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n3Hec-uHGOPMaTHKa» — PEeleH3UPYEeMbI MeXIUCUUIIMHAPHBIN HAayYHBII
<< KypHau, BbintyckaeMbiit ¢ 2007 roma HalmoHalbHBIM HCCAEI0BATEIbCKUM

yHUBepcuteToM «Brictas mkona akoHomuku» (HUY BIID). AnmunucTpu-
poBaHMUeE XypHaJjia OCylIeCTBIISIETCs K00l busHec-uHGopmatuku HMUY BIID.

Muccug XypHajla — pa3BuTHhe OM3Hec-MH(POPMATUKU KaK HOBOI objacTu MHMOpMa-
LIMOHHBIX TEXHOJIOTUMA M MeHemkMeHTa. KypHasl OCYIIEeCTBIIIeT paclIpOoCTpaHEHHUE TI0-
CJIEMHUX pa3padOTOK TEXHOJOIMYECKOTO M METOAOJOIMYEeCKOro XapakTepa, ClioCOOCTBYeT
Pa3BUTHUIO COOTBETCTBYIOIIMX KOMITETCHIINA, a TaKKe OOECIICUMBACT BO3MOXHOCTH [IJIST
JMCKYCCHUII B 00JIaCTM MPUMEHEHMSI COBPEMEHHBIX MH(GOPMAIIMOHHO-TEXHOJOTHYECKIX
pelieHuii B OM3Hece, MEHeKMEHTEe U SKOHOMUKE.

KypHan nyGIuKyeT CTaTbU MO CAeayouIei TeMaTUKe:

4 KopriopaTUBHbIE UHOOPMAIIMOHHbBIE CUCTEMBI;
4 HbOpPMAaIIMOHHbIE TEXHOJIOTUU B OU3HECE;
4 OpraHM3aIOHHEIC W YIIPaBICHYSCKUE IIPOOIeMBI CO3IaHUSI
Y BHEApEeHUsI UHGOPMALIMOHHBIX CUCTEM;
4 MaTeMaTHUYeCcKoe MOAEIUPOBAHNE COLIMATBbHO-9KOHOMUYECKHX MPOLIECCOB;
4 MeTOIbl aHAIM3a MH(OpPMALIUH;
4 UHTeJJICKTYaIbHbIE CUCTEMBI M YIIpaBeHUE 3HAHUSIMU B OU3HECE;
4 nH(GOPMAaIIMOHHBIE CETH U TEJICKOMMYHUKAIIUM;
4 IIporpaMMHasi MHXEHEPHSI,
4 nHdopMallMoHHas 0€30MacCHOCTb;
4 DJIeKTPOHHBI OU3HEC;
4 UHHOBaIMU U OU3HeC B chepe MHPOPMALIMOHHBIX TEXHOJOTUI;
4 cTaHAapTU3aLys, cepTUUKAIINISI U KAYeCTBO;
4 [IpaBOBbIE BOIIPOCHI OM3HEC-UH(POPMATUKMU;
4 obyueHue B chepe Ou3HeC-UHOOPMATUKM.

B cooTBeTcTBHMM € perieHMeM Tpe3uanyMa BEICIei aTTecTallmoHHON Komuccuu Poc-
cuiickoit @eaepanyu ¢ 2010 roga xXypHai BkitodeH B [lepedyeHb poCCUIICKMX PeLIEH3UpYe-
MBIX HaYJIHBIX XXYPHAJIOB, B KOTOPBIX JOJLKHBI OBITh OITyOJMKOBAaHBEI OCHOBHBIC HayIHEIE
pe3yJbTaThl AUCCEPTALIMIA HA COMCKAHME YYCHBIX CTEIIEHEeH JOKTOpa M KaHAUAaTa HayK.

KypHau BeIycKaeTcst eXXeKBapTaJIbHO U PacIpOCTPaHSIETCs KaK B IeYaTHOM BUIE, TaK U
B 2JIEKTPOHHOI (hopme.

XKypnan «busHec-uHpopMaTKa» 3aperucTpupoBaH B « PockoMHan3ope».
Caunerenanctso [TU Ne @C 7752404 ot 28 nexabps 2012 .
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Subject-oriented Business Process Management (S-BPM) is a relatively new approach for the overall handling of work

procedures in organizations, from analysis fo IT-based execution. It focuses on the acting entities in processes (people,
software, robots etc.) and their interactions to achieve the process goal. The explicit stakeholder and communication
orientation makes it a promising candidate to overcome the major drawbacks of traditional BPM, as there are deviations
of lived processes from their specification (model-reality divide), giving away opportunities for improvement proposed by
employees (lost innovation) and slow adaption of organization and IT to changing requirements.

With its easy-to-understand and easy-to-use notation based on the Subject- Predicate-Object scheme of natural
language, S- BPM facilitates semantic and organizational integration of people in the design of their work procedures.
On the other hand, clear formal semantic behind the graphical notation allows automatic code generation for workflow
execution at runtime. Hence, stakeholders can instantly test the models they created, and iteratively improve and
complete them until they are considered ready for going live and being executed by a workflow engine. This leads to
seamless roundtrip engineering based on a common understanding of both business and IT people, so it can significantly
increase organizational agility.

The article first briefly explains the properties of the S-BPM approach, and then details their impact on the BPM
lifecycle activities, with regard to improving stakeholder participation and BPM lifecycle responsiveness.

Key words: agility, process modeling, process execution, BPM life cycle, S-BPM, subject-oriented.
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1. Introduction
1.1. Purpose and Methodology

Ithough Subject-oriented Business Process

Management (S-BPM) is a relatively new ap-

roach, its recognition and application signifi-

cantly grew both in science and in practice during the

last decade. It resulted in numerous scientific articles,
books and reports on its practical use.

The purpose of this contribution is to provide a sum-
mative overview of the concept and show how it can help
overcome the typical shortcomings of traditional BPM
approaches. We performed a comprehensive literature
review, structured the results and added some new ideas/
development lines. The article is structured as follows:
we first discuss the shortcomings of the traditional BPM
and the concepts to overcome them. Section 2 briefly
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introduces the S-BPM approach, before we explain in
Section 3 how S-BPM can influence single BPM life
cycle activities and the overall BPM meta process, with
respect to the improvement concepts mentioned in sec-
tion 1.2. The conclusion in section 4 summarizes the S-
BPM contributions to a more contemporary BPM, and
touches some aspects of its further development.

1.2. Shortcomings of the Traditional BPM

Scientific Management by Taylor, aiming at efficient
operation in a well-structured, stable, predictable eco-
nomic environment, still forms the basis of traditional
BPM. However, today’s enterprises often compete in
global and dynamic markets, which requires high flex-
ibility with regard to their product and service offerings,
as well as their processes. As a consequence they need to
shift to a more agile, self-organized form of organization
[cf. 1, 10], by ‘fundamentally and holistically rethink-
ing how the work is done, who does it, and how insights
derived from social interactions are analyzed and acted
on within the process’ [14]. This also refers to radical
changes in the BPM life cycle [2, 26].

Due to its roots, the traditional BPM shows some sig-
nificant shortcomings with regard to the required shift
[3, 10, 21] (see Table 1, left column). In order to over-
come them, a number of remedy concepts have been
identified (see Tab. I, right column) [2, 10]. As we will
show later, S-BPM contributes a good part to the imple-
mentation of those concepts.

2. Introduction to S-BPM [12]
2.1. Properties

S-BPM is not just another modeling language, but a
comprehensive methodology spanning the whole BPM
life cycle. It suggests a shift of the paradigm, from the
traditional control flow-based view to a stakeholder-
and communication-oriented view of business proc-
esses. The subjects represent active entities in a proc-
ess, and they behave in a certain way to accomplish the
goal. Their behavior includes exchanging messages and
performing activities with business objects. Hence, a
subject-oriented specification of a process follows the
standard sentence semantics of a natural language con-
sisting of subject, predicate and object.

This is reflected in the graphical notation with only a
few symbols. Constructing a Subject Interaction Dia-
gram (SID) depicting the communication structure of
a process only requires subjects and messages as symbols
(see Fig. I). Symbols for a function state, a send state
and a receive state is all that is necessary to describe the
sequential subject activities in the Subject Behavior Dia-
gram (SBD, see Fig. 2). Behaviors are synchronized by
messages (see the arrows in Fig. 2).

The graphical notation is based on a clear formal se-
mantic, allowing for automated code generation (exe-
cutable models).

This means there is only one model serving both as
a communication means for business and IT people,

Table 1.

Shortcomings of the traditional BPM and remedy concepts

Shortcomings [3, 10, 21] —

Remedy Concepts [2, 10]

Model-reality divide

Process implementation often does not sufficiently incorporate
(well-defined) models causing their insufficient adoption by
stakeholders. As a consequence, processes often are not
executed the way they are modeled.

Lost innovation

Existing knowledge for improvement often is not being utilized,
or it is not even recognized.

caused by

Information pass-on threshold

People do not pass on improvement proposals because the
process might be too complicated and non-transparent.

Lack of information fusion

Organizational, methodological or tooling issues hinder
stakeholder participation. The reasons for exclusion can include
too formal modeling languages, too complicated software etc.
Thus, users cannot actively participate in the creation of their
work procedures, so they need to adopt those defined for them
in a top-down manner by ‘white collar’ experts.

Semantic Integration

Overcoming semantic barriers caused by different languages of the
participants. For communication and mutual understanding, the community
needs to be provided with a universal language covering all relevant
aspects of business processes enabled by simple syntax. A minimum
number of elements should allow high expressiveness with clearly defined
semantics, which can be quickly mastered even by inexperienced users
[24]

Organizational Integration

Overcoming organizational barriers to avoid stakeholder exclusion,
which can be caused by a lack of education, method and tool literacy, or
simply not being part of the eligible groups in the organization. This also
addresses the necessity to successfully organize participation of people
with different objectives, abilities, competencies, positions, as well as to
motivate them to contribute. [24].

BPM Life Cycle Responsiveness

Responsiveness of the BPM meta process needed to overcome procedural
barriers. This means to design the BPM life cycle for flexible use, in order
to quickly adapt to the environment changes, increasing organizational
agility.
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flow application form. As a consequence, there is no
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seen in traditional BPM approaches, where transform-
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Fig. 2. Subject behavior diagrams for Employee and Manager

creates a gap from the very beginning, and over time
increases it in case of changes. To the contrary, S-BPM
facilitates seamless roundtrip engineering, immedi-
ately feeding back user experience to the model from

ing the business model into a technical implementation

BUSINESS INFORMATICS Ne2(32)-2015

validation (see Section 3.2), as well as from execution
(see Section 3.4).

9



2.2. Constituents [10]

The major ingredients of the S-BPM concept come
from sociology and information science. The starting
point for Fleischmann’s developing S-BPM was Luh-
mann’s statement that the smallest unit of organizations
as social systems is communication, which is mostly
implemented among humans through natural language
with a subject, predicate and object. Looking for a way
to model such communication, he was inspired by Cal-
culus of Communicating Systems and Communicating
Sequential Processes, process algebras by Milner and
Hoare for specifying the communication (of processes)
in concurrent systems (e.g., in operating systems). Add-
ing aspects of object orientation, an input pool concept
for message exchange and the aforementioned graphical
notation, Fleischmann developed the Parallel Activities
Specification Scheme (PASS), the core of S-BPM. The
correctness of its formal semantic was proven by Borger,
using the Abstract State Machine concept.

2.3. S-BPM
in practice and science

Subject-oriented Business Process Management has
been successfully applied in several countries and various
industries like financial, telecommunication and health
service providing, car manufacturing, publishing houses,
as well as several application domains like I'T service man-
agement, incident management or customer knowledge
management [4, 5, 16, 19, 27]. It has been used by such
companies as NEC, Hitachi, Swisscom and Fiducia.

The S-BPM approach is scientifically grounded by a
lot of research work. Its establishment and further devel-
opment is also accompanied by manifold scientific ac-
tivities, not only bringing up additional features, but also
providing proofs of the concepts and looking for benefi-
cial use in operational practice. Examples for results of
such activities in form of events, projects, publications,
or institutions are:

4 International S-BPM ONE conference series since
2009, annually bringing together a growing community
of researchers and practitioners to share ideas, results,
experience around the methodology and tooling (see
www.s-bpm-one.org)

4 Institute of Innovative Process Management (I12PM).
This institution was established to promote innovative
scientific discoveries and solutions in the field of process
management, as well as to test them through academic
work over the long term. The objective is to transfer the
expertise from theory to practice (see www.i2pm.net).
I2PM is the umbrella institution for the S-BPM ONE
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conference series, as well as for the Open S-BPM initia-
tive, which aims at spreading the idea and concept of the
S-BPM approach, and to stimulating research on it.

4 Numerous publications of books and articles in
conference proceedings and journals

4 Research bodies at universities, for example, in
Germany (e.g., in Darmstadt, Ingolstadt, Hof) and Aus-
tria (Linz, Graz).

4 Research projects run by those research groups in
cooperation with partners from industry. Examples here
are such EU-funded projects as Interactive Acquisi-
tion, Negotiation and Enactment of Subject-Oriented
Business Process Knowledge (IANES; http://ianes.
eu/) or Subject-Orientation for People-Centred Pro-
duction (SoPCPro; http://cordis.europa.eu/project/
rcn/109221_en.html).

2.4. Software tool support

Currently two commercial business process manage-
ment suites based on the S-BPM methodology are avail-
able, offering comprehensive support of the BPM life
cycle activities. The Java-based Metasonic Suite com-
prises of components for modeling («Build»), validating
(«Proof»), organizational embedding («User Manager»),
execution and monitoring («Flow») and some adminis-
tration tools («Model Manager», «Instance Manager»
etc.) (www.metasonic.de). InFlow is the name of a .net-
based solution using Microsoft components, which also
provides functionality to bring processes from modeling
to execution and monitoring (www.strict-solutions.at).

Under the Open S-BPM initiative (www.i2pm.net),
several universities work on non-commercial S-BPM-
based software tools [8], e.g., a workflow engine based
on Core-ASM [18].

3. S-BPM impact on life cycle activities
and on overall life cycle

In the following sections we outline the opportunities
the S-BPM concept offers in the BPM life cycle activi-
ties and refer to respective contributions to support the
remedy concepts in Tab. 1.

3.1. Analysis and modeling
Modeling language and interface types

The easy-to-understand and easy-to-use language
empowers the domain experts to model their work pro-
cedures themselves. It also is extremely good at support-
ing tangible modeling interfaces, complementing intan-

gible GUI-based ones (see Fig. 3) [6, 7, 10].
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People can model a process on a tabletop interface
called Comprehand with a digitally augmented mode-
ling surface (see Fig. 3upper left) [7]. They place graspa-
ble color-coded building blocks on the table. A video
camera films all their movements and positions from be-
low, while software interprets the results in real-time and
displays them via a video projector on the table surface,
as well as on an auxiliary screen. Modelers can connect
elements by just touching each other, label them with a
PC keyboard or use tangible tools like a rubber to erase
connections between the building blocks. The modeling
results adopted by all stakeholders can be imported in a
GUI-based interface like Metasonic Build, in order to
be claborated and further processed. Comprehand sup-
ports many scenarios for joint, collaborative and spa-
tially distributed modeling [20]. A commercial version
called Metasonic Touch is available.

Buildbook and Rural Comprehand are technically
less sophisticated tangible modeling S-BPM based in-
terfaces. In Buildbook, letter cases represent subjects,
while color-coded plugs are used to depict the three
behavior states of the S-BPM notation (do, send, re-
ceive) and the state transitions (see Fig. 3 upper middle)
[13]. When applying Rural Comprehand, the modelers
lay out (magnetic) cards on pinboards and draw lines to
connect them in order to construct S-BPM diagrams
(see Fig. 3, upper right). In both cases, the models gen-
erated can be photographed, analyzed with image rec-
ognition and imported in a GUI-based interface for
further processing.

Comprehand

Combining S-BPM properties with alternative inter-
active interface types for modeling can reduce method
and tool overhead, lower the barriers for stakeholder
involvement, increase their motivation and foster elici-
tation of implicit process knowledge. The high level of
stakeholder inclusion and participation promises higher
model quality, higher level of acceptance, less model-
reality divide and better leveraging of the process know-
how in the organization.

This means that S-BPM significantly contributes to
improving the semantic and organizational integration
of all stakeholders, facilitating organizational learning
driven by them.

Intertwining S-BPM
and Value Network Analysis (VNA) [28]

Value Network Analysis (VNA) is derived from Social
Network Analysis (SNA). It identifies interactions be-
tween value creating and exchanging roles in networks,
so it is highly appropriate for analyzing and designing
subject-oriented processes. In particular, it helps to iden-
tify subjects and their communication to be included in
S-BPM models. As VNA analyzes tangible and intangi-
ble deliverables, it not only excavates information about
formal workflows, but also reveals process behavior that
has not been documented or even recognized. Recogniz-
ing patterns of informal communication can help identify
the «go to» persons with the right know-how, power etc.
for actor-driven organizational development, accord-
ing to the open S-BPM lifecycle (see Section 3.5). VNA

Buildbook

Rural
Comprehand

tangible

Automated
Transformation

GUI-based
(PC)

non-tangible

Fig. 3. S-BPM-based modeling interfaces (tangible and non-tangible)
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can also help to assign the right-skilled people to subjects.
Hence, intertwining S-BPM and VNA supports organi-
zational integration and embedding (see Section 3.3).

Modeling by Construction
and Restriction [11]

S-BPM offers an interesting opportunity with regard
to the course of modeling. Traditionally, the design proc-
ess starts with an «empty sheet» and modelers build up
the process from scratch by adding elements as necessary
(modeling by construction). Beside this, S-BPM allows
modeling by restriction. This means the designer presets
a «complete» process. It includes all the subjects that are
part of the process, their behavior abstractions and an in-
teraction structure, in which each subject can send any
message to any other subject at any time, and can receive
any message from any other subject, also at any time.
From this starting point, the modelers restrict options step
by step, by questioning whether a message is necessary to
achieve the business goal related to the process, and re-
move it if not. Needed messages are labeled according to
their semantic and, in any case, send and receive states
are removed or adapted in the affected behavior specifica-
tions. S-BPM-based modeling by restriction can help to
increase the model quality and decrease modeling time.

3.2. Validation and optimization

Before implementation, the process models need to
be checked for effectiveness and logical correctness. As
S-BPM models are executable, this cannot only be done
in traditional walkthroughs using print-outs, large wall
papers or projections, but also in IT-based role plays. A
model only needs to be deployed onto a webserver, and
then it can be tested by representatives of the subjects
involved in a distributed web application at different lo-
cations. This is the way that they can verify whether the
models’ do, send and receive actions and their sequence
really conforms to how work should be organized from
their subject’s perspective. Additionally, the availability
of the right data at the right time can be checked, e.g.,
if a subject needs to make a decision in a particular state
based on the data received by another subject. In case of
any necessity to modify a behavior, the participants of the
validation session can change the model on the fly and
instantly test the new version again. Such iterations take
place until all stakeholders have approved the model. This
way of validation again adds to a high level of acceptance
and quality of work procedure models. It also significantly
reduces the time for building and mutually adopting the
model, as compared to traditional approaches.
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Hence, subject-oriented validation and optimization
fosters integrating stakeholders semantically and organi-
zationally. In pair with the seamless roundtrip engineer-
ing, this increases the BPM lifecycle responsiveness, and
it can accelerate organizational learning.

3.3. Embedding into Organization and IT

The subjects in the S-BPM model are abstract be-
havior representations, which are executed by agents at
runtime (subject carriers). Concrete agents can be acting
elements like humans, robots, software and combina-
tions of those subjects suitable to embody. They need to
be assigned to the subjects in order to process instances
in daily operation (Embodying).

Organizational embedding means integrating the proc-
ess model into the existing structure by assigning organi-
zational units and/or single people. The assignment must
consider qualification and decision authority required for
implementing a behavior, and aim for an optimal match
with the know-how, skills and role or position of persons
to be assigned. The embedding defines who really gets in-
volved in process instances as initiator (which kind of in-
stance can I start?) and contributor (which instances do I
have to work on? = personal work list).

Embedding a model into the IT landscape refers to
transforming it into an IT-based workflow controlled by
a process engine, as well as to integrating other IT ap-
plications where needed. In the available S-BPM-based
software environments, a workflow can be created with-
out programming, due to the aforementioned precise
formal semantic of the notation.

IT systems or services can be integrated by assigning
them to subjects or calling them in respective behavior
states. In both cases, interfaces need to be implemented,
e.g., for messages exchange with such a subject carrier,
or for manipulating business objects managed by another
system. For instance, an SAP system could be integrated
by addressing its Business Application Programming In-
terface (BAPI). This would require some lines of code
provided in a so-called refinement in the respective be-
havior state, executed by the process engine at runtime.

With this way of embedding models into organization
and IT S-BPM consequently decouples models from
implementation. It results in a high level of flexibility
in assigning elements of the organizational structure
(people, organizational units) and IT to subjects: one
process model can be implemented using different or-
ganizational structures or agent environments (human
and/or IT), e.g., in different subsidiaries. In turn, those
environments can serve to implement various process



models. This makes S-BPM a promising candidate
for modeling and implementing Multi Agent Systems
(MAS) [9, 17].

The described implementation flexibility that S-BPM
enables with regard to organization and IT, as well as its
roundtrip properties, positively influences BPM life-
cycle responsiveness from the process implementation
point of view.

3.4. Execution and monitoring
Subject execution control by process engine

During execution, the subject carriers assigned in the
step of organizational and IT embedding (see Section
3.3) implement the behavior modeled for their subject.
If the execution is controlled by a workflow engine, they
are involved by this system according to the model when
an instance is being processed. The process engine also
provides the users with a list of processes they can start
instance of, because they are assigned to the starting sub-
ject according to the organizational embedding (e.g., in
a vacation request, usually possible for each employee).

The level of detail in the behavior specification defines
the degree of freedom the process engine grants the ac-
tor for accomplishing their tasks. This usually depends
on leadership style and governance in the organization.
For example, in a Management by Objectives environ-
ment (MBO), only the aim (what?) is specified, while
the stakeholders can choose their own ways to get there
(how?). In S-BPM this is possible by just defining the in-
teraction points and deliverables, and leave the remain-
ing parts of the behavior open to be specified in more de-
tail by the actors themselves (if necessary). This means
they can modify (optimize) their behavior, as long as the
interfaces to other subject are not affected.

Thus S-BPM can grant the stakeholders as much indi-
vidual freedom for designing and performing their work
as possible, while assuring coherence at the organiza-
tional level. High acceptance and responsiveness of the
BPM lifecycle can be expected as an outcome.

S-BPM Support for traditional and Business Activity
Monitoring [22, 23]

The subject-oriented BPM approach supports both
traditional monitoring and the complementing Business
Activity Monitoring (BAM) concept. The traditional
business process monitoring creates an ex-post view on
Process Performance Indicators (PPIs), such as cycle
time. It collects instance data from transactional systems
and event logs at runtime, stores it on an aggregated level
in a data warehouse, analyzes it on request or periodi-

cally, as well as reports and presents results (e.g., as-is
vs. to-be values of PPIs) to particular target groups (e.g.,
process owner). S-BPM based process engines, such as
Metasonic Flow, store all sorts of execution data, like
number of instances per time. or time stamps for start
and end of activities in their audit log (event log). This
data can be used for creating reports including

<> Runtime of currently executed and completed in-
stances and duration status displayed as traffic light
colors, depending on the time deviation of a maximum
value specified in the process model (see Fig. 4a).

<> Runtime of a currently executed instance (abso-
lute value compared with the average), chronological
sequence and runtime of single steps performed by the
subjects involved (see Fig. 4b).

<> Sequence of process steps of a currently executed in-
stance and time stamps for their completion (see Fig. 4c).

<> Number of instances created per period (e.g. week)
of a particular process, average, minimum and maxi-
mum processing time per subject and per process step
(activity) (see Fig. 4d).

BAM aims for measuring and analyzing metrics for
occurring instances in real- time or near real-time.
Based on the Complex Event Processing (CEP) con-
cepts, BAM provides timely insight into the running
processes, short-term signaling of deviations, and it can
trigger exception handling like modifying the course of
the current instance or starting another process.

[23] describe an integrated BAM/CEP architecture
and an approach to add BAM parameters like activity
duration or metric aggregation rules to S-BPM behavior
diagrams at build time.

Such BAM architecture can increase responsiveness
and assist to early recognizing problems in single in-
stances, as well as taking actions to avoid negative conse-
quences, like customers being dissatisfied and the prob-
ability of their cancelling orders.

S-BPM and Activity-based Costing [29]

S-BPM creates new opportunities for process control-
ling, due to providing both the functional and process-
oriented view within one system. It explicitly considers
the subjects and people assigned to them during organiza-
tional embedding. The multiplication of the time spent by
the subjects on their activities with the wages of concrete
subject carriers results in realistic process cost estimations
with regard to personnel. Subject carriers link to the or-
ganizational structure units they belong to. As cost centers
are assigned to those organizational units, process costs
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Fig. 4. Instance and process reports created
by S-BPM-based workflow engine

can be easily determined at the cost center level, provid-
ing valuable information for optimizing processes.

Modeling while Executing [10]

In Section 3.1 we presented modeling options applied
before runtime. The S-BPM-based ModelAsYouGo ap-
proach [15] also facilitates dynamic modeling, where ac-
tors record their communication and functional behav-
ior while executing a process instance. They can modify
a model for a single instance by adding subjects or tasks
not known at build time. If procedure patterns arise,

they can be used as input for formal models, following
the Design-by-Doing principle [14, 25] and closing the
roundtrip engineering cycle.

This is another facet of the S-BPM contribution to a
more responsive BPM lifecycle.

3.5. Open S-BPM Life Cycle [10]

In the previous sections, we discussed the potential that
S-BPM can unfold in single life cycle activities for improv-
ing organizational and social integration of stakeholders, as
well as BPM life cycle responsiveness. The latter refers to
the meta process of S-BPM, in which people can initiate,
drive and perform the activity bundles in several: actors ex-
ecute process instances and interact in order to create the
process result (product, service). Experts and facilitators
support them in S-BPM life cycle activities on demand.
Experts can bring in special domain know how, for exam-
ple, in IT, while facilitators guide the change process and
ensure its adoption within the organization. Governors take
care of the design and implementation of the BPM meta
process, which sets the frame for organizational develop-
ment. Cooperation of these roles along life cycle activities
helps to align stakeholder behavior and IT capabilitie,s in
order to achieve the business goals. Unlike traditional ap-
proaches, S-BPM not only facilitates linear but also non-
linear sequences of the activity bundles (see Fig. 5). The
reason for that lies in its capability for seamless roundtrip
engineering with executable models, contributing to stake-
holder-driven dynamics and agile organizational develop-
ment. Hence, we call the S-BPM life cycle ‘open’.

4. Conclusion

To conclude, we summarize the results of chapter 3
and then present some selective concepts for further de-
veloping of S-BPM.

4.1. S-BPM contributions
to meet current BPM challenges

In section 1.2, we explained the shortcomings of the tra-
ditional BPM, as well as the concepts to tackle them in or-
der to move to a more contemporary BPM (see Tab. I).
In Fig. 6, we seize these remedy concepts and assign them
to the major features S-BPM has to offer for implement-
ing them [10]. The figure also depicts the most important
benefits, which can arise from applying subject orientation.

4.2. Lines of further development

In the previous sections, we described S-BPM as a
people-centric BPM concept, which fosters a high
degree of organizational and semantic integration of
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Fig. 5. Linear and non-linear S-BPM-based organizational development

stakeholders and life cycle responsiveness, all add-
ing to increased agility of the organization. One of the
reasons is that the simple S-BPM notation facilitates
modeling interface types, such as those presented in
Section 3.1 and discussed in more detail in [7], very
well supporting the elicitation of process knowledge.
However, these interfaces differ in learning effort for
usage, possibility to further process the results and ac-
cessibility. For example, modeling software like Meta-
sonic Build requires user training and buying licenses.

In case users only model from time to time, this might
be a disadvantage. Tangible interfaces in form of mod-
eling tables or letter cases, like Metasonic Touch and
Buildbook, are easy to use, and their results can eas-
ily be brought to execution. Their availability might
be limited though, e.g. because of cost. Brown paper
modeling is easy and the equipment needed is available
in each office. The disadvantage here is that manual
transformation is required to prepare the model for ex-
ecution or later modification.

Considering these limitations, we were looking for a
modeling interface that would be available in nearly any
work place and allow using the models created with it for
direct execution by an IT system. This led to the idea of
using MS Excel for describing S-BPM models. It is avail-
able on nearly each office desk, besides, spreadsheet files
have a well-defined structure, which can further be proc-
essed by workflow tools. Subject interaction and behavior
can easily be described in S-BPM notation following sim-
ple rules. Fig. 7 depicts the subject communication of the
business trip example (compare with Fig. ). The subjects
are arranged in columns, and messages, in lines as com-
bined cells, indicating direction beside their name and
marking the receiver by higher/lower case.

In the subject behavior diagram, the columns contain
behavior states of the three types (S=Send, R=Receive,
I=Internal Function), while the combined cells in the
rows serve to express the state transitions. The employee’s

ORGANIZATIONAL INTEGRATION
Intensive stakeholder
participation (inclusion)

— All people speaking natural
language (even methodology/
technology illiterates)

— Actors can easily model, test
and improve their processes

— People in all roles can drive
organizational development

SEMANTIC INTEGRATION
+ Mutual understanding and
stakeholder empowerment
— Simple, ‘social’ notation (only a few
symbols, natural language-like)

— Non-tangible and tangible modeling
interfaces

— Executable model — single model
(business & IT) —» seamless
roundtrip engineering

+ Decentralized behavior modeling

and interface negotiation

LIFE CYCLE RESPONSIVENESS

+ Linear and non-linear, flexible
order of life cycle activities

+ Fast validation /
implementation as IT-based
workflow

+ Direct feedback during
execution can trigger short-
term changes/troubleshooting

+ From execution reality to the
model (ModelAsYouGo)

+ Change initiative from all roles

~ "

~~

BENEFITS

+ ..

+ Improved model quality, reduced complexity and coherent overall specification

4+ Minimal model-reality divide (‘what you model is what you get’) - stakeholder acceptance

+ Agile organizational development (short cycles, short time to execution, seamless roundtrip)
+ Stakeholder-driven organizational learning
+ Self-organization (maximal individual freedom and assured coherence)

+ Bottom-up, top-down and mixed process design (centrally/decentrally initiated)

Fig. 6. S-BPM contributions to meet current BPM challenges
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3|< BT Reject 2;;To manager: BT Request;>;;;
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5;;::Go on BT done;>;

Fig. 7. Subject interaction diagram defined with MS Excel | 7.7 00"

Fig. 9. CSV code of the subject behavior of ‘Employee’
behavior is visible in Fig. & (compare with Fig. 2left part).

The MS Excel tables describing a business process can

be exported to files in the ‘Comma-Separated Values ] Subject A )

(CSV)’ format. For the employee behavior, this results | SubjectC ¢ 17T Imput .

can be seen in Fig. 9. The line numbers were included . Cods for pool {m Subject B

to directly refer to the rows in the table, we replaced the . behavior .

commas with semicolons as separators. Subject K- Qe Subject = E
The CSV file contains all the information required for specife {mm Subject N

generating code for the subject-specific behavior. In or-
der to allow comprehensive process specifications, the
approach based on standard office tools needs to be ex-

tended. Further research should include concepts for aﬁ%ﬂgﬁl'gg%
input pool implementation and for incorporating the Subject
existing applications and data in form of business ob- specificr

jects. The overall structure of the code for implementing
a subject is given in Fig. 10.

Code generation out of the CSV format should con- Fig. 10. Code structure for subjects
sider emerging programming languages appropriate for
cloud computing. The Akka framework in combina-
tion with Scala (http://akka.io/) is a promising candi- | With that environment led to promising results and will
date because it covers a lot of S-BPM aspects e.g., actors | be continued. B

| ) | I 1
Fill in BT Resguest Send BT to Resguest manager - GoonBT End i End

and asynchronous message exchange. First experiments

0

1 | Fillin BT Resguest done | > |

2 : To manager: BT Resguest : > |

3 To Manager: Rejected i § § >
4 To Manager: Accepted > :

5 ! GoonBTdone ! > [

Fig. 8. Subject behavior diagram of the subject ‘Employee’ specified in MS Excel
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S-BPM KAK HOBbIil UMNYJIbC
B YIIPABJIEHUW BU3HEC-NPOLEECCAMU: 0b30P
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CybsexmHo-opueHmuposartoe ynpaenerue ousnec-npoveccamu (S-BPM) npedcmaensem coboii docmamo4yHo
HOBbLIl n00X00 K pabome ¢ paziuvHbIMU OU3HEC-NPOUeCCamu 8 OpPeaHU3auUsxX, Om aHausa 0o ux peaiusayull, ¢
UCNONB308AHUEM UHPOPMAUUOHHBIX MexXHOA02ul. JlanHbiil no0xo0 cgoKycuposan Ha Oelicmgyrouux cybsekmax
8 npoueccax (4eno06ex, NpocpammHoe obecnevenue, pooomvl U 0p.) U ux Oeilicmeusx 01 00CMUNCeHUS Uyeal,
nocmasaenoll neped npoueccom. OpueHmayus Ha paztuHHbIX CIMeHKX010epo8 U KOMMYHUKAUUYU Oeaaem OQHHbLiL
noodxod 6o1ee npeonoUMUmMenbHbIM O CPABHEHUIO C MPAOULUOHHBIMU CDEOCMEMU YNPABAeHUs OU3HeC-Npoyeccamu.
Dmo o0ssACHACMC OMCYMCMEUEM PA3IUMULL MeNCOY PeanbHbIMU NPOUECCamil U UX NpeocmasieHusmi (pazoeneHust
MeAHcOy MOOEbIO U PeaNbHOCIBIO), B03MONCHOCAMU YAYUUIECHUL HA OCHO8E NPEOAONCEHUI COMPYOHUKOE KOMNAHULL
(omcymcmeuem «nomepsiHHbIX UHHOBAUUL ), a MAKice OMHOCUMENbHO Obicmpoli adanmaueil OpeaHu3ayul U ee
HUT-ungppacmpykmypul Kk UsMeHAOUUMCS MPebOBAHUAM.

C yuemom npocmonvl ROHUMAHUS U UCHOAb308AHUS ONUCAMEAbHO20 NOOX00A HA OCHOBE CXeMbl €CINEeCMEEHHO20
a3bika «cybsekm-npeduxam-obsekm», S-BPM ucnoavzyem cemanmuueckyro U 0peaHU3AUUOHHYI0 UHMeSPAUUID
Ar00ell npu ONUCAHUU U npoekmuposanuu ousnec-npoyeccos. C Opyeoil cmoporsl, NOHAMHAS POPMANUB0BAHHAS
cemanmuyeckas Mooeab Ha (oHe epaguueckoeo npedcmaeneHus No3604s5em OpeaHu308amsv AGMOMAMUUECKOe
co30aHue npocpamMmHo20 Koda 045 BbINOAHeHUs NOMOKA padoyux npoyeccog «Ha asemy». Taxum obpazom,
CmeiKxXon0epsl Mo2ym cpazy Mecmuposams co30asaemvie MoOedu, a 3ameM UMEPAYUOHHO UX YAYHUIAMD,
dopabamvieas 00 NOAHOIL, NO UX MHEHUIO, 20MOBHOCIU K GbINOAHEHUIO U 3ANYCKY HA KoMIblomepe. Dmo eedem K
peanusayuu 08YCIMoPoHHE20 N00X00aA K NPOEKMUPOBAHUIO, NOHAMHO20 045 00eUXx CMOpoH — OU3HeCA U CReUUAAUCIO8
8 ob6aacmu UHMOPMAUUOHHBIX MEXHOAORULL, YMO 3HAYUMEAbHO YAYHUIAem OPeAHU3AUUOHHYIO COCIABASIOUYIO U
adanmueHocms nooxoda.

B cmamve npedcmasnenv 0cHo8Hble c80licmea U xapakmepucmuku nooxoda S-BPM u paccmampusaiomces

0COOEHHOCIU €20 GAUSHUS HA JCUSHEHHbII YUKA YAPAGAeHUs OUSHEC-NPOYECCaML, C YHemoM NOGbIUEHUs. CTEeNeHU
YHACMUSL PA3NUMHBIX CMEUKX0A0ep08 8 MOOCAUPOBAHUU U ONMUMUAUUU OUSHEC-NPOUECCO8.

KoueBbie ciioBa: ObICTPOTa, MOJIEIUPOBAHKE MPOLIECCOB, BHIITOJIHEHUE MPOLIECCOB, XKM3HEHHBIN LIMKJI OU3HEC-TTPOLIECCOB,
CyOBEKTHO-OPUEHTUPOBAHHOE YIIpaBIeHUe OU3HeC-TIpolieccaMu, CyObeKTHO-OpUEHTUPOBAHHOCTD.

IMuruposanme: Fleischmann A., Schmidt W. S-BPM as a new impetus in Business Process Management: A survey // Business
Informatics. 2015. No. 2 (32). P. 7-19.
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The object of this research paper is the way to organize an e-business based on the concept of smart things. In order

to achieve the objective of this work - the development of a business model for Social Web of Services - several tasks
were set and accomplished: existing concepts of the Internet of Things, the Internet of Service and the Web of Service
were described, defined and redefined, making clear the differences and similarities between them. After this, the
vision of the Social Web of Service concept is provided and several business models of service providers are reviewed
based on the mentioned concept. The business models are presented in graphical view according to the business models
representation methodology by Alexander Osterwalder. There is also a presentation of a new business model for a
Social Web of Service company. Tis model was developed according to the analysis of existing companies, their strength
points and ways of monetization, and main trends in this sphere. Moreover, some limitations of this model along with
possible future development areas for it are provided. The offered paper may be considered as a novelty due to the
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Introduction

ver the last decade, the Internet has changed
Odrastically: nowadays it is impossible to imag-

ine our life without it. People feel lost without a
smartphone or a tablet next to them, even small kids use
it widely and easily, for both entertainment and educa-
tional purposes. There are many predictions about pos-
sible ways of further development of the Internet, as well
as about the ways it can influence people.
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The changes described in this article occurred in
2008—2009, when the number of Internet connected
things exceeded the number of people on the Earth. Ac-
cording to Cisco Internet Business Solutions Group [1]
that was the «birth» of the Internet of Things (IoT), even
though the IoT concept first appeared in 1999, thanks
to the work at the Auto-ID Center in Massachusetts
Institute of Technology (MIT). Along with the Inter-
net of Things, researchers are talking about the Inter-
net of Services and the Web of Services. Even if these



terms look very similar, they have noticeable distinc-
tions, though they enhance, overlap and supplement the
original concept.

The main opportunity brought to people by the Inter-
net of Things is a wide range of methods and means for
humans to interact with the world. Besides being a new
way to interact with electronic devices, it is also a new
way to use any «things», beginning from your kettle or
lamp to your car, refrigerator, your «smart home» etc.
This 1oT approach could turn over the very idea of liv-
ing, the opportunities it offers could change our routine
life, making it look like the most daring fantastic stories.
Nowadays it is hard to imagine the whole picture of [oT
usage, but there are no doubts that it will transform each
area of human life.

As future changes are unavoidable, business wants to
make money on this. That’s why both famous and re-
spected companies and new start-ups pay so much atten-
tion to the research and development of new «things»,
applications and services. Smart watches, smart brace-
lets, smart shoes, smart homes and other «smart» things
are well-known and are in demand even now, and we
don’t know what kind of rush for such kind of technolo-
gies may arise in the future, when there will be 50 billion
devices connected to the Internet in 6 years, according
to Cisco’s predictions [1].

Companies use different business models in order to
monetize their services or sell their products, but the
most common ones are multi-sided platforms, free ap-
proach, and bait & hook model.

This research will analyze the business models of sev-
eral companies that provide services falling under the
Web of Services approach, in order to discover some
main trends in monetization and delivering the product
to the client. The main trends will be analyzed and im-
plemented in order to develop a business model for the
Social Web of Things.

1. Internet of Things, Internet of Service
and Web of Service concepts

Despite the apparent simplicity of the term «/nternet
of Things», it is rather difficult to give it a proper expla-
nation. However, the main aim is obvious: the Internet
of Things is created in order to facilitate the connec-
tion between the applications and services of the virtual
world, on one side, and the physical world of things, on
the other, for us to control and sense our environment in
a better and more efficient way.

With the great rise of interest to the IoT, more and
more researchers tend to give their own definition of

this term. Casagras [2], SAP [3] and EPoSS [4] define
this term in different ways, which can be considered as
three different approaches, distinguished by Atzori and
others [5] as «the semantic oriented vision, the Internet
oriented vision and the Things oriented vision», corre-
spondingly.

It is remarkable that each definition tries to give the
most detailed and rather technical information, even
touching the issues of security, standardization and
particular technologies, which should enable the proc-
ess of interchanging data. In our opinion, it is unjusti-
fied to some extent, because we are forced to reconsider
and redefine the term due to the ongoing modification
of technologies, approaches and standards. That is why
we prefer the following definition, which is more com-
mon but still reflecting the essence of the concept: the
Internet of Things is a term used to describe a situation
when everyday objects are connected to the Internet
and participating together using some services, while
conventional connected devices converge with smart
appliances.

