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Today, in Ukraine and in the world, despite the rapid development of science and technology, there is a problem of developing
as well as improving and adapting information, organizational and technical systems capable of preventing forest fires. The object
of the study is the process of identification and formation the parameters of safety-oriented management of technical systems of
forest fire prevention.

Purpose. To develop new approaches to the safety-oriented project management of technical systems of forest fire prevention,
and their modeling, based on the principles of system analysis.

Methodology. Using the general scientific principles and fundamental provisions of the project management methodology,
including system analysis, modeling tools, proactive and reactive management mechanisms, we form a triad of creating the con-
cept of designing a portfolio of technical systems for environmental protection against forest fires.

Findings. A conceptual triad of model-scheme of formation of the portfolio of projects of technical systems for protection of
environment from forest fires is presented. A cybernetic model of the “black box™ for decision making management during the
implementation of the project of the technical system of forest fire prevention is adapted; the impact of factors that may occur
under the influence of turbulent internal and external environment on the project is described. A safety-oriented model of project
management of the technical system of forest fire prevention is developed, which is characterized by the presence of sub-phases of
the life cycle, which are critical places of the project, have their own time frame of operation and resource consumption.

Originality. The model of safety-oriented project management of the technical system of forest fire prevention is developed and
subphases in the basic phases of the project life cycle are identified. The developed models are adapted for use in different countries
because they are formed in accordance with international standards for project, programs and portfolio of projects management
P2M, PmBok, PRINCE2, AGILE, KANBAN.

Practical value. It is possible to use the obtained results in the practical activities of project, operational and management teams

of authorities, emergency services and managers in the formation of national projects to prevent forest fires.
Keywords: technical system, project management, safety-oriented management, forest fire, information system

Introduction. Today in Ukraine and the world, despite the
rapid development of science and technology and advanced
technologies an urgent issue remains the development of new
as well as improvement and adaptation of existing informa-
tion, organizational and technical systems capable of prevent-
ing forest fires.

This is confirmed by statistical data on the growth of their
number, scale and negative consequences, in particular the
main factors of their occurrence are anthropogenic and man-
made human impact, which accounts for 94 % of all fires in
ecosystems, and a derivative factor — global climate change:
high temperatures, overheating, which can lead to spontane-
ous combustion of peatlands, prolonged absence of rain,
strong and gusty winds that accelerate the spread of fire, thun-
derstorms, and so on. In addition to large scales, forest fires are
characterized by a significant number of deaths and the specif-
ics of firefighting operations, depending on the geographical
location, landscape, staff readiness, external factors (radiation
background in Ukraine) (Table 1).

Today in different countries of the world different scien-
tific and practical approaches, technical systems as to moni-

© Zachko O.B., Chalyy D.O., Kobylkin D.S., 2020

toring of the environment condition are used. Some countries
at the state level implement projects for satellite monitoring,
sounding and video recording of fires at the initial stages of
their occurrence in their territories and border areas with high
risk, initiate and implement projects of civilian monitoring in-
stitutions.

The countries of the European Union also use the capa-
bilities of the European Civil Protection Mechanism. In
Ukraine, despite the existing implementation of state and pub-
lic monitoring projects, civil protection system reform, there is
no comprehensive project approach to management projects,
programs and portfolio of projects of implementation of the
technical systems for forest fire prevention, in particular in the
context of safety-oriented management of such projects. As a
result, it causes large-scale losses to the ecosystems of coun-
tries and their economies, the death of people.

Thus, the study on planning, implementation and project
management of technical systems capable of preventing forest
fires remains relevant today, which is achieved by conducting
theoretical and methodological research and using the funda-
mental provisions of project management methodology, in
particular: system analysis method, modeling tools, proactive
management mechanism and others.
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Table 1
Large-scale forest fires by the number of fatalities

Date Country Scale Nu.m per of
victims
10. 1871 United States of 500 thousand | 1500 people
America hectares
08.1997—03.1998 | Indonesia 2 million 240 people
hectares
07— 08. 2007 Greece 270 thousand | 84 people
hectares
02—-03.2009 Australia 450 thousand | 173 people
hectares
10.12.2010 Israel 5 thousand 44 people
hectares
07.2018 Greece 271 thousand | 102 people
hectares
04-05. 2020 Ukraine 47 thousand | —
(Chornobyl hectares
Exclusion Zone)

Literature review. The study on the processes of imple-
mentation of scientific and practical approaches in the process
of formation and management of technical systems and pro-
cesses of forest fire prevention in Ukraine and the world is a
comprehensive study.

