B: (<7C/*7 H+7E, J-E)-=, 
0B,/+E/*:I), : *7 5% *7 ,/C-*) +-=,/D(/*:I, 
0=;<7**9K 0 A=/E:L/*:/C J-B-=9K 0:E. 
4*7E:< *7+,;D/*:I = RE/C/*)7K B-*0),ABF:: 

+A): +-B7<7E, L)- 0-K,7*:)G :K *7 :C/M?/C0; 
A,-=*/ (0--)=/)0)=AM?/C 0,/(*/I -0/=-I *7-
8,A<B/ 21 )) C-D*-, -8,7*:L:= 0B-,-0)G (=:D/-
*:; +-/<(-= 0 -0/=-I *78,A<B-I 30 ) (- 60 BC/L. 
Y)- +,:=/(/) B 0*:D/*:M 0,/(*/I 0B-,-0): (=:-
D/*:; )7B:K +-/<(-=, (-+-E*:)/EG*9C ,70K-(7C 

*7 +-),/JE/*:/ R*/,8:: : */B-)-,-I +-)/,/ (--
K-(*-0):, 0=;<7**-I 0 +,-+A0B-C C/*GH/8- B--
E:L/0)=7 +-/<(-= = (/*G.  
TE; 0*;):; -8,7*:L/*:; *7 0B-,-0)G (=:D/-

*:; +-/<(-= 0 -0/=-I *78,A<B-I 30 ) */-JK-(:C- 
+,-=-(:)G +-0)/+/**-/ A0:E/*:/ +A): *7 =9-

J,7**-C C7,H,A)/, L)- =BEML7/) = 0/J; A=/E:L/-
*:/ =90-)9 J7EE70)*-8- 0E-; (E; <7?:)9 </CE;-
*-8- +-E-)*7. Y)- C-D/) J9)G 0(/E7*- = +,-F/00/ 
+E7*-=9K ,/C-*)-=, 0)-:C-0)G B-)-,9K A=/E:-
L:)0; *7 0)-:C-0)G (-+-E*:)/EG*-8- J7EE70)7 : 
-+E7)A ),A(7. 
$70K-(9 )7BD/ =BEML7M) = 0/J; +-BA+BA *--

=-8- +-(=:D*-8- 0-0)7=7 0 -0/=-I *78,A<B-I 30 ), 
L)- -(*-=,/C/**- +-<=-E;/) :0+-EG<-=7)G <7*;-
)9/ ,7*// *7 C7,H,A)/ +-EA=78-*9 +-( +/,/=-<-
BA (,A8:K 8,A<-=. 2L)/*9 )7BD/ ,70K-(9 *7 ,/-
C-*) *-=9K =78-*-=, 0*:D/*:/ )7,:.7 *7 =-<=,7-
)/ +-,-D*:K =78-*-=.  

$/<AEG):,AM?:/ RB-*-C:L/0B:/ +7,7C/),9 

+,-/B)7 0E/(AM?:/: 
" +,-0)-I 0,-B -BA+7/C-0): 2,2 8-(7; 
" (:0B-*):,-=7**9I (+,-F/*)*7; 0)7=B7 

15 %) 0,-B -BA+7/C-0): 2,5 8-(7; 
" +-E-D:)/EG*9I NPV, ,7=*9I 1,39 CE* 

,AJ., L)- +-()=/,D(7/) (-K-(*-0)G +,-/B)7; 
" IRR 45%, L)- +,/=9H7/) 0)7=BA (:0B-*-

):,-=7*:; : +-B7<9=7/) R../B):=*-0)G +,-/B)7. 
X7B:C -J,7<-C, (E; #4# «$WT» +,-/B) +- 

==/(/*:M = RB0+EA7)7F:M +-(=:D*-8- 0-0)7=7 0 
-0/=-I *78,A<B-I 30 ) (E; +/,/=-<B: A8E; +,: 
:0+-EG<-=7*:: *-=9K K-(-=9K L70)/I */ )-EGB- 
-J/0+/L:=7/) A=/E:L/*:/ +,-=-<*-I 0+-0-J*-0): 
D/E/<*9K (-,-8, *- : ;=E;/)0; RB-*-C:L/0B: R.-

./B):=*9C, A0)-IL:=9C : (-K-(*9C. 
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