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STRATEGIC MANAGEMENT OF TRANSPORT CARGO COMPLEX

Purpose. Making the qualitative administrative decisions defining strategy and tactics of transport cargo com-
plexes development, and also its subsystems, is possible only in the presence of flexible optimization model. This
model has to consider multiparametricity and multicriteriality of the given task, uncertainty and vagueness of input
information, and also to provide process automation of searching the best parameters of the given production facil-
ity. The purpose of the research is to develop procedures for the strategic management of complex with view of the
most important factors and their stochastic nature, which will execute the improvement of technical equipment of
TCC. Methodology. The problem of strategic management is based on solving the complex of issues of the optimal
number of shunting locomotives, optimal processing capability of handling the front and rational capacity of ware-
houses. The problem is solved on the basis of the proposed optimality criterion — the specific set of profit per unit of
capital assets of freight industry. The listed problems are solved using simulation modeling of the freight industry.
Findings. The use of developed procedure allows one to improve the technical equipment of the freight stations and
complexes. Originality. For the first time it was developed the procedure of strategic management of development.
This procedure allows taking into account the probabilistic nature of demand for services of transport freight com-
plexes and technological processes of client services on the complex stations. The proposed procedure can be ap-
plied during when planning the investments in the creation of transport freight complexes. Practical value. Use as
a basic tool of simulation models of complex cargo operation allows estimating the effectiveness of the capital in-
vestments, the level of operating costs, as well as the quality of meeting the demands of potential customers in
transportations at the stage of transport cargo complex.

Keywords: management; transport junction; shunting locomotive; processing ability; profit; functional depend-
ence; optimization

Introduction In this regard during the design, planning and
management of the TCC a set of interrelated opti-
mization problems should be considered. Their so-
lution is a multistage iterative process consisting of
two mandatory interacting phases. They are plan-
ning and regulation. Planning is realizing at the
level of strategic management and regulation — at
the level of tactical (operational) one [6, 11]. Opti-
mal development strategy of TCC is determined by
the parameters reflecting the most important of their
relationships, as well as the connections with other

Making the qualitative administrative decisions
defining strategy and tactics of transport cargo
complexes (TCC) development, and also its sub-
systems is possible only in the presence of flexible
optimization model. This model should take into
account the multiparametricity and multicriteriality
of the given task, uncertainty and vagueness of the
input information, as well as provide the process
automation of searching the best parameters of the
given production facility [1, 2, 5].
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subsystems (number of loading and unloading ma-
chines, feed to the cargo fronts, the working hours
of cargo front during the 24, etc.) [7, 8, 9].

At the present time the researchers developed
a number of models designed for managing the
different objects of railway transport, which are
based on different methods [3, 4, 12, 13], but the
issue of planning and management of TCC was not
considered at all or was covered in fragments.

Purpose

The purpose of the article is to develop the pro-
cedure of strategic management of cargo comple-
xes taking into account the most important factors
and their stochastic nature that will improve the
technical equipment of DCC.

Methodology

Strategic management of cargo complex pro-
vides the formation of the development plan of
technological system, first of all, the development
of fixed assets of the enterprises that are the part of
TCC. Fixed assets, which are used directly during
servicing the car traffic volume, include switch
powers, means of freight mass processing —
freight-handling mechanisms, as well as the corre-
sponding storage equipment. Thus, the main prob-
lems of optimal management of the cargo complex
at the strategic level include the following ones:

— substantiation of the optimal number of
switch powers that will be used for servicing
freight trains coming to the transportation junction;

— determination of the optimal processing
capacity of handling fronts, namely, determining
the necessary number of mechanisms of the certain
type providing the appropriate significance of the
processing capacity of the front;

—calculation of the storage capacity of
transportation junction, sufficient for storage proc-
essing of the incoming cargo.

The optimal number of locomotives should en-
sure demand for TCC services (first technological
phase), which is described by the incoming appli-
cations (car flow that are coming in groups — in
freight trains).

Optimal processing capacity of the cargo front
should ensure uninterrupted performing of the ser-
vice operations of loading and unloading of cars in
the transportation junctions (second technological
phase). Processing capacity of the front is deter-
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mined on the basis of the known number of loco-
motives that provide car supply to the front and
their removal after the service operations.

Optimal capacity of the storage complex should
ensure the need for storage of goods (third techno-
logical phase), that are coming to the TCC. It is de-
termined on the basis of the known number of switch
powers and processing capacity of cargo front.

