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N. AVANESOVA, O. MARCHENKO, T. KOLODYAZHNA

MODERN TRENDS IN PERSONNEL SAFETY OF ENTERPRISES

The subject of the article is the study of modern trends in personnel safety of the enterprise. The purpose of the work is to study
trends and approaches to ensuring personnel safety of the enterprise in modern economic conditions. The article solves the following
tasks: research of economic essence of the concept of personnel safety of the enterprise; construction of the mechanism of ensuring
personnel safety of the enterprise. The following methods are used: methods of induction and deduction — in the study of the concept
of "personnel safety of the enterprise"”, observation and generalization — to build a mechanism for ensuring personnel safety of the
enterprise, the method of scientific generalization — for the formulation of conclusions. The following scientific results were obtained:
it was determined that the personnel safety of the enterprise is a concept more than its identification with the state of protection of the
enterprise from risks and threats from its personnel. It is concluded that the safety of personnel safety of the enterprise is directed on
preservation and development of its human resources, the strategy of economic security of a business entity to ensure the efficiency of
all areas of its business activities in the context of risks and threats to different levels of environmental functioning. Developed a
mechanism to ensure the personnel safety of an enterprise, which is the process of preserving, strengthening and development of its
human resources, which is implemented in the stages of employment safety employees and safety in the sphere of the layoffs of
personnel service of the business entity and its safety service with the aim of identifying bottlenecks and threats, and the leveling and
elimination of problems through the transmission of information to executives for further development of measures to increase loyalty
and cohesion of the team. Conclusion: the implementation of the mechanism for ensuring personnel safety of the enterprise will allow

performing tasks to ensure its stable operation and sustainable development.
Keywords: personnel safety of the enterprise; personnel potential; personnel; mechanism of ensuring personnel safety of the

enterprise.

Introduction

The functioning and development of Ukrainian
enterprises is in permanent accumulation of the
globalization process through the integration of our
economy to the world economy. Now globalization is an
integral part of life of every modern state in the world, and
will continue to gain momentum. That is why each
country will need to look for opportunities to take
advantage of and resolve problems originating from
globalization impact on all spheres of life. For Ukraine,
whose economy is still suffering enough from the
economic crisis of the past years and is in a state of post-
crisis  recession, globalization is rather negative
phenomenon. The large dependence of our country from
external factors of development, especially from exports,
makes the national economy very vulnerable to global
economic shocks. Industrialized countries are manifested
the effects of globalization as a positive effect through
their obtaining of additional conditions for the
development of the economy using the possibility of
lowering production costs and ensure its sustainability.
Ukraine through its northeast observed a significant rate
of slowdown of economic development. It causes need of
search of ways to counteract the economy of our state for
her negative consequences of globalization.

The functioning of business entities as an open
system in a rigid market environment in terms of market
relations is characterized by instability and constant
dynamics. In such circumstances, the relationship between
the competitiveness of the enterprise and its economic
security is interdependent: on the one hand, a high level of
competitiveness of the enterprise is the basis of a high
level of its economic security, and on the other — the
stability of the functioning and competitiveness of the
enterprise depends on the successful organization of the
economic security system. In turn, to ensure the economic

security of the enterprise, it is important to ensure the
safety of each type of its activity and each functional
component (finance, production, marketing, management,
personnel).

Since any results of the entity's activity are provided
by its personnel, we believe that the issues of personnel
safety of enterprises in the current economic conditions
are of particular relevance.

Analysis of the problem and existing methods

The processes of ensuring the personnel safety of the
enterprise for our country are a rather new area of
theoretical science. Although some steps are being taken
in the practice of operating a business in this direction, all
of them have little or no scientific basis and are rather
applied at random, based on the experience of their
management. Among the theoretical achievements of
scientists in this field, in our opinion, we should mention
the studies of M. Petrov, I. Chumarin, N. Shvets,
L. Tomanevich, 1I. Vorobyov and A. Kuznetsov,
O. Kirichenko, I. Shvets, A. Kilibanova, L. Kalinichenko.
However, it should be noted that these works are more
focused on the essential definition of the conceptual and
categorical apparatus of the theory of personnel safety, its
components and the separation of threats to personnel
safety internal and external. Therefore, the theoretical
science remains insufficiently elaborated on the
tendencies and approaches of ensuring the personnel
safety of the enterprise in the conditions of global and
national competitive environment, as well as the internal
environment of functioning.

The purpose of this article is to study trends and
approaches to ensuring the personnel safety of the
enterprise in the current economic conditions.

© N. Avanesova, O. Marchenko, T. Kolodyazhna, 2019
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Solving of the problem

In the face of constant threats of the external
environment, modern businesses are increasingly faced
with the challenges of ensuring their effectiveness. This is
due to the fact that occurs in the external environment
events and trends of its development do not always have a
positive impact on the functioning of economic entities.
Individual changes in the external environment brought
about by the dangers and threats of enterprise activity and,
sometimes, act as the catalysts for the aggravation of his
condition. So, the logical reaction to negative changes in
the external environment for the enterprise is the desire to
protect their activities and their positions in competitive
markets. And, therefore, we are talking about ensuring
economic security of business entities.

At the present stage of development of economic
science in the context of the growing tendencies of
globalization of the world economy, the problem of
ensuring economic security is becoming increasingly
important. In this case, the study of the essence of
economic security is conducted in accordance with the
scientific picture of the world, which means a special form
of theoretical knowledge that represents the subject of
research of science of a certain stage of its historical
development, through which the specific knowledge that
will be obtained and various fields of scientific search is
integrated and systematized. To date, five scientific
pictures of the world have been distinguished, within
which scientific views on the problem of ensuring
economic security have been developed: scholastic,
mechanistic, statistical, systemic, diatropic (fig. 1).

| Scientific picture | | Historical period — Stereotypes / values — Provision mechanism — Threats
of the world
- L The division of labor and the even distribution of income;
. Antique Everything is interpreted through . X L
— Scholastic — — . . — protection against threats related to the evil will of — Natural
8thc. B.C. - 476 years the prism of code or genetic text . ;
supernatural forces; protection of property
Middle Ages Everything in the world is like a Protection is based on the mechanism of saving and
L Mechanical 476 - 15th c. mechanism, an automaton whose preserving the soul; public upside that the state must uphold Spiritual and leal
Renaissance details have their place and and protect the human right to personal and public security; P &
15the. -17thc. perform their functions inviolability of private property
Protection is based on enshrining the rights of liberty and
property in the declaration and constitution; equilibrium
L Statistical Age of Enlightenment The world is characterized by an between the influence of power and the degree of human T -
17thc. -1918 imbalance / balance, invariants will; economic liberalism; the balance between population
growth and food resources needed for subsistence;
protectionism
Everything in the world is an Managing economic security depends on having strong
- organized set of interconnected power; destruction of system equilibrium is punished by an -
New time N . . . External organizational
— System — 1918 - 197 —1 systemelements thatensure ——— external environment; a successful solution to the security
918 - 1975 , ; . ; X and management
unity and ensure the survival of problem is to develop more different ways of regulating than
an object as an organism a variety of threats
The world is characterized by Harmonization of the consolidation of society with public
increased transdisciplinary administration; orderliness of interaction of individual
= Diatropic — 1975 - present — synthesis of knowledge, — agents on the basis of economic compromises; the —1 Behavioral, motivational
multidimensionality, dynamic emergence and development of ordered structures in a
development chaotic environment; synergistic effects

Fig. 1. Evolution of economic security of the enterprise in view of the scientific picture of the world

The personnel safety of the enterprise is one of the
functional components of its economic security. At the
same time, personnel and intellectual resources are the
objects of personnel safety in the economic security
system of the enterprise. Enterprise personnel are a set of
accounting staff, and intellectual resources are a set of
scientific, professional and general knowledge of
employees, their experience, skills and skills, which are
aimed at creating products of intellectual activity and
serve as the basis for the formation of intellectual
potential. The subjects of personnel safety in the economic
security system are the person, individual subdivision or

personnel of the enterprise as a whole (it is customary to
refer to internal entities) and control bodies, sectoral
agencies or safety structures (being external entities). And
this is where the peculiarity of personnel safety is
manifested: both the object of its safety and the subject
are, in the end, a person.

It is well known that a person is a special specific
resource of the enterprise because of its uniqueness,
protection from coercion to perform certain
uncharacteristic actions for it, dependence in the
performance of official duties from the psycho-emotional
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state. Human resources are significantly different from
other types of resources:

- a person cannot serve as a means to achieve the
goals of organizations. It has its price and makes its own
demands on its environment;

- a person has the will, owns the initiative, different
abilities and, thus, is not only a passive object of control,
but also develops its own line of behavior;

-a person does not belong to the enterprise
completely. Only its workforce is available to the
organization for a fee.

That is why each individual employee of the
enterprise in a certain situation at any time can be a source
of threat to the economic security of the enterprise.
Therefore, personnel safety, aimed at legal and
information support of the personnel management process,
creating a healthy moral and psychological climate in the
team, becomes the main link in achieving the strategic
goals of ensuring the economic security of the enterprise.

The process of ensuring personnel safety of the
enterprise reflects the totality of relations arising from the
business entity about the identification, prevention and
elimination of risks and threats to its economic security
from the personnel and the organization of labor relations,
as well as changes in the intellectual potential of
personnel. The solution of the problem of personnel safety
of enterprises in the process of their functioning, the
construction of internal and external economic relations
requires clarification of the essence of personnel safety as
an economic category.

In most cases, the personnel safety of an enterprise is
associated with a state of protection against the negative
effects of risks and threats associated with its personnel,
economic, organizational, technological, financial or
social component of the functioning of a business entity.
This opinion in my studies of T. Momot, H. Zhang,
D. Momot [1], V. Geyets, N. Kizim, T. Klebanov,
A. Cherniak [2], N. Shvets [3], L. Tomanevich [4],
I. Vorobyov and A. Kuznetsov [5] A. Blind [6], and
Sweden [7] and etc. So, T. Momot, H. Zhang, D. Momot
stated in their work that "human safety is seen as a
synthetic category of economic theory, personnel
management, sociology of management and economy of
labour, which is defined as activities to create conditions
for stable functioning and development of the enterprise,
which ensures the protection of the interests of the
enterprise from risks and threats associated with its own
personnel and the personnel from internal and external
threats, such as blackmail, poaching by competitors,
infringement of life and health of employees and others."
[1]. In researches of I. Shvets it is offered to treat the
personnel safety of the enterprise as a set of measures
aimed at preventing illegal actions or promoting them by
the personnel of the enterprise [7]. The team of authors,
headed by V. Geyets, considers personnel safety as a state
of protection of the social progressive interests of an
organization in the development and improvement of its
human capital, maintaining an effective human resource
management system and minimizing the risks of the
company related to its personnel component [2]
Tomanevich: personnel safety characterizes complex and

often veiled communications, under which all its elements
are functioning effectively, which can withstand both
internal and external threats of breakeven employment
relations at the enterprise [4]. N. Shvets points out that
personnel safety is identified with the breakeven
employment relations of the enterprise, the purpose of
which (break-even) is to ensure maximum stability of the
company, as well as to create the basis and prospects for
growth for the fulfillment of its basic tasks [3].
I. Vorobyov and A. Kuznetsov conclude that the
personnel safety of enterprises is a state of efficient use of
resources and existing market opportunities of the
enterprise, which allows preventing internal and external
threats, to ensure long-term survival and sustainable
development in the market in accordance with their
chosen goals [5]. According to O. Slipa "the personnel
safety of the enterprise is to ensure the stable functioning
of the enterprise regardless of human subjective or
objective factors, the main task of which is to eliminate
the risk of negative action of staff on the general state of
the organization” [6].

The author considers that such approach to definition
of essence of personnel safety is a little limited because of
leveling of value of personnel and intellectual potential, a
condition of development of collective of the enterprise
and degree of its cohesion. That is why the author
implicitly agrees with the opinion of I. Zubko and
V. Lapteva, in whose studies, agreeing with the opinion of
A. Kibanov, it is defined that: "Personnel safety is a
General direction of personnel work, a set of principles
and methods aimed at preserving, strengthening and
developing human resources, creating a cohesive team
that can respond in a timely manner to constantly
changing market requirements, taking into account the
development strategy of the organization [8]. And also the
author supports the opinion of L. Kalinichenko in which
researches personnel safety is defined as"... such state of
individuals, collective of the enterprise, its human
potential and system of personnel management at which
effective use of economic potential and development of
the enterprise is provided" [9].

Research and provision of personnel safety of the
enterprise takes place in the context of four components:
life safety, occupational safety, social and motivational
safety, anti-conflict safety. This approach is based on the
work of N. Meheda and A. Marenich [10] and continued
in the work of V. Kravchenko [11].

Life safety is a synergistic combination of health
safety and physical safety. Under the safety health refers
to the state when the action of external and internal factors
does not lead to death, disruption and the development of
body, mind, psyche and the whole person and does not
preclude the achievement of the desired objectives [12]. In
its turn, physical safety is a state of protection from
hooligan manifestations, cases of theft of documents and
valuables, gang attacks, which collectively violate the
conditions of stable functioning, entail property and
financial harm, cause feelings of danger and fear [13].

The professional component of the personnel safety
of the enterprise is revealed through the safety of work,
information, intellectual and pension insurance [14]. It is




ISSN 2522-9818 (print)
ISSN 2524-2296 (online)

Innovative technologies and scientific solutions for industries. 2019. No. 3 (9)

here, according to the author, that the basis of the
personnel policy of the economic entity emerges from the
standpoint of forming a cohesive, able-bodied and
adaptable to the changes of the enterprise collective, as
well as the intellectual potential of the personnel.

The social-motivational component of the personnel
safety of the enterprise is formed taking into account
financial-career, technical-administrative and aesthetic
security [15] and, in our opinion, most contributes to the
development of each individual as a system-forming unit
of personnel of the business entity.

The basic parts of the anti-conflict component of
personnel safety are psychological, communication and
Patriotic security [16]. It is within its limits that the basis
of a healthy psychological climate in the team is laid, a
system of non-conflict interpersonal communications is
born not only during working hours, but also outside the
enterprise.

The process of ensuring the personnel safety of an
enterprise is an integral part of the strategy of ensuring its
economic security as a whole, since any entity operates in
an open competitive environment [17]. The orientation of
economic security management according to the
parameters of the goals is ensured by such properties of
the security state as adaptability (through balance of
interests, conformity of organizational structure) and
reliability (due to financial and economic stability and
efficiency of functional areas of activity). The subjective
aspect distinguishes the organizational and strategic

Global competitive
environment

Risks and
threats

capabilities of the enterprise to create a state of security
and distinguishes such a characteristic as the competence
of the enterprise. The instrumental aspect considers
economic security as a function of enterprise management
and therefore focuses on methods, models, methods and
measures to ensure the protection of its activities.
Considering the principle of economic security
management, the theoretical basis of its research and
management is a systematic approach for integration into
the enterprise management and development management
system, and the subjective and instrumental aspects
correspond to the principles of strategic management of
such processes. Accordingly, the mechanism of ensuring
the economic security of enterprises in the global
competitiveness system is a process of implementation of
management decisions and should ensure that the level of
functioning of the enterprise, at which it can respond in a
timely manner to external and internal factors that threaten
economic activity, as well as a level that does not restrict
progressive stable development of the enterprise. The
management mechanism should be implemented in a
timely, justified and transparent manner.

Ensuring the personnel safety of enterprises is a
mechanism of organization of relations in the field of
personnel, which begins with the employment of a person,
includes the processes of ensuring the safety of accepting
and dismissing employees, identifying "bottlenecks" and
overcoming problems and is under constant control of the
security service of the enterprise (fig. 2).
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Fig. 2. The mechanism of ensuring the personnel safety of the enterprise
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The postulates of ensuring economic security of an
enterprise are formed under the influence of risks and
threats from the global and national competitive
environment, as well as the internal environment of
functioning of the entity. In accordance with the strategy
of ensuring the economic security of the enterprise,
depending on the existing or probable risks and threats
and programmatic provisions, the legal and information
support of the personnel management process is being
developed, the system of principles and methods for
preserving, strengthening and development of the
personnel and intellectual potential of the enterprise,
increase of cohesion, adaptability and the mobility of its
staff are introduced, that is, the strategy of ensuring the
personnel safety of the entity. Under the leadership of
senior management, the developed personnel safety
strategy is implemented at the enterprise. And the decisive
role in this process is given to staffing and security.

The recruitment, job security, and dismissal safety
are assigned to the HR department. The organization of
employment is carried out through the selection of
personnel, their verification for compliance with the
chosen position and professional testing with the
mandatory observance of the requirements of the current
labor legislation. Ensuring the safety of accepted
personnel involves the formation of a personal case,
personal monitoring of the employee's actions and the
detection of violations of the organization of labor
processes, compliance with the rules of labor discipline or
job descriptions. Security in the field of dismissal is
achieved by developing a dismissal regulation, again, with
the observance of the requirements of the current labor
legislation and the obligatory consideration of
psychological characteristics of the person.

The service is responsible for monitoring labor
activity, observance of labor discipline, conflict-free
resolution of contradictions and disputes. The primary
duty of the security service enterprises in the system of
personnel safety is to identify bottlenecks, leveling and
elimination of problems through the transmission of
relevant information to management and HR network
feedback, as well as the development of measures to
increase loyalty and cohesion of the team.

Thus, a mechanism to ensure the personnel safety of
an enterprise is a process of preserving, strengthening and
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CYUYACHI TEHJEHIII 3ABE3INEYEHHSA KAJIPOBOI BE3IEKU MIANPUEMCTB

IIpeameToM JOCIi/UKEHHS CTATTi € BUBUCHHS Cy4aCHUX TEHICHLIH 3abe3mneyeHHs KaapoBoi 6e3neku mixnpueMcrea. Mera podoru —
JTOCTI/DKEHHS TeHACHIIH 1 MiaXoaiB 10 3a0e3MeueH s KaJpoBoi Oe3MeKy MiAMPUEMCTBA B CYYaCHUX €KOHOMIYHUX yMoBaX. B crarti
BHUPILIYIOTBCSI HACTYNHI 3aBJaHHS: JOCHI/XKCHHsS EKOHOMIUHOI CYTHOCTI MOHATTS KaJpoBa Oe3meka MiAMpUEMCTBA; MOOyI0Ba
MexaHi3My 3a0e3NeyeHHs KaapoBoi Oe3NeKu MiANpHEMCTBA. BUKOPHCTOBYIOTECS Taki METOMM: METOAM IHAYKIIl Ta JAeTyKIil — mix
4yac JOCTI/DKeHHS MOHATTA "'KaapoBa Oe3reka MiJANpHUEMCTBA", CIHOCTEPEKECHHs il y3araabHeHHS — A MOOYJOBH MeXaHi3My
3abe3neyeHHs KaJpoBoi Oe3MeKd MiANPUEMCTBA, METOJ] HAyKOBOTO y3aralbHEHHs — Ui (POPMYNIOBaHHIO BHCHOBKiB. OTpHMaHO
HACTYIHI HAayKOBi pe3yJbTaTH: BH3HAYEHO, IO KaapoBa Oe3leKa MiANPHUEMCTBA € OUIBII MOHATTSAM, HDXK HOTO OTOTOKHEHHS 3i
CTaHOM 3axXHIIEHOCTI MiANPHEMCTBA BiJ] PU3HUKIB 1 3arpo3 3 60Ky Horo mepcoHairy. 3po0iIeHo BHCHOBOK, IO 3a0e3MeueHHs KaJpoBoi
Ge3IeKH MiJNPUEMCTBA CIPSIMOBAHO Ha 30epeKEHHs Ta PO3BUTOK HOro KaJpoBOro MOTEHIIAly B MeXax cTparerii eKOHOMiYHOi
0e3nekn cy0’€KTa rOCIOapIOBaHHS 3 METOIO 3a0e3eueHHs e()eKTHBHOCTI BCIX HAMPSMKIB HOTO TOCIONapChKOi AISITBHOCTI Y po3pisi
pU3MKIB 1 3arpo3 pi3HHX piBHIB cepenoBuina (QyHKIiOHyBaHHsA. Po3poOneHo MexaHi3Mm 3a0e3medeHHs KaapoBol Oe3neku
HiIIPHEMCTBA, SIKMH SIBIIsIE COO0I0 MPOLIEC 30epeKeHHs], 3MILIHEHHS Ta PO3BUTKY HOro KaJpOBOTO MOTEHIIaNy, SIKMH peasli3yeThcs Ha
eTanax MHpaleBlallTyBaHHs, 3a0e3neyeHHs Oe3NeKu MPUIHATOro mepcoHany Ta Oesneku y cdepi 3BiIbHEHb KaJpOBOIO CIyX00I0
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cy0’eKTa rocroIapioBaHHs Ta Horo ciyx00r0 6e3neKkr 3 METOI0 BHSBICHHS "BY3bKHX' MICIb Ta 3arpo3 i HIBEIIOBAaHHS U YCYHEHHS
mpo6ieM depes nepenady iHpopMmalii KepiBHUITBY HiAMPUEMCTBA AT MIOAATBIIOT PO3POOKH 3aX0MA1B MO0 IMiABUIIEHHS JOAIBHOCTI
Ta 3TypTOBaHOCTI KOJEKTHUBY. BHCHOBOK: peamizamis MexaHi3M 3a0e3ledeHHS KaapoBoi Oe3mekd MiANPHEMCTBA O3BONUTH
BUKOHYBATH 3aBJIaHHA 13 3a0e3MeueHHs Horo cTabinbHOrO GYHKIIOHYBAaHHS Ta CTaJIOr0 PO3BUTKY.

Kurouosi cioBa: xangpoBa Gesreka HinpHeMCTBa; KaJpOBHI MMOTEHITIAT; IEPCOHAN; MeXaHi3M 3a0e3nedeHHs KaJpoBoi Oe3NeKH
iAPUEMCTBA.

COBPEMEHHBIE TEHAEHIIUN OBECIIEYEHUA KAJIPOBOM BE3OITACHOCTH
INPEAIIPUATUN

IIpeqMeToM ¥cciieoBaHMSI CTaThH SIBISIETCSl W3yYeHHWE COBPEMEHHBIX TEHICHIMI oOecnedeHuss KaJpoBOi Oe3omacHOCTH
npexnpustys. leab paGoTel — HMcclenoBaHUE TEHASHIMH M IOAXOJO0B K 00eCHedeHHI0 KaJpoBOi 0e30macHOCTH MpeNIpHsTHI B
COBPEMEHHBIX SKOHOMHYECKHMX YCIOBUSX. B cTarbe pemalTcst CIeAylolHe 3aJadyH: HCCICAOBAHUEC SKOHOMHYECKOH CYIIHOCTH
HOHATHA KaApoBass 0E30MAaCHOCTh INMPENIIPHUATHS; IOCTPOCHHE MEXaHM3Ma OOecHedeHHs KaJpoBOH 0e30MacHOCTH INPEANpHATHS.
Hcnonb3yloTes: CIeayolie MeToAbl: METOAbl MHAYKIMHM U JEeAYKUHMHM — IPH MCCIIENOBAHMU IOHATHS “KaapoBas 0e30macHOCTb
MpeanpuATus, HaOMoAeHUsI 1 0000IIeHNS — A MOCTPOCHUSI MEXaHu3Ma 00ecIeyeHUs! KaJpoBOW 0e30MacHOCTH MpeNnpusTHS,
MeToJ] HaydHOro 00o0mieHus — mus (GOpPMYIHPOBKH BBHIBOAOB. IloirydeHsI ciemyromue HaydHBIE Pe3yJbTAThI: OINPENENICHO, YTO
KazipoBass 0€30IIaCHOCTh IPEATIPUSTHS SIBISICTCS IOHATHEM Ooiee, YeM ero OTOXKIECTBICHHE C COCTOSHHEM 3alllUIICHHOCTH
HOPEINpPUATHS OT PHUCKOB M YIrpo3 CO CTOPOHBI ero mnepcoHama. CrenaH BbIBOJ, 4TO oOecHedeHHE KaapoBoH Oe3omacHOCTH
NIPeANpUATHS HalpaBieHbl HAa COXpaHEHHWE M pa3BUTHE €ro KaJpoBOTO IIOTEHIMana B paMKax CTPAaTerHd SKOHOMHYECKOi
0e30MacHOCTH CYOBEKTa XO3SHWCTBOBaHMSA C LENbl0 obecredeHUss 3()(EKTHBHOCTH BCeX HANPABICHHH €ro XO3SHCTBEHHOM
JIEATENBHOCTU B pa3pe3e PHCKOB M Yrpo3 Pa3M4YHBIX YPOBHEH cpenbl (pyHKUMOHHpOBaHUA. Pa3paboTaH MexaHH3M 0OecCreueHUs
KaJIpOBO# 6E3011aCHOCTH MPEANPHATHUS, KOTOPBIH MPEACTABIAET COO0I MPOIIeCC COXPaHEHHs, YKPEIUICHNS U Pa3BUTHUS €TI0 KaJpOBOro
NOTEHILMAlla, KOTOPBIH peaqM3yeTrcss Ha STamax TPYJOYCTpOHCTBa, oOecreyeHHs OE30MacHOCTH IPUHATOTO MEepcoHala u
GeszonmacHOCTH B cdepe YBOJIBHEHMH KaJpoBOM ciyx00i CyObekTa XO34HCTBOBAaHHS M €ro ciyxO00il 0e30ImacHOCTH C LEIbIo
BBIIBJICHHST "y3KuMX" MeCT M Yrpo3 M HUBEIMPOBAaHWE M YCTpaHEHHE NpoOieM uepe3 mepernady HHPOPMAIUH PYKOBOACTBY
MIPeANPUITHSL Ul JaldbHEeHIed pa3pabOTKH MEPONpPHUSTHI 10 TOBBIIICHHIO JOSUIBHOCTH M CIUIOYEHHOCTH KOJUISKTHBAa. BhIBOA:
peann3anys MeXaHH3M OOeCHeUeHUsI KaapoBOH OE30MacCHOCTH MPEANPHUSTHS MMO3BOJIUT BBIIOJHATH 3aJa4d MO OOECIIEUYEHHIO ero
CTaOMIBHOTO (yHKIMOHUPOBAHHS M YCTOIYMBOTO Pa3BUTHSL.

KitoueBble cjoBa: KaapoBas O€30MacCHOCTh INPEANPUATHS; KaJPOBBIH MOTCHIMAN; IEPCOHAT;, MEXaHU3M OOecreyeHHs
KaJIpOBO# 6€30MaCHOCTH MPENPHUATHS.

Bibniozpaghiuni onucu / Bibliographic descriptions

AganecoBa H. E., Mapuenko O. B., Kononsxnua T. B. CydacHi TeHaeHLii 3a0e3neueHHs KaapoBOi OE3MeKd IiIIMpHEMCTB.
Cyyachuii ~ cman — HAyKosux — 00CliOdcewb — ma  mexHonoeii 6  npomucnogocmi.  2019. Ne3(9). C.5-11.
DOI: https://doi.org/10.30837/2522-9818.2019.9.005.

