MIHICTEPCTBO OCBITU
I HAYKU YKPAIHU

HarmionansHuil TEXHIYHUA YHIBEPCUTET
«XapKiBChbKUH MOJTITEXHIYHUHN IHCTUTYT»

Bicuuk HanioHajabHOro
TEeXHIYHOT0 YHIBEPCUTETY
«XIII». Cepisi: CTpaTeriune
yHnpaBJiHHS, YIIPABJIiHHSA
noprgeaaMu, NporpaMaMu Ta
MPOECKTAMU

Ne 1(8)

30ipHHMK HAYKOBHX Ipallb

Bunanns 3acHoBane y 1961 p.

XapkiB
HTY «XIll», 2024

MINISTRY OF EDUCATION
AND SCIENCE OF UKRAINE

National Technical University
"Kharkiv Polytechnic Institute"

Bulletin of the National
Technical University
"KhPI". Series: Strategic
management, portfolio,
program and project
management

No. 1(8)

Collection of Scientific papers

The edition was founded in 1961

Kharkiv
NTU "KhPI", 2024



Bicunk HanionanbHoro TtexniuHoro yHiBepcuteTy «XIII». Cepia: CrpareriuHe ympaBJiiHHS, YNpaBJIiHHSA
noprenasmu, nporpamamvu Ta npoexkramu = Bulletin of the National Technical University "KhPI". Series: Strategic
management, portfolio, program and project management : 36. Hayk. mp. / Ham. TexH. yH-T «XapKiB. HOJITEXH. iH-T».
Xapkis : HTY «XIII», 2024. Ne 1(8). 86 c. ISSN 2311-4738.

30ipHUK TpHUCBAYEHUIl mpobieMaM yNpaBliHHA pPO3BHTKOM KOMIIaHiM, Teputopiifi i kpaiH. ['oJoBHa yBara mNpHAiTIA€THCA
OCBITJICHHIO JIOCETHEHb CTPATETiYHOrO YNPABIiHHSA, YIPaBIiHHA HOPTHEIAMH, IpOorpaMaMu, MPOEKTaMH 1 B3a€MO3B'A3KaM MK IIUMHU
HaykamH. PO3riiaaroTbesl MUTaHHS CTBOPEHHS Ta BUKOPUCTAHHS METOJOJIOTIH yIpaB/IiHHS PO3BUTKOM 00'€KTiB, METOIB TOCTIIKEHHS
orepariif, MaTeMaTH4HOI CTATUCTHKH, iIHPOPMALIHHIX TEXHOIOTIH.

JI71st HayKOBIIiB, BUKJIAIadiB BUIOT IIKOJIM, aCIiPAHTIB, CTY/ICHTIB i (haxiBIiB B Tayry3i yIpaBIiHHS PO3BUTKOM CKJIAJHUX CHCTEM.

The bulletin is devoted to the problems of managing the development of companies, territories, and states. The main attention is
paid to coverage of the achievements of strategic management, portfolio, program, project management and interrelations between
these sciences. The issues of creation and application of methodologies for managing the development of objects, methods of
operations research, mathematical statistics, and information technologies are considered.

For scientists, high school lecturers, students, and specialists in the field of development of complex systems.

Inenrtudikarop menis R30-01547, 3rigHo 3 pimenHsM HarioHambHOol pagu YkpaiHW 3 NUTaHb TeleOadeHHS 1
paniomoBieHHs Bix 16.10.2023 No1075

Moga crareii — ykpaiHCbKa, aHTJIiHChKa.

Bichux Hayionanenoco mexuiunoco yrieepcumemy «XI1l». Cepis: Cmpameeiune ynpaeninHs, YRPAeNiHHS nopm@ensmu,
npozpamamu ma npoexmamu eneceno 0o kamezopii b «Ilepeniky naykosux ¢axosux eudans Yxpainu, 6 skux Moxcymv nyoniKysamucs
pesyrbmamu Oucepmayiunux podim Ha 3000ymms HAYKOBUX CMYNEHi8 OOKMOpA HAYK, KaHOuoama HAyK ma cmyneus 0oKmopa
dinocoiiy, sameeposcenozo Haxasom MOH Ykpainu Ne 886 6io 02.07.2020 p. «llpo 3ameepdoscenns piuenv Amecmayitinoi koneeii
Minicmepcmeay 3i cheyianvHocmell:

122 Komn'tomepni nayku ma inghopmayitini mexnonozii

126 Inghopmayitini cucmemu ma mexHono2iy

Bicuuk HarionansHoro texuiynoro yHiBepcurery «XIII». Cepis «Crpateriune ynpaBiiHHS, YIPaBIiHHS MOPTQEIIMH, IporpaMamMu
Ta MPOEKTAMU», 1HACKCYEThCSA B MIKHAPOJHHX HAYKOMETPHYHHX 0a3aX, permo3uTapisx Ta mourykoBux cucremax: Index Copernicus
(ITonvwa), WorldCat (CILLIA), ResearchBib (Anonisn), Directory of Research Journals Indexing, Directory of Open Access Journals
(CILLIA4), Universal Impact Factor, Scientific Indexing Services, Google Scholar i BximroueHuii y CBIiTOBHi JOBIIHHUK MEPiOAMIHUX
Bupanb 0asu ganux Ulrich’s Periodicals Directory (New Jersey, USA).

Odiniiinmii caiit Buganus http://pm.khpi.edu.ua/

3acnosnux
Hayionanenui mexuiunuii ynieepcumem
«Xapkigcokuil noaimexHiyHull iInCImunmymy

T'onosenuii pedaxmop
Kononenko Irop BotoqnumupoBu4., 1-p. TeXH. HayK, npodecop, YkpaiHa

Bionogioanvnuii cekpemap
Jlo6au Osiena BosrogumupiBHa, KaHI. TEXH. HAyK, JIOIEHT, YKpaiHa

Peoaxyitina xonezin

Bymrye Cepriii lMmuTpoBHY, 1-p. TeXH. HayK, npodecop, YkpaiHa;
Packin JleB I'puropoBuy, a-p. TexH. HayK, mpodecop, YkpaiHa;
PomanenkoB IOpiit OsiekcanipoBuy, 1-p. TeXH. HayK, mpodecop,
VYkpaiHa;

Cauenko AHatouiii OJiekciioBHY, 1-p. TeXH. HayK, podecop, YKpaina;
Cipa Oxcana BosogumupiBua, 1-p. TexH. Hayk, npodecop, YkpaiHa;
Yymavenko Irop Bonogumuposud, 1-p. TexXH. HayK, Ipodecop, YKpaina;
Elmas Cetin, noxrop Hayx, npodecop, Typeuunna,

Jaafari Ali, roxrop Hayk, mpodecop, ABCTpais;

Kolesnikova Kateryna, n-p. Texs. Hayk, npogecop, Kasaxcras;
Kryvinska Natalia, 1-p. TexH. Hayk, npodecop, ABCTpisi.

Founder
National Technical University
"Kharkiv Polytechnic Institute™

Chief Editor
Kononenko lIgor, Dr. Tech. Sc., Professor, Ukraine

Executive Secretary
Lobach Olena, PhD, Ass. Professor, Ukraine

Editorial team

Bushuyev Sergey, Dr. Tech. Sc., Professor, Ukraine;
Raskin Lev, Dr. Tech. Sc., Professor, Ukraine;
Romanenkov Yuri, Dr. Tech. Sc., Professor, Ukraine;
Sachenko Anatoliy, Dr. Tech. Sc., Professor, Ukraine;
Sira Oksana, Dr. Tech. Sc., Professor, Ukraine;
Chumachenko Igor, Dr. Tech. Sc., Professor, Ukraine;
Elmas Cetin, Doctor of Sciences, Professor, Turkey;
Jaafari Ali, Doctor of Sciences, Professor, Australia;
Kolesnikova Kateryna, Dr. Tech. Sc., Professor,
Kazakhstan

Kryvinska Natalia, Dr. Tech. Sc., Professor, Austria.

PexomennoBaHo 1o apyky Buenoto pamoro HTY «XIIl». ITpotokon Ne 3 Bix 29 6epesns 2024 p.

© HarionanpHuil TeXHIYHUH yHIBEpCUTET «XapKiBCbKUT HOMITEXHIYHUN IHCTUTYTY», 2024


http://pm.khpi.edu.ua/

ISSN 2311-4738 (print), ISSN 2413-3000 (online)

UDC 658.7.011.1:001.2 DOI: 10.20998/2413-3000.2024.8.1

S. BUSHUYEV, D. BUSHUIEV, V. BUSHUIEVA, N. BUSHUYEVA, J. TYKCHONOVYCH

STRATEGIC PROJECT MANAGEMENT DEVELOPMENT UNDER INFLUENCE OF ARTIFICIAL
INTELLIGENCE

This paper explores the dynamic intersection of artificial intelligence (Al) and strategic project management (SPM), investigating the transformative
effects of Al technologies on traditional project management practices. As organizations navigate an increasingly complex and fast-paced business
environment, the integration of Al in SPM emerges as a catalyst for efficiency, adaptability, and informed decision-making. The study delves into key
facets of SPM influenced by Al, including data-driven decision-making, predictive analytics, automation of routine tasks, and resource optimization.
The role of Al in risk management, particularly in identifying, assessing, and mitigating project risks, is examined in detail. Furthermore, the paper
explores how natural language processing (NLP) fosters enhanced communication within project teams, contributing to a more collaborative and
connected working environment. Adaptive project planning, facilitated by Al, is investigated as a mechanism for responding to evolving project
dynamics in real-time. The paper underscores the importance of continuous monitoring and reporting enabled by Al, providing project managers with
timely insights for strategic adjustments. The concept of continuous improvement, driven by Al-driven analytics, is explored as organizations seek to
refine and optimize their project management approaches based on past experiences. Ethical considerations and responsible Al practices are
emphasized as integral components of Al integration in SPM. The paper concludes by highlighting the synergistic potential of human expertise and Al
capabilities, envisioning a future where organizations can leverage Al to achieve more adaptive, efficient, and successful project outcomes. This
comprehensive review aims to contribute to the understanding of Al's transformative influence on strategic project management, providing insights for
practitioners, researchers, and organizations seeking to navigate the evolving landscape of project management in the era of artificial intelligence.
Keywords: strategic project management, development, artificial intelligence.

C. BYIIIYEB, /1. BYLIIYEB, B. BYIIIYEBA, H. BYIIIYEBA, 1I0. THXOHOBHY

PO3POBKA CTPATETTYHOI'O YIIPABJIIHHSA ITPOEKTAMM IIIJI BINTMBOM IITYYHOI'O
IHTEJIEKTY

V wiit craTTi ZOCHiIKY€EThCS AMHAMIYHHI mepeTrH mry4Horo inTenexty (ILI) i crpareriuxoro ynpasminas npoektamu (SPM), Ta Tpancdopmariitauit
BIuuB TexHoxorii I Ha TpaxuniiiHi NpakTHKH ynpasiiHHSA NpoekTaMu. OCKUIBKH OpraHi3alii OpieHTYIOTBCS B iefali CKIAJHIIIOMY Ta CTPIMKOMY
6i3Hec-cepenosui, inTerpanis 111 8 SPM crae xaranizaTopoM e(eKTHBHOCTI, aJalTHBHOCTI Ta MPUHHATTS OOIPyHTOBAaHUX PillleHb. Y JOCIIDKeHHI
PO3rIIAAaoThCs KIIF04YoBi acektr SPM, Ha siki BrutuBae 11, BkiIrovaroun NpuitHsTTS pillieHh HA OCHOBI JaHHX, TPOTHO3HY aHATITHKY, aBTOMATH3ALIIO
PYTHHHHX 3aBJaHb i ONTHMI3allil0 pecypciB. JleTanbHO PO3TIANAETECS POJh INTYYHOTO iHTEIEKTY B YNpaBIIiHHI PU3MKaMHM, 30KpeMa y BHUSBIICHHI,
OLIHIIi Ta 3MEHIICHH] PH3HKIB NPOeKTy. KpiM TOro, y cTaTTi NOCIIIKY€EThes, Ik 00poOka mpupoaHoi MoBu (NLP) cripusie mokpamieHHI0 KOMyHiKarlii B
HPOCKTHHUX IPyIax, CIPHUA0YM OUIbIIIH CITiBIpaLi Ta 3B s13aHOMY PoOOYOMY CepeloBHILY. AANTUBHE IUIAHYBAHHS IIPOEKTY, 1o miarpumyetbest L1,
JIOCIIDKYEThCSL K MEXaHi3M pearyBaHHS Ha 3MiHy JHHAMIKH IIPOEKTy B PEXUMI PEalbHOrO 4Yacy. Y CTarTi IiJKPECIIOEThCS BaXKIIMBICTH
Oe31epepBHOT0 MOHITOPHHTY Ta 3BiTHOCTI 3a foromororo 111, Hamaroun kepiBHEKaM MPOEKTIB CBOEYACHY iH(POPMAIIiFO JUIsl CTPATEriqHNX KOPUTYBaHb.
Konuenuis 6e3nepepBHOro BIOCKOHAJICHHS, KEPOBaHA aHAJITUKOIO HA OCHOBI IITYYHOTO IHTEIEKTY, JOCIHIKY€EThCS, OCKIIBKU OpraHizalii nparayTh
YIOCKOHAJIUTH ¥ ONTHMIi3yBaTH CBOI IIXOAM 10 YNPAaBIiHHS MPOEKTAMH HAa OCHOBI MMHYJOTO a0cBimy. ETHdHI MipkyBaHHS Ta BiImoOBiTanbHa
npaxtuka I migkpeciroroTsest sk HeBin eMHi kommoHeHTH iHTerpamii IIII B SPM. [locmifkeHHs! 3aBepIIyEThCS IIIKPECICHHSIM CHHEPridHOTO
MOTEHIIaTy JIIOJCHKOr0 JOCBIy Ta MOXJIMBOCTEH IITYYHOTO iHTEJEKTY, mepeadayaroyn MalOyTHeE, A€ opraHizaiii 3MoKyTh BUkopuctoByBatu LI
JUISL JIOCSATHEHHs OiNbII amanTWBHUX, €(EKTWBHMX 1 YCHIIIHMX pe3ynbTaTiB mpoekTiB. lleff ormam Mae Ha MeTi CIpHATH PO3yMiHHIO
TpaHCc(OPMAIIHHOTO BIUIMBY MITYYHOTO iHTENEKTy Ha CTpaTeTiuHe YNPaBIiHHS NPOEKTAMHM, HafalouH iH(OPMAIFO Ui MPAKTHKIB, JOCHITHUKIB Ta
oprasizaiii, sSKi mparHyTh Opi€EHTYBAaTHCS B MIHJIMBOMY JIaHIA(TI YIPABIiHHS MPOEKTAMHU B €IIOXY IITYYHOTO iHTEIEKTY.
Kurouosi ciioBa: cTpareridne ynpapiliHHS IPOEKTaMH, PO3POOKa, INTYIHNH IHTEIEKT.

Introductio. In the contemporary landscape of
project management, the integration of artificial

patterns, and make informed decisions that contribute to
project success. The ability of Al to process vast amounts

intelligence (Al) represents a transformative paradigm
shift that promises to revolutionize strategic project
management (SPM) practices. As organizations navigate
complex and dynamic environments, the need for
efficient, data-driven decision-making and adaptive
project execution has become paramount. This paper
explores the multifaceted impact of Al on SPM,
examining how Al technologies enhance key facets such
as risk management, resource allocation, communication,
and overall project optimization.

The acceleration of Al technologies has enabled
project managers to move beyond traditional
methodologies, embracing a more proactive and predictive
approach to project management. By harnessing the power
of Al-driven analytics, organizations can leverage
historical project data to anticipate challenges, identify

of data in real-time introduces a new era of project
intelligence, offering insights that were previously
challenging to attain.

Automation, another core element of Al integration,
plays a pivotal role in liberating project managers from
routine and time-consuming tasks. This allows project
leaders to redirect their focus towards strategic planning,
innovation, and addressing critical project milestones. The
efficiency gains from automating administrative functions
contribute to streamlined project workflows and improved
overall project performance.

Natural Language Processing (NLP) emerges as a
key enabler of enhanced communication and collaboration
within project teams. Al-driven tools employing NLP
facilitate efficient information exchange, sentiment
analysis, and improved understanding of team

© S. Bushuyev, D. Bushuiev, V. Bushuieva, N. Bushuyeva, J. Tykchonovych, 2024

Bicnux Hayionanvroeo mexuiunozo yHieepcumemy « XI11».

Cepis: Cmpameziune ynpaeninus, ynpaeninus nopmpensimu, npozpamamu ma npoekmanmu. 2024. Ne 1(8) 3



ISSN 2311-4738 (print), ISSN 2413-3000 (online)

dynamics. The resulting connectivity fosters a
collaborative environment that is essential
for navigating the complexities of modern project
landscapes.

Furthermore, the concept of adaptive project
planning takes center stage, highlighting how Al enables
real-time adjustments to project parameters in response to
changing requirements and unforeseen challenges. This
adaptability ensures that projects remain on course despite
the uncertainties inherent in today's business
environments.

While the benefits of Al in SPM are evident, ethical
considerations and challenges related to data security and
algorithmic biases cannot be overlooked. Responsible Al
integration practices are crucial to mitigating potential
risks and ensuring that Al technologies align with
organizational values and goals.

This paper aims to provide a comprehensive
exploration of the integration of Al in SPM, offering
insights into the way’s organizations can harness Al's
potential to achieve more efficient, adaptive, and
successful project outcomes. By understanding the
transformative power of Al in project management,
organizations can position themselves at the forefront of
innovation, driving project success in an era defined by
technological advancements and dynamic business
landscapes.

1. Literature review. Al can enhance marketing
research, strategy, and actions by automating repetitive
functions, processing data, and analyzing interactions and
emotions [1].

This article explores alternative changes that could
take place in the technology, methodology, and most
importantly, the practice of locational decision-making,
and is part of a larger scale project aimed
at investigating the practical value of artificial
intelligence (AD) techniques for strategic
decision-making [2].

This paper introduces a comprehensive framework
for understanding the interplay of Al and strategic
management, guiding future research on quantifiable
effects of Al in management [3].

Project managers expect Al to improve project
management practices in the near and far future, but its
impact remains uncertain due to a lack of clear evidence
on its potential impact [4].

Artificial intelligence techniques are having a
significant impact on risk management, costs, and

deadlines in  technological innovation  project
management [5].
Artificial intelligence techniques can enhance

software project management tools for distributed multi-
platform projects, with a prototype system showing
promising results in user trials [6].

This research aims to determine which project
management methodology is best for Al-transformation
projects, aligning with strategic business goals and
ensuring smooth project flow [7].

An integrated intelligent control model for managing
innovative projects and programs significantly increases
the value of the products by integrating business, social,
emotional, technical, and cognitive competencies [8].

2. Functional areas development of strategic
project management. Strategic project management
(SPM) involves planning, executing, and overseeing key
projects that align with an organization's long-term goals.
The integration of artificial intelligence (Al) into strategic
project management has the potential to revolutionize the
way projects are planned, executed, and monitored. On the
fig. 1 presented functional areas of Al which can driving
development of strategic project management.

While Al brings numerous benefits to strategic
project management, it's essential to consider ethical
considerations, data security, and potential biases in Al
algorithms. A thoughtful integration of Al into project
management processes can lead to more efficient,
adaptive, and successful project outcomes.

3. Strategic approach under influence of artificial
intelligence. Data-driven decision-making is a strategic
approach that involves making choices based on the
analysis and interpretation of relevant data. In the context
of project management, data-driven decision-making
leverages information and insights obtained from various
sources to guide and optimize the decision-making
process. This approach has become increasingly essential
as organizations seek to enhance the efficiency and
effectiveness of their projects.

Key Components of Data-Driven Decision Making
in Project Management presented on fig. 2.

Data-driven decision-making in project management
is a proactive and strategic approach that empowers
organizations to harness the power of data for more
effective and successful project outcomes. As technology
and analytics capabilities continue to advance, the role of
data in decision-making will become increasingly integral
to project management practices.

4.Risk management of strategic project under
influence of artificial intelligence. Risk management is a
critical aspect of strategic project management, aiming to
identify, assess, mitigate, and monitor potential
risks that could impact a project's success. Effectively
managing risks ensures that a project can navigate
uncertainties and challenges, enhancing the likelihood of
achieving its objectives. Let’s look on the key
components and best practices associated with risk
management in  the context of Al project
management (fig. 3).

Effective risk management is an integral part of
project success, providing organizations with the tools and
insights needed to navigate uncertainties and deliver
projects on time and within budget. By integrating risk
management into the fabric of project management
processes, organizations can enhance their resilience and
adaptability in the face of an ever-evolving business
landscape.
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} Data-driven Decision Making:

#A] can analyze vast amounts of data to provide valuable insights. In SPM, Al can help project
managers make informed decisions by processing historical project data, identifying patterns, and
predicting potential risks or opportunities.

} Risk Management:

#A| algorithms can assess project risks by analyzing historical project data and identifying potential
areas of concern. This allows project managers 1o proactively address issues and allocate
resources more effectively.

} Resource Allocation:

oA can optimize resource allocation by analyzing team members' skills, availability, and workload.
This ensures that the right resources are assigned to the right tasks at the right time, improving
overall project efficiency.

} Automation of Routine Tasks:

#A] can automate repetitive and time-consuming tasks, such as data entry, report generation, and
progress tracking. This allows project managers to focus on more strategic aspects of project
management, such as planning and decision-making.

} Predictive Analyrics:

#A| can predict project outcomes based on historical data and current project variables. This helps
project managers anticipate challenges, adjust project plans in real-time, and improve the
likelihood of project success.

' Matural Language Processing (MLP):

#MLP enables Al systems to understand and intergret human language. In 5P, NLP can be used for
sentiment analysis, extracting insights from project communication channels, and improving
overall communication within the project team.

} Enhanced Communication and Collaboration:

e Al-powered tools can facilitate better communication and collaboration among project team
members. Virtual assistants and chatbots can answer queries, provide information, and streamline
communication, fostering a more connected and efficient team.

} Project Monitoring and Reporting:

#A| can continuously monitor project progress and performance, providing real-time updates to
project managers. Automated reporting toals can generate comprehensive reports, saving time
and ensuring that stakeholders are well-informed.

} Adaptive Project Planning:

#A| can assist in dynamic project planning by adapting to changes in real-time. It can help project
managers adjust timelines, budgets, and resource allocations based on evolving project
reguirements and external factors.

} Continuous Improvement:

#Al-driven analytics can assess project performance, identify areas for improvement, and
recommend strategies to enhance future projects. This supports a culture of continuous
improvement within the organization.

Fig.1. Functional areas of Al which can driving development of strategic project management
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Fig. 2. Key Components of Data-Driven Decision Making in Project Management

Key Components of Risk Management in Al
Project Management

Risk
Mitigation
Planning

Risk Identification, Assessment, Monitoring
and Control

and Reporting Planning Documentation A ET T

Communication Risk Response Risk l ‘ Contingency

Fig. 3. Key components and best practices associated with risk management

4. Best Practices in Strategic Management under  look on some best practices for incorporating Al into your
influence of artificial intelligence strategic decision-making processes (fig.4).

The rise of Al is fundamentally transforming every
aspect of business, including strategic management. Let’s

B *Clearly define your strategic goals and

| objectives, then identify specific ways Al
can help you achieve them. This ensures
Al investments are targeted and deliver
tangible value

Align Al with
organization
overall strategy

- =~ *[Data is the fuel for Al. Cultivate a culture that values
I - Foster a data collection, analysis, and interpretation across
= all levels of your organization. Train employees on
data-driven . . o h
basic data literacy and ensure Al insights are readily
culture
aocesmhle and understood

*Ensure your Al systems are ethical, unbiased, and
L Build transparent. Implement fairness checks, explainable Al
responsible (XAl) tools, and clear governance frameworks to mitigate

Al systems potential risks and build trust with stakeholders

SRR EE N || *Recruit and retain experts in Al, data science,
talent and and machine learning. But don't neglect
continuous human skills like critical thinking, creativity,

learning and ethical decision-ma

Fig. 4. Best practices for incorporating Al into your strategic decision-making processes

By embracing these best practices and tailoring them  leverage Al to gain a strategic advantage and drive
to your specific context in Kyiv, Ukraine, you can sustainable growth for your organization.
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Al is a powerful tool, but it's not a magic solution. Its
success depends on clear strategic intent, responsible
implementation, and a commitment to continuous learning
and adaptation.

Conclusion. The integration of artificial intelligence
(Al) into strategic project management (SPM) marks a
significant evolution in the way organizations plan,
execute, and optimize their projects. As we have explored

throughout this paper, Al brings unprecedented
opportunities for data-driven decision-making, risk
management, resource allocation, communication
enhancement, and adaptive project planning. The

transformative impact of Al in SPM is evident in its
ability to propel projects toward success in a rapidly
changing business landscape.

Al-driven analytics, fueled by historical project data,
enable project managers to predict outcomes, identify
risks, and make informed decisions with a level of
precision and foresight that was previously unattainable.
The automation of routine tasks liberates project managers
to focus on strategic aspects, fostering innovation and
creativity within project teams. Natural Language
Processing (NLP) contributes to improved communication
and collaboration, enhancing the overall effectiveness of
project teams.

The concept of adaptive project planning,
empowered by Al, allows organizations to navigate
uncertainties and dynamically adjust project parameters in
response to changing conditions. This adaptability is a
crucial asset in an environment where flexibility and
responsiveness are essential for project success.

However, as organizations embrace the benefits of
Al in SPM, it is imperative to address -ethical
considerations, data security, and potential biases
embedded in Al algorithms. Responsible Al integration
practices ensure that the advantages of Al are harnessed
without compromising organizational values or exposing
projects to unforeseen risks.

In conclusion, the integration of Al in SPM
represents a forward-thinking approach for organizations

aspiring to excel in project management. By adopting Al
technologies responsibly and leveraging their capabilities
strategically, organizations can position themselves to
achieve greater efficiency, innovation, and success in their
project endeavors. As the symbiatic relationship between
Al and project management continues to evolve, those
who embrace this transformative journey are likely to lead
the way in shaping the future of project management
practices.
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S. D. BUSHUYEV, A. V. IVKO

PROJECT MANAGEMENT MODELS FOR DEVELOPMENT PROJECTS IN SELF-MANAGED
ORGANIZATIONS IN A SYNCRETIC CONTEXT

The relevance of developing models and methods of syncretic management for development projects of self-managed organizations is justified. The
practical value of such models for infrastructure restoration projects in Ukraine is emphasized. The methodological approach of syncretic management
to the implementation of infrastructure restoration projects was proposed, an analysis of the environment for the implementation of development
projects of self-managed organizations was carried out, including the characteristics of the environment of the management models of development
projects, suitable models of the life cycle of development projects and the main elements of the self-managed approach for use in the studied projects.
Three characteristics of the life cycle model for development projects of self-managed organizations are defined, and a four-phase model is proposed:
initialization, implementation, testing, and closure. The main elements of the self-managed approach were identified for use in the studied projects,
consisting of seven such elements: the use of the principle of self-management, collegial decision-making, the absence of a formal leader, the
assumption of responsibility by members of a self-managed team, self-determination of motivation, the use of holacracy models and methods,
independent development of competence by participants teams Two models were proposed - o-model and f-model of management of development
projects of self-managed organizations in a syncretic context. Visualization of the specified models, their description and comparative characteristics
were provided. In the development of this approach, a complex model of management of development projects of self-managed organizations was also
formalized in a syncretic context, in the form of a formal eight using set theory. a SWOT analysis of the proposed models was carried out, their
strengths and weaknesses, opportunities and threats that may arise as a result of their use were highlighted. A conclusion was made based on the
results of the SWOT analysis. Prospects for further research in the chosen direction were formulated. It was determined that the qualified
implementation of the mentioned developments in the practice of infrastructure restoration projects will potentially increase the effectiveness of such
projects and portfolios of such projects.

Keywords: project and program management, self-managed organizations, development projects, syncretic methodology, project management
models, infrastructure restoration projects of Ukraine.

C. J. BYLIIYEB, A. B. IBKO

MOJIEJII YIIPABJITHHS ITIPOEKTAMM PO3BUTKY CAMOKEPOBAHUX OPTAHI3AIIINA B
CUHKPETHYHOMY KOHTEKCTI

OOrpyHTOBaHa aKTyaJIbHICTh PO3POOKM Mojenell i METOHIB CHHKPETHYHOTO YIPABIIHHS UL IPOEKTIB PO3BUTKY CAMOKEPOBAaHHMX OpraHiamiil.
ITinkpeciaeHa MpakTHYHA I[IHHICTH TaKUX MOJEJCH IS HMPOEKTIB BiTHOBIECHHS iHPPACTPYKTypH YKpaiHH. 3ampONOHOBAHO METOIOJOTIUHMIT MifXix
CHHKPETUYHOTO YNpABIiHHS [0 peani3alii NPOeKTiB BifHOBICHHS iH(pacTpykTypu. IIpoBeneHO aHami3 cepefoBUIla peai3allii NPOEKTIB PO3BUTKY
CaMOKEpOBAaHMX OpraHizamiil. 30kpemMa IpoaHalTi30BaHO OCOOJIMBOCTI CepelOBHINA iICHYBaHHS MOJENECH YIpaBIiHHS IPOEKTAMH PO3BUTKY, IPHIATHI
MOJIENTI JKMTTEBOTO WKy MPOEKTIB PO3BHTKY Ta OCHOBHI €JIEMEHTH CaMOKEPOBAHOTO IIXOMy I BUKOPHUCTAHHS B JIOCHTIMKYBaHHMX IIPOEKTAX.
Bu3HaueHO TP XapaKTEPUCTHKH MOJIEI KUTTEBOTO LUKITY [UIS IPOEKTIB PO3BUTKY CAMOKEPOBAHHUX OpraHisalliif, 3alpoIOHOBAHO MOJENb 3 YOTUPHOX
(a3: imimiamizamis, peamizamis, TeCTyBaHHS Ta 3aKpUTTA. byno ineHTH(}IKOBaHO OCHOBHI €I€MEHTH CaMOKEPOBAHOTO MiJXOJy Ul BUKOPHCTaHHS B
JIOCTTIJKYBAHNX MPOEKTAX y CKJIAJli CEMU TaKHX €JIEMEHTIB: BUKOPUCTAHHS IPUHIINITY CAMOKEPOBAHOCTI, KOJIeTia/lbHe IPHHHATTS PillleHb, BiZICy THICTh
(hopmManbHOTO Jifepa, B3ATTS Ha cebe BiAMOBIIATbHOCTI YYaCHHKAMH CAMOKEPOBAaHOI KOMAaH/IM, CAMOBH3HAYEHHSI MOTHBAIIii, BAKOPUCTAHHS MOJENeH
Ta METOJIiB XOJIAKpaTii, CAMOCTIlfHHII PO3BUTOK KOMIIETEHTHOCTI yJacHHKaMn KoMaHaH. byio 3amponoHoBaHoO JBi Moziei — 0-MOJeNb Ta B-Mojiens
YTIpaBJIiHHS MPOEKTAMH PO3BUTKY CaMOKEPOBAHMX OpTaHi3alliii B CHHKPETHYHOMY KOHTEKCTi. Byno HamaHo Bisyamizamiro 3a3HadeHMX Mojenei, ix
ONHKC Ta TMOPIBHSUIBHY XapakTEPUCTUKY. Y PO3BHTOK LBOTO IIJIXOJY TAaKOX Oyyno (opMali3oBaHO KOMIUIEKCHY MOJETb YIPABIiHHS NPOEKTAMH
PO3BHUTKY CaMOKEPOBAHHX OpraHi3aliii B CHHKPETHYHOMY KOHTEKCTi, y BHUIIIAI (OpPMaabHOI BICIMKH 3 BHKOPHUCTaHHAM Teopil MHOXHH. ByB
nposezieanii SWOT-anani3 3anpornoHOBaHUX MoJIENel, BUJIINIEHI iX CHIbHI Ta CIaOKi CTOPOHH, MOMIMBOCTI Ta 3arpO3H, IO MOXYTh BHHHKHYTH
BHACITI/IOK iX BUKOPHCTAHHS. 3p0o0IeHNi BHCHOBOK 3a pesyibratamu SWOT-ananizy. bynn chopMynpoBaHi mepcreKTHBH MOMATIBIINX IOCTIHKSHD Y
oOpaHoMy HampsMKy. Busnaueno, mo kBaiiyikoBaHE BIIPOBA/PKEHHS 3a3HAYCHUX HAINpPALIOBaHb y MPAKTUKY peaji3alil MPOEKTIB BIIHOBIEHHS
iH(pacTpyKTypH I03BONUTE TIOTEHIIIHHO MiBUITATH €DEeKTHBHICTh TAKHUX MPOEKTIB Ta MOPT(HETEH TAKNX IPOEKTIB.

Karo4oBi ci10Ba: ynpaBiiiHHS MPOEKTAMHU Ta MPOrpaMaMu, CAMOKEPOBaHI Oprasizalii, IpOEKTH PO3BUTKY, CHHKPETUYHA METO0JIOTis, MOAENI
YIPaBIIiHHS OPOEKTAMH, IPOEKTH BiTHOBIECHHS iHPPaCTPYKTYpH YKpaiHu.

Introduction. The development of project effective corporate project management methodologies

management systems has been progressing rapidly in
recent decades and years. The latest trends of such
development are worthy of being studied and
implemented in the field of reconstruction projects of
Ukraine, which is still suffering from the Russian invasion
and significant destruction of infrastructure as a result.
Infrastructure restoration projects of Ukraine are a priority
for the President of Ukraine and the Government [1], they
are considered in a comprehensive manner both with the
aim of ensuring the recovery and development of the
economy, and with the aim of strengthening the defense
capability. Among the latest trends worth noting are the
democratization of project management and project-
oriented organizations in general, as well as the search for

based on a mix of methodological constructs.

Scientific and practical research in these contexts
determines the prospects of the specified directions. This
allows us to assume that the indicated directions are not
only situational trends, but also defining guidelines for
increasing the efficiency of project management in
modern conditions. The infrastructure restoration sector of
Ukraine really needs such an increase. Because
reconstruction is not only a large-scale task (given the
significant destruction caused by the aggressor), but also
takes place in the extreme conditions of war. And
therefore, project management in the field of
infrastructure restoration is simply forced to look for non-
trivial ways, at least simply to successful implementation.

© S. D. Bushuyev, A.V. Ivko, 2024
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At the same time, the overarching task should be
considered  efficient,  effective and  productive
implementation of restoration projects.

At the intersection of the relevance of the practical
task of ensuring the effectiveness of restoration projects
and modern scientific trends regarding self-organization
and methodological mixing, the scientific task of
researching syncretic management as a methodology
within the scope of using such a methodology by self-
managed organizations (or organizations that use elements
of self-management in the management system) in the
context of project implementation appears restoration of
the infrastructure of Ukraine.

Among other trends of modern project management,
it is also worth noting the digitization of management
processes, the use of artificial intelligence elements in
management systems, the use of visualizations and
dashboards of the manager for effective monitoring of
project implementation and the appropriate timely and
adequate response to project deviations from the planned
indicators in terms of implementation time, cost and
quality products of the project, as well as processes of its
implementation. A separate case is distinguished by the
modern demand for deeper and more comfortable
cooperation of the project management team with
stakeholders.

We will try to cover and take into account most of
the indicated trends in the models and methods of the
syncretic methodology of managing projects, programs
and project portfolios.

Analysis of recent research and publications.
Models of project management in general and
management of development projects in particular have
been considered in many studies. First of all, they are
created on the basis of traditional models presented in
project management standards. Such standards themselves
are a generalization of common and proven practices in
the field of project management. In particular, the latest
edition of the most well-known industry standard PMBOK
[2] contains a project management standard and a guide to
the project management body of knowledge. The standard
includes a separate block describing the system of value
delivery through projects and 12 principles of modern
project management. The body of knowledge contains a
description of models and methods for 8 areas of project
implementation  (stakeholders, team, approach to
development and life cycle, planning, project work,
delivery, measurement, uncertainty) and a separate block
describing approaches  to  tailoring PMBOK
methodological developments to specific projects.

A separate area of standardization in project
management is the competence of project participants. In
particular, the Project Manager Competency Development
Framework standard [3], which contains relevant
competency models. There are also many other standards
regarding the management of labor resources of projects,
including the development of their competence.

Recently, in connection with the development of
project management in both the practical and theoretical
plane, when using standards and methodologies for

managing many projects in organizations (project
programs, project portfolios), the need for more complex
methodological structures arises. In particular, this need is
due to the emergence of the flexible Agile project
management standard [4,5], which has already spread far
beyond the IT industry in which it originated. Thus, the
combination of various standards and their elements
within the corporate methodology of project management
for project-oriented organizations becomes an actual
direction of theoretical and practical developments. One
of the possible approaches to such a combination is
hybridization, within which methodological mixes are
used at the corporate methodology level, consisting of
separate elements of different methodologies (models and
methods), which are adapted both to each other and to the
specifics of the organization in which are implemented
[6].

This approach is widely used both for large sets of
projects managed by the organization [7], and for
choosing an adequate methodological approach using
appropriate information technologies [8].

Besides, in this context, the work [9] is interesting,
which examines the approach to project portfolio
management in connection with a project-oriented
organization maturity and formulates appropriate models.

In addition, an essential element of modern project
management systems is the self-management of project
teams or project-oriented organizations as a whole.
Research in this direction was initiated by the work [10],
in which the "turquoise organization" was considered as
the next stage of the evolution of organizational
development, as well as the description and characteristics
of such organizations were provided. Subsequently, the
functioning of self-managed organizations began to be
described within the new scientific paradigm of "Holarctic
management” [11, 12], where the models and methods of
self-management gained further development, in
particular, regarding the models of processes of self-
managed organizations and the motivation of its
participants. A significant characteristic of self-managed
organizations, according to the cited studies, is democratic
management, reduction (or even disappearance) of the
role of a formal leader, self-determination of self-managed
team members both in terms of tasks and responsibility for
their implementation, and in terms of motivation for
completing/failing to complete project tasks.

The analysis of the mentioned scientific works made
it possible to investigate the possibility of using the
mentioned developments in projects to restore the
infrastructure of Ukraine and to justify the feasibility of
such use. In particular, on the basis of such an analysis, a
new approach was proposed to combine the specified
features of modern project management, namely, the
approach of syncretic management [13]. The conceptual
difference of such management from the hybridization of
methodologies should be defined as the possibility of
separate use of methodologies in separate parts of the
project (or portfolio of projects) without mixing them at
the level of corporate methodology. It remains possible for
individual self-managed teams to choose a project
management methodology for team use. However, a
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project team (within a portfolio or program) may also
decide that it is appropriate to use a hybrid methodology,
but other teams in other projects choose a standard,
approach or methodological hybrid regardless of the
methodological decisions of other teams. As already
mentioned, the syncretic approach acquires special
relevance in project portfolios with many participants,
which may represent different countries - which confirms
the practical value of such an approach specifically for
infrastructure restoration projects of Ukraine [14].

So, let's formulate four principles regarding the
development of models for managing development
projects of self-managed organizations in a syncretic
context:

- simultaneous  execution by  project-oriented
organizations of several projects, which can optionally be
combined into a portfolio or program (or a set of such
programs, portfolios and/or projects);

- simultaneous use of several standards and/or
methodologies in the activities of a project-oriented
organization;

- use of a syncretic approach by a project-oriented
organization: not mixing methodologies used by
individual projects of the organization; the possibility of
project teams choosing their own management
methodology;

- the use of elements of self-management in a
project-oriented organization or activities in general based
on the principles of self-management.

With the use of these principles, and taking into
account the justified relevance of the corresponding
scientific task, we will develop management models of
development projects of self-managed organizations in a
syncretic context for infrastructure restoration projects.

The purpose of the article is to develop project
management models for the development of self-managed
organizations in a syncretic context, taking into account
their application to infrastructure restoration projects.

To realize the set goal in this article, the authors
solve the following scientific tasks:

- to conduct an analysis of the environment for the
implementation of development projects of self-managed
organizations, in particular, the peculiarities of the
environment of development project management models,
suitable models of the life cycle of development projects
and the main elements of the self-managed approach for
use in the studied projects;

- to propose the a-model and the B-model of
management of development projects of self-managed
organizations in a syncretic context, provide a description
and comparative characteristics of these models;

- to formalize a complex model of management of
development projects of self-managed organizations in a
syncretic context;

- to analyze the proposed models and formulate
vectors for further research in the chosen direction.

Presenting main material. In order to develop
management models for development projects of self-
managed organizations in a syncretic context, we will take

into account the following features of the environment of
such models, namely:

- the life cycle of development projects, the model of
which is implemented using elements of various
methodologies, standards or approaches;

- simultaneity or cascading (shift in time) of
launching development projects;

- multiplicity of methodologies used by project-
oriented organizations when implementing projects;

- the feature of self-management of organizations,
according to which the formation of a methodological
approach (contextually: methodological mixes) occurs
spontaneously at a certain phase of the life cycle of
projects.

Discussions about the decomposition of life cycle
elements have been going on since the beginning of
project management as a science. The evolution of the
model took place from the original division into three
classic phases of the classic PMBOK  standard,
"initialization", "implementation"”, "closure" to flexible
life cycles. With the emergence of the concept of
hybridization, life cycle models acquire a combined
character and can combine elements of both waterfall and
flexible approaches.

Therefore, we will offer the following life cycle
model for development projects of self-managed
organizations, which has the following characteristics:

1) decomposition of models of the life cycle of
projects of a self-managed project-oriented organization
into four typical parts (phases): initialization,
implementation, testing, closure;

2) use of flexible principles within the phases; just as
the life cycle model in Agile is generalized to the waterfall
triad "Pre-game — Game — Post-game" (while the flexible
component is foreseen only in the Game phase, when the
phase is divided into flexible periods, usually identified as
sprints; while itself the triad is a classic waterfall: a
contract is prepared in the Pre-game phase, only after that
the "Game" implementation phase takes place, only after
the end of which the contract is closed in the Post-game
phase) - in the case of the studied projects, it is possible to
determine as flexible in advance the phases of
implementation and testing, while the overall project life
cycle model will be waterfall; therefore, in this way, a
hybrid approach to the formation of a model of the life
cycle of development projects in self-managed project-
oriented organizations is implemented;

3) the flexibility of the life cycle model itself,
according to which it (the model) can be improved during
the implementation of project activities by a self-managed
organization; for example, it can be based on the results of
final meetings or, according to the Agile methodology, the
so-called "retrospective of retrospectives".

Finally, since the implementation of infrastructure
restoration projects will take place in the environment of
organizations that will use elements of self-management
or be fully self-managed, it is worth identifying the main
elements of the self-managed approach for use in the
studied projects. In particular, we identify them below.

1. A self-managed organization can either fully carry
out activities based on the principles of self-management,
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or use individual elements of a self-managed approach; in
the latter case, one or more self-managed teams can work
in the organization, the interaction between which can be
carried out on the principles of self-management, and
between them and the management of the organization —
on the principles of hierarchical subordination.

2. Decision-making in a self-managed team is
collegial.

3. There is no formal team leader role. The role of
situational moderator can be used when, during meetings
or discussions, the most competent team member on the
issue under consideration, by mutual agreement, assumes
the role of moderator of the discussion.

4. Responsibility for the performance of tasks and
the very formulation of tasks occurs through the
manifestation of one's own initiative by team members;
the same applies to tasks related to the development and
improvement of team management models and methods
(that is, not only project tasks as such, but also
development tasks).

a)

5. Models and methods of motivating team members
can be determined (initiated) by the team members
themselves, which is agreed upon (with the achievement
of consensus) at joint operational or project meetings.

6. When managing a self-managed team, models and
methods of holacracy and appropriate management are
used.

7. A self-managed team independently identifies
missing competencies, and then forms a corresponding
request and expands the team either through the selection
of the necessary performers, or through training
(increasing the competence) of existing team members.

Thus, based on the results of the study of the
environment of the investigated projects, we will propose
two models:

- a-model of management of development projects of
self-managed organizations in a syncretic context (Fig. 1);

- B-model of management of development projects of
self-managed organizations in a syncretic context (Fig. 2).

Project 1

0)

c Project 2 ~ ‘? BOK \
T G

Project 1

N
Project 2 > I BoK

Project 3

Fig. 1. a-model of management of development projects of self-managed organizations in a syncretic context
a) in the cascade version of the ratio of life cycles of portfolio projects
b) in the parallel version of the ratio of life cycles of portfolio projects

In these models, the life cycle of restoration projects
is decomposed into four phases, denoted as: | -
initialization, R — implementation, T — testing and C —
closure.

The project management methodologies used by the
first, second, and third portfolio project teams (the number
of portfolio projects taken in the example models) are
labeled M1, M2, and M3, respectively. Moreover, in
accordance with the principles of syncretic management,
methodologies M1, M2 and M3 do not mix with each
other. Although if one of the methodologies of one of the
projects is a hybrid (for example, Agile + CMMI), its

elements can be used in the methodology used to manage
another portfolio project. However, this fact does not
negate the integrity of the management methodology for
each project and denies their direct mixing
at the level of the corporate management system of a self-
managed organization that implements a portfolio of
infrastructure restoration projects.

So, let's first describe the a-model of managing
development projects of self-managed organizations in a

syncretic ~ context, then  the  B-model, after
which ~ we  will  define their  distinguishing
features.

Bicnux Hayionanvroeo mexuiunozo yHieepcumemy « XI11».

Cepis: Cmpameziune ynpaeninus, ynpaeninus nopmpensimu, npozpamamu ma npoekmanmu. 2024. Ne 1(8) 11



ISSN 2311-4738 (print), ISSN 2413-3000 (online)

In the proposed a-model (Fig. 1), the selection of the
management methodology for each portfolio project is
carried out by the project team during the initialization
phase. This should be preceded by a discussion and
formalization of the project idea, a formal description of
the project in the form of a charter or other artifact, and
selection of the project team. In self-managed
organizations, unlike traditional hierarchical ones, there is
no appointment (or selection) of the project manager.

The results of the project in the form of artifacts
(models, methods, lessons, best practices) are constantly
transferred to the knowledge base of project activities of
the self-managed organization (BoK - base of knowledge).

In turn, the core of the syncretic methodology (S) is
outside the projects and forms influences on the portfolio
based on the principles of syncretism. At the same time, S

a)

is in constant contact with the knowledge base (which, in
turn, is constantly updated). In addition, S communicates
with projects through their methodologies (M1, M2, M3)
through appropriate interfaces. Thus, S carries out the
following information exchange with portfolio projects:

- receives information on the progress of portfolio
project implementation;

- receives information about project management
models and methods and evaluates their effectiveness;

- carries out, if necessary, correction of each
methodological concept within the framework of the
methodology based on the results of evaluating their
effectiveness; at the same time, the integrity of the
methodologies is not violated, there is no mixing of
methodologies.

Project 1

0)

Project 2 (B

Project 1

Project 2 f BoK \
J

Fig. 2. B -model of management of development projects of self-managed organizations in a syncretic context
a) in the cascade version of the ratio of life cycles of portfolio projects
b) in the parallel version of the ratio of life cycles of portfolio projects

In the proposed B-model of project management of
the development of self-managed organizations in a
syncretic context (Fig. 2), there is a spontaneous
crystallization of the management methodology of each
portfolio project in the implementation phase. Spontaneity
here is due to the self-directed nature of management. The
discussion and use of various methodological concepts at
the initialization phase of the project and at the beginning
of the implementation phase leads to the gradual
formation of best practices and the use of certain
management models and methods. Each element of the
methodology can be contributed by each member of the
self-managed team. At a certain stage of the
implementation phase (it can be assumed that this happens
at the beginning of the phase, but not immediately), the
self-managed team agrees on the project management
methodology that it will use. It can be a mono-
methodology or a hybrid. In such a formulation of the

problem, it may seem that the most likely choice is a
hybrid, but this is not mandatory. In the event that the
team members will represent the same school of project
management (related, for example, to the predominant use
of the PMBOK standard of the American Project
Management Institute, PMI), the choice of the team may
fall on this standard as the basis of the project
management methodology managed by this team.

The knowledge base of project activities (BoK) in a
self-managed organization is filled in the same way, and it
is also a source of data for S — the core of the syncretic
methodology of managing project activities of a self-
managed organization.

However, this core is in the direct process of project
management and exerts not only a methodological, but
also a managerial influence on projects, intervening in the
course of their implementation based on monitoring
results.
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Thus, S within the B-model carries out the following
information exchange with portfolio projects:

- receives information on the progress of portfolio
project implementation;

- receives information about project management
models and methods and evaluates their effectiveness;

- carries out, as necessary, correction of each
methodological concept within the framework of the
methodology based on the results of evaluating their
effectiveness; at the same time, the integrity of the
methodologies is not violated, there is no mixing of
methodologies.

- exerts a managerial influence on portfolio projects
based on the results of processing information about their
implementation and on the basis of comparison with target
indicators;

So, based on the results of research, we will
formulate the common and distinctive features of the a-
model and the 3-model.

The following should be identified as common
features:

1) project portfolio management within the self-
managed organization;

2) use of syncretic methodology;

3) availability and constant updating of the project
activity knowledge base; the knowledge base is used by
the core of the syncretic methodology.

We identify the following as distinguishing features:

1) the choice or spontaneous crystallization of the
project management methodology occurs at different
phases of the life cycle — at the initialization phase for the
a-model and at the implementation phase for the f-model;

2) syncretic methodology is implemented in different
types of management (in accordance with the analogy
with the types of project offices — a project office of
methodological support and a project office of direct
management), in particular, within the limits of the a-
model, methodological support of portfolio projects and
the corresponding correction of project management
methodologies are implemented, while in within the B-
model, the project portfolio management team exerts a
direct influence on the management of each portfolio
project, in addition to methodological support;

3) the predominant model of forming the
management methodology of each project for the a-model
is team selection, while for the p-model it is spontaneous
crystallization.

We will analyze the proposed approach in the
context of comparing a self-managed organization that
uses syncretic management and a traditional hierarchical
organization  that implements classical  project
management. For this comparison, we identify four
vectors of organizational maturity of project-oriented
organizations, namely:

- methodological flexibility,

- organizational flexibility,

- required level of competence of project team
members

- acceptable level of predictability of the project
environment.

The results of the evaluation, which was carried out
by the method of surveying experts, are shown in Fig. 3.
The assessment was conducted among universities
lecturers who participate in real projects. 30 lecturers were
interviewed. The overall assessment was formed as a
weighted one. The weight of experts varied depending on
the scientific degree. The sum of the experts' weight was
equal to 1. The fourth vector of organizational maturity
(acceptable level of predictability of the project
environment) meant the minimum level of predictability at
which the project management system expertly remains
effective.

Based on the results of the evaluation, it is possible
to come to a conclusion regarding the greater
organizational and methodological flexibility of the
proposed approaches compared to the traditional ones and
a lower threshold for the unpredictability of the
environment at which the management model remains
effective. At the same time, the requirements for project
team members remain equally high. A somewhat greater
importance of the requirements for the competence of
team members implementing syncretic management is
determined by the necessary expansion of their knowledge
regarding the models and methods of syncretic
management itself.

We will offer a set description of the a-model and -
model in the form of a complex model of management of
development projects of self-managed organizations in a
syncretic context (in the form of a formal eight):

Q=<V,50PMILE B> 1)

where V — is the set of values and strategic value
concepts of a self-managed project-oriented organization
(mission, vision, strategy, values);

S — is the set of models and methods of syncretic
methodology;

O - the set of organizational models and methods
used by a self-managed organization (including models
and methods of holistic management based on the use of
the holacracy concept);

P — the set of projects implemented by a self-
managed organization within the portfolio of its projects;

M — the set of methodologies used by projects
belonging to the project portfolio of a self-managed
organization; and each of these methodologies can be both
a mono-methodology and a methodological hybrid (Agile
+ CMMI, Scrumban, etc.);

I — the set of interfaces between the core of the
syncretic methodology and the methodologies of each
project included in the portfolio of projects of the self-
managed organization;

E — the set of IT tools that implement the specified
models within the syncretic methodology; including the
types and functional orientation of such tools, as well as
the possibility of their integration with each other and with
other IT systems of the self-managed organization; an
important requirement for such tools is the requirement
(especially in modern conditions of war and the
aggressor's attempts to carry out large-scale IT attacks) to
ensure a sufficient level of cyber security and cyber
protection;
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B — the knowledge base of project management,
which in particular includes indicators of project use, best
practices, performance indicators, experience in using

e SELF-MANAGED ORGANIZATION

models and methods, adjusted models and methods, KPI
(Key Performance Indicator), KSI (Key Success Indicator)
models with history and dynamics their changes, etc.

HIERARCHICAL ORGANIZATION

Organizational Flexibility

Predictability of the
Environment

10
Methodological Flexibility

9
Staff Competence

Fig. 3. Comparative analysis of organizational approaches to managing project-oriented organizations

We will conduct a SWOT analysis of the proposed
models (a-models and B-models of development project
management using syncretic methodology) for use by self-
managed organizations in portfolios of infrastructure
restoration projects. Let's highlight their strengths,
weaknesses, opportunities arising from their application,
and threats that may arise.

Strengths.

St-1. A syncretic approach, within which the use of a
and B models is proposed, which preserves the
methodological integrity of the management system of
each project. This allows project teams (especially if they
represent different management cultures, possibly
different countries of origin) to further work and improve
familiar methodological concepts, as well as models,
methods and tools associated with them.

St-2. The multiplicity of models (o and ) and
variations in the use of models (cascade version, parallel
version), which simplifies the selection of a management
model for adaptation (tailoring) to the conditions of a
specific project-oriented organization.

St-3. Using the knowledge base of project-oriented
activities and ensuring the constant and updated
connection of the knowledge base with the core of the
syncretic methodology of managing the project portfolio
of the self-managed organization. Which creates the basis
for improvement, adaptation, constant updating and
constant improvement of the level of technological
maturity of a self-managed organization in the field of
project, program and project portfolio management.

Weaknesses.

We-1. Scientific development and formalization of
these models are at the initial stage, which does not
provide a sufficiently complete picture of the possible
nuances and specifics of using the proposed models in
most typical cases that the project portfolio management
system of a self-managed organization may encounter.

We-2. The use of syncretic methodology in practice
takes place in a limited context, which does not provide an
opportunity to determine statistically reliable results of its
practical approbation. This general provision applies in
particular to the o and  models of project management of

the development of self-managed organizations in a
syncretic context.

We-3. Syncretic methodology in general and, in
particular, o and B models of managing development
projects of self-managed organizations in a syncretic
context are difficult to apply. Therefore, their use by
untrained, insufficiently competent teams can cause
difficulties and lead to failure.

Opportunities.

Op-1. Implementation of methodological flexibility,
as a result of which portfolio project teams can choose
their own project management methodology, which will
remain intact throughout the entire life cycle. In addition,
providing feedback to the knowledge base provides an
opportunity to improve each methodology used by the
portfolio projects of the self-managed organization.

Op-2. Organizational flexibility, as a result of which
the choice of methodology can occur at different phases of
the life cycle of projects. In addition, team self-
management opens opportunities for changing team
members, team roles, team member competence, team
responsibility, team management models, and other
organizational settings during project implementation,

which can increase the effectiveness of their
implementation.
Op-3. Constantly increasing the level of

technological maturity of the self-managed organization
(and self-managed teams within the organization) in the
field of project, program and project portfolio
management thanks to the use of syncretic project
management methodology in general and, in particular, o
and P project management models of the development of
self-managed organizations in a syncretic context.
Technological maturity will provide the basis for better
efficiency in the implementation of subsequent projects
and increase the competitiveness of a self-managed
organization in the market of project management
services.

Threats.

Th-1. The threat of non-acceptance or
misunderstanding of syncretic project management
methodology in general and, in particular, a and B project
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management models of the development of self-managed
organizations in a syncretic context. As a result of the
corresponding stereotype, resistance to the
implementation of the methodology in a self-managed
team will increase, which will increase conflict in the
team and cause an unhealthy working atmosphere. This, in
turn, will have a negative impact on the performance
indicators of the self-managed organization's portfolio
projects, and will lead to an increase in the team's efforts
in implementing the specified models and methodology.

Th-2. If used unsuccessfully or unprofessionally, the
effectiveness of the syncretic methodology in general and,
in particular, a and B models of managing development
projects of self-managed organizations in a syncretic
context, may be low. Moreover, it can cause a temporary
decrease in the effectiveness of the project management
system of the self-managed organization as a whole. What
can distract the team from experiments and for a certain
time can close the way to continuous development and
improvement of the project management system in the
organization.

Th-3. Methodological confusion at the level of the
corporate methodology of project management in a self-
managed organization, as a result of which the project
methodologies will be mixed, the integrity of the syncretic
methodology will be violated, which will negatively affect
the progress of the portfolio projects and the achievement
of the planned indicators and results by the portfolio
projects, or will lead to the projects going beyond the
limits established restrictions.

In general, the results of the SWOT analysis show
that the opportunities of the proposed models within the
proposed approach potentially outweigh the threats, and
the strengths potentially outweigh the weaknesses. That is,
in general, it is possible to assert the prospects of research
in the chosen direction.

Therefore, it would be expedient to formalize the
vectors of further research in the chosen direction and
outline their prospects. Below are the main ones among
such vectors.

1) Development of project management methods for
the development of self-managed organizations in a
syncretic context, as well as project management methods
of self-managed organizations in general, taking into
account the use of syncretic methodology in the project
management system. A set of relevant methods of
syncretic methodology should add completeness to the
toolkit of a syncretic approach. Methods can be proposed
for the further development of existing project
management methods, taking into account the specifics of
the studied projects and the context of their
implementation.

2) Research and formalization of syncretic project
management methodology interfaces. It is the interfaces
that make the connection between the methodologies that
manage the projects of the self-managed organization and
the core of the syncretic methodology that are the most
complex element of the mentioned approach. The integrity
and non-contradiction of the syncretic methodology in
general depends on the completeness of their
formalization. The purpose of the interfaces is to ensure

the interpretation of models and methods from the
methodology of each portfolio project in the models and
methods of each other portfolio project. This should be
done at the core level of the corporate project management
methodology of the self-managed organization and should
not cause project methodologies to mix with each other.

3) Development of the wvalue aspect in the
management of development projects of self-managed
organizations, implemented on the basis of syncretic
methodology. A set of values and strategic value concepts
of a self-managed project-oriented organization (mission,
vision, strategy, values) must be formalized and detailed.
Interrelationships between the concepts of value
management in the context of syncretic methodology and
proposed models and methods of value management in the
context of the researched type of projects should be
determined.

4) Formalization of KPI (Key Performance
Indicator) models and KSI (Key Success Indicator)
models for projects of self-managed organizations
implemented according to syncretic methodology. It is
important that the specified models (or processes for
processing the results of calculation of the specified
models) provide for the possibility of accumulating
historical data of these indicators and monitoring the
dynamics of their changes, including the analysis of the
factors of such changes. This will provide not only a
current assessment of the effectiveness of project
activities, but also provide the possibility of proactively
influencing such effectiveness.

5) Formalization of models and methods of
formation and development of the knowledge base of
project activities of a self-managed organization that
performs syncretic management. In particular, the analysis
of the possible uses for the specified knowledge base of
neural network models and methods, artificial
intelligence, Big Data theory, Data Mining methods, etc.
The use of the specified models and methods will allow
(under the condition of adequate support by relevant
modern IT tools) to create an up-to-date and constantly
updated and modernized, effective information system
supporting the functioning of the syncretic project
management system (programs and project portfolios) in
self-managed organizations.

Conclusions. There is a growing need for new
methodological approaches to the management of
complex modern projects and their aggregates in the
conditions of the increasing turbulence of the project
environment and the greater dominance of the BANI
world (Brittle, Anxious, Nonlinear, Incomprehensible).
The war in Ukraine, caused by the aggression of the
russian federation, has already caused and continues to
cause more and more destruction. Infrastructure
restoration projects are relevant, for the implementation of
which, in particular, due to insufficient budget funds,
experienced foreign partners are and will continue to be
involved. The scale of infrastructure restoration projects
determines the possibility of multiple participation in each
of these projects. Different participants with different
management cultures, with different tested (within their
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experience) methodologies, should be able to effectively
cooperate in restoration projects to achieve their greater
efficiency.

The syncretic project management methodology is
aimed at fulfilling such tasks. One of the characteristic
features of the syncretic methodology is the provision of
the ability to manage different parts of the project (or
different projects in the project portfolio) using different
methodologies. In this way, each of the many participants
in infrastructure restoration projects can use their
methodological developments without changing the usual
established practice of developing their efficiency.

Today, one of the typical models developing and
improving in the organizational context of project and
program management is the self-management of project
teams and self-managed project-oriented organizations.
This aspect should be taken into account when creating
modern  methodologies for the management of
infrastructure restoration projects in Ukraine.

In this article, the authors formulated a
methodological approach of syncretic management to the
implementation of infrastructure restoration projects and
proposed management models for development projects of
self-managed organizations in a syncretic context.

In particular, an analysis of the environment for the
implementation of development projects of self-managed
organizations was carried out, including the characteristics
of the environment of development project management
models, suitable life cycle models of development projects
and the main elements of the self-managed approach for
use in the studied projects. Three characteristics of the life
cycle model for development projects of self-managed
organizations are defined, and a four-phase model is
proposed: initialization, implementation, testing, and
closure. The main elements of the self-directed approach
were identified for use in the studied projects, consisting
of seven such elements.

Two models were also proposed - the a-model and
the B-model of managing development projects of self-
managed organizations in a syncretic context.
Visualization of the specified models, their description
and comparative characteristics were provided.

In the development of this approach, a complex
model of management of development projects of self-
managed organizations was also formalized in a syncretic
context, in the form of a formal eight using set theory.

Next, a SWOT analysis of the proposed models was
carried out, their strengths and weaknesses, opportunities
and threats that may arise as a result of their use were
highlighted. A conclusion was made based on the results
of the SWOT analysis. Vectors of further research in the
chosen direction were formulated.

Qualified implementation of these developments in
the practice of infrastructure restoration projects will
potentially increase the effectiveness of such projects and
portfolios of such projects. This will allow maintaining the
trend of projects to comply with project limitations,
supports a creative atmosphere in project teams, promotes
the improvement of the competence of the members of
such teams, and will increase the probability of success of
projects to restore Ukraine's infrastructure and, we hope,
indirectly, but bring Ukraine's victory closer.
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M. A. TPHHYEHKO, B. IO. MOCKA/IEHKO

KOTI'HETUBHE MOJEJIOBAHHSA JJIS1 CTPATETTYHOI'O AHAJII3Y KOHKYPEHTHOT O
CTATYCY IT-KOMIIAHIT

B po6oTi pO3MISIHYTO eTamy CTPATeridHOro aHaj i3y 3 TOYKH 30py BH3HAYEHHS KOHKYPEHTHOro moTeHuiany IT-koMmmaHii Ta pHHKOBOTO Kiimary.
HaBeneHo miaxijg 100 BH3HAYEHHS CTPATErivyHOI MO3MLII KOMIAHII Ha OCHOBI pe3y/bTaTiB aHali3y BHYTPIIIHBOTO MOTEHIIANy KOMMOaHIil Ta
KOHKYpeHTHOro kiiMary. [loka3aHo, 1o 3rigHo Teopii I. Auncodd mms 00uncIeHHs MOKa3HUKa KOHKYPEHTHOTO CTaTyCy KOMIaHil, sIKHil XapakTepu3ye
i cTpareriyHuii ycmix, Tpeba MPOBECTH aHaIN3 MOXIJIMBOCTEH KOMIaHiI OyTH KOHKYPEHTOCIPOMOXKHOIO Ha DPHHKY. 3alpOIOHOBAHO BH3HAYATH
KOHKYPEHTHI MOX/IMBOCTI KOMIIaHiI K iHTerpanbHui moka3HuK ctpaterivaux KPI - kimrogoBux mokasHukiB AisimbHOCTI IT-koMmmawii. [TpoBeneHo omuc
CHCTEMH KJIIOYOBHX MOKAa3HHKIB €PEKTUBHOCTI, KA BUKOPUCTOBYEThCs IT-KOMIIaHi€ro 1Uist aHami3y pe3yJibTatiB ii AisUIbHOCTI 32 acreKTaMu: (hiHAHCH,
KIIieHTH, Oi3HEec-TIpolecH Ta mepcoHan. OOIPyHTOBaHO HEOOXiJHICTh HMPOBEJECHHS (DAKTOPHOTO aHAJi3y IHTErpaJbHOTO IOKA3HHKA KOHKYPEHTHHX
MOSKJIMBOCTEIl KOMIAHIT JUIsl BU3HAYEHHSI CTPATETiil PO3BUTKY aCIeKTiB ii AiSUIEHOCTI. JIJIs [BOTO 3aIpONOHOBAHO ITO0Y/IyBaTH KOIHITHBHY MOJEIH 3
ypaxyBaHHSIM CTpaTeriyHoro OaveHHs po3BUTKy IT-kommanii Ha ruiaHoBoMy mepioni. OnucaHa KOHLENTyajlbHa OCHOBA KOTHITUBHOI MOJENI i
BU3HAUCHHsI CTPATErii PO3BHUTKY, LI0 BCTAHOBIIIOE MOCIIJOBHICTh CTpATEriYHUX KPOKIB, sKi 3abe3nevaTs mepexia 3 norouHoro crady IT-kommanii g0
1in60Boro. OGIPYHTOBAHO, 10 MPOBEACHHS TAKOTO MOJIEIIOBAHHS J03BOJIUTH BU3HAYNTH IIEPEIyMOBH JUIsl CTBOPEHHS Ta ITiJTPHMAHHS BiAIIOBIIHOTO
piBHS pHHKOBOI mepeBarn kommadil. le Takox NO3BOJIMTH OLIHUTH EJIEMEHTH CTPATEriYHOro MOTEHLIady KOMIIaHii, HaNMpHUKIazd, 3abe3nedyeHicTh
pecypcamu s peajizallii cTparteriii pO3BUTKY, aIeKBATHICT OOpaHOi cTparerii 30BHILIHBOMY CEpPeAOBHILY TOIIO. [100yJ0BaHO KOTHITHBHY KapTy
JUIS BiZOOpaKEHHs Ta BUSIBJICHHS CHIIM NPUYMHHO-HACIIJKOBUX 3B’S3KIB MK acleKTaMH issIbHOCTI Ta crpaTteriynumu KPI, 3HaueHHS SIKHX
XapaKTepU3yIOTh JOCSDKHICTD MeTH po3BUTKY IT-kommawnii. OOIpyHTOBAaHO BHKOPHCTAHHS HEYITKOrO KOTHITHBHOTO MOJEIIOBAaHHS SIK 3aco0y
JIOCITIDKEHHST CIabOCTPYKTYPOBAHHX CHCTEM, Yy TOMY YHCII SIK IHCTPYMEHTY CTpateriyHoro axaimizy misuibHocTi IT-kommawnii. ChopmoBaHO 3amady
HEYiTKOr0 KOTHITHBHOT'O MOJICITIOBAHHS [UIsl BUSIBIICHHSI CTYIICHIB BIUIUBY acCIleKTiB AisUIbHOCTI Ha 3Ha4YeHHs KPL.

Kai04oBi cs10Ba: cTpaTerivHuil aHami3, MOKa3HUK e()eKTHBHOCTI, KOHKYPEHTHHUI CTAaTyC, MOJEIIOBAHHSI, IHTErpaabHI MOKA3HHK, KOTHITHBHA
KapTa, eKCIIePTHI 3HaHHsI, HEYiTKa MOJIEIIb, areHTHE MOJICITIOBAHHSI.