Therefore, for a qualitative analysis of existing scientific
works by Ukrainian and foreign scientists, we have divided the
works into two segments:

1) study on forest fires, their prevention, evaluation and
response to them;

2) research on processes of formation, realization of orga-
nizational and technical systems in the process of management
of projects, programs and portfolios of projects with applica-
tion of information technologies.

The first segment includes research by scientists Parks S. A.,
Holsinger L.M., Miller C., Nelson C.R., Baggett L.S.,
Bird B.J., Silva S.S., Fearnside P. M., Graga P. M., Calvifio-
Cancela M., Chas-Amil M. L., Garcia-Martinez E. D.

In particular, the theory of functioning of the mechanism
of self-regulation of forest fires is described and an assessment
of the ability of forest fires to create barriers has been devel-
oped [1]. An assessment of the longevity of the regulatory ef-
fect of the probability of recurrence of forest fires has been
developed [2].

Quantitative assessment of forest fire variants in the condi-
tions of forecasted climate change and features of formation of
the structural network of forest fire response system are pre-
sented [3]. Factors are described that stimulate forest fires and
their impact on the economy, long-term solutions to the need
to shift the focus from firefighting to prevention are presented,
and a number of fire prevention policies are proposed [4].

In [5] the processes of dynamics change and the reasons of
their occurrence are investigated. The processes of forest fire
development and their changes under the influence of various
factors and the influence of topography on the occurrence of
forest fires are described [6].

A quantitative analysis of the impact of forest fires on eco-
systems has been carried out [7]. A study on technical means
and methods for fighting forest fires is conducted and their
features are described [8].

The second segment includes research by scientists Coro-
na P., Ascoli D., Barbati A., Bovio G., Akay A.E., Karag [.R.,
Kahraman 1., Bushuyev S. D., Bushuev D. A., Bushuyeva N.S.,
Kozyr B.Yu., Verenych O., Chernov S.K., Kononenko I.,
Aghaee A., Lutsenko S., Hnatushenka V.V., Hnatushen-
ka Vik. V., Mozgovyi D. K., Vasiliev V. V., Rach V., Rak Yu.P.,
Rossoshanska O., Medvedieva O., Yevdokymova A., Sakella-

riou S., Tampekis S., Samara F., Sfougaris A., Christopou-
lou O., Vasiliev M. 1., Movchan I.0O., Koval O.M.; it gave re-
sults in the field of project-oriented approach, management and
development of complex organizational and technical systems.

The integrated processes of forest fire prevention and ap-
plication of GIS technologies in the process of determining
the location and number of rescue units for their elimination
have been studied [9]. Features of the integrated process of
forest fire management, risk assessment and means of forest
fire prevention are presented [10]. The process of development
of satellite image processing technology is described, which
provides increase in reliability and efficiency of forest area de-
termination according to the data of multispectral low and
medium spatial resolution satellite imagery [11].

Features of application of information technologies for de-
veloping the competences of project management on the basis
of world tendencies are described [12].

The organizational maturity of projects is investigated, in
particular the success of realization of programs and portfolio
of projects [13]. The process of algorithmization of simplifica-
tion the solutions for discrete problems of optimization of the
projects is described [14]. The application of the method for
synthesis of project management methodology with fuzzy in-
put data is investigated [15].

The process of system modeling of development of the in-
novative project-oriented enterprises is described [16]. A re-
view of the application of the decision support system in the
process of forest fire prevention is performed [17]. The pro-
cesses of optimization of projects of fire extinguishing systems
in timber warehouses and features of mixing their ecological
risk are studied [18].

Models of safety management in development of projects
related to complex organizational and technical systems are
described [19]. The critical parameters of discrete-event mod-
eling of the products of infrastructure projects at the planning
stage are studied [20].

However, the works of the above scientists, on the one
hand, do not describe the concept of forming forest fire pre-
vention projects using the tools of technical means and sys-
tems. On the other hand, there is no project-oriented approach
to the project formation process, where the main purpose of
research was the process of prevention and elimination of for-
est fires, rather than the implementation of anti-crisis set of
technical measures to prevent their occurrence, which requires
the use of safety-oriented project management methodology,
programs and portfolio of projects, in particular at the plan-
ning stage.

Object of the study. The process of identification and for-
mation of parameters of safety-oriented management of tech-
nical systems for forest fire prevention.

Subject of the study. Management models of technical sys-
tems for forest fire prevention.