Avanesova, N., Marchenko, O., Kolodyazhna, T. (2019), "Modern trends in personnel safety of enterprises”, Innovative
Technologies and Scientific Solutions for Industries, No. 3 (9), P. 5-11. DOI: https://doi.org/10.30837/2522-9818.2019.9.005.




ISSN 2522-9818 (print)

ISSN 2524-2296 (online) Innovative technologies and scientific solutions for industries. 2019. No. 3 (9)

VK 658.5.011 DOI: https://doi.org/10.30837/2522-9818.2019.9.012

T. E. AHIPEEBA, O. A.'ETbMAH, /1. A. TEPELLIEHKO

COBEPHIEHCTBOBAHME METOANYECKHUX OCHOB YIIPABJIEHUSA
OPTAHU3AIIMOHHBIMU UBMEHEHUAMMU

IIpeameToM ucciaeo0BaHUs SBISIOTCS METOJUYECKHE OCHOBBI U NMPAKTUYECKUE ACIEKTHI MpoLecca yIPaBICHUS OpraHU3allMOHHBIMU
n3MeHeHUssMH. Ileab paboTBl — COBEPIIEHCTBOBAaHME METOJMUYECKUX OCHOB M Pa3paboTKa NPAaKTHYECKHX PEKOMEHIALUi I10
(OPMHUPOBAHUIO COBOKYITHOCTH M ITOCIIEIOBATENBEHOCTH JCHCTBHH B IIpoIlecce YNpaBieHHs OPraHU3alMOHHBIMH M3MEHEHUSIMH C
Y4YeTOM BIHMSHHS (haKTOPOB BHEIIHEH cpelbl. B cTaThe pemaroTcs ciemyroniue 3aJad: MaTPUIHBIA aHAIN3 OCHOBHBIX MOJOXKEHUH
MOAXOM0B K MpoIeccaM OPTaHMW3AIMOHHBIX HM3MEHEHHH; ()OPMHpPOBaHHME METOAMYECKOTO IIOAXO0Ja K IIPOIECCY YIpPaBICHUS
OPTaHM3AIMOHHEIMH M3MEHEHHSMH C Y4eTOM BIMSHUS (DaKTOPOB BHENIHEH Cpenpl IesATeTbHOCTH OpraHM3aluy. lcmomb3yroTcst
ClIeyIOIIHe METOABI: METOJ MO3HAHHS, TEOPETHIECKOro 0OOOLIEHH U CPaBHEHHS; METOJ CHCTEMHOTO aHaIM3a M CHHTE3a, METOJ
rpadudeckoro Moaenuposanus. IlomydeHsl cieayoomuye pe3yabTaThl: C IIENBI0 YCOBEPIISHCTBOBAHHS CYIIECTBYIOIIUX MOAXOJIOB,
MPEIOKEHHBIX H3BECTHBIMH YUEHBIMH, IIPOBEAEH MAaTPHUYHBIA aHAlIM3 OCHOBHBIX IIOJIOXKEHHMH TOAXOJOB K IIpoleccaM
OpPTraHM3allMOHHBIX ~M3MEHEHUH, ompejeneHa cnabas CTOpPOHA  CYMIECTBYIOIIMX —TOAXOJOB, a HMEHHO: OTCYTCTBHE
II0CJIEZI0BATEIbHOCTH JIeHCTBUI B Ipoliecce pealu3allid OpraHU3alllOHHBIX U3MEHEHHUH B COOTBETCTBUH C CYLIECTBYIOIIMM THUIIOM
BHEIIHEH Cpelbl; aBTopamMu c(OPMHUPOBAH METOAWYECKUI MOAXOA K IMPOLECCy YIpPAaBICHUS OPTaHW3alMOHHBIMH HU3MEHEHUSIMH C
y4eToM BIMsAHHSA (DAaKTOPOB BHEIIHEH Cpensl HEsTeIbHOCTH OpraHu3aluu. BeiBoabl: Pa3paGoTaHHBI MeTOAWYECKHH MOAXOX
MIPUMEHHM BHE 3aBHCUMOCTH OT TOTO, I'Jie ObI HE PacIriojiarajiuch OpraHu3aniy, KAKHMH ObI TEXHOCHCTEMaMH He 00JIa/lalii, KaK JOJIro
OBl HE HAXOAWINCh Ha PHIHKE TOBApPOB WM YyCIyr. JIaHHBIM MOAXOA CTPYKTYpPHPOBaH MO 3TamaM M IO3BOJISIET NPU YCIOBHH
CBOEGBPEMEHHOM M KAa4YECTBEHHOW OIICHKM BIMSAHHUS (AKTOPOB BHEIIHEH CpeIpl, OMpEACTICHHH €€ THIa, JIOMHHHUPYIOLIETO
KOOPIMHAIMOHHOTO MEXaHW3Ma B OpPraHW3allU{, NPUHIUNA TPYNNUPOBAHMS M CTEHNEHH BEPTHKAIPHOM M TOPHU30HTAIBHOI
JIELeHTPAIN3allY, NPUHAMATh pEIIeHHe O BHEAPEHHM NpeoOpa3oBaHU, yNpaBICHUM 3aIlJIAHMPOBAHHBIMU OPraHH3AOHHBIMU
n3MeHeHusMH. [IpuMeHeHne NaHHOTO IO0AX0Ja M03BOJISIET OpraHu3alMsIM c(HOPMHUPOBATH OCHOBY OPraHU3alIOHHBIX M3MEHEHHH U
YCIICIITHO PeasTM30BhIBaTh 00Iee BUCHHE IIEpEeMeH Ha IPaKTHKE.

Kniouesble c10Ba: opraHu3alliOHHbIC H3MEHEHHUS; BHEIIHASA Cpelia; KOPIOPAaTUBHOE BUJICHUE; KOOPAUHALMOHHbIN MEXaHU3M;

JIELEHTPATH3AIIUS.
BBenenue Kakumu Obl HM OBLIM TUIAHMPYEMBIE W3MEHEHUS B

OpraHu3aIlii, PYKOBOJHUTENIL OO0sA3aH 3HATHh OTBETHl Ha

B mnpoiiecce CYILIECTBOBAaHUS OpraHM3aLuu B BOITPOCHI, Kacaruiuecs: NEPCICKTUBBI u IJIaHa
ONpE/ICJICHHOM BHEIIHEH cpeie paHO WIM TO3JHO NPOBEICHU H3MEHEHWH; IpEeIBapUTEIbHON  OLECHKH
BO3HHKAET BOIIPOC o COOTBETCTBUH mexny OddextuBHOoCTH  npeoOpa3oBaHmii;  HEOOXOAMMOCTH
Cyn.[eCTBYIOH.[eﬁ 0pFaHPI3aLII/IOHHOI>‘I CTPYKTypofI u pagvKaJbHBIX TIEPEMCH H©W KaK HWX CACJIaTb MCHEC
pearpHBIMU TIOTPEOHOCTSIMH OpraHm3anuu. [lpm 3ToM K 00JIE3HEHHBIMY; MHUHAMU3ALIA COIIPOTHUBJICHUA

OpraHru3alMOHHBIM IIEPEMEHAM.
AKTyaJ'IBHOCTB JaHHOT'O HAaNmpaBJICHUA UCCICIOBAHUA
TaKXKC OINpCACIIACTCA HeO6XOI[I/IMOCTBIO

OpPraHM3aIIOHHOW CTPYKTYpE CIIEAyeT OTHOCHTh He
TOJNBKO  TOTOKM TaK  Ha3blBaeMbIX  (hOpManbHBIX
MTOJTHOMOYHM, HO M COBOKYIHOCTH paboumx CO3BE3AHH,

MIPOIIECCHI TIPUHSITHS CIIeUaIbHBIX pelleHuil, COBEPIICHCTBOBATH CYIIECTBYIOUIME U PA3BUBATH HOBBIE
MIOTOKH  pEerylupyemMoi eI TENLHOCTH (3 ToM TPHUHIWILI U METOJbI YIPABIECHUS OPTaHU3ANUIMHU. ITO
qyucie paszenecHue Tpyna) u He)OPMATBHBIX 00yCIIOBJICHO TE€M, YTO BHEIIHSS Cpela CTaHOBHTCS BCE
KOMMYHUKALUN. Oonee qMHAMUYHOU U cnokHOH. [locnenHee ykaspIBaeT Ha

B ciydae BO3HUKHOBEHUS yKa3aHHBIX ~ TO, YTO  CBOEBPEMEHHOE IPHHATHE pEUIEHUA O
HECOOTBETCTBHI, €CIM  PYKOBOACTBO  OPTaHHU3ALMH HEOOXOIMMOCTH OPTaHU3AIMOHHBIX WU3MCHEHUH TOJDKHO

CO3HAaeT MX HEOOXOIMMOCTh KaK 00s3aTelIbHOE yCJIOBHE 6213I/IIZ)OB&1TBC$I Ha 000CHOBaHHBIX noaxonaax K

JaTbHENIIETo QYHKIMOHMpPOBAaHMS W pa3BuUTHsA  ONPENEICHHUIO BIMSHUS BHELIHEH CPE/Ibl HA JAEATENBHOCTD
opraHu3anuu - OpraHu3alMOHHbIE u3MeHenuss ~ PCANPHUATHA.
HEen30EKHBI.

Kax H3BECTHO, oI OpraHU3aIMOHHBIMH AHAJIN3 MOCTeHUX UCCIeTOBAHMI U My InKAN U
N3MEHEHHMSMH TIPUHATO NOHMMAaTh JII000€ H3MEHEHHE
JJIEMEHTOB OpTaHU3aIIH: KOOPAWHAIIMOHHBIX 3HAYNTEIBHBIN BKJIAJ B HCCIEIOBAHWE W Pa3BUTHE
MECXaHHU3MOB, IIPUHIUIIOB  T'PYNINHUPOBAHUA, CUCTEMBI IMOAXOA0B K IpoIeccaM OpraHU3allMOHHBIX H3MEHECHUI

IUTAHUPOBAHMS W KOHTPOJIS, pa3MEPOB OPraHH3aIIMOHHBIX
€IIMHHUI, HHCTPYMEHTOB B3aWMOJICHCTBHUS, BEPTHKAIbHOMN
U TOPHU30HTAJIBHON JCICHTPATU3AIMH, CICIHATH3ANN
pabounx 3amaHuii, (GopMaTU3AUK TPYAa, BIMSHUAS
KIIFOYEeBOM dYacTH CTPYKTypel u T.a. Cremyer Takke
3aMETHTh, YTO  W3MEHEHHs  JIIOOOr0  DIIEMEHTa
OpraHW3alli BJHSIOT HA JAPYTHE 3JIEMEHTHI CHCTEMBI
(opraHmu3anum) B IEIOM.

OBLT cIeaH BO BTOPOW MOJIOBHHE HPOILIOTO M B HaJase
TEKYIIETO BeKa BEAYIIMMH YYCHBIMH B JaHHOH obiacTu
cpemu xotopeix: Anmsec M.K., Kum Y.Uan, MobopH P.,
bemsuxuit H.I1., Bunorpait 3.I', Bopoukos JI.K. u apyrue
[1-12].

B 2019 romy u3 coreH cTared, NOCBAILIEHHBIX
YIPaBJIEHUIO U3MEHEHUSMH, PEIAKTOPHI OJJHOTO U3 CaMbIX
M3BECTHBIX JICJIOBBIX XypHasIoB B Mupe Harvard Business
Review BbeIOpamm necste syummx crated [13] Ha

© T. E. Arnpeesa, O. A. I'erbman, 1. A. Tepemenko, 2019



Cyuacnuti cmamn HayKo8ux 00CriOdceHb ma mexnoaoit 6 npomuciosocmi. 2019. Ne 3 (9)

ISSN 2522-9818 (print)
ISSN 2524-2296 (online)

maHHylo Temy. Ho maxke paboTBl caMmbIX HM3BECTHBIX B
MHpE YYCHBIX, Ha HAll B3[JIAL, HE B TIONHOW Mepe
YYUATBHIBAIOT OCOOEHHOCTH TIPOIIECCa OPTaHM3AIMOHHBIX
HU3MEHEHUH.

IIpoBeeHHBI aHAM3 CYIIECTBYIOMMX HApaOOTOK
BBISIBUJI ~ HEOOXOMUMOCTH B COBEPIICHCTBOBAHUU
METOJIUYECKOTO O00ECIeYeHUs] JaHHOro Ipoliecca, B
MEPBYIO OYepellb, B KOHTCKCTE ydeTa BIUSHHSA (DaKTOPOB
BHEIIIHEN cpefbl.

ITockonbky, HECMOTpS Ha MacITabHOCTh
HCCIICIOBAHMIA, METOINYECKOE 00CCIICUCHUE, Kacaroeecs
MTOJIXO/IOB K TIPOILIECCY YIPABJICHUS OPTraHU3aIlHOHHBIMHU
W3MEHCHHsSMH He COOPMHPOBAHO OKOHYATENFHO U
TpeOyeT MmalbHEHIINX WCCIENOBAaHUM, MAaHHBIA (akT
OTIpEeNIeIHII IeNb U 331aYH UCCIICTOBAHMS.

T'eapu Munnbepr B kaure "JlelicTByi 3¢ (hekTHBHO!
Jlyqmas  mpakTMka ~— MEHEKMEHTa"  aKIEeHTHpYeT
BHMMaHHE Ha TOM, YTO MEHE/KEp HE MOXXET 3HaTh BCE
TOHKOCTH 3ajlad, HO Jydllle JPYIuX MOHUMAET, KaK BCE
3aaud COYeTaroTCsa MExay coboit. [lo MHEHHUIO aBTOpa,
MeHekep (QYHKIMOHHUPYET B 3-X IUIOCKOCTSIX —
IUIOCKOCTH  WHpoOpManuu  (CO3MaHMUA  CTPYKTYPHI,
co3naHuu rpaduKkoB padOThI, CUCTEMbl KOMMYHHKAIIWH,
CHUCTEMBI KOHTPOIIS), IUIOCKOCTH JoAed (IMaepcTBo,
CBSI3H, OTHOIMICHHS), TUIOCKOCTH ACWCTBUS ((haKTHIECKHE
JIEHCTBUS, PE3yNIbTaThl, KOPPEKTUPOBKA) [14]. YauTsiBas
W3JI0KCHHOE BBIIE, C MEJIhI0 YCOBEPIICHCTBOBAHUS
CYIIECTBYIOMUX MOIXOMOB, MPEIIOKCHHBIX H3BECTHBIMU
yueHsIMU [13], mpoBeeH MaTpUUYHBIN aHAJIM3 OCHOBHBIX
MOJIOKEHUN TOAXOMIOB K MpoIleccaM OpraHU3allMOHHBIX
u3MeHeHun (tadm. 1).

BoiesieHne HepelIeHHBIX paHee yacTeil o0weii
npood1eMbl

Pe3yabTaTsl HcciieqoBaHU

[IpencTaBneHHbI aHaNW3 yKa3blBaeT Ha TOT (aKT,
4YTO, HECMOTPS Ha M300WIIME JIaHHBIX, KacaroLIMXCs
HEeyJad KPYMHBIX M HEKOIJa YCIEIIHBIX KOMIAHUI TpHU
OCYIIECTBIICHIH OpTraHU3aIMOHHBIX HM3MEHCHHH,
YYEeHBIMU MO-TIPeKHEMY HE paccMaTtpuBaeTcs
OTIpe/IeICHHe THUIa BHEITHEH cpenbl (YYHKIMOHHPOBAHUS
OpraHM3allii KaK IIePBOHAYATIBHOTO M OIPEICISIONIEro
JTama TMpH TOCTPOCHHWH 0Omero am3aiiHa Tmporiecca
OpTraHM3aIUOHHBIX N3MEHCHHIA.

IToatomy, LETbIO paboTs! ABILIETCS
COBEPIIIEHCTBOBAHHE METOJUYECKHUX OCHOB M pa3paboTka
MPAKTUYECKUX  PEeKOMEHJAIi 1o  (GOpPMHPOBAHUIO
COBOKYITHOCTH M TIOCJEAOBATENIbHOCTH JEHCTBUM B
Iporiecce yrnpaBieHHs OPraHU3alUOHHBIMU N3MEHEHUIMHU
C YYETOM BIHSAHUS (PaKTOPOB BHELIHEH Cpebl.

Teoperuueckof ¥ METONOJIOTUYECKOM OCHOBOI
HCCJIEJIOBAHMSI CTajla COBOKYIMHOCTh HAyYHBIX pPaboOT B
obnacTn 3KOHOMHMKH, ¢(uiocopun M KOH(IMKTOJIOTHH,
AQHAJIUTUYECKHE pacueTbl M Pe3yJbTaThl COOCTBEHHBIX
UCCIIeIOBaHUH aBTOPOB. {151 BBIOJHEHHUS TOCTABIECHHBIX

B pabote 3a1a4 HCIIOJIL30BaHEI CJICYIOIIHE
0OIIeHAYyYHBIC METO/BI: METOJ, [TO3HAHMS,
TEOpEeTUYeCKOoro 00OOIIEHUsT U CpPaBHEHHUS, METOJ

CHCTEMHOI'O aHallM3a M CHHTE3a; METOH rpaduIecKoro
MOJIEIMPOBAHHUS.

B cocraB 6nokoB wuH(popmamuu, pabOTHl C
MepCoOHANIOM M OJlOKa ACHCTBHIA BXOJUT COBOKYITHOCTB
ATarioB OpPTaHW3AI[MOHHBIX MpeoOpa3oBaHUil (pa3TMUHOM,
COTJIaCHO TPEACTaBICHHBIX YYeHBIMH moaxonoB). Ho,
HECMOTPSI Ha OTJIMYHSA, CTOUT IIOCTaBUTh aKICHT Ha TOM,
YTO IyTH peaTM3aliyd KaXAOTO W3 MPEINCTaBICHHBIX

MOJXOMOB  OymyT  3HAYWTENBHO  OTJIMYATBCI B
3aBHCUMOCTH OT TOTO, B KakOi BHEIIHEH cpene
peau3yrTCs OpraHM3allMOHHBIC H3MCHCHUS.
Heso3moxHO co3/1aBaTh aTMochepy
0e30TiIaraTenbHOTO neiicTBus, YIpaBIATh
KOPIOPaTHBHBIM  BHJCHHEM,  CO37aBaTh  KOMaHIy
pedopMaropoB, pa3pabaThiBaTh IDIaH MpeoOpa3oBaHUH,
MEHSITh MO/JIeIIb yIpaBiIeHUs, MOTHBHPOBATh

COTPYAHUKOB, IPAMCHATh HOBBIC IPUHIIUITEI YIIPABICHUSL
B TIONHWTHKE W CTPYKTypaxXx, W TeM Oolee, BHOCHUTH
KOPPEKTHPOBKH B Pa3pabOTaHHYIO CTPATETHUIO Pa3BHUTHS,
MBITAThCS ~ YNPABIATh  OKpYXammied  cpemoir  0e3
ONpeNieNeHUs] TUMAa BHEUIHEW cpenpl, B TOM dHCIE C
Y4ETOM BO3MOXKHOCTHU € nudepeHInaIbHOCTH.

B nanHoM xoHTekcte, muddepeHyansHas BHEIHSSA
cpesa MpeanpHsTHS — COBOKYITHOCTb (PaKTOPOB, KOTOPBIC
BO3ZCUCTBYIOT Ha OpraHU3aIlMI0 W3BHE, MPH 3TOM
3HA4YCHHUS YPOBHEH BIUSHIS OJHUX U TeX ke (haKTOPOB Ha
pa3MYHbIC MMOApa3/AeicHUs (COCTaBHBIC YAacTH) €IUHOTO
MPEANPUATHS UMEIOT ONpeaesIeHHble oTinyus [15].

CenexkTUBHOCTh TOPU3OHTAIBHON M BEPTHUKAJIBHOMN
NEIeHTPaIN3alid,  B3aMHOE  COTJIACOBAaHWME  Kak
OCHOBHOH KOOPIWHAIIMOHHBI MEXaHW3M, PBIHOYHBIN
MPUHIUI TPYNIUPOBAHKUS OPTaHU3AI[HOHHBIX CIAMHUII,
ocoboe BHMMaHHE K OOYYEHHMI0O W WHIOKTPHHALIUH,
HEBBICOKAsl CTENeHb CIIEIHMANN3AlMU PabounX 3afaHui 1
dopmanuzanu Tpyga, a Takke JApPYyrHe IapaMeTpbl
nu3aiiHa  SABISAIOTCS  peakuueld  opraHu3alid  Ha
mudQepeHnaIbHy0 BHEIIHIO cpeny. [lpm atom, ms
TaKAX OpraHW3alHuii OJHOBPEMEHHOE CYIIECCTBOBAHHE B
Pa3IMYHBIX THIAX BHEIIHEH Cpelbl SBISIETCS JTOCTaTOYHO
KOM(pOPTHBIM.

[pexne qem PYKOBOJICTBO TIPEIIPUATHS
pPaccMOTPHUT BOMPOC O MpeoOpa3oBaHUH CTPYKTYPHI B
CIIOKHYIO THOPHAHYIO KOH(MUIYpauuio, KOTopas MOMKET
Croco0CTBOBATh YCIICIITHBIM OpraHU3alIOHHBIM
N3MEHEHUAM, HEOOXOAUMO MMETh YeTKOEe IpeACTaBICHUE
00 OCHOBHBIX '"0a30BbIX" THNAax BHEIIHEH CpPEIbI
JIEeATENBHOCTH OPraHU3alui.

UrtoOsr OBITH YCIEIIHbIMH, OpraHu3alusaM
HeoOxonuMo ofpamiath BHMMaHHE Ha Bce (HaKTOPEHI
BHEIIHEH cpejibl, BIMAIOMUE Ha 3QQEKTUBHOE pa3BUTHE,
YMETb OIpEJeNATh THUI BHEIIHEH Cpeabl, B KOTOPOH
paboraer npennpusitue (mpocras-cTaduiIbHas, MPOCTasi-
JTUHAMUYHAS, CJIOJKHAsI-CTaOMIIbHAS, CIIOXKHAas-
JTUHAMUYHAS, CJIOKHASI W JUHAMHUYHAS CPETHEH CTeNeHH)
C IeNpl0  CBOEBPEMEHHOTO  TPHHATHS  PEIICHUS
PYKOBOIUTENEM O HEOOXOOUMOCTH TpaHC(hOpManun
opraHuszamuu [16].

JMHaMMYHOCTH BHEILIHEW Cpeflbl — 3TO CKOPOCTb, C
KOTOPOH HPOHMCXOMSIT M3MEHEHHS B OKpY)KaIOIIeH cpene.
CI0XHOCTB CpeBl — 3TO YHCIO (aKTOPOB, HA KOTOPEIE
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opraHu3aiys 00s3aHa pearupoBaTh, a TaKKE YPOBCHb
BapUATHUBHOW COCTaBISIOIIEH Kaxa0ro u3 Hux [17].

Kpome Toro, He06x0auMO 00paTUTh BHUMaHHE, YTO
cpela MPsIMOTO BIIUSTHHS COICPXKHUT (DAKTOPBI, KOTOPBIC
HEMOCPEACTBEHHO BITUSIIOT Ha JIeSITENbHOCTh
MIPEeANPUSITHSL.

Tlon cpemoit KOCBEHHOTO BO3ACHCTBUSA MOHUMAIOT
(akToOpbl, KOTOpHIE MOTYT HE OCYIIECTBIIATH MPSIMOTO
BO3/ICHCTBUSA HA OPraHHU3alMI0, HO CKa3bIBaThCS Ha €€
¢yHKIIMOHMpOBaHMK  (TIepedeHb  (aKTOPOB  IPSMOTO
JEHCTBUSA: MOTPEOUTENM, KOHKYPEHTHI, ITOCTABIIMKH
pPecypcoB, TOCYAapCTBO B BHJE NPEACTABUTEIbHBIX U
UCTIOJIHATENILHBIX ~ OPraHoB,  IepeueHb  (PaKTOpoB
HENpsIMOTO JEMCTBUA: DKOHOMHUYECKHUE, MOJIUTUUYECKUE,
COILIMOKYJIBTYPHBIC, ITHUYCCKHE, HAYIHO-TCXHHYCCKHE)
[18].

Tun BHemHEN cpeanl OompeaessieT AOMHUHUPYIOMMI
KOOPAMHAIMOHHBIM MEXaHW3M B OpPraHW3allUH, TPUHIIUII
TPYNIUPOBAHUSI OPTaHU3ALMUOHHBIX €IWHUIl, CTEIEHb
TOPU30OHTAILHOW W BEPTUKAIBHON JCICHTpATU3aIiu, a
TaKkKe Jpyrue TIapaMeTpbl [u3aifHa KOH(HTrypauuit
opraHuzanui.

B 37Ol CBA3M HEOOXOAMMO IETALHO PAacCMOTPETh
OCHOBHBIE IIapaMeTpbl IU3aiiHa OpraHu3alui, KOTOphIE
HETIOCPEJICTBEHHO OMPEICNIAIOTCA BIHUSHUCM (DAKTOPOB
BHEILIHEU cpefibl.

I'pynnuposanue OpPraHU3ALUOHHBIX €MHUI]
SBJISIETCS. OCHOBHBIM CpEJICTBOM, Oyarofapst KOTOpOMY
MPOUCXOJUT KOOPAMHAIMS JeATeIbHOCTH OpraHU3aluu
IyTeM ONpeAeTeHUs JOJKHOCTHBIX MO3UIUI.

Crnemyer Takke OTMETUTb, YTO TPYNNHUPOBaHHE
OpPraHU3AI[MOHHBIX E€JUHUI[ eCTb HE 4YTO MHOE, Kak
mapameTp, C TOMOIIBI0 KOTOPOTO  OCYIIECTBIISIETCS
JecTBHE  KOOPAMHAMOHHOTO  MEXaHW3Ma  IIPSMOTO
KOHTPOJISI. BakHBIM yCIIOBHEM TPYIIITUPOBAHUS SBISIOTCS
OOIIIHOCTE PecypcoB W TOKa3zaTelel MesATeNbHOCTH, UTO,
KaK IPaBUJIO, NPUBOAUT K COINIACOBAHUIO — TAKXKe
BaXHOMY KOOPIUHAIMOHHOMY MEXaHU3MY.

['pynmmupoBanmre CTPYKTYpHBIX €IWHHUI 00pa3yeT
OCHOBY IUIS TPETHETO0 KOOPAMHAIIMOHHOTO MEXaHW3Ma —
CTaHJAPTHU3AIMH BBITYCKa, KOTOPBIA MOXKHO OIIPEICIUTH
Kak crieruduKanmio pe3yabraToB Tpyna [19].

OcHoBHOE OTIINYNE JBYX HEYKa3aHHBIX
KOOPAMHAIIMOHHBIX MEXaHU3MOB (cranmapTH3anus
pabo4Mx TIPOLECCOB M CTaHAAPTU3AlMS HABBIKOB U
3HAaHUI) B TOM, YTO JaHHbIE MEXaHHU3MbI IPUMEHSAIOTCS
JUTT KOOPIUHALINHU NEeSATeTHbHOCTH OTACIHHBIX PAOOTHHKOB
U TO03TOMY HCHOJB3YIOTCS BHE 3aBHCHMOCTH  OT
MIPUHLIMIIOB TPYNIUPOBAHUS CTPYKTYPHBIX eauHuL [20].

