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the situation of the quality level of railway transport 

► I
n 
r
a
i
l
w
a
y 
t
r
a
n
s
p
o
r
t
, 
t
h
e 
c
u
r
r
e
n
t 
s
i
t
u
a
t
i
o
n 
i
s 
t
h
a
t 
t
h
e 
l
e
v
e
l 
o
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q
u
a
l
i
t
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o
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s
e
r
v
i
c
e
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o
v
i
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e
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i
l
w
a
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r
a
n
s
p
o
r
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o
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o
n
s 
i
s 
l
o
w
e
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t
h
a
n 
t
h
e 
l
e
v
e
l 
r
e
q
u
e
s
t
e
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b
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t
h
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m
a
r
k
e
t
. 
R
a
i
l 
t
r
a
n
s
p
o
r
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i
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l
o
s
i
n
g 
i
t
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l
e
a
d
i
n
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p
o
s
i
t
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o
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i
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h
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f
i
e
l
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o
f 
t
r
a
n
s
p
o
r
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t
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J
S
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i
n
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o
r
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p
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a
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w
i
t
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J
S
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a
n
c
h 
c
e
n
t
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o
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e
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a
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o
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e
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h
n
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e
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o
l
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e
s
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f
o
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t
h
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t
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o
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u
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o
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n
e
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t
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h
n
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o
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p
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a
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o
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"
A
p
p
l
i
c
a
t
i
o
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o
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i
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n
o
v
a
t
i
v
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t
e
c
h
n
o
l
o
g
i
e
s 
c
l
a
r
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w
i
k
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m
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o
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h
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s
a
f
e
t
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o
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r
a
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p
o
r
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.



RFID
► C

u
r
r
e
n
t
l
y
, 
J
S
C 
"
R
u
s
s
i
a
n 
R
a
i
l
w
a
y
s
" 
i
s 
p
l
a
n
n
i
n
g 
t
o 
i
n
t
r
o
d
u
c
e 
i
n
t
o 
m
a
s
s 
o
p
e
r
a
t
i
o
n 
a 
s
y
s
t
e
m 
f
o
r 
m
a
r
k
i
n
g 
p
a
s
s
e
n
g
e
r 
a
n
d 
f
r
e
i
g
h
t 
t
r
a
i
n
s 
w
i
t
h 
r
a
d
i
o 
f
r
e
q
u
e
n
c
y 
t
a
g
s
-
t
h
e 
s
o
-
c
a
l
l
e
d 
R
F
I
D 
t
e
c
h
n
o
l
o
g
y
. 
T
h
e 
r
a
i
l
w
a
y 
t
r
a
c
k
s 
a
n
d 
c
o
m
m
u
n
i
c
a
t
i
o
n 
n
o
d
e
s 
t
h
e
m
s
e
l
v
e
s 
w
i
l
l 
a
l
s
o 
b
e 
m
a
r
k
e
d



CRM

► T
h
e 
C
R
M 
s
y
s
t
e
m 
w
i
l
l 
h
e
l
p 
t
o 
t
r
a
n
s
f
e
r 
u
p 
t
o 
9
0
% 
o
f 
t
h
e 
d
o
c
u
m
e
n
t 
f
l
o
w 
w
i
t
h 
c
a
r
g
o 
s
e
n
d
e
r
s 
t
o 
e
l
e
c
t
r
o
n
i
c 
f
o
r
m
, 
t
h
e 
d
e
p
a
r
t
m
e
n
t
a
l 
e
l
e
c
t
r
o
n
i
c 
t
r
a
d
i
n
g 
p
l
a
t
f
o
r
m 
w
i
l
l 
b
e
c
o
m
e 
a 
"
w
i
n
d
o
w
" 
f
o
r 
p
r
o
v
i
d
i
n
g 
c
a
r
g
o 
d
e
l
i
v
e
r
y 
s
e
r
v
i
c
e
s
, 
s
m
a
r
t 
c
o
n
t
r
a
c
t
s 
w
i
l
l 
s
p
e
e
d 
u
p 
a
n
d 
i
n
c
r
e
a
s
e 
t
h
e 
e
f
f
i
c
i
e
n
c
y 
o
f 
b
u
s
i
n
e
s
s 
p
r
o
c
e
s
s
e
s
. 
A
c
c
o
r
d
i
n
g 
t
o 
t
h
e 
c
o
m
p
a
n
y
'
s 
e
s
t
i
m
a
t
e
s
, 
i
n 
g
e
n
e
r
a
l
, 
t
h
i
s 
s
h
o
u
l
d 
a
l
l
o
w 
i
t 
t
o 
i
n
c
r
e
a
s
e 
t
h
e 
g
r
o
w
t
h 
o
f 
l
o
a
d
i
n
g 
v
o
l
u
m
e
s 
b
y 
7
0 
m
i
l
l
i
o
n 
t
o
n
s 
b
y 
2
0
2
5 
o
n
l
y 
t
h
r
o
u
g
h 
t
h
e 
i
n
t
r
o
d
u
c
t
i
o
n 
o
f 
d
i
g
i
t
a
l 
t
e
c
h
n
o
l
o
g
i
e
s
.

