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HYBRID INFORMATION SYSTEMS MODELING TECHNOLOGY FOR BUSINESS PROCESS
ANALYSIS BASED ON THE INTERNET OF THINGS

Abstract: This article examines the impact of Internet of Things (I0oT) data integration and
hybrid information systems modeling on business process analysis. The study aims to confirm the
assumption that such integration increases the accuracy and efficiency of the analysis.

The review part emphasizes the importance of analyzing business processes for successful
existence in a rapidly changing and competitive business environment. The main focus is on the use
of loT and modeling of information systems to improve the productivity of the organization.

The methodological part describes the research approach: collection and analysis of
empirical data in comparison with scientific literature. The integration of real-time IoT data with
information systems modeling is the basis of the research approach.

The results of the work confirm the initial assumption, revealing the significant impact of the
integration of 0T data and modeling of information systems on the analysis of business processes.
This allows organizations to achieve greater operational efficiency, optimize resources and make
informed decisions.

The practical value of the hybrid approach is emphasized for organizations wishing to
improve the analysis of their business processes. Integration of IoT and modeling of information
systems helps to optimize processes and increase overall productivity.

The work confirms the importance and usefulness of using a hybrid approach in the analysis
of business processes based on loT, highlighting the advantages of integrating loT data and
modeling information systems. The hybrid approach has the potential to improve business processes
and achieve success in today's competitive environment.

Key words: Hybrid information systems modeling, Business process analysis, Internet of
Things (loT), Data integration, Operational efficiency, Resource allocation, Real-time insights,
Decision-making, Organizational performance, Process optimization.

Introduction

In recent years, the Internet of Things (loT) has transformed businesses by providing new
ways to collect, analyze and automate data. Integrating loT into business processes helps
organizations improve operational efficiency, decision-making processes, and resource

ISSN: 2788-7995 Becrruk yHusepcurera [lakapuma. Texunueckue nayku Ne 3(11) 2023 19


mailto:sanuarbekova@rambler.ru

management. For the full use of 10T in business process analysis, it is important to apply effective
modeling methods that take into account the complexity of 10T data and systems. This study is
devoted to the creation and application of a method of modeling hybrid information systems for the
analysis of business processes using 10T [1].

The purpose of the study: to develop new methods of modeling hybrid information systems
using modern digital technologies with an emphasis on the impact of the Internet of Things on
automation and business efficiency.

Object of research: Business processes of data analysis and processing.

Subject of research: Information systems for automation of business processes.

Novelty: The proposed study of hybrid information systems modeling technology for
business process analysis based on the Internet of Things (loT) makes several new contributions to
this field.

Several studies have highlighted the importance of combining traditional information systems
modeling and IoT data analysis for a comprehensive analysis of business processes. Various papers
have examined the potential of hybrid modeling methods to account for dynamics and
interconnections in loT-supported business processes.

Chan H.S. And et al. emphasize the advantages of hybrid modeling for the analysis and
optimization of business processes using 0T, demonstrating its effectiveness on the example of
industry [2].

Bucherer et al. propose a hybrid modeling methodology for analyzing business processes,
including 10T data [3]. They focus on integrating 10T into traditional modeling methods for real-time
data collection and analysis, especially in the field of supply chain management. Westerlund et al.
explore the benefits of hybrid modeling in retail, showing how a combination of modeling techniques
and loT data analytics can improve customer satisfaction and sales efficiency [4].

The main problem of this research is the creation of an effective methodology that would
combine the advantages of traditional modeling of information systems and loT data analysis for the
analysis and optimization of business processes. This problem is becoming more and more urgent
as organizations are actively implementing loT technologies, which in turn entails a growing demand
for effective modeling methods that can cope with the complexity of loT-supported processes and
allocate useful information for decision-making.

The purpose of this work is to create and describe a method for modeling hybrid information
systems to simplify the analysis of business processes based on the Internet of Things. Combining
process modeling techniques and loT data analysis, this approach seeks to fully comprehend
complex, connected business processes and identify opportunities for their improvement and
optimization.

The research is based on the hypothesis that the hybrid information systems modeling
method will improve the analysis, performance optimization and decision-making process in loT-
based business processes. To test this hypothesis, a mixture of a review of scientific literature, case
studies and empirical analysis will be used. The results and conclusions of other studies in this area
will be used to improve the proposed hybrid modeling method.