AKIIEHTHpYeM BHUMAaHHE Ha TOM, YTO COBPEMEHHEIE
METOZBI TOCTPOCHUS CTPYKTYP OPTaHU3AINA ONPEACIISIOT
BA TPUHIOWINA TPYNIHPOBAaHUS: (QYHKIHOHAINBHBIA U
pBIHOYHBIH (puc. 1).

CKOpOCTB IIPUHSTHUS PEIICHH A >

1. KoopiuHainoHHbIN MEXaHU3M: 4. KoopanHaIMOHHBII MEXaHU3M:
a MPSIMOI KOHTPOJIb. B3aHMHOE COTJTIACOBAHUE. .
> PrIHOYHBIH
8. | BepTukanbHas ¥ rOpU30HTAIbHAS BeprukanbHas 1 FOpU30HTaNbHAs
5] IIPUHIUIT
S Rl 5. KoopayHaMOHHBINH MEXaHU3M: JACLCHTpaIN3aNA > DUHI
[} . .
= p CEJIEKTUBHOTO THUIIA. TPYHITHpOBAHI
= CTaHapTH3AINs BEITyCKa.
= OrpaHu4eHHas! BepTHKAIbHAs U )
m
2[5 N TOPU3OHTAIBHAS ICIIEHTPaIN3aIns 3 K 1N

. HMHAI[OHHBII . MHAIMOHHBIH

3 oopa 1Ho napajuieJibHOro Tuia oopa 1HO
T | MexaHm3M: MEXaHU3M: @ .
S o
g CTaHIapTH3aIMs pabo4YHX MPOIECCOB. CTaHJapTU3aLMs] HaBBIKOB U 3HAHUIL. YHKIHOHANBHBI
g OrpaHudeHHas! BepTUKaJIbHAs U BeprukanbHas ¥ rOpH30HTaNbHAS > TIpHHLIATL
I:S( TOPHU3OHTAIBHAS JACIIEHTPATN3aIHST JCLEHTPATM3aIHs TapaIebHOTO THIIA TpYHITHpOBAHIA

CEJICKTUBHOTO THIA

|/ )
JI0’)KHOCTH BHEITHEH TIBI
CrnoxHOC eIIHEH cpe

Puc. 1. Onpenenenne OCHOBHBIX MapaMeTPOB JH3aifHa KOHPUTypaIuii OpraHM3aHOHHBIX CTPYKTYP

D yHKIIMOHAIbHBIN MIPUHIAII IPYNIIUPOBAHUL
BBICTYIIA€T Ha IEPBBIA IUIAH B CIIy4ae OIpEIessIoLeH
3aBHCHUMOCTH OPTaHM3AIUH OT IIpoIiecca U Macirada, mpu
3TOM OpraHu3auusl JOJDKHA BOCIIOJIB30BATHCS BCEMHU
MpEeMMYIIeCTBAMH BBICOKOW crenuanuzanuu. B nanHoM
KOHTEKCTE opraHu3anus MOXKET KoMdopTHO
CYIIECTBOBAaTh TOJBKO B CTaOMJIBHOW BHEIIHEH cpexe
[19].

PbIHOYHBIM NOpUHOMI — TPYNNHUPOBAHUS  CIELYyeT
BBIOMpaTh B CilydassX, KOTJAa OpraHM3alys OTHAeT
IpEANoYTEeHNE KOOPJMHAINMU pabodyero MOTOKa M HIET
CO3HATEJIbHO Ha YMEHBLICHUE BJIHUSHUSA TAKUX KPUTEPUEB
Kak mporecc u MacmTad. Ilpu 3ToM opraHuzanus uMeer
BCE INAHCHl YCHEIIHO (YHKIMOHWPOBATh B JTWHAMHYIHOMN
BHEIIIHEH cpe/e.

B cBmu ¢ 0003HAaYeHHBIM BBINIE, HE TpedyeT
JIOTIOTHUTEIBHBIX J0KA3aTeNbCTB YTBEPIKICHHUE, YTO IS
OTIpeNieNIeHUs] NIPUHIINIA TPYNITUPOBAHNS B OPTaHU3ALINI
HE00XOIMMO YeTKOE MPEICTABICHNE O TOM, B KAKOM THIIE
BHEIIHEH cpesl QyHKIMOHUPYET JaHHAs OpTaHU3alHsL.

B TecHol cBA3M C NPUHLMIOM TIPYHNIHPOBAHUSL
HaXOJUTCA Takoi napameTp Ju3aiiHa KaK
JIOMUHUPYIOIUI KOOPAUHAIIMOHHBII MEXaHU3M.

[IpunATo  cuMrTaTh, UYTO  KOOPJAMHALOHHBIE
MEXaHU3MBl — 93TO pBIYArH, KOTOPBIE OIPEIEINIIOT
YPOBEHb Pa3/eleHus TpyJa U MEXaHU3MOB KOOPAUHALUU
B OpraHU3aIMH.

OTtMmeyaeM, YTO KaXXAOMY THIy BHELIHEH Cpensl
COOTBETCTBYET ONpEEIIEHHBII JIOMUHUPYOIIMH
KOOPAWHAIIMOHHBIN MEXaHU3M:
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- IPOCTOM W JAMHAMHYHOM Cpelie COOTBETCTBYET
MPSIMO#T KOHTPOJIb;

-mpocTod M cTaOWIBHOW — BHEIIHEW  cpene
COOTBETCTBYET CTaHAAPTU3AIUsA PabOYMX MPOIECCOB Kak
JIOMUHUPYIOIIUH KOOPAMHAITMOHHBIN MEXaHU3M;

- CIOKHOM M CTaOWIBHOW  BHEIIHEH  cpele
COOTBETCTBYET KOOPJAMHAIIMOHHBIH MEXaHW3M, KOTOPBIH
oTpeneNsIeTcs Kak CTaHAapTH3aNrs HABBIKOB W 3HAHWIA;

- CJIO)KHOM M JMHAMMYHOM COOTBETCTBYET TaKOM
MEXaHM3M KakK B3aUMHOE COTJIACOBaHUE;

- CJIOKHOM M JUHAMUYHOM cpelie CpeaHel CTeneHu
COOTBETCTBYET CTaHIAPTHU3alUsl BBIMYCKa KaK OCHOBHOM
KOOPJIMHAIIMOHHBIM MEXaHH3M B OpTaHHU3all|H.

Cpenmn  mapaMeTpoB  Ju3aifHa  KOH(pUTypauit
OpPTraHM3aIUOHHBIX CTPYKTYp 0c000€ MECTO 3aHHUMAaeT
BEPTUKAJIbHAS U TOPU3OHTANIbHAS JICIICHTPATH3AIIHS.

JeneHTpanu3aiyss — MpoIecc IepepacupeacicHus
(GyHKIMHA, BIAacTH, IOJHOMOYHMH OT LEHTPaJbHOIO
MECTOIIOJIOKEHHUS WK YIPABJISIONIEro oprana [7].

Tak, OopraHu3aIys, MeHeKepam KOTOpO#
napauieIbHO  JSJICTHPOBAHBI TIpaBa IO  IPHHSATHIO
pelICHHM, SBISETCS, KaK TMPaBWIO, BEPTUKAIBLHO U
TOPU30HTAIBHO JCIICHTPAIN30BAHHON, YTO IO3BOJISAET
HCIIOJIb30BaTh TaKUE MPEHUMYIECTBA ICICHTPATH3AIIN
KaK 3¢ heKTUBHOE pacmnpenenenue KOHTPOJIS,
OTEpaTUBHOE pearupoBaHWE HA BHEIIHHE (AKTOPHI,
MOTHBHPOBAHHUE MEPCOHATIA.

HeobOxomumo Takxke yuecTh chenytomee. Yem
CIIOXKHEe BHEIIHAA cpena, TeM Oonee
JIEUEHTPAIN30BaHHOW  SBJIIETCA  CTPYKTypa JAaHHOH
OpTraHU3alNH.

CylecTByeT MHOXECTBO METOAOB OINPEACIEHUs
BIMSHUA (PaKTOPOB BHEIIHEH Cpenbl, €€ XapaKTEepPUCTHK U,
COOTBETCTBEHHO THIA C YYE€TOM YXE OIpeIeIeHHON
CTENEHU CI0KHOCTU M IMHAMMYHOCTH BHEIIHEH Cpenbl, a
HMEHHO:

- METOJ, CPABHEHMsI, KOTOPBIM II03BOJIIET OLEHUTh
BIMsIHAE (AKTOPOB BHEHIHEH CpEAbl, OINpPEIeIUTh
OTKJIIOHEHUSI OT paHee OIPEACIIEHHbIX II0Ka3aTeleil,
YCTaHOBHUTbH NPUYHUHBI UX BOSHUKHOBEHHUS,

- UHJIEKCHBII METOJ, KOTOPbIA NPUMEHSETCS IIPU
U3Y4YCHUH CIIOKHBIX SIBJICHMM, OTICJIbHBIE 3JIEMEHTBI
KOTOPBIX HEM3MEPUMBIMH;

- OayaHCOBBIH METOJ MPEAIOaraeT CONOCTAaBICHUE
B3aUMOCBSI3aHHBIX IOKa3zaTeleld BIMSHHUA (AKTOPOB C
LENbI0 ONpENENeHUs] M H3MEPEHHs HX B3aUMHOIO
BIIMSIHUS

- merox SWOT - ananusa;

- METOABl MCCIIEJOBAHUS  OIEpalui, CYIIHOCTh
KOTOPBIX 3aKJIIOUAETCS] B IPUMEHEHUU MaTeMaTHYECKHX,
KOJIMYECTBEHHBIX METO/IOB JUISL 000CHOBaHUSA
pemieHH BO BCeX OO0JAaCTSIX  IeNeHamlpaBIeHHOU
JIeATENbHOCTH.

[Ipn oueHke BiIUSHUS (AKTOPOB BHEIIHEH CpeIbl
OTMEYaeM, 4YTO JUHAMUYHOCTb U CIIOKHOCTh Kak e€
XapaKTEepUCTUKH HEKOPPEKTHO paccMaTpUBaTh C TOUYKHU
3peHus] Hajau4dMsg  aOCONIOTHOW  CHCTEMBbl  OTCYeTa,
YKa3aHHBIC BBIIIE METOAbl OLEHKH BIMSHUS MOTYT
OKa3aTbCs  HEAOCTAaTOYHO  S(PQPEKTUBHBIMH  HU3-3a
OTCYTCTBUS BO3MOXHOCTH OIIpEEJICHUS

(hYHKIIMOHATPHON 3aBUCUMOCTH JTUHAMHYHOCTH "Oa3uca'
OT BPEMCHH.

[lostomy, Hambonee NPUEMIIEMBIM METOJIOM, II0
MHCHHIO aBTOPOB, SIBIISICTCS METOJ 3KCIEPTHBIX OICHOK,
CyTh KOTOPOTO 3aKIIOYAETCs B MPOBCACHUU HMHTYUTHBHO-
JIOTUYECKOT0 aHallM3a B COYETAHHM C KOJUYECTBEHHBIMH
METOJIaMH OIICHKH U 00pabOTKH JTaHHBIX.

W3BeCTHBI  CIEAYIOMME  METOABl  JKCIIEPTHBIX
OIICHOK: METOJ] acCOIMalni, METO MapHBIX (OMHAPHBIX)
CpaBHCHMIA, METO/I BEKTOPHBIX MIPEUMYIIECTB,
WHAUBUAYAIbHOE SKCHEPTHBIM ONpOC, METOJ CpeaHen
TOYKH.

MeTol BEKTOPHBIX MPEHUMYIIECTB — 3TO METOJ, IMPH

KOTOPOM  O3KCIEpPT  aHaIM3upyer  Bech  Habop
aNbTEPHATHBHBIX BAPHAHTOB U BBHIOMpaeT Haubojee
MPEANOYTUTEIBHEL.

Ho, HecMOTps Ha TO, KaKOH M3 M3BECTHBIX METOJIOB
OLIEHKH BIHSHUS (aKTOPOB BHEIIHEeW cpeabl Oyner
MIPUMEHEH, MEHEIKEpYy, KOTOPbIN IJIAaHUPYET YIPaBIAThH
HOPOLIECCOM ~ OPTraHHM3allMOHHBIX HM3MEHEHWH, ClegyeT
6e30IM00YHO ONpeIeINTh YPOBEHb BIMSHHS yKa3aHHBIX
XapaKTEpUCTHUK BHEIIHEN CPEMbIL.

Takue XapakTepHCTUKH KaK HEONPEAEICHHOCTh H
Bpax1e0HOCTD BHEIIIHEN cpensl JESTENbHOCTH
OpTaHU3aINH SBISIOTCS TOCIEICTBUAMH CYIIECTBYIOLIETO
YPOBHSI TUHAMHUYHOCTU (C y4eTOM e€ CIOXKHOCTH), a He
HaoOoport [18]. iIMeHHO mo3TOMY UIsi ONpEeIeHUs TUIIa
BHEIIHEH cpenpl, KaK IPaBUJIO, HCIOIB3YIOTCS HMEHHO
CIO)KHOCTh W JAMHAMHYHOCTh Kak €€ OCHOBHBIE
XapaKTepPUCTUKH.

VYuuTeIBasg BCE BBIMICNIEPEUHCICHHOE, MEHEKEDY,
KOTOpBIN 00s3aH (YHKIIMOHHPOBATH B 3-X IUIOCKOCTSX
(mnockoctn  WHGpOPMAIMM, IUIOCKOCTH  JIIOAEH W
TUIOCKOCTH AEHCTBUS) CIIEyeT ONPEAETIUTh TUIl BHEIIHEH
cpensl JeSITEAbHOCTH OPraHU3alud U TOIBKO MOCIE 3TOTO
HNPUCTYNAaTh K PELICHHIO BONPOCOB HENOCPENCTBEHHOTO
YIpaBJIEHUS MPOLECCOM OPTraHW3allMOHHBIX H3MEHEHHH.

Huxe TpeACTaBICHBI OCHOBHBIE ATaMbl
METOAMYECKOTO TMOAX0Ja K TMPOIECCYy YIpaBICHUS
OpraHU3aIMOHHBIMU U3MEHEHMSIMU (pHC. 2).

[Tockoctn (bYHKIIMOHUPOBAaHUS MeHeKepa
(mnockocth  MHGOpPMALMH, IUIOCKOCTh  paboThl ¢

MEPCOHATIOM U TUIOCKOCTh JICHCTBHIA), PE/ICTABICHHbBIC B
METOJMYECKOM  MOJXOJE,  MPEIACTABISAIOT  CcO0OM
MHTETPATHBHYIO COBOKYITHOCTh HAIPABJICHHUN [eHCTBHI
MeHe/Kepa, O003HAYEHHYI0 COIJIACHO — Pe3yJbTaTaM
MaTpUYHOTO aHaimu3a (cM. Tadi. 1).

B])IBOIH)I U MEPCHEKTUBbI IlaJ]bHeﬁHIerO pa3sBuUTHUA

B nanHO# cTaThe MpENCTaBIIEHO PEIICHHE HAay4HOU
3a/laud, KOTOpas 3aKJIoYaJoCh B COBEPIIEHCTBOBAaHUH
METOJIMYECKUX OCHOB U pa3paboTke MPaKTUIECKUX
pekoMeHganuid Mo (GOPMUPOBAHUIO COBOKYITHOCTH U
[OCJIE0BATEIbHOCTU AEHCTBUH B IIPOLIECCE YIIPaBJICHHUS
OpPraHU3allMOHHBIMM H3MEHEHUSMH C YY€TOM BIHMSHUSA
(hakTOpPOB BHEIIIHEH CpeIbL.

brin nmpousBelneH MaTpUUYHBIM aHAIW3 OCHOBHBIX
MOJIO)KEHUH MOAXOJI0B K MpolleccaM OpraHU3alMOHHBIX
W3MEHCHHH, a Takke CHOPMUPOBAH METOIMYCCKHMA
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1 Or[pez[eneHI/Ie BIIUAHUA (baKTOpOB BHEITHEH Cpeabl, TUIla BHEIITHEH Cpeabl C y‘{éTOM XapaKTECpUCTHUK!

CIIOXKHOCTHU U TUHAMHWYHOCTHU

Y

| 2.1 bnok nnpopmanuu | 2.2 bnok paboTsl C IepCoOHAIOM

2.3 brnok gencrBuii

7

L7

L7

3.1 IIpoekmuposanue
napamempoe ousaina
Konguzypayuu
Op2anu3ayuoOHHON
cmpyKmyput
(Oomunupyrougui
KOOpOUHAyUOHHbBLIL
MexaHusm, cmeneHns
8EePMUKAILHOU U
20pU30OHMAILHOIL
Oeyenmpanusayuu,
npunyun
2PYRRUpoBanu u
opyzue);

onpedeneHue
HeobOxooumocmu
co30anusn ammocgepol
OezomnazamenbHozo
oelicmeust;

Hanuvue
KOpnopamuenozo
euoeHus;

HO020MOBKa K
UCHOIb306AHUIO Mep,
KOmopule A6NA10mcs
cineocmeuem

980 IIOUUOHHO20
pazeumusi;

ouazHocmuka
ybexcoenuii;
npuznanue

npomueopeuuil,
Haxosicoenue obananca.

npomugodopcmeyrouiux

3.2 Co30anue erusamenvHou
KOManowt pepopmamopos;

Ippekmuenan nponazanoa
KOpROPAMUGHO20 6UOCHUSL;

ananu3 MHeHuilt COmpyoHuKos Ha
memy yennocmeii;

onpeodenenue npenamcmeui,
Komopble mewaom
PYKO0BOOCHMB06AM bCA UEHHOCMAMU

Mmomueayus Kiiroueeolx deepoe,
JII00€ ¢ MHO20YUCTICHHbIMU
CéAaA3AMU;

n0020MO6KA U3MEHEHUTI C6EPXY U
606/1€4b NEPCOHAT CHU3Y,
paccuumuléan Ha ecmecmeennoe
pazeumue;

UCNOIb306aAHUE CUMYAMUBHOZ0
nooxooa;

co30aHue cmpamezuyecKux
AbAHCOE;

cnocoocmeosanue noAGIEHUIO
KOHCeHCyca 6 OmHouieHuu oouiezo
8uoenus, pazeumuio HeooxooUMbIX
HABLIKOB K YNPABIEHUIO U
compyonuuecmay.

3.3 Yempanenue npenamcemeuii, o10xupyroujux
HO6066€0CHU;

cucmemnoe naaHuposanue u odecneyenue
pe3yiomamos;

3aKpensenue 00CMUZHYmMOo20 6 KOPROPAMUGHOTL
Kyabmype;

GHeOpeHue Ni1ana npeoopazoeanus;

He00xX00uMocmsy 0006020 GHUMAHUA KOHMPOJIIO C
Uenbro CIUMYIUPOBAHUS HEOOXOOUMBIX NEPEMEH 8
NPUBLIYHOM NOBEOEHUU COMPYOHUKOB;

3amMena 6epMUKAILHOI MOOEU YRPAGIEH U
cucmemoii ynpagienus, 0CHOGAHHOU Ha
UEeHHOCIU, 3aNYCK UHUWUAMUG RO YCIMPAHCHUIO
npenamcmeuil;

npu ycnosuu QyHKYUOHUPOBAHUA OPZAHUIAUUU 8
ougpgpepenyuanvnoii enewineii cpede ciedyem
UCRONB306AMY: 63AUMHOE CO2NACOCAHUE KAK
OCHOGHOII KOOPOUHAYUOHH LI MEXAHU3M,
PUIHOYHbLI RPUHYUR ZDYRAUPOGCAHUA
OpP2AHU3AYUOHHBIX OUHUY, 0COD0E GHUMANHUE
aKyeHmupoeamsy Ha 00yUeHUU U UHOOKMPUHAYUU,
a maksice Ha He@bICOKOI CHMenenu CReyuaIu3ayuu
pabouux 3adanuii u popmanuszayuu mpyoa,
HAMUYUU UHCIMPYMEHM 06 83AUMOOCICINEUS
(mMampuunvix cxem, MeHeoIHCeEPO8 —
UHMeZPamopos, cOeOUHAIOUUX 0O0TIHCHOCIHBIX
no3uyuil, padouux KOMUmMemos u pynn);

cocpeoomoueHue pecypcog Ha HanpPaeIeHUAX,
Komopble 601bute 6ceco mpegyrom usmeHnenuil;

Heampanulauua CKenMuKos, npueieHeHue Ha
C6010 CMOPOHY npedcmasumenell 6bICULE20
PYKosoocmea;

ynpaejieHue oKpycaiouieii cpeooit;

ynpaenenue QyHKyuoHanbHvMu KOHGAUKmMmamu;

ocyuiecmenenue DICE ananusza;

opmanuzayua Ho6bIX NPUHUUNOG 6 ROTUMUKE,
cucmemax u CMpyKmypaxs

ceoesepemenHnan adanmauuﬂ cmpamezuu.

72

L2

4 Omnpepenenue (akTa TOCTHXCHUS TTOCTABJICHHBIX LIeJeH

Y

7

5 OGHOBIIEHHOE COCTOSIHUE OpraHU3alNH
(110 pakTy yCIIEUIHO peaTn30BaHHBIX OPraHU3aIlMIOHHBIX H3MEHEHHU)

Puc. 2. OcHOBHBIE 3TaIlbl METOJUYECKOTO MOAX0/a K MPOLECCY YIPABICHUS OpraHU3allMOHHBIMI H3MEHEHUSIMU
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MOAXOJ K Ipoleccy YIPaBICHUS OPraHU3alMOHHBIMU
W3MEHEHHSMH C YYeTOM BIHSHHSA (PaKTOPOB BHEIIHEH
Cpenbl 1eATENbHOCTH OPraHu3aluu.

Pa3paboTaHHBII METOIMYCCKUI MOIXOM MPUMECHUM
BHE 3aBHCHUMOCTH OT TOTO, IJle¢ Obl HE pPacrojarajiuch
OpraHu3aIiK, KaKMMH ObI TEXHOCHCTEMaMHU HE 00J1a1aiy,
KaK JIONro Obl HE HAXOJWJINCh Ha PHIHKE TOBAapOB MU
yernyr. Takke cliegyeT yduecTb, 4YTO METOJUYECKHd
MOAXOJl  SIBNSIETCSI  OCHOBOM  IUIsl  OCYIIECTBJICHHUSA
OpPTaHM3AIIMOHHBIX TPEoO0pa3oBaHU B OPTraHU3AIIIX,
GyHKOHOHMPYIOMUX B Au(QepeHInanbHON BHEITHEH
cpene.

JlaHHBI TOAXOJ CTPYKTYpPHpPOBAH IO I3TamaM H
TO3BOJISICT TP YCIOBUM CBOEBPEMEHHON M KaueCTBEHHOU

MPUHIAIA TPYIIUPOBAHNS M CTETICHW BEPTUKAIBHOW M
TOPM3OHTANBFHON JEIeHTPAIH3alNH, IPUHIMATh PEIICHIE
0 BHE/IPCHUU npeoOpa3oBaHui, YIpaBICHUU
3aIIaHUPOBAHHBIMU OPTraHU3ALMOHHBIMU H3MEHEHUSIMHU.
[IpuMmeHeHne JaHHOTO MOAX0/1a MO3BOJISIET OPraHU3aLUsIM
c(hOopMHUPOBATH OCHOBY OPTaHU3AIIMOHHBIX W3MCHCHHH U
YCIIENIHO pPEeaju30BhIBATh OOIICe BHICHHE MEPEMEH Ha
MpaKTHKE.

B nmnepcrnexkTuBe, NpuMEHEHHE JaHHOTO MOJIX0Ja
MOJKET TaK)Xe CIY)KUTh OCHOBHOH IUIS pEeIICHUs 3aIadH,
Kacaromencs YIpaBJICHUS OpTraHNU3AIHOHHBIMHU
W3MEHCHMSIMH B  CIydae CO3[JaHHA  OpraHu3amnueit
WHHOBAIINH LEHHOCTH IIPH WCHOJIH30BAHUHU ITOAPBHIBHBIX,
paauKaIbHBIX W TMONACP)KUBAIOIIMX TEXHOJOTHHA ITyTEM

OLICHKH BJIMAHUA q)aKTOpOB BHEIIIHEH Cpeanl, BO3MOXKHOM PCKOHCTPYKIHHU T'pAaHULl PbIHKA TOBApPOB HJIN
OIpCACICHUU eé THIIA, JAOMHHHUPYIOUICTO YCIYT WK BbIXOJa 3a MPEACIIbl CYIICCTBYIOMICTO CIIpOCa.
KOOpAMHAIIMOHHOTO MCXaHHU3Ma B OpraHusanuu,
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BAOCKOHAJIEHHA METOAUYHUX 3ACAJl YIIPABJITHHSA
OPI'AHIBAIIMHUMHU 3MIHAMMU

IIpeqMeToM 1oCHi/KEHHS € METOIWYHI 3acaiy Ta NMPaKTHYHI acleKTH MPOIeCy YNPAaBIiHHSA OpraHi3alifHUMH 3MiHamMu. Merta
poOOTH — BIOCKOHAJEHHS METOAMYHHMX 3acal 1 po3poOKa MPAaKTUUYHUX PpEKOMEHAamid Imoao (OpMyBaHHS CYKYHNHOCTI Ta
TIOCJIITOBHOCTI Jilf B IIPOIIECi yIIpaBIIiHHA OpraHi3aliifHIMu 3MiHAMH 3 YpaxXyBaHHSIM BIUTUBY (pakTOpiB 30BHIIIHBOTO CepefoBHIa. Y
CTaTTi BHUPIINIYIOTHCS HACTYIHI 3aBAAHHS: MAaTPHYHHUN aHAaNi3 OCHOBHHX IOJIOKCHB INJXOJIB JO MPOIECIB OpPraHi3aliiHUX 3MiH;
(opMyBaHHS METOAMYHOTO MiAXOAY AO HPOLECY YIPaBIiHHSA OpraHi3alifHUMHM 3MiHAMH 3 YpaxyBaHHSAM BIUIMBY (pakTopiB
30BHIIIHBOTO CEPEeIOBUINA TisSUIFHOCTI OpraHizaiii. BUKOPHCTOBYIOTbCS Taki MeTOAM: METOJ Mi3HAHHS, TEOPETHYHOTO y3arajJbHEHHS
Ta TOPIBHAHHS; METOJ CHCTEMHOI'O aHaji3y Ta CHHTe3Yy, MeTon TpadidyHoro mozemoBaHHA. OTpuUMaHI HACTYIHI pe3yJbTaTH: 3
METOI0 YIOCKOHAJICHHS ICHYIOUHMX MiAXOJiB, 3alPOINOHOBAaHMX BiAOMHMH BUYCHHMH, HPOBEICHO MAaTPHYHHMK aHali3 OCHOBHHUX
MOJIOXKEHb MIAXOMIB [0 MPOILECIB OpraHi3aliiHUX 3MiH, BU3HayeHa cilabka CTOpOHA iCHYIOYMX HIIXOMiB, a came: BiJACYTHICTb
MOCIITOBHOCTI Jiif B Tpolleci peaiizamii OpraHi3allifHMX 3MiH BiANOBITHO JIO ICHYFOUOTO THIIOM 30BHINIHBOTO CEPEIOBHINA;
aBTOpaMH CHOPMOBAHUH METOIUYHHI MiJXiX IO MPOIECY YNpPaBIiHHI OpraHi3alifHUMU 3MiHAMH 3 ypaxyBaHHSM BIUIUBY (haKTOpiB
30BHIIIHBOTO CEPEJOBUINA MisUTBHOCTI opraHizamii. BucHoBkm: Po3poOiieHHH METOMWUYHWMNA MiAXIM CIiJ 3aCTOCOBYBAaTH 032
3aIeKHICTIO BiJ TOTO, ¢ O HEe pO3TaIIOBYBAJIHCS OpraHi3allil, IKUMH O TEXHOCHCTEMH HE BOJOJLIH, SIK JIOBro 0 He mepeOyBanu Ha
PHUHKY TOBapiB 4u Hociyr. JlaHuil migxiZ CTPYKTYpOBaHHUI MO eTamax i JO3BOJISE 32 YMOBH CBOE€YACHOI Ta SIKICHOI OIIIHKM BIUIUBY
(axTOpiB 30BHILIHBOTO CEPEIOBHUINA, BU3HAUECHHI HOTO THUIY, JOMiHYIOUOT0 KOOPIMHAIIIHOTO MeXaHi3My B OpraHisalii, IpUHIUIY
TpyIyBaHHS i CTYIEHS BEPTUKAIBHOI Ta TOPU3OHTAIBHOI JEIEeHTpalizalii, IpuiMaTH pillieHHA NMPO BIPOBAKCHHS NEPETBOPEHbD,
YIPaBIIiHHA 3aIUIAHOBAaHUMH OPraHi3allifHUMH 3MiHAMH. 3aCTOCYBAHHS JaHOTO MIiIXOAy JO3BOJISIE OpraHizalisiM chOpMyBaTH OCHOBY
OpTraHi3aliifHIX 3MiH i YCIIIIIHO peayli30ByBaTH CILIbHE OaueHHs 3MiH Ha NPaKTHIII.