At the first stage the minimal number of switch
powers that will ensure the timely movement of
cars, which have arrived to the transportation junc-
tion, to the handling fronts and their removal from
the front after servicing is calculated. Thus, it is
reasonable the assumption on the lack of idle wait-
ing of cars at the handling front for service (this
assumption provides sufficient processing capacity
of the front, which is provided on the next stage of
developing a strategic management plan of TCC):

T >0, (1)

where T." — is total downtime of cars at the han-

dling front waiting for the start of servicing, hrs.

According to the accepted efficiency criterion
of the TCC operation at the stage of strategic man-
agement [5] the following expression can be used
as the target function:

Z[z _Bz(Nl) N

HOCD(NI)Z 0 (N,)
V]

max , 2)

where N, — is the number of switch powers servic-
ing the car traffic volume.

At the initial stages of the simulation, when the
technical equipment of cargo complex is uncertain,
the mathematical model of justification of optimal
number of switch powers includes the assumption
of independence of TCC income on the locomotive
number:

J, =const . 3)

Among the costs of TCC enterprises it is rea-
sonable to consider in the justification of optimal
number of switch powers the operational compo-
nent E, as well as in general form — the taxes H,. In
this case the costs for debt capital payments and
capital expenditures can be taken equal to zero:

C, =0,K,=0,C, #K,. “4)

The case when K, is greater than zero, is a kind
of task that involves the acquisition of new mate-
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riel with full payment of their value (in this case
= 0) or partially (in this case, C, > 0).
In general terms, the tax amount of TCC enter-
prises can be determined on the basis of profits as
follows:

Ht = (I[t 6VAT _Et) Sp’ (5)

where 8,47 — is the rate of value added tax; 6, — is
the rate of income tax.

Note that the costs E; in the expression (5) is a
function of the number of TCC switch powers.

Among the selected in [5] operating cost com-
ponents the costs associated with the movement of
car supply depend functionally on the number of
locomotives N, Thus, the total operating costs re-
lated to the execution of storage operations and the
maintenance costs for the operation of handling
fronts are constant ones relating to the number of
locomotives:

E! =E +E™ =const . (6)

It is assumed in the study that the total balance
value of the storage space, handling fronts, ap-
proach lines, as well as administrative and house-
hold structures of TCC does not depend on the
number of switch powers, involved in the servicing
of the car traffic volume:

B =B + B + B + B =const.  (7)

Based on the average balance value B, for

JIOK

one locomotive the value b, is defined as fol-

lows:

B/ =B, N,. ®)

Taking into account the above mentioned as-
sumptions the objective function for the task of
determining the optimal number of locomotives
can be written as:

(A, (-8,,8,)-0-3,)E]]

HOlD (Nl) = Bl + BJIOK N
t oI I

_(1=8,) E"(N)
B + B2 N,

max. 9

To solve the task of finding the extremum of
function (9) regarding N, it is necessary to deter-

mine the functional dependence E,”(N,). Using

the calculation principle adopted in [5] the opera-
tional costs associated with the movement of car
supply on the TCC territory during the period # can
be represented as follows:

JIOK 7 JIOK JIOK 7 JIOK
t +c,. .t
nocti “oui 3M1 pyxi

C +

/
l'IJ'l 1 BaH BaH BaH BaH
E wi| C +C i by T 115

ocT j O‘[j 3mij ‘mep j

(10)

op tnop +cnop Znop

J=1 cnoc’r/ o4 3Mkj “mep j
where N'!. — is a number of cars, serviced by i lo-
comotive during the period #; ¢, — is the fixed

costs concerning the operation of the i switch
power, hr/hr; 7% —

locomotive waiting for the arrival of freight train or
the end car servicing at the front of freight op-

is the total downtime of the i

JIOK
3M1

erations, hr; ¢, > —is unit costs for operation of the i

7 IOK
pyxi
total time of idling of the i locomotive when servic-
ing the car traffic volume during the period ¢, hr;

BaH

¢ . —1s unit costs for downtime of the j car in the

OCT j

loaded condition, hrn/hr; 72 —

o4 j

locomotive during its movement, hrn/hr; ¢.°% — is

is time of idling of

the j car in the loaded condition waiting for the de-

BaH
3Mij

livery to the freight operation front, hr; ¢)); — is

unit costs for displacement of the j car by the i lo-
comotive to the freight operation front, hrn/hr;

fyn; — is the time of displacement of the j car to the

nop
nocT j

front of freight operation, hr; ¢ — is unit costs

for down time of the j car in the unloaded condition,
hrn/hr; 7P

o4y

unloaded condition when Waiting for removal of the

— is down time of the j car in the

freight operation front, hr; ¢,.r. — is unit costs for

3Mk/
removal of the j car by the k locomotive from the
freight operation front (k = 1...N)), hrn/hr; £°P. —

ep j
the time of displacement of the j car from the front
of freight operation, hr.

