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MODELING WORK OF SORTING STATION USING UML

Purpose. The purpose of this paper is the construction of methods and models for the graphical representation
process of sorting station, using the unified modeling language (UML). Methodology. Methods of graph theory,
finite automata and the representation theory of queuing systems were used as the methods of investigation.
A graphical representation of the process was implemented with using the Unified Modeling Language UML. The
sorting station process representation is implemented as a state diagram and actions through a set of IBM Rational
Rose. Graphs can show parallel operation of sorting station, the parallel existence and influence of objects process
and the transition from one state to another. The IBM Rational Rose complex allows developing a diagram of work
sequence of varying degrees of detailing. Findings. The study has developed a graphical representation method of
the process of sorting station of different kind of complexity. All graphical representations are made using the UML.
They are represented as a directed graph with the states. It is clear enough in the study of the subject area. Applying
the methodology of the representation process, it allows becoming friendly with the work of any automation object
very fast, and exploring the process during algorithms construction of sorting stations and other railway facilities.
This model is implemented with using the Unified Modeling Language (UML) using a combination of IBM Ra-
tional Rose. Originality. The representation process of sorting station was developed by means of the Unified Mod-
eling Language (UML) use. Methodology of representation process allows creating the directed graphs based on the
order of execution of the works chain, objects and performers of these works. The UML allows visualizing, specify-
ing, constructing and documenting, formalizing the representation process of sorting station and developing se-
quence diagrams of works of varying degrees of detail. Practical value. The usage of the Unified Modeling Lan-
guage (UML) based on software package IBM Rational Rose and allows to create processes of varying degrees of
detail, reduce the time expenditure for the process research of sorting station and get a clear graphical representa-
tion, as well as to reduce the human costs at the construction and improvement of existing technological processes.

Keywords: directed graph; sorting station; technological process; schedule of the station; parallel processes,
UML

Introduction be simple and intelligible for engineers who exe-
cute their development and modification on the
other hand. In this regard, the formalization of
technological processes of railway transport is an
important task for the railway transport.

The railway stations are multi-channel, multi-

Modern information technologies are one of the
priority directions of the development and im-
provement of transportation process management,
operation of infrastructure, and other processes on
railway transport.

The main goal of informatization of railway
transport is to provide all technological processes
and activities of railway transport with the infor-
mation and creation the information base for
maximum efficiency of industry. The main ele-
ment of information systems of operational control
in the train stations operation and the assessment of
their technical and technological characteristics is
the mathematical model of the technological proc-
ess. Methods that represent these mathematical
models should provide a high level of detail that
creates possibility of automatic information proc-
essing and decision making on the one hand, and to

phase, stochastic, dynamic, and ergatic queuing
systems. Technical equipment and technology of
their work are described with the technical and
administrative act, technological process and vari-
ous instructions and regulations. The total volume
of these documents at major stations can be up to
several thousand pages. Therefore, the formal rep-
resentation of technological processes in the avail-
able form for their automatic and automated analy-
sis is complicated enough.

The efficient way of representing the automa-
tion objects that provides highly informative and
intuitive presentation of information is a visual
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modeling. During the visual modeling each ele-
ment of the production process is represented in
the form of graphic symbols.

Graphical models have been already used for
the formal image of technological processes of
railway stations functioning since the initial stages
of railway transport operation.

One of the first methods of formal representation
of the technological processes used up to the present
time is the linear Gantt chart [11], reflecting the du-
ration of technological operations with the object,
their relationship between themselves and the ex-
ecutors that take part in the operation. The line
charts are the primary method of technological
processes image with a separate objects in the de-
velopment of technological documents [14]. The
network graphs are widely used as models of tech-
nological processes of maintenance facilities at sta-
tions [14]. They allow applying the newly devel-
oped mathematical tools to determine the total dura-
tion of processing objects. The general shortcom-
ings of linear Gantt charts and network diagrams are
that they include a hard list of works and their exe-
cution order. In fact, the trains’ technology service
at the stations can differ and vary in operational
conditions. Thus during the processing of transit
trains there are various technology options depend-
ing on the need to change locomotives, cars avail-
ability, requiring cuts repair, health devices of rail-
way automatics during the reception and departure
and other. Considering that each particular combina-
tion of local conditions requires a different display
in the form of a linear chart or network, such a de-
scription becomes quite cumbersome.