KmrouoBi cioBa: opraHizamifiHi 3MiHM;, 30BHIIIHE CEpElOBHUINE; KOPIOpPAaTHBHE OauyeHHS; KOOPJAMHALIIHUA MeXaHi3M;
JICIICHTpaTi3aIlis.

IMPROVEMENT OF THE METHODICAL BASIS OF ORGANIZATIONAL CHANGE
MANAGEMENT

The subject of the study is the methodological foundations and practical aspects of the organizational change management process.
The goal of the work is to improve methodological foundations and to develop practical recommendations for the formation of the
totality and sequence of actions in the process of managing organizational changes, taking into account the influence of environmental
factors. The following tasks are solved in the article: matrix analysis of the main provisions of approaches to organizational change
processes; the formation of a methodological approach to the process of managing organizational change, taking into account the
influence of environmental factors of the organization. The following methods are used: the method of cognition, theoretical
generalization and comparison; system analysis and synthesis method, graphic modeling method. The following results were
obtained: in order to improve the existing approaches proposed by well-known scientists, a matrix analysis of the main provisions of
the approaches to the processes of organizational change was carried out, the weakness of the existing approaches was determined,
namely: the lack of a sequence of actions in the process of implementing organizational changes in accordance with the existing type
of external environment; the authors formed a methodological approach to the process of managing organizational changes, taking
into account the influence of environmental factors of the organization. Conclusions: The developed methodological approach is
applicable regardless of wherever the organizations are located, no matter what technology systems they have, no matter how long
they are on the market of goods or services. This approach is structured in stages and allows, subject to timely and qualitative
assessment of the influence of environmental factors, determination of its type, the dominant coordination mechanism in the
organization, the principle of grouping and the degree of vertical and horizontal decentralization, make a decision on the
implementation of transformations, and management of planned organizational changes. The application of this approach allows
organizations to form the basis of organizational changes and successfully implement a common vision of change in practice.
Keywords: organizational changes; external environment; corporate vision; coordination mechanism; decentralization.
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QUANTIFYING OPTIMAL POLICY IN AN ENDOGENOUS MODEL.:
A THEORETICAL ANALYSIS

The subject matter of research is the examination of the optimal public policy in an R&D-based endogenous growth model with
monopolistic supply of intermediate goods. The goal of the work is to study whether an adequate government intervention can
provide the required incentives to correct market inefficiencies and make the decentralized economy to replicate the optimal solutions
attainable by a social planner. The article solves the following tasks: finding the model economy’s decentralized equilibrium and
social optimal solution, comparison of the welfare effects of different fiscal variables, consideration of the different market distortions
and the choice of the appropriate policy variables that allow the decentralized economy to achieve sustainable optimal growth.
Methods of mathematical formulation, theoretical analysis and economic interpretations have been used. The following results were
obtained: the first-best optimum can be decentralized by means of a tax on capital income at a constant rate combined with equality
between the share of public spending in the total expenditure on education and the tax on labor income and a time-varying subsidy to
R&D. Conclusions. Investments in knowledge-capital are the principal determinants of economic development. Our model
incorporates three sources of inefficiency: monopolistic competition in the intermediate-goods sector, duplication externalities and
spillovers in R&D. To correct these imperfections and achieve sustainable optimal growth, the intervention of the state by an effective

fiscal policy is necessary.

Keywords: endogenous growth; R&D intensity; social planner; monopolistic distortions; optimal policy.

Introduction

There Fiscal policy has received much attention in
the literature on taxation and growth. Numerous
theoretical and empirical studies have been devoted to
understanding the growth and welfare effects of various
taxes and government expenditures and the optimal
structure of tax systems (e.g., Chamley, 1986; Barro,
1990; Turnovsky, 1996; Judd and Kenneth, 1999; Guo
and Lansing, 1999; and Turnovsky, 2000). Almost all the
theoretical studies in this literature use either neoclassical
models or capital-based endogenous growth models. In
the fully-industrialized phase three sectors are acting: the
competitive final goods sector, the schooling sector where
knowledge (human capital) is accumulated, and the
intermediate goods sector which produces an increasing
variety of goods due to R&D. In this sector there is
monopolistic competition, so innovative firms charge a
markup of price over cost and, therefore, production of
intermediate goods is too low relative to its efficient
value.

However, monopoly power is not the only plausible
source of inefficiency in R&D-based growth models.
Thus, empirical evidence reported, e.g., by Griliches
(1992) and Porter and Stern (2000) also supports the
existence of R&D spillovers in innovation — a "standing
on shoulders" effect (e.g., Jones, 1995). Engelbrecht
(1997) and Del Barrio-Castro, Lopez-Bazo and Serrano-
Domingo (2002) find that R&D spillovers are actually
statistically significant in empirical specifications that
include human capital. Several authors have also pointed
out that the R&D activity may be subject to an external
effect associated to the duplication and overlap of research
effort — a "stepping on toes" effect (e.g., Jones, 1995,
Stokey, 1995). Intuitively, the larger the number of people
searching for ideas is, the more likely it is that duplication
of research would occur. Evidence of duplicative research
has been found, e.g., by Kortum (1993) and Lambson and
Phillips (2007).

According with this empirical evidence, Grossmann
et al (2010), Gomez (2011) and Iacopetta (2011) have
incorporated R&D spillovers in innovation and an
externality associated to the duplication of research effort
into the Arnold (2000a) and Strulik (2000) model. This
raises the question of whether an adequate government
intervention can provide the required incentives to correct
these inefficiencies and make the decentralized economy
to replicate the first-best solution attainable by a social
planner. However, only a little number of these previous
contributions has analyzed this issue. The majority of
studies focus on studying the equilibrium dynamics of the
market economy only. This paper seeks to fill this gap.

In Arnold (2000b) studies the optimal combination
of production and R&D subsidies in the Romer (1990)
model. This model has been criticized because of the
implied counterfactual scale effects and, furthermore, it
does not include duplication externalities. Grossmann et
al. (2010b) consider instead a semi-endogenous growth
model a la Jones (1995), in which economic growth is
driven solely by exogenous population growth. The
introduction of human capital as an additional source of
growth allows to overcome this shortcoming because
economic growth is fully endogenous, Gomez and
Sequeira (2011), i.e., ultimately driven by private
incentives to invest in human capital. As argued by Strulik
(2007), this also reduces the importance of R&D and,
therefore, the role of externalities associated to innovation.
Furthermore, Grossmann et al. (2010b) do not study
analytically the stability of the centrally planned economy.

Other related research has been made by Jones and
Williams (2000), Alvarez-Pelaez and Groth (2005), Steger
(2005) and Strulik (2007). These studies of the optimality
of investments in R&D concentrate on the quantitative
assessment of distortions on the steady state —
disregarding the transitional phase. Hence, the dynamic
optimal policy is not analyzed. Furthermore, aside from
Strulik (2007), their models do not allow for human
capital accumulation. Grossmann, Steger and Trimborn
(2010a) compute numerically the optimal policy in a
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version of the Jones (1995) model with human capital
accumulation calibrated to U.S. data. However, as it is
subject to diminishing returns, human capital is not a true
engine of growth and it assumes a stationary long-run
value. Furthermore, the optimal fiscal policy is not
characterized analytically. Grossmann et al. (2010a) take
into account the transition dynamics in their numerical
simulations, for tractability reasons they only consider
policies in which the subsidy rates are constant over time.

This paper aims to characterize analytically the
optimal dynamic fiscal policy in R&D-based endogenous
growth model which incorporates domestic innovation,
investment in education, distance to technology frontier
and external technology spillovers through import of
technologically advanced products and foreign direct
investment as engines of growth. The model incorporates
three sources of inefficiency: monopolistic competition in
the intermediate-goods sector, duplication externalities
and spillovers in R&D. To this end, we analyze the
efficient growth path that a benevolent social planner
would implement. We aim to provide conditions for the
existence of a unique feasible optimal steady state with
positive long-run growth. The optimal growth path can be
decentralized by means of a tax on capital income at a
constant rate, an equality between the share of public
spending in the total expenditure on education and the tax
on labor income and a time-varying subsidy to R&D.
Unlike previous works that rely solely on steady-state
analysis, we take explicitly into account the transitional
dynamics when evaluating the economic effect of
removing the inefficiencies.

The remainder of this paper is organized as follows:
Section 2 describes the decentralized economy. Section 3
analyzes the socially planned economy. Section 3 devises
an optimal fiscal policy capable of decentralizing the
optimal growth path and Section 4 concludes.

The Market Economy

Consider an economy where total supply of labor is
constant (L =L,Vt). It consists of education sector
knowledge (human capital) is accumulated and three other
productive sectors: a final goods sector, an intermediate
goods sector, and finally, a research sector. While the final
goods sector and the R&D sector are competitive, the
intermediate  goods sector is monopolistic. The
endowment of time is normalized as a constant flow of

one unit per period. A fraction u, of time is devoted to
production of final goods, a fraction u, to education, and
a fraction u, =1-u, —u, to innovation activities.

The market for final goods is perfectly competitive
and the price for final goods is normalized to one. Final
output, Y is produced with a Cobb-Douglas technology:

Y=(uH)" fxfdi,0<a<1 )
i=0

Where, H is the level of total human capital, (1-a) is the
human capital’s income share and X, is the amount used

for each one of the A intermediategoods. To enter the
intermediate sector, a firm must acquire a patent from the
successful innovator which allows the firm to produce an
improved differentiated intermediate by employing
physical capital K and charge a monopoly price for the
product. In the sector i, the production function of the
quantity X, is specified as x, = K /A . Profit maximization
delivers the factor demands as follow: The interest rate
(r =a’ Y/K), the wage rate per unit of employed human

th

capital w=(1-a)Y/uH and the price of the i

A
intermediate goods is ( p, =a¥x"" I xi“dij .
i=0
Each firm in the intermediate goods sector owns an
infinitely lived patent for selling its variety x,, which
costs r unit of Y to be produced. For each unit sold of the
intermediate goods producers receive a unit price p,.

Producers act under monopolistic competition and
maximize operating profits: 7z, =(p,—r)x. Profit
maximization in this sector implies that each firm charges
a price of (pi = r/a). Under symmetric hypothesis, we

have x =x and p, = pVi. Hence, the quantity of

intermediates employed is xA=ca”Y /r, firm profit is
A

r=0-a)aY /A and j x“di = Ax“ . Substituting this
i=0

expression into (1) yieldsy:k“(Auyh)H. Where, vy, k

and h are the final output, physical capital and human
capital per worker, respectively.

A representative household derives utility from
consumption, ¢ according to

o l-o _1
[&——e7dt p>0, @)
s 1-o

Where, p is the rate of time preference and o is the relative
risk aversion. His human capital is accumulated according
to:

Ry = B(uphy )” D7 ®3)

Here, B is a positive technical parameter determining

at what rate investments in the education sector are

converted to a growth human capital, D is the private

expenditure on education per student and (O < 3<1)

captures decreasing returns to teaching input. The fraction

u, is not directly observed. It’ modeled in many studies

by the ratio of the average number of years of schooling S
to the life expectancy L, ; u, = (S/Lg).

The budget constraint faced by a representative
individual is given by the following equation:

a=(1-7)ra+(l-7, )w(l-u )b, —c—(1-54)D,  (4).

Where, a is the average wealth and a is its variation. 7,

7, and s; are taxes on capital and labor incomes and
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education subsidy accorded by the government. Empirical
evidence shows that both types of school expenditure
(private and public) are proportional on average. We then
assume a linear relationship between the two variables

defined as follows: D, ~(D, , where ( is a positive
constant.
Let g, denote x’s growth rate, g, = X/xand X, the

initial value of the variable x. The individual maximizes

her intertemporal utility (1), subject to the human capital

accumulation technology (3) and the budget constraint (4).
The resolution of this program gives:

u 1-9 1-9 D 1-9
logh=1logh, + B| ¢x— ti —= 0,
u, h, Y
1-9 1-9 1-9
u D
g, =9B| Ix v Yo __pub u,
uy, h, Y

%y

This result shows that the education subsidy
stimulates human capital accumulation, whereas the tax
on labor income has a negative impact. This confirms the
empirical evidence provided by Hanushek and Kimko
(2000) and Pritchett (2001), Marcelo Soto (2006) and
Florent (2016). From these equations, we deduce that the
aggregate human capital H acquired through education
can be expressed as follow:

a hjﬂs
H=H,xe (Y , (5)

D ub - -
Where, T” is the total public

expenditure on education expressed as a percentage of
GDP (Index of Education Quality) and «, is the rate of
return to schooling corrected by the quality index. In the
R&D sector, the intervention of new intermediates
according to following model:

Ve
. 6 € v Aup ~A
A=s' (uRh) (Mj (—FD' ) L A
. \YJ N Y J Asup Externalityeffect
Domestic innovation Technology spillovers  ~————
Distance to frontier
Where, ¢'>0 is a parameter of research goods and therefore the direct import of these goods is one

productivity and (uRh) represents average human capital

devoted to innovation. Hence, this specification
incorporates a duplication externality of research effort, as
well as the potential for spillovers in R&D. We assume
that 0<f<1 and 0<I<1l. The fraction u, is

approximated by the proportion of scientists and engineers
engaged in R&D L, to the total labor force L (see Ha and

Howitt, 2007; Madsen, 2008; Madsen et al., 2010). It is
parameterized by (izu ) The term A is the
L R

frontier technology. It measures the available "leading-
A%up - A

up

edge technology" and ( ] is the relative difference
in total factor productivity of one economy from the
global maximum. This term captures the idea that there
are benefits to backwardness. M is nominal import of
technologically advanced products from the industrial
countries and (FDI/Y) is the share of inward FDI flows in
GDP. In this model, we divide by GDP to allow for
product proliferation and increasing complexity of new
innovations as productivity increases (Ha and Howitt,
2007).

Since developing countries carry out little or,
insignificant R&D activities, the degree of technological
diffusion from countries close to the frontier is likely to be
one of the key drivers to accelerate the TFP growth in
those developing economies (Savvides and Zachariadis,
2005). Coe et al. (1997) argue that total factor
productivity in developing countries is positively and
significantly related to R&D in their industrial country
trade partners and to their import of technology.
Innovation is usually embodied in capital and intermediate

channel of international technology spillovers (Grossman
and Helpman, 1991; Coe and Helpman, 1995). Foreign
Direct Investment (FDI) by the Multinational
Corporations (MNCs) may be another channel for the
international transmission of technology (Savvides and
Zachariadis, 2005).

The rate of the subsidy to R&D is noted by S;. This

means that (1—sR) represents the proportion of costs that
are supported by the firm. Innovative firm profit is:

()

7=AV -[(1-s,)R+a, M].
;Tinv

Where,

innovation and C._, is the total cost supported by the
firm. ¢, is a positive constant inferior to the unity. An
innovation is worth the present value of the stream of

T
r(s)ds

monopoly profits :Ofet z(7)dz - Differentiating

R=wH, =wL;h, V is the value of an

this expression with respect to time yields the no-arbitrage
equation g =r—z/V .

The government takes investment in human capital
accumulation, subsidize education and R&D costs and
accord fiscal advantages to Multinational Firms to attract
foreign investment, financed by the sum of taxes on labor
and physical capital incomes. Its budget constraint is
assumed balanced at each period. In other terms, the total

of taxes collected on wages (z,w(1-u,)H) and on

capital income (rkraL) must be equal to the expenses
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supported by the state in the form of tax incentives or
financial charges for the attraction of foreign direct

investment «,FDI , public expenditure on education D,
and the subsidy of total private school expenditure
(54D, ) and a subsidy of the total R&D cost (s,wugH).

Here, the principal of the state is to determine the optimal
Mix (subsidies and taxes) that maximize social welfare.

g [1_7(1]{1928(1— a)”’ (%)w (

: ‘(1- - 1- "R R
g _r_|:M+(1_a)(ﬂ)[Q)( 2 ju_i+_d+_M_1:|_£+Z;
oat o ( g l1-s,ju Y Y o

0 :L{l_&_%_az(1_@)_(1_a)(#j(%)c:::jﬂ_l_@_f)gh;

Y

oo () |

C . .
Let }(EE denote the consumption to physical

capital ratio, and, w =h’A”" the knowledge-ideas ratio.

Physical capital and claims to innovative firms are the
assets in the economy. Aggregate wealth is then
aL =K+ AV . The equilibrium dynamics of the market

economy in terms of the variables r, y,u,,y and g, is
determined by:

_TW 1-9 ﬁ 17(9_ B 1__a .

—de (hoj S Tk)rJ ( o ng, ©®
)
(10)

A NS

o] (2] o

O juy :| S,
—-1|-7r- . (12)
u, 1-s,

. 9
9, =0, |1-— |9,
u, 1-s,

If (S =0), so that (S, =0), we obtain the system

that describes the dynamics of the market economy in the
absence of government intervention analyzed by Gomez
(2011). Proceeding in a similar manner as there, taking

into account that the optimal subsidies have to be constant
in the long-run (s, =0), the steady state of the market
economy is given by:

*

1.r =

1-9 1-9
1-8(y 1-7
_g[1-9
o(0+1)9°B(1-a) ‘9() 0 w —p
g h0 1—sd

(l—rk)[U(U+l)—1]

L

- B_i MJr(l_a)(ﬂjﬂwu_

? (15,
Sd uy

L =
o
3

. 9 o (1= (v, Y (1-2, ) p
3.9,=—" | 9B(1- e B 0 L w| _£|

9 G(U+1)—1{ (1-a) (3) [hoj [1—3J g
4. g, =0g,.

o(U+1)-1 o\ 1. ) v
(0+1) ,928(1—05)”(1 9) (1 ij [yj
9 1-s, h,
5. u, =
plo(B+1)-1]
1+ (l_SR) G(U+1)+ (1_Tk) _U
Oc 1-7
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]
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2

1
where, ©= (
0

depends on fiscal policy parameters.

7.y =g, 5UZ(

j. In this model, long-run growth

The Socially Planned Economy

The social planner possesses complete information
and chooses all quantities directly such that all the
information. Since the intermediate-goods sector is
symmetric, the production function can be rewritten a

[

Yo
h

0

16

1-9 1-9
1-7, .
U,
1-s,
given that D, =(1+¢)D,,. The human capital

accumulation function is expressed in the aggregate form
as follow: H = B[(l—uy —uR)H] (D)~

planner seeks to maximize (2) in aggregate form subject to
the resources’ constraint (K >0), knowledge formation

. The social

(H >0) and technologies (A>0). Let 7 be the current
value Hamiltonian of the planner’s maximization problem,
and let A, and g be the multipliers for the three

constraints, respectively:

Y =K% (AuyH )1_ , and the economy’s resources
constraint is K =Y-C-(1+¢)D,, —a,M —a,FDI ,
Cl_a ! 1- 1 1
M=t +/1[u “HTIATIKE —C ~(1+0)D_ —a M_ -a FDI J
tLy t t t pub,t m jt d t
1 0 M T A _ At V4
N 559u = P HO A%
|_ A tt
sup
1-9
B .
R[N } Lo t)
Here, the control variables are C, D, u,,u,, M and
v 7 o 4, IDE =Y 7Ag, .
FDI, and the state variables, K, H and A. We focus on a dIDE
fully industrialized economy characterized by the .
presence of physical capital accumulation, human capital - Resources’ Constraints
formation and R&D. d
- The first order conditions for an interior solution =p - ,11 i =p-a—t;
A K,
dH ..
ac 0P e A i 1dH
= PH — =P
dH 4, dH
dH H, ‘ '
pr =0=py (1—19)—gHt =(1+0)4
pub,t pub,t dH — pN N = — N _id_H )
"y dA Nt N, dA
— =0 g ! =A(l-a)-*; . .
du, = H (1_ - R) O =4 (1-) , - Transversality Conditions
d lime- "AK, =0, lime 4 H, =0,
—=0=>u9 - gHt:Nﬁ—‘gk;
Pt
u, (1-u,-u,) u, lime N, A =0.
dH _ 0 M. = N, There are two main qualitative differences between
dM. = My _I"(Ag/’t ' the equilibrium outcome of a decentralized economy and
]

the first-best optimum attainable by a social planner. First,
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the social planner internalizes the inefficiency due to the
presence of monopolistic competition in intermediate-
goods production. Therefore, he chooses to devote to
intermediate-goods production a fraction of output equal
to the square of the elasticity of intermediates in the
production of the final good multiplied by the interest rate,
XA/Y =a?r. Second, the social planner internalizes the
spillovers in R&D and the duplication externalities that
are present in the innovation process. Thus, this is taken
into account when choosing the optimal fraction of time
devoted to innovation and when setting the optimal
shadow value of an innovation.

l.f=«a

In balanced growth path (or steady state) all
variables grow at constant but possibly different rates, and
the shares of labor in its different uses are constant. We
can state the following proposition. We associate the
index (") to indicate social equilibrium’s solutions.

. » 1- 1-9 ( 1-9 1-9
Proposition 1. Let §B(1-«) (9) (j L} >p.
J 1+0) \h

The socially planned economy has a unique positive
steady state with positive long-run growth, in which:
The interest rate is

c(6+1)9B(1-a)”’ (%) (1%[) [zj -p

[c(0+1)-1]

A positive long-run growth rates of GDP, consumption and physical capital

oo oo (2 2 ) ]

o 1+0)

If and only if o> o, =L.
(1+0)

Long-run growth rate of technology

) 1), 1 , o (1=9Y( ¢ Yy )
3.§,=| — |6, =————| ¥B(1- i/ R IO I 0 7 B
9 (U+1)gy o-(1+U)—1|: (t-a) ( 9 j (1+£j [hoj p}

Long-run growth rate of human capital

(8

A o

4. g, =

Investment rate in physical capital

G, = G(lJr—G)_l{ng(l—a)l‘g (%)w [ﬁjg [%js - p] .

[c(1+0)-1]p

The consumption to physical capital ratio
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Fractions of time devoted to education, R&D and final production, respectively
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9. G, =1-0, — 0.

In the absence of government intervention,
(sg=s,=7,=7,=0), we observe that the long-run
equilibrium growth rates of consumption, output, physical
capital, human capital and the number of product
varieties, as well as the time devoted to education, in the
market economy coincide with their stationary optimal
values. Long-run distortions only arise in the ratio of
consumption to physical capital, , the interest rate, and
the fractions of time devoted to production and
innovation, u, and ug .

The steady-state ratio of consumption to physical
capital is too high in the market equilibrium, reflecting the
fact that the production of intermediate goods is too low
due to monopolistic competition in this sector. However,
the relationship between the long-run equilibrium and
optimal shares of labor devoted to production and
innovation is ambiguous. R&D spillovers cause the
equilibrium share of labor devoted to innovation to be too
low relative to its optimum value. The suboptimal low
production of intermediates due to markup pricing has a
similar effect. However, duplication externalities would
make the market economy to overinvest in R&D. Thus,
the overall effect depends on the relative values of the
externalities associated to the R&D process, as well as on
the size of the markup.

Market inefficiencies and optimal policies: Theoretical
analyzes

1-9

A
P — -9
)( ¢ ) v, | (AW—AJ
— =1 -p
9 1+¢ h
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Theoretical analyzes show the existence of some
market distortions. The first one is linked to the presence
of imperfect competition in the intermediate goods sector.
The second inefficiency results from the knowledge
externality that affects technology. While innovation is a
source of social surplus in the R&D sector, this surplus is
not entirely appropriate by innovators. However, the
existence of non-internalized externalities by the
decision-makers can lead to non-optimal solutions. To
correct these imperfections, the intervention of
the state by an effective fiscal policy is necessary. More
specifically, the state must choose the appropriate policy
variables that allow the decentralized economy to achieve
sustainable optimal growth. To better understand this
phenomenon, several theoretical analyzes need to be
developed.

A. Physical capital investment
At equilibrium, the demand function of the

2 %—a
intermediate good is defined by: X/ :Ka—j u,H . This
r

latter relationship shows that a high real interest rate
discouraged the demand for intermediate goods by the
producer of the final good. In other hand, in the case of a
strong monopolistic competition (o is low), the cost of
using intermediate goods in final production is so higher.
This can lead to a decrease in their demand. In the long
run, this phenomenon can lead to a reduced investment
rate (underinvestment in K), which in turn leads to a
decrease in final output. However, monopolistic
competition can have negative effects on the accumulation
of physical capital and, in turn, on economic growth.

To correct this negative effect, the state can act
through several effective policies. Any policy that reduces
the cost of using physical capital or motivates households
to save more will be beneficial for growth. Empirical
studies show that the attraction of FDI, economic
openness, an important subsidy of school expenses and a
reduced tax on incomes are some of the most favorable
policies. Our main objective here is to understand the role
that the state can play in dealing with monopoly
distortions through optimal tax policy. At market
equilibrium, the real interest rate is defined by:

a(U+1)928(1;‘9j19[1_’W]1_9[(1—a)z°j_9—p |

1-s, by

"= (-2 )(o(0+1)-1)

This expression shows that the two tax variables
and 7, have opposite impacts on the real interest rate. An
increase in 7, creates an augmentation in the cost of the
physical capital, whereas the taxation of wages has
opposite effects. This theoretical result was explained by
Judd (1987).