In general, this work seeks to satisfy the need for a reliable method of analyzing business
processes based on IoT. By modeling hybrid information systems, organizations will be able to
maximize the potential of data and 10T systems to optimize processes, gain competitive advantages
and stimulate innovation. In the following sections of this work, the methodology, analysis and
conclusions will be considered, which reveal the practical significance of the study and its
contribution to the analysis of business processes and the integration of 10T.

Methodology

The chapter "Methodology" describes in detail the process of researching the use of hybrid
information systems modeling in the analysis of business processes based on IoT [5]. We explain
the choice of materials, data sources and techniques that help us achieve research goals and test
hypotheses [6].

We use a mixed method that combines qualitative and quantitative approaches [7]. This
makes it possible to comprehensively consider the topic, conducting both subjective and objective
analysis of the hybrid approach to business processes [8].

Figure 1 presents a flowchart that represents the key stages of the research process, moving
from the selection of a case study to data collection, then to analysis, validation, and finally to the
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consideration of ethical principles. Such a systematic approach allows for a comprehensive and
ethical study of the research topic.
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Figure 1

Selection of case studies:

A targeted sampling method helps us to select suitable case studies from different fields [9].
The selection criteria include the use of 10T, the availability of technological information and a variety
of business processes. The selected case studies cover a variety of organizations to summarize the
results obtained [10].

Data collection:

a. Primary data: Primary data is collected through interviews, observations and surveys [11].
Interviews are conducted with key participants of selected studies to understand their experience of
using hybrid information systems and their impact on business processes [12]. Observations help to
understand how IoT devices are used and how they integrate with the modeling of information
systems [13]. Surveys are used to collect statistical data on the performance of processes and the
effectiveness of the hybrid approach [14].

b. Secondary data: Secondary data, including literature, scientific papers and industry
reports, are collected to provide a theoretical context for the study [15].

Data processing:

A combination of qualitative and quantitative methods is used to process the collected data
[16]:

a. Qualitative analysis: Information from interviews and observations is encoded and subject
to thematic analysis [17]. The process includes the identification of trends, recurring topics and key
ideas related to the use of IoT and modeling of information systems in business analysis [18].

b. Quantitative analysis: Data from questionnaires are processed using statistical software
[19]. Descriptive statistical indicators, such as averages, standard deviations and frequencies, are
used for the summary interpretation of data. Correlation or regression analysis can be carried out to
study the relationships between variables and test hypotheses [20].

Confirmation of authenticity:

The following measures are taken to confirm the reliability of the results [21]:

a. Triangulation: the use of various data sources, such as interviews, observations and
surveys, increases the reliability of conclusions [22].

b. Expert review: The results of the analysis are evaluated by experts in the field to receive
feedback and guarantee the accuracy of interpretations [23].

c. Verification by participants: Study participants have the opportunity to verify and confirm
results to ensure the accuracy and reliability of the presentation of their experience [24].

Ethical issues:

The study is conducted in accordance with ethical standards that guarantee confidentiality,
informed consent of participants and protection of their data [25]. If necessary, an ethical consent is
obtained from the relevant institutional audit council [26].

The described methodology provides a comprehensive basis for studying the use of hybrid
information systems modeling in the analysis of loT-based business processes [27]. It combines
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gualitative and guantitative methods of data collection and analysis to extract information, confirm
conclusions and contribute to knowledge in this field [28].

Results

The study provides important information about the use of hybrid information systems
modeling technology for business analysis based on the Internet of Things (IoT). Analysis of data
from various case studies has led to important conclusions about process optimization, resource
management and decision-making.

Process optimization:

Merging loT data with information systems modeling allows companies to process
information about their business processes in real time. This makes it possible to better understand
the technological cycles, identify weaknesses and improve the efficiency of the process [25]. It was
found that the use of I0oT data allowed organizations to improve processes, reduce cycle time and
increase overall productivity. Process analysis methods helped to detect variations and deviations,
allowing companies to implement targeted improvements and increase the efficiency of processes.

Resource management:

The use of 10T devices gives organizations access to a large amount of data that can be used
to optimize resource management [26]. By integrating 10T data with information modeling systems,
companies were able to obtain information about resource usage, equipment performance, and
workforce allocation. This allowed them to make resource allocation decisions based on data,
resulting in increased productivity and resource savings. It has been shown that companies have
successfully optimized the management of their resources using I0T data in combination with
simulation methods.