For fixation and subsequent analysis of work
stations, as well as to establish their technical and
operational indicators graphical model in the form
of a daily schedule is used [6, 13, 12]. The separate
operations are represented as an icon on the time
grid in it. The daily schedule has high informative-
ness and it is a convenient tool for analysis of the
technological process by the man, but it is actually
a separate replica of the station work and it is im-
possible to set the rules of its functioning.

State machines [4] and Petri nets [13]. Give
formal representation of the work stations technol-
ogy with the possibility of considering various op-
tions for its execution. These models represent the
processes in the form of discrete transitions from
one state to another. However, these models are
exclusively determined the procedure, and rules

execution of certain operations, the directions
choice of transition necessitates the additional
complexity of the model and development of spe-
cialized software [12].

Undoubtedly the technology of rail stations can
be presented as an algorithm [15], but due to the
complexity of the stations work these algorithms
are very inconvenient and cumbersome to analyze.

Since the early 90-ies visual programming lan-
guages began to develop rapidly, providing the
writing computer programs by manipulation of
graphical objects instead of writing their text, and
visual development tools that support them.

Today one of the most widely-distributed visual
programming languages, which are used for formal
description of business processes, is the unified
modeling language (UML) [12]. The modeling
language UML is an open standard that uses
graphic symbols to create an abstract model of the
system, the so-called UML models. UML was cre-
ated for definition, visualization, design and docu-
mentation of software systems mainly. UML is
used for software modeling, business processes,
system design and display of organizational struc-
tures. IBM Company has developed the Rational
Rose environment as visual development tools
products in UML. It is a powerful tool for analysis
and design of object-oriented software systems.
The Rational Rose environment allows you to
build a model of the technological process of the
sorting station quickly and easily. It provides both
an automatic data processing of computers and
hand modeling. This environment contains all the
components of the UML.

In this regard, the use of UML to formalize
technological processes of train stations potentially
creates conditions for improving the efficiency of
the process and reduces the costs for developing
the visual design tools.

Purpose

The aim of the article is to develop methods
and models of graphical representation of techno-
logical processes of railway stations by means of
the visual UML.

Methodology

In order to achieve the clear view of the techno-
logical process one should distinguish principal
groups from which it consists of:

doi 10.15802/STP2015/38260

130

© 0. V. Gorbova, 2015



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

Hayxa ta nporpec Tpancnopty. Bicauk /[HinponeTpoBchkoro

HAI[IOHAJIBHOTO YHIBEPCHUTETY 3alIi3HUYHOTrO Tpancmopty, 2015, Ne 1 (55)

MOJEJITOBAHHA 3AJAY TPAHCIIOPTY TA EKOHOMIKH

— the objects requiring action of the contractor
(executor);

— the set of operations;

— the persons who perform the work.

Locomotives and trains are objects for the sort-
ing stations. Every object on the station runs a cer-
tain number of jobs (operations), foreseeable by
the process and the implementation of technologi-
cal operations at the station provides the executors
(shunting locomotives, sorting stations and other).
Every technological operation should be made by
the executors of a certain specialization (for exam-
ple, inspection of cars carries out by a team of ser-
vice point, train sorting — shunting locomotive and
sorting station and other). At the same time the
executor of a separate specialization can perform
several different operations (for example, signal
operator performs the fixing of rolling stock and
cleaning brake shoes) [14, 16].

Two diagrams of states and actions can be used
for the modeling the process of sorting station at
the logical level in the UML system of IBM Ra-
tional Rose [10].

The state diagram describes the process of state
changing (fulfilled work of technological process)
only of one object. At this the changing of an ob-
ject state (rolling stock, trains) can be caused by
both internal processes and external agents. The
main purpose of this diagram at formalization of
the processes of train stations to describe all possi-
ble sequences and actions that collectively charac-
terize an object’s behavior during its dwell time on
the station. The state diagram is essentially a graph
of a special type, which represents a specific ma-
chine. The top of this graph are the works that are
carried out at the railway station and some other
types of machine elements that are shown with the
corresponding graphical symbols for the environ-
ment. Arcs of the graph are used to indicate the
transitions from state to state that characterizes the
end of the execution of the work and the transition
of corresponding signal to the following diagram
performers. The state diagrams can be nested into
each other [2].