Unit costs for displacement of the loaded cars
to the handling front and for removal of empty cars
from the front are determined on the basis of costs
for idling of cars in loaded or unloaded state re-
spectively, unit costs of the locomotive to displace,
as well as the number of cars in the supply:
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JIOK

BaH __ BaH 3Mi
C3Mij ~ “mocr j ~ > (11)

BIIj

JIOK

nop __ mop 3Mk
C3Mkj - CHOCTj +— > (12)

BIIj

where 7,,; — is the number of cars in the supply,

which include the j car.

Time technological indices that make up the
expression (10) and the number of cars in the sup-
ply 7, are random variables whose values depend

on the number of switch powers used when servic-
ing the car traffic volumes. Therefore, the values of

operating costs E;" are calculated using the simu-
lation modeling of service process and estimation
of the dependency E;"(N,) is possible on the basis

of regression analysis of the results of simulation
experiment conducted for the given parameters of
TCC.

Solving the problem of maximizing the objec-
tive function (9) by choosing the optimal value of
the parameter A, is possible taking into account the
following restrictions:

1) the value of the parameter N, is an integer
greater than 1:

N, 21, N, eZ, (13)

where Z — is a set of integers;

2) the total number of cars that were delivered
as a part of freight trains within the period of time
t, is equal to the total number of cars that were de-
livered to the front of freight operation by all the
switch powers of the station (i.e., it is expected no-
failure operation of the serving system — all the
demand for transport services is provided):

R i

_ ~BaH
2N =22 (14)
i=1 Jj=1 k=1

where Ny — is a number of freight trains, that were
delivered to the TCC during the investigated pe-

riod of time, trains/period; ]Vr‘ffﬂ — is the number of

car supplies that are serviced by the j locomotive

~BaH

when delivering cars to the handling front; 7,,; —

is the number of cars in the k supply that are ser-
viced by the j locomotive when delivering the cars
to the freight operation front;
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3) the total number of cars that were delivered
to the front of handling operations is equal to the
total number of cars that were removed from the
front by switch motors (i.e. all the cars that were
delivered to the handling front should be serviced):

R N, Ny”

~BaH __ ~TI0p
PIDIHEDIPIHE (15)
j=1 k=1 j=1 k=1

where ZV;.OP — is the number of supplies of the ser-

viced cars that the j locomotive removes from the

~110p

handling front; 7,; — is the number of cars ser-

viced in the & supply. They being removed from
the handling front by the j locomotive.

Processing capacity of the handling front is de-
termined on the basis of performance of handling
mechanisms (HM) used at the front for servicing
the cars. In general terms, the processing capacity
of the front W, is the following sum:

Ng
W = Zw,. >
i=1

where N, — is the number of the HM, included to
the handling front; w; — is the performance of the i
HP, tn/hr.

In case when for calculating of the processing
capacity the average value of the performance
mechanism w, is used the expression (16) can be
written as follows:

(16)

Wy =Ny, W, . a7
When the w, value is known, the estimation
task of the optimal processing capacity of the han-
dling front is transformed into the task of justifica-
tion of the optimal number of mechanisms Nj.
Similar to the expression (2) the objective function
to solve this problem is the maximum value of the
profit per unit for cost unit of the capital assets:

Ht - Bt(Ng)
0D, (N,)

Hoe(N,) = —> max . (18)

When solving task (18) the assumption (3) and
(4) are also appropriate. It is reasonable to repre-
sent the operating costs for cargo complex opera-
tion for this task as:

E, =E¢ + E"?, (19)

© A. M. Okorokov, 2014



ISSN 2307-3489 (Print), ISSN 2307-6666 (Online)

Hayxa ta nporpec Tpancnopty. Bicauk /[HinponeTpoBchkoro

HAI[IOHAJIBHOTO YHIBEPCHUTETY 3aIIi3HUYHOTrO TpaHcmnopty, 2014, Ne 4 (52)