We denote by x“°, the optimal solutions of the
laissez-faire equilibrium. They are exactly the solutions
found at market equilibrium but with zero fiscal variables.
Based on this definition, our analytical results show that
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. f . .
the ratio (T) is found less than unity. However,
r
without the intervention of the state through an effective
policy, the real interest rate remains very higher than its
optimal value.

At the decentralized equilibrium, if we replace r” by
its expression in the investment rate defined by Inv = é

we obtain the following expression:

Inv _?(1_Tk)£l_FJ'

If we replace r” by its expression, we remark that
the subsidy of education can have an indirect positive
effect on the rate of investment in physical capital but all
types of taxation have a negative impact. In other words,
education subsidy motivates households to save more but
high taxes discourage physical capital accumulation.
Companies will therefore have limited access to new
technologies that require less labor. As a result, labor
productivity will fall, which reduces the growth rate of
output per worker.

For zero tax variables, the
physical capital is expressed as:

investment rate in

a
InvtF ==|1-

. 4 .
Since O0<a <1, and n<1, then the comparison
+

between the optimal rate of investment in physical capital
and its level with zero tax remains ambiguous. The
optimal rate of investment is obtained for

_7 D_.
1 T | | Zprv :(LJ and (fk =1—1j. It is the
1- Sd DTotale 1+¢ @

optimal Tax-Mix to achieve optimal level of this type of
capital.

Our theoretical results also show that the subsidy of
education s, can improve the rate of investment in

physical capital in an indirect way through the reduction
of school expenses supported by households. Thus, the
state can react through this type of subsidy to correct
imperfections of underinvestment in physical capital and
technology. This idea is also identified in the following
aggregate constraint:

aL = K
Phy — capital accumulation

+ (AV+AV)
NS/
Inv in technology

These results constitute to my knowledge a
contribution in the literature of endogenous growth.
B. Human capital investment

At the decentralized equilibrium, the fraction of time
devoted to education is expressed by:

M 1 1-9
1-7
1- W

B ((1— a)(l;g]m”

o5
h™ s(5+1)-1

This equation shows that an increase in the tax rate
7, has negative effecton the investment in education

(under-investment in human capital), while education
subsidy encourages households to devote more time to
education.

At the market equilibrium, the growth rate of human
capital is expressed as follows:

1 9 1-9 1 1-9 y 1-9 U

* - =T * *
- 98| =Y I O AR T B P
. ( g ) [1_de [( a)ho] b [U"'ljgy

From this equation, we remark that taxation of wages
has a negative impact on the accumulation of skills and, in
turn, on economic growth. These negative repercussions
can be corrected by the mean of a high education subsidy.
The optimal growth rate of human capital is achieved for

. . (1-
equality between the ratio [1 TW] and the share of
_Sd
private expenditure in total expenditure on education. In
other words, the negative impact caused by the taxation of
wages must be offset by the education subsidy.
The analytical development of the expression of g,

shows that the growth rate of human capital can be
expressed as a function of the investment rate as follows:

O+1)-1
N G L
9o (G+1) o Inv

a’ (1-7,)

g, =

This new expression shows that the rate of growth of
human capital depends positively on the rate of
investment in physical capital. A high investment rate is a
favorable condition for skill accumulation. This
theoretical result confirms the empirical evidence found
by Judson (2002) that in rich countries, the level of human
capital is relatively higher than in poor countries. This
proves the strong complementarity between the two types
of capitals.

To understand the imperfections related to
monopolistic competition and the role that the state can
play by its own policies to stimulate investment in R&D,
we will take as a starting point the non-arbitrage condition
in the R&D sector.

Let 7z, the profit research firm. It is defined by the

following equation:

7, = Ai;rixdx—(l—sR)R—am.M .
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Although innovation is a source of social surplus,
innovators may not internalize this positive externality in
their decisions. This distortion linked to the externality of
knowledge can affect the production of technology and
lead to suboptimal solutions.

The economic surplus resulting from R&D is defined

theoretically by (ﬁ :(1—a)Y—‘j, while the profit of a
dA A

monopoly is expressed by 7, = a(l—a)% <(1-a)

Real Economic Surplus. This inequation shows that for a
very small o (strong monopolistic competition),
innovative firms only consider a small part of the
economic surplus. As a result, the existence of non-
internalized externalities can lead to the prediction of a
reduced present value of profits of intermediate goods V,
and, in turn, to an underinvestment in technology.

C. R&D investment

At market equilibrium, the optimal fraction of the
time devoted to R & D is expressed by

1 1-9
— S

92 p d
[1_ Tw

SO
o (G+1)-1 B[(l—&)(l—a)yo J“‘
. 9h,
R = i 1-9
L Gs)| o) gzp["(a”)l][i::]
Ocx 1-7,

This expression shows that an increase in the R&D
subsidy has a positive impact on u; while tax on capital

income discourages investment in technology. The effects
of the subsidy on education and the tax labor income are

ambiguous. For a low level of o, the fraction ug is
reduced. This explains the market imperfection problem

SO

(1-7) B[(l_‘g)(l_“) Yo Jlg _

9h,

related to monopolistic competition. Thus, a powerful

monopoly favors underinvestment in technology. To

overcome this imperfection, the state can act through
several policies to stimulate investment in R&D.

At the laissez-faire-equilibrium, the part of the time

devoted to research and development is expressed by:

1-9

1-—s
‘9—2 d
p[l—rwj

Yo o = i=ee )

LF __

1-8

gh,

1+i c(G+1)-C+

O

The level U, is the optimal value that we want to

achieve. To detect the sources of economic and fiscal
imperfections, we will start from the most preferred

situation, for which the laissez-faire equilibrium solution

9-1
T o [
30 1 4 I:)Totale

Co(v+1)-1| 191
‘9ZB|:(1a)(::0j

1
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oA 2)0-)x.)

1-9

gh, e

coincides with the optimal value. Theoretical analyzes
show that the ratio (U,/us")equals the following
expression::

1 ) A
1+— U(U+1)—Z§+L+;f —t
0 A —A

9n m t

1
1+—|o(B+1)-U+
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This ratio is expressed in terms of the rate of growth
of human capital, the share of public spending in the total
expenditure on education and the distance to technology

A
Ap,-A)

Analytically, an inequality between the two fractions
(us” and ) implies a situation of market inefficiency

that requires the state’s intervention through the
appropriate policies to reach optimal values. For a reduced

frontier indicated by the term (

A

Ug . . .

value of a, [%) is high. Pushed to the extreme, this
uR

implies that the fraction u;™ is less than its optimal value.

This implies that without state intervention, monopolistic
competition can lead to underinvestment in technology.
We also note that for a reduced value of the term

[ A J (a high technological gap), the quotient
Aup_A

R

a
[u_j is high. This means that a country lagging behind

LF
R

the leader in technology is spending less on R&D. So, a
big distance to technology frontier favors underinvestment
in technology. Several important policies are required to
overcome this type of imperfection. Economic openness,
an increase in public spending on education in particular
are the most favorable policies for the improvement of
domestic capacity of innovating and absorbing foreign
technologies. It is also important to note that the

e e O R SR e

And converges in the long-run to the optimal value

introduction of a well-harmonized and simplified tax
system to further support innovation. More specifically,
the state must choose the appropriate policy variables that
allow the decentralized economy to achieve optimal
growth.

Our theoretical analyzes identify that the first-best
optimum can be decentralized by means of a tax on capital

. — 1 . .
income at a constant rate (rk :1——) combined with
a

an equality between the share of public spending in the
total expenditure on education net of subsidy and the tax

- 1_ T, D riv [
on labor mcome( zw ) = {LJ ~ (—j and a
1- Sq DTotaIe 1+

time-varying subsidy to R&D. The following proposition
determines the optimal subsidy (g) and its variation over

time.

Proposition 2. In the conditions of Proposition 1, the
first-best optimal solution attainable by a central planner
is decentralized by means of: a tax on capital income at a

1 . . .
constant rate, (?k :1——j combined with an equality
[24

between the share of public spending in the total
expenditure on education net of subsidy and the tax on

- 1__ D riv .
labor income ZW = ” ~ g and a time-
1-5, D; 1+¢

otale

varying subsidy to R&D that evolves according to:

}(MW}}

_ 0(1;901!5)_1 (g:j{g%(l— a)”’ (1_33)” (156)” (mm ] p} 1

R

It is financed by means of taxation.

Conclusion

This paper aims to characterize analytically the
optimal dynamic fiscal policy in R&D-based endogenous
growth model which incorporates domestic innovation,
investment in education, distance to technology frontier
and external technology spillovers through import of
technologically advanced products and foreign direct
investment as engines of growth. The model incorporates
three sources of inefficiency: monopolistic competition in
the intermediate-goods sector, duplication externalities
and spillovers in R&D. To correct these imperfections, the
intervention of the state by an effective fiscal policy is

f(l—ij+§]{92y—y{pguf_p\ J+¢:|

necessary. More specifically, the state must choose the
appropriate policy variables that allow the decentralized
economy to achieve sustainable optimal growth. To better
understand this phenomenon, several theoretical analyzes
were developed. To this end, we analyzed the efficient
growth path that a benevolent social planner would
implement. We provided conditions for the existence of a
unique feasible optimal steady state with positive long-run
growth. The optimal growth path is decentralized by
means of a tax on capital income at a constant rate, an
equality between the share of public spending in the total
expenditure on education and the tax on labor income and
a time-varying subsidy to R&D.




ISSN 2522-9818 (print)
ISSN 2524-2296 (online) Innovative technologies and scientific solutions for industries. 2019. No. 3 (9)

References

1. Alvarez-Pelaez, M. J. and Groth, C. (2005), "Too little or too much R&D?", European EconomicReview, No. 49 (2), P. 437-456.
2. Arnold, L. G. (2000a), "Endogenous growth with physical capital, human capital and product variety: A comment", European
Economic Review, No. 44 (8), P. 1599-1605.

3. Arnold, L. G. (2000b), Endogenous technological change: A note on stability. Economic Theory, No. 16 (1), P. 219-226.

4. Basu, S. (1996), "Procyclical productivity: Increasing returns or cyclical utilization?", Quarterly Journal of Economics,
No. 111 (3), P. 709-751.

5. Barro, R. (1990), "Government Spending in a Simple Model of Endogenous Growth", Journal of Political Economy, Vol. 98,
No. 5, P. S103-S125.

6. Coe, T, Helpman, E. (1995), "International R&D Spillovers", European Economic Review, No. 39, P. 859-887.

7. Coe, T, Helpman, E and Hoffmaister, W. (1997), "North-South R&D Spillovers", The Economic Journal, No. 107, P. 134-149.

8. Del Barrio-Castro, T., Lopez-Bazo, E. and Serrano-Domingo, G. (2002), “"New evidence on international R&D spillovers, human
capital and productivity in the OECD", Economics Letters, No. 77 (1), P. 41-45.

9. Desislava, S. (2017), "Tax structure and economic growth: Evidence from the European Union", Contaduria y Administracién,
No. 62 (3), P. 1041-1057.

10. Engelbrecht, H.-J. (1997), "International R&D spillovers, human capital and productivity in OEC Deconomies: An empirical
investigation", European Economic Review, No. 41 (8), P. 1479-1488.

11. Funke, M. and Strulik, H. (2000), "On endogenous growth with physical capital, human capital and product variety", European
Economic Review, P. 44 (3), P. 491-515.

12. Gomez, M. A. (2011), "Duplication externalities in an endogenous growth model with physical capital, human capital, and R&D",
Economic Modelling, No. 28 (1-2), P. 181-187.

13. Griliches, Z. (1992), "The search for R&D spillovers", Scandinavian Journal of Economics, No. 94, P. S29-47.

14. Grossman, G and Helpman, E. (1991), "Quality Ladders in the Theory of Growth", Review of Economic Studies, No. 58, P. 43—
61.

15. Grossmann, V., Steger, T. and Trimborn, T. (2010a), Dynamically Optimal R&D Subsidization, CESifo Working Paper Series
3153, CESifo Group Munich.

16. Grossmann, V., Steger, T. and Trimborn, T. (2016), "Quantifying Optimal Growth Policy", Journal of Public Economic Theory,
No. 18 (3).

17. Guo, Jang-Ting & Lansing, Kevin J. (1999), "Optimal taxation of capital income with imperfectly competitive product markets,"
Journal of Economic Dynamics and Control, Elsevier, Vol. 23 (7), P. 967-995.

18. Ha, J and Howitt, P. (2007), "Accounting for Trends in Productivity and R&D: A Schumpeterian Critique of Semi-Endogenous
Growth Theory", Journal of Money, Credit and Banking, No. 30 (4), P. 733-774.

19. lacopetta, M. (2011), "Formal education and public knowledge", Journal of Economic Dynamics and Control, forthcoming.

20. Jones, C. I. (1995), "R&D-based models of economic growth", Journal of Political Economy, No. 103 (4), P. 759-784.

21. Jones, C and Williams, J. C. (2000), "Too much of a good thing? The economics of investment in R&D", Journal of Economic
Growth, No. 5 (1), P. 65-85.

22.Judd, R and Kenneth L. (1987), "The Welfare Cost of Factor Taxation in a Perfect-Foresight Model”, Journal of Political
Economy, No. 95, P. 675-709.

23.Judd, R and Kenneth L. (1999), "Optimal Taxation and Spending in General Competitive Growth Models", Journal of Public
Economics, No. 71, P. 1-26

24. Kortum, S. (1993), "Equilibrium R&D and the patent-R&D ratio: U. S. Evidence", American Economic Review, No. 83 (2),
P. 450-457.

25. Lambson, V. E. and Phillips, K. L. (2007), "Market structure and Schumpeterian growth", Journal ofEconomic Behavior &
Organization, No. 62 (1), P. 47-62.

26. Madsen, Jacob B. (2008), "Semi-Endogenous versus Schumpeterian Growth Models: Testing the Knowledge Production Function
using International Data", Journal of Economic Growth, No. 13, P. 26.

27. Madsen, Jacob B, Saxena, S. and Ang, James B. (2010), "The Indian Growth Miracle and Endogenous Growth", Journal of
Development Economics, No. 93, P. 37-48.

28. Norrbin, S. (1993), "The relation between price and marginal cost in U.S. industry: A contradiction"”, Journal of Political
Economy, No. 101 (6), P. 1149-1164.

26. Porter, M. E. and Stern, S. (2000), Measuring the ‘Ideas’ Production Function: Evidence from

30. International Patent Output. NBER Working Papers 7891, National Bureau of Economic Research, Inc.

31. Robin, B., Jean Denis, G. and Louis, P. (2019), "Optimal mixed taxation, credit constraints, and the timing of income tax
reporting™, Journal of Public Economic Theory, Association for Public Economic Theory, No. 21 (4), P. 708-737.

32. Romer, P. M. (1990), "Endogenous technological change", Journal of Political Economy, No. 98 (5), P. S71-S102.

33. Savvides, A. and Zachariadis, M. (2005), "International Technology Diffusion and the Growth of TFP in the Manufacturing
Sector of Developing Economies”, Review of Development Economics, No. 9 (4), P. 482-501.

34. Sequeira, T. N. (2011), "R&D spillovers in an endogenous growth model with physical capital, human capital, and varieties",
Macroeconomic Dynamics, forthcoming.

35. Steger, T. M. (2005), "Welfare implications of non-scale R&D-based growth models”, Scandinavian Journal of Economics,
No. 107 (4), P. 737-757.

36. Stokey, N. L. (1995), "R&D and economic growth", Review of Economic Studies, No. 62 (3), P. 469-89.

37. Strulik, H. (2007), "Too much of a good thing? The quantitative economics of R&D-driven growthrevisited”, Scandinavian
Journal of Economics, No. 109 (2), P. 369-386.

38. Trimborn, T., Koch, K.-J. and Steger, T. M. (2008), "Multidimensional transitional dynamics: A simple numerical procedure",
Macroeconomic Dynamics, No. 12 (3), P. 301-319.



https://www.sciencedirect.com/science/journal/01861042
https://onlinelibrary.wiley.com/journal/14679779
https://ideas.repec.org/a/eee/dyncon/v23y1999i7p967-995.html
https://ideas.repec.org/s/eee/dyncon.html
https://ideas.repec.org/s/bla/jpbect.html

ISSN 2522-9818 (print)
CyuacHuii cman Hayko8ux 00ciiodcenb ma mexnonoeitl 6 npomuciosocmi. 2019. Ne 3 (9) ISSN 2524-2296 (online)

39. Turnovsky, Stephen J. (2000), "Fiscal Policy, Elastic Labor Supply, and Endogenous Growth", Journal of Monetary Economics,
No. 45.1, P. 185-210.

40. Vera, T. (2018), "On the Optimal Progressivity of Higher Education Subsidies: The Role of Endogenous Fertility", CERGE.EI
Working Paper Series, Charles University in Prague, No. 613.

41. Robin, B., Jean Denis, G. and Louis, P. (2019), "Optimal mixed taxation, credit constraints, and the timing of income tax
reporting”, Journal of Public Economic Theory, Association for Public Economic Theory, No. 21 (4), P. 708-737.

Received 12.08.2019

Bidomocmi npo asmopis / Ceedenust 06 asmopax / About the Authors

Ahmed Bellakhdhar — PhD (Economics Sciences), Associate Professor, Higher Institute of Management of Tunis, Professor of
the Department of Managment, Bardo, Tunisia; e-mail: bellakhadar@yahoo.fr; ORCID: https://orcid.org/0000-0001-8590-7610.
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KIJIBKICHA OITHKA OIITUMAJIBHOI IHOJITHUKH B EHJIOTEHHI MOJIEJII:
TEOPETUYHUU AHAJII3

IIpeqMeToM NOCTIKEHHS € BUBYECHHS ONTHMAJBHOI AEPXKAaBHOI IMOJITUKH B MOJEIN €HIOTeHHOTo 3pocTaHHs Ha ocHoBi HJIJIKP 3
MOHOTIOJIFHOIO TIPOMO3HUII€I0 TMPOMDKHUX ToBapiB. MeTa poOOTH MoOJsArae y BHBYCHHI TOTO, UM MOXKE aJCKBAaTHE JAEp:KaBHE
BTpY4YaHHs 3a0€3MeYnTH HEOOXiZHI CTHMYJH Ui BHUIPABICHHSA Hee()EKTHMBHOCTI PUHKY 1 3pOOHTH IEIEHTPali30BaHy E€KOHOMIKY
BIATBOPIOIOYY ONTHMAbHI DINICHHS, AOCSDKHI COLINbHUM IUIAHYBAJIBHHKOM. Y CTAaTTI BHPILNIYIOTBCA HACTYIHI 3aBIAHHA:
3HAXO/KCHHS MOJENI JICIEeHTPAIi30BaHOI PIBHOBarM €KOHOMIKH 1 COIIaJbHOTO ONTHUMAJBHOTO PIllleHHS, MOPIBHAHHS BIUIMBY Ha
n06po0yT pi3HUX (picKaTbHUX 3MIHHHX, PO3IVIAL PI3HUX PHUHKOBHX CIOTBOPEHb i BHOIp BiANOBIAHMX 3MIHHHX TOJITHKH, IO
JI03BOJISIIOTH JICIEHTPANi30BaHOT €KOHOMII[l TOCSTTH CTiHKOrO ONTHMAIBHOTO 3pOCTAaHHS. BHKOpPHCTaHO MeTOAM MaTeMaTHYHOTO
(OpMyITIOBaHHS, TEOPETUYHOTO aHaJIi3y i EKOHOMIYHMX IHTepIIpeTalii. Bynmm orpumani HacTynHI pe3yJabTaTH: IepIInil Haikpamuit
ONTHMYM MOXe OyTH IEIeHTPai30BaHO 3a JOIOMOTIOI0 IOJATKy Ha JIOXiJ BiJ KalliTaldy 3a IOCTIHHOI0 CTaBKOIO B ITOEIHAHHI 3
PIBHICTIO MiXK YacCTKOIO JIep)KaBHUX BHTpAT Yy 3aralbHUX BUTPaTax Ha OCBITY Ta IMOJATKOM Ha TPYIOBI JOXOIHM 1 3MIHIOETHCS B 4aci
cyocuniero Ha HIAJIKP. BucHoBku. [HBecTumii B KamiTan 3HaHb € OCHOBHHMH JIeTEpPMiHAHTAMH E€KOHOMIYHOTO pO3BHUTKY. Harma
MOJIeNTb BKJIFOUAE TPH JpKepena Hee()eKTHBHOCTI: MOHOIIONICTHYHA KOHKYPEHIISI B CEKTOPi MPOMDKHUX TOBAapiB, 30BHIIIHI e(peKTH
nyomoBanaa 1 nmoOiuHi epextn B HAJKP. [lns BunpaBieHHS LUX HENONIKIB Ta OCATHEHHS CTiMKOTO ONTHMAIBHOTO POCTY
HEeoOXiiHEe BTpY4aHHA AEprKaBH 3a JOIOMOT0I0 e(heKTHBHOI (DiCKAIBHOT O THKH.

Karwouosi cioBa: ennorenne 3spocranns; inteHcuBHicTs HJIJIKP; corianbauil mianyBagbHUK; MOHOIOJICTHYHI CIIOTBOPEHHS;
ONTHMaJIbHA MOJITHKA.

KOJMYECTBEHHAS OIIEHKA OIITUMAJIbHOM MOJUTUKHA B SHIOTEHHON
MO/IEJIN: TEOPETUUYECKUHN AHAJIU3

IIpeameToMm uccien0BaHus SBISETCS U3yYSHHE ONTUMAaIbHON TOCYIapCTBEHHON MOJUTHKH B MOJIEH SHAOT€HHOTO POCTa Ha OCHOBE
HHUOKP ¢ MOHOMOJBHBIM TPEAIOKECHUEM MPOMEKYTOUYHBIX TOBapoB. Lleab paboThl 3akiOvaeTCs B M3YYEHHH TOTO, MOXET JIH
aJIeKBaTHOE TOCYIapCTBEHHOE BMEUIATEIIECTBO 00ECIIEUNTh HEOOXOIUMBIE CTHMYJIBI IJIsl MCIIPaBICHUS HEd(P(PEKTUBHOCTH PHIHKA H
cHenath JICHEHTPAIN30BAHHYI0 OSKOHOMHKY  BOCHPOM3BOMANICH  ONTHMANBHBIE  pEIICHHs, JOCTH)KUMBIE  COLHAIBHBIM
IUTAHUPOBIIMKOM. B cTaThe pemarTcs crieayromnye 3agaun: HaxoxKICHHE MO ACHEHTPATH30BaHHOTO PAaBHOBECHS SKOHOMHUKH H
COLIMANTIBHOTO ONTHMANBHOTO pEHICHUS, CpaBHEHHE BIMSHHASA Ha OJAarOCOCTOSHUE pa3IHYHBIX (UCKATBHBIX IEPEMEHHBIX,
PacCMOTPEHHE Pa3IMYHBIX PBIHOYHBIX MCKQXCHH W BBIOOP COOTBETCTBYIOIMUX TMEPEMEHHBIX IOJUTHKH, MO3BOJISIONIMX
JICUEHTPAIM30BAaHHOW HSKOHOMHKE JIOCTHYbh YCTOMYMBOrO ONTUMAIBHOrO pocta. Mcnonb30BaHbl MeTOABI MaTeMaTHYeCKOU
(OPMYITUPOBKH, TCOPETHYECKOTO aHAJIN3a M SKOHOMUYECKUX HHTEpHpeTaliii. Bpuln MONMydeHsl Clieyome pe3yabTaThl: MEPBbIii
HaWIydlIMid ONTHUMYM MOXET OBITh JELUEHTPaIM30BaH IOCPEICTBOM HAJOra Ha JOXOJA OT KaluTaja IO IMOCTOSHHOW CTaBKE B
COYETaHNH C PABEHCTBOM MEXIY JOJICH TOCYAapCTBEHHBIX PacXolOB B OOHIMX pacXxogax Ha oOpa3oBaHHE W HAJIOTOM Ha TPYIOBBIE
JTIOXOJIBI ¥ M3MeHsromeiicss Bo Bpemenn cyocunueir Ha HUOKP. BoiBoabl. IHBecTHIINY B KanuTal 3HAaHWH SIBISIFOTCS OCHOBHBIMHU
JIETepPMUHAHTAMH SKOHOMHYECKOTO pa3BUTHs. Halma Monens BKIOYAeT TPU MCTOYHUKA HEIPPEKTUBHOCTH: MOHOIIOIUCTHYCCKAS
KOHKYPEHIIMSI B CEKTOpE MPOMEKYTOUHBIX TOBapoB, BHeIIHHE 3(¢dexTsl nydmmpoBanus u nodounsie >¢dexrsr B HUOKP. s
UCIIPABJICHUS] TUX HENOCTATKOB M JIOCTHXKCHHS YCTOWYMBOTO ONTHMAaJbHOIO POCTAa HEOOXOMMMO BMEIIATENBCTBO TOCYIapCTBa
nocpeacTBoM 3 HEeKTHBHOM (HUCKATBHOM MOTUTHKH.

KawueBble cjoBa: 5HIAOTeHHBIH pocT; wuHTeHcHBHOCTH HUWOKP; couumaneHplii  MIaHUPOBIIMK; MOHOIIOJHMCTHYECKUE
HCKa)KEHHS, ONITUMAaJIbHas TIOJUTHKA.
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ASSESSMENT OF FINANCIAL SECURITY OF BANKS IN CONDITIONS OF
MACROECONOMIC INSTABILITY

The subject of the study is a set of criteria, measures and indicators for assessing the financial security of banks and methodological
approaches to its evaluation. The purpose of this article is to systematize theoretical and methodological provisions and substantiate
practical recommendations for assessing the level of financial security of banks. The main objectives of the study are: study and
analysis of the existing methodological approaches to assessing the level of financial security of banks, identification of advantages
and disadvantages of each, on this basis modification of the authors’ own methodological approach, including criteria, measures,
indicators, weights. In the course of the research, the following methods were used: abstract-logical analysis — for theoretical
generalization and justification of directions and results of the study, systematic and statistical analysis — for analysis and
systematization of methodological approaches to assessing the level of financial security of banks, method of expert analysis - for
establishing the coefficients of significance of parameters in proposed models, graphical method — for visualization and schematic
representation of theoretical and practical results of the study. Bank security zones have been proposed for each level of bank
financial security and strategies for value-oriented management have been developed. Results. The existing methods and models for
assessing the level of financial security of commercial banks were studied; the advantages and disadvantages of each are identified; an
original methodological approach to assessment (criteria, indicators, indicators, weights and algorithm) under the conditions of
macroeconomic instability was summarized and proposed. Conclusions. Based on a comprehensive analysis of the works of domestic
and foreign scholars and practitioners on the problem of assessing and ensuring the financial security of commercial banks, it has been
established that no single comprehensive model for assessing the financial security of banks has been developed yet. All existing
models have a high affinity and no systemicity. A system of financial security valuation indicators is proposed, based on a value-
oriented approach, and including indicators that integrate into five functional components: capital and resource, credit and investment,
income and expense security, currency and value-monetary security of the bank. This approach makes it possible to quantify the
impact of each set of indicators on the financial security level of a banking institution, determine its integral level and conduct its
operational, tactical and strategic assessment. According to established zones of financial security of banks, value-oriented strategies
for managing banks under the conditions of macroeconomic uncertainty are proposed.

