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MODELING OF INFORMATION TECHNOLOGY OF MATERIAL RESOURCES
MANAGEMENT OF A CONSTRUCTION COMPANY

The article's research subject is the information technology of construction company's material resources management. The work's
purpose is to construct and implement tools for modeling construction company's material resources management information
technology. The article solves the following tasks: determining the place of information technology of construction company's
material resources management in the modern construction company's information ecosystem, defining the main components, and
building a functional model of construction company's material resources management information technology, taking into account
the shortcomings of existing models, creation of the multicriteria optimization model of the considered information technology. The
following methods are used: system analysis, structural analysis, mathematical modeling of complex systems and processes,
multicriteria optimization. The following results were obtained: a structural analysis of the existing information ecosystem at the
regional level construction company, the composition of which is agreed on the organizational structure elements of the enterprise and
the stages of the construction life cycle; considered the functions of construction company's material resources management which are
realized at various stages of a construction project life cycle; constructed the set-theoretical model of material resources management
information technology; determined the functional characteristics of the considered information technology, offered the criteria of
information technology efficiency according to the ITIL strategy; constructed the conceptual model of information technology of
material resources management. Conclusions: for the first time, developed tools for modeling construction company's material
resources management information technology, including a theoretical-multiple model of material resources management information
technology; Offered the information technology's conceptual scheme which realizes specific information technology's functional
characteristics. The built modeling strategy will provide an opportunity for further development and software implementation of the

information technology.
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Introduction (Statement of the problem)

In the modern world, information becomes an asset
that significantly affects the efficiency of doing business
in a competitive environment. This is especially true for
companies and enterprises that define customer-oriented
as a business philosophy and to which construction
enterprises belong. Any large company has a significant
amount of information that needs to be processed to
understand the current state of the company and make a
management decision. In the construction company,
information processing is complicated by the duration of
construction and the presence of a number of construction
projects that are carried out simultaneously and are at
different stages of their life cycle.

The transformation of construction enterprises into
digital companies is actively supported by the state in the
context of the course on computerization of all spheres of
public life and the transition to online formats.

In 2021, the procedure for maintaining a Unified
State Electronic System in the field of construction was
updated [1]. The Cabinet of Ministers of Ukraine
approved the Concept of Implementation of Construction
Information Modeling Technologies (VIM-Technologies)
in Ukraine developed by the Ministry of Community
Development and Territory of Ukraine, as well as the
action plan for its implementation [2]. Thus, the base for
the introduction of general information reporting in
electronic formats is prepared.

These and other elements of the general information
ecosystem of the construction enterprise as new forms of
the organization of production are factors of innovative
development of the company.

An important and currently little-studied subject area
in the general problem of digitalization of construction

companies is the construction and optimization of
information technology for automated management of
various material resources throughout the product life
cycle of the construction project.

Analysis of recent research and publications

An overview of scientific publications in the field of
information management is given in [3]. This study
summarizes the evolution of knowledge about
organizational processes, technologies and tools for
creating, integrating, disseminating access organization
storage and information security in automated systems.
Analysis of the potential application of automation tools at
different stages of the construction project was carried out
in [4].

In [5] technology is defined as a set of scientific and
engineering knowledge embodied in the methods and
means of labor, sets of material factors of production,
types of their combination to create a particular product or
service.

Using the approach [6], information technology at
the organizational level is defined as the resources needed
to collect, process, store and disseminate information.

The general state and prospects of information
technology implementation, as well as the main obstacles
to their implementation are considered in [7]. In general,
in the information technology market, there are many
enterprise management systems that provide increased
speed in the information processing process, improve the
quality of information for management and help in project
planning.

The structure of information technology for
controlling the cost of resources, which takes into account
the imperfection of information in the description of
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objects and processes of the subject area, was defined in

[8].

Functional-modular ~ approach to building a
conceptual model of information technology as such,
proposed in [9]. The main tasks of information analysis
are considered, in particular the tasks of evaluating
results, clustering activities by areas and forecasting
development prospects on the example of scientific
activity.