Purpose. Carrying out the research and development of
models of managing the technical systems of prevention of the
occurrence of forest fires. To achieve these goals we formed
the following tasks: based on general scientific principles and
fundamental provisions of project management methodology,
including system analysis, modeling tools, mechanisms of
proactive and reactive management to conceptualize the triad
of project portfolio of technical systems for environmental
protection against forest fires, to conduct system structuring,
to describe the process of management decisions in the imple-
mentation of the technical system project and to develop a
model of safety-oriented project management of the technical
system of forest fire prevention, to explore the process of inter-
action of project elements, its life cycle.

Methods. The technical process of managing natural
emergencies, which include forest fires, in modern conditions
is characterized by the presence of many factors that affect the
success of the project, among which the human factor is not
always decisive.
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In particular, the complexity and scale of the fire, uncer-
tainty in the process of involving project teams in managing
the emergency response process, the dynamics and nature of
their behavior, which complicates the process of managing a
project, program or portfolio of technical system projects at
different stages.

Thus, taking into account the above and on the basis of a
systematic approach, we formed a conceptual triad of model-
scheme of forming a portfolio of projects of technical systems
for environmental protection against forest fires (Fig. 1).

The model scheme is formed of three interconnected
blocks of the system, where the first block is a hierarchically
structured set of basic elements of the natural environment of
the technical system project (ecosystem, forest, flora, fauna,
which in turn takes into account all subelements, including
water bodies, atmosphere, soils, and others).

The second block is a block of project and technical man-
agement, which is filled with the basic elements of project
management methodology, programs and portfolio of projects.

The third block describes the projected level of develop-
ment of forest fires according to their scale and operational
teams to respond and manage them. The formation of the
project portfolio is carried out on the basis of possible mani-
festations of forest fires in different conceptually dependent
planes.

The concept of management of the technical systems of
environmental protection against forest fires provides consid-
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Applied Local

level
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Fauna surveillance systems

Object protection
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Fig. 1. Conceptual triad of model-scheme of formation of the
portfolio of projects of technical systems for protection of en-
vironment from forest fires

eration in the project portfolio of a set of the following cases of
technical systems:

- a project of technical system of forest fire prevention;

- a project of technical system of operative reaction to for-
est fire;

- a project of technical system of fire extinguishing;

- a project of technical system of forest fund restoration
(Fig. 2).

The formalized structural model of the technical system of
forest fire prevention can be represented in the form of a tuple

St =(Sp; So; Se; Se), (1)

where St is technical systems of environmental protection
against forest fires; Sp — project of forest fire prevention; So —
project of operative reaction to forest fire; Se — project of fire
extinguishing; Sr — project of forest fund restoration.

Development of projects is possible by the Ministry of En-
ergy and Environmental Protection, the Ministry of Internal
Affairs, the USSCP.

The financial resources of projects can be both funds from
the state and regional budgets, and grants, if necessary, credit
loans. The priority of project implementation and their scale
directly depends on the level of safety of each of the regions.
The level of safety of the region is determined by the method
of total ranks, with the calculation of safety indices, based on
the processing of regional parameters, the presence of forests
and fire statistics in them, climatic conditions, terrain, re-
moteness from settlements, availability of special equipment,
population within the territory of the region, the presence of
critical infrastructure, and others.

Each project is developed on the basis of a single mono-
template of the project — a structured project plan, but for
each region it will take into account its regional characteristics.
First of all, the projects will be implemented in regions of in-
creased danger of possible forest fires. Given the significant
resource costs, their implementation in Ukraine, they all need
to be implemented in a complex to ensure the safety of the
country. It is not possible to implement only forest fire preven-
tion, suppression and response projects and not to implement
forest restoration projects.

Organizational and technical system of project management

Project Project of . Project of
. Project of fire | N
of forest fire operative :{> o forest fund
. ) extinguishing V )
prevention reaction to fire restoration
s
Project Project .
— o — . = Ground units Personnel
monitoring prevention
NG
Geo- . _>|—,
. . Arrangement . . Machinery
— information =  Air units . SBS
R of obstacles and equipment u
observation -
—>| Fire trucks
Zoning of -
Observation & Self. CMU _>| Fire Tanks
= . > forest governing
points K > .
territory bodies TES & ES ‘ Helicopters
> aerial L= of equipment
vehicles and personnel H UAV ‘

Fig. 2. Structural model of the technical system of forest fires prevention:

SES — State Emergency Service of Ukraine; MIA — Ministry of Internal Affairs; IPMA — International Project Management Association; NP —
national police; TES& ES — commission of technogenic and ecological safety and emergency situations; NG — National Guard; RSA — regional
state administrations; LSA — local state administrations;, SBG — State Border Guard Service; USSCP — unified state system of civil protection;
GIASES — government information and analytical system on emergency situations; UAV — unmanned aerial vehicles
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Due to global trends, even the most developed countries
are not always able to cope with monitoring and responding to
forest fires, so they are forced to involve additional forces and
resources, so forest restoration projects are an important ele-
ment of the structural capacity of the forest fire prevention
system.