Keywords: financial security of banks; indicators; methodical approach to the assessment of financial security of banks;
functional components of financial security of banks; value-oriented strategy of bank management.

Introduction

The acute financial, economic and political crisis that
has developed in Ukraine since 2014 has adversely
affected the banking system of Ukraine, causing the
number of commercial banks to be reduced by about half.
However, most commercial banks in Ukraine were
unprofitable. This led to a decline in consumer confidence
in the banking sector, deterioration in the quality of bank
loan portfolios, which necessitated the clearing of the
banking system, which began in 2014, and required an
additional increase in banks' capital to create significant
reserves for active operations.

According to the National Bank of Ukraine, in
Ukraine in the second quarter of 2019, there were 76
operating banks. As of the beginning of 2018, there were
82 commercial banks. A characteristic feature of the
current stage of development of the Ukrainian banking
system is the transition from unprofitable to profitable
operation. The banking sector for the second year in a row
has a high profitability due to the stable growth of income
consumer lending, non-cash transactions with the
population, cost control and revaluation of foreign
exchange instruments. The level of dollarization is
decreasing, the quality of the loan portfolio has improved,
and the inflow of deposits from the population and
business has been maintained. As a result, the ratio of
operating expenses to operating income (Cost-to-Income
Ratio, CIR) of the sector was 47.1%. For the first half of
2018, Ukrainian commercial banks as a whole received a
total income of 9.7 billion against UAH 223 million losses

for the same period of 2017 and in the first half of 2019;
net profit amounted to UAH 31 billion, significantly
exceeding the figure for the whole of 2018. Almost 60%
of the profits of the sector formed PrivatBank. From 76
solvent, only 66 banks were profitable (their profit
amounted to 31.9 billion UAH.).

The process of ensuring the financial security of
banks, their achievement of financial stability in the
framework of harmonization of banking regulation and
supervision with the requirements of European legislation
due to modern tools for managing financial flows,
including equity and deposits, credit and investment
portfolios, achieving optimal values of economic
standards by managing the level of liquidity and riskiness
of assets is ongoing.

Thus, taking into account the importance of
systemically important banks for the financial market, the
national Bank of Ukraine revised the methodology for
determining systemically important banks, taking into
account the recommendations of the European
Supervisory authority (EBA — European Banking
Authority) and international practices. According to the
previous methodology, since 2016, PrivatBank,
Ukreximbank and Oschadbank have always been
systemically important banks. Therefore, expanded the list
of indicators of systemic banks and a two-step process of
identifying such institutions: the first phase of the
systemically important banks are defined by nine
indicators, characterizing the size of the Bank's assets,
activities and the extent of its financial relationships; the
second stage uses a single indicator that characterizes the

© T. Momot, S. Rodchenko, 2019
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level of concentration in individual banks of deposits that
are guaranteed by the Deposit guarantee Fund of
individuals. International experience shows the need to
apply more stringent prudential rules to systemically
important banks, which will provide an additional margin
of safety for such institutions. The national Bank for
systemically important banks of Ukraine has established
special (enhanced) value of instant liquidity ratio (not less
than 30%) and the maximum credit risk per counterparty
(not more than 20%). From now on, according to the
updated methodology, 14 banks are systemically
important:  PrivatBank, Oschadbank, Ukreximbank,
Ukrgasbank, Alfa-Bank, Ukrsotsbank, Raiffeisen Bank
Aval, FUIB, UkrSibbank, Taskombank, Universal Bank,
Kredobank, OTP Bank, Pivdenny.

Stress testing of 29 banks, which account for more
than 93% of the banking system assets, continues under
basic and unfavorable macroeconomic scenarios.

Therefore, in the conditions of the need to ensure the
stability and reliability of the banking sector in the long
term, the approximation of standards of regulation of
solvency and liquidity of banks to the recommendations of
the Basel Committee, there is a reasonable need to study
approaches to assessing the level of financial security of
banks. The formation of a methodological approach to the
assessment of its constituent elements is important
because it allows taking timely measures to identify the
main risks of activity and bankruptcy of banks in the
conditions of macroeconomic instability. At the same
time, the issue of ensuring the financial security of the
Bank is relevant not only for banks, but also for all market
participants.

Analysis of recent research and publications

Highlighting unresolved parts of a common problem.
The goal of the work

In an unstable macroeconomic environment and
increased competition for customers for banks important
are the assessment processes and monitoring of financial
security of the bank to overcome the crisis and the
organization of measures to prevent possible threats to its
activities. The financial security of the bank is commonly
understood as the state of protection of interests of
owners, customers, employees and bank's management, its
financial stability from the external and internal threats.
Assessment of the level of financial security of the bank
associated with the need for analytical processing of a
large amount of diverse information, interpret it correctly
and making the results of its analysis of reasonable and
timely decisions In the process of the study revealed that
the economic literature has not yet formed a unified
methodological approach to assessing the level of
financial security of commercial banks. Therefore,
theoretic-methodological and practical value of the
solution to the problem was determined by the relevance
of the chosen topic, identified the purpose and direction of
the study. On this basis, the aim of the article is the
systematization of theoretical and methodical provisions
and substantiation of practical recommendations for
assessing the level of financial security of banks.

Materials and methods of research

The issues of assessing the level of financial security
of banks, their financial stability and their relationship
with the state of the economy have been studied by such
scientists as K. Azizova, E. Andreeva, O. Baranovsky,
Z. Vasilchenko, 1. Vasilchenko, A. Voronkov, V. Gaiduk,
A. Epifanov, P. Kallaur, V. Kovalenko, O. Kolodizev,
I. Krupka, S. Melnyk, N. Natocheyeva, Z. Pestovskaya,
O. Plastun, O. Ratz, N. Riznik, Y. Tysyachna,
V. Franchuk, G. Khachaturian, V. Cherenkov, O. Stayer
and many others.

Their approaches to studying the multifaceted issues
of assessing the financial security of banks are based on
methods and models with the use of different groups of
financial ratios, economic standards, economic and
mathematical modeling, expert evaluation methods, etc.

Particularly  noteworthy are the works of
E. A. Andreeva [3], O.I. Baranovsky [9], V. I. Gaiduk
[1], N. M. Natocheyeva [6, p. 83-84], V. I. Franchuk and
S. . Melnyk [13, p.55-56]. Noting the fundamental
nature of theoretical and methodological developments,
the solution of the non-trivial task of assessing the level of
financial security of banks to overcome crisis phenomena
and developing ways to strengthen the security of the
banking sector in the conditions of macroeconomic
instability is not completely completed and requires the
use of modern tools for evaluating.

The theoretical and methodological basis of the
research was the scientific works of leading domestic
scientists and foreign economists, reporting to banking
institutions. In the course of the research, the following
methods were used: abstract-logical analysis — for
theoretical generalization and justification of directions
and results of the study, systematic and statistical analysis
— for analysis and systematization of methodological
approaches to assessing the level of financial security of
banks, method of expert analysis — for establishing
coefficients of significance in proposed models, graphical
method - for visualization and schematic representation of
theoretical and practical research results.

Research results

Systematization of existing approaches to assessing
the financial security of banks and the banking system in
general according to the literature has allowed to
distinguish the following groups of methods and models
to assess the level of financial security of banks and the
banking system: 1) methods and models based on the use
of economic standards as the main criteria; 2) method of
coefficients and indicators; 3) the method of economic
and mathematical modeling; 4) methods of expert
assessments (table 1) [27].

According to the analysis of the table 1 the greatest
preference is given to methods and models based on
coefficients and indices. The number of coefficients
depends on the researcher's approaches (table 2) [14].
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Table 1. Systematization of methods and models to assess the financial security of banks and the banking system according to
literature *

Methods and models

Methods and models based on coefficients
based on the use of

Methods and models
based on banking risk

Method of economic -

Methods of expert

. and indicators mathematical modeling evaluation
economic standards assessment
E. A. Andreeva [3], A. A. Epifanov and O. %/'a\s/ﬁz;:gzigk[i’ﬁ'
ol V.l Gaiduk, N. V. L. Plastun [4], O. M. Kolodizev and O. M. | V. E. Cherenkov [10] N. Reznik [12]
S| Gaiduk, A. L. Voronkov |  Stayer [5], N. N. Natocheyeva [6], P. V. A. O. Epifanov, O. L. OM .Kolodizev OM A.O. Epifanov,
3 [1] Kallaur [7], G. Yu. Khachaturian [8], V. I. Plastun, etc. [4] o Staver [5]’ " O.L. Plastun [4]
I. M. Krupka [2] Gaiduk, N. V. Gaiduk, A. L. Voronkov [1], P. V. Kallaur [7] Vi Fyranchuk

O. . Baranovsky [9]

S.1. Melnyk [13]

* Created by the authors

Table 2. Systematization of coefficients in methods and models for assessing the level of security of banks and the banking system
according to literature sources *

- > S E 5 >
S|2s| 2| & |s|3 8|8 |¥x
£k |85 |5 58|22 ¢es
No. Index/coefficient g8 182 | 8| x| & 2 g g S
<|<3lss|Z|z21%12|2|=4
d (<[5 [Z|*|5[5]3|>"
o
1 Deviation from bank liquidity ratios / liquidity indicators + + + +
2 Dynamics of indicators of economic efficiency and profitability . . . + | s . .
(ROA, ROE), %
3 Asset quality + + +
5 Norm of using the equity of banks for the acquisition of shares of |
legal entities, % *
7 Interest margin level (loans-deposits), % + + + +
8 Efficiency of work with interest-bearing funds* + +
9 Efficiency of Commission activities * +
10 | Profit per employee* +
11 | Level of problem loans, % + + + + +
12 | Credit risk ratios, % + + + + + +
13 | Loan-to-liability ratio, % +
14 | Capital adequacy ratio, % + +
15 | Ratio of received and issued interbank loans* +
16 | Common currency position* / Currency risk + + +
18 | Stability of the resource base +
19 | National and international stock market risk +
20 | Payment position of the Bank* +
21 | Financial stability +
22 | Budget deficit + +
23 | Money supply M2 / money supply as % of GDP + + +
24 | Changes in rates at the national and international IBC +
25 | Distribution of loans by industry +
26 | Share of customer funds denominated in foreign currency in all N
borrowed funds, %
27 | The factor of monetization +
29 | The coefficient of dollarization, % +
30 | Ratio of insolvent banks, % +
32 | Share of manufacturing in industry, % +
33 | Volume of investments +
34 | Amount of debt +
35 | Higher rate of growth of M2 over GDP, % +
36 | Cost of Bank loans +
38 | Yield 1 UAH. assets and equity* + +
39 | Possibilities of using the Bank's internal reserves* + +
40 | Prioritization of capital use* + +

* Created by the authors

**The indicator used to assess the financial security of commercial banks only
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Methodical approach to assessing “strategic financial
security of commercial banks" of Natocheyeva
[6, p. 83-84] is based on indicators of internal, external,
international financial security of commercial banks and
allows to determine one of the five stages of financial
security of banks: stable, not stable, threatening, critical,
catastrophic.

According to V.L.Franchuk and S.I. Melnyk
[13, p. 55-56] it is advisable to build a scale of assessment
of the level of economic security of the bank using the
formula of "golden division", which allows to build a
gradation of economic security of the bank at levels:
insufficient, critical, sufficient, optimal. At the same time,
much attention is paid to the assets of the bank, which is
the dominant component of determining the indicators
proposed by the authors.

Methodical approaches of E. A. Andreeva [3],
G.Yu. Khachaturian  [8], V.l Gaiduk [1],
O. I. Baranovsky [9] are based on the isolation of certain
indicators (indicators), which reflect the state of financial
and economic security of banking activity, but the
economic and mathematical modeling is not applied.

According to P. V. Kallaur [7, p. 29], financial
security indicators should be grouped according to the
degree of risk taking into account the economic standards
of banking.

The model proposed by O. M. Kolodizev and
A. M. Stayer [5, p. 69] is based on the calculation of
taxonomic indicators of business activity, liquidity, capital
adequacy of banks and management efficiency, as well as
on cluster analysis, which makes it possible to rank
banking institutions in terms of economic security.

Individual authors evaluate the financial security of
the bank by comparing key indicators with their
thresholds (Pestovskaya Z. S. [15]) or by analyzing the
trend (Kovalenko V. V. [16]), without defining an integral
indicator of bank security.

Tysyachna Y. S., Azizova K. M. and Rats O. M.
noted that a large number of indicators used in the process
of assessing the financial security of the bank leads to so-
called "excess information™, since most of them are often
interdependent and characterize different sides of the same
process or condition. In order to exclude from the initial
system the indicators that characterize the financial and
economic security of the bank and those that duplicate the
information, as well as to highlight those indicators that
carry the most important information, they recommend the
use of factor analysis by the principal components by
which the groups of isolated indicators stand out
performance indicators. For the practical implementation
of the principal component method, Statistica 6.0
application package is used. According to the rules of
multivariate factor analysis, further studies use only those
factors that explain at least 70% of the variance, and the
magnitude of the factor loadings of individual significant
indicators exceeds 0.7 by magnitude [17, p. 430-432].

In addition, the authors recommend that these partial
indicators, identified by factor analysis by principal
component method, should be reduced to an integral
indicator of assessing the financial security of the bank in
order to determine the directions of improving the

financial security of the bank, justify and make
appropriate management decisions. It is advisable to carry
out the clotting using the additive convolution method,
normalizing the actual values of the partial indices taking
into account the coefficients of significance, which are
also calculated by means of normalization of factor
loadings. It is proposed to calculate the actual quantitative
value of the integral financial security (FS) indicator for
banks on the basis of formula 1:

Xfi
FS=3" K, —", 1)

sigi
refi

where K, — the coefficient of significance of the i-th

partial indicator characterizing the financial security of the
bank; X, — the actual value of the i-th partial indicator

that characterizes the bank’s financial security; X, — the

reference value of the i-th partial indicator characterizing
the financial security of the bank; n — number of partial
indicators characterizing the financial and economic
security of the bank [17, p. 430-432].

The calculated integral estimation is of a rather
general nature that allows to determine the nature of
changes over time, as well as to determine the rating of
banks on the results of calculations, but for more detailed
information, in particular to determine the reasons for
deviations of any content and to justify the directions of
transformation of financial security of the bank into
necessary aspect of improving bank management, it is
advisable to conduct an integrated assessment in the
context of groups of indicators [17, p. 430—432].

Taken into account all above, it should be noted that
a significant number of indicators of the financial security
of the bank creates a number of problems, among which
the most important are: first, the complexity of
calculations; second, the complexity of collecting
information, since 2015, a number of data has not been
published in the public domain.

The process of assessing the level of financial
security of banks involves the use, in addition to
quantitative models, of expert valuation methods based on
the questionnaire of bank employees. Such an assessment
involves the formulation of questionnaires and expert
surveys on a periodic basis. Based on peer review
approaches of A.O Epifanov (table 3) [4, p. 194-195], a
questionnaire model for assessing the level of financial
security of banks was proposed.

To fill in the questionnaire, you must alternately put
a score of 0 or 1 depending on the answer to each of the
30 questions. Depending on the number of points is
determined by a certain level of security:

- 25-30 points — high level of financial security of
the Bank;

- 20-25 points-sufficient level of financial security
of the Bank;

- 15-20 points — low level of financial security of the
Bank.

If the assessment is below the critical level, it is
necessary to conduct a more detailed comprehensive
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analysis that will identify problem areas in the activities of
the banking institution.

It should be noted that the questionnaire is formed on
the basis of a list of internal and external threats as criteria

Table 3. Questionnaire model for assessing the level of financial security of banks *

for assessing the level of financial security of banks
presented in table 4 [4, p. 196].

No. Criterion

Number of points per answer

Yes No

1 2

w
~

5 years

1 Experience of the bank's management (Chairman and members of the Board) more than

Loss of key employees

The bank has a risk assessment department

Use of proven risk assessment methodologies in the bank's work

Significant level of dependence on shareholders and insiders

Transparency of the bank's work for clients and counterparties

2
3
4
5 Diversified structure of assets and liabilities of the bank
6
7
8

Auvailability of access to cheap resources

9 The bank is owned by a foreign parent company

10 | Availability of long-term development strategy (from 3 years and more)

11 | Loss of major customers

12 | Deterioration of the Bank's financial condition

13 | High-risk operations

14 | Risk of changes in the business environment, for example, changes in the legal field

15 | Negative impact of the external environment

16 | The presence of macroeconomic crises in the country

17 | Maturity balance of assets and liabilities

18 | Balance of assets and liabilities by subjects

19 | Increase in overdue debt

20 | High level of problem loans

21 | The growth of loan defaults

22 | Increase in the share of high-risk assets

23 | Disclosure of confidential information about the Bank

24 | Low level of staff qualification

RlRr|kr(Rr|k|kr|lo|lo|kr|r|[kr|kR|kr|k|lo|lo|o|o|r|o|lo|o|r| o

25 | Low profitability (lower than the average for the banking sector and (or) the group to

o|o(r|Oo|0o| O |Oo|o|o|o|o|Oo|r|Fk|O|o|o|o|(o|o|R|RP|(FRP|FR|O(FR|[FR|Fk|O| -

which the bank belongs) !
26 | Loss of confidence on the part of depositors (outflow of deposits from the Bank) 1
27 | Regular failures and unstable operation of the bank’s information system 1
28 | The Bank has a plan of anti-crisis measures 0
29 | High dependence of the bank’s activities on the political situation in the country 1
30 | Deterioration of the bank's business reputation 1

Maximum points

30

* Created by the authors

**For indicators containing a time interval analysis, the latter is taken as 12 months.

Table 4. Typical threats to the financial security of the bank that were taken into account in the formation of the questionnaire *

No. Types of external threats Types of internal threats
1 | Legislative regulation of the bank's activities Loan portfolio quality
2 | Monetary policy pursued by the Central Bank Qualification of the bank's management
3 | The variability of the external environment Unbalanced structure of assets and liabilities
4 | Crisis of confidence in the banking system Dependence on insiders
5 | Activity of competitors Illegal actions of the personnel of the banking
institution
6 | lllegal actions against the bank Inefficient activities of the bank
7 | Negative macroeconomic environment -
8 | Unpredictable government policies -
* Created by the authors

Based on the analysis to assess the level of financial  banking indicators, taking into account the normative
security of the Bank using quantitative methods, a values of the indicators regulating banking activities

modified methodological approach is developed, which is  (table 5).
based on the method of coefficients and includes the main
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Table 5. Indicators characterizing the efficiency of the Bank and the level of its security *

the loan collateral

Indicators Calculation Norm
Regulatory capital Regulatory capital/ total assets and off-balance sheet instruments reduced by the
adequacy amount of the respective reserves created for active operations and the amount of | Not less than 10%

Return on equity Net profit/capital of the Bank

Not less than 15%

Return on assets Net income / assets

Not less than 1,5%

The level of interest

Average loan interest rate-average Deposit interest rate

margin >5%
Liquidity (instant) Highly liquid assets/current liabilities of the Bank >20 %
Level of problem loans (Problem (overdue) loans / loan portfolio)*100% <5%
Capital adequacy ratio (Equity/(liability + equity)) * 100% >10%
Financial leverage ratio Liabilities/equity * 100% 100-300%

*Source: [4, p. 197-199]

According to the research of existing methods of
determining the level of financial security of banks [18], it
is proved that they do not take into account the cost
indicators of a banking institution. However, increasing
the value of a bank to increase its investment
attractiveness is an important task for the bank's
management in a context of macroeconomic instability.
The cost of the bank is a complex economic indicator that
integrates the efficiency of its activity. Awareness of its
importance in managing the bank is the key to the bank's
financial stability, which significantly affects the level of
financial security. However, the methodological principles
of valuing banks on the basis of income, cost and
comparative approaches in the underdeveloped financial
market remain one of the least practically resolved issues,
which significantly complicate the use of a cost-oriented
approach in ensuring the financial security of the bank.
Despite  these difficulties, in the context of
macroeconomic instability and intensification of banks'
mergers and acquisitions, it is important to take into
account the value-oriented components in measuring the
integral index of financial security of banks by separating
them into a separate component of monetary and
monetary security.

Thus, for an objective evaluation of the level of
financial security of banks proposed to use a multilevel
model estimates the level of financial security of banks,
which provides a comprehensive analysis of the financial
condition of the Bank at the operational, tactical and
strategic levels, allowing you to assess the real degree of
threat to the financial security of the Bank, to identify key
issues and apply measures for their elimination (fig. 1)
[18]. The proposed model is based on the calculation of
the integral indicator of the level of financial security of
banks in the selected five functional components, namely:
capital resource (0, 25), loan and investment (0, 20),
security of income and expenses (0,15), currency (0,10)
and money-money security Bank (0,30). By expert
estimates set the weight of each group of indicators in
integrated safety index (table 6).

The first component - capital and resource — is based
on the analysis of the relationships between different
groups of assets, liabilities and equity. The credit-
investment component allows revealing opportunities and
orientation of the bank in attracting financial resources; it
gives an opportunity to assess the ability of the bank to
fulfill its obligations to clients, creditors, investors,

shareholders and other counterparties in the analyzed
periods. The component of income and expense security
makes it possible to draw conclusions about the bank'’s
profitability. The monetary component allows estimating
the level of value generation by cash flows from
operating, investment and financial activities.

Depending on the results obtained, the level of
financial security of banks is determined by five levels:

1) optimal (0.80-1.00) - the level of financial security
of the Bank, characterizing the effective functioning of the
Bank;

2) sufficient (0.60-0.80) — the level of financial
security of the Bank, which implies the weakening of one
Or more security components;

3) satisfactory (0.40-0.60) — the level of financial
security of the Bank, allowing the Bank to perform its
functions, but a possible tendency to reduce the level of
financial security;

4) low (0.20-0.40) — the level of financial security of
the Bank, which allows to perform certain functions and
there is a further threat to the existence of the Bank;

5) critical (0-0,20) — the level of financial security of
the Bank, which characterizes unprofitable activities, the
Bank is at the stage of bankruptcy or liquidation.

According to each level of financial security of
banks, it is proposed to establish security zones of the
Bank and develop cost-oriented management strategies
corresponding to them:

- under optimal level of financial safety of banks, it
is advisable to apply a strategy to maintain the momentum
of growth, which provides for the preservation of the
achieved level of security by maintaining a growth rate
value. This strategy includes monitoring the rate of
increase in value in order to prevent the emergence of
possible threats and quickly neutralize their impact. Banks
that choose this strategy are characterized by a high level
of regulatory capital adequacy, capital adequacy ratio. To
maintain the growth rate of value, a banking institution
must maintain a high level of liquidity and return on
assets;

- with a sufficient level of financial security of
banks-a strategy to increase the rate of growth of value,
which is aimed at increasing the growth rate of the value
of the banking institution. This strategy is chosen by
banks that are trying to maintain a leading position in the
market, so they must have a high level of capital
components (adequacy of regulatory capital, capital
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adequacy ratio, return on equity) and liquidity, provided
that the average level of components of problem loans and

the level of interest margins is provided;

Operational assessment of the bank's financial security
W
Re ;‘01'}' ) Level of problem Return on bank The ratio of Monetary security of
capy Dazgquac} loans 0,45 assets 0,35 foreign currency operating actrvities 0,40
i assets 0,50
Capital adequacy ) ) - -
ratio 0.25 The ratio of the Return on equiy Foreign currency Monetary security of
overall lending 0,35 liabilities ratio nvestment activity 0,30
. actrvity 0,30 0,40
j_n?g'ee éi:]f;f £ The coefficient
025 e of capacity of Coefficient of Monetary security of
- Liquidity the Bank 0,30 completeness of financial activities 0,30
Tge T Eltliﬁ O_fit?ll'ﬂl (instant)0,25 use of funds in
eposits in the - )
deposit portfolio foreign currency
0 ,Ii 5 0,10
Financial
leverage ratio
0,10

Tactical assessment of the bank's financial security
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kee, =

functional component;
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investment security
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Fig. 1. A model for assessing the level of financial security of banks *

* Source: authors ' development based on [18]

- with a satisfactory level of financial security for
banks, a strategy to achieve the target of value, which
aims to determine and achieve the desired value of a
banking institution. As this strategy is aimed at achieving
the target level of value, the institution needs to mobilize
all available resources, which is manifested in a high level
of regulatory capital adequacy, and to ensure the
flexibility of the bank's activities. To quickly reorient an
institution to other types of bank activity, it is necessary to
achieve an average qualitative state of return on capital,
liquidity, the level of bad loans and the ratio of capital
adequacy;

- at low level of financial security of banks — a
strategy of limited growth of value, which is aimed at
ensuring the growth of value of a banking institution,
which is carried out in conditions of scarce resources.
Ensuring the growth of the bank's value requires an

average qualitative status of the components of capital
(regulatory capital adequacy, capital adequacy ratio),
return on capital, liquidity;

- at a critical level of financial security of banks — a
strategy to achieve a positive increase in value, which
involves determining the amount of value potential of the
bank and the introduction of measures aimed at increasing
the value of the bank. As this strategy is implemented by
the banking institutions in crisis and in a crisis state, banks
with this type of strategy are characterized by low quality
of liquidity components, return on capital, high level of
bad loans, low level of interest margin and average quality
state of adequacy of regulatory capital and capital
adequacy ratio.