Decision making:

Real-time data received from 10T devices simplifies the decision-making process by providing
accurate and up-to-date information. Combining loT data with information systems modeling allows
organizations to make informed decisions based on real-time information. It was shown that
organizations were able to monitor key performance indicators, identify trends and predict future
results using loT data [27]. This contributed to an active decision-making process, allowing
organizations to quickly adapt to changing market conditions and make informed strategic choices.

So, the study confirms the significant advantages of using hybrid information systems
modeling technology to analyze loT-based business processes. The combination of loT data with
information systems modeling methods allows organizations to improve their processes, effectively
manage resources and make informed decisions based on data. Case studies confirm the positive
impact of this approach on various industries, emphasizing its practical applicability and potential for
increasing the effectiveness of organizations.

Discussion

In this part of the study, we present an analysis and interpretation of the results obtained by
using hybrid information systems modeling technology to analyze loT-based business processes.
Here we will examine the implications of these results, compare them with the current literature, and
discuss their significance in the context of broad research.

Hypothesis testing:

The results confirm the hypothesis that combining loT with information system modeling
methods improves the accuracy and efficiency of business process analysis [28]. This demonstrates
that the use of real-time IoT data in conjunction with modeling allows organizations to better
understand their processes, which leads to increased operational efficiency and improved decision-
making [29]. The proven hypothesis emphasizes the potential of the hybrid approach in the analysis
of business processes [30].

Comparison with past studies:

This study is consistent with the existing literature in the field of modeling hybrid information
systems and loT, expanding it [31]. Previous studies have focused on the advantages of 10T in
collecting real-time data for process analysis, and modeling methods have proven their ability to
understand processes and identify areas for improvement [32]. This work highlights the synergy of
these approaches, showing that their combination provides organizations with a global base for
analyzing and optimizing business processes in real time, which improves the efficiency of
operations and helps in making informed decisions [33].
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Practical implications:

The results of the study have great practical weight for organizations seeking to improve the
analysis of their business processes. By applying a hybrid approach, organizations can use data

loT for a deep understanding of their processes, identifying weaknesses and implementing
improvements [34]. Real-time loT data allows organizations to predict and fix problems, reduce cycle
times and optimize resource usage [35]. This study shows that the integration of IoT and modeling
of information systems can lead to an increase in operational efficiency, lower costs and increase
the overall productivity of the organization [36].

Challenges and limitations:

Despite the benefits of the hybrid approach identified by the study, it is necessary to take into
account the difficulties and limitations associated with its application [37]. The main difficulty is the
effective integration and processing of data arrays from loT. Organizations need to create reliable
data management systems and guarantee the security and privacy of the collected data [38].
Additionally, combining loT data with information systems requires specialized skills and knowledge,
emphasizing the importance of training programs [39]. For the successful application of the hybrid
approach, it is extremely important to solve these issues [40].

Prospects for future research:

This study opens the way for new research in the field of modeling hybrid information systems
and l1oT [41]. Subsequent research may focus on specific industry applications, the long-term impact
of the hybrid approach on organizational efficiency, and the development of a framework for
integrating loT data with advanced modeling techniques [42]. It is also important to consider the
ethical, legal and managerial aspects of using loT, which will be useful for organizations and
politicians [43].

In conclusion, the discussion highlights the importance of the research results for a deeper
understanding and use of hybrid information systems modeling technology in loT-based business
processes. The results confirm the hypothesis and have practical significance for organizations
seeking to effectively use loT for business process analysis. By highlighting problems, comparing
with current literature and suggesting directions for future research, this work expands knowledge in
this area and offers advice to organizations that want to optimize their business processes using loT
and information systems modeling.

Development prospects

The integration of the Internet of Things (IoT) with the modeling of information systems for
business process analysis is a progressive field with huge potential for future innovations. Here are
some areas where this technology can advance.

Progress in Al and machine learning:

With the increasing complexity of Al and machine learning algorithms, we can expect their
greater integration into a hybrid approach. This can lead to the creation of predictive models that can
predict shortcomings or bottlenecks in processes before they appear, improving the efficiency of the
organization.

Improving IoT devices:

As loT devices improve, they will collect more diverse data, giving a more complete
understanding of business processes. We can expect an increase in the number of autonomous loT
devices capable of making changes to processes in real time based on the data received, improving
the adaptability and efficiency of business processes.

Increased security:

With the increasing volume and sensitivity of data from loT devices, data security issues will
become even more critical. Future innovations may include improved encryption methods, more
robust authentication protocols, and improved data anonymization techniques to protect sensitive
information.