MOJEJITOBAHHA 3AJAY TPAHCIIOPTY TA EKOHOMIKH

where E¥ — is the constant of operating costs rela-
tive to N, hrn:

Ef =E; +E;” =const . (20)

Fixed assets of the TCC enterprises when solv-
ing the task (18) is also reasonable to divide into
the constant component relative to N, and the com-
ponent that depends on the number of HM:

O® =B¢ +B™,

(e2))

where B? — the total balance value of the storage

space, switch locomotives, access lines, as well as
the administrative and household structures of the
cargo complex, hrn:

Bf =B +B/ +B," +B," =const. (22)

The balance value of the handling front equip-
ment can be determined on the basis of average

balance value for one mechanism B}" :

BP* =By N,. (23)

Thus, the objective function for the problem of
determining the optimal number of HM, taking
into account the adopted notations and assump-
tions, as well as the relationship (5) can be written

as follows:

[, =8, 8,)-(1-8,) Ef |
Bf + B, N,

Hoqn(Ng)z

Hph
_(1_61)) Etp (Ng)
Bf +Bi N,

—>max. (24)

Operating costs for the operation of handling
fronts when serving customers over the period ¢
can be determined for known values of the HM
downtime waiting for the arrival of cars, downtime
of cars during maintenance and downtime of cars
waiting for the start of service at the front:

Mex E‘Mex
mocti “oui

g
EP =\ M (2 +17

nocrj \‘ouj obci j ) >
i=1

C +

(25)

Mex i:
3mi  “obcia )

j=1{ +C.

N
where N,

viced by the i HM during the period #; ¢

TOCT i

— 1s the number of cars that were ser-

— 18

the unit cost of the lost hour for i mechanism,
hrn/hr; £ — is the total downtime of the i mecha-

> Youi

nism during the period ¢, hr.; ;Oq) — is the down-

time of the j car in loaded condition waiting for the

start of service at the handling front, hr.; c7 —is

3Mi
the unit cost of servicing the car by the i mecha-
nism, hrn/hr; 7, — is the service time of the j car

obcn j
at the handling front, hr.
Determination of functional dependence

E™ (N ) as the dependence E;"(N,)is based on

the processing of the simulation experiment results.
Maximization of the objective function (9) by
choosing the optimal value of N, is performed on
the basis of the following restrictions:
1) number of HM is an integer larger than 1:

N,>1,N,eZ; (26)

2) the total number of cars that came to cargo
complex is equal to the total number of cars that
were serviced at the front (all the cars coming to
the TCC are served on the handling front):

NT Ng

_ g
E N, = E ij.
i=1 j=1

The optimal capacity of storage is determined
on the basis of data on incoming cargo traffic. The
source of input material flow is the car supplies
that are serviced at the handling front, as well as
the means of other transport modes that interact
with the railway transport in the junction.

Let us consider in detail the capacity optimization
of storage facilities used for storing and processing of
goods that are delivered by railway transport.

The average intensity of cargo receipt A, from
the handling front for the period ¢ is determined as
the ratio of received cargo to the period of time
based on the known value of the cargo share,
which is overloaded by direct option (from the
railway cars to other transport modes):

lnn
pZZ%m,

i=l j=1

27

(28)

where g, — is the cargo share that is overloaded
using the direct option.

If the known intensity of shipment from the stor-
age Ay (to other transport modes for further deliv-
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ery), the cargo volume Q  that is constantly kept in

stock for the period ¢, can be determined as follows:
QéKH = (A’BX - 7\'BI/IX) Z * (29)

The value O

., reflects value of the required
storage capacity for servicing the material flow

with set characteristics A, and A, .
On the basis of O'

., and the known value of
the admissible loading G for 1 m” of the storage
the required area of storage can be calculated using

the formula:

t
SCKH QCKH (30)
GCKJ'l
It should be noted that the value Q. does not

reflect the total amount of certain constantly stored
consignments. It is the accumulated value that in-
dicates the average amount of cargo in stock at the
end of period ¢ In this case, the calculation of
cargo amount stored in the stock for the period #
using the formula (29) is based on the assumption
of uniformity of receipt and export of goods, when
for the real object these processes are discrete in
time and uneven.

The intensity of shipment is resulting indicator
that reflects the interaction process in the cargo
junction of several transport modes. If we consider
the TCC system as the set of elements that interact
in the process of moving cargo weight, the trans-
port removing cargoes from transport junction is
considered as the element of TCC system when
performing operations within the storage complex
only. When delivering the goods after their re-
moval from the cargo complex the vehicles that
perform these operations are considered as the ele-
ments of outside environment.