Unlike the existing legal documents, which describe the
general algorithms of action in emergencies and firefighting
measures, the block of the forest fire prevention project pro-
vides for the implementation of a clearly structured set of mea-
sures for monitoring and prevention of fires, taking into ac-
count the regions of implementation, being planned and im-
plemented basing on project-oriented approach and safety-
oriented management.

Developers and managers of project units are regional
project teams, which include representatives of relevant struc-
tures and managers who plan and implement the whole set of
projects, taking into account existing algorithms and regula-
tions and standards.

Given the multifactorial and constant change in dynamics
and multi-vector development of forest fires, non-standard
conditions of technical system functioning are formed in
which operational teams do not cope with operative manage-
ment decisions, which in turn requires application of project
approach and safety-oriented management to prevention pro-
cess at the project planning stage of technical system.

Formally, this process can be represented in the form of a
cybernetic model of the “black box” (Fig. 3).

Fig. 3: Fi — a project completion phase (commissioning of
the technical system); Fp — a planning phase of the technical
system project; Fr — a phase of practical implementation of the
technical system project; Fs — a phase of initiation of the proj-
ect of technical system; Pp — a transitional subphase between
the phases of planning and practical implementation of the
technical system project; Pr — a transitional subphase between
the phases of practical implementation and the phase of proj-
ect completion (commissioning of the technical system); Ps —
a transitional subphase between the phases of initiation and
planning of the technical system project; Xi — a set of planned
factors affecting the design of the technical system; Xij — a fac-
tor of modification of factors influencing the project due to the
application of safety-oriented approach to project manage-
ment of the technical system; Xj — a set of non-staff factors
that affect the quality of the technical system project.

The presented model reflects a set of parameters that affect
the process of forming a project of a technical system for pre-
venting forest fires in conditions of uncertainty, where:

- {Yi} is a set of factors that are taken into account when
planning the project of the technical system of forest fire pre-

T

Xij

Project of technical N
system of forest fire
prevention

Fig. 3. Cybernetic model of the “black box” when making man-
agement decisions for the implementation of the project of
the technical system for forest fire prevention

(Vi) ={YiLYin,....Yin+1}, ati=Ln; &)

- {Yj} is a set of non-staff factors influencing the project of
the technical system of forest fire prevention

()= (Y1, Yo, Yin+ 1}, atj=Ln. 3)

Accordingly, the set of management decisions { Y} lies at
the intersection of these sets and provides consideration of all

possible alternatives (Yi7,Yij,...,Yij, atij= G)
{Ry={Yi} n {Yj} =
={Yil, Yin, ..., Yin+ 1} n{Yj1, Yjn, ..., jin+ 1} = (4)
={Yijl, Yin, ..., Yijn + 1}.

One of the important features of the project of a technical
system of this type is the life cycle. According to the interna-
tional standardization for project management, programs and
portfolios of projects P2M, PmBok, PRINCE2, AGILE,
KANBAN, the life cycle is formed of 4 phases: project initia-
tion phases, planning phases, project implementation phases,
project completion phases.

P=(Fs; Fp; Fr; Fi). 5)

In this type of technical system project in the basic phases,
transitional subphases are formed, bottlenecks of the project,
which receive the greatest risk of load and impact of various
planned and unplanned factors that directly affect the success
of the project as a whole.

Pse [Fs; Fp}
P=1{Ppe[ Fp;Fr]. (6)
Pre[ FriFi]

These subphases are transitions between blocks of phases
from one to another. They have their own time frame, depend-
ing on the mono-templates adapted for each region, according
to their parameters, under the direct influence of the turbulent
internal and external environment of the project (variable pa-
rameters of the mono-template, reactivity and proactivity fac-
tors), project participants, regulatory framework and opera-
tional management decisions, resource costs.