M. GRINCHENKO, V. MOSKALENKO

COGNITIVE MODELING FOR STRATEGIC ANALYSIS OF THE COMPETITIVE IT COMPANY
STATUS

The stages of strategic analysis from the point of view of determining the competitive potential of the IT company and the market climate are
considered. An approach to determining the company's strategic position based on the results of the analysis of the company's internal potential and
competitive climate is given. It is shown that according to the theory of I. Ansoff, to calculate the indicator of the company's competitive status, which
characterizes its strategic success, it is necessary to conduct an analysis of the company's opportunities to be competitive on the market. It is proposed
to determine the company's competitive capabilities as an integral indicator of strategic KPIs - key indicators of the IT company's activity. A
description of the system of key performance indicators, which is used by an IT company to analyze the results of its activities according to aspects:
finances, customers, business processes and personnel, is described. The need to conduct a factor analysis of the integral indicator of the company's
competitive capabilities to determine strategies for the development of aspects of its activity is substantiated. For this purpose, it is proposed to build a
cognitive model considering the strategic vision of the development of the IT company during the planned period. The conceptual basis of the
cognitive model for determining the development strategy, which establishes a sequence of strategic steps that will ensure the transition from the
current state of the IT company to the target one, is described. It is substantiated that carrying out such modeling will allow to determine the
prerequisites for creating and maintaining the appropriate level of the company's market advantage. It will also make it possible to assess the elements
of the company's strategic potential, for example, the provision of resources for the implementation of development strategies, the adequacy of the
chosen strategy to the external environment, etc. A cognitive map was built to display and identify the strength of cause-and-effect relationships
between aspects of activity and strategic KPIs, the values of which characterize the achievement of the IT company's development goal. The use of
fuzzy cognitive modeling as a means of researching weakly structured systems, including as a tool for strategic analysis of the IT company's activities,
is substantiated. The task of fuzzy cognitive modeling was formed to identify the degrees of influence of aspects of activity on the value of the CRI.

Keywords: strategic analysis, performance indicator, competitive status, modeling, integral indicator, cognitive map, expert knowledge, fuzzy
model, agent modeling.

Beryn. Jos CTpaTeriyHoro YIpaBiHHS  PO3B’sI3aHHS THIIUX 3az1a4d yIpaBJiHHS. Sx
IT-komIaHi€r0 € HeOOXiMHICTh MOIIYKY HOBHX METOMIB 1  MDKAMUCIMIUIIHAPHUHA MiAXIA [0 JOCHIIKCHHS PI3HHX
Mojeneid. Ile OOyMOBIIEHO CTaTWYHICTIO OUIBIIOCTI  acHekTiB  (YHKUIOHYBaHHS  CKIaJHHX  COLI&JbHO-

HasIBHUX MIAXOMIB CTPATETIYHOTO aHali3y, 3aCHOBaHUX Ha
eKCIIEPTHUX 3HAHHSX, SKi HE MEPEeBOJITh X y IUIOMINHY
KiJIbKICHUX ~ po3paxyHkiB. OpjHak 3apa3  ocoOimBoi
Ba)XJIMBOCTI Ha0yBa€ BpaxyBaHHS JUHAMIKH PO3BUTKY SIK
30BHIIHBOTO, Tak W  BHYTPIIIHBOTO  CEPEAOBHIIA
kommanii. lle TOBMHHO aHami3yBaTHCS B  MeXax
MO/IEITIFOBaHHS MTPOIIECIB CTpATETiuHOro ynpasiiHHs. [Ipu
bOMY  ©KCHEepPTHHH  xapakrep  iH(popmamii, 1m0
30MpaeThes, T'pa€ BH3HAYANBHY pONb IpH (OpMyBaHHI
iHpOpManifHOT MOJIENi AT CTPATETiYHOTO aHATI3Y.
KorniTusHe MO/ICITIOBAaHHSI € omHMM 3
MEPCIEKTUBHUX 1HCTPYMEHTIB CTPATETiYHOTO aHaii3y Ta

€KOHOMIYHUX CHCTEM BIiH BKJIIOYaE 3aco0u 00pOOKHU
eKCIEepPTHUX 3HaHb 3a JONOMOTOI0 KOTHITMBHOI KapTH i
MaTeMaTWYHUH amapar Juis BUpIMIEHHS MpoOieMu
JUHAMIYHOTO  aHaJi3y  CHTyalil, BHKOPHCTOBYIOUH
IMITyJICHY MOJIEJIb.

[laHa cTaTTsl IpUCBSYEHa JIOCHTIPKCHHIO MOXKIMBOCTI
BUKOPHCTAaHHS KOTHITHBHOTO MO/ICTTFOBaHHS y
CTpaTerivHOMy aHaji3i, MOXIJMBOCTI HOTro 3acTOCYBaHHS
IO BH3HAYCHHS BIUIMBY 3OBHIIIHIX Ta BHYTPINIHIX
(bakTopiB Ha pe3yabTaTH HismbHOCTI [T-KoMmaHii y Tomy
YHcyi Ha 11 KOHKYPEeHTHHH CTaTyc.

© M. A. I'punuenko, B. FO. Mockanenko, 2024
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AHaJi3 pocaimkeHb Ta myOaikamiii. Y cyuyacHuHX

yMOBax (yHKITIOHYBaHHS IT-xommanii nepen
KepiBHUKaMH  CTOiTh  3afaya  BHOOpPY  METOIIB
CTpaTeriYHOTO0  aHamizy abo BH3HAYCHHS  B3araii

OUIBHOCTI Horo mpoBexeHH: [1].

Crpareriyamii aHalli3 MPOBOIATH y II'STh CTAIIiB.
[Mepui nBa eranu — BHUSBIEHHS Micil Ta METH, HACTYIHI
TPU — MOCTIKCHHS CepeIOBHIA KOMIaHii. Y pe3ynbTati
NPOBEJICHHSI TPETHOTO €Tally — aHajli3y BHYTPILIHBOTO
CepelloBUINA,  BHMBOJIUTHCS  OI[HKA  CTPATETri4HOTrO
MOTEHLIaly B paMKaX I[OCTaBJICHOI METH, BH3HAYalOTHCS
PECYPCHI MOXIMBOCTI KOMIaHii, Yy TOMYy 9YHCIi SKIiCTh
pecypciB, TaKOX aHANI3YEThCS MOOCTAaTHICTH HASBHHUX
pecypciB Ui peamizamii Oi3HEC-TIPOIECiB Ta IIPOEKTIB
IT-xommanii [2]. [Ticas 3aKiHICHHS aHaIizy
BHYTPIIIHBOTO CEPENOBHINA BHUSBISAIOTECA CHIIBHI Ta
ciabki cTopoHH KoMmaHii. CHIIBHI CTOPOHH — I MOXIIUBI
kiaro4yoBi  akropu ycmixy. Ha uerBepromy  erami
MPOBOJINTHCS aHaNi3 30BHIIIHBOTO CEPEIOBHIINA KOMITaHIT
CTOCOBHO JIOCSDKHOCTI CTpaTeriyHoOl METH Ta MPOIYKTOBUX
Oi3Hec-TpoLeCiB, IO JO3BOJISIE OLIHUTH CTpaTeriuHHNA
KkiaiMaT abo cTpaTeriyHi yMOBH, IO CTBOPIOIOTHCS
30BHILIHIM CepeJoBUIEM. B pe3ynbraTi  OLIHYIOTHCS
MOJKJIMBOCTI Ta 3arpo3u [3].

I[I’sTii etanm mossirae y CHCTEMHOMY IOCHIIDKCHHI
moteHIiany IT-koMmaHii Ta KOHKYPEHTHOTO KIIIMATYy.
ToOTO OmiHy€EThCA CTpaTeriyHa MO3UIiS MiAIPHEMCTBA Y
IBOBUMIpHOMY TmpocTopi [4]. 3a TOpH30HTaIBHOIO
KOOPJHMHATOIO BiIKJIAIA€THCS 3HAYCHHS TOKa3HHKA, SIKHH
XapakTepu3ye BHYTpIlIHIA moTteHmian kommawnii (Internal
Potential, IP), 3a BepTHKaIbHOWO — MOKa3HUK
NpUBaOIMBOCTI yMOB 30BHILIHBOTO CEpEJOBHIIA —
koukypentHuii kimimar (Competitive Climate, CC) [5].
Toni, 3HaYeHHs cTpareriuynoi moswmiii (Strategic Position,
SP) MoxxHa BU3HauuTH K A0OyTOK moteHmiamy (IP) ta
krimaty (CC):

SP=1IP*CC. 1))

AJe cTpaTeridyHa MO3HIIs MiAIPHEMCTBA — I JIUIIIE
cTaTnYHUN BUMip. BrumHyTH Ha 3Ha4YeHHs SP MoXHa Ha
piBHI KOMIaHIi JUIIE 3aBOSKHA CTPATETIYHIH aKTHBHOCTI
KepiBHUIITBA, (paxiBIliB Ta BCAOTO MEPCOHAIY.

OTmxe, cTpaTeriyHuil ycmix KOMIaHIi K pe3yJbTaT
peamizaiiii CcTpaTteriyHoi CHJIM YacTO BU3HAYAETHCS
rapameTpoM, sIKMi Ha3UBAIOTh KOHKYPEHTHOIO IIEPEBarok0
(Competitive advantage, CA). CA o0OYHCIIOETBCS SIK
no0yTok crpareriunoi nosuuii (SP) Ha cTpareriuny
aKTHBHICTB (SA):

CA = SP *SA. )

Y 1. Ancodda g BenMuMHA  HA3MBAETHCS
«KOHKYPEHTHHUM CTaTyCOM KOMIIaHii» Ta OOUYHCIIOETHCS
SK JOOYTOK pIiBHS CTpaTeriyHUX KalliTaJOBKJIAAEHb,
CTpaTeriyHoro HopMmatuBy (IO CyTi, SKOCTI cTparerii),
HOPMATHBY MOXIMBOCTEH (MOOLTI30BAHOTO AKTHBHICTIO

KepiBHHIITBA moOTeHIiany kommanii) [5]. 1. Ancodd
3alpOINOHYBaB TaK  PO3PaxXOBYBaTH  KOHKYPEHTHUI
cTaryc:

CA= ((|f—|k) / (|0—|k)) *(s,18,)*(c, 1 C,) -

ne |, — piBeHp cTpaTerivHMX KamiTaJOBKJIaACHb

KOMIIaHiT;
|, — xpuTHYHA TOYKa OOCATY KaIiTaJOBKJIAJICHb, 110

3HAXOJATHCS HA MEXI IPUOYTKIB Ta 30UTKIB;

I, — Touka onTHMaJbHUX KaIiTalOBKJIalEHb, MiCIIi

SIKOi 3OUTBIICHHS KamiTaJOBKIAaJEHb TNPU3BOIUTH IO
3HIKCHHS JIOXO/Y;

S;, S, — BigmoBimHO gifoua Ta oONTHMAaIbHA
cTparerisi KOMIaHil;
C,, C, — BianoBigHO HasBHI Ta ONTHUMAJbHI

MOJKJIMIBOCTI KOMIIaHii. AHaJIi3 MOMJIMBOCTEH KOMITaHii
3a3BHYail MPOBOAMTHECS 3a JOMOMOTOIO PI3HHX METOIIB
€KOHOMIYHOTO aHami3y, Hampukian, (yHKIiOHAIBHO-
BapTICHOTO aHaJizy, (inaHcoBOTO aHayizy
IUTATOCIIPOMOKHOCTI KOMIIaHii, aHaJi3y pe3epBiB TOIIO.

Sxmio CA = 1, To KOMITaHis 3MOKe 3a0e3meunTh coobi
BUKJTIOYHO CUITbHUI cTatyc i oyne
KOHKYPEHTOCIIPOMOXXKHOI0.  SIkmo xoya O ojHa i3
cknanoBux CA = 0, KOMIIaHis HE OTpUMAE IPUOYTKY.

3a3Buuail, MPOMOHYIOTHCS TaKi rpajarlii:

0< CA < 0,4 — cnabka mo3uuis;

0,5< CA <0, 7 — cepenHs MO3MIIi;

0,8< CA <1 - cuibHa MO3HUIS.

Kommaniss mae HymsoBe 3HadeHHs CA, komu
KaIliTaJIOBKJIAJICHHS BiJIIOBIAI0Th KPUTHYHIH TOYIIl, KOJIH
BIZICYTHSl CTparerisi Ta HeMa MOXJIMBOCTI Yy KOMIIaHii
3a0e3MneunTH KOHKYPEHTHI epeBart.

[MpoBenenust  (akTopHOro  aHamizy IOKa3HUKA
KOHKypeHTHOro crarycy kommanii CA  Moxe pgatu
iHpopMalilo [OA0 TEBHUX EJIEMEHTIB CTpaTerivHoro

MOTEHIlialy ~ KOMIIaHii, HampUKiam, 3a0e3IeUeHICTh
pecypcaMu  Ans  peamizamii  cTpaTerii  PO3BUTKY,
aJIeKBaTHICTh obpanoi cTpaTerii 30BHIIIHBOMY

CepeJIOBHUIIY TOIIO.
Amnaniz nokaszauka CA 1ae MOXKJIMBICTh BU3HAUYUTH
MepefyMOBH  JJIsI  CTBOPEHHS  Ta  IiITPUMaHHI
BIIMOBIJTHOTO PIiBHS KOHKYPEHTHOI NepeBard KOMIaHii.
[Ilo n03BOJIsIE BUPIMIMTH TOJOBHY NPOOJIEMY SIK OI[HKY
PUHKOBHX YMOB JUJIsi CTBOPEHHS Ta MIATPUMYBaHHS Ha
BUCOKOMY DiBHI KOHKYPEHTOCIIPOMO)KHOCTI KOMITaHii.

Orxe, KOHKYpPEHTHUU craryc KOMITaHii
BU3HAYAETHCS (PAKTOPAMHU YCIIXy 3a TAKUMH OCHOBHHUMH
HalpsMamu:

- CTpaTeriyHi KamiTtajoBkiaaeHHS (y BHUPOOHUYI
MTOTY>KHOCTI, Y TEXHOJIOTI1, B YIPABIiHHS TOIIO);

- e(DeKTUBHICTh PUHKOBHX Ta IHIINX CTPATETIH;

- epeKTUBHICT, ~ TMOTOYHOIO  MOTEHHialy  (3a
OCHOBHHMHU c(pepamMu TisTTBHOCTI KOMIIaHii).

I. Arcodd 3amporoHyBaB MATPHUILIO IS aHATI3Y Ta
CIpsMYyBaHHS Oi3HeC-pillleHb IIiJ] Yac CTBOPEHHS HOBOI
ctpaterii 3poctanHs [5]. Kommanii BHUKOpHCTOBYBaJN e
IHCTpYMEHT TIUTaHyBaHHS I e(eKTHBHOI opraHizarii
MapKEeTHHTOBUX CTpaTeriif, HeoOXiTHWX U1 3pPOCTAaHHS.
EdexTuBHO BNpoBaJUKYIOUM YiTKO BH3HAUEHY CTPATETiIO
Ha Oi3Hec-piBHI, KOMIIaHii MOXYTh 3alHHATH YITKY
TIO3UIIII0 HAa PUHKY, 3QJ[yYUTH KII€HTIB 1 CTUMYJIIOBATH
CTiliKe 3pocTaHHs [6].

Y  nochmimkenHi [7] noBemeHo BIUIMB  Oi3Hec-
CTpareriii Ha TOKpPAIIEHHsI KOHKYPEHTHHUX IepeBar Majiux
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i cepemHix mianpuemctB. [li pe3ynmpTaTH CBigYaTh PO
BOXJIMBICTh  NMPOMYKTUBHOCTI  Ta  iHHOBAmid ISt
MiABUINEHHS KOHKYPEHTHOI mepeBard. EdQeKTHBHICTH
Oi3Hecy Ta iHHOBAIlil TaKOXX € IIOCEPETHUKOM VY 3B’S3KYy
MiX Gi3HEC-CTpaTeTiIMU Ta KOHKYPEHTHIMH TIepeBaraMu.

OTxe, OUIHIOIOYN PHUHKOBY IHHAMIKY, aHATi3YIOUH
BHYTPIIIHI MOJIJIMBOCTI KOMIIaHii Ta Opi€HTAI[l0 Ha
KJIIEHTIB, KEpIBHULITBO MOXXE NpHAMAaTH OOIPYHTOBaHI
pIIICHHS OO0 CTBOPEHHS KOHKYPEHTHHX IIepeBar Ta
IHCTpYMEHTIB 11  e()eKTHBHOTO IOKPHUTTS MHOTped
KJIIE€HTIB LIJTOBOIO CErMEHTy puHKY. IlocTiiHui aHaii3,
MepeTIIsi]] Ta afanTallist CTpaTerii pO3BUTKY € Ba)KIMBUMH
JUI YCIIIIHOTO BIDKWBAaHHSA B Oi3HEC-CEpeNOBHII, IO
MTOCTIHO 3MIHIOETHCSA [6].

TexHomoriss  cuUcTeMHOTo  aHamizy Ha  0asi
IHCTPYMEHTIB KOTHITUBHOTO MOJIEITIOBAHHS, IO J03BOJISE
MPOBOIUTH  aHANI3  PI3HUX  TEHACHIIH  PO3BUTKY
coLiabHO-eKOHOMIYHOI CHCTEMH AJisi BUOOPY BapiaHTiB
CTpaTeriyHUX  pilllcHb, 3aMpoOlOHOBaHAa B 0arathox
po0OTax BITUM3HSIHUX Ta 3aKOPJOHHHUX HAyKOBIIB Ta
MPaKTHKIB cTparerivHoro ynpasiinus [8, 9]. Hampukian,
y poboti [10] moBemeHO MAOIIBHICTP BUKOPUCTAHHS
KOTHITUBHOTO  MOJEIIOBaHHA Wi 4ac  peanisaril
CTpATEeTiYHUX 3MiH y AiSTIBHOCTI KOMITIaHii, IO JO3BOJISIE
TeHepyBaTH Ta MEPEBIPSATH TIMOTE3W MIOAO CYKYITHOCTI
(dakTopiB B3aeMonii AN BIPOBAPKEHHS CTPATETIYHUX
3MiH.

KorniTuBHMIA aHaNi3 BHKOPHCTOBYETHCSA JOBOIII
YCHIIIHO AJIs1 pO3B’SI3aHHS 3a/1a4 YNPaBIiHHSI Y CEKTOpax
eKoHOMikM  Ykpainu. Hampuknan, y crarti  [11]
BUKJIQJICHO 3aCTOCYBaHHS KOTHITUBHOTO MOJIEIIOBAHHS
NpU  yNpaBIiHHI TpoLecaMu aKTHBizalil MyOJIiuHO—
NPUBAaTHOIO  TAapTHEPCTBa B  perioHax  YKpaiHH.
Po3po0iieHO KOTHITUBHY MOJIETb BIUIUBY MHOXHHH
KOHIIENITIB HAa [IbOBHM KoHHeNnTt «lHBecTHmii» Ta
BUSIBIICHO (bakTOpH, SKI CHIPHYMHSIOTH JIFICOHAHC
CHCTEMH Ha OCHOBI CTaTHYHOTO aHaJi3y

KormiTuBHuii  migxim OO0  MOJETIOBAHHI  Ta
YIpaBIiHHA c1ab0oCTPyKTYPOBaHUMH cUCTeMaMH
nepenadavyae po3poOKy (HopMalbHUX METOIIB 1 MOMETCH,
SIKI BKJIIOYAlOTh a00 BPaXxOBYIOTh KOTHITHBHI MOXJIMBOCTI
(pPO3yMiHHSI,  CIIPUHHATTS, TOSICHEHHS  iJei), 110
HiATPUMYIOTh 1HTEJIEKTYaJIbHUH NpOLEC NPU BUPIIICHHI
ymnpaBiiHChKUX 3aBlasb [12]. TIpore mpakTuka mokasye,
IO B CKJIQJHOMY Ta pIi3HOMaHITHOMY CEpElOBHIL, B
SIKOMY TIPAIfOIOTh CYYacHI MiJIPUEMCTBA, CTBOPCHHS
YHIBepCAILHUX IHCTPYMEHTIB € MApHUM 1 HE BUIIPABIOBYE
cebe [13]. MorpiOHa yHipiKOBaHA METOOJOTIS, sKa
JI03BOJISIE OyIyBaTW KOTHITHBHI MOJENI JUIS KOHKPETHHX
KOMIIaHIi Ha BHM3HAUCHMH IEpioJ 4acy 3 ypaxyBaHHIM
cTpareriyHoro OauyeHHsl BJIACHHUKIB 1 MEHEKEPIB IHOTO
i ITPUEMCTBA. Y JIOCITiHKEeHH1 [13] aBTOpHU
CTBEPIUKYIOTh,  LI0  JIOUUIBHO  BUKOPHUCTOBYBATH
EeMIIPUYHUHN TiAXiA, 3aCHOBAaHMWN HA 3HAHHAX. Y paMKax
IBOTO TiAXOMYy KOHIENTyaJlbHa OCHOBAa KOTHITHBHOL
MOJIeJi TIPeACTaBICHa TaK:

P(CM):S°(C) = S¢(Olup, %)

ne P(CM) — moBHi 3HaHHS mpobGiaeMHOi o6iacti
KOTHITHBHOT'O yIIPaBIIiHHS;

s°(C) [MOTOYHUM CTaH aHali30BaHOi Oi3Hec-
cHUTYyarii, 3aJaH01 Ha KOTHITHBHIN KapTi;
SYC) - uinpoBHMIA cTaH aHali30BaHOI Oi3Hec-

cHTYyallil, 3a1aH0T Ha KOTHITHBHIN KapTi;

U(P) — crparerisi ympaBiiHHS, LIO BCTAHOBIIOE
MIOCNIZIOBHICTh CTPATETiYHUX KPOKIB, SIKI 3a0e3MeuyroTh
nepexin 6isnec-cutyanii Bix S°(C) go S¢(C).

Iloeni 3uamus P(CM) mnoBuHHI BimoOpaxaTu
HAKOMMYCHUN TCOPCTUYHUN 1 MPAKTHYHUHA  JTOCBIiJ
mpobnemMHoi obnacTi. OTKe, BUKOPUCTAHHS TaKOi MOJEi
JACTh MOXUTHBICTH [ 13]:

- BHSIBUTH TPOTHPIYYS MK IUIAMH, SIKI CTaBIATH
rieper; co00r0 cy0’eKTH yTIpaBIIiHHS,

- IpoaHaJi3yBaTh e(EeKTHBHOCTI KEepOBaHUX
(haxTOpiB KOTHITUBHOI KapTH Ta iX 3HAUEHHS 3a CTyIICHEM
BILUIMBY Ha BCTAHOBJICHI IIiJIi;

- po3poOWTH Pi3HI BapiaHTH CTpaTerid YIpaBiiHHI
(«cTparerisi caMOpPO3BUTKY» Ta Pi3HI BapiaHTH «cCTparerii
KEpPOBAHOT'O PO3BUTKY»);

- MOJICJIIOBATH JUHAMIKY albTepHATHBHUX CTpaTerii
VIPaBIiHHSA B PIi3HHX CIEHAPIAX PO3BUTKY 30BHIITHHOTO
CepeIOBHINA Ta BUOIp ONTHMAJIBHOI CTPATETI;

- MpoaHaJi3yBaTH CTIHKICTH 0OpaHOI cTpaTerii B
KPUTHYHUX  CHUTYallisiX, BHKIMKAaHHUX  MOXKIHBUMH
3arpo3aMy 30BHILITHBOTO CEPEOBHIIA;

- 37IICHIOBaTH MOHITOPHHT CTpaTerii B mpomeci ii
peaitizarii;

- IIPOBOJUTH PETPOCIIEKTUBHUI aHaIi3 aJIeKBATHOCTI
KOTHITUBHOT KapTH Ta 11 KOPUTYBaHHS.

Heuitki xormituBai kaptu (Fuzzy cognitive maps,
FCM) mupoko 3acTOCOBYIOTHCS JUIsS aHANI3y CKJIaTHHX
NPUYUHHO-HACTIJKOBUX  CHUCTEM 3  TOYKH  30pYy
MO/IEITIOBaHHS, TIPUHHATTS pileHs, aHaizy,
MIPOTHO3YBaHH, Kiacudikarii Tomo. Y mociimkeHHi [14]
PpO3TIIAIOThCST 3acTOCyBaHHs Ta TeHneHii FCM y coepi
aHali3y CHCTEMHHUX PH3HKIB.

[Migximz Ha OCHOBI KOTHITUBHOI KapTH IO
KOOpJMHAILil pPO3MOAUIEHNX KOOINEPaTUBHHUX AareHTIiB
HaBeZieHO Yy pociipkeHHi [15]. Hanmaerbcs mOHATTA
HEraTHBHO-IO3UTUBHO-HEMPOHHOT  Jioriku  (negative-
positive-neural, NPN), 3B’s3kie NPN Ta HeiipoHiB
3B’s13aHOT0 TUIy. HeHpoHHI Mepexi 3B’S3aHOTO THILY

BUKOPDHUCTOBYIOTbCS SIK OCHOBa ISl  MOJICJIOBAHHS
KoTHITUBHOI  KaptH. [IpemcraBmeno D-POOL -
apxiTeKTypy Ha OCHOBI KOTHITHBHOI KapTH s
KOOpAWHALI PO3MOAIIEHHX KOONEPATHBHUX AareHTIB.

D-POOL ckmamaetbest 3 HaOOpy pO3MOIINCHUX BY3IIB.
KoxxeH By30m € cHCTEMOIO MeTapiBHI Ha OCHOBI
KOTHITUBHOI ~KapTH B IIO€AHaHHI 3  JIOKAJIBHUM
eKcriepToM/cucTeMor0 6a3u nmanux (abo arenrom). {06
BHPIIIUTH TpOOJeMy, JIOKAIBHHH BY30J CHOYATKY
00’€IHy€ KOTHITHBHI KapTH Bijl BiIMOBIJHUX areHTIB Y
BimHomenHi NPN, ske 30epirac sK HEraTWBHi, TaK i
MO3UTHBHI  TBep/KeHHA. [loTiM  BHBOAATBCA  HOBI
KOTHITUBHI KapTH Ta TEHEPYyIOTbcsA (OKyCH yBaru. 3a
JIONIOMOT 010 (POKYCIB pillIEHHSI TIPONOHYETHCS JIOKAIBHIM
BY3JIOM 1 MepeaeThes 10 BiNaJICHUX CUCTeM. BimmaneHi
CHCTEMH pearyioTh Ha npomnosuuito, i D-POOL nparne no
KOONEPaTUBHOTO a00 KOMIIPOMICHOTO DILIEHHS NUITXOM
Y3TOJDKEHOTO CIIJIKYBAaHHS Ta OOMIHY IEpCIEKTHBAMHU.
Kopucnicte D-POOL  nemoHncTpyerscst Ha  JBOX
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OpUKIagax  HiITPUMKH
PO3MOIIIEHUX TPyIIax.

VY [16] npeacraBieHO HOBHI METOJ aHaJi3y pillleHb
Ha OCHOBI KOTHITHBHOI KapTH, 3aCHOBAaHMA HA HETaTUBHO-
no3utuBHO-HelTpansHiit (NPN) 7o3imi, mpomonHyeTbes
e(eKTHBHUH aJrOpUTM Ul aBTOMAaTHYHOTO BHUKOHAHHS
HETOYHHMX MIpKyBaHb Ha OCHOBI IHTEpBaIiB. AJTOPUTM

NPUUHATTS ~ pillleHb Yy

BUKOHY€ HETOYHI MIPKYBaHHS UUIIXOM MOOYIOBH
3pOCTAIOYOTO JepeBa.
OpgHak, 3arajioM HEBEIUKHI 00CAr  HasSBHHX

nyOmikamid 3 TEeMaTHKHM 3acTOCYBaHHS KOTHITHBHHX
TEXHOJIOTiH y cTpaTeriunomy ympaiiaai [T-kxommaniit
CBIMUUTH TPO HEIAOCTATHIO TIOMHPEHICTh JaHOTO
iHCTpYMeHTapiro ms aHanizy [T-kommanii, mo gae moie
IUIE OOTOBOpEHHS MUTAaHb HOTO peaji3amii y NpaxTHii
3a3HAYEHOTO HaIpPsMY.

Binpmricte koMmmanii, ski HamatoTs IT-mocmyrwy,
BIZICTEXKYIOTh OKpeMi CTpaTeriuHi IOKa3HUKH, 1100
IIEPEKOHATHUCS, IO BOHM PYXAalOThCA y NPABUIBHOMY
HATPSAMKY JJIs TOCSTHEHHS cTpareriuHoi Mmetd. Ha ocHOBI
MOMepeIHIX Cy/DKEHb 3pO0JIEHO BHUCHOBOK, IO A
KOMILUIEKCHOTO TIPOBEICHHS CTPATETIYHOTO aHalizy Tpeba
pO3MIIsIaTH  CUCTEMy TOKa3HHKIB edekruBHocTi [T-
xommanii (Key Performance Indicators, KPI) [17]. L
MMOKAa3HUKK y CBOIM CYKYyHHOCTI HOBHHHI BimoOpa)xatu

KOHKYpPEHTHHH  cTaTyc KommaHil. B  pesynbraTi
HPOBEJICHHS CHCTEMHOTO aHAII3y NIOKa3HUKIB
e(heKTUBHOCTI KepiBHHULITBO 3MOXKeE OTpUMATH

iHpOpMamil0 IMOMO0 NEBHHUX EJIEMEHTIB CTPATETiTHOTO
norenuiany  IT-kommanii.  OTpumani  pesynbraTi
BU3HAYaTh HANpPSIMKH TMOKPAIEHHS PIBHA KOHKYPEHTHOI
nepeBaru [T-xommnaHii, a caMme BUCBITIIATH:

- e()eKTUBHICTh PUHKOBHX Ta IHIIUX CTpATeTii;

- e()eKTUBHICTh IMOTOYHOT'O MOTEHIIIaTy 3a
OCHOBHHMH aCIIeKTaMH [iSUTbHOCTI KOMITaHil.

Merta po6oTu. MeToro po0OOTH € OOIpyHTYBaHHS
BHOOpY IHCTPYMEHTApil0 TPOBEICHHS CTPATETiYHOTO
aHamizy [T-kommaHii K CIa0OCTPYKTYpPOBAaHOI CHCTEMH
JUIsl BU3HAYCHHS 11 KOHKYpEeHTHOTO crarycy. Takuil aHami3

motpebye  y3romkenoi  o0poOku  indopmarii  3a
pesynbraramu misutbHOCTI (KPI).

Buxsian ocnoBHoro Mmarepiaay. IIposeneHi
JIOCHI/DKEHHST  JIOBOJISATH ~ HEOOXIAHICTh  MPOBEICHHS

aHalli3y MOJXJIMBOCTEH KOMIIAHIl, a TaKOX pPO3POOKY
MoJleNiell Ta TEXHOJIOTiH aHaNi3y BIUTMBY 30BHIITHHOTO
CepelOBHIA HA KOHKYPEHTHHH CTAaTyCc KOMIIaHii, SIKHHA
MoXe OyTH TpEICTaBIEHHH SK CHCTEMa KIIOYOBHX
MOKa3HUKIB e()eKTHBHOCTI KOMIIaHii.

c JIEB’SITh [MOKA3HHUKIB, K1
BHKOpUCTOBYIOThCA I'T Kommanismu [18].

1. Koedimient Burpamry (Win Rate, WR). Bixgcortok
MOTEHIIIMHUX KIIIE€HTIB, SKMX KOMaHIa 3 MPOJaXiB MOXe
MIEPETBOPUTH Ha IUIATOCIIPOMOXKHUX KIIEHTIB, 0COOIMBO
Ha HEBEJHMKUX PHHKAX, /1€ MOTEHIIHHUX KIIEHTIB MaJo.
Huspknit piBenp ycmixy y céepi IT-mocmyr moxe
O3Ha4aTH Hee(EeKTHBHY KOMaHAy 3 TMpojaaxiB abo
Hee()eKTHBHI Oi3HEC-TIPOIeCH, a TAKOX IOTaHUil 3B’SI30K
i3 LUILOBOIO aynuTOpi€r0 4M iHmI npodsemu. Kimou no
nokpamieHHs nokasuuka WR - 1ie oTpuMaHHsS 3BOPOTHOTO

HaJacTime

3B’SI3KY BiJl KEPIBHHUKIB YCIIIIHUX 1 HEBIaImMX yroia. Tpeba
3’sICyBaTH, IO CIIOHYKAJIO KJII€HTa IiAMHACATH YTOXy, SK
KOMaHIa 3 TPONaXiB MiJ Yac 3aKPUTTA Yroj 3IIHCHIOE
epexTHBHI [Oii. AHaN3 [OWHAMIKK 3HA4YeHb TaKOTO
MOKa3HHKa JAacTh MOXKJIUBICTH 3pOOUTH BHCHOBKH OO
MONITHKH TPOAAXiB, CTBOPEHHSA IUIAHIB IPOAAXKIB,
HaBYaHHS KOMaHIM 3 TMpPOJAAXiB, a TaKOX pO3POOKH
3aXO0/iB 100 3AJIyYCHHsI Ta yTPUMaHHS KIJIIEHTIB.

2. Cepenniii noxin Ha paxyHok (Average Revenue
Per Account, ARPA) xapakrepusye (iHaHCOBY I[iHHICTbh
KJIFOYOBHX JIJIOBUX BIIHOCHH 3 KIi€HTaMu. BapricTb
3alydeHHs A0 CHIBIpaIll iCHyIOUHX KII€HTIB y IIICTh-CIM
pa3iB HIDKYA, HIK 3aTy9eHHS HOBUX KIi€HTiB. Hampukman,
OyJo MOBEICHO, MO MOKpAIIeHHS YTPUMAaHHS KIIEHTIB Ha
5% wmoxe miaBuUIUTH NpuOyTOK Ha 25-95% [19]. Ane
OKpeMO TpeOa BpaxOBYBaTH BHTpAaTH Ha 3alydeHHS Ta
yTpuMaHHSA KIi€HTiB. [lOKa3HMK BapTOCTi 3aydeHHS
onroro kmienta (Customer Acquisition Cost, CAC) 3a
JOCITIIKYBaHUH Nepio]] pO3paxoBY€eThCs TaK:

CAC = (BuTparu Ha IpoAaxi Ta MapKETHHT 3a 1epioy) /
(BaraspHa KLIBKICTD 3a/Iy9€HHX KJIIEHTIB 32 Iepios).

JoBeneno, 1m0 icHye OUIBIIMH  MOTEHMia
30UIBIICHHS] YaCTKU JIOXOJY KOMIaHil Ta peHTabebHOCTI
imBectumiii  (return on investment, ROI) 3a HasBHOCTI
ynpaBiiHHA 0a30r0 KiieHTiB. CTaTHCTHYHI JaHi IIOJ0
KJII€HTIB KOMMaHil MiIKPECTIOITh IIHHICTH
YAOCKOHAJIEHHS CTpaTerii yHpaBliHHA aKayHTaMH CBOiX
KJIIEHTIB, a TaKOX HEOOXIIHICTH BIACTEXEHHSI I[HOIO
BaxxmBoro KPI.

3. Cepenns Bapricte yromu (Average Deal Value,
ADV) — KIIOYOBHMIA TMOKAa3HHWK JUIS BiIAUIIB OpPOJaKiB,
SIKHI TTOKa3y€e CEPEIHIO OLIHKY TOXO/Y BiJl KOXKHOT yroIu.
Komanai 3 mpomaxiB 3 JCSIKUMH KITI€HTAMH MOTPiOHO
0arato KOHTaKTyBaTH, CHUIKyBaTHCS, ajie TXHIA cepenHii
PO3MIp TpaH3aKIlil MEHIITHIA, HIK Y IHIIUX KIiEHTIB. Moxe
OyTH TaK, 0 CepeHIN T0Xia Ha KOHTPAKT BUCOKHH, aJjie €
BHCOKI BUTPATH Ha INPOLEC MiJIHUCAHHS Yro/u, 10 MOXe
HETaTHBHO BIUIMHYTH Ha MapXy KOHTPakTy. MOHITOPHHT
mporo KPl Hamae kepiBHHUTBY iHQOpMamito mpo Imi
MOTEHILi{HI TPOOJIEMH, a TAKOXK CIIOHYKAE MPAIIOBaTH Ha/l
YNPaBIIHCHKUMHI PIMICHHSMH, TaKUMHU SIK BIIPOBAJUKECHHS
ABTOMATH30BaHUX IHCTPYMEHTIB ILIHOYTBOPEHHS Ta
BapiaHTIB 3aMOBJICHHS, 3HIKEHHS BHUTPAT BIAJIUIOM
NpoJaXIB Ta IHIMMHU criBpoOiTHUKamu [T-kommnaHii, siki
3aJlisiHi y poOOTI 3 MIATOTOBKU KOHTPAKTY 3 KJII€HTAMH.

4. Ilomicsurmit morounmit  moxix  (Monthly
Recurring Revenue, MRR) € omHuM i3 BaXJIHBHX
(iHAHCOBUX IOKa3HMKIB, KW BHKOPUCTOBYETHCS JUIS
BUMIpIOBaHHS «3J0pOB’s» Oi3HeCy, 3aCHOBAaHOTO Ha
nepenmari [20]. IuBectopm, ¢iHaHCOBI yCTaHOBHM Ta
MapTHEpH 3a3BUYail aHaNi3yl0Th HOro, 100 OIIHUTH
MOTEHLIHI MOKJIMBOCTI 31MMUTTA Ta nornuHaHasg (Mergers
and Acquisitions - M&A) a6o KpeauTyBaHHs IisUIBHOCTI
komranii. PospaxoByerhcs meit KPPl Tak: momaBaHHS
MIOMICSYHUX IUIATEXKIB 32 KOXXHHMM KIIEHTOM, a TOTIM
BUpPaxXyBaHHS CyMH IPOJAXy anapaTHOTO 3a0e3redeHHs
Ta omHOpa3oBux (a0  TMEpiOAWYHHMX  IUIATEXIB).
30iIpMIeHAS MPOAAXKIB MPOQECIiHHUX MOCIYr Ta IHIINX
peryJsipHAX  IUIaTeXiB MOXXE 3HAYHO  ITJBHIIUTH
sgaueHdss MRR. Biacre)xeHHsS IpOro IOKa3HUKAa Hauac
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YiTKe ySBJICHHS TPO 3pOCTaHHS a00 CKOpOUYeHHS Oi3HEeCy
IT-xommanii. 3a momomororo mokasunka MRR MoxHa
omiHATH  (iHaHCOBUH cTaH Oyzapb-akoro  Oi3Hecy,
BHU3HAYHTH HATIPSAMKH IiSUTBHOCTI, SKi Tpeba MOKPAIUTH,
Ta crnporao3dyBatu MaiOyTHi moxomum. MRR Bimcrtexye
KUTBKICTh HOBHX Ta ICHYIOUMX KII€HTIB, SIKi OHOBIIOIOTH
cBoi uanu podortu 3 IT-komnaHielo abo 3HMXKYIOTH, ab0
30MparoThCSl NPUMUHUTH CTOCYHKH 3 IT-kommawiero.
Ockinekr MRR € BaXnMBUM MOKA3HHKOM ISl KOMITAHIMH,
IO MpaIoTh 3a NepelIiaTol, TO e IOKa3HHK
PEKOMEHIOBAaHO BUKOPUCTOBYBATH [UIsl KOMIaHIA Saas. Y
poboti [21] BuAinAOTP 3 TOJOBHI NPHUYUHH, UYOMY
nokasHuk MRR 1t kommaniit SaaS € Baxxiusi:

1) momomarae BinmcTexxyBatu mpuOyTKu. CepenHiit
MRR € xm09OBHM TIOKa3HUKOM IS TEPEAINIATHOTO
0i3Hecy, OCKITBKM BiH BHMIpPIOE 3pOCTaHHA Oi3HeCy.
Binctexxerns MRR, a Takox pi4HOTO pEryisIpHOTO
JI0XOJly KOMIIaHii 1a€ 3MOTY Kpallie 3p03yMITH «370POB’s»
Ta ycmix 0i3Hecy SaaS;

2) Haja€ MOXKJIMBICTh 3pPO3YMITH PiBEHb CTIHKOCTI
Oi3Hecy. Jlyke BaXJIMBO 3HAaTH, YU 3MOXe Oi3Hec
BUTPUMAaTH YyAap pUHKY (30UIbIIEHHS KOHKYPEHTHOL
00poThOM Ha PHUHKY, CIaJaHHs MOMUTY Toulo). Ha ocHOBI
MICSYHOTO YHCTOTO PETYJIAPHOTO JOXOAY, OTPUMAHOTO
Bil TeEpeAIUIATHUKIB MOCTyr SaaS Ta 3aJeXHO Bif
pe3ynmpTariB  3arambHoro 3HaueHHs MRR, wmoxHa
BHpIITyBaTH, YX 3MOXe SaaS-0i3HeC MepeKUTH BTpaTy
JOXOJy 4Yepe3 HEMOJKIIMBICTh YKIACTH MOTECHUIHHY yroxy
3 TUM YU iHIIAM KITI€HTOM- INEPeIIUIATHUKOM HOCIYT
Saas;

3) MRR € cuipHHI {HCTPYMEHTOM MPOTHO3YBaHHS
HamNpsIMKIB JisUIBHOCTI KOMIaHii. Marouu 4iTke ysiBIeHHS
npo cepennii MRR, moxHa mnepexbauntu MaiiOyTHI
rpouIoBi MOTOKKM. MoO)KHa BH3HAYUTUCS 3 MalOyTHIMH
IHBECTHI[IIMH Ta TMOCTaBUTH JOCSDKHI LTI PO3BHUTKY
IT-6i3Hecy.

5. IlpuOyToK 1O ONOAATKYBaHHS Ta aMOPTH3ALil
(Earnings Before Income Tax and Amortization, EBITA) —
e (iHaHCOBMI MOKa3HHK, SIKMH BHKOPHCTOBYETHCS IS
OIIIHKH ONepaIlifHOl JisUTBHOCTI KOMITaHIl HUITXOM
BUKJIIOYCHHSI TIEBHUX HEOIepaliiHUX BUTPAT, TaKHX SIK
BIJICOTKH, TTOJAaTKU Ta aMOpTH3allis, 3 ii npudyTky. Lle nae
OUIbLI YiTKE YSBJIEHHS IPO OCHOBHY HPUOYTKOBICTH
KOMIIaHii,  TIOJIETHIYIOYM  TOPIBHAHHS  (DIHAHCOBUX
MOKa3HUKIB pi3HUX mignpueMcts [22]. Llelt nokasHuk €
OJIHMM 13 HaMBaXKJIMBILIMX MMOKa3HUKIB NPUOYTKOBOCTI, Ha
KUl 3BEpPTAIOTh YBary iHBECTOPH, OLIHIOIOYM BapTiCTh
0i3Hecy, 0cOOIHMBO KOJNH TOPIBHIOIOTH KOMITAHIT B OJHIH

ramysi. Lleit KPI no3Bosisie BiacHMKaM Ta Oi3Hec-
nmapTHepaM  aJeKBaTHO Ta  IIBHJKO  OLHIOBaTH
epexktuBHicTh  AisbHOCTI  IT-KoMmMmaHii  mporsrom
TpuBajioro nepioxy [23].

6. PenrabenpHiCTh KOHTPAKTY (Contract

Profitability, CP). Bincrexenns nporo KPIl nomomarae
kepiBHuKaM IT-0i3Hecy KepyBaTH Ta MiJBHUILYBAaTH
epeKTHBHICT, CBOiX omepamii [24]. 3a maHUMH
koyunHroBoi  kommanii  Taylor  Business  Group
(https://www.taylorbusinessgroup.com/),  yrogum  Tpo
HamauHsa [T-mociyr T1OBHMHHI TeHepyBaTH BaJOBHH
npuOyToK TpHONM3HO y po3Mmipi 65% Big cymnu
KOHTPakTy. [ 0JOBHE — BCTaHOBHTH pEaliCTHYHI

HOPMAaTHBH IOTO TOKa3HWKA, BU3HAYWTH Ta MOCTIHHO
aHamizyBatu (HakTopH, SKi HaWOiIbIIEe BIUIMBAIOTH HA
MapKy KoHTpakTy[18].

7. JloBiuHa abo JOBrOCTPOKOBA BAaPTICTh KITi€HTA
(Client Lifetime Value, CLV) — me npuGyToK OTpUMaHHii
BiJl KIIiEHTa MPOTATOM YCHOTO TEepioxy HOro BiTHOCHH i3
IT-xomnanieto. 3HayeHHS TOKa3HMKa BU3HAYAETHCS SIK
cymMa npHOYTKIB, OTpUMaHHX BiJ KJIi€HTa KOMHaHii 3a
BeCh IepioJy poOOTH 3 HUM IICIs BHPaxyBaHHA 3
OTPUMAHOTO JIOXOAY BiJ KJI€HTa 3arajJbHUX BUTpAT Ha
HOro 3allyd4eHHsl, BUTPAT, MOB’SI3aHUX 3 HAJAHHAM HOMY
IT-mocnyr abo mnpomaxy IT-mpomykry Ta BHUTpaT Ha
o0CITyTOBYBaHHS KITi€HTa, Oepydd JO yBarm 4YacoBY
Bapricte rpomrert [25]. Jns IT-xommanii e mHOKa3HUK,
SKHA JomoMarae ii KepiBHHUITBY OINHHUTH (DiHAHCOBI
MepeBark 3aJydeHHS Ta YTPHUMAaHHS KOXKHOTO KII€HTA.
Po3ymiHHS MOXIIMBOCTI OTPHUMAaHHS IPUOYTKY Bill JOBIHX
BIAHOCHMH 3 NE€BHUM KII€HTOM na03Bojse IT-kommnauii
KOPUIYBaTH CBOi I1HBECTHLIi y peamizaiiio mnporpaM
3aJy4eHHs Ta MiATPUMKHU KII€HTIB. [26].

8. Ieuakicte Bigroky (Churn Rate, CR) — me
MOKA3HUK, SKHH BH3HAYA€ BIACOTOK KIIEHTIB, IO
KOMITaHisl BTpayae 3a MEeBHHUU mepio 4yacy. CTBOPIOOYH
IUTAaHU YTPUMaHHS a00 IIYKar4YH MOTCHIIHI MOKITUBOCTI
3IUTTS Ta TOTVIMHAHHS, KommaHii 3 Hazauesa [T-mocmyr
MOBWHHI  PO3yMITH, HACKiIbKM ix mokasHmkn CR
CHMIBBIJHOCATBCS 3 Taly3eBHUMH CTaHaapramu. lLled
MIOKa3HUK MOJKHA MOETHATH 3 JOBIOCTPOKOBOIO BapTICTIO
cepenHboro obmikooro 3amucy ADV, mo06 momomortu
KOMIIaHii OIIIHUTH CTaH 0i3HeCy Ta BapTiCTh MOTEHIIHHUX
300iB 1IOA0 MiANHMCaHHS KOHTPAKTiB 3 KiieHToM. Llei
NOKa3HUK aHaJl3yeTbCs Ta BPaxOBYETbCSA IiJ dYac
noOy/IOBH KBapTaJbHUX 1 PIUHUX IUIAHIB MPOAAKY.

9. HIBuAKICTh BXOJPKEHHS IOTEHIIHHOrO KIIEHTA
(Inbound Qualified Lead Velocity, IQLV) — 1ie mokasHuK,
SKHA ~ BUMIPIOE  IOMICAYHE  3POCTaHHS  KiJTBKOCTI
KBai(piKOBAaHWX TIOTCHIIMHUX KIEHTIB U1 Oi3HECY.
[Hmumu crmoBamu, 1e 30UTBIIEHHS y BIACOTKaX HOBHX
MOTEHIIIMHUX  KII€HTIB, SKi BUSBILIIOTH CIIPaBXKHIN
iHTEepeC [0 TPOAYKTY UM TIIOCIYyTH, TIOPiBHAHO 3
nonepenHiM  MicsueM. BiH  BHUKOPHCTOBYETBCS — IUIs
PO3YMIHHSI MOJJIMBOCTEH HAamNpsIMKIB MPOJaxiB, TOOTO
BiZICTE)KEHHS IIOTOKIB IOTEHLIMHUX KiieHTiB. Ha #oro
ocHoBi IT-xKoMmaHiss MOXe mepen0aynTH, AKi MOTCHIHHI
KITIEHTH TPUHECYTh KOMIMaHIl HaWOimbMii moxix Ta
HaWiMOBIpHIIlIe CTaHyTh IUIATOCIIPOMOKHUMHU KJTI€EHTAMH.
Heit KPIl Takoxx BUKOPUCTOBYETHCS [UIS TUTAHYBAaHHS
HaliMy TlepcoHaXy Ta  IHBeCTHNIH, TOOTO Ui
MIPOTHO3YBAaHHS TOTO, SIKI JIIOJM Ta IHCTPYMEHTH OYyAyTb
MOTPiOHI AJIS MIATPUMKH iICHYIOUYMX 1 3HaXOJUKEHHS HOBUX
KJII€EHTIB. 3HAHHS  IIOJO  IOTEHIIHHMX  KIIIEHTIB
3abe3meuye OiMbIly BU3HAYEHICTh MHIOJ0 MaHOyTHIX
MPOJIaXKiB, 1 YAM BUIIA IMBUIKICTH 1 00CAT Ii€1 BOPOHKH
MPOAAXyY, THM JIETIIE IPUHMATH PIIeHHS yIpaBIiHCHKIN
KOMaHII IIOA0 TUIAaHyBaHHS HANpSIMKIB Ta 00cATiB
nponaxy IT-nociyr.

Orxe, HaBegaeHi KPI BHUKOPUCTOBYIOTHCS ISt
aHamizy pesynbTaTiB mismibHOCTi IT-kommawii Ta uis
pPO3pOOKH IJIaHIB SK HAa KOPOTKOCTPOKOBHH, TaKk 1 Ha
JIOBIOCTPOKOBHI1 IIepioz.
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Jis BU3HAYeHHS KOHKYPEHTHOTO CTaTyCy KOMIIaHii
3a hopmyroro (3) Tpeba BU3HAUNTH HASIBHI Ta ONITUMAIBHI
moxuuBocti  kommawnii (C f, C 0). IIpononyemo 1
mapaMeTpd BH3HAYaTH HA OCHOBI  IHTETPaJbHOTO
moka3HuKa (Al), AKkwif MOXHa PO3paxyBaTH TakK:

Al =ay - Wr+a, - Arpa+az -Adv+ay, - Mrr+as -
Ebita+ag -Cp+ a; - Clv +
+ag - Cr + aq - Iqlv (5)
ne a;,i= 1,9 — BaroBuii koedimienr i-ro KPI,
BHCTABILIIOTBCS €KCHEPTAMH B 3aJICKHOCTI BiJ BIUIHBY

3HadeHHs BinmoBimHoro KPI Ha mocsrHeHHS cTpaTeridHoi
METH;

Wr, Arpa, Adv, Mrr, Ebita, Cp, Clv, Cr, Iqlv
— HopMmoBani KPI, To6to npuBeneHi 10 BuMipy Bix 0 go 1.
HopmyBanHs wMoxe OyTtm 3niliCHEHO 3a pi3HEMHA
MeTOIaMu [27]. [IpononyeThCs BHKOPHUCTATH
MacimTaOyBaHHS 0 TIEBHOTO ialta3oHy.

OTxe, TPENCTaBICHHS pe3yJbTATIB MiSTIBHOCTI Ha
meBHOMY — mepiomi 3a  Qopmymoro  (5)  Oyme
XapakTepu3yBaTH  HasBHI  MOXIIMBOCTI  KOMIIaHii.
AHani3yloun neil NOKa3HMK MOXKHA BHU3HAYUTH «CJIAO0Ki»
Ta «CWIBHI» CTOPOHHM PI3HHMX acleKTIB IisUIbHOCTI. Y
Tabm. 1 HaBeOeHO AacCMeKTH [iSUTbHOCTI KOMIIaHii,
pe3yJIbTaTh SKUX BIIMBAIOTH Ha 3HAYCHHS CTPATEriYHHX
KPI. AcriexTH AisUTBHOCTI BU3HAYEHI 3TIJJHO 3 CHUCTEMOIO
36anmancoBannx mokasuukis (balanced scorecard, BSC)
[28].

Taomuus 1 — KPI ta actiextn gistnpHoCTi IT- koMmanii

AcCIIeKTH JisTbHOCTI, sIKi moB’si3aHi 3 KPI
Tloxa3zHuku eheKTUBHOCTI dinaHCOBI Kuienrn, Biznec- Iepconan,
pe3ynbTaTH PHMHOK poLecH PO3BUTOK
1. Koedimienr surpamnry (Wr) + + +
2. Cepenniii 1oxin Ha paxyHOK (Arpa) + + + +
3. Cepennst Baprictb yroau (Adv) + +
4. llomicsunuit notoyHui moxia (Mrr) + +
5. IIpubyTOK 10 onoaarKyBaHHs Ta amoptusanii (Ebita) + + + +
6. PentabenbHicth KoHTpakty (Cp) + +
7. JloBiuHa Bapricts kiienra (CIv) + +
8. lIeuakicts BiaToKy (Cr) + +
9. IlIBuaKicTh BXOKEHHS MOTeHII#HOrO KiaienTa (Iglv) + +

Y Mexax CTpaTeridyHoOro aHawizy misimbHOCTI IT-
KoMMaHii Oyno BU3HaueHO ()aKTOPH BIUIUBY y BHIIIAIL
acmekTiB aisibHOCTI Ha ocHOBHI KPI Ta moOymoBano

Cepenniit
moxig Ha
Pax yHOK

pr16yToK 0o
OMoaarKy-

Cepenmn
BapTicTs
yroau

P iHaHCOEI

pesyIbTaTi

Kmient i, puHOK

KOTHITUBHY KapTy - KapTy HPHYMHHO-HACHIAKOBHX
3B's3kiB (puc. 1). Sk Bepmmau rpady mnpencrasneHi KPI
Ta acIeKTH JIsUTbHOCTI.

Iepconan,
POBHTOK

BisHe c-nipouean

Puc. 1. KorniTrBHa KapTa 3 IPIMUMH 3B’SI3KaMH
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Jam B Mexax cTpaTeriyHoro asamizy Tpeba
MpoaHaNi3yBaTH AWHaMiKy nux KPI, a OTiM BH3HAYWTH,
y SIKifl Mipi BOHH BimoOpa’kaloTh pe3yibTaTH IisSUIHOCTI
KOMMaHii 3a TEBHHMH acmekTamu. To0To mpoBecTH
¢dakTopHHi aHami3 iHTerpampHOro mokasHmka (Al). 3a
pe3yipTaTaMi TaKOro aHali3y HeoOXiIHO po3pobiroBaTh
3aX0/M TIOKpPAIleHHS BIUIMBOBUX acIleKTiB B MeXkax
CTpaTeriyHoro IulaHyBaHHS po3BHTKY IT-xommanii. Sk
MOJKHa 0a4MTH 3 puUC.l. pe3yNbTaTH acleKTIiB AiSUIBHOCTI
BifoOpaxaroTses y pisHux KPI. Tomy npornoHyeTbest aai
NPOBECTH HEYIiTKE KOTHITUBHE MOJENIOBAHHSI  JUIS
BHSIBJICHHS CTYICHIB BIUIMBY (PaKTOpiB Ha 3HaueHHA KPL.

Ha mepmomy erami KOTHITHBHOTO MOJICITIOBaHHS
3MIACHEHO IeTepMiHAalil0 HaWBaXKIMBIIIUX 3BOPOTHHX

3BSI3KiB,  BHM3HAYCHHS  IMOJKIPHOCTI Ta  JIATOBHUX
3aJIe)KHOCTEH MK~ 3MiHHMMH.  J{11  BHU3HA4YCHHS
TIPUIHHHO-HACITI TKOBUX 3B'I3KIB 1 JIAarOBUX

XapaKTEePUCTUK MOKHA BUKOPUCTOBYBATH, 30KpEMa, TECTH
I'penmxepa [29], 1m0 103BOJISIOTH MEPEBIPUTH TilOTE3H
po MPUIHMHHO-HACII IKOBY 3aJICKHICTh MiX
MOKa3HUKaMU.

Ha nanomy erari 1ociipkeHHSI IOKY BHIICHI IPsIMI
3B’SI3KM, Aali y pe3yJbTaTi aHalizy Takoi KapTu Tpeda
JoJaTy i 3BOpOTHI 3B 3kU Mixk KPI. TlpuitHaTo BUILIATH
IBa THIIA 3BOPOTHHX 3B'A3KiB: OallaHCYyIO4i 3BOPOTHI
3B's3ku (balancing feedbacks, B); mocwuroroui 3BopoTHi
se'ssku  (reinforcing feedbacks, R). Omunnunnm
3BOPOTHUM 3B'A3KOM € TAaKUl 3BOPOTHUU 3B'A30K, IpH
SIKOMY YacOBHHM JIar MDK 3HA4CHHSAMH BiIIOBITHUX
MOB'I3aHUX ~ XapaKTEPHUCTHK BIINOBIIAE€ OJUHUYHOMY
MOMeHTy 4acy t (ToOTo 30iraeTbcsi 3 KPOKOM MOJIEITLHOTO
qacy).

Ha HacTynHHX eramnax JOCIHiKeHHs Tpeba MpoBEeCTH
mo0Oy/IOBY HEYITKOT KOTHITHBHOI Mojeni. Po3risHemo
3araJbHUH OITHC TaKO1 MOJIEIT.

Heuitka xorniTuBHa Mmonenb (HKM) e HewiTkum
opieHTOBaHMM Tpadom mepmoro poxy. Heditkum
opieaToBauM Tpadom [30, 31] Ha3uBaeThCS mMapa

G=X, D),

ne: X ={x;}, i €I ={1,2,..k} — girka MHOXHHa
BepmuH ((akTopis);

U = {< py(x;, x,)/(x;,x) >} —HediTka MHOXHHA
pebep (ayr), ne (x;, x;) € X?;

Uy (X, xx) — CTyHmiHb HAJIEKHOCTI OPIEHTOBAHOTO
pebpa (x;, X)) HeuiTKiii MHOXHHI OpieHTOBaHUX pebep U.

Iporec TmommpenHss 30ypeHHs 3a rpapom G
BU3HAYAETbCS BHUPa3OM MPH  BIIOMHX MOYATKOBUX

3HaueHHAX X(0) y Bcix BepumMHax Ta IIOYATKOBOMY
BekTopi 30ypenns P(0)

x(n+1) =xm) + 25;11 fijPi(m) + Q;(n),

ne xi(n+1), x;(n) — BenmMYMHM MOKa3HWKA Y
BepmMHI X NpH KpOKax iMiTamii B MOMEHT t =n i
HACTYITHUM 3a HUM t = 1 + 1, n — TaKTH MOJICTIOBAHHSI;

P;(n) — 3MiHa y BEpIIMHI ] HA MOMEHT 4acy ¢t = n,

fij — GyHKIis nepeTBOPEHHs 3B'A3KiB;

Q;(n) — BexTop 30ypeHs.

BrecenHns 30ypeHb MOJENIOE  CIICHApid, IO
BIAMOBIZIa€ HA MHUTaHHSAM HAYKOBOTO TependadeHHs: «A
o OyJie 3 CUCTEMOIO0 B MOMEHT t = 1 + 1, sKiio ...7».

3ayBakumo, mo y wmaremMarnyHuii Mmomemi HKM
PO3IIIAAIOTECS HOHATTS «IUHHUKWY, «KOHLECTITH», a IPH
po3MIIsiAll OpiEHTOBAHOTO rpady — HMOHATTS BepuinHa [32,
33].

Jns aHamizy 3B’S3KiB OyJIeMO BHUKOPHUCTOBYBAaTH
eKcriepTHi  omiHku  (axiBmiB,  sAKi  3aiiMarTbhCA
YIPaBIIHHAM CKJIaJHUMHU cucteMamu. [l oOpoOKH 1ux
OLIHOK TIPOTIOHYETHCS BHKOPUCTATH METOIOH  Teopii
MPUHHATTS pilleHb, Teopii HediTkuX TpadiB i Teopil
iepapxidyHUX OaraTopiBHEBHX CHCTEM, IO PO3LIHPIOE
MOJKJIMBOCTi OOJIIKYy HEBH3HAYEHOCTI Pi3HOI NpHpOIH, B
TOMYy  YHCIHI  pHU3HKYy  JIOACBKOro  (akrtopy -
Cy0’€KTHBHOCTI, HEKOMIIETEHTHOCTI ToIo [32].

[ToOynoBaHy HEYITKy KOTHITHBHY MOZENb MOXXHA
BUKOPHCTOBYBATH Pa3oM 3 areHTHUM MOJICIIOBAHHIM LIS
BU3HAYEHHs MOTOYHOIO CTaHy aclekTiB aissibHocTi IT-
KOMIIaHii, MOXJIMBUX LUISAXIB IX PO3BUTKY Ta YIPaBIiHHS
HUMH Ha CTpaTeriyHoMy nepiomi [34].

BucaoBok. Y  po0oTi  pO3MISIHYTO  eTamu
crpateriynoro aHanizy IT-kommawii. [IpencraBieno omuc
BU3HAYCHHS KOHKYpEeHTHOro crarycy IT-kommaHii Ta
PHHKOBOTO KJIiMaTy. JlOBeIeHO NOLIIBHICTh NPOBEICHHS
aHaJIi3y MOKa3HHWKa KOHKYPEHTHOTO CTAaTyCy KOMIaHil K
IHTETpaJIbHOTO ~ TIOKa3HHKAa  KIFOYOBHX  ITOKa3HHKIB
edpextuBHOoCTI IT-koMmanii. HamaHo omuc KOTHITHBHOT
MOZedi  AJs  BHM3HAUEHHs ~ CTpaTerii  ymnpaBJiHHSA
komnaniero.  [IpoaHanmizoBaHo  cucreMy — KIIOYOBHX
MOKa3HHUKIB €()EeKTUBHOCTI, SIKa BHKOPHUCTOBYETHCS IS
PO3paxyHKy IHTErpaJIbHOTO IIOKa3HMKAa KOHKYPEHTHOT'O
cratycy IT-kommanii. [ToOynoBaHO KOTHITHBHY KapTy, B
sIKi#t BimoOpakeHi 3B's3ku crparerivanx KPI 3 acnexramu
nisutbHOCTI:  (iHAHCH, KIIE€HTH, Oi3HEC-TIpollecH Ta
mepcoHan. Ha ocHOBI aHami3y KOTHITHBHOI KapTd
NPOBOJMTHCS BU3HAYCHHS CTYICHS BIUIMBY pe3yJIbTaTiB
acmektiB  nistbHOCTI IT-KOMMaHii Ha iHTErpanbHUI
NOKa3HUK 11 KOHKYPEHTHOTO CTarycy, a TaKoX BHOIp

HAaWOLIbII  BIUIMBOBUX  aCIEKTIB HAa  JOCSKHICTB
CTpaTeriuHol METH KOMIIaHii.
Y  nojanpliux — JOCHIKEHHSIX SIK  IHCTPYMEHT

CTpaTerivyHoro aHaizy acnekTiB fisuibHocTi [T-koMmnaHii
3alpOIIOHOBAHO HEYITKE KOTHITUBHE MOJICIIOBAHHS, SKE
JIOLMEHO  OyZe NpoOBeCTH  pa3oM 3  arcHTHUM
MOJICITIOBaHHSIM.
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0. O./IUCEHKO, I. B. KOHOHEHKO

CHIEIIU®PIKA TA CKJIAJTHICTH MITPAIII CTOPOHHIX IHCTPYMEHTIB B IT ITIPOEKTAX

BukoHaHuil aHai3 penxeBaHTHOCTI MpoOieMM Mirparii cTOpoHHiX iHCTpyMmeHTiB B IT mpoexrax, KOTpiif IpHTaMaHHI pPeryJSpHICTh Ta HAsBHICTh
BUKJIVKIB A1 PO3POOHUKIB MO0 NPUHHATTA pillleHb. AHAI3 IIOKa3ye, [0 MIrpalis CTOPOHHIX iHCTPYMEHTIB BHMarae BiJ pO3pOOHHKIB He JIHIIE
TEXHIYHHX 3HAaHb T4 HABUYOK, aje i rIMOO0KOro po3yMiHHSI CTPATEriil yIpaBIiHHS MIirpali€io, METOIIB OLIHKH PH3HKIB, Ta 3[aATHOCTI iIHTErpyBaTH HOBI
IHCTpYMEHTH B iCHYIOUi IPOEKTH Oe3 HEraTHBHOTO BIUIMBY Ha poOoumii mporec. Po3risiHyTa Ge3nocepeiHb0 caMa HEOOXiTHICTh Mirpariii cTOpOHHIX
iHCTpYMeHTIB y cdepi IT, ska € BayKIMBUM acIeKTOM JUIS 3a0€3IIeUeHHs aKTyalbHOCTI, €pEeKTUBHOCTI, Ta IHHOBANiIfHOCTI IIPOrpaMHOro 3a0e3MeUeHHs
B yMOBax TEXHOJIONYHOro JaHgmadTy, KUl MBHAKO 3MiHIOEThCs. OCHOBHA yBara MPUILIETBCS OTILILY Cy4acHHX MOCHIZKEHb Ta METOAOJIOTIH,
CIPSMOBAHUX Ha CHPOIICHHS Hpollecy Mirpamii iHCTpyMEHTIB, 3MEHIICHHS BUTpaT Ha PO3POOKY Ta MiATPHMKY, a TAaKOX MiJBHUINCHHS O€3IMeKH
MPOTPaMHOro 3a0e3nedeHHs. Po3riHyTi mpomo3umii OO0 KOMIUIEKCHHX IAXOMIB O YHPABIiHHSA MIrpalisMH, IOIO OXOIUTIOE BHKOPHUCTAHHS
aBTOMATH30BaHHUX CHCTEM IS aHAITI3Y BEIMKHX OOCATIB IaHUX MPO 1CTOPIIO 3MiH y MPOEKTAX, OLIHKY PH3UKIB, Ta e(heKTHBHY KOMYHIKALIiI0 MiXK yciMa
YYacHHKaMH TIPO€KTy. PosrismaeTscst oOIpyHTYBaHHS 3HAYyHNIOCTI Mirpamii CTOPOHHIX IHCTPYMEHTiB it 3a0e3ledeHHS CTaloro pPO3BUTKY
MIPOTPaMHOTO 3a0e3IeUeHHs] B YMOBaX JMHAMIYHOIO TEXHOJOTIYHOTO CepeOBHINA. 3a3HAUCHa HEOOXITHICTh NMOJANBIIHNX MOCHIIKEHb Yy Wil ramysi,
CIPSIMOBAHHX HA PO3POOKY HOBHX IHCTPYMEHTIB I METOAOJOTIH AJIs ONTHMi3auii HpoIecy Mirpalii, 3 METOW MiIBHINEHHS MOPOLYKTHBHOCTI
PO3POOHUKIB 1 3a0€3MEeUeHHS] BHCOKOI SIKOCTI KiHIIEBUX MPOTPAaMHHX NPOAYKTiB. IligKpeciioeTbesl BaXIIMBICTh CHCTEMATHIHOTO Ta KOMIIIEKCHOTO
X0y 1O Mirpamnii CTOpOHHIX iHCTPYMEHTIB, IO 0a3yeThCs HA IeTaIbHOMY aHAIIi31 JaHHX, TIHOOKOMY PO3yMiHHI PH3UKIB, e(DeKTHUBHIH KOMyHIKamil
Ta 3aCTOCYBaHHI CyYaCHUX TEXHOJIOTTYHHUX PIillICHb.

KaiouoBi cioBa: CTOpoHHI 0i0MiOTeKH, CTOPOHHI IHCTPYMEHTH, MIrpalis CTOPOHHIX Oi0IiOTeK, peKOMEHAalis CTOpOHHIX O0i0mioTek,
MYJIBTUMETPUYHHIN PEHTHHT, IPHAHATTS CTOPOHHIX 616i0TeK, BHOIp CTOPOHHIX 0i0TI0TEK.