For this assumption the output intensity of
cargo traffic volume Ay, is a random variable that
is defined as follows:

M,
My == D Vi s (31)
i=1

where N, — is a random variable of the amount of

~ | =

transport modes that arrived to the cargo complex
to remove the cargo during the period ¢; v;— is the
amount of cargo that is removed by the i transport
mode, tn.
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It should be noted that with the known value of
the average interval of transport mode coming to
the TCC for removal of cargo, the mathematical

expectation of the value ]\~/V is defined using the
formula:

w(v,) (32)

_
W)

where u(ﬁv) — is mathematical expectation of the
number of transport modes that were removing
cargo from the TCC during the period ¢; i —is

BUX

random variable of the arrival interval to the TCC
of transport modes removing cargo, hr.; u(gm) -
is mathematical expectation of the random variable

CBI/IX > hr'

It should be noted that in determining the nu-
merical values of cargo removal intensity from the
storage it is necessary to take into account possible
downtime (related to lack of cargo) of the vehicles
arrived to TCC for loading. Therefore, the most
appropriate instrument for selection of the value
Asux 1S the simulation experiment.

The system of storage facilities of cargo com-
plex is not cumulative, i.e. the total amount of
cargo arrived to the storage for a certain period of
time 7, which is considered in the process model,
should be equal to the total cargo volume that was
removed from the storage:

n n
Z)\‘Bxi ti = Z}\‘ani ti 4
i=1 i=1

where n — is the number of consecutive time
periods; ¢; — is the duration of the i period of time,

hr.; Zn:ti =T.
i=1

Taking into account (33) the value Q.  for the

period ¢ = T will be equal to zero. That is there is
no need for storage facilities, since in the operation
of the system according to the conditions (33) a
uniform accumulation of cargo in stock and its re-
moval out of it will take place. For real objects,
which are characterized by uneven supply and re-
moval of cargo, the need for storage facilities
arises in situations when the received cargo is not
fully removed from the storage to the date of the
next batch.

(33)
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In this case, the need for storage facilities Q5"

CKJI
is determined by the maximum current cargo vol-
ume:

0™™ =max Q' (34)

CKII . CKIJI ?
i=l..n

where O

. — 15 the current cargo volume, that is in
stock during the period ¢, tn.

Operating costs for the operation of storage fa-
cilities can be determined on the basis of the self

cost of 1tn X h. for cargo storage:

EICKH :ccm ZQéKH ti > (35)
i=l1
where cq; — is unit cost of the storage of 1 tn. of

cargo during 1 hr., hrn/tn hr.
As you can see, the component of operating

cost E;"does not depend on the capacity of stor-

age space, so, taking into account the assumptions
(3) and (4) one can state that the costs of TCC en-
terprises are constant relative to the capacity of
storages. Then according to the adopted perform-
ance criterion the objective function to solve the
task of optimal capacity justification of the storage
facilities has the following form:

-B
HO(D(QCKJ'I) :% —>max.

The fixed assets of TCC enterprises can be rep-
resented as the sum of the constant component
relative to the O, and the component that depends
on the storage capacity:

(36)

0D =B +B*, (37)

where B;" — is the total balance cost of the cargo

front equipment, switch powers, access lines, as
well as the administrative and household structures
of the cargo complex, hrn:

B’ =B +B" + B + B =const.  (38)
The balance value of the storage facilities can
be represented as the product of the storage area

CKIT
KB.M

and the average balance value of equipment b
for 1 m” of the surface:

BCKJ'I — BCKH QCKJ'I
¢ —_— .

KB.M

(39)

CKJI

Taking into account the adopted notations the
objective function for the task of justification of
the storage optimal capacity on the basis of (36)
can be written as follows:

I[t — Bl
B;V + BCKJ'I Qc](}'[

KB.M

—> max.

HO(D (chn) = (40)

CKJI

The limits to solve the task (40) should provide
that the value of the storage capacity should meet
the requirements for storage spaces:

QCKII 2 Q:](O.T;Fp *

Primary analysis of the function Il,q(Q0.,,)

(41)

suggests that the function takes maximum value at
the minimum possible value Q.. Taking into ac-
count (41) and (34) one can conclude that for the
adopted performance criteria of TCC operation the
optimal capacity of storage is equal to the maxi-
mum value of cargo volume that is in stock over
some period of time. In the above mentioned for-
mulation to solve this task is possible only on the
basis of simulation modeling of the process of re-
ceiving and removal of cargo from the storage.