According to the results of the conducted researches
it can be argued that the determination of the main factors
of influence on the value and security of the bank enables
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to develop and implement

on internal factors and to take into account the actions of

external ones
instability.

adequate measures of influence

Table 6. A set of indicators for assessing the level of financial security of commercial banks *

in the conditions of macroeconomic

) ) _ Threshold The share of _the functional
Indicator name Algorithm for calculation value component in the overall
structure
Capital and resource security of the bank (security of passive operations) (0.25)
Regulatory capital adequacy Regulatory capital/ total assets and off-balance sheet
instruments reduced by the amount of the respective
. . >0,10 0,25
reserves created for active operations and the amount
of the loan collateral
Capital adequacy ratio (Equity/(liability + equity)) * 100% >0,10 0,25
The level of interest margin Average loan interest rate-average Deposit interest 50.05 0.25
rate ' '
The ratio of term deposits in the Ratio of term deposits to total Deposit portfolio
. . <0,50 0,15
deposit portfolio
Financial leverage ratio Liabilities/equity 0-3 0,10
Credit and investment security of the bank (security of active operations) (0,20)
Level of problem loans Ratio of problem loans to total loans <0,05 0,45
Thg ratio of the overall lending Loan portfolio to total assets ratio <075 0.30
activity
Liquidity Highly liquid assets/current liabilities of the Bank >0,20 0,25
Security of income and expenses of the bank (0,15)
Return on bank assets Net profit to Bank assets ratio >0,01 0,35
Return on equity Ratio of net profit to balance sheet capital of the Bank >0,15 0,35
The coefficient of capacity of the Ratio of total expenses to total income
<0,95 0,30
bank
Currency security (0,10)
The ratio of foreign currency assets | Ratio of foreign currency assets to total assets <04 0,50
Foreign currency liabilities ratio Ratio of foreign currency liabilities to total liabilities <0,5 0,40
Coefficient of completeness of use | The ratio of the volume of loans issued in foreign
of funds in foreign currency currency to the volume of borrowed funds in foreign <0,9 0,10
currency
Monetary security of the bank (0,30)
Monetary security of operating Ratio of the Bank's market value to operating cash More than 0.40
activities flows 0 '
Monetary security of investment Ratio of the Bank's market value to investment cash More than 030
activity flows 0 '
Monetary security of financial Ratio of the Bank's market value to financial cash More than 0.30
activities flows 0 '

* Source: authors ' development based on [18]

Conclusions

Therefore, in the context of macroeconomic
instability, the problem of measuring the financial security
of banks becomes particularly relevant and significant.
Adequate assessment of the true level of financial security
of the parties depends on the timeliness and effectiveness
of measures to prevent and prevent existing and potential
threats to the banking system.

On the basis of a comprehensive analysis of the
works of domestic and foreign scientists and practitioners
on the problem of assessment and financial security of
commercial banks found that still has not developed a
single comprehensive model for assessing the financial
security of banks. All existing models have a high level of
kinship and lack consistency. Therefore, we propose a
methodological approach to assessing the level of
financial security of banks, based on the principles of
value-based management using a system of indicators that
are integrated with five functional components: capital

and resource, credit and investment, security of income
and expenses, currency and monetary security of the bank.
This approach makes it possible to quantify the impact of
each group of indicators on the level of financial security
of a banking institution, to determine its integral level and
to carry out its operational, tactical and strategic
assessment of the levels of financial security with
the use of appropriate strategies cost-oriented
management.

Thus, it is proved that with the help of an adequately
selected model for assessing the financial security of
banks it is possible to obtain a comprehensive assessment
of the financial position of the bank and assess the degree
of threat to its financial security. This will make it
possible not only to prevent the occurrence of crisis
situations at the initial stage, but also to apply timely
methods to neutralize possible threats, as well as to
implement an appropriate strategy for managing the
bank's value in the conditions of macroeconomic
instability.
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OIIITHKA ®IHAHCOBOI BE3IIEKU BAHKIB B YMOBAX MAKPOEKOHOMIYHOI
HECTABIJIBHOCTI

IIpeameToM IOCHIIKEHHS € CYKYIHICTh KPUTEpPIiB, MOKA3HUKIB W 1HIMKATOPIB OIIHKKA CTaHy (iHaHCOBOi Oe3leKku OaHKiB Ta
METO/MYHI MiAX01 /10 1i OLiHKK. MeTOI0 HalMCaHHs CTaTTi € CHCTeMaTH3allisl TEOPETUKO-METOANYHHUX MOJIOKEHB Ta OOTPyHTYBaHHS
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MPaKTUYHUX PEKOMEHAALN 11010 OLiHKK piBHsA (iHaHCOBOI Oe3nekn 6aHkiB. OCHOBHUM 3aBAAHHSAMM JOCTI/DKCHHS € BUBYCHHS Ta
aHaNi3 ICHYIOUMX METOJWYHUX ITJXOMIB IO OIIHKH PiBHS (hiHAHCOBOI Oe3nekn OaHKIB, BUSABICHHS IIepeBar Ta HEMOMIKIB KOXKHOI 3
HUX, Moau(diKaIlis Ha iif OCHOBI BIACHOTO METOJMYHOTO MiIXO/1Y, BKIKOUYAIOUN KPUTEPii, MOKA3HUKH, IHIUKATOpH, Bard. Y mporeci
JIOCITIKEHHSI BUKOPHCTOBYBAJINCH Taki MeTOAN: aOCTPaKTHO-JIOTIUYHUI aHaNI3 — ISl TEOPETHYHOTO y3aralbHEeHHS W 0OIpyHTYBaHHS
HanpsMIB Ta pPe3yNbTATIB JOCHIIKEHHS, CHCTEMHOTO Ta CTaTHCTHYHOTO aHai3y — Ul aHali3y Ta CHCTEeMaTH3alii MEeTOIUIHUX
MiXOiB 0 OLIHKU PiBHs (iHAHCOBOI Oe3neku GaHKIB, METO/ €KCIEPTHOTO aHali3y — IJisl BCTAHOBICHHS KOe(illiEHTIB 3HAYYLIOCTI
mapaMeTpiB y 3alpoNOHOBAHHX MOJENAX, TpadiyHUid MeToN — Uil HAOYHOro 300pa)KCHHS 1 CXEMAaTU4HOTO MPEICTABICHHS
TEOPETUYHUX 1 MPAKTUYHHUX PE3YNIbTaTiB AOCTIKEHHs. BiAMoBiIHO 10 KOKHOTO piBHA (iHAHCOBOI Oe3nekn OaHKiB 3alPOINOHOBAHO
30HH Oe3meku 0aHKy Ta po3pOoOJICHO BiAMOBIIHI HUM CTpaTerii BapTiCHO-OPiIEHTOBAHOTO YIpaBliHHA. Pe3yIbTaTu: BUBYEHO iCHYIOU1
METOAM 1 MOJeNi OIIHKH piBHA (hiHAHCOBOT OE3MEKM KOMEpPIUIHHMX OaHKiB;, BH3HAYCHO IEPEBArH Ta HEMONIKU KOXHOI 3 HUX;
y3araJbHEHO Ta 3alPONOHOBAHO BJIACHMH METOAWYHHH IiAXiJ IO OLIHKK (KpHUTepii, MOKa3HUKH, IHIUKATOPH, Bark Ta aJITOPHTM) B
YMOBaxX MAaKpOCKOHOMIiYHOi HecTaOinpHOCTI. BucHoBKHM. Ha OCHOBI KOMIIIEKCHOTO aHalizy Ipanb BITYM3HSHUX Ta 1HO3EMHHX
HaYKOBIIIB Ta MIPAKTHKIB 100 IIPOOIEMH OLIHIOBAaHHS Ta 3a0be3redeHHs (iHaHCOBOI Oe3neKn KOMEpIiHHUX OaHKIB BCTAHOBJIEHO, IO
JI0ci He po3po0JIeHO €AMHOT KOMIUIEKCHOT MOJIeNi OIiHKHM (hiHaHCOBOI Oe3meky GaHKiB. Bei icHyroui Mozesi MaloTh BHCOKHIT pPiBEHb
CIIOPIAHEHOCTI Ta HEe MAlOTh CHCTEMHOCTI. 3alpoONOHOBAHO CHUCTEMY MOKa3HHKIB OLIHKH (DiHAHCOBOI Oe3IeKH, IO IPYHTYEThCS Ha
BUKOPUCTAHHI BapTiCHO-OPIEHTOBAHOTO IMiAXOJy Ta OXOIUTIOE IOKAa3HHWKH, SIKi IHTETpylOThCs 3a I'sAThMa (YHKLIOHATHBHUMU
KOMIIOHEHTaMH: KaIliTaJO-pecypCcHOi, KpPEeIUTHO-IHBECTUILIHHOI, Oe3meku AOXOMiB Ta BUTpAT, BAJIIOTHOI Ta BapTiCHO-TPOLIOBOI
6e3mexkn OaHky. JlaHuil MigXix dae 3MOry KUTBKICHO OLIHWTH BIUTMB KOXKHOI TPy MOKa3HWKIB Ha piBeHb (iHaHCOBOI Oe3meku
0aHKIBCbKOI YCTQHOBH, BH3HAYMTH IHTErpalbHHi ii piBeHb Ta 3IHCHUTH 11 OlepaTHBHY, TAaKTHYHY W CTpaTeridyHy OIIHKY. 3a
BCTaHOBJICHUMH 30HaM¥ (iHaHCOBOI Oe3reKy OaHKIB 3aIpOIIOHOBAHO BapTiCHO-OPIEHTOBAHI CTpaTerii yIpaBIiHHSI OaHKaMHi B yMOBax
MaKpOCKOHOMIYHOT HECTa0iIBHOCTI.

Knawuori cioBa: ¢dinancoBa Oe3rneka OaHKIB; IHIUKATOPH; METOJMYHHMU TIIXiJ O OIIHKK (hiHAHCOBOI Oe3meku OaHKiB;
(GyHKIIIOHATBHI KOMIIOHEHTH (iHaHCOBO1 Oe31ekn OaHKiB; BAPTICHO-OPi€HTOBAaHA CTPATETis YIPaBIiHHSA OaHKaMH.

OIIEHKA ®UHAHCOBOM BE30ITACHOCTHU BAHKOB B YCJIOBHUSIX
MAKPORKOHOMHWYECKON HECTABMJIBHOCTH

IIpeameToM HCCEOBaHHS SBISETCS COBOKYIHOCTh KPHUTEPHEB, MOKa3aTeNed M MHAMKATOPOB OLICHKH COCTOSIHHS (DMHAHCOBOW
6€30MacCHOCTH OaHKOB M METOAMYECKHE IOIXOAB! K ee oueHKe. Ile/bi0 HamMCaHUs CTaTbU SIBISCTCS CHCTEMATU3alLs TEOPETHKO-
METOIMYECKHX TTOJIOKEHHI 1 000CHOBaHHE NPAKTHYECKUX PEKOMEH/IAlli OTHOCUTEINIBHO OLICHKH YPOBHS (DMHAHCOBOW Ge30macHoCTH
6aHKoB. OCHOBHBIM 3aJIJaHUSIMU MICCIIEIOBAHUS SIBISIFOTCSI M3ydEeHUE U aHAJM3 CYNIECTBYIOIIMX METOJIMYECKUX ITOIXOJOB K OLEHKE
ypoBHs (pUHAHCOBOH Oe30macHOCTH OAaHKOB, BBUIBJICHHE NMPEHMYIIECTB M HEIOCTATKOB KaXKAOW M3 HHX, MOAU(HKAnWs Ha 3TOH
OCHOBE COOCTBEHHOTO0 METOAMYECKOTO MOAXO0/a, BKIIOYAs KPUTEPHUH, ITOKa3aTeNu, WHIWKATOpHl, Bec. B mpomecce mccienoBaHus
HCIIOJIB30BAJIICH TaKuEe MeTOAbI: a0CTPAaKTHO-IOTHYECKUI aHaTM3 — U TEOPETUIECKOro 0000mIeH!sI 1 000CHOBaHMS HAIlpaBICHUHA
U pe3yJIbTaTOB UCCIIEAOBAHMSI, CHCTEMHOTO U CTATHCTHYECKOTO aHAJIN3a - U aHAJIM3a M CHCTeMaTU3alui METOANIECKHX TTOIXO0JI0B K
OIIeHKE YpOBHs (PHHAHCOBOH 0€301acHOCTH OAHKOB, METO SKCIEPTHOTO aHAIIM3a — U YCTAaHOBJICHUS KO(P(PHUINEHTOB 3HAYUMOCTH
apamMeTpoB B MPETOKEHHBIX MOJENAX, rpadMIecKuil MeTo — IS HAarJIAAHOTO M300paKeHHs M CXEMaTHYECKOTO MPECTABICHUS
TEOPETHYECKUX M IPAKTHYECKHX pe3YJIbTaTOB HCCIENOBaHMSA. B COOTBETCTBHM C KaKABIM ypOBHEM (MHAHCOBOW 0€301MacHOCTH
0aHKOB MPEIOKEHBI 30HBI Oe30MacHOCTH GaHKa U pa3pabOTaHbl COOTBETCTBYIOIINE UM CTPATErHH CTOMMOCTHO-OPUEHTHPOBAHHOTO
yrpasieHus. Pe3yJbTaThl: H3y4eHBI CYIIECTBYIONIME METObI M MOJICNH OLICHKH YPOBHS (MHAHCOBOIT 6€30MaCHOCTH KOMMEPYECKHX
GaHKOB; OIpe/IeICHbl IPEUMYIIIECTBA U HEIOCTATKH KaXI0H U3 HUX; 0000IIEH U MPE/JIOKeH COOCTBEHHBIH METOANYECKHH MOIX0/ K
OlLIeHKe (KPUTEpHH, TIOKa3aTel, HHANKATOPBI, BEC U AITOPUTM) B YCIOBHSAX MaKpOIKOHOMHUYECKOi HecTabuipHOCTH. BhiBOabI. Ha
OCHOBE KOMIIJIGKCHOTO aHaJIM3a TPYA0B OTEYECTBEHHBIX U MHOCTPAHHBIX YUCHBIX M MPAKTUKOB OTHOCHTEIBHO MPOOJIEMbI OLIEHUBAHHS
u obecrieueHns: GUHAHCOBOI GE30IACHOCTH KOMMEPYECKHX OAHKOB YCTaHOBIJICHO, YTO IO CHUX HOp HE pa3paboTaHO eJMHCTBEHHOMN
KOMIUIEKCHON MOJIEJIN OLICHKH ()MHAHCOBOM Oe3omacHOCTH 0aHKOB. Bee cymiecTByromne MoIen UMEIOT BEICOKUI YPOBEHb POJICTBA
U HEe UMEIOT cHUCTeMHOCTH. [IpemsoskeHa cucrema mokasaresiedl OLeHKH (MHAHCOBOW 0e30MacHOCTH, KOTOpas OCHOBBIBAETCS Ha
HCTIOJIb30BAHUN CTOMMOCTHO-OPUEHTHPOBAHHOTO IOJXOAa M OXBAaThIBAaeT MOKAa3aTeNl, KOTOPbIE HHTETPHPYIOTCS 3a ISTHIO
(GYHKIMOHATBEHBIME KOMIIOHEHTAMH: KallUTaJIO-PECYPCHOM, KPEANTHO-WHBECTHIIMOHHOM, 0€30MacHOCTH HOXOMOB M PacXolioB,
BaJIIOTHOH M CTOMMOCTHO-JICHE)XHOH Oe30macHOCTH OaHKa. JIaHHBII MOAXO aeT BO3MOXKHOCTH KOJIMYECTBEHHO OLICHHTH BIMSHUE
Ka)K/IOM TpyMIbl MoKasareseil Ha ypoBeHb (DMHAHCOBOH 0e30MacHOCTH OAHKOBCKOTO YUPEKICHHS, ONPENCITUTh HHTEIPAIbHBIN ee
YPOBEHb M OCYILIECTBHTb €€ ONEPaTHBHYIO, TAKTHYECKYIO M CTPATETHYECKYI0 OLIEHKY. 3a YCTaHOBJICHHBIMHM 30HaMH (DHHAHCOBOH
0e30macHOCTH  0aHKOB  INPEIJIOKEHBI  CTOMMOCTHO-OPMEHTHPOBAHHBIE CTpaTerMy  ympaBieHWs OaHKaMH B YCIOBHSX
MaKpO3KOHOMHUYECKOH HeCTaOWIBHOCTH.

KiioueBble ciioBa: ¢uHaHcoBas 0e30MacHOCTb OAaHKOB; WHIMKATOPBL, METOJMYESCKHH MOAXOX K OLEHKe (HHAHCOBON
Oe30macHOCTH 0aHKOB; ()YHKI[MOHAIBHbIE KOMIIOHEHTHI (MHAHCOBOH 0€30MacHOCTH OaHKOB; CTOMMOCTHO-OPHEHTHPOBAHHAsS
CTpaTerust ynpaslieHHs GaHKaMH.
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0. A. XUIYXA

OCOBJINBOCTI BITPOBAIZKEHHS EJIEKTPOHHOI'O HABYAHHSA B
KOHTEKCTI KOPIIOPATHUBHOI'O PO3BUTKY IIEPCOHAJIY

IIpeqMeToM moCHiIKEHHS BHCTYNAIOTH TEOPETHYHI Ta METOMOJOTIYHI OCHOBM BIPOBA/DKEHHS EIEKTPOHHOro HaBuaHHS Meta
po6oTH — OCIiKEHHST 0COOJIMBOCTEH BIIPOBAKEHHS €IEKTPOHHOTO HAaBYaHHS B KOHTEKCTI KOPHOPATHBHOTO PO3BUTKY II€PCOHAIY
B crarti BupilIylOTbCS HACTYNHI 3aBAAHHS: BU3HAYCHHS CIEKTPY METOMIB KOPHOPATHBHOTO HAaBYAaHHSI Ta iX OCHOBHHX
XapaKTEePUCTHK; JOCIIIKEHHS €BOJIOLI] €IeKTPOHHOTO HaBYAHHS; aHAi3yBaHHS OCHOBHHUX II€peBar 3MiIIaHOTO HAaBYaHHA. Y CTaTTi
BUKOPHUCTAHO TaKi METOAU IOCTIKEHHS: CTPYKTYPHO-TIOPIBHSUIBHOTO aHANI3y Uil BU3HAYEHHS OCHOBHHUX IIepeBar y BUKOPHCTaHHI
KOXHOTO METOJly KOPIIOPaTHMBHOTO HABYAHHS; iCTOPHKO-JIOTIYHOTO aHANi3y AJS JOCIHIIPKEHHS PO3BUTKY €ICKTPOHHOIO HABYAHHS;
MIPOLIECHOTO aHAI3y JUIs BU3HAYEHHS OCHOBHHX €TalliB BIIPOBAKEHHS €JIEKTPOHHOTO HaB4aHHsA. OTpUMaHO HACTYIHI pe3yJIbTATH:
Ha OCHOBI aHaJIi3y METOJ(iB KOPIIOPAaTHBHOI'O HABYAHHS BU3HAYEHO OCOOIMBOCTI OTPUMAaHHS 3HAHb Ta HAOYTTS MPAKTHYHUX HABUKIB
PI3HMMH MeTOJaMH KOPIIOPAaTHBHOTO HaB4aHHs. Ha mpuxiani aHamizyBaHHs HaBYaHHS IepcoHany JlepxaBHOI ciykOu YkpaiHu 3
IIUTaHb OE3MEYHOCTI XapuoBUX IPOIYKTIB Ta 3aXUCTy CIOKUBAYIB 3’5ICOBAHO, IO CHHXPOHHE €IEKTPOHHE HABYAHHS, aCHHXPOHHE
CNICKTPOHHE HABYAHHS, 3MilaHE HABYAaHHS Ta CAMOCTifHE HaBYaHHS BHMAaraloTh 3HAYHOTO PIiBHS 3aCTOCYBaHHS EJIEKTPOHHHX
TexHoJoriid. Ha 0CHOBI HOCIiIKEHHS €BOJIOLIT TEXHOJOTIH B eNEKTPOHHOMY HAaBYaHHI, BCTAHOBJICHO, III0 OCHOBHIMH TEXHOJIOTiIMH
eleKTpoHHE HaBuyaHHA € Web Ta Wireless-texnomnorii. [IpoananizoBaHO Ipolec BIPOBAKCHHS CICKTPOHHOTO HABUAHHSA, SKUI
nepeadavae B3a€EMOJIIO BUKIIaa4a, CTyICHTa Ta aIMiHICTpaTOpa y eNeKTPOHHOMY cepeloBHII. BH3HaueHO mepeBaru BUKOPUCTAHHS
CJICKTPOHHOTO HaBYaHHS, OCHOBHOIO 3 SIKHX € MOXUIMBICTh PETyNIOBAaTH BHTPAaTH Ha Take HABYAHHS 3aJIEKHO BiX MOTped
nignpueMcTBa. BHCHOBKH: 3aKOHOMIPHUM HACJIiAKOM Ipoliecy iH(popMaTn3anii CycIiIbCTBa € CTPIMKHI PO3BUTOK iH(POpMaLiiHUX 1
KOMYHIKaTUBHUX TEXHOJIOTIH 1 IIMpPOKOMAcIITaOHEe 3aCTOCYBaHHS €JIEKTPOHHOTO HaBYAHHS B IIPOIECi KOPIOPATHBHOTO PO3BUTKY
nepcoHaiy. EleKTpoHHI TeXHOJIOTi] JOIiIbHO BUKOPHCTOBYBATH Ha yCiX PIBHSX YHPaBIIHHS OpraHi3ami€ro sK Ul CAaMOCTIHHOTO TaK i
CTaI[lOHAPHOTO HaBYaHHsA. BIPOBa/UKEHHS ENEKTPOHHOTO HAaBYaHHS JO3BOJIUTH MIJIPHEMCTBAM 3aIyYHTH 3HA4YHY KUIBKICTH
nepcoHany 0e3 BiIpuBY iX BiJ OCHOBHOI iSUIFHOCTI, PETYNIIOBATH BUTPATH Ha HOTrO BOPOBAKEHHS, HABUATH Pi3HI LIJBOBI IPyHH
MIEPCOHAITy Ha €IWHIA METOIOJIOTIUHIi OCHOBI.
KurouoBi ciioBa: MeTou; HaBUaHHS; JIEKIi]; CEMiHApH,; 3HAHHS, YMIiHHS; HABUYKH.

Beryn

B ymoBax mepexomy Bix  IHIyCTpiaJIbHOTO
CYCHIJILCTBA JI0 CYCHIJILCTBA 3HAHb, B SIKOMY IHCTHUTYIII,
110 BHUPOOJISIIOTH 3HAHHS 3aliMalOTh BaroMe Micle B

npoueci  QGopMyBaHHs ~ iHHOBalil,  KOPIIOpPaTUBHE
HAaBYaHHS TEPCOHANly CTA€ CTPATEriYHUM HAINpPSIMOM
PO3BUTKY HIIIPUEMCTB, MOCHITIOETHCS poJib
KOHBEPI'C€HTHHUX TEXHOJIOTiH, CTBOPEHHX Ha 0a3i 3HaHb B
Takux chepax, sK OIOTEXHONOTii, KOMITIOTEpHI,
HAaHOTEXHOJIOTIl,  3aJy4alOThCS  BUCOKOKBami(ikoBaHi
¢daxiBli, pPO3BUBAETBECA  MOJENIH  KOPIOPATHBHOTO

YHIBEPCHUTETY, 10 MOETHYE WOr0 KIACHYHY KOHIICMINIO 3
CTpaTeriyHuMH LUIAMHU  mignpuemMctB. Kopmopatushe
HaBYaHHS JIOTIOMAara€ yCYHYTH HEBIAIOBIIHICTE MK
BUMOT'aMH PUHKY 1 3HaHHSMH, HaBUKaMHU NPAIliBHUKIB, a

iHTepeC y IX 3acCTOCYBaHHS BHMarae CTBOPEHHS
e(peKTUBHUX  MPOrpaM  pO3BUTKY  IepcoHaly 3
BUKODHCTaHHSM  TEXHOJIOTIYHMX  JIOCSTHEHb,  IIO

aKTyajgi3ye METOOM HaBYaHHS J€ MPOIEC BHUBYCHHS
3MIACHIOETHCS 3 BHKOPHCTaHHSIM €JIEKTPOHHOTO
HABYAJIBHOTO CEPEIOBHUINA Ta EJICKTPOHHUX HABYAIBHIX
TEXHOJIOTIH SIK 13 B3aEMOJICI0 13 BHKJIAJAaYyeM Tak 1
ACHHXPOHHO, KOJIM  CTYJSHT CaMOCTIHHO  BHUBYAE
JEKIIHUN MaTepiajd Ta BUKOHYE NMPAKTUYHI 3aBJaHHS B
PEKMMI OH-JIalH.

AHaJni3 npo0JieMH Ta iCHYI0YHX MeTOiB

[IpoGiemaruili e1eKTPOHHOTO HABYAHHS B KOHTEKCTI
KOPIIOPATHBHOTO PO3BUTKY MEPCOHAITY MPHUCBSIYEHI Mparii
Txagenko A. M., sgkuif 3a3Ha4YMB, IO BUKOPUCTAHHS
iHpOpMaifHMX 1  EJNeKTPOHHHUX  TEXHOJOTiH €

000B’sI3KOBOIO BUMOT'0I0 J1s €(peKTHBHOTO MpodeciitHoro
PO3BHUTKY mepconaty [1].

[Tyukosa C. 1. 3a3Haunma, M0 €NEKTPOHHE HaBUYAHHS
Jla€ MOJKJIUBICTh HABYAaTH BEJIMKY KUIBKICTH NpPAaI[iBHHUKIB
OJIHOYACHO 0€3 BiIPHUBY Bifl iX OCHOBHOI TisLTBHOCTI [2].

Kpwxaniepkuii €. 1. chopmyBaB mnpuHUMIH
IHHOBaLliHHUX TEXHOJIOTi HaBYaHHS, OCHOBHUMH 3 SIKHX €
MOEAHAHHS TPAOUIIIHHUX Ta IHHOBAIlIfHMX METOIIB
MiABUINICHHS KBamiikamii; 3aifiCHEHHS CTaXyBaHHSI 1
MEpeNiAroTOBKA IUIIXOM 3aIllpOBa/DKCHHS TEXHOJIOTIH
IHAWBiyaqbHOTO  HaBUaHHS, E-HaBuaHHS, BHI3HHX
ceMiHapiB 1 KypciB 0e3 BigpuBY BiI BHUPOOHHUYOTO
npouecy [3].

ITapxomenko B. M. Bu3HauuB nepeBaru Takoro
HAaBYaHHS OCKUIBKM IOPSJ i3 CaMOCTIHHMM BHBYEHHSIM
HaBYAJILHOTO Matepialy, CTYAEHT Ma€ 3MOT'Yy OTpHMaru
3HAHHSI i1 Yac BiBiIyBaHHI JEKIii Ta ceminapis [4].

Byraitayk K. JI. po3BUHYB CYTHICTH OHCTaHIIITHOTO
Ta €JIEKTPOHHOTO HAaBYaHHS Ta BU3HAYMB, IO VIS HOTO
YCIIIIHOTO 3ifiCHeHHs! MOTPiOHO MozaBaTu iHGOpPMAILIifo
HEBEJIWYKMMHU J03aMy; (OpPMYJIIOBAaTH 3aBAAHHA JUIs
HepeBipKH, KOHTPOJIIIO i OIIHKK 3aCBOEHHS KOXKHOI MOPLii
3ampoNoHOBaHOI iH(GOpMaIlii; Ipea’ IBISATH BiAMOBIMI IS
CaMOKOHTPOJIIO; ~ J1aBaTH  BKAa3iBKM  3aJIeKHO  BiX
MPaBMIBHOCTI Bimnosimi [5].

bukor B. 10. po3BUHYB MNpOeKTHWH MiAXig Yy
npodeciiHif MATOTOBII  YHNPaBIiHCBKMX KaApiB Ta
BU3HAYMB, WI0 EJIIEKTPOHHE HaBYaHHA rependayae
1HAMBITyaTi30BaHy ACUHXPOHHY  Ta CHUHXPOHHY
HaBYaJIbHY B3a€MOJIiI0. Y TOYHUB KaTETOPil0 HABYaJIHHOTO
cepelloBHIA  SK  IITY4HO IOOYNOBaHOI  CHCTEMH,
CTPYKTYpa 1 CKJIaJIOBI SIKOi CIPUSIIOTH JIOCSTHEHHIO IiJen
HaBYAJLHOTO TIpollecy 1 HaBYaJIbHOI TEXHOJOTI SIK
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CYKYITHOCTI B3a€MOBITHOCHH MK 00’€KTOM, Cy0’€KTOM
HABYAHHS Ta MHOXHHOK C€JICMCHTIB HABYAJIbHOTO
cepenosuiia [6].