A. LYSENKO, I. KONONENKO

SPECIFICS AND COMPLEXITY OF THIRD-PARTY LIBRARY MIGRATIONS IN IT-PROJECTS

An analysis has been conducted on the relevance of the problem of migrating third-party tools in IT projects, which is characterized by regularity and
presents challenges for developers in terms of decision-making. The analysis shows that the migration of third-party tools requires developers not only
to have technical knowledge and skills but also a deep understanding of migration management strategies, risk assessment methods, and the ability to
integrate new tools into existing projects without negatively impacting the workflow. The necessity of migrating third-party tools in the IT field, which
is a crucial aspect for ensuring the relevance, efficiency, and innovation of software in a rapidly changing technological landscape, is directly
considered. Main attention is given to the review of modern research and methodologies aimed at simplifying the process of tool migration, reducing
development and support costs, and enhancing software security. Proposals regarding comprehensive approaches to managing migrations are
considered, including the use of automated systems for analyzing large volumes of data about the history of changes in projects, risk assessment, and
effective communication among all project participants. The justification for the significance of migrating third-party tools to ensure the sustainable
development of software in a dynamically changing technological environment is discussed. The need for further research in this field is highlighted,
aimed at developing new tools and methodologies to optimize the migration process, with the goal of enhancing developer productivity and ensuring
the high quality of final software products. The importance of a systematic and comprehensive approach to migrating third-party tools, based on
detailed data analysis, a deep understanding of risks, effective communication, and the application of modern technological solutions, is emphasized.

Keywords: library migration, third-party dependency migration, library recommendation, multi-metric ranking, library adoption, library
selection.

Beryn. CydacHa IT immycTpiss XapakTepu3yeThCsl — 3a0e3MECUCHHS  O€3IeKH

IPOTPAaMHOTO  TIPOAYKTY.

HWIBUAKMMH  TEMIAMH  PO3BUTKY, 110  IOPOMKYE  BH3HAYaIOTHCS MOTEHIIHHI 30HH NOAANBIINX AOCIIIKEHb.
HEOOXimHICT, y Mirpamil CTOPOHHIX IHCTPYMEHTIB,

BKIIFOYAIOYH TeXHOJoril, (peliMBOpKku, O0i0mioTeKH Ta Momupenictb Ta  HeoOXigHicT,  Mirpamiii
APIL. Li iHCTpyMEHTH BiIirpaloTh KJIIOYOBY pOJb Yy  CTOpPOHHiX iHcTpymenTtiB. Ha wuaci cnocrepiraerscs
MiIBUIEHHI eQEeKTUBHOCTI Ta SKOCTI IPOrpaMHOr0  BHCOKAa JIMHAMIKy pO3BUTKY Yy cdepi TEXHOJOTIH,

3a0e3neueHHs, OJHAK MOCTiiHAa MoTpeda B IX OHOBJICHHI
CTaBUTH Iepe] paxiBIIMHU CKIanHi 3aBaaHHS. [IpoGiema
Mirpaimii TiCHO TIOB'si3aHa 3 3a0e3ledeHHSIM Oe3IeKH,
ONTUMI3AI€I0 BUTPAT Ta MiIBUIICHHSIM IMPOIYKTUBHOCTI
po3poOHuKiB.  BinmoBimHo, edeKTHBHE  yNpaBIiHHA
MPOIIECOM MIrparii € KpUTHIHO BaXJIUBUM JIJISI PO3BHUTKY
SIKICHOTO MPOTPaMHOTO 3a0e3IeYeHHS.

Merta crarti. [lpoBemeHHs ormsmy Ta aHaizy
CyJacCHHMX MiJIXOMiB, METOAOJOTIH Ta IHCTPYMEHTIB Yy
KOHTEKCTI Mirpamii CTOPOHHIX iHCTPYMEHTIB y po3pooii
IT mnpoektiB. CTaTTsi BHUCBITIIOE KIIOYOBI AaCTEKTH,
mpoOieMd Ta BUKIWKH, TOB'I3aHI 3 MirpamisiMu K
NpOLIECaMH, a TaKOX Yy3aranbHIoe e(eKTHBHI cTparerii
YOPaBIiHHS MIrpalissMi MO0 ITiBUIICHHS MPOIyKTHB-
HOCTI pO3pOOHHMKIB, ONTHMI3alil BUTPAT HA PO3pOOKy Ta

ocobmuBo B IT iHmycTpii, e OAHIEIO i3 PEIIEBAHTHUX TEM
€ TIOCTiifHI 3MiHM Ta OHOBIICHHS CTOPOHHIX JOMOMIXHHX
iHCTpYMeHTiB po3poOku [13, mo Bke € 3BUYaAHUM
spumeM. Jlo CTOPOHHIX IHCTPYMEHTIB BITHOCSTBHCS
TexHouorii, ¢peiiMBopku, 6ibmiortexkn Ta API, xoTpum
NIPUTaMaHHE PI3HOMAHITTS Ta BHUPIIIEHHS KOHKPETHHX
3aj1a4, BUKOPHCTOBYIOYHM EKCIIEPTHO MepeBipeHi Mifxoau.
Y pocmimxenHsx [1, 2] Harojomyerbcs, IO
BHKOPHCTAHHS CTOPOHHIX IHCTPYMEHTIB 3 TOTOBHUMH MO
BUKOPHUCTaHHA  (QYHKISIMH €  3arajJbHONPUHHATOIO
MIPAKTHKOIO B PO3pOOIi MPOrpaMHOTO 3a0e3MEUCHHS BXKE
TPUBAIMNA dYac, WIO TiJABHILYE SKICTh MPOIYKTY Ta
MPOJYKTHBHICTH po3pobkH [3].

BukopucTaHHS CTOPOHHIX IHCTPYMEHTIB 320X0UYE
JI0 TPAKTHKH IOBTOPHOTO BHMKOPHCTaHHS HPOTPaMHOTO
KOJly Ta JJa€ MOXKJIMBICTh PO3POOHUKAM 30CEPEANTHCH Ha
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po3poOIi PYHKITIOHATBHOCTI MPOTPAMHOTO TPOAYKTY. Y
po6oTi [2] 3a3HAYAETHCS, 1110 BUKOPHCTAHHS IHCTPYMEHTIB
€ TIPAaKTHKOK Ul IPHCKOPEHHS PO3POOKH IPOrpaMHHX
CHCTEM 1, SIK HACNiZIOK, ISl 3HWKEHHS X BaprocTi [4].
[Iporpamui  IHCTpYMEHTH  HAQJalOTh  PO3POOHUKAM
crenianizoBady ()yHKIIIOHAJIBHICTD, SKa € KOPUCHOIO IIiJ
yac  po3poOku  mporpamHOro  3abesmeuenus  [5].
Po3pobHukam He TOTpiOHO "BMHAXOAUTH  Koseco"
KO>KHOTO pa3sy, a UIyKaThu iIHCTPYMEHTH, SIKi BiJIIOBIIAIOTh
TXHIM I{JISIM Ta O4iKyBaHH:M [6].

Ha mpakruiii, cTOpoHHI iIHCTpPYMEHTH 1HTETPYIOTBCS
O TPOEKTIB y BHTIISAALI 30BHIIIHIX 3aJIe)KHOCTEH, KOTpi
3aBaHTAXYIOTBCA Ha eTall KOMIUIAMIl TPOEKTYy dYepes
LEHTpaJli30BaHi XOCTHHTOBI CepBicH (Hampukiax, Maven
Central [7], GitHub [8], NPM [9], PyPI [10]).

3a imimiatmBu pocmigHWKiB [1], KoTpumu Oyio
3HAHACHO JHKEPENo i3 CTATHCTHYHUMH NaHUMU [7] 1momo
yucna myOsikauid HOBUX IHCTPYMEHTIB y cepBici Maven
Central, npoNoOHY€ETHCS PO3TIISIHYTH PEJICBAHTHHUMN MEpPio -
3 2015 mo 2022 pokiB Ha puc.l, me cHocrepiraerbcs
3pOCTaHHA KibKOCTI iHCTpyMmeHTiB 3 364,961 o
2,251,027.

Published Packages by Year

2023 1,657,878

2022 2,251,027

2021 2,045,263

2020 1,435,839

2019 1,223,821

2018 929,167

2017 712,956

2016 542,799

2015 364,961

Puc. 1. KinbKicTh omy0i1ikOBaHUX CTOPOHHIX iHCTPYMEHTIB Y
Maven Central cepgici [7] 3a mepion 3 2015 mo 2023 pp.

Takuii MOKA3HUK MiITBEPIIKY€E PEICBAHTHICTH TEMH
MOCTIHHOTO XapakTepy 3MiH Ta OHOBJICHb CTOPOHHIX
IHCTPYMEHTIB, a TaKoX IATEMH — 3aMiHM CTOPOHHIX
IHCTpYMEHTIB i3 4acoM. B Toii ke yac, cTaTHCTHYHI JaHi
OYCBHHO CBiJUaTh NP0 HASBHICTH KOHKYPEHIIi cepen
CTOPOHHIX IHCTPYMEHTIB, JI¢ KOJICKTUBU PO3POOHHUKIB Ta
HaBiTh KOMIAHIl II0CTA4alOTh IHCTPYMEHTH Y CTaHi
TOTOBHOCTI JIO 1HTerparii y iHIIi MporpaMHi MPOEKTH.

Y  nmocmimkenHi [1] aBropamMm BU3HAYAETHCA,
HACKUTBKM TONIMPEHUMH € MIirpamii iHCTPYMCHTIB.
CraructuuHi IaHi Ha pUC. 2 MIATBEPIKYIOTH IIHUPOKE
3aCTOCYBaHHS LI€T MPAKTUKH.

3a nanumu 19652 nocrimkenux npoektis [1] Ha Java
Oy1o BusiBiieHo, o st 41,04% npoeKTIB XapaKTEpHUM €
NpUHAHMHI OJIHE BUJAJIICHHS 1HCTpyMeHTy Ta Ui 28.72%
MPOEKTIB - TIOTEHI[IHHO OJHA MIrpamis i1HCTPYMEHTY.
Mirpanii iHCTpyMeHTIB OinbII HMOBIpHI cepes MPOEKTIB 3
OimpIoro KimpkicTio 3adikcoBaHmx 3MiH y BuUnmimi Git
peBi3iii Ta Habopy 3anexHocted. [Ipu posrisni cepeqHix
32 pO3MIPOM IIPOEKTIB BCTAaHOBWJM, IO TIPOEKTH 3
BU/IQJICHHSAMH 1HCTPYMEHTIB MaJH OJHE BHIAJCHHS Ha
139 peBi3iii, a IPOEKTH 3 MirpamisiMu Manu Big 2 no 4
MIrparniif B iiomy.

500
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2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
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Number of Migration Commits

Puc. 2. KinpkicTs Mirpariif CTOpOHHIX 1HCTPYMEHTIB [UIS IPOEKTIB
[1] y nmepioa 3 2006 o 2020 pp. [6]

CxaannicTe nmuTaHHA ~ Mirpamii  cTOpoHHIiX
iHcTpyMeHTiB. BripoBa/KeHHS CTOPOHHIX IHCTPYMEHTIB
CTBOPIOE YHIKaJNbHI BUKIMKH U1 PO3POOHMKIB Ha BCIX
eTanax >KUTTEBOTO IMKIY MHPOTPaMHOrO 3a0e3redeHHs
[11]. 3Bakaroum Ha MMUPOKUH CHEKTP JOCTYIIHHX
IHCTPYMCHTIB, HaBiTh 3aBJaHHsS BHUOOPY MPaBUILHOTO
IHCTpYMEHTY Ul NeBHOT METH crae HempocTuM [1, 2], B
SKOMY MOTPIOHO BpaxOBYBaTH CKJAQJHI COLIOTEXHIUHI

¢axkropu [12, 13]. Ilpm YoMy 3aBaaHHS BUOOPY
CTOPOHHBOTO IHCTPYMEHTY MOXe OYyTH TIpH TakKHx
CIICHapIsIX:

- KOJII IHCTpyMEHT 3a MIPU3HAYCHHAM

BIIPOBA/KYETHCSI Ha IIPOEKT BICPHIC, Ta IIC HEMAE Yy

MPOEKTI  aNbTCPHATHBHUX IHCTPYMEHTIB y  BHUIJIAII
3aJICKHOCTEN;

- KONMM IHCTPYMEHT pO3IJIIAEThCA K 3aMiHa
ICHyIOUOMy  uepe3  3acTapilicTb  OCTaHHBOTO  abo

COLIIOTEXHIYHI (haKTOPH.

JloCi THUIBKUM UTIXOM [2] OyJI0 BCTAHOBIICHO, 1110
HEJOCTaTHbO  SIKICHMIT Ta  cy0’eKTHBHHII  BHOIp
CTOPOHHBOTO IHCTPYMEHTY MOX€ CepHO3HO BIUIMHYTH Ha
MIPOTPaMHHUI MPOEKT 3 TOUKH 30pY BUTPAT, Yacy Ta 3yCHIIb
PO3pOOKH, MPUUOMY CTYIiHb BIUIUBY 3aJI€XKHUTh, CEPEX
iHIIOTO,  BiA  poNi  IHCTPYMEHTY B  apXiTeKTypi
nmporpamMHoro  3a0esmedeHHs. Ta  He3BaXaroum Ha
Ba)KJIMBICTH CIIilyBaHHS PETEILHOMY ITpOIeCY BUOOpY, Ha
HpakTHIi BUOIP CTOPOHHIX IHCTPYMEHTIB 3IIHCHIOETHCS
CIIOHTaHHO, 0€3 HaJIeKHOTO Ta JOCTaTHLOTO MPOLECy, alle,
BCE X TaKH, JECSITKUA (aKTOPIB IrparoTh BIUIMBOBY POJIb Y
NPUHHATTI PIlICHHS.

Moxke BHHUKHYTH TiMTaHHs “Uu cmijg B3arani
NPOBOJIUTH 3aMiHM THCTPYMEHTIB, SIKIIO 1Li¢ HE TaK JIETKO
Ta mwBHAK0?”. BiAmoBime: Tak, 0€3yMOBHO, TOMYy IIO 3a
pe3yibratamMu jgociijukeHHs [1] 3pocTae cTypOOBaHICTH
II0/I0 PU3MKIB BHUKOPUCTAHHS 3acTapiinX iHCTPYMEHTIB,
60 BOHM MOXYTh MICTHTH a00 BIUIMBAaTH Ha OE€3NEKOBI
BPAa3IMBOCTI Ta HEBUpIlIEHI mpobiieMH abo IOPOKYBaATH
ix [14, 15, 16. 17], mi0 BUKIHKAaEe CYMHIBH y 3BUYHIN
crpaterii "Skmo Bce mpamroe, He dimairte". Takox,
BiqoMO, 110 HeBga4di abo  HEBIAMOBIZHOCTI 13
IHCTPYMEHTOM MOXXYTh BCE X Takd BiIOyBaTHCA Ta He
OyZne BBaXaTHUCS JOCTATHIM JIMIIE OHOBJICHHS Bepcii
inctpymenty [1]. Y Takux BHmaakax, IHCTPYMEHT
HEOOXiIHO MMOBHICTIO BUJAINUTH Ta 3aMIHMTH 1HIIUM, 110 B
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JITepaTypi Ha3MBA€ETHCS Mirpaiieto iHcTpymenTis [18, 19,
20, 21, 22].

ToOTO, SK BHCHOBOK, iCHy€ IIIOHaliMEHIIE IBa
HAMPSIMKHU [OJI0 TOCHIJHUI[BKOTO PYXY:

- BHBYCHHS XapaKTEPUCTUK, MPUYHUH Ta YMHHHKIB
II0JI0 OHOBJICHHS iHCTpyMeHTiB [23, 24, 25]. Bike icHye
BEJIMKA KIJTBKICTh IOCITIPKCHb CTOCOBHO XapaKTEPHCTHK
Ta PO3yMiHHS NPUIHATTS iHCTpyMmeHTiB [13, 26, 27, 28,
29, 30, 31, 32] ta onomryieHb iHCTpyMeHTiB [17, 23, 25, 33,
34, 35, 36, 37, 38, 39, 40];

- TONIYK Ta IMPOIOHYBAHHS HPOMHUCIOBUX DIllICHb
[41, 42, 43], sxi iparHyTh MATPUMYBATH aKTyaJIbHICTh Ta
BUIBHICTH Bil Bpa3iHuBOCTEH. J{OCIHiIKEHHS Ta PO3BUTOK
mono Mirpamii iHcTpyMmentiB [20, 21, 22, 23, 44, 45]
TPUBAIOTh, aje  OTPHUMaHi  pe3yibTaTH  IIe €
(¢parMeHTapHUMH Ta HEMOBHHMH, Ta IIOTPEOYIOTH
cucreMaTm3anii ab0 TOTOBHEHHS YX IOKPAICHHS.

Komynikanisi sk ckiaagoBa Mmirpaunii cTopoHHix
incTpymenriB. Y gocmimkenHi [1] 3a3HavaeTbcs, 10
MpoIlec Mirparii CTOPOHHIX IHCTPYMEHTIB CKJIATA€ThCs 13
TPbOX HEOOXiOHMX eTamiB poOIT: OOIpyHTYBaHHS
HEOOXiMHOCTI ~ Mirpauii, 3HaXOJDKEHHS HaHKpaIloro
iHCTpyMeHTy Ta MonuQikalis KOAy IS BHUKOPHCTaHHS
HOBOTO iHCTpyMeHTy. HeBia €MHOI0 YacTHHOIO MepIINX
2X eTamiB € TMPOBEICHHS TUCKYCili MK po3poOHMKaMH B
cucteMax BiIcTekeHHs mpoOieM [20], OCKUTBKH Iie Aae
3MOTy MOJErumIyBaTd po0OOTy depe3  OIiHIOBAHHS
OUiKyBaHMX BHTpAT Ta OOMiH 3HAHHSAMHM IIOJIO IIEpeBar.
Ane Taki OOroBOpPEHHS MOXYTh HE TPH3BECTH JIO
Mirpauii, sSIKIo He JOCSATHYTO KOHCEHCycy abo CIpUHHATI
nepeBard He IEpPEeBa)KalOTh BUTPATH. 3a pe3yJibTaTaMu
nmociimkenns [20] Oyio BcTaHOBICHO, IO cepen 49 crpob
Mirpauii iHCTpyMeHTy JioryBaHHs B npoektax ASF, mumie
y 14 Bunmamkax € BigMoBa Big Mirpamii depes
HEMO>KJIUBICTB JOCSITHEHHS KOHCEHCYCY cepen
PO3pOOHUKIB Ta MEHEKEPIB MO0 HEOOXITHOCTI Mirparii
(y 4 mpoexrax i3 14 abo 28%) Ta 4epe3 HEBUKOHAHHS
HEOOXITHHUX 3MiH Y KOJi MPOEKTY MPOTATroM Mirparii (y 6
npoekTax i3 14 abo 42%).

@akTOopd Ta NPUYMHH Mirpamiii cTOpoHHIX
incrpymenTiB. Ilix dWac o0OroBopeHHS pPO3pPOOHHKAMHU
mnepeBar KOXKHOTO 13  KaHIWJATIB Ha  Mirpairo
IHCTpYMEHTy, y nocnipkenHi [1] mpuBogste 14 pi3zHux
¢daktopi. HaifyacTimmMu  BBaXKAIOThCS — BIICYTHICTH
00CITyTOBYBaHHH, (YHKIIOHATBHOCTI, 3pyYHOCTI
BUKOPDHUCTAaHHS, BHMOTH TIPOEKTy Ta  CIPOIICHHA
3aje)XHOCTeH. Mirpaniss Moxe BiOyBaTucb TOMy, IO
IHCTPYMEHT € 3acTapimM Ta/abo He Ma€ BKe MiATPUMKH, i
MIPOEKT BHPIIIye BUKOPHUCTOBYBATH IHIIMH IHCTPYMEHT,
SAKAH PEKOMEHIY€EThCS Ta MIATPUMYETHCS CIUIBHOTOM0. Y
nmociimkerHi [21] 3ragyersest "3acTapimicTs" SK IpUYHHA
IUIsl Mirpartii, ane aBTopu [1] T0AATKOBO MiJIKPECTIOIOTH,
0 OCHOBHa TypOoTa TonsArae y 3’ACyBaHHI, YU
IHCTpyMEHT Bce 1Ime MiATPUMYETHCA, Ta BH3HAHHI
BiJICYTHOCTI MIATPUMKH (HAIPUKJIAJ, [TOSIBA OTOJOIMICHHS
PO 3aBEpIIEHHS TEPMiHY CIIy>KOHM), sIKa 9acTO CTHMYJIIOE
Mirparii.

Haiiwacrime 3ragyBana mpu4yMHa y  3aMiHi
IHCTpYMEHTY TIOJISITA€E B TOMY, IIIO HOBHH IHCTPYMEHT €

3pYYHIIUM Y BHUKOpHUCTaHHI, Mae mpuemHe API,
MPU3BOJANTE JO0 OUIBII YHCTOTO KOOy, 3PO3yMUIIIIOTO
HAIAIITYBaHHSA, YATA0CITBHUX TECTIB a00 € THYYKUM IUIS
po3poOHUKIB, MO0 3a TOTPeOW 3MIHIOBATH peai3aiii.
Benmka KinmbKicTh Mirpamiii TakoX BiZOyBaeThCS TOMY,
10 iIHCTPYMEHT Mae crierudiuai QyHKIii, AKi monepenHii
aHajor He Moke HajzaTH. [lommpeHi Bumagku Mirpanii
BKJIIOYAIOTh: MIrpamito 3 onHiei Bepcil Ha iHIIy Bepciro
[32], 3 ogroro API Ha inme API [46], 3 omHiei mMoBHU
NporpaMyBaHHsl Ha IHIIy MOBY TporpamyBaHHs [47], 3
onuiei mmardgopmu Ha iHmY Mmiathopmy [48], abo 3
OITHOTO iHCTpyMeHTy Ha iHmmmii [19, 20, 21, 22].
Hafimommpenimoo m0pWYnHOI0 € HEeOoOXiIHICTH
igTerpamii 1HCTPYMEHTY 3 IHIIUMH KOMIIOHCHTaMHU
MIPOEKTY AJISI JOCSTHEHHS! KOHKPETHUX IIiIeH, YHUKHEHHS
mpobimem abo 3abesmedeHHs cymicHOCcTi [l]. Jleski
Mirparmii BigOyBarOTbCcA AN CIPOIICHHS BUKOPHUCTAHHS
IHCTPYMEHTIB B HPOEKTI, AOCSITHEHHS KOHCHCTEHTHOTO
cTUI0 ab0 OYHMIIEHHS Bil HEMOTPIOHNX 3aJIEXKHOCTEH, SIK
3ano0DKHUN 3aXiJ Ui KOHTPOJIO CKJIaJHOCTI MPOEKTY,
YCYHEHHSI TE€XHIYHOro OOpry Ta, MOXIIMBO, 3MEHIICHHS
3yCHJIb, HEOOXITHHUX Ui MaiOyTHHOTO OOCIyrOBYBaHHS
[20]. ABTOopamu mociimkeHs [1, 2] Oyyio 3amponoOHOBaHO
3rpymnyBati (aKkTopu y Tpu KaTeropii (qus. Tadm. 1).

Tabmuus 1- dakropHi rpyny, sIKi BpaxoBYIOTECS IIPU 3aMiHi
THCTPYMEHTIB PO3POOKH

TEXHIYHI TOACHKI €KOHOMIYHI
(haxropu
- (DYHKLIOHAIBHICTH - 3aiKaBIIeHi - BapTiCTh
- sSIKICHI aTprOyTH CTOPOHU BOJIOJIIHHS
- THII IPOEKTY - oprasizanist - pu3UK
- IpOLIeC BUILYCKY - iHAMBITyasbHi
- CIIITBHOTA

[IpoTe, wacTo HEmpocTo 3HAUTH TapHUHA LITHOBUI
CTOPOHHIH IHCTpyMEHT abo BUOpaTH cepel YUCICHHHUX
kangunatie [47, 48, 49]. Crnucku, CTBOpPEHi CHIUJILHOTORO,
Taki sk awesome-java [50] ta AlternativeTo [51], gacto
OyBaloTh HEIHQOPMATHBHHMHU Ta MICTATh OI0IIOTEKH
HU3BKOI SIKOCTi, TOAi SAK OJIOrM Ta CTarTi 3a3BHYai
ONMUPAIOTHCSA HA OCOOMCTI JyMKH 1 3actapimi [48].
JlerkomocTynHi METPUKH, Taki SK MOMYJSIPHICT Ta
4acTOTa OHOBJIEHb, MAlOTh OOMEKEHY KOPHCHICTB, 1 BOHH
BapiroIOThCA 3aexHO Binm cdepu [49]. Ha mpaxrwmi,
MIPOEKTH B MPOMHUCIOBOCTI YacTO TOKIANAIOThCS Ha
OYMKY €KCIEpTiB y Taly3i AJs TpUHHATTSA pIlIeHb IIPO
Mirpanito [52], Toai SK y BIIKPUTHX IIPOEKTaxX Mirparis
0i0mioTek BiZOyBaeThCS JIMINE TOMi, KOJU OCHOBHI
PO3POOHUKH JOCSTAIOTh KOHCEHCYCy B OOTrOBOPEHHSIX
[53]. V Oynp-skoMy BHIAJKy, Mirparmis He TapaHTye II0
OyJe BiZNOBiTHOIO, EKOHOMIYHO BHTiTHOIO 200 KOPUCHOIO
JUIS TIPOEKTY.

IinTpumka pimenHss npu Mmirpamii cTOpoHHIX
iHcTpymenTiB. JlOCHiTHHKN 3anponoOHyBalM AEKiJbKa
MAXOMIB JJs MOMmYKYy (akTy 3HIACHEHHS Mirpamii
610J1i0TeK, aHANI3yI0UM BUOIPKH JIaHHUX IIOJI0 PO3POOKH —
icropii 3MiH kKoxmy [54, 55, 56] y Burmsai peBisii, KoTpi
posramoByrotecst y  GitHub  cepici.  Cmouarky
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BimOyBa€eThCs MOMIYK (haKTiB 3MIHCHEHUX Mirpamii cepen
JesTko1 KibKOCTI mpoekTiB. Ha 06a3i 3HalifeHux ¢akTiB
nami  (QOpMYIOTBCS — acoWiaTHUBHI TpaBmwiIa, KOTpi ¥y
MTOTANTBIIIOMY €KCIIEPTHO (iTbTPYIOTHCS Ta QiTBTPYIOTHCS
Ha OCHOBI YacTOTH iX MOsBH [54] a0 MOB'I3aHHUX 3MiH
koxy [56]. OmHak, 3ampOIIOHOBaHI MiIXOIN CTPAXKAAIOTH
BiJl HU3BKOT'O OXOIUICHHS [54, 56], a00 HU3BKOI TOYHOCTI
[54, 55] 3 nBOX MpHUYMH: BU3HAYAETHCS MII00ATBHUN MOPIT
¢utpTpanii (koTpuil He € eeKTUBHUM AJIs BCIX CLCHapiiB
Mirpauii) Ta miHHi jJpKkepena iHdpopMalii He BpaxoBYIOThCS
B MeTpHuKax ¢inbrparii. KopucHICTh HaBeJICHUX MiAXOIIB
oOMe)keHa, OCKUIPKM HH3bKa TOYHICTh IMPHU3BOIHUTH O
BUCOKHX 3yCWJIb JIIONVHHU INIPH IHCIEKTYBaHHI, a HU3bKE
OXOIUICHHS TMEPENIKO/DKAE PO3POOHHWKAM Yy TIPUHHATTI
ONTUMAIIBHUX pIMIeHb, OCKUIBKA €Ki MOXKIHMBOCTI
Mirparii MOXyTb OyTH ITPOIYIICHI.

Jis mokpammeHHs e(peKTHBHOCTI IUX HiaxoniB [54,
55, 56], aBropamu pobGotu [57] Oyno 3ampomOHOBAHO
HOBUI MiAXiA AJIsI aBTOMaTH30BAHOTO DPEKOMEH]yBaHHS
LUIbOBUX  Oi0nioTek  wmirpamii 3 icTopid  icHy4Ol
po3poOKku mporpaMHOro 3abesmedyeHHs. Ha BiaMiHy Bif
¢utbTpanii, aBTOPH 30CEPEIPKYIOThCS Ha paH)KyBaHHI,
OCKIJIbKH BIZTHOCHI MO3MLIT paH)XyBaHHS OUIbII CTilKi 110
3MiH METPHK Ta TMapaMeTpiB. 3rigHo migxoxmy [57]
BiOyBa€ThCS TMOMIYK KAaHAWIATIB Ha 3MiHY O0iOmioTexn
cepell  TOCHIJOBHOCTEH, KOTpPi  OMUCYIOTh  3MiHHU
3aJICKHOCTEH y TPOEKTI, aHANI3YIOUHM BEJIUKY KUIBKICTH
icTopiif po3poOKku mporpamMHoro 3abesmedeHHs. [licis
OBOTO KAHOUAATH PAHXYIOThCS Ha OCHOBI KOMOiHAIil
YOTHPHOX PETENbHO PO3POOJICHUX METPHUK: MiITPUMKA
MpaBuWJI, MiATPUMKA MOBIOMIIEHB, MIATPUMKA BiJICTaHi Ta
miatpumka API. MeTpuku po3poOiieHi Uit BUSBICHHS
pi3HMX JDKepesl JI0Ka3iB 3 JaHWX Ta BU3HAYCHHS
WMOBIpHMX well Mirpamii Ha OCHOBI IMX JOKas3iB.
Hapemri, peneBaHTHI HiTbOBi 0i0TiOTEKH, X METPHKH Ta

BIINOBIMHI BUMAIKH Mirpamii THOBEpPTAIOThCS IS
JIFOJICBKOT 1HCITEKITIT.
Cepen omy0IiKOBaHOT 3HAYHOT KUTBKOCTI

JOCIIJKEeHb y cepi pekoMeHIamii cTOpoHHIX 0i0mioTex
[58, 59, 60], mepeBakHO BHKOPHUCTOBYETHCS METO
nouryky acoriatuBHux npasui [61]. EdextuBHIicTb wmiel
TEXHIKH y PEKOMEHIAIIIAX 0i0II0TeK 3HAUHO 3aJICKUTH BiJl
HMOBIDHOCTI 1X CHIUJIBHOTO BHUKOPUCTaHHS. ABTOpH
nocmimpkenns [60] po3podunu cuctemy i1 peKOMEHaAIT
IHCTPYMEHTIB Ha OCHOBI X CHUILHOIO BHKOPUCTaHHS Y
neBHOMy HaOopi mpoekriB. Lleit miaxin nepeabauae, mo
KOMaH/a pO3pOOHMKIB BXKEe 3HalloMa 3 JEIKUMH
HeoOXimgHMMHU  Oi0mioTekaMu 1 Jjmme  TOTpedye
BU3HAYCHHS aJbTepHATUB 10 HUX. OHAK HA TNPAKTHUII
BOHM MOXYTb MaTH OOMEXeHi 3HaHHS PO CTOPOHHI
610J110TEeKH.

[TouaTkoBEe NPHUIYIIEHHS HE 3aBXIN BigoOpaxae
peanpHICTh MpOTrpaMHUX HpOoekTiB. He rapanToBano, 10
KOMaHJia pOo3poOHMKIB Oyae 3Halloma 3 yciMa THIaMH
CTOpOHHIX 0ibmioTek. HaBiTh SKIIO BOHM MAarOTh JEsKi
3HaHHS, BOHH MOXYTh BapitoBaTucs 3a rmubuHor. bararo
CTOpPOHHIX 0i0Ji0OTeK BHKOPHCTOBYIOTHCS HE TINBKH 3
oJHI€I0 MeTol0 abo ocobmuBicTio. ToMy icHye HarajibHa
morpeba y cHCTeMi peKOMEHIaIlild, 3aCHOBaHii Ha OLIbII
3araJbHOMY MIPUIYIIEHHI, TSt JIOTIOMOTH
pOo3poOHUKaM.

TexHoMoTis MOIIYyKY TEKCTY MPOIIOHYE PIIICHHS i€l
mpobeMn, BUCBITIIOOYM miaxin mociaigaukie [60]. Sk
00’€KTH  MOCTI/DKCHHS aBTOPW  aHANI3yBaIH  OITUC
MPOTPaMHHX TPOIYKTIB Ta OMHC iHCTPYMEHTIB PO3pOOKH
yepe3 momryk TekcTiB. Jlami 3a 3HalgeHMMH BHOipKaMu
BCTaHOBJIIOBAJINCH 3B A3KH, KOTPi CTBOPIOIOTH 0a3y Iuis
MOKpAIIeHHsT peKoMeHpaariin 6ibmiorek. ToOTO mimXin
BUKOPHCTOBY€ Oaratuii iHpOpMaIiifHUI 3MICT OIUCIB LIS
CTBOpEHHsl OunpIl 00i3HaHOI Ta eQEKTUBHOI CUCTEMHU
PEeKOMEH AN,

Merto/; aBTOMaTH30BaHOTO aHAJI3y TEKCTY BKIJIIOYAE
kombiHatmito JlarertHoro posmoxmineHus Hipixiae (LDA)
[62] Ta xomabopaTtmBHOI ¢impTpamii [63, 64, 65] misa
(opMyBaHHS pEKOMEHIAMii MO0 BHOOPY CTOPOHHIX

6i0mioTeKk 'y po3polOmi MporpamMHOTO 3a0e3IeYCHHS.
JlarentHe posnopmimeHHs [lipixiie € TeHepaTHBHOIO
WMOBIPHICHOIO ~ MOAEIUII0 U aHami3y  KOJIEKIiH

JMCKPETHHUX JaHUX, HAIPHKIAJ, TEKCTOBUX KopiyciB. L{s
MOJIETIb TPEJICTABIsiE COOOI TPHOXPIBHEBY i€papXiuHy
0accoBy MojeNnb, J€ KOXEH eJNeMEHT  KOJEKIii
PO3MIISAAAETHCS K CKIHUCHHA CYMilll Pi3HUX TeM. 3 1HIIOTo
00Ky, KoJabopaTuBHa (iibTpalliss — I¢ MpoIec BiIoopy
iHpopmanii uyu 1wAOJOHIB, WO 3IIHCHIOETBCS 32
JOMIOMOTOI0 METOIB, IO ©0a3yloThcs Ha B3aeMOIIl
MHOXHHH areHTiB. Y pamKax mi€l impTparii mporpaMHe
3a0e3MeUYCHHs BHUCTYNAa€E SK OKpeMa CYyTHICTh, 5Ky
MTOPIBHIOIOTH 3 1HITUMH CYTHOCTSMH B HA0OOpi IaHUX IS
CTBOPCHHS CIIUCKYy HaWOUMBII TOMIOHMX CYTHOCTEH,
3aCHOBAaHOTO Ha MeTpHi BiacraHi. Ha ocHOBI IpOTO

aHamizy (GOpPMYIOTBCS PEKOMEHAAIl Ui  [iJIbOBOT
CYTHOCTI, 3aCHOBaHI Ha MOMIOHOCTI 3  IHIIUMH
CYTHOCTSIMU.

BucnoBku. CTOpOHHI IHCTPYMEHTH € HEBiJ'€MHOIO
YaCTHHOIO Cy4acHOi PO3po0KH HPOrpaMHOro
3abe3neueHHs. BOHM CHPHUSIOTH MiABUINCHHIO SIKOCTI
MPOAYKTY Ta e(EeKTUBHOCTI PO3POOKH, TO3BOJIIOYN
PpO3poOHHKaM 30CepeTUTUCS Ha CTBOPCHHI
¢yHKImiOHaNmBHOCTI. Bubip Ta Mirpamis CTOpPOHHIX
IHCTPYMEHTIB € CKJIaZHHUM [pPOLECOM, LIO BHMAarae
BpaxyBaHHS PI3HOMaHITHHX COI[IOTEXHIYHUX (DAKTOPIB.
HenpaBunphuii BUOIp MOXeE HEraTHMBHO BIUIMHYTH Ha
TPOEKT, 30UIBIIYIOYH BUTPATH Ta 3yCHUIUISI HA PO3POOKY.

EdexkrtuBHa KoMmyHiKamis MK pO3pOOHHKaMH €

KIIOYOBOKWO  JUIA  yCHmimHOI  Mirpamii  CTOPOHHIX
iHcTpymeHTiB. OOroBopeHHs Ta OOMIH 3HAaHHIMHU
CHIPHUSIOTh  3HAXO/DKCHHIO  HAMKpalimxX  pillleHb Ta

3MEHIIICHHIO PU3WKIB, IMOB'S3aHUX 3 Mirpamiero. AHami3
BUSIBUB TIOTEHLIHHY 30HY IOJO0 MOKPAILIEHHS IPOIECcY
KOMYHIKalii MDK pO3pOOHHKaMH IHTErpylo4H JesiKi
TEXHIKH THYYKHX METOIOJIOTIH YIpaBIiHHS HIPOEKTAMHU.

BukopucranHs aBTOMaTHU30BaHUX cucTeM
peKOMeHIalliid, 3aCHOBAaHUX HA aHaJi3i iCTOpil 3MiH KOy
Ta METpUKaxX, MOXeE TMOJIMIIUTH [polec BHOOPY Ta
Mirpamii  CTOpoHHIX iHCTpyMeHTiB. Lle  mo3Bosse
po3poOHMKaM TpuiiMaTh OinbIml OOIPYHTOBaHI pillICHHS.
AHai3 BUSBHB TOTEHIIIHHY 30HY IIOAO BIPOBAKCHHS
QIBTEPHATHBHUX IJOXOJIB, KOTpi IPYHTYIOTbCS Ha
BUKOPHCTaHHI 3aKpUTHX 0a3 3HaHb Ta MPUHIOMIIB iX
M ATPUMKH.
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VY CBiTi, ¢ TEXHOJOTil MIBUIAKO PO3BUBAIOTHCA,

pO3pOOHHKAM HEOOXiHO TOCTIHHO OHOBIIOBATH CBOI

3HAHHS Ta BMIHHA,

mo6 edekTuBHO BHUOHWpaTH Ta

iHTEeTpyBaTH HAWKpamli CTOPOHHI IHCTPYMEHTH Yy CBOI

MIPOEKTH.
BUKOPHCTAHHS

IcHye BIeBHEHiCTH
3aKpuUTHX 0a3

e(eKTHBHOCTI
OCKINBKH  yCi

LIOA0
3HaHb,

eKCIIEPTHI 3HAHHS IPOXOJATh JEKUJIbKa €TaIliB IIepPeBipoK
Ta SIK Pe3yJbTaT BIANOBIAAIOTH CTAaHAApTaM Ta HPaKTHKaM
PO3po0KH Koprioparii.
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A. B. MAKOI'OHOB, 1. A. MAPUHUY

CKJAJl TA CTPYKTYPA IHOOPMAIIIMHOI CUCTEMM JIJIS1 OPTAHI3AIIL ITPOBEJIEHHA
INTAHOBO-IIONNEPEKYBAJIbHUX PEMOHTIB

PoGota mpucBsiueHa pO3MIIALY CKIamoBUX iH(OpMAIIMHOI CHCTEMH, SKa MOXKE BHKOPUCTOBYBATHCS I €(pEeKTHBHOI OpraHizalii Ta IpOBEIEHHS
IUIAaHOBO-TIONEPEIXKYBAIBHIX PEMOHTIB B IIPOMHCIIOBUX Ta iH(pacTpyKTypHUX 00'ekTax. IIpuBeneHO OOrpyHTYBaHHS BHKOHAHHS TakKMX POOIT.
Takox BHU3HA4YEHO, IO OJAHMM 31 LUIAXIB MiJBUIIEHHS iX €()EKTUBHOCTI € BIPOBA/UKCHHS KOMIIIOTCPU30BAHHX CHCTEM KEPYBaHHS TEXHIYHUM
o0ciyroByBaHHsAIM. BigmosinHo, Oyno IpoBeAeHO O AESKHX iCHYIOUHX pillleHb Ha pHHKY. OXapaKTepH30BaHO IepeBard Ta HEJOJNIKH iCHYIOUHX
pimeHs. 3a3HavaeThCs, IO HABITh Y 3aXiTHUX €KOHOMIKaxX, He3Ba)KalouH Ha BaXKIMUBICTH I[bOTO IHCTPYMEHTY B yIpPaBIiHHI 00CIyroByBaHHSIM, CTYIIiHb
JIOCSITHYTOTO YCIIXy B YCHIIIHOMY BIPOBA/DKCHHI TaKHX CHCTEM, HABITh Y BENIHKHX, H00pe 3a0e3ledeHHX pecypcaMH OpraHizalisx, € HOTaHHM.
BinnoBinHO 10 iHTEPHET-IOCIIKEHb, KUIBKICTh YCIIIIHUX BIOPOBA/XKEHb CTAaHOBUTH JiHiie Oin3bko 25-40 %, a KibKICTh KOPUCTYBadiB, SIKi
BUKOPHCTOBYIOTh CHCTEMH KEPyBaHHs TEXHIYHUM 00CIyroByBaHHS a00 CHCTEMH yIIPaBIiHHS OCHOBHUMH (POHIAMU Ha MOBHY HOTYXKHICTb, CTAHOBUTh
nunre 6-15%. 3 ypaxyBaHHsM BiIcTaBaHHsS PO3BHTKY €KOHOMIKHU Ta Oi3Hec mpoueciB B YkpaiHi ueil mokasHuk Oyze mie HikuuM. Ha ocHOBI aHaumisy
I[IX CHCTEM 3alpOIIOHOBaHA MOJENb iH(MOPMAIiHHOI CHCTEMH IIaHOBO-IOIEPEDKYBAIbHUX PEMOHTIB I YKPaiHCHKOTO PUHKY. Mogens Mae Taki
IepeBary: IpoCcTOTa B PO3yMiHHI Ta BUKOPUCTAHHI; HOCTYIHICTh A YKPAaiHCBKUX KOPHCTYBadiB; HU3bKA BapTiCTh BUKOPUCTAHHSA. Mogelb BKIIOYAE
TaKi OCHOBHI KOMIIOHEHTH: PEECTPALlisl Ta yNpPaBIiHHA KOMIIAHISIMH; CTBOPCHHS Ta yNPaBIiHHS MPOEKTAMHU; CTBOPEHHS Ta YIPABIIHHS 3aBIAHHIMH;
BHECCHHS Ta BIJCTEeXEHHs BUTpAT; (pyHKIIOHAN U IUIaHYBaHHSA pPOOIT; OONIK TiKapHSHHX Ta BilIIyCTOK CHiBpOOiTHHKIB. HacTymHuUM Kpokom
PO3BHUTKY CHCTEMH € iHTErpaiis 3 CHCTeMaM{ MOHITOPHHTY OONamHaHHs. 3i0paHi JaHI MO iX CTaHy JO3BOJIITH PO3POOMTH MOJENb MAIIMHHOTO
HaBYaHHS IS peatizaiii oqHoro 3 exemMeHTiB Industry 4.0 - mporHO3HOro 06CIyrOBYBaHHS.

Kuarouosi cioBa: iHdopmariiiHa crucTteMa; IUIaHOBO-TIOIEPEDKYBaIbHI PEMOHTH; CHCTEMa IUIAHOBO-IIONEPE/DKYBAIBHIX PEMOHTIB; XMapHa
mwiarpopma; yrnpasiinis aktusamu; CMMS

A. MAKOHONOQV, |. MARYNYCH

THE WAREHOUSE AND STRUCTURE OF THE INFORMATION SYSTEM FOR ORGANIZING
PLANNED PREVENTIVE MAINTENANCE

The work is devoted to the consideration of the information system components, which can be used for effective organization and implementation of
planned and preventive repairs in industrial and infrastructure facilities. The rationale for the performance of such works is given. It is also determined
that one of the ways to improve their efficiency is the introduction of computerized maintenance management systems. Accordingly, a review of some
existing solutions on the market was conducted. Given the advantages and disadvantages of existing solutions are characterized. It is noted that even in
Western economies, despite the importance of this tool in service management, the success rate of successfully implementing such systems, even in
large, well-resourced organizations, is poor. According to Internet research, the number of successful implementations is only about 25-40% and the
number of users using computerized maintenance management systems or enterprise asset management systems to its full potential is only 6-15%.
Taking into account the lag in the development of the economy and business processes in Ukraine, this indicator will be even lower. Based on the
analysis of these systems, a model of the planned preventive maintenance information system for the Ukrainian market is proposed. The model has the
following advantages: ease of understanding and use; accessibility for Ukrainian users; low cost of use. The model includes the following main
components: registration and management of companies; creating and managing projects; creation and management of tasks; entering and tracking
expenses; functionality for work planning; accountng of sick leave and vacations of employees. The next step in system development is integration
with equipment monitoring systems. The collected data on their condition will allow to develop a machine learning model for the implementation of
one of the elements of Industry 4.0 - predictive maintenance.
Keywords: information system; scheduled and preventive repairs; preventive maintenance system; cloud platform; asset management; CMMS

Beryn. B 3amexHOCTi Bif TOrO, SK BHU3HAYAIOTHCS
moTpedH y PEMOHTHHX PO0O0Tax, PO3PI3HAITH CHUCTEMY
IUIAHOBO-TIONEPE/PKYBaIbHOIO  PEMOHTY Ta CHCTEMY
PEMOHTY 3a pe3yJIbTATOM TEXHIYHOT qiarHoCTUKHU[ 1].

Cytb CHCTEMHU IIAHOBO-TIOIEPEKYBaJIbHOTO
PEMOHTY TOJISITAa€ y TOMY, IO BCI 3amO0DKHI 3aX0au Ta
PEMOHTH YCTaTKyBaHHS 3IIACHIOFOTHCS 3a
BCTaHOBJICHUMH  IIOTIEPENHBO  HOpMaTtuBamu. [licms
BiJIIIpaIlfOBaHHS KOKHHAM BEpPCTaTOM IIEBHOI, BH3HAYCHOI
HOpMATHBaMH KiTBKOCTI TOJUH TPOBOISTH HOTO OTISIIA
Ta IUTAHOBI PEMOHTH, YEPTOBICTH Ta MOCIIJIOBHICTH SIKHX
3aJIC)KUTh Bil  NpHU3HAYCHHS  BEpCTaTa, foro
KOHCTPYKTUBHUX OCOOJIMBOCTEH, YMOB eKCIUTyaTarii
roro [1].

CuctemMa IJIaHOBO-TIONEPE/KYBATLHOTO  PEMOHTY
HalOUIBII TIOMIMPEHa HA BITYM3HIHUX ITiJIPHEMCTBAX.
Bona nepenbayvae TIPOBEICHHS TEXHIYHOTO
(MDXpEeMOHTHOTO) OOCIYrOoByBaHHSA yCTaTKyBaHHS, HOTO
MEPiOIMYHNX TUIAHOBUX PEMOHTIB Ta MojepHizariro[1], i
Ma€e Ha METi BCTAHOBHUTHU «KOJIM» 1 «XTO» Oyzne oOpodusiTn

KOXKHE 3aIUIAHOBaHE 3aBIaHHA, a HOro OCHOBHAa MeTa
HoJsirae B ToMy, 1100 3HaWTH HaWKpally IOCIIIOBHICTh
3aBJlaHb OOCJIyrOBYBaHHsI JJIsl BUPOOHMYOTO MpOLECY B
KOXXHOMY TIepioi IPOTATOM TOPH30HTY IUIaHyBaHHs [2].
[Mpodinaktnune  oOCIYroByBaHHs  HE  TLIBKU
rapaHTye, 1[0 Balll MalIMHH MPALIOITh HA ONTUMAaJIbHUX

pIBHAX  NPOAYKTHBHOCTI, aje TaKkoX  JOIOMAarae
MiIBULIMTH ~ HPOAYKTUBHICTB.  PeryispHe  IuiaHOBe
mpoiTaKTUYHEe TEXHIYHE OOCIyTOBYBaHHS 3MCHIIYE

norpedy B peakTHBHOMY abo aBapiiHOMY pPEMOHTI,
JIO3BOJISIFOYM OOCITyTOBYIOYOMY TIEPCOHAIY 30CEPEIUTHCS
Ha MOBCAKIEHHIN IISJIBHOCTI 3aMiCTh HE 3aIUIaHOBAaHHUX
npoctois [3].

Hocmimkenns  bpaitai  mokazamu, 1mo go0pe
BHKOHaHAa  MporpamMa  ILIAHOBO-IIONEPEKYBAIBLHOTO
pemontry (ITIIP) moxke 3abesmeuntd A0 50-65%
CKOPOUYCHHSA EeKCTpEeHUX pobiT. 3 ormaay Ha me, Tpymu
TEXHIYHOTO OOCIyrOBYBaHHS IIOBHHHI MaTH JOCTYIIHI
IHCTpYMEHTH Ta PECypCH JUIi BHUKOHAHHS YCIINTHUX
mwrianiB [11P; ne HaifeeKTHUBHIIIE HOCATAETHCS 3aBISKU
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TOYHUM [aHUM MAaIlVHH{, HAJICSKHOMY IUIAHYBaHHIO Ta
BUKOPUCTAHHIO HAMIMHWX JeTaJied BiJg TepeBipeHnux
MOCTavaNbHHKIB[3].

SIkolo  BM BHpIIIUTE  3alpOBAagUTH  HPOTrPaMH
PO TaKTHIHOTO 0OCIYTOBYBAaHHS, BH IM00AYHTE, IO IIe
MOJKe IIPUHECTH 3HAYHy CKOHOMIIO JJIs OpraHizamiii 3
TOYKM 30py 3MEHIIEHHS pi3HMX BuTpaT. Lli BUTpatn
BKJIIOYAIOTh BUTPATH HA OIUIATy TMpali Ta pPEMOHT,
KOMyHaJIbHI TOCIyrM Ta BHTpaTH, TIOB’S3aHi 3
BIZICYTHICTIO 3allaCHUX YaCTHH, KOJIM PEMOHT BHUSBILSIETHCS
HeoOxigHuM [3].

3aMicTh TOTO, OO0 YEKaTH Ta MaTH CIPaBy 3 HE
3aIDTAHOBAHOIO MOJIOMKOIO, NPOQIIaKTHYHE TEeXHIYHE
00CITyroByBaHHS BHMAara€ IPOAKTUBHOTO ITIIXOMY, SKHH
MATPIMYE POOOTYy MAamIMH B ONTHMAJBHOMY CTaHi Ta
3HAYHO CKOPOYY€E Yac He 3aIUIaHOBaHUX NpocToiB. Ilo
cyTi, 1o0pe CTPYKTypoBaHa MporpaMa MpoQiTaKTHIHOTO
0OCIIyroByBaHHsI JOIlOMara€ OpraHi3alisiM CKOPOTHUTH
omepariiui Butpatu Ha 12-18%, w0 pobure i
e(eKTUBHUM CcrIocoOOM eKoHOMIT rpomield [3].

[MpodinaktuuHe TexHiuHE  OOCIYroBYBaHHS €
e(eKTUBHOIO cTpareriero aast  OyIb-ikoro Oi3Hecy,
OCKUIBKM  BOHO 3a0e3ledye  ONTHMAalibHy pPOOOTY

oOnasHaHHA, IO, y CBOIO YEpry, CIIPHSE IiABHUIICHHIO
cTabiIbHOCTI TOCTABOK MPOAYKIil. Perymsapre TexHiuHe
00CITyroByBaHHS Ta NEPEBipKN 00IaIHAHHS OTIOMararoTh
BUSABUTH OyIb-iKi mpobiremu g0 iX BHHUKHCHHSA,
3MEHIIYIOYH MMOBIPHICTh IIOJIOMOK 1 3a0e3medyroun
6e3mepeliitHy podoTy BUpOOHHYOI MiHii[3].

3aBIAKM  MOM’SKIIEHHIO  TPHUBAJMX  3aTPUMOK
MEPEIIKOIN JJIsI KITIE€HTIB 3BOAATHCS J0 MIHIMyMy — IIe
HEOI[lHEeHHa TIepeBara, KOJM HIETbCS Mpo IMIATPUMKY
pemnyTamii KoMmaHii Ta 30€pEeKEHHS 3aJ0BOJICHOCTI
KI€HTIB. Y TOE€QHaHHI 3 HaJIMHICTIO Ta SKICHOIO
MPOAYKINEID TPOQIIaKTHYHE TEXHIYHE OOCIyrOBYBaHHS
MOXE CTaTH BEJHMKOIO IIEpeBarolo JUIs OpraHizamii y
JTIOBTOCTPOKOBIH mepcrekTusi [3].

IIle opHi€r0o mepeBarolo, sKa JOCHTb  PiIKO
3YCTpIYAa€ThCS y CTaTTSIX, € MiABHIICHHSA O€3MeKd Ha
BUPOOHMITBI. {711 PO3yMiHHS I[bOTO JOCTATHHO HABECTH
JIeK1IbKa TPUKIIaIIB.

[MTonomka oGJiaiHaHHS MOKe OYTH HACIIIJKOM YOTOCh
TAKOrO  MpPOCTOrO, SIK  3HOLIGHWH  peMiHb  abo
MOMIKO/DKEHUI PONIMK. 3aJie)kKHO BiJ CUTyaulii HaBiTh
He3HauHa mpolieMa Moke CTaTH HeOe3nedHor. SKimo
SKach 4YacTUHA OOJIQJHAHHSA BUXOIWUTH 3 JIQAy IIiJ 4ac
pobotn, Oynmp-sAKi TMpaliBHUKA MOONH3Y  MOXYTh
ONMHMTHCS TiJ 3arpo3oro. Hampukian, HecnpaBHICTB
3alipHOTO KJalaHa Ha KOTJI MOXe TMpPHU3BECTH JI0
CepHO3HUX TPaBM Ul THX, XTO 3HaX0AUThCs nopyu. [ITP
CIY’)KUTh JUIA 3amloOiraHHs TakuMM THNaM 3001B, THM
caMuM 3abe3meuyoun Oe3neKy ornepaTnuBHuX opuran [4].

Jeski pusuku, TOB’s3aHi 3 OOJNAAHAHHSIM, IO
MOraHO OOCIyrOBY€ThCS, MEHII JIpaMaThuHi, aje Bce X
3HauHi. Hanpuknaa, moraHo oOCIyroByBaHa cucTeMa
BEHTWJISILIT ~ MOXeE  NPHU3BECTH [0  HaKONWYEHHs
Hebe3meyHoro raszy. TexHidHe 0OCIyroBYBaHHS CHCTEM
OTIAJICHHSI, BEHTWJIALIT, BEHTHIIALIT Ta KOHIUIIOHYBaHHS €
KJIIOYOBUM I OIUIBIIOCTI 3aBOJIB, 1 II€¢ BHMAarae
PETYIISIPHOTO TEXHIYHOTO 00CITyroByBaHHS [4].

[HmmM  mpuKIIagoM MOXYTh OyTH BHTOKH abo
KOHZEHCAllis, 110 NPH3BOIATH 10 HAKONMYEHHS BOIY Ta
CTaHOBIIITh HEOE3NmeKy KoB3aHHA Ta mamiHHA. Lli
MPOOIIEMH YacTO € Pe3yNbTaTOM IIOTaHO OOCIYTOBYBaHHUX
aKTHUBIB, TAKUX SIK KOH/ICHCAT y HECIPaBHIA MOPO3MWIBHII
KaMepi. 3HOBY X TakH, PEryJApHi IEPEBIPKH yCYHYTh ITI0

npobnemy[4].

OfHUM i3 HAampsMKIB yIOCKOHAJICHHS CHCTEM
YIpaBTiHHS HiANPHEMCTBOM € BUKOPUCTAHHS
ABTOMATH30BaHUX CHUCTEM, SIK1 MiABHUIYIOTh

eeKTHBHICTh ympaBiiHHA [5]. 30kpema, Taka cucTeMa
MOKe HaJlaTH HACTYIIHI IepeBary.

1. IlinBumenHs eekTUBHOCTI Tparli - 00K 3aBIaHb
J03BOJISIE IIBUIKO H JIETKO IUTaHYBAaTH, NPH3HA4YaTH Ta
3akpuBaTH poOodi 3aMoBIeHHS. BizyampHuii iHTepderic:
cnucku, KanbGan nmomrka, miarpama ['aHTa, crioBimeHHS
PO TOSIBY HOBHX, a00 3MIHM B iCHYIOUHX 3aBIaHHIX
JIO3BOJISIE MIBUAKO YIOPSAKYBaTH po0OOYi 3aMOBJICHHS Ta
ABTOMATHYHO BIJCTEXyBaTH BCi poOOYi 3aMOBICHHS B
cucremi [6].

2. PoOuUTh JOKYMEHTH JIETKO TOCTYIHUMH - CUCTEMa
3abe3nedye LEHTpati3oBaHy Ta ouu(poBaHy 0a3y JaHUX
s Beix  aitmi, ¢opm 1 gokymentiB. [Iporpamue
3a0e3meueHHsT TaKoXK TrapaHTye OesmedHe 30epiraHHs

JIOKYMEHTIB, OOMEXEHHS [0 IpaBaM JOCTYILy, a TAKOX
aBTOMaTHYHE pe3epBHE KOMifoBaHHI. 30epiraHHs B
muppOBOMY BUIVIAAI TOJICTIIYE BIOPSIKYBaHHA Ta

KaTeropu3allito TOKyMEHTIB [7].

3. CxopoueHHs 00'eMy poOIT 3 yHOpaBIiHHA Ta
IUIAaHYBaHHS - 32 JIOTIOMOTOI0 POTPAaMHOTO 3a0e3Me eHHs
CTBOPEHHSl  JOKYMEHTIB, 3BITiB, TpadikiB MOXHa
ABTOMATH3yBaTH, Ta BIANOBIIHO NpUIIBUALIMTH. [loBHa
6i0sioTeka 1M(GPOBUX aKTHBIB BKIIOYAE AKTUBHY 0a3y
JIAHUX BHUKOHAHHS IPOEKTy, 0a3y NaHUX eKcIuTyaralii
BHPOOHMYHMX  aKTUBIB, 0a3y JaHUX  TEXHIYHOTO
00CITyroBYBaHHS aKTHBIB, 3aIUC NIPO BUKOHAHHUH IPOEKT.
BibmioTeka pecypciB KHUTTEBOTO NUKITY 3a0e3reuye TOUHE
Oi3Hec-TUIaHYBaHHS HAa OCHOBI JaHUX 13 CKOPOYCHHIM
gacy, HeoOxigHoTo 1yst TanyBaHHS [8]. Takoxk MOXKIHBO
BBECTH IUPPOBHHA MIOHC, TOMI UL Y3TOIDKCHHS
JOKYMEHTYy He Tpeba Oyae caMOCTIHHO OOXOAMUTH BCIiX
BIZIMIOBIAABHUX OCIO, a JOCTaTHRO Oyle HagiciaTH y
CHCTEMI.

4. TligBWICHHS UIBMIKOCTI peakilii Ha HENITaTHI
cuTyalii - Ipy BUHMKHEHHI HernepeadauyBaHux npooiem,
Hampukiay upu mnposeaeHHi I[P BusBuiocs, 1o
HEOOXiTHO 3aMIHWTH IIe INEBHY JeTallb, TO CHCTEMa Ma€
3alpornoHyBaTh  BHOIp  pimeHb  abo  HEOOXigHY
iH(opMaiio 11 po3B'sI3aHHS TaKoi IPOOJIEMH.

5. IlporpamHe 3abe3neueHHs! JuIsi OOCITyroByBaHHS
JoriomMarae CTBOPUTH MIiLlHY KYJIBTYpPY - BiJIOMHI BHCIIB
Ilitepa [Hpyxepa: «Kymprypa icte cTpaTerito Ha
cHimaHok». llutara He moTpeOye MOACHEHb. Y HBOMY
HaroJIOIIy€eThCs, MO KO Oi3HEeC BiAdyBa€ TPYIHOIII, a
iCHyroua CTpaTerisi Ta MpoLeCcHd He JAlTh MO3UTHBHUX
pe3ynbTariB, KyJbTypa Ma€ HaWOUIbIle 3HAYCHHS Ta
HalOiIbIme BIUIMBaE Ha 3MiHy cutyamii. [loOymosa
CHJIbHOI KOPIIOPaTWBHOI  KYJBTYpH BHMMarae uacy,
BUXOBaHHS Ta 30cepe/pkeHocTi. CuilbHa KOpIOpaTHBHA
KyJIbTypa HEe BUPOCTA€ MUTTEBO, 1 BOHA 3airydae JIoaeH i
IVIaHU 10 po3BuTKy. IIporpamue 3a0e3neuyeHHs Ui
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KepyBaHHS OOCIyTOBYBaHHSM joromarae ¢GopMyBaTH
KyJIbTYPY, OCKUIBKM TIOKa3ye, IO KEpIiBHUKH Ta
MEHeIDKEepH [iHYIOTh MI3BITHICTD, HamiiHICTD,
IIBHIKICTh pearyBaHHs, SKiCTh, Oe3meKy Tomo[9].

6. Bimgmamenuit 30ip maHmx mis BusHaueHHS KPI
[10].

7. Iurerpamisi cucteM OOCIYroByBaHHS 3 IHIIMMH
iHpopMmariiHuMu cucremamu[ 10].

AHasi3 ocTaHHIX JochailkeHb i myOJikamii.
[ndopmaniiini  cucteMn Ui TATPUMKH  QYHKINT
00CITyTOBYBaHHS  HAa3WBAIOTh  KOMII IOTEPU30BAaHUMU

CHCTEMaMH KEpyBaHHS TEXHIYHUM OOCITyrOBYBaHHIM
(CMMS)[10]. SIx BuaHO 3 BWINE3a3HAYCHOTO BOHH
MOXYTb OyTH Ay’Xe KOPUCHUMH i TOMY BXKE TIPE/ICTaBIICH]
Ha puHKY. OTJIIHEMO JesKi pilIeHHS:

1. eWorkOrders - ynpaBiiHHs aKTHBaMH, 3allaCHUMH
YacTMHAMM Ta 3alacaMi, 3allUTH Ha OO0CIyroBYyBaHHS,
KepyBaHHS pPOOOYMMH 3aMOBJICHHSMH, NPOQITaKTHUHE
00CIIyroByBaHHs Ta HaJIHHUI CNHMCOK IHINMX (YHKIIH.
Hanmae xopucTyBauam  MOXJIMBICTH — KepyBaTH  Ta
neperisiaTd 3aBJaHHs Ta Mail0yTHIO poOoTy pa3oMm i3
JaTaMd  BUKOHAHHS, KPUTHYHICTIO, aKTHBaMH Ta
MpaIiBHUKaMH, NMPU3HAUYCHUMH JJISI KOJKHOTO 3aBIAaHHS.
Ilin wac cTBOpeHHA poOOYMX HAPAOIB KOPHCTyBadi
MOXYTh OJABaTH IMPHUMITKH, 300pakeHHs, iH(QOpMaIio
mpo aktuBH Tomo. Iupoki MOXIHMBOCTI 3BIiTyBaHHS
HAJalOTh KOPHUCTYyBauaM HEOOXimHI I1HCTPYMEHTH s
OTPUMAHHS BaXJIMBOi iH(OpMamii Ta CTBOPEHHS 3BITIB
JUTSL BEICHHS CBOIX Oi3Hec-omepaiii [11].

2. ClickMount - mo3utiionye miathopmy, sk HOBHA
MiAXiA 70 YOpPaBliHHA pPOOOYMMH  3aMOBJIICHHSMH,
npodiIaAKTUYHUM OOCIYrOBYBaHHSIM 1 aKTHBaMH, SIKHi
panuKanbHO Bifpi3HsAEThCS BiJ iHImIMX pimiens CMMS Ha
pusky [12]. bBa3yerbcs Ha mBHIOKIA iHTerpamii Ta
MOMUIMBOCTI HANAIITYBaTH CHCTEMY BiJIOBITHO 1O
VHIKaIbHUX Oi3HEeC-TpOoIeciB, HE BHUMAaral4d CKJIaTHOT
KOH(piryparrii.

3. Limble CMMS - xomanpia 3asBise, o ii 6yino
CTBOpEHO, 100 CTaTH MEepIIo0  MO-CIPABXKHBOMY
MPOCTOK0 y BHKOPHCTaHHI, CyYaCHOI Ta MOOIJIBbHOIO
CMMS, siky MOXHa 3alyCTUTH 3a JiYeHI XBWJIMHH 3
MOBEPHEHHSIM 1HBECTHUIIN MPOTIArOM KUIbKOX THXHIB. 3a
gonomoroto Limble CMMS Bu MoxeTe KepyBaTH
3alUlaHOBAaHUMM Ta HE3aIUIaHOBAaHMMH poboTamMu 3
TEXHIYHOTO 00CITyroByBaHHs, aBTOMAaTU3yBaTH 3allUTH Ta
IUTAaHYyBaHHSA pPOOIT, KOHTPOIIOBATH iCTOPII0 pOOOTH,
CTBOPIOBATH 3BiTH, YIOPSIIKOBYBAaTH aKTHBH TomIo [13].

4. Tractian po3poOisie ONTHMI30BaHI amapaTHO-
NIPOrpaMHi PIlIeHHs, SKi Jal0Th TEXHIKaM 3 TEXHIYHOTO
o0ciryroByBaHHs Ta 0ocobam, SIKi MPUHAMAIOTh PILICHHS Y
MIPOMHUCIIOBOCTI, TIOBHUI HArIsAA 3a CBOIMH OIEpamisiMu.
Ile nmemokpatusye AOCTYN IO CKJIaJHUX 1HCTPYMEHTIB
MOHITOPHHTY B peaJbHOMY Yaci Ta omepariii 3 akTHBaMu.
Pimenns Tractian BHKOPHCTOBYIOTHCSI B CEpEIOBHIIAX,
SKi OXOIUTIOIOTH 3arajioM 5% CBITOBOTO MPOMKCIOBOTO
BupoOHMITBa. IllMpoke OXOIUIEHHS pPHHKY KOMIIaHi{
MATBEPKYETBCS 11 KIIEHTCBKOIO 0a3010 3  pI3HHX
ramyseir, Takux sk John Deere, Procter & Gamble,
Caterpillar, Goodyear, Carrier, Johnson Controls i Bimbo,
BiacHuk OpenaiB Little Bites i Thomas Bagels. Kiientn

Tractian 6avaTh peHTaOENbHICTh IHBECTHUIIIN Y 6-12 pa3iB
i3 exoHomiero B cepeaHpboMy 6000 momapiB CIIIA Ha
KOHTpPOJIbOBaHYy MammHy Ha pik. Llime gomoMixHOTO
TEXHIYHOTO OOCIyroBYyBaHHS MIIIHO BKOpiHEHa B
30UIBIIEHH]  KIJIBKOCTI ¢axiBmiB 3  TEXHIYHOTO
o0ciyroByBaHHS 71 3a0€3MedeHHsT OUTBII HATIOJIETIINBOT
JIIArHOCTHUKY 31 3BOPOTHUM 3B’ SI3KOM JIFOJJUHU B IHKJII.

Micist Tractian monsrae B ToMy, 100 00’eqHATH
JocBin QaxiBmiB 3 TEXHIYHOrO OOCIYroByBaHHS 3
MOJIIMBOCTSIMH ~ aBTOMAaTH30BaHOi  CHCTEMH,  sIKa
3a0e3Me4nTh TOYHICTH Ta IIBUIKICTH NPUHHSTTS pillICHb
IIpY BUPIIICHHI Ta MOTIepeKeHH] mpodiem [14].