According to the proposed methodology of
strategic management, the optimal number of lo-
comotives is defined in two stages:

— determination of the optimal number of lo-
comotives when servicing the cars providing the
absence of downtime waiting for the start of
unloading after arrival to the handling front. At this
the condition (1) is fulfilled, and the total balance
value of the handling front equipment is assumed
to be equal to zero (since at this stage the number
of HM is unknown);

— clarification of the number of switch motors
taking into account the known value of the optimal
number of HM at the cargo front. At this the num-
ber of locomotives is determined on the basis of
the known balance value of the handling front
equipment.

After clarification of the optimal number of
switch motors it is carried out the re-modeling of
the cargo complex operation for the known number
of HM in order to determine the intensity of the
input cargo traffic volumes to the storage complex.
On the basis of the parameters of incoming and
outgoing cargo, as well as the technical and eco-
nomic performance of the storage operation its op-
timal capacity is determined.
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Findings

As a result of the studies it is determined the
dependencies of technical parameters of the trans-
port cargo complex operation on the technical pa-
rameters — the number of switch motors, handling
machines and storage area, as well as the formed
limitations for these dependencies.

The obtained dependencies make it possible to
determine the costs for organization and technical
equipment of TCC at the stage of the system de-
sign, and optimize the technical equipment to im-
prove the operation of the existing facilities.

Originality and practical value

For the first time it was developed strategic
management of the development, which allow tak-
ing into account the probabilistic nature of demand
for TCC services and technological processes of
customer servicing at the TCC stations. The pro-
posed procedure can be applied when planning
investments in TCC.

Conclusions

The proposed procedure of strategic manage-
ment of TCC development requires the consistent
justification of the optimal number of switch mo-
tors, determination of the optimal processing ca-
pacity of handling fronts, as well as calculating the
storage capacity of transport junction. Use the
simulation models of cargo complex operation as
the main tool allow taking into account the prob-
abilistic nature of demand for TCC services and
technological processes of customer service at the
cargo complex stations.
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CTPATEI'TYHE YIIPABJIIHHA TPAHCITOPTHHUM BAHTAKHUM
KOMIIVIEKCOM