The technique of object-oriented analysis for
modeling information on design and construction is
implemented in [10]. This approach is used to model
information in terms of the fundamental ideas that
underlie object-oriented technology, ie types and classes
of objects, methods, queries, encapsulation and
inheritance.

The general principles of building an artificial
intelligence system project for a company's business
processes using the so-called "business-artificial
intelligence” alignment model are considered in [11]. The
importance of a common understanding of the project
between all members of the project team, both from
business departments and from the IT department, is
emphasized.

The development of the architectural field of
construction is BIM-technology (Building Information
Model) is a new approach to digital information
management in the construction industry, which allows
you to \virtually reproduce the object, increase
safety and reliability of buildings and structures, control
the quality and speed of construction, significantly
reduce probability of errors in projects, reduce
construction  costs and  optimize costs  during
operation. [12] proposes an approach to using BIM as a
tool of lean technology, which allows you
to make the right decisions at different stages of
construction. Therefore, integration with BIM is necessary
for modern information technology in the field of
construction.

Despite the benefits of BIM, data compatibility is a
barrier to its adoption. To solve this problem, [13]
presents the BIM Interoperability Adoption Model
(BIAM) as a link between organizational, semantic,
legal and technical factors to determine compatibility
issues in the early stages of BIM implementation.

The development of management technologies in the
construction industry is a matrix information technology
for linking 1C software and Microsoft Project into a single
information processing system for managing construction
companies and projects — NadProject [14]. This
technology is designed to assist the construction project

manager in developing plans, allocating resources,
tracking progress and analyzing workloads, and
integrating  this information with the enterprise

information system. Despite the benefits of BIM, data
compatibility is a barrier to its adoption. To solve this
problem, [13] presents the BIM Interoperability Adoption

Model (BIAM) as a link between organizational,
semantic, legal and technical factors to determine
compatibility issues in the early stages of BIM

implementation.

The development of management technologies in the
construction industry is a matrix information technology
for linking 1C software and Microsoft Project into a single
information processing system for managing construction
companies and projects — NadProject [14]. This
technology is designed to assist the construction project

manager in developing plans, allocating resources,
tracking progress and analyzing workloads, and
integrating this information with the enterprise

information system.

Selection of previously unsolved parts of the overall
problem. The purpose of the work

Despite the constant development of models,
methods and information systems for resource
management, in particular in the construction industry, the
existing systems lack the functionality to collect, store and
process information about changes in the external
environment of construction projects [15].

There is also no possibility to support decision-
making in conditions of uncertainty, which in turn
negatively affects the effectiveness of operational resource
management and profitability of projects.

Moreover, in order to make more sound management
decisions in the field of resource management in
construction, the relevant processes, tools and methods of
material resource management of construction projects
should be allocated as a separate field of knowledge, as
proposed in [16].

Another unresolved problem is to take into account
the wide territorial distribution of construction sites, along
with the need to obtain relevant information in different
locations and in a single control center, ie the creation of
principles of cloud technology as a basis for information
technology management of construction resources.

This issue is especially relevant for solving the
problem of automation of information flow management
of a large construction company at the regional level. The
main technical and economic characteristics of such an
enterprise are as follows: simultaneous implementation of
+ 10 projects at different stages of the life cycle, 1000-
2000 employees, builds simultaneously in different areas
of the city and is engaged in different types of
construction. These are such companies as Zhitlobud-2
(https://zhilstroj-2.ua), Zhitlobud-1 (https://gsl.com.ua/),
Avantazh: (https://avantazh.ua/), Stroy- City
(https://stroycity.com.ua/uk).

The purpose of the work - the construction and
implementation of tools for modeling information
technology management of material resources of the
construction company under the conditions of using
existing approaches to company resource management
and software architecture.

Materials and Methods

All divisions and zones of activity of the
construction enterprise according to its organizational
structure are subject to automation (fig. 1).
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Fig. 1. Organizational structure of a typical construction enterprise

The analysis of the current state of the process of
information ecosystem formation at the construction
enterprise of a certain - regional - level showed that today
each service of the enterprise uses many software
applications of different architecture and orientation
according to the subject area of operation.