► C
R
M 
a
n
d 
c
u
s
t
o
m
e
r 
d
a
t
a 
m
a
n
a
g
e
m
e
n
t 
s
y
s
t
e
m
-
t
h
e 
b
a
s
i
s 
f
o
r 
i
m
p
l
e
m
e
n
t
i
n
g 
b
e
t
t
e
r 
B
2
C 
s
e
r
v
i
c
e
s 
t
h
r
o
u
g
h 
t
h
e 
c
o
m
p
a
n
y
'
s 
w
e
b
s
i
t
e
,



BIM

► T
h
e 
l
o
c
o
m
o
t
i
v
e 
c
o
m
p
l
e
x 
w
i
l
l 
t
u
r
n 
i
n
t
o 
a 
"
D
i
g
i
t
a
l 
D
e
p
o
t
"
, 
w
h
e
r
e 
"
s
m
a
r
t
" 
l
o
c
o
m
o
t
i
v
e
s 
a
r
e 
s
e
r
v
i
c
e
d 
w
i
t
h
i
n 
a 
t
r
u
s
t
e
d 
I
T 
e
n
v
i
r
o
n
m
e
n
t
. 
T
o
g
e
t
h
e
r 
w
i
t
h 
C
o
g
n
i
t
i
v
e 
T
e
c
h
n
o
l
o
g
i
e
s
, 
R
u
s
s
i
a
n 
R
a
i
l
w
a
y
s 
h
a
s 
l
a
u
n
c
h
e
d 
a 
p
r
o
j
e
c
t 
i
n
v
o
l
v
i
n
g 
t
h
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u
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o
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a
c
h
i
n
e 
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i
s
i
o
n 
I
T 
s
o
l
u
t
i
o
n
s 
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o
m 
t
h
i
s 
d
e
v
e
l
o
p
e
r 
t
o 
c
o
l
l
e
c
t 
d
a
t
a 
f
r
o
m 
s
e
n
s
o
r
s 
l
o
c
a
t
e
d 
o
n 
r
o
l
l
i
n
g 
s
t
o
c
k 
a
n
d 
a
n
a
l
y
z
e 
t
h
i
s 
d
a
t
a 
i
n 
r
e
a
l 
t
i
m
e
.

► T
o 
m
a
n
a
g
e 
t
h
e 
l
i
f
e 
c
y
c
l
e 
o
f 
t
h
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e
n
t
i
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a
i
l
w
a
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t
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c
t
u
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e
, 
t
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o
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a
n
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a
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c
r
e
a
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e
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p
e
c
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a
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t
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u
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p
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c
u
l
a
r
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u
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a
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o
d
e
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i
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e
t
h
o
d
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i
n 
c
o
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u
c
t
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o
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n
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o
p
e
r
a
t
i
o
n



JSC “NIIAS”
► The concept 

developed by JSC 
NIIAS provides for 
the integrated use 
of satellite 
technologies for 
train traffic 
management, 
construction, 
modernization, 
repair of railways, 
monitoring of track 
infrastructure, 
property 
management and 
environmental 
protection. All 
these 
technologies 
assume the 
presence of a 
single coordinate 
space and 
positioning 
systems with 
different degrees 
of accuracy.

► In the future, it is 
necessary to 
create a complex 
for ensuring the 
safety of railway 
traffic using 
satellite 
technologies in 
the railway 
industry as a 
whole on the 
basis of 
technologies 
developed for 
individual farms.