Merta. [IpuitHATTS SKICHUX YIPaBJIiHCHKUX PILLIEHb, [0 BU3HAYAIOTh CTPATETIIO i TAKTHKY PO3BUTKY TPaHCIIOP-
THO-BaHT&KHUX KOMIUIEKCIB, a TaKOK HOTO IMiJCHCTEM, MOKJIMBO JIMILIE NPH HAasBHOCTI THYYKOi ONTHUMIi3aliiHOT
Mmozeni. JlaHa MoJenb MOBHHHA BPaxoBYBaTH OararonapaMeTpUYHICTh Ta 0araToKpHTepialbHICTh ITOCTaBICHOI 3a-
Jladi, HEBU3HAYEHICTh Ta HEUITKICTh BXiIHOI iH(opMarii, a Takox 3a0e3nedyBaT aBTOMATH3ALII0 IPOLECY HOLIYKY
HaMKpammx mapaMeTpiB JaHOTO BUPOOHUYOro 00’ekTa. METOI0 MOCTIIKEHHS € po3po0Ka MPoLeaypH CTPaTeridHo-
TO YIIPaBIiHHS BaHTAKHUMH KOMITICKCAMH 3 YpaxXyBaHHIM HaiOLTBII BaroMux (akTOpiB Ta iX CTOXaCTUYHOI IpH-
poxu, sika JO3BOJHUTh BUKOHATH YIOCKOHAJEHHS TEXHIYHOI'O OCHALICHHS TPAHCHOPTHUX BaHTa)KHUX KOMIUICKCIB
(TBK). Metoauka. PimeHHs 3amadi CTpaTeTiYHOTO yNpaBIiHHSA 0a3yeThcs Ha PO3B’SI3aHHI KOMIUIEKCY HHUTAaHb i3
BH3HAYEHHS ONTHUMAJIBHOT KIJIbKOCTI MAaHEBPOBHUX JIOKOMOTHBIB, ONITUMAIBHOI MIEPEPOOHOT CIIPOMOKHOCTI HaBaHTa-
KYBaJIbHO-PO3BAHTAXXYBAIBHUX (DPOHTIB Ta parlioHaIbHOI MiCTKOCTI CKJIAJCHEKUX MPUMINIEHb. 3a/1a4i BHPIIIYIOTHCS
Ha 0a3i 3aIpPONOHOBAHOIO KPUTEPI0 ONTUMAIBHOCTI — MUTOMOTO MPUOYTKY KOMILICKCY Ha OJUHMIIO BapTOCTI OC-
HOBHUX (DOHJIIB BAHTXKHOTO KOMILIEKCY. [lepesiueHi 3a1a4i BUPILIYIOTHCS 33 JOTIOMOTOO IMITAI[IHOTO MOJEINIO-
BaHHSI pOOOTH BaHTAXXHOTO KOMILIeKcy. Pe3ysnbraTn. Bukopucranus po3po0iieHOT IpoLerypH 103BOJISIE BUKOHATH
YIOCKOHAJIEHHS TEXHIYHOTO OCHAICHHS BaHTaKHUX CTaHLiN Ta komruiekciB. HaykoBa HoBu3Ha. Briepuie po3po6-
JICHO TPOLEypY CTPATETridHOr0 YIPaBIiHHS PO3BUTKOM, SIKMH JJO3BOJISIE BpaXyBaTH MMOBIPHICHY IIPUPOJLY IOIUTY
Ha TOCIYTH TPAHCIIOPTHUX BAaHTAKHUX KOMILJIEKCIB 1 TEXHOJIOTTYHHX TPOLIECiB 00CIYyrOByBaHHS KJIIEHTYPH Ha CTa-
HIISX TPAHCIIOPTHUX BaHTXXHHX KOMIUIEKCIB. 3alpOIIOHOBAHa IpoLieypa Moxe OyTH 3aCTOCOBaHA MPH IIaHYBaH-
Hi IHBECTHIIIH y CTBOPECHHS TPAHCIIOPTHUX BAaHTAXHUX KOMIUIeKCiB. IIpakTuynHa 3HaumMicTh. BuxopucranHs
B SKOCTi OCHOBHOTO iHCTPYMEHTY IMITaIlifHUX Mojelnel (pyHKIiOHyBaHHS BAaHTAKHOTO KOMIUIEKCY IO3BOJISE BUKOHA-
TH OLIHKY e(eKTHBHOCTI KamiTaJbHUX BKJIaJ€Hb, PIBHS EKCIUTyaTallliHUX BHUTpPAT, & TaKOX SIKOCTI 3aJOBOJICHHS
moTped MOTEHIIIMHMX KITIEHTIB Y MIEPeBE3eHHSX 1€ Ha CTalii MPOSKTyBAHHS TPAHCIIOPTHOTO BAHTAKHOTO KOMILIEKCY.

Kniouosi cnosa: ynpapiiHHS, TPaHCTIOPTHUI BY30JI; MAaHEBPOBUH JIOKOMOTHB; TiepepoOHa CIIPOMOXKHICTh; TpH-
OyTOK; (pyHKI[IOHAIBbHA 3AJIC)KHICTh; ONTHMI3aIlis
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TpaHCIOpTa UMeHHU akaznemuka B. Jlasapsna, yn. Jlazapsna, 2, [JnenponerpoBck, Ykpauna, 49010, ten. +38 (056) 373 15 70,
a11. mouta andrew_okorokoff@mail.ru, ORCID 0000-0002-3111-5519