Changes in ethics and regulation:

With the expansion of the use of 10T, increased attention to ethical and regulatory issues is
expected. This may include data privacy policies, principles of informed consent when collecting data
from loT devices, and data processing rules. It will be important for organizations to monitor these
changes and meet the new requirements.
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Interdisciplinary interaction:

The merging of loT and information systems modeling opens up opportunities for cooperation
in various fields. Possible interaction between IT specialists, data processing experts and business
process specialists can lead to new innovative solutions for a hybrid approach.

Integrating the 0T into business processes offers both potential benefits and challenges. The
introduction of various models and structures, such as 10T-BPO, GSN, ITU architecture, SSN
ontology, Hydra middleware and OSH, indicates significant progress in this area. Moreover, the
ability to provide real-time data from IoT sensors to BPM tools can provide significant resource
savings and efficiency gains for organizations.

Figure 2 shows a SWOT analysis of the integration of It technology in business processes.

Strengths Opportunities n

+ Potential of 0T integration to enhance

business performance and competitiveness.

« Development of models and frameworks like

10T-BPO, GSN, ITU's architecture, SSN
Gntology, Hydra middleware, and OSH.

+ Real-time data provisioning from IoT sensors,

leading to cost savings and efficiency.

« Enhancement of business performance and

competitiveness through loT integration.
s and efficiency gains from real-time
ioning from |oT sensors to BPM tools.
tion of loT-business pracess.
integration with a low-code development
paradigm.

Weakness Threats

= Lack of modeling concepts for « Complexities in integrating
i in business heterogeneous loT systems with business
processes.
« Possible hindrance of loT integration
benefits due to lack of standardization in
loT-BPM communication

mmon architecture that
T-BPM communication.

Figure 2

The integration of 0T technologies into business processes can increase the productivity and
competitive advantage of companies. To facilitate this process, models and frameworks have been
developed, including 10T-BPO, GSM, ITU, S, Hydra and OSH. Methods for extending BPMN models
for 10T integration have also been proposed. Real-time data from 10T sensors can lead to savings
and increase the efficiency of organizations.

Despite all the advantages, the integration of 0T technologies into business processes faces
certain obstacles, including the lack of modeling concepts to represent 10T devices and the need for
a common architecture to coordinate the interaction between the IoT and BPM layers.

The emergence of a new low-code development paradigm opens up huge opportunities, but
also creates difficulties in integrating various 10T systems and business processes, which can slow
down the implementation process.

Organizations seeking to integrate loT technologies should take into account these
advantages, disadvantages, opportunities and threats. By solving problems and using available
opportunities, companies can maximize the potential of 10T to increase the competitiveness and
efficiency of their business processes.

In the perspective, the integration of 10T with the modeling of information systems for the
analysis of business processes is a promising area full of opportunities for development and
improvement. Following these trends, organizations will be able to take full advantage of this
revolutionary technology, achieving significant progress in business process analysis.

Conclusion

In this research paper, we considered the use of hybrid information systems technology to
analyze business processes using loT. The aim was to test the hypothesis of a significant
improvement in the accuracy and efficiency of business process analysis when combining loT data
with information system modeling methods. After an in-depth analysis of the data obtained and their
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comparison with the existing scientific literature, we were able to identify the advantages and
consequences of this approach.

The results confirmed our hypothesis, demonstrating the significant impact of 10T integration
and modeling of information systems on the analysis of business processes. With the use of real-
time loT data, organizations can gain a deep understanding of their processes, which contributes to
improving operational efficiency, optimizing resources and the quality of decisions made.

Our research show of great practical importance for organizations seeking to improve the
guality of analysis of their business processes. By applying a hybrid approach, companies can use
the capabilities of 10T to track processes in real time, identify changes and implement improvements.
As a result, organizations can achieve cost savings, improve operational efficiency and the quality
of decision-making, which together leads to an improvement in overall performance.

In addition, this study complements existing knowledge, emphasizing the interaction and
synergy between Internet of Things technologies and information system modeling. Earlier studies
focused on the benefits of using 10T to collect real-time data for process analysis, but this study
provides empirical evidence of the benefits of their combined use. This contributes to the progress
of the industry, demonstrating the practical value of a hybrid approach to optimizing business
processes.