IT technologies
► I

a
t 
s
e
n
s
o
r
s 
a
r
e 
a
b
l
e 
t
o 
p
r
o
v
i
d
e 
a 
l
o
t 
o
f 
d
a
t
a 
a
b
o
u
t 
t
h
e 
r
a
i
l
w
a
y
: 
t
h
e 
p
r
o
b
l
e
m
s 
o
f 
c
o
n
t
r
o
l
l
i
n
g 
t
h
e 
v
e
r
t
i
c
a
l 
d
i
s
p
l
a
c
e
m
e
n
t 
o
f 
t
r
a
c
k
s 
a
n
d 
t
h
e 
t
e
m
p
e
r
a
t
u
r
e 
c
h
a
n
g
e
s 
t
h
a
t 
l
e
a
d 
t
o 
t
h
e 
d
e
r
a
i
l
m
e
n
t 
o
f 
t
r
a
i
n
s
. 
I
n 
a
d
d
i
t
i
o
n
, 
t
h
e 
t
e
c
h
n
o
l
o
g
i
c
a
l 
d
e
v
e
l
o
p
m
e
n
t 
a
n
d 
t
r
a
n
s
f
o
r
m
a
t
i
o
n 
o
f 
r
a
i
l
s 
a
n
d 
s
t
a
t
i
o
n
s 
i
n
t
o 
s
m
a
r
t 
r
a
i
l
s 
a
n
d 
s
m
a
r
t 
s
t
a
t
i
o
n
s 
o
p
e
n
s 
u
p 
p
r
o
f
i
t
a
b
l
e 
o
p
p
o
r
t
u
n
i
t
i
e
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t
a
r
t
u
p
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a
n
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m
a
j
o
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r
k
e
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p
l
a
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r
s
.

► F
o
r 
e
x
a
m
p
l
e
, 
S
k
y
p
e 
T
e
c
h
n
o
l
o
g
i
e
s 
p
l
a
n
s 
t
o 
d
e
v
e
l
o
p 
a 
g
l
o
b
a
l 
n
a
r
r
o
w
-
b
a
n
d 
I
o
T 
n
e
t
w
o
r
k 
f
o
r 
c
o
l
l
e
c
t
i
n
g 
m
a
c
h
i
n
e 
d
a
t
a 
c
o
l
l
e
c
t
e
d 
f
r
o
m 
t
r
a
n
s
p
o
r
t 
i
n
f
r
a
s
t
r
u
c
t
u
r
e 
a
n
d 
a
g
r
i
c
u
l
t
u
r
a
l 
e
q
u
i
p
m
e
n
t
, 
s
t
a
r
t
i
n
g 
i
n 
2
0
2
0
. 
T
h
e
y 
t
e
s
t
e
d 
t
h
e
i
r 
d
e
v
e
l
o
p
m
e
n
t
-
t
h
e 
S
k
y
l
o 
H
u
b
-
i
n 
c
o
n
j
u
n
c
t
i
o
n 
w
i
t
h 
I
n
d
i
a
n 
R
a
i
l
w
a
y
s 
a
n
d 
i
n
s
t
a
l
l
e
d 
p
o
r
t
a
b
l
e 
i
n
t
e
g
r
a
t
e
d 
s
a
t
e
l
l
i
t
e 
t
r
a
n
s
c
e
i
v
e
r
s 
a
n
d 
I
o
T 
h
u
b
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i
n 
r
a
i
l
w
a
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c
a
r
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a
n
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q
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i
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.



Smart shipyards

► T
h
e 
s
p
r
e
a
d 
o
f 
s
m
a
r
t 
r
a
i
l
s 
g
o
e
s 
h
a
n
d 
i
n 
h
a
n
d 
w
i
t
h 
t
h
e 
d
e
v
e
l
o
p
m
e
n
t 
o
f 
s
m
a
r
t 
s
h
i
p
y
a
r
d
s 
f
o
r 
t
h
e 
r
e
p
a
i
r 
a
n
d 
m
a
i
n
t
e
n
a
n
c
e 
o
f 
r
a
i
l
c
a
r
s 
a
n
d 
e
n
g
i
n
e
s
, 
t
h
e 
u
s
e 
o
f 
l
u
b
r
i
c
a
n
t
s 
f
o
r 
r
a
i
l
c
a
r
s 
f
o
r 
t
h
e 
s
m
o
o
t
h 
o
p
e
r
a
t
i
o
n 
o
f 
e
n
g
i
n
e
s
, 
t
h
e 
m
o
n
i
t
o
r
i
n
g 
o
f 
r
a
i
l
w
a
y 
t
r
a
c
k
s
, 
t
h
e 
p
r
e
d
i
c
t
i
o
n 
o
f 
t
r
a
c
k 
p
l
a
t
e 
b
r
e
a
k
d
o
w
n
s
, 
a
n
d 
t
h
e 
f
i
x
i
n
g 
o
f 
i
n
t
e
r
n
a
l 
c
o
m
b
u
s
t
i
o
n 
c
o
m
p
o
n
e
n
t
s
. 
S
m
a
r
t 
s
h
i
p
y
a
r
d
s 
c
o
n
s
i
s
t 
o
f 
s
e
n
s
o
r
s 
i
n
s
t
a
l
l
e
d 
o
n 
t
h
e 
r
o
a
d
s
i
d
e 
t
o 
c
o
l
l
e
c
t 
d
a
t
a 
f
r
o
m 
p
a
s
s
i
n
g 
c
a
r
s 
a
n
d 
w
a
g
o
n
s
.