Based on a comprehensive study on forest fire prevention
processes in Ukraine and the world, the use of elements of sys-
tem analysis and tools of safety-oriented project management,
programs and project portfolios of technical systems, we
formed a model of safety-oriented project management of
technical systems for forest fire prevention (Fig. 4).

The developed model combines the existing unit of USS-
CP, which in accordance with the state strategy and using the
tools of information and technical management system, forms,
in accordance with the mission of the program of protection of
critical infrastructure and environment, a portfolio of program
projects where the basic project is a developed and proposed
technical system of forest fire prevention.

Ss

U ni ni+l (7r17i7+71) —>
Tp=>Mp= Pp |ni ni+l (ni+1)—>x |=St, )
f ni ni+l (ni+l)—>ow

Cp o

where 7Tp is project management tools (information, techni-
cal, organizational systems); St — technical project manage-
ment system for environmental protection against forest
fires; Cp — USSCP; Ss — developed and adopted state strat-
egy; Mp — the mission of the program to protect critical in-
frastructure and the environment; Pp — program project
portfolios; ni — projects included in the program of projects
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Fig. 4. Model of safety-oriented project management of the
technical system for forest fire prevention

for the protection of critical infrastructure and the environ-
ment.

Operational and managerial project decisions consist of
three control units:

- the first block is monitoring of the current state of the
project, analysis of the received data and control of execution
of decisions;

- the second block includes resources involved in the im-
plementation of the project of the technical system, the forma-
tion and understanding of the desired value of the project
product, which form its result;

- the third management unit consists of the use of elements
of crisis management, the risk of identification, prevention
and management, and the use of elements of proactive man-
agement, characterized by clear planning of operational man-
agement, otherwise reactive management is determined by
unforeseen external circumstances.

Is

U Mi Ai Ci

St <Om<| Ri Si Vi |

N Cmi Pri Rmi ()
Ms

where St is a technical project management system for envi-
ronmental protection from forest fires; /s — use of internation-
al standardization for management of projects, programs and
portfolio of projects (P2M; PmBok; PRINCE; AGILE;
KANBAN); Ms — project management entities; Om — opera-
tional and managerial project decisions; Mi — project moni-
toring; Ai — project analysis; Ci — project control; Ri — project
resources; Si — the result of obtaining the project product;
Vi — the value of the project; Cmi — crisis project manage-
ment; Pri — proactive project management; Rmi — roject risk
management.

The combination of all blocks of the model in combination
with the use of professional software and mono-templates al-

lows forming and implementing regional projects of technical
systems for forest fire prevention.

Approbation of the model was carried out during the prep-
aration of proposals for the formation of scientific and techni-
cal policy on issues within the competence of the SES of
Ukraine, coordination of research and implementation of best
practices, scientific achievements, latest technologies, other
fire products in the Department of Emergency Prevention of
the State Emergency Service of Ukraine during consideration
of the draft state and local programs developed to improve the
protection of facilities and territories in case of emergencies, as
evidenced by the receipt of the relevant act of implementation.

Results. Theoretical studies on the project management
process, programs and portfolio of projects of technical sys-
tems for forest fire prevention with the use of international
standards, systems analysis, modeling tools, mechanisms of
proactive and reactive management allowed forming a con-
ceptual triad of model-scheme of formation of the portfolio of
projects of technical systems for protection of the environment
from forest fires, adapting a cybernetic model of the “black
box” for decision making management during the implemen-
tation of the project of the technical system of forest fire pre-
vention, describing the impact of factors on the project that
may occur under the influence of turbulent internal and exter-
nal environment and taking into account project planning,
forming a safety-oriented model of project management of the
technical system of forest fire prevention, which is character-
ized by the presence of sub-phases of the life cycle of the proj-
ect of the technical system, which are critical places of the
project, have their own time frame of operation and resource
consumption.

The results of the study are of practical and scientific value
for the implementation and management of technical systems
for forest fire prevention, which are intensified due to climate
change, drought, human impact and cause great damage to
the environment and people. The models developed during
the study are adapted for use in different countries because
they are formed in accordance with international standards for
management project, programs and portfolio of projects P2M,
PRINCE2, PMBok, AGILE, KANBAN.

Conclusions. The topical problem of planning, imple-
menting and managing the project of technical systems of pre-
venting forest fires using the instrumental tools of safety-ori-
ented management is solved.

Originality is to develop a model of safety-oriented project
management of the technical system of forest fire prevention
and identify subphases in the basic phases of the project life
cycle, to adapt the cybernetic model of the “black box” for
management decision making during the implementation of
technical system project of forest fire prevention, forming its
structural and conceptual models.