The action diagram in UML has more features
during the displaying of technological processes of
railway stations. Diagram also is a graph that
represents a specific machine, but it has differ-
ences, that includes:

— on the actions diagram it can be distinguished
both states and actions, and actions, in turn, can be

represented in the form of a new diagram of state
or actions, receiving the nesting of diagrams;

— action diagram has a set of tools for presenta-
tion of operator’s «choice»;

—on the actions diagram the parallelism of the
processes can be shown;

—on the action diagram is the ability to repre-
sent the synchronization of processes (operations).

Let’s present a graph of technological opera-
tions of processing trains delivered in to process-
ing, in the presence of telegrams-consignor list
(Fig. 1). Using the environment Ratinal Rose a
graphical sequence of relevant works was con-
structed. They are executed during the train sort-
ing, that had arrived at the sorting station. (Fig. 2).

For an actions diagram (Fig. 2) during its de-
veloping such designators were used:

® _ the initial diagram state, waiting for the
signal to work. The diagram state that does not
contain any internal action;

m — the idle state of the transition signal to
work;

— — a simple transition is a relationship
between two sequential operations, that indicates
on the change of one another;

Can oing kst

— the transition state;

@ — the final state of the diagram, waiting
for the end of the work execution;

— the state of choice between two
or more works.

For the transition in diagram, it is possible to
fix the terms of transition and executants (group of
executants), who carries out the work. With this
purpose it is proposed a transitions signature in the
following form [2]: «The condition for the
transition (completed work)» («list of executors of
the following works»)/ «Action for transition».

For the works of transition execution there is a
list of fixed labels [1]

— entry — label that indicates on the operation or
the incoming document required for the work
execution that is performed at the time of entry;

—exit — label, pointing to the work, that is
performed at the time of exit;

— do — label indicating the operation that is per-
formed during the whole time while the relevant
work is performed;
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— event — label — «event» that indicates a single
action and can be performed during the stay of the
system in appropriate state.

Such «events» must be ordered in time action
diagram is characterized by the reflection of the
parallel actions of the objects involved in the process.
For the process in parallel, there is a station duty
officer, who receives and sends messages; there is a
train going to the railway station and the railway
station waiting for the arrival of the train for the

dissolution. A graphical representation is quite intel-
ligible to understand the process, execution of works
and objects at the railway station. On the action dia-
gram it is also shown the status of the process and
action separately. As in the state diagram, each state
or activity can build its process separately. For the
diagram (Fig. 2) executors of work — the station duty
officer, the team of service point and other objects
requiring action of the executor — station, train, set of
work are operations of the technological process.

Before the After the arrival of the train
Operations name arrival of the Time in min. Executor
ram -ty s 10 15 20
Receiving, marking and transferring
the telegrams-consignor list to the Operator of station
shunting station operator, to the station and technology center
and technology center, service point
L .. Operator of station
The sorting list composition and technology center
Receiving the message about the number
of a train and the time of its arrival from Station duty officer
a neighboring
Notification of station and technology center,
service point and commercial inspection .
. . tat ty offi
point workers about the time and route of the Station duty officer
train’s arrival
Control check of the rolling stock Operator of station
X . and technology center,
in the input yard neck #
teletypist
Arrival of a train, fixing of rolling stock, Signal operators,
uncoupling and departure of train 3 locomotive team,
locomotive, the fencing of rolling stock -I workers of service point
Delivery of shipping documents 5 Operator of station
to the station and technology center -I and technology center
Check of telegrams-consignor list, marking 10 Operator of station
and verification of shipping documents _ and technology center
- . 3 Operator of station
Sorting list adjustment and technology center
Maintenance of the rolling stock, release 17 Workers of service
the brkes I
Workers
Commercial inspection of rolling stock 17 of commercial
B i o

Fig. 1. The schedule of operations of the trains processing, delivered to processing, in the presence
of telegrams — consignor list
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Fig. 2. The action diagram for the technological process of trains processing that does not contain any internal action

Inspection of roling stock on the yard inlet neck

entry/ The train un the control point

s the frain in the neck?*

Write-off of the rolling stock by the operator of
station and technology center
entry/ Rolling stock

Avrival of a train, fixing of rolling stock, uncoupling and departure of the locomaotive, the
fence rolling stock

entry/ * Checking - Train passed the control point(TRUE)
entry/ Train arrival

l

Signal to Maintenance of rolling stock,
perfom( release of brakes
senice point {from Stete/Activity Model)
workers ) entry/ train on the station
Signal to perform({ Commercial inspection of

commercial rolling stock
inspection point {from StateActivity Model)
workers )

entry/ train on the station

Execution of the documents

N
/

entry/ train on the station

Fig. 3. The technological process view of arrival and inspection of trains on station
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Therefore, the following diagram shows the train
and in parallel its departure station and the process
of repetition and arrival of the train to the next sta-
tion. Arrival of a train at the station runs «The arri-
val and working of the train» process (Fig. 3).

Fig. 1. shows that for a given graph there are
two parallel operations:

— the maintenance of rolling stock, release of
brakes;

— commertial inspection of rolling stock.

Therefore, for such operations in view of the
process in UML is provided the parallel displaying
(Fig. 3). Each step is characterized by the execu-
tors and the condition of work completeness in
state. For work that is in the parallel actions sepa-
rate chart can be constructed. Their own works
chart on the designation of their parallel processes
or operations can be constructed too for each ex-
ecutor (duty officer of station and technology cen-
ter, shunting locomotive, and team of service
point). All parallel works should be completed. It
is necessary for the diagram, the completion of
train stay in state of parallel operations. It is the
main condition for transition to the next operation
in the diagram.

As it was described earlier, transition between
states can contain the mark — «label». If the transi-
tion label does not contain any event, it means that
the transition occurs as soon as any activities asso-
ciated with this condition would be completed. For
example, from the «arrival of a train, fixing of roll-
ing stock, uncoupling and departure of train loco-
motive, the fencing of rolling stock» there are two
possible transitions. The label of one of them in-
cludes the condition that «The train has passed the
control point». A conditional transition is executed
only if the condition evaluates to «truey, i.e. if the
duty officer has reported on the received informa-
tion and willingness to handle it, then the transition
to the next state occurs. Otherwise the station duty
officer waits for a notification.

At the given moment from the particular state
only one transition can be made; thus, conditions
help to avoid the dual result for any event. There
are two special states: input and output. Any action
related to the input event occurs when the object
enters the state. The output event occurs when the
object goes out of this state.

In the mode of train behavior in the system one
can identify actions that are reflected by transitions,
and actions that reflected by states.Although both

processes that are implemented, as a rule, by some
«executors» of technical process, they are treated in
different ways. Operations are associated with tran-
sitions and treated as an instantaneous and continual
one. Works are related with conditions and can last
long enough. The work can be interrupted as a result
of occurrence of some external event.

The representation of the process is quite easier
to understand and reduces the time needed to study
the process of the sorting station, because it has the
opportunity to present the process from general to
detailed. After the receiving the schematic display
of the technological process in the environment of
IBM Rational Rose user receives a text file with a
description of the constructed process. The file can
be applied in the analysis process and receiving
calculations of indicators of processes stations
formalization.

Findings

The methodology for the presentation of techno-
logical processes of sorting stations in the form of a
sequential execution of the operations and the tran-
sitions between them, as well as representation the
parallel operations and parallel action of object sort-
ing station in these diagrams were proposed for the
model development. All graphical representations
are performed using standardized UML and they are
represented as a directed graph with the states that is
enough to understand the subject area. Applying the
method of technological processes presentation, it is
possible to learn the operation of any automation
object very quickly. It is also possible to study their
work during the construction of general work algo-
rithms in detail with regard of sorting stations and
other objects of railway transport.

The proposed model representation of the proc-
ess of the sorting stations using standardized UML
and the editor IBM Rational Rose allows saving
graphic information in a text file. Using other
software tools one can automate the file parsing of
the process and calculate the efficient indicators of
the process formation.

Originality and practical value

In result of the research the method of mathe-
matical models constructing of technological proc-
ess of the sorting station was proposed.

This technique involves the use of unified de-
sign language UML that essentially allows reduc-
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ing the time to construct the model and to present
the process of sorting station; to specify, construct,
document, formalize the process, to develop a se-
quence diagram for different levels of detailing.

Conclusions

1. The use of the methods of graph theory and
method of object-oriented analysis during the de-
velopment allows realizing the graphical represen-
tation of the technological process by the proposed
method. With the help of actions diagram, the
work process, contractors of work, as well as con-
ditions and transitions between the operations in
the process can be reflected. It is a quite conven-
ient representation of the graph of the work process
execution at the sorting station.

2. The use of unified design language UML for
plotting actions, for displaying the processes of
formalization technology works of sorting stations
allows reducing the cost of technological processes
development and increasing the work efficiency of
the automated systems designers for railway trans-
port objects.
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MOJEJIOBAHHSI POBOTHU COPTYBAJIbHOI CTAHIIII
3A 1O0ITIOMOT'OIO MOBHM UML

Merta. JlocikeHHS cpsIMOBaHEe Ha TOOYI0BY METO/IB Ta Mojenell rpadigHoro npeacTaBiIeHHs TEXHOIOT19HO-
TO MpOLIECY COPTYBAJIBbHOI CTaHIil 3a JonoMoror yHidikoBanoi MoBu MonentoBanHs (UML). Meroauka. B sikocti
METOZIB JAOCIiIKEHHS] BUKOPHCTOBYBAIMCH METOIH Teopii rpadiB, CKIHYEHHINX aBTOMATIB Ta TEOPii MpencTaBIeHHS
CHCTEM MacoBOro O0CIyroByBaHHs. ['padiuHe MmpeacTaBieHHS! TEXHOJIOTIYHOIO MPOLECY Peati3oBaHo 3a JI0MOMO-
roro yHigikoBanoi Mmou mozentoBanas UML. IIpeacraBieHHs TEXHOJOTIYHOTO MPOLECY COPTYBAIBHOI CTaHIIIi pe-
aJ1i30BaHO y BUIJIAI JiarpaMu CTaHiB Ta Jiif 3a qormomororo komiiekcy IBM Rational Rose. [liarpamMu MaroTh MOX-
JIMBICTh MOKa3aTH MapaJIelbHICTh POOIT COPTYBAIBHOI CTaHMIi, MapalebHICTh ICHYBaHHS Ta BIUIMBY 00’ €KTIB TeX-
HOJIOTIYHOTO IPOLIECY Ta Mepexis Bix oxHoro crany B iHmmid. Kommiekc IBM Rational Rose no3Bosisie po3pobiasitu
JiarpamMu MocyIiJOBHOCTI po0iT pi3HOro crynens aeranizanii. Pe3yabraTu. YV pe3ynprari JOCHIIKEHHS PO3pO0IICHO
MeTo TpadigHOTO MPEACTaBICHHS TEXHOJIOTIYHOTO TPOLECY COPTYBAJIBHUX CTAHIIIM Pi3HOTO BUAY CKIATHOCTI. Bei
rpadivyHi MpencTaBlIeHHs] BUKOHYIOTHCS 32 OMTOMOTO0I0 yHi(ikoBaHOi MoBr UML, MpencTaBnsiOThCS Y BUTISAL Opi-
€HTOBAHOTO rpady 31 CTAHOM, IO € ITOCHUTH 3PO3YMUTHM IPU BHBUYCHHI MPEIMETHOI 00IacTi. 3aCTOCOBYIOUH METO-
UKy TPEICTABICHHS TEXHOJIOTIYHHMX IPOIECiB, MOXHA IIBHUIKO O3HAWOMHTHUCH i3 PoOOTOI0 Oymb-sIKOTO 00’€KTa
aBToMaTH3alii. MOXJINBO TaKOX BUBYHUTH X POOOTH IpH 10OYI0B1 arOPUTMIB BiJl 3aTajbHUX POOIT 10 JETAIbHUX,
10 CTOCYETHCSA, B TOMY YHCII, i COPTYBJIBHUX CTAHIIIHN Ta iHIIKUX 00’ €KTIB 3aJ1i3HUYHOTO TpaHCHOPTy. JlaHy Mozenb
peaii3oBaHoO 3a 1OMOMOroro yHiikoBaHoi MoBu MoaemoBanHs (UML) 3 Bukopucrannsm komiiekcy IBM Rational
Rose. HaykoBa HOBH3HA. 3a paXyHOK BUKOPUCTaHHs yHi(ikoBaHOi MoBH MonemoBants (UML) pospo6iieHo mpen-
CTaBJICHHSI TEXHOJIOTTYHOIO MPOIECY COPTYBaIbHOI cTaHIlii. Po3po0biieHa METOMOJIO IS IPEACTABICHHS TEXHOJIOT Y-
HOT'O IIPOIIECy, L0 JJO3BOJISIE CTBOPIOBATH OPiEHTOBaHI rpady Ha OCHOBI BUKOHAHHS JIAHIIOXKKA POOIT, 00’ €KTIB Ta
BUKOHaBIIB uXx poOiT. MoBa UML no3Boisie Bizyani3yBaTH, crieliM(ikyBaTH, KOHCTPYIOBAaTH Ta JIOKYMEHTYBaTH,
(dopmarizyBaTu MpencTaBlIeHHS TEXHOIOTIYHOTO IPOIIECy COPTYBAIBHOI CTaHIIIi Ta PO3POONIATH AiarpaMu MOCHTiIO0-
BHOCTI pOOiT pizHOTO cTymeHs Aeranizamii. [IpakTuyna 3Ha4YMMicThb. Bukopucranus yHiiKoBaHOI MOBH MOZEITIO-
BanHs (UML) Ha ocHOBI porpamuoro komiuiekcy IBM Rational Rose mo3Boitsie: cTBOproBaTH TEXHOIOTiYHI MpoIie-
CH PI3HOTO CTyIIEeHS JeTali3amii; CKOPOTUTH BUTPATH Yacy HAa BHBUYCHHS TEXHOJIOTIYHOTO IPOIECY COPTYBAIBbHOI
CTaHIT Ta OTPUMATH HarJsiiHe rpadivuHe HOro MpecTaBlIeHHs; 3MEHIIUTH JIFOICHKI BUTPATH MPH OOYIOBI Ta yII0-
CKOHAJICHHI, ICHYIOUHX TEXHOJIOTIYHUX MPOIIECIB.

Kniouosi crnosa: opieHToBaHuii rpad; copTyBalibHA CTAHIIISL; TEXHOJOTIYHHIA MpolLiec; MIaH-rpadik poOOTH cTaH-
1ii; mapanensHi nporecu; UML
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MOJEJUPOBAHUE PABOTBI COPTUPOBOYHOUN CTAHIIMU
C IIOMOUIBIO T'PA®UYECKHUX MPEJACTABJIEHUI

Heab. VccnenoBanre HanpaBlieHO Ha MOCTPOCHUE METOMOB U MOJieleil rpaiecKkoro MpeicTaBiIeH s TeXHO-
JIOTMYECKOTO IMPOoIecca COPTUPOBOYHOM CTAHIIMK C TIOMOIIBI0 YHU(HUINPOBAHHOTO si3bIka MonenupoBanus (UML).
Metonuka. B xauecTtBe METOZOB HCCIIENOBAaHMS HCHOJIB30BAINCH METO/BI TEOPHU I'padoB, KOHEUHBIX aBTOMATOB
W TEOPHH TIPEACTABICHUSI CUCTEM MaccoBOro oOcmyxuBaHus. ['paduueckoe mpeacTaBieHne TEXHOIOTHYECKOTO MPO-
Iecca peaJr30BaHo ¢ TIOMOIIBI0 YHU(PHITMPOBAHHOTO si3bIka MoaenupoBarus UML. [pencTaBieHue TeXHOIOTHYECKO-
ro mpolecca COPTUPOBOYHOM CTAHIMM PEAIM30BaHO B BUJE IUArpaMMbl COCTOSHUN M JEHCTBUH € MOMOLIBIO KOM-
wrekca IBM Rational Rose. JlnarpamMmmel MOTYT MOKa3aTh MapauIeNbHOCT Pa0OT COPTHPOBOYHOM CTaHIIUM, Mapal-
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JIETPHOCTH CYIIIECTBOBAHUS W BIHMAHHUS OOBEKTOB TEXHOJOTHUYECKOTO IpoIecca M MEepexo] OT OXHOTO COCTOSHUS
B apyroe. Kommiexkc IBM Rational Rose no3Bossier pa3pabaTbiBaTh qUarpamMMbl MOCIEI0BATEILHOCTH padoOT pas3iny-
HOU crenienu aetanu3anuu. PesyabTarel. B pesynbrarte uccnenoBanus pazpabotaH MeTON rpau4ecKoro mpeacraB-
JICHHSI TEXHOJIOTMYECKOTO MPOLIECCa COPTUPOBOYHBIX CTaHIIMI Pa3IMYHOTO BHAA CIOXKHOCTH. Bee rpaduueckue npen-
CTaBJICHUS BBIIIOJIHAOTCS C IIOMOLIBIO yHI/l(i)I/lIJ,I/IpOBaHHOF O A3bIKa UML, MPCACTABIIAOTCA B BUAC OPUECHTUPOBAHHOI'O
rpada ¢ COCTOSIHUEM, IOCTATOYHO MOHSITHBIM NP N3y4YEeHHUH MPeAMETHOI obnactu. [IpuMensist MeToauKy npencrasiie-
HUS TEXHOJIOTMUECKUX POLIECCOB, MOKHO OBICTPO O3HAKOMUTHCS C paboTOM J1I000T0 00BEKTa aBTOMATH3ALNH, & TaK-
)K€ M3YYHUTh TEXHOJOTMUYECKUH IPOIECC MPH MOCTPOCHUH aJrOPUTMOB COPTUPOBOYHBIX CTAaHIMH U JPYTUX OOBEKTOB
JKEJIE3HOOPOXKHOTO TpaHCHopTa. JlaHHast MO/IeNb pean30BaHa C MOMOIIBI0 YHH(HIMPOBAHHOTO S3bIKa MOJICITMPOBaA-
aust (UML) ¢ ucrions3zoBanmneM komriekca IBM Rational Rose. Hayunast HoBu3na. C y9eToM HCIOJIB30BaHUS YHU-
(urmpoBanrHOTO s1361Ka MopenupoBanus (UML) pa3paboTaHo mpencTaBIeHHE TEXHOIOTMIECKOTO MPOIIecca COPTHPO-
BOYHOH cTaHIUH. MeTOONOTHS TPECTaBICHNSI TEXHOIOTHYECKOTO MPOIIecca MO3BOJISET CO3JaBaTh OPUEHTHUPOBAH-
HbIE Tpadbl HA OCHOBE IOPSIKA BBIMIOIHCHUS IEIIOYKH paboT, 0OBEKTOB MW HCIIOJHHUTENCH 3THX pador. S3sik UML
MO3BOJISIET BU3YalIW3UPOBATh, CHEHU(UIIMPOBATh, KOHCTPYHPOBATh M JIOKYMEHTHPOBATh, (DOPMAIN30BATh HpECTaB-
JICHWE TEXHOJIOTWYECKOr0 MpoIecca COPTUPOBOYHON CTAHIMHU WM pa3paldaThIBaTh AWArpaMMBl HOCIEIOBATEILHOCTH
paboT paznuuHoii crenenn neranuzauu. [lpakTuyeckas 3HaYuMocTb. Vcnons3oBanne yHHU(DUIMPOBAHHOTO SI3bIKA
moaenupoBanus (UML) Ha ocHOBe mporpamMHoro komiuiekca IBM Rational Rose mo3BosisieT: co3aaBaTh TEXHOIOTU-
YeCKHE TPOLECCHl PA3IMYHOIN CTENeHH JIeTANIN3aIM1; COKPATUTh 3aTpaThl BPEMEHH Ha M3yYEHHE TEXHOJOTHYECKOTO
Ipoliecca COPTUPOBOYHON CTAHLIMK U MONYYUTh HAIJIAHOE TpadyecKoe Npe/ICTaBIeHNe; YMEHBIIUTh YEI0BEUYECKUe
3aTparThl IPU MOCTPOCHUN M COBEPLICHCTBOBAHUH CYIIECTBYIOIINX TEXHOJIOTHYECKHUX MPOIECCOB.

Kniouegvie cnoea: OpueHTHPOBAaHHBIM Tpad; COPTUPOBOUYHAS CTAHIMA; TEXHOJOTMYECKHH Npolecc; IUIaH-
rpaduk padoTHI CTaHLUK; apajuiesibHble ponecchl; UML
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