In the subject area of the production service, the use
of BIM-server of BlIMcloud [17] allows simultaneous
processing of the project by a team of designers, which
allows you to see a holistic picture of the project and
avoid conflicts when designing compatible components of
ventilation and electricity. The team work can be attended
by a construction worker as a direct contractor who
receives current design data in real time.

Estimation by the finance service is carried out with
the help of the product Construction Technologies:
Estimate 8 (https://smeta.ua/). The wage module in 1C
calculates the wages that must be paid based on the work
performed by the employee or the number of changes
worked. Thanks to the placement of the 1C system in the
cloud, employees of the enterprise according to the level
of access, can view or edit current accounting data, control
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the balance of resources and place orders with other
departments.

The M.E.DOC program (https://medoc.ua/) is used
to submit official reports to the controlling bodies in
electronic form. To control, analyze and simplify the sale
of apartments, the marketing service uses the CRM system
AMO-CRM (https://www.amocrm.com.ua/).

The personnel service and security service have an
automatic face recognition system CaMaP from Kobi
software [18], which stores in the database information
about each person who passed to the object and the access
control system (ACS). These systems generate reports on
the time a person is at the facility. The video surveillance
system covers the entire territory of the construction site at
the same time. The function of recording on electronic
media is implemented.

The supply service also uses the 1C information
system. Automated scales are installed at the exit from the
territory of the production and assembly center, the system
records the date, time and weight of each machine when
passing through them, this data is stored on the server. If it
is a company car, the driver has a consignment note with a
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QR code, he scans it and the system adds to the electronic
consignment note in 1C indicators from the scales and
saves a photo of the car from the camera at the entrance.
The system of sensors on concrete units exports the actual
data on the amount of materials used for the manufacture
of concrete, and stores in the system 1C. The 1C system of
the enterprise saves production reports for change and
calculates the prime cost of the made products. Users
record the movement of materials and therefore see the
real balances in warehouses.

With the help of the transport control system from
Moniterra  (http://moniterra.com.ua/) the dispatcher
controls the real location of the transport, in addition, the
functions of automatic collection and transmission of data
on the distance traveled and the amount of fuel consumed
in the 1C system are implemented.

Zhytlobud-2's  immediate plans include the
integration of BIM360 [19] and Navisworks [20]
architectural technologies for Revit, which make it
possible to simulate the planned appearance of the
building in accordance with the materials used. Therefore,
one of the important tasks in the design, development and
implementation of information technology must take into
account the level of the information structure created at
the enterprise.

In general, the use of information technology in a
typical construction company can be submitted at the
stages of the life cycle of housing construction: pre-
investment, pre-project, design, construction, operation.
On the other hand, these information technologies can also
be arranged according to the subject areas of design,
which are represented by the relevant services of the
enterprise (fig. 2).
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Fig. 2. The use of information technologies according to the life cycle stage of construction and the subject area of application

Obviously, information technology and systems are
part of the resource potential of the enterprise. In general,
the resource potential of the enterprise is a set of its
tangible, labor, intangible, financial, time, information
resources, including the ability of employees to effectively
use these resources to perform the intended technological
process and achieve strategic and current goals of the
enterprise [21].

We distinguish among the set of resources material
resources (inventories, current assets) that participate in
the process of economic activity during one production
cycle, while completely changing their form and transfer
their value to the costs of the enterprise.

Pre-investment, pre-project and project stages of the
life cycle of a construction project are such that they
practically do not require the use of material resources.
However, at these stages, all the necessary information for
the construction phase is formed, namely — the project,
which generates the composition, structure, quantity, time

of receipt and other characteristics of the set of material
resources.

The functions of material resource management can
be reduced to four main groups [21]:

1. Planning the parameters of material flows, ie
planning the need for material resources in conjunction
with the choice of suppliers, forms and channels of supply
of resources.