Practical value of the obtained results is the possibility of
using the obtained results in the practical activities of project,
operational and management teams of authorities, emergency
services and managers in the formation of national projects to
prevent forest fires.

Prospects for further research are the need to adapt the de-
veloped basic model of safety-oriented management of the
technical system of forest fire prevention to the characteristics
of different regions, study of time parameters of subphase
blocks of the project life cycle and optimization the forces and
resources of the project. Development of a methodology for
forming a comprehensive program of safety-oriented projects
of technical systems, project content management and assess-
ment of the safety level of forest fires on critical infrastructure,
safety-oriented systems and possible consequences, creating a
methodology for calculating such assessment.
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Mopei ynpapJiiHHSI TeXHIYHUMH CHCTEMaMH
3ano0iranHss BUHUKHEHHS JiCOBHX MOXKeX

0. b. 3auko, JI. O. Yanui, /I. C. Kobuaxin

JIbBiBCbKUIA AepKaBHUM yHiBEpCUTET O€3MeKU KUTTEMiSIb-
HocTi, M. JIBBiB, YKpaiHa, e-mail: dmytrokobylkin@gmail.com

Ha croromHi B YKpaiHi Ta CBiTi, MONIPU IBUIKUI pO3BU-
TOK HayKM W TeXHiKM, iCHye mpobjemMa po3poOKU HOBHUX,
YIOCKOHAJIEHHSI Ta afartailii iHhopMaliiitHUX, opraHizaiiii-
HUX i TEXHIYHUX CUCTEM, 3JaTHUX 3aMO0irTM BUHUKHEHHIO
JicoBux moxex. O0’€KToOM IOCTIIKEeHHS 00paHO IIpoLeC
ineHTHdikauii Ta popmMyBaHHSI mapaMeTpiB OE3MEKO-Opi€EH-
TOBAHOTO YIPaBJIiHHS TEXHIYHUMU CUCTEeMaMM 3aro0iraHHs
BUHUKHEHHSI JTiICOBUX TTOXEX.

Merta. Po3po6ka HOBUX MiIXOAiB 10 0€3MEKO-0piEHTOBA-
HOTO YIpPaBJIiHHS MPOEeKTaMUM TEXHIYHUX CUCTEM 3arodiraH-
HsSI BUHWKHEHHS JIICOBMX TIOXEX, Ta iX MONETIOBAHHS Ha
OCHOBI TPUHLIMITIB CUCTEMHOTI'O aHaJTi3y.

Metoauka. BUKopuCTOBYIOUM 3aralbHOHAYKOBi MPUH-
LMY Ta PYHIaMEHTalbHi MOJO0XEHHSI METOM0JIOTIT yrpaB-
JIIHHS TIpOoeKTaMM, 30KpeMmMa CUCTeMHUM aHaji3, iHCTpy-
MEHTaJbHi 3aCO0M MOJAEIIOBaHHS, MEXaHi3MU MPOAKTUB-
HOTO ¥ pEeakTUBHOTO YMpaBIiHHS, c(opmoBaHa Tpiama
KOHIIEIILii CTBOPEHHS MOPTdEIO MPOEKTiB TEXHIYHOT CUC-
TEMU 3aXVCTy HaBKOJUWIIHBOTO CEPEIOBUIIA Bif JTiCOBUX
TOXEX.

Pe3ynabraTn. IlpeacraBineHa KOHUENTyalbHa Tpiaga Mo-
neab-cxeMu (opMyBaHHS MOPTHEI0 MPOEKTIB TEXHIYHUX
CHCTEM 3aXMCTy HABKOJMIIHBOTO CEPEeNOBUINA Bill JTiCOBUX
MoXexX. AlanToBaHa KiOepHETUYHA MOAEJb TUIY «4OPHUI
SIIUK» JUTIST TPUIAHSTTS YIIPaBIiHChKUX PillleHb ITPY BITPOBa-
JDKEHHI TIPOEKTY TeXHIYHOI CUCTEeMM 3aro0iraHHs BUHMK-
HEHHS JIiCOBUX TIOXKEX, OMMCAHO BIUIMB Ha MPOEKT (hakTo-
piB, 110 MOXYTh BUHUKHYTH TIPY BIUIMBI BHYTPIIITHHOTO Ta
30BHIlIHBOTO cepenonuila. ChopMoBaHa 0e311eKO-0pPiEHTO-
BaHa MOJEJIb YIIPaBIiHHS MPOEKTOM TEXHIYHOI CUCTEMMU 3a-
MoOiraHHsI BAHUKHEHHSI JIICOBUX TTOXKEX, 110 BiIpi3HIETHCS
HasIBHICTIO Tifda3 XUTTEBOTO LIUKIY TPOEKTY, sIKi € oro
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KPUTUYHUMU MiCISIMU, MAIOTh BJIACHI YacOBi paMKU (DyHK-
LIOHYBaHHS i1 pecypco3aTpar.