The need of the services or, simply, applications,
which would regulate the automatic interaction between
smart things, is becoming the second biggest question.
That is why the term «Internet of Services» was born. The
phenomena of the IoS may concern different spheres
[6], however, in this research we would like to focus on
its connection with the IoT. The Internet of Services an-
swers the question of how we communicate and engage
with the Internet of Things. The 10T is stuffed with data:
every device spews out petabytes every day. No question
that all this flow of information must be understood and
analyzed. The IoS suggests that every connected sys-
tem has its own unique API, and the metadata collected
from a group of systems has APIs. It will simplify the
consumption of key information and events, the deci-
sion-making and management for all the services. The
Internet of Services will replace the API platforms, so
that a large amount of data produced by things can be
shared with the data consumers, i.e. apps, people or oth-
er «things».

The term «Web of Services» makes an accent on the
technical realization of the IoS. Such a web makes serv-
ices accessible to and processable for machines, having
a semantic architecture in common and following main
web principles, such as decentralization, modularity,
simplicity, addressability via URIs and being built for
machines.

The main problem of the WoS today is that there is no
clear definition of what constitutes a service at a concep-
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tual level. Therefore, there is no unified way to describe
a service semantically, though different approaches are
developed (OWL-S, WSMO, WDSL-S). Thus, as long
as there are many services available on the web, there is
no opportunity to find them automatically, without hu-
man intervention.

If the unified way to describe a service is applied, a
wide range of possible applications will be accessible,
such as:

4 Service discovery: a machine will be able to find a
service to solve a problem automatically, without con-
sulting a person;

4 Contracting and execution: a machine could choose
the best option among the available services in terms of
execution and contracting details, for example, the serv-
ice price or necessity frequency;

4 Billing or revenue sharing: a machine could be able
to make a best deal with the service provider on such
things as billing or revenue sharing for service usage;

4 Experience-based failure replacement: if the chosen
service falls short of the user’s expectations, a machine
would replace it with a better one. It can also rate the
service, making other machines know the quality of the
services used;

4 Service detalization: a machine could be able to
split a task into subtasks and find a service for each of
them. These services may be carried out simultaneously,
if it cuts the costs or is logically possible.

Having made the distinctions between terms IoT,
IoS and WoS clear, we would like to focus on the So-
cial Web of Services. There is no official definition of
this term, as there is no example of a successfully op-
erating social web of services. That is why we would
like to explain what we mean exactly by the term
SWoS.

As there is no formed Web of Services, which pro-
vides an opportunity to find and use available serv-
ices automatically, yet, there might be an opportuni-
ty to share services or the experience of using them
between people via a social network. That could be a
transition period between the IoS and the WoS, while
the researches are working on the semantic approach
to service description or any other solution to the ex-
isting problem.

In order to suggest a possible business model for a So-
cial Web of Services, we would like to explore the ex-
isting business models of service providers. In order to
locate the area of research, we will focus on the services
related to controlling smart things.
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2. Existent business models overview

Today almost all major IT companies are developing
smart things, so they offer applications to control them.
As corporations’ business models do not entirely depend
on this kind of services, we prefer to explore several star-
tups in more detail.

The first one to mention is SmartThings. This project
was successfully funded on Kickstarter in 2012, hav-
ing collected almost five times more than they had in-
tended, i.e. $ 1.2 million. Today they offer a whole range
of services. First and the most interesting for us is their
mobile application, which helps to control all the user’s
smart devices. It is free to download and allow the re-
mote control of smart devices in your home.

The Dashboard in the app lets the user see what is hap-
pening at their home, monitoring each device, configur-
ing the instructions for them and discovering new ways
of using them. On the Things screen, you can organize
your smart things into groups based on your own classifi-
cations. There is also an opportunity to «communicate»
with your smart home, which looks like you are sending
a message to it. This is the way you can customize differ-
ent actions to automatically happen, and receive notifi-
cations when something is actually happening.

As long as this application is free to download and use,
the company also has its own SmartThings Shop, which
offers a wide range of smart things: hubs, motion, pres-
ence and moisture sensors, power outlets, strobe alarms,
lighting controls, different types of door locks, and even
a relay fixture module and a shield for Arduino. It is fair
to notice that the cost of such devices is around $50,
which is quite affordable. The only exception are the
door locks, which are far more expensive — around $200.
Some of the available devices is produced by SmartTh-
ings itself, others are bought from external developers.

Another domain of services is SmartThings Solutions.
The company provides different suites for common con-
trol scenarios, such as:

<> Detect Leaks and Floods;

<> Keep Valuables Safe and Items Secure;

<> Automate Your Lights;

<> Know Who’s Home When You’re Not;

<> Turn Things On/Off When You Come & Go;
<> Keep Tracks of Kids and Elders;

<> Control Window ACs, Fans and More;

<> Lock and Unlock Your Door.

These solutions include a suite of necessary sensors
and a scenario of the application work. It is more prof-



itable to buy a canned solution than to get all sensors
separately and generate a scenario by yourself. For ex-
ample, a solution to detect leaks and floods includes two
moisture sensors and costs $99. At the same time, a sin-
gle sensor costs $54, so buying a package can save you
almost $10 and many efforts.

The company regularly conducts promotion cam-
paigns, providing discounts or special occasion Kits.
They also keep a blog where they share best practices
from their clients and describe new possible ways to in-
troduce their technologies into modern life.

As for customer support, they offer a quick guide to
their app, a troubleshooting service, forming the Smart-
Things Labs and SmartThings community of makers
and developers. The two last services are of the great-
est interest to us. Labs gives an experimental early ac-
cess to popular third-party devices and services that can
work together with SmartThings. That let us suppose
that they also make money on third parties’ devices pro-
motion and testing. As for developers, SmartThings pro-
vides an open API for those who want to integrate from
an external system, and in order to support off-the-shelf
devices, they already support Zigbee and A-Wave pro-

tocols. They also plan to support IP-connected devices
and cloud-connected devices. The SmartThings mobile
application includes an apps catalog of developed apps
services, such as Apple Store and similar. The SmartApp
programming language is a Domain Specific Language
based on the Groovy programming language, the speci-
fications of which are open, the company also provides a
range of tutorials and examples for the developers.

All provided information and some of our personal
assumptions let us define their business model. We will
use the Osterwalder canvas, as it is the most illustrative,
simple and understandable way to represent company’s
business model (Fig. I).

Unfortunately, SmartThings devices are available in
USA and Canada only, and are not easy to access world-
wide, which limits the growth possibilities.

Another startup aiming to provide an opportunity to
control smart devices is Revolv. It was founded in 2012
as Mobiplug, graduated from TechStart incubator and
received $2.7 million from Foundry Group (a venture
capital firm), having their first sales started in 2013.
They offer similar to SmartThings application to control
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Fig. 1. Proposed SmartThings business model
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devices, but there are several noticeable distinctions.

First of all, a user can simply create different scenar-
ios by themselves, without downloading any additional
applications. Moreover, Revolv utilizes the GeoSense
technology, so the user can «control his/her house auto-
matically based on their proximity to or from home, all
with their phone never leaving a pocket».

Secondly, the range of supported devices is wider: at
the moment of this research, they support Philips Hue
lights, Yale and Kwilkset locks, Sonos Hi-Fi speakers,
Belkin WeMo, Honeywell thermostats and Insteon sen-
sors. It means that such things as audio or temperature
control is available on Revolv but not on SmartThings,
though, for example, only the latter provide a moisture
sensor. There is no proof of their cooperation with smart
devices manufacturers, so they probably provide ac-
cessibility of third-party devices on their own. Unlike
SmartThings, the only thing produced by Revolv itself is
Revolv Hub ($299), which is used to interconnect all the
devices. All the smart things are supposed to be bought
by the user themselves on Amazon.com (all links to the
necessary products are provided).

Thirdly, probably because of the later launching, Re-
volv still does not have open API or developer’s guide,
though they are officially planning to make it available.
Their blog and customer support are not as convenient

and informative as that of SmartThings, but we suppose
it’s also due to the later market entry.

The most important Revolv technological difference
is that it uses other radio standards: Insteon, WiFi and
Z-Wave are available now, and Zigbee will be added this
year. Afterward, they intend to ship 900 MHz, 415 MHz
and 933 MHz. Remarkably, they guarantee lifetime sub-
scription, which enables GeoSense automation and re-
mote updates that allow Revolv’s seamless integration
with the products the user already owns for the lifetime
of the product.

Unfortunately, today Revolv operates with iOS only,
but they are planning to issue an Android version in Q2
2014. They also suggest that the users leave requests for
devices to be supported and assure that they take these
requests very seriously. Similarly to SmartThings, they
don’t ship or distribute their product to other countries
except for United States, because to enter a country,
they first have to complete the research and compliance
processes, as well as comply with the protocol certifica-
tion requirements for each country. As they have seven
radios, this would be a rather lengthy and complicated
process.

The business model for Revolv in the Osterwalder
canvas could be the following (Fig. 2):

The problem of unified control of all smart devices ex-
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Fig. 2. Proposed Revolv business model




ercised the minds of such giants as Microsoft, Cisco and
others, but their projects had little success.

Thus for today, the main limitation for new market
players is the range of supported devices and their avail-
ability. In order to sweep the market, it is crucially im-
portant to work with the most popular and affordable
smart devices. The greatest competition today is on the
US market, where there are several competitors and the
maximal share of iOS devices compared to other coun-
tries [7]. At the same time, in other countries, Samsung
has more power, because the availability of its competi-
tors’ devices is limited, while Samsung products are
readily available. However, there is still an opportunity
to beat the electronic giant with the type of supported
devices. While Samsung operates with its own applianc-
es, which are rather massive and expensive, it is possible
to enter the market with smaller, cheaper and simpler
devices, like the sensors and power outlets offered by
SmartThings and Revolv.

Samsung is a strong competitor, due to its brand
strength, service level and resources for development,
but the market of smart devices control application is
still unsaturated, which leaves an enter opportunity for
new players, both for the Russian market and for other
countries.

There are also several providers of communication to
any service via an encrypted P2P connection (Weaved)
[8] or different services for developers (Microsoft Home-
OS and others). However, the three described compa-
nies are the main pretenders for the unified method of
controlling smart devices.

3. Business model of Social Web of Services

The first presentation of the idea of Social Web of
Services belongs to the Russian startup called Thinger.
It took place in 2013, when its creators took part in Mi-
crosoft Imagine Cup 2013. They presented a prototype
of a web resource that gives a user centralized access to
their smart devices and allows them to create their own
interaction scenarios. Unfortunately, due to some finan-
cial problems, this service still hasn’t entered the mar-
ket, but the very idea of interaction between devices via
their own network seems to be very promising.

Unlike SmartThings or Revolv, this type of service is
not limited by home automation. The concept of Social
Web of Services supposes that things will have an oppor-
tunity to «communicate» with each other according to
specific scenarios, without human interaction. Smart-
Things and Revolv let the owner of things know when
something is wrong, for example, if a flood happens or a

door was opened unexpectedly, by sending them a noti-
fication. SWoS will do it another way: it will automati-
cally contact a maintenance service, or inform the po-
lice about breaking in. The applying is similar to the Web
of Service concept, but here the search of the necessary
service is not automated, the instructions should be cho-
sen by the user, i.e. the owner of smart things. One of
the creators of Thinger gives the following example of its
possible use: «When your car detects that you are almost
out of gas, it changes the route in your navigation system
so that it passes the nearest gas station.»

Our example of a possible business model for a com-
pany based on the SWoS concept is presented below.

The value proposition in this case is defined mostly by
the functions supported by the system. Let’s say that we
suggest a platform and an application for your smart-
phone, which lets you control your smart devices. While
the platform provides an opportunity to write different
scenarios, the app is a «light» version of the platform,
so you can just add or remove the scenarios you already
have. A user has an account in the Social Web of Services
and can connect their devices, each of which has its own
profile. Technically, this SWoS can be an expansion of
the existing social networks, such as Facebook or VKon-
takte, but we will consider it as a solitary web, so that we
can fully focus on the service it provides. At the same
time, there is a developing tool, which gives the user
an opportunity to create their own scenarios of inter-
action between the devices. While the users’ things has
their own profiles, they also has specific types as «smart-
phone», «kettle», «door», «lock», «car», «refrigerator»,
etc. so the scenarios are written not for particular things,
but for the specific type of things. This allows users and
developers to create common scenarios and share/sell
them on the SWoS Store.

This brings us to the next segment of our customers:
the developers. These people may be common users,
but they also are programmers. It is important to notice
that, although the SWoS offers an opportunity to create
scenarios with a simple intuitive interface, so that even
a non-programmer can use this option, it is limited to
basic functions and can include not more than X things
(the exact number of the things supported is not impor-
tant, we only need such a limitation to save an oppor-
tunity to sell «complex» scenarios, avoiding frightening
users away with the lack of available scenarios). Never-
theless, knowing JavaScript or any other programming
language supported by the SWoS, developers can create
more complex, high-level scenarios, which can involve
more things and services.
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Besides ordinary users and developers, there are two
other customer segments: things and service providers.
As a usual social network contains groups and official
pages, our SWoS contains Service and Provider pages.
In order to create such a page, a service provider or a de-
vice supplier should pay to the company, though in the
start-up period this access could be granted for free to
fill the platform. A Service Page (SP) is a so-called e-
shop of services. This means that, for example, a gas sta-
tion in the example above creates a page, which reflects
the services provided. They specify the type of gas they
sell, its price, their location and other necessary infor-
mation. They also may create their own scenario, which
enables cars to automatically book a place in the queue,
to add their location to the route or anything else if they
are going to fill in the car. A user can buy their scenario
(service) on the SWoS Store and enhance it with some
limitations, for example, the price level or the distance
so that this service would not work if the price is higher
than they want or they are farther than several kilom-
eters. SPs also aggregates service feedbacks, collects cus-
tomers’ comments, calculates the rate of the service and
can have a usage counter.

Things producers’ pages are similar to SPs, but they
also have an opportunity to sell things or share the access
to them. It might be difficult to imagine how the remote
access to a kettle, which might be situated abroad, could
be useful, but here is an example. Imagine that you don’t
have smart TV, but you want to record some particular
TV program. Therefore, you can use the remote smart
TV from the producer in order to get the record. Al-
ternatively, you want to try a new X-box game, but you
don’t have the console. Getting the remote access to
somebody’s X-box, you can play this game on your own
smart TV.

Sharing things is also one of the main features of the
SWoS concept. You can provide several levels of access
to your smart devices to your friends. For example, when
you don’t need some of your devices, your friend can use
them, or you can share the access to your alarm clock
with your colleague so that they could choose a ringtone
and time for it. The main distinction of such friendly
sharing from the Producer Page (PP) is that such sharing
is free, while producers can sell the access.

SWoS is a multi-sided platform and doesn’t have any
other channels but the Internet. It provides free access to
the platform and a free mobile app, but it makes mon-
ey on its cooperation with service providers and sup-
pliers. The creation of such pages is chargeable, and it
also takes a small commission fee on the paid sharing of
devices. Its SWoS Store also returns good interest from
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each purchase. Moreover, the impersonal statistical in-
formation about the smart things usage is sold to third
parties. SWoS can also sell target advertising places,
which provide additional income.

The key resources of SWoS are intellectual resourc-
es, such as the users’ personal information, databases,
development tools and other know-hows and IT tech-
nologies. The key activities of a SWoS- based company
should include the support of the platform and appli-
cations, as well as constant work with service providers
and things producers, i.e. verifying them and controlling
their activity in order to protect the users from illegal
content and other violations.

The cost structure mainly includes the expenses on the
platform and apps support, along with employees’ sala-
ries and agreements with suppliers’ costs. The latter arise
when the SWoS begins to support third-party devices,
which do not have open APIs, so that it is necessary to
make an agreement with the smart thing’s producer, in
order to include their devices in our supported devices list.

The business model of SWoS in terms of the Osterwal-
der canvas looks like this (Fig. 3):

Conclusions

Thus, the developed business model of Social Web of
Services combines the idea of common social web and
usual service selling, increasing the quantity of revenue
streams and enhancing the usual ways of controlling
smart devices. It may be the transition way to the full
Web of Services, and it can increase human’s way of liv-
ing by creating a «<smarter world».

This concept also has several predictable problems
concerning its protectability, privacy and legitimacy. We
are sure that the question of system’s hacking resistance
should be the first issue to solve before launching the
platform. It is important to convince people that their
private information will not be transmitted to other par-
ties, and no one will have access to their devices without
their permission. It is important to have an army of your
own employees, whose only responsibility would be to
monitor the system’s security. There also may be some
technical way on the user’s side to protect themselves
from the attack, for example, there might be additional
updatable passwords or additional profile connections to
the user’s data, in order to restrict access from suspicious
locations etc.

Another possible problem that could concern the SPs
and PPs is illegal content or fake providers. This should
be resolved with legal agreements with providers when
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Fig. 3. Proposed Social Web of Services business model

creating the page, as well as special monitoring of their
activity, so that you can share your risks.

countries should be separated, in order to protect users
from different restrictions of the local government.

The ownership of such kind of service could also con-
stitute a problem. That is why we recommend the own-
ership be shared not only with private companies, but
also with government officials, and perhaps, while the

In conclusion, we would like to say that we believe that
such kind of service can be implemented in our lives in the
nearest future, as soon as smart devices become more ac-
cessible and service providers, more digitalized, so it can

service is international, its localizations in different | mark the beginning of the next Internet revolution. m
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persistent memory. This paper focuses on XOQL (XML Object Query Language) - an object query language that uses
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This paper suggests a feasible option to present basic syntactic constructions of object query language in the form of
XML-documents. Prior to syntax design the optimality criteria have been formulated (these are described in detail in
this paper). Query language syntax extensions are outlined in addition to basic ones, as well as extension approaches
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1. Introduction

xtensible Markup Language (XML) is used to
Erepresent semi-structured data, i.e. informa-

tion, which structure is unknown or is antici-
pated to face profound future changes [1]. Due to its
flexibility, visibility and existence of a large number of
supporting technologies this language is utilized in dif-
ferent parts of a corporate information system (in serv-
er database, client application, server applications).
One of tasks requiring retention of information, which
structure is unknown in advance, is a task to present
syntax of a data query language (QL) (for example,
SQL, OQL, LINQ, etc.). Implementation of these QL
as XML-documents will enable to unify the data ma-
nipulation process, which in this case does not depend
on any specified data source (file system, RDBMS,
OODBMS, etc.).

The suggested syntax may be used at the transport level
to transmit queries between levels and tiers in a complex
information system. To generate queries and to perform
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syntax parsing one may use third-party libraries, which
are available on target client or server platform.

Classic implementation of a syntax representation of
a query language in a software application is in the form
of text strings containing key words [2], pertaining to re-
spective grammar. In doing so, full implementation of
such QL entails (according to the author) the following
disadvantages:

1. The necessity to carry out a comprehensive seman-
tic analysis for syntax by itself. Interdemand to develop
strings handling classes, which will check a particular
query for grammar and syntax to build a tree for added
tokens of a query language.

2. The necessity to build a class hierarchy to generate
a query construction. Modern applications are designed
on object-oriented programming languages (OOPL)
and manipulate instances of classes, calling their meth-
ods and assigning attribute values. It is best to use the
generation of a query by creating a class instance (ob-
ject) of syntax constructions.



Using XML to present a query language syntax would
allow to avoid the above listed disadvantages and inde-
pendent language from specific DBMS used to store in-
formation.

The plurality of XML analyzers and parsers for client
and server applications enables to simplify the process of
syntactic and semantic analysis. These parsers have an
object model to generate programmatically the structure
of XML documents, which constitute an object query in
this case.

2. Related papers
and technologies

All existing literature can be divided into three major
categories:
1. Papers, which describe implementation of query lan-
guages in object-relational mapping (ORM) tools;
2. Articles, which deal with domain-specific query lan-
guage, research in certain data domains;
3. Publications, which specify ways of using XML-docu-
ments in certain syntax constructions of query languages.

Each of these categories is described in detail in the
following subsections.

2.1. Query languages,
implemented in ORM-tools

Currently object-relational mapping (ORM) tools
have been increasingly used in information system de-
sign to implement an object system in relational DBMS.
Every ORM-tool implements its own object query lan-
guage dialect. For example, Hibernate software product
supports HQL and incorporates a rich class object mod-
el designed to generate a query [14].

HQL-query is recorded in the <query> tag in the
CDATA section, and its structure is similar to SQL. It
does not use the possibility of organizing a hierarchy of
nodes for a clearer presentation of a structure and syntax
of an object query, i.e. HQL developers have resorted to
classical implementation, as described above, involving
a syntax analysis and verification of certain strings of de-
fined grammar; a built-in hierarchy of classes has been
developed as well to support a query generation.

Enterprise JavaBeans (EJB), a technology that can be
regarded as ORM-tool implemented on Java language,
supports EJB-QL query language that enables various
manipulations with objects (to select, to insert, to up-
date, to delete, etc.) [12]. It is possible to write EJB-QL-
query in a configuration file (in the descriptor deploy-
ment) that is a XML-document.

A query that uses only one <ejb-ql> tag consists of
strings of SQL-like QL. Therefore, it suffers from the
above listed drawbacks.

2.2. Domain-specific
query languages

Query language design issues are discussed in theo-
retical papers dealing with object-relational mapping
patterns. Article [13] describes QL implementation
that enables to select class instances from a RDBMD-
based object system, and a query can be built based
on a XML-schema published in the above mentioned
paper.

This implementation makes it possible to extract main
temporal data, and it is used in a specific data domain
(medical IS). Therefore, the language is not orthogonal
to the data domain and cannot be used as the main in-
formation system in a different profile.

It is possible to include a specific language — CAML
(Collaborative Application Markup Language) into this
category of papers; it is presented in [21-22] and em-
ploys Windows SharePoint Services that supports a sin-
gle cross-enterprise electronic workflow.

To extract data the <Query> tag is used; the <Where>
inner node enables to create complex expressions with
a combination of comparison and logical operations. In
each comparison operation the <FieldRef> tag is uti-
lized to indicate links in a field, and the <Value> node
presents a comparable value. Note that the <Value>
node can contain either a constant or a field name. In
this complex arithmetic expression a similar text string
should be specified. More correctly, this needs to be
done with nested tags, thus providing an opportunity to
describe complex expressions.

Let’s consider another domain-specific markup lan-
guage. KDDML (KDD Markup Language) is used as
an intermediate language to extract information through
knowledge discovery CISs. [23-24].

To formulate a query the <KDD_QUERY> root tag
is used; it enables to identify a query unambiguously by
using a name specified in the «<name» attribute. Then,
this query can be executed using a name in the <CALL _
QUERY?> tag. To determine a structure of decision trees
generated for data analysis and extraction the <TREE _
MINER> XML-element is utilized. The xml_dest at-
tribute specifies a location, where output data will be
saved. Therefore, this language can only be used in
knowledge-based decision support systems. Substantive
findings of the literature review suggest that a domain-
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specific query language cannot be used as a uniform data
query language.

2.3. Methods for presentation
of certain syntactic constructions
of query languages as XML

Papers within this category most closely correspond
to tasks addressed in this article, because these offer a
unified approach to certain syntactic constructions of
QL. This problem has been solved in XSQL [20], where
a markup language has been designed to describe SQL-
query structures.

The root element is the <xsql> tag, containing one or
more queries that are described in the <query> tag. First
of all, we are interested in a set of tags, which are used
to extract data, therefore, let’s consider the <select>
child nodes tag. The <table_column> node indicates a
field name (<column>) and a corresponding table name
(<table>). XSQL doesn’t offer any simple way to specify
columns to be extracted and to set alias for a field. To
specify conditions for data filtering the <conditional>
tag is used that contains predicates in the form of string
expressions.

To create complex queries and queries with parame-
ters the <statement> tag that contains the SQL-query is
utilized. This approach to query description suffers from
the above mentioned disadvantages relating to ORM-
tools (Sec. 2.1).

Unfortunately, at present the XSQL project is no
longer being developed and now only dtd-description
of some constructions is available, that is clearly not
enough to describe queries for a real-world application.

Another approach developed for submission to logical
conditions for SQL language filter (for submission of de-
sign directives) is described in [25] that deals with SIML
(Software Integration Markup Language).

SIML uses the <sql> tag that specifies a list of fields
and tables, which information must be selected to be
written as a SQL-string. This approach has the above
listed disadvantages.

Use the <filters> child XML-node that contains con-
ditions for data filtering. Each individual comparison
condition is created by the <query> tag: a field name is
specified in the <field> tag, and a value is indicated in
the <value> tag.

Basically, [25] describes equality comparison opera-
tions only. Construction of predicates, containing com-
plex logical expressions with multiple operations, is not
covered in the above mentioned paper. Also, an idea of
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two opposite approaches to description of selected fields
(as a string SQL-query) and filtering conditions (as a set
of nested tags) constitutes a serious disadvantage, that
manifests itself in the impossibility of writing a query
for data extraction from a number of tables and imple-
mentation of join — operations. These deficiencies have
resulted from the fact that SIML had been designed as
a language aimed to integrate data stored in different
sources, and not as a QL.

A study, where SQL syntax presentation principles
have been elaborated most comprehensively, refers to
ZsqIML project (Zenark’s XML for SQL) [26].

Though ZsqIML offers a number of advantages (like
all other languages, outlined earlier in this section, in-
volving nested SQL constructs), it has a huge drawback:
it is intended for submissions to SQL syntax that lacks
many object extensions and is used often to develop ob-
ject-oriented applications.

Summarizing the review of all three categories of pa-
pers, one could argue that each of the considered ap-
proaches (and tools) has a number of disadvantages. The
following sections of this paper describe an implement-
ed query language syntax that lacks the above mentioned
weaknesses.

3. Implementation
of XOQL query language

Modern corporate information systems (CIS) are de-
signed by employing the object-oriented paradigm. To
develop an objective data domain model software appli-
cation that enables to save business object to persistent
memory the following approaches are used often:

1. The use of an object-oriented DBMS for data
storage. The functional capabilities of object-oriented
DBMS:s are specified in ODMG 3.0 Standard [16-17].

2. Implementation of application’s business logic in
object-relational DBMS. Object extensions of relational
DBMSs are regulated by SQL:2003 Standard [10].

3. Implementation of an object system in relational
DBMS environment (object relational mapping, ORM)
[13, 15].

Every tool that implements one of these approaches
provides the developer with a specified query language.
In author’s opinion, the most developed one is the ob-
ject query language (OQL, Object Query Language).
Its latest specification is presented in «The Object Data
Standard: ODMG 3.0» [16]. At the same time, each
manufacturer of an object-oriented DBMS (OOD-
BMS) supports a subset of language constructions (their
own dialect) [17].



3.1. Optimality criteria to be implemented
in a query language

The main advantage of XML is the availability of a
large number of interrelated technologies that define and
control the syntax (semantic) structure of an application
(language), which creation doesn’t necessitate any par-
tial parsing, as this case implies a performed parser [3].
Modern OO-languages include a class library and XML
parser [3-6]. In addition, the latest versions of popular
DBMS, such as Oracle, MS SQL Server and DB2, sup-
port embedded data XML type that is currently included
in SQL 2003 standard [7-10].

To define valid structures of QL to be followed by a
syntax analysis (in our case — parsing) various technolo-
gies can be used, for example, by creating DTD-defi-
nitions or by involving XSD-(XDR-) schemes. If this
is not enough, a syntactic (and semantic) analysis can
be performed by using queries in XQuery language that
enables to return individual elements (nodes) of a XML-
document [11].

To build a semantic structure in XOQL optimality
criteria need to be formulated, and these should corre-
spond to QL implementation (OCQL):

1. Independence of a data domain pertaining to a de-
veloped software application. This will enable to unify
QL and to apply it in any information system. There-
fore, it is necessary to identify the structure of common
query language XML-nodes with such names as <Se-
lect>, <From>, <Where>, etc, as its name indicates
that selected tags are not relevant to data domain, but
describes various elements of QL.

2. A clear structure of a query, implemented with a
set of nested XML-nodes. Nested XML-nodes are of-
ten used to ensure the most accurate display, in particu-
larly, in the hierarchy of QL commands. For example,
the <Where> element should be inside the <Select> el-
ement, as it indicates a data filtering condition and de-
termines the Select type of a request (data extraction).
Correctness of embedded XML-nodes can be checked
during query parsing by employing dependent technolo-
gies, as described above.

3. The possibility to extend query language syntax by
introducing new constructs using nodes and attributes.
Because a query structure does not depend on a data
source (OCQLA4), the addition of any new tags (and at-
tributes) does not affect applications that use older ver-
sions of the syntax, i.e. expansion will occur in accord-
ance with the backward compatibility principles. Since a
query is executed on a data source (e.g., RDBMS), pro-
cedures need to be developed to transform a XML-spe-

cific query into QL that is supported by a source. When
adding a new element representing specific query lan-
guage syntax a target DBMS requires adjustment proce-
dures for transformation.

4. Availability of basic syntactic constructions, which
are presented in Object Query Language (OQL). Key
features of the object query language include: 1) a path
expression to describe complex relationships between
classes, and 2) possibility to extract as a part of a projec-
tion not only an atomic value from an attribute class, but
whole objects (class instance). Its implementation (and
a backlog) will provide a developer with a functional IS
offering ample opportunities to select, update and de-
lete data, similar to modern QL implemented in many
popular OODBMS, ORM-tools and in distributed ob-
ject applications.

5. Independence from any data source, data mod-
el and application architecture. Despite the fact that a
query language should support syntactic constructions
of an object query language (OQL), the same query can
be used to manipulate (to select, to update, to delete)
information physically stored in different data sources
(OODBMS, ORM-tools, ORDBMS, etc.). For each
data source the transformation procedure developed in
the dialect supports QL. Given the magnitude of today’s
ERP, and the fact that client applications can simulta-
neously work with multiple DBMS, implementation of
the above listed criteria will enable to reduce the cost of
developed applications operating in heterogeneous en-
vironments. The language syntax does not depend on
architecture of applications, and transformation in QL
supported data source can be performed at any tier (lay-
er) of a software application.

3.2. XOQL language syntax
constructions

In order to determine allowable syntax semantics QL
describes XML-schema (Fig. I). The<XOQL> tag is
rooted in any XOQL-query; it has an attribute version,
designed to describe a version of a query language. The
value of this attribute is analyzing of a program that car-
ries out transformation of XOQL-query into QL sup-
ported by a target DBMS. This technique offers organ-
ized support for backward compatibility, which allows
applications to deal with different versions of the lan-
guage. The <Select> child element indicates that a que-
ry selects information from the repository. Since other
types of queries (inserting, deletion and modification)
are not considered in this paper, the relevant syntactic
structure (presented by XML-tags) is absent in Fig. 1.
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Fig. 1. XML-schema that describes basic syntactic constructions of XOQL

Inside the <Select> element the <SelectOptions>
optional tag may be used to indicate various options af-
fecting the data selection. For example, using the <To-
pRowCount> child node one can restrict the output set
of'the first N objects, where N is a positive integer. Com-
position and structure of available options depend on a
query language supported by a target database, used as
an information repository for application development.

To describe elements of a projection of a returned data
set the <Selectltems> tag is used. Each element is de-
fined in the <Selectltem> XML-node and may contain
an alias (specified as the Alias attribute value) under
which it will be returned to a client application, i.e. the
Alias attribute is utilized as an equivalent to directives
«as» in data selection (using the «select» operator) in
SQL.

To extract objects as items of a projection the <In-
stanceAlias> tag is applied, it contains a collection of de-

clared alias accessible through the <FromlItem> node. To
select data the <Attribute> tag is used. If an attribute is
represented by an atomic literal data type (string, integer,
the number of fixed-point, etc.) and is uniquely deter-
mined by its affiliation to any type of element collections,
it is sufficient to indicate only its name (as the value of a
XML-element). If the name of an attribute disallows to
unambiguously determine an element type in a collection,
that happens, when there are several attributes with iden-
tical names in one scope (of a variable), the <InstanceAli-
as> tag is employed to specify a desired alias collection. In
this case the «attribute» name of a class is defined as the
value of the <AttributeName> XML-element.

To extract an attribute value to describe an aggregated
class of a written path expression the alternative nested
tags (<Attribute> and <ReferenceJoin>) are used.

If a value to be selected must be assigned to any specif-
ic class (type) (in order to select an instance of a derived
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class by referring to a basic class), its name need to be
inserted as the value of the <SelfClass> node.

The <From> tag allows to specify various collections
(using <Fromltem> nested nodes) in the Cartesian
product that constitutes a source for data extraction. A
collection can serve as an extent containing objects of a
specified class and class description by using a path ex-
pression from a track before an assigned collection. In
the first case, the <Class> tag, containing the name of a
classisused to return objects, and in the second case, the
<InstanceAlias> XML-node, containing the name of a
alias assigned earlier for a particular collection, or the
<Attribute> item, extracting an attribute type (class), is
used. The «Alias» attribute is utilized to specify alias col-
lections for subsequent references to value setting in the
<InstanceAlias> tag.

gelect c.lame 3= Companylames,
o Phone
,c.Legsliddress
Erom Company c, c.Llegaliddress =
where z2.City="WHoscow"

To describe a logical predicate that imposes conditions
for data extraction filtration the <Where> tag is used.
The figure shows that a logical operation (and, or, not,
xor), and comparison operations (> =, <, etc.) can be
specified in this tag.

In view of what is stated in the foregoing it appears
that XOQL does meet all optimality criteria formulated
for the query language in sect. 3.1.

3.3. Test example:
XOQL-query

Let’s consider some XOQL-queries, which clearly
demonstrate the underlying principles of object queries
representation through XML. It is assumed that data is
extracted from a test object model.

<?xml wersion="1.0" encoding="UTF-8"7>
<HOOL xmlnsxsi="http:,  fwwe.wd _org/ 2001,/ ML Schema—
instance" xsi:nolamespsceSchemalocstion="H0JL xsd">
<Select>
<SelectItems>

<SelectTtem Aliss="Companyllame">

=httributer

<Instancelliss>cd/ Instanceldl ias>
<httributelame>Name< /At tributellames>

< fAttribute>

</ BelectItems>
<SelectItem>

<httribute>

<Instancehlissy»cd/ Instancedd iss>
<httributelamerPFhone</Attributellame >

</Attribute>

</ 8electTtem>
<Select Item>

<Ettribute>

<Instancelliss>cd/ Instancel]l ias>
<ittributelamer>Legal 2ddress< fAttributellame>

=<fAttributes

</ 8electItem>
</ SelectItems>
<From>
<FromItem Aliss="c"*

<Class>Company< /Class>

</ Fromltems
<FromItem Aliss="a"»

<httribute>

<«Instancelliss>cd/ Instanceld]l ias>
<ittributeNamer>Legal 2ddress< fAttr ibutellame>

<fAttribute>

</ Froml tem>
</ From>
<fheres

<Egual>

<httribute>

<Instancehliasr»a</ Instancedl izs>
<ittributelames»City< /Attributelames

</Attributer
<Con=tVa lue*oscows/ ConstValue >

=/ Egqual®
</ Where>
</B8elect>

</ H00L>

Fig. 2. Object query that has extracted information about companies registered in Moscow: QQL — at the left, XOQL — at the right
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Let’s consider a complex example (Fig. 2) of an XO-
QL-query involving extraction of name, contact phone
number and registered office address of a Moscow
company.

The «from» operator (the <FromlItem> tag) indicates
that data selection has been performed from two collec-
tions (extents), containing instances of the Company
and Address classes, respectively. Aliases are assigned to
extents («c» and «a», respectively), for which the «Alias»
attribute has been used. Then the new name is used in
the <InstanceAlias> tag with the declaration of the pro-
jection item of the resulting data set (the <Select> tag),
and with reference to the previously announced collec-
tion of the <Fromltem> XML-node. Fig. 2 (at the right)
demonstrates the «CompanyName» indication alias
a for projection item under which it will be presented
in the resulting dataset that is realized by assigning the
«Alias» value attribute (the <Selectltem> tag).

A predicate that imposes restrictions on the result-
ing projection (to choose only organizations registered
in Moscow) is specified by using the <Where> tag that
contains a combination of logical, arithmetic and com-
parison operations. For comparison purposes, the «City»
value attribute of the «CompanyAddress» class on equal-
ity constantly applies the <Equal> tag, where there are

two nested nodes (<Attribute>, <ConstValue>) used to
submit the name attribute and the «Moscow» constant,
respectively.

These examples of XOQL-queries demonstrate the
wide possibilities of developed QL and the use of syntac-
tic structures, presented in the form of XML-tags and
attributes.

Note that the resulting XOQL-query is more cumber-
some than the original one and contains more than 40
lines of XML markup. However, the use of third-party
libraries and parsers eases generation of such queries.

4. Conclusion and future research

Further research should concentrate on expansion of
the proposed additional syntax constructions used for
data selection (order by, group by, having, etc.) and de-
scription of directives to add new data (the insert opera-
tor), edit (the update operator) and remove (the delete
operator) to existing data. In addition, syntactic con-
structions are needed to describe nested subqueries.
Also, it is imperative to develop and to implement an
algorithm to transform XOQL-queries into a certain
dialect of a query language (e.g., SQL), supported by a
specific DBMS. m
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X0QL: OBBEKTHbIA A3bIK 3ANPOCOB

ILI1. OJIEUHHK

KaHoudam mexHu4ecKux Hayk, CUCIEMHbII apXumeKmop nPo2PpammHo20 obecneuenus,
OAO «Acmon»; doyenm, Illaxmunckuit uncmumym (¢uauan), FOxcuo-Poccuiickuii
eocydapcmeenHblii noaumexruveckuii ynueepcumem (HIIH) um. M. U. Ilnamosa

Aodpec: 346500, Pocmosckas obnracme, . Illaxmut, na. Jlenuna, 0. 1
E-mail: xsl@list.ru

Cospemennvie KopnopamugHsie ungopmayuonnsie cucmemst (KHUC) pazpabamoeigaromes ¢ npumeHeHuem
00BeKMHO-0PUEHMUPOBAHHOI NApaduemvl U NPOCKMUPYIOMCA 6 NOHAMUAX 006eKMHO-0PUEHMUPOBAHHOZ0
duzaiina. Imom noodxo0 4acmo NPUMEHAOM KAK NpU peasu3auuu KAUeHMCK020 NPUAONCeHUs, MaK u npu
CO30aHUU CepeepHOe0 YPOBHs, pedru3oeanHozo 6 cpede yeneeoii CYBJI. I[lpumenenue npunyuna npedmemHo-
OPUEHMUPOBAHHO20 NPOEKMUPOBAHUS NPU PA3PAOOMKeE NPOSPAMMHO20 00eCneUeHUs NO360A5em 0PeaHU308aMb
npouecc coxpauerusi 006eKmos U3 OnepamueHol 8 004208peMenHyi0 namsamo. JlanHas cmamos NOCEAUEHA
onucanuto sizvika XOQL (XML Object Query Language), komopbiii npedcmaeasem co6oii 00seKmHblil A3blK
3anpocos u 045 ONUCAHUs cuhmakcuca ucnoavzyem XML. B cmamuve nposeden enybokuil u 6cecmopoHHULL aHANU3
umerouuxcs. pabom. Obuaue 604bUIO20 KOAUHECBA NPUMEPOE NO360/5em NPOOeMOHCIPUPOBAMb PA3AUYHBIE
UMEIOWUECs Ha Ce200HAUWHULL OeHb SA3bIKU.

B pabome npedcmasnren 00uH U3 803MOJNCHBIX 6APUAHMOE NPeOCMaBAeHUs 0a308biX CUHMAKCUHECKUX
KOHCMPYKYUll 00seKmHoe0 A3blKa 3anpocog 6 eude XML-dokymernmos. Ileped npoekmuposanuem cunmakcuca
OblAU 8bl0eneHbl Kpumepuu onmumMalbHOCMU, Komopble noopobHo onucatwl 6 pabome. Kpome 6a308bix, ONUCAHYL
CUHmMaKcU4ecKue pacuupenus s3vlka 3anpocoé U chocoObl pacuiupeHruss CoOCMEEeHHbIMU KOHCMPYKUUIMU.
Ilpedcmasnena cmpykmypa peanu308aHH020 ONMUMAABLHOO SI3bIKA C ORUCAHUEM mMe208, ampuoymos u
donycmumbix 3HA4eHULL.