Ane y mux cucTeMax € IeBHI HeJOMiKH:

- iHTepdelic aHIMHCHPKOI0 MOBOIO - OUIBIIICT
MPaliBHUKIB CYYaCHHX TIANPHUEMCTB HE BOJIOIIIOTH

iHO3eMHOI0 MOBOIO HA JOCTaTHROMY piBHiI, I
moBHOIIHHOT ~ pobotu. Ilpm  cmpoOi  iHTerpyBaHHS
HEepo3yMiHHs  iHTepdelicy  MOXXe  IMpU3BECTH  JI0

00OME)KEHOT0 BHKOPHCTAHHs, a 3TOJOM 1 0 BIAMOBH BiJ
Hel.

- CKJQJHICTh iHTerpamii - Ha Bcix mIardopmax
MOKHA JIMIIIE TIOAATH 3asBKY Ha JIEMOHCTpAIiifHy Bepcilo.
3aMicTh TOro, MO0 MOXXHA OYJIO JIETKO 1 MPOCTO HPOUTH
peecTpamnito, Ta MOJUBHUTHCA IIO TaM €. 3HOBY X TakH,
SIKIIIO IGMOHCTpALis Oyie IPOBOANTHCS aHTITIHCHKOIO - I1e
3HaYHO MIJBUIIyE BUMOTH 1O KEpIBHHUKIB BiIIiJIiB.
JlpyruM eneMeHTOM € cama 0araTOBHMIpHICTh CHCTEMH,
Hanpukian Click Maint 3a3Hagae, mo IiX IIIb
HaTpeHyBaTH KopucTyBaduiB 3a 30 1OHIB, a He 3a MicAi
pobotu, sk y iHImIHX cuctemax [12]. Skbu cuctema
Oyna 6 IPOCTIIIOK, TO Ha 11 IMIUICMEHTAIIiI0 BUTPAYaIOCh
O MEHIIIE Yacy.

- BapTICTb BUKOPHCTAaHHS CeEpBiCY - OLIBLICTD
BcTaHoBMoe wHiHy Bix 30 mo 100 monapiB 3a omHOTO
kopuctyBada. Hampukmaxg Limble CMMS wmae tapudu
28% i 69$ 3a ommoro kopucryBaua. ToOTO SKIIO B3ATH
HEBEJIWKY CepBiCHY opradizamiro Ha 20 mroged, TO
BIIMIOBITHO B Micsmpb Tpeba Oyne cruauyBatu Bim 21280
1o 52440 rpuBeHb, IO TPU CEePEnHil 3apIuiaTi cirocapsi-
peMoHTHHKAa B YKpaiHi Ha cideHb 2024 poky B 11701
rpuBeHb [15], € okmagamMu Big JABOX 0 II'STH
NpAaIiBHUKIB.

ToMmy HaBiTh y 3axiJIHUX €KOHOMIKaX, HE3BAKAIOUU
Ha BaxuuBicTh CMMS sK KIIIOYOBOTO IHCTPYMEHTY B
yIpaBIiHHI  OOCIYrOBYBaHHSM, CTYIiHb JOCATHYTOTO
yCMmiXy B YCHIIIHOMY BIPOBA/PKCHHI TaKHUX CHCTEM,
HaBiTh Yy BEIHKHX, J0Ope 3a0e3MeYeHuX pecypcaMu
OpraHizamisix, € Hampo4Yyh NOraHuM. BimmoBimHO 10
IHTepHET-I0CIIPKEHb, KIUIBKICTh YCIIIIHUX peai3aliit
CMMS cranoButs Jmme Onn3bko 25-40 % 1 KUIBKICTB
KOpHUCTYBayiB, sIKi BUKOpHCTOBYI0oTh CMMS ab6o eAM Ha
MOBHY MOTYKHICTh, CTAHOBHUTS Jtutire 6-15% [16].

Mera po6oTn. MeToro ctarTi € po3pobka Momeni
iHpOopMamiiHOI CHCTEMH IUIaHOBO-TIONEPEIKYBATBHUX
PEMOHTIB, MepII 3a BCE, OPI€HTOBAHOI Ha YKPaiHCBKUH
PHHOK, Ta peaji3amis Ha ii OCHOBI KOMII IOTEpHU30BaHOT
CHCTEMH KEpyBaHHS TEXHIYHUM OOCIyrOBYBaHHSIM 3
MOJKJTUBICTIO MOJJAJIBIIOTO pO3IINUPEHHS Ta
BJIOCKOHAJICHHS (pyHKIIOHAITY.
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BukJjaa ocHoBHOro marepiaay. BpaxoByroun Taxi
BUXiIHI JaHI MOXHAa TPUIYCTHTH  HEOOXiTHICTH
CTBOpPeHHS IaTGopMu [T OpraHizamii IDIaHOBO-
ToTIepeKyBaIbHIX PEMOHTIB, sIKa OyIe OpieHTOBaHA Ha
YKpalHChKUN PUHOK.

BinmoBimHo anmsg  mouaTky —Tpeba  BUPINIMTH
Halimepille TMUTaHHSA - HU3bKUE mopir Bxoay. lle Oyme
JIOCSITHYTO 32 PaxyHOK JBOX pedeii:

YKpaiHCceKa

1) mokaizaitist yKpaiHCHKOIO i aHTITIHCHKOI0 MOBAMH;

2) peectpartito MOXHa Oyjie mpoiTH Ge3 3ampOIICHHS
Ha JIEMOHCTpAIlif0 3 MiHIMAIbHOI KITBKICTIO KpOKIB.
Hocratapo Oyzme matu jume email Ta Homep TenedoHy,
SIKi ITOKa3aHo Ha puc. 1.

®

Puc. 1. Cropinka peectparii y cepsici

[Micns peectparnii HE0OXiIHO CTBOPUTH KOMIIAHIIO.
Tomy w0 mnependadaeTbcsi, MO BIACHUK MOXE MAaTH

LocTynHi KoMnaHii:

JeKiTbKa KOMIaHii. | micias mporo BiIKpHETHCS BUOIp
KOMTaHii puc 2.

Maintenance company

*

CTBOPUTU HOBY KOMNaHi0

Puc. 2. Bubip xomma#nii

Ha npomy eramm KOpHCTyBau € 3apeecTpOBaHUM Ta
IIOBHICTIO TOTOBMM JI0 MOJAIBIIOI  IMIIEMEHTAIT
nianpueMcTBa. OCHOBHUM €JIEMEHTOM KOMIIaHII € IPOEKT.
Ile mMoxe OyTH SIK OKpeMe IIiJIPHEMCTBO, HAIPHKIIA
maxta abo kap'ep abo >k OJHMI 00JIaHAHHS, HATIPUKIIA/
OypOBHIl CTAaHOK.

Y 1poeKTi € OCHOBHA iH(pOpMAITis:

- Ha3Ba;

- TN TIPOEKTY - MOXe OyTH abo (hikcoBaHa BapTICTh
3a poborH, abo Time&Material - konM KoXHa BUTpaueHa
roauHa Oysie oriadyeHa 3aMOBHUKOM;

- KJII€HT;

- BJIIOTA MPOEKTY;

- OFOJDKET MPOEKTY, SIKIIO 11 (hiKCOBaHa BapTiCTh;

- BapTICTh TOAMHU POOOTH CEPBICHOTO CIIeIiaicTa
JUTA 3AMOBHHKA, KMo obpano tun Time&Material,

- TOYATOK Ta JeIIaliH poOiT;

Bicnuk Hayionanbrno2o mexuiunozo ynisepcumemy « XI11».
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- cTaTycH 3amadyi, siki OyAyTh BHKOPHCTaHI y I[bOMY  TaKOX KOHTPOJIIOBATH Yac BHKOHaHHA. [Ipm cTBOpeHHI

TIPOEKTI,; 3amadi puc 3. € Tpu 00OB'SI3KOBHUX ITOJIA:
- OIIUC; 1) mpoexT;
- Qaiiim (HeoOXimHI JOKYMEHTH). 2) KepiBHUK;
[HIIIOI0 OCHOBHOIO YAaCTHHOIO CHCTEMH € 3amadi. Lle 3) BiAmOBimaNBHHIA.

JTO3BOJISIE PO3MOAUTHTH 3000B'I3aHHS MK pOOITHHKaMH, a

HdopaTtn 3aBaaHHA

MposepeHHs TO250 Hosui v
DM75 | v
CraHpapTHa cTaBka v
@
e ’ 51 25.01.2024 08:00 I CepegHiit v

- &

1 25.01.2024 20:00

Puc. 3. IaTepdeiic cTtBopeHHs 3ama4i

Takox 1O 3aBHaHHA MOXKHA JOJAaTH OMUC Ta  NOTPiOHI MOJATKOBI IHCTPYKWii A7 BHKOHAHHA, TO iX
HeoOximui ainmu. Lle MoxyTs OyTH HapsA-IONyCK, MOKHA OyJie opraHi3yBaTH 3a JIONOMOIOI0 YEK-JIUCTIB 200
HaKJIaJHa Ha OTPUMAaHHs MarepiaiiB Tomo. SKimo OyayTh  mig3amad puc. 4.

Mip3aBnaHHA

3anexHicTb Bif 3aBAaHb

Touku ornspy #

1. NepeBipnUTM CTaH OCHOBHOIO rigpoHacocy Ha
HasBHICTb BUTOKIB Macna

HonaTtv NyHKT Bupganutu nucT

Puc. 4. Intepodeiic s nonaBaHHs MiA3a1a4, 3aI€KHOCTEH MK 3a/Ia4aMy Ta YeK-IUCTa (3rOpH JOHU3Y)

B 3amady BIiANOBIIHO MOKHA 3aHOCHTH TOJMHH, - BUKOPHCTaBLIM Tpekep. Moxke Oyle akTyalbHHM,
CKiZIbKH OyJI0O BUTpaueHO MpPAaliBHUKOM Ha ii BUKOHAHHA.  SKIIO € JOCTYIH A0 IHTepHeTy. BaxkinuBo po3ymiTi TOYHHH
Ile MoxHa 3pOOUTH B IEKITLKOX MICIISIX:

Bicnux Hayionanornoco mexuiunozo ynisepcumemy « XI11».
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4ac, SIKUA PeryJIoeThbCsl, HANPUKIAA, 3ai370M/BHI3IOM 3 Takox sikuio Oyna OpuragHa mnocrtiiiHa pobota, TO
i ATPUEMCTBA, MOJKJIMBE BHECEHHS depe3 OLIbII 3pydHUH A KepiBHUKA
- BHECTH BPY4HY B 33/1a4y puc. 5. eKpaH pHuc. 6.
X
MpoBepneHHs TO250
8.33% 01:00 / 12:00
% £924.01202416:46 x 0 : 0 @
Hisroroesa go © 2401202416:46  24.01.202416:45 0100 »

nposeaeHHs TO

Puc. 5. [nTepdelic BHeceHHs BUTpAT 4acy BPyJHY

S moos-mozozs <

. CooropHi
3ATANTbHUM YAC

01:00r

MH + 22 Ciy BT+ 23 Ciy Cp + 24 Ciu
00r 00xs 00r 00x8 = 01r 00x8 =

DM75
M MposenexHs TO250 00 2 00 (I 00 o1 - 00

Hepo60o4i roanHm oo r 0o xs

Tun

< MiaTeeppKera sianycTKa 00r 00xs 00r 00 xs 00+ 00 xa
B i 00r 00xs 00r 00xs 00r 00x8
© ®ope-maxop 00r 00 xs 00r 00 xs 00r 00xs
W 1R onmKacii N DRI 00r 00 xa 00r 00 xs 00r 00xs
KinbkicTb roguH 3a 1 aeHs

00+ 00xa 00r 00xs 00r 00xa

Puc. 6. ExpaH BHeceHHs BUTpaT 4acy Jisg Opuraay poOiTHHKIB

[Ticnst BUKOHAHHS 3aBAaHHS POOITHUK 3MIHIOE HOrOo  TOTOYHMH cTaH poOir, Hampukiax B KauGan mommi
CTaTyC 1 KepiBHUK MOXX€ TaKMM YMHOM BiJICJIIAKOBYBaTH  pHC.7.

Hosuit o B pob6ori ° 3aBeplueHo
M MNposepeHHs TO250 W BHennaHoBa 3aMiHa NannBHUX W MNpoBeaeHHs TO125
dinbTpiB

25 January, 08:00 ° °

Puc. 7. Intepodeiic Kanban nomkn

Jdnsi  nnaHyBaHHS — 3affHATOCTI  mepcoHany Ha  Jiarpamy ['aHTta, Ha sikid Oyne BHAHO YBECh PO3IOJLT
HACTYITHMH TWXIEHb JOLUIBHO OyZe BHKOpUCTAaTH  3ajay y 4aci, puc. 8.

Bicnux Hayionanvnozo mexniunoeo yHieepcumemy « XI11I».
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m Ty

Tasks
DM75
M BHennaHoBa 3aMiHa nanueHux ¢inbTpis

DM75
R MposenexHs TO125

DM75
MposeanexHs TO250

Ciuenb 2024

%6 17 18 19 20 21 22 23@25 26

Puc. 8. IlnanyBanHs poOIT Ha TOTOYHUI THXIICHb

Huns  opramizamii pobit Ha MaWOyTHI mepionn
BaXXJIMBO PO3YMITH TaKOX, SKi POOITHUKH MOXYTh IX

BUKOHaTH. ToOMy akTyalbHHM 3aBHAaHHAM € OOJIK

JKapHSHUX Ta BIOIyCTOK puc. 9.

o1

31 January

Maintenance company

KomaHpa Q

14 15 16 17 18 19

° AHTOH

20

NikapHAHWIA

HeonnayysBaHa BignycTka

BianycTka

niaTeepaXxeHUi NikapHAHUA
nNiaTeepaXkeHa HeonnavyysBaHa BiANycTKa

NinTeepaXeHa BianycTka
2

o
==

Puc. 9. InTepdetic 06iKy JIIKapHIHUX Ta BIAITyCTOK CHiBPOOITHHKIB

VY cucremi € posragyeHa CHCTeMa JOCTYIiB, 3a
JIOIIOMOT'010 SIKOT MOYKHa PO3MEXKYBAaTH BHECCHHS TaKHX
JIHIB Y KaJIeHJ1ap, Ta iX MiATBepAKESHHS.

Takox y cucremi € (piHancoBa ckiagoBa. KoxxHomy
NpaIiBHUKY y HOro KapTKy MOXKHA MOCTaBUTH BapTiCTh
roguHA mpami. [ogwHM, ski Oynu BHeceHI y 3ajadi,
OyayTh IMOMHOXXEHI Ha Iie¢ 3HaYeHHs. | B pe3ynmpTari MU
MaeMO aBTOMAaTUYHUII PO3PaXyHOK BUTPAT HA Ty YM iHIIY
omepamio. A TakoX CyMapHO MOXKHAa OIIIHHTH CTYITiHb
MPUOYTKOBOCTI TPOEKTY.

BucnoBku. XwmapHi miardopmu ais oprasizamii

TECTYBaHHS MOXJIMBE Yepe3 IMPOCTy peecTpailito 0Oe3
HOMNEPeHIX Y3ro/KeHb Ta JeMOHCTpAIlii.

[MonanpmuM yIOCKOHAJICHHSIM L€l cucTeMHu € 30ip
Ta aHalli3 JaHUX JUId BUSIBJIICHHS aHOMaliid y poOoTi Ta
NOTeHUIMHUX 7AedekTiB obiagHaHHS, IO J03BOJISIE
CBOEYACHO INIPOBOJUTH PEMOHT IO TOTO, SIK BHHHKAIOTh
300i. Ile cmpsmoBaHO Ha MIiHIMI3aIil0 YacTOTH
TEXHIYHOTO 00CITyroByBaHHs, YHUKHEHHS HE
3aITAHOBAHMUX BIJKIIOYCHb 1 HEMOTPiOHMX BHTpaT Ha
npodirakTnaHe 00cmyroByBaHHA[17], TOOTO CTBOpPEHHS
QITOPUTMIB  TOMEPEIHKYBaJIbHOTO OOCIyroByBaHHS Ha
0a3i MalIMHHOTO HABYAHHSI.

MIPOBEICHHS MTAHOBO-TIPO(ITAKTHYHUX PEMOHTIB Ha  ocHOBI  3poOJCHHMX  BHCHOBKIB  MOXKHA
MOXYTb: MiICYyMyBaTH, 1[0 METY CTaTTi OyJIO JOCATHYTO.

- CKOPOTHTH 4ac mpocToro Ha 32%][18]; .

- MBUIIUTH IPOAYKTUBHICTE Ha 26%; Crncox airepatypu

- 3MCHIIINTH YaCTKOBI BUTpaTH Ha 23%); 1. Cucmema  nnamoso-nonepedicysarvhux  pemonmie.  URL:

- 30iNBIINTH TepMiH ciTyk0u akTuBiB Ha 18%. https://studfile.net/preview/9248192/page:8 (mata 3Bepuenms: 20

o . . ciuns 2024).

Alle Ha MIOTOYHHH Hac 61_{“’1“‘"“’ 3 HUX € CKIAIHUMI 5 - epanimipour V, Najjarbashi A, Sheikhalishahi M. Multi-objective
0 ajanTamil  Ha  yKPalHCbKOMY  PpUHKY — 4epe3 modeling for preventive maintenance scheduling in a multiple
AHIJIOMOBHUH iHTep(elC Ta BHCOKUI IMOPIT BXOIY IS production  line. J Intell  Manuf  2013;  26:111-22.
inTerpanii. Po3poOiieHa cuctemMa Mae OCHOBHI YacTHHH doi:10.1007/510845-013-0766-6. . )

4 OpraHizamii Ta KOHTPomo npopencnns TITIP. Takox 3. How to Create a Preventive Maintenance Plan in 5 Simple Steps.
AT op a p 'p A : URL: https://www.brightlysoftware.com/blog/preventive-
posramyeHy CHCTEMY HO3BOIIB, SIKA MOXE OOMEXUTH maintenance-plan (nata 3sepuenns: 20 ciuns 2024).
moctyn g0 ¢iHaHcoBoi abo uytnmBoi iH(popmamii 4. How can preventive maintenance improve workplace safety? - URL:
KoMITaHii. B Toii e Yac BOHA € MPOCTOIO JUTS PO3yMiHHS https://upkeep.com/learning/preventive-maintenance-improve-

i icui b i A workplace-safety/ (nara 3Bepuens: 20 ciuns 2024).
Ta  BIPOBALKCHHSA Yy  AIOMHM - CEPBICH YHKIIL. 5. Caxuno €.10. Menedocmenm cepsicy: meopis ma npakmuka. K. :
LIYJL, 2019. 328 c.
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B. B. MOCKAJIEHKO, H. I. ®OHTA, A. B. TABPHJIEHKO, O. M. FE3YACTHHH

AHAJII3 ITPOBJIEMU INPOITHO3YBAHHA TPEHIB KPIIITOBAJIFOTHOI'O PHHKY TA CYYACHI
HNIaxoau a0 I BUPIIIEHHA

PO3risHyTO aKkTyaisHy MpoOiIeMy MPOrHO3yBaHHS TPEH/IB KPITOBAIIOTHOTO PUHKY Ta CydYacHi MiAX0au 10 iX BHpilIeHHsS. BH3HAYCHO /1Ba O CHOBHUX
(hakTopH, SIKi BIUIMBAIOTH HA BAPTICTh KPUITOBAIIOTH — L€ PO3MIP PUHKY KPHIITOBAIIOTH Ta TEMITH 3pOCTaHHs 00csriB puHKy. HaBeneHi pesynbraTu
JIOCITI/DKEHB 1010 NEePCIEKTUB KPUIITOPUHKY, Y TOMY YHCII Te, 10 OITKOIH y MaiOyTHpOMY Moke OyTH 3aXHCTOM BiJ maaiHHs Kypcy nomapa CIIA
JUISL Y9aCHUKIB (JiHAHCOBOTO PHHKY. TakoXk NOCHITHUKH PO3IIIIAIOTH OITKOTHU HE SIK TOTIBKY, a SIK IHBECTHIIHHUHA aKTHB. 3po0JICHO BHCHOBOK, IIO
peryJIroBaHHs Ta GKOHOMIYHA IIOJITHKA, SKa IOB’s3aHA 3 BHKOPHCTAHHSM KpPHITOBAJIIOT, MOCTYNOBO MOCHIIOIOTHCS OaratbMa KpaiHaMH y Mipy
miiBHLIEHHSI i1 iHBecTULiitHOT mpuBabnuBocTi. HagaHo anami3 3amadi mporHo3yBaHHs TPEHIy PUHKA KpUNTOBaMOTH. HamaHo aHami3 JOCTiKeHb Ta
myOmikamiif I0J0 METOZIB IPOTHO3YBAaHHS BApPTOCTi KPHNTOBAMIOTH. TpaaumiiiHi Moaeni 4acoBUX psfiB, Taki sk Mozxens ARIMA, mponosxkyroTs
OyTH HOMyJSIPHUMHE Y (iHAHCOBOMY IIPOTHO3YBaHH, aje 1i BUKOPUCTAHHS MEHII e(heKTHBHE IS PHHKIB 3 BHCOKOIO BOJATHIIBHICTIO, L0 XapaKTEPHO
JUISL KPUITOBAMIOT. [IpOrHO3yBaHHs LIHW KPHITOBAIIOTH — Li¢ MpobiieMa YacoBHX DsAIB, Ky MOXKHA BHPIIIUTH 32 JOMOMOIOI0 perpecii Ta iHmmx
METOJ(iB MAIIMHHOTO HaB4YaHHs. HaBeneHi pe3yinbTaTH CydacHHX JOCHI/UKCHb IIOAO MOTEHIIaly MAIIMHHOTO HABYaHHS Y BHSBICHHI CKJIAIHUX
TPeHAIB Ta 3aKOHOMipHOCTEi. JloBeIeHO, 10 METOaH TJIMOOKOro HaBYAaHHS MOXKYTh OyTH e(EKTHBHMMH JUIS IPOTHO3YBAaHHS YacOBHX PsIiB 3i
3HaYHUMH KOJIMBaHHAMH Ta 3 Maike XaOTHYHOIO Ta Herepe]0auyBaHOIO MOBEAIHKOK0. 3p00JICHO BHCHOBOK, IO KJIFOYOBHM aCIEKTOM € CTBOPEHHS
THYYKHAX MOJeNeH, sKi MOXKYTh aJanTyBaTHCs OO HOBUX [aHHMX Ta 3MiH y PHHKOBI# quHamini. KoMOiHyBaHHS TpaiWUiiiHUX METO[IB TEXHIYHOTO,
(haxTOpHOrO aHANI3y 3 IHHOBALIMHAMU METOJaMH MAIIMHHOTO HAaBYaHHS MOXKE IPU3BECTH O CTBOPSHHS MOTYKHUX TiOpuaHuX Mozxened. Lli momerni
BUKOPHUCTOBYIOTb SIK KIIbKICHI, TaK 1 sIKICHI JaHi JUIsl pO3pOOKHU OLIbLI TOYHKX MPOrHo3iB. OGIPYHTOBAHO MOLIIBHICTD PO3POOKH MPOrPAMHHUX CHCTEM,
SIKI pealti3yloTh Cy4acHi METOAM IITYYHOTO iHTENEKTy, Y TOMy YHCIi MAIIMHHOTO HaBYaHHs, IIMOOKOro HaBYaHHs, OOPOOKM NMPHPOIHOI MOBH Ta
IHIIMX TEXHOJIOTIH Juisi 3abe3ledeHHs aHali3y PHHKY, BHSIBIICHHS 3aKOHOMIPHOCTEl Ta HaJaHHS NPOTHO3IB IIOJO0 TPEHIIB KPHIITOPHHKY.
Buxkopucranns Takoro I13 Oyne HomoMororo iHBectopaM y BH3HAYCHHI MOTEHUIHHO MPHOYTKOBUX IHBECTHIIWHHX MOXIIHBOCTEH, B YIPaBIiHHI
PH3UKaMH Ta IPUAHATTI OOIPYHTOBAHKX PIILICHh B yMOBaX BUCOKOI HEBHU3HAYEHOCTI.

Kuamo4oBi ciioBa: pOrHO3yBaHHS, PUHOK KPHITOBAIIOTH, YAaCOBHIT Psii, MAIMHHE HABYAHHS, HSHPOHHI MEpexi, IHMO0OKe HaBYaHHS, ri0pinHa
MOJIEIIb.

V. MOSKALENKO, N. FONTA, A. HAVRYLENKO, O. BEZCHASTNYI

PROBLEM ANALYSIS OF FORECASTING CRYPTOCURRENCY MARKET TRENDS AND MODERN
APPROACHES TO ITS SOLUTION

The current problem of forecasting trends in the cryptocurrency market and modern approaches to solving them are considered. Two main factors have
been identified that influence the value of cryptocurrency: the size of the cryptocurrency market and the growth rate of market volumes. The results of
research on the prospects of the crypto market are presented, including the fact that Bitcoin in the future may be a protection against the fall of the US
dollar for financial market participants. Researchers also view bitcoins not as cash, but as an investment asset. It is concluded that regulation and
economic policies related to the use of cryptocurrencies are gradually being strengthened by many countries as its investment attractiveness increases.
An analysis of the problem of forecasting the cryptocurrency market trend is presented. An analysis of research and publications on methods for
predicting the value of cryptocurrency is presented. Traditional time series forecasting models, such as the ARIMA model, are effective for financial
forecasting, but their use is less effective for markets with high volatility, which is typical for cryptocurrencies. Cryptocurrency price forecasting is a
time series problem that can be solved using regression and other machine learning techniques. The results of modern research into the potential of
machine learning in identifying complex trends and patterns are presented. It has been proven that deep learning methods can be effective in predicting
time series with significant fluctuations and almost chaotic and unpredictable behavior. It is concluded that the main aspect is to create flexible models
that can adapt to new data and changes in market dynamics. Combining traditional technical factor analysis techniques with innovative machine
learning techniques can result in powerful hybrid models. These models use both quantitative and qualitative data to develop better forecasts. The
feasibility of developing software systems that implement modern methods of artificial intelligence, including machine learning, deep learning, natural
language processing and other technologies to provide market analysis, identify patterns and forecast crypto market trends is substantiated. The use of
such software will assist investors in identifying potentially profitable investment opportunities, managing risks and making informed decisions in
conditions of high uncertainty.
Keywords: forecasting, cryptocurrency market, time series, machine learning, neural networks, deep learning, hybrid model.

Beryn. YV cBiti, ge mudpoBi TEXHONOTIi CTPIMKO
NpOrPECYIOTh,  KPHNTOBATIOTH €  HOBHM  KJIacoM

puOyTOK, CTBOPIOE 3HAYHI BUKIMKWA IS TOYHOTO
NporHo3yBaHHs. LliHM Ha KpUNTOBAIIOTH MOXYTb

(iHAHCOBMX aKTHUBIB. PWHOK KpHIITOBAIIOT BiAKpUBA€E
YHIKaJIbHI MOXJIMBOCTI JJI iHBECTOpiB, AaHANITHKIB Ta
PO3pOOHUKIB TMPOrPaMHOTO 3a0e3MedeHHs. 3 MOMEHTY
mosiBu Bitcoin y 2009 porii, KpUOTOBAIIOTHHHA PHHOK
MIPOWIIIOB NUISAX BiJl HIMIOBOTO iHTEPECY A0 TI00ATLHOTO
¢inancoBoro ¢eHomeHy. PO3BHTOK Ta MOMyIApH3aIis
KPHIITOBATIOT BHMAara€ KOMIUIEKCHUX TEXHOJIOTIYHHX Ta
AQHANITUYHUX pIOIEHb U aHali3y Ta IPOTHO3YBaHHS
PO3BUTKY PUHKY, IO CTA€ KIIOYOBHM IHCTPYMEHTOM IUIS
YCIIIITHOTO 1HBECTYBaHHS.

BonatuibHICTh KPUNTOBAIIOTHUX PHHKIB, X04a 1 €
NpuBaOIMBOIO JUIA TPEeWAepiB, SIKI HIyKarOTh LIBHIKUHA

©B

3a3HaBaTH EKCTPEMaJIbHUX KOJMBaHb Yepe3 pi3HOMaHITHI
30BHIIIHI (aKTOPH, BKIIOYAIOYH PETYIATOPHI BTPYUYaHHS,
3MiHH B TEXHOJIOTIYHIN iH(ppacTpyKTYpi,
MaKpOEKOHOMIYHI TEeH/IEHIII{ Ta HaBiTh COIiaIbHI HACTPOI.
Taka HemepenOauyBaHICTh BUMAarae BiJ aHAUTITUIHOTO
MporpaMHOTO  3a0e3ledeHHs  3[aTHOCTI  IIBUJAKO
aJanTyBaTUCS Ta OHOBIIIOBATH MPOTHO3W Yy PEaJbHOMY
yaci. KpiM Toro, puHOK KpUNTOBAJIIOT € IOCUTH MOJIOANM,
I TYT yYaCHUKH DUHKY MalOTh 3HaYHO MEHIIMH JOCBiX
repet0ayeH st MOPIBHSAHO 3 TPaJULiiHUMK (DiHAHCOBUMH
puHKamu. lle yckianHIOE BHKOPHCTaHHS TpaIuLiiHUX
METOMIB  (hiHAHCOBOTO aHAI3y Ta MPOTHO3YBaHHS,

. B. Mockanenko, H. I'. ®onra, A. B. I'apuinenko, O. M. Besuyactauii, 2024
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3MYIIYIOYX aHANITHKIB NIYKATH iHHOBAIIMHI MIXOMU Ta
BHKOPUCTOBYBaTH TMIEpPelOBI TexHoJorii i 300py,
00pOoOKH Ta aHATI3Y JaHUX.

OCKiNBKH TIepe10aueHHss TAKOTO PHUHKY TIOB’SI3aHO 3
HEBU3HAUCHICTIO Pi3HOI MPHUPOAH, OOPOOKOIO BEIHKHX
o0csATiB HaHWX Ta IIe BiH 3aJCKUTh BiI CTpaTerii
YYacHHUKIB pPUHKY, TO € aKTyaJbHOIO IpoOJIEeMOI0
JIOCHI/DKEHHST Ta pO3po0Ka NpPOTpaMHUX CHUCTEM, SIKi
peati3yloTh CydacHi METOJAM LITYYHOTO IHTENEKTY, Y
TOMY YHCJII MalIMHHOTO HaBYaHHS, 0OpPOOKM NPHPOIAHOL
MOBH Ta OJOKYCHH TEXHOJOTIA [Uis 3a0e3MeueHHs
TMOOKOTO aHaJli3y PHHKY, BHABICHHS 3aKOHOMipHOCTEH
Ta HaJlaHHS TOYHHX MPOTHO3iB. Bukopucrannas takoro 113
Oyze [OmOMOron iHBecTopam  UIs BU3HAYECHHS
MOTEHIIHO NMPUOYTKOBHUX IHBECTHLIHHIX MOKIMBOCTEH,
VIPaBIiHHA pU3UKaMH Ta NPUAHATTS OOIPYHTOBAHHX
pilIeHs B YMOBaX BHCOKOi HEBIH3HAYECHOCTI.

AHaJti3 npo0JieM aHaNi3y PUHKY KPUITOBAJIIOTH.
BiTKOTH Ta iHII KPWUIITOBAIIOTH 3aJIe)KaTh HE JIMIIC BiJ
BJIACHOTO HOIUTY Ta MPOTO3HLil, OCKUIBKH
MaKpPOCKOHOMIUHHUI 1HAEKC Ta IHJACKC I[iH Ha BaXKIHBI
aKTHBHM MOXYTh BIUIMHYTH Ha iX winy. Bapricte BamoTu
MOXE 3aJIeKaTH JIMIIE BiJ HOMHUTY Ta MPOTO3MLIi Ha He;
aie 3 Ii€l TOYKH 30py, HANPHUKIAA, OITKOIH NaleKuid Bix
TOTO, MO0 CTaTH peaqbHOI0 BATIOTOIO SK CTBEPIKYETHCS
y 0araTeox IOCIiIKCHHAX.

BusHauatote  1Ba  OCHOBHHX  (akTopHW,  SKi
BIUIMBAIOTh HA BapTICTh KPUNTOBATIOTH, BKIIOYAIOUH
OiTKOiH.

1. Po3mip puHKy KpunroBamoTH. KpunrtoBamoTa
MOYKE OTPUMATH MEBHY LIHHICTh BiJ] PUHKOBHUX €(EKTIB.
OCKUIbKY CHIBBIIHOIIEHHS MK BapTICTIO KPUIITOBAIIOTH
Ta po3MipoMm ii puHKy cynepminiiine. Ile o3Hauae, 110
BapTiCTh HAWMOMYJSIPHIIIO! KPHUITOBATIOTH (OITKOTH)
HabaraTo BUINA, HDX IHIIMX KPHUITOBAIOT 3 MEHIIOO
KUTBKICTIO TpelaepiB, i e BimoOpakaeThCs HA PHUHKOBIN
Karriramsanii.

2. Temmnt 3pocTaHHs 0OCSTIB PHHKY. Y Mipy TOTO, SIK
PUHOK POCTe, TOTYXKHICTh OOpOOKH, sKka HEOOXimHA IJIs
BUPOOHMIITBA MOHETH, 3pOCTa€, 1 Le TaKoK JOJac
LIHHOCTI KpunToBatoTH [1].

IcHyIOTBH pi3HI MeXaHi3MM CTBOPEHHS LIHHOCTI JJIs
BIpTyaJIbHUX BAJIIOT, SIKI BiJOOpa)aloTh B3aEMOIII0 MiX
BIpTyaJIbHUM PUHKOM Ta peajibHOK €KOHOMIKOO [2].

[epeBaxkHa OLIBIIICTE EKOHOMIYHOT JiTEpATypH MPO
OITKOMHM Ta IHIII KPHUIITOBANIOTH 3a3BHYAl IPHUCBIYCHA
BUBYCHHIO pI3HUX (DaKTOPIB, SKI MOXYTh TIOSCHHTH
JUHAMIKY IiH. /leTepMiHaHTH IiHM MOXXHa 3TpyITyBaTH
Takx:

- PHHKOBI
MIPOTIO3HILiT;

- Makpo(diHaHCOBI (aKTOPH;

- iHTepec TPOMaJCHKOCTI Ta IHBECTOPIB, BUCBITIIEHHS
HOBUH;

- 3MIHHI, IOB’s3aHi 3 TEXHOJIOT1SIMH.

Hapenemo mnpukiaanu AOCHIKEHb, NPUCBIICHUX
aHaJ i3y BIUIMBY LWX Ta IHIIMX (AaKTOpPiB HA IiHY
OiTKOTHY.

B nmocmimkenHi [3] BUBYAIOTHCS MOKA3HUKH OOCATIB
TOPTiB 1 BosaTmiibHOCTI. JlocmijkyBani 14 KpUIITOBAIIOT

cuny, TOOTO (akTopu IOMUTY Ta

MPOUIIUTA HHU3KY TeCTiB, Takux sk TecT Jliki-Dyimiepa.
ABTOpH aHAN3YIOTh HEiHINHY 3aJeXHICTh MK piBHEM
mucriepcii TpUOYTKOBOCTI KPHUIITOBATIOTH Ta 3arajbHOIO

MPUOYTKOBICTIO PUHKY KPHUITOBAIIIOT. Taxox
PO3IIANAIOTECS  NHTAaHHA  KOJEKTHBHOI  HMOBEIIHKH.
IaBectumii y OIiTKOIH MOKa3ylOTh JyXe BHCOKY

BOJIATWJILHICTB, ajleé TaKOX W Jy’Ke BHCOKY 1HBECTHUIIHHY
Bignmauy. Kpim Toro, amst iHBecTOpiB — rpaBLiB HA PHHKY,
no6pe nuBepcudikoBaHi mopTdeni 3 BUCOKHM PH3MKOM
KOMIICHCYIOTBCSI  HHM3bKOIO ~ KODPEJSIIE0 3  IHIIUMH
aKkTHBaMH. byno mpoaHaii3oBaHO Ta BHBYEHO BHOYXOBE
3pocTtaHHs OITKOWHA Ta CeMH IHIIMX aJbTKOIHIB
(Ethereum, Ripple, Litecoin, Stellar, Nem, Dash i
Monero). VYci KpUNTOBAaNIOTH, 3a BHHATKOM Nem,
JEeMOHCTPYBaIM BHOYXOBY TIOBEHiHKY, Bce OifbIie
JIOBOASYM iCHYBaHHA (iHAHCOBUX OynpOamok. PuHOK
JeSKUX KPUIITOBAIIOT 3rOAOM CTa€ Hee()EKTHBHUM.
Hanpuknan, punok Litecoin, me kypc Xepcra 3 4yacoMm
3HA4YHO BaB. bBysio 3po0ieHo BHCHOBOK, Lo Oi3Hec-
CHCTEeMa, 3aCHOBaHA Ha KPHUIITOBAIIOTAax, Oyne pOCTH Ha
3% BwuIIe, HDK aHAJIOTIYHA CHCTEMa 0€3 KPHIITOBAIIOT.
diHaHCOBMM TIOCEpEeJHHMKaM, I1HBECTOpaM HEOOXiJHO
MOJIEpHI3yBaTl Ta ONTHMI3yBaTH CBOIO JisUIBHICTH 3a
pe3yiibTaTaMy BUBYCHHS JHHAMIKH KPUIITOBAIIIOT.

BusBieHo, 1m0 IOCTIMHICTH I[IHM Ma€ BEIUKE
3HAYCHHSA I MaiOyTHROI BONATHIBHOCTI  1HIIHMX
KPHITOBAIIOT. YMOBHAa KOBapiamisi IBOX KPUITOBAIIOT
CYTTEBO  3aJ€KUThb BiJA MONEPEIHIX HOBHH, IO
HiITBEPKYE BHCHOBKH IIONICPENHIX JOCIHIKEHb PO
B33a€EMOIIOB’A3aHICTh ~ KPHUIITOBAIOT. 3MIiHHI y dHaci
Kopeysiii  Mik OITKOTHAMM Ta pPUHKOM ICHYIOTH 1
KOJIMBAIOTBCSL SIK y TIO3UTHBHIM, Tak i B HETaTUBHIH
wiomuHi.  JlocHimHUKM — BUAULIIOTH  crienugiuHui
MEXaHi3M I[IHOYTBOPEHHS: MaKCHUMi3alisi MpudyTKy
IHBECTOPIB KPHUIITOPHHKY BiJirpae KOOPAWHYIOUY pPOIb Y
CTBOPEHHI MOXJIMBOCTEHl BHKOPHCTaHHS HOBOi BAIIIOTH
(mpu HeBeIMKOMY poO3Mipi pWHKY). BiTKOIH Kopemroe 3
pi3HUME (PiHAHCOBHMH Ta BiJJCOTKOBHMHU (DaKTOpamu,
OJTHAK YKOJICH i3 BHYTPIIIHIX (PaKTOPiB HE MAE iCTOTHOTO
BIUIMBY Ha IIiHY.

OCKIIbKM KOHTPOJIIOBATH TIPOMO3UI[I0 Tpouied i
BIJICOTKOBI CTaBKM CTa€ BCE BaXKye, TO isILHICTE
LEHTPAILHUX OaHKIB MOTPIOHO Oyzae ajganTyBaTu A0 L€l
HOBOI Ta iHHOBamiiHOI TpomoBoi cuctemu. Lle myxe
BOXJIMBO 32 YMOBH, SKIIO KpPUITOBAIIOTH OyAyTh
OPUHHATI SIK eKBIBAJIGHTHHH 3aci0 IUlaTexy Ta sK

(iHaHCOBMIA AKTUB 31 3HAYHOIO PUHKOBOIO
Kamitamizamiero. € TIeBHI TpaBOBI Ta EKOHOMIYHI
TPYAHOLII BHKOPHCTaHHS KPHUIITOBAIIOTH TSt
MDKIEp)KaBHUX IMepekasiB. lle Moxke COpUYuHHUTH
MiABUINCHHS  [IHK  HAa  KPHUITOBAIIOTY  3aBISKU
MMPOBOKYBAaHHIO 3POCTaHHS [OMHUTY. Y  Pe3yjbTaTi

TECTyBaHHA €(EKTUBHOCTI PHHKY B IIMPOKOMY Jiama30Hi
KPHUIITOBAIIOT BUSBHJIOCS, [0 Ha JIKBIIHUX pPHHKaX
e(eKTUBHICTh BHINA, a BOJATHILHICTh HMXKYaA, OCKUIBKU
aKTUBHI TpeiaepH dYacTille YHHKAIOTh TepeadadyBaTH
MpuOYTKOBICTh. BHINi TpaHCakmiiiHi BUTpaTH Ha PHHKAX
i3 HU3bKMM 000pOTOM BIUIMBAIOTH Ha 3/IaTHICTH TPEiIepiB
JiSITM  IIBUJAKO Ta  JIETKO, IO  TPHU3BOAUTH IO
HeepekTHUBHOCTI  pHHKY.  Emmipuuni  pesynbraTw
MIOKa3yI0Th, 1[0 €eKOHOMIUHI (akTopH, Taki K iHIALISL Ta
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craka ®PC, MaiTh OOBrOCTPOKOBHI BIUIMB Ha IiHY
oiTkoiny. Ile o3Havae, mo OITKOIH Yy MaHOYTHROMY MOXKE
OyTH 3axuCTOM Bin mamiHHS Kypcy noiapa CHIA mns
YYacHUKIB (JiHAHCOBOTO PUHKY.

Binmpmricts IOCIIKEHD 1010 ¢inarcoBoi
CTaOLIBHOCTI IHBECTHIIHA 30CepemKYIOThCS Ha
KPHIITOBATIOTAX SIK 1HBECTHLIIfHOMY aKTuBi. Bimbmricts
OITKOTHIB HayeXaTh 1HBECTOpAM 1 HE PO3IIISAAIOTHCS SIK
raTbkHui  3aci0. Ilicast cTpiMKOro 3pocTaHHS LiH Y
2017-2018 pokax craJo 3pO3yMijo, LI0 Ha PUHKY

KPUNTOBAIOT icHyE Oynpbarka. Bunysanns
Oynp0amkoBMX IiH Ha AaKTHBH HE OO0OB’S3KOBO
MPU3BOANTE N0 TpobieM (iHAHCOBOiI CTaOINBHOCTI.

Hanpukian, kpax Oynpbamkn motkomoB y 2000 porii MaB
oOMekeHl Hacmigkh. JSIK  JOBOOSTH  JOCHIIKEHHS,
HEOOXiJTHO CTBOPUTH JEKiNbKa IOAATKOBUX IEPEIyMOB,
mo0 BUKIMKATH 3aHETOKOEHHS Imoao  (iHaHCOBOI
cTabinmpHOCTI. Y IbOMY BHIIQJAKy IHBECTHIi B aKTHBH
MOBUHHI (D IHAHCYBATHCS 32 PaXyHOK KOPOTKOCTPOKOBHX
OoproBux 3000B'si3aHb, a pPHU3UKKM TOBUHHI OyTH
3HauHUMU. [{ndpoBi BadoTH Hapasi HE MalTh KOIHOI 3
LIUX XapakTepucTHK. Krac akTuBiB, SKHH CTaHOBUTH
6inpuie 60 MinbspaiB gonapiB (craHoMm Ha 1 moToro 2019
POKY), HMOBIpHO, 3aHATO MalHii, 0O OyTH 3HAYHUM ISt
BIUIMBY Ha (piHAHCOBI cucteMu Kpain. Hampukinami 2006 p.
y CHIA Oyno BumymeHo imoTedHux oOmiramii ma 800
MITBSIpAIB JOJapiB, IO CTajl0 OIHIEI0 3 MPUYUH
¢inancoBoi  kpm3u.  JIOCHDKEHHS  BOJATHIIBHOCTI
KPHUITOBAIIOT € BAXIUBHM 3 TOYKH 30py (iHaHCOBHX
IHCTPYMEHTIB Ul X€KYBaHHs TPAAWIIMHUX aKTHBIB, a
TaKOX 3 TOYKH 30py LIHOYTBOpEHHs. PeryiroBaHHS Ta
€KOHOMIYHa MOJITHKA, SKa MOB’S3aHa 3 BUKOPUCTAHHIM
KPHIITOBAIIOT, IOCTYHNOBO  IOCHIIIOIOThCS — OararbMma
KpaiHamu. 3anpoBaJDKEHHS HOBUX IPAaBHJI PEryJIIOBaHHS
PUHKY  KPUOTOBAIIOT  BigOyBaTHMEThCI Yy  MIpy
MiABHUINCHHS 11 iHBeCTHIIIITHOT mpuBabimBocTi. Kpim ToroO,
BUKOpUCTaHHA iHmukatopa VAR (value at risk) mpm
aHaJi31 PU3HKIB iHBECTYBaHHS Y KPHUIITOBATIOTY MOXE HE
JIaTH BIPHOTO BHMIpY LbOTO pH3UKY, XO04a Lg
HANTOMYJSIPHIIINH MTOKa3HUK (PiHAHCOBOTO PU3HKY .

AHani3 3ama4yi NPOrHO3YBaHHSI TPEHAY PHHKA
KPUNTOBATIOTH. KpUIITOBATIOTHUIT PUHOK, HE3BaXKAIOUH
Ha CcBOI IHHOBAliWHI mepeBarn Ta NOTEHIAN JUIs
peBoMIOLIl y  CBITOBiif €KOHOMIlll, CTHKA€ThCS 3
YHUCIIEHHUMH Tpo0JeMaMu, SIKi YCKJIAJHIOIOTh aHalli3 Ta
NPOTHO3YBaHHS HOTO TPEHIIB.

O,HHiEJIO 3 KIIFOYOBUX npo oem € BHUCOKa
BOJIATUJILHICTE KPUIITOBAJTIOTHUX aKTHUBIB. BapTiCTI)
KPUIITOBAJIIOT MOXE 3a3HaBaTHu pi3KI/IX KOJIMBAHb

MIPOTATOM Jy’K€ KOPOTKOTO NMPOMDKKY 4acy. Haiwacrime
Ha BApTICTh BIUIMBAIOTH TaKi 3O0BHINIHI (QaKkTopH, SK
PETyJIATOPHI 3MiHH, 3a5BH BiIOMHX 0cOOHCTOCTEH Y cdepi
TEXHOJIOTiH Ta (iHAHCIB, a TAKOXK MAKPOSKOHOMIYHI MMOii.
i KoTMBaHHS CTBOPIOIOTH HEBU3HAYEHICTH Ta PU3UKH, SIKi
BHMAraloTh BiJl IHBECTOPIiB Ta AaHAIITHKIB TIMOOKOTO

pO3yMiHHS  pUHKY Ta  CIPOMOXHOCTI  IIBHUIKO
aJlanTyBaTHCS /10 3MiH.

Jpyroto 3HAYHOIO npobJieMoro €
HerependadyBaHiCTh PUHKOBHX TPEHJIIB.

KpunToBamoTHHIT PUHOK JNEMOHCTPYE YHIKaIbHI MOJEINi

TOBEAIHKN yCiX YYaCHHKIB, SIKi 9acTO BiPIi3HSIOTHCS Bif
TIOBEAIHKHU TPABIliB Ha TPAAMIIHHUX (iHAHCOBUX PUHKAX.
BrumB HOBMH Ta comlaJibHUX Memia € HaA3BHYaiiHO
BEIMKNM, a HAcTpoi 1HBECTOPIB MOXYTh  pi3KO
3MIHIOBATHUCS, BIUIMBAIOYMA HAa PUHKOBI IiHW. TpagwumifiHi
MeTonau (iHAHCOBOTO aHAmi3y, TakKi SK TEXHIYHHH Ta
(dyHIaMeHTaNbHUN aHalli3, MOXYTh OyTH HEIOCTAaTHBO
e(eKTUBHUMH JJIsI BHUSABJICHHS MaWOyTHIX TpeHAIB Ha
TaKOMY AUHAMIYHOMY PHHKY.

Kpim TOro, icHye Beian4e3Ha KiNbKICTh KPHUIITOBAIIOT
Ta TOKEHIB, KOXEH 3 SKHX Ma€ CBOI BJACHI 0COOJIMBOCTI,
BUKODUCTaHHS  Ta  IOTEHWial i1 3POCTaHHS.
PizHoMaHITHICTE aKTHBIB YCKITaIHIOE 3aBIaHHA
AHANITHUKIB, sKi TparHyTh iOCHTU(IKYBaTH HAWOLIBII
MEPCIICKTHBHI 1HBECTHIIHHI MOKIHBOCTI. Lle BiMarae He
TUTBKH TJIIMOOKOTO aHaNi3y TEXHOJOTiYHOTO MOTEHIiaIy
KOXKHOI KPHIITOBAJIOTH, ayeé W pO3yMiHHA 11 Micmg y
HIMPUIOMY €KOCHUCTEMHOMY KOHTEKCTI.

OcTaHHBOIO, aJle He MEHII BaXIIMBOIO IPOOIEMOI0, €
peryJiATOpHa HEBU3HAUYCHICTh. Pi3HI KpaiHM BXHBaIOTh
Pi3HI MiAXOQW MO PEryJIIOBaHHS KPHUITOBAIIOT, IO MOXKE
panToBo 3MIHWUTH MpaBWa TPHU Ta BIUIMHYTH Ha PUHKOBI
1iHd. [HBeCTOpHM Ta aHANITHKM MOBHHHI OyTH yBa)KHUMH
JI0 PEeryJIATOPHHX OHOBJICHb Ta IX MOTEHLIHHOIO BIUIMBY

Ha PUHOK.
Pazom mi mpobmemum  QopMyroTh  CKIIQmHUI
gaHmmadt s aHamizy ~ Ta  NPOTHO3YBaHHI

KPHUITOBAIIOTHOTO PUHKY, BUMararoud BiJl pO3pOOHHKIB
MporpamMHOro 3a0e3ledeHHs iHHOBAMiHHOTO MiAXOLYy Ta
BUKOPHCTAHHSI IEPEIOBUX TEXHOJIOTIH.

Y KOHTEKCTI ONMHCaHHMX MNpOOJieM, SIKI OXOILTIOIOThH
KPUNTOBAIIOTHUI PUHOK, KIIIOYOBOIO 33/1a4€I0 € Po3po0Ka
NpOrpaMHOr0  3a0e3NedeHHs, 37aTHOro  e(eKTHBHO
aHaJi3yBaTH Ta MPOTHO3YBAaTH TPeHM KpunropamoT. Lle
nporpaMHe  3a0e3NeYeHHs ~ Ma€  BUPIIIUTH  PAA
cnenn(iYHUX BHUKJIWKIB, 0[O0 HagaTH IHBECTOpaM,
TpelepaM Ta aHaJITHKaM HAIIHAHA IHCTPYMEHT MJIs
MPUAHATTS 00TpyHTOBaHHUX piteHs y
BHCOKOJMHAMIYHOMY Ta HelepeaoaqyBaHOMY CepeOBHII
KPHITOBAIIOTHOTO PHHKY.

Meta po6oru. IIpoBectn pocmijpkeHHs mnpoGieM
NPOTHO3YBaHHSI KPHUIITOBAIIOTHOTO PHHKY, OOIPYHTYBaTH
JIOUUJIBHICTD BUKOPUCTAHHS KIIaCUYHUX METO/IB
NPOTHO3YBaHHS Ta METO/IB MAIlMHHOI'O HaBYaHHS JUIs
NPOTHO3YBaHHS PUHKOBHUX I[iH HA KPUIITOBAIIOTH

AHaniz pgocailzkeHb Ta myOJaikaunii 11010
MPOTHO3YBAHHS PUHKY KPUIITOBAJIIOTH.

Bubip anekBaTHOro MeToJy NpPOTHO3YBAaHHS LiH
(iHAHCOBUX IHCTPYMEHTIB € OCHOBHOIO TEMOIO JUIsl
IUCKycilt y cdepi ympaBuiHeg ¢iHancamu. CTOCOBHO
MPOTHO3YBAaHHs IIiH HAa KPUOTOBAJIOTY, TO 1€ TaKOX
akTyaibHa mpoOiemMa, aje BOHA Mae iHIIE MiAIPYHTS Ta
CBO{ 0COOJIMBOCTI BUPIIICHHS.

[To-nepuue, nepeadadeHHs TpeHay PUHKY
KPUIITOBAJIIOTH MOXXE JOINOMOITH TpeWaepaMm NpUNHHATH
MPaBWJIbHI IHBECTHLINHHI PIMIEHHS 3 METOI OTPHUMAaHHS
BUIIMX  NpUOYTKIB  Ta  MiATPUMATH  NPUHHATTA
CTpaTeriyHuX pilleHb.
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Ilo-npyre, BHBYEHHS NHTaHHSA IPOTHO3YBaHHI
PHHKOBHX KOJIMBaHb IiH HA KpPUITOBAJIOTY JacTb
¢iHaHCOBMM JOCITi THUKAM iH(pOpMamiHHOTO

3a0e3neueHHs UIsl aHaNi3y MOBENIHKH YYaCHUKIB PHHKY
KPHUIITOBAIOTH Ta TepenbadeHHs y 3MiHaX (hiHAHCOBHX
CHCTEeM KpaiH, sIKi y TOH 4M iHINH Mipi 3ajexarb Bif
aKTHUBHOCTI Ha KPHUNTOPHMHKY. 3BHYaiHO, IPOTHO3U
napameTpiB KPHUIITOBAIIOTHOTO PHHKY MOXKHa
BUKOPHCTOBYBaTH $K OCHOBY JJI1 DPO3POOKH TOPrOBHX
cTpareriii, CIpSIMOBaHMX Ha OTPUMaHHS  HaJMIPHHX
npuOyTKIB HA PUHKY KPUITOBAJIIOT

JI1st po3yMiHHS CydacHOTO CTaHy JOCTiKEHb 100
MIPOTHO3YBAaHHS  KPHUNTOBAIIOTHOTO  PHUHKY  OyIo
MPOaHATI30BaHO DPSI HayKoBUX mmyOmikamiid. Lleit amami3
JI03BOJIsIE BUSIBUTH KIIFOUOB1 METOIH, SIKi BAKOPHUCTOBYIOTb
Yy BHUBYCHHI TpEHAIB KpPWIITOBAIIOT, IMIEpeBarn Ta
oOMEXeHHsI X BHKOPHCTaHHS JJIs PpI3HHX BHUJIB
KPHIITOBATIOTH.

Metoau A NPOTHO3YBaHHA KPUNTOPUHKY [4]
HaBeJICHI Ha PUCYHKY 1.

MporHosyBaHHA LiH Ha KPUNTOBANKTY

l

OGUMCREOBANLHI METOOMEN

|

MaLMHHE HEEUAHHA

.{

Migxonu 40 MAWMHHOID HABYAHHA

J

HefpoHHi Mepexd

1

MaTemaTika 0OUHCMHBANEHOT TEXHIXM

|

IMogipHicTs | cTaTUCTHRE

|

CTamMCTWyHI napaguman

|

AHani3 yacosMx pRAIE

Puc. 1. MeTtonu 11t NpOrHO3yBaHHS KPUNITOPUHKY

Linn Ha KPUOTOBAMIOTY Iy’KE MIHJIMBI Ta MaloTh
HENIHIAHI Ta HECTAI[IOHAPHI XapaKTePUCTHUKH, IO
30UTBIIYE  KUNBKICTh  QHAMITHYHMX  CKIAQJHONIB 1
MEepeNIKO/PKAE  3ATHOCTI  HaAiHO  IHTEpIpeTyBaTH
MexaHi3Mu (opmyBanHs wiHu. {006 BupimmTH 1IO
npoOieMy,  JOCHIJHUKH  BUKOPHUCTOBYIOTH  METOJ
EeMITIPUYHOT JICKOMITO3HITIT (Empirical Mode
Decomposition, EMD) [5]. Meronq EMD poskmanae
BUXITHUI 9acOBUH psx Ha Pi3HI QYHKIIT BHYTPIOTHHOTO
pexumy (IMF) i mocmimkye KOpEIMIiI0 MiX pPi3HAMHA
3MIHHUMH y BUTATHYTHX Kommosumisix. Hampuknan, y
po0ori [6] iHTeprpeTyBamu popMyBaHHS LiHU OITKOTHY 3a
JIOTMOMOro0  TexHiku EMD. 3anpomoHOBaHO — Imiaxin
aHcamoOeBoi emnipuuHoi gexomnosuuii moau (Ensemble
Empirical Modi Decomposition, EEMD) st nepeBipku
TOTO, YU MOXKE OITKOTH BUCTYNAaTH Yy SIKOCTI IHCTpyMeHTa
XE/DKYBaHHs Ta HAJIHHOrO IHCTPYMEHTa MPOTHO3yBaHHS
min Ha akuii CHIA mix dac npe3suaeHTChKUX BHOODIB y
CIIA 2016 poky. [IpoBemeHo TOpPIBHSHHS pPE3yJbTaTiB
3acrocyBaHHs Metoxy EEMD i Bu3HaueHHS 34aTHOCTI
6ip>koBUX IIiH Ha Ha(TY, JOPOTOLIHHI MeTanu i OITKOTH
3aXMIIATHCS BiJl MOJITHYHOI HEBM3HAYEHOCTI Y pi3HHX
Macmrabax. [Tonepenni gociikeHHs Oy 0OMeXeHUMHU,
OCKIJIBKH JIOCITIIHUKY ITHOPYBAJIN KOPEJSLii MK pI3HUMHU
miHaMu Ha kpunroBamoTty. lle mepme mocmimkeHHs [6],
sKe CIpPSIMOBaHE Ha YCYHEHHs 1bOro Henomiky. Tyt
MPOTIOHYEThCS  JBoeTamHa crpykrypa (2SDC), sxa
MTOYMHAETHCS 3 0araTOBUMipHOT eMITipHIHOT TEKOMITO3UIIIT
3a gornomororo mymy (NA-MEMD) nist ananizy 6a30Bux
XapaKTepUCTUK KpUNTOBaIOT. IIpoaHanizoBaHO IiHM
LIECTH KPUNTOBATIOT y mepiox 3 23 munusa 2017 poky mo
23 ymunas 2019 poky, BKIOYAIOYHM IIOJACHHI IiHU
3akpuTTs OITKOIHY Ta ITSITW anbTKOiHIB. Ha mepmomy

eTami BCi OIICTh YacOBUX PSAIB KPUITOBANIOTH CILUIEHO
po3kinanarotebes Ha 10 IMF B miama3oHi Bif BHCOKOI 10
HU3BKOI YaCTOTH ILIIOC 3AJIMILIKOBA CKiaaoBa. Ha npyromy
eTami BHKOPHCTAaHO TeCT BIJIKOKCOHa 31 3HAKOBUM
panrom, o6 po3aiautu IMF 11 KOKHOT KpUNTOBATIOTH
Ha BHMCOKOYAaCTOTHY KOMIIO3MIIIO, HHU3bKOYACTOTHY
KOMIIO3MI[II0 Ta JOBrOCTpoKoBuH TpeHn. Lli Ttpu
OararomacmTa0HI KOMIOHCHTH MOXHA IHTEpPIpPETYBaTH
SIK: KOPOTKOYACHI KOJIMBAHHS, SIKI BUKJIMKAHI JIOJICHKIMHU
eMOIIiSIMH; HACTPOI iHBECTOPIB i MIKPOCTPYKTYpa; BILIHB
3HAYYIIUX MMOIH; PyHIaMEHTAIbHI HIHHOCTI.

[MporHo3yBaHHA Kypcy KPHUITOBIIOTH MOXXHA
pO3MIIsIaTH SIK 3BUYAMHUI THIT POOJIeM 4acOBUX PSiB,
SIK HaNpHKJIaJ, NPOTHO3yBaHHs Kypcy akuii. Tpaauuiitni
METOJM 4acOBUX PsAiB, Taki sIK JOOpe BizomMa MOAeNlb
IHTErpOBaHOTO KOB3HOTO CEPEJHBOIO 3 aBTOPETPECIEI0
(AutoRegressive Integrated Moving Average — ARIMA)
3aCTOCOBYIOTHCSL U NPOTHO3YBaHHsS I[iH 1 JAMHAMIKA
KpunrToBaior [7].

Y nocmimkenHi [8] moBeaeHo, MO Xodya MOJETH
ARIMA Moe e(peKTHBHO NMPOrHO3yBaTH 4YacoBi PsIu 3
JHIHHUMHU B3a€MO3B'I3KaMH, BOHA MEHII e(peKTUBHA IS
PHHKIB 3 BHCOKOIO BOJIATWJIBHICTIO, IO XapaKTEPHO IS

KpHUIITOBAJIIOT.
OTxe, pPO3TISHYTI MOJETl HE 3IaTHI OXOIHUTH
HeNiHIMHI  mabNoHW  AyXe  CKJIagHuX  mpobiem

MIPOTHO3YBAaHHS Ha BiIAMIHY BiJ aJrOPHUTMIB TIHOOKOTO
HaBYaHHS, SKi TOCATAIOTH OUIBIIOI MPOTYKTHBHOCTI HpPH
MIPOTHO3YBaHHI MpoOIIeM JacoBuX psaiB [9].

Astopu Pierre Giot, Sébastien Laurent, Mikael
Petitjean mocmimpkenns [10] ta gocnignuk Peter G. Zhang
[11] ans mokpameHHst TOYHOCTI MPOTHO3iB HA HENiHIHHUX
JIAaHUX BUKOPHUCTOBYIOTH T1OpHIIHI MOJIEII, SIKI TIOETHYIOTD
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ARIMA 3 iHOIUMH METOJaMH, 30KpeMa MalluHAMH
onopHUX BeKTOpiB (SVM) Ta HEHpOHHUMH MepeKaMH
(NN). Li migxomu [OeMOHCTPYIOTh, IO iHTErparis
PI3HOMAaHITHUX aHANITHYHUX METOIIB MOXeE 3HAYHO
I ABHUIUTH SKiCTh POTHO3YBAHHS PUHKOBHX TPEHIIB.

Y  pobori [3] nmochmimkeHO  TPUOYTKOBICTH
BUpOOHHMIITBA OITKOWHIB, HOro ciaOKi CTOpOHH Ta
JIOBFOCTPOKOBY  (DiHAHCOBY  CTaOUIbHICT. BUBYCHHS
e(eKTUBHOCTI MOJEJIeHd Yy NOAAIBIIOMY Ja€ 3MOTY
MOPIBHATH e(EeKTHBHICTH (DIHAHCOBOI'O Ta MAIIMHHOTO
MPOTHO3YBaHHs. 3 TOYKH 30py BHTpPAT Ha CTBOPEHHS (3
TEXHIYHOI CTOPOHHM) 3allpONOHOBAHO BapTiCHI Mojemi. Y
XOJi pO3paxyHKIiB i €KCIEPUMEHTIB OyJI0 BHUSIBICHO, IO
BapTicTh BUKOHaHHA Oi3Hec-mpoueciB B Ethereum mosxe
Oyt Ha JABa TOpSOKMA BHIa, HOK B Amazon SWF.
BpaxoByrooun BHCOKY BOJNATHIBHICTH OOMIHHOTO KypCy,
MOJZIeNb BapTOCTI € OUIBII BaKIMBOIO, HIXK OYIb-KOJH.
bnokueiiH BHKOPUCTOBYE JELEHTPai30BaHUHA MiAXiN 10
o0y I0BH.

[TporHo3yBaHHS [IHK KPUNITOBAIIOTH — Lie TIpodieMa
YacOBHX PsMiB, Ky MOXKHa BHPILIMTH 3a JIONOMOTOIO
perpecii Ta IHIIMX METOMIB MAIIMHHOTO HABYAHHS.
Hocmimxennst [12] ta [13] Bka3yloTh Ha MOTEHLia
MAaIIMHHOTO HAaBYaHHS y BHSBJICHHI CKJIaHUX MATEPHIB Ta
TPEHIIB, M0 HE MOXYTh OYTH JIeTKO imeHTH(]ikoBaHi 3a
JOTIOMOTOI0 OUTBII TPATUIIIHHAX CTATHCTUYHUX METOIIB.
3HauHMil iHTepec BHKINKA€ BUKOPUCTAHHS aHANI3Y
HACTPOIB y COLIaJbHUX Mepexax Uil MPOTHO3YBaHHS
PUHKOBOI  AMHAMIKH. JlocmipkeHHS B o0OacTi
KPHUIITOBAIIIOT, Taki 5K omyOmikoBani y Imperial College
London, Bka3dyloThb Ha 3BSI30K MDK NyONIYHUMH
HACTPOSIMH Ta PUHKOBUMHU TPEHAAMH, IiJAKPECIIOIOYH
B)XJIMBICTh COLIQJIBHUX CHIHAJiB Yy MPOTHO3yBaHHI
LIHOBUX 3MiH [14].

Bimpmmicte  JOCHITHUKIB CTBEPIKYE, IO CHIIBHI
KOJIMBaHHS ILiH Ha OITKOTH CHPHYMHIE BHKOPHCTAHHS
NPOTHO3YBAaHHS SK OCHOBH JUISl NPHHHATTSA pillleHb
iHBECTOpaMH. Orxe, METO YacOBHX  PsAIB
BUKOPUCTOBYETECS SIK MOJIENIb NPOTHO3YBAHHS, a IOTIM
Tpeba 3HAWTH MAOIOH Ui TMPOTHO3YBaHHS MaHOyTHIX

momiii. KiacuuHi MeTomMm  4YacoBUX  PsIIB  4acTo
MOPYIIYIOTh CTaTUCTUYHI TPUIYIICHHS. Yepes
He3baancoBaHi pe3ysibTatu MPOTHO3YBAHHS
BUKOPUCTOBYIOTbCS ~ METOIM  BIIBHHUX  IPUIYIICHB,

HaMpHKIa] METOJA i3 JaHIoroM MapkoBa HEYITKHX
YacoBUX psAiB, JoriuHuii Mmetonq Yena Ta  iforo
CerMeHTOBaHI MeTonu. Y mociimkeHHi [15] moOymoBaHo
MOJIeNb TIPOTHO3YBaHHA I[iHH OiTKOTHa Ha HAWONMKIWi
nepiog Ha ocHOBi ganux 3 2010 mo 2020 pik.
3anpornoHOoBaHi METOJAM Kpamie MiAXOMATh JUIS IiH
OITKOWHIB 3 BUKOPHCTaHHSAM JIaHUX 4acoBUX psfiB. Kpim
TOTO, METOJ] JIaHIfora MapkoBa HEUITKHX YaCOBHUX DPSIiB
Ma€e HalMEHIy MOXHOKY TOYHOCTI Ha OCHOBI CepeaHBOL
abcomoTHOI BigcoTkoBoi moMmwiku (MAPE) mopiBHsAHO 3
CEerMEHTOBAaHNM JIOTIYHUM MeTofoM YeHa HEUITKUX
YaCOBHMX PSI/IiB 1 JIOTIYHUM MeToJIoM YeHa HEUiTKUX
4acoBHUX psAIiB. ['eTeporeHHa areHTCbKa MOJEIb PUHKY
OITKOTH BiJTHOCHO TOYHO MOJIEINIIOE 0araTo XapakTepUCTHK
peanpHOrO pUHKY. BoHa BKIIIO4ae pi3Hi TOProBi cTparerii,
MOYAaTKOBUH pO3IOJIN Kamitaly 3a 3akoHoMm [lapero,
peasicTHYHY TOPTIiBJIIO Ta MEXaHi3M BUPIBHIOBaHHS IL[iH Ha

OCHOBI KHHATH 3aMOBJICHb, a TAKOK 301IbIIEHHS 3arajabHOL
KUIBKOCTI OITKOWHIB BHACIHIOK MAaWHIHTY 32 TIEBHHM Yac.
ABTOKOPETIAIiST BUXiTHUX TOXOMIB Iy’K€ HU3bKa IS BCiX
MepiofiB Yacy, TOHNI SK aBTOKOPEJAMis abCONOTHUX
JIOXOJiB Habarato BHWINA, IO IMIATBEPDKYE HASBHICTH
BOJIATHJIFHOCTI ~ KiacTepu3amii  puHKY. KpiMm TorO,
a0COJIIOTHI  JIOXOAHM JIEMOHCTPYIOTh BaKKi XBOCTH 3
MO3UTHBHUM  HAJJIMINKOM, MOMIOHMM JIO pealbHUX
a0COJIFOTHUX JIOXOIIB.