2. Organization of the process of receipt of material
resources.

3. Regulation of the parameters of material flows by
bringing them closer to the actual needs of the enterprise.

4. Periodic control of the process of resource use
based on monitoring the parameters of construction
works.

The functions of material resources management are
implemented at different stages of the life cycle of the
construction project (fig. 3).
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Fig. 3. The ratio of stages of the life cycle of the construction project, levels and functions of material resources management

These management functions are the main
tasks of information technology of material resources
management (ITmmr) of  the construction
enterprise.

By definition, information technology as a finite
ordered set of methods and means of information
processing (Information Processing) elements of
information  technology can formalized
as follows:

ITmmr = <{IR,

be

o IPyI{Ry, (1)

where IR, ..., IR, R;,... Ry, —
information technology and means of their ordering,
respectively, N and M - power of sets IP and R.

As a resource, information technology ITmmr must
have certain characteristics of P (functional and cost), and
must meet certain information needs of information
technology consumers.

The following functional characteristics B,,..., P, of
information technology of material resources management
are generalized:

P— use
technologies;

P,— availability of a unified base of material
resources;

P,— compliance with the regulatory framework for

informatization of the economic activity of the enterprise;
P, — availability of mechanisms to support strategic

o Ru}>,

sets of elements of

of computing paradigm of cloud

and operational management decisions;
P,— support for data exchange (import and export)

with external sources;

P, — availability of means of integration into the

existing information ecosystem of the enterprise;
P, — modular structure of information technology.

Each of the selected characteristics is vector
(multifactor), the content of which is revealed in the
subsequent stages of modeling.

Development and implementation of information
technology for material resources management requires
qualified personnel, financial and time costs. Therefore,
when creating information technology, it is necessary to
determine the metrics of its effectiveness. To date, an
arsenal of approaches to determining the effectiveness of
information technology, both economic and systemic. The
difficulty lies in the fact that the quantitative assessment
of the actual economic efficiency of investment in the
creation and implementation of information technology as
such does not cover all the results and consequences of
development.

A set of elementsIP,..., IP, of the information

technology and the main flows of information exchange
R,....R, we present in the form of a conceptual model
(fig. 4), which has a clearly defined modular structure
(property).

It is assumed that the data processing modules
should be placed in the cloud (property). The arrows in the
diagram indicate the information flows between the
technology modules.

Analysis of the available means of determining the
effectiveness of information technology in terms of
subject area showed that the most acceptable is the service
strategy ITIL (IT Infrastructure Library) [22], which
implements a systematic approach to determining the
effectiveness of information technology.
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Fig. 4. Conceptual model of information technology of resource management

According to the ITIL strategy, the functional
efficiency K. (IP) of information technology

management of material resources of a construction
company is assessed by the results of operational
{K.,(IP)}, financial {K_,(IP)}, strategic {K.,(IP)},

industrial {K_,(IP)} industries. In turn, the criterion of
operational efficiency K., (IP) for ITmmr includes such

criteria as: reducing information processing time
K.,(IP) and resource delivery time K_,(IP),

increasing the productivity of the supply service
K. (IP), increasing the reliability of the supply process

K., (IP) to reduce risks K.;(IP) (by type of resources),

improving the use of resources with limited life
of K. (IP).

The criterion of efficiency K.,(IP) of financial

activity concerning ITmmr includes such partial criteria,
as reduction of direct expenses K., (IP) for creation of a

product of the construction project, criterion of growth of
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margin K_,,(IP), criterion of execution of the budget of
the construction project K, (IP) .
The criterion of strategic efficiency K, (IP)

includes the criteria of strengthening the market position
of the enterprise K., (IP), determining the competitive

types of housing projects K., (IP), improving the quality
of construction K_,,(IP), offering new types of services
in the field of housing K, (IP), improving the comfort
of the construction project product K, (IP) .