CTPATETUYECKOE YIHPABJIEHUE TPAHCIHIOPTHBIM I'PY3OBbIM
KOMIIVIEKCOM

Hensb. IlpuHsATHE Ka4eCTBEHHBIX YNPABICHYECKUX PEIICHUH, ONPECIIONMX CTPATeTHIO M TAKTUKY Pa3BUTHS
TPAHCTIOPTHBIX T'PY30BBIX KOMILIEKCOB, a TAKKE €ro IOJCHUCTEM, BO3MOXKHO TONBKO IPH HAIWYUM THOKOM ONTHUMH-
3aiMOHHON Mojenu. JlaHHas Mopenb JOJDKHA YYHUTHIBATh MHOIOMAPAaMETPUYHOCTh W MHOTOKPUTEPHAIBHOCTH MO-
CTaBJICHHOM 3aJ1a4M, HEONPEAEIEHHOCTh M HEYETKOCTh BXOIHOW MH(opMaliy, a Takke 00ecrieunBaTh aBTOMaTH3aIMI0
nporiecca IMOMCKa HAWIYUIIMX [apaMeTpoOB JAHHOIO MPOHM3BOJCTBEHHOTO OObekTa. Llenpro mccienoBaHus sBISIETCS
pazpaboTKa IpOLEAypbl CTPaTErM4YecKOro YIPABJICHUsS TIPY30BHIMM KOMIUIEKCAMH C y4YeTOM HanOosee 3HAUYMMBIX
(hakTOpPOB M WX CTOXaCTHYECKOH IPUPOJBI, KOTOpas IO3BOJMT BBINOJHUTH YCOBEPIIEHCTBOBAHHE TEXHHYECKOTO
OCHAILIEHHs] TPAHCTIOPTHUX Tpy30BbIX KomiuiekcoB (TI'K). Meroauka. Pemienue 3a1aui CTpaTernieckoro yrpaBieHHs]
6azupyeTcst Ha pelIeHNH KOMIUIEKCa BOIPOCOB 10 OIPEAENICHHIO ONITHMAIBHOTO KOJIMYECTBA MAHEBPOBBIX JIOKOMOTHBOB,
OIITUMAIILHOM TepepalaThIBatoNIel CIOCOOHOCTH MOTPY30YHO-PAa3rPy30YHBIX ()POHTOB M PALMOHAIBHON BMECTUMOCTH
CKJIAJICKUX TOMEIIEeHUH. 3a1a4un peraroTcs Ha 0a3e MpeyIosKeHHOTO KPUTEpHs ONTHMAIBHOCTH — YAETbHOW IPHOBLTN
KOMIUIEKCA Ha EIMHUILy CTOMMOCTH OCHOBHBIX (DOHIOB Tpy30BOr0 KoMmIiuiekca. IlepeunciieHHbIe 3aauy pemaroTcs
C TIOMOIIBIO NMUTAIIMOHHOTO MOJIENIMPOBAHUS PabOTHI TPAHCIIOPTHBIX I'PY30BBIX KOMIUIEKCOB. Pe3yabTaThl. Vcnomnb3o-
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BaHHE Pa3pabOTaHHOW MPOIEAYPhI MO3BOJISIET BHIIOIHUTH YCOBEPIICHCTBOBAHNE TEXHUYECKOTO OCHAIICHHS IPY30BBIX
cTaHiMii M KomiuiekcoB. Hayunasi HoBu3HA. BriepBele paspaboraHa mpolLeaypa CTPaTErHUECKOTO YIIPaBICHHS
pa3BUTHEM, KOTOpas IIO3BOJSIET y4eCTh BEPOSTHOCTHYIO MPHPOLY CIpOCa Ha YCIYI'W TPAHCHOPTHBIX TI'PY30BBIX
KOMIIJIEKCOB M TEXHOJIOTMYECKHX IIPOLECCOB OOCTY)KMBaHMS KIMEHTYPbl Ha CTAaHLWAX Komiuiekca. IlpemnosxeHHas
MPOIIEAYPa MOXKET OBITh PUMEHEHA IPY INIAHUPOBAHUI MHBECTULINH B CO3/IaHHE TPAHCIIOPTHBIX TPY30BBIX KOMIIJIEKCOB.
IIpakTHyeckasi 3HAYMMOCTD. Vcrions30BaHMe B KauecTBE OCHOBHOTO MHCTPYMEHTa MMHTAILMOHHBIX Mopenel (yHK-
LIMOHMPOBAHUSI IPY30BOTO KOMILIEKCA MTO3BOJISIET BBINOJIHUTD OLEHKY d((EKTUBHOCTH KalUTAILHBIX BIOKEHHUM, YPOBHS
9KCIUTyaTallHOHHBIX PACXOJIOB, & TAK)KE KauecTBa Y/IOBJIETBOPEHHS IOTPEOHOCTEH NOTEHIMATIBHBIX KIIMEHTOB B TIEPEBO3-
Kax elle Ha CTaAuH IPOSKTUPOBAHHUS TPAHCIIOPTHOTO IPY30BOI0 KOMILIEKCA.

Kniouegvie cnosa: ynpapieHue; TPaHCIOPTHBIA y3€JI; MaHEBPOBBIA JIOKOMOTHB; IepepadaThIBatomas Crocoo-
HOCTb; NPUOBLIb; (PYHKIIMOHATIbHAS 3aBUCUMOCTD; OIITUMH3ALIHS
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