B KOHUe cmambu npe@cmaeﬂeﬂo MHONCECMB0 NPpUMEPO8 pA3AUHHbIX 81006 3anpocos, 4acmo eCmpe1arouuxca
Ha npaKkmuke.
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PA3BUTUE KJIACCUDUKALIUU
KIMHUYECKUX QUATHO30B B MEQULIMHCKUX
UHOOPMALWNOHHBIX CUCTEMAX

A. A. HE3HAHOB

KaHOudam mexHuuecKux Hayxk, 0oueHm denapmamenma aHaliu3a OaHHbIX

U UCKYCCMBEHHO020 UHMeANeKmA, aKyabmem KOMNbIOMEPHbIX HAYK,

Hayuonanwnoiii uccnedosamenvckuil ynugepcumem «Boicuwias wikona s3KoHoMuku» ;
3a6edyrouutl UHGOPMAYUOHHO-aHarumu1eckum omaoenom, PedepanvHoe 2ocydapcmeenHoe
bro0xcemuoe yupexcoerue «DedepanvHolil HAYYHO-KAUHUMECKUL YEHMD

0emcKoll eemMamonoeuil, OHK0A02UU U UMMYHOA02UU umeHu Imumpus Poeauesa»
Munucmepcmea 30pasooxpanenus: Poccuiickoii Pedepayuu

Adpec: 101000, e. Mockea, ya. Macnuykas, 0. 20
E-mail: aneznanov@hse.ru

F0.B. CTAPUYKOBA

KaHoudam mexHu4ecKkux HayK, 3a6e0youjuil omoeiom mamemamu4eckKux
Memo0o06 u unpopmayuouHsix mexronoeuii, Pedeparvroe cocydapcmeentoe
Or00xcemuoe yupexcoerue «DedepanvHulil HAYUHO-KAUHUHECKUL YeHMP 0emcKoll
eemMamonoeuu, OHK0A02UU U UMMYHoA0euu umenu JImumpus Poeauesa»
Munucmepcmea 30pasooxpanenus Poccuiickoit Dedepayuu

Aodpec: 117997, e. Mockea, yr. Camopor Mawena, 0. 1
FE-mail: julia.starichkova@fnkc.ru

Meduyurckue urngopmayuorHble cucmembl A6AAHMCA OMOEAbHbIM KAACCOM KOPNOPAMUBHBIX UHPOPMAUUOHHBIX
cucmem, CHEYUANbHO  pa3pabamouléaeMbix 045  nosvlutenuss  dggexmusHocmu  30pasooxpanenus. Llens

6HeOpeHUs. MeOUUUHCKUX UHGDOPMAUUOHHBIX CUCIEM 6 KAUHUMECKUX UeHMpPax — KOMNAEKCHOe pelieHue 3a0ay
UHGOPMAYUOHHORO CONPOBONICOEHUST OKA3AHUS MEOULUHCKUX Ycaye, ¢ aKUeHMOM Ha ¢hopmanuzayuro OusHec-
npoueccos 6 004acmu OKA3aHUS MEeOULUHCKOU NOMOuwil, cOOp U HadedcHoe XpaHeHue NePCOHANbHbIX OAHHBIX
nayueHmos, onmumanvHole UHmMepgheiicHble peuleHUss 04 MeOULUHCK020 NePCoHand, y4em AeKapCMEeHHbIX
npenapamos u pacxoorvix mamepuanos. OCHo8Hble poau noab308amenel MeOUUUHCKOL UHGBOPMAUUOHHOU CUCEMbl —
DYK080OUmeny KAUHU4eCKux noopasdeieHuil, eépavu u meduuuHcKkue cecmpvl. B cmamwve paccmampueaemcs
Komnaekc npobaem pabomot ¢ KAUHUYECKUMU OUASHO3aMU 68 MEOULUHCKUX UHOPMAUUOHHBIX CUCEMAX, 8KAOUAS
gopmanuzayuro, s¢ppexmusHocmb 3anonHeHUs, NPOBEPKY KOPPEKMHOCIU U NOAHOMbL PACUUUPEHHbIX OUACH0308, 4
makice NOCAOYIOWULL AHAAU3 KAUHUHECKUX OGHHBIX C GKUCHINOM HA 0MOeAbHbIX NPUSHAKAX OUACHO3A.

Tpaduyuonno duaenoz npedcmaensem coOOU HeCMPYKMYPUPOBAHHDIIL MEKCI HA eCMeCmEeHHOM S3blke C
OMOeNbHbIM NPUCBAUBAHUEM eMY K000 MeXCOYHAPOOHOU Kaaccugukayuu 0one3neil uau opyeux yHUBepCaabHbix
Kaaccupuxkamopos. s 3moeo mekcma cywecmeyiom CmaHoapmvl U NpaeuAd 3aN0AHEeHUs U U3MEHEeHU,
HO OHU NpAKmMu4ecKu He QOpManu308anbl 8 MEOUYUHCKUX UHHOPMAUUOHHBIX CUCMEMAX, MO U NPUGOOUm K
sviutenepeuucaenvim npoonemam. Iposeden cpasnumenvibiii ananu3s kraccuguxauuii International Classification of
Diseases, Mexcdynapoonoii kaaccuguxayuu bonesHell ¢ npedeapumenbHbiM AHANU30M NPeoNazaembix SIKCHePMamu U
DeanbHO UCHOAb3YEMbIX YIMOUHEHUL Hauboee Yacmbix 3a001e8aHUil 8 00AacmU 0eMCKOU OHKOA0UU U 2eMAMOA0CUU.
B pabome npednacaemcs odun u3 eapuanmos popmasuzayuu OONOAHUMENbHOU KAACCUDUKAUUU KAUHUMECKUX
0uazn0308, 0OHOBPEMEHHO NPOCMOIL U IDOEKMUBHDBLE, NPOMOMUN C ONUCAHUEM WAOAOH08 U CXeM DACUUDEHHbIX
duaeno306 04 Hexkomopwix 3abonesanuii 6 gopmame JSON, onmumuzayus unmepgeiica cmaHoapmHoeo Nos
«OUAeHO3» 8 MEOUUUHCKUX UHPOPMAUUOHHBIX cCUCmeMax. Imom eapuarm anpooupogan npu pazeumuu MeOUyUHCKUX
UHDOPMAUUOHHBIX CUCeM 8 001acmu OemMCKOLL OHKOA0UU.

Kiouessie ciioBa: MenuMMHCKAs I/IH(I)OpMaHI/IOHHaH CHUCTEMA, MEXIyHapoaHasda K.J'[aCCI/I(I)I/IKaI_[I/IH 60H63Heﬁ, KIIMHWYECKUN

JIMarHo3, KOHCTPYKTOP AMAarHO30B.

IutupoBanue: Hesnanos A.A., CrapuukoBa }0.B. Pa3Butue kiaccudukaimy KIMHIYECKUX IMarHO30B B MENUIIMHCKUX

nHbOpMaIMOHHBIX cucTeMax // buzHec-undopmaTuka. 2015. Ne 2 (32). C. 39—47.
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1. BBenenue

JIHOI M3 HanboJjiee OYpHO pa3BUBAIOIINXCS 00-

JacTel TPUKIAOHOU HAyKU SBJSIETCS MEIM-

LIMHCKas nH@opMartuka [1], a BHeaApeHue UH-
(opMaIIMOHHBIX TEXHOJIOTHII B MEIUIIMHE YXe Ooiiee
40 ner (MexmyHapomHasl accoldalusl MEIULMHCKOMN
WHGbOpPMaTHKY ObUTa ocHOBaHa B 1967 romy) sBisieTCs
O0YCHB ITOITYJISIPHBIM U TIPUHOCSIIINM BCe OOJIBIIIYIO OT-
Jlayy HarpasiieHueM. BHenpeHue mHOOpMallMOHHBIX
TEXHOJIOTUI MO3BOJIUIO YHUGUIIMPOBATh U YIOPSIIO-
YUTh OTPOMHBIN 00BEM OMOJIOTMUECKUX M KIUHUYE-
CKMX JaHHBIX, PE3KO MOBBICUB KaueCTBO UX aHaIU3a.
Bce aTn naHHbIe HAKATUIMBAIOTCSI B MEAUIIMHCKUX UH-
dopmanroHHbix cuctemax (MUC), aBToMaTu3upyto-
MMM TIPOIIECCHl OKa3aHMSI MEAUIIMHCKOW TTOMOIIIH.
B yactHocTH, Haubojee O00bEMHbIE HECTPYKTYPUPO-
BaHHBIC JaHHBIC B MEIUIIMHE TIPEICTABICHB HCTOPHUSI -
MH OOJIC3HU, €XETHEBHO ITOIOJIHSICMBIMM BpadaMu,
BKJIIOUasl aHaMHE3bl, SIMUKPU3bI, TEKCTOBBIC YaCTU
OCMOTpPOB, HazHaueHuit u ap. MUC BeIenuInuch B
KPYIHBIA KJIacC KOPITIOPATUBHBIX MH(MOPMALIMOHHBIX
CHCTEM B 00JIACTH 3MpaBOOXPAHEHMSI, a MX PHIHOK pac-
TeT OYeHb OBICTPO [2].

MexnyHapomHasl Kiraccudukamys 00Jie3Hei 1 po-
0J1eM, cBsI3aHHEIX co 310poBbeM (MKDB) [Infernational
Classification of Diseases and Related Health Problems,
ICD] [3], pa3BuBaeMasi mon 3rupoil BcemupHoii op-
ranm3anueil 3mpaBooxpaHeHust (BO3) [4] Obuta u
ocTaercs 0a30il cTaHmApTU3allMU M CUCTEeMaTU3aluu
B 3IpaBOOXpaHEHUM, HapsAy ¢ aHAJOTMYHBIMHU Kjlac-
cruduKaTopaMy aHATOMUM YeJIOBeKa, COCTOSHUMN WH-
BasmnHocTH (International Classification of Function-
ing, Disability and Health (ICF)), ne4eOHBIX MpOLETyp
(panee — [International Classification of Procedures
in Medicine (ICPM), ceiiuac — akTMBHO pa3BUBae-
mas International Classification of Health Interventions
(ICH]) v np.), nekapcTBeHHBIX ITpeTnapatoB (Anatomical
Therapeutic Chemical (ATC) classification system of active
substances v 1p.) u T.n. Ho cylecTBylolie BO3MOXKXHO-
CTU aHalIM3a HECTPYKTYpUPOBAHHON (TEKCTOBOI) UH-
¢dopMali TTO3BOJISIIOT JOTIOJHUTh M PACIIMPUTD 3Ty
KJTacCUUKAIIUIO TSI pa3IMYHBIX TIeJIEH.

3ajaya yTOYHEHUS U paclIupeHus KiaaccudukaTopa
KJIMHUYECKUX TUATrHO30B, JOMOJHSIONIETo (HO He 3a-
MEIIAIOIIEr0) POCCUNCKNE M MEXIyHapOAHbIE KJlac-
cubUKaTOPhI, aKTyaJlbHa B CBSI3M C HEOOXOMWMOCTHIO
CTaHJAapTU3aLUKA METOIOB YTOUHEHUS TUAarHO30B, MU-
HUMHU3ALUWKA PYYHOTO BBOJIA B MH(MOPMALIMOHHBIX CHU-
cTeMax ¥ CHIKEHMST KOJIMYECTBA OITMOOK, YITPOIIEHMS
cOopa ¥ TOBBIIIEHUST KaYeCTBa aHaIN3a KIMHUYECKUX
JAHHBIX.

40

2. UcTopus pa3BuTus
KnaccugukaTopos 00Jie3Hei

HeobxoauMocTh B eAMHON MeXAYHApPOIHON CHCTe-
MaTHu3aluy 00JIe3Hel OblJla OKOHYATEIbHO OCO3HAHA B
1853 r., kxoraa IlepBbiii MexxayHapoIHBIA CTATUCTAYEC-
CKuli KoHrpecc [ 5] obpartuics Kk nokropy Pappy u 10K-
Topy Mapky a’DCcuH ¢ Ipoch00ii TOATOTOBUTH TAKyIO
knaccudukamuio npuunH cmeptu. B 1855 r. Dapp u
I’ DCMUH MpeACTaBUIU JBa OTAEJbHBIX CITMCKA, OCHO-
BaHHBIX Ha COBEPIICHHO pa3HBIX IMpuHIMIAxX. Kiac-
cudukanus Pappa cocTosia U3 ISTU TPYIIL SIH-
IeMHIecKre OOJIe3HM, OpraHMYecKHe (CHCTEMHBIC)
0oJie3HM; 00JIE3HU, TOoapa3nessaBIIMecsd MO0 aHATOMM-
YeCKOW JIOKATU3alni;, OOJIe3HN pa3BUTHS; OOJIE3HH,
SABJISIOLIMECS TIPSAMBIM CIE€ACTBUEM Hacuus. 1’ DcnuH
CTPYIITMPOBAI 00JIC3HU MO XapaKTepy WX MPOSBICHMUS
(momarpuyeckue, repreTUYecKue, reMaTUyecKue u
T.1.). HecMoTpsa Ha TO, 4TO TOrga KOHTPECC IPHHSLI
KOMIIPOMMCCHBIN CITMCOK, B pe3yjbTaTe JalbHEHIINX
paccmotpenuii (1864-1886) MexxayHapoOIHOIO meped-
HSI IPUYUH CMEPTU OH ObLI CUJIBHO MOAMMULIMPOBAH,
HO COXpaHWJI B CBOEI OCHOBE MHOTHE TTPEIIOXKCHHBIC
dappoM MPUHLMUIIBEI, B YACTHOCTH TPUHIIAT ITEJICHUST
Ha rpymsl. B 1893 r. 2Kak bepTuiboH mpencTaBui KO-
MUTETY MeXIyHapOIHOTO CTATUCTUYECKOTO MHCTUTY-
Ta KJIaccu(pUKanio, OCHOBaHHYIO Ha KilacCU(UKAIIIN
MPUYNH CMEPTH W OPTaHM30BAaHHYIO IO TIPUHIIMITY,
npuHsgToMy PappoM M 3aKIIOUYaBIIEMCS B IIOApa3-
JeJieHun 0oJIe3Hel Ha CHUCTeMHBIE M OTHOCSIIECS K
OIIpeIeICHHOMY OpraHy WJIM aHATOMUYECKOM JIOKaIH-
sanmu. Kimaccudukanmst mpmamH cMepTi bepTuimboHa
MoJIyunyia oOImee MpU3HAHWE M ObUIA TIPEOIPUHSTA
IUIST KICITOJTb30BaHUSI HECKOJBKUMU CTpaHaMU W MHO-
ruMu ropofgamu. [1epBrlii mepecMoTp KiraccuprKammu
Beptunbona, unu MeXXIyHApOIHOTO TEepeYHs IIpH-
YUH cMepTu cocrtosuics B aBrycre 1900 r. Ha BTopoMm
nepecmoTpe B 1909 r. ObLIM OpraHM30BaHbl JOMOJHU-
TeJbHBIC Pa3nesIbl IJIT HeJeTaIbHBIX OOJIe3HEH ITyTeM
rnoapasaeieHus] HEKOTOPbIX PyOpUK Kiaccudukaluu
MPUYIMH CMEPTU Ha JBE WJIM TPW TPYIIIBI 3a00ieBa-
Huii. B pesynbrate nsaroro nepecmotrpa B 1938 romy
KOHGepeHIIMs TTprU3Haja BO3pacTaIIyl0 3HAYNMOCTh
kinaccudukanuu Oone3Hel NIl CTaTUCTUKM 3aboJie-
BacMOCTH, YTOOBI YIOBJICTBOPUTH IMOTPEOHOCTU IIIH-
POKOI0 Kpyra opraHusaluii (00JabHULI, peaduauTaiu-
OHHBIX LICHTPOB, CUCTEM MEIUIIMHCKOTO CTPaXOBaHUS,
BOCHHO-MEIUIIMHCKUX CIIYKO0) B CTATUCTUICCKUX TaH-
Heix. M Ha mectoM nepecmoTpe B 1948 romy MexmyHa-
ponHas KiaccuduKanys HaKoHell mpruodpeia Heo0Xxo-
TUMBIH 1151 9TUX LIeJIE BUI.



B mpoiiecce crnenyomuyx MepecMOTPOB (CEAbMOTO,
BOCBMOTO, IEBSATOIO M JIecATOro) [6] B Kitaccupukaimm
HUCIIPABIISUINCH OIINOKM, YCTPAHSUINCh HETOYHOCTH, HO
COXpaHsulach HETPOHYTOI 0a3oBasi CTPYKTypa KJlacCu-
GUKaIUu ¥, HACKOJIbKO BO3MOXHO, OOLIMI MPUHIINAI
TPYyNNUPOBKU 60jie3HEN (MPeruMyIIECTBEHHO B COOT-
BETCTBUM C MX 3TUOJIOTHEN, a HE KOHKPETHBIMU TTPOSIB-
JleHussMn) [7]. AkTyanbHbIM gBisgercsa 10-ii mepecMoTp
MKODB, pabota Hag koTopoit Hauanack B 1983 roay, a 3a-
Bepiniack B 1991 romny. Ceituac BO3 paboraer Hag 11-
bIM niepecMoTpoM MKDB, 4epHOBUK KOTOPOTO JOCTYIIEH
¢ 2012 ropa [3]. OTMeTHM, UTO B UKCJIe peKOMEeHAALUI
koH(pepenunn o MKDB mpucyrcTByeT ciemyromas:
«PEKOMEHJIYET B uHTepecax MexXayHapoIHOR Co-
MOCTaBUMOCTHU JAHHBIX IIPU MOATOTOBKE IMepeBoIa Uin
aganTai He BHOCUTh HUKAKMX U3MEHEHUI B COIEpKa-
HUe (KaK YKa3aHOo B Ha3BaHUIX) TPEX3HAUHBIX PYOPUK U
YeTBIPEX3HAUHBIX ITOAPYOpUK JlecsToro rmepecMoTpa, 3a
HWCKJIIOYEHUEM TeX, KOTOpble CaHKIIMOHMpoBaHbl BO3.
Cekpetapuat BO3 HeceT orBeTcTBeHHOCTh 32 MKbB 1
NIEUCTBYET KaK LEHTPAJIbHBIA KOHCYJIBTATUBHBIA OpraH
JIJIS1 TIOOBIX M3JaHUM (3a UCKTIOUEHUEM HallMOHATbHBIX
CTaTUCTUYECKUX M3IAHUI) WIK TePeBOIOB Ha OCHOBE
aroit Kinaccupukanuy. BO3 momkHa OBITh He3aMe I -
TeJIbHO YBEeIOMJIEHa O HAMEPEHUM MEePEeBOIUTh 1 aar-
tupoBaTb MKb unm paspabdorats apyrue kinaccudpuka-
uu, uMmeroire otHomeHue K MKb».

3. Tekymee cocTosiHe
KaaccuuKaTopoB JUArHO30B
H AKTYAJIBbHOCTD 3a1a4YH

Poccuiickuii sapuant MKb (rmogrorosaen HUU co-
WAIPHON TWTUEHBI, SKOHOMUKHN W YIIPABJICHUS 3Ipa-
BooxpaHeHueM PAMH uM. H.A.Cemaiiko) [8] HeMHO-
ro, HO 3aMEeTHO OTJIMYaeTcs oT MexXmyHapomHoro /CD.
Bonee Toro, ommMyaloTcs OT aHIJIOSI3BIYHOTO BapyaHTa
BcemupHoii opraHuzanuu 31paBOOXpaHEeHUsT U Apyrve
HaIlMOHAJIbHEIE KIaCCU(DUKATOPBI, COOTBETCTBYIOIINE
ICD, nanpumep, kinaccuduxarop Deutsches Institut fiir
Medizinische Dokumentation und Information (DIMDI),
VTIBEpKIECHHBIIT HEMEIKUM (deaepaTbHBIM MUHHUCTEP-
cTBOM 3apaBooxpaHeHus [9]. B CIIIA napaiesbHoO cy-
IIECTBYIOT U MOIIEPXKUBAIOTCS KJIaCCU(PUKATOP IPUINH
cMepTy (OCHOBaHHBINM Ha 10-oM TepecMOTpe) W K-
Huveckuit BapuantT MKbB (Ha 9-om mepecmotpe) [10].
Ilepexonm Ha 10-it mepecmotp (/CD-10-CM) CIIIA ocy-
mectBAT B 2015 roay. Yxe cyiiecTByeT o4eHb yIOOHbIN
web-cepBUC C akTyaJdbHbIM coctostHuem [ICD-10-CM
[11] (cM., Hampumep, onucanue kona CI1.0 [12], koTo-
pBlii OyneT purypupoBaTh B JaTbHEUIINX TIpUMEpPaX).

Takum obpazoM, HaM mnpunaeTrcs BblaeauTh «MKb-

10» KaKk HallMOHAJIBHBIA BapuUaHT KiaacCUbUKALUU,
HauboJee aKTyaJbHBIA TIPU aBTOMAaTU3alMU KIWHU-
yeckux 1eHTpoB B Poccuiickoit ®enepammu [13]. B
HoBoM I'OCT P 56034-2014 «KinHn4yeckre peKOMeH-
Januu (MpoTOKOJIbl JiedeHus). OO01IMe ToJoKEeHUsS»,
BBOISIIEMCS CO CJIEAYIOIIEro rofa, Mpu OMUCAHUU
MOJIEJIU TallMeHTa SIBHO yKa3aHo: «B Ho3om0ornyeckom
MOJIeJIM YKa3bIBAaIOT Tak:Ke 1nGp 3a0oaeBaHUs (HO30-
Jjoruun) B cootBeTcTBUU ¢ MKbB-10».

AKTYyaJTbHOCTb TIOCTABJIEHHBIX 3a/a4y ONpeAessieTcs
TIOHMMaHUEM TOTO, YTO CYILIECTBYIOIINE Klaccu(prKa-
TOPBI, UCTIOb3yeMble B OonbinHcTBE MUC, He oTpa-
JKaloT crielu@uKy 3a00JIeBaHUH, peaanii KITMHUYECKOM
MPAKTUKU U [IJIUTEJIBHBIX MPOLEAYD JIEYEHUS C UCTIONb-
30BAaHUEM BBICOKOTEXHOJOTUYHON MEAMIIMHCKOW TMO-
moiu (BMIT). Uctopus MKDB — 3T0 ckopee ucropust
CTaTUCTUKU U TUATHOCTUKU, YEM UCTOPHUS METOMOB Jie-
YEHUS, U B 3TOM CMBICJIE K HEil HET TPETEeH3UIA.

B nerckoii oHKoJioruu npobiaema odboctpsiercsi. Bo-
MepBbIX, Y A1UarHo3a B obiaactu BMII oueHb cioxHast
CTPYKTypa. DTO He TTO3BOJISICT MCIOJIB30BaTh OYCBUI-
HOE pelIeHNe — CO30aTh CIIMCOK CTAaHAAPTHBIX GOpMy-
JIMPOBOK KJIMHUYECKUX MTUArHO30B I KOHKPETHOTO
KJIMHUYECKOTo LeHTpa. Bo-BTOphIX, 31€Ch MOXET Ma-
pajuieIbHO MPUMEHSITbCS MEXAYHAPOMHBIN KJIacCU-
(bukarop pakoBbsIx 3a0oneBanuit y nereit [14], akieH-
TUPYIOLIM BHUMaHKWe Ha MOP(hOJOTUHU OITyXO0JIel, a He
Ha OCHOBHOM M€CT€ BOBHMKHOBEHMUSI, KaK y B3pOCJIbIX.
B-TpeTbux, B KIMHMYECKOU MPaKTUKE OHKOJOIOB MO-
BCEMECTHO NUATHO3bl HEOOXOOAMMO YTOYHSATH B MPO-
1iecce JIEYEHUs], a CTaTUCTUKA YacTO HyXHa B Ooiee
JeTaTbHBIX pa3pe3ax, yeM koasl MKb-10.

Lenn paGot Hajg yTOUHEHMEM KiaccUpUKaluU U
dbopmammzanueii P11 B heneparbHOM rocyIapCTBEHHOM
OIOMKETHOM yupexiaeHun «PenepaabHbIii HAyIHO-
KIMHWYCCKUM HEHTP OETCKON TIeMaTOJOTMH, OHKO-
JIOTUX W WUMMYHoJIoru mMeHu ImMmtpust PoraueBa»
(®I'BY «®HKI AI'OM wm. Omurpus Porauesa»
Munsnpasa Poccun) [15] B utore cpopMyampoBaHBI
CJICIYIOIIIM 00pa3oM.

1. OnruMmsauuss padOThl COTPYIHUKOB, BOBJE-
YEHHBIX B IIPOLIECC OKAa3aHUSI MEAMIIMHCKUX YCIYT —
CTaHIAPTU3ALNS METOIOB YTOYHEHUSI TUATrHO30B, MM~
HUMM3AIMsS PYYHOTO BBOAQ, YIIPOIIECHHE KOHTPOJIS
TepareBTUICCKUX IJIAHOB M Ha3HAUYCHUI, CHIDKCHUE
KOJIMYEeCTBA OLIMOOK.

2. OnTuMu3anys paboTsl pyKOBOAUTENEH OTAEACHU I
U aHAJMTUKOB KJIMHUYECKOU NEesITeIbHOCTU — YTPO-
LIeHKe cOopa U MOBBILIEHUE Ka4eCTBA CTATUCTUYECKUX
JAHHBIX B pa3pe3e JMarHo30B.
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4. 3a0oseBaHus:
JMATHO3BI M MX YTOYHEHHS

3abosieBaHUE C TOYKM 3peHUsS (popManu3aiuu Ha
€CTECTBEHHOM SI3bIKEe OOBIYHO BBIPAXKAETCS TMATHO30M.
Mp&I He OyneM ocTaHaBIMBAThCS HA TUITaX TMATHO30B U
crnocobax MmocrtaHoBKM aAuarHosa. Heobxoaumo otme-
TUTH TOJBKO, YTO MBI pPacCCMATPUBAEM B TEPBYIO Oye-
penb KIMHUYEeCKUIA TUarHo3, KOTophiii [16]:

1) JOJIKCH OTpaXaTb UCTOPUIO IUArHOCTUKHU IMTallv-
€HTa 1 USMECHACTCA CO BDEMEHEM;

2) MOXET COCTOSITb U3 HECKOJIbKUX 00JIe3HEN, 4TO B
COBPEMEHHBIX YCIIOBUSIX PAOOTHI KITMHUYECKUX [ICHTPOB
MPUBOIUT K HEOXOIAMMOCTU BBIIEICHUS «OCHOBHOIO»
3a0oseBaHus [basic diagnosis| 1 TOMETKU OCTAJIbHBIX 3a-
00JIeBaHMIT KaK «COITYTCTBYIOIIMX» [secondary diagnosis)
("acTo ToapasaensieMbIX Ha OCIOKHEHUSI, KOHKYPHUPY-
o1ue 3aboeBaHus U POHOBBIE 3a00JIEBAHUS).

BBenem ToOHSITME «OCHOBHOTO PacUIMPEHHOTO JIva-
THO3a», Jlajiee COKPaIlaeMoTo J0 «pacCIIMPEeHHOro aua-
ruo3a» (PJI), ¢ uenwio (popManuzaumnu neTajabHON UH-
dopMauny 06 OCHOBHOM 3a00JIeBAHUM KIMHUYECKOTO
IMarHo3a, He CICOyIoIIeii aBTOMaTUYeCKd M3 Koda B
KaKoM-J1M00 Kji1accupuKaTope.

Texunuecku, PJI mpenctaBisgeT coOoii COCTaBHYIO
TEKCTOBYIO CTPOKY, COCTOSIIYI0 W3 OCHOBHON 4YacTWu
(cootBerctByer MKDB) M yrouHeHuii (mapaMeTpoB),
BBIOMPAEMbIX 13 BO3MOXHbBIX aJIbTEPHATUB Pa3IMYHbIM
CITI0COOOM.

Cxema yrounenus P/l — dopManbHO omnpeneaeHHbIN
mapametp PJI, onpenesnsieMblii TUIIOM JaHHBIX, CIIOCO-
OOM OTOOpaXXEHUSI ¥ 3aBUCUMOCTSIMU OT IPYTUX YTOY-
Henmit. Hanpumep, yrounenue «Ipynna pucka» oua-
enoza MKb C91.1 ¢ anomepnamusamu {|BI] [ B2] [ B3]},
U3 KOMopvix 00ANCHO OblMb GblOPAHO OOHO 3HAYEHUE».
IIpenioxeHsl CIEAYIONIME TUIIbI JAHHBIX YTOYHEHMS —
OyJieBO 3HaYeHUeE (Oa/HET), YMCIIO, JaTa, aJbTepHATH-
Ba (BBIOOP OMHOTO 3JIEMEHTA M3 3aKPHITOTO CIIMCKA),
oK (BBIOOP HECKOJBKHX 3JIEMEHTOB U3 3aKPBITOTO
crnucka) u ctpoka (¢ cumBojiamu Unicode), ciyxaiuas
TUIIOM JaHHBIX 110 yMo4aHuio. COOCTBEHHO ymouHe-
Huem (popMaJIbHO Ha30BeM KOHKPETHOE 3HAUYCHUE, 3a-
HECEHHOE B IMAarHo3 B COOTBETCTBUU CO CXEMOM yTOY-
HEHUS.

Cnoco® oToOpakeHHs1 YTOYHEHHS — KOMIIOHEHT
VIpaBICHUSI TPU OTOOPaXXKEHUM U DPEAaKTUPOBAHUU
YTOYHEHHS B KOHCTPYKTOPE TUAarHO30B.

I'pynna yrouHeHuii — UMEHOBAHHBIN CITUCOK YTOUHE-
HMIA ¥ UX TPy (MOPSIIOK B CIUMCKE 3HAYMM, TaK Kak
BIMSIET Ha BOCIPHSITHE BPAavyoM, KakK KOHCTPYKTOpa,

42

TaK ¥ aBTOMATHUYECKM TeHEpUPYeMOI CTPOKM C Jua-
THO30M). ['pynIibl MO3BOSIIOT OTPA3UTh €CTECTBEHHYIO
Hepapxuio yrouHeHui. ['pyma BepXHero ypoBHs IIpu-
cyrcTByeT B PJI 110 yMo/T4aHWIO 1 CIIELUaIbHO HE UME-
HyeTcs.

CoOomnbiii Kommenrtapuii P/l — yrouHeHnue, Bcerna
nocjenHee Mo TOPSIKY, MPUCYTCTBYIOIIEE B JIIOOOM
P/l B Bue TeKCTOBOI CTPOKM CO CBOOOTHBIM BBOJOM.

Koaom PJI HazoBeM cOCTaBHYIO CTpPOKY, coOupae-
Masl U3 OCHOBHOM YacTU (COOTBETCTBYET HEKOTOPOMY
KinaccudukaTopy, Hanpumep, MKB-10), pasmenures
n KogoB yrouHeHuit. He OyaemM ocraHaBiauMBaTbcsl Ha
CUHTaKcHuce KoJaoB yrouHeHuid u P/, HO npuBegem B
JajibHeUIIeM MpuMep.

Cxema PJI — ¢opmanbHOe onucaHue cTpykTypbl P/I
B BUIC MEpapXWM YTOYHEHUI M UX B3aMMOBIIHSHUS.
ITpencrapisieT cob0il COCTaBHYIO CTPOKY, COOMpaeMylo
U3 OCHOBHOI 4actu (cootBercTBYyeT Kogxy MKB-10 u
Ha3BaHWIO KIMHWYECKOTO IWArHO3a), pa3meTUTeIs
(«//»), m CxeM yTOYHEHUI1 C pazaeiauteneM «,». Ilo
BH®: <Cxema muarnosa> ::= <Kom, cOOTBETCTBYIO-
it MKB-10>, <OcHOBHOM KJIMHUYECKMIA TMarHo3>
// <Cxema yrouHeHus 1 miau rpymma 1>, ..., <Cxema
yrouHeHus N wiu rpymnma N>,

IIpaBuyio B3aUMOBJIMSIHUS YTOUHEHHI — YKA3bIBAET Ha
BIMSTHUE 3HAYCHMST YTOUYHEHHUS Ha IPYTrue YTOUHCHMUS
WY UX Tpymmbl. B mpocreiieM ciydyae cam (akrt Ha-
JINYMS 3HAYEHMS (3aIl0JIHEHME) MOXET aKTUBUPOBATh
WY IeaKTUBUPOBAThH Apyroe YTouHeHue. Hampumep:
€CJIM B YTOYHEHUU ¢ ajbTepHaTuBamu {[uaeno3 no-
cmaenen enepevie]| Peyudus|} BeIOpaHO 3HauYeHUe [Pe-
yudus] To aKTUBUpPYETCS Tpynna yrouHeHuil «Homep
peumnuBa» ¢ anbrepHaTtuBamu {[1][2][3]}. B mportus-
HOM cJiyJae rpymnna yTouHeHuit « Homep peyudusa» ne-
AKTUBMPOBAHA, TO €CThb HE JOCTYITHA JJIS 3aIlI0JTHEHUS
TIOJIB30BATEIIEM.

OTMeTHM, 4TO BBeAeHHOE MOHSATUE cXeMbl PJI ¢ ero
CTPYKTYPO#l HE TOJIbKO paclIvpsieT KJIacCU(pUKATOp
3a0oJieBaHUil (Tak Kak oqHoMmy kony MKDbB Moxert co-
OTBETCTBOBATb HECKOJIbKO pa3UYHBIX CXeM), HO U
MaKcumanvHo opmanuzyem 3aTlONHCHWE IUArHO3a,
OCTaBJIsIsI, TEM HE MeHee BO3MOXHOCTb BBOAA CBOOOI-
Horo KommeHTapus P/I.

5. Peam3anus cxeMbl KJIacCH(PUKAM
PaCHIMPEHHBIX AAATHO30B B MeTUIHHCKOM
uHhOPMAIMOHHOI cCcTEMe

Buenpenue knaccudukartopa cxem PII B MUC Tpe-
OyeT BBIMOJTHEHUS CACAYIONINX TPEOOBaHMIA.



1. JIomXHBI OBITH pean30BaHbl CIIPABOYHUKU TUITOB
JaHHBIX YTOYHEHWI, peJaKTOpOB YTOUHEHUU, cXeM
YTOUHEHU, caMUX YTOUHEHU u cxeM PJI.

2. Bce ykazaHHBbIe BblllIe CIIPABOYHUKM TOJKHBI OBITh
BEPCUOHUPOBAHHBIMU (KpOME THMIIOB JaHHBIX, KOTO-
pble TIpOlLE pealu3yloTcsl MepeuyucIeHUsIMU) U TIO/-
JIepXuBaTh UH(pOpMaLKIo 00 aBTOpe U JaTe BHECEHUS
W3MEHEeHU.

3. JlomkeH ObITh peain3oBaH 3(DhEeKTUBHBIN BU3yaTb-
HBIIl KOHCTpYKTOp PJI, ymOOHBIA WM HAISIAHBIA IS
KJIMHULIUCTOB.

4. JloJzkeH OBITh peaim30BaHa IOICHCTEMa yIIpaBie-
Hug cxemamu P/ ¢ pemakTopom cxem PII. Cxemur PJI,
TIOJDKHBI OBITH YIOOHO CepUaIM3yeMbIMU TSI UMIIOP-
Ta/3KCIOpTA.

5. HOJKHBI OBITh peajiM30BaHbl OTYETHI 10 TEKYILIUM
cxemaMm PJI, mo ucnonb3oBaHuio cxeM PJI mpu 3amog-
HEHMHM IWArHO30B, 10 3HAYCHUSIM CBOOOITHOIO KOM-
MeHTapus B pa3pese cxeM P/l 1 X yrouHeHMIA.

6. PyKkoBOACTBOM KJIMHWUYECKOTO IIEHTpa IOJIKEeH
OBITh YTBEPKJIEH pErjiaMeHT OOHOBJICHUS CIIPAaBOYHU-
Ka cxeM P]I (¥ CBSI3aHHOTO C HUM CIPABOYHMKA CXEM
YTOUHEHUI).

DTO TeXHUYECKU CI0KHAsI 3a[1a4a, 110 CYTH 3aCTaBJIsI-
o11ast u3MeHATh sapo MU C uz-3a pyHIaMeHTaIbHOM
MepPeCTPOMKM paboThl CO CIIPaBOYHMKAMU (BKJIIOYAst
6a3oBblii cripaBoyHuK MKDB) 1 moBceMecTHOCTU TTOJISI
JOKYMEHTOB «IMarHO3» B Pa3JIMYHBIX 3HAYCHUSIX — OT
«OCHOBHOI'O KJIMHUYECKOIO» IO «peadUIuTalMOHHO-
ro».

Ipu cepuanuzauuu P/l OyaeM ucmnonb3oBaTh op-
maT JSON [17] uz-3a ero MomyasipHOCTU, HAIUYUS
JOCTYITHBIX CPEeICTB 00pabOTKU, MPOCTOTHI, y100CTBa
BOCIIPUSITUS YeJIOBEKOM. BBeneM it onvcaHus yTo4-
HEHWW TETH:

1. Name — uMs1 yTOUHEHMUS,

2. Type — tun gaHHBIX yTouHeHus: Boolean, Alt,
Option, String, Number, Date wiu Group (mist rpym-
MUPOBKU, 0€3 CBOETO 3HAYCHMUS);

3. Exts — cnucok yrouHeHuit (JSON-BekTop);

4. Values — maHHBIC YTOUHCHUA B 3aBUCUMOCTH OT
THUITA JaHHBIX;

5. Meta — npaBuia B3aMMOBJIMSIHUSL C TIPOCTHIM CUH-
TaKCHCOM, MCTIOJIB3YIOIIMM Ha3BaHUS YTOUHECHUIA.

B kauectBe npumepa mnpuBegem Hauvasmo JSON-
onucanus cxembl PI «C91.0 Octpslii mumdpoobiacT-
HBIM JIEAKO3»:

f

{ «Name»: «0cTpbiii nUMtho6NACTHLIA NEAKO3,
B-nuHeiHbIli BapUaHT",
,MKB*: ,G91.0",
,Params“; Edit:stdITrack:normal‘,
|
{ ,Name*: ,UMMyHONOrM4ecKmnii BapuaHT",
,Type": ,Group®,
JEXts: [
{ ,Name*: ,GTreneHb 3penocTu’,
SType’: AIt,
,Values*: [,,B1, ,,B2, ,,B3“]
}
]
1,
{ ,Name*: ,da3a 3a6oneBaHus",
JType”: AltY,
,Values*“: [,,llepsblii ocTpblii nepuon‘, ,,Pemuccus‘,
»~Peuuaus®]
}
{ ,Name“: ,Peumngms’,
JType”: ,Group*,
JEXtS: [
{ ,Name*: ,BbiiBnenme",
SType’: AI,
,Values*: [,,Bnepsbie, ,,Peunauns‘],
,Meta“: {
,Meta1“; ,BbisBneHne = ,Peumaus’ -> MapameTpbl peLuavea’
}
I3
{ ,Name*: ,llapameTpbl peunpmsa‘,
,Type“: ,Group*,
JEXES [

{ ,Name": ,Jlokanu3auus peuuavsa‘,
Jype’: Al
,Values*®: [,3onupoBanHblii®, ,,KoM6uHMpPOBAHHLIA®],
Meta“: {
,Metal®: ,Jlokanusauns peunansa == ,u30MpOBaHHbIN’
-> BapuaHTbl nokanusauuni else BapuaHTsl nokanusauun 2
}

,,Exts“: [
{ ,Name*: ,BapuanTbl nokanu3auum 1,
Sype’: AR

,Values*: [,,KocTHomo3roBoi“, ,,Heiipo“,
»TECTUKYNAPHbII*]

{ ,Name*: ,BapuaHTbl nokann3awum 2°,
,Type”: ,Options®,
,Values*: [,,KocTHomo3roBoi“, ,,Heiipo“,
»TECTUKYNAPHbIIA*]
}
]
}
]
I3
{ ,Name*: ,[lara peuugusa‘,
.1ype’: ,Date*
}
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AHATING [JAHHBIX W IHTEJIJIEKTYAJIBHBIE CUCTEMBI

ITpuMep moka3bIBaeT Kak OOIIYIO CXEMY ONMUCAHUS,
TaK M OTHE/IbHbIE TPOEKTHBIC DPEIIeHUsI, Halpumep,
KCII0Jb30BaHue Tera « Meta» , TO3BONAIOLINI U3MEHATD
COCTaB 0TOOpaXkaeMbIX M aKTUBUPOBAHHBIX YTOUHEHUI
B 3aBUCHMOCTH OT 3HAYCHUI HEKOTOPBIX IPYTHX YTOU-
HeHwmit. [IpuMep aBTOMaTUYECKN TeHEPUPYEMOM CTPO-
KUY OTIMCAHMSI:

OcTpbiii 1MM(}0OTACTHBII JIeiK03
B-nuneiinbiii Bapuant (MKB C91.0),
CreneHb 3penaoctu B2, TpaHciokanus
t(10;11), Petumnus (Homep permousa 1, lata
peumanba 05.02.14, Cpok penmanba Panamid,
Jlokanuzanus peruarBa KoMOMHUpOBaHHDIIA,
[KocTtHOMO3roBoii, TecTukyaspnsiii]), ['pynna
pucka IIpomexyrounasi, TTCK (Tun TITCK
AJLI0-HEPOICTBEHHDIIT).

OnuieM OCHOBHBIE NPUHIMITEI pean3allii KOH-
crpykropa P18 MUC.

1. OnTUMaNbHBIM BapUMaHTOM peaju3allii KOH-
CTPYKTOpa  TPEIOCTABISACTCS  PEIaKTOp  CBOICTB
(Property editor) ¢ momaepXKoil uepapXuy U pazind-
HBIX TUTIOB TOJIE — peJaKTOPOB YTOUHEHMIA.

2. Mo cxeme Pl nHTepdeiic KOHCTPYKTOpa JOIKEH
CTPOUTHCS aBTOMATUYECKM.

3. KoHCTpyKTOp OOKEH MOAIEp:KMBATh YIOOHBIM
BBOII C KJIaBUATypbl (TO €CThb 0€3 MCIIOJb30BaHMS
MBIILIN).

4. JIio60€e noJie KOHCTpYyKTOpa, KpoMe kKoaa mo MKb-
10, MOKHO MMETb CBOMCTBO «3aIOJIHEHO» CO 3Haye-
HueM 1o ymondyanuio — «Her». KoHCTpyKTOp HOIKEH
HarJsiIHO BU3YaJIM3UPOBaTh 3alOJHEHHOCTb IOJe
(HammpuMep, IIBETOM M 3HA4YKOM). I'pymma yrouHeHwmit
MOXET OBITh 3aIT0OJTHEHA YaCTUYHO, YTO TaKXKe JOJIKHO
BU3YaJIM3UPOBATHCSI.

5. Ilpy u3MeHeHUU 3Ha4YeHUsI JI0OOro yTOUHEHMUS
HEeOoO0XOAMMO TIPOBEPUThb TMpaBuja B3aUMOBJIUSIHUS
YTOUYHEHUM W IIpH HEOOXOOUMOCTH aKTUBUPOBATh/Ie-
AKTUBUPOBATh HEKOTOPBIE U3 YTOUHEHUIW U WX TPYIIIL.
IIpu sTOM AeakKTUBUPYEMbIE YTOYHEHMSI HE MEHSIOT
CTaTyC 3al0JJHEHHOCTU U BBEIEHHbIE paHee 3HAaYeHUSs
YTOYHEHUM COXPAHSIIOTCS.