Hocmimxenns [16, 17] mnpucesueHi npobiemam
KOPOTKOCTPOKOBOTO ~ MPOTHO3YBAHHSA YacOBHUX  PsIIiB
KPHUIITOBATIOTH 3 BHUKOPUCTAHHSM IMiIXOMy MAIIUHHOTO
HaByaHHi (ML). 3ocepemxeHicTh Ha  BUBYCHHI
(iHAHCOBMX YACOBHX PAMIB [O3BOJIE IPOAHANI3yBaTH
METOJIOJIOTiYHI NPWHIWITK, BKIIOYAIOYM TIepeBarn Ta
HEIONIKA BHUKOpHCTaHHA anroputMmiB ML. 90-nenHunit
YacOBMII  TOPU3OHT  JUHAMIKM  TPHOX  HAHOINmbII
KamiTamizoBanux ~ kpunroBamor (Bitcoin, Ethereum,
Ripple) omiHOBaBcs 3a momomoror Mmozeni Binary
Autoregressive Tree (BART), HelpoHHHX Mepex
(multilayer perceptron, MLP) i ancambmio maepes
wkiacudikanii Ta perpecii. IlepeBara po3pobieHHX
MOJIeJIed ToJisirae B TOMY, ILIO iX 3acCTOCYBaHHS He

HAKJIAJa€  JKOPCTKUX  OOMEXKEHb Ha  CTATHCTHYHI
BJIACTHBOCTI JacOBHUX psiziB JTOCTIIKYBaHIX
KPHIITOBAITIOT, a B SIKOCTI MPEIUKTOPIB

BUKOPUCTOBYIOTBCSl JIMIIE MHUHYJI 3HA4YCHHS LiIBOBOI
3MiHHOI. [TOpiBHSUTPHII aHAaJi3 TPOTHOCTHYHOI 3[aTHOCTI

moOyIOBaHUX MOJEJeH IOoKa3aB, IO BCI Mozemi
aJIeKBaTHO  ONKCYIOTh JUHAMIKY  KpPUNTOBAIIOT i3
CepeIHBOI0  a0COJIOTHOK TMOXHOKOK B  MPOLCHTAX

(MAPE) mns moneneit BART 1 MLP B cepennbomy 3,5%,
a st monenedt RF B Mexax 5%. OCKITbKH 3 TOYKH 30pY
TOPTIBIII L[IKaBO Tepen0aYnTH HANPSIMOK 3MiHHU IiHU abo
TpeHIy, a He HOro 4YHNCIOBE 3HA4YCHHs, MpPAKTHYHE
3aCTOCYBaHHS Mozeti BART TaKOX Oymo
MIPOJICMOHCTPOBAHO B MPOTHO3YBAaHHI HAIPAMKY 3MiHH
nign Ha 90-meHHUWE mepiox. [Insg 1mporo B MeETOAMIN
OWIHKA CTYNEHsS TNPUBAOIMBOCTI KPUNTOBAOT  SIK
IHHOBAIITHOTO (PIHAHCOBOTO IHCTPYMEHTY BHUKOPHCTAHO
Mozenb OiHapHoi kinacudikauii. [TpoBenene koM oTepHe
MOJICTIOBaHHsI MiATBEPIUIO JOLIIbHICTS BHKOPUCTAHHS
METOMIB 1 MoJeled MAaIIMHHOTO HaBYaHHA I
KOPOTKOCTPOKOBOTO MPOTHO3yBaHHs (hiHAHCOBUX YaCOBHUX
psniB. [ToOynoBani Mozeni Ta ix aHcamOJIi MOXKYTh OyTH
OCHOBOIO JUIsl &ITOPUTMIB aBTOMAaTH30BaHUX TOPrOBUX
cucteM [HTepHeT-Tpeliaunry. Lle miaTBepIKeHHS MOXHA
3HalTH y poborax [18, 19, 20]

VY nocnimkenHi [21] nepenbauyBaHiCTh TBaHAALSATH
BHCOKONIKBITHAX  KPUITOBAIIOT  aHANI3yeThCI  Ha
IIO/ICHHOMY Ta XBWJIMHHOMY PIiBHSX 3 BHUKOPHUCTAHHIM
anroputMiB  Kinacudikamii  MalmIMHHOTO — HaBYaHHS,
BKJIIOYAIOYM MAIIMHH OIOPHUX BEKTOPIB, JIOTICTUYHY
perpecito, ITy4YHI HEHPOHHI MepeXi Ta BUMIAAKOBI JicH 3
iHpOpMaIi€e0 Mpo MHUHYJI MiHM Ta TEXHIYHI iHAWKATOPU
Ak o3Haku Mopeni. CepemHs TOYHICTH Kiacuikarii
YOTUPHOX aJNTOPUTMIB TIOCTIHHO TEPEBUINYE TOPOTOBE
3HadeHHs B 50% JUI1 BCIX KPHITOBAIIOT 1 JUIA BCIX
4acoBHX MaciiTabiB, IO TOKa3ye, IO ICHYe IIEBHA
nependavyBaHiCTh TEHAEHIIT g HA  pHUHKax
KPHUIITOBATIOT. AJTOPUTMH  Kiacudikamii MamImHHOTO
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HaBYaHHSI JOCATAIOTH TPHOMM3HO 55-65% TOUHOCTI
MPOTHO3YBAaHHA B CEPEIHBOMY Ha MHIOACHHUX abo
XBWIMHHHX 4acTOTax, TOJl sIK MAIIMHN OMOPHUX BEKTOPIB
JIEMOHCTPYIOTh HaWKpamyi Ta MOCTIIOBHI pe3yibTaTH 3
TOYKA 30py TOYHOCTI IIPOTHO3YBAaHHS IIOPIiBHSIHO 3
JOTICTHYHOIO ~ PErpeci€lo, IMTyYHAMH HEHPOHHUMHU
MepeXaMH Ta BUIAJAKOBUM JIiCOM.

Sk BXe 3a3Hayanoch, TOYHE MPOTHO3YBAaHHS IIHU
KPHUIITOBAIIOTH 33 CBOEI0 NPHUPOJOI0 € HaA3BHYAWHO
HEOOXiTHOIO, ajie CKJIAaJHOI0 IMPOOJIEMOI0, OCKUIbKH il
3HAYEHHs] MAIOTh JIy)K€ 3HA4HI KOJHMBAHHS 3 4acoOM ITiCIIs
Maibke XaOTHYHOI Ta Herepen0adyBaHoi MOBEeJiHKH. ToMmy
Hie MOoCTIHHUI TOIIyK HOBUX METOJIB IS MepeadadeHHs
PI3HUX TEHHAEHII KpUOTOPHHKY. [ mOoke HaBYaHHSA
(Deep Learning, DL) BigHOCHTBCS IO TOTYXHHX
ITOPUTMIB MAITUHHOTO HAaBYAHHS, AKi CHEMiali3yroThCs
Ha BHpINICHHI HEMHIMHAX 1 CKIagHUX TIpoOIeM,
BUKOPHCTOBYIOYHM B OLIBIIOCTI BUMAAKIB BEIHKI 00CATH
JaHuX, mo0 crath  eQEeKTUBHMMH  IPOTHO3HHUMH
Mozensmu [22].

Mopeni rnmOOKOro HaBYaHHS, 30KpeMa TIIMOOKI
HEWpOHHI Mepexi MpsSIMOro 3B’3Ky, BXKe 3HAWIUIHN
YHCIICHHI 3aCTOCYBaHHS B KUIbKICHUX (piHaHCAX, TAKHUX SIK
MIPOTHO3YBAaHHA BOJIATHIBHOCTI. Y CXEMi KEpOBaHOTO
HaBYaHHS HEHPOHHI MEpeXi € KOPUCHHM IHCTPYMEHTOM
JUTSL TIPOTHO3YBAaHHS LIHH, OCKUIBKU JUIA 1X 3aCTOCYBAaHHS
HE TMOTPiOHI CWIBHI TPHUIYIICHHS, MO KOHTPACTYe 3
TPAIMLIHUMH MOJENSIMH YacOBUX PSiB, TaKUMH SK
ARIMA Ta ii posmmpenHs. Kpim TOro, apxiTekrypu
rMOOKOr0 HaBUaHHS 3HAXOIATh 3aKOHOMIPHOCTI 3
BEJIMKUM Yy3arajbHEHHsIM, Hampukian mepexi LSTM
(Long  Short-Term  Memory)  3malOThCs  OLIBII
NPUIATHAMH Uil TIOCIIIOBHUX JaHUX, TaKUX SK 4acoBi
panu. Tum ©He wMeHm, DL uacro KpuUTHKYIOTH 3a
BIICYTHICTh (pyHIaMeHTaIpHOI Teopil, ska Moria 0
«BIIKPUTH HOTO YOPHY CKPUHBKYY.

AKTyaJlbHUIM Ha LeH 4Yac € MJOCHIDKEHHA MO0
BUKOPDHCTaHHS  TIMOOKMX  MOJAENeH  TakmX,  sK
OararomapoBuii mnepuentpon (Multilayer Perceptron,
MLP) [28], pekypenTHi HeidiponHi Mepexi (Recurrent
Neural Network, RNN) i LSTM [24], a noTiM pe3ynibTaTi
BUKOPHCTOBYBaTH Ul MOOYZOBH IIPOIPaMHHUX CHCTEM
JUIsl TOPTiB Ha PUHKY KPUNTOBATIOTH. Po3risiHeMo neski
JOCITIJKEHHSL.

JloBeneno OaraThMma JOCHIHKCHHSIMH, II0 MEPEKi
LSTM MOXyThb NEpeBEepIINUTH, 3 TOYKH 30pY TOUYHOCTI
MIPOTHO3YBAaHHS PUHKY KPUITOBAIIOT iHII apXiTEeKTypH
ITHOOKHUX HEWpOHHMX Mepexk, Taki sk MLP i RNN. ¥V
nociipkeHHi  [15]  BUKOpPHCTOBYeThCS HOBAa MOJEIb
rmMOOKOro  HaBYaHHSA TSI NIPOTHO3YBAaHHS  LiHM
KPHIITOBATIOT. 3alpoNOHOBAaHA MOJENb BHKOPHCTOBYE
AITOPUTM  pEKypeHTHHUX HeHWpoHHHX Mepex (RNN),
3acHoBaHWH Ha MeToai LSTM st mporHO3yBaHHS IiHH.

Y poboti [22] po3risgacTbest iges BUKOPHUCTAHHS
LSTM i BiLSTM y 3amadyax TpOTHO3YBaHHSA IiHU
KPUIITOBAIIOTH, SIKa MOJSITae B TOMY, IO Il MEpexi
MOXYThb (PiKCyBaTH KOPHICHI 3aJIe)KHOCTI JOBTHX abo
KOPOTKMX MIA0JIOHIB TOCHIJTOBHOCTI 3aBJASKH CBOIH
0coOMmMBiil  apXiTeKTypi, IO CHpUSE IPOIYKTUBHOCTI
nporHo3yBaHHs. Tofi sik 3ropTkoBi piBHI Moxeni CNN
[25] w™moxyTe BindimeTpyBaTH IHIyM HEOOpOOIEHUX

BXIJHUX JaHUX 1 BUTATTH I[iHHI (QYHKIi, CTBOPHUBIIH
MEHII CKJIaJHUN Habip MaHWX, SKAW OyJe KOPUCHUM IS
KiHeBoi ~ Mopeni  mporHodyBaHHA.  Kpim  Toro,
MPOAYKTUBHICTE Moxaener DL mopiBHIOBamacs 3
TpaIUIifHIMHU HalCydacHIIMMHA MoaesiMu ML:

1) omopruMm BekTOpHMM perpecopoMm (Support
Vector Regressor — SVR);

2) 3-naitbmmxunmu cycizamu (3-Nearest Neighbors
—3NN);

3) perpecopom nepeBa pimenb (Decision Tree
Regressor — DTR).

Josra xopotkodacHa mam’sate (LSTM) [25]
CTaHOBUTH OCOOJMBHI THI ITTHOOKNX HEHPOHHUX MEPEX,
SKi 37aTHI BHBYaTH JOBIOCTPOKOBI  3aJIEXKHOCTI,
BHKOPHCTOBYIOUH 3B’SI3KM 3BOPOTHOTO 3B’SI3Ky, II00
«3amaM’sITaTH» MHHYJI CTaHH KoMmipkm wmepexi. Li
Mepexi CTaid IyKe HOMYJISPHUMHE, OCKUIBKH BOHH OyIH
YCIIIIHO 3aCTOCOBaHi B IIMPOKOMY Jialla3oHi JOJATKIB i
NPOJEMOHCTPYBAIM  YYyAOBY  IpPOXYKTUBHICTH Y
MPOTrHO3yBaHHI 4YacoBuX psniB [16]. Tounime, mepexi
LSTM cknanaroThcss 3 KOMIPKH MaM’siTi, BXOAY, BUXOIY
Ta TPONYCKy. BXimHMH BEHTWIb KOHTPOJIOE HOBY
iHdopMarito, 1m0 30epiraeTbest B KOMIpI aM’ATi, TOJ1 SK
MPONMYCKHUIM eJeMEHT KOHTPONIIoe iH(opMalio, sKka
MMOBWHHA OYyTH 3HHIICHA. Hapemri, BUXiZHUH BEHTHIb
KOHTPOJIIOE KiHIIEBE BHUXiAHE iH(pOpMamliliHe 3HAYCHHS,
SIKe HANAETbCsA IMCHs 3aTPUMKH B 3a0yTWil BXiTHUH
BEHTWJIb, BUKOPHCTOBYIOUH IIETJIIO 3BOPOTHOTO 3B’S3KY.

Orxe, LSTM Moxe CTBOPUTH  KOHTPOJIbOBAHMIA
iHpopmaniiHuii  MOTiK,  QUIBTPYIOUM  HENOTPiOHY
iH(OpMAIlitO 1, TAK JOCATAI0OYU BUBUCHHSI JOBFOCTPOKOBHX
3aJIeKHOCTEH. Barato ICHYIOUUX JOCITIIKEHb
BUKOpHUCTOBYIOTh LSTM i 1porHo3yBaHHs —I[iHH
3aBISIKM ~ MOro  MexaHi3My  cTpoOyBaHHs  (gating

mechanism), 3qaTHOMY (DiKCyBaTH HOCTIIOBHY Ta 9acOBY
iHpopmamito B mauux [16]. Y mocmimkenHi [28] 3BeneHO

pe3yibTaTtu HasiBHUX POOIT MO0 BUKOPHCTaHHS
HEWpPOHHMX  MEpeX Ui  INPOTHO3YBaHHSI  PHUHKY
KPHIITOBAJTIOT.

JlBoHampaBieHa  JOBroTpWBajla  KOPOTKOYAcHA

nam’ste  (Bidirectional Long Short-Term Memory —
BiLSTM) [22] — me ocoOiuBHii THI pPEKYPEHTHHX
HEWPOHHUX Mepex, sKi 3’e€qHyioTh nBa wmapu LSTM
NPOTHIISKHUX HANpPSIMKIB /IO OJHOTO BHUXOJY, ULIO0
3anaM’sITOBYBaTd MUHYJI Ta MalOyTHI CTaHH KOMIpKH
Mepexi. Ines mossirae B TOMy, IO KOXKHA HaBYalbHA
TIOCITIZIOBHICTH TPECTABJICHA Y TIPSIMOMY Ta 3BOPOTHBOMY
HampsIMKy 3 JOBoMa oOkpemMuMmu piBHAME LSTM,
CIPSIMOBaHMX Ha AOCTYN SIK /IO MHHYJIOTO, TaKk 1 J0
MaiOyTHBOTO KOHTEKCTy JuIsl mNeBHOro 4vacy. Ilepmii
NIPUXOBAHUH PIBEHb MICTUTH IMOBTOPIOBaHI 3'€HAHHA 3
MHUHYJIUX YaCOBHX KpOKIB, y TOH 4ac SIK y JAPYromy
MOBTOPIOBAHHI 3 €IHAHHS 3MIHIOIOTHCS, TIEpelaloyn
aKTHUBAIIIO Ha3aJ y3A0BXK MTOCIiTOBHOCTI.

3roptioBi HeiporHi Mepexi (Convolutional Neural
Networks — CNN) [22] € 1mie OOuH THI TJIHOOKHX
HEMPOHHUX MEPEeK, sSKi BUKOPUCTOBYIOTH IIAPU 3TOPTKH
Ta 00’eqHaHHA, 00 (inbTpyBaTH HEOOPOOIEHI BXiIHI
JaHi Ta BUTATYBAaTH WiHHI (YHKIIi, SKi XHUBHUTUMYTh
TIOBHICTIO TOB’SI3aHUH PiBEHb U OTPUMAaHHS KiHIIEBOTO
pe3yibTary. bBulbll KOHKpPETHO, BOHH 3aCTOCOBYIOTh
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omeparlii 3ropTkM y BXIIHUX HaHUX 1 UISI CTBOPECHHS
HOBUX OUTbII KOPUCHUX (YHKIIA. 3a 3TOPTKOBHMH
IIapamu 3a3BUYai Ciixye map 00’ €XHaHHS, SIKUI BUTSTY€
3HAYCHHS 31 3TOPHYTHX 00’ €KTIB, CTBOPIOIOYH EK3EMILIAP
HIDKYOi po3mipHocTi. HacmpaBni piBeHp 00’€qHAaHHS
CTBOpIOE HOBI (YHKII, SKi MOXHa pO3IIBIIATH SIK
y3aragbHeHI Bepcii 3rOpHYTHX (YHKIIH, CTBOPEHHX
3roptkoBuM  piBHeM. lle os3Hawae, 1m0 omeparii
00’€ZIHAaHHSA MOXXYTh 3HAYHO JOMOMOITH MEpEXi CTaTH
0ip1I Ha/IIHHOTO.

OTxKe, MepCIeKTUBHIUM HaNpsIMKOM JOCIIJUKEHHS €
BHUKOPHUCTAHHSA TiOpUIHUX MOJENel Ha OCHOBI ITHOOKOTO
HaB4aHHA [23, 24, 25, 29].

VY crarti [30] mOCHiIKy€eTBCS 3aCTOCYBaHHS METOZIB
ML i 06po6ku npuponHoi MoBu (NLP) y mporao3yBanHi
OiH Ha KPHUITOBANIOTY, 30Kkpema Bitcoin (BTC) i
Ethereum (ETH). IIpoBeneno anami3 BIUIMBY CYCHUIBHUX
HacTpoiB y couianbHUX Mepexax Twitter i Reddit Ha
OLIIHKY KPHUIITOBAJIIOTHU 32 JJOIOMOT'OK0 METO/IB TITMOOKOTO
HapuanHsi NLP. Po3misHyTo nporHo3yBaHHs — LiHH
KPHIITOBATIOTH sK 3anady kiacugikanii. lle Bximrouae sik
nepenOavyeHHs pyxy ULiHu (Bropy abo BHHM3), Tak i
BU3HAYCHHS  JIOKAJIBHUX  eKkcTpemyMiB.  [lopiBHsHO
MPOAYKTUBHICTH Pi3HUX Mojeneit ML sk 3 iHTerpamiero
maaux NLP, tak 1 0e3 Hel. Iloka3zaHo, IO BKJIIOYEHHS
maanx ~ NLP  3HauHO  mokpamye — eeKTHBHICTh
mporHo3yBaHHs. [lomepeqHpO MiATOTOBICHI MO, Taki
sk Twitter-ROBERTa ta BART MNLI, edektuBHi B
OXOIUICHHI HACTPOiB PHHKY, 1 IO TOYHE HAIAIITYBAHHS
Benukux MoBHUX Mognenei (LLM) Takoxx nae cyTTeBi
MOKpAIIEHHS MPOTHO3YBaHHI. Mojenb Kiacudikarii
HyiboBoro yaapy BART MNLI Oyna edextuBHOW0O Y
BWJIYYCHHI OMYaYuX 1 BEIMEKHX CHUTHAJIB i3 TEKCTOBHX
naHux. JIOCTIKeHHS MIAKPECIHIO MMOTEHI[al aHali3y
TEKCTYy M TOKpamieHHs (PiHAHCOBUX WPOTHO3IB 1
MIPOAEMOHCTPYBAIIO €(PEKTHBHICTH Pi3HUX MeToniB NLP y
BUSIBJICHHI HIOAHCIB PUHKOBHX HAacTpPOIB.

BucHoBkH 1010 BUKOPHCTAHHSA MeETOoAIB
NPOTrHO3YBAaHHAl UIA  mepeadadyeHHs1  TeHIEHIUi
KPHUNTOBAJIKTHOI0O PUHKY. Y BIANOBiIb HAa CKJIAIHI
BHKJIUKH, SIK1 CTaBUTh nepen IHBECTOpaMu

KPHUIITOBAUTIOTHUN pPUHOK, NPOIOHYETbCS WLUIHH  psijt
IHHOBALlIMHKUX pillleHb, CIPSIMOBAaHMX Ha [MIJBUIIEHHS
TOYHOCTI aHaJIi3y Ta MPOrHO3YBaHHS TeHJeHLi puHKy. L1i

NPOMO3MLIT  OXOIUIIOTh  BHKOPHCTaHHS — MEpelOBUX
TEXHOJIOTiH, pPO3pOOKYy KOMIUISKCHHX  aHAJITHIHUX
IHCTpYMEHTIB Ta MIABUIICHHS IHTEPAaKTUBHOCTI Ta
JOCTYITHOCT1 iHpopmanii JUIst KOpPHUCTYBayiB.

BukopucTaHHS anrOpUTMIB MAIIMHHOTO HABYAHHS Ta
IITyYHOTO IHTENEKTY Ui aHali3y ICTOPUYHUX Ta
[MOTOYHUX JAHWX PUHKY MOXKE 3HAYHO ITiIBUIIHTH
TOYHICTh TIPOTHO3iB. Po3poOka wmopeneli riarOOKOTO
HaBYaHHS, 3/JATHUX BUSBIATH CKIAJHI 3aKOHOMIPHOCTI B
MTOBEIiHIII pUHKY, TO3BOJIUTH ITPOTHO3YBATH IIHOBI PyXH 3
BHIIOI0  JocTOBipHicTIO. KimtogoBuM  acmekToM €
CTBOPCHHSI THYYKHMX MOJEJICH, SIKi MOXKYTh aIanTyBaTHUCs
JO HOBHX JaHUX Ta 3MIH y pHUHKOBIH JUHAMII.
Kom0Oinamis Tpamumiiianx  QiHAHCOBHX aHAmi3iB 3
IHHOBALIMHUMU METOJaMHM MAIIMHHOTO HABYAHHS MOKE
MIPU3BECTHU JI0 CTBOPEHHS MOTYXHHUX T1OPHIHUX MOJIEIICH.

Ili monmenm BHKOPHUCTOBYBAaTUMYTH SIK KUIbKICHI, Tak i
SAKICHI JTaHi A1 CTBOPEHHSI OUTBII TOYHHWX IPOTHO3IB.
BaxnmBo Takok iHTErpyBaTH aHANi3 HACTPOIB HA PHHKY,
BUKOPUCTOBYIOYH JIaHi 3 COLIaJIbHIX MEPEX Ta HOBUHHHX
CalTiB, U1 BUSABICHHS MOTCHUIHHUX TPEHIIB Ta BIUIUBY
myOMiYHIX HACTPOIB HA I[iHM KPUIITOBAITIOT.

OTKe, He3B)KAIOUM Ha 3HAYHHUU MPOrpec y METoJax
MIPOTHO3YBaHHS KPUIITOBATIOTHUX TPEHIIIB, iCHY€E MoTpeda
B NOAaJbLIi po3poOui Ta iHTerpamii pi3HOMaHITHHUX
aQHATITUYHUX iHCTpyMeHTiB. OcoOiuBy yBary ciiX
3BEpHYTH Ha PO3POOKY TiOpPHIHHUX MOJENEH, sIKi MOXYTh
e(peKTHBHO BPAaxOBYBaTH Ta OOPOOISITH HENiHIHHICTH Ta
BOJIATHJIBHICTh KPHUIITOBAJTIOTHHX PHHKIB, a TaKoX Ha
aHalli3 HACTPOiB UI 3alydyeHHS MOaHUX 3 COLiaIbHUX
Mepex. Lli migxoan BuUMararoTh TIHOOKOTO 3HAHHSI B
001acTi MaIIMHHOI'O HAaBYaHHS, CTATHCTHKH, a TaKOX
pPO3YMiHHA crHenu(ikd KPHUIITOBATIOTHOTO pPHHKY. s
peanizalii Takoro KOMIUIEKCY MoOJesell HeoOXiqHO
po3pobutu mporpamue 3abdesneueHus. Take I13 moBUHHO
BIJITIOBIZIATH OCOOJHBHM BHMOTaM IIOJ0 iHTep(eiicy,
Oe3reKH JaHuX Ta OOpOOKH Ta aHaNi3y JaHHX MOPIBHO 3
HOAIOHUMHU IIpOrpaMHUMU cucTeMamy, SKi
BIPOBAKYIOTHCS Ha 1HITMX (DIHAHCOBUX PHUHKAX.

3 orsay Ha OUHAMIYHE PEryJsTOpHE CepelOBHIIC,
nporpaMHe 3a0e3Ne4YeHHs [OBUHHO OYTH THYYKHM,
JO3BOJISIIOYM  IIBUAKO — QJANTyBaTUcs MO0 3MiH Y
3aKOHONABCTBI Ta pEryJSTOPHUX BHMOIax Yy PpIi3HHX
opucaukiisx. Ile 3a0esmedynts #WOro BigNOBITHICTH
CYYacHHM IPaBOBUM HOpMaM Ta CTaHIApTaM, a TaKOX
3aXMCTHTh KOPHUCTYBAYiB Bil MOTCHLIHHUX IOPUANYHUX
pU3HKIB. IHTEpaKTUBHMH 1 3py4YHHH KOPHUCTYBAlbKUN
iHTepdeiic € KIIOYOBUM i 3a0€3MEeYCHHS JTOCTYITHOCTI
CKJIQJIHUX AHAIITHYHUX IHCTPYMEHTIB IIMPOKOMY KOIIy

KOPUCTYBAYiB. TaTepdeiic IIOBUHEH JI03BOJISITH
KOpUCTyBayaM  JIETKO  HAJNAINITOBYBAaTH  IapaMeTpH
aHamizy, BHUOHWpaTH  MOJeNli  TPOTHO3YBAaHHA  Ta

Bi3yamizyBaTH naHi uepe3 rpadikd, miarpamMu Ta iHIII
rpa¢iuni 3acobu. Ile 3poOHTH mporec aHamizy OLTBII

IHTYITHUBHO 3pO3yMiTMM Ta e(QeKTHBHUM. Y CBITIi
3pOCTalOUMX 3arpo3 KibepOesmekn Ta  Ba)KIIUBOCTI
30epekeHHs]  KOH(DIIEHLINHOCTI  JaHuX, IporpamHe

3a0e3neueHHs Mae BKIIIOUATH Cy4acHI MEXaHi3MH 3aXUCTy
naHux. Lle 0XoIuItoe BUKOPUCTaHHS HaIITHUX alrOpUTMIB
mM(pyBaHHs, po3poOKy Oe3NeuHHX IMPOTOKOJIB Nepenayi
JAaHUX Ta IMIJICMEHTAIi0 0araTopiBHEBUX CHCTEM
ayrentudikanii  kopucryBauiB.  [Iporpamumii  kon
HaltuacTime mumryTe Ha Python, manst momeneii rimmbGokoro
HABYaHHS BUKOPUCTOBYIOTH 0i0mioTexy Keras i Theano sk
cepBepHy  vacTuHy, a  0Oibmioreky  Scikit-learn
BHUKOPHCTOBYIOTH JUISl MOZIEJIEH MAaIIMHHOTO HAaBYAHHS.

Peanizamiss 1Mx NpPOMO3MIIN JO3BOJIUTH CTBOPUTH
e(deKTUBHE TporpaMHe 3a0e3MedYeHHs Ui aHalily Ta
MPOTHO3YBAaHHS ~ KPUITOBAJIIOTHOTO  PHUHKY,  37aTHE
Ha/JaBaTH BHUCOKOSKICHI, OOIpyHTOBaHi IIPOTHO3M Ta
aHamiTHyHi fgaHi. Take pimeHHS cTaHe HE3aMiHHUM
IHCTPYMEHTOM y pyKax IHBECTOpiB Ta aHAJITHKIB,
JOTIOMAararo4du iM TpHAMaTH OOTPYHTOBaHI pIIIEHHS B
yMOBax HEBHU3HAYEHOCTI Ta BHCOKOI BOJATWJILHOCTI
PHHKY.

Bicnux HayionanvHo2o mexuiunozo yHieepcumemy « XI11».
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BucHoBKkH. AHaI3 KPHUNTOBATIOTHOTO PHHKY B
Cy4acHOMY JMHAMi4YHOMY Ta  HemepeadaduyBaHOMY
€KOHOMIYHOMY CEpEIOBHILi CTaBUTh IIE€Pe.l JOCIiTHUKAMHU
Ta pO3pOOHWKAMH CKJamHI 3aBOaHHA. BUBYCHHSA
ICHYIOUMX METOJiB TPOTHO3YBaHHS IIOKa3auo, M0 He
icHye yHiBepcambHOi cTparerii, 37aTHOI 3abe3meunTH
TOYHICTh NPOTHO3IB y BCIX CHUTyalisiX. 3 oAy Ha Iii
BUKJIMKH, PO3pOOKa iHTErpOBaHMX TiOPUAHUX MOEJEH,
SKi MOEIHYIOTh KJIACHYHI METOAM (hiHAHCOBOTO aHAIII3y 3
IHHOBALiHUMHU MIOXOAAaMHM MAIIMHHOIO HABYaHHSA Ta

IHIIMX TEXHOJIOTIH INTYYHOTO IHTEJCKTY, BHIAETHCS
MEPCIeKTHBHAM  HAmpsSMKOM. Taki Momenmi MOXYTh
3HAYHO MOKPALIUTH SIKICTD MPOTHO3yBaHHSI,

BHUKOPUCTOBYIOUM TIIMOOKMH aHANi3 BEIMKUX MAHUX JUISA
imeHTHdiKamii CKIagHUX TATepHIB 1 TpeHHiB, sKi
HEIOCTYTHI TIPU TPagUIiifHOMY aHami3i. BaxuBy pons y
IIpoIieci MPOTHO3YBAHHS BiJirpa€e TaKoXK aHANi3 HACTPOIB
Ha PUHKY. BUKOpHCTaHHS JaHKX 3 COLIAIbHUX MEpPEexX Ta
HOBUHHUX IUIaTGOpPM [103BOJISIE BHSBISATH  3arajbHi
TPEH/IN HaMIpiB YYacHHKIB PUHKY, L0 MOXE CIyTyBaTH
MOTYXKHUM 1HIUKaTOpoOM MalOyTHIX pyXiB IiH Ha
KPHIITOBATIOTH. [HTErpauisi boro acnekTy B aHATITHYHI
IHCTPYMEHTH HaJla€ NOAAaTKOBUII piBeHb TTIMOMHHU aHANTI3Y,

JIO3BOJISIIOYM  BpaxOBYyBaTW HE JIMIIE  CKOHOMIYHI
MOKa3HUKK, a ¥ IICHXOJOTiYHI AaCHeKTH PUHKOBOL
IOBENIHKH.

OTxe, Ha OCHOBI aHami3y CydYaCHHX JKepen

iH(pOopMaIii Ta JOCTIHKeHb 00 BUKOPHCTAHHS METOIIB
MPOTHO3YBaHHS [UIs MIepeI0aYCHHS PUHKY KPHUIITOBAIIOTH
3p00JIEHO TaKi BUCHOBKH.

[To-miepiie, pUHOK € AyXE BAJOTHILHUM, TOMY
pe3yapTaTd  OyIbh-IKOTO MPOTHO3y Ha OCHOBI CYTO
AHATITHYHUX METOJIB HEIOIIbHO BHKOPUCTOBYBAaTH Ha

MPaKTHII.

Io-gpyre, oTpuMaHi NPOTHO3M HA  OCHOBI
BUKOPUCTaHHSA ICHYIOUHX METOMIB MOXYTb OYyTH
BHUKOPHUCTAHI TIIBKU JJIS OMIHKW TEHICHIII] PUHKY TIEBHOT
KPHITITOBATIOTH.

Io-Tpete, TPOBEJCHHS MNPOTHO3YBAHHS  PUHKY

KPHIITOBAIIOTH J3€ MOMIJIMUBICTh aHAJITHKY ONpPALlOBaTH
BEJIMKY KUIBKICTh JaHUX Ta 3pOOUTH aHai3 TCHIACHIIN
PHHKY 1 MOXJIMBO OTpUMArtd iHGOpPMALI0 MIONO
BILIUBOBUX (axropi Ha PUHKOBY BapTICTh
KPHIITOBAIIOTH, Ha 00CSATH IPOJAXKIB.

VY-uyerBepTe,  OCKUIBKM  PHUHOK  KpPHUIITOBAJIOT
XapaKTepU3yeThCsi ~ BHUCOKOK  HEBHM3HAYEHICTIO  Ta
YYTIMBICTIO O MHOXXHHH 30BHIIIHIX (akKTOpiB, TO Iie
BHUMarae 3aCTOCYBaHHSI IPOTPAaMHOTO 3a0e3ledeHHs JUIs
IIBUJIKOTO aIalTyBaHHs JO 3MiH. J[OIIIbHICTE PO3pOOKU
NPOrpaMHUX CHCTEM Ui aHalizy Ta IPOrHO3YBaHHS

PUHKY  KpUITOBAIIOTH  OOYMOBIEHO  HEOOXIIHICTIO
iH(pOpManifHOI MATPUMKH TNPOLECY NMPUHHATTS PIllICHb
Tpeiaepin 1010 MTOKYTIKH/TIPOJIAKY MEeBHOT

KPUTITOBAIIOTH Y BU3HAYEHOMY OOCS3i JJIs JOCATHEHHS
CBOIX IHBECTHUIIIMHNX TA 1HIIUX ILIEH.
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A. A. TAIIIHEB, M. B. CJIENNYLLIKOB, /1. O. I'YPT, 1. B. JTIOTEHKO

JOCILKEHHS YITIPABJIIHHSA PO3I'OPTAHHSIM li[‘POFPAMHOi CUCTEMHU I3
BUKOPUCTAHHSM PECYPCIB XMAPHUX INTPOBAUJIEPIB

IpoBesieHO aHaIli3 OCHOBHUX €TAlliB IPOLIECY PO3TOPTAHHS HPOTPAMHOI CHCTEMH i3 BUKOPHCTaHHSM PECYpCiB XMapHHX MpoBaiigepiB. Po3pobieHi
MOJeli MOJKJIMBHX BapiaHTIB YIPaBJIiHHS PO3TOPTAHHSAM MHPOrpamMHOI CHCTeMH i3 BuKopuctaHHsAM Hotanii BPMN. Ha ocnoBi mpoBenesoro
MOJICJTIOBaHHS BU3HAUCHI HepeBar Ta HEAONIKM HEaBTOMATH30BAaHOTO, aBTOMATH30BAHOTO Ta aBTOMATHYHOIO YNPABIiHHS MPOLECOM PO3rOPTAHHS.
Po3po6eHO Ta JEKOMIIO30BaHO MOZEIb aBTOMATHYHOIO PO3TOPTAHHS MPOTPAMHOI CHCTEMHM i3 BHKOPHUCTAHHSM DECYpCIB [aTa LEHTPIB XMapHHX
nposaiinepiB B HoTauii IDEF0, ska mo3Bonmna gocnianTu (yHKI[IOHAIBHY B3a€MOAII0 OKPEMHX €TalliB IPOLECY PO3TOPTaHHS IPOrPaMHOI CUCTEMH.
Ha ocHOBi po3po06ieHoi KOHTEKCTHOI Ta Aexommo3uuiitnoi miarpam IDEF0, B paMkax MOeNIOBaHHs MPOLECY PO3TOPTAHHS MPOrPaMHOI CHCTEMH,
IpOBeJIeHO aHanmi3 (yHKnioHanbHOI B3aemoxii eramiB Build Tta Deploy, skumii mokas3as, o caMe Ii €Tald MaloTh HalOutbme (yHKIiOHANbHE
HAaBaHTAXXEHHS Ta MOTPeOYyIOTh OLIBII JETaIbHOTO JOCII/DKEHHS, 3 METOI0 IONIYKy IUIIXIiB iX omTuMmiszamii. 3 miclo Merolo, Oyio po3pobieHo Ta
MpOBeeHO aHawi3 aexommosuuiiiHux miarpam IDEFO ta DFD, siki MozaeniooTh (yHKIIOHAIbHY B3a€MOiI0 Ta MOTOKU JAHHX MK CKIIaJOBHMHU
mignpoueciB Build ta Deploy. Anani3 ¢pyHKIioHAIBHOT B3a€MOIi Ta MOTOKIB TaHHX, 10 TIOPODKYIOTHCS Ta MEPEAAIOTHCS MK OKPEMUMH CKJIaJOBHUMH
nignponecis Build Ta Deploy 103BonuB BUSBUTH BaXKIMBHI aCIIEKT, SIKHI MOJISTa€ B TOMY, IO IIPH KOXKHOMY BUKOHAHHI KOMIILIANIT BUXiJHOTO KOIY
Ta CTBOPEHHI KOMHTeiiHepa MOTPIOHO 3aBaHTa)XKyBaTH [aHi i3 30BHIiMIHIX Oi0mioTek. Lle B cBOK 4epry (akTHYHO HPH3BOJUTH AO CYTTEBOIO
30ibLICHHS 30BHIIIHBOTO TPadiKy, 10 BIUIUBAE HA [IBHAKICTH PO3TOPTAHHS MPOrPaMHHX CHCTEM i3 BUKOPHCTAHHSIM PECyPCiB JaTa HEHTPIB XMapHUX
npoBaiinepiB. B sxocTi MonmBoro muixy onrtuMisamii migmponeciB Build Ta Deploy 3amponoHOBaHO CTBOpEHHS Kemly Uil 30epesKeHHs
3aBaHTAKCHUX MAaHUX 13 30BHIIIHIX 0i0MIOTEK 3 METOIO 1X MOBTOPHOTO BHKOPUCTAHHS, @ TAKOXK PEaTi3allil0 KOHTPOJIO HaJ 3MIHCHEHHSIM 3alUTIB 10
30BHIIIHIX 0i0TI0TEK Ta MPOLECOM KEIIyBaHHS JaHHX, 1[0 JO3BOJUTH MiHIMi3yBaTH BUTPATH Yacy Ha Iepenady JaHHX i3 30BHIIIHIX 0i0mioTek mix yac
aBTOMAaTHYHOT'O PO3TOPTAHHSL.
K1040Bi c10Ba: yrnpaBItiHH PO3rOPTaHHSIM, IPOrpaMHa CHCTeMa, 1aTa IIEHTp, XMapHi nposaiiaepu, Build, Deploy.

A. PASHNIEV, M. SLIEPUSHKOQOV, D. HURT, 1. LIUTENKO

RESEARCH OF THE MANAGEMENT OF SOFTWARE SYSTEM DEPLOYMENT USING THE
RESOURCES OF CLOUD PROVIDERS

The main stages of the process of deploying a software system using the resources of cloud providers are analyzed. The models of possible options for
managing the deployment of a software system using the BPMN notation are developed. Based on the modeling, the advantages and disadvantages of
non-automated, automated, and automatic management of the deployment process are identified. A model of automatic deployment of a software
system using the resources of cloud providers' data centers in IDEFO notation has been developed and decomposed, which allowed to study the
functional interaction of individual stages of the software system deployment process. Based on the developed contextual and decomposition IDEFO
diagrams, within the framework of modeling the software system deployment process, an analysis of the functional interaction of the Build and Deploy
stages was carried out, which showed that these stages have the greatest functional load and require more detailed research in order to find ways to
optimize them. With this purpose, were developed and analyzed IDEFO and DFD decomposition diagrams that model the functional interaction and
data flows between the components of the Build and Deploy subprocesses. Analysis of the functional interaction and data flows generated and
transferred between the individual components of the Build and Deploy subprocesses revealed an important aspect, which is that each time the source
code is compiled, and the container is created, data must be loaded from external libraries. This, in turn, leads to a significant increase in external
traffic, which affects the speed of deployment of software systems using the resources of cloud providers' data centers. As a possible way to optimize
the Build and Deploy subprocesses, was proposed to create a cache to save the downloaded data from external libraries for reuse, as well as implement
control over queries to external libraries and the data caching process, which will minimize the time spent on transferring data from external libraries
during automatic deployment.
Keywords: deployment management, software system, data center, cloud providers, Build, Deploy.

Beryn.  JlocmipkeHHsT — mpouecy  yIpaBIiHHS
PO3TOPTaHHAM MPOTPAMHUX CHCTEM 13 BHUKOPHCTaHHIM
pecypciB  nmaTa IIEHTPiB XMapHHX IIpOBaliepiB €
Ba)XJIMBUM 3 KiIbKOX npuunH. [To nepire, xmMapHi pecypcu

yIIOCKOHAJICHHIO aBTOMATH30BaHMX IPOIIECIB yIpaBIiHHS
pO3TOpTaHHAM, IO  NpU3BeAe [0  HiJBHIICHHS
e(EeKTUBHOCTI, CKOPOYEHHs dYacy pO3TOpPTaHHI Ta
TIOKpAIeHHs] BHKOPUCTAHHA pecypciB JaTa ILEHTPIB

MIPOJIOBXKYIOTh BiJirpaBaTH KIIIOYOBY POJIb HA BCIX eTarmax
pPO3TOpTaHHS MPOTPAMHHUX CHCTEM, SIK€ MOXe OyTH
peanizoBane pisHEMHU crmocobamu. [lo apyre, koxkeH i3
croco0iB peamizanii Mae TIeBHI 0COOIMBOCTI 1 3abe3medye
pi3HI CTyIeHi aBTOMAaTH3alii YHIpPaBIiHHA PO3TOPTAHHSIM
mporpamMHuX cucteM. Ilo Tpere, eheKTHBHICTH IpoIeCy
pO3TOpTaHHSA 3aJeXUTh Bix OaraThox (akToOpiB, IO
pobuts HaJ[3BUYAITHO BaXXJINBUM JTOCITi IKSHHSI
HaKpamMx TMPaKTUK 1 TEXHOJIOTIH BUKOPUCTAHHS
XMapHHUX pecypciB y mporeci posropranss. Ilo gerBepre,
MacimTaboBaHICTh 1 THYYKICTb, SKi IPOIOHYIOTH JaaTa
LEHTPU XMapHUX IpPOBalAEpiB, BIJKPUBAIOTh JOAATKOBI
MOXJIMBOCTI JIJIsl ONITHMI3allil TPOLeCy pO3ropTaHHS.
HocmipkenHss B mii  ramysi  CHpHUATHME

XMapHUX TPOBaiepiB.

ToMmy,  nocCHipKeHHS  TIpolecy  YNpaBIiHHS
PO3TOPTaHHAM MPOTPAaMHHUX CHCTEM 13 BHKOPHCTaHHSIM
pecypciB  fmaTa IIEHTpiB XMapHHX TIpOBalIepiB €
aKTyaJIbHOIO HAyKOBOIO 3aJa4CO.

AHani3 ocTaHHIX J0caiTxeHb i myOJikaniii.

Amnani3z ocranHix myOmikamii [1-5], sxi mpucssaeHi
JOCTI/DKEHHIO  TIPOIIECY  YTPABIiHHSA  PO3TOPTaHHSAM
MIPOTPaMHUX CHUCTEM 13 BUKOPHCTaHHSIM pecypciB jaaTa
LEHTPIB XMapHHUX TIpOBaiJepiB, MOKa3aB, IO B HHUX

31e0UIBIIOr0  pO3MIISIAIOTECA  3arajbHi  NPUHIWIH
YIPaBIiHHS PO3TOPTaHHAM NPOTPAMHOI CHUCTEMH B
XMapHOMY CEpElOBMIIl Ta OIUCYEThCS 3HAYCHHA
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aBTOMAaTH3aIii I[bOTO  Tpolecy, ©0e3  TPOBEACHHS
JIETATLHOTO TOPiBHSJILHOTO aHaJli3y CIOCOO0IB peaizarii,
sKi  3a0e3medyloTh  pi3HI  CTyNeHI  aBTOMaTtu3arii
PO3ropTaHHS MPOTPAMHHX CHCTEM.

B myOnmikamisix  [6-10] poOutbes akimeHT Ha
PO3KpHUTTI JeTaiell MpakTHYHOI peaiizamii mporecy
YOPaBIiHHS PO3TOPTAHHSAM MPOTPAMHHUX CHCTEM i3
BUKOPHCTaHHIM KOHKPETHHUX TEXHOJIOT1H, 0e3 AeTaJbHOro
aHaJi3y MepeBar Ta HeJ0JMiKiB peani30BaHuX MPOLECIB, 10
HE J]a€ PO3YMIHHS MOJIMBUX IUISXIB IX YAOCKOHAJICHHS.

MeTto10 cTATTi € JOCHIIHKEHHS NPOIeCy YIPaBIiHHS
PO3rOpPTaHHSAM HPOrPaMHOI CHCTEMH 13 BHKOPHCTAHHSIM
pecypciB  jmaTa IIGHTpiB XMapHHX IIpoBaiIepiB Ta
BH3HAYCHHS MOXXITMBHUX IIUIIXiB HOTO ONMTHMIi3aIii.

Buxuang OCHOBHOI'0 MaTepiaiy. IIpouec
pO3ropTaHHs MPOTPaMHOI CUCTEMH € KJIIFOUOBUM €TaroM B
KHUTTEBOMY IMKJI PO3POOKH MPOrpaMHOTo 3a0e3NeyeHHsl.
3arajbHUM BUIJIA LBOTO MPOIECY YACTO MPEICTaBIAIOTh
y BUIJBIII CXEMH, HAaBEICHOI Ha puc. 1, ska LIOCTpye
MOCIIZIOBHICTh OCHOBHUX eTamiB po3ropranns [11].

Source > Build  Test Deploy

Puc. 1. 3aranpHuil BUrisa po3ropraHHs IporpaMHol CUCTEMH

PosrnsiHemo  Oinbinn KOXHHH 13
300pakEHHX CTAIIIB.

Etan Source mpezacraBneHo sk 30BHIlIHIN mporiec,
SKHA BINMOBIiTAaE 3a CTPYKTypyBaHHA Ta OOpPOOKYy
BHXIJTHOTO KOIy. Y Cy4YaCHHX IPOEKTaX IIe peai3yeTbes
3a JIOIIOMOTOI0  PO3MOAUICHOI CHUCTEMH YIIPaBIiHHS
Bepcisimu Git, a6o oxioHux cucteMm [12]. B moganpmomy
BHUXIIHUH KOJ OOpOOISIE€ThCS B MEKaX OKPEMHX CTalliB
MpOIleCy PO3TOPTAHHS TPOTPAMHOI CHCTEMH, CYTHICTh
SKUX Oylie HaBeJIeHa HIDKYE.

Etan Build MicTHTB KilbKa KJIIOYOBHUX €EIIEMEHTIB,
KOXXEH 3 SIKMX BIAirpa€ BaXJIMBY pPOJIb B YCIIIIHOMY
pO3TrOpTaHHI MPOrpaMHOi cucTemMu. Po3rimsHemMo i
€JIEMEHTH OBl JETaIbHO:

1. Tomepemust o00pobka. Ha wupoMy  etami
BiOyBa€ThCS 3aBaHTAXCHHsS HEOOXimHUMX 0i0mioTeK,
moTpiOHUX I KoM Ta 30ipku. Etam momepenrpoi
00poOKHM TapaHTye, MO BCi HeoOXigHi 0i0miOTeKH Ta
3aJeKHOCTI OyIyTh JOCTYIHI Ui HACTYIHOTO ETaIry
mporecy 30ipKu.

2. Komminsiis. [epenbauae MIEPETBOPEHHS
BHXIHOTO KOAY B OO'€KTHHI a00 TPOMIXHHHA KOJA 3a
JOIIOMOTOI0  KOMIIuIATOpa. Buximumit kox mporpaMu
MEPEKIANAEThCSA Yy MPEICTABICHHS HH)KYOTO DIBHS, SIKE
MOe OyTH BUKOHaHEe TWIPOIECOPOM KOMM'IoTepa. 3a
MOTpeON NOMAIOThCS CTaTWYHI (Daliau Ta MOCWIAHHS Ha
cTopoHHi 0ibmioTeku [2].

Posrnmsmaroun  eram  Test cnig 3a3HAYMTH, IO
KUTBKICTh CKJIAZOBUX EJIEMEHTIB I[BOTO €Tamy, Npu
PO3TOpPTaHHI MPOTPaMHOI CHCTEMH, MOXKE BiIPI3HATHCS
3aJIeXKHO BiJ] pO3MIpy Ta CKJIagHOCTI NpoekTy. Tak, BiH
MOXXe OyTH peati30oBaHHA BHKIIOYHO 33 JIOTIOMOTOIO

JIETaIbHO

MOZYJIHHOTO TECTyBaHHS ab0 MaTH OibII KOMILIEKCHY
peaiizario, KOJU TOJAaTOK pPO3TOPTAETHCS B TECTOBOMY
cepemoBHIi, MOMiIOHOMY 10 BHpoOHWUYOro. B mpOMY
BUIIQJIKy MOXE HPOBOJMTHCH LIMPOKHH CIIEKTP TECTiB,
TaKUX SK: iHTerpaiiiiHe TecTyBaHHA, (PyHKIIIOHAIBHE
TECTYBaHHSA, TECTYBaHHS IPOXYKTHBHOCTI, TECTYBaHHI
0e3IeKy, TeCTyBaHHS HPHUHHATHOCTI Ui KOPHCTyBada
(UAT) Ta inon Bumu tectyBasb [3]. Habip TectiB Moxe
OyTH po3MIUPEHUI 00 CKOPOUCHHUIA 3aJIC)KHO Bifl pO3Mipy
Ta CKJIJHOCTI IPOEKTY.

Eran Deploy nepeabaydae IIEPEHECEHHS]
po3po0beHOr0 TIPOTPaAMHOTO 3a0e3meYeHHs i3
CepeloBUIIa PO3POOKM B BHPOOHHWYE CEpEIOBHIIC
CHCTEMHM  JUI1  HOro  IOJAmbLIIOr0  aKTUBHOTO
BUKOPUCTaHHA. Po3risHeMo OiMbII [eTaabHO KIFOYOBI
eNIEMEeHTH IIbOTO eTaILy:

1. CrBopenns makera. llefi eram mepenbauae
CTBOPEHHSI BUPOOHHMYOI0 CEpeNOBHILA JJIsi PO3TOPTAHHS
OpOTPaMHOrO 3a0e3reucHHs Ta 3a0e3leueHHs HOoro
JIOCTYITHOCTI a00 CTBOPEHHS IILOBOTO CEPEOBHUINA, IO
BKJIIOYA€E CepBEpH, 0a3M JaHUX i cepBicH abo, 3a NoTpedH,
CTBOpEHHS KoHTeiHepa [13].

2. PosropranHs B TecToBOMYy cepenoBumi. Ha
OpOMY  eTami  BimOyBaeTbcs — KOIMIIOBaHHSA  (ailiis,
iHTerpauis 3 JaHUMH Ta HANAIITYBaHHSA MapaMeTpiB JUis
TecTyBaHHA. Lle m03BONsle BH3HAYMTH Ipale3laTHICTH
NpOrpaMy B KOHTPOJIGOBAaHOMY CEpeIOBHILI.

3. PosropraHHs y BHPOOHHYOMY CEpEIOBHIII.
AHaJIOTIYHO PO3TOPTAHHIO B TECTOBOMY CEPEIOBHILI, LICH
eTan 3abe3neuye MePEHECEHHS MPOTrPaMHOTO
3a0e3neueHHss y BHpOOHMuYMit pexum poboru. lle
BKJIIOYA€E KOIIOBaHHS (haililiB, IHTErpamito 3 JaHUMHU Ta
NPOBEACHHS HEOOXIAHMX HaNAIITYBaHb Uil e(EeKTHBHOI
po0OTH BUPOOHHYOTO CEPEOBHUIIA.

4. MacmrabyBaHHs TPOrpaMHOI CHCTEMH B JaTta
LHEeHTpax XMapHUX NpoBaiepiB BKIroYae B cebe
30UIPIICHHS a00 3MEHIIEHHS KITBKOCTI pecypciB B
3aJIKHOCTI Bill HABAaHTAXXCHHS Ha MPOTPAMHY CHUCTEMY.
MacmrabyBaHHs 103BOJIsIE €()EKTHBHO BHKOPHCTOBYBATH
pecypcd  XMapHHMX ~ JaTa-LGHTPIB Ta  3a0e3nedye
CTablIbHICTh POOOTH CHCTEMH, HaBiTh MPHU 3MiHI 00CsTy
pobotu [14].

B 3anexHocti Bij cTyneHs aBTromarusailii, sKui
BU3HAYa€ POJIb JIIOJICHKOTO (DAKTOpy Ta BHKOPUCTAHHS

ABTOMAaTH30BaHUX IHCTPYMEHTIB, YIpaBJiHHS
pPO3TOPTaHHSAM  INPOrPaMHOi  CHCTEMH MOXe OyTH:
HEaBTOMATH30BAHUM, ABTOMATHYHUM Ta
ABTOMATH30BaHKM.

IMpouec HEaBTOMAaTH30BaHOTO YOpaBITiHHS
posropranasM  (Manual Deployment Management)
nepenbavyae, [0  CTBOPEHHS  CEpeNOBHINA  JUIA

PO3TOPTAHHS, 3aBAHTAKEHHS 31 CXOBHINA Ta KOMITLUISIIIS
KOOy, CTBOPEHHS KOHTEHHepa [UI1 3aBaHTAXCHHS
peamizyeTscsi Bpy4uHy. PosropraHHs B TECTOBOMY Ta
BUPOOHUYIOMY CEpENOBHUII TaKOXK BiAOYyBAETHCS BPYUHY.
KimpkicTh  TecTiB  py4HOTO  TECTyBaHHS  3a3BHYAi
BHOMPAETHCS HEBENHUKOIO Y IMOPIBHIHHI 3 aBTOMATHIHUM
TecTyBaHHsIM [15].

Ha puc.2 npencraBneHa Mojens — IpoLecy
HEaBTOMAaTH30BAHOI'O YIPaBITiHHS PpO3ropTaHHIM
MPOTpaMHOI CHCTEMH 3 BHKOpHCTaHHsAM HoTamii BPMN.
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Puc. 2. Mozesb HeaBTOMaTH30BaHOTO YIIPABIiHHS PO3rOPTAHHSAM HPOTPaMHOI CHCTEMH

IIpoBeneHuit aHami3 MOCHiZOBHOCTI BUKOHAHHS Ta
peamizaiiii  OKpeMHX  €TalliB  HEABTOMATH30BaHOIO
PO3TOpTaHHSI MPOTPAMHOI CHCTEMH JO3BOJIUB BUAUIMTH
nepeBard Ta HENOJIKH TaKoro Croco0y yHpaBIliHHS
PO3TOPTaHHSM, SIKi HABEICHI HIDKYE.

IlepeBaru HEaBTOMAaTU30BaHOIO
PO3rOpTaHHSIM MPOTPAMHOI CUCTEMH:

- HEaBTOMATH30BaHE YIPABIIHHSI PO3rOPTAHHIM
OpOrpamMHOi  CHCTEMH JIeTIe  BIOPOBAKYBAaTH  UIS
HEBEJMKHX MPOEKTIB 200 TECTOBUX CEPEIOBHIIL,

- omepatop a00 aAMIHICTPATOpP CHCTEMH MOXE
BPY4YHY KOHTPOJIOBATH KOKHHI €Tall PO3ropTaHHsL.

Henomiku HEaBTOMATH30BAHOTO YIpaBIiHHS
PO3rOpTaHHs MPOrPaMHOi CUCTEMU:

- 3a3BUYail PO3rOpTaHHS MNPOrPaMHOI CHCTEMH
BHUMArae OijibIlie 4acy, 0COOIUBO IS BEIUKHX 1 CKIaTHUX
MIPOEKTIB;

- HEaBTOMAaTH30BaHe YIPABIIHHS PO3TOPTAHHAM

YIpaBJiHHSA

- MOX€E TPU3BECTH NI0 HelependadyBaHIX MTOMIIIOK
yepes JIIJChKUi hakTop;

- CKJIaJIHO JIOCSITTH €THOCTI KOH(Qirypauii Ha pi3HHUX
cepBepax Ta B Pi3HUX CepellOBUILAX, YHUKAIOUN CHTYaIii,
KOJIM OJIHa YaCTHHA CHUCTEMH IIPaLIO€ BiIMiHHO, a iHIIA -
HI.

Ha mnportuBary HeaBTOMaTH30BaHOMY YIPaBIIiHHIO
pO3TOpPTaHHSAM, WPOIEC aBTOMATHYHOTO  YIPABIiHHS
po3ropTaHHAM  mporpamHOoi  cuctemu  (Automated
Deployment Management) mependavae, mo Bci Iii MIoao
ioro peamizamii BigOyBarOTbCS aBTOMAaTHYHO. B mpomy
BHIMIAJKy  TPUTEPOM  aBTOMATHYHOTO  TIPOLECY €
HAJICWJIaHHS KOIY B PEIO3UTOPIH, SKUH 1 3aImycKae Bech
JIAHIIOT TIOJNAIIBIINX TOJI YIpPaBIiHHS PO3TOPTAHHSM.
KiHIeBUM pe3ysIbTaToOM TAaKOro Mpollecy Oyje mpaiowya
mporpamHa cucrema [3].

Ha  puc.3  300paxkena  Mozenb  mporecy
ABTOMATHYHOTO YIPaBIiHHS PO3TOPTaHHSAM IPOrPaMHOI
CHCTEMH 3 BUKOpHCTaHHsAM HoTauii BPMN.
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Puc. 3. Mozenb aBTOMaTHYHOTO yIPaBJIiHHS PO3rOPTAHHSAM IPOTrPaMHOT CHCTEMH
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AHaJi3 OKpeMHUX €TaliB aBTOMaTHYHOTO YIPAaBIiHHS
PO3rOpTaHHIM MPOTrPaMHOT CUCTEMH, J03BOJIUB BUIUINTH
nepeBard Ta HeJOMIKH TAKOTO MPOLIECy.

Jlo mepeBar mpolecy aBTOMATHYHOTO YIPABIiHHS
PO3TOPTaHHAM IIPOTPAMHOT CHCTEMH MOXHA BiTHECTH:

-IIBUJKE BIPOBA/DKCHHS 3aBISIKM aBTOMAaTH3aIlil
BCIiX €TaIiB pO3rOpTaHHS;

- 3MCHIIEGHHS  PHU3UKY  IOMMJIOK
MIOBTOPIOBAHMM aBTOMATHYHHM IIPOLIECaM;

- 3pydYHEe BHMKODHCTaHHS Ml MaclitaOyBaHHS Ta

3aBIsAKH

ABTOMAaTHYHOTO KepyBaHHS BEJIMKUMH
iHppacTpyKTypaMmu;

- Jerke 3a0e3meueHHs €IHOCTI KOHQITryparii B ycix
cepeoBHIIaX.

B sKocTi HemOMIKiB aBTOMAaTHYHOTO YIPAaBITiHHSA
PO3rOpTaHHAM IPOTPaMHOI CHCTEMH MOJKHA 3a3HAYMTH:

- HeoOX1THICTh Yacy Ta eKCIIEPTU3H IS

- BCTAaHOBJICHHA i HaJlJalITYBaHHSA aBTOMAaTUYHUX
IHCTPYMEHTIB;

- BUIII BUTPATH Ha BIPOBADKCHHS Ta TMiATPUMKY

ABTOMATHMYHOTO  CEPeOBHINA Yy  TOPIBHSIHHI 3
HEAaBTOMATU30BaHUM PO3TrOPTAHHAM.

ABTOMaTH30BaHE YIpaBITiHHS pO3ropTaHHsAM
(Partially ~ Automated  Deployment  Management)

nependavdae aBTOMaTH3aIi0 OCHOBHUX €TalliB yIIPaBITiHHS
Ta py4yHEe BHKOHAHHS JESIKHX pOOIT 13 pO3ropTaHHs
IIPOrpaMHO1 CHUCTEMH. Hampuknan, B
HEaBTOMATH30BAHOMY PEXKHMMI 3aIlyCKarOThCS 3a IOTPeOH
TECTH, SIKi € 3aHaJTO KOIITOBHMMHU ab0 TECTH, sKi HA/ATO
CKJIQJIHO aBTOMAaTH3yBaTH (TECTH, IO IeEpeBipSIOTH
3pYYHICTh KOPHCTYBambKOTO iHTep(eiicy mporpamu).
Takox iCHYIOTh IPO€EKTH, A€ 30ipKH MPOTPaMHOI CHCTEMH
B TECTOBOMY CEPEIOBHII PO3TOPTAIOTHCS aBTOMATHIHO, a
3allyCK CTBOPEHHS pelli3y BHUKOHYETBCS B PYYHOMY
pexumi [8].

Mopgens aBTOMAaTH30BaHOTO YIpaBIiHHA
PO3TOPTaHHAM IIPOrpaMHOT CUCTEMH HaBeeHa Ha puc. 4.
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3aBAHTLKEHHA cepeIoBHIIL

PoO3TOPHYTH ¥
BHPOGHHIOMY

CepeloBHIII

MacmtaGyBaTH

Puc. 4. MOZ[G.]'IL aBTOMAaTHU30BaHOI'O yl'[paBJ'liHHﬂ PO3ropTaHHAM nporpaMHo’f CUCTEMU

B pe3ynbraTi aHamizy mociiOBHOCTI BUKOHAHHS Ta
peauizarii OKpEMHX eTariB ABTOMATHU30BaHOTO
YOpPaBIiHHS PO3TOPTaHHSIM IIPOTPAaMHOI CHUCTEMH Oyid
BU/IiJIEHI HACTYIHI IepeBary Ta HEOJIKH TaKoro crocoly
VIPaBIiHHS PO3TOPTaHHSM.

IlepeBaru aBTOMaTHU30BaHOTO
PO3TOPTaHHSAM MPOTPAMHOI CUCTEMH:

- 3a0e3MevyeTsCsl TO€AHAHHS aBTOMATHYHHUX Ta
PYYHHX €TaIliB PO3rOPTaHHsS MPOrPaMHOi CHCTEMH JIst
JOCSITHEHHSI KPALOTo Pe3yJIbTaTy;

- MOXJIMBE py4YHE BTPYYaHHS B MPOLEC YIPABIiHHS
pO3TOpPTaHHSAM Ha eTamax, SKi BUMararTh crenudidaoi
peaxitii.

Henomnikn aBTOMaTH30BaHOI'O
PO3TOpPTaHHSM IPOTPAMHOI CUCTEMHU:

YIpaBITiHHS

YHpaBITiHHSA

- BUMAraeThCs MiJBHINCHA yBara JJisi 3a0€3MeUcHHS

BIJITIOBIZHOCTI CTaHOapTaM Ta MpOIEAypaM MpOIeCcy
YIPaBIIiHHSA PO3rOPTAHHSIM;
- YCHINIHICTH BCHOTO  TIPOLECY  YIPaBIiHHA

PO3TOPTaHHSAM 3aJeXKHUTh Bill S(PEKTHBHOCTI B3a€MOIIT
ABTOMATHYHHX Ta HEABTOMATH30BAHUX €TalliB BUKOHAHHSI.

Sk Mu 6auMMo, KOKE€H 3 LMX MAXOMIB Mae CBOI
IepeBarn Ta HEIOJIKH, i BHOIp MK HHMHU 3aJIC)KUTh BiJ|
KOHKPETHHUX TOTped MPOEKTY, HOTO PO3Mipy Ta BUMOT 0
IIBUJIKOCTI PO3TOPTAaHHS 1 YacTOTH BHITYCKY pei3iB
nporpamHoi cucteMu. OCKiNBKH MpH 1MOOYIOBI Cy4acHUX
MPOTPAaMHHAX CHCTEM i3 BHUKOPHCTAHHIM pecCypciB aara
LEHTPiB XMapHUX TPOBaWIepiB ICHye 3amuT Ha
30UTBIICHHS KUTBKOCTI aBTOMaTUYHUX PO3TOPTaHb, € CEHC
Oi7bII IeTaJIbHO JOCHIANTH caMe Leil croci0 ynpaBiiHHS
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pPO3TOPTaHHSAM  TPOTpaMHOi  CHUCTeMH, 3  METOI0 IIEHTPIB XMapHUX TMpoBaiijepiB, Oyia po3pobieHa

BU3HAYEHHS MUIAXIB HOT0 MOAAIBIIOT ONITHMI3aLii. BIAMOBITHA MOJENb Yy BHIJISINI  KOHTEKCTHOI Ta
3 MeTo JoCTiKeHHS (YHKIIOHANBHOI B3aeEMOAii  AekommosumiitHoi miarpam B Hotamii IDEF0, sxi

OKpPEMHUX eTalliB IpoIecy YIPaBIiHHA pPO3TOPTaHHSAM  IPEICTaBICHi Ha puc. 5 - 6.

MPOTPaMHOI CHCTEMH i3 BHUKOPHUCTAHHIM peCypciB aarta

Bropret IHeTpykuir
BuxigHui kog
Mpalyoioya nporpanmHa cnetema
Kongirypauiiii
chaitnn NPOLEC PO3IOPTAHHA NPOTPAMHOI CUCTEMIA
Tecm Kypran nogin
3osHiluki GibnioTew
0? 0

IHeTpyMEHTH

X
Hapia HippacTpyiTypa aBTOMaTH3AL

Puc. 5. KoHtekcTHa piarpaMa aBTOMaTHIHOTO PO3TOPTaHHS POrPaMHOI CHCTEMH i3 BUKOPHCTAHHSIM PECYPCIB J1aTa IIEHTPIB XMapHHUX
npoBaiiziepiB B Hotauii IDEFO

Blomeer IHCTpYRUji I
Buxignui kog JKoMNINGEaHMA
Buid tpalin ia
— TECTYBAHHA Hypran n Elm
1
. v u r
Kondpirypaviiti chaiinu
—_—
Test
MpoTectoana
JoBHiLLHI BibnioTexm ) 2 fporpauiia
Tectn
Deploy
3 Mpal|foioua NporpamHa cucTema
-————
vy
) HCTPyMEHTHA
XuapHa iHppacTpyiTypa agToMaT3aLi

Puc. 6. Jlekomno3uuiitHa AiarpaMa aBTOMaTHYHOTO PO3TOPTaHHS MIPOrPaMHOT CHCTEMH i3 BUKOPUCTAHHSIM PECYpCiB Jlata [EeHTPiB
XMapHUX npoBaiinepis B Horauil IDEFO

Bicnuk Hayionanbrno2o mexuiunozo ynisepcumemy « XI11».
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IIpoBenenuii aHami3 (QYHKIIOHATBHOI B3aEMOJIIT
etamniB Build ta Deploy B paMkax MOAETIOBaHHS TPOIIECY
PO3rOpTaHHS HPOTPaMHOI CHCTEMH i3 BHKOPHCTAHHAM
pecypciB maTa IEHTPIB XMapHHUX IPOBaiepiB Ha OCHOBI
po3pobIeHoi KOHTEKCTHOI Ta IEKOMITO3HUINIHOI miarpam
IDEFO0, npencraBneHnx Ha puc. 5 - 6 mokasas, o came i
eTany MaloTh HalOinblIe (QyHKIIOHANIPHE HaBaHTAXKECHHS
Ta MOTPeOYIOTh OUIBII IETATBHOTO JIOCHTIPKEHHS, 3 METOFO
MOUIYKY IUISAXIB IX ONTHMI3aLli].

