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������n  will be formulated by the aver-
age speed of arriving cars, by the average service time
and the dispersion of service time:

( )
( )[ ]µλ−

µλ+σλ
+

µ
λ=

/12

/ 222
stn � �, 
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��λ  and  µ  are fixed, the
average quantity of arriving cars increases due to
increasing dispersion 

2
st

σ . If  λ  and  µ  are invariable,
the average the quantity of cars at platform is accordingly

02 =σ
st

.  When the speed  λ  of arriving cars and service
time  µ  are the same, then:

( )
( )[ ]µλ−
µλ+

µ
λ=

/12

/ 2
n ) �� 

If the service time of arriving cars is distributed by
the exponential law and if it has a negative sense and
average sense µ, then 

22 /1 µ=σ
st

, in this case the equa-
tion  (1)  will be:

µλ−
µλ=
/1

/
n �

From  (1)  equation we see that the average quantity
of cars is increased when the average quantity service

time ( )µ−λ  exists.
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( ) max;  ,  ,0 →tUXJ �� 

( ) ( ),  , tUtX ϕ=∆ �   ;2 ,0 −= Tt �E 

( ) ( ) ( ),  ,  , ξ≤≤ξ tftUtl �   ;1 ,0 −= Tt �H 

( ) ( ),  , ξ≤ tgTX � ;  ,1 Tt = �- 

( )
( )   . ,0    , 

0

0
 Tt

tU

tX
=


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

≥
≥
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(3) − permissible management range;
(4) − limitations for phasic coordinates;

(5) − non-negativity of phasic variable and manag-
ing parameters.
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�� 0=ξ  and the solution is sought of a deter-
mined objective (programme trajectory), but in the sec-
ond stage it is considered that  ξ  is a small deviation and
a minimisation objective of the occurring deviation from
the programme trajectory is solved [6].

Thus for the search of the programme solution the
initial objective will be written as follows:

( ) max;  ,  ,0 →tUXJ

( ) ( );  , tUtX ϕ=∆

( ) ( ) ( );tftUtl ≤≤ �4 
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  .
Now, assuming that interferences  ξ  are sufficiently

insignificant, we shall seek for the solution of the objec-
tive  (3)−(7)  in the shape of:

( ) ( ) ( )

( ) ( ) ( ), 
~

 

; 
~

 

tvtUtU

tytXtX

+=

+=

�5 

here ( )ty  and ( )tv  are small successions as well as in  ξ.

Having inserted  (10)

( ) ( ) ( ) ( ),11 +++=+ −+ tUBtUBtXtX 2 ,0 −= Tt ;  (10)

into the initial issue  (3)−(7)  and having deployed the
functions  ϕ, l  and  f  into the line according to  y, v, ξ
and leaving only linear members we shall obtain:

( ) ( ) ( );= tvtaty∆

( ) ( ) ( );+= tgtgty ξ

( ) ( ) ( ) ( ) ( ); tfttvttl +ξδ≤≤ξθ+

( ) ( ) ( );~
 tXtgtg −= �,, 

( ) ( ) ( );~
 tUtftf −=

( ) ( ) ( );~
 tUtltl −=
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






∂ξ
∂=θ







∂ξ
∂ϕ=α l

   , R








∂ξ
∂=δ







∂ξ
∂=γ fg

   , )

Here all the derivative programme trajectories are
calculated along the system (i.e. at the zero meanings of
ξ, v, y). In the second stage for various objectives the
functional, which has to be minimised, may be of differ-
ent expression. In general shape we shall put it as fol-
lows:

( ) min. , ,1 →tvyJ �,� 

Further, in the second stage, we shall solve the ob-

jective identifying the correcting management ( )txv  ,  and

the reaching minimum to functional  (12)  to the condi-

tions (11). For finding  ( )txv  ,  it is necessary to know

how to measure present solution diversions from that of
the programme, at least at relevant discrete moments and
to select correcting impacts according to the results of
this measurement. The objective is solved by the mecha-
nism of reversible synthesis. However, in general, there
are no regular methods of making the reversible mecha-
nism. We shall apply the above said general solution se-
quence for the  3−6  objectives. After restoring (9) into
the conditions and after linearization, we shall obtain:

( ) 0=0y R �,� 

( ) ( ) ( ) ( ) ( )tfttvttl +ξδ≤≤ξθ+ ;

( ) ( ) ( ) ( )1++++=1+ tvBtvBtyty − ;

( ) ( ) ( )1++1= −− TvBTyTy ;

( ) ( ) ( )tgtty +ξγ≤ .

B����
��?
� ��
��� ��
�
� ��
�� ��
�J�
�����
�� ( )tθ 
��
( )tδ �����

�������
������
�
�
��

���(�?�����
����������

"����
�����
�J�
�����
�� ( )ξθ t �� ( )ξδ t �
��� ( )ξγ t �
��"

/������
�
����
(
���
�
��?
��)

#
������
A
���
�����
��
������
��
�������
(
�������

�"7
����
����-)

#	3'7�������

( ) min. →Tyn �,E 

�	3'7�������

( ) ( )( ) min.  , 
0

→∑
=

T

t
tvtR �,H 

*	3'7�������

( ) min→TYn �,- 

��� ( ) ( )tt δ=θ ������
���"�
���
�����
����� ( )tΩ )

:	3'7�������

( ) ( )( ) ( ) ( )( )[ ] min;   ,  , 
1

0

2 →′−∑
−

=

T

t
tvtRtvtC

( ) ( ) ( )tvtvtv =+ 21 R �,* 

( ) ( ) ( ) ( ) .  , 211 ξδ≤ξδ≤ ttvttv
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The stochastic management model obtained as a
result of the theoretical research into freight transport
flows enables the determination of a great group of op-
timal freight flows management issues, such as the is-
sue on maximum dynamic flow in the network, which
can allow to calculate maximum transport rate at a cus-
toms post; the objective of minimum cost, defining the
extent of transported flow filling in the dynamic set of
the pane, the objective the essence of which is the de-
termination of minimum quantity of international trans-
port means allowing efficient scheduling of  transport
traffic.
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