6. KoHCTpyKTOp NOJIKEH comepkaTh 00s13aTelbHOE
nose «CBOOOAHBII KOMMEHTaAPU».

ITpennaraemeiil BapuaHT WHTepdelica ¢ moIb30BaTe-
JIeM JJIs1 KOHCTPYKTOpa MoKa3aH Ha puc. 1.
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C91.0 Octpeit nuMbobnacTHbl Neikos
t(9; 22)
M
Homep pewnvsa 1
Cpok pewyansa
3 Noxanuzawn peupavea  M30nMPOBaHHLI
KocTHoMo3rosoi C
[}
TecTuKynspHBI C
Aata peunavea |
CraHaapTHan
Heviponeiikenns i
|
Homep pemmcam
Crenetb 3penoctu
O
CB060aHbLIN KOMMEHTapWsA
|=

Puc. 1. Mpototun KoHetpyktopa P
B MPOLIECCE 3aMNONHEHMS C LBETOBBIM BblAENEHNEM
HE3anoHEHHbIX YTO4YHEHI

6. Breapenne pacmmpenHoil Kiaccupukamun
B ®I'BY «®HKII AI'OA um. [I.PoraueBa»
Mumnzapasa Poccun

B pesynbTaTe aHanM3a JaHHBIX O Haubojee YacThIX
3a00JIeBaHUSX pa3pe3e oTaelieHni ctainmoHapa ®IT'BY
«OHKI ATI'OU num. J.PoraueBa» MunsnpaBa Poccun
OBLIO BBISIBJIEHO, YTO X HAUOOJIbIIasl BApMaOeIbHOCTD
HabomaeTcsd B OTOEJICHUM UMMYyHosioruu: 6osee 30
TPYIII IMaTHO30B B OTAWYMM OT 5-10 B Opyrux oTme-
JeHusx. OOIIee 4uciao TMpoaHaIM3UPOBAHHBIX dUA-
THO30B B peaJlbHBIX UCTOpUAX OosiesHu — 6ogee 500.
Hau6onee nonynspusie koasi MKB-10 (Gosee 98%):
C76-80, C81-83, C91, D18, D66-70, D81-84. N3 Hux
BoigesieHo 119 cxem PII. DxcnepraMy-KIMHULIKCTAMU
JobaByieHo 28 cxeM U n3MeHeHo 82 cxeMbl. I1pu aToM
KaTaJorn3UpoBaHO 56 pa3IMYHbIX yTOUYHEHMI. B cpen-
HeM cxema PJI comepkut 5,2 yrouHeHUs1 (HAlIOMHUM,
YTO MBI PACCMATPHUBAEM TOJIBKO ITOJTHOCTBIO (hopMaJIi-
30BaHHbIE YTOYHEHMST). MaKCHUMaJabHOE YUCIO YTOY-
HeHuil y ogHoro P — 29. HaubGonee momynsipHble
yrouHeHusi npu (opmanuzanuu P (o yowiBaHUIO
YacTOThI BCTpeYaeMoOCTH): hopma 3aboieBaHuUs, TTapa-
METpHI peluanBa (ero HaJu4dre, HOMEp, CTagus), TUII
JMM@OIINUTOB, CTaTyC PEeMUCCHUU, JIOKATU3AIINS TTopa-
JKeHUsI, YTOUHEHUE CTaJIuy, OTBET Ha TepaIluio, I'eH-
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HBbIe YTOUHEHMSI M TPaHCIIOKALMU, TeUeHUEe OOJIe3HU,
TpyIIIia pucka.

PaGorta mo yrBepxkaeHuto cxeM P/l pykoBoacTBOM
LIEHTpa IO CYTH TOJIbKO HavaTa, ITI0Ka B CIIMCKE YTBEePK-
neHHbIX Bcero 20 cxem PI (13 147). B ucrnonb3yemoii
MMUC nauata peanusanust KoHcTpykTropa PJI 1 penak-
Topa cxeM P/l Ha ocHOBe MpoTOTHIIA.

7. 3aKkmoueHne

PaccMmoTpeHa onHa u3 mepBbix B Poccuu mombITOK
TOITOTHUTETBHOM KilacC(UKAIINN KIIMHUIYSCKUX T1a-
THO30B C OJHOBPEMEHHON (hopManu3aluuei u mpoTo-
THUITUPOBAHUEM WCITOTb30BaHUSI B MEIWIIMHCKUX WH-
(dopMallMOHHBIX cucTemMax. Mes, 4To Juario3 MoxKeT
OBITH HE TIPOCTO CYOBEKTUBHEIM PE3yJIbTaTOM HaOIIO-
IEeHUS B TEKCTOBOM (DopMe, HO MOMOJHSIEMBIM (op-
MAaJIbBHBIM OOBEKTOM CJIOXKHOM CTPYKTYpHI, He HOBa.
I'maBHOe, He 3a0bIBaTh, YTO MUp Ooraue J1ito00i MoaeaIu

U BCET/Ia COXPaHSTh «CBOOOTHBINI KOMMEHTapUii», TIO/I-
CKa3bIBaTh KJIMHULKCTAM, KAKUE YTOUHEHUS ellle He
3aTI0JIHEHBI, U UMETh PETJIAMEHT BHECEHUSI U3MEHEHU
B CITIPABOYHUK CXEM «PACIIUPEHHOTO TUArHO3a».

OpUTMHAIBHOCTD TIPOEKTa COCTOUT B aHAJIU3E TIPeI-
JlaraéMbIX BKCIIepTaMyd M PEaTbHO MCIOJb3YEMbIX
YTOYHEHUI HanboJjiee YacThiX 3a00JeBaHUI B 001aCTU
JETCKOI OHKOJIOTUH 1 TeMaTOoJIOTUH B TipakTke PI'BY
«OHKI IO um. Amutpus Porauesa» MuH3apaBa
Poccuun, cpaBHeHUM Xnaccudukanmii International
Classification of Diseases 1 MexXIyHapOIHOM KJacCu-
¢ukanmmu Ooe3HEell ¢ MpeaBapUTEIbHBIM aHAIM30M
11 mepecMoTpa, onucaHUM 11a0JOHOB U CXEM paCIlM-
PEHHBIX IMArHO30B UISI HEKOTOPBIX 3a00JIeBaHMI B
dopmare JSON, ontTumusanuu uHTepdeiica ¢ mojab3o-
BaTesieM. B manbHeiilieM IIaHMPYETCs UCIIOIb30BaTh
METOIbI OHTOJIOTUIECKOTO MOACIMPOBAHMS 15T BU3Ya-
JIN3aLIMU CBSA3EH «pacIIMPeHHOT0 AMarHo3a» 1 Mpocra-
HOBKU CCBUIOK Ha OTKPBIThIC OHTOJIOTHH [18, 19]. W
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Medical information systems constitute a separate class of corporate information systems, specifically
designed to improve the efficiency of healthcare. The purpose of implementation of healthcare information
systems in clinical centers is to provide a comprehensive solution of information support issues associated with
delivery of health services, with emphasis on the formalization of healthcare business processes, collection
and secure storage of patients’ personal data, optimal interface solutions for clinicians and nurses, special
management of medications and expendable supplies. Key roles of medical information system users include
heads of clinical departments, doctors and nurses. This paper addresses a range of challenges relating to
clinical diagnoses in medical information systems, including formalization, input efficiency, validity and
completeness checking of enhanced diagnoses, as well as ex-post analysis of clinical data focusing on specific
signs of diagnoses.

Traditionally a diagnosis constitutes an unstructured text in a natural language with further assignment of
codes of the International Classification of Diseases or other universal classifications. There are standardized
guidelines and local conventions to insert and to change this text, but basically these conventions are not
Jformalized in medical information systems, and that leads to the above-listed problems. A comparative analysis
of the International Classification of Diseases has been conducted involving a preliminary assessment of
refinements suggested by experts and actually used relating to most common pediatric oncology and hematology
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diseases. This paper suggests an approach to formalize an additional classification of clinical diagnoses, both
simple and effective, a prototype with description of templates and schemes to enhance diagnoses for certain
diseases in the JSON format and to optimize interface of the «diagnosis» standard field in medical information
systems. This approach has been successfully tested in pediatric oncology information system design.

Key words: medical information system, international classification of diseases, clinical diagnosis, diagnosis constructor.
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B cmamve 060cHO8bIGAEMCA BANCHOCMb NPUMEHEHUsT AHAAU3A PUCKOE NPU Peanu3auuu UHEeCMUUUOHHO-
cmpoumenvroeo npoekma (U CII) u o6ocHogbi8aemcs ueaecooOpazHOCs NPUMEHeHUs. HeHemKOL A02UKU 0451 OUeHKU
pucka. Tlpumenenue nHewemrux mooeneil NO380Asem YHUMbIBAMb KAK KOAUYECMBEHHble, MAK U KaAYeCmeeHHble
XapaKmepucmuky, a makdjce Npeocmasisimy Heyemiue ONUCAHUS C NOMOULbIO HEeHemKUX MHONCeCms U
AUHEBUCMUYECKUX NePEMEHHbIX.

Onucvieaemas nevwemkas npodykyuonnas modeas (HIIM) codepycum 19 6x00nbix aunegucmu4veckKux
NepeMeHHbIX, XapaKkmepusyouux gakmopsl pucka, u 14 6bIXOOHbIX AUHEBUCMUYECKUX NEPeMEHHbIX,
xapakmepusyowux pucku paziuynoix oonacmei UCIL. Modeav codepyucum 14 6a3 npasun u nossonsem
NPOBOOUMb AUHSBUCUYECKUL AHAAU3 PUCKOB, KOMOpble HeCym NOMEHUUAAbHbII Yuepd npoekmy, a makice
8bIABASMb NPUOPUMEMbL PUCK08 (04eHb BbICOKUIL, 8bICOKULL, CPeOHULl, HUZKUII, O4eHb HUKUIL), KOMOpble 8aMCHbL
04151 MEHEONCMEHMA UHBECIMUUUOHHO-CIPOUmenbHo2o npoekma. HIIM nozsonsiem cHamb oepanuyenus Ha 4ucio
VHUMBIBAEMbIX 6XOOHbIX NEPEMEHHbIX U UHMEeSPUPO8amy KaxK KauecmeeHHble, MAaK U KOAUYecmeeHHble no0xX00bl K
OUeHKe PUCKOB.

Buvinoanena nocmanoska 3adavu 04s UHCMPYMEHMAPUsL YRPAGACHUS PUCKAMU C NOOOEPICKOU HeHemKux
Mooeneil u 000CHOBbIBACMCS UeAeco00PA3HOCMb COOCMBEHHOU pa3pabomKU cucmembl NOO00EpIHCKU NPUHSIMUSL
pewenuit (CIIIIP) ananuza puckos. Onucvieaemcss npouecc peasu3auuu Hevemixoeo mMooleauposarusi 0a3bi
npasun nocpedcmeom paspadomanroii CIIITP ModelingFuzzySet. Mexanusm noayueHus oyeHoK pucka Ha 0CHoge
aneopumma Mamoanu no3gonsiem NOAYMUMb YUCAEHHOE 3HAYEHUe PUCKA, AUH2BUCIUYECKOe ONUCAHUe CHeneHU
PUCKQA, G MAKJICE CIENeHb YEePeHHOCMU SKCNEPMA 8 603HUKHOBEHUU PUCKOB020 COObIMUSL.

Pezyasvmambr  modeauposanus ObLau UCHOAB30BAHbL AUYUAMU, NPUHUMAROUWUMY DeuieHUs, 045 GblA6AeHUs
NPUOPUMEmMO8 PUCKO8 U NO360AUAU BbIPAOOMamy PPeKmusHblll NAaH MEePONPUAMULL NO CHUNCCHUIO GAUSHUSA
Haubonee ONACHbIX Yepo3 Ha UHBECIMUUUOHHO-CIMPOUMENbHbLI NPOEKM.

KioueBble ¢J10Ba: pUCK, HEUECTKOE MHOXECTBO, TEPM-MHOXECTBO, HEUETKAs IIPOAYKIIMOHHAS MOJIEIb,
JIMHTBUCTUYECKasl IepeMeHHasl, 6a3a nmpaBuil, (GyHKIIMS IPUHALIEXKHOCTU, CUCTeMa MOAIEPXKKU MPUHSTUS PEIICHUIA.

Iuruposaunue: ['mymenko C.A., JomkeHnko A.M. CucreMa HeUETKOTO MOJIETMPOBAHUS PUCKOB
WHBECTULIMOHHO-CTPOUTENbHBIX MPOeKTOB // busHec-undpopmaruka. 2015. Ne 2 (32). C. 48—58.
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1. Beenenue

TPOUTEJILCTBO SIBJISIETCS ONHOM W3 BEIyLIMX

oTpaciieil 9KOHOMUKM cTpaHbl. OHa cBsI3aHa C

YAOBJIETBOPEHUEM BaXKHEHIINUX MOTPEOHOCTEN
HaceJIeHUs U COCpeloTOUYMIa 3HAUUTEbHbIE MaTepuy-
aJibHbIE, JIIOICKUE U (pruHAHCOBBIE pecypchl. [ToaTomy
(UHAHCUPOBAHUE CTPOUTEJILCTBA 3aHUMAET OJHO U3
BEIYyLIUX MECT B MUHBECTULIMOHHOM TTOJUTUKE pa3iny-
HbIX KOMMEpUYECKUX opraHu3aluii. PBIHOK HeaBUXU-
MOCTHU SIBJISIETCSl HanboJiee TOXOAHbIM, @ UYHBECTULIMU B
O0BEKTHI HEIBMXKMMOCTU — OJTHUMU U3 CaMbIX HAIEX-
HBIX U 3(PPekTuBHBIX. OCHOBHBIMU HaIlpaBICHUSIMU
KaIMTAJIOBJIOXEHUIA B 3TOU 001aCTU SIBJISIFOTCSI CTPOU -
TEJIbCTBO OCUMCHBIX M TOPTOBBIX 3MAHUI, KUJIBIX KOM-
TUIEKCOB, TOCTUHMII, BBICTABOYHBIX LICHTPOB U CKJIAll-
ckux momenieHuit. Kaxnoe u3 HampaBieHUT uUMeeT
CBOIO crieIMdUKY, OTJIMYAETCS MacIITabOM U CpOKaMU
peanu3aluu, a Takxe 00beMOM HEOOXOAUMBIX (DUHAH-
COBBIX pecypcoB [1].

AHaN3 WHBECTUIIMOHHO-CTPOUTEIBHBIX ITPOCKTOB
(MCII) moka3zai, 4To IPUHATHE YIIPaBICHISCKUX pe-
IIEHUW B TIpoliecce IMPOCKTUPOBAHMS M peaM3aluy
CTpouTETbHBIX 006eKTOB (CO) IMIPOMCXOIUT B YCIIOBU-
SIX HEONpeneJeHHOCTH, KOTOpas MPOSBIISICTCS B BUIE
HEIOJTHOTHI UJIM HETOYHOCTH MHMOpMAIUU O peayu-
3alMU IIpoliecca CTpouTeabcTBa. HeornpenenreHHOCTD
COITyTCTBYET BCeM aTanaM kusHeHHoro 1ukiaa UCIT u
OIIpeAeIseTCs CASAYIOINUMI (DaKTOPaAMMU:

4 HEeBO3MOXHOCTb TOUHO M B MOJHOU Mepe ornpee-
JINTH LeJU U ¢(HOPMYIMPOBATh TPeOOBAHUS K MIPOEKTY;

4 TPYIHOCTHb BBIOOpa ApXWTEKTYPHl NPOEKTa U €e
CTPYKTYPHI B IIEJIOM;

4 HEIoJTHOE 3HAHKE BCeX TapaMeTPOB, OOCTOSITENBCTB
M CUTYalluii IjIs1 BbIOOpA ONTHMAJTbHBIX PELIEHUM MpU
MMPOEKTUPOBAHUM TEXHOJIOTUM PeaTu3allii.

IloBhilIeHME KayecTBa IIPUHUMACMBbIX pe]_[IeHI/Iﬁ B
YKa3aHHbIX YCJIIOBUAX MOXET OBITh JOCTUTHYTO IIO-
CpeaACTBOM TNPUMCHCHUA MO,E[CJ'[CfI, YUUTBIBAIOIINX
NMEIOIIMNECA HEOTIPEACTICHHOCTH.

HeonpeneneHHOCTh SBASETCS NMPUYMHON BO3HUK-
HOBEHUsI HeOJIarONpPUSTHBIX CUTyalluid, XapaKTepH-
3yeMbIX pucKoM. B pabore [2] puck omnpenenseTcs Kak
BO3JIEICTBHE, KOTOPOE MOXKET NMPUBECTH K TOTEPSIM
VI UHOMY YIIEpOy.

Ilpy NpuHATHM CTpaTErMYECKMX pEIIeHU B IMpPO-
1lecce aHaJIM3a MPOEKTHBIX PUCKOB MPUMEHSIETCST 00-
1IEM3BECTHBIM MPUHLIMIT JUHIBUCTUYECKOTO MOAX0/A,
B KOTOPOM OLIEHKA MPOBOAMUTCS MPU MOMOIIUA TEPMHU-
HOB «HU3KHUIN PUCK», «IOIYCTUMBI PUCK» U «BBICO-

Knit pucK». OgHAKO JUIY, TPUHUMAIOIIEMY pellleHre
(PYKOBOIUTEIIO WIM MEHEMIXEPY IIPOEKTa), CIOXKHO
NpUaaTh UM TOYHYIO (OOBEKTHMBHYIO) KOJMYECTBEH-
HYIO OLIEHKY U OIIMCATh C TIOMOIIIbIO MAaTEMaTUIECKOTO
sI3bIKA. DTO BIIUSIET HAa KAYeCTBO IIPUHUMAEMBIX pele-
HUI, MMOBBIIIEHUE KOTOPOIO MOXET ObITh JOCTUIHYTO
MOCPEICTBOM MPUMEHEHMSI METOIOB U MOJEIIE, YIu-
THIBAIOIIMX MMeloLIMecs HeompenaeaeHHocTu [3]. 3a-
YacTyIo y4eT U aHaJIM3 HeompeaeIeHHOCTE U PUCKOB
TIPOEKTOB IPON3BOINTCS AaHATUTUICCKUMU U SKCIIePT-
HeIMU MeTomamMu. OOHAKO aHATUTUYICCKUAE METOMIBI
TpeOYIOT HAJTUUMSI OOJBIIOTO 00beMa CTATUCTUYSCKUX
JAHHBIX W OPUEHTUPOBAHBI, KaK MPaBMUJIO, Ha KOJM-
YeCTBEHHBIC TTOKA3aTeNIM, a SKCIIEPTHBIE METOIBI 3a-
TPYAHUTENBHO IIPUMEHSITh IIPU OIEPATUBHONI OLIEHKE
HEOIIpeAeIeHHOCTEM U PUCKOB, IIOCKOJIBKY OHM TpeOy-
JOT HaJIM4Ms CIELMATIMCTOB BBHICOKOM KBaJIM(pUKALIMU
¥ OOJIBIIIX BPEMEHHEBIX 3aTpar.

IIpumeHeHNEe METOIOB U MOJEJe, OCHOBAHHBIX Ha
HEYETKUX 3HAHUSAX, JUILIEHBI YIIOMSIHYTBIX HEIOCTaT-
KoB. OHu no3BosistioT JITTP ucnonb3oBaTh 1151 OLIEHKU
pUCKa KaK KOJWYECTBEHHbIE XapaKTEPUCTUKU, KOTO-
pPBIM OOBEKTUBHO CBOMCTBEHHA HEOIPeACcIeHHOCTD,
TaK M KavyeCTBEHHBIC, CYOBEKTMBHBIC OLIEHKM BKC-
MEPTOB, BhIpAXKEHHbIE HEYETKUMU MOHSITHUSIMU, a TaK-
Ke opmann3oBaTh HEYETKHE OMUCAHUS C MTOMOILBIO
HEYETKUX YKCeJl, MHOXECTB, JUHTBUCTUUECKUX TIepe-
MEHHBIX U HEYETKUX CBUIETENLCTB [4, 5].

2. HeueTKkasi NpOAYKIIMOHHAS] MOJIEJb
OLIeHKH PUCKA

st MopmenupoBaHUSI PUCKOB WHBECTUIIMOHHO-
CTPOMTEIbHBIX TPOEKTOB HEYETKHME MOMAETU TIpead-
CTaBJISIIOTCSI B BUJIE HEYETKUX TMPOAYKLIMOHHBIX CEeTei
(HIIC), aneMeHThI U COBOKYITHOCTH 3JIEMEHTOB KOTO-
PBIX PEATU3YIOT PA3INYHbIE KOMIIOHEHThI HEUETKUX MO-
JieJieii 1 aTarbl HeueTKoro BeiBoaa [6]. [list mocTpoeHus
HIIC ouenku pucka UCIl HeoO6XoaMMo omnpenenuTh
TOJTHOE MPOCTPAHCTBO MPEANOChIIOK X = {x }, i =1,n —
(hakTOpOB, ABIAAIONIMXCS UCTOYHUKAMU PUCKA, U TIOJ-
HOE MPOCTPAHCTBO 3aKIIOYEeHUi Y = {yj}, J =1,_m —
nokKazaTesiel pucKa pa3JIMYHbIX 001acTeil MpoeKTa.

AHanus npoekToB CO ¢ npuBeYeHEeM IKCIEPTOB —
BEAYLIUX CIEUMAIMCTOB KOHCAJITUHIOBBIX OpraHM3a-
LU JTaHHOM MpeaMeTHOI 001aCTU, TI03BOJINII BHISIBUTh
(bakTOpHI, KOTOPBIE MOTYT OBITh UICTOUHUKAMM PHCKa
HCII (ma6a. 1). ITpu 3agaHUM TUHTBUCTUUECKUX TIE-
PEMEHHBIX, XapaKTePU3YIOLINX (PAKTOPbI PUCKA, MOTYT
MCIOJIb30BaThCs CIIEAYIOIINE TePM-MHOXECTBA, OIpe-
JIeJIsTole ypoBHU (hakTopoB [7]:
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Tabauya 1.
DaKTOopbl PUCKA MHBECTHIIMOHHO-CTPOUTENBHBIX NPOEKTOB (hparMeHT)

HaumeHoBaHue
NVHrBUCTUYECKOI
nepemeHow

0603HayeHne

Bup TepM-MHOXECTBA U MHTEpNpeTauus yposHel hakTopos

T3. H — Hel0CTaT04HO COOTBETCTBYET LIENAM OpraHu3aLm; C — COOTBETCTBYET LENAM C ONPeAeNneHHbIMI
OrpaHn4eHNAMI; B — NOMHOCTBIO COOTBETCTBYET.

T3. H— onpeaensitoT MUHUMAnbHYH (YHKLMOHANLHOCTb; C — COOTBETCTBYHOT TpeByeMoli
(DYHKUMOHANBHOCTY; B — UMEHOT U30BITOYHYHO UK HETOYHO ONPEAENEHHYH0 (DYHKLMOHANBHOCTb.

X Llenb npoekTta

['paHNLbl MpoekTa

T3. H — HELOCTATOYHO OPUEHTUPOBAHA HA PELIEHNE 3314 NPOEKTA; C — XOPOLLO OPUBHTUPOBAHA

X, ﬁ;g&m;ﬁg;naﬂ Ha PeLLEHIe 3314 NMPOEKTa; B — XOPOLLO OPUEHTUPOBAHA HA PELLIEHWE 3a4a4 NPOEKTA, UMEET B0IbLION
NOTEHUMAN Pa3BUTUS MPOEKTA.
TeXHIYECKoR T3. H— ynoBneTBOpUTENbHOE NS PEann3aLiim HavanbHbix 3aaa4, TpebyeT 06HOBNEHUs; C — [OCTAT04HOE
X OCHaLIEHMe L7151 Peanu3aunm OCHOBHbIX 3314, UMEET MAHIMATbHbIV NOTEHLMAN 15 PasBUTUS NPOEKTa;
B — NONHOCTHI0 COOTBETCTBYET 3aJa4aM NMPOEKTa, MMEET NOTEHUMAN PasBuTHs.
MeHekMEHT T3. H—cna6oe NnaHMpoBaHie Unu OTCYTCTBIE MNAHUPOBAHIS 1 MOHUTOPUHIA; C — NNaHWPOBaHie
X p0eKTa 11 MOHUTOPWHI N0 COBEPLUEHCTBOBAHMIO 3aJjaHWiA; B — NNaHNPOBaHIE CUCTEMbI 1 MOHUTOPUHT
MPOLECCOB NPOBOAUTCS CBOEBPEMEHHO.
Tabauuya 2.
IToka3aTem puCKa HHBECTHIHOHHO-CTPOUTEILHBIX MPOEKTOB ((hparMenT)
HanmeHoBanue
OGonauenve JIMHrBUCTUYECKOI nepemeHomn Mipamesianne
Puck nposiBnseTcs B TOM CNy4ae, eI UENW MHBECTALMOHHO-CTPOUTENBHOTO NPOEKTA
Y Rocrvxeue uenn npoexTa He MOryT 6bITb Peann30BaHbl 3aCTPOILLMKOM.
y CHIOKHOCTS Puck nposiensieTcs Toraa, Koraa u3-3a pasmepa npoekTa TPYAHO [eTabHO NpoaHani3npoBars
2 KaX bl 3Tan paboT, 06ecnevnTb B3auMO/eNCTBIE Y4aCTHIKOB M OPraHu3auto paoor.
% KOMMETEHTHOCTb 3aKa3umka Puck nposiBnsieTcs npu COrnacoBaHni ¢ 3aka34nkom 60MbLIMHCTBA MPOEKTHBIX JOKYMEHTOB,
3 B CCDEpE CTPOUTENBCTBA BHECEHIM 3MEHEHMIA B OOLEKT CTPOUTENbCTBRA.
. Puck nposiBnisieTcs, koraa B KOMaHzg 3aCTPOMLLIKA OTCYTCTBYHOT UNW HEOCTYMHbI
Y, KOMETEHTHOCTb 3acTpO/LIKE CMeUManneTbl, 06NnafatoLLmMe He0OX0ANMOIA KOMMETEHLMEI.
y HoBbIe TeXHONOMIM Puck nposinseTcs, Koraa B nPOEKTe HeOOX0AMMO UCMONb30BATh HOBbIE CPEACTBA
5 W TEXHONOMMY CTPOUTENBCTBA, UCTONb30BATL COBPEMEHHYIO CMIELMATBHYIO TEXHUKY.
y ADXTEKTYDHBI Puck nposiBnsieTcs, Koraa apxXuTekTypa He 00eCne4BaeT yCTONYMBOCTb NPOEKTHBIX PELLEHMIA,
6 y KOTOpast NPOSIBNISIETCS B NPUCNIOCOBNEHHOCTY K BO3MOXHBIM N3MEHEHUAM TDEOOBAHMIA.
Y, TexHu4eckui Puck nposiBnsieTcs, koraa TpyaHo peani3oBath TDE60BaHNS K NPOEKTY.

— T2 = {Husxuii (H), Boicoxuii (B)};

— T3 = {Huskuii (H), Cpeonuii (C), Buicoxuii (B)};

— T4 = {Ouenv Husxuit (OuH), Huskuii (H), Cpednuii
(C), Bovicokuii (B)};

— T5 = {Ouenv Husxuit (OuH), Huskuii (H), Cpednuii
(C), Boicokuii (B), Ouensv Bovicokuii (OuB)}.

B mpouecce aHanusa (hakTopoB pUCKA BBISIBICHBI
MoKa3areju, KOTOPbIe MOTYT XapaKTepH30BaTb PH-
cku UCII (maba. 2). Ilpu 3anaHUM TUHTBUCTUYECKUX
MepEMEHHBIX, XapaKTepU3YIOLIMUX ITOKAa3aTe/JIM PUCKa,
HCIIOJIb3YIOTCS CeIYIOLIe TEPM-MHOXECTBa, OIIpeae-
JISTIOTIME TIOKA3aTeIu pUCKa:

— T1 = {Huszkas ouesuonocmov pucka (HOP), Cpedusis
ouesuornocms pucka (COP), Buvicoxas ouesudnocmos pu-
cka (BOP)};

— T2 = {Ouenv Huzkas ouesudnocmo pucka (OHOP) Hus3-
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kasa ouesudnocmo pucka (HOP); Cpeonss ouegudrocmo
pucka (COP); Boicokas ouesudnocmo pucka (BOP), Ouens
8bicokas oueguornocms pucka (OBOP)}.

BzanmocBsa3p Mexny ¢dakTopaMu (aHTEIIEACHTOM) U
TokazareasiMiM pucka (KOHCEKBEHTOM) IIPENCTaBIISIET
co00ii OMHapHOE HEYETKOE OTHOIIIEHUE Ha IeKAPTOBOM
MPOV3BENCHUY COOTBETCTBYIOIINX HEUETKMX MHOXKECTB.
HeueTtkoe NMpuYMHHO-CIEACTBEHHOE OTHOIIIEHUE MEX-
Iy aHTEIENCHTOM M KOHCEKBCHTOM 3aIaeTcsl B BUIE
HeueTkol mnpoaykuuu [4]. TIpouecc dopmupoBaHus
0a3bl HeueTKuX npoayKuronHbix ipasw (HITIT) mpen-
CTaBJIsIeT coboli (hopMabHOE TIPeACTaBICHUE SMITUPU -
YyeCcKMX 3HaHUM 3KcrnepTa B MccaeayeMoi mpobeMHOo
00JIaCTH MO CXEMeE «€CH ..., TO ...». HITI1 Mmomenu oueH-
K1 PUCKOB MHBECTUIIMOHHO-CTPOUTENIBHBIX MPOEKTOB
TIpUBEICHBI B maoba. 3.

bUSHEC-HH®DOPMATHKA Ne2(32)-2015 r.
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Tabauya 3.
HeuyeTkune npoaykinnoHHbIe
npasuna moaemu (pparvenr)

06o3HaveHne

npasuna KoncexBeHT

AnTeuepeHt

ba3za npasun M1

MmAi X, =HAX,=Bvx,=0) J, = 04erb BOP
m.2 X, =HAX,=H y,=BOP
Mm.a3 X,=Cnrx2=H y,=COP
ma4 X =BAlX,=Bvx,=0) y,=HOP
Mm.bs X,=BAax,=H Y, = 04enb HOP
ba3za npasun N2
n2.1 X,=HA(X,=Bv X, =0B) Y, = 04exb HOP
M2.2 X,=Hax,=C y,=HOP
2.3 X,=CAx,=—0H y,=COP
n2.4 X,=BA(x,=Bvx,=0B) ¥,=B0P
n2.5 X,=BA—=(Xx,=Bvx,=0B) J, = 04exb BOP
basza npasun N3
M3.1 (X,=OHAX5=H)Ax6=H J, = 04enb BOP
M3.2 (X, =HAX6=C)AX6=C y,=BOP
Mn3.3 X,=CA(X6=Cvx6=B) y,=C0P
Mn3.4 X,=BAx6=8B y,=HOP
3.5 X, =CBAX6=8 Y, = 04enb HOP

Hedetkas mpoayKIImoHHAsI MOIEb IIO3BOJISIET CHSITh
OrpaHMYEHUST Ha YMCJIO YIUThIBAEMbBIX BXOIHBIX TTepe-
MEHHBIX U WHTETPUPOBaTh KaK KauyeCTBEHHBIC, TaK U
KOJIMYECTBEHHbIE MOIXOMAbI K olleHKe puckoB. B HIIM
olpeneneHbl 19 BXOMHBIX JIMHTBUCTUIECKIX TIEpEMEH -
HBIX, XapaKTePU3YIOMINX (DaKTOPBI pUCKA, 14 BEIXOTHBIX
JIMHTBUCTUYECKMX IIE€PEMEHHBIX, XapaKTePU3YIOIINX
pucku paznuuHbix oonacteit MCIT. Moaenb coaepXuTt
14 6a3 mpaBua ¥ MO3BOJISET MPOBOIUTDL TUHTBUCTHUYEC-
CKMIT aHAJIN3 PUCKOB, KOTOPHIC HECYT MOTCHIIMATbHBIN
yiiep0 TPOEKTY, a TaKKe BEISIBUTH IPHOPUTETH PH-
CKOB (OYeHb BBICOKMIA, BBICOKMIA, CpEIHWI, HU3KUIA,
O4YeHb HU3KHUIA), KOTOPhIE BaXKHBI IJII MEHEIKMEHTA
MHBECTULIMOHHO-CTPOUTEJIBHOTO IIPOEKTA.

3. MocTpoenne HITM onenku pucka

ABTOMaTH3aIus IIpollecca aHaIM3a PUCKOB MOCPEI-
CTBOM IIPMMEHEHUS CUCTEM ITOACPKKY IMPUHITHUS pe-
mwenuii (CITITP) mosbiliaeT 3(p(eKTUBHOCTh pabOTHI
NI, TpuHUMaloniero pemexnne. OMHaKO CyIIeCTBYIO-
1I1e TIPOrpaMMHbBIE TTaKEeThl aHAJIM3a U OIICHKU PUCKOB
He 00J1a1af0T BO3MOKHOCTSIMH MCITOJIb30BaHMS HEUEeT-
KHX TIPOAYKIIMOHHEIX CeTeii, TNOO B HUX OTCYTCTBYIOT
(bYHKLIMY MHTETPaJIbHOIO aHAIKM3a KaK KAYeCTBEeHHBIX,

BbUSHEC-HHDOPMATHUKA Ne2(32)-2015 r.

TaK U KOJIMYECTBEHHBIX (DaKTOPOB pucka [8].

B [9] npoBeneH 0630p M3BECTHBIX MPOrPaMMHBbIX Ta-
keroB (ITIT) mnst HeyeTKOro MoOAEIMPOBAHUS, TAKUX
Kkak maketr CubiCalc pupmel Hyper Logic, FuzzyTECH
¢dupmbr Inform Software, naker JFS, FIDE dbupmbl
Ap-tronix, nakeT paciuupeHus Fuzzy Logic Toolbox nis
porpaMMHoOro cpencrtsa MatLab.

0O0630p moKa3aj, YTo OOJIBIIMHCTBO M3 YKa3aHHbIX 111
OPUEHTHPOBAaHBI HA TTOCTPOECHME BKCIIEPTHBIX CUCTEM
Ha OCHOBE HEYETKOIl JIOTMKM, OJHAKO, HauOOoJIblleit
YHUBEpCAIbHOCThIO o0nanaioT FuzzyTECH w pacimpe-
aue Fuzzy Logic Toolbox. IIporpammHoe cpeacTBo Mat-
Lab Haubonee nonynsgspHo B CHI', B cBs3U ¢ 4eM OHO
MMeeT JI0CTaTOYHOE KOJIUYECTBO HHGOPMAIIMOHHBIX
WICTOYHUKOB T10 €T0 IIPUMEHEHMIO Ha PYCCKOM SI3BIKE.

K HemocraTtkam TIIEPECUYNCIICHHBIX NMPOIpaMMHBIX ITa-
KETOB CJICAYCT OTHECTHU X CTOMMOCTDL, KOTOpad Ha4u-
HaeTCd OT 2,5 TBIC. JOJIJTapOB B CTaHZ[apTHOﬁ ITOCTaBKC€.

B pa6orax [7, 10] onuchiBaeTcsl Mpouecc MocTpoe-
HUS 9KCTIEPTHOW CUCTEMBI OLIEHKM PUCKOB Ha OCHOBE
HEYeTKOU JIOTUKHM B nakeTe Fuzzy Logic Toolbox v mipo-
BOJUTCS peain3alnsl HEeYeTKOIo BbIBO/Ia Ha OCHOBE aJl-
roputMa Mamnanu (Mamdani) [11].

Ncrnonb3oBaHHBIN ITaKeT IMOKa3aa ce0sI JOCTATOUHO
YHUBEpPCAJAbHBIM, OJHAKO JISI peaJu3aluud pa3pado-
TAaHHOW HEYETKON NpPOAYKLIIMOHHOM CETH, OPUEHTH-
POBaHHOM Ha OLIEHKY PUCKOB, He o0OecreyuBaeT Tpe-
OyeMoli (byHKIIMOHAJIBLHOCTH, TaK KaK He IT03BOJISIET
CTPOUT MHOTOYPOBHEBBIE MOJIEJIH.

TakuM 06pa3oM, BEIIICTIPUBEICHHBIC OIPaHITICHUST
MPOrpaMMHBIX TTaKE€TOB MOOYIWIM BBIIIOJIHUTH COO-
CTBEHHYIO Pa3pabOTKy CUCTEMBI ITOIIE PXKKH ITPUHATHS
pelIeHNI aHaJIin3a PUCKOB Ha 0a3e HEUSTKUX IPOIYK-
LIMOHHBIX CeTell, KOTopasi IMO3BOJIUT MOJYYUTh KaK Ka-
YECTBEHHBIE, TaK ¥ KOJTMICCTBEHHBIC OLICHKU.

151 peanu3anuuy mpoiecca He4eTKOro MOAeInpoBa-
HUSI pPUCKOB MTHBECTULIMOHHO-CTPOUTEIBHEIX ITPOEKTOB
nocpeactsoM pazpadotanHoit CITITP Modeling FuzzySet
[12], BeIMOMHEHHOU B cpeae Microsoft. Net Ha SI3BIKE
C#, nauuy, NPpUHUMAIOILIEMY pelleHue, HeoOXOAUMO
BBITIOJTHUTH CJIEIYIOIINE TeHCTBYS:

Illae 1. ChopmMupoBaTh HEYETKYIO MPOIYKLIIMOHHYIO
MOJIeJIb OLIEHKM PUCKOB IPOEKTOB CTPOUTEIBHBIX 00b-
€KTOB C IIOMOIIBIO Tu3aitHepa Momenu (puc. 1).

DopmupoBaHUe MOIEU TIPEAToaraeT 3a1aHue JIMH-
rBuctuueckux TmepemeHHbIX (JIIIxx), ¢dopmanusyio-
mMx (akTOpbl M IIOKA3aTeJX PUCKOB MHBECTULIM-
OHHO-CTPOUTEIBLHBIX TIPOCKTOB, a TaAKKe 0a3bl HEUET-
kux npoaykuuoHHbiXx npaBuna (BIIxx). JITTP moxer
HCIIOJIb30BaTh IMPEMI0XEHHYI0 HEYETKYIO MPOMYKLIM-
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Puc. 1. HedeTkast npoayKUMOHHas Moaenb OLgHKM puckos ACT

OHHYIO MOJIEb, JIN0O IMPOU3BECTH MOIN(MDUKAIINIO MO-
nieiv, ornpeaesisisi GakTophl U IoKa3aTeIu pucka, akTy-
aJIbHbBIC TSI KOHKPETHOTO TIPOEKTa, a TaKXKe N3MEHUTh
MpaBujIa HEYETKOIO BHIBOA.

Ilae 2. asugurayus — BBegeHNE HedyeTKOCTH. Ha
9TOM IlIare HEeoOXOOMMO 3aJaTh (PYHKLMU TMpPUHAI-
JIEXKHOCTH JJISI TEPM-MHOKECTB BXOTHBIX M BBIXOTHBIX
JIMHTBUCTHMYECKUX mnepemeHHbIx [5]. IlporpammnHoe
cpeactBo ModelingFuzzySet obecnieunBaetr GhopMupo-
BaHMe (YHKUMN NPUHAICXKHOCTH TEPM-MHOXECTB
pPa3JIMYHBIX BUIOB: TPEYrojbHble, TpalellMeBUIHbBIC,
Z—, S—u [1-obpa3Hkble.

B o6111em cirydae MeToasl HOCTpoeHUs (PYHKIIMA Mpu-
HaIJIEXXHOCTU ONPEACIISIOTCS CIICAYIOIINMHA (paKTopam:

4 IIpeItoaaraeMblii BUI 00JIaCTU OIpeIeeHUS He-
YETKOTO MHOXECTBa (IMCKpETHAsI, HEMIPEPbIBHAs, He-
YHCIIOBas);

4 IPUMEHSIEMBbII CITOCO0 SKCIEePTHOro onpoca (MH-
IWBUIYAJTbHBIN, TPYIIIIOBOIL);

4 TUN UCMOJb3YEMON SKCIIEPTHOUW WHGOpMaluU
(TIopsimKoBasi, KapaAUHAIbHAs);

4 WHTEepIpeTalus JaHHbBIX 9KCIIEPTHOTO OIpoca (Be-
POSITHOCTHASI, I€TEPMUHUPOBAHHAS).

Ha HavaibHBIX 5Tamax WCCIEIOBAaHUS WHBECTU-
LIMOHHO-CTPOUTEIbHBIX MPOEKTOB BIIOJHE IOMYCTUMO
WCITONIb30BaTh TUTIOBBIE ([—R)—dyHKIMu! Tpeyroib-
HOTO W TparelenJaIbHOTO TUIOB, OMpENEICHHbBIE Ha
01-HocuTene?, B majbHEeMIIeM UX MOXHO YTOYHSTH B

' Heuetkue uncia (L-R)-Tuma — 370 pa3HOBUIHOCTH HEYETKUX YHCE] CIIELUATBLHOTO BUA, T.€. 3a[1aBA€MbIX
IO OTIPE/ICJIEHHBIM MTPABMJIAM C 1IeJIbIO CHIDKEHMST 00beMa BEIYVMCTICHUI TIPY OTIepaITisiX Hall HUMHU.

2 (01-HOCHUTEIb — OTPE30K €AMHUYHOM UTHHBI.
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npoiiecce Habopa CTATUCTUYECKHUX JaHHBIX TT0 00beK-
TaM ¥ MpoIlieccaM MpenMeTHON 00IacTH.