IHeTpyKUji

3 mier0 MeToro Oylio po3pobJieHO Ta TPOBEACHO
aHam3 aekommosuridaux giarpam IDEFO ta DFD, sxi
MOJENIOITh  (DYHKIIOHANBHY B3a€MOJII0  CKIIAIOBHX
mignponeciB Build i Deploy, Ta moTrokum naHmx, Mo
MTOPOJUKYIOTHCS 1 IEpeAatoTHCS MK HIMH, BiIITOBITHO.

Ha pwumc.7-8 mpencraBmeHi  AeKOMIO3WIIHHI
niarpamu B HOoTanii IDEFQ ta DFD miamporecy Build.

Biromret

3aBaHTaeHHA BibnioTek

3oBHiwki 6ibnioTexn - L f—
?\Gmorem HeoBxinHi AnA komninAwii

KoHdpirypauiiti chainu

Bixinnwi kog

3roMniNs0BaHWA
halin Ha
TEeCTyBaHHA

KomninAwia euxigHoro kogy

XMapHa iHpacTpykTypa

IHCTpyMeHTH aBToMaTM3aLT

Puc. 7. exommo3uiitHa miarpama mianporecy Build B Horarii IDEFO

3oBHILHI

GiGioTexn Bibnioteku HeoBxiaHi AnA komninALji

Crosuuie
KoHdpirypayin

3asaHTanenHa bibniotex

Kowdirypav,iti dpaiinu
\,

BuxigHuil kog

3komninbBaHmi
aiin Ha
TeCTyBaHHA

BibnioTexn HeobxigHi Ana koMninaLji

1| Cxoeuuie xony

Komninsuja BuxiaHoro kogy

Puc. 8. JlekommosuiiiiiHa riarpama mignporecy Build B Horauii DFD

AHaniz (QyHKIIOHaTbHOI B3a€EMOJil Ta TIOTOKIiB
JMAaHUX, SKi TOPOPKYIOTBCS Ta TEPEAaroThC MK
ckiagoBuMHu minanponecy Build mokasas, mo gy KoKHOT
KOMIUIAII] BUXITHOTO KOJY BiIOYBA€ThCs 3aBaHTAKEHHS

30BHIIIHIX 0i0JTiOTEK, a 1€ B CBOIO Yepry MPHU3BOAMTH JI0
CYTTEBOTO 301IbIIEHHS 30BHIIIHBOTO TPadiKy.

PosrissHeMO JeKOMITO3MIIAHI JliarpaMud B HOTaIii
IDEFO Ta DFD mianporecy Deploy, siki mpeacrtaBieri Ha
puc. 9 —10.
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bromket A

IHoTpyRY T

3oBHilwHi BibnioTekn

i

Mpotecrosaxa CTBOpEHHA KOHTEMHEpa

KonTeitnep

nporpama

y

PoaropTanHs B
TECTOBOMY CepeaoBLy

KypHan nogin

PosropTanhs y
BIAPOGHUHOMY CepeoBMLLY

Kondpirypauiiisi daitnu

3 )

MaciTabysaHHa
Mpavyoroya nporpamka chcTema

[apaMeTpu MacLUTabyBaHHa

XMapHa iHppacTpykTypa

|HCTpYMeHTH aBTOMaTH3aLi

Puc. 9. Jlekomno3uuiiina giarpama mignporecy Deploy B Horauii IDEFO

iGnioTek HeoBxigHi AnA 3Bipkv KoHTeHHepa

KoHteiitep

PenoauTopiii

30BHiLLHI S
KoHTEVHepis

GibnioTeiu

[poTecToBaHa nporpamma
CTBOpEHHA KoHTeliHepa

apameTph 30upaHHs KoHTelHepa Kowreiivep

KonTeithep

Cxoeuwe

KoHebirypalliit lapameTp po3ropTaKHs

MapameTpy poaropTaHHa PoaropTanHs B

TECTOBOMY CeperoBHLL|

MapameTpn MaciuTabyBaHHs:

MpaLioroua NporpamHa cuctema

PosropTanHa y
BUPOGHH4OMY CepenoBuLli

MaciwrabypanHs

HKypHan nogii

v

Puc. 10. exomnosuniitaa niarpama mianpouecy Deploy B Hotanii DFD

IIpoBenenuit aHami3 (yHKIIIOHAIEHOI B3a€MOJIl Ta
MIOTOKIB JaHUX, SKi HOPOIKYIOTHCS Ta TMEPENaloThCs MK
ckiaamoBuMu Timmporiecy Deploy BuSBHB aHaOTiYHY
0COONHMBICTS, 10 MpUTaMaHHa mianporecy Build, a came -
3aBaHTXEHHS  JaHUX i3  30BHIOIHIX  0ibmioTex
BiIOyBa€THCS KOKHOTO pa3y NPH CTBOPEHHI KOMHTEIHEpa.

TakuM 4YHHOM, MH Ma€eEMO CHUTYallil0, KOJIH IpH
KO)KHOMY BHKOHAaHHI KOMIUIALII BHXiZHOTO KOOy Ta
CTBOPEHHI  KOIHTelHepa HEOOXiJHO 3aBaHTa)KyBaTH
30BHIIIHI 0i0MiOTEeKH, MO (AKTUYHO TNPUIBOIUTH JIO
CYTTEBOTO 301IbIIEHHS 30BHIIIHBOTO Tpadiky.

Hlnsxom onTuMizamii IMX MHiAHIpOLECiB MOXeE OyTH
CTBOPEHHSI Kelly, /¢ 3aBaHTaKeHI JaHi 3 30BHIIIHIX
0i0moTek Mamu O MOXJIMBICT 30epiraTHch  UIS
MOBTOPHOTO BHMKOPHCTaHHS, a TaKoX 3abe3rnedeHHs
KOHTPOJIO Haj 3AIACHEHHSIM 3alWTiB JO 30BHINIHIX
610;Ti0TEeK Ta MPOLIECOM KeITyBaHHS JAHUX.

BucHoBku. TakuM YHMHOM, OCHOBHHUM OTPHUMaHUM
HayKOBUM 1  TPakTHYHUM  PE3yJIbTaTOM  JaHOTO
JOCIKEHHS € POo3po0IeHa MOAIENb MPOIECY YHpaBIiHHS
PO3TOPTaHHSAM MPOTPaMHOI CHUCTEMH i3 BHKOPHCTaHHSIM
pecypciB  naTta IEHTPIB XMapHHX TpOBaiaepiB, ska
UIIXOM aHallizy (pyHKIIOHAIBHOT B3a€MOJil Ta TOTOKIB
JaHUX, MI0 TOPO/UKYIOTBCS Ta TEepefalThcs MK
OKpEMUMH CKJIQJIOBUMHU Npollecy  pPO3rOpTaHHs
MIPOTPaMHOI  CHUCTEMH, JO3BOJMJIA BHUSBUTH BaXKIMBHUI
acriekt mianpouecis Build ta Deploy, sikuii mossirae B
TOMY, 10O HpH KOXHOMY BHKOHAHHI KOMIUISIIT
BUXIZTHOTO KOJy Ta CTBOPEHHI KOWHTelHepa HOTpiOHO
3aBaHTa)KyBaTH JIaHHI i3 30BHIIIHIX Oi0usioTek. Lle B cBorO
4yepry (aKTHYHO NPHU3BOAMTH JIO CYTTEBOTO 30LIBIICHHS
30BHIIIHLOTO Tpadiky, IO BIUIMBAE HAa IIBUIKICTH
pO3rOpTaHHsl MPOTPAMHUX CHUCTEM 13 BHKOPHUCTaHHSIM
pecypciB naTa IeHTPiB XMapHUX IPOBaliaepiB.

Bicnuk Hayionanbrno2o mexuiunozo ynisepcumemy « XI11».
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Sk MOXUIMBHIH NIIAX onTtuMizamii mignporecie Build
ta Deploy 3amponoHOBaHO CTBOPEHHS KeImly, JUIs
30epeXCHHS 3aBaHTAKCHUX JTAHUX i3 30BHIMHIX 0i01i0TeK
3 METOI IX TIOBTOPHOTO BHKOPUCTaHHS, a TaKOX
pearmizamito KOHTpOJIIO HaJ 3IIHCHEHHSM 3alUTiB 10
30BHIIIHIX 0i0JIOTEK Ta MPOIECOM KEITyBaHHS JaHUX, IO
JIO3BOJIUTh MIHIMI3yBaTH BUTpPATH 4Yacy Ha Iepenady
NaHUX 13 30BHIIIHIX OIOIIOTEK Mif 4ac aBTOMATHYHOI'O
PO3TOpTaHHS.

Pe3ynpTatdl HOTO JOCHIIHKEHHS MOXYTh CIyT'yBaTH
OCHOBOIO JUIsl HOJAJIBLIOT PO3POOKH CIIOcO0iB onTHUMi3aii
MPOLIECY YIPABIIHHS PO3rOPTAHHIM MPOTPAMHUX CHCTEM
B XMapHHX CEpEIOBHUINAX, CIPHUSIIOYH [OJATBIIOMY
PO3BHUTKY Ta BIIPOBAPKEHHIO CYYaCHHX IIAXOMIB y Taly3i
iHpOpPMaiHHIX TEXHOIOTIH.
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K.J1. CEMEHYYK

MOJEJIOBAHHSA CTPATEITI JIAHIIOT'TB TOCTAYAHD Y MPOEKTHIN AIAJTBHOCTI

Jlana po6oTa mpUCBsSYCHA JOCIIDKEHHIO CTpaTeriil JIAHIIOTiB MOCTaYaHb y IMPOEKTHIH ismbHOCTI. PO3risHyTi cTpaterii Ajs JaHIOTIB HOCTAYaHb,
3aBJISKH SKHM Kpallle 00CIyroByBaHHS KIIIEHTIB IPUBE/E A0 30UIbIIEHHS IIOCTaYaHb Ta 3HKCHHS BUTpAT, IO NIPUHECE BUTOAHU YCIM CTeHXomaepaM
JIAHIfora TocTayaHb. HaBeleHO HAOYHMII NpPUKIAA IOBrOCTPOKOBOIO IIPOEKTY B JIAHIIO3l II0CTa4aHb — 1€ INPOEKT NpUAOAaHHSA Cy/IHA.
KoHKpeTH30BaHO KUTTEBUH LUKI Cy[JHA 3 IMO3MIH Pi3HUX yYaCHUKIB IPOEKTYy MOHOBJIEHHS (TMOMOBHEHHs) (uioTy. IIpoanamizoBana koxHa (aza
XKHUTTEBOTO IUKIY CyIHOIUIABHOI KOMIIAHII, JOCTI/KEHI PHU3UKU A KOKHOI (pa3l KUTTEBOTO LUKILY, Cepel SKUX — CTpaTeriuHHil, eKOHOMIUHUI,
KOMEpUifHUHA, KpenuTHui, iHdopMawiiinuii, exonoriunuil. Bumaineni ¢a3u KUTTEBOro LUUKIY MPOEKTY YNPABIiHHS JAHLIOTa MOCTa4YaHb, OCKUIBKU
B3a€MO3BS3KU Ta 3000B's3aHHSA MiX PI3HUMH CTEHKXOIAepaMH MOTpeOyIoTh HOOYAOBU THYYKOTO JIAHIIOTa IIOCTadyaHb. Takwil JIAHIIOT MOCTadaHb
nependavac BUPIMIEHHS cepii 3aBJaHb AN 33JOBOJIEHHS BHMOT 3alliKaBICHHX CTOPIH 1 KII€HTIB; O TOrO, SIK HPOEKT AOCSATHE (a3u 3aBepIICHHS.
BusHaueHo anpTepHATHUBHI CTpaTeril Ul JIAHIfOra MocrayaHb. BpaxoByrodi OCHOBHI Wi YNpaBIiHHS JAaHLUIOIOM [I0CTa4aHb, MOXHA BHIUTHTH
ribpHHy CTpaTeriio, ska BUKOPHCTOBYE SIK OINAUINBI, TAK i FHYUKI JIAHIIOTY NTocTadaHb. [Ipu peanisarii Takoi cTparerii MojkHA 3MEHIIUTH 3aTralbHUN
Jac BUKOHAHHS 3aMOBIICHHS; 3a0€3[eUNTH HaAIlHICTh, IPABIIbHY YacTOTy JOCTAaBKH, SIKICTh Ta THYYKICTh IOCTAaBKH; ONTHMI3yBaTH PiBeHb 3aIIaciB y
BCbOMY JIAHIIOTY IOCTauaHb Ta MiHiMi3yBaTH 3araibHi BuTpaTu. [ligrotoBka Ta pealizalis OKpEMHUX NPOEKTIB i3 ypaxyBaHHAM CTajii )KHUTTEBOrO
IUKITy 3MiHCHIOETECS HAa OCHOBI BUOOPY OOIPYHTOBAHUX CTpaTeTiil pO3BUTKY JIAHIIOTIB MOCTayaHb. Taka HEOOXiJHICTh peasi3yeThesl 3a AOTIOMOIOI0
(hopMmari3oBaHUX METOAIB UL BHOOPY MPOEKTIB, 10 HaiibinbIe BiANOBIAAIOTH CTPATErii PO3BUTKY IiJNPHEMCTBA Ta CTaAil HOTO JKHTTEBOTO ITHKITY.
3aj1eXHO Bifl TOTO, SIKi i Ma€ KEPIBHUITBO, PI3HUMH OyIyTh CTpATerii MOAANBIIOTO PO3BUTKY, IO PEATi3YIOTHCS Yepe3 OKpeMi MPOEKTH. Buxomstun
3 TOT0, IKY CTPaTerio PO3BUTKY CTaBUTh COO1 KOMIIaHis, TAKMM OyJie OCHOBHHII IEPEJIiK MPOEKTIB, 110 MAOTh HAMOIBIIY LIHHICT JJIs KOMIIaHil.
Ki04oBi c10Ba: ctpareris, )KUTTEBUI LUK, PH3UKH, IPOEKT, JTAHIOT IOCTAYaHb, YYACHUKH.

K. SEMENCHUK

PROJECT ACTIVITIES MODELING OF SUPPLY CHAIN STRATEGIES

The work is devoted to the consideration of the information system components, which can be used for effective organization and This study is
devoted to the reseach of supply chain strategies in project activities. Considered strategies for supply chains, through which better customer service
will lead to increased supplies and reduced costs, will bring benefits to all supply chain stakeholders. An illustrative example of a long-term project in
the supply chain is provided - the project of the ship acquisition. The ship's life cycle is specified from the standpoint of various participants involved
in fleet renewal (replenishment) project. Analyzing each phase of the shipping company's life cycle, risks are examined for each phase of the life cycle,
including strategic, economic, commercial, credit, informational, ecological. Alternative supply chain strategies are identified. Taking into account the
main objectives of supply chain management, a hybrid strategy can be identified that uses both lean and flexible supply chains. When implementing
such a strategy, it is possible to reduce the total order fulfillment time; ensure reliability, correct frequency of delivery, quality and flexibility of
delivery; optimize inventory levels throughout the supply chain and minimize total costs. Phases of the life cycle of a supply chain management
project are highlighted, as the relationships and obligations between various stakeholders require the construction of a flexible supply chain. Such a
supply chain involves solving a series of tasks to meet the requirements of stakeholders and customers; before the project reaches the completion
phase. The preparation and implementation of individual projects, taking into account the life cycle stage, are carried out based on the selection of
supply chain development strategies.This need is realized with the help of formalized methods for selecting projects that most correspond to the
company's development strategy and the stage of its life cycle. Depending on the goals of the management, the strategies for further development
implemented through individual projects will be different. Based on what development strategy the company sets for itself, this will be the main list of
projects that have the greatest value for the company. This research holds both theoretical and practical significance. Theoretically, it contributes to the
development of the theory of supply chain management, project management, and strategic management, particularly in the domain of project planning
and execution. Practically, it serves as a decision-making tool in the development and implementation of strategies through projects within the supply
chain.
Keywords: strategy, life cycle, risks, project, supply chain, participants.

Beryn. BukopucraHHss 3HaHb 3 YNpaBIiHHS ~ ©KOHOMIYHOI iHTerpauii NpUBEo IO CTBOPEHHS CKJIQJHUX
MPOEKTAMH, JIOTICTUKA Ta YOPABIiHHA JIAHIFOTaMH  [IOOANBHUX JIAHIIOTiB moctadads [1]. Kommnanii moganu
MOCTa4aHb HaJa€ MiJIPUEMCTBAM 3MOTY CHCTEMHO  IIyKaTH e(QeKTUBHI UIULSIXM  TPaHCIOPTYBaHHS  Ta
OpraHi3yBaTH TIPOILEC YTPABIIHHSA IHBSCTHI[IHHMMH, BHPOOHHIITBA HA Pi3HUX KOHTHHEHTAaX Ta aJalTyBaTHCS B

MaTepialbHUMH, CEPBiCHUMH, (hiHAaHCOBUMH,  €MOXY III00aTbHOT KOHKYPEHIIil.

iHpOpMamiHHUMH MOTOKaMH JUTSt JOCSITHEHHS 3pocrarounii iHTepec KpaiH Ha modatky XXI

KOHKYPEHTHUX IIepeBar y IMHaMi4YHOMY CepeIOBHIIII. cropiuyst 70 JaHioris nocradans (JIII), moB’s3anmii 3
VY xopi peanizaiii IPOEKTY PO3BUTKY MIANPUEMCTBA  ITOCHICHHIM rio0aiizanii Ta iHTerpauii,

JOTICTHKAa Ta YNPaBIiHHSA JIAHIIOTAaMHM TOCTa4aHb  JAWDKUTAII3aIl€lo Ta KOHKYPEHTOCIIPOMOJXKHICTIO

OXOILTIOE Maixe BECh CIIEKTp pecypcHO-  JIOTICTHYHUX IIOCIYT TOIIO. bBynb-To amanTamist Bke

¢yHKIiOHATBHOTO 3a0e3MedeHHs BiA mporeciB iHimiamii  BIJOMHX 9M IHTErpallisi HOBUX pillleHb, HOBE OOIagHAHHS
0  3aKkpuTTA. Taki TpomecH — peanmizyloTbes B abo ckiamHa iH(pacTpyKTypa Ta iHIN BHKIIHKH, 3 SIKHMH
MTOCTITOBHOCTI (a3, eTamiB i poOiT JKUTTEBOTO IIUKITY, a IX  CTUKAIOTBCSI MEHEDKEPH CHOTOAHI, CYNPOBOIKYIOTHCS
pe3yapTaTUBHE BHKOHAHHA 0a3yeTbcs Ha TMpaBWIaxX  IHCTPYMEHTAaMH Ta  HOBHMH  TEXHOJOTISIMH,  SIKi
JIOTICTHKH, 3a JONOMOTOI0 JIAHITIOTIB IIOCTadyaHb Ta  CTOCYIOTHCA IaTrepreT-ocmyr Ta Oi3HEC-aHATITHKH.
37IArOJIKCHOT B3aEMO/Iii YYACHHKIB. «[TocriiHicTe» s MeHemxkepiB JII1 o3Havae, Mo BOHHU

I3 kxinng XX crouniTrs Ta Ha moyatky XXI CTONITTS,  3ycTpiv4aloThes 3 JIOKOPIHHMMH 3MiHaMH IMOJHA. Y
3pocTaHHs  I100AJbHOT  TOPTiBJIi Ta MDKHApOAHOI  TakOMy TypOYJICHTHOMY CEpEAOBHIII (TaHIEeMis, CBITOBa
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Kpu3a, BOEHHI JAil Ha TepuTopii YKpaiHW, pPO3BUTOK
iHQOpMAaLIHHAX TEXHOJIOTiH, BUKOPHCTAaHHS IITYYHOTO
IHTEJIeKTY TOIIO) HEMae IIOCTIHHOCTI, IO TOTpedye
KPUTHYHOTO NOIJIAAY Ha HPHHIMIH Ta (QyHAAMEHTAJIbHI
iHcTpy™MeHTH yripasiniaas JIIT.

31 BUAKAM PO3BUTKOM iH(POPMALIHHIX TEXHOJOTIH
yIpaBIiHHS JaHIIOTaMH MOCTa4YaHb JIOCSITIIO0
MepeIOMHOT0 MOMEHTY B ernoxy YerBepToi mpoMHUCIOBOT
pesoumontii (Industry 4.0), o Bif3HauaeThCs IHTErpaliero
mudpoBux TexHoiorid Ta iHTtepHery peuedl (IoT),
BUKOPDHCTaHHSIM  TEeXHOJIOTil  OJOK4YEeiH, pPO3BHTKOM
“3ereHNX”’ IHIIIATHB y Pi3HI Taly3i MPOMHUCIOBOCTI, IO
3HaYHO BIUIMBA€ HA PO3BHUTOK JIAHIIOTIB ITOCTa4aHb [2].
Ocp KinbKa HampsSMKiB, SKi BH3HAYalOTh PO3BUTOK
JIAHIIOTIB TOCTadaHb IIJ Yac YeTBEPTOi MPOMHUCIOBOI

peBomrorii: 1UdpoBa TpaHCPOpPMALis, BHKOPHUCTAHHS
IITY9HOTO IHTENEKTYy, AaHAINTHKA [aHWX, OJIOKYEeHH
BIUIMBAIOTh Ha ONTHMI3alLlil0 JIAHLIOra MOCTa4aHb.

BukopucTaHHsI CEHCOpIB Ta 3B'SI3KYy MiX 00'€KTaMH UIs
300py B pealbHOMY 4Yacy Ta BEJIMUKOI KITBKOCTI JaHUX
JI03BOJIsIE BUPOOHHMKAM Ta IMOCTayajbHUKAM 3/iHCHIOBATH
e(peKTUBHMH MOHITOPMHT 1 YIIPaBIiHHS 3amacamu,
BUPOOHHIITBOM Ta TPAHCIIOPTYBAHHSIM.

Barommii BHECOK y PO3BHTOK Ta BIOCKOHAJICHHS
¢dopMyBaHHSI cydacHOi KOHLENIii Ta MpPaKTHYHE
BrpoBakeHHs  edekrtuBHuX JIII  3mificHmm  Taki
oprasizamii sK Acomiamis 3 YIPaBIiHHS JAHIIOTaMU
mocradaHHs (Association for Supply Chain Management,
ASCM), Iucturyr ympaeninHs mnpoektamu (Project
Management Institute, PMI), Paga axiBuisa i3
ynpaBiinas ganmoramu nocradanss (Council) of Supply
Chain Management Professionals, CSCMP) ta Acomiaris
ynpaeiiHHs  onepauismu  (Operations Management
Association, APICS) [3,4]. Y pe3ynbTaTi CHUIbHUAX 3yCHIIb
BYCHUX Ta NPAKTHKIB MOXIHMBOCTI JIAHIIOTIB IOCTadaHb
0i3HEC-CTPYKTYp PO3IIUPHITHCS BiJl iHTerparii
MIPOTHO3YBAHHS, IUTAHYBAaHHS Ta BUKOHAHHS Omepariil 10
Oe3mepebiifHOrO YIpaBIiHHA BiJ MOYaTKy 10 KiHt JIIT.

VYupasniaas npoekrtamu  (YII) B ;manmorax
[OCTa4aHb PO3MIMPIOE MOXKJIMBOCTI TpodecioHamiB y
coepi JII1, pa3om i3 NpOrHO3yBaHHSAM, HABUYKH POOOTH 3
KJII€HTaMH, IUIAHYBaHHS, KOHTPOJIb 1  YIpaBIiHHA
pusukamu [5]. Ane HeoOXigHE CHCTEMHE YSABJICHHS
NpoLIECiB  IUIAaHYBaHHS Ta BUKOHAHHS B JIAHIIOrax
MOCTa4YaHb.

P03BHTOK MeETOJOJIOTIH yNpaBiiHHS JIAHIIOTaMH
nocradanb (YJIII) 1 VYII Hajgexuth 10 TaKuX, IO
NoTpedy€e CIUIBHOTO PO3IIISIAHHS Ta BUKOPHCTaHHS [6].
TeopeTn4Hi OCHOBM Ta NMPAaKTHUYHI HAaBUYKU IUX Taly3el
3HaHb JIAIOTh MOXIIMBICTH OTPUMAaHHS CHHEPTETHYHOTO
edeKTy B npolecax IJIaHyBaHHS Ta BUKOHAHHS MPOEKTHOT
nisibHOCTi. CyyacHe JOCHiDKeHHS [7] TIPUCBSYEHO
BU3HAYCHHIO e€(eKTUBHHUX, KOHKYPEHTHUX CTpaTerii mpu
eKcIutyatarii (JI0Ty TPAHCIOPTHUX IMIANPHEMCTB. Y
crarti [8] OOIrpyHTOBaHO 3aCTOCYBAaHHS MPOAKTHBHOTO

miAXoMy B Tady3i yOPaBIiHHA  MPOEKTaMH  Ha
i IIPUEMCTBAX JIOTICTHKH, 3aCTOCYBaHHS SIKOTO
JIOIIOMOJKE repeadaYnTu PpHU3HKH, MonepeauTU
BUHUKHCHHS TMPOOJIEeM Ta YHEPEIKCHHS KPU3OBHX

curyauiift. ABTop po6otu [9] mpornoHye KOHIENTyaJIbHY
ocHoBy iHterpaunii YJIII no ynpaBniHHA mpoekramu. Y

bOMY JOCTIDKEHHI KIAacHU(piKyIOTh KPUTHYHI €IEMEHTH
Ha 9oTupu ocHOBHI cepu: IT-iHTerpartis, opranizaiiiina
KOOpAWHAINS, YOpPABIiHHA pHU3UKaMH, CTIHKICTh 1
CKJIaHICTP JaHIfora mocraBok. Y [10] Hamani mpuxitagn
BEIMKNX  MPOEKTIB  IMOJO  ONTHMi3amii  Mepexi
MIOCTa4YaHHs, MEePETIaHyBaHHS NPOLECiB IUIAHYBaHHS a0
KOpUTI'yBaHHS Oi3Hec-CTpaTerii Ha OCHOBI KOHIICTIIIN
VJIII. Asrtop [11] posrmspmae crpaterii ynpaBiiHHA
JAHIIOTaMHM TIOCTa4aHb Ha MiINPUEMCTBAX, BUSIBHB iX
nepeBard Ta HEJONIKH. AJle HE pO3IIAgae >KUTTEBUH
LUKJI, CTPATETII0 JIAHLIOTIB IOCTAa4aHb Ta HPOEKTIB JUIA
YCIIIIHOTO  BIPOBA/KCHHS  YIPABIIHHA  JIAHIIOTAMH
[MOCTAa4aHb y MPOEKTHOMY CEPEIOBHINI Ta B3a€MO3B’SI3KU
MK HEMHA. Y OyAb-KOMY BHIIQJKy METOIO TIPOEKTIB
YNOpaBIiHHSA JIAHOIOTAMH TI0CTa4aHb €  IIiABUINCHHA
KOHKYPEHTOCIIPOMO>KHOCTI YChOTO JIAHI[IOTA ITOCTadaHb.

TakuMm dYHHOM, 3TiZHO 3 pe3yiIbTaTaMH aHaJi3y
CYYacCHHX JIOCIIIPKeHb, IPUCBSIUCHNX MUTAHHSAM CTpaTerii
B YNpPaBJIiHHI JIaHIIOTAaMU IOCTayaHb, MOXKHA 3pOOUTH
BHUCHOBOK, II[0 po0OOTH OiNbII OpieHTOBaHI Ha 30yT Ta
pecypcHe 3a0e3leyeHHs MPOEKTy 0e3  ypaxyBaHHI
JKMTTEBOTO IMKJIY IJIPHEMCTBA Ta MOJEIIOBAHHS JUIS
BiZIOOpY TMpPOEKTIB PO3BUTKY B JIAHIIOrax I0CTayaHb.
Bumesramane 00IpyHTOBY€ TIEPCIIEKTUBHICTD
PO3MIISAAHHA Tpiagul GKUTTEBHH IMKII-CTPATETif-TIPOEKT»
npu ¢yskuionyBanHi JII1 y mpoekTHIH qisSTEHOCTI.

MeToro JOCHiIKEHHS € MiABUIICHHS e(pEKTUBHOCTI
YIOPaBIiHHSA TPOEKTaMH B JIAHIIOIaX IOCTa4daHb 13
ypaxyBaHHAM CTpaTerii Ta >KUTTEBOTO LUKy, HA SIKOMY
3HaXOJUTHCS MiAPUEMCTBO.

JIi1st MoCSITHEHHI TaHOT METH ITOCTaBJIEH]I TakKi 3a1a4i:

1. KonkpertuzyBaTu JKUTTEBUM LUK
JIOBFOCTPOKOBOTI'O MPOEKTY 3 MO3HMIIIT PI3HUX YUACHHKIB.

2. JlochimuTh pU3UKH 3riHO (a3 KUTTEBOTO LUKITY
MIPOEKTY Ha NPUKJIAAI CYAHOIUIABHOI KOMIaHI{.

3. OOGrpyHTyBaTH CTparerii PpO3BHTKY JIAHIIOTA
ITOCTABOK, 1 Ha IX OCHOBI — MIATOTYBaTH Ta peali3yBaTd
OKpeMi TpoekTH 3 ypaxyBaHHsaMm cranmii KL, Ha sKiit
3HAXOJUTHCS MiAPUEMCTBO.

OcHoBHMIT Mmatepian. Haounum  mnpuxiagom
JIOBrOoCTpOoKOBOro mpoekty B JIII € mpoekT mpuadaHHs
cyaHa. JKMTTEBUH IMKI SKOTO MOXXHA DO3IMISHYTH SIK
yepropicth mectu ¢a3. [lepmoro ¢aszoro € miaroroBka
OPOTO3HUIlii 1mO0A0 (OpPMyBaHHS BHMOT 10 O00'€KTy Ta
IHIITiaIisT IPOEKTY.

[IpoekTyBaHHS — OOOB'SI3KOBUI €JIEMEHT MPOIECY
OHOBJICHHS TEXHIKH Ta (IIOTy, 30Kpema. Ha miif cramii
XKI[ HeoOXiZHO peTenbHO BHBYATH, 3ICTABIATH Ta
OLIIHIOBATH YMOBHU NPHUI0aHHS Cy/IeH Ha BITYU3HSIHOMY Ta
CBITOBOMY PHHKax, HacaMIiepe]] y 3B'SI3Ky 3 MiJABUIIECHHIM
BUMOI' MO0  O€3MeKH  MOpEIUIaBaHHS, OXOPOHH
JIFOJICBKOTO JKHUTTSI T4 HABKOJMIIHBOTO CEPEAOBHIINA, a
TaKOXX BPAaxOBYBaTH KOH'TOHKTYPY ()paxTOBOTO PHHKY.
IIpoexkTyBaHHST CyleH BHKOHYIOTh  CIEIliali30BaHi
MPOEKTHI Opraxizamii, sKki MaloTh BiIMOBIAHI JHIEH3i].
@diHaHCYBaHHS TaKUX POOIT 3MIHCHIOETHCS, SIK MPABUIIO,
3a paXyHOK KOIUTIB Cy/JHOIIJIABHOI KOMIIaHii (3aMOBHHKa).

Y Xoxai MiATOTOBKM NPOIO3MLIT HIONO YKIaJaHHS
KOHTPakTy Ha OYIIBHHUITBO MiAPSIHUK KOHKPETH3YE
CTpareriuHi pilleHHs i3 3aMOBHHMKOM. Bu3HauaioTbcs
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YYaCHHKH TPOEKTY, YTOUHIOIOTHCS TEPMIHU 3IIACHEHHS
MIPOEKTY, YKIAAAETHCS KaJCHAAPHUH TUIaH.

[IpoexT, mo peanizyerscs, mpoxoauth yci daszum KL,
Ha KOXKHIA 3 SKHX IPAILIOe IIMPOKE KOJIO yYaCHHKIB, i
3araibHUA PiBeHh €()EeKTUBHOCTI MPOEKTY (POPMYETHCS
ITi] BIDTMBOM BHKOPHCTOBYBAaHMX METO/IB yIIPABIiHHS.

Ha puc. 1 xonkperusoano XKII cymHa 3 mosmiiit
PI3HMX YYacHUKIB IPOEKTY IOHOBJICHHS (IIOMOBHEHHS)
¢soty. Ha puc. 2 myHKTUpPHMMHU CTpUIKAaMH MOKa3aHO
Oe3MepepBHICTh MPOLECY peali3alii MPOEKTY, OCKITbKU
pO3po0Ka ITaHy TOYMHAETHCS IIC HA MEPeiHBECTUIIHHIN
cranii. Cuix 3a3HaunTH, mo A inBectopa KL mpoexty
MOke OyTH 3aBEpIICHO Yy Pi3HIi MOMEHTH Hacy, 3aJIe)KHO
BiJl YMOB IOTaIICHHS KPEIUTHOI 3a00proBaHOCTi; oAiOHa
cUTyalis BigoOpakeHa KigbKOMa CTpinKamu. Taxi
cUTyamii MOXYyThb OYTH 3YMOBIICHI pPIi3HUMH CXEMaMHU
ToTareHHss KpenuTy (piBHOMipHA, HEPiBHOMIpHA CXEMH 3
HaJlaHHSAM MIJBIOBOTO MEPIOAY, a TaKOX 3 MOXKIJIMBOIO
JIOCTPOKOBOIO CILIATOI KPETUTHOT 3a00prOBaHOCTI).

CrpaTeriyHuii  Xapaktep CHIBpOOITHHLTBA  MiX
yuacaukamu JIIT cripsiMoBaHO Ha siKicHe 0OCITyrOBYBaHHS
kiienTiB. Koxken yuacnuk JIII, He3anexxHo Bin ioro
po3Mipy Ta BHPOOHHYOTO MPO(iI0, MOXKE BHKOHYBATU
CBOIO (DYHKIIIIO 3aBASKH TOMY, IO € KII€HTH, SKi TOTOBI
KymyBaTH ioro ToBapu un nociyru. Orxke, JIII mae Oytu
CTPYKTYpOBaHa TAKMM YMHOM, 100 3'€THYBaTH JIAHKH, SKi
MaroTh IPSIMHI 9H OTIOCEPEAKOBAHMH BIIMB Ha KiHIIEBOTO
CIHOXKMBaya, CTBOPIOIOYN MiHHICTh JUIS TOKYMIS SIK IOJ0
mpoaykTy, 1 Bciei morictmuHoi mociayru. Cucrema
JIOTICTHKH, CTBOpeHa BciMa nankamu JIII, mae Oytu
po3pobneHa B Takuii  cmocib, moOO0 BpaxoBYBaTH
pe3ysbTaTh aHali3y pPUHKY, POBEJIEHOrO 3 YpaxyBaHHIM
NoTped Pi3HUX TPYIH KII€HTIB.

KoskeH nepioJ] >KUTTEBOTO LIUKITY ITPOEKTY PO3BUTKY,
HalpHKIaJ, CyJHOIUIaBHOI KOMIIaHII XapaKTepu3yeThbcs
MEBHIMH pHU3UKAMH, KIACH(IKaIis SKUX € CKIaIHe
3aBIaHHA dYepe3 0araTorpaHHICTh 1X CYTHOCTI Ta
B3a€EMOIIOB'SI3aHOCTI MiXk coboto. Ha puc.2 npencrasieHo
kimacu(ikamito OCHOBHHX TPYIl PHU3HUKIB BiIMOBITHO 0
nepiozi JKL| mpoekTy po3BUTKY CYIHOIIIIABHOI KOMIIAHII.
Po3risiHeMO KOXXHY TPYILy PH3HKIB OKPEMO.

Crparteriydi pu3MKH BHHHKAIOTh 4epe3 3MiHy Lijiei
KoMIaHii abo HempaBuiIbHUIA BHOip crparerii. Ha nymky
aHaJiTUKIB, Onu3bko 60% opranizaiiii He MOB'SI3YIOTh
MPOEKTH PO3BUTKY 31 CTpATETisAMH, 1, SIK HACIIJIOK, MEHIIIE
10% KOPIIOPaTUBHUX CTpaTeriif BUKOHYIOThCS
epextuBHO, a 40% IiHBeCTHIii HE MAarOTh HIYOTO
crinbHOTO 3i crpareriero [12]. Cutij TakoXK HATOJIOCUTH Ha
ToMy (haKTi, IO HABITH PETENHHO CIUIAHOBAHA CTPATEris
He TapaHTye il yCHilIHy peaji3amilo 4Yepe3 OKpeMHH
MIPOEKT YK NpOrpamy.

ExoHOMIUHI pH3MKH TOPOKYIOTHCS HECTAOUTBHICTIO
€KOHOMI4HOi cHTyalii Ta (iHAHCOBHX PHHKIB, CTAaHOM
¢iHaHCOBMX 3aco0iB  CyZHOIUIaBHOI  KOMIIaHiI Ta
MEepPCIEeKTHBAMU PO3BUTKY, II0 BIUIUBAIOTH HA MOMKIIHBI
KOJMBaHHSI MaHOyTHIX JOXOJiB KOMIIaHii 3arajiom
mnpoTtsiroM ycboro JKL] cyaHommaBHOT KOMITaHii.

KomepuiiiHi pu3HKH BUHUKAIOTh HA IHBECTHIIHHOMY
Ta micngiaBectuniiiHoMy mnepiomi KLl npoekty Ta

MOB'sA13aHI 3 (PIHAHCOBOIO HECIPOMOXKHICTIO Ta JIJIOBOIO
pemnyTaIi€eo YYaCHHKIB MIPOEKTY (MOXJTHMBICTH
HEIUIaTeXKiB, OAHKPYTCTB yYaCHHKIB, 3PHBIB JTOTOBIpPHHIX
BiTHOCHH). A TakKoXX IO MOMIOHMX PH3HKIB HaJe)KaTh
BHPOOHMYO-TEXHONOTiYHI 3001 Ta  BiIMOBM  TIpH
eKcIuryartarii cygHa (aBapii), TIIBWUIIEHHS BUMOT
(manpuxnan, IMO) 1o cyzmeH, BiK SIKMX IEPEBHUILYE
BCTaHOBJEHUI cTanaapt (12-15 pokis).

KpenutHi  pusuku  moB'szaHi 3
HEMOTallleHHs OCHOBHOTO 0OOpry Ta HEBHECEHHSIM
IUIATeXKIB 32 KOPHUCTYBaHHS KPEAWTOM, a TaKoX 13
HEBAATNM BHOOpPOM (iHAHCOBHX IHCTPYMEHTIB IS
iHBeCTYBaHHA Ta 3MIHOIO IDIaBarodoi  (3MIHHOI)
MPOLIEHTHOI CTaBKU. Taka CTaBKa XapaKTEpU3YETbCS
piBHEM, IO PpEryIspHO NEPErNIAAETEC, 3a 3TOAOI0
CTOPiH y pO3pi3i OKpEeMHX iHTEePBaJIiB 3araJIbHOTO MEPioay
HapaxyBaHHi. HeoOXimHICTh meperisigy oOyMOBIIOETHCS
3MIHOIO TeMIy 1HQUIALIT Ta IHIIMMH yMOBaMH.

BaxnmBe Micie mocinaooTh iHGOpMAaIiiHI PHU3KKH,
OCKIIbKM BOHHM TIOB'A3aHI 3 HETOYHICTIO Ta (abo)
BiZicyTHICTIO iH(popMaril npotsirom ycboro JKI[ mpoekry
PO3BHUTKY.

Exonoriuni pu3uKH € HACHigKOM 3a0pyAHEHHS
JIOBKIJUTS, @ TAKOXK €KOJIOTIYHUX KaTacTpod Ta JIHX.

OcHOBHaA MeTa TISITBHOCTI OyIb-sIKOTO
MANIPUEMCTBA, 30KpeMa 1 CyAHOIUIaBHOTO, — I
e(eKTUBHE pIlIeHHS BHPOOHMYMX 3aBlJaHb Ta 3aBJaHb
PO3BHTKY 32 YMOB 0OMEXEHUX pecypciB. i1 JOCSITHEHHS
METH CITiTy€:

- onTHMaNbHO (hopMyBaTh HaOIp MPOEKTIB PO3BUTKY
KOMIaHii Ha OCHOBI BMKOPHCTaHHS CHCTEMH KPHTEpiiB,
10 BPaxOBYIOTh cHEUU(IKy NMpHKIagHOI chepu Ta pi3Hi
NEePIOIU KUTTEBOTO UKy KOMITAHIT,

- BUpoONsiTHM 30anaHcoBaHi Ta OOIPYyHTOBaHi
VIPaBIIHCHKI PIMIEHHS y Pi3HI NEPioTN KUTTEBOTO HUKITY
MIPOEKTIB,;

- TJBHIIYBaTH SIKICTb IUIAHYBAaHHS, BUKOHAHHS Ta
KOHTPOJIIO OKPEMHX MPOEKTIB Ta ITPOEKTHOI MisUTBHOCTI
KOMTIIaHii B IiIOMY.

VY 3B'A3Ky 3 UM HEOOXimHO cPOopMyBaTH CHCTEMY
KpUTEpilB  Juisi  OOIPYHTOBaHOTO BHOOPY IPOEKTIB
PO3BHUTKY, III0 BPaxOBYE CTPATEridyHi LIl CYAHOIUIABHOI
KOMIIaHii, 1HBECTHUUiiiHy NpHUBaOJMBICTH Ta PH3HUKH
HPOEKTIB.

YcmiHa peaizalis MPOEKTIB y JaHIIOTY OCTa4yaHb
— Le Hempocra CIpaBa, OCKUIBKM B33a€MO3B'SI3KM  Ta
3000B'13aHHSA MK PI3HUME CTEHKXOJIIepaMi OTPeOYIOTh
1o0yZ0BY THYYKOTO JIaHIfOra rocTayans. Bin nepenbauae
BUpINIEHHS cepil 3aBAaHb Ui 3aJ0BOJICHHS BHUMOT
3aIiKaBJICHUX CTOPiH 1 KII€HTIB; 10 TOTO, SIK TPOEKT
JocsirHe a3y 3aBeplleHHs. Y [bOMY Ipolieci HeoOXimHi
3HAHHS NPO XUTTEBUIl LIUKJ yNpaBiiHHS mpoektoM. He
MEHII BaXJIMBUM MOMEHTOM Y MPOEKTaX PO3BUTKY YH
BJOCKOHAJICHHS] ~ JIQHIOIa  IOCTaBOK €  TIpolec
yIpOBaHKEHHs cTparerii (puc. 3).

®aza 1 po3polbiisie cTparerito, sKa MiCTUTh
JOKYMEHTAI[ll0 Ta TOTOYHY OI[iHKY, BH3HA4YEHHS
NPU3HAYECHHS, T[POTAIMH Ta  OCHOBHHX  IPHYHH.

HeOEe3MEKOI0
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Ap—

®opMyBaHHA MpoeKkTyBaHHA ByOiBHUUTBO BeegeHHA ExcnnyaTauif BuBeneHHs
BUMOT OO , , ob’eKTa , ob’ekTa 3
obbekTa BRI gUERE B eKcnnyaTauio ob'ckta ekcnnyarawii
«—P--- --
KurteBUA yukn ’
NPOEKTY ANA
NPOoEKTYBanbHNKa
(NPOEKTHUIA IHCTUTYT)
< ——pr 1D
XUTTEBUIA LIMKN NPOEKTY Ana cyasobynisenbHoi
sepdi
< : >
JKWTTEBNA LUMKN NPOEKTA ANA jHBecTopa (IHBECTULIHHMIA NPOEKT) - T 1 — - -p
—pL--->
—pt---- >
< >
XUTTEBWMA yukn NpoeKTY ANA BRacHWKa o6’eKTa (CyAHONMaBHA KOMMAHINA)
— — —p

- TPHBANICTE JKITTEBOTO IIKTY KOKXHOTO 00’€KTa B CKIALl IPOEKTY OHOBIEHHS (IOTY CYIHOIUTABHOI KOMITaHIi;

- TpuBamicTb 1S YIACTHIKA.

Puc. 1. XXutreBuii 1uKI cyHA 3 O3UIIN PI3HUX YYaCHUKIB POEKTY MOHOBIICHHS ()IIOTY CyIHOIIABHOI KOMITAHii

TlepeniHBeCTHIIITHIIL
nepion

[HBeCTHIIITHIII mepiox

ExcrmyaTamiiiami
nepion

-~
1
Cmpameziuni pusuxu: ! Exoromiuni puzuxu. I/ I_ Komepyiiini pususu:
L . ! i
1.Psik m::;ﬁi;m R ¢ 1 Pk ¢iranCOBOI HECTIIKOCTL; i I 1. Hecymmnn'lbcm I HeTIaTo-
: : | 2. Hectasa pecypeis; |  CTIPOMOKHICTE ()paXTyBATEHIIKIE;
2. Pm3nk HOBII3HII, omps'rcepe:.mm Y Tepe B BIITpaT % 2. BimMoga ]IapTHepl.BBIJI
ILINpPHEMCTBA; \ Hall IVTAHOBIMIL; / ¢paxTyBaHHA cyAen BiKOM moHax 20
3. Pmnxog'enpmnon? BuGopy i 4. TepmiHOBiCTB peanisanii poekTy. | | PoKiB;
€KTaNIPOEKTY; 1 i © 3. Pusnk, nos'a3aHimii 3 BHPOOHIH0-
4. Pu3nKk noMILIok po3pookm Oissec- | | : | TEeXHOJIOTIIHIMH 3004AMI 200
IUIaHY [IPOEKTY. { - BIIMOBAMH 00TTATHAHHA.
// 4 e —r — —
R A ——
| Kpeoumni puzuxu: |
| 1. HeMOKTIIBICTE CYIHOTLIABHOL |
| IOWHITCME*THW"FH"WI& Gopr | Ingpopmiyiiini pusuxu: Exonozivyni pusuxu:
| 3a IIPOEKTOM Ta BIJICOTKII 33 | L .
i KOPICTYBAHHS KEHTOM; Pimzmkn, TIOB'¥3aHi 3 HTIOBHOTOIO, Pnaimn BHACITIJIOK 3a0py/IHEeHHA
| 2. 3pocTaHHA [U1aBaI0IO] : HETOTHICTIO, HEBIACHICTIO TH ZIOBKLIIA Ta CTHXIFHIX TIX.
| MPOIEeHTHOL CTABKIL | BiICYTHICTIO IH(OpMAIIiI.
| 3. HemocTaTHA eeKTHBRICTH |
| TIPOEKTY. |
I 1

Puc. 2. Knacucikauist pusukis Binnosinuo 10 XL IpoexTy po3BUTKY CyJHOIUIABHOT KOMIIaHiT

Bicnux Hayionanornoco mexuiunozo ynisepcumemy « XI11».
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Hamaromxensas ODapTHEPCBKHAX

eigHoCHH B JII1

PossmTox Peanisysarn
crparert coineHi
JTAHIIOTA .
HOCTAYAHE KOMYHIKaN1
BuznamiTm:
1. fIx mpamroroTs
npomnecn JIIT
2. Hackinsku qobpe Veysaiite
BOHI IIPAIlIOIOTE HepemmKom 1%
3. Tporamn Ta BIOCKOHAISHHA
TepPIIONPHYTHHI
4. ITyHKT
TIpH3HATeHHST
Paza 1 Paza 2 .
Crparerig JIIT B:;mm::;ﬁ

¥Yaockonanenns mponecis i cacrem JII

JoTpuMaHHS MIIAXY JO BIOCKOHATEHHS,
CTBOPHTE OJUH a00 JeKiTbKa IPOEKTIR

daza 3 Paza 4
Kopotkocrpokose JloBroxocTpokose
MMOMTIMIIeHHA TOMINIITeHH S

-
-

Puc. 3. ®a3u xutreBoro UKty npoekty YJIIT

®aza 2 mua peamizamii cTpaTerii cmpsMoBaHa Ha
YCYHEHHsS Nepemikox Aais BAocKoHaieHHs. Lli Oap’epu
MOJIATAIOTh Y BIICYTHOCTI 30CEPEIKCHOCTI, IUTyTaHUHH
IOZ0 TEXHOJOTiIH i BHUTPAT, MOTHBATOPIB, OOMEXEHb i
MTOBUTFHOCTI Yepe3 KOPCTKICTb.

®aza 3 i 4 — 11 BIOCKOHAJICHHSI MPOIECIB 1 CHCTEM
abo MiANPOEKTH, SIKI € KOPOTKO- Ta JOBrOCTPOKOBHMHU.
KopoTkocTpokoBi a00 IOBrOCTPOKOBI paMKH 3alieKaTh
Big KOMIIaHil Ta TEMITY MOKITUBHUX 3MiH.
KopoTkocTpokoBuii npoexT (aszu 3, IMOBIpHO, 3aiiMe Bif
OJTHOTO JI0 JIBOX POKIB; JOBIOCTPOKOBUI — 3HAXOJUTHCS
3a  IMM TOpH30HTOM. [IpHKIamM  JOBrocTPOKOBUX
MIPOEKTIB MICTATHh HOBi 00’ €KTH Ta cuctemu [13].

JIII moBwHHI MaTH BIacHi crparerii [6]. Sxmo
METOIO JIOKJIaJIaHHS BCiX 3yCHIb € KiHIIEBHI OTpUMYyBad,
TO crpareriyfi pimeHas JIIT MicTSTb:

1. BuBUYEHHS TONIUTY HA TOBAp, OCOOJIMBOCTI TOBApY.

2. JloroBipHi BiTHOCHHHU Mix ydacHukamu JIIT.

3. Bubip nocrayanbHUKIB, KaHANIIB PO3MOALTY, MICIIs
po3TalryBaHHs — CKJIQJICBKUX  IUIOMI,  TPAHCIOPTHOTO
00CITyroByBaHHS TOIIIO.

4. KOHIIETIiF0 YIIPABIIiHH 3aMacamMH.

5. Buznauenns kiroyoBux komnerenuii JIIT 3aranom
Ta OCHOBHUX ii €JIEMEHTIB.

6. [IpoekTyBaHHA  JIAHIIOTIiB
IUTAaHYBaHHS ITOTOKIB 3a JIaHIIOTaMH.

7. Konogirypysauns JIII, npuiimatoun
«pOOWTH UM KYTTUTI.

CopsimoBanicts  JIII  Ha  xitieHTa
MIIKPECITIOETbCSL  KOHLIEMIIEI0 MIBUAKOTO —pearyBaHHs
(Quick Response concept, QR). Bona momnsrae y
BU3HAYCHHI MMOMUTY Ta HIBHAKOMY pearyBaHHIO Ha HOTo
3MiHH, y TiCHIINA cmiBmpani Mix ydacHukamu JIII, mo6
3a0e3NeYuTH BUCOKHI PiBEHb OOCIYrOBYBaHHSA KIi€HTIB
3a MiHIMaTbHUX BHTpaT. lle MOXIHMBO, SKIIO KIEHTH
IIBUAKO HAaJaayTh CBOIM IIOCTadyaJIbHUKaM HEOOXiJHY
iHpOpMaIlil0 Ha BUMOTY, a IOCTadyaJIbHUKN 3000B's3aHi
3abe3nedyBaTH OIBHIKI MOCTaBKH, MPOMOHYIOYH BHUCOKHN
piBeHb OOCIIYroBYBaHHS, NPABUIEHO KEPYIOUH 3aracamu,

NOCTAa4aHb  Ta
pileHHs —

HaW4iTKIIIE

3aCTOCOBYIOUHM CYYacHI JIOTICTHYHI TEXHOJIOTiI, 30KpeMa
(Electronic Data Interchange, EDI). Ile, odeBuaHO,
BHUMarae napTHepcbkux BimHOocHH y JIII, OibI KOpOTKHX
4acoBUX paMmoK, oOMiHy iH(popmMmalieo (30Kpema,
iHpopMamiero mpo 3amacu), 30008's13aHb 3a skicTio (Total
Quality Management, TQM), MIBUIKOTO
TPaHCIIOPTYBaHHs ~ Ta  peopraHizamii  BHPOOHMYMX
orepariii, a TakoXK CKOPOYEHHS 4Yacy, HEOOXITHOTO s
NEepEeMUKAaHHs  BHUPOOHHUITBA.  3aBIJKH  KpaIlomy
00CJIyroByBaHHIO KJII€HTIB IIi oOmeparii NPUBOIATH [0
30UIBIICHHST ~ IIOCTa4YaHHS Ta  3HWKEHHS  BHTpAT,
NPUHOCSYH BUTOH BCiM yuacHukam JIIT.

I'Hy4KicTP TOCTaBOK UM, Yy INUPIIOMY CEHCI,
THYYKICTh ITOCTadaJIbHHUKIB CTa€ Jiefalli akTyanbHoo. Lle
CTOCY€TBCS CTpaTeriqHo1 ISITBHOCTI JIAHIIIOTIB
rocTayanb. TakuM YHMHOM, TpoOjieMa TIIONSTaE B
THYYKOCTI OKPEeMHX YYaCHHKIB JIAHIIOra II0CTauyaHb, a
camMe, IOCTa4YaJIbHUKIB Ta CIIOXHMBaviB. | HYUKICTh yChOTO
JIAHIIOTA MOCTABOK — 11€ 3/IaTHICTh aJanTyBaTHCS 10 3MiH
y PUHKOBHX CTPYKTypax Ta 3MiH crpaterii [14].

Crparerii, 3acHOBaHI Ha KOHIICMI[IAX OIIAJTUBOTO
kepyBaHHs (Lean Management) Ta THY4KOTO KepyBaHHS
(Agile Management), MOXyTb OYTH KOPHUCHHUMH JUIsI
peamizamii BUMOT THydYKOCTi. L[i TOHATTI MOXYTh
3aCTOCOBYBAaTHCS K IS KOMIaHii, Tak i mns Bciei JIIT.
Oma/yimBe ynpaBIliHHA CHpsIMOBaHE, HacaMmmepesl, Ha
3HW)KEHHsl BHUTpaT. Take yNpaBiiHHS CTBOPIOE IiHHICTB
JUISL KIIIEHTa, YCyBaroyM BCi BTpaTH, Taki SK 3aracu
HE3aBEepIIEHOro  BUPOOHHWILTBA, BUPOOHHWYI  BTpATH,
MIPUITYCKAIOYH IIBUAKY AOCTABKY 1 BIACYTHICTH AeilUTy
B 3aracax.

3 iHmoro OOKy, THy4YKe YTpaBIiHHS CIPSMOBaHE,
nepenycimM, Ha IIBUJKE pearyBaHHS Ha 3MiHH TONHUTY SIK
KUTBKICHO, Tak i skicHO. I TyT cTpareri€lo KoMmmaHiil €
Oe3goranHe OOCITYroBYBaHHS KiHIIEBOTO CIIOXKHBada.
KirouoBi ocobnmBocTi mi€i crparerii MIiCTATh T'HYYKiCTh
Ta KOPOTKI TepMiHM moctadaHHs. ['Hyuki crpaterii LII1
BUSIBJIIIOTBECS. HAWKpalMMH Yy pasi andepeHniiioBaHnX
TOBapiB B YMOBax IIONUTY, 1IN0 3MiHIOEThCS. Lo
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CTpaTerito HAHTPOCTIIIe peati3yBaTH, KOJH 3arajbHHUi
yac BUKoHaHHA 3amoBlieHHs (Lead Time) KopoTIIHiA.

OpmHak, HacmpaBIi Il JBa MiAXOOH MOXYTh
JIOITIOBHIOBATH OJMH OJHOrO, 1 B 0araTb0X BHIIaAKax
3aCTOCOBYEThCA ~ TiOpWAHA  CTpaTeris, B AKii
BHKOPHUCTOBYIOTBCS SIK OIIAIIuBi, Tak 1 rHyuki JIII —
Leagile [15].

Posrnsipatoun ocHoBHI winmi ynpasminas JIII, MoxHa
BUIIIUTH TaKi:

1. 3MeHIIEHHS ~ 3arajbHOTO
3amosienHs (Lead Time);

2. 3abe3neueHHS HANIHHOCTI, MPAaBHIBHOI YaCTOTH
nocraBku (Takt Time), SIKOCTI Ta THYYKOCTi MOCTaBOK
(Agile Management);

3. Onrumizarist piBHA 3amaciB y BChOMY JIAHITIOTY
MOCTAa4YaHb.

4. Minimi3ais 3araJpHUX BUTpAT.

Onrtumizawisi 3amaciB O3Ha4ae, IO YIPaBIiHHI
3amacaMd  HE MOXKE pO3IJISJaTucs SK aBTOHOMHA
JISUTBHICTh, PIBEHb 3aMaciB MAa€ THYYKO PEryJIIOBATHUCS
BIJINIOBIJTHO IO TIepeBar KiieHTiB. MiHIMi30BaHi 3arajibHi
BUTpaTH Ha TOTIK MarepiaibHUX PEecypciB MarwoTh OyTH
3iCTaBJICHI 3 PiBHEM OOCIYrOBYBaHHS JOCTaBKH, OCKUIbKH
11 € OCHOBHUM KOMIIPOMICOM YCi€{ JIOTICTUYHOI CHCTEMHU.

Crnixg 3a3HaunTH, IO OKpeMi kommanii y JII €
MOCTaYaJbHUKAaMH Ta CIIOKMBAadaMu ofHO4YacHO. KokeH
MOCTAaYaTbHUK € KII€HTOM IHIIOTO ITOCTadaJbHUKA, IO
03HAaYae, 110 BOHU ITOBHHHI MIPAIIOBATH HA JIBOX PHHKAX: €
YACTHHOIO PUHKY 30yTy K KII€HTH, 1 IK TOCTAYaIbHUKH —
y chepi 3akymiBenb. Koxkna xommanis y JIII moBuHHA
MPUCITYXaTUCs A0 CUTHANIIB PUHKY KIIEHTIB — y pasi
HEOOXIMHOCTI BHMBYATH MOTPEOM HACTYNMHOI JIAaHKH 1,
OTpHMaBIIM HEOOXiJHI 3HAHHS, 3aKYNOBYBAaTH HEOOXiJHi
pecypcu Ha puHIl TOOTO i3 onepeanboi Janku B JIIT.

HasBHicTh cTpaTerii po3BHTKY € HEBiI'€MHOIO
YaCTHHOK e(eKTHBHOTO (YHKIIIOHYBaHHS OYIb-SIKOTO
MAPUEMCTBA, 0OaraTo 3 SKAX BXKE  YCBIIOMIUIH
BaXJIMBICTh METOJOJOTIH CTPATETIYHOTO YIPaBIiHHI Ta
ynpasiiHHs npoekTamu. OcoOnuBoro 3Ha4eHHs HaOyBae
po3poOka oOrpyHTOBaHMX cTparerii po3sutky JIIT, i Ha ix
OCHOBI — IIJI'OTOBKA Ta peaji3allis OKpEMUX MPOEKTIB i3
ypaxyBauasaMm ctaii XK1, Ha sKiif 3HAXOAUTHCS KOMITAHIs.
Taka HEOOXiJHICTH peaNi3yeTbcsli 3a  JOTMOMOTOO
(dbopMaizoBaHUX METOIIB JJsi BHOOpPY IpPOEKTIB, IO
EVQNISIE BIINOBIAIOTH crparerii PO3BHUTKY
nianpueMcTsa Ta crafii ioro JKLI. [{ns Bindoopy npoexris
po3Butky JIII HeoOXimHMIT MeTOA, MO TO3BOJE NATH SIK
KUTBKICHY, Tak 1 SKICHy OIIHKY TaKiii BiAITOBiJXHOCTI.
[MoniOHMM BUMOTaM BiJIIOBiJa€ amapaT HEYITKHX MHOKHH
[16].

Hexait E — muoxuna 1 X enemenr E. Toxi HediTka

qacy BUKOHaHHS

miaMHOKMHA A MHOXHHH E BH3HAYaeThCs K MHOXKHHA
ynopsiikoBauux nap {(X, ua(X)}, VX e E, me up(x) -
XapaKTepUCTHYIHA (YHKISI IPUHANEKHOCTI, 0 MPHIMae
CTYIIiHb HAJEXHOCTI B LIKOM YTOPSAAKOBaHI MHOXHHI
M, mo BKa3ye Ha CTYIiHb NPHHAIEKHOCTI €IEMEHTY X
migmuaoxuai  A. Maoxuna M €  MHOXXHHOIO
npuHanexxHocrei [15].

IIpu peanizanii NpoeKTIB PO3BUTKY, 3 ypaxyBaHHIM
BHUIIE3a3HAYCHUX NapaMeTpiB, TEOpPisl HEUITKMX MHOKHH

3aCTOCOBYETBCS JJII  TOro, MO0 3iCTaBUTH MATpPHII
XapaKTePUCTUK TMPOEKTIB PO3BUTKY TiampuemctBa B JIIT
BIIMOBITHO 1O WOTO MOXIIMBUX CTpaTerid i 3HAWTH
HaMKpamuii MPOEKT, SKUA MO)ke OyTH peanizoBaHHWiA Ha
nmaroMy erarti foro JKLI.

X ={Xg, Xg,een Xy | —

[To3znaunmo: MHOXXHUHY

MIPOEKTIB PO3BUTKY MiIIPUEMCTBA, SKi PO3IIISIHYTI B [17];
Y ={¥1. Yo Vp )~ HKIL

T ATPUEMCTBA,

MHOKHHA craniit

Z ={2,2,.... 7y} — MHOXXMHA MOXJIMBHX CTpaTeriit
MIiAPUEMCTBA, Ke HaNexKuTh 10 JIIT.

Xait & XxY [0;1] — ¢yHkuis npuHanekHOCTI

OiHapHOro BigHOIIEHHS R, BH3HAYa€ThCS 3a JOMOMOTOIO
excnepTa. BinHomenns R momaeTbes y MaTpuuHiit popmi
HACTYITHUM YHHOM:

Y1 Y2 Yp
x| Sr(4iV1)  Sr(XYs) &4 Yp)
R=%| (X 91) Sr(%2:Y2) Sr(X2:Yp)
. .
X, _fR( n Y1) Sr(XnYa) EER(Xn;yp)j
Y it  MaTpuili  eJIeMEHTH KOXHOTO  psjaKa

BUPQXAIOTh OLIHKY BIiJIIOBIJHOCTI TPOEKTY PO3BUTKY
BianoBigHo 1o erany JKL| mianmpuemcraa.

Xait ¥g:YxZ [0;1] — ¢yHKUisS HpUHANEKHOCTH
OinapHoro BigHomieHHs S. Jlng Bcix yeY, i @0 Bcix

2eZ, W (Y;7) mopiBHIOE CTYIEHIO BaXIMBOCTI CTaii
JKLI miampuemcTBa AjIs peamizamii cTparerii pO3BHUTKY.
Ywum BHILIE 3HAUEHHS (QYHKIIT, TO MIBU/LIE CcTpaTeris Oye
YCHIIITHO peai3oBaHa Ha 1poMy ertami JKII. YV matpuusiii
(dhopMi 11e BIHOIICHHS MA€E BUTIIS:

7, Z Z,
V| ws(Vsz)  ws(Viszg) vs(V15Zm)
S=Yo | Wws(YorZy) ws(Yo:7y) vs (Y23 Zm)
' 'z 'z
yp _l//s(Yp l) l/’s(Yp l) W, (yp;zm)_

3HaYeHHsS MaTpuli S  BiZOOpaXKaroTh CTYIiHB
cramii XKI[ Y,
NPUHHATTI KOMIIAHIEIO BIJMOBIIHOT CTparerii po3BUTKY
z

BinoBigHOCTI MiAPUEMCTBA  TPHU

J' .
3 marpuib R 1S oTpumaemo marpuiro T:

A z, Zn
| Ha(aiz)  pa(X25) Ha(X3 Z)
T =X | upn(Xz1)  1a(%;2,) Ha(Xo; )
Ha(Xns ) Ha(452) )
Xn L " :uA(Xn’ Zm)J
€JIEMEHTH AKOL BU3HAYAIOTHCA ¢dyHKII€I0
MIPUHAIEKHOCTI
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D &R 06Y) s (¥:2)
(x,z) = :
e D ws(yi2)
y

anaBeix Xxe X, yeY, 2eZ.

Lle iHTerpoBana ouiHKa, sIKa MPUCBOIOETHCS TIPOEKTY
3a BCiMa MapamMeTpaMHu 1 TOPIBHIOETHCS 3 IHIIUMH
OLIIHKaMH IHIINX NPOEKTIB PO3BUTKY. TakuM YMHOM, MU
OTPUMYEMO Mipy BignoBigHocTi eramy XKL mignpuemcra
peamizamii crparerii depe3 TPOEKT pO3BUTKY. T00TO
MpoeKTH, Yl (YHKIOIi TPHHAJICKHOCTI BUSBUIHCS
HABHUIUMH, BiIOMParOThCa B mopTdens. [Hmmii crmocid —
3a3/1aJIerilb BCTAHOBUTH TaK 3BaHHUH IIOPIr, HIXKYE SKOTO,
sika O oIiHKa He OyIa, MPOEKT HE IPUHMAETHCS.

BucHoBku.  Po3BHTOK  METOAIB  yNpaBJiHHS
NPOEKTAaMU B JIaHIIO31 MOCTayaHb — Lie BUOIp cTpaTerii
PO3BHUTKY, TPOTHO3YBaHHS OOCSATiB BUPOOHUIITBA Ta
CHOXKMBAaHHS TPOAYKIIi, ONTHUMIi3alis Ta MOHITOPUHT
CTaHy pECYpCiB LUIAXOM BH3HAYCHHS IOKAa3HHKIB
(GYHKLIIOHYBaHHS JIAHIIOTa MOCTaYaHb Ta MiJBUIICHHS

e(eKTUBHOCTI TPOEKTy B MLUIOMY 3 ypaxXyBaHHSIM
cTpaTerii MiHiMi3amii pH3HKIB.
Jane IOCITIKEHHSA TIPUCBSIYCHE po3podi

METOIMYHOTO 3a0e3ledeHHs I BigOoOpy IPOEKTIB Y
Me)Kax JaHITIoTa TOoCTadaHb. Ha BiAMiHY Bif iCHYIOUHX
MiXO/IB, MOJICJIb BPAaXOBY€ JKUTTEBUI UK MPOEKTY Ta
CTpaTerit0o  PO3BUTKY JIAHIfOra IOCTa4YaHHsA. Takui
cuMO0i03  [103BOJISIE  TOBHIIIE  PO3MVISNATH  JIAHIIOT
MOCTa4aHb Y MEXaX IPOEKTHOI AisTBHOCTI.

1. PO3MISIHYTO KUTTEBHMA IHKJI MOMOBHEHHS (HIIOTY
K HAOYHHMW INPHKIAJ y PI3HUX HOro y4YacHHKIB, IO €
YAaCTHHOIO JIAHIIOra IocTtadaHb. KoHKpeTw3oBaHi ¢as3u
XKHUTTEBOTO IIMKILy YIPaBJIiHHA JAHIIOTa IOCTaYaHb, CEpesl
SKuX OkpecieHi crparerii JI[I, momimmeHHs dYepes
KOMYHIKaIlii MDK CTEeHKXOJNIepaMH Ta YAOCKOHAJICHHS
nporeciB Ta cuctem JIII.

2. BusHaueHi TIpynM pU3HKIB y TPHUB'A3MI JIO
KHUTTEBOTO IUKIY IPOEKTY OHOBJICHHS (TIOTIOBHEHHS)
¢G0Ty CyITHOIUIABHOT KOMIIaHii, yTOYHEHI MOMIIUBI TPpyNu
pusukiB y okpemi mepiogu JKI[, 1o mgo3Bosse
cUCTEeMaTH3yBaTl pO3pOOKYy  BIINOBIAHUX  MoOJeJeH,
METO/IB Ta MEXAHI3MIB IX OL[IHKHU.