The concluding observations of this study open up prospects for future research. Perhaps
further research can focus on industry-specific applications, the long-term impact of the hybrid
approach on organizational performance, as well as ethical and management issues. You can also
consider the latest modeling methods for integrating loT data and creating concepts that will help
organizations effectively apply the hybrid approach.

This study highlights the importance of hybrid modeling of information systems for the
analysis of business processes based on loT. Combining IoT data with information systems
modeling methods offers organizations a powerful tool for optimizing processes, rational use of
resources and making informed decisions. The obtained results provide practical information for
organizations, researchers and policy makers, promoting knowledge in this field. Ultimately, this
research helps to improve the efficiency and competitiveness of organizations in a rapidly changing
business environment.
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3ATTAP UHTEPHETIHE HET3AENIEH BU3HEC-NPOLIECTEP/I TANAAYFA APHAIFAH
rMBPUATI AKNAPATTBIK XXYWENEPAI MOAENBAEY TEXHOJIOMNACHI

byn makanada 3ammap uHmepHemiHiH (I0T) OepekmepiH uHmMezpauyusinay xeHe aubpudmi
AknapammeiK Xyltenepdi modenbley busHec-rpouecmepdi mandayra acepi Kapacmbipbiiadsl.
3epmmeydiH makcambil-myHOal uHmezpauuss masndayobiH 0andiai meH muimoinieiH apmmbipadbl
OezeH bomxamObl pacmay.

LLlony 6enimi me3 e3zepemiH xoHe bacekeze Kabinemmi busHec opmackiHOa mabbicmbi
emMip cypy yuwiH 6u3Hec-nipouecmepli mandayObiH MaHbI30blIbiFbIH KepcemeOi. YUbIMHbIH
OHIiMOiniaiH apmmeIpy YWIiH 3ammap UHmMepHemiH natdanaHyra xeHe aknapammbik Xyltenepdi
modenbdeyze baca Ha3zap aydapbiiadbl.

O0icmemenik benimM 3epmmey maciniH cunammadobl: fbibiMu  80ebuemmepmeH
canbicmbipraHOda amrnupukanslk 0epekmepdi XuHay xoHe marnday. 3epmmey macini Hakmbl
yakbimmarbl 3ammap UHMmMepHemiHiH JdepekmepiH Aknapammelk Xylenepdi moderibdeymeH
bipikmipyae HezizdesizeH.

XKyMmbic Hemuxxenepi uUHMepHem 3ammapbiHbiH UHMe2payusicbl MeH aknapammabiK
Xytenepdi molensdeydiH 6busHec-npoyecmepdi mandayra almapribikmal ocepiH aHbliKmad
omeipbir, 6bacmarnkbl 6omkamObl pacmaliObl. byn ylbimOapra onepauusisiibis muimOinikke Kor
XXemkisyee, pecypcmapObl oHmaluinaHobIpyra XoHe Hezais0enzeH wewimoep Kabblndayra MyMKiHOIK
bepedi.

GusHec-npouecmepdi mandaydbl XakcapmkbiCbl KesemiH YlbimOap ywiH [ubpudmik
macindiH npakmukanblK KyHObIbifbl amarn eminedi. 3ammap uHmepHemi MeH aknapammbiK
XXyuenepdi moldenbOeydi bipikmipy npouecmepdi oHmMaunaHobipyra XoHe Xasrbl ©HIMOINiKmi
apmmbipyra kemekmeceoi.

XKymbic 10T HeeiziHOezi 6usHec-npouecmepdi mandayda a2ubpudmi mocindi KondaHyoblH
MaHbI30bINbIFbl MEH naltdarbinbifbiH pacmatosl, 6yn 10T depekmepiH uHmMezpayusinay MeH
aknapammobiK Xylenepdi modenbdeydiH apmbiKWbinbiKkmapbiH Kepcemedi. [ubpudmi maecin
busHec-npouecmepdi xxakKcapmyra xoHe Kasipai bacekeze Kabinemmi opmada mabbicKa xemyee
MYMKiHOIK 6epedi.

TyliH ce3dep: 2ubpudmi AknapammsbiK Xxyltenepdi modenboey, 6usHec-rnpouecmepdi
manday, 3ammap uHmepHemi (loT), Oepekmepdi 6ipikmipy, onepayusnblK muimMOIniK,
pecypcmapdbl berny, Hakmbl yakbimmarbl aHanumuka, wewim Kabbinday, yUbIMHbIH muimoiniai,
npouecmepdi oHmauinaHobIpy.
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TEXHONOInA MOAENNPOBAHUA TMBPUOHBLIX UHOOPMALIMOHHBIX CUCTEM ANA
AHANN3A BU3HEC-NPOLECCOB HA OCHOBE UHTEPHETA BELLEU

B daHHOU cmambe paccmampusaemcs enusiHue uHmezpayuu 0aHHbIx MIHmepHema sewieli
(IoT) u modenuposaHusi 2ubpPUOHbIX UHEOPMaUUOHHbLIX cucmeMm Ha aHanu3 Gu3Hec-rpoyeccos.
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Llenbio uccriedosaHusi sernsemcs rnodmeepxxoeHue rpeodrosioKeHUs O MmMOoM, 4Ymo makas
UHMezpayus rnosbituaem moYyHOCMb U 3¢hgheKmueHOCMb aHarsnusa.

B o0630pHOl 4acmu rnodyepkugaemcsi BaxkHocmb aHanu3a O6u3Hec-rnpouyeccos Ors
ycrnewHoz2o cyuecmeogaHusi 8 bbicmpo MeHswelcs U KOHKypeHmHoul busHec-cpede. OcHogHoe
B8HUMaHUe yOerisiemcs UCrosb308aHuU0 IHmepHema seuwell u Modesiupo8aHUro UHQOPMaUUOHHbIX
cucmem 07151 MO8bIUIEHUST MPOU380OUMENIbHOCMU Op2aHuU3ayuu.

Memodornoauyeckass Yyacme ornuckleaem uccriedosamernbckuli nodxod: cbop u aHanus
amnupuyYeckux daHHbIX 8 cpasHeHUU C Hay4YHou niumepamypol. B ocHose uccriedosameribCKo20
nodxoda nexum uHmMeespauuss OaHHbIX VIHMepHema eewel 8 peaslbHOM 8PeMeHU C
modenuposaHuem UHEopMayUOHHbBIX CUCMEM.

Pesynbmamebl pabombsl nodmeepxdarom rnepeoHadanbHoe npedroniox)eHue, 8biseriss
3HayumesnbHoe enusHuUe uHmeapauuu OaHHbIX VIHmepHema eewel U MOOenuUpPosaHusi
UHGbOPMaUUOHHbIX cucmeM Ha aHanu3 6usHec-npoyeccos. Omo [10380/55em opaaHu3ayusim
docmuzamb  bonbwell onepayuoHHoU athhekmueHOCMU, ONMUMU3UPOBamb pPecypcbl U
rpuHuUMame 060CHOBaHHbIE PELUEHUS].

lNodyepkusaemcsi npakmu4yeckasi UeHHOCMb 2ubpudHo2o nodxoda Ornisi opaaHu3auyud,
Xenarwux yrnyduwums aHanu3 ceoux busHec-ripoueccos. MIHmeezpayusi MiHmepHema eeuweli u
ModesnuposaHusi UHGhOPpMaUUOHHbIX cUCMeM roMo2aem onmumMu3upos8ams rpouUecchl U nogbiCumsb
obuwyro npou3sodumeribHOCMb.

Paboma nodmeepxxOaem 8axkHOCMb U 0S1I€3HOCMb UCIMO0/b308aHUs1 2UubpudHo20 nodxoda
npu aHanu3e bu3Hec-rpoyeccos8 Ha ocHoee MIHmepHema sewiel, nodyYepkusasi rnpeumyujecmsa
UHmMeepauuu OaHHbIX WMHmMepHema eeuwel U MOOenuposaHusi UHPOPMAaUUOHHbIX CUCMEM.
TubpudHsbIt nodxod obnadaem riomeHyuanom 08 yrydweHus busHec-rpoueccos U 0oCMUKeHUs
ycriexa 8 cospeMeHHOU KOHKypeHmHoU cpede.

Knrodyeeble crnioea: modeniupogaHue 2ubpulHbIX UHQOPMAUUOHHbLIX CUCMEM, aHasu3
busHec-npoueccos, WHmepHem egewel (l0T), WHmMeepauus OaHHbIX, oOfnepayuoHHas
agbgpekmusHocmb, PacripedeneHue pecypcos, aHaiumuka 8 peaslbHOM 8PEeMEeHU, MPpUuHamue
peweHul, 3ghghekmusHOCMb opaaHu3auyuu, onmumu3ayusi nPoUeccos.
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