The criterion of industrial efficiency K, (IP)

contains such partial criteria as the criterion of growth of
the company's share in the housing market K., (IP), the

criterion of compliance with construction standards and
regulations K,,(IP), the criterion of recognition of the

enterprise as a leader in the housing market K_,,(IP) .
Thus:

)

where F is a certain type of hierarchical convolution of

K (IP) = F[4, K, (IP)],i =1,..4,

partial efficiency criteria K (IP),4 - isomorphism
parameters that lead heterogeneous partial efficiency
criteria to a single metric,

A=A i=12..3, 3)

where J;,i =1,...,4 is the number of partial criteria by types
of information technology efficiency.

Research results and their discussion

A structural analysis of the existing information
ecosystem at a construction company at the regional level
in conjunction with the elements of the organizational
structure of the enterprise and the stages of the
construction life cycle. The existing elements of
automated information processing are considered as
reference points for the development of information
technology management of material resources of the
enterprise.

The functions of management of material resources
of the construction enterprise which are realized at various
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MOJIEJTFOBAHHS IHOOPMAIIMHOI TEXHOJIOI'Tl YIIPABJITHHS
MATEPIAJIBHUMU PECYPCAMMU BYIIBEJIBHOI'O NIIIPUEMCTBA

[peamerom pocmiUkeHHS B CTaTTi € iHQOpMAIliifHa TEXHOJIOTIS YHpPaBIiHHA MaTepialbHUIMU pecypcaMu OyIiBeIBHOTO
mignpuemMcrtBa. Mera poboTu — moOyZoBa Ta peamizalis 1HCTpYMEHTaIbHHX 3aco0iB MOJAETIOBaHHS iH(pOpMauiifHOI TEeXHONOTil
YOpaBIiHHS MaTepialbHUMU pecypcaMy OyZiBeJIbHOro MiANPHEMCTBA. B cTaTTi BUPILIYIOTBCSA HACTYIIHI 3aBJAHHA: BU3HAYCHHS
Mics iH(opManifHOT TeXHOJIOTIi YIIpaBIIiHHSI MaTepialbHIMH pecypcaMi OyAiBeILHOTO IiIPHEMCTBA B iHOpMaNiiiHill ekocucTeMi