3. IlpoBemeHO KOHIENTyaJIbHE  MOJEIIOBAHHSI
NPOEKTIB  JIAHIIOra  I0CTa4aHb 33  JOIIOMOTOIO
(dopmaIizoBaHHX METOMIB Ui BHOOPY IPOEKTIB, IO
HaMOLIBIIE BIAMOBINAIOTH CTpATErii PO3BHTKY Ta CTamil
fioro JKL[. BwusnaueHo wMipy BigmoBiZHOCTI eTarmy
XKHUTTEBOTO IUKIY IMANPUEMCTBA peajizanii crparerii
4yepe3 MPOEKT PO3BUTKY.

Jane nochijpKeHHs Mae sIK TEOpeTHYHE 3HAYCHHS,
PO3BHBAIOYN TEOPit0 YIPABIiHHS JAHIIOTAMU MOCTaYaHb,
YIPaBIiHHS MPOEKTAMH Ta CTPATETTYHOTO MEHEKMEHTY B
YaCTHHI NUTaHb IJIAHYBaHHS T4 BUKOHAHHS MPOEKTIB, TaK
1 TIpaKTU4HEe 3HAYEHHs, IO € IHCTPYMEHTOM HPUHHATTS
pilleHb mpu po3poOIi crpateriit Ta i peamizamis yepe3
MIPOEKT Y JIAHII031 II0CTavyaHb.

10.
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O.A. CEPT'IEHKO, H.)I. YHEPHOBA, 1. C. MOMOTKOB, O. b. I'Y3b

AJIT'OPUTM OLIHKH TA AHAJII3Y E@EKTUBHOCTI BI3BHEC-IIPOLIECIB MMPOJIYKTOBOI
KOMITAHII HA ITPUKJIAAI IT-TAJTY3I

Cyuvacuuii cral IT-ramysi xapakTepu3yeThCsl BACOKHM piBHEM PUHKOBOI KamiTamizamii Ta CTPIMKMMHM TeMIIaMH 3pOCTaHHS y NMOPIiBHSAHHI 3 OLIBIIICTIO
IHIIUX Taly3ed CBITOBOI €KOHOMiKH. 30epekeHHs 3a3Ha4E€HOI KOHKYPEHTHOI MHO3HLii NOTpedye NOCIHiPKeHb WIOAO MiABUINEHHS €()EeKTHBHOCTI
YIPaBIiHCHKOI AISUIBHOCTI Ta BU3HAYAE AKTyalbHICTh 3a[adi OLIHKH Ta aHalidy cucreMu Oi3Hec-mpoueciB IT-komnaniii. IIpobiaemartuka aHamisy
cucTeMH Gi3HEC-NIPOLECIB € JOCTaTHHO MOCIIKYBAHOK, ajie IMTAHHSA MOJCITIOBAHHS B3a€MO3B’SI3KiB MK OKPEMHMH MOKa3HHKaMH, LIO
XapaKTEepH3yITh Gi3HEC-IIPOLECH, Ta y3arajJbHIOIOYUMH MOKa3HHKaMH e(EKTHBHOCTI Iie MOTpeOyrOTh HOONparoBaHHS. EQEKTHBHICTH MOKasye,
HACKIIBKH 100pe BHKOHYIOTHCS MPOLECH y KOMIUIEKCI, TOMY AyXK€ BaXIUBHM € HE TUIbKM OLIHHUTH TOKa3HUK e()EeKTHBHOCTI KiNbKICHO, ane i
BU3HAYUTH CTYIEHb BIUIMBY Ha HHOI'O OKPEMHX CKJIAJOBHX, OTPUMATH MEPEIIiK KIIOYOBHX HMPOOIEMHHX YMHHHUKIB HEraTHBHOTO BIUIMBY, IUI KOTPHX
HE3Ha4YHi 3MiHU B IXHBOMY Iepe0iry IpHU3BOAATE [0 CYTTEBHX 3MiH Y (YHKIIOHyBaHHI Ta PO3BHTKY KOMIIaHii B iiloMy. B moTtouHoMy mocimipkeHHi
MEePLIOYEProBy yBary NPHIJICHO CTpATerivHUM Oi3Hec-mpoliecam, sKi y CBOIO Yepry JeKOMIIO3YIOThCSl Ha TAaKTHYHI Ta OIepauiiiHi. 3aranpHa OLiHKa
e(eKTHBHOCTI CTPATEridHOro Oi3HEC-MPOLECY 3aJeKUTh BiJ e(EKTHBHOCTI KOXKHOrO I04ipHboro mpouecy. OIHKY e(eKTHBHOCTI MpoleciB
OIeparifHoro piBHS NPOIOHYEThCS 3/1HICHIOBATH BiJTHOCHO OOCATIB BHTPAT TPYIOBHX Ta MaTepialbHUX pecypciB Ha IX BUKOHAaHHS. MeToro po0oTH €
po3po0Ka Ta HpaKkTHYHA peai3allis alrOpUTMy OLIHKH Ta aHami3y edekTuBHOCTI Oi3Hec-mporeciB IT-kommanii. 3a3HaYeHH aNrOPUTM MiCTHTBH
HACTYIHI OCHOBHI €Tamu: OLIHKa KiITBKICHHX MapaMeTpiB Oi3Hec-mpouecy; Ho0yaoBa MOIEI 3aIeKHOCTI Pe3yIbTaTiB Oi3HeC-MPOLECy Bil pecypcHHUX
MMOKA3HUKIB, OI[iHKA MOKa3HUKIB €(EKTHBHOCTI YNpaBIiHHS Oi3HEC-NIPOLIECOM; OI[iHKa CHHEPreTHYHOro e(eKTy Bij peaiizamii mouipHix Oi3Hec-
nporeciB. Ha BUXO/i alrOpUTMy OTPUMAEMO CHCTEMY KiIbKiCHHUX IMOKA3HHUKIB, SIKi JO3BOJISIIOTH MPOBECTU PAHXKYBaHHsS Oi3HEC-MPOLECIB 3a piBHEM
e(eKTUBHOCTI, BUSHAYUTH CTYIEHb BIUIMBY OKPEMHUX CKJIaJOBUX Oi3HEC-IPOLECY Ha 3arajbHUN MOKa3HUK €()EeKTUBHOCTI, OLIHUTH CHHEPreTHYHUH
e(eKT Bij peasizanii 104ipHiX Oi3HEC-TIPOLIECiB.
KuarouoBi ciioBa: GisHec-mporiec, CTpaTeriyie ynpaiiHHs, eQeKTHBHICTb, MOJIEINb, CHHEPIeTUYHHUIT ePEeKT.

0. SERHIIENKO, N. CHERNOVA, I. MOMOTKOV, 0. HUZ

ALGORITHM FOR ASSESSING AND ANALYZING THE EFFECTIVENESS OF IT COMPANY
BUSINESS PROCESSES

The current state of the IT industry is characterized by a high level of market capitalization and rapid growth rates compared to most other sectors of
the global economy. Preservation of the specified competitive position requires research on improving the management efficiency and determines the
relevance of the task of evaluating and analyzing IT companies’ business processes system. The problem of analyzing the business process system is
sufficiently researched, but the issue of modeling the relationships between individual indicators characterizing business processes and general
performance indicators still needs to be refined. Efficiency shows how well the processes in the complex are performed, therefore it is very important
not only to evaluate the efficiency indicator quantitatively, but also to determine the degree of influence of individual components on it, to obtain a list
of key problematic factors of negative influence, for which minor changes in their course lead to significant changes in the functioning and
development of the company as a whole. In the current study, primary attention is paid to strategic business processes, which in turn are decomposed
into tactical and operational ones. The overall assessment of the effectiveness of a strategic business process depends on the effectiveness of each
subsidiary process. It is proposed to evaluate the effectiveness of operational level processes in relation to the amount of labor and material resources
spent on their implementation. The purpose of the work is the development and practical implementation of an algorithm for evaluating and analyzing
IT company business processes effectiveness. The specified algorithm includes the following main stages: assessment of business process quantitative
parameters; building a dependence model of business process results and resource indicators; assessment of business process management efficiency
indicators; assessment of the synergistic effect from the implementation of subsidiary business processes. The system of quantitative indicators is
obtained as a result of the algorithm implementation. The system allows to rank business processes according to the efficiency level, to determine the
degree of influence of business process individual components on the overall efficiency, to evaluate the synergistic effect of the implementation of
subsidiary business processes.
Keywords: business process, strategic management, efficiency, model, synergistic effect.

Beryn. 3a ocramHi gexinbka pokiB [T-ramy3s  poO3BHTKY ramy3i B HUIOMY Ta TOTPEOYIOTH OKPEMOTO
JIEMOHCTpYBala ~ TEMIM  3pOCTaHHS, [0  3HAYHO  JOCIIJDKEHHS.
BiJOKPEMITIOBAJM ii BiJg OULIBIIOCTI IHIIMX CKJIAIOBHX
YHCTHUH CBITOBOI €KOHOMIYHOI cUCTeMH. Tak, 3TiJHO pHUC.
1, temnu 6a3ucHoro mnpupocty IT ramy3i B pazu
MEPEeBUITYBIM AHAJOTIYHMA IOKa3HUK JUIA IHAEKCY
S&P500.

3a ocrtaHHIl pik Oa3uCHWHA TEMNI TNIPHUPOCTY
3a3Ha4eHOl Tanmy3i cknaB BenuuuHy 47,1%, TOmi SK ISt
S&P500 - nume 19,1%[1]. 50

VY cBoto uepry, srinHo knacudikamii GICS (Global 47,7 A7 I
ol Ig

2250

175,0

m S&P 500 Index

1250
1 S&P 500 Information
Technology

S&P 500 Software & Services

Industry Classification Standard) IT ramy3s nojinsieTbes 25,0
Ha JeKiUTbKa cyOramy3eil [2], cepexg SKUX CKIIAJ0Ba
Software & Services y nocmijpkyBaHi NHepioan TaKOX 250
JIEMOHCTpYBaja 3Ha4yHi IO3MTHBHI NPHUpPOCTH. Takum
YMHOM, cepBicHi IT-koMmaHii BiZirpatoTb CyTTEBY pOJb Yy Puc. 1. Basnci Temmu npupocty, %

1 year 3 year 5 year
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Hnst cydJacHoi IT-xommanii OJIHIETO 3
MEePIIOYEePTOBUX Ta HAWOUIBII aKTyaJlbHUX € 3ajada
MOKpAaIIeHHsI  SKOCTI Ta  e(QEeKTHBHOCTI  BIIACHOI
YIpaBIiHCHKOT IiSUTBHOCTI. Boma OCHOBHHMH
KOHIICTIIISIMH YTIPaBIIiHHA € (QyHKIIOHATBFHA Ta MPOIECHA,
1 ocraHHS Haifgacrimie peami3yeTbcs y cydacHOMy IT-

Oi3neci. lleit  ¢akr 0OyMOBIEHMH  HACTYyNHUMH
mepeBaraMm  INPOLECHOTO MiAXOAY JIO  YIIPaBIiHHS:
MANOPSIIKYBaHHS  yCiX TPOLECiB MeTi 3a/I0BOJICHHS

BHYTPIIIHIX YM 30BHIIIHIX KOPHUCTYBayiB pe3ysbTaTaMH
NPOLIECiB; CKOPOYEHHS yYacy Ha Iepenady iHdopmamii Ha
BHIIII PiBHI i€epapxii; BU3HAYCHHA e(EKTHBHOCTI OIepartiit
(pyHkiit) B paMKax e€(peKTHBHOCTI IisUTBHOCTI B IJIOMY;
MATIOPSIKOBAHICTh TIPOILIECIB 3arajpHiil MeTi, IO Jae
MOJKJIMBICTh IUIAHYBaTH NisUIBHICTB; ICHY€ amamTamis I0
BHMOT PHHKA i MOXKJIMBICTH peopraHizyBaTH Hee(heKTHUBHI
HPOLECH.

AHaJi3 ocTaHHIX JociailkeHb i myOJikamii.
IporecHuii miaxia 0a3yeThcss HA KOMIUICKCHIM KaTeropil
«Obi3HEC-TIpoIIeCy». IcHye  3HauHe  PI3HOMAHITTA
BU3HAYCHHS 1€l  Kareropii, po3ramyxeHa  ixHA
kiacuikariis Ta MIMPOKa cUcTeMa O3HaK. JloCiiKeHHIM
6i3uec-npoueci (BIT) 3aiimanacs HU3Ka 3aKOPIOHHHX Ta
BITUM3HSIHMX HayKoBLiB [3-12]. AHnami3 0i3Hec-mpolieciB
SK ~ TEOPETHYHOI  CYTHOCTI  TIATBEpIDKYyE  IXHIH
B3a€MO3B’SI30K 31  CTpaTeriyHMM  YTNpPaBIiHHAM Ta
HEOOXIJHICTIO  BHUKOPHUCTAaHHS  OI3HEC-TIPOLIECIB  SIK
IHCTpYMEHTY  ympaBimiHHA. HesamexHo Bim  THITY
YIpPaBIiHHS, KEPIBHUITBO KOMIIAHIi Ta MEHEIKepH
BIJIMIOBITHUX JIAHOK KOOPIUHYIOTh BJIACHY [isSUTBHICTH Ta
NISUIBHICTh CBOIX MiJIErVIMX 3a JOIOMOIOI Oi3Hec-
nporeciB. Came Gi3HEC-NIPOLIECH € OCHOBHUM €JI€MEHTOM
YIOpaBJIiHHS, SKUH Ja€ YSBJIEHHS NP0 HEOOXiJHICTh
BUKOHAHHS II€BHUX [il, BU3HAYCHHM KOJIOM 0Ci0 y
paMKax BHAUIEHUX PECypciB, 3 OYIKYBAaHHM pE3yJIbTaTOM
Ta KOHTPOJIBHUMH TOUKaMH. Peanizanist ynpaBiiHHS depes3
0i3HeC-TIPOIIECH NTa€ MOKJIMBICTH OpraHi3aIlii IIaHyBaTH
BIAaCHY  JiSUIbHICTb, KOHTPOJIIOBAaTH  BHUKOHAHHSA
MIOCTABJICHUX 3aBIaHb. Y CBOIO YEPry MpamiBHUKH YiTKO
3HAIOTh OYIKyBaHi BiI HHUX pE3yJNbTaTH Ta UUIAXH
B3a€EMOJIii SIK 13 BHYTpPIUIHIMH, TaK 1 3O0BHIIIHIMH
KOHTpareHTamu. IIpoOjeMaTuka OMIHKA e()EeKTUBHOCTI
Oi3HeC-TIpOLIECiB € JOCTaTHBO JOCIIIDKYyBaHOW, aje
MMUTAHHS MOJICIIIOBAHHS B3a€MO3B’S3KIB MK OKPEMHUMH
MOKa3HUKAaMH, HI0 XapaKTepu3yloTh Oi3Hec-IpolecH, Ta
y3araJIbHIOIOYMMH  MOKa3HUKaMu  e(EeKTUBHOCTI  IIe
moTpeOyroTh JoompantoBaHHsi. EQeKTHBHICTh MOKa3ye,
HAaCKUIbKH JJOOpe BHKOHYIOTHCSI NPOLECH Yy KOMILIEKCI,
TOMY Iy)X€ BaXJIMBUM € HE TIJIbKH OI[IHUTH IOKa3HHK
e(EeKTUBHOCTI KUIBKICHO, aje W BH3HAYUTH CTYIiHb
BILUTUBY Ha HBOTO OKPEMHUX CKIAJOBHX Oi3HEC-TIPOIIECiB,
OTpUMATH TMEpeNliKk KIOYOBUX MPOOJIEMHUX YWHHHKIB
HEeraTWBHOTO BIUIMBY, JJIs KOTPUX HE3HAa4YHi 3MIHH B
iXHROMY TIepediry MNpHU3BOIATH A0 CYTTEBHX 3MiH Y
(yHKIIOHYBaHHI Ta pO3BUTKY KOMITIaHil B LiJIOMY.

Metoio pobotm € po3poOka Ta IPaKTUYHA
peaiizamisi anropuTMy OLIHKHM Ta aHallizy e(eKTHBHOCTI
6i3nec-nponecis IT-komnanii.

Buxyiax  ocHoBHoro  martepiany.  Crpareris
IT xommaHiii TpakTHYHO  TIOBHICTIO  BiAMOBizae
KJIACHYHOMY YSBJICHHIO PO CTpATEeriyHe YMPaBIiHHS.
T'onoBHOIO 0COOMHBICTIO € (hOKYCYBaHHS Ha CIIOKHBadi Ta
CTBOPEHHS JIOJATKOBHX METPUK Ha OCHOBI 3a/[0BOJICHHS
Ta TMOBEIHKA KIII€HTIB.

Oxpemuid  Oi3Hec-TIpolieC  KOMIMaHII  MOXHa
MIPEACTaBUTH 3a JONOMOTOI HacTymHoOi (opMaibHOT
MOJIe:

WF=<G PR GLA B GO>,

ne WF — dopmanbsaa mozaens GizHec-miporiecy; G —

opienToBanuii rpad Oi3Hec-mpouecy; PR — MHOxuHa
mapameTpiB 6i3Hec-pouecy; Gl — Bxoxu GizHec-mporecy
(HeoOximHi yMOBM i#oro BUKOHaHHS);, A — MHOXHHA

aKTUBHOCTEH Oi3Hec-mporiecy; B — pecypcn HeoOXimHi s
BUKOHAaHHA Oi3Hec-miporecy, iX pO3MOOUIAIOTE Ha
Mmarepianbhi (Bp) ta indopmauiitai (Bi); GO — Buxomu
Oi3Hec-mporiecy  (pe3ympTatd  Oi3Hec-mpomecy, — sKi
BUKOPHUCTOBYIOThCSI IHIIMMHU areHTaMu abo KiHIIEBUMH
CIIOKMBaYaMH).

[TobymoBa ¢dopmanbHOi MoOmeNi € HEOOXiTHUM
KPOKOM JJIs TIO/IJIBIIOTO MOJICTIOBaHHs Oi3HEC-IPOIIeCiB.

VYrpapiiHHS Hal4acTillle PO3IJISIAETHCS Ha TPHOX
pI3HUX  pIBHSAX:  CTpaTeriYyHOMY, TaKTHYHOMY  Ta
omepaniitHoMmy. Cuif 3a3HaYUTH, IO B JJOCIiIKEHHI
pO3TIIAEMO TIEpII 3a BCE CTpaTeriyHi Oi3HEecC-TporecH,
SIKI TEKOMIIO3yEMO Ha TaKTHYHI Ta orepamniiiHi. 3aranxbHa
omiHKa e(eKTUBHOCTI CTpaTeriyHoOTro Oi3HEec-mporecy
cepBicHOi IT-koMmmaHii 3alneXuTh BiJ eQPEKTUBHOCTI
KokHOro nouipHporo BII. BpaxoByroun iepapxiuny
CTPYKTYpY CHCTeMH Oi3HEC-TIpOIeCiB, MOBHHHA OYTH
BUKOHAHA JIOT1YHA TIOCIIIOBHICTh OLIHKH: aKTHBHICTh
(okpema  gist  Gi3Hec-mporecy) 6i3Hec-mpoliec
oTepaliiHOro piBHs — Oi3HEC-NPOLIEC TAKTUYHOTO PIiBHS —
0i3Hec-nporiec CTpaTeriyHoro PpiBHSL O1iHKy
epextuBHOCTI BIl omepamiiiHoro piBHA PONOHYETHCS
3IIACHIOBATH BiTHOCHO OOCSTIB BHUTpPAaT TPYAOBHX Ta
MaTepialbHUX PecypciB Ha BUKOHAHHS Oi3HEC-TIPOIeCy.

3anponoHOBaHWI HIKYE aNrOPUTM OLIHKH Ta
aHamizy eQeKTHUBHOCTI Oi3Hec-mporeciB Moxe OyTu
peanizoBaHMid I OyAb-KOTO 3 TEpENiYCHHUX pPIBHIB
iepapxii Ta MICTUTh HACTYIIHI OCHOBHI €TaItu:

1. OuiHka KiTBKICHAX MTapaMeTpiB Oi3HEeC-IpoIecy.

2.TlobynoBa Mojmenmi  3aleXKHOCTI  pe3yJIbTaTiB
0i3HEeC-TIPOIIECY BiJl PECYPCHUX MMOKA3HHKIB.

3. OuiHKa TOKa3HUKIB €(EeKTUBHOCTI YIpaBIiHHSI
0i3HEC-TIPOIIECOM.

4. OuiHKa cHHEpreTHYHOro edekry BiJ peamizawii
JOYipHiX Oi3HEC-IIpoIeciB.

Po3risiHeMo neranbHilIe 3aIpOIIOHOBaHI eTary.

Eran 1. Ouinka KUIBKICHHX IlapameTpiB Oi3Hec-
npouecy. Peanizamis eramy mnepenbauae BH3HAYEHHS
MepeTiKy pecypciB, HEOOXiMHMX Ui BUKOHAHHS Oi3HEC-
Tpouecy (TpymoBux pecypcis, (hiHaHCOBUX,
iHpopManiiHNX, Yacy Ta iHmL), iX 00csATriB, a TaKOX
pe3yIbpTaTiB BUKOHAHHS Oi3HEC-TIpOIeCy.

He iCHy€ 3arajbHONPUHHATHOTO CITHCKY
IHINKaTOPiB-Pe3yIbTATIB 6i3Hec-Tporiecy, BOHU
BH3HAYAIOTHCSl HA OCHOBI MeTH Oi3Hec-Tpolecy 4M HOro
BKIQJAy y JIOCATHEHHS 3arajiibHOi MiJi IiAMPHEMCTBA.
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Tomy mnpomnoHyeTbes (iHATBHUM pe3yJIbTaTOM Oi3Hec-
MIPOIIECY BBAXKATH IHTETPATBHUN TMOKA3HHK, SKUH MOXE
OyTH po3paxOBaHHII Ha OCHOBI BHIIE NEPEIIYCHUX
mapaMeTpiB.

OTxe, moka3HUK pe3ynbrariB BII BapTo omiHroBaTH 3
ypaxyBaHHSAM HOTrO CHCTEMHHX OCOOJNHMBOCTEH, SIK
IHTerpajibHe  YTBOPEHHS, 10 BKJIIOYa€ MHOXHHY
napameTpiB, sKi BCeOIYHO XapakTepu3ytoTh Buxoau BII.
Ilpu 1©poMy oOTpUMaHUil IHTErpaJbHUH  MOKAa3HUK
BiZOOpaXXyBaTUME 3araJlbHUi pIBEHb  3a/I0BOJICHOCTI
pe3yabratamu BII.

MosHaunmmo  wepes 1 (Afj)  iHTerpanbHui
MOKa3HUK 3aJ0BOJIEHOCTI pe3ysibTaTamu Oi3Hec-Tpouecy
Aﬁjk, TOOTO TOKa3HHK, IO XapaKTepu3ye e(eKTUBHICTH
nanoro BIT y momenT gacy t(K — immexc il (aKTHBHOCTI) B
MEKax j-ro onepamiiiHoro 6i3HeC-MpoIECy, IO € JOUYipHIM
ISt i-ro TakTHYHOTO GisHec-miporiecy). Bin € ¢dyHkmiero

Habopa JESIKHX rapaMeTpiB ris-k (Afjk =
¢ ¢ t ¢ :

F{ei]-kl, e s Ejkpr e ei]-kp}, Eijkp - YACTKOBI mapamerpw,

0  Xapaktepu3ywoTh pesynbtatd  BII, p = [1,P]

MOPSIAKOBUIT  HOMep  mapamerpy, P -  KUIBKICTb

mapaMeTpiB, 0 MOXKe 3MIHIOBaTHCh IS KoxkHOTO BII,
3aJISKHO Bil HOTO crenu(iKH.

Jiss o0uYuCIieHHsT 3arajlbHOTO PIiBHS 3aJ0BOJICHOCTI
pesympratamu  BII sk iHTerpampHOTO  TOKa3HHKa
MIPOTIOHY€THCSI BUKOPUCTOBYBATH aITOPUTM METOIY PiBHS
PO3BUTKY, IO BiTHOCHUTHCS IO METOIB TakcoHOMIi [13] Ta
MICTUTh HACTYIHI OCHOBHI KPOKH: ()OPMYyBaHHS MaTpHIIi
BUXIHUX JaHHUX; CTAHAApPTU3allisl BUXIIHUX MOKA3HHKIB,;

noOysoBa  TOYKU-ETAJOHY; HOPIBHSIHHA  (DAKTHYHUX
3HaUeHb IapaMeTpiB pe3yJbTaTiB Oi3Hec-mpolecy 3
CTATOHHUMH  3HAYCHHSIMH,  PO3PAXYHOK  3HAUYCHHSI

iHTerpanpHoi omiHku. OTpHMaHe 3HAYCHHS IHTErpalbHOT
OIIIHKH pIiBHA 3aJ0BOJECHOCTI pe3yiapratamu bBII €
y3araJIbHIOI0Y0I0 BEJIMYMHOIO PE3yJIbTYIOUNX HapaMeTpiB,
Ta IHTEPIPETYETHCS HACTYHHHM UYMHOM: YUM Omxde
3HAQUEHHS IHTETPAIBHOTO ITOKAa3HWKA [0 OAWHMIN, THM
MEHIIE HEY3rOJUKEHICTh MK (aKTHYHUMHU 3HAYCHHSIMH
napaMeTpiB Ta iXHIMH €TaJOHHHMHU 3HAYCHHSMH, 1 THM
BHIIIE PiBEHb 33J0BOJICHOCTI pe3yabratamu BIT.

Etan 2. TloOynoBa Mozesi 3ajeXHOCTI pe3ysbTaTiB
Oi3Hec-mipoliecy BiX  pecypcHHX MoKasHWKiB. [lpu
mo0y/TOB1 3aJIe)KHOCTI Pe3ysbTaTiB MPOIECY Ta PECypcCiB,
mo OyiM Ha HBOTO BUTPAYeHi, KpauuM IHCTPYMEHTOM
MOJICIIOBaHHS OyInyTh BHpPOOHMYI (yHKIIi. BpaxoByroun
IIBUIKOTUTMHHICT PO3BUTKY TexHosorid y IT-ramysi,
OCOONMBO TPW HAJaHHI CEPBICHUX IOCIYT, B SKOCTI
IHCTPYMEHTY MOJEJIIOBAaHHS Y JOCII/KEHH] BapTO 00paTH
BupoOHH4y ¢yHkuito KoG6a-Ilyrmaca y ¢opmi .
TinOeprena, sika BpaxoBY€ BIUIMB HayKOBO-TEXHIYHOTO
nporpecy.

Jnst moOymoBM MOAENi 3aJeKHOCTI B SKOCTI
(akTOpiB BHPOOHMIITBA y MIOCHIPKEHHI IMPOIOHYETHCS
BUKOPUCTATH BUTpaTH 4Yacy (zp) Ta BUTpaTH Kamitamy
(zm) na BukoHaHHs akTuBHOCTel BII. PesynbraTuBHHM
(akTOopoM  BBaXATUMETbCS  3HAYEHHS  IHTETPAJILHOT
OIIIHKM PiBHSA 3aJI0BOJICHOCTI pe3ynpTatamu bI1 ritjk. Toni
3arajbHa MaTeMaTHYHA MOJIENIb OLiHKY edekTuBHOCTI BIT
OyJie HaCTYIHOIO:

i = AePtzp®zmP,

JIe a,f — enacTH4HICTh BUITYCKY 3a (haKTopamu;
AePt

MHOXXHHUK XapaKkTepu3ye piBeHb TEXHIYHOTO
nporpecy.
Eram 3. Omiaka TOKa3HHUKIB  e(EeKTUBHOCTI

ynpaBiiHHA Oi3Hec-poumecoM. OOpaHHS BHPOOHHYIMX
(GYHKIIH B SIKOCTI IHCTPYMEHTY JOCIHIiIKCHHS Oi3Hec-
npoueciB Ta nmoOyaoBa iX SKICHUX Mojesel J03BOJISIOTh

Jami  Ha erami  OIIHKM TIOKa3HUKIB  e()EeKTUBHOCTI
ynpaeiaiaHs ~ BIl  ommwparucs Ha  iX  OCHOBHI
XapakTepucTuku. Jias  mocniypkeHHs — e(eKTHBHOCTI
BUKOPHUCTaHHS  HAasBHHX  pecypciB  Ta  B3arami
e(EeKTHBHOCTI YIOpaBITiHHS Oi3Hec-TIporiecaMu

PO3TISIHEMO Ta OOYMCIMMO TaKi OCHOBHI XapaKTEPUCTUKU
BUPOOHMYMX (QYHKIOIA SAK CepefHs MPOAYKTHUBHICTB,
rpaHNYHAa TPOAYKTUBHICTH, €IACTUYHICTH 32 (PaKTOpaMu
BHPOOHHUIITBA, TPAaHIMYHA HOpMa 3aMiHHU pecypcis[14].
CepenHsi TPOAYKTHBHICTH pecypciB. Y  sKOCTI
pecypciB npu gociimkenns BI1 IT-komnanii 0ysio oopano
BUTPATH Yacy HepcoHaly 4acy (zp) Ta BUTpaTH KamiTary
(zm) ma BukoHaHHA akTuUBHOCTEeH BII Afjk Ortxe,
PO3IIISIHEMO  CEPEelHI0 IMPOAYKTHBHICTH IIEPCOHANY B
omunuiio dacy A(zp)ijx Ta CEPENHIO MPOIYKTHBHICTH
BUTpaT KamiTally Ha BHUKOHaHHSA akTuBHOcTed bII
A(zm)j. CepemHst NpOTYKTUBHICTH PECYPCIB TOKa3ye
CepemHill piBeHb 3aJOBOJICHOCTI pe3ynbratamu bBII, mo
MIPUXOMUTECS HA OIWHHUIIO BHUTPAdeHOro dacy abo
Karitany:
ritjk
Zpijk

AL (zp)ijk = AePtzp®1zm#h,

t
At(zm)jy = Z:ni = AePtzp®zmf1,
ijk
'pannyHa TPOMYKTHBHICTH pECypCiB - IOKa3ye
CKUTBKM JIONATKOBHX BIJCOTKIB PIBHSI 3aJOBOJICHOCTI
pesympTaramu  BII  mpuHece OOWHHUI — JTOJAaTKOBO
BHUTPAYCHOTO Yacy abo KarliTaiy:

E)r-t-k
ME(zp)ii = —2 = AePta - zp* 1zmP,
( p)uk aZpijk p
Mt(zm);j, = ar_itf" = AePtB - zp®zmP1
ijk dzmyj :
EnactuyHicTh BHITyCKy Nponykmii 3a dakropamu

BHPOOHHIITBA - IIOKa3ye, Ha CKUIBKH  BIICOTKIB
30LTBITUTECS PIBEHB 3a/I0BOJICHOCTI pe3yibpraTtamu BIT Bifx
30UIBIICHH] BUTpAT pecypcis Ha 1 %:

ZDijie _ M*@p)iji _

Tk At(zp)iji

art:
t — ijk
Et(zp)ijk = Py

7

t ¢
O zmyjr _ M (zm)yr

Et(zm);j) = =

T =
azmi]-k Tijk At(zm)ijk

CymapHa €JacTHYHICTh 3a BHUTpPaTaMH IIOKa3ye
e(eKT 0JHOYACHOTO MPOMOPLIHHOTrO 30iIbIICHHS BUTpPAT
yacy Ta (piHaHCOBHX KOIITIB Ha peamizaiito bII:

Efjx = E*(zp)ijic + E*(zm) i = a + B.
['paHuyHa HOpMA 3aMiHU PECYpCiB - IIOKa3ye, Ha

CKUTBKM  OJHMHHUIb 30UIBIIYIOTBCS BUTPATH  OIHOTO
pecypcy (y pasi HE3MIHHOTO piBHS 33J0BOJICHHS
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pesynbraramu  bII), skmio BuTpatH i-ro  pecypcy
3MEHIAIOTECS HAa  ONUHHIIO. Y  MeXax JaHOTo
JOCIIKEHHS BUKJIUKA€E iHTepec CKOPOYCHHS BUTPAT Yacy

Ha BUKOHaHHA bBII 3a  paxyHOK  J10IaTKOBOrO
(iHaHCYBaHHSA:
Azmy; Et(zp)iji zmi; azmf;
Ri(zp > zm)jp = — L == Uk ik - —— ik
Azpiji Et(zm)iji zpii  Bzpijk

Eran 4. Ominka cuHepreTnuyHoro edekry Bif
peanizamii jgovipHiXx Oi3Hec-mporeciB. Sk 3a3Havamocs
Buile, KokeH BII TakTHYHOTO PIBHS XapaKTepH3YEThCS
e(eKTUBHICTIO, SIKa 3aJIC)KUTD BiJl €(PEKTHBHOCTI OKPEMHUX
I (akTHBHOCTEH, Oi3HEC-TIPOLECIB), MMiAMOPSAKOBAHIX
tiomy. EdexruBnicts koxkHoro BIl Bumoro piBHA
T ABHIIY € THCS BHACIIIOK B3aeMoil Ta
B3a€MOJIOTIOBHEHHST 1oro pmouipHix bIl, BUHHKHEHHS
HOBHX aCIIEKTiB Ta HampsaMiB peamizanii bI1. Take sBume
NOB’si3aHE 3 BHUHUKHEHHAM CHHEprii y cHcTeMi
ynpasiiaHs  BIl. CkiajgHicTh OIHKM BIUTUBY  yciel
MHOXXMHH (aKToOpiB, L0 BIUIMBAIOTH Ha pealli3alliio
camoro TaktuuHoro BII Ta #oro mouipnix BII, a Takox
AKTHBHOCTEH, BHKJIHMKA€E TPYAHOLI KUIbKICHOI OIIHKA
cuHepreTuuHoro eekTy Bij ix peanmizanii. Busnauaemo,
IO ITiJ] CHHEPTeTUIHUM e(DEeKTOM G)t(Afjk) BiJ peamizamii
nouipHix BIl po3ymieTbcsi BenuunHa, Ha Ky pe3yjbTaT
peanizauii BIl TakTH4YHOrO pIiBHS NEPEBUIIYE CyMy
pe3ynmpTariB peamizamii #oro mouipnix BII. Cymapna
epexTuBHICT TakTHYHOTO BII MOke OyTH BHIOO, HiX
cyma edekTiB Bin godipHix BIT.

Jis OWiHKYM CHHEPreTHYHOTo eeKTy Bia peamizarmil
BII Bu3HaYMMO HOro METOLOIOTIYHI OCOOIHUBOCTI.

[lo3uTuBHUIT cHUHEpreTHYHHH e(EeKT BHACIIIOK
peaunizaii BIT Ha MOMeHT dacy t B oIiHIli eheKTHBHOCTI i-
r'0 TAKTUYHOTO Oi3HEC-TIPOIIEeCY:

0t (ALj) =15k (ALi) = 25 S (Abjw, 2(to; — 70, 71)),

Q(tg; — 7;,T;) - OIIHKA CTYNEHIO HEBU3HAYEHOCTI
rapameTpiB BHYTPIIIHBOTO Ta 30BHILIHBOTO CEPEIOBUIIA,
to; — MOMEHT I0YaTKy BUKOHaHHA i-ro BIl TakTH4HOTrO
PiBHA, T; — MOMEHT 4acy, B SKUil IpUHMAaeThCs PillICHHS
PO HEOOXiMHICTh BUKOHAHHS i-T0 BII TAKTHYHOTO piBHSL.

CunepreTnyHnii  eeKT BHACHIJOK  peaii3amil
nouipuix BIl i-ro TakTHYHOTO Oi3HEC-TIpOLlECY €
TIO3UTHBHUM Ta ITOBUHEH MAKCHUMIi3yBaTHCS:

0'(Af;) = 0,0%(Afj) - max.

Cuneprisi  BHacnijiok peanizauii  gouipHix BII
3aNeKUTh Bif edekTuBHOCTI mouipHix bBII Ta Big
e(EeKTUBHOCTI YNpaBJiHHA HUMH B MEXaX TaKTHYHOTO
0i3HEC-TIpoIIeCy.

OTxe, 3aBIaHHSAM YETBEPTOrO eTalmy OLIHKH
epexruBHocTi BIl Bumoro piBHA € moOynoBa Mmonesni
OIIIHKM CHHEPTeTHYHOro e(eKTy BiJ peaizarii JOUipHIX
BII.

PosrisiHeMO  pe3ysbTaTH  peamizallii  anropuTMy
OIIHKM e(eKTHUBHOCTI Oi3HEC-TIpOleCiB Ha MPUKIAI]
HACTYHMHHUX 0a30BHX Oi3HEC-TPOIECiB TAKTUYHOTO PiBHS:
MapketuHr (Al), mpomaxi (A2), mepemoBuHH (A3),

peamizamis mpoekty (A4). Iloganbmie po30UTTS HA TOUipHI
MPOLIECH HABEICHO HIDKYE Y TEPeIIiKy:

Al. MapkeTHHr.

Al.1. JocmimkeHHS pUHKY.

A1.2. Jlinorenepanis (Al.2.1. Jlizoreneparis gepe3
eNeKTpoHHY momty Kommadii; Al.2.2. JlimoreHeparis
yepe3 koH(pepenuii; Al.2.3. JlimoreHepaiiis 4epe3 Caut
(A1.2.3.1. TIlpocyBaHHsi 4Yepe3 TOIIYKOBI CHUCTEMH;
A1.2.3.2. TlpocyBaHHs 4epe3 couianbHi Mepexi); Al.2.4.
JlinoreHepartisi uepe3 MapTHEPCHKY MPOrpamy).

A1.3. TligBuIIIeHHS BITi3HABAHOCTI OpPEHIY.

Al.4. Poszpobka xontenty (Al.4.1. Po3poOka
MapKEeTHHTOBUX MaTepiaiiB).

A2. TIpomaxi.

A2.1. 3amyuenns «kiientiB (A2.1.1. 3amydeHHs

KITi€HTIB yepe3 Teraep; A2.1.2. 3arydeHHs KII€HTIB depes
BIIKPHTI BaKaHCii).

A2.2. Mipmucanus koHtpakty (A2.2.1. Ilignucanus
KOHTPAaKTy Ha support).

A2.3. TlinroToBKa cTapTy MPOEKTY.

A3. TlepeMoBUHH.

A3.1. Pre Sale.

A3.2. Elaboration phase.

A3.3. Upsales.

A4. Peamizarmist IpOEKTy.

A4.1. Po3poOka mpoexTy.

A4.2. Kourpons (A4.2.1. OmwmryBampamk PMO,;
A4.2.2. Project Statuses; A4.2.3. Status-meeting; A4.2.4.
Delivery status-meeting; A4.2.5. KopuryBaHHst poLecis).

A4.3. Support.

B pamkax mepmioro eramy  3alpONOHOBAaHOTO
AITOPUTMY JUISi KOXKHOTO Oi3Hec-Iporecy onepariifHoro
piBHA OyJO BHM3HAYEHO MNEpesik aKTHMBHOCTEH, IO HOro
BU3HAYaIOTh, Ta C(OPMOBAHO BIJIIOBIJIHY MHOXHHY
KUTBPKICHUX TOKa3HHKIB. B pamkax apyroro eramy Oyio
3MIHCHEHO pEeAyKI[I0 BUXITHOI MHOXHHHA KUTBKICHHX
MOKa3HUKIB Ta OTPUMAHO IHTETPAILHUN PE3yJIbTYIOUMil
MTOKa3HUK 3arajlbHOTO PiBHS 33JJ0BOJIEHOCTI pe3yIbTaTaMu
BII. Takox anmsd KOXKHOTO Oi3Hec-Tpoliecy OTPHMAaHO
OLIIHKM PECYpPCHUX IOKa3HMKIB, a caMe OLIHKH BUTpaTh
Yyacy Ta BUTpar Kamitany. PesdynbpraTu moOyJqoBU Mozedi
3aJIeKHOCTI Pe3yJsbTaTiB Oi3HEC-TPOLIECY Bijl PECYpCHHX
nokasHukiB s BI1 «MapkeTuHr» B pamkax peasizaii
TPEThOTO €Tally airopuTMy HaBeleHo y Tabi. 1.
[MoOynoBaHi  Mozeni  XapaKTepPH3YIOTHCS  BHCOKHUMH
NOKa3HMKaMHu sikocTi. KpuTepisiMu OLIHKK BHUCTYIAIOTh:
koedimieHT aerepMminamii (d), koedimieHT MHOXUHHOT
kopemsmii (R), xpurepiit @imepa (F) Ta piBeHp ioro
3HA4ymocTi P-value. 3HadyenHs koedimieHTa aeTepMiHaIii
JUIsl 0Oy IOBaHUX MOjieneil nepeBuiye 3HadeHHs 0,7, mo
XapaKkTepu3ye BHCOKHH pIBEHb aJeKBaTHOCTI MOJEJCH.
KoedimieHT MHOKWHHOI KOpEJIAiii BHCOKUN Ta OIU3bKHIA
70 1, mo CBIAYUTH PO CHIIBHUH BILIMB (DaKTOPiB MOZETII
Ha pe3ylbTYIOUMH TIOKa3HWK. 3HAYEHHS KPHUTEPIiB
Oimepa y Momenel € BUCOKHM Ta TEPEBUINYE KPUTHIHI
piBHI, IO MiATBEPIKYETHCA HU3BKUM PiBHEM KpHUTEPito P-
value. TakuM YHHOM, POOUMO BHCHOBOK PO BHCOKY
SKicTb ~ NMOOYZOBaHMX  MOJENICH, IO  JI03BOJISIE
BUKOPHCTOBYBATH iX ISl MOJAJBIIOTO aHAJI3y Ta OLIHKH
edexruBHocTi BII.
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Tabmuws 1 — Pesyneratn MmonemoBans 11 bI1 «MapkeTHHD

[Moznauenns BIT Mopnens d R F p-value
All riy = 0.024e"% zp)?Y zm P 077 | 0877 964,8 | 0,0031
Al2.1 rio1 = 019" 2p0 zm3;y )" 0,97 0,985 | 9666,67 | 0,00
Al22 riy, = 0.215e"% zp? M zml)) 0,87 0,933 | 76478 | 0,012
A1.23.1 rio51 = 0.233e"%zp 0% zm ) 7 0911 | 0954 | 12623 | 0,008
A1.232 ria5s = 0.385e"zp)y2 zmi5) 0,76 0,872 274,7 0,047
Al24 704 = 0277 zpd  2m]y? 0,81 0,904 | 113,82 | 0,038
Al3.1 ris; = 0.25¢* zp? 2 zml3y) 0,788 | 0887 | 34721 | 0,005
Al32 75y = 0.097e"%%zpY 0% zm )37 0825 | 0908 | 96583 | 0,027
Al133 riss = 047" zpd 2 zmiy " 0,76 0,87 77,6 0,022
Al4.l ri41 = 0.089e"7*3 zp? 3 zm$ 70 079 | 0889 | 10533 | 0,047

Pesynpratn oOumcieHp cepeqHboi mpoaykTuBHOCTI  E(zm)) Ta rpaHuuHOi HOpMHU 3amiHu pecypciB R(zp —
pecypciB(A(zp), A(zm)), rpaHM4YHOI TPOIAYKTHBHOCTI  ZzMm) HaBeieHiy Tabi. 2.
pecypciB(M (zp), M (zm)), enactuanocTi pecypciB(E (zp),

Tabmuus 2 — OCHOBHI XapaKTePUCTHKU BUPOOHUYHX (YHKILIH

H"“gﬁe“" d Azp) | Azm) | M@zp) | Mzm) | E(zp) | E(zm) i (ifn)
ALl 077 | 0780 | 0042 | 0068 | 0038 | 0087 | 0891 1,905
Al2.1 097 | 0688 | 0129 | 0067 | 0014 | 0097 | 0,107 10,965
Al22 087 | 0301 | 0090 | 0031 | 0008 | 0104 | 0,091 5714
A123.1 0911 | 0412 | 0088 | 0035 | 0009 | 0084 | 0102 6,964
A1232 076 | 0693 | 0037 | 0083 | 0001 | 0120 | 0,039 61,305
Al24 081 | 0628 | 0095 | 008 | 0006 | 0140 | 0,062 59,167
Al3.1 0788 | 0811 | 0066 | 0091 | 0005 | 0112 | 0070 34,247
Al32 0825 | 0983 | 0048 | 008l | 0025 | 0082 | 0522 3,446
A133 076 | 1061 | 0102 | 0223 | 0008 | 0210 | 0074 41,419
Al4l 079 | 0413 | 0085 | 0146 | 0041 | 0354 | 0479 4,643
A2.1.1 081 | 0462 | 0100 | 0049 | 0060 | 0107 | 0,604 0,886
A2.1.2 0837 | 0265 | 0115 | 0011 | 0074 | 0040 | 0642 0,146
A22 078 | 0240 | 0060 | 0151 | 0010 | 0630 | 0,170 37,786
A22.1 091 | 0503 | 0072 | 0266 | 0017 | 0530 | 0,240 18,319
A23 094 | 0943 | 0117 | 0226 | 0027 | 0240 | 0230 14,062
A3.1 074 | 0724 | 0054 | 0348 | 0007 | 048 | 0123 76,154
A32 0757 | 0626 | 0055 | 0119 | 0014 | 0190 | 0,250 10,542
A33 0803 | 0443 | 0032 | 0182 | 0010 | 0410 | 0320 24,128
A4.1 092 | 0754 | 0135 | 0078 | 0013 | 0104 | 0,094 27,306
A4.2.1 072 | 1758 | 0116 | 0316 | 0006 | 0180 | 0,054 40,117
A422 0879 | 0772 | 0047 | 0144 | 0022 | 0187 | 0460 8,633
A423 069 | 0474 | 0045 | 0109 | 0019 | 0230 | 0411 6,109
A424 071 | 0464 | 0050 | 0065 | 0010 | 0140 | 0,200 14,238
A4.2.5 095 | 0740 | 0066 | 0060 | 0021 | 0081 | 0322 8,248
A43 088 | 0738 | 0087 | 0133 | 0010 | 0180 | 0,120 41,478

Sk Oymo 3a3HayeHO BUINE, I TOKa3HUKM  KpHUTEpii SKOCTi, TO CIiJA CTBEpIKyBaTh 1 TMpo
XapaKTepU3yroTh e(eKTUBHICTh YIpaBIiHHA  JOCTOBIPHICTH OOYHCIICHUX MOKA3HUKIB €()eKTHBHOCTI.
nocnimkyBanumMu  BIT.  Ockinbku  moOyzmoBaHi Mozedmi [MpoananizyemMo fetanpHime OTPUMaHi  OLIHKH
MaroTh BHUCOKMH KoedimieHT nerepminamii Ta iHmi  edextuBHocTi BII. Ha puc. 2-4 HaBeneHi XapakTepuCTUKI
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Ut Oi3HEC-TIPOLeCiB, M0 € AoUipHiMH I mporecy Al.2
«JlimoreHepartis.

0,688 0,693
0,7 /

0,6

0412

0.4
0.3
0.2

0,1

Al2.1

Al22 Al123.1 Al1232

Al24

SA(zp) ®A(zm)

Puc. 2. Cepennst npoxyKTHBHICTE pecypciB st BIT A1.2
«Jlimorenepartis»

Tak 3 puc. 2 poOUMO BHUCHOBOK, IO CEPEIHS
MPOAYKTUBHICTh Mpalli MEPCOHATY JIsA MPOIECiB JaHOl
TPyl 3HAYHO TIEPEBHUILYE CEPEIHI0 TNPOAYKTHBHICTBH
¢iHaHCOBUX BKIaAeHb. HalOimpmmMm piBHEM cepemaHboi
MPOAYKTUBHOCTI Tpali NepcoHany y JHaHii rpymi
MpOIECciB  XapakTepu3yroTbes  mpomecn  Al1.2.3.2
«IIpocyBanHs uepe3 comiampHi Mepexi» (0,693), Al.2.1
«JlimoreHepamis 4Yepe3 €JEKTPOHHY TIIOIITY KOMITaHID»
(0,688) ta Al.2.4 «JlinoreHepaiis yepe3 NapTHEPCHKY
nporpamy» (0,628). HaiimeHiuii piBeHb cepeaHbOT
MPOJXYKTUBHOCTI Mpali IEepCOHANY BIIACTUBHH IPOLECY
A1.2.2 «Jlimoreneparis yepe3 koupepeniii» (0,301).

55 0,083 0,088

0,08
0,07
0.06
0,05
0,04
0.03
0,02
0,01

0,035

Al1232 Al24

Al21

Al22 Al23.1

#M(zp) ®M(zm)

Puc. 3. I'pannyna npoayKTHBHICTE pecypciB st BIT A1.2
«Jlimorenepartis»

3a cepenHiM piBHEM NPOAYKTHBHOCTI (PiIHAHCOBHX
BKJIaJeHb HaiiOlnplia Bijyiaua CHOCTEPIraeTbes JUIs
npouecy Al.2.1 «Jlizorenepariisi 4epe3 €JIEKTPOHHY
nowty kommanii» (0,129), nHaitnmkya — min A1.2.3.2
«IIpocyBanHst uepe3 comianeHi Mepexi»  (0,037).
Onuparoyuch Ha  pe3yjbTaTH  OLIHKA  TI'PaHUYHOI
NIPOJXYKTUBHOCTI  pecypciB, HaBeaeHi Ha puc. 3,
MATBEPKYIOTECS. BUCHOBKHM TIPO OinbIly e(eKTHBHICTB
BUKOPHCTaHHS  Tpalli  MEpCcOHaJly  KOMIIaHii, HIX
(hiHAHCOBUX peCypCiB.

Haiibinpime 3Ha4eHHS TPAHUYHOI NPOAYKTHBHOCTI
mpari BinactuBe bBIT Al.2.4 «JlimoreHeparist depes
maptHepcsKy mnporpamy» (0,088), maiiHmkue - Al1.2.2
«Jlinorenepartis uepe3 xkoHdpepentii» (0,031). I'pannuna
NPOJAYKTUBHICTh KamiTally NpH LOMY HaWBHIIA JUIs
mporiecy Al.2.1 «Jlimorenepamiss dYepe3 eNEKTPOHHY

momty kommadii» (0,014), maitmmkga — gt A1.2.3.2
«IIpocyBanns gepes comianbai Mepexi» (0,001).

BignosigHo 1o puc. 4 HaliBUIIe 3HAYEHHS TPAHUIHOT
HOpMH 3aMiIleHHs mpami KamitaiomM Mmae BIT A1.2.3.2
«IIpocyBanns "epe3 comiambHi Mepexi» (61,3 y.o.), mo
XapaKTepU3y€eThCsl HANBHINUM piBHEM IPOXYKTHBHOCTI
npani cepen iHmmx bIT miel rpynu. HaiimeHiie 3HaueHHs
criocrepiraerbest anst npounecy Al.2.2 «JligoreHepauis
yepe3 koHpepeHuiin» (5,714 y.o.), MO XapaKTepU3yEThCA
HaWHWKYMM pIBHEM MPOAYKTUBHOCTI Ipalli.

70 61,305 o

20 10,965
5.714 6,964

Al.2.1 Al.2.2 Al.2.3.1 Al23.2

= Rpm
Puc. 4. 'paanyna HopMa 3amimeHHs pecypcis st BIT Al.2

«Jlimorenepartisn»

3nificHUTH OLIHKY edeKkTuBHOCTI ympaBiiHHsS BII
BUIIOTO pIBHA LULIXOM TOOYIOBH EKOHOMETPUYHHX

Mojeneld BUPOOHMYMX (QYHKIIA y Mexax [JaHOTro
JOCIHI/DKCHHSI ~ BUSIBISIETBCS.  HEMOXJIMBUM  4epes
PI3HOMAHITHICT ~ NPOLECIB  Ta  aKTHBHOCTEH, IO

peaizyloThcss B MEXax KOXHOro okpemoro BIT Buioro
piBHa. ToMmy Uit 0OYMCIIEHHS NMOKAa3HUKIB €(EeKTHBHOCTI
BUKOPHCTaHHS pecypciB y KoxkHoMmy bII TakTH4HOTO
piBHS BUKOPHCTaEMO pe3ynbTaTi noOyoBH
€KOHOMETPHYHHUX MoJenel ioro qouipHix BII. A came: 3a
OTPHUMaHUMH TIOKa3HHKaMH €(EeKTHBHOCTI  JTOYIpHIX
Oi3Hec-TpoIIeCiB BH3HAYMMO TIOKAa3HUKHA e(EKTUBHOCTI
yopaBimiaHs BIl Bumoro piBHa (omepamiiHOro Ta
TAaKTUYHOTO PiBHA) 5K cepenHi BenuanHu (Tabi. 3).

Ha puc. 5 HaBeneHO mOKa3HUKU e(EKTHUBHOCTI
ynpaeiiHHs onepauiiHux bII, mouipHiX Ui TaKTHYHOTO
nporiecy Al «Mapketunr». Pe3ynbraTé OIIHIOBaHHS
CBIYaTh MpO Te, 10 HalBHIIA CepeiHs MPOAYKTHBHICTH
npaui  nepcoHany kommanii  BimactuBa BIT  Al.3
«[ligumenHs  Bmi3HaBaHOCTI Opermy» (0,952), a
HalBHIIA cepelHs NPONYKTHBHICTh KamiTalxy — Ipolecy
Al.2 «Jlimorenepamis» (0,094). AmnHamiz TpaHHYHHX
MIPOXYKTUBHOCTEH TOKa3aB HAWBUIIMK PiBEHb IPaHUYHOT
npoaykruBHOCTI mpami (0,146) i kamitamy (0,041) y BII
Al.4 «Po3poOka KOHTEHTY». [ paHHYHA HOpMa 3aMillIeHHs
mpari — KamitaioM —HaiBuma s mporecy Al.2
«Jlimorenepartis» (27,495 y.o.).

Ha pumc. 6 HaBemeHO TOKAa3HWKH eQEKTHBHOCTI
ynpaBmiHHA TakThaHHX bBII Tpymm A. IlopiBHroroun
MTOKAa3HUKH €(PEeKTHBHOCTI IMPOIIECIB ONEPaIlifHOTO piBHS,
6aunmMo, 0 HaWBHINA CepelHs MPOTYyKTHBHICTH Mpali Ta
kamitany BiactuBa BII A4 «Peanizauis mpoekty» (0,778
ta 0,096). HaliBumuii piBeHb TpaHMYHOI ITPOTYKTUBHOCTI
npari BractuBuid npouecy A3 «IlepemoBunn» (0,216), a
kamitany - BIT A2 «IIponaxi» (0,032). I'pannuna Hopma
3aMilICHHS Tpalli KammiTaloM HaWBHUINA s mporecy A4
«Peamnizanis npoekty» (54,751y.0.).
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Tabnuus 3 — [Tokasuuku epexruBHocti BI1, o Marots qouipni BIT

Ilo3nauenns bIT d A(zp) A(zm) M (zp) M (zm) E(zp) E(zm) R_)(?:n)
Al 0,806 0,672 0,073 0,102 0,025 0,172 0,419 15,104
Al.2 0,871 0,543 0,094 0,061 0,008 0,111 0,083 27,495
Al23 0,836 0,553 0,063 0,059 0,005 0,102 0,071 34,135
Al3 0,791 0,952 0,072 0,131 0,012 0,135 0,222 26,371
Al4 0,790 0,413 0,085 0,146 0,041 0,354 0,479 4,643
A2 0,843 0,549 0,092 0,142 0,032 0,326 0,335 17,578
A2.1 0,810 0,462 0,100 0,049 0,060 0,107 0,604 0,886
A3 0,767 0,598 0,047 0,216 0,010 0,360 0,231 36,941
A4 0,863 0,778 0,096 0,117 0,013 0,149 0,168 54,751
A4.2 0,790 0,842 0,065 0,139 0,016 0,164 0,289 95,469
0,952 T
! 27,495 : % A (zp)12 = =%, 1y = AY(2P)12 * ZP12s
0.9 ZP12
0.8 25 rt
0.7 20 At(zm),, = #; iy, = A'(zm)q, - zmy,.
06 0,543 12
05 15 3BiicH BH3HAYNMO pO3PaXyHKOBY €(eKTUBHICTP
2: 10 6i3Hec-miponecy Al.2:
o 0094, 061 0,072, D08 g 0y 7ty = [A*(2p)12 " 2p12 + AH(zm)1, - 2my3]/2 (%)
o1 ﬁ 0.008 e 0,012 o
0 e s aia 0 3 iHmoro OOKy, Ilell TOKa3HUK MOXe OyTH

A(zp) = A(zm) M(zp) ¥ M(zm) ===Rpm

Puc. 5. Iokasauku edexktuBHOCTI yrpasniaasg bBIT Al
«MapkeTuHr»

0,9 60

40
30
20

086117 10

SSSA(zp) ESHA(zm) M(zp) EZEIM(zm) =———Rpm

Puc. 6. [loka3Hnky epeKTUBHOCTI YIIPABIiHH TAKTUIHHUX BI1
rpymu A

PosrisiHeMO MexaHi3M  OWIHKHM CHHEPreTHYHOTO
eeKTy Ha MPUKIAAi omepaniiHoro 6i3Hec-npomecy Al.2
«Jligorenepamisy Tta Horo mouipHix BII Al.2.1
«JlimoreHepariisi 4epe3 €NEKTPOHHY IOMITY KOMIIAHI»,
A1.2.2 «Jlimoreneparist uepes koubepeniiin, Al.2.3
«Jlimorenepartist aepes canT.

Bume mns BII Al.2 «Jlinorenepamis» Oynu
OTpUMaHI MOAETBHI (TeopeTHyHi abo pO3paxyHKOBi)
3HAUEHHs TAKUX TTOKa3HMKIB, K CEpe/Hs IPOAYKTHBHICTh
pecypcis, rpaHUYHa  TNPOAYKTHUBHICTE  PECypCiB,
€JIACTUYHICTh PE3yJIbTaTy 3a pecypcaMd Ta TpaHHYHA
HOpMa 3aMilleHHs pecypciB. Po3risHeMo NOKa3HHKH
cepennboi npoaykTuHOCTi pecypeiB  Af(zp)i, Ta
Af(zm)q,.

IlepeniueHi TOKa3HWKKA JO3BOJSIOTH OTPUMATH
MOJeNnbHI (TeopeTHdHi abo0 pO3paxyHKOBI) 3HAYECHHS
pEe3yIBTYIOYOTO TIOKa3HWKAa — eQeKTHBHOCTI Oi3Hec-
npouecy Al.2 B t - it MmomenT uacy:

BU3HAYCHUH K cyMa eeKTuBHOCTEH novipHix BII:
ot _ at At At
Tip = T121 + 1122 + Ti23.
3 ypaxyBaHHIM LIbOTO:

t _ t ECAt Y — gt ot At ECAt Y —
T = X Tiar + OF(ALy) = 7y + iy +ih3 + +0°(A];) =
At t t
12 + 0°(A12).

3Biacu
edekry:

OTpHUMaEMO 3HA4YCHHA CUHEPIreTUIHOIO

0L (AL =, — iy,

ne 1, — haktuuHi (peanbhi) nani epextunocTi BIT
A1.2 «JlimoreHepartis.

3 ypaxyBaHHsaM (opmyiH (*) MaTUMEMO HACTYIHUIA
BUpa3 JUIsl OOYMCIICHHS CHHEPTETUYHOTO eheKTy:

Ot (ASy) =rf, — [A*(2p)1z - zp1z + AT (zm)1; - ZMy5] /2.

OTpuMaHe CHIBBiIHOIICHHS IS CHHEPreTHYHOIO
epeKTy TpH YyCiX BITOMHX MapaMerpax Moxe OyTH
OOYHCIICHUM, a TaKOoXK MOXe OyTH BUKOPUCTaHE JUIs
NPOTHO3YBAaHHS CHHEPIeTHYHOrO e()eKTy NpH OyIb-SIKOMY
IHITOMY BapiaHTi BUKOPUCTAHHS HAasBHUX PECYPCIB.

BucHoBKkH. 3anpornOHOBaHUI AJITOPUTM € TOCHUTH
yHIBEpCAIbHUM Ta MOXE€ BHUKOPHCTOBYBaTHCS  SIK
CKJIaJ]0Ba YaCTHHA CHCTEMH CTPATETi4HOTO YIPaBIIIHHS.
Ha Buxoni anroputMy OTPMMAEMO CHUCTEMY KiJIBKiICHHX
MTOKA3HUKIB, SKi JIO3BOJSIOTH NPOBECTH PAaH)KyBaHHS
Oi3Hec-mponieciB 3a piBHEM €(EKTUBHOCTI, BHU3HAUYUTH
CTyIEHb BIUIMBY OKPEMHX CKJIAJOBHX Oi3Hec-IIpolecy Ha
3araJbHUN MOKa3HHUK e(eKTUBHOCTI, OLIIHUTH
CHHEpreTHYHHi edeKT Bix peamizalii novipHix Oi3Hec-
npoueciB. OCOOIMBICTIO MMOTOYHOTO BAPIaHTY alrOPUTMY
€ BHUKOPUCTAaHHA BHpPOOHMUYMX (QyHKUOIH Ta amapaty
€KOHOMETPHYHOT0 MOJETIOBAHHS MPH MO0YI0BI MoJemneit
B3a€MO3B’SI3Ky TIOKa3HWKa e(EeKTUBHOCTI Ta iHIIUX
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MMOKa3HUKIB Oi3Hec-Tiporiecy. Bubip came BUpOOHHUYHX
(GyHKIIH 00yMOBIIEHUI THM, IO y SKOCTI OCTaHHIX OyJn

PO3TIHYTI
aKTUBHOCTEH

caMe [MOKa3HUKH BHUTPAaT Ha BHUKOHAHHS
Gi3Hec-Tporecy. N MO TABIINX

JOCTI[DKeHHSX IDIaHYEThCS PO3IIMPHTH CKJIAX BXiTHOI
MHOXXHHH TOKa3HHUKIB OKpeMmoro Oi3Hec-Tporecy Ta
JOCIIINTH MOXIIMBOCTI BUKOPHCTaHHS MOJENICH IHIINX
THUIIIB.
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JIb. C. YHEPHOBA, 1. A. ?)KYPABEJIb

E®EKTUBHICTh OF’€ITHAHHA IEHTPIB KOMINETEHIINA B YIIPABJTHHI
TH®OPMAIIMHUMU CUCTEMAMM HA OCHOBI TEOPETUKO-ITPOBOI'O IMIIXO1Y

Po3risiHyTO BIpOBa/UKEHHS 1H(GOPMALIHHUX CHCTEM YIpaBIiHHA B KOMIIAHIAX i 3ajadi, IO BHUPIIIYIOThCA I IX CympoBody. BupimeHo, mo it
IiABUIEHHS e(eKTUBHOCTI NPOLECY CYNpPOBOMKEHHS € MOTpeda y CTBOPEHHI LEHTpy ab0 LEHTPIB KOMIICTEHIIIH Ha CTOPOHI KIIi€HTa-3aMOBHHUKA
iH(popmMauiitHoi cucTeMu yrpasiinas. [TokasaHo, mo B QyHKIIOHAIBHIA MOJETI YHPaBIiHHSA CHCTEMOIO 3 KUJIbKOMA KEPYIOUHMH LEHTPAMU Ta OAHHM
KEpOBaHUM Cy0'€KTOM BHKOPHCTaHA ABOPIBHEBA i€papXis yIpaBIiHHS, IO peanidye HeoOXimHi (yHKIII ynpaBmiHHS Ta HaIileHa Ha MiHIMi3aIiio
BuTpaT. Ha OCHOBI TeopeTHKO-iIrpoBOi MOJENi MiATBEPPKEHO CHHEPreTHYHY NOLINBHICTH 00’€IHAHHS 3yCHIb LEHTPIB KOMIETEHIIl B yNpaBIiHHI
MEBHUM 00’€KTOM, KU € YYaCHUKOM iepapXivuHoi rpu. J[oBiIbHY cHcTeMy 3 JBOMa LEHTPaMH KOMIETEHLIl JOCITiKEHO SK IBOPIBHEBY i€papXidHy
rpy. IlpoananizoBaHO yMOBH aHTAaroHi3My, piBHOBaru IpH Ta MiATBEP/PKEHO €(eKTHBHICTH CTpaTeriii 31muTTs abo CHiBpOOITHULTBA IEHTPIB IO
YIPaBIHHIO TPaBIEM B CHCTEMi 3 PO3MOJIICHHM KOHTpOJeM. 3po0JIeHO BHCHOBOK, IO B YNPABIiHHI CKIAJHUMU KOHTHHYalIbHHUMH CHCTEMaMHU,
00’€HAHHS LEHTPIB KOMIIETCHLIl JOBOIUTH CBOIO e(EeKTUBHICTh B MOPIBHSAHHI 3 IHIMBIAyaJbHHM YIPABIIHHAM 1 MOJETIIYE PEraMeHTOBAHUI
MPOLEC BIPOBAPKEHHS iHPOPMALIIHIX CHCTEM B KOMIIAHIsAX.

KarouoBi cioBa: iHdopmamiiiHa cucTeMa YNpaBIiHHS, IEHTP KOMIICTCHIN{; TEOpPEeTHKO-IrpOBHI MiAXid; iepapXidHa rpa; pO3MOiTeHUI
KOHTpOJIb.

L. CHERNOVA, I. ZHURAVEL

EFFICIENCY OF COMPETENCE CENTERS COMBINATION IN INFORMATION SYSTEMS
MANAGEMENT BASED ON A GAME-THEORETIC APPROACH

The implementation of information management systems in companies and the tasks to be solved for their support were considered. It was decided that
in order to increase the efficiency of the support process, there is a need to create a center or centers of competences on the side of the client-customer
of the information management system. It was shown that the functional model of a system management with several control centers and one managed
entity uses a two-level management hierarchy that implements the necessary management functions and is aimed at minimizing costs. On the basis of
the game-theoretic model, the synergistic expediency of combining the efforts of competence centers in the management of a certain object, which is a
participant in a hierarchical game, has been confirmed. An arbitrary system with two centers of competence was studied as a two-level hierarchical
game. The conditions of antagonism, equilibrium of the game were analyzed, and the effectiveness of strategies of merger or cooperation of player
control centers in a system with distributed control was confirmed. It was concluded that in the management of complex continuous systems, the
unification of competence centers proves its effectiveness in comparison with individual management and facilitates the regulated process of
implementing information systems in companies.
Keywords: management information system; center of competence; game-theoretic approach; hierarchical game; distributed control.

Beryn. VY nmepiog po3Butky iHpopMmaumiiHuX ~— KoMmnereHmii. 3a3Buyai, y JOroBip i3 CyNpoBOAY

TEXHOJIOTIN JJIsl MiJBUIIEHHS €()EeKTHBHOCTI YIpaBIiHHS
MIMPUEMCTBOM BIIPOBA/DKYIOTh iH(OpMaliiiHi cucteMu
(IC) ynpaBninug. Bukopucranus IC mnpuBoauTh 110
e(eKTUBHINIOI poOOTH opraHizauii, i Npu BOMY, iCHYE
HHU3Ka YMHHHKIB, SIKi BIUIMBAIOTh Ha OTPHMAaHHS BHI'OAM
BiZl 3acTocyBaHHS. [IOMMIIKOBO BBaKaT, 110, YCIIIIHO
samyctuBmm  HoBy IC, wMm  3aBepuryemMo  eram
BIIPOBAPKCHHS IIPOTrpaMHOro mponykry. Hacmpasai me
JWIIe TEepIINH 1 ay’ke BaXKIMBHH KPOK 1O €(PEeKTUBHOTO
YIOpaBIiHHS HiAIPUEMCTBOM.

Cynposin IC ckmagaeTtscsi 3 JBOX BEJIHKHAX Ta
PI3HOIITAHOBHX 3a/1a4.

[lepma 3amaya — exciutyarauis iHgopmaniiHoT
cucreMd. BwupimeHHs wmiel 3agadi  MOYMHAETBCS 3
YCTAaHOBKH TIPHUKJIAIHOTO IPOIPAaMHOr0 3a0e3redeHHs
(I13) y meBHOMY MporpaMHO-anlapaTHOMy OTOYEHHI Ta

HalamTyBaHHsM [13  BiXMOBIMHO 1O  JOKyMEHTAIil
po3poOHUKA  TakMM  4YHHOM, 100  3a0e3meuuTd
MaKkCHMallbHy HaJiHHICTh ¥ TNPOAYKTUBHICTH POOOTH
MIPOTPaMH.

[Jpyra 3amada — BHECeHHs 3MiH JI0 iH(pOpMamiiHOI
cucteMd. 3MiHM MOXYTh BKIIIOYATH JOHajmamrTyBaHHs [13,
10 THPaXXyeThCsl, ab0 ToompaIfoBaHHsS 3aMoBiieHoro 113.
I nmomamamTyBaHHS 1 JOONpANIOBAaHHS, SIK MPaBUIIO,
BHMAraroTh 3aJlydeHHS KOHCYJIBTaHTIB 3 Oi3HEC-TPOIECiB,
a TakoX TpOrpamicTiB, fAKi MalOTh  HEOOXiTHi

iHpopManiiHOT cHCTeMH BXOAATH 1 Meplua, i Apyra 3aaadi.
[Tpu 1pOMY JOTOBIp YKIIAAETHCS 3 OJHUM BHUKOHABIIEM -
po3pobuukoM I13 abo koMmnaHi€o, sika BIPOBAIKYE
iHpopmaniiiHy cucremy. Y Takomy oO0'€qHaHHI 3a1a4 €
CepHO3HMI HEHONIK: PO3pOOHMK abo opraHizamis, IIo
BIIPOBA/KYIOTh, BHUPIMIYIOYH B OOMEXKEHI TEpMiHH
3aBIaHHS M0N0 BHeceHHA 3MiH 1o II3, MoXyTh
MIOCTaBUTH B EKCIUIyaTallilo CHpY, HEIOTECTOBAaHY BEPCIiIO
I13, s;ka MICTHTHP TOMHWIKH. 3aMOBHHK CTPaXKIa€, KOJU
BEpCis MpOrpaMu 3 JOOMNpAIIOBAHHAM a00 3MIHEHUMH
HaJalITyBaHHSIMH HE TIPAlIO€ HAJIEKHUM YHHOM 1
CMIBPOOITHUKH 3aMOBHHKA HE MOXKYTh BUKOHYBATH CBOIO
poborty. Bukonagenp, 3aliKaBJICHUI 31aTH
noorpanpoBane 13, HamaraeTbcss BUIPAaBUTH CHUTYAIIO 1
JIOOIIPalbOBYE IO XOAY poOIT, aje Le NPHU3BOAUTH 1O
NIPOCTOIB Ta BTpaT.

VY 3B'13Ky 3 1uM U1 e(pEeKTHBHOTO CYHPOBOJY CIiJ
BIIPOBA/KYBaTH LIEHTP KOMIIETEHIIIi HA CTOPOHI KJII€HTA.
Tak, mpuM BCTaHOBJEHHI IApPTHEPCHKHUX BIIHOCHH MiX
JIBOMa KOMIIaHisIMH, OJHa 3 SKUX € II0CTa4aJIbHUKOM
MIPOTrpaMHOro 3a0e3NeyeHHs, a Jpyra HaJae MOCIyrH 3
BIIPOBA/PKEHHS IIOTO IIPOTPaMHOrO 3a0e3NeueHHs, Ul
mudepermialii mapTHEPIB KOMIIAHIs mocTadaabHUK [13
Haja€ HaAHOUIBII KOMIIETEHTHHM TMapTHEpaM CTaTyc
Hentpy xomnerenii. 1lo BXomuth 10 (QyHKIIOHAIBHOT
mozeni [lenTpy xommereHmii? Bxe 3 ceMaHTHKH Ha3BH
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MOJIeJli BUITJTUBAE, IO 1€ Ma€ OyTH opraHizamiiiHa Gopma,
sika 3a0e3rnedye KOMIeTeHIlito (HeoOXiTHuN piBeHb 3HAHb
Ta MOXJIUBOCTEH) Y 3aaHill Tamys3i.

IcHye XoOHIeNIiss MaTPHUYHOTO YIPABIiHHA, SAKa
Z03BOJIIE KEpyBaTH HE TUIBKM IPOEKTaMu, a #
mpogykramu, 1 Oyma B3sta Ha O030pO€HHA SK
IT-opranizamisiMu, Tak 1 oOpraHizamisMH, YCHiX SKHX
Bucoko 3amexuth Big IT. Marpuuni opranizaumii
CKJIaJaloThesl 3 Kpoc-(YHKIIOHAJBHUX KOMaH]| MPOEKTIiB
(abo KOMaH[T TOTOKIB IIHHOCTI), 10 KUX BXOJATH (paxiBIli
pi3HHX npodimis: J3aiiHepiB, MapKeTOJIOTIB,
apXiTEeKTOpiB, AHAJITHKIB, MIPOEKTYBAILHUKIB,
PO3pOOHUKIB, TECTYBAIFHUKIB, (paxiBIiB 3 BIPOBaKCHHS
Ta  PO3TOPTaHHS, CIIBPOOITHHWKIB  CYHNpOBOAY  Ta
MOHITOPHHTY, CIICIIialliCTiB KOHTaKT-IIEHTPIB, aKayHT-
MEHeIDKepiB, IOPUCTIB, cIemiamicTiB 3 iH(opMariifaol
Oesmekn UL TOro, 10O  Opradizamis — IIBUALIC
aIanTyBanacs 10 3MiH.

LleHTpamMu KOMIIETEHLIH y Wil CTPYKTypi NPHHHSTO
Ha3uBaTH 1 (QyHKUIOHANBHY YacTUHY, HANPUKIA LEHTP
KOMIIETEHIIH  apXiTeKTypW,  LEHTP  KOMIIETEHIIH
MapKeTUHTy a00 IIGHTp KOMIICTCHIII 3 yIpaBJiHHS

MIPOEKTaMHU.

TeopeTndHO KOXKEH 13 [EHTPIB KOMIETCHIii
mocTavae B Kpoc-(yHKIIOHATbHI KOMaHIN
MPaBUIBHUX  CIIiBpOOITHHKIB, TICIA  9Oro  Kpoc-
(YHKIOiIOHANBHI ~ KOMAaHOM  CaMOCTIHHO  JTOCATAarOTh
pe3ynbTary.

I 3 mporo mpuBomy B Teopii MOXKHA PO3IIISIHYTH
00’eTHAHHS TaKUX KOMaH a00 IIEHTPIB KOMICTEHIT# s
JOCSITHEHHSI CHHEpPreTH4Horo edekry (o0’eaHaHHSA B
€MHUIN KUTTEBUHN NUKI: HANPHKIAA, iHPOpMaIiiHO Ta
pecypcHOI 4acTHH) NMPOEKTY Ha TiJNPHEMCTBI 3 METOO
MIABUINCHHS  €(EeKTUBHOCTI  WOTO  BIOPOBAKCHHS.
[HmuMu cnoBaMu, 00'€THAHHS LEHTPIB Ui yIPaBIiHHS
00’ekTOM €  e(QeKTHBHIIUM, HDK  yIPaBIiHHS
iHAMBiqyanbHe, TOOTO IiIe € OUTBIIMM, HIXK cyma HOTo
ckimamoBux: 1 +1> 2.

CHHepreTH4Hy JAOIIIBHICTh 00 €IHAHHS 3yCHIb
LUEHTPIB ~ KOMIETeHLii B  yNpaBJiHHI  IEBHUM
00’€KTOM, SIKWH € yYaCHUKOM  i€papxiuyHoi TIpH
MATBEPKYEMO Ha NMPUKIAAI TEOPETHKO-IrpoBOi Mozedi
JIBOPIBHEBOT ~ i€papxXiyHoi Tpu 3  PO3MOAUICHHM
KOHTPOJIEM.

Mera poGorn. Ha OCHOBI TEOpeTHKO-ITpOBOTO
MAXOMy, SIKUA MOJIENIOE CHUTYAIlilo B3aEMOJIl JTBOX
LEHTPIB KOMIIETEHIII{ 110 YIIPaBIiHHIO CIIUTFHIM 00’ €KTOM
(rpaBiieM) po3pOOHUTH TEOPETUKO-ITPOBY MOJIENb CUCTEMHU
3 JJBOMa LEHTPaMH KOMIICTEHIII] 110 yNpPaBIiHHIO TIEBHUM
00’€KTOM.

Bukyiag ocHoBHoro Marepiaay. PosrisHemo
3amady PO3IMOJIIEHOT0 KOHTPONIO Y TEOPETHKO-irpoBid
noctanoBli. Hexail mMaemo nBopiBHeBy cuctemy U, sika,
Ha BEpXHBOMY DiBHI i€papxii, CKIIaAaeThCS 3 IBOX HEHTPIB
komnereHmii C;, C,, nmii kWX HampaBiieHi Ha 00’€KT
KOHTpoiro, TpaBus A. lepapxiuHa rpa MICTHTH TpPBOX
yuacuukiB: U = G = {C;, C,, A}. (Puc. 1)

Ientp IlenTp
Ci C:
\
\
N /
\ /
N\ A

\\ ;

I'paBens

A
Jpyzuit pieens iepapxii

Puc. 1 — JIBopiBHEBa cHucTeMa 3 TBOMA IICHTPAMH

InTepnperyemo cucremy U sk Ipy, B Ky 3aIy4€HO
Tpu rpasi — €y, C,, A. BexTopu niii IICHTpiB cCrIpsIMOBaHi
Ha CHuTbHUH 00’ektT ympaBmiHEs — TpaBms A. s
KO)KHOrO TpaBus cucteMd U BBEIEMO MHOXUHU
MOJKJIMBHX CTPATETil IIOBETiHKH:

¢, .C c
Xe, = {xll,le, I },

_ G G C;
XC2 —{xl JX e Xy g,

Xy ={xf, x4, .., x4 L

CyKyTHICTh 00paHUX CTpAaTeTil IM03HAYAEMO:

[, ,G Al _
x_{xil:sz:xk}_{x11x21x3}/

xEXCl ®XC2 ®XA'

Jlist KO)KHOTO 3 TpaBIiB 03HAYMMO CBOIO MLIJIBOBY
¢byHKII0:

We, =W, (x) - ginposa @yHkyia geutpy Cq,
We, =We,(x) - gitbosa ¢yrrnia neHTpy C,,
W, =W, (x) - yirboBa @yHKLiA rpaBysa A.

KoxHOMY PO3B’sI3Ky X LiiIbOBI (YHKIIT CTaBIsATH Y
BiJIMIOBiTHICTH AiMCHE YUCIIO — BUTPAII:

W(x):x - R.

Hopmamena ¢opma iepapxiunoi rpu G [3,4], ska
iHTepIpeTye ympaBliHHA cucTeMor U, mpeacTaBisie
HaOip:

G ={C1, Co A Xe, Xy Xa We, , We, Wa .

Jns PO3TIITHY TOIO MaTpUYHOI CTPYKTYpH
yIOpaBIiHHSA TpaBenb A MOke OyTH MIAKOPEHHUM JisiM
JeKinpkoX 1eHTpiB. Cucremu U, B AKUX peani3oBaHa Taka
MOJIENIb YIPAaBIiHHS, NPUHHATO HA3MBaTH, CHUCTEMOIO 3
PO3MOIIIEHUM KOHTPOJIEM.

XapakTepHOIO PHCOI0 CHCTEM 3 PO3MOJICHUM
KOHTpPOJIEeM € Tpa IEeHTPiB, B SKiH CTaH piBHOBAaru
3aJIeXKHTH BiJl YIPaBISIOUOi Jii EHTPIB Ha TpaBLs A, IpU
YoMy BOHAa MOXe OyTH $K IHAMBIIyaJbHOIO, TaK i
CIIJIBHOIO.

I'pa nentpiB C; ta C, momarae y BuOOpi (pyHKIIii
CTHMYJIIOBaHHS TpaBUs A, sIKi B CBOIO 4epTy 3aJIe)KHI Bif
foro crparerii noBeainku. Hexall ¢pyHKIioHaNM UIBOBHX
(yHKIINA EHTPIiB MAIOTh BUTIIL
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We, (S(x), %) = P, (x) = S, (%),
We,(S(x), %) = Pc,(x) = Sc, (%),

ne P, (x) — mpubyrok C; Bin nii rpasus A,

P, (x) — mpubytok C, Bin aii rpasus 4,

S¢, (x) — BuHaropoma(cTUMyIIOBaHHs) TpaBls A Bin
uentpa C;,

S, (x) — Bunaropona rpasus A Bix uentpa Cy,

S(x) = {SC L (), S, (%) } - BeKTOpD-QYHKLI[IST BAHATOPO/.
HinpoBa QyHKIisS TpaBmst A:
Wa(S(x),x) = S¢, (x) + Sc,(x) = C(x),

ne C(x) — surparu rpaBust A B pe3ynbraTi 0OpaHOi
crparerii noBeniHku. lLlimboBa QyHkuis rpaBus A
CKJIAJTA€ThCS 3 CYMH BHHAropo.l Bi IICHTPiB 0e3 BIIaCHUX
BUTpAT.

B 3amexHOCTI Bi BEKTOpY CTHMYJOBaHb S(X)
rpaBusi A Oyne oOMpaTu Taky CTpaTeriro MOBEIiHKH X €
X4, ska rapaHTOBAHO MAaKCHMi3ye HOro IiNboBy (QYHKIIIIO
- IPUHITUII PaIliOHAIBHOI TIOBEIHKY IpaBIld A:

supW, =Arg max (SC1 (x) + S¢,(x) — C(x)).

VY 1neHTpiB BHWHHKAae 3amgada BHOOPY KOMIIOHEHT
BeKTOP-(GYHKIII cTHMymoBaHHA. KoXXHHHA LIEHTp Moxe
o0paTd BIAacHy CTpaTeriro MOBENIHKA B VIPaBIiHHI
rpaBusg A. B 3amexxHOCTI BiJ TOTO, IO 3alPONOHOBAHO
meHTpamu, rpaBens A Oyae oOmpatd crTparerifo, ska
rapaHTOBaHO MaKCHMi3ye Horo Burpam. SIKmo oauH 3
LIECHTPIB O0OMpae IHAMBITyadbHY CTPATETil0 MOBEIIHKHU, TO
rpaButo A He 0OOB’s3k0BO 1i BHKOHYBAaTH, OCKIUIBKH
JIPYTHH IEHTP MOXKE 3aIIPOIIOHYBATH OiJIbIIYy BUHATOPOIY
Ta BUMaratd BuUKOHaHHs iHmmoro. Cucrema U BTpayae
piBHOBary i IIEHTPH 3aJIy4aroThCSl A0 TMOIIYKY CTaHy
piBHOBaru. PiBHOBarm MOXJIHMBO JOOUTHCS ITiIOOpOM
GYHKIIH CTUMYJIOBaHHS Ta MNPOTHO30M  MOXKJIMBUX
peaxiiif rpaBis A.

3  KIACHYHOIO  TEOPETHKO-IrPOBOTO
NPUIHATO po3pi3HioBaTu: [6,7]

- craH piBHOBard mo Hemry, ane HeeeKTHBHUH 1O
[Mapero;

- craH piBHOBaru Mo Hemy 1 edekTUBHHIA IO
[Tapero.

OcTaHHi# € 11eaJbHIM CTAaHOBHUIIEM CUCTEMH, X04a 1
He 3aBXau 3abe3medyerscs. 3BiCHO, IO B CHCTEMax 3
PO3IOIIEHNM KOHTPOJIEM MHOXKHHA piBHOBar no Herry
f)y TepeTHMHaeThCsi 3 MHOXHHOIO Ilapero-edeKTHBHHX
po3B’s3KkiB f1p. lle mo3Boisie 3 MHOXXKHUHU PIBHOBAr Mo
Hemry obpartu Ttaxi, siki € epexruBarME 110 [lapero [5,6].
IcHye knac ¢yHKUi BUHAropoJ UEHTPIB, SKUH TapaHTye

MiIXOAY

e(eKTuBHy piBHOBary cucreMu. Takumu QyHKOis
CTUMYJIIOBaHHS € QyHKIUiT BUIIISAY:
Ay, x=x"
Se (e, x* ={ ) ;
¢ ) 0, x#x*
Ay x=x"
Se (e, x* ={ ) )
& ) 0, x#x*
3 npakTM4HOI TOYKM  30py  Taki  (QyHKOil

3a0e3neuyoTh ICHYBaHHs Takoi cTparerii x* € X, rpasis

A, Ky Ha3MBalOTh IUIAHOBOIO CTparteriero, abo MpocTo
IUIAHOM, BIIHOCHO $KOI0 LEHTPH  JIOMOBIISIOTHCS
BUIUTAYyBaTH BHMHaropojau. [Hakmie: rpaBenp A obupae
IuIaH X*, TOJ1 NepIInil UEHTpP BUILIaYy€e HOMY BUHArOPOIY
A4, a gpyruit 1,. YV BUmaaky, sKmo rpasens A obupae
IHIIlY CTpaTerito X # X, TO BiH HE OTPHUMAE BUHATOPOIH.
lepapxiuna rpa y ckmami ABOX IIGHTPIB Ta TpaBIs A,
CYTHICTb pO3B’SI3Ky SKOi moisraja y BHOOpPI BEKTOp-
¢yHKUil cTuMyroBaHHS S(x), 3aBISKH TaKOMYy MiJXOIy
3BOJIUTHCS 10 BUOOpPY cTparerii moBeaiHKY rpaBis A x* €
X, Ta BuHaropox weHtpiB A, =S¢, (x7), A, =S¢, (x7).
[MpuHumn parioHanbHOI MOBEAIHKM TpaBus A Hakianae
YMOBY HEBil’€MHOCTI 3Ha4eHb HOTO HUTbOBOT PyHKLII:

Wy(x*,x) = 0.

OCKiTbKH

Wa(x) =S¢, (x) + Sc,(x) = C(x),

TO Ma€EMO:

S¢, (@) +S¢,(x) = C(x).

Just crparerii x = x*:

Ai+2,2C(x%)

- CyMapHe CTHUMYJIOBaHHs, o0OpaHoi crpareril
MOBE/IIHKYU TpaBlisi A He MEHIe HiXK HOro BIacHI BUTPATH
Ha L0 JiI0.

3 iHmoi croponu, Bumora IlapeTo-epeKTHBHOCTI 3
TOYKH 30py UCHTPIB, L€ Taki CyMH BHUHAropoj, sKi
HEMOXIIMBO  3MCHIIMTH HE 3MIHHBIIH  CTpATETiio

noBeainku rpaBis A. lle o3Hauye, Mo cyma BHHAropoj
LIEHTPIB piBHA 3aTpaTaM rpasis A:

A+ A,=C(").
3HAaXOIMMO YMOBH pIiBHOBaru TpH, TOOTO TaKi
YMOBH, Ul SIKMX LEHTPU IOMOBISIFOTHCSA MPO TE, YOTo

BOHH XO4yTb nobutHcs Bin rpaBus A. Bsememo
KpUTEpiasibHI BETUUUHU:

w; = max(Pe, () = Sc, (%)),
wz = max(Pc,(x) = S¢,(x)).

Y  pa3i iHAMBiAyadbHHMX ~ Jiff  IEHTpIB  Ta
BUKOPHUCTaHHI CHUCTEMHM CTHMYJIOBaHHS MpPUOYTKH 1X
OyIoyTh CKIQJATH W Ta W,. YMOBa TOrO, OO LEHTpaM
OyJIO BHTIHO CHIBIpAIIOBATH B YIPaBJIiHHI TpaBIeM A,
Ma€ BHTJIS:

Pe,(x) =S¢, (%) = wy,
Pe,(x) = S¢,(x) = w,.
Just erpaterii x = x* :
Pe,(x) =41 2 wy,
Pe,(x™) — A, = w,

- peamizamii  cmiBpoOITHMITBA — LIEHTPIB
HeoOximHo mo6 ix mpubyTku Oynu He MEHIIe HIX Yy pasi
IHAMBiqyanpHUX Mdid. Bimpire TOro, HEOOXIAHO TaKOXK
BHKOHAHHA yYMOBH — CyMa BHHAropop rpasis A piBHa
Horo 3arparam A, + A, = C(x*). Muoxuny K niit
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rpaBisi A Ta BEKTOpPIB KOMIICHCAIIM MPH TaKUX YMOBax
Ha3WBAalOTh  MHOXHHOIO  KOMIIDOMICHHX  PIllICHb.
Amnanituuna Gpopma MHOXHHU K Mae BUTIIS;

K={x€X|A1+2,=C(x),Pc,(x) =11 = wy,Pc,(x) — 1,
sz}

OOupaHHs NEBHOI TOYKM MHOXHUHH KOMIIpOMIiCY
O03Hauye Ui IIEHTPIiB MOYATOK CTafil cmiBmpami abo
00’eTHAHHSA, PE3yNIBTAaTOM SKOTO € BHOIp BEKTOpa Iii 1Mo
yHOpaBiiHHIO TpaBueM A Ta 00’€MIB CTUMYJIIOBaHHS.
SIKIo KoMIpoMicHa MHOXHHA MOpoXkHST K = (), BUHHUKAE
CHUTYyallisl KOHKYPEeHIii LeHTpiB. Burpasatu B rpi Oyze Toi
LEHTp, SIKUW Ji€ OutbIl eeKTUBHO — Oinbllie IUIaTUTh
rpaBiio A. AHTaroHi3M Ipu B Takiii CHUTYyalii miaKpecioe
BIZICYTHICTh piBHOBaru cucremMu 3a Hemom. YvacHuku
cucteMd U TOYHYTH 3HAaXOIWTH CTaH pIBHOBArm.
OTpuMaeMo aHAJITHYHI YMOBH CIIIBIIPaIli IEHTPIB, SIKi K
NOKa3aHO BHIIE € e(QCKTUBHUM CTAHOM piBHOBAaru
CHCTEMH.

BBememo  BenmM4MHY
pUOYTKY LIEHTPIB:

Wy = ;’é?(’g(Pcl(x) + P, (x) — Scl(x))/

MakCHMyMy  CyMapHOTO

OCKIJIBKH
A+ 2,=C(x),
Pe,(x) =412 wy,
Pe,(x) =1, 2 w,,
TO MaeMo, M0 CHUTyallis o0’€JHAaHHSA ICHTPIB

MOJKJIMBA TUTBKH IIPH YMOBI, II0 MHOXXHHA KOMIPOMICY
HE TIOPOXKHSL.

YmoBa K # () MOXIuBa TUIBKM TOMAI, KOJIH Cyma
IHIUBIlyalbHUX BHIpalliB LEHTPIB @; Ta W, BiA
CTpaTeriii TOBEiHKH MTOOAHHII He OiNIbIIe, Hi’K CYMapHUH
npuOyTOK X IpU YMOBI 00’ €THAHHSL:

Ki@ ®w1+0)2$(1)£.

IHmumu cioBamu: 00’ €THAHHS a00 3JIUTTS IIEHTPIB B
€MHUI [IEHTP B YNIPaBIiHHI rpaBueM A eeKTHBHIIIE HiXK
YIpPAaBJIiHHS 1HIUBITyanbHe — Lijle Olblle HiXK cyma Horo

CKJIaZIOBUX - «1+1>2». Crocrepiraerscs
CHUHEPIeTUYHHUH e]eKT.
OcranHe  Moxe  OyTH  IHTEpIPETOBaHO  SK

MiATBEPIKCHHS JIONUTBHOCTI 3JHUTTSA [IBOX IIEHTPIB 3a
YMOBI BTpaTH iX €(pEKTHBHOCTI yNpaBIliHHI TrpaBmeM A
KOXKHUM IIEHTPOM OKPEMO.

OoroBopenHst pe3yJibTaTiB. PosrmsiayTO
KOHTHUHYaJIbHY CHUCTEMY AK MeTarpy. I'pa
IHTepIpeTyeThCA  AK  i€papXidyHa JBOpiBHEBa  Tpa.

VY4YacHUKM CHUCTEMHM € TpaBISIMH, SIKIi MalOTh BIIACHUH
HaOip cTpareriii noBeaiHky. LleHTpyn yrpaBiiHHS rpaBHeM
3MIMCHIOIOTH Xia nepmuMu. ['paBenp 3iCHIOE CBil Xin
JIpYI'MM, 33 YMOBH  palliOHAIBHOI TIOBEJIHKH —
MakcuMmizalii 3HadeHHs UUIboBOI (yHkil. [loBeminka
YYacHHUKIB TPH BIJINOBifae KOHIENIIl piBHOBaru 3a
Hemowm, sika hopmye 061acTh KOMIIPOMICHHUX PillI€Hb.

Hanpsimkamu HEePCIEKTHBHOTO MO/AJBLIOTO
JOCITIJKEHHS CIIiT BBAXATHU!

- pO3poOKy TEOPETUKO-ITPOBUX Mozenei
OaraTopiBHEBMX CHCTEM Ta CHCTeMH 3 OaraTbma
LEHTPaMH.

- po3poOKa ONTHMi3aliiHIX CXeM, AKi 3a0e3MeTyI0Th
MEXaHI3M BHKIIIOUCHHS [ESKAX I[EHTPIB 3 YIpaBIiHHS
TpaBIleM, HANpHUKIA], Ha IIJICTaBi TOro, IO BOHH HE
3a0e3neuyroTh KpUTEpii piBHOBAru B CUCTEMI.

BucHoBku. Y crarTi 0yno po3poOIEHO TEOPETHKO-
irpOBY MOJIENIb CUCTEMH 3 JIBOMA LIEHTPaMH KOMIETEHIIT
IO YIIPaBJIiHHIO IEBHUM 00’ €KTOM.

VYV mepeBaxHiif OLTBIIOCTI BHUMAAKIB B YIIPaBIiHHI
CKJIQIHUMH  KOHTHHYaJIbHUMH CHCTEMaMH, LEHTPHU
KOMIETEHTHOCTI TPUIMAIOTh pPIMIeHHS 1 TIABKH TiCIA
I[OTO JIOBOJATH HOTO €(heKTHBHICTh. BaskiuBe nmpakTHaHe
Ta TEOPETWYHE 3HAYCHHSA Ma€ OOIPYHTYBAaHHS TaKOTO
pimreHHs Ha 6a31 BUKOPUCTAHHS CyYaCHUX MaTeMaTHIHHIX
METOJIiB B TEOpIii iepapXi4HUX irop.

Ha neil yac 3aiuIIaroTbCsl akTyalbHUMM HAIPSIMKU
¢dbopMytoBaHHS ~ Ta  JOCHIKEHHS  MaTeMaTH4YHHUX
MOJIeJIel, THUIIOBUX MEXaHIi3MiB Ta MpOLEAyp NPUHHATTS
pilleHb MO e(pEeKTUBHOMY YIPABIIHHIO LIEHTPAMHU CBOIiX
00’€KTIB BILIUBY.
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€.I1. TOMO30B, B. I. MAL]

MATEMATHUYHI MOAEJII OIIHKHW PU3UKIB IT BI3BHECIB

Cyd4acHuii CBIT € CBITOM MaiDke HElepepBHHUX Di3HOMAHITHHX KaTacTpod. 3araibHe MOHSATTS PU3HKIB TICHO IIOB’S3aHO 3 TaKMMH KaTacTpodamu
MIPUPOHOTO, TEXHOTEHHOTO, iH(popMaliifHOTo Ta (iHAHCOBOrO XapakTepy. BH3HaueHHs PH3UKIB CHIBHO Bifpi3HA€ThCA y (axiBIiB pi3HUX ramyseil.
ToMmy akTyanbHUM € GOPMyBaHHs 3arajbHUX IMiIXO/IB 0 OMHCAHHS BKa3aHHX SIBHIL B 3arajbHUX TEPMiHaX, TAKUX MiAXOIB, sSKi MOTJIM OM MPHBECTH
110 ToOYIOBM MaTeMaTHYHUX MOJEINe aHalli3y Ta YIPaBIiHHS PH3UKAMH, CIPOMOXKHUX IIPAIIOBATH B PEeXKUMI pealbHOro Jacy. B3arani kaxyun, came
¢onzoBi Ta (hiHAHCOBI PUHKU MHTTEBO pearyloTh Ha Pi3HOMAHITHI 3MiHM HaBKOJMIIHBEOTO CEPEMOBHUINA CTAHAAPTHHM YMHOM. TakoO CTaHIapTHOIO
peaxiiiero € pi3ka 3MiHa KypciB (iHAHCOBHX aKkTHBIB Ta 0OBamM (OHIOBHX pHHKIB. B poGoTi Oyio mpoaHanizoBaHO KIACHYHI MiJXOAM OO0
BU3HAUCHHS Ta MaTEMAaTHYHOTO MOJEIIOBAHHS SIKICHOTO 1 KiJIbKICHOTO aHali3y SIK PH3MKIB KOHKPETHOI KOMIIaHii, Tak i (JOHAOBOTO PHHKY B LIJIOMY.
Takok Ha/JlaHO OTJISJ iICHYIOUMX Ha ChOTOJICHHS MOJIEJel BU3HAYCHHS 1 0OUMCIICHHS PH3HKIB (POHIOBHX PHUHKIB. ['imoTe3u, sKi Jie)aTh B OCHOBI IIUX
Mojeliel, TICHO MOB’s3aHi 3 MMOBIPHICHHMH MiIXOAaMH. PHHKHM BBa)XKarOThCsl CTAL[IOHAPHUMH, a MOJeNi JiHIHHMMH Ta KBaapaTuuHumu. OnHaK,
3aBSKH CKJIAJHOTO YCTPOIO CyYacHOTO BiKe IT00aTbHOTO CBITOBOTO (hOHAOBOIO PHHKY, Il MOJEINI B)Ke HE INpPAlIOI0Th. binbIi-MeHII anexBaTHI
IIPOTHO3H 3a3BHYail HOTPeOyIOTh BEIUKOI KiJIBKOCTI CIIOCTEpPEkKEHb, IOraHO MPAIIoI0Th B 0Kouli OidypKariiif 1 He MaloTh KOMII IOTEpHOI peani3alii, ska
Maja 6 3Mory poOHTH MPOTHO3H y PEXKUMI peaibHoro yacy. HaitOinpi mBuaKo 3MiHIOOTECS puHkH [T-6i3HeciB. B po6oTi 3po6ieHo mepiinii Kpok y
100y J0B1 «CHHTETUYHOD» MO/l AUHAMIYHOTO OOUHCIIeHHS 1 ynpaBiiHHa pu3ukamu IT-6i3HeciB.

Kurouosi cioBa: p-oxudHi Mojeni, QOHIOBI pHHKH, aHATI3 1 yIPaBIiHHS pH3UKaMH (OHOBHX PUHKIB, MOZIEII Y BUTTISAAI PIBHAHB y JPOOOBUX
MOXIAHKX, TUHAMIYHE yrpaBiHHs pu3ukamu [T-6i3HeciB.

Y. P. GOMOZQV, V. I. MATS

MATHEMATICAL MODELS OF IT BUSINESS RISKS ASSESSMENT

The modern world is a world of almost continuous various disasters. The general concept of risks is closely related to such disasters of a natural, man-
made, informational and financial nature. The definition of risks differs greatly among specialists in different industries. Therefore, the formation of
general approaches to the description of the indicated phenomena in general terms is relevant. Such general approaches that could lead to the
construction of mathematical models of risk analysis and management capable of working in real time. Generally speaking, it is stock and financial
markets that instantly react to various environmental changes in a standard way. Such a standard reaction is a sharp change in the rates of financial
assets and the collapse of stock markets. Therefore, the authors consider it expedient to start the work with the analysis of the risks of companies and
stock markets. The paper analyzed classical approaches to the definition and mathematical modeling of qualitative and quantitative analysis of both the
risks of a specific company and the stock market as a whole. An overview of currently existing models for determining and calculating the risks of
stock markets is also provided. The hypotheses underlying these models are closely related to probabilistic approaches. Markets are assumed to be
stationary and models are assumed to be linear and quadratic. However, due to the complex structure of the current global stock market, these models
no longer work. More or less adequate forecasts usually require a large number of observations, work poorly around bifurcations, and do not have a
computer implementation that would be able to make forecasts in real time. IT-business markets are changing the fastest, so it was very important to
start analyzing the risks of such markets. The work takes the first step in building a "synthetic" model of dynamic calculation and risk management of
IT-businesses.

Keywords: p-adic models, stock markets, analysis and risk management of stock markets, models in the form of equations in fractional
derivatives, dynamic risk management of IT-businesses.

Beryn. 3a ocTanHili yac MOKHA TTOOAYHUTH JITABUHHE
3pOCTaHHA PI3HOMaHITHMX Karactpod (iHAHCOBOTO
xapakrtepy (nuBuch, Hanpukian, [1]). Punku IT-0i3HeciB
— HaWOULTBII CcydYacHI 1 JWHAMIYHI, MamTh BHCOKY
BOJIATHIIBHICTE. KpiM TOTO, BXKE aKTHBHO (YHKIIOHYIOTH
¢inancoBi punku [T rpomreii. ToMy aBTOpH BBaXKalOTh
aKTyaJIbHOIO TeMY JJaHO{ CTaTTi.

IloBeninka ¢QinancoBux 1 (OHOOBHX PHHKIB €
(aKTUYHO pEaKIi€l0 Yy PEeXHMi peaTbHOTO dYacy Ha
PI3HOMaHITHI IPOTHO3HI Ta peajbHi Noii. 3a3Ha4uMo, 1110
Uil (piHAHCOBHMX PHHKIB TMOHSATTS AWHAMIYHOTO DPU3UKY
BKJIFOYA€ MOXMJIMBICTh SIK BTpaT, TaK 1 J0JaTKOBOTO
mpubOyTKy. 3apa3 icHye Oaratro Mojened KilbKicHOL
OIliHKKM ()IHAHCOBUX pPHU3WKIB. TOMy HaM 3JAETHCS
JOIUJTLHUM TIOJUBUTHUCS HA KIACHUYHI 1 CydacHi MoJei
KiJIbKICHOI OLIHKM PH3MKIB (piHAaHCOBHX Ta (POHIOBHX
PHHKIB 3 TOYKHM 30pYy MHiJIXOAIB /O MaTreMaTH4HOTo
armaparty, 3a JOIIOMOTIOI0 SIKOro 1o0yJoBaHa Ta YW iHIIA
MoJieNb. 30KpeMa, B OCHOBI ITOOYJOBH BCiX IMX MoJeler
JISKHUTH TiII0Te3a MO0 MOBEIIHKH "THIIOBOTO iHBecTopa'.
SIKIo Taka MoOJIENb € 3arajibHO BiJIOMOIO, MM HE OylemMo
JaBaTH TIOCWJIAHHS HA JIITEpaTypy Mpo KOHKPETHI MOJei

KIJIbKICHOT OI[IHKH PU3UKIB, SIKi 1 0OCI BUKOPUCTOBYIOTHCS
B NIPaKTUIl (HiHAHCOBUX aHANITHKIB.
B pobGoti Mu Oynemo onmparucs Ha 11€0JOTilo,

MIXOMA Ta METOHNi OKOHOQI3MKM — HayKHW, IO
3aCTOCOBYE  METONOJOTIF0  (i3MKH O aHAlzy
€KOHOMIUYHUX  JaHWX. B  cydJacHOMy  pO3yMiHHI

exoHo(i3nka Y 11e noeHaHHs TOCATHEHb y NPUPOAHUINX
Ta TEXHIYHUX HAyKaX, MaTeMaThlli, I1HPpOpMamiiHIX
TEXHOJIOTISIX, aHaNi3y BEJNUKHX JAHWX I0J0 BUBYCHHS
CKJIQJIHUX CHUCTEM PI3HOT NPUPOIH, SIKI MpPOSIBISIOTH
yHiBepCcallbHi BJIaCTHBOCTI.

Cam 3mict TepmiHy  "pm3umk"  TpaauIiifHO
pO3yMi€Thbes pi3HUMH (GaXiBIFIMH HEOJHO3HAYHO. Kpim
TOTO, y PI3HHX Taly3sX BHUKOPHUCTOBYIOTH Pi3HOMAaHITHI
AKICHI Ta KUTBKICHI OIIIHKH PU3HUKIB.

3 TOYKH 30py 3aCTOCYBaHHS MaTeMaTHYHUX MOJEICH
B TEOpii NIPUHHSTTS PillICHb!

- KONIM € KOPEKTHa MOXIIMBICTh 3aCTOCYBAaHHS
Mojened Ta MeTomiB  Teopii HMOBipHOCTEH Ta
MaTeMaTUYHOI CTATHUCTHKH JJIsl BU3HAYSHHS! ONTHMAaIbHUX
pilleHb — KaXXyThb, 110 PIIICHHS NMPUHAMAETHCA B yMOBax
pH3HKY;

© €. I1. T'omo308, B. I. Mar, 2024
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- KOJM € KOPEKTHa MOYKJIUBICTh 3aCTOCYBaHHA

MojAeNel Ta  METOHIB  PI3HOMAHITHHX  KPHUTEPIiB
ONTUMAIBHOCTI Ta Teopii irop U1 BH3HAYCHHS
ONTUMAIPHUX  pillleHb - KaXyTh, IO  PIMICHHS

MpUHMAETECS B YMOBAaxX HEBU3HAUCHOCTI (TOOTO KOIH
MTOBHICTIO BiJICYTHS iH(OpMalis Mpo WMOBIpHICTE CTaHIB
CcepeoBuIla);

- KOJM € KOPEKTHa MOJIJIMBICTh 3aCTOCYBAaHHSI
Mojeneld Ta MeToAiB Teopii po3MuTHX MHOXHUH (fuzzy
sets) JuIsl BUSHAYEHHS ONTUMAJIBHUX PIllleHb - KaXyTh, 1110
pilICHHS TPUHMAETHCS B yMOBaX HEUiTKOCTI.

OpmHak B3araii Wi aHaNi30M PHU3UKIB 3BHYANHO
PO3YMIIOTh BCi SIKiCHI Ta KiJIBKICHI METOAW BH3HAYCHHS
Bpa3NMBOCTEH Ta 3arpo3 B YMOBaxX HEJETEPMiHOBAHOCTI Ta
MOJKJIMBICTB 3aCTOCYBAaHHS ITOTIEPEIHIX 3aX0iB OE3MEeKH.

KopoTkmii ommc ki1acM4HHX goci icHyro4Yux
nigxoaiB i Mopgeneil ouiHku pusukiB Ha (OHAOBHX
punkax. [l{ono pusukis, MoB’s3aHuX 3 QyHKIIOHYBaHHIM
¢oHmoBUX  pUHKIB,  (IHAHCOBI  aHANITHKH  JOCI
BUKOPHCTOBYIOTHCS TaKi KJIaCH4YHI Mojeni 00YMCIICHHS B
paMKax KiJbKiCHHX OLIIHOK PH3HKIB:

VY 3ajayax OILIHKM IHIUBIXyanbHUX Oi3HECIB 3
MTOTOYHOIO BapTICTIO aKTHUBIB, IO MMOBLIFHO 3MIHIOETHCS,
CKJAJMCSl TEBHI METOAM aHami3y, pO3PaxyHKy Ta
VOpaBIiHHA pH3WKaMd. Bci 1 meromm 0a3yroThCs Ha
pi3HHX Tmpomenypax KiIacudikamii pu3nMKiB Ta iX
eKCIIEPTHOMY TPOTHO3YBaHHI, IO IPU3BOIATH IO
Mozenell KyMyISTHBHOI MOOYAOBH iHIWBiIyalli3oBaHOI
JUISl 1i€] KOMIaHil CTaBKH JMCKOHTY SIK JIIHIHHOT (YyHKIIT
PH3UKIB.

3apa3 y CIIA B neHciiiHuX i cTpaxoBUX (OHIAX B
SIKOCTI YHIBepcaJbHOI MIpH PHU3MKY BHKOPHUCTOBYETBCS
6imein  HOBa VaR-meromonorist  (VaR-Value-at-Rick),
3arpornoHoBaHa y cepeanHi 1990-x pokis.

3p0o3yMiNo, M0 KIACUYHI JiHIHHI MOJIENI Ta MOJIENI i
MeTonu  Teopii  iMOBipHOCTEHf Ta  MaTeMaTW4HOI
CTaTHCTHKH BXE HE € B CydacHOMY CBITI y Oaratpox
BUIAJKax aJeKBaTHAM MaTeMaTHYHHM arapaTtoM. CJIMHO,
10 Ma€ CEHC 3 KJIACHYHUX MiIXOMIB — L€ BHIUICHHS TaK
3BaHMX CHCTEMATHYHHX 1 HECHCTEMaTHYHHUX PHU3HKIB.
CucrteMaTuuHi pU3UKK — 1€ PU3MKH PHHKY B LIJIOMY,
HECHUCTEMATHUYHI PU3UKH — 1€ PU3UKU KOHKPETHOT (ipMHU.

@®pakraneHa Mozens puHky (FMH) crBoproBanacs
sk anpTepHatuBa EMH. Lls rimore3a Hamae ocobIMBOTO
3HAUeHHs BIUIMBY iHGOpMalil Ta IHBECTULIHHUM
TOpPH30HTaM y TOBeIiHII iHBecTopiB. Ilepembadaetbes,
1110 JIIOJI HE BU3HAIOTh TPEHIIIB 1 HE pearyroTh Ha HHUX /10
THX Tip, TMOKHA IIi TPEHAH H00pe HE BCTAHOBIATHCS 1
IHBECTOPH TPHUHAMAIOTh T€ pIlIEHHS, SIK€ O0O0YMOBJIEHO
HAKOMUYEHOI0, aje J0 IIbOTO IrHOPOBaHO iH(POPMAIIi€I0

Bzarami BigoMi Mojem KiJIbKiCHOT OIIiIHKA PH3HKIB
moB’si3aHi  a00 3  KOHKPETHOI MOJEIUTIO  OIIHKH
iHBecTHIIil, abo mpoleaypaMu ONTHUMI3allii KOHKPETHHX
Mozenel mopTdersHOro aHamizy.

Kopotkmii onuc cyyacHMX HiAXoaiB [0 OWIHKH
pu3uKiB Ha (OHTOBHX PHHKAX. SIK BiJOMO, 3aBXKIU
ICHyBaJIM IpOOJIEMH B IIPOTHO3YBaHHI OidypKamiii KypciB
LiHHUX nanepiB (IoBXkWHA (QIETIB 1 TPEHIiB, TOYOK

TepesioMy TPEHIIIB,
PUHKY).

MaremaTiyHi MOJENi MPOTHO3YBAaHHA TaK 3BaHOTO
3arajibHOTO «O0Bally pUHKY» HOCHimpkeHo B [2]. 3 Teopil
IMHAMIYHHX CHCTEM BHIUIMBAE, IO MepekKa CydacHHX
(OHIOBHX PUHKIB, IO (PYHKIIOHY€E B PEKHAMI PEaTbHOTO
Yyacy, NOBMHHA BKJIIOYaTH B cebe oOmacti xaocy. I
CrpaBJi, 3a OCTaHHI JBaAIITh POKIB Yy pi3HHX KpaiHax
MIPOKOTHIIACS Lia cepis (piHAHCOBHX KaTacTpod «HOBOTO
THITy», Hanpukiaa, kpax Oipxi FTX y 2022 pomi Ta ii
Hachinku (Hanpukiag, [3])

Jns  ommcy Takoro poxy SBUI  aJeKBaTHUM
MaTeMaTHYHUM araparoM € MeTOOW Teopil XaoTWJHOI
OUHAMIKH Ta Teopil Oiypkamiid, mo no3BoJsie OyTyBaTH
aJeKBaTHI JWHAMi4HI MoOJemi, sKi MawoTh Oidypkarmii
OUKITIB T4 CTOXaCTHYHI PEKUMHU.

I3 mux Teopiii TakoX BUIUIMBAE, IO Maike OyIb-
SKMH Tpolec 13 BapTICTIO aKTUBIB, WLIO IIBUJAKO
3MIHIOETBCS B PEXHMI peasibHOro vacy, € K-cucremoro i
Mae 00J1acTh Xaocy (110 i CIOCTEePIraeThCsl B TaHWA Yac Ha
MIPaKTHILi, HapuKiIazn, [4]).

Jnst ananizy ¢iHaHCOBUX Ta (POHAOBHX PHHKIB CTAIIN
BUKOPHCTOBYBATH TaKOX METOJH P-OAWYHOIO aHadizy, 00
iHA aKTUBIB 3aBXKIH BHPAXKAIOTHCS pPalliOHATHHUMU
grcaaMu (Hampukian, [5]). Mk iHOIIM, 3a3HaAYMUMO, IIO

«MWIBHUX Oynb0amok», o00BamiB

3apa3 He ICHye TpUHHATHOI p-OAMYHOI  Teopii
HMOBIpHOCTEH.
Jns  oOumMciIeHHS PU3HKIB  BHUKOPHUCTOBYIOTHCS

METOIM CHCTEMHOro aHamizy (Hampukiazm, [6, 7]),
HEYITKMX MHOXHH (Hanpukiasi, [8]) Ta HEHPOHHUX Mepex
(mampuknan, [9])

Y cBotw uepry punku IT-0i3HeciB € CTPYKTYpHO
HecTiikumu. LI HecTiiki PUHKH BKIIOYEHI SIK BY3JIH B
MEpeXy CBITOBOI "HOBOI eKOHOMIKU", 110 (DYHKIIOHYE B
pexuMmi  peampHOTO 4Yacy. [T-Oi3Hecm  JOmaTKOBO
XapaKTepU3YIOThCS HAsSBHICTIO HOBOI KaTEropii pHU3HKiB,
sIKi MOXXHa Ha3BaTH "iH(POpPMAamiiHO-TTOBEIIHKOBHUMH", 1
OCOONMBOIO IIHHICTIO JWHAMIKHA 3POCTaHHS YacTKH
PHHKY, IIIO POCTE.

IMoctanoBka 3amawi. Ha ocHOBI  miaxoziB
€KOHOMI3UKU 3aMPOIIOHYBATH HOBI MaTEeMaTHYHI MOJEINI
JUHAMIYHOTO YIPABJIIHHS aHATI30M PHU3HUKIB, SIK JEIKOT
3arajibHOi OIIHKY HECTAOUIHLHOCTI.

Kopotkuii ananiz MoxauBMX  miaxomiB i
MaTeMaTHYHMX MoJejieil  OUMIHKM PpU3UKIB  Ha
¢onmoBuX puHKax. B3arami gacoBi psaau ToXiTHOCTEH He
€ HOPMAJBbHO PO3NOAUICHUMHU. [l 1IbOro BHUMAIKY BXKe
JABHO € KJIACHKOI0 Tak 3BaHWd R/S anamiz. B pamkax
L[LOTO aHaJi3y MO’KHA BiIPI3HATH Pi3HI THUIH ITOBEIIHKH
YacOBUX PsMiB, B TOMY YHCIi BHABIATH X (paKkTaibHy
cTpykTypy. To0TO, MOXIMBa TMEpeBipka TiMOTe3U
(bpakTanbHOTO PUHKY. SIKIIO BOHA BUKOHAHA, BiAMOBIiIHI
gacoBi (hiHAHCOBI pAOM MAaIOTh TaK 3BaHy «IICEBIO
mnam’siTby.

Mipoto HecHCTeMaTHYHO! KOMIIOHEHTH PHU3UKY Y
FOMY BHIIQJIKy IOPEYHO BBAXKATH BEIMYUHY IMOKa3HUKA
Xepcra H wacoBoro psamy noximHocteil Bij IisUIbHOCTI
(ipMHu, 110 CIIOCTEPIraloThCs.
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Bennuuay mokaszHuka Xepcra B 3aJIEKHOCTI Bif
po3Mipy BHOIPKM n MOXXHAa BH3HAYHUTh 32 KIIACHYHOIO
¢dopmyioro [10]:

(R/S), = Cn )

Je N — po3mip BUOIpKkH, R — po3Max HaKOIMMYEHUX
BIIXWJIEHb CEPEIIHhOr0 KOB3HOIO, S — CTaHAApTHE
BIZIXWJICHHSI BiJl cepenHboro KoB3Horo, C — KOHCTaHTa.
Yacopuil psa, s sikoro mae Micie ¢opmyna (1), mae
Ha3By psangy Xepcra, abo psagy ¢pakrtanbHoli audysii.
Aunroput™ oOuMcieHHs noka3Huka Xepcra H HaBeneHo y
[10]. docure HeckmagHO amganTyBaTH I alrOpUTM 1O
METOLy P-OJMYHOTO aHaNi3y, ale B paMKax pP-OJUIHOTO
MiAXO0My IIe HeMa€e CeHCy, 00 He iCHye BiImoBigHOI Teopil
HMOBIpHOCTEH, ane BHPAKEHHH pP-OAWYHHM HYHCIIOM
MOKa3HUK XepcTa MOXIINBO BUKOPHCTOBYBATH Y BHUIAILy
(pakTaabHOCTI BiIIOBIAHOTO PAAY.

Pusuk koHkperHoro IT-0i3Hecy OOYHCIIOETHCS IO
4acoBOMY DSy Kypey akiiit IT-6i3Hecy; pusuk «obOBaty
IT-puHKY» OGUUCITIOETHCS IO YaCOBOTO Py BIAMOBIIHUX
(hOHIOBUX 1HJCKCIB.

Sxmo nokazuuk Xepcra HE (0,5;1] 1 BiapizHseThes
BiJl OYiKyBaHOTO 3HAYCHHS Ha [1Ba 1 OUIbINE CTaHIAPTHHUX
BiIXWJICHb, IIPOLEC aHTHUIepcucTeHTHHH. ToO0To, mel
MpoIleC TOCHUTh IIBHIKO 3MIHIOETBCA, ane Oe3 oOBaliB
Kypcy. TakuM 9MHOM TOBOAATHCA, SIK NPABWIO, KypCH
aKmifi Tak 3BaHUX «OJMaKUTHHUX (QImOK» y Tepionn
CIIOKOIO.

SAxmo mokasuuk Xepcra HE [0, 0,5) 1 BigpisHAEThCA
BiJl O4iKYBaHOT'O 3HAYCHHS Ha J1Ba 1 OUIbIIE CTAHIAPTHUX
BIZIXMJIEHb, IIPOLIEC Ma€ JOBrOTpUBAIY mam'stb. ToOTO,
LIed MpolleC MEePCUCTEHTHUU. TakuM YMHOM MOBOJSATHCH,
SK TPaBWJIO, KypCH akIiif He TaKWX 3HAHUX Ta BEJIHMKHX
KOMIaHId y Tepiogu CIIOKOI0, a TaKoK KypCcH aKIii
«OmakuTHUX (IMIOK» y Tepiofu KOJMMBaHHSA PUHKY. Taka
MOBEiHKa, SK IIPaBHIIO, MPHTAMaHHA 1 Kypcy akmii
nocuth Benukoro IT-6i3Hecy.

SAxmo mokasuuk Xepcra H = 0,5 1 BigpizHAEThCA BiX
OUiKyBaHOTO 3HAUEHHs MEHIIEe HDXK Ha JBa CTaHJAPTHUX
BIJIXUJICHHS, TPOLIEC BUMAIKOBHM, KIACHYHUNA TEXHIYHUN
aHaJli3 He BapTO 3aCTOCOBYBATH. Taky HOBENIHKY MOXHa
00a4YMTH Ha MOPO3i CHIBHOTO KOJMBaHHS PUHKY.

TakuM 9yrHOM, 3HaYeHHS Toka3HuKy Xepcra H = 0,5
€ O0ipypkamiiHUM B TOMY CEHCIi, IO TPU TEepexolli depes
1€ 3HAUYEHHS 3MIHIOETHCS THI YaCOBOTO PSILy.

OCKITbKM ~ YMCENbHI METOAM  3aBXKIM  MaloTh
MOXUOKY, B OKOJI [FOTO 3HAYCHHA Tpeda IPOBOIHUTH
JOJATKOBI JOCIHIIPKEHHS 33 JOIMIOMOTOK MOAH(DIKOBAHWMX
anroputMis 3 [9].

3 mormsamy Teopii iHbopMamii, MOHATTA PHUIUKY
BU3HAYAIOTHCA MIOBHOTOO Ta JIOCTOBIpHICTIO
BHKOPHCTOBYBaHOI iHpopmanii. TakuM 4UHOM, Y paMKax
L[FOTO MiAXO0MY, IPHPOTHOIO MipPOIO PU3HKY € SHTPOIIs.

Enrtpomnisi lllennona Hg psgy xypciB IT-0i3HeciB
Mo3Ke OyTH 00YHMCIICHA 332 CTAHJAPTHOIO (OPMYJIOKO:

Hg = Y11 p;i log, (1) (2)

ne B ¢opmymi (2) n — po3mip Bubipku, p; — €
HMOBIPHICTP TOSBH BIANOBIIHOTO 3HAYEHHS YaCOBOTO
psiay 3a HOMEpPOM 1i.

Enurponiss  KonmoropoBa-Cinass Hg ~ Bu3Havae
MBUIKICT BTPAaTH IWHAMIYHOIO CHCTEMOIO iH(oOpMaIlii,
TOMy Ui Oiled TopTdernpbHOro iHBECTYBaHHA B
IT-6i3HecH MOIHMBO 11 3aCTOCYBaHHS B SKOCTI 3HAYCHHS
CHCTEMaTHYHOTO pu3uKy (pormoBoro ingekcy NASDAQ.

Jist  OUCKpEeTHHX  TPAeKTOpiii  4acoBUX  psjiB
enrpomniss Konmoroposa — Cinast Moxe OyTH 0OYHCIEHOIO
TaK:

€—>0 n—-oo

H = —lim lim (1/0) ) py i, 0Py, (3)
igin

ne y hopmydi (3) 6epeTbest TOBHE TOKPUTTS BUOIPKH
pO3MIpoM N 4acoBHX psaiB Kypcy akuiii IT-OizHecy y
noptdeni ocepenkamM 3i CTOPOHOK € P i,
HWMOBIpHICTh TOTO, IO B MOMEHT 4acy to wieH psnay
3HAXOJUBCS B OCEpeIi 3 HOMEPOM ip 1 Tak [gaji.

s wineit moprdensHoro iHBectyBaHHs B IT-6i3Heci
TaK0) MOJKJIMBO BHKOPHUCTOBYBATH AMHAMIYHY MOJENb
OLIHKM 3arajJbHOr0 PHU3UKY 32 IOINOMOTOK CHTPOMii
Kommoroposa-Cinast 6e3 po3moAaily Ha CHCTEMaTHYHY i
HECHUCTEMAaTUYHy KOMIIOHEHTH. Y paMKax p-OJHYHOIO
MIXOMy Y pO3paxyHKy 3a ¢popmyioro (3) HeMae ceHcy, 60
HEMae BINMOBITHOI Teopii #MoBipHOCTEH. HaromicTh
MOXKJIMBO BUKOPUCTOBYBATH HOT0 3HAUCHHS, BUPAXKEHE P-
ONMYHMM  YHCJIOM Y  BHNAAKY  (pakTaabHOCTI
BIJITIOBIZHOTO Psy.

MaremaTuuna mogenb. CydacHi (QOHIOBI PHHKH
IT-0i3Hecy BOYEBHIb MalOTh HEMAapKiBCbKY JHHAMIKY.
ToMmy, Ha Ham NOIJSIA, NPH OLHLI PU3UKIB BapTo
00’€THATH HACTYITHI ITiIXO/IH:

1. Mozmenp, mO OOYHCIIOE JUHAMIKY 3HAYCHb
pU3UKy TOPTQENIo, CIiI ONMUCYBAaTH PIBHSIHHAM aHTH
IUQY3iHHOTO TUIY y IPOOOBUX MOXITHUX 3 KOMIUIEKCHUM
gacoM (a00 OUCKPETHHMHU PIBHSHHAMH) i3 P-OJMYHIMHU
3HAYEHHSIMH;

2. Bunaerncs PO3YMHHUM CIiyroun 171es1M,
pO3BHHEHUM Yy BijoMili poGoti [11], BHKOpHCTOBYBaTH
JUIsL TUHAaMIYHOI OLIHKM PU3MKIB mopTdento Moandikauii
BiJIOMHX pPiBHSIHb XaT4yuHCOHA-PaiiTa.

3. leski mapamMeTpu Mojened, sSKi O0OYHCIIOITH
OUHAMIKY 3Ha4eHb pH3UKY KOHKpeTHoro IT-0i3Hecy,
MOJJIMBO 3HAalTH 3a JIOIOMOTOI0 METOMAIB HEWiTKOI
MaTeMaTHKH.

4. [lns o04YuCIieHb PIBHSAHb Yy APOOOBHX IMOXITHHUX
MOJKJIMBE BUKOPUCTAHHS anroputmis podor [12, 13].

5. YucenpHi METOJIH, K1 OynyTh
BUKOPHUCTOBYBATHCSl JUIsi LHUX OOYHUCIECHb, TOTPIOHO
TIePEBIPSITH HA CTAIICTb.

JAunamiuna mojesib OWIHKM PH3UKIB. Y cuiy
3araJlbHUX  Teopili ~ AWMHAMIYHMX  CHCTEM, MOJXKHA
NPUITYyCTUTH  BIJIMB  CaMOi  CTPYKTYpH  Cy4acHOro
rJ100aIbHOTO (POHIOBOTO PUHKY Ha Pe3yJbTaTH TOPriB. Sk
BIZIOMO, I CTPYKTypa MoOXe OyTH mpHOIN3HO
OXapaKTepHU30BaHa fAK TaK 3BaHA IIOB’Si3aHa MeEpeKeBa
Tormooris. MOXITUBO, s ii BHBYCHHA OyJe KOPHUCHO
3aJyd4aTH ~ METOOW  JOCH/DKEHHS  TaKk  3BaHOTrO
«TIPUPOJHOTO IHTENEKTY». 3pO3yMiJio, MO 0e3ray30
OyayBaTu Oyab-sIKi ampiopHi TilTOTE3W MPO TaKUH BILIHB.
[ToTpibHa BenmMKa KUIBKICTh pPEATBHUX CIIOCTEPEKEHb 1,
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MOXKJIMBO, CTBOPEHHS SIKOICh HOBOI T'iJIKH MaTeMaTHKH Ha
ocHOBi, ckaxiMo, KAM-teopii. 3apa3 3a J0MOMOTOIO
anroputMy DebtRank Bm3Ha4aroTh SK HeCTaOLIBHICTH
(iHaHCOBMX OaHKIBCHKMX, TaK 1 CIEKTPHYHHX MEPEX Yy
MIEBHIX MEPEeKEBUX TomoJorisax [12].

OpmHak 3po3yMiJio, MO B paMKax pP-OAHIHOTO
migxoay Tpeba BUKOPHUCTOBYBAaTH MOJIENI, IO JIEKaTh 3a
MEXaMH CYTO TEXHIYHOTrO aHalizy. BukopucToByrO4M
miaxig, — po3BuHeHmit y  pobori  [11],  BapricTh
koHKypeHTHOi crpaterii V(N,t) y waci IT-0izHecy
BU3HAYMMO 3 PIBHSHHS:

DEVN,0) = ~@*)/NDDH (VN0 - T D) @)

Jpo0OoBa moxijHa 3a 4acOM BUHHMKA€E HacaMIIepe/ Bif
HEEKBUINCIIGHTHOCTI 3a3HAUYEHHMX BUILE YaCOBHUX DAIIB i
00YHCITIOETHCSI SIK IHUKATOP ONTUMAILHOT TOBXHHU PSIILy
CKaHyBaHHS.

V ¢dopmyni (4) DZ, — nmpobosa mnoxizHa PimaHa-
a€C Rea -
NOBXKHMHH CKaHyBaHHs psay Kypcy akuii, IMa — para
BUKOHAHHS XEIDK-ONIIOHY, & — MiHIMajbHa LiHA
MPOTO3HULIT BAPTOCTI aKLil Ha MPOJaXX HA MOMEHT KyMIiBJIi
xemk-omuiony, N — BenmuyuHa (OHIOBOTO IHICKCY
NASDAQ, t- uac, 02 — naucmepcis, D¥ — mpobosa
moxigHa Puca, H — moka3Huk Xepcra psimy Kypcy aKiii,
BUPQXCHUU P-OIMYHUM YHCIIOM.

Toni MomudikoBaHa MoOIENb JUIsi BU3HAYCHHS
3arajpHOi (PYHKIIT PU3UKY MOXKE BUTJISIIATH TaK:

JJIS1 CUCTEMaTUYHOI KOMIOHEHTH Rs:

JliyBims, IHIMKATOp ONTHMAJIbHOT

V=HWN)V(O[1- f(V(t +0)Q(=0) — aR(6),V(6))d6] (5)

VY tdopmyii (5) ¢ € R, @ > 0 — mapamerp, T — HOMep
MOYATKy CIOCTEPEXXEeHb 3a JAHUMH (DOHIOBOTO iHICKCY
NASDAQ, ¢yuxuis Q(t) = [t/a? (t)]exp (—t/a(T), T=
HK(N) — entpomiss KonmoropoBa — CuHas AMHAMIK{

nepiony 1wmkiy  QormoBoro ingekcy NASDAQ,
MMO3HAYCHHH TEePIIOr0 JiTeporo N.
Jast HECHCTEMaTH4HO] KOMITOHEHTH Rns

MO (DiKOBAHUM JIOTICTUYHUM PIBHSIHHSIM:!
Dg)Rns = bHy (N)Rns(0)[1 — o(N)Rys(6)/V(N, )] (6)

Y ¢opmyni (6) b € R,b >0 — mapametp (sxkuit
BU3HAUYAETHCS METOJAMH EKCIEPTHUX OI[IHOK Ta/abo
METOJaMH TEXHIYHOI'0 aHallizy abo MeTOoJaMH HEYiTKOI
maremaruku). 0 (N) — cTaHiapTHe BiAXHUICHHS.

3aragpHa (QYHKLIS pPHU3MKY TOAI Ma€ BHIJIAI:
R(t)=R(t)s+R(t)ns.

s momens Mmae nBi Toukm Oidypkamii: mnepmra
BINIOBiJa€ M'AKiii BTpaTi CTIHKOCTI piBHOBarm 3
YTBOPEHHSIM aBTOKOJIMBaHb, JIpyra BIANOBiZae M SIKid
BTpaTi CTiKOCTI HUKIy Ta HEpeXoAy B CTOXaCTUYHUI
peXUM Ta JTO3BOJISIE pealli30ByBaTH CTpaTerii aHami3y Ta
YOpaBIiHHA pHU3UKAMH B PEXHMI pPEaJbHOTO dacy.
Po3paxyHKH 3a IUMH MOJIEJISIMH MOXJIMBO ITPOBOAMTH 32
anropuTMaMu Hanpukiazn, [13].

Cromparounch Ha Moaudikamito piBHIHE 3 [11],
JUCKPETHA P-OJMYHA MOJIENb 3araabHoi GyHKIIIT pu3uky R
Moske OyTr 00OpaHOI0 TAKUM YHHOM:

R(i +1) = bHx(DRD[1 = a (DR /V ()] Q)

Y ¢opmyni (7) b € R,b >0 — mnapamerp (gxuit
BH3HAYAETHCSI METOJAMH EKCIEePTHHX OIIHOK Ta/abo
METOJaMH TEXHIYHOI'0 aHallizy abo METOJaMM HEYiTKOi
Marematuku), o(i) — ctaHgapTHe BiOXWICHHS Ha MIAry i,
BUpakeHEe p-oandHUM yucinoM, Hk(i) — eHTpomis
KonmmoropoBa — CuHasg JuHaMiKM Tepiogy IUKIY
¢donnoBoro ingekcy NASDAQ, Ha mary i, BUpakeHa
P-OANYHHIM YHCIIOM,

Ilpn mepexoxi 3HaueHHs mapameTpa b dgepes
KPUTHYHI, ONHUCYyBaHI Momeiuio Oipypkamii THITy eexTy
OciireHbaymMma MOXYTh JaTH TPOTHO3  MOBEIIHKH
r100aNbHOTO PUHKY ONHM3BKHM /IO PEaTbHOTO B YMOBax
CBiTOBOI (piHAHCOBOT KPH3H.

Ieit npomec MOXIHMBO Oyae MOCHIDKYBaTH 3a
JIOTIOMOT'OF0 KOMIT FOTEPHOT'O MOJICITIOBAHHSI.

PesyabTaTn  podoTm. 3anponoHoBaHO  [BI
MaTeMaTHUYHI MOJENI YHCEIbHOI OI[HKH pHU3UKIB 3
BUKOPHCTaHHSIM pP-OIUYHOTO aHai3y Ha (DOHJOBOMY
pusaky IT-6i3Hecy, nuHamiuHa y OpoOOBHX IMOXITHHUX Ta
JIICKPETHA.

BucHoBOK. 3anporoHOBaHi OIIHKK HE ITOB’S3aHi 3
KOHKPETHOI0 MOJCIUTIO IMOpT(eNnbHOi onTuMi3alii i Tomy
MOXYTh OYTH BHKOPHCTaHi JUIsl TIOKPAIEHHSI Pe3yJIbTaTy
pa3oM 31 CTaHAAPTHOIO MOAEILIIO IJIsl JAHOTO BUITAJKY.

HeoOximui mapamerpu MaTeMaTHYHUX MOAENEH
OLIHKK pHU3MKIB BU3HAYAIOTBCS 33 JIAHUMHU PI3HUX
(IHAHCOBUX PHUHKIB, a TaKOX 3a JOIOMOTOK METOZIB
HEYITKOT MaTeMaTHKH.

OTpuMaHi  pIBHSHHS  MUISITAIOTh  ITOAATBIITUM
TEOPETUYHUM JOCIIDKCHHSAM METOJaMH MAaTEeMaTHYHOI
Teopii katacTpod.

Jaii cmin onpasy MepeiTH 10 AUCKPETHUX PiBHIHB

Ta [JOCHIAWUTA Ha CTIAKICTh YHCEIBbHI METOOM iX
BHpIIICHHS.
[ToOynoBani Mozeni TOTPeOYIOTh KOMIT'IOTEPHOT

peanizamii, 30aTHOI NpAlIOBaTH B PEXUMI PEAILHOTO
qacy.

Hapmani  3amponoHOBaHy  MoOZEIb  JHHAMIYHOTO
YIPABIIHHS PU3UKAMHU I[IJIKOM MOJKJIMBO MOKPALIUTH 3a
pPaXxyHOK pPO3pPOOKH KOPEKTHHX METOIIB  MimOOpy
(akTopiB, 10 HAWOIIBII BIUTMBAIOTH HA MMPOTHO3, & TAKOXK
KoMOiHytoun i1 3 IHOIMMH METOAaMH HPOTHO3yBaHHS
KyPCiB 1 TOUOK IEpeJIOMy TPEHIY.

Tako 1151 OIIHKH PU3HKIB MOXJIMBO BUKOPHUCTAHHS
CTPYKTYp HEHPOHHMX MEpexX JUId  3acCTOCYBaHHS
HewiTkoro Metoay I'pymoBoro YpaxyBaHHS ApryMeHTIiB
(mampuxnan, [14]).

Mu ramaemMo TakoXk, WO Uil PO3IMIUPEHHS LBOTO
CIIMCKY MoOJieJiel Ta MEeTOJIB Yy HalluX HACTYIHUX
pobotax Tpeba Oyme TIPOBOJAUTH EKCIICPUMEHTH 3
MaTeMaTUYHOTO MOJICIIOBAHHS 3 BUKOPUCTAHHIM METO/IIB
MIepKOJIsINii, KINITHHHUX aBTOMATiB Ta HEHPOHHUX MEPEK.
Mu OyzeMo BHKOPHCTOBYBATH B IIMX €KCIHEpHUMEHTaxX
TUTBKH BiKPUTI 0231 JaHUX 3 GOHIOBHX OipiK.
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