Metoro naHOi cTATTi € BU3HAYCHHSI KIFOUOBHX
TEHICHITIT 1 JIOCBIy YCIIITHOTO BIPOBAKCHHS CTpATETiit
CNIEKTPOHHOrO  HaByaHHs. [l  JOCATHEHHS  MeETH
JIOCITIDKCHHS B CTATTI pO3B’A3aHO TaKi 3aBIaHHS:

- PO3BHHYTO OCHOBHI XapaKTEPUCTHKA METOIIB
KOPHOPATHBHOTO HABYAHHSI;

- MPOAHAJII30BaHO  y4YacTh BHKJAJada Ta pPiBEHb
TEXHOJIOTIYHOT OCHAIICHOCTI METOJIB KOPIOPATUBHOIO
HABYAHHS;

- IOCJTiIPKCHO €BOITIOIIII0 CIICKTPOHHOTO HABYAHHS;

- JIOCJTiKEHO OCHOBHI eTanu mpoIecy
BIIPOBA/KCHHS CIIEKTPOHHOTO HABYAHHS,

- MPOAHAI30BaHO OCHOBHI TepeBard Ta HEAOJIKH
CHHXPOHHOTO,  AaCHHXPOHHOTO  EJIEKTPOHHOTO  Ta
3MIIIAHOTO HABYAHHSI.

BupimeHnns 3aB1aHHst

AHaii3 BITYM3HAHHX 1 3apyODKHUX MyOmiKaIis,
NPUCBAYCHUX JOCIIDKCHHIO (DEHOMEHY KOPIOPAaTHBHOIO
HAaBYaHHS, JO3BOJISIE  OXapaKTepU3yBaTH Horo K
HanpsiIMOK  TISUTBHOCTI  TIIPUEMCTBA, IO 3abe3redye:
YCYHEHHSI HEBIMOBIAHOCTI Mi>K BUMOTaMH 0 IIEPCOHAIY,
piBHEM Horo miarotoBku Ta 3abe3neuyye (OpMyBaHHS
HOBUX  KOMIIETEHTHOCTEH  BINNOBiAHO 110  HoOro
npodeciiiHnx 00OB'S3KiB B IHTEpecax MHiANPUEMCTBA i
MpaIiBHUKA.

He Bci HaBMKHM MOXyTh OyTH BiAIIpanboBaHi Ha
MPaKTHLi 3 BUKOPUCTAHHAM MYJIbTUMEIIHHOIO TPEHIHTY i
He BCi 3HaHHS MOXYTh OyTHM OTpHMaHi B pe3ynbTarti
OTIpaIfOBaHHS JIEKLIHHOrO Matepiaiy, mpote it Oyib-
SKOTO MPOLIECY KOPIOPAaTUBHOTO HABYAHHS, HE3aJIC)KHO
BiJ iioro hopMu, BayKJIMBE TOTPUMAHHS TaKHX BHMOT:

1) oTpuMaHHS 3HAHb;

2) HaOyTTS MPAKTHYHUX HABHKIB;

3) KOHTPOJIIOBaHHS MIPaBUIIBHOCTI
TEOPETHYHHX 1 IPAKTUYHUX 3aBJIaHb;

4) 3BOpOTHHI 3B'SI30K 3a pe3yabTaTaMH KOHTPOJIO
(poboTa HaJ MOMILTKAMH).

CHexTp MeToJiB, 10 BUKOPUCTOBYETHCS B MPAKTHUIIL
KOpPIOPaTHBHOTO HaBUaHHA 1 mNpodeciiiHOro po3BHTKY
MepCoHATy [IMPOKUI 1 pi3HOMaHITHUH. 3a3BUYail
BUJIUIAIOTH HOTO IICTh OCHOBHHX IPYII.

1. Camocriiine Hapuanus (Self learning).

2. HaBuanHs Ge3nocepeanbo B mporieci podotu (On-
the-job program).

3. AynutopHe HaBuaHHA (Classroom).

4. CHHXpOHHE  HaBYaHHA 13  BHKOPHCTaHHAM
eNeKTpoHHNX OcBiTHIX pecypciB (EOP) (Synchronous e-
learning).

5. AcUHXpOHHE HaBYaHHA 3 BHUKOpUCTaHHAM EOP
(Asynchronous e-learning).

6. 3mimane HaBYAHHS 3 OJIHOYaCHUM
BUKOPHUCTaHHIM Jiekiibkox MeroniB (Blended learning)
[71.

BuzHaunMo 0coOiIMBOCTI OTpUMaHHS 3HAaHb Ta
HaOyTTS MPaKTHYHUX HAaBUKIB i3 BUKOPHCTAHHIM DPi3HHUX
METO/iB HaBYaHHs (Tabi. 1)

BHUKOHaHHA

Taommus 1. Kopnopamuene naguanms iz 6UKOpUCMAHHAM PI3HUX CHOCOOI8 OMPUMAHHS 3HAHbL MA HAOYMM NPAKMUYHUX HABUKIE

KonTpontoBanus .
. 3BOpOTHUI
Meroau NPaBUIBHOCTI K
. 3B 530K 32
KOPIIOPATHBHOTO OTpuMaHHS 3HaHb HalyTTs NpakTHYHNX HaBUKIB BUKOHAHHS
. pe3yabTaTamMu
HaBYaHHS TEOPETHYHHUX i
KOHTPOJIIO
NPaKTHYHHUX 3aBJIaHb
1 2 3 4 5
.y CamocriiiHe omnparnoBaHHsI iy
CamocriitHe HABYANLHNX MLAPYUHIKIE | CamocriitHe BUKOHAHHS T
HaBYaHHS . . Py NPaKTUYHHUX 3aBJIaHb CCTYBAHHs Busnauenns
TIOCiOHWKIB TEOPETHYHHX HaHb |
OTtpumaHHS 3HaHb B . MIepCOHANTy Ta TepeBipKa P y
Hapuanns . HalyTTs mpakTHYHUX HABUKIB B . TIOBTOPHOMY
pe3ynbTari HaOyTTs . NPaKTUYHUX HABHKIB Ha .
6e3mocepeIHEO B . pe3yabTati BHUKOHAHHSI - HaBYaHHI
: JOCBIY BUKOHAHHS o , poboyomy micri
nporeci poooTu . . . npodecitHuX 000B’A3KiB
npodecitHux 000B’A3KiB
BuBuenns Mmarepiany | Bukonanus MPaKTHIHUX
AynuropHe nepeadaueHoro 3aB/laHb nepen0oadeHNX
HaBYaHHS HABYAJIBHOIO TPOTPaMOI0 i3 | HABYANBHOK  MPOTpaMoro i3
B3a€MO/II€I0 3 BUKIIA/[a4eM B3a€MO/II€I0 3 BUKIIAIa4eM
BuB4eHHs Mmarepiaity
BukoHaHHSs HNPaKTHYHHX
CHHXpOHHE nepen6ayeHoro
. .| 3aBmanp nependauenux | TecTyBaHHS
HaBUYaHHs 13 HaBYaJIbHOKO IPOrpamMoro 13 . Busnauenus
. HABYAIBHOIO  MPOrPaMOI0 i3 | TEOPETUYHHX 3HaHb
BHKOPHCTaHHIM B3a€EMOJII€I0 3 BHKJIaJa4eM . . motpedu y
B3aEMOJIIEI0 3 BHUKJIaJadeM B | MEPCOHAIY Ta MepeBipka
CNIEKTPOHHHX B EJIEKTPOHHOMY . . MTOBTOPHOMY
. . . €JICKTPOHHOMY CEPEIOBUIIl B | NMPAKTUYHUX HABUKIB Ha .
OCBITHIX CEepelOBHIIl B PEXKHUMi OH- . VR . L HaBYaHHI
. . . . pexuMi OH-JaitH, BiINOBIIHO 10 | poGovoMy MicIii
pecypcis JaifH,  BIANOBITHO 11O
PO3KIIay 3aHATh
PO3KJIaay 3aHATh
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[Iponosxenns Tadaumi 1

1 2 3 4 5
ACHHXDOHHE BuBuenHs Matepiany | BuxoHaHHS MPaKTUYHUX
Hanaﬂlim 5 nepen0ayeHoro HaBYAIBHOIO | 3aBIaHb nepeadayeHux
MporpaMor i3 BIJIBHOIO | HABYAIBHOK MPOTpaMoro i3 TecryBaHHsS
BUKOPHCTaHHAM . . . . TecryBanHs
B3a€MOJII€IO 13 BUKJIAJa4eM B | BUIBHOIO  B3aEMOMIE€I0 13 TEOPETUIHUX
€JICKTPOHHUX . TEOPETUYHUX 3HAHb
. CJICKTPOHHOMY CEPEIIOBUIIL B | BUKJIAJa4eM B CICKTPOHHOMY 3HaHb MEPCOHATY
OCBITHIX . = . . MepCOHATY Ta .
. pexumi  opd-maliH Ta OH- | CEpPElOBHUINI B peKuMi 0dd- . Ta nepeBipka
pecypcis . " . MepeBipKa MPaKTUIHUX
JIaiH JIaliH Ta OH-JIaiH . MPaKTHYHUX
- HABUKIB Ha pPoOOYOMY .
OTpuMaHHs 3HaHb i3 | HaOyrts MPaKTHYHUX Micn HaBUKIB Ha
3Milane BUKOPUCTAHHAM YCiX | HaBHKIB 13 BHKOPHUCTaHHIM poboyomy micri
HaBYaHHSA METO/IiB KOPIIOPaTUBHOTO | yCiX METOMIB
HaBYaHHS KOPITOPATHBHOTO HABYAHHS

Jorcepeno. Cgpopmosano asmopom

OI1iHUMO y4acTh BUKJIaJa4ya Ta pPiBeHb 3aCTOCYBaHHS
CJIEKTPOHHHUX TEXHOJIOTi HaBYaHHS KOXXHOTO METOJY
KOPIIOPATHBHOTO HaBUaHHS Ha npukiaami J[lepxkaBHol
cnyx6u  YkpaiHu 3 mNHTaHb OE3MCYHOCTI XapuoOBHX
MPOAYKTIB Ta 3aXUCTy CHOXuBauiB 17 daxiBiiB, 10
MpONIUTM HaBYAHHS MIOJO0 JOACPKAHHS OIepaTopaMu
PUHKY BUMOT 3aKOHOIABCTBAa CTOCOBHO MOCTIHHO MIFOYHX
MIPOIIeTyp, 10 3aCHOBaHI Ha MPUHIUIIAX CUCTEMHU aHAII3y
HeOe3meuHnx (PAKTOpPIiB Ta KOHTPONIO y KPUTHUYHUX
Toukax y 2017 poui y M. HOBOBOJIHMHCEKY E€KCHEPTHUM

METOJIOM 3a OalbHOI0 CHUCTEMOI0. YuacTh BHKJIajaya y
HAaBYAJIBLHOMY MPOIECI OMIHUMO 3a IKanow [-2; 2], -2 —
MiHIMaJlbHa y4acTh, a 2 — MaKCUMajbHa ydacTb. PiBeHb
TEXHOJIOTIYHOT OCHAIICHOCTI HABYAHHS OI[IHUMO 3a
mkonoto [-4; 4], ne -4 TWPUCBOIOEMO KOPIOPATHUBHOMY
METOJly HaBYaHHS, JI¢ HE BUKOPUCTOBYIOTHCS CIEKTPOHHI

TexHomorii, a 4 — KOpPIOPAaTHBHOMY METOAy i3
3aCTOCYBaHHSAM  CINCKTPOHHHUX TEXHOJOTiH  (Tadm. 2,
puc. 1) [0].

Tabauns 2. Ananizyeanns yuacmi 6uKiadaua ma pieHs MexHON02IYHOL OCHAUWEeHOCMi Memo9ié KOPROPAMUEHO20 HAGUAHHSL HA
npuxnadi Jepoicasnoi cayxcou Yxpainu 3 numanv 6e3neuHoCmi Xapuosux npooyKmie ma 3axucmy CHOXCUsais

Y4acTp BUKITaga4a y PiBeHs TexHOMOTIYHOT
MeTo1 KOPIIOPATHBHOTO HABYAHHS . .
HaBYaJbHOMY IIPOIIECi | OCHAIIEHOCTi HaBUaHHSI
CamocriiiHe HaBUaHHS -2 2
Haguarus Ge3mocepeiHbo B nporieci po6otu -1 1
AynuTopHEe HaBYaHHS -1
CHHXPOHHE HaBYAHHSI i3 BUKOPHUCTAHHAM €JIEKTPOHHHX OCBITHIX pecypciB
ACHUHXpOHHE HaBYaHHS i3 BUKOPUCTAHHSAM €JIEKTPOHHHUX OCBITHIX pecypciB -1
3MilraHe HaBYaHHS 3 OJIHOYACHUM BHKOPHUCTAHHSM JEKITBKOX METO[iB 0
Iicepeno. Chopmosano aemopom, na ochogi [8].
4 .
CanocTifize AcHHEXpoHHE 3Mimane Cumxporte
HABUAHES E€IIEKTPOHHE 3 HAaBYaHHA CIEKTPOHHE
HABYAHHA HABTaHHA
2 ¢ @ 2
Hapuannsa

besmocepeHBO B
Tporieci poboTH

¢

D

PiBeHb 3aCTOCYBAHHSA e/IeKTPOHHHX TeXHOJIOTIMH Y
, HaBYAHHI
w
!
N
\
iN

VYuacts BHKJIANAYYa Y HABYAJIBHOMY HPOI]ECi

Aym/rrap}le

HaBUaHHA
1

2

Puc. 1. AHanizyBaHHs y4acTi BUKJIaada Ta piBHSI TEXHOJOTIYHOT OCHAIIEHOCTI METO/IiB KOPIIOPATHBHOTO HABYAHHS HA TPUKIAI
JleprxaBHOI c1yx0n YKpalHu 3 MUTaHb OE3MEeYHOCTI Xap4OBHX IMPOAYKTIB Ta 3aXUCTY CIIOKHBAYiB

IDicepeno. Cghopmosano asmopom, na ocrosi [8].
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Ha ocHoBi aHani3y naHux tadi. 2 ta puc. 2 MOXXEMO
3pOOHTH BUCHOBOK, 1[0 CHHXPOHHE €JIEKTPOHHE HaBYaHHS
Ta ayJAWTOpHE HABYaHHS BHMaramTh 3HAYHOI ydYacTi
BHKJIaJjaqa y TIpoleci Horo 3milCHEHHS. AyYIUTOpHE
HaBYaHHSI BHUMAara€ HE3HAYHOTO pPIiBHSI TEXHOJOTIYHOL
ocHameHocTi (1;-1). CHHXpOHHE €JIeKTpOHHE HaBYaHHS,
ACHHXPOHHE €JICKTPOHHE HABYAHHS, 3MilllaHE HABYAHHS
Ta CaMOCTiiHE HaBYaHHS BHUMaralroTh 3HAYHOTO pIiBHS
3aCTOCYBAaHHS €JICKTPOHHUX TEXHOJIOTIH y HaBYaHHI, TOJI
SIK HABYAHHS 0E3MOCEepEeIHRO B IPOIeCi poOOTH BHMAarae
nomipHoro ix 3acrocyBanus (-2;1).

Jlo caMOCTIHHOTO HaBYaHHS BiJHOCATHCS BUIU
HaBYAJILHHUX 3aHATh, SIKI HE MOTPEOYIOTh Oe3rnocepeaHboi
NPUCYTHOCTI BHKJIaJgaya Ta peajli3yloThCs IEPCOHAIOM
KOMIaHIi B IHIUBIAyabHOMY pexxuMi. Kpim Tpaauiiiaux
HOCIIB iH(OpMaIlii, momyIIpHOCTI HaOWparoTh aymio i
BiJICO-TPCHIHTH, MYIbTHMEIilHI MpOrpaMH HABYaHHA 1
TPCHIHTH.

CamocrTiiiHe HABYaHHS Ma€ psiJ] MepeBar, TaKuX SK:

HU3bKa BapTiCTh, cBoOoma BHOOpPY Micld 1 dHacy
MIPOBEICHHS HABYaHHS, HasIBHICTb HIAPOKOTO
ACOPTHMCHTY TAlepOBUX Ta CJICKTPOHHUX  HOCIIB

iHpopMmarnii, monmarkiB. Y pa3l BHUKOPHCTaHHS TaKUX
METOJIB TIEPCOHAy TMOTPiIOHA HE JIMIIe MOTHUBAILSL
OTpPUMaHHS 3HaHb, & i KOHTPOJIIOBAHHS PIBHS 3aCBOEHHS
HOBMX  3HaHb, PiBeHb  €()EKTUBHOCTI  METOJIB
CaMOCTIITHOTO HaBYaHHSA, TAaKOX 3aJIC)KUTH BiJ TOTO, XTO i
3 SKOI0 METOI0 iX BHKOPHCTOBYE. BakamBHM MOMEHTOM
SIKOCTI CaMOCTIfHOTO HaBYaHHA € TaKOX SAKICTh
CIPUHHATTS, 3aCBOEHHSA 1 3amaM'sITOBYBaHHS iH(opMaIrii.

HaBuanHus Ha poOoYOMYy MICIIi € He JIMIIe HaHOUTbIT
IOCTYIIHUM METOJIOM PpO3BHUTKY TIIepcoHamy, a ¢
Halie()eKTUBHIIINM, OCKUIBKM BHCOKMH npodeciiHuii
PIBEHb JIOCSATAETHCSl MOCTYIOBO, a KYPCH MiJBHIICHHS
KBasTiQikarii Ja0Th 3HAHHS JIMIIE B OKPeMHX cdepax.
BaxnuBimmM € HaByaHHs B 1poreci npodeciitHol
IUSUTBHOCTI, KOJIM TIPAIiBHUK BYMTHCS OE3MOCEPEIHBO Ha
NpakTHILi Ta BHMKOHYE TMOCTaBJieHI 3aBaaHHi. ToOTo
HaBYaHHI Ha poOOYOMY MICIi TIiJBUIIYE piBEHBb
KOMIICTEHTHOCTI TIpaIlliBHUKa Oe3 BIAPUBY Bix #oro
npodeciifHol MisUTBHOCTI Yepe3 Oe3nepepBHY MPAKTHKY i
B3a€EMOJIIIO 3 OUTBII TOCBIMTYEHUMH HACTABHUKAMH.

HaBuaTu mpariBHrKa Ha poOoYOMy MicIli MoXe abo
KepiBHHK, a00 Ouibin qocBimueHi kosern. IliTbOBOIO
ayJIMTOPI€I0 HABYaHHA Ha pOOOYOMY MiClli € MPAaKTUYHO
BCi KaTeropii MepcoHajay: HOBI NpAIliBHUKH B Iepiox
aJ[anTyBaHHSA 70 HOBOIO POOOYOro MicCisi; IMpaiBHUKA
KOMMaHii, IKi OTPUMYIOTh 3HAHHA 1 HABMKH B HOBIH s
cebe cdepi. Ilpu 1mpoMy OAHMMH 3 HAHBaKIMBIIIUX
¢dakTopiB ycHmixy HaBUaHHA Ha poOodoMy Micui €
MOCTITOBHICTh 1 CHCTEMHICTh. TUIBKH B IIbOMY BHUIAIKY
MOJKHA JIOCSATHYTH IO3UTHBHHX PE3YNBTATIB BiJ MPOIECY
HaBYaHHS y BUDJIAJ MiJBHIIEHHS NpoQeciiiHoro piBHA
MPAaLiBHUKIB.

Hocmimkennst yuenux Bimgerra i Xomidopma [9]
0a3yeThCsl HAa HABYAHHI Ha JOCBIifi, sIK€ CKJIAJa€ThCS 3
YOTHUPHOX eTamiB. [lepmmii eTam — OTpUMaHHS JOCBIY.
Ha o1mpoMmy erami iHCTpYKTOpHM TIOBMHHI  HaaaTu
MPALIBHUKY, I[0 HABYAETHCS MOYKIMBICTD ISl OTPUMAHHS
nocBigy. Jlpyrum eTamoM € OCMHCIEHHS JOCBiy,
MIPAIiBHUKN SKUX HABYAIOTh MOBHHHI OCMHCIUTH TOJIIIO.

HeoOXiqHO CMOHYKaTH MpaiiBHHUKA, SKOTO HABYAKOTH JIO
0OMIpPKOBYBAaHHS TOTO, IO CTAJIOCS, PO3AYMIB MPO TE, K
IHIIMMU CHOCO0aMHM MOXKHA OyJio MiSTH B CHUTYAIll,
NOpPIBHSAHHI JaHoi cuTyamii 3 iHmmMmu. Tperid eram —
BHCHOBKH 3 J0CBiay. OCMHUCIIEHHS HOCBIIY € HEOOX1THUM
IUsT  Toro mo0 3pOoOWTH BHCHOBKH 1 TIPUHATH [0
MpaBWIIBHOTO pimeHHs. [licns ¢opMyBaHHS TpPaBHIBLHUX
BHCHOBKIB, IIPalliBHUK MOBHHEH CKJIACTH IUTAaH AiH y pasi
BUHUKHEHHS MOII0HOT cHTYyarrii.

Jlo ayauTOpHOrO HaBYaHHS BITHOCHTBCS METOIU

Taki sK, JIEKIil; ceMiHapu; KoH(epeHIil; Qopymu;
TPEHIHI'W; TpYyNOBI JAWCKYCil; AijgoBi irpu Ttomo. Y
NpaKkTHLi 0araTb0X KOMIIAHIM came Il BUAM HaBUAHHS €
HaWTOMINPEHIIIIM.

Jlnst npoBeieHH JIeKLil, ceMiHapiB, KPYIIIMX CTOJIB
KEPiBHHUIITBO KOMITaHil 3ampourye BYCHHUX,
kBamipikoBaHuX (axiBIiB Ta 30BHINIHIX BHKIAJadiB.
Haii6inpm IIUPOKUM MOIHTOM KOPHCTYIOTBCS
CHemiai3oBaHi TPOTpaMH  HaBYaHHA 1  PO3BHUTKY
HepPCOHAY.

[lepeBaramMu TpagumiifHOTO HaBYaHHA € poboTa B
TpyIi, MO IiIBUIIYE MOTHUBAIIO THX XTO HABYAETHLCS, B
mpoIleci  3aHATh IEPCOHAT HE TUIBKH  OTPUMYE
iHpopMalilo BiJ BUKJIAJaya, ajle W OOMIHIOETHCS
JIOCBIZIOM 1 3HAaHHSAMHU 3 IHIIMMHU y4YaCHHKaMH, B3a€MHE
KOMYHIKYBaHHS  JIO3BOJISIE  BINNPpAIIOBAaTH IPaKTHYHI
HaBUKM Ta OTPUMATH  3BOPOTHIH  3B’SI30K  BIX
BHKJIafada. 3a CBiJUeHHSM OaraThox (axiBI[iB B cdepi
KOPIIOPaTHBHOT'O HAaBYaHHS 1 MiJABUINECHHSA KBamiQikarrii
MIEPCOHATY METOIH TPAIWIITHOTO HABYAHHS € OJHHUMH 3
HahOuTbm edekTuBHUX. IIpoTe IS IBOTO HEOOXITHO
MOTPUMYBATHCS TaKHX YMOB: MOXIHMBOCTI 3i0patn
MepCOHAN KOMITaHii JJi1 HaBYaHHSA B OJHOMY MICIIi;
HasBHICTb y NEpPCOHAJy KOMMaHii yacy Ha HaBYaHHS;
MPOBEICHHS HOTO KOMIIETCHTHUM BHKJIAAueM.

Jlis  BENMKUX  KOPHOPATUBHHUX  MMiJIPUEMCTBR,
BUKODHUCTAaHHS  TPaJMIIMHUX METOJIB HABYaHHI €
Mpo6JeMaTHYHUM,. IO IOB’A3aHO 3 MOTPEOOI0 3HAYHOT
MaTepialbHO-TEXHIYHOT OCHOBH IS 3a0€3MCUCHHSI T1THUX
YMOB HABYaHHS Ta BaXXJIMBICTIO HE MOPYITYBATH PUHIIHIT
Oe3mepepBHOCTI BHUPOOHUYOTO TMPOLECY, IO BHMArae
BIIPOBQ/DKCHHS B TIPOIIEC HABYAHHS IEPCOHATY METOIIB
€JIEKTPOHHOTO HABYaHHS.

[Ipobaemoro BIIPOBA/KCHHS €JIIEKTPOHHOTO
HaBYaHHSI € JAePIUT TOTOBUX CEJICKTPOHHUX KYypCiB, a
TAKOXX BUTPATH Ha CTBOPEHHS CIIEKTPOHHOTO CepeIOBHIIA
Ta MiITPUMKY [IPOIECY HABYAHHSI.

B OxcthopacekoMy CIOBHUKY aHTIIHCHKOT MOBH
CIICKTPOHHE HABYAHHS BH3HAYCHO SK HABYAHHS, IO
3IHCHIOETHCS Y €JIEKTPOHHOMY CEepeAOBHILI, ITEPEBAXKHO
i3 3acToCyBaHHAM iHTEepHET-TexHOOTI# [10].

EnextpoHHe HaB4YaHHsA Oepe CBifl IOYAaTOK BiA
HaByaHHI Ha ©0a3i  [IK, ske 3m;ilicHioBamocs 3
BUKOPHUCTAHHSIM aBTOHOMHOTO MPOTPaMHOTO
3a0e3neyenns, CD-ROM abo aHaJOriYHMX TEXHOJIOTII Ta
Oyno moctymHuM 3 cepemuHu 1980-x pokiB. Choromsi
TakKe HABYAHHS MePEBAKHO BHUKOPHCTOBYE
Web-texnouorii tTa Wireless-texuoorii (puc. 2).

Ha ocHoBi jocnmimkeHHsT MOTpe® pUHKY MEHEKep
Jae 3aBJIaHHS aaMiHICTpaTopy MIPOTPaMHOTO
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3a0€e3meueHHs CTBOPUTHU Ta aAallTyBaTu CJICKTPOHHE

cepeoBuIIe s moTped mianpueMcTsa (puc. 3).

& Haguangs i3
g 3ACTOCY BAHHAM
g Wireless-TexHomorii
g Hagganns i3
2 zacTocyEanHAM Web-
E TEXHOTIOTiH
)
Hapuanga iz
Har=anHa Ha 0CHOEL 3aCTOCYBAHHAM
CD-ROM TtexmomOriE MEPEKEEHX
TeXHOIOTiH
f f f
1083 ArToHOMHE 1005 Mepexese 2005 _