Cy4acHOro OymiBeNBHOTO IIANPHEMCTBA, BU3HAYEHHS OCHOBHHX CKJIAJOBHX Ta MmoOymoBa (yHKIiOHANBHOI Mozeni iHdopmaniiiHol
TEXHOJIOTI] YNpPaBIiHHA MaTepiabHUMHU pecypcaMH OyiBEeIbHOTO MiANPHUEMCTBA, IO BPAaXOBYe HEMOJIKH ICHYIOUHX MOJeNeH,
BU3HAYEHHS] YaCTUHHHX ITOKAa3HHKIB e(eKTUBHOCTI iH(pOpMamiifHOT TeXHOJIOTI] Ta CTBOPEHHS ONTHMI3aliliHOI GaraToKpHUTepiatbHOT
Mojeri iHGopMaIiifHOI TEXHONIOrIl, 110 PO3rNIAAAEThCS. BUKOPHCTOBYIOTHCS Taki METOAM: CHCTEMHOIO aHalidy, CTPYKTYypHOTO
aHaJi3y, MaTeMaTHYHOTO MOJENIOBAaHHA CKJIAIHHX CHCTEM Ta MpOIeciB, OaraTokpuTepiagbHOl onTuMizarii. OTpuMaHO HACTYIHI
pe3yJbTaTH: MPOBEJCHO CTPYKTYPHHUI aHasi3 HasBHOI iH(GOpMAalifHOI eKOCHCTeMH Ha OyAiBENIbHOMY MiAIPHEMCTBI PEriOHAIBHOTO
PiBHS, CKIag AKO1 Y3TOPKEHO 3a €JIeMEHTaMH OpTaHi3alliifHO CTPYKTYypH MiANPHEMCTBA Ta €TAIiB KUTTEBOIO IUKIY OyIiBHHUITBA;
po3rsIHYTO (YHKIIT yNpaBiiHHSA MaTepiajJbHUMHU pecypcaMH OyAiBEIBHOI'O MiANPHEMCTBA, IO PEaNi3yloThCs Ha PI3HMX eTamax
KHUTTEBOTO LUKy OyAIBEIBHOIO IPOEKTY; MOOYZOBAHO TEOPETHKO-MHOXHHHY MOJENb iH(pOpManiiiHOi TeXHOJOTii yIpaBiiHHA
MaTepialbHUMH pecypcaMy; BHU3HA4eHO (YHKIIOHAIBHI XapaKTepHCTHKU iH(opMamiiiHoi TexHoyoril, Mo po3TIiIacThes,
3aIpoOIIOHOBAaHO KpuTepii eeKTHBHOCTI iHpopMaIiitHoi TexHouoril 3a cTparerieto ITIL; moOymoBaHO KOHIENTYyalbHY MOJEIH
iH(pOpMaLifHOT TEXHOJIOTIi YNpPaBIiHHSA MaTepiaJbHUMH pecypcamu. BHCHOBKH: Brepmie po3poOieHO 3aco0M MOAETIOBaHHS
iH(pOpMaLifHOT TEXHOJOTIi YHpaBIiHHSI MaTepialbHUMH pecypcaMH OyAiBEeNbHOTO MiANPHEMCTBA, LI0 BKIIOYAIOTh TEOPETHKO-
MHOXHWHHY MOJENb iH(popMamiiHOI TEXHOJOTii YHMpaBIiHHS MaTepiaJbHUMH PECypcaMu; 3alpONOHOBAHO KOHIIENTYAbHY CXEMY
iH(popMaLiitHOT TEXHOJIOTil, IO peali3ye BU3HAUCHI (YHKIIOHAJIBHI XapaKTEepUCTUKH iHPopmariiiHoi TexHoimorii. [loOymoBana
CTpaTerisi MOJICITIOBAaHHS 3a0€3MEUYNTh MOXKITUBICTh MOIATBIIOT0 PO3BUTKY Ta MPOTPaMHOI peaizalii iHpopManiiHOT TEXHOOTIT.
Kumrouosi ciroBa: indopmaniiini moroku; OyaiBenbHe MiIPUEMCTBO; (GYHKIIOHAIBHA MOJIENb; KPUTEPil e(eKTHBHOCTI.

MOJIEJIMNPOBAHUE HH®OPMAILIMOHHBIX TEXHOJIOI' A YIIPABJIEHU A
MATEPUAJBHBIMU PECYPCAMMU CTPOUTEJIBHOT'O ITPEAIIPUATUSA

IIpexMeroM WCCIENOBAHUS B CTarbe SIBISETCS WH(DOPMAIMOHHAS TEXHOJOIWS YIPABJIEHHS MAaTEepUaIbHBIMUA peCcypcaMu
crpoutenbHoro mpennpustus. Ileqas paGoThl - MOCTPOEHHWE M peaau3alysi HWHCTPYMEHTAIBHBIX CPEICTB MOIETUPOBAHMS
UHPOPMAILMOHHON TEXHOJOIMH YIPABJICHUS MAaTepUaJbHBIMH DPECypcaMd CTPOHMTEIBLHOTO MpPENNpUsTHs. B crarbe pemiarorcs
CIIE/IyIOIINE 3a/1a4l: ONpe/IeicHHe MecTa HHQOPMAIMOHHOM TEXHOJIOTHH YIPABJICHUS MaTepHaIbHBIMU PECYpPCAMHU CTPOUTEIIBHOTO
OpenpusTiHs B WHOOPMAIMOHHON 3IKOCHCTEME COBPEMEHHOTO CTPOUTENBHOTO HPEANPHATHS, ONpPEACICHHE OCHOBHBIX
COCTABJISAIONIMX M MOCTPOCHUE (YHKIMOHAILHONW MOJENH HHOOPMAIMOHHON TEXHOJIOTHH YIPABJICHHS MATEPHAIBHBIMU PECYpCaMu
CTPOUTENILHOTO TPEANPUATHS, YYMTHIBAIOIINA HENOCTATKA CYNIECTBYIOUIMX MOJENEH, OINpeeieHne 4YacTHBIX MOKasaTelen
3¢ PeKTUBHOCTH WH(YOPMAIIMOHHOW TEXHOJIOTHH M CO3JaHUE ONTHMHU3ANMOHHOW MHOTOKPUTEPHAILHOM MOJEIM MH(POPMAUOHHON
TEXHOJIOTHH, paccMarpuBacTcs. VICIOJB3YIOTCA — CHEAYIOIIME METOAbI: CHCTEMHOTO aHali3a, CTPYKTYpHOTO —aHaH3a,
MaTeMaTHYECKOr0 MOJIEIMPOBAHUS CJIOKHBIX CHCTEM M IPOIECCOB, MHOIOKPUTEPUAIBHON ONTHMHU3AIMK. [10JydeHbl CIEAyIONHe
pe3yJbTaThl: IPOBEAEHO CTPYKTYPHBIM aHAIW3 HMMEouIeics HHPOPMAIMOHHON 3KOCHCTEMBI Ha CTPOUTEIHLHOM IMPEIIPHSTHH
PErHOHANBLHOTO YPOBHS, COCTaB KOTOPOM COTJIACOBaH C BJIEMEHTAMH OPTaHH3al[MOHHON CTPYKTYPHI TPEANPHUATHS W ITaroB
JKU3HEHHOTO [UKJIA CTPOUTENBCTBA; PACCMOTPEHBI (DYHKI[MH YIIPABICHHS MaTEPHAIBLHBIME PECYPCAMH CTPOUTEIHLHOTO TIPEANPHATHS,
peaM3yeMbIX Ha pasinyYHbIX dTarax >KU3HEHHOTO IUKJIA CTPOUTEIBHOTO MPOEKTY; MOCTPOEHO TEOPETHKO-MHOXKECTBEHHYIO MOJIEIH
UHPOPMAIMOHHON TEXHOJIOTHH YIPABJICHUS MAaTepHAIbHBIMH PECYPCaMH; OINMpENeieHbl (PYHKIMOHAIBHBIE XapaKTEPUCTHKH
WH(OPMAIMOHHON TEXHOJIOTHH, PacCMaTPUBAETCS, MPEIIOKEHBl KpuTepud 3()(GEKTUBHOCTH HMH(POPMAUOHHONW TEXHOJOTHH IO
crparerun ITIL; MOCTPOEHO KOHIENTYaIbHYIO MOJENIs MHPOPMAIMOHHONW TEXHOJIOTHH YIPABJIEHHS MaTepUajbHBIMU PECYPCAMHU.
BoiBoabI: BrEepBbie pa3pa0OTaHbl CPEACTBA MOJIEIMPOBAHHUSA WH(POPMAIMOHHON TEXHOJOIWM YIPABJIEHHS MaTepPHAILHBIMU
pecypcamMy  CTPOUTENBLHOTO TPEANPUATHS, BKJIIOYAIONIME TEOPETUKO-MHOXECTBEHHYIO MOJETb HMH(POPMAIMOHHONW TEXHOJIOTUH
VIpaBIeHHUsT MaTEPUAIBHBIMH DPECypcaMu; MpEUIOKEHA KOHIENTyalbHas cxeMa HWHQOPMAIMOHHON TEXHOJOTHH, pPeaju3yer
ompeJieieHHble  (YHKIMOHAIBHBIE XapaKTEPUCTHKH HMH()OPMAIMOHHON TexHonoruu. I[loCTpoeHa CTpaTerds MOJeIUpOBaHUS
00€eCreynT BO3MOKHOCTD JABHEHINEr0 Pa3BUTHSA U MPOrPaMMHOMN pearu3ainy HHGOPMAIIMOHHON TEXHOJIOTHH.

KiwueBbie c¢a0Ba: WHOOPMAIMOHHBIE IOTOKH; CTPOUTENBHOE TNpPEANpHATHE; (DYHKIHOHAIBHAS MOJEb; KPUTEPHU
3G HEKTUBHOCTH.
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