Hydrogen engine

► I
m
p
r
o
v
i
n
g 
t
h
e 
i
n
t
e
l
l
e
c
t
u
a
l 
l
e
v
e
l 
o
f 
r
a
i
l
w
a
y
s 
a
l
l
o
w
s 
u
s 
t
o 
p
a
y 
m
o
r
e 
a
t
t
e
n
t
i
o
n 
t
o 
t
h
e 
e
n
v
i
r
o
n
m
e
n
t 
i
n 
t
h
e 
w
o
r
l
d
. 
S
e
v
e
r
a
l 
c
o
u
n
t
r
i
e
s 
h
a
v
e 
f
o
c
u
s
e
d 
o
n 
d
e
v
e
l
o
p
i
n
g 
h
y
d
r
o
g
e
n
-
b
a
s
e
d 
t
r
a
i
n
s
, 
a
s 
t
h
e
y 
a
r
e 
c
a
p
a
b
l
e 
o
f 
c
r
e
a
t
i
n
g 
a 
n
e
w 
g
e
n
e
r
a
t
i
o
n 
o
f 
l
o
w
-
c
a
r
b
o
n 
t
r
a
n
s
p
o
r
t 
a
n
d 
r
a
i
l 
s
e
r
v
i
c
e
s
. 
Z
e
r
o
-
e
m
i
s
s
i
o
n 
h
y
d
r
o
g
e
n
-
p
o
w
e
r
e
d 
t
r
a
i
n
s 
a
r
e 
a
l
r
e
a
d
y 
a
v
a
i
l
a
b
l
e 
i
n 
E
u
r
o
p
e
, 
A
s
i
a
, 
a
n
d 
n
o
w 
N
o
r
t
h 
A
m
e
r
i
c
a
.



Hybrid locomotive

► T
h
e 
d
e
v
e
l
o
p
m
e
n
t 
o
f 
h
y
b
r
i
d 
v
e
h
i
c
l
e
s 
i
s 
a
n
o
t
h
e
r 
s
t
e
a
d
y 
t
r
e
n
d
. 
E
l
e
c
t
r
i
c 
c
a
r
s 
a
n
d 
e
l
e
c
t
r
i
c 
b
u
s
e
s 
h
a
v
e 
a
l
r
e
a
d
y 
c
o
m
e 
i
n
t
o 
o
u
r 
l
i
v
e
s
. 
T
h
e 
q
u
e
u
e 
f
o
r 
r
a
i
l
w
a
y 
t
r
a
n
s
p
o
r
t
. 
A 
c
o
u
p
l
e 
o
f 
y
e
a
r
s 
a
g
o
, 
a
t 
t
h
e 
I
n
n
o
T
r
a
n
s
-
2
0
1
8 
e
x
h
i
b
i
t
i
o
n
, 
a
l
m
o
s
t 
a
l
l 
m
a
j
o
r 
g
l
o
b
a
l 
l
o
c
o
m
o
t
i
v
e 
m
a
n
u
f
a
c
t
u
r
e
r
s
-
T
o
s
h
i
b
a
, 
A
l
s
t
o
m
, 
G
m
e
i
n
d
e
r 
L
o
k
o
m
o
t
i
v
e
n 
G
m
b
H 
a
n
d 
o
t
h
e
r
s
-
p
r
e
s
e
n
t
e
d 
s
e
r
i
a
l 
s
a
m
p
l
e
s 
o
f 
h
y
b
r
i
d 
m
o
d
e
l
s
.