Haykosa HoBu3Ha. [Tosisirae y po3po01ii Mojei 6e3neko-
OpIEHTOBAHOTO YIPaBJiHHS MPOEKTOM TEXHIYHOI CUCTEMU
3aro0iraHHsI BAHUKHEHHS JIICOBUX TTOXEX Ta ineHTUdikaii
nindas y 6a3oBux azax KUTTEBOTO IIUKIY MpoeKTy. Po3po-
OJIeHi MoJieNi € alanTOBaHUMU 10 BUKOPUCTAHHS Y Pi3HUX
KpaiHaxX, OCKiJIbKM BOHU C(OpPMOBaHi y BiIMOBIZHOCTI 110
MIXKHApOJHUX CTaHAAPTIB i3 yMpaBJliHHS MPOEKTAMU, MPO-
rpamamu Ta noprdensmu rnpoektis P2M, PmBok, PRINCE?2,
AGILE, KANBAN.

IIpakTyna 3naummicTb. [lossirae y MOXJIMBOCTI BUKO-
PUCTaHHS pe3y/IbTaTiB y MPAKTUYHII AisITTbHOCTI MPOEKTHUX,
onepauiiHuX i ynpaBJiHCbKUX KOMaHJ OpraHiB Blaau, eKC-
TPEHUX CJIy>k0 i MeHeIKepiB rpu (POPMYBaHHI HALlIOHATIBHUX
MPOEKTiB 3ar00iraHHsI BAHUKHEHHS JiCOBUM ITOXKEXKaM.

KunrouoBi ciioBa: mexuiuna cucmema, ynpaeninusa npoexma-
MU, 6e3neKo-opicHmosane YnpasainHs, Aicosi nojcedici, iHgop-
Mauitina cucmema

Monean YrupaBja€eHUA TEXHUYCCKUMH
CuCTeMaMi npeaoTrspamicHuss BOSHUKHOBCHUA
JICCHBIX II02KApOB

0. b. 3auko, JI. A. Yanwu, /I. C. Kobviakun

JIbBOBCKMIT rocymapCTBEHHBI YHUBEPCUTET 0€30MacHOCTU
XKM3HenesiTebHocTU, T.  JIbBOB, VYkpauHa, e-mail:

dmytrokobylkin@gmail.com

Ha ceronns B YkpauHe v Mupe, HECMOTPsI Ha ObICTpoe
pa3BUTHE HAyKU U TEXHUKM, CYIIECTBYET Mpobiema paspa-
OOTKHM HOBBIX, COBEPIIICHCTBOBAHUS U amarTaiuy nHpopma-
LIMOHHBIX, OPTAaHU3ALMOHHBIX U TEXHUYECKUX CUCTEM, CITO-
COOHBIX TPEIOTBPAaTUTh BOSHUKHOBEHUE JIECHBIX ITOXKAPOB.
OOBEKTOM HCClIeA0BaHMs U30paH Mpolecc UASHTU(GUKALIUN
1 GOpMUPOBAHUS TIapaMeTpOB 0e30TaCHO-OPUEHTUPOBAH-
HOTO YITpaBJIeHNUS TEXHUYECKUMU CUCTEMaMU MpeaoTBpale-
HUS BO3SHUKHOBEHUS JIECHBIX TTOXKAPOB.

Ilean. PazpaboTka HOBBIX MOAXOA0B K O€30MacHO-OpHUEH-
TUPOBAHHOMY YITPABJICHUIO TTPOEKTAMM TEXHUUECKUX CUCTEM
MpeI0TBPAIEHNUST BO3HUKHOBEHUSI JIECHBIX ITOXKAPOB U X MO-
JIeTMPOBaHKE HAa OCHOBE MIPUHIIUIIOB CUCTEMHOTO aHAIN3a.