Hanpumep, rpaduku ©GyHKIMNA NpUHALIEKHO-
CTU BXOmHOM nepemeHHoit JII10] — «llenb mpoekTar,
TepM-MHOXECTBO KOTOPOIl COCTOMT M3 TPeX TEPMOB
T={Hus3kuii (H), Cpeonuii (C), Boicokuii (B)} 1 xapak-
TEPU3YET HU3KWUI, CPEIHUNA W BBICOKMN YPOBEHB CO-
otBeTcTBUs ueau MCII uensm wiv 3agayaMm opraHu-
saunu. OYHKINY TPUHAMIESKHOCTH IS TIepeMEHHOM
JITI01 aBnsgioTcs TpaneueBUIHBIMU U UMEIOT CIeAYI0-
LIV BU:

#!(x; 0; 05 0,15; 0,4), S (x; 0,3; 0,45; 0,55; 0,7),
ul(x; 0,6; 0,85; 1,0; 1,0).

Illae 3. 3anaHue HeyeTKMX npasui. [IpaBuia Moaenu
(opmupyoTCs Ha OCHOBE OOILIMX 3aKOHOMEPHOCTEM
MOBENEHUSI UCCIIEAYEMOI CUCTEMBI 1 TIO3BOJISIIOT «BJIO-
KUTh>» B MEXaHU3M BBIBOJ/IA JIOTUYECKYIO MOJIEIb TTPH-
KJIAJIHOTO YpOBHsA. B mabn. 4 npuseneH npumep MOIM-
uumpoBanHoit 6a3sl ipasun bI11u3 maba. 3.

Tabauya 4.
basa npasun 1101
Nenpaswna | Ano1 | nmo2z | nnzo
1 Huzkuit Huzkuit Bbicokuit
2 CpeaHuii Huakuit CpeaHuii
8 Cpeanuit Bbicokuit Cpeanuit
9 Bbicokuii Bbicokuii Huskuii

Taxke B mpouecce GopMUpOBaHUS HEUETKMX ITpa-
Bun monenu JITTP 3amaer cTeneHb BIMSIHUS TTOKa3aTelist
pucka Ha UCII (maba. 5), KOTOpBIit UCTTOIB3YETCS IS
OLIEHKM BO3MOXKHOTO yiepba Npu BO3HMKHOBEHUU
IaHHOTO PUCKOBOTO COOBITHSA, HAIIpUMEpP, PAaHT BBI-
XOJHOI TMHIBUCTUYECKOM nepeMeHHoI JITT20 — 4.

Tabauya 5.
CreneHb BJIMSAHIA NOKA3aTeE/IsA PUCKA HA MPOEKT

Panr nokasarens pucka | Onucanue

1 HesHauuTensHoe BNMSHIE HA NPOEKT

2 3aMeTHOE BJINSHIE Ha NPOEKT

3 bonbLLoe BnKsiHWE HA NPOEKT

4 Kputn4eckoe BNngHUE Ha NPOEKT

5 Karactpodm4eckoe BNMAHINE Ha NPOEKT

Hlae 4. Nedazsudukanus — npeodbpa3oBaHUe He-
YETKOTO MHOXECTBA B ueTKoe yucio. CyIecTByeT He-
CKOJIBKO KJIAaCCUYECKMX aJTOPUTMOB HEUETKOTO BhI-
Boja, Takux kak Mammanu, CyreHo u Llykamoro. B

BbUSHEC-HHDOPMATHUKA Ne2(32)-2015 r.

OITMCHIBACMOM MCCJICIOBAHUM peaTu3aliisl HEYETKOTO
BBIBOJIA OCYIIECTBIISIETCS Ha OCHOBE ajlropuT™Ma Mam-
Janu (Mamdani) [13]. JaHHBIA aaropuTM B 0OIIeM
BUJIE UCIIONb3YET CXEMY «IBa BXoJa — 0a3a IpaBMI —
OIIMH BBIXOI» U TOCTATOYHO JIETKO MOXET OBITh MOMIM-
(ummpoBaH WISt CXeMbl ¢ MHOTMMU BXOJaMM. Pe3yib-
TaTHl, OJTydeHHEIE Ha 3Tare Aeda33nduKanum, UMeIoT
BHUJI HEYETKOTO MHOXECTBA, YTO XapaKTepHO IS pa3-
paboTaHHOI HEUETHOM MPOAYKLIMOHHON! CETU OLEHKU
MPOEKTHBIX pUCKOB. Anroputmbl CyreHo u Llykamoro
MIPEaIIoaararoT (OpMUPOBAHNE YSTKOTO 3HAYCHUSI MIJIST
BBIXOTHOM MEPeMEHHOI, YTO HE COTJIacyeTcs ¢ MoJe-
JIbIO B TAaHHOM HCCJIEIOBaHU Y.

s mpeoOpa3oBaHUs TUCKPETHOTO MHOXKECTBA 3HA-
YyeHWi (YHKIMA TPUHAIIEKHOCTH B YETKOE YHUCIIO
TIPUMEHSIETCSI METOI LIEHTPA TSIXKECTH:

Ymnx
Dby ()
[ — (1)

max

2ty (v,)

r=1
rae Y — 4ucio 371€MEHTOB y. B IMCKPETU3MPOBAH-
HOM [IJ11 BBIYMCJIEHUS «LEHTpa TSKECTH» obnactu Y,
B’ — HeuyeTKoe MHOXECTBO, OINpeAciaeHHOe Ha Y,
Hy (¥,)€[0,1] — dbyHKIMS MPUHANLTEXHOCTH HEYETHO-
ro MHOXecTBa B'.

Peanmm3zyst cucreMy HEYETKOro BHIBOIA Ha 3Talle JIe-
(az3ubukam MOCPEACTBOM CHUCTEMBI TTOIIECPKKU
TIPUHSITHS PEIIEHUH YIpaBieHUs] PUCKAMU TTPOEKTOB
ModelingFuzzySet, nonydyum KadectBeHHylo (Huskuii
puUCK) U KoJudecTBeHHYIO (13,5) olieHKY mokazaTensi
pucKa, a Takxke creneHb yBepeHHocTH (0,65) B mojy-
YEHHOW OLICHKE.

IMTonyyeHHBle JaHHBIE MOTYT OBITH MCITOJIb30BaHbI
JIITP nng onpeneneHrs] BO3MOXHOTO yiiepda oT BO3-
HUKHOBEHUSI PUCKOBOTO COOBITUS, a TaKXKe BIWUSIHUS
JAHHOTO COOBITUSI Ha CPOKHU, (PYHKIHMOHAJBbHOCTb U
Ka4eCTBO MHBECTULIMOHHO-CTPOUTEIBHOTO MPOEKTA.

4. UcnoJb30BaHue MOIEH
onenku puckos UCII

Anpobansi HEYeTKOW IPOAYKIIMOHHOM MOaeau
OLIEHKM PUCKOB MPOUCXOUIA TIPU peau3alliy OfHO-
TO U3 CYOMPOEKTOB B MPOLECCE CTPOUTEIBCTBA MYJIb-
TUMOJAIBHOTO TPAHCIIOPTHO-JIOTUCTUYECKOTO Y3714
«PocroBckuit yHuBepcanbHbiii mop» OAO «A30Bo-
HoHckoe mapoxonctBo». Ha sTtame uaeHTUbUMKAAN
PUMCKOB TIPOEKTHOM KOMaHION ObLIM OIpeneIeHBI
ypoBHU (haKTOPOB pUCKA, XapaKTepHbIe IJIs JAHHOTO
MHBECTULIMOHHO-CTPOUTENIBHOTO MpoeKTa (maba. 6).
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Tabauya 6.
NnenTudunupoBannbie (hakTOPHI
pucka UCII (¢pparment)
0603Ha- CreneHb
S Onucanne thaktopa pucka YBEPEHHOCTH
X Llenb NpoeKTa MoHOCTLH COOTBETCTBYET 08
1 UENsIM OpraHu3aLmm :
X [PaHLbI NPOEKTa COOTBETCTBYHOT 09

2 Tpebyemoit DYHKLMOHANBHOCTI NPOeKTa

TexHU4eCkoe OCHaLLIEHWE YIOBNETBOPH-

nepBoro ypoBHs1 (JT120—JI1129). 3atem mporpammoit
pacCcUUTBIBAETCS 3HAUEHUE KaXIOW BBIXOAHOU JIMHT-
BUCTUYECKON TepeMeHol BToporo ypoBHs (JI130—
JII132), c ucnob30BaHUEM MOJYYEHHBIX paHee OLIEHOK
B KauecTBE BXOMHBIX NTaHHBIX, IMOCJE YeTro Mmporpamma
orpenessieT UHTerpanbHyo oleHKy pucka UCII. Tlo-
JIydYeHHBIE PE3yJbTaThl IPEICTABICHbI 8 maoa. 7.

Wcnonb3ys pe3yabTaThl MoneavupoBanus, JITIP moxer
OIpEIeINTh CYMMY BO3MOXKHOTO YIIlepOa OT BO3HUKHO-
BEHMSI KOHKPETHOT'O PUCKOBOIO COOBITUSI IO maba. §.

Tabauya 8.

X, TeNbHOE, AN peanu3aLui HavanbHbIx 0,9
3a/1a4 11 Tpe6yeT 06HOBNEHNS IIIka;1a BO3MOKHOIO yiepoa
Xis CbipbeBoe 06ecneyeHue Hin3koe 0,8 TpH BO3HUKHOBEHHH PUCKA
X, | cootBetcrayet TpedosaHysiM npoekTa 08 noK:g:rrem 3HauenHve nokasatens pucka
C OMPEAENEHHbIMM OrPaHUYEHNAMM Whexa
B cocTase KOMaH /bl 3aCTPOMLLMKA MMEETCS
X, JehLNAT CNeLUanicToB no HeKOTOPbIM 1,0 1 $500 $1Tbic. | $1,57Thic. [ $2Thic. [ $3 ThIC.
0601acTAM NpoekTa
P - 2 $57bic.  [$10ThIc. | $15ThIC. | $20 THIC. | $30 ThIC.
X MeHezkep npoekTa UMBET OrpaHin{eHHbIiA 09
18 ONbIT paboThbl C NPOEKTaMK AAHHOMO TUNa ' 3 $50 Thic. | $100 Thic. | $150 Thic. | $200 Thic. | $300 Thic.
PyK0BO/CTBO NPOEKTA NPOBOAWT MNaHMPO- 4 $500 Toic. | $1 MoK, | $1,5mMnH. | $2 mmH. [ $3 MnH.
X BaHINe 1 MOHUTOPWHT MO COBEPLIEHCTBOBA- 0,8
HUIO TEXHUYECKIX 3ajaHWiA 5 $5mnH. | $10 MaH. | $15 maH. | $20 maH. | $30 mAH.

IMomyuenHnas wHbopMalMsg Oblla HCIOJB30BA-
Ha B Ka4eCTBE BXOJHBIX NAHHBIX JJISI HEYETKOW TMpo-
TYyKUMOHHOW MOIEIU WHTErpajbHON OLIEHKM pHUCKa
WHBECTULIMOHHO-CTPOUTEILHOTO TPOEKTa, JJs BbI-
YUCIIEHUSI KOTOPOIl HEOOXOMMO TIPOBECTU MOJEIUPO-
BaHWE BCEX BBIXOAHBIX IMHIBUCTUYECKUX MTEPEMEHHBIX

Taxcke onpeae T BIUSIHYE JAHHOTO COOBITHS Ha CPO-
KU, (PYHKIIMOHAIBHOCTh U KaYeCTBO WHBECTULIMOHHO-
CTPOUTENHLHOTO TIpoekTa 1Mo maba. 9. Iloxm kauecTBOM
TIOHMMAETCST COBOKYITHOCTB CBOMCTB, KOTOpAast 00yciaB-
JIUBAET MIPUTOJHOCTb MPOEKTHOTO MPOIYKTa yIOBJIETBO-
PSATH TOTPEOHOCTU KOHEYHOTO MOTPEOUTENS.

Tabauya 7.
Pe3ynbTatsl MoaeupoBanus nokaszareeii pucka MCIIT
06o3natienne nuurnugfvrq':?::%;a:::emeuoﬁ Paur | 3uatenue Tepma noKa33:::::“:ucKa ysg;:::gzm
Y, JlocTixeHIe Lienu npoexTa 4 HOP 13,5 0,79
Y, CNOXHOCTH 3 CopP 50 0,7
Y, KOMNETEHTHOCTb 3aKka34uka B CHEpe CTPOUTENLCTBA 2 HOP 19,5 0,8
Y, KOMNETEHTHOCTb 3aCTpONLLMKa 4 CoP 50 0,7
Y, HOBbIE TeXHONOrAK 3 BOP 83 0,7
Y, ApXUTEKTYpHbIN 3 HOP 21 0,6
Y, TexHu4eckui 3 CoP 50 0,7
A [pon3BoanTENLHOCTL TPYAA 3 COP 50 0,75
A besonacHocTs 3 cop 50 0,68
Y YnpaeneH4eckmit 3 CoP 50 08
Y, OpraHu3aunoHHas CTabubHOCTb 3 HOP 30 07
Y, OYHKLINOHANBHbIN 4 BOP 70 0,7
2 HedhyHKUMOHaNbHbIN 3 CoP 50 0,7
Y, Puck npoexTa 5 CopP 50 07
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Tabauya 9.

IIIkana BAMAHUA PUCKA HA MPOEKT

3HayeHne nokasarens pucka

81-100
Cpoki HesHauutensHoe yBennye- | YBenudeHne Bpemenn | YeenudeHue Bpemern | YeenudeHue spemern | CepbesHoe yBennde-
Hne BpemeHN (< 5 %) Ha 5-10% Ha 10-20% Ha 20-30% Hie BpemeHn (< 30 %)
HeaHauMTestbHoe yMeHb- 3aTpoHyTa (yHKUMO- 3aTpOHyTa chyHKLMO- YMEHbLLEHME (DYHKLMO- Peanmayewlbm
HaNbHOCTb BO BTOPO- HaNbHOCTV NPOEKTa HA |  MPOEKTHbIA NPOAYKT
OYHKUMOHANIBHOCTL | LIEHME (DYHKUMOHATIBHOCTH HaNbHOCTb B OCHOBHbIX
IDOBKTHOTO MPOAYKTa CTENeHHbIX 06/1acTsX 06aCTAX MPOEKTa HEnpuemIeMoM ypoBHe NPaKTH4ECK
y npoeKTa ANA 3aKa34nka ecnonesex
HeaHauntensHoe ymeHblue- | CHmKeHue kaqecTBa |  CHIKeHWe KayecTsa ggllf:&”me}('\;”neo“ﬁ?ﬁéﬂ;e npgeegmfg %glﬁlym
Ka4ecTso HUE KA4eCTBA MPOEKTHOTO |  BO BTOPOCTENEHHBIX | B OCHOBHbIX 0011ACTSX
npoAyKTa 06MaCTAX NPOBKT p0eKTa Ka4eCTBa NPOEKTHOO NPaKTN4ECK
npoaykTa 0ecnonesex

Takum oGpa3oM, MHTErpaibHas OLEHKA pUCKa Mpo-
eKTa MOKa3bIBAeT, YTO BO3MOXHBII yilepd opraHu3a-
LM 3aCTPOMIIMKA MOXET COCTABUTH OKOJIO $15 MIIH.,
CPOK peaju3alliy IPOEKTa MOXKET YBEJIMYUTHCS Ha
20%, a TakKe MOXET OBbITh 3aTpOHYTa (DYHKIIMOHAIb-
HOCTb U CHIDKEHUE KayeCTBa B OCHOBHBIX OOJIACTSIX
MPOEKTA.

IMonyuenHass mH@opmalus Obla TepefaHa CTEMK-
XoJIepaM — TIPeAICTaBUTENISIM 3aKa3urKa IIpoeKTa, pas3-
paboTyrKa IpoeKTa, TU3NHTOBOI KOMITAHWU U ITOCTaB-
LMK ChIPHSL.

ITo pe3ynbTaTaM coBelllaHUs ObLTa OMpeaeeHa cia-
6ag cropoHa MCII — (yHKUMOHAJIBHOCTh MPOEKTa,
NPUYMHOMN KOTOPOU CTajla OTpaHUYEHHOCThb 3aCTPOii-
IIMKa B TEXHUYECKOM OCHAIEHWM U ChIpbEBOM 00e-

4 NIpOBECTU TepeodyuyeHre COOCTBEHHOIO MepCoHa-
Jla 3a CYET PE3ePBHBIX CPEICTB, 3aJ0XEHHBIX B ILIaH
YIPaBJICHUS IIPOSKTOM.

Ilocne »roro KoMaHmOIl mpoekTa OBUI IIPOBE-
JIeH TIOBTOPHBIM aHaauM3 YpOBHeEil (aKToOpoB pHcCKa.
Pesynbratel UsBMeHeHU maba. 6 mpuBeAeHbI 6 maba. 10.

IMonyyenHnass wuHpopMauuss OblJla HCITOJb30BaHA
B HEUYETKON MNPOAYKIMOHHOM MOAEIW IJIsi IOBTOp-
HOTO OIpeIecHNSI WHTETPaIbHOM OIEHKHA pHCKa
MHBECTULIMOHHO-CTPOUTEIBHOTO TIpoeKTa. Pe3ynbra-
Thl UBMEHEHU I maba. 7 IpuBeaeHbI B maoa. 11.

Tabauya 10.
N3mennsBmmecs pakropsr pucka UCIT

Crenenb

Onucauue haktopa pucka

CTIIeYEeHUM 11 TEXHOJOTMHM peaau3aluu mpoekra. B YBEpEeHHOCTH
CBSI3U C 3TUM JIMLIAMU, TTPUHUMAIOIIMMU PEIIEHUS, ¥ TeXHIYECKOR OCHALLBHIE MONTHOCTbIO 09
OBUIO PelIeHO: " COOTBETCTBYET 3ala4amM NpOeKTa '
4 apeHAoBaTh JOMOJHUTENbHYIO 00jiee MOUIHYIO X MonHoe 0GecneseHve CTPOUTENbHbIMIA 08
15 Marepuanamm '
CTPOUTEILHYIO TEXHUKY; P
. KBannukauns koma/bl 3acTpoiilLika
CMEHUTD [MOCTABILMKA ChIPbS U 3aKYIIUTH KPYIIHYIO X, | ONHOCTbIO COOTBETCTBYET TPEOOBaHMSIM 08
MapTUIO CTPOUTEIBHBIX MAaTEPUAJIOB; npoekTa
4 [IpUBJIeYb HENOCTAIOIIMX COTPYAHUKOB B OTIE/Ib- X Komata 3acTpoiitmka nosHoCTb 10
17 ’
Hble 0GIACTH MPOEKT; YKOMNNEKTOBaHa 1t MOBWbHA
Tabauya 11.
Pe3yabTaThl NOBTOPHOTO MOIEMPOBaHUs noka3areeii pucka UCIT
HaumenoBanue 3Hauyenne Crenenb
06o3nasohno NWUHTBUCTHYECKOI NepeMeHoi PaHr=| SwaionhavepNa noxKasatensi pucka | yBepeHHOCTH
Y, KoMNETEHTHOCTb 3aCTPOMLLMKA 4 HOP 15 0,7
Y, HoBbIE TeXHOMOMUI 3 HOP 21 0,7
Y, OYHKLMOHabHbI 4 HOP 23 0,7
Y, Puck npoekTa 5 HOP 30 07
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Takum 006pa3oM, aHaIU3 MOKA3bIBAET, YTO YPOBEHb
pucka npoekTta no3poJjsier peanuzoBate MCII B Hop-
MaJIbHOM peXUME, HO UMEIOTCS MPEATIOCHUTKY YBEIU-
YeHUs CpoKa peayin3aluu npoekra Ha 5—10%, a Takxke
U3MeHeHU (YHKIIMOHAIBHOCTY M CHIXKEHUS Kaue-
CTBa BO BTOPOCTEINEHHBIX 00nacTsax mpoekra. [Toaro-
My HEOOXOIMMO MPOBOAUTh MOHUTOPWHT U KOHTPOJIb
YpPOBHEI pHUCKa U B claydae HEOOXOAUMOCTU pa3pado-
TaTh ¥ IPUMEHUTH IJIAaH MO CHUXKEHUIO WM Tiepeaaye
pucka, uHave yuiepo opraHu3aluu 3acTpoiIImKa Mo-
KeT cocTaBUTh OKOJI0 $10 MITH.

I'padbmyeckuii  pe3ynbpTaT MOICITMPOBAHUS WHTE-
rpanbHOI onieHKM prucka M CII mpuBeneH Ha puc. 2.

Hu3

1.0

0.9 3HaveHue nokasarens pucka 30 fri
0.8 CreneHb yBepenHocTh 0.7

o Lo i

0.6
0.5

0 i
o2 \
0.1

10 20 30 40 50 60 70 80 90 100

Puc. 2. Pe3ynbrar HeYeTKOro MOAENNPOBaHNs uHTerpanbHoi J1M33

5. 3akmouyenne

Hcronp3oBanme pa3pabOTaHHOM HEYETKOM IIpo-
JTYKIIMOHHOUN MONEN U CUCTEMBbI MOMAEPXKMU MPUHS -
TUSI pellieHUil MPU aHaau3e PUCKa WHBECTUIIMOHHO-
CTPOUTEILHOIO IIpoeKTa mnoka3ano, yro HIIM wu
CIIITP MoryT noctatoyHo 3PHEKTUBHO MPUMEHSITCS
JUISl JaHHOW NIPEAMETHOM 00J1acTu.

HeuyeTkas npoayKIIMOHHAS! MOJZIEJb O3BOJISIET CHATh
OTPaHUYEHMS HA YUCIIO YUYNUTHIBAEMBIX BXOJHBIX TIE€pe-
MEHHBIX U UHTETrpUpoOBaTh Kak KauyeCTBEHHbIE, TaK U
KOJIMYECTBEHHBIE TOAXOJBI K OIleHKEe PUCKOB. B Heit
orpeieaeHbl 19 BXOMHBIX TUHTBUCTUYECKUX MIEPEMEH-
HBIX, XapaKTepu3yolmux (hakTopsl pucka, 14 BbIXO.-
HBIX JTUHTBUCTUYECKUX TEPEMEHHBIX, XapaKTePU3YIO-
IIMX MoKa3aTeau pucka pasauuyHbix oosacteit MCII.
Mopnens comepxut 14 6a3 mpaBWw U TO3BOJISIET TIPO-
BOAUTH JIMHTBUCTUYECKUI aHaIu3 PUCKOB, KOTOPBIE
HECYT MOTEHIMAbHBIEC YTPO3bI U YIIIEPO CTPOUTEIHHOM
OpraHu3aIum.

Cucrema OAAEPXKKYU MPUHSATUS PELIEHUI TTO3BOJIS-
€T CTPOUTHh MHOTOYPOBHEBbIC HEUETKHE ITPOAYKIIMOH-
HbI€ MOJEJIU, a UCIOJIb3YeMbIii MEXaHU3M HEYETKOIO
BBIBO/Ia Ha OCHOBe airoputmMa Mamnanu (Mamdani)
IMO3BOJISIET TIOJIYYUTh YMCJIOBOE 3HAYCHME pPHCKa,
JIMHTBUCTUYECKOE OTMMCAHUE YPOBHSI PUCKA, a TaKXkKe
CTEIIeHb YBEPEHHOCTH 3KCIlepTa B BO3HUKHOBECHHUU
HeOnmaronpusaTHoro coobiTus. IlomyyeHHass uHpoOp-
MalMsl TO3BOJUT JIUIy, MPUHUMAIOIIEMY pElLIeHUE,
BBISIBUTH IIPUOPUTETHI PUCKOB (OY€HDb BHICOKMIA, BHICO-
KM, cpelHUI, HU3KUIA, OUeHb HU3KUIT) U BEIpAaOOTaTh
IUTaH MEPOIIPUSTHI IO CHIKCHUIO BIMSTHUS HauboJiee
OITaCHBIX YIPO3 IS MPOEKTa.

MexaHn3M aHalIM3a prcKa Ha OCHOBE HEYETKOI JI0-
TUMKHY 00J1afaeT MUPOKUMU BO3MOXHOCTSIMU U T103BO-
JISIET aTalTUPOBATh €T0 K UMEIOIITMMCS MOJIEJISIM YIIpaB-
JIEHUSI pUCKaMU, a TaKKe MOAM(DUIUPOBATH C YUETOM
PEabHBIX YCIOBUM peanu3alii HWHBECTUIIMOHHO-
CTPOUTEIILHOTO ITPOCKTA.

HenocratkamMu JaHHOTO TOAXOMa SIBISIIOTCS CYOb-
eKTUBHOCTb B BBIOOpe (DYHKUMI NMPUHAIICKHOCTA U
¢opMUpOBaHUHM TTPAaBWJI HEUETKOTO BBOMIA, a TAKXKE He-
00XOIMMOCTh CITEIMAIBHOTO TTPOTPaMMHOTO o0ecTe-
YEHWUS U CTIEIIMATNCTOB, YMEIOIIUX C HUM paboTaTh. B
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This paper substantiates the importance of risk analysis in implementation of an investment and construction
project (ICP) and validates feasibility of fuzzy logic in risk assessment. Application of fuzzy models enables to consider
both quantitative and qualitative characteristics, as well as to represent fuzzy descriptions by using fuzzy sets and
linguistic variables.

A fuzzy production model (FPM) introduced contains 19 input linguistic variables characterizing risk factors, 14
output linguistic variables characterizing risks in different areas of the ICP. The model builds on a set of 14 rules
and allows a linguistic analysis of risks, which may cause potential detriment fo a project, as well as to identify risk
priorities (extremely high, high, medium, low, extremely low) that are essential for investment & construction project
management. The FPM enables to remove restrictions on the number of considered input variables and to integrate
both qualitative and quantitative approaches to risk assessment.
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Aproblem statement is formulated for risk management tools to support fuzzy models and expediency of a proprietary
decision support system (DSS) for risk analysis is justified. Then this paper describes a process of fuzzy modeling of
the set of rules by using ModelingFuzzySet DSS that has been developed. Mamdani algorithm-based risk assessment
mechanism enables to quantify risk, to obtain a linguistic description of a risk and expert’s degree of confidence relating
to risk occurrence.

The simulation results have been used by decision-makers to identify risk priorities and allowed to develop an
effective action plan to mitigate the impact of the most dangerous threats faced by an investment & construction project.

Key words: risk, fuzzy set, term set, fuzzy production model, linguistic variable, set of rules, membership function, decision
support system.
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MOAENUPOBAHUE
COLMANIbHO-IKOHOMUWYECKOI0 PA3BUTUA
PETMOHA HA OCHOBE KOrHUTUBHOIO NoAX0AA
(HA MPUMEPE PECNYBJIUKU QATECTAH)

3.H HCMHUXAHOB

KaHOUuOam 5K0HOMU4eCKUX HayK, 00ueHm Kagheopb. MamemamuuecKux
U ecmecmeeHHOHAYYHbIX OUCYUNAUH, (DaKyAbmem YNpasieHus,
Jlaeecmanckuil eocyoapcmeerHtblil yHugepcumem

Aodpec: 367000, Pecnybauka lacecman, e. Maxaukana, ya. Tadxcuesa, 0. 43 a
E-mail: zaur 7979@mail.ru

Paccmompennr u pewenvt 3a0auu, césa3anHble ¢ KOCHUMUBHOU CMpPYKmMypu3auueil npeomMemnoi oonacmu u
nOCMpOeHUeM KOCHUMUBHOU MOOenl, a MaKdice ¢ NPogedeHUeM CUEHAPHO20 MOOeAUPOBAHUS PA3GUMUSL CUMYayuil 8
couuanvHoll u sxoHomuteckoi cghepe Pecnyonuxu Jacecman.

Ilepsas 3adaua pewena Ha ocHose cumyayuonHoeo anaauza (SWOT-anaruza) 0CHOBHbIX NPodAEM COCIMOSHUS
u mendenyuii pazeumus Pecnybauxu lacecman. Dmo no3eonuno 6vlasums npeosod’Ccums OCHOBHblE (PAKMOpbl
COCMOSIHUSL U NEPCHEeKMUB PA3GUMUS IKOHOMUKU U COUUANbHOU chepbl pecnyoauku. Pazpabomana KoeHumueHas
MOOenb  COUUANLHO-IKOHOMUMECKOU CUCeMbl PecUoOHa — (DYHKUUOHAABHbIL epag), 6 KOmopom Gepullitbl
coomeemcmeyom (paKxmopam cucmembt, a oyel ompancarom GYHKUUOHAALHYIO 3A8UCUMOCHTb MEXCOY HUMU.

Bmopas 3a0a4a peutena ¢ npumeHeHuem cucmemvl KOHUMUGHO20 moldeauposanusi «Kanea». Ha ocHose
KOSHUMUBHOI MOOeAU NPOBEOCHO CUCHAPHOE NPOZHOZUPOBAHUE 1eAe8biX COUUANbHO-IKOHOMUMECKUX NOKazamenell
8 3ABUCUMOCIU OM 8030€LICMEUS. YNPAGASHOUWUX (PaKmOopos.

Tloayuenst pesynssmamol NpOSHO3UPOBAHUS PA3GUMUSL COUUAALHOLU U IKOHOMUUECKOL cghepbl pecuoHa Ha
0CHOBe UMNYAbCHO20 MOOeauposarus. OHU N03604510M GblAGUMb IKOHOMUUECKUE, NOAUMUMECKUE U COYUANbHbIE
3aKOHOMEPHOCMU NpedynpedcoeHuss U NpedomepayeHuss HecamueHbiX MeHOeHYULl pa3eumus COUUANbHOU
U 5KOHOMUYECKOU chepbl, NOAYHUMb MeopemuyecKue U NpaKmuvecKue 3HAHUs O NpobAeMax 8 pecuoHe u
chopmyauposams Ha Imoii 0OCHO8e npakmuueckue 8bigo0bl. Buacmnocmu, 045 yayuuleHus ypoeHs UHEECMUUUOHHO
npusAeKamenbHOCMU pechnyoauKY npednazaemcst AaKMugU3Upo8ams 0esimeabHOCHb OP2AH08 8AACHIU NO CHUNICEHUIO
AOMUHUCMPAMUBHO-KOPPYRUUOHHO20 0aéAeHUsl Ha bu3Hec. 3adauy cHuicenus ypogHs be3pabomuybl npediazaemcs
pewiims pa3pabomKoi Mep Ho BblAGACHUIO Pe3ePE08 U IPPeKMUBHOMY UCHOAB308AHUIO PECYPCO8 045l PA36UMUSs
Man020 npeonpuHUMAamenscmea.

KimoueBbie cji0Ba: KOTHUTUBHBIN aHAIM3 U MOAEIMPOBAaHUE, CIA00CTPYKTYPUPOBAHHbBIE CUCTEMbI, CUTYallMOHHbIM aHAIU3,
MPOTHO3UPOBAHNE, CIICHAPHBIN aHAIN3, MHBECTUIIMOHHAS ITPUBJIEKATEIEHOCTD.

IMutuposanue: Mcmuxanos 3.H. MonenupoBaHue colMaibHO-9KOHOMUYECKOTO pa3BUTHS perMOHa Ha OCHOBE
KOTHUTUBHOTO TToaxoaa (Ha nmpuMmepe Pecniyonvku larectan) // busHec-uHpopmatuka. 2015. Ne 2 (32). C. 59—68.

Bgenenue JlaHHbIE BOIPOCHI OCOOEHHO aKTyaabHbI JJISI PETMOHOB

3ydeHHe MPOGJIeM PasBHTHSI perioHoB Poccui CesepHoro Kaskaza, B yactHoctn Pecryonuku [lare-

Ha COBpEMCHHOM OTaIic Tpe6yeT pCLICHMA 3a-
Ja4dr KOMILUICKCHOTO aHa/In3a BCEX BHYTPECHHUX

CTaH, ABJIAIOHINXCA JOTaIMOHHBIMUA 1 CJIOKHBIMU C TOY-
KU 3pCHUA 00I1IeCTBEHHO-TTOJIUTUYECKOM 0OCTAaHOBKM.

M BHEUTHUX (hbaKTOPOB, MPEUMYILECTBEHHO BJIMSIIOIINAX
Ha MHTePEChl, 0€30ITaCHOCTb U YCTOMUYMBOCTD Pa3BUTHS.

OcylIeCTBIEHUE UCCeIOBaHUI aHaIK3a U IIPOTHO-
3UPOBAaHUsSI COLIMAIBEHO-3KOHOMUYECKUX TIPOIIECCOB
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TaKUX TEPPUTOPHMI W MpaKTHIeCcKasl peaiu3alus I10-
JIy4aeMBbIX Pe3yJIETaTOB HEBO3MOXHEI O€3 TIPUMEHEHUSI
COOTBETCTBYIOIIETO WHCTpYMeHTapus. TaKoBBIM, Ha
HAIII B3IJISII, SIBJISIIOTCSI KOTHUTUBHBIE TEXHOJIOTMH, KO-
TOPbIE TOJYYMIH IIMPOKOE PACIPOCTPaHEHHE TTPU U3-
YYEHUU ¥ MOICIUPOBAHUU CJIa0OCTPYKTYPUPOBAHHBIX
COLMAIbHO-9KOHOMUYECKUX IIPOOJIeM, HaIlpuMmep, B
paborax [1, 7, 9, 11, 15]. KorHUTUBHBIE TEXHOJIOTUU
TaKXe aKTUBHO IPUMEHSIOTCS B MCCIIEAOBAHUSIX 3a-
pyOexXHBIX yueHBIX [3, 4, 10, 14], mMOCBSIIEHHBIX pe-
IIEHUIO YIIPAaBIeHYCCKUX 32124 B YCIOBUSIX HEOIIpEIe-
JICHHOCTH U CJIA00CTPYKTYPUPOBAHHOCTH MPEAMETHOMN
CHUTYaIIHMN.

Lenp viccaenoBaHus COCTOUT B pa3pabOTKe KOTHHU-
TUBHOW MOJENIN COLIMATbHO-3KOHOMUYECKON chepsl
perMoHa U OlIeHKM TeHIIEHIIUI ee pa3BUTHS HA OCHOBE
CLIEHAPHOTO MPOrHO3UPOBAHMUSI.

1. OcHoBHbIE NPOOJIEMBI COCTOSIHUSA M T€HICHIUIA
passutusa Pecniyosmku larecran (SWOT-ananu3)
¥ KOTHUTHBHAS CTPYKTYPH3AIHUsA
npeaIMeTHOM 001acTH

Pecriybnuka JlarecTaH TpaauIIMOHHO CYMTAETCS
CIOXHBIM perioHoM P® u ot TOroO, Kak 3mech Oy-
IyT (opMUPOBATbCS W OMNPENEHAITCS MPUOPUTETHI B
COLIMATIbHO-9KOHOMMWYECKOM  pa3BUTUU, OyoeT 3a-
BHUCEThb Oyjylllee 3TOro, BO MHOTOM HE pPa3BUTOrO B
COILIMAJIbHO-3KOHOMMYECKOM TIJIaHe, CyObeKTa deae-
pauuu.

B ocHOBe TeXHOJIOrMY KOTHUTUBHOTO aHAIN3a U MO-
JIETMPOBAHUS JIEXUT KOTHUTUBHASA (TTO3HABATEIHLHO-
liesgeBasl) CTpYKTypu3alusl 3HaHU 00 OOBbEKTE U €T0
BHEIIHEH cpensl [15].

KoruutuBHasi cTpykTypu3anmsi MMpeaMeTHON obia-
CTU — ITO BBISIBJIEHUE OYymyIIMX IENEeBBIX U HEXea-
TEJIbHBIX COCTOSIHUI OOBEKTA YIIpaBIeHUS U Harubosee
CYILIECTBEHHBIX (0a3UCHBIX) (DAKTOPOB YIpaBICHUS U
BHEIIHEN cpenbl, BIMSIOIIMX Ha Iepexo] o0beKTa B
9TU COCTOSIHUS, a TAKXKe YCTAaHOBJIEHUE Ha KaYECTBEH-
HOM YPOBHE NPUYNHHO-CIIEICTBEHHBIX CBA3EH MEXIY
HUMH, C YYETOM B3aUMOBIUSHUS (HaKTOPOB APYT Ha
npyra.

WUccnenoBanue mpobeM COCTOSIHUS UM TeHACHLIMI
Pa3BUTHSA TO3BOJIAJIO OTNPENEIIUTD OCHOBHBIE CUJIBHBIE
U cjabbie CTOPOHBI ((haKTOPhI), a TaKKE BO3ZMOXKHO-
ctu u yrpo3sl (SWOT-ananus), crosinue Imepen pe-
CITy0IMKOM, Pe3yabTaThl KOTOPOIO IIPEICTaBI€HBLI B

maba. 1. ]I npoBeAeHUsI 3TOro UCCAeA0BaHUS ObLIU
MIPUBJICYCHBI 3KCIIEPTHl — YYEHBIC, CIICIUAIUCTHl U
PYKOBOIUTENU TIPEANPUITUIA, OpraHu3allvid, opra-
HOB TOCYJApCTBEHHOI BJIacTU pecnybauku. Takxke
OBUIM TIPOAHATIM3UPOBAHBI €XKETOAHBIC OTYETHI O XOJIEe
peanu3alMy 3amad, CTosImuX B pamkax CrpaTeruu
COLIMATbHO-3KOHOMMYECKOTO pa3BuTus PecmyOnuku
Harectan go 2025 roga'. Takum oGpa3oM, ITpoOBeEH-
HBIl CUTYalIMOHHBIN aHAINU3 CUTYyallud B pecIyO/uKe
Mo3BOJIU chOPMUPOBATH TIEPBUYHBIN HabOp (akTo-
POB, XapaKTePU3YIOIMNX SKOHOMHYECKHE, ITOTUTHYC-
CKHWe€ U pyTue MPOLECCHI, MPOTEKAIOLIE B PETMOHE U
€ro MaKpOOKPYKEHWH, Y BIIUSIONIMX Ha €T0 Pa3BUTHE.
DT0T HabOpP (HaKTOPOB OBLT YTOUHEH C IIPUMEHEHUEM
MeToza MapHbIX CPAaBHEHU, B TEPMUHAX KOTOPHIX MbI
MOXEM OIICaTh COLMATbHO-9KOHOMUYECKHE TTPOIIeC-
CHI B pecryonmke (maba. 2).

CusbHbIe CTOPOHBI PacCMaTPUBAIOTCS KaK KOHKY-
PEHTHBIC TIpEUMYIIECTBA, Ha 06a3e KOTOPBIX MOXKET
OBITh OCHOBaHA JOJITOCPOYHAS CTPATET ST YCTOMIMBOIO
Pa3BUTUSI SKOHOMUKU U COLIMATBHON chepbl peruoHa.
Cabple CTOPOHBI — 3TO AeHCTBYIONINE (DAKTOPHI, CHH-
XKaromue 3(pPeKTUBHOCTb TPOBOAVMMOI OpraHaMU To-
CyIapCTBEHHOI BJACTU PECHYOJIMKM SKOHOMUYECKOI
¥ COLIMATbHOMU TTOJIUTHUKH.

YTpo3sl pencTaBiIsgaioT co0oit oTpuliaTeibHbIE (hak-
TOPbI, KOTOpPbIE PeajbHO MOTYT 3aTOPMO3UTH TEMIIbI
9KOHOMUYECKOTO M COLIMAJIbHOTO Pa3BUTHUSI PETrvMoOHa.
Hx mpaBwibHas OLICHKA M TIPUHATHE YIIPEXKIAIOIINX
Mep Ha (enepalbHOM W PErMOHAILHOM YPOBHE IO
WHULIMATUBE W TMpPU NEeHCTBEHHOM Yy4YyacTUM OpPraHOB
WCIIOJIHUTEABHOM 1M 3aKOHOIATEIBHOM BJIACTUA PECITY-
OJIMKY MOTYT peajlbHO CHU3UTbh MX HEraTUBHBIN 3(-
dekT. [To MHEHUIO psiia CIIELMATMCTOB, 00eCTIeYeHNE
cbaJaHCUPOBAHHOTO COLIMATbHO-3KOHOMMWYECKOTO
DPa3BUTUSI PETMOHOB M COKpallleHUWEe YPOBHSI MeXpe-
TMOHaJbHON auddepeHInalu SIBISeTCs OOHUM U3
LIEJICBBIX CTPaTeTUYECKUX OPUEHTUPOB pa3BuTHs Poc-
cuiickoit ®enepannu [16].

2. KorHuTuBHAsg MOJIE/Ib PA3BUTHS
COIMAJIbHOI M 9KOHOMHYECKOIT CHTYaHH
Pecnyomkm Jlarectan

Ha crnenmyiomeM »3tame wuccliefoBaHUs ITOCTpOE-
Ha KOTHUTHMBHAs MOMEIb pa3BUTUSI COLMATIbHO-
SKOHOMUYECKOM CHUCTEMBI pernoHa. IloctpoeHue
Moa00HOI MOEIU TIpeAcTaBsieT co0olt rpolecc hop-
MaJM3aluy 3HAaHUH, TIOJTYYSHHBIX Ha 3Tarle KOTHUTHB-

! Crparerust colmaabHO-9KOHOMHUYECKOTO pa3BuTus Pecrryomuku Jdarecran qo 2025 roma. URL.:

http: // old.nsrd.ru/fck_user/files/files/present %202025.pdf
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MOLETINPOBAHWVE COLMATIBHBIX I SKOHOMUHECKUX CUCTEM

Tabauya 1.

®parmenT SWOT-ananmmsa cocTOSAHUSA ¥ IEPCIEKTHB
COIMAJILHO-3KOHOMHYECKOro pa3sutust Pecyouku Jlarectan

CunbHble CTOPOHDI (S)

1. bnaronpustHas aemorpadu4eckast CuTyauysl, yBEN4eHNe YCTEHHOCTH
HaceneHus TPYLOCN0oCoOHOr0 Bo3pacTa.

Cnabble croponbl (W)

1. Tpynou36bITO4HOCTS, BBICOKWIA YPOBEHB 06LLEN 6E3pa0OTULIb,
HI3KWiA YDOBEHb 3apab0THOM NNaTbl 1 JOXOAOB HACENEHNS,
BbICOKAs UMYLLECTBEHHAR AN EPEHLNALMS HACENEHHS.

2. Hann4ne npon3BoaCcTBEHHOM 6a3bl NPEANPUSTUA MALLIMHOCTPOEHNS, MALLE-
BOIA, NepepabaTbiBatoLLEil v [epeBooOpadaTbiBaoLLel
MPOMBILLIEHHOCTH.

2. Bbicokas cTeneHb M3n4ECKOro 1 MOPabHOTO U3HOCA OCHOBHbIX
MPON3BOACTBEHHbBIX (NOHA0B, NHXEHEPHOI 11 KOMMYHANbHOI
NHAPACTPYKTYPbI.

3. BbIroaHoe NpurpaHnyHoe reononmuTA4ecKoe 1 re03KOHOMINYECKOe Nonoxe-
Hue (rpaHuubl P no cyLue 1 Kacnuickomy MOpHo — C NATLIO rocyaapcTBa-
Mu: AsepbaiimkaHom, [py3uei, KazaxctaHom, TypKMEHICTaHOM 1 MpaHom).

3. Hu3Kkuii ypoBeHb BHELLIHE3KOHOMMUYECKIAX CBSI3EIA, BLICOKII YPOBEHb
[JOTAUMOHHOCTY BHOKETA PECNyOnIKN, HEONAroNpUSTHBIA
HBECTULMOHHbIIA KNUMAT.

4. BHyTpeHHIe Pe3epBbl 1 PECYPChI NSt PA3BUTIA Maoro
NPeANPUHIMATENbCTBA.

4. T0BbILLIEHHOE AIMUHICTPATMBHO-KOPPYNLMOHHOE AABNEHNE HA O1N3HEC,
KNaHOBbIA XapaKTep 3KOHOMUYECKNX OTHOLLEHWIA, BLICOKIIA yaENbHbIA BEC
TEHEBOV IKOHOMIKA.

5. bnaronpusTHbIi MATKWI KNUMAT, CNOCOBCTBYHOLLMIA PA3BUTIHO
CEMbCKOro X03a1cTBa.

5. TexHonoruyeckas oTcTanocTb NPOMBbILLAEHHOMO U CENbCKOX03AMCTBEHHOTO
NPOW3BOACTBA, HN3KAA OCHALLIEHHOCTL NPEANPUSTII COBPEMEHHbIM 060~
DYZOBAHMEM.

6. boratas npupoaHo-CbIpbeBas 6a3a.

6. [ny6okas anddepeHLnaLms yposHs CoLManbHO-3KOHOMIUYECKOO
DA3BUTMS MyHULMNANbHbBIX 00PA30BaHNIA.

7. TypnCTCKO-PEKPEALMOHHBIA NOTEHUMAN TEPPUTOPUM
(conHug, Mope, ropbl).

Bo3amoxnoctu (0)

1. MakcuManbHo BO3MOXHOE UCT0Nb30BaHIE TPYOBbIX PECYPCOB
1 0BeCneyeHIne NPOAYKTUBHOI 3aHATOCTI TPYAOCTOCOGHOMO HACENEHNS
11 MOBILLIEHIAE YPOBHS! 1 KA46CTBA KU3HIA.

7. Hn3Kast iHBECTULMOHHAS NPUBNEKATENbHOCTb PECTyBAVKM,
HE0CTATOYHAs Pa3BUTOCTb U HEY/0BNETBOPUTENbHOE COCTOSHIE
UHDPACTPYKTYPbI TYPUCTCKO-PEKPEALIMOHHOMO KOMMTIEKCA.

Vrpo3b! (T)
1. Bbicokuit ypoBeHb 6e3paboTiLbl 1 OTTOK KBANMAMLMPOBAHHOI paboYei

CUNbI, TBOPYECKOA MONOZEXI U NPEANPUHIAMATENEIA, PACTIPOCTPAHEHNE
Wi PENUIMO3HOTO IKCTPEMU3MA.

2. JhheKTUBHOR UCMIONb30BAHIE MOTEHLIMANA HE3arPYXKeHHbIX
MPOU3BO/ICTBEHHbIX MOLLHOCTEN.

2. HemocTaTo4HOCTL CPEaCTB MECTHOTO 1 (heaiepanbHoro GIoeToB
Ha pasBuTUe MHAPACTPYKTYPbI NPOU3BOACTBA.

3. AthcheKTBHOE CMONb30BaHIE rE03KOHOMIUYECKOr0 MONOXEHNS 1 MEXIyHa-
PO/HOTO TPAHCMOPTHOMO KOPIAOPA «CEBEP—H0r> [ PA3BITUSA BHELLHEIKO-
HOMYECKMX CBA3EI 1 UHTErPALIAN B MUDOBO PbIHOK.

3. 0TCTaBaHe pasBuUTIS TPAHCMOPTHOI UHPACTPYKTYPbI
0T NOTPEGHOCTEN M TEMMNOB PA3BUTUS PETVOHANBHONR SKOHOMUKIA,
a TaKKe OT IPYriX PEroHoB.

4. DopMUpoBaHKe 6AronpUSTHOr0 NPeANPUHIAMATENECKOTO U MHBECTULI-
OHHOTO KNAMaTa, BbIPABHUBAHIE YCTIOBUI KOHKYPEHLIAM, PACLUMPEHIAG 1
yKpennexie HanoroBoil 6asbl 3a CHET NErann3aLiy TeHEBOIN SKOHOMMKM.

4. dOPMUPOBAHME 3THOKIAHOBO PErMOHANBHONM 3KOHOMMKIA, MOBbILLEHME
KOHKYPEHLM CO CTOPOHbI COCEIHNX PErMOHOB.

5. Pa3suTie NpoMbILLNEHHOCTY N0 NepepaboTke NPOAYKLMIA CENbCKOrO
X03A1CTBA 11 PacLUMPEHIE PbiHKa CObITa NPO0BONLCTBEHHbIX TOBAPOB
COBCTBEHHOIO NPON3BOACTBA.

5. Tpoi0BONLCTBEHHAR 3aBUCMMOCTb OT PErVIOHOB Pocciu v umnopTa
13 3apYOeXHbIX CTPaH.

6. BblpaBHBaHIE COLMANBHO-3KOHOMUYECKIX NapaMETPOB Pa3BUTIS PaiioHOB
11 FOPO/I0B PECTYONMKN.

6. BblﬁOp [OrOHAOLLEr0 NyT COLMANbHO-3KOHOMUYECKOr0 Pa3BUTUA.

7. PasBuTiie Typuama. icnonb3oBaHue TypUCTCKO-PEKPEALIOHHOTO
MOTEHLMANA W PA3BUTIE KYNETYPHO-A0CYrOBOI0 GU3HECa.

7. OnepexaroLLiee pasBuUTHE TypU3Ma B APYriX PervoHax.

Tabauya 2.

ITepeyennb 0CHOBHBIX (haKTOPOB, XaPAKTEPU3YIOIUX IKOHOMHKY M cOMAIbHYI0 chepy Pecnydmmku [arectan

0603na4enuns thakTopos | Copnepxanue thakropos

\al Yenoseyeckuii kanutan

V2 YpoBeHb 6e3paboTuLbl

V3 [e0nonuT4ECKO. 1 re03KOHOMIECKOE NONOXEHNE

V4 YPpoBEHb BHELLIHE3KOHOMUYECKIX CBA3EN

V5 YPOBEHb TEXHOMOrMYECKOIA OTCTANIOCTY NPOMBILLTIEHHOMO U CENbCKOXO3AVICTBEHHOTO NPOU3BO/CTBA,
CTeneHb OCHALLEHHOCTIA COBPEMEHHBIM 060PYA0BAHWEM NPEANPUSTUN.

V6 TypUCTCKO-PEKPEALIMOHHBIN NOTEHLIAAN

V7 /HBECTMLIMOHHAR NPUBTIEKATENBHOCTD

V8 AIMUHUCTPATUBHO-KOPPYNLIMOHHOE aBNEHINE Ha OU3HEC

V9 YPOBEHb 1CM0Nb30BaHIS NOTEHLMANA NPUPOLAHO-CbIPLEBBIX PECYPCOB

V10 YPOBEHb COLMabHO-3KOHOMUYECKOrO PAa3BUTUS MyHILMNATbHBIX 00Pa30BaHMA

V11 JAEKTUBHOCTb UCTIONB30BAHINA PECYPCOB Y PE3EPBOB /S PA3BUTIAA MANOro NpeanpUHUMATeNbcTBa

bUSHEC-UHDOPMATHUKA Ne2(32)-2015 r.




HOl cTpykrypuzauuv. OHO TIpeariosaraeT perieHue
CIeAYIOIINX 3a1a4:
4 BbIJE/IeHUE 1 000CHOBaHUE (PaKTOPOB (maoba. 2);
4 yCcTaHOBJIEHUE U 000CHOBaHME B3aMOCBS3ei MeXI1y
dakropamu (puc. 2);
4 noctpoeHue rpacdoBoit Mmoaenu (puc. 3).

Pa3zpaboTka KOTHUTMBHOIN MOJAEJM HAYMHAETCS C
TIOCTPOCHUST KOTHUTUBHOM KapThl, UMEIOIICH CIICIYIO-
100207 @eI0111%078:)7 01

G=<V, E>, (1

e V., i=1, 2, ..., k — BEpUIUHBI, CONEPIKAHUE
KOTOPBIX MIPEJCTABICHO B mao. 2;

E,i=1,2, ..., k— nyrn, orpaxaiouiie B3aMOCBs3b
MeXIy 3TUMH BEPLIMHAMU.

s mocTpoeHrs KOTHUTUBHOM MOJENU U TIPOBEe-
HUSI HA €€ OCHOBE CLIEHAPHOTO MTPOTHO3UPOBAHMSI UC-
MOJIb30BaHA CHCTeMa KOTHUTHUBHOTO MOAEIVPOBAHMUS
«KanBa» [13]. INomcucteMbl cUCTEMbl KOHLENTYalb-
Horo MopnenupoBaHusi «KaHBa» oOecrieunBalOT TMOMA-
JIEPKKY TPENCTaBIeHUs CYObEKTUBHOW MH(pOpMaIINK,
W3BJICUEHUST TIPENIIOYTEHUN JKcrepra, o0paboTKy,
MpeacTaBAeHUE Pe3yIbTaTOB MOJCIMPOBAHUS U TOMI-
JEPKKY aHATTUTUYECKON AesiTeIbHOCTH aKcrepTa. [1o-
CTpOEHHAas1 KOTHUTUBHAS MOJEJIb CUTYalluy MIPEICTaB-
JIsieTCsl B BUJE OPMEHTHMPOBAHHOTIO 3HAKOBOro rpada
(puc. 1) n 3amaetcst MaTpUIllell CMEXXKHOCTHU, B KOTOPOIA
OTMeuYeHBI (PaKThl IPUUUHHON CBSI3U MEXNy (pakTopa-
mu (maba. 3). B cucreme «KaHBa» MOXHO OIIpeIeINTh
JIBa BUJa MPUYMHHBIX CBSI3EH: MOJIOXKUTEIbHBIE U OT-
puLIaTeIbHBIC.

I[Ipyn TONOXWUTENBHON TIPUYMHHOM CBA3M (3HAK
«ITIOC») CUMTAeTCsl 4YTO, YBEJIWYEHHE 3HAYCHMUS
¢akTOopa-IMPUIMHEl TPUBOAUT K YBEJIWYCHUIO 3Ha-
yeHust akTopa-ciaenctsus. I[Ipu oTpuiaTeIbHOI
MMPUYMHHON CBSI3U (3HAK <«MUHYC») CUMTAETCS, UTO
yBeIMUYCHNE 3HA4YeHUS (QaKTopa-TIpUIUHBI TIPUBO-
IUT K YMEHBIIEHUIO 3HayeHMs1 haKTopa-CaencTBUs.
[IpryMHHO-C/IEACTBEHHBIE CBSI3M YCTAHOBJIICHBI Ha
OCHOBE 3KCIIEPTHBIX OLIEHOK C MCIIOJb30BaHMEM aK-
TUBHBIX WHIVBHUAYaJIbHBIX METONOB, TaKMX KaK Me-
TOIBl aHKETUPOBAHWSI, MHTEPBLIOUPOBAHMS, CBOOOI -
HOTO Juajora ¢ 3KcmepToM. Takxke IMpU SKCIIEPTHOM
aHayM3e OBbLIM WCIOJIb30BAHBI TEKCTOJOTMYECKUE
Metonbsl. OHM BKJIIOYAIM B ce0sl METONIbI U3BJACYCHMS
3HaHWI, OCHOBAaHHBIC HAa M3YYCHUU TEKCTOB YUCOHM-
KOB, CITCLIMAJIbHOM JIUTepaTyphl U JOKYMEHTOB, B KO-
TOPBIX OBUIM TIPOBEICHBI HCCIICAOBAHUS B 00JACTH
COLIMATbHO-9KOHOMMYECKOTO aHaJI3a U IIPOrHO3UPO-
BaHUS PETMOHAIBHOTO Pa3BUTHS.
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Puc. 1. OpueHTUPOBaHHbIA 3HAKOBIN rpad

Tabauya 3
Martpuia cMeXKHOCTH YCTAHOBJIEHHS
NPHYHHHO-CJIEICTBEHHbIX CBA3EN
mexy (hakTopamu

VI | V2 | V3| V4| V5 ([Ve | V7| V8]|V9]Vio [ Vil
Vi - +
V2 -
V3 + +
V4 -
V5 + -
V6 | + +
V7 - + +
Ve | - - - +
V9 + |+
V10 | - +
VIt | + | +

B noacucreme npeacTtaBiieHUs] CYObEKTUBHOM WH-
dopmanuu cucrembl «KanBa» akTopam ObUIM 3a-
JaHbl JUHTBUCTUYCCKNE 3HAYCHUS B BUIC YIIOPSIIO-
YEHHOr0 MHOXECTBa MX a0COJIOTHBIX 3HaUeHui. s
oIpeaeIeHUs CYUTBI B3aUMOBIHMSTHUST (DAKTOPOB B CH-
CTeMY MOJEJUPOBAHUS HAMU UCIIOJb30BaHA TMOJCU-
cTeMa U3BJIeYeHUs MpeAIrouTeHU aKkcnepTa. B aToi
MOJICUCTEME B Ka4eCTBE MCXOMHOM MH(pOPMAIIUN HC-
MOJIb3yeTCsI UH(MOPMALIUS O TMHIBUCTUYECKUX 3HAYE-
HUSIX (aKTOPOB peruoHa 1 3HAKOBBI Ipad cuTyaluuu,
BBCJCHHBIC B ITOJICHCTEME IIPEIACTABICHUS CYOBEK-
TUBHON uHbopmanuu. Cucrema obecneyrMBaeT re-
Hepaluio BOMPOCOB 3KCHEPTY U ONpenesieHUe CHIIbI
TIPUYMHHBIX CBSA3eM MeXIy (akTopaMy B HECKOJb-
KMX pexuMax. HaMu mcrnosb30BaH pexxXuM IMapHOIo
cpaBHeHUS. B 3TOM pexxume ¢ MOMOIIbIO TIPOLIEAYPHI
MapHOTO CPAaBHEHUS OCYLIECTBICHO YNOPSI0YMBA-
HUe (aKTOPOB MPUYMH IO CUJIE BIUSHUS Ha HakTop
ciaeactBusa. Ero mpeumyliiiecTBOM SIBJISETCS aBTOMa-



TUYECKOe OOHapyXeHUe OIIMOOK (HEeTPaH3UTUBHBIX
OLIEHOK) 9KCIepTa U UX aBTOMaTU4eCcKasl WA pydyHast
KOPPEKTUPOBKA, YTO TOBBIIIAET CTETNIEHb aIeKBATHO-
CTU KOTHUTUBHOU MOJIEIIN.

3. CueHapHblii aHAJIN3 U BbISIBJICHHE
TeHIeHIMii pa3BUTHA CUTYAIIMH B COIMAJIBHOM
1 3KoHOMHYecKoii cepe Pecyosmku /larecran

Ilocne omnpenejieHUs1 CUJbl B3aMMOBIUSIHUSI BCEX
(aKTOpOB, CBSI3aHHBIX MPUYMHHBIMHU CBSA3SIMU, 3HAKO-
BRI oprpad IpeobOpasyeTcs Bo B3BeIIEHHBIN oprpad,
KOTOPBIM B JAJIbHEWUIIEM MPUMEHSETCS IS TTPOBEAE-
HUSI CLIEHApPHOrO aHaju3a W MPOrHO3MPOBAHUS BO3-
MOXHBIX HM3MEHEHHIM COLMAJIbHO-3KOHOMMYECKOMN
CUTyalluu pervoHa. IuMHaMMKa MpOLECCOB CUTya-
LIUM OMHKCHIBAETCS CUCTEMOM YPaBHEHUM IPOMYKIIWIA
«€CJH, ... TO ...».

HcxonHoit nHMopMaLyein 1jisi MOAeIMPOBaHUS SIB-
JISTIOTCS y3Ke BBeACHHAsI B KOMITbIOTEep MH(GOPMAIIUS O
dakropax: crricok (akTopoB paccMaTpMBaeMOW CH-
Tyaluuu, 00JIacThb onpeaeaeHUs (akKTopoB (MHOXECTBO
BO3MOXKHBIX 3HaUeHUIT (PaKTOPOB), a TaKKe MH(pOPMa-
U O B3aMMOAECHCTBUU (DAKTOPOB: CITMCOK TIPUUYMH-
HBIX CBS3€i U MX BUAOB (ITOJOXUTEIbHbBIE U OTPUIIA-
TeJbHBIC), a TaKKe MHGOPMALIMS O CHJIC MPUIMHHBIX
cBsI3eii. PesynbTaT MomemMpoBaHMSI TIPEACTABISICTCS B
BUJIe 3HAYEHUI IBYX pa3HOHAIIPaBJICHHBIX TCHICHIIWIA:
MOJIOXXKUTEIbHON U oTpulaTenbHoil. OOOCHOBaHUE
3HAYCHUH ITOJIOXUTEIBHBIX U OTPHUIIATETbHBIX TCHICH -
LU TIPEICTABIISICTCS B BUIEC TIPUYMHHO-CIIEICTBEHHBIX
nernoyek. IlonoxurenbHass NMPUYMHHO-CIEACTBEHHAS
IIeroYKa ITOKa3bIBaeT Iiernb (haKTOPOB, IOCIEIOBA-
TeJIbHAasI aKTWUBM3aIUs KOTOPBIX IIPUBOIUT K POCTY
BBIXOOHOTO (pakTopa. OTpuiiareabHass TPUINHHO-
CJIeACTBEHHAs 1IeTIOYKa IMOKa3bIBaeT 1elb (DaKTOpOB,
MOCIeA0BaTe/IbHAST AKTUBU3AIIUSI KOTOPBIX ITPUBOIST
K YMEHBIIICHHIO BBIXOTHOTO (pakTopa. COOTHOIIIEHUE
3HaYEHUN OTPUIATEIHLHOIO U MOJOXUTEIbHOTO BIUS-
HUs Ha (paKTOP XapaKTepU3YeTCs] KOHCOHAHCOM, KO-
TOPBII MOXET OBITh MHTEPIIPETUPOBAH KaK JOBEpHe K
pe3yiabTaTaM MoJeaupoBaHus. MHTepBalbl 3HAYeHUI
KOHCOHaHca B cucteMe «KaHBa» MMEIOT IMHTBUCTAYE-
CKYIO MHTEPIIPETALIIO TUIIA «HEBO3MOXKHO», «<BO3MOX-
HO», «IOCTOBEpHO» U T.A. [13].

st moJTydeHUsT IPOTHO3a Pa3BUTHUSI CUTYALIMU B pe-
TMOHE HEOOXOAMMO BBIICIMTh MHOXECTBO BXOIHBIX
(akTOpoB, HAa KOTOpHIE MMOAAIOTCS BO3AEUCTBUS C 1ie-
JIBIO TIPOTHO3WPOBAaHUS WX IOCIHCACTBUM (3HAYCHUI
BBIXOIHBIX (DAKTOPOB), U 3a/JaTh BEJIMYMHBI BXOIHBIX
(daKTopOB.

Awnanus pa6or [2, 5, 6, 8, 16], a TakKe Leeii 1 3aga4
Crparerun  COIMAIBHO-3KOHOMUYECKOTO  Pa3BUTHS
Pecrryomuku Jlarectan go 2025 roma ITO3BOJIMII OITH-
caTh TEKYIIYIO CUTYaIliIO B peTHOHE.

1. Pecnty6onmka obyamgaet nepcrneKTMBHBIM S KOHOMMKO-
reorpaMYecK1M IoJI0KEHHEM, KOTOPOE TIO3BOJISIET COe-
JIMHUTD TOBOJIBHO Pa3BUThIC BHYTPEHHUE TPAHCIIOPTHHIC
U TOPIOBBIE CETU C IONOOHBIMM CETSIMU ITOTPAHUYHBIX
CyOBEKTOB (heiepaliii U 3apyOeKHBIX CTpaH. DTO MO3BO-
JIAT TIOBBICUTH YPOBEHb BHEITHESKOHOMMUYECKMX CBSA3CH
W MHTETPALINY ¢ BHEIITHUMU PHIHKAM.

2. DKOHOMWKH PECITyOIMKHA MMEET TOTALIMOHHBINA Xa-
pakrTep, He3(PHOEKTUBHO HCIIONB3YIOTCS BO3MOXKHOCTHU
TPYIOBBIX PECYPCOB M OOCCIICUCHUSI TIPOXYKTUBHOM 3a-
HSTOCTH TPYIOCITOCOOHOTO HACEJICHMUS.

3. Pecnybnuka ob61amaeT TyprCTCKO-peKpeallmOHHbIM
MOTEHLIMAJIOM, MCIOJIb30BaHUE KOTOPOrO MOXKET Pa3BU-
BaTh Majioe MpPeANPUHUMATEILCTBO, YSIOBCUCCKUI Ka-
MUTaT, CHU3UTh YPOBEHB Oe3paOOTHIIBL.

4. OmHOM W3 CYIIECTBEHHBIX ITPOOJIEM U Pa3BUTHS
SKOHOMUKM ¥ COLIMAIbHOM C(hephbl peCIIyOIUKH SIBIISIETCS
YPOBEHb aIMUHUCTPATHBHO-KOPPYIILIMOHHOIO JaBICHUST
Ha Ou3Hec. DTO SBJISICTCSI TOPMO30M JUIsI Pa3BUTHSI Y€JI0-
BEYECKOro IOTEeHIIMAaa PErMoHa, IOBBIILIEHUS YPOBHS
WHBECTULIMOHHOM NPUBJIEKATEIbHOCTHU Y CHIDKEHUSI CTe-
MEeHU COLIMAIbHOI U 5 KOHOMMUYECKON TuddepeHIam
YPOBHSI pa3BUTUSI MyHULIUITAIbHBIX 00pa30BaHUM.

5. B Hacrosiiiee BpeMsl B peTMOHE J0CTaTOYHO BHICO-
KUl ypOBEHBb 0€3pabOTUIIbI, UYTO YCUIUBAET COLIMATIbHYIO
HaMpsCKEHHOCTD U SIBJICHUS KOPPYITLMY BO BCeX cdepax
oO1recTBa.

B xauecTBe BxomHbIe (haKTOPOB HAMU OTOOPAaHBI Bep-
muHbI V5, V8. OCHOBHBIM BBIXOIHBIM ITOKA3aTEJIEM SIB-
JIsIeTcsl ypOBeHb 0e3paboTulibl (BepiinHa V2), Tak Kak
BBICOKHI1 YPOBEHb 0€3pabO0TULIbI B TPYIOU30BITOYHOM
U IEeTMPEeCCUBHOM PErMOHe SIBJSETCS OQHOM M3 Cylle-
CTBEHHBIX COLIMAJBHBIX M 3KOHOMHMYECKMX ITPOOIIEM.
BrisBieHME TEHACHLINIA pa3BUTHUS CUTYallUH B peTHOHE
OCHOBaHO Ha ClieHapHOM Tmoxaxoze. McciaemoBaHue c
MPUMEHEHUEM CIIEHApHOTO MOAX0/a MPOBENEHO B CO-
OTBETCTBHMU C HECKOJIBKUMHU JJOTUUESCKUMU STAITaMU:

4 3a7aHbl CLIEHApUM, OTJIMYAIOLIMECS 3HAYCHUSIMU
BXOIHBIX (PaKTOPOB;

4 TIOJyYeHBbI TTPOTHO3BI PA3BUTHSI IJIsT KAXJIOTO Clie-
Hapusi;

4 BBITIOJIHEHO CpaBHEHME 3HAYEHUI TPOTHO30B AJIs1
Pa3HBIX CLIEHAPUEB U BBISIBJIEHBI TEHICHIIUM.

Pe3synbraThl CLIEHAPHOIO IPOrHO3UMPOBAHUS IIPU-
BeleHbl 6 maba. 4 u 5. B wactHocTH, 6 maba. 4 npu-
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BEJEHbI Pe3yJabTaThl MPOTHO3UPOBAHMSI YPOBHST 0e3-
paboTuilbl B 3aBUCUMOCTH OT W3MEHEHUSI YPOBHSI
aJIMMHUCTPATUBHO-KOPPYIIIMOHHOTO TaBJIEeHUs] Ha
OusHec. B maba. 5 npuBeaeHbI pe3yabTaThl MPOrHO3a
YPOBHST 6e3paboTUIIBl B 3aBUCUMOCTH OT U3MEHEHUS
CTETNEHN OCHAIIEHHOCTH COBPEMEHHBIM 000OpYI0Ba-
HUEM TPENNPUITUI MPOMBILIIEHHOCTH U CETbCKOTO
XO3SICTBa. AHAIN3 Pe3yIbTaTOB CIIEHAPHOTO TIPOTHO-
3UpPOBaHUs, IPUBEIECHHBIX 6 maba. 4 u 5, MO3BOJSET
cienarhb CJAeIyoIIe BEIBOIBI.

Bo-nepBhIX, CHUXEHHE aIMHHHCTPATHBHO-KOPPY-
MIIMOHHOTO NaBJieHWs] Ha OM3HEC 0 HU3KOTO YPOBHS
MO3BOJIUT CHU3UTh YPOBEHb 0€3paOO0TULIBI 10 CPEAHETO
(koHcoHaHc paBeH 0,56).

Bo-BTOpBIX, IIOCTETIEHHOE YBEJIMYEHUE CTEIEHU
OCHAIIICHHOCTH COBPEMEHHBIM 000PYIOBaHUEM MPE/I-
MPUSITUN TIPOMBINIIJIEHHOCTH U CETLCKOTO XO3SICTBA
TakKe TPUBENET K CHIXKEHUIO YPOBHS 0e3paboTHIIbI
1o cpenHero (KoHcoHaHC paBeH 0,55).

Takum o6pa3zoM, MOXXHO OTMETUTb HEOOXOIUMOCTh
aKTUBU3ALMKU U 3(pHEeKTUBHON peanuzauuu opraHamMu
TOCYIapCTBEHHOM BJIACTH MEpP IO CHMKECHUIO YPOB-
HST KOPPYMITMPOBAHHOCTA M TEHEBOM COCTABJISIONICIA
9KOHOMUKM pecnyonuku. Takke ogHOI U3 MepBOCTe-
MeHHBIX 3a7a4, CTOSIIINX Ha IIyTHA K POCTY 3KOHOMUKU
W CHIDKCHUIO YPOBHS COIIMAIBHON HAIPSLKEHHOCTH
B PETHOHE, SIBISIETCS TEXHUYECKOE IEPEBOOPYXKEHUE
TIPEOTIPUSTAN TTPOMBIIIJICHHOCTH M CEJTCKOTO X031t -
cTBa. [ns pelieHusT 3TOM 3agayvd HEOOXOAUMO IpO-
paboTaTh KOMITIEKC MEp MO MPUBJICYCHUIO KPYITHBIX
WHBECTULIMI B pecnyOonuKy. DTO MO3BOJUT obecre-
YUTH MTOABEM PEaTbHOIO CEKTOpa S3KOHOMUKHU, CO31aTh
paboune MecTa, CHU3UTh YPOBEHb 0€3paOOTHIIBI U TT0-
BBICUTb YPOBEHbB YEJIOBEUECKOT0 KarnuTaja (KauyecTBO U
YPOBEHB XXM3HU HACEJICHUS).

BbIBOIBI M PEKOMEHIALIMM MCCIIENOBAHUS WMEIOT
MPAaKTUIECKYI0 3HAYMMOCTH IJISI PpEIIeHUS HEKOTO-
PBIX 3a1a4, CTOAIIMX TEpel OpraHaMM PecIyOJIMKA, B
YaCTHOCTH, 0003HAaYeHHBIX B CTpaTerny COIMATbHO-
9KOHOMUYECKOro pasButusi Pecnyonuku Jlarecran
mo 2025 roma. B pernoHe He MPOBOIATCS CUCTEMHBIE
WCCIICIOBAaHUSI Ppa3BUTUS pETMOHA W MOHUTOPHMHT
NpoOJEMHBIX CUTYalMii MpUA  LieJeHaIrpaBIeHHOM
pPa3BUTUN pEeTMoHA. MexXmy TeM, TEeXHOJOTHWSI KOTHU-
THUBHOTO MOJICIMPOBaHMS, MpeayiaraeMasl Ha IpuMepe
KOHKPETHOIO PErvoHa, ITO3BOJUT IPOBECTH CHUCTEM-
HBII WHOOPMALIMOHHBIA MOHHUTOPUHT COIMABLHO-
MOJUTUYECKUX K COLMATbHO-3KOHOMHYECKUX CHUTY-
aluil B pasBUTUN pecityonuku. Pe3ynbpraTel mogqo0HOro
MOHUMTOPWHTA MOTYT BOOPYKUTh aHATMTHUECKUE CITYK-
OBl OPraHOB TOCYJAPCTBEHHOW BJIACTU M MUHUCTEPCTB
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peCITyONIMKU aieKBaTHOW WHGbOpMaLMed 11 BBIpaOdoT-
K{ aHAINTUYECKUX CIIEHApHUEB Pa3BUTHUS MPOOIIEMHBIX
CUTYalIMit 1 YIIPaBJICHNSI UMHU. YUUTBIBAsI TaKOE TPeOo-
BaHME K METOAMKE aHajr3a perMOHAJIBHOTO Pa3BUTHS,
KaK CUCTEMaTUYHOCTb, HEOOXOIUMO OTMETUTD, YTO I10-
TIOOHBIN aHAJIU3 ITPECTaBISIETCS 1eIeCO00pa3HbIM MIPO-
BOIUTH €XEKBAPTATbHO. DTO AaCT BO3MOXHOCTh [IPOBO-
JIUTh BCECTOPOHHU I aHAIM3 MPOILLIBIX, a TAKXKE TEKYIUX
TEHACHUUIA U CUTYallMl B COLMAJIbHO-9KOHOMUYECKOM
¥ TIOJIUTUIECKOM CCTeMe, OLICHUBATh COCTOSTHHE PEeTH-
OHAa, TIPOBOAUTH Pa3pabOTKy MeXaHU3MOB YIIPABICHUS,
OLIEHUBATb BO3MOXHBIE TOCIEICTBUS PELIEHUN, TIPU-
HUMaeMbIX Ha pa3HbIX YPOBHSX PETMOHAIBHOIO YIIpaB-
JIEHVsI Ha OCHOBE pa3padaTbIBa€MbIX KOTHUTUBHBIX MO-
neneit. [Tpyu 5ToM OIHOM M3 OTBETCTBEHHbBIX U CJIOXKHBIX
3a/1a4 aHAJIM3a PETUOHATILHOTO Pa3BUTHS SIBJISIETCS IO -
00p 3KCIEPTOB IS TTOBHIIICHYS aAeKBAaTHOCTH JAHHBIX
Mmogeneii. Ha srame moctpoeHnsI KOTHUTUBHOM KapThl
MPUBJIEKAIOTCA SKCHEPThl, KOMIIETEHTHbIE B pa3jIny-
HBIX TIPEAMETHBIX 00JACTSIX — SKOHOMUKE, MOJUTOJIO-
TUU, COLIMOJIOTUM, Ticuxooruu. Ha stamne nepexona Ha
CJIEIYIOIINI YPOBEHb CTPYKTYpU3alUUU WHOOpPMALIK,
OTOOpPaKeHHOW B KOTHUTHMBHOW KapTe, T.e. K KOTHH-
TUBHOI MO, B 3KCIIEPTHBIC TPYMIIBI HEOOXOMUMO
MPUBJIEKATh CIIELUAIMCTOB 0ojiee Y3KMX IMPEIMETHBIX
obnacreii. IlpencraBnsieTcsl, YTO KOTHUTUBHBIE METOJIbI
aHamM3a MHGOPMALUMKM U BKCHEPTHBIX 3HAHUM Cliemy-
€T IIMPOKO MCIOJIb30BaTh B JEATEILHOCTU TPABUTEIb-
CTBEHHBIX OPTraHOB peciyOnuKu. Takke MpencTaBisieTcs
1e1ecoo0pa3sHBIM M OCTPO HEOOXOIMMBIM B TAKOM CJIOXK-
HOM peruoHe, kak PecnybOiuka JlarecraH co3maTh eav-
Hoe WH(pOPMAIIMOHHO-aHAJIUTUUECKOE YIpaBIeHUE Ha
YPOBHE pecITyOJIMKAaHCKOM BJIACTH, KOTOpoe OyneT obe-
CIeyrBaTh UH(MOPMALIMOHHBII MOHUTOPUHT COLIMAJIBHO-
TMOJUTUYECKUX U COLIUATEHO-9KOHOMUYECKUX CUTYallWA,
a TaKkKe BEIPaOOTKY aHAJIMTUUECKIX CIICHAPHEB Pa3BUTHST
MPOOJIEMHBIX CUTYAIIUIA B peTHOHE U yIIpaBIeHUS UMH. B
2013 rony B darectane oopa3oBaH CTpaTermuecKuii co-
BET TIpu I1aBe pecryonuku. OH co3laH Kak MOCTOSTHHO
NEUCTBYIOIIMIA  COBELATEIbHO-KOHCYJIbTAaTUBHBIA  Op-
TaH, AESITeIbHOCTh KOTOPOTO HallpaB/ieHa Ha COACICTBIE
COIIMAIBHO-9KOHOMUYECKOMY Pa3BUTUIO PECITyOIMKU.
KpoMe Toro, B (OyHKIIMM cOBeTa BXOOUT IIPUBJICUCHIIC
WHBECTUIINI, TIPOBEACHINE SKCIIEPTHOTO aHA/IN3a W BBI-
paboTKa PEeKOMEHIALMA 1O IPOeKTaM, WMHUIIMATABAM
M TIporpaMMaM COLIMaIbHO-3KOHOMUYECKOTO Pa3BUTHS
JarectaHa.

OnHako s TJIyOOKOTO M BCECTOPOHHETO aHaju-
32 pa3BUTHSL perMOHAa M MOHUTOPMHIA MPOOJIEMHBIX
CUTYaLIMil MpU LieJIeHAIIPaBIeHHOM pPa3BUTUU PECILy-
ONIMKM rocynapCTBEHHBIE OpTaHbl HYXXIAI0TCS B Oojee
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Tabauya 4.

BrigBiieHne TeHIeHIUN U3MEHEeHUs YpoBHsA 6e3p360TI/[].l]>l B 3ABUCUMOCTH OT UBMECHEHMA
YPOBHA AAMUHUCTPATUBHO-KOPPYNIIMOHHOI0 JABJICHHAA HA ou3Hec

CLEHAPUK PA3BUTUA

HaumeHoBaHue cueHapus

VALK

3Ha4eHue BxogHoro thakropa
«afiIMUHNCTPATMBHO-KOPpPYNLMUOHHOE
AaBNeHne Ha 6u3Hec»

PE3YJIbTATbI MOAENINPOBAHUA

3Hauenne thakropa
«ypoBeHb 6e3paboTnubl»

Konconane
(nosepue k
pesynbrary)

AAMUHNCTPATUBHO-KOPPYNLIMOHHOE
[1aBNeHe Ha 613HEC 0CTaeTCS
Ha NPeXHEM YPOBHE

Mo4TI BLICOKMI YPOBEHb KOPPYNLIUN BO BNACTU
1l QIMUHICTPATMBHOMO JaBNEHIS Ha G13HeC

Bonblue Yem cepeayHa Mexay
04eHb HI3KIM 1 04eHb BbICOKMM
ypoBHamy (0%)

Bo3amoxHo (0,56)

AIMUHUCTPATUBHO- KOPPYNLIMOHHOE
[laBNeHe Ha GU3HEC CHIDKAETCS 110
CPE/IHEr0 YPOBHS

CepeanHa Mex 1y HU3KIM YPOBHEM KOPPYMLMA BO
BNIACTV N AMUHUCTPATUBHOTO JaBNEHNS Ha O3HEC
1 BbICOKIAM YDOBHEM KOPPYNLIMK BO BMACTIA
1l aIMUHICTPATMBHOMO JABNEHMS Ha G13HEC

CepemuHa Mexay 04eHb HU3KIM
11 04eHb BbICOKIM YPOBHAMN
(cHuxaeTes Ha 12,5%)

BoamoxHo (0,56)

AIMUHUCTPATUBHO- KOPPYNLIMOHHOE
[1aBNeHIe Ha GM3HEC CHIXKAETCS
[10 H3KOTO YPOBHS!

04TV HU3KIA YPOBEHb KOPPYMLMK BO BACTH
11 QMUHICTPATUBHOIO JABNEHUA Ha OM3HEC

Cepe/mHa Mexay 04eHb HU3KUM
11 04€Hb BbICOKMM YPOBHAMM
(cHimkaeTcs Ha 20%)

Bo3amoxHo (0,56)

Tabauuya 5.

BbisiB/ieHMEe TeHIEHIINH H3MEHEeHUs] YPOBHS 0e3padoTHIbI B 3aBUCUMOCTH OT U3MEHEHHUS
YPOBHSI OCHAIIEHHOCTH COBPEMEHHBIM 000PYI0BAHNEM TPENPUSTHIA TPOMBIILIEHHOCTH

M CeJIbCKOro X035iCTBa

CLEHAPWM PA3BUTUSA CUTYALIMK PE3VNIbTATbI MOAENINPOBAHUA

3HaueHmne BXogHOro thakropa

HaumenoBanue cuenapus

CTeneHb 0CHALLEHHOCTU COBPEMEHHBIM
0060pYL0BaHIEM NPEATPUATII NPO-
MbILLNEHHOCT U CEIbCKOr0 X0391/ACTBA
YBENN4MBAETCA

«CTeneHb 0CHALEHHOCTH COBPEMEHHbIM
o6opyaoBaHuem npeanpuATHiA
NPOMBILLIEHHOCTH W CENbCKOro X03AlCTBa»

CepeayHa Mex 1y HU3KUM YPOBHEM OCHALLEHHOCTY
COBPEMEHHbIM 060PY0BaHWEM NPEANPUATIAI
MPOMBILLEHHOCTI U CENbCKOT0 X03SICTBA !

BbICOKIM YDOBHEM OCHALLEHHOCTY COBPEMEHHBIM
000py0BaHNEM NPEANPUTIAN NPOMBILLEHHOCTI
1 CEMbCKOr0 X039ACTBA

3Hauenue thaktopa
«ypoBeHb 6e3paboTuybl>»

bonbLue Yem cepeanHa
MEX1y 04eHb HU3KIM 11 04eHb
BbICOKUM YPOBHAMM
(cHmxaeTcs Ha 3,7%)

Konconanc
(noBepue K
pesynbrary)

Bo3amoxHo (0,55)

CTeneHb OCHALLIEHHOCTI COBPEMEHHBIM
060py0BaHNEM NPEANPUATIN NPo-
MbILLNIEHHOCT U CEMbCKOTO X035CTBA
YBENNYIMBAETCS HAMHOTO

BonbLe Yem cepeanHa Mexay HU3KIM YPOBHEM
OCHALLIEHHOCTY COBPEMEHHBIM 060DYI0BaHIEM
NPEANPUSTYIA NPOMBILLNIEHHOCTY 11 CENbCKOMO
X03SIICTBA W BLICOKMM YPOBHEM OCHALLIGHHOCTU
COBPEMEHHbBIM 060PYZ0BAHUEM NPEANPUSTIAN NPO-
MbILLNIEHHOCT U CENMbCKOr0 X03sCTBA

CepemnHa Mexay
04€Hb HIM3KNM
11 04eHb BbICOKIM
YPOBHAMU
(cHmxageTcst Ha 12,5%)

Bo3amoxHo (0,55)

CTeneHb OCHALLEHHOCTIA COBPEMEHHBIM
000py0BaHNEM NPEANPUATIN NPo-
MbILLTIEHHOCTA U CEMbCKOr0 X03ACTBA
YBENMYMBAETCS 3HAYMTENBHO

BbICOKMIA ypOBEHb OCHALLLEHHOCTI COBPEMEHHBIM
060py0BaHNEM NPEANPUATUI NPOMBILLNIEHHOCTM 1
CeJIbCKOro X035MCTBa

CepemnHa Mexay 04eHb
HIN3KIAM 11 04eHb BbICOKIM
YPOBHAMY (CHIDKeHNE Ha 19,7%)

Bo3amoxHo (0,55)

JIeTaIbHOM, aleKBaTHOM U CBOEBpeMEHHOI MH(pOopMa-
WU, KOTOPYIO co3daHHBIN CTpaTernIecKnii COBET He
obecrneyrBaeT.

Pe3ynbpTaThl MCCemOBaHUSI MOTYT CITYKUTh OCHOBOM
JIJI IPOBEIEHUS ajibHeliIero, 6oee rIy0oKoro aHa-
JIN3a TEHIEHLIUI COLIMAIbHO-3KOHOMUYECKOTO Pa3BU-
THS PECITyOJIMKY, a TaKKe CUTYallMOHHOTO aHaJIn3a M
YIIpaBJICHUST pa3BUTHEM COOBITHI B KPU3MCHBIX CUTYa-
LUSIX.

bUSHEC-UHDOPMATHUKA Ne2(32)-2015 r.

3akinoyenune

B pabote paccMoTpeHa KOHKpeTHasl 3aJa4a clieHap-
HOTO MPOTHO3MPOBAHUS TCHACHIINMA Pa3BUTHUS COII-
aJlbHOM M 3KOHOMMYecKoi cgepbl Pecnyonuku [da-
recTaH Ha OCHOBE ITOCTPOCHMST KOTHUTUBHOM MOMIEITHN
pa3BUTUSI CUTYALIUMN.

IMpoBeneHHOEe wHCClieOBaHUE OCHOBHBIX IPOOJIEM
COCTOSIHUSI M TeHAeHUMi pa3Butus Pecnyonuku [da-
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rectaH (SWOT-aHaiu3) MO3BOJWI BBISIBUTH OCHOB-
Hble (DaKTOPHI Pa3BUTHUSI COIIMATBLHON M SKOHOMUYE-
ckoll cepbl pecnyOIMKU, TaKue KaK YeJIOBEYECKUN
KanuTtajd, WHBECTULHUOHHASI TPUBIEKATEIbHOCTb,
aIMUHNUCTPATUBHO-KOPPYNLIMOHHOE [aBJIEHUE Ha
Ou3Hec, ypoBeHb 0e3pabOTHUIIbI U AP.

B mocnenHee mecAatuieTue MOJIYYMIA BCe OOJIbIIEe
pacrpocTpaHeHre KOTHUTUBHBIN aHAJIN3 71T UCCIIEIO-
BaHMS OOJIBIINX CUCTeM, (PYHKIIMOHUPYIOIINX B YCIIO-
BUSIX HEOIPEAEIeHHOCTH Pa3HOro poja, a TakxkKe Ui
YIpaBJICHUS Pa3BUTHEM CUTYaIUid B 3TUX cucTemax. C
MPUMEHEHUEM KOTHUTUBHOM CTPYKTYPHU3aLIMy 3HAHUI
9KCIIEPTOB YAAJIOCh IOCTPOUTH (POPMATM30BAaHHYIO
Moje/ib IPeIMETHOM 00JacTM — KOTHUTHUBHYIO MO-
JeTb Pa3BUTHUS COLMATBLHOM M 9KOHOMUUIECKOU chephl
Pecny6nuku Harectan. Peanuzalius aToil Moaenu B
KOMITBIOTEPHOM cpeie KOTHUTHBHOTO MO POBAHMST
MO3BOJIMJIA TTOJIYYUTh OOOCHOBAHHBIE pE3YJbTaThl O
XapakTepe M3MEHEHMs IpeIaracMbIX LIEeJeBbIX (hakK-
TOPOB, XapaKTEePU3YIOINX TCHACHIINY U HATIPABJICHUS
pa3BUTHS pErMOHa.

CueHapHOE TIPOrHO3MPOBAHME, IIPOBEICHHOE B pa-
60Te, MOXET CTaTh OCHOBOI! IIJIST BEIPAOOTKM PEKOMEH-

AL JaTbHENIITNX TPaKTUIECKUX MEP 0300POBIICHUS
9KOHOMUKHW U COLIMATBHON CPEPHI.

Tak, Ha OCHOBE MPOBEAEHHOIO UCCIEI0OBaHUS MOX-
HO TIPEUTOXUTDL CIIeAYIOIIMe Mepbl 1O CHIKEHUIO
YPOBHSI 6€3pabOTHUIIbI U PA3BUTHIO YEIOBEUYECKOTO Ka-
nuTana pecyoauKku.

4 POCT MHBECTHUIIMI B peaIbHBIN CEKTOP 3KOHOMUKU
U MOCTEIIEHHOE YBEJIWYEHUE CTENEHW OCHAIEHHOCTH
COBPEMEHHBIM O00OpYIOBAaHMEM MPEANPUSITUIA TIPO-
MBIIIJIEHHOCTU U CEJIbCKOTO XO3SCTBA;

4 aKTUBU3ALUS AEATEJIbHOCTUM OPraHOB Trocymap-
CTBEHHOI BJIACTU PECIyOJUKHU TI0 MO3TAITHOMY CHU-
>KEHUI0 aIMUHUCTPATUBHO-KOPPYMITMPOBAHHOTO JaB-
JIeHus Ha Ou3Hec.

ITocTpoeHHast KOTHUTHMBHASI MOJIEJIb, HA OCHOBE KO-
TOPOW OBITM TTPOBENEHBI CIIEHApHBIE TTPOTHO3HI, 00J1a-
JAeT TOCTaTOYHOM CTEIEeHbIO aleKBaTHOCTU. DTO MO -
TBEPXIAeTCSI KOPPEKTHBIM W JOCTATOYHO TIITyOOKUM
MPUMEHEHWEeM SKCIIEPTHBIX TPOIIeIyp Ha 3Tare Kor-
HUTHUBHOW CTPYKTYPU3ALMHU MPEAMETHOW CUTYallMu U
OIIEHKM WHTCHCUBHOCTH BIMSHUS (haKTOPOB APYT Ha
Apyra.
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MODELING OF THE REGIONAL SOCIAL AND ECONOMIC DEVELOPMENT
ON THE BASIS OF A COGNITIVE APPROACH
(ON MATERIALS OF THE REPUBLIC OF DAGESTAN)
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The issues concerned with the cognitive structuring of the subject area and cognitive model building as well as with
the impulse modeling of the situation development in the social and economic sphere of the Republic of Dagestan are
considered and solved.

The first task is solved on the basis of the SWOT analysis of the main problems connected with the current situation
and tendencies of Dagestan development. This solution helped to reveal the main factors of the current situation and
prospects of republic’s social and economic development. The cognitive model of the regional social and economic
system is created. A cognitive model is a functional graph of the considered system where the peaks correspond to the
system factors and curves reflect their functional interdependence.

The second task is solved with the help of «Kanva» cognitive modeling system. The scenario forecast of target social
and economic indicators in dependence of managing factors influence is carried out on the basis of the cognitive model.

The results of forecasting the regional social and economic development are got on the basis of impulse modeling.
They help to find out social, economic and political patterns of warning and preventing negative tendencies of social
and economic development, get theoretical and practical knowledge of problems in the region and formulate practical
conclusion on this basis. In particular it is offered to enhance the activity of the governing bodies in order to reduce the
administrative and corruptive pressure on business. This will lead to the improvement of the investment attractiveness
level of the republic. The problem of unemployment can be solved by efficiently using reserves and resources for small
business development.
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AOANTALUA METOJ0B CEMENCTBA ELECTRE
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Anansumuyeckoe 000cHO8aHUe BAPUAHMO8 PeUleHUll ¢ UCNOAb30BAHUEM CUCmeM NO00eplcKU NPUHSMUSL
pewenuti (CIIIIP) cywecmeenHo nosviuiaem Ka4ecmeo npuHumaemvix peuwenuil. Hcnoavsoeanue
cyuecmeyroujux 6 Hacmosuiee epems CIIIIP, kak npaguno, 8xatouarouux 6 cebs 00UH-08a Memooa NPUHsIMusl
pellenuil, He 6ceeda NPUBOOUM K JiceademMbiM pe3yAbmamam, NOCKOAbKY Kaxicoulii mMemod OCHO8AH HA
onpedeneHHbIX NPEONOCHIAKAX U He A8a1emcs yhusepcarvhvim. Hauborvwuil sgghekm docmueaemes 6 mom
cayuae, koeoa 6 6azy 3uanuii CITIIP exarouaemcs MHOJICeCm8o mMemooos npunsmus pewenui. Eouncmeennoii
cucmemoll, Komopas omeeyaem OAHHLIM MPeOOBAHUSIM, A6Asemcs DKCHepmHas cucmema noooepiucKu
npunamus pewernuii (DCIIIIP), paspabomannas nod pykoeoocmeom asmopa cmamou. B nacmosuwee spems
ACIIIIP exarouaem 6 cebs 0koa0 50 memoooe npunsamus peweruii. Pacuupernue 6asvt snanuii ICIIITP nymem
BKAHOUEHUs. 8 Hee HOBbIX Memodo8 no3eoaum 045 Kaxcool 3adauu NPUHAmMuUs peuierus nodobpams Hauboee
nooxo0awui Memoo.

Jonoanenue modeau <«mabauya peulenuil», aexcawjeii 8 0cHoge 0a3vl 3HAHUL CUCMEMbL, NO360A5em
pazeusams DCIIIIP, ne nepepabamoieas noAHOCMbIO NPOSPAMMHBLI KOO cucmemsl. baza 3nanuil cucmemoi
cooepiicum npasuAa peueHust, NOCMpPOEHHbIE N0 NPUHYUNY «eCAU — MO» (eCAU 8bINOAHAIMCA MAKUe-MO YCAOBUS.
NpUHAMUS peulenUsl, Mo ciedyem npUMeHUms maKoii-mo memoo npunamus peuienus). Jlns pacuiupernus: 6a3ol
snanuit ICIIIIP eviopansr memooot cemeiicmea ELECTRE. Ocnosanuem 045 8b100pa caysicum ux Kano4eeas
0CO0eHHOCMb, 3aKAIYAIOWAACS 8 MOM, YMO OHU He UCNOAb3YIOM 0Nepayuio C6epmKU OUeHOK albMepHamue,
3a0aHHbIX 8 PA3HBIX WKAAAX NO omdenbHbiM Kpumepuam. B cmamee adanmuposanst aseopummer memodos
cemeticmea 0as exaouerus ¢ ICIIIIP.

Pezyasvmamor uccaedosanusi moeym 6vtms ucnonvzosarsi s pazeumus ICIIIIP, no3eonss anarumuvecku
000CH08bIBAMb 6APUAHMbL PEUICHULL C NPUMEHEHUeM Mem0d08, KOMopble paHee 8 CUCIeMe He UCNOAb308AAUCD.

Kirouessie c10Ba: IpUHSTHE pelieHUIA, THGOPMALIMOHHASI CUCTEMA, DKCIIEPTHAS CUCTEMA MOAAEPKKY ITPUHSTHS
pewieHuit (DCIIIIP), metonsl cemeiictBa ELECTRE, ananranuus anropurmoB, 6a3za s3HaHuit DCIIITP.

Hurnposanue: Kpasuenko T.K., [Ipyxaes A.A. Anantauust meronoB cemeiictBa ELECTRE nist Bkmouenust
B DKCIIEPTHYIO CUCTEMY TTOIIEPKKU PUHATHS petieHuit // busnec-undopmatuka. 2015. Ne 2 (32). C. 69—78.
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1. Beenenue

penu WHGOPMALIMOHHO-aHAIUTUYECKUX CH-

CTEM 0C000€ MECTO 3aHMMAIOT CHUCTEMBbI

noaaepxXku TpuHsATUsS peweHuin  (CIIITP),
OCHOBaHHbIE Ha WCIOJb30BAaHMU METOJOB TEOPUU
npuHsTud peuieHuit. [Tog CITITP o6prvHO MOHUMAIOT
WHTEPAKTUBHBIE KOMITHIOTEPHBIE CUCTEMBI, KOTOPBIE
TMOMOTAIOT JINILy, MpuHUMatoueMy peiuienue (JITTP),
HCITOIb30BaTh MHGOPMALINIO U MOICIN IS PEIICHUS
CIIa0OCTPYKTYPUPOBAHHBIX WX TPyTHO(GOPMATU3ye-
MBIX 3a1a4 [1; 2].

K uucny nanoonee nzBectubix CITITP otHocsTCSt Super
Decisions, Decisions Lens, Expert Choice, DxcrepTHast
cucteMa moaaepxkku TpuHaTusa peweHuin (DCIITTP)
[3; 4]. I1epBble ABE CUCTEMbI MCIIOIB3YIOT METO/, aHAIM3a
uepapxuii (MAW) u meton ananutudeckux cereii (MAC)
T.JI. Caaru [5; 6]. Cucremnr Expert Choice, Mmnepa-
top 3.1, Okcnepr, OPTIMUM, Buioop, MPRIORITY,
WinEXP+, ncnons3yiot Tonsko MAU [3].

BaxxHoit 0c0OeHHOCTBIO DKCIEPTHOM CUCTEMBI IO/~
nepxxky npuHsaTus pemenuit (DCIIIP) seaseTcs ee
YHUBEPCATbHOCTD: 3Ta CUCTEMa CONePXKUT bonee 50 Me-
TONOB MPUHSTUS PEIICHUM, BKIIOYAasl METONIbI TPUHSI-
TUS PEIlIeHUI B YCJIOBUSIX PUCKA U HEOIPEeAeJeHHOCTH,
npeaycMaTpuBalollie MOJAEIMPOBaHUE MMPOOJEMHBIX
CUTyallii TIPUHATHUS pelreHnid. OTIMIUTETHbHON 0COo-
OEHHOCTBIO CUCTEMBI SIBJISIETCS TaKKe TO, YTO OHA CO-
JepXXUT 0azy 3HaHMI: HAOOp TMpaBUJI BEIOOpA METOIOB
MPUHSITAS PEIIeHUH 1T 000CHOBaHUS aJIbTCPHATUB B
3aBUCHMOCTH OT YCJIOBUI IPUHATHUS peteHus. [1pu mo-
MOIINA CHUCTEMbI MOXHO OCYIIECTBIIITH MHOTOMEPHBII
aHaJIN3 pelIacMbIX 3a1a4 1 (pOpMHUPOBAHNE aHATUTHYC-
CKMX 0TYeTOB ¢ Mcnoyb3oBaneM OLAP-cepBepa.

Hns panpHeiimero pa3sutust DCIITTP ucnonb3ona-
Ho cemeiictBo MeTogoB ELECTRE. OnHoit u3 kiio-
YeBbIX OCOOEHHOCTEH 3TUX METOIOB SIBJISETCS BO3-
MOXHOCTh WMCIOJIb30BaHUS OIICHOK aJbTepHATUB B
Pa3TUYHBIX eIMHULIAX U3MEPEHUS Y/WIN C Pa3HBIMU
MaciiTabamu.

Mertoapl cemeiictsa ELECTRE

Metonbl cemeiictBa ELECTRE BkiouaoT B cebst
ELECTREI, ELECTRE Iv, ELECTRE IS, ELECTRE
II, ELECTRE III, ELECTRE IV, ELECTRE TRI. AB-
TopoM 06a3zoBoro Metona cemeiictBa ELECTRE saBns-
ercs nipodeccop B.Roy [7]. AAropuTmbl nepeyrcieH-
HBIX METOHOB MOIPOOHO OIMMCcaHbI B padortax [8—10].

Kaxnaplii MmeTon cemeiicTBa obagaeT UHAMBUIYATb-
HBIMU OCOOEHHOCTSIMHM, YTO ACJIACT UX NPUMEHECHUE
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Hauobosee 3MEKTUBHBIM 711 pa3IUYHBIX TUMOB 3a1a4
npuHaTus pemenuii. Metonsl ELECTRE I u ELEC-
TRE Iv gaBnsitoTcs 6a30BbIMM METOJAMU CEMEMCTBA.
OCHOBHBIMU HeIOCTaTKaMU 0a30BbIX METOMOB SIBJISI-
IOTCSI OTCYTCTBHE BO3MOXHOCTU ITOJYYE€HUS ITOJHO-
0 paHXWpoBaHMSI anbTepHaTUB. OMHAKO IIPOIeAypa
pellleHnsT 3agad ¢ MPUMEHEHHEeM 0a30BBIX METOIIOB
SIBJISIETCSl JTOCTAaTOYHO OBICTPOM, TaK KaK TpeOyeT-
¢l MUHUMAJIBHBIIT HAbOp MCXOMHBIX JAaHHBIX. TakuM
00pa3oM, 0a3oBble MeTOnbl Haubosee 3(hGHEKTUBHEI,
€CJIM TPeOyeTCsT IMPOU3BECTH OBICTPOE PAaHKUPOBAHUE
aJbTepHATUB C HU3KOM TOYHOCTHIO WJIM HEBO3MOXKHO
HaWTU MOAXOASIIETO 3KCIepTa, KOTOPhI JOCTATOYHO
KOMIIETEHTEH, YTOOBI ITOATOTOBUTDH MCXOMHEIC JaHHBIC
IUUIST IPYTUX METOMIOB CEMEeCTBa.

Metonslt ELECTRE IS u ELECTRE II nocnenosa-
TeJILHO Pa3BUBAIOT 0a30BBIC METOIBI CEMEICTBA, OJ1aro-
JIapst KCTIOJIb30BAHUIO TICEBIOKPUTEPUEB U IIPOLIETYPHI
TUCTWLIAIIAY ajbrepHaTnB. Hambomee apdhekTnBHBIM
apnsiercst Metoa ELECTRE I, ucronb3yrommii npeu-
myuiectBa MetogoB ELECTRE IS u ELECTRE I1.

B cratbe amanTtupoBaHbl (ONKMCAHBI B TEPMUHAX
OCIIIP u npuBeneHbl K BULY, yIOOHOMY ISl pa3pa-
OOTKM TIPOrpaMMHOr0 00ecreYeHus1) aJropuTMbl Me-
tomoB ELECTRE IS, ELECTRE Il u ELECTRE 111, ¢
nesblo Bktouenus B OCIIIIP.

2. Oco0eHnocTH METOAA
ELECTREIS

[ns onucaHus MeToma BBEAEM YCIOBHBbIE OOO3Ha-
YEHUS UCXOMHBIX MaHHBIX: X, X, ..., X, — MHOX€eCTBO
anbrepHatuB; K|, K, ..., K, — MHOXECTBO KPUTEPHEB
(I Kaxaoro KpuTepus 3adaeTcsl TakKXke ero HarpaB-
JIEHWE: MAaKCUMU3ALIUS UM MUHUMU3ALMA); Z,, Z, ...,
Z, — MHOX€CTBO BECOB KPUTEPHEB (BeCa HOPMUPOBA-
Hbl); F, — OlleHKa albTepHaTUBbl X, 10 KpuTepuio K,
ayeMeHTBI £, 00pa3yloT MaTpuIly «KpUTCPUH—AJIbTEP-
HaTUBbI»; X.SX, — «anbrepHaThBa X, He XyXe 4eM X » —
JIOTUYECKOe OTHOILLEeHUE, KOTOPOE MOXET UMETh 3Ha-
YeHUST «MCTUHA» WIN «JI0Xb. Bero-rpaHmua st /-ro
KpUTEPUSL — V,0003HaYAET KPUTHYHYIO PA3HULLY MEXIY
OLIEHKaMU aJIbTepPHATUB IO /-My KPUTEPUIO, KOTOpas
TO3BOJISIET HAJIOXKUTH BETO HA YTBEPKIEHUE O TOM, UTO
OIlHA aJlbTepHATHBA «HE XyXe» Apyroi. I'panuia 6e3-
pasaMYus JUIs [-r0 KpUTEpUs — ¢, 0003HaYaeT Pa3HUILY
MEXIYy OIIeHKaMH NBYX aJIbTEpPHATUB IO /-My KpuUTe-
pulo, KOTOpasi HeCylleCTBEHHa JIJisl JIulia, MPUHUMAal0-
mero peweHue (JITTP). I'paHulia mpeAarnodTeHus mJist
[-ro KpuTepusl — p, 0003HAYAET PA3HUILY MEXIY OLEH-
KaMH JBYX aJbTEPHATUB 110 /-My KPUTEPUIO, KOTOpas



[TPYUHATUE PELLIEHIN W BUSHEC-MHTEJITIEKT

cymiectBeHHa st JITIP u mo3BojisieT caenatb BBIBOJ,
O CTPOIrOM IIPEBOCXOJCTBE OMHOI aJbTepHATUBBLI Hal
ApYroil mo maHHoMy Kputepuio. OueHka p, T0JKHa
ObITh Beerna Gosblie g,. 71 — KO3(DOUIMEHT, KOTOPbIiA
NPUMEHSETCA K YPOBHIO TPAHMLIbI O€3pasainuus ¢, 1ist
€ro KOppPEeKTUPOBKU B IIPOLIECCE OIPEACICHUS «CUTya-
1IN BETO». § — YPOBEHb COTJIACHSI, KOTOPHIN CUUTAETCS
MHWHUMAJIbHO JOCTaTOYHBIM IJISI ONpPENeICeHUSI OTHO-
wennsa X SX,. SO(X,X,) — uHIeKC cornmacus Mexy
anbrepHaTUBaMu X 1 X, .

KimoueBbim omiinyneMm merona ELECTRE IS aBag-
eTcsl MICTIOJIb30BaHMe TIceBIOKpUTepreB. KoHmenuust
TICEBIOKPUTEPUEB OCHOBBLIBAETCSI HA TOM, YTO OLIEHKU
aETePHATUB HE 00JIagaloT abCONIOTHOM TOYHOCTHIO
M pasHUIIAa MEXIYy OLIEHKaMU aJbTEPHATUB MOXKET
TPaKTOBaThCS MO-pa3HOMYy. B 3THX Ilelax B MeTomde
ELECTRE IS ucnonb3ylorcst «rpaHulbl 6e3pa3nndus
¥ TIpEAINIOYTECHUsI», KOTOpPhIE ITO3BOJISIIOT YYUTHIBATh
CTEIeHb IIPEBOCXOICTBA OMHOM aJIbTePHATHBHI Hal
JIPYTOi IO KaXXIOMY KPUTEPHIO.

IIpouenypa paHXHMpOBaHUS aJbTEPHATUB METOIOM
ELECTRE IS 6a3upyetcs Ha OCiAeI0BaTEIbHOM Map-
HOM CpPaBHEHUM ajibTepHATUB. JIJIs1 KaXIoi maphbl ajib-
TEPHATUB BBIYUC/IAETCA MHAEKC cormacus SO (X, X))
CIeAyIolIUM 00pa3oM: OTHOCHUTEJbHO KPUTEPHUEB C
HaIlpaBJicHUEM <«MaKCHUMU3aLWsI» WHAEKC COTJIACHS
S0.(X,X,) paBeH CyMMe BECOB BCEX KDUTEPHUEB, T10 KO-
TOPBIM aibTepHaTHBa X, sydine, yeM X . Eciu pasHuia
MEXIy OLIEHKAMU ajlbTepHATUB X, U X, 110 KpuTepuio /
MEHBIIIe TPAHUIIEI Oe3pas3Indns, TO €r0 BeC He YINUTHI-
BaeTcsl. Ecny pa3HuIIa MeXy OLleHKaMU aJIbTEpPHAaTUB
X X 1o KpuTepuio / 60JIblIe MM PaBHA rpaHuLe Oe3-
pa3Inyusi, HO MEHbIIIE TPAHULIbI IPEATIOYTEHUS, TO €T0
BEC YUMTHIBACTCA C ITOHMXKAIOIMNM KO3 PUIImeHTOM
¢,(X,X,). Ecn pasHulia MeXIy OLIEHKaMM ajlbTepHa-
TUB X, 1 X, 110 KpUTEPHIO / GOJIbIIE NI PABHA FPAHUILIE
MPEANOYTEHUS, TO €T0 BEC YUUThIBAETCS ¢ KOddhduULIm-
eHTOM 1.

L
S0+(Xi’Xk):zZI{l: F, - F, 21’1} +
=

L
+2¢1(Xian)'Z/{l:q/ <F,-F, <Pl}’
=

Ff — Ed —4
b —q .

OTHOCUTENIBHO KPUTEPUEB C HAIPaBICHUEM «MUHU-
Mu3alMs» uHIeKe cornacus SO (X, X,) paBeH cymme
BECOB BCEX KPUTEPHEB, TI0 KOTOPHIM aJlbTEPHATHBA X,
Jyqnre, 4eMm X. Eciau pasHMIia MEXIy OLEHKaMH ajlb-
TePHATUB X, U X, 10 KPUTEPHIO | MEHBIIIE TPAHUILIBI O€3-
pas3IMumsI, TO €ro Bec He yuuThiBaeTcs. Ecinu pasHuliia

rne ¢, =
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MEX]y OLEHKaMM aubTepHaTtuB X U X M0 KpUTEPHUIO
[ Gonble WK paBHA rpaHulie Oe3pas3nyusi, HO MEHb-
11I€ TPAHULIBI IPEANOYTEHUS, TO €r0 BEC YUUTHIBAETCS C
NOHMXauM Koadduumrentom ¢, (X, X,). Eciu pas-
HULIA MEXIY OLIEHKaMM aJlbTepHATUB X, U X, 110 KpuTe-
puro | 0obIle WM paBHA TPAHUIIE IIPEOITOYTEHUS, TO
€ro BeC YUUThIBaeTcs ¢ KoaddbuureHtom 1:

L
SO (X, X)=>Z{l:F,-F>p}+
1=1

L
+Z¢I(Xi’Xk)'Zl{l: q,<F,—F, <1’/}’

I=1
e ¢, = Ed _E/ —4q )
D —q
Wupeke cormacusa SO(X, X ) 1o BceM KpUTEPUAM (C
HarpaBJieHUeM MaKCUMU3alKs U C HallpaBJIeHUEM MU -
HUMU3ALUS):

SO(X, X)) = SO, (X, X)+SO_(X,X,).

Janee A/t KaXI0M Mapbl aIbTEPHATUB M0 KAXAOMY
KPUTEPUIO NIPOBEPSICTCS] HAIMUME cuTyauuu seto. Cu-
TyalMs BETO ISl KPUTEPUEB C HAIIPaBJIEHUEM «MaKCH-
MU3al¥s» BO3HUKAET B ciyyae, ecnu by, — F, 2 v, —q, - 1,
a 1715 KpUTEpHEB C HAlpaBIeHUEM «MUHUMU3ALMS» —
ecm £y = F, 2v,—q,-1),
l—SO(X,.,Xk).

rae: 7= s

7 — Ko3(POULIMEHT, KOTOPBIN MPUMEHSIETCS K YPOB-
HIO TPaHULbl O€3pasauyus g, Il €r0 KOPPEKTUPOB-
KM B TIpoliecce OIpEeNeIeHUS «CUTyallud BeTo». UYeM
0oJIbllIe Ta BeJIMYMHA, HA KOTOPYIO MHIEKC COIJIACHS
SO(X, X, )IpeBOCXOMT yPOBEHB COITIACHSA S, TEM MEHb-
111€ 77, @, COOTBETCTBEHHO, M BEPOATHOCTh BOZHUKHOBE-
HMS CUTYallMH BETO (T.K. 3HAYEHUE ¢, /) YMEHDILAETCSA).

Ecmu nuneke cormacusa SO(X, X)) Bbille uin paBeH
3aIAHHOMY YPOBHIO COTJIACUS S, TO MEXJTY aTbTepHATH -
BamMu X, 1 X, BosHUKaeT oTHoweHre X SX . Ecnu xora
Obl TIO OMHOMY KPUTEPHUIO MEXIY albTepHATUBAMU
CYLIECTBYET CUTyallusi BETO, TO OTHOUIEHUE S MEXIy
HUMU BOZHUKHYTh HE MOXET.

3. OcodennocT MeToaa
ELECTRE IT

B merone ELECTRE II npumensitorcss nBa ypoB-
HSI comiacus ' U s* Uil oIpee/ieHusl IBYX IOPSIKOB
paHXUpPOBaHUSA ajlbTepHATUB. IS ompeneneHUs OT-
HOIIIEHUS TIPEAIIOYTEeHUS S TIepBOTO MOpsIaKa IIpUMe-
HSIETCSI yPOBEHB COTIACHSI ', a JUTSI BTOPOT'O — YPOBEHb
5. B mepBom nopsake parxuposaHus (S') ocraiorcs
TOJILKO CaMBbl€ «CUJIbHBIE» OTHOILUEHUS IIPENIIOYTE-
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Hus. st TOro, 4To0BI BTOPOil MOPSIIOK paHXUPOBa-
Hus (S?) BKIIOYA «CIabble M CUJIbHbIE» OTHOIIEHMS
MPEeNIoYTeHUsI, CleAyeT 3a1aBaTh YPOBEHb COTJACUS
s' Gonple, yeM §% YeM MEHBIIE YPOBEHb COIIACHS,
TeM HMXe TpeOOBaHUs K BEJIMUMHE MHIEKCA COTJIacHsI
IJIST OTIpeae/IeHUs] OTHOIICHUS S MeXIy aJbTepHATH -
BaMH.

Meton ELECTRE Il no3BoJisieT ocyluecTBAsITh MO~
HO€ paHXUpoBaHUe, Oaarogapsi UCIOJIb30BaHUIO MPO-
HeIyphl TUCTWIISIIAY aJIbTePHATHB. HAWUTyYIIeH ajIb-
TepHATUBOM CUMUTAETCS Ta, KOTOpas MpPearournTaeTCs
HauOOoJIbILIEMYKOJIMYECTBY aIbTepHATUB, AHAUXYIIIEI —
Ta, KOTOpasi MpeAroYnTaeTCs] HauMeHbIleMYy KOJrye-
CTBY aJIbTCPHATHB.

[Mpouenypa paHXUpOBaHUSI aJbTePHATUB METO-
noM ELECTRE II 6asupyetcs Ha mociaenoBaTeIbHOM
CPaBHEHWU KaXIOW Mapbl AITEPHATUB, JJISI KOTOPBIX
TPOU3BOJUTCSI pacueT MHAEeKCca COTIacusl U MpoBepKa
cutyauuu Beto. CuTyalusi BETO BO3HUKAET B CJIEAYIO-
IIMX Cyvyasx: JUIsi KpUTepUEB C HallpaBJeHUEM «MakK-
CUMU3ALUST» PA3HULA MEXAY OLIEHKaMU aJbTepHATUB
X, 1 X 110 KpUTEPHIO / IPEBBILIAET UJIM PABHA €TO BETO-
rpanuie v,: F,,— F,>v,; U1 KpUTEPUEB C HAIpPaBJie-
HUEM <«MUHUMU3ALMS» pa3HULA MeEXAy OLEHKaMu
anpTepHaTUB X, 1 X, TI0 KpUTEPHIO | TIpEBBIIIAET UK
paBHa ero Beto-rpanuie v,: F,— F >v,, e [ — HoMep
Kkpurepus, F, 1 F,,— OLIEHKU CPaBHUBAEMBIX aJIbTepHAa-
TUB 10 KPUTEPHIO /.

Ecmu unneke cormacust SO(X, X,) Bbllle MM paBeH
3aJJaHHOMY YPOBHIO COIJIACHS §', TO MEXIY aJlbTepHa-
tiBamu X, u X BosHMKaeT oTHoweHue X .S'X,. Eciu
XOTsI ObI 10 OMHOMY KPUTEPUIO MEXIY ajlbTepHATUBA-
MM BO3HUMKAET CUTYaLIMsI BETO, TO OTHOLIEHUE S MeX Iy
HUMM BO3HUKHYTh HE MOXET.

Ecmu nnneke cornacus SO(X, X)) Bbille Wi paBeH
3aJaHHOMY YPOBHIO COIVIACUS §2, TO MEXIY albTepHa-
TMBaMK X, 1 X, BO3HMKaeT oTHoweHue X 5°X,. Eciu
XOTsI OBI IT0 OMHOMY KPUTEPUIO MEXIY aJlbTepHATHBA-
MM BO3HUKAET CUTyaLUsl BETO, TO OTHOILIEHKE S? MeXK-
Iy HUMU BO3HUKHYTH HE MOXET.

3aKITIOYNTEILHBIM 3TAIlOM PAaHXMPOBAHMS aJbTep-
HaTtuB ¢ ucnojb3oBanrueM meroga ELECTRE II saBms-
eTcs mpolieaypa IMCTWILISIMM ajdbTepHaTuB. O003Ha-
UMM YEpPE3 7y KOJNMYECTBO albTEPHATUB X, KOTOPbIM
NpeAnoYnTaeTca anprepHatusa X: X S'X,, nmpudem
k#i.

B nepsyio ouepensb, onpenenserca MHOXeCTBO D, B
KOTOPOE BXOIST BCE HAMJIYUIIIE aIbTePHATUBHI, TIPEI-
MOYNTaeMble HAMOOJIBIIIEMY UHCIIy APYTUX aJdbTepHa-
TUB 10 OTHOLIEHUIO S' ((opMUPYETCST SKCIEPTHBIM
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MyTeM Ha OCHOBE 3HaueHW 7y ). Ecau MHOXeCTBO D,
COMEPKUT OOJIbIlIe OMHON aJlbTepHATUBBI, TO 3HAYEHUE
T’y IUIS1 HUX BBIYMCIISIETCS TOBTOPHO.

IIpy MOBTOPHOM BBIYMCIEHUM pPACCMATPUBAIOTCS
TOJIBKO T€ aJIbTEPHATUBBI, KOTOPbIE BXOISAT B MHOXKE-
ctBo D,. Ha ocHOBaHWM TIOBTOPHO BHIYMCIIEHHBIX 3Ha-
YeHUIi ry (DOPMUPYETCSI HOBOE MHOXECTBO HAMITYYLINX
anbTepHaTUB D, 110 OTHOMIEHUIO S,

[Ipoiemypa moBTOPSIETCS 10 TEX TIOP, IToKa He OyaeT
omnpene/ieHa eMUMHCTBEHHAss HaWJTydIas abTepHaTH-
Ba WM He OyIET BbIACICHO HECKOJIBKO aJIbTePHATUB,
BXOISIIMX BO MHOXKECTBO HAWJIYYIIMX M MMEIOLIUX
OIMHAKOBOE 3HaueHHe r. Hammydiiass anbTepHaTH-
Ba (MM HECKOJILKO aIbTEPHATUB) MOJy4YaeT paHr 1 u
ynajusieTcsl U3 paccMoTpeHus. Jlajee mipolieaypa amc-
TUJUISILIUS TIOBTOPSIETCSI CHOBA JUISl OTIPENEICHUST ajlb-
TEPHATUBBI C PaHTOM 2 U Tak Jajiee 10 TeX Iop, IToKa
BCE aJIbTEPHATUBHI He OYAyT IMOJHOCThIO IPOPAHXKU-
POBaHBL.

Ecnu HecKoJNBKO ajbTepHATUB MMEIOT paHr 1 U He
MOTIYT OBITh MPOPAHXUPOBAHBI C IIOMOIIBIO IIPOLIEAY-
PHI IUCTWUISAINNA, TO OHU (DOPMHUPYIOT MHOXKECTBO NV,
B KOTOPOM BCE aJIbTEPHATUBEI CUATAIOTCSI paBHO3HAY-
HbeiMU. Eciin Heo0x0aMMo MpopaHXXUPOBaTh 3JIEMEHTHI
MHOXeCTBa N, TO MeXIy ajlbTepHAaTUBAaMU B JaHHOM
MHOXECTBE OIPEIe/sieTCsl OTHOLIEHUE IIPEATOYTEHMS
52, ¢ TOMOILBIO KOTOPOI'O MOXKHO ITOBTOPUTh IIPOLIEAY -
Py INCTUJUISIINY Ha MHOXECTBE V.

Ipouenypa omnpeneneHUs] OTHOIICHUS TPEIITOYTE-
HUs S? aHaJOrMYHa MPOLEAYpPE, MCIIONAb3YEMOM s
oIpefesieHus OTHOLIeHUsT npearnodteHus S'. OgHako
IUISI e¢ TIPUMEHEHMS MCTIONIb3YeTCsI YPOBEHDb COTIACHs
s?. Takum 006pa3oM, MeXay ajbTepHATMBAMU BO3HUKA-
eT OTHOIIeHWe S?, ecIM UHAEKC COTJIacusl BBIIIE WU
paBeH 3aJaHHOMY YPOBHIO COTJIacHs s,

Tak kKaK ypoBeHb corjacus s' > §2, OTHOIEHUE TIPe-
nouyteHus S? nospoJsier JITTP BuIsiBUTH Gostee «cabbie»
OTHOIIIEHUsI mpeanoyTeHus. Takum oOpa3oM, OTHO-
LIeHUs TIpeanodreHus S? moryt momous JITTP caenars
BBIOOP MEXOY aJbTepHATUBAMU, KOTOPBIE CUMTAIOTCS
PaBHO3HAYHBIMM MICXOS M3 PAHXXMPOBAHMS C UCIIOJb-
30BaHMEM OTHOLLIEHMS IpearnodyTeHus S'.

4. Oco0eHHocTH MeTOAa
ELECTRE III

B xadecTBe IOTTOTHUTEIBHOTO YCIIOBHOTO 0003HaYe-
HUS B JAaHHOM METOJIE MICTIONBb3YEeTCsI MHAEKC COTIIACHST
SO,(X, X,) Mmexiy anbrepHatuBaMu X, 1 X, 10 KpuTe-
puio [. OOlee OTHOIIEHWE TMPEAIIOYTEHUS 0003Ha-



[TPYUHATUE PELLIEHIN W BUSHEC-MHTEJITIEKT

yaetcsls PR. I'paHulia OTHOIIEHUS MPEANOYTEHUST A —
3HaueHue PR, xotopoe JIIIP cuutaer MUHMMAIBHO
JIOCTAaTOYHBIM JUISI OIpeAeSIieHUs] OTHOLIEHUS S MEXIy
nByms anbrepHatuBamu. NE (X, X,) — uHIekc Heco-
riacus 1o KaxmaoMy kpurepuio . ND(X, X ) — obuiee
OTHOIIIEHVE HOH-HECOTIacHs.

Bricokast ~ TOYHOCTh  paHXXMpPOBAaHHMS ~ MeToda
ELECTRE III nocturaercsi, 61arogapsi BOSMOXHOCTH
HCIIOJIb30BaHUSI HECKOJBbKMX TMCEeBIOKPUTEPUEB (CM.
meton ELECTRE IS) u npouenype nUCTAUISIIAN ajTb-
tepHaTtuB (cM. Mmeton ELECTRE II). Mcnonas3oBanue
TICEBIOKPUTEPUEB TTO3BOJISIET YIECTh HECTPYKTYPUPO-
BaHHBIC JAHHEIC TIPU PAaHXXWPOBAHWU aJIbTEPHATHB, a
npoueaypa TMCTUIISIUMA — MPUCBOUTD KaXJ0il alib-
TepHATUBE CBOI paHT.

IMpouenypa paHXUpPOBaHUS AJTBTEPHATHB METOIOM
ELECTRE 1III 06a3upyercss Ha TocjieIoBaTeIbHOM
CpaBHEHUU KaXXIOM Maphl albTePHATUB.

st KpuTepueB C HalpaBlIeHUEM «MaKCUMU3AIUs»
ungexke cornacust SO, (X, X)) Mo KaxmaoMmy MpU3HAKY
paccUUTHIBAETCS MO CIEeAYIOLIEH hopmyIe:

L lel_F;del

F _Fk/

SO, (X, X,)= . > ifq/<Fi1_Fk/<p1

1

Oa le] _Ec[ Sq/

AHaJIOTUYHO JJIsI KPUTCPUCB C HAIIPABJICHUCM «MU-
HUMU3aAOUAg» .

L ifF;d_Eva/
F,-F
SO,(X;,X,)= %s ifq, < F,—F, <p,
1
0, ifEd_E[Sql’

rae F,, — oueHKa aabTepHaTHBBI X, MO KPUTEPHUIO /,
F,— ouenka ansTepHaTUBbl X, 110 KPUTEPUIO [, q,, p, —
rpaHuULbl 0e3pa3Iuurs U TIPEANOUTeHYS AJ11 KpuTepus L.

HMHpaekc cormacus 1o KpUTepuio / MOXeT IIpUHAMATh
sHayeHue ot 0 1o 1. Ecim SO(X, X)) = 1, T0 «X cTporo
Jydie X, o kputepwuio /»; ecin SO(X,, X, ) npuHAMaeT
3HaueHus B npenenax 0 1o 1, uMeeM «HecTporoe mpe/-
nouteHue»; ecnu SO(X, X ) = 0 — HET MpeanoYTeHUs.

Hanee Bbraucisgercs MHaeKe Hecornacust NE (X, X))
10 KaXXIIOMy KpUTepHIo 1.

L1t KpuTepueB ¢ HalpaBJIeHUEM «MaKCUMU3ALIUST»:
0, lf Ed - Fi/ < q,

F,

-F
NE (X, X,)= %, ifq <F,—F, <v,
1

1, ika/_Ev 2 V.

BbUSHEC-HHDOPMATHUKA Ne2(32)-2015 r.

ZLHH KPUTEPHUEB C HANTPABJICHUEM «MUHUMU3ATUA» .
0, fF,-F,<q,

F,-F
NE(X,,X,)= % g, <F-F, <v
!

L ifF,-F,2v,

e F,— olleHKa aqbTepHATUBbI X, 10 KpuTepuio /, F,—
OLIEHKA aJIbTEPHATUBBI X, 10 KPUTEPHIO /, g, — rpaHMLa
Oe3pasnuuus U KpUTEpUsl [, v, — BETO-TPAHMULIA st
Kputepus /.

Wnnexc Hecornacust NE (X, X)) MOoXeT MpUHUMATh
3HaueHue ot 0 mo 1. 3HavyeHure (0 03HAYAET: «HET OCHO-
BAHMWIA Mojiarath, 4ToO ajlbTepHaTUBa X, XyXe albTep-
HaTUBbI X, 110 KpuTepuio . EciiM MHAEKC Hecoracust
NE(X,X,) npuHUMaeT 3HaueHus B nipeaenax ot 0 go 1,
TO «CYLIECTBYIOT OCHOBaHMSI MOJIaraTh, YTO aJlbTepHa-
tuBa X, Xyxe anbrepHatuBbl X ». Eciu NE(X,X,) = 1,
TO KpUTEpHii | HAKITagbIBaeT BETO HA YTBEPKACHUE, UYTO
abTepHaTUBa X JIyyile, 4em X,.

st OLleHKM TOTO, HACKOJIBKO OJHA aJbTepHATHBA
JIy4lle Ipyroil Mo BCEM KPUTEPUSAM, UCTIONb3YETCS 00-
LI MHOEKC COTJIacus

L
CX,X,)= ZZ[ SO/(X;, X)),

i=1
e Z, — Beca KpUTEPUEB.

Ecmm C((X, X)) = 1, To anbTepHaTHBa X, UMEET CTPO-
roe TMpeanoYTeHUe AIbTEPHATUBE X, T10 BCEM KPUTEPH-
am, ecin C((X, X, ))= 0, ToO HET OCHOBaHUA MOJIaraTh,
4TO aJbTepHATHBA X JIydlle albTEPHATUBBI X, .

7151 TOro 4ToObI OLIEHWUTh, HACKOJBKO OfHA aJbTep-
HaTUBa XyXe IPYyTroii 1o BCeM KPUTEPUSIM, UCTIOIB3YeT-
cs o01ee OTHOLIIEHUE HOH-Hecormacust ND(X, X, ).

1- NE,(X,,X,)

NDX,,X,) =
I: NE(X;,.X0) > C(X;. X)) 1-C(X,,X,)

OO6I11Iee OTHOIEHNE HOH-HECOINIACUS MOXET IIpH-
HUMath 3HaYeHue ot 0 no +eo. Ecim ND(X, X)) = 0,
TO, KAK MUHMMYM OJMH KPUTEPUI HAKIAAbIBAET BETO
Ha YTBEPXKIEHME, YTO ajbTepHaTUBa X, JIydlle, YeM
X,. Ecim oTHOIIEHWE HOH-HECOITIACHS CTPEMUTCH K
+oo, T0 1O BceM Kputepuam SO (X, X,) = 1. Coorser-
CTBEHHO, YeM MEHbIIIe 3HaUYeHUE OOIIEr0 OTHOIICHMS
HoH-Hecornacus ND(X, X,), TeM MeHbIle OCHOBaHUIA
YTBEPXKIaTh, YTO albTEPHATMBA X, XyXe, 4eM X .

st Toro, YTOOBI ONPENeINTh HAJTMUKNE OTHOIICHUS
S Mexay OByMsl allbTepHaTMBaMU, TpeOyeTcsl OmHO-
BPEMEHHO y4YECTh IBa OCHOBHBIX aCIeKTa CpaBHCHUS:
OTHOIIIEHNE COTJIACHS M OTHOIIIEHUE HOH-HECOTJIacHsl.
YyeT OTHOILIEHUS COIJIacusl U HOH-HECOIJIacusl peain-

/3



3yeT BEIMUIMHA 00uje2o omuoutenus npeonoumenus PR
10 COOTBETCTBYIOLIE Mape aJlbTepPHATUB:

PR(X, X) = ND(X, X) - C(X, X)).

PR npunumaet 3HaueHue oT 0 10 +o0, PR =0 B TOM
cllyyae, eciv, Kak MUHUMYM, OIWH KPUTEPUI HaKJa-
JBIBAET BETO Ha YTBEPXKICHWE, YTO albTepHATHBA X,
aydiue, yem X, (ND(X, X ) = 0) u/uim HET OCHOBaHUIA
roJsiaraThb, YTO ajlbTepHaTUBa X JIydllle albTepHATUBDI
X, a1 no onHomy u3 kpurepues (C(X, X)) = 0). Co-
rmacHo Metony ELECTRE III, anbrepHatuBa X, cum-
TaeTcs «He Xyxe yem» X , ecnu 3HaueHue PR(X, X)) He
MEHbIIIe IPaHUIIbl OTHOIIEHUS TpeanouTeHus A. Yem
BBIILIE A, TEM BBIIIE «CTPOTOCTh» PAHXWPOBAHUS ajlb-
TepHATUB. 3aKIIOYUTECIHPHBIM 3TallOM PaHKUPOBAHUS
anprepHatuB ¢ ucnoab3oBaHuem meroga ELECTRE
III sBnstercst mpoueaypa IUCTWLISLUMU ajJbTepHATUB
(cMm. metom ELECTRE II).

5. @opmupoBanne MATPHULBI «<KPHTEPHH —
aJbTEPHATHBDBI» B YCJIOBUSAX HEONPeAeJeHHOCTH
YCJIOBHiA IPUHSATHUSA PEHICHUSA

Metonsl cemeiictBa ELECTRE mnpumeHstorcs B
YCJIOBUSIX oOImpeneieHHOCTH. OaHako UIsl 3alojiHe-
HUS MaTPUIIBI «KPUTEPUN — aJIbTEPHATUBEI» HE BCETIa
UMEIOTCSI OOBbEKTUBHBIE AAHHBIE, OCOOEHHO €C/IM pe-
IIeHWEe TTPUHUMAETCS Ha MEePCIEeKTUBY U CYIIECTBYET
HEOINpPeIeJEHHOCTb B YCIOBUSIX MPUHSTUS PELIEHUS.
B aToMm ciydae npeasiaraetcst pazpadboTaTb BO3MOXXHbBIE
MpoOJIeMHbIE CUTYallMU, B KOTOPBIX MOXKET OKa3aThCsl
JITTP, vcnonb3ys ciaeayloliye Noaxoabl: UMUTALIMOH-
HOE MOJIEIMPOBaHNE, SKCIIEPTHOE IIPOTHO3MPOBAaHNE,
KOTHUTUBHOE MOJAEJMPOBAHUE, MOIEIMPOBaHUE Ha
OCHOBE Tabu1l perteHuit [11].

st paboThl ¢ UMUTALIMOHHOM MOJIEIbI0 HEOOXOAUMO
3a/1aTh HAOOp YCIOBUIA, BO3AEUCTBYIOIIMX Ha (popMu-
pOBaHUE MPOOJIEMHBIX CUTYyalluii, a TaKXe BBISIBUTH
3aBUCUMOCTH, XapaKTePU3YIOLIEe BOSHUKHOBEHUE TEX
WJIA MHBIX ITPOOJEMHBIX CUTYallMil B pe3yibTaTe B3au-
MOJEWCTBUS YYUTHIBAEMBIX YCJIOBUIA. Torga MOXHO
TOTIBITATHCS TTOTYIUTh OTBET Ha BOIIPOC, KAKOBA OyIeT
npoOsieMHasl CUTyallusi, €CIM pe3yJabTaThl MPOBEPKU
YCJIOBUIA B MEPUOM MPOTHO3a MPUMYT OMpeaeeHHbIE
3HaueHusa. Ecau Xxe B (hopMalbHOM BHUAE OIMKCATh Ta-
KH€ 3aBUCUMOCTH He YAaeTcsl, TO MOJeIMPOBaHME MPO-
OJIEMHBIX CUTYyallMii Yallle BCErO OCYIIECTBISIETCS Ha
OCHOBE 9KCITEPTHOTO IIPOTHO3MPOBAHMSI.

KauecTBeHHbIM BKCHepTHBIﬁ TIPOTHO3 MOXKET OBITb pas-
pa60TaH JIMIIb B TOM CJ1ydac, €CJIM OH OCHOBATC/IbHO ITOA-
TOTOBJICH, 3a[ECTBOBAHbI KOMIICTCHTHBIE CIICLIAAIM-
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CTbI, UCII0JIb30BaHAa JOCTOBEPHAs MH(MOPMAIIUS, OLIEHKA
TIOTy4eHbI KOPPEKTHO U 06paboTaHbl 3(h(HeKTUBHO.

KorHutuBHoe MoaeaMpoBaHuEe MPOOJEMHBIX CHUTY-
allMii OCHOBAHO Ha MOHSITUU KOTHUTUBHOM KapThl —
OpUEeHTUPOBAHHOTO Tpada. BeplIMHBI KOTHUTHUBHOI
KapThl COOTBETCTBYIOT YCJIIOBUSIM MIPUHSITUS PEIICHUSI,
OpHEeHTUPOBAHHbIE pedpa — MPUUNHHO-CJIEACTBEHHBIM
CBSI3SIM Mexnay ycaoBusimu. HMcropuuecku mnepBoit
KOTHUTHUBHOW MOJEJbI0 ObUT 3HAKOBBIN rpad, 3aTem
MOSIBUJINCh HEYeTKHWe KOTHUTHBHBIE KapThl. Cyile-
CTBEHHBIM MPOIBMXKECHUEM SIBUJIOCH CO30aHMUE MOAECIHN
KOTHUTWMBHOW KapThl, YIPABISIEMOU HEUYETKMMU Mpa-
BuJaMu. biiarogapst HaTMUKMIO MHOXECTBA MOIU(PUKa-
LU KOTHUTUMBHBIX KapT, MOKHO TOBOPUTH O pa3iny-
HBIX TUIIAX MOJEJIEN UX UCIIOJIb30BaHUS.

Ha mnpaktuke Hambosee ymoOHBIM OKa3ajloCh MOJgE-
JIMPOBaHME IPOOJIEMHBIX CUTyalluii Ha OCHOBE (DyHK-
IMOHAIBHON MOICNN IIpOIlecca IPUHSITHUS PEIICHUS —
Tabnuilel perieHuii. Tabnuua peuenuii (TP) coctout us
YeThIpEX Pa3ielIoB: YCIOBUS, YIUTEIBaeMEbIE TTPH TTIPUHS -
tuu peuteHud (pasnen II); neiictBus, npeanpuHuMae-
MBbIE B pe3yJibTaTe mpoBepKu ycioBuii (pasnen I11); mpa-
BwIa perreHus (1o croinomam I u IV paszmenos). Kaxmoe
MpPaBUJIO PELIEHUsT TTOKa3bIBaeT, Kakue NEWCTBUS U3
yucya nepeurcieHHbix B 111 pasnene, BbITOTHSIIOTCS B
Kaxaoi MpoOJIeMHONM CUTyallUu, OIpeAc/sieMOi KOH-
KPETHBIM COYETaHUEM PE3YIbTaTOB IIPOBEPKHU YCIOBUIA.

I modxydeHMsI 3JIEMEHTOB MaTpPUILIBI «KPUTEpUN —
aJIbTepHATHUBEI» OOpAIIaloTCS K 3KCIepTaM, KOTOphbIe B
KOJIMYECTBEHHOI IIKaJle (HarboJjiee YacTo UCTIOIb3YIOTCST
10-6asuTbHBIE 1LIKaJIbI) 3a0a10T OLEHKW BapUaHTOB pellie-
HMS 0 KAXI0MY MPU3HAKY B KaXKIOl MPOOJeMHOI crTya-
1. MHEHUS BKCIIEPTOB 3aTeM YCPEIHSIIOTCS, UTOOBI TTO-
JIY9UTh COIVIACOBAHHBIC OLIEHKH JTETEPHATHUB I10 KAXKIOMY
TIpU3HAKY. B KauecTBe MCXOMHBIX JAHHBIX UCITONB3YIOTCS:

4 MHOXECTBO anbrepHaTuB X, i=1, ... [

4 MHOXeCTBO KpHuTepueB K, (¢ HarpaBJIeHUEM MaKCH-
MU3alUU WIM MUHUMU3ALUN) U Ko3dDbUreHTaMu
OTHOCHTEILHON 3HAYMMOCTH KaXI0ro KPUTEPUs Z,
[=1, ... L (koahdULMEHTb OTHOCUTEIbHON 3HAYN-
MOCTH Z, HOPMUPOBAHBI);

4 MHOXECTBO ITPOOJIEMHBIX CUTYyaLu j, j =1, ... J;

4 BEpOSITHOCTH IOSIBJICHUS ITPOOJIEMHBIX CUTYali Pj,

J
B =t
Jj=1
4 MHOXECTBO 9KCIePTOB d U KO3(PPULUKUEHTbI KOMIIe-
TEHTHOCTH 9KCTIepToB W, d=1, ... D (koabduuneH-
Thl KOMIIETEHTHOCTHU 9KCIIEPTOB W, HODMUPOBAHBI).

OleHKa i-aJbTepHATUBBLI MO [~-KPUTEPUIO, BLICTAB-
JIHHasl d-9KCIIEPTOM B j-IIPOOJIEMHON CHUTyalluu B



KOJIMYECTBEHHOM WiKane — F, . YCpeaHEeHHbIC OLCHKN
AJTETEPHATHB 10 KaXXIOMY /-KpUTEPUIO 0003HAYAIOTCST
F, v BbIMCIIAIOTCS TI0 Crienytomei hopmyie:

J D
F, =3P W, -F,, i=1..1, [=1..L.
j=1d=1
ITonyyeHHast MaTpulia «KpUTEPUU — aJIbTEPHATUBBI»
MOXKET OBITh MCIOJIb30BaHa I BCEX MET 0JIOB ceMeii-
crBa ELECTRE.

6. BcTpanBaHue HOBBIX METOI0B
B 0a3y 3Hanmii DCIIIIP

Kak moka3zan nmpoBeAeHHBIN BbIllIe CPaBHUTEJIbHBIN
aHaJIU3 METOJ0B ceMeiicTBa, Hanbosee 3 GheKTUBHBIM
apnsiercst meton ELECTRE I1I, koTophblii peKoMeHIy-
ercsa BkMouuth B DCIITIP. YunTeiBasg, yTto mMaTpuiia
«KpUTEPUU — aJIbTEPHATUBbI» HA MPAKTUKE OMpeaesis-
€TCs MPEUMYIIECTBEHHO 9KCITEPTHBIM ITyTEM, BBEIEM B
OCIIITP Tak:xe KOMOMHUPOBAaHHBIA METOM, UCTIOJIb3Y-
IOIIUI YCPETHEHHYIO MaTPUILY «KKPUTEPUU — aJIbTepHa-
THUBBI» B KAUECTBE UCXOIHOI MHGbOPMALIUU IS METOAA
ELECTRE III (aaroput™ (OpMHpPOBaHMS MAaTPUIIBI
npuBeneH Boiie). Jlanueiit meton HazoBeM PURgRoy
(o umenu aBTopa cemeiictea MetonoB ELECTRE).

ITpu pa3paboTke Moaynst BIOOpa METONA MPUHSTUS
B 3aBUCHUMOCTU OT XapaKTepUCTUK 3afauyd IPUHATUS
pemrenust B DCIIIP Takke umcnosb3oBajgachk MOAEIb
«tabmuua pemenuii» (TP). B aToM ciriygae B kauecTBe
YCIIOBUIA, HCOOXOMMMBIX TSI BBLIOOPA COOTBETCTBYIOIIIE-
ro metoaa, B TP BBOOMJIMCH BOIIPOCHI 00 3jIeMEHTax 3a-
Jauy TIPUHSITUS PEILIeHNs, a BXOJOB YCIIOBUI — Pe3yJib-
TaThl MPOBEPKU YCJIOBUI MJIM BO3MOXKHBIE OTBETHI Ha
3amaBaeMble BONpockl (maba. I). Paznen neiicteuit B TP
GOpMUPYIOT pa3IMIHbIC METONBI TIPUHSATUS PEIICHMUSI,
BkitoueHHbIe B DCIIIIP (B maba. 1He ipuBeneHbI).

IIpaBuna pemeHus npu Takoil TpaktoBke TP moka-
3bIBAIOT, KaKW€ METOAbl MPUHATUS PEIIeHUST NOJKHbBI
BBIOMPATBCS B PA3IMYHBIX CUTYAIUSIX, 33aBaeMbIX pa3-
JIUYHBIMU KOMOWHALIMSIMU OTBETOB Ha 3a/laBacMble BO-
TPOCHI 00 ANIEMEHTAX 3a1a4uu MPUHATHS pelteHust. CoBo-
KYITHOCTh pettieHust 1 hopmupyet 6a3y 3Hanuit DCIIIIP.

7151 BKTIOYEHUST HOBBIX METOIOB B CHUCTEMY MOXET
MOTPe0OBATLCST M3MEHUTH COCTaB KaK BOIIPOCOB, TaK U
OTBETOB. B 1aHHOM cityyae B TaOIMILy pEIICHUS 10O~
HUTEJIbHO BKJIFOYAIOTCSI CIEMYIOIIME OTBEThI: Ha BOIIPOC
2 «[TpyHIIAII COTIIacOBaHMSI OLICHOK aJIbTEPHATHUB B pa3-
JIMYHBIX MPOOJIEMHBIX CUTYallUsIX ¢ 3aMaHHBIMU BEpPO-
SITHOCTSIMHA WX TIOSIBJICHUSI» BBOOUTCSI OTBET 2.3 «B3Be-
IIEHHON CYMMBI OIIEHOK ajibTepHAaTHB». KOHTeKCTHasI
MOJACKa3Ka K OTBETY: «IUISl COIJTaCOBaHUS OLICHOK aJlb-
TEpHATUB MO [-IpU3HAKy, 3aJaHHBIX B Pa3IUIHBIX

J-TIpPOOJIEMHBIX CUTYallUsIX, WCIIONb3YeTCS IPUHIIUIT
B3BEIICHHO! CYMMBI OIICHOK aJbTepPHATHB, IIPHYECM
BeCaMU CIIyxkaT BepOsITHOCTH j-cUTyalidii». Ha Bompoc
7 «I1pMHIUIT COTJIacOBaHUSI OLIEHOK aJlbTepHATUB, 3a-
JAHHBIX OTAEJbHBIMU SKCIIEPTAMU» MPENJIAraeTCsl OTBET
7.4 «B3BEIICHHOM CYMMBI OLICHOK aJIbTepHaTHB». KOH-
TEKCTHasI TTOICKAa3Ka K OTBETY: «IIJISI COTTIAaCOBAHUSI OlIe-
HOK aJIbTEPHATUB I10 /~-TIPU3HAKY, 3aJaHHBIX OTAEbHbI-
MM 9KCIepTaMU, UCTIOJb3YeTCsl IPUHIIUIT B3BEIIIEHHOM
CYMMBI OLICHOK aJIbTEpHATUB, MPUYEM BECAMU CITyXaT
K03(pDUITMEHTH KOMITETEHTHOCTH 3KCTepToB». Ha Bo-
npoc 10 «ITpuHUMIIBI coryTacoBaHUS OLIEHOK aJIbTepHA-
THB T10 OTAEIbHBIM KPUTEPUSIM (TTpU3HAKaM)» Mpeia-
raetcs oTBeT 10.5 «[TpuHumn Roy».

Hna skmouenus B DCIIIP metoma PURgRoy mpa-
BUJIO pellleHus] OydeT BBLIMJISACTb CIEIYIOIUM 00-
pasoM: eciu BuiOpaHbl oTBETHI 1.3, 2.3, 5.1, 6.2, 7.4,
8.2, 9.1, 10.5, 11.1, 12.1, 13.1 (ux dbopmyrupoBKa B
Tabimiie 1 BeIIeIeHAa KYPCUBOM), TO IIPUMEHSIETCS Me-
ton PURgRoy.

Jns Bkmouenust 8 DCIIIP merona ELECTRE 111
COOTBETCTBYIOIIIEE IIPABIIIO PEIIICHUS OyICeT BRITIISICTD
CIeAYIOIIM 00pa3oM: eclii BhIOpaHbl OTBEeTHI 1.1, 5.1,
6.1,8.2,9.1,10.5,11.1, 12.1, 13.1, TO IpUMeEHSIETCS Me-
tox ELECTRE III.

7. 3aKkmouyeHue

B pesynbrate MpoOBeAEHHOTO WCCIEIOBAHUS OBUIN
agantupoBaHbl anroputMmbl MeTomoB ELECTRE IS,
ELECTRE II, ELECTRE III — onucaHbl B TepMHHaX
DKCIEePTHOM CUCTEMBbl MOACPKKUA MPUHATUS pellle-
Huii (DCIIIIP) u mpuBeneHbl K BULY, YIOOHOMY IS
pa3pabOTKU IIPOTPAMMHOTO 00eCTICUCHUS.

Hng BkmoueHus B DCIIITP npennoxeHbl MeTOIBI
ELECTRE III u komounupoBaHHblii MeTog PURgRoy,
MPEAToJIaralolIil TPeIBapUTETbHBIN PacUeT IeMeH-
TOB MaTPUIIEI «<KPUTSPUU — aJIbTEPHATUBEI», KOTJA HET
O0OBEKTUBHBIX TAHHBIX JIJIS €€ 3aTIOJIHCHMSI.

Pa3paboTaHbl HOBBIE MpaBUa PELISHUS TSI BKITIO-
yeHus1 B OCIITTP meronoB ELECTRE III u PURqRoy
IyTeM BBEICHUsI COOTBETCTBYIOIIMX OTBCTOB Ha 3a-
JaBaeMble CUCTEMOM BOIPOCHI 00 3JeMEHTax 3amadu
NpUHSTUS peleHus. HoBble mpaBuiia peleHus1 BKIIO-
YeHbI B YIIPaBJISIIOIIYIO TAOJULY pellieHU I, JeXKalllylo B
OCHOBE MOCTPOEHMUSI IKCIIEPTHOI 000JOUKHU CUCTEMBI.

Pesynbrarel ncciaenoBaHust MOTYT ObITh UCTIOB30Ba-
HBI UISI Pa3BUTHUST DKCIEPTHON CUCTEMBI MOMIEPXKKU
TIPUHSITUS PEICHWIA, TO3BOJISISI aHATUTUYECKU 000-
CHOBBIBAaTh BAPUAHTHI PEIICHUI C TPUMEHEHUEM pa3-
JIMYHBIX METO/IOB TIPUHSITUS peleHusT. B
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Tabauua 1.

Bomnpocs! 00 37eMeHTax 3212491 NPUHATHS PEUIEHUS ¥ MX PA3JIHYHbIE peann3anuu (OTBETHI)

VYcnosus (sonpocbi)

Homep
oTBeTa

Bxopabl ycnoeuii (BapuanTbl 0TBETOB)

1.1 OpHa npo6rnemHas cutyauus.
1.2 HecKonbKo Npo6neMHbIX CUTYaLMiA C HEM3BECTHBIMI BEPOSTHOCTAMM WX NOSBIEHNS.
1. VMG OPMMPOBAHHOGT 1.3 Heckonbko npo6emHbIX CUTyaLni ¢ 3aAaHHbIMY BEPOSTHOCTSMY UX IOSBIIEHUS.
: 00 YCAOBAX MDHSTS 1.4 Heckonbko HeHabnoaaeMblx NPOGNEMHBIX CUTYALNIA C 3aaHHBIMU BEPOSITHOCTAMM 11X NOSABNIEHNS
DeLLGHI ¥ BEPOSITHOCTSMI X B3AMMOCBSI3Y C HabNtoaeMbIMU COOBITUSIMUA, UM NPUCYLLIAMM.
1.5 HecKonbKo NpobieMHbIX CTYaLmiA, YNOPAL04EHHbIX N0 CTEMEHN JOCTOBEPHOCTY X MOSBNEHNS.
1.6 Ha nepBom 3Tane peLLeHns 3aaayi MOAENNPYETCS HECKOMbKO NPOGNEMHbIX CUTYaLniA C HEU3BECT-
HbIMI BEPOSITHOCTAMM WX NOSIBAIEHNS, HA BTOPOM 3Tane JIMP npeanpuHMaeT nonbITKY UX OLEHUTb.
2. [pUHUMN COrnacoBaHNs OLEHOK 2.1 MDUHLIN GOMbLMHCTBA.
ANbTEPHATIB B PA3NNYHbIX MPO- 29 MpuHLUN Bavieca.
OneMHbIX CUTYaUWX C 3aRaHHBIMM 2.3 [IDUHLM B3BELLEHHO CYMMbI OLEHOK afIbTEDHATUB.

BEPOATHOCTAMIA 11X NOABIIEHNA

3. MprHUMN COrNacoBaHns OLEHOK
AnbTEPHATIB B PA3NNYHbIX
NPOGAEMHbIX CUTYALMAX
C HEN3BECTHbIMIN BEDOSITHOCTSIMM
11X NOSIBNEHNS

WWWWWWwW
NOGTRWN =

MpuHUwn Mapero.

[MpUHLMN NeccuMn3ma.

[pUHLMN oNTUMK3MA.

MpuHumn Mypeuua.

MpyHUMN QHTArOHMCTUYECKOrO UrPOKA.
MpuHumn Casumxa.

[MpuHUMN Jlannaca.

4. TpUHLMN COrNAcOBaHIS OLEHOK
ANLTEPHATVB B PA3NNYHbIX Mpo-

4.1 Ha nepBom aTane 19 COrnacoBaHus OLEHOK aNnbTepHATUB B Pa3nYHbIX NPOONEMHBIX CUATYALINSX
ONEMHbIX CUTYALNSX NP PELLEHNM
3724 TIDVHSTUS DELLIENs B 183 NPUMEHSETCS NpuHLMN MapeTo, Ha BTOPOM 3Tane — NPUHLMN B0MbLUMHCTBA.
arana
5. VIHhOpMMPOBAHHOCTL 5.1 [TonHas 0rpeaeneHHoCTb Ha OAHOM 3Tare.
0 NOCNEACTBMAX MPUHIMAEMOTO 5.2 YacTuyHast HeonpeaeneHHOCTb Ha KOHEYHOM MHOXECTBE MCKPETHbIX 3TarnoB.
PELLEHMs 5.3 YacTi4Hast HeonpeaeneHHoCTb Ha BECKOHEYHOM MHOXECTBE ANCKDETHbIX 3TaroB.
6. Konn4ecTBo aKcnepTos
! 6.1 OpuH 3kcnepr.
MPUB/IEKABMbIX K DLLEHUIO 3a8aM | e HecKooko 3KcrepTos.
71 MpuHLMN BONbLUNHCTBA.
7. TIpUHLMN COTNAC0BAHNA OLIEHOK 1.2 MpuHumn Mapero.
AIbTEPHATIB, 3a[jaHHbIX 7.3 Ha nepBom aTane peLueHns 3aa4u ANs COrMacoBaHNs OLEHOK anbTepHATUB C NO3NLWIA PA3NNYHbIX
0TAENbHbIMY 3KCTIEpTaMIA 3KCMEPTOB MPUMEHSIETCS NPUHLIAN T1apeTo, Ha BTOPOM 3Tane — NpUHLMN 60NbLIMHCTBA.
7.4 [TpuHLMn B3BELLIEHHON CYMMbI OLIEHOK a/lbTEPHATUB.
8. Konn4ecTso Npu3HaKoB OLIEHKM 8.1 OfnH Npu3Hak.
anbTepHaTB 8.2 HeckorbKo npn3Hakos.
9. CTeneHb CPaBHMMOCTY NMPU3HAKOB 9.1 FpusHakn HecpasHAMe!.
‘ 9.2 [pr3Haky cpaBHUMbI.
10.1 MpuHLMN BONbLUKHCTBA.
10.2 MpuHumn Mapero.
10. MprHLMNBLI COrNAcoBaHst OLIEHOK 10.3 MpUHLMN NOCNEA0BATENBHOM0 PACCMOTPEHMS KPUTEPIEB.
anbTEPHATIB MO OTAENbHbIM Kpute- | 10.4 PelugHve 3aaq B [1Ba 3Tana: Ha NEpBOM 3Tane 151 COrnacoBaHus OLEHOK anbTepHaTuB
pUSIM (MpU3HaKam) C N03WLNIA Pa3nYHbIX KPUTEPIEB (MPU3HAKOB) NPUMEHSETCS NPUHLMN MapeTo, Ha BTOPOM 3Tane —
MPUHLMN BONbLIMHCTBA.
10.5 lpurumn Roy.
11. Cnoco6 3afaHns OLEHOK OTHOCK- 11.1 3anaHbl BECa KDUTEPHEB (PU3HAKOB).
TeNbHOM 3HA4MMOCTIN KpUTEPUEB 11.2 Mpr3Haky ynopsiaoyeHbl Mo 3HAYUMOCTH.
12. Cnocob 3aaaHns MHOXeCTBa 12.1 MHOXEeCTBO anbTepHATNB KOHEYHO.
anbTepHaTIB 12.2 MHOXECTBO anbTepHATIAB NPEACTABNEHO B BIAAE MOAMHOXECTBA N-MEPHOrO MPOCTPAHCTBA.
13. Cnocod 3amaHis NpeanoyTeHuiA 13.1 3af1aHbl KONM4eCTBEHHDIE OLIEHKN ATbTEPHATUB 110 KAXAOMY MDU3HAKY.
Ha MHOXECTBE abTepHaTUB 13.2 3a/aHbl NOPSAAKOBbIE OLIEHKM ankTepHaTUB M0 KaXJ0MY NPU3HAKY.
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Analytical justification of solutions using a decision support system (DSS) significantly increases the quality of
decisions. The existing DSS generally employs lor 2 methods of decision-making. It does not always lead to the desired
results as each method is based on certain assumptions and is not universal. The maximum effect can be achieved only
insofar as a set of decision making methods is included into the knowledge base of the DSS. The only system that meets
these requirements is an Expert decision support system (EDSS) developed under supervision of the author. Currently
the EDSS includes about 50 methods of decision making. The expansion of the EDSS knowledge base by including
new methods will allow choosing the most suitable method for solving each decision-making task.
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Addition of the «decision table» model underlying the system knowledge base allows you to develop the EDSS
without a complete reworking of the system code. The system knowledge base contains decision rules built on the
principle of «if... then...» (if given some definite conditions of decision making, then a certain method of decision-
making should be employed). To expand the knowledge base the EDSS selected ELECTRE collection methods. Their
key feature consists in the fact that they do not use the convolution operation of evaluation of the alternatives specified
in different scales on individual criteria. This was the reason for selecting the methods of this family. In the article
the algorithms of these methods are adapted for their inclusion in the EDSS. An algorithm for obtaining a criterion-
alternative matrix is proposed. It serves as input information for the ELECTRE family methods in cases where there is
no objective information for its formation.

The results of the study can be used to develop the EDSS, allowing analytical justification of solutions using methods
that were not previously used in the system.

Key words: decision making, information system, Expert Decision Support System (EDSS), ELECTRE family methods,
adaptation of algorithms, EDSS knowledge base.

Citation: Kravchenko T.K., Druzhaev A.A. (2015) Adaptacija metodov semejstva ELECTRE dlja vkljuchenija
v Ekspertnuju sistemu podderzhki prinjatija reshenij [Adaptation of ELECTRE family methods for their integration
into the Expert Decision Support System]. Business Informatics, no. 2 (32), pp. 69—78 (in Russian).
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MpencraBnsemas ons nybnvkaumm CTarbs JOMKHA ObiTb aKTyanbHOM,
obnagaTb HOBW3HOMW, OTPaXaTb NOCTAHOBKY 334auM (Npobnembl), onuca-
HWE OCHOBHLIX PE3yNbTATOB WCCNEA0BaHUS, BbIBOALI, @ Takke COOTBET-
CTBOBATb YKa3aHHbIM HUXe Npasuiam 0bOpMIEHMS.

TexCT JoxXeH ObiTb TLWATENBHO BbIYMTAH ABTOPOM, KOTOPbIA HECET OT-
BETCTBEHHOCTb 3a Hay4HO-TEOPETUYECKUIA YPOBEHb MYONMKYEMOro MaTe-
puana.

Marepuanbl NpeacTaBngeTcs B ANEKTPOHHOM BUAE N0 afpecy:
bijournal@hse.ru.

TEKCT CTATbMW npeacTasnsetcs B pefakuyio B 3EKTPOHHOM BUAE (B
dopmare MS Word, sepcus 2003 unm Bbiwe).

OBbEM. OpueHTMpoBOYHbLIA 06beM CTaTbi coctasnser 20-25 Thicsy
3HaKoB (c npobenamu).

LPUST, DOPMATUPOBAHUE, HYMEPALIUS CTPAHUL,

LWWPUDT — Times New Roman, kernb Habopa — 12 nyHkTOB, mony-
TOPHBIA MHTEpBA, GOpMaTUpPOBaHMe MO LWMpKUHE. Hymepauus CTpaHmL
— BBEPXY MO LIEHTPY, NONsi: IEBOe — 2,5 CM, BEPXHEE, HUXHEE W NPaBoe
—no 1,5¢cm.

HA3BAHUE CTATbM npuBoanTcst Ha PyCCKOM M @HIIIACKOM $13bIKax.
HasBaHue cTatbit JOMKHO OblTb MHGOPMATUBHLIM U PacKpbIBaTh COAEp-
XaHue CTaTbm.

CBEAEHUS OB ABTOPAX npuB0oasTCs Ha PYCCKOM U @HMNIACKOM
13bIKax W BKIIOYAIOT CNEAYIOLLME SNEMEHTDI:

+ d)aMVIJ'IVIﬂ, M4, 0TY4ECTBO BCEX aBTOPOB MOJIHOCTbIO
4 [I0NXHOCTb, 3BaHWe, Y4eHas CTeneHb Kaxaoro aBTopa

4 M0/IHOE HA3BaHWE OpraHW3auMn — Mecta paboTbl KaXA0ro asTopa B
VIMEHUTENIbHOM Nafexe, MOJHbIA NOYTOBLIA afpec Kaxaon OpraHu3aummn
(BK/H04AS MOYTOBLINA MHAEKC)

4 a[pec 3NEeKTPOHHOI NMOYTLI KAXIO0r0 aBTopa.

AHHOTALIMA K CTATbE npencraBnsietcs Ha pycCkOM U aHIIMIACKOM
A3blKax.

+ 06bem — 200-300 cnos.

+ AHHOTaums ponxHa ObiTb MHOPMATUBHON (HE copepxaTb OBLIMX
CNoB).

4+ AHHOTaLMS I0NXHA OTpaXaTb OCHOBHOE COAEPXaHWE CTaTbu 1 ObiTh
CTPYKTYPUPOBAHHOM (C/eA0BATh JIOTUKE ONKUCAHMS PE3yNbTaToB B CTATbe).

+ CTpyKTypa aHHOTaUMW: NpeaMeT, Lenb, METOA UIM METOA0NO0rMIo
NpOBEAEHMS UCCEN0BaHNS, Pe3ybTaThl UCCNEN0BaHMIA, 06NACTb UX NpK-
MEHEHUS], BbIBOIbI.

<+ Metop, unm MeToLOM0rMI0 NPOBEAEHUS UCCIEN0BaHMIA Lienecoobpas-
HO OMKCBIBATL B TOM CAy4ae, €CAY OHW OTAMHAIOTCS HOBU3HOI U npes-
CTaBISIOT MHTEPEC C TOYKM 3PEHIS laHHOI paboThl. B aHHOTaumsX cTaTei,
OMMCLIBAIOLLMX IKCTIEPUMEHTANbHBIE PAOOTHI, YKa3bIBAIOT MCTOYHMKM aH-
HbIX 1 XapakTep nx 06paboTku.

+ PeaynbTarthl paboThbl ONUCHIBAIOT NPEAESbHO TOYHO U MHGOPMATUBHO.
MpUBOASTCS OCHOBHbIE TEOPETUYECKME W IKCTIEPUMEHTAIbHBIE PE3yIibTa-
Thl, akTUyECKMe LaHHble, 0BHApYXeHHLIE B3AUMOCBSA3M W 3aKOHOMEp-
HOCTU. Mpy 3TOM OTHAETCS MPEANOYTEHWE HOBLIM PE3yNbTataM M JaH-

HbIM [IONIFOCPOYHOIO 3HAYEHMS, BAXHBIM OTKPBITUAM, BLIBOLAM, KOTOPLIE
OMPOBEPraloT CYLECTBYIOLE TEOPUM, A TAKXE MHPOPMALIK, KOTOpas, M0
MHEHMIO aBTOpPA, UMEET NPaKTMYECKOe 3HaYeHue.

+ BbiBOabI MOryT COMNpPOBOXAATbCA pPeKoOMeHAauMsaMU, OLEHKaMW,
npeaoXxeHnamu, runotesamn, OnMcaHHbIMKN B CTaTbe.

+ CBeneHus, coaepxalumecs B Ha3BaHUM CTaTbu, HE LOMKHbI MOBTO-
pATLCS B TeKCTe aHHoTauuu. Cneayet u3beratb IMLWHKUX BBOAHBIX dpa3
(Hanpumep, «aBTOP CTaTbil PACCMATPUBAET...»).

+ /cTopudeckue CripaBKkm, ECIY OHU HE COCTABNISIOT OCHOBHOE COLIEp-
XaHue [OKYMEHTa, OnucaHue paHee onybaukoBaHHbIX paboT 1 0bLLen3-
BECTHbIE MOSIOXEHUS, B AHHOTALMM HE MPUBOASTCS.

+ B TekcTe aHHOTaumM cneayet ynoTpebnisiTb CUHTAKCUYECKME KOH-
CTPYKLM, CBOWCTBEHHbIE I3bIKY HAYYHbIX W TEXHUYECKUX [IOKYMEHTOR,
136erarb COXHbIX FPAMMaTUYECKUX KOHCTPYKLIMIA.

4+ B texcTe aHHOTaLMK CneayeT NPUMEHSTb 3HAYUMBIE COBA W3 TEKCTa
CTaTbu.

KJTHOYEBDBIE CJIOBA npuB0asTCS HA PYCCKOM U @HITIMIACKOM $13bIKaX.
KonnyecTso KktoueBbIx Cnos (CnoBocoyeTaHuin) — 6-10. Kniouesble cnosa
UM CNOBOCOYETAHMS OTAENSIOTCS APYr OT Apyra TOYKOW C 3anToid.

GOPMVYJIbI. Mpu Habope dopmyn, Kak BLIKTIOYHBIX, Tak U CTPOYHBIX,
J0mxeH ObITb MCNONL30BaH peaakTop dpopmyn MS Equation. B dopmynb-
HbIX M CUMBONIMYECKMX 3aMUCSX rPEYeckme (PYCCKME) CMMBOMbI, @ Takke
maremaTnyeckme GyHKLUMM 3anmncbiBaloTC NPsSMbIMU WpKUdTamu, a nepe-
MEHHbIE apryMeHTbl GYHKLMIA B BULIE @HINMIACKUX (NaTMHCKMX) BYKB — Ha-
K/OHHBIM KYPCUBOM (MPUMEP «COS a», «Sin b», «min», «max»). Hymepauus
dopmyn — CkBO3Hast (MO XEeNnaHuo aBTOPOB AOMYCKAETCS [IBOMHAA HyMe-
pauws GopMyn C ykasaHueM CTPYKTYPHOrO HOMepa pasfena Cratbi u,
yepes TouKy, HomMepa GOpMyNbl B Pasdene).

PUCYHKM (rpadwmku, amarpammbl 1 T.n.) MOTYT ObiTb 0OpPMIEHBI
cpeacreamu MS Word unn MS Excel. Cebinku Ha pucyHKM B TekcTe 00513a-
TesbHbl M JOMXHbI NPELIECTBOBATL NO3NLMU PA3MELLEHUs PUCYHKA. [10-
MyCKaeTCs UCMOsb30BaHME rpadmyeckoro BEKTOPHOrO daiina B gpopmare
wmf/emf unm cdr v.10. QoTorpadmuyeckne Matepuansi NpesoCTaBnsIoTCS
B ¢opmare TIF unm JPEG, ¢ pa3pelueHnem usobpaxenus He MeHee 300
TOYEK Ha JtoiiM. Hymepaums pUcyHKOB — CKBO3HaS.

TABJINLbI odopmnsiotcs cpeacteamm MS Word nnu MS Excel. Hy-
Mepauys TabnunL, — CKBO3Has.

CNUCOK NIUTEPATYPbI cocTaBnsieTcs B COOTBETCTBUN C TpeboBa-
Husmm FOCT 7.0.5-2008. Bubnuorpadmyeckas cebinka (npumeps 0bopM-
NeHWs pa3MelLLeHbl Ha caiite xypHana http://bi.hse.ru/). Hymepauus 6u-
6nmorpacdmyeckux UCTOYHUKOB — B MOPSAKE LMTUpOBaHWs. CCbinku Ha
MHOCTPaHHYIO UTEPATYpy — Ha i3blke OpUrMHana 6e3 CoKpaLLeHuiA.

CNMUCOK JNIUTEPATYPbl 019 AHI0S3bIMHOIO BJIOKA
odopmnsieTcs B cootBeTcTBUM C TpebosaHuamu SCOPUS (npumepsi
opopmIeHns pa3melleHbl Ha caiite xypHana http://bi.hse.ru/). Lna
TPaHCAMTEPALMN PYCCKOSI3bIYHBIX HAMMEHOBAHMWI MOXHO BOCMO/b30BATb-
cs cepaucom http://translit.ru/.

[ns pa3melLieHns NONHOTEKCTOBbLIX BEPCUIA CTaTel Ha CaiiTe XypHana
C aBTOpaMM 3aK/TH0HAETCS INLIEH3WNOHHBIN J0roBOp O Nepeaye aBTOPCKUX
npas.

Mnara ¢ aBTOpOB 32 Ny6NMKaLMIO PYKONUCElA HE B3MMAETCS.
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