Meronuka. Mcrnonb3ysi oOlLIeHayYHbIe MPUHLMIIBI U
(yHIaMeHTaJIbHBIC TTOJOKCHUS METOIOJOTUU YITPABICHMS
MPOEKTaMM, B YACTHOCTH, CUCTEMHBII aHaJIN3, UHCTPYMEH-
TaJbHBIE CPENCTBA MOACTUPOBAHUS, MEXaHU3MbI IIPOAKTHB-
HOTO M PEakTUBHOIO YIMpaBlieHUs], chopMUpOBaHA TpuUana
KOHLICIIUKA CO3AaHUs TMOPTQES TPOCKTOB TEXHUYECKOM
CHCTEMBI 3allIUThI OKPYKAIOIIIEH CPe/ibl OT JIECHBIX TTOXKAPOB.

Pesyabratel. [lpencraBieHa KOHLENTyallbHas Tpuana
MoJieJIb-CXeMbl (hOPMUPOBAHUS TTOPTGhENS MPOSKTOB TEXHM -
YECKUX CUCTEM 3aIIUTHI OKPYXKAOIIEH CpeIbl OT JIECHBIX TT0-
XKapoB. ApnanTtupoBaHa KuOepHeTMYecKas MOAe]b TUIla
«4EPHBIN SIIUK» JUIS TIPUHSTUST YIIPABJICHYCCKUX PEIICHUI
MPpY BHEAPEHUHU MTPOEKTa TEXHUYECKOI CUCTEMBI ITPeIOTBpa-
LIEHWST BOBHUKHOBEHMSI JIECHBIX MOXAPOB, OMMCAHO BIIUS-
HME Ha MPOEKT (haKTOPOB, KOTOPhIE MOTYT BO3HUKHYTh MpHU
BO3IIECTBUYM BHYTPEHHE 1 BHelTHel cpeabl. ChopMupoBa-
Ha 0e30MacHOCTb-OPUEHTUPOBAHHAS MOJENb YMpPaBIECHUS
MMPOEKTOM TEXHWYECKON CHCTeMbl IPEeIOTBpAIlleHUs BO3-
HUKHOBEHMUS JIECHBIX TMOXapOB, OTJIMYAIOIIASICS HaTUYUeM
rmoada3 XU3HEHHOTO IIMKJIa TPOEKTa, KOTOPHIC SIBIISIOTCS
€ro KpUTUYECKUMU MECTaMU, UMEIOT COOCTBEHHBIE BpEMEH-
HbIC paMKW (PYHKIIMOHUPOBAHUS U pecypco3arpar.

Hayunaa HoBu3Ha. 3akiioyaeTcsl B pa3paboTKe Mojeau
0e30ITacHO-OPUEHTUPOBAHHOTO YIIPABICHUS ITPOEKTOM TEX-
HUYECKOI CUCTeMbl MPeJ0TBpallleHUsI BOSHUKHOBEHMS JieC-
HBIX TTOXXapOB U MIeHTU(hUKAINN Toadas B 0a30BbIX (pazax
JKM3HEHHOTO 1IMKJIa IpoekTa. Pa3paboTaHHbIe MOeIU aaar-
TUPOBaHbI K HCIOJb30BAHUIO B PA3IMYHBIX CTpaHax, IO-
CKOJIBKY OHM C(POPMHMPOBAaHBI B COOTBETCTBUM C MEXKIyHa-
POIHBIMHU CTaHAAPTAMU IO YIIPABJICHUIO MPOCKTAMM, IPO-
rpaMmamMu W 1noptdensiMu  npoektoB P2M, PmBok,
PRINCE2, AGILE, KANBAN.

IIpakTHyeckass 3HAYMMOCTb. 3aKJTIOYAECTCS B BO3MOXHO-
CTU UCITOJIb30BaHMS PE3y/IbTaTOB B IMTPAKTUUECKOM esITETb-
HOCTU MPOEKTHBIX, OMEPALlMOHHBIX W YIIPABJIECHYECKUX KO-
MaH]l OpPraHOB BJIACTU, DKCTPEHHBIX CIYKO M MEHEIKEepPOB
npu (GOpMUPOBAHNH HALMOHAJBHBIX ITPOEKTOB IMPEIOTBpa-
IIEHUST BOSHUKHOBEHMS JIECHBIX ITOKAapOB.

KinioueBbie ciioBa: mexnuueckas cucmema, ynpaeneHue
npoekmamu, 0e30NACHO-OPUEHMUPOBAHHOE YNpaéaeHue, Aec-
Hble noJCapbvl, UHPOPMAUUOHHAS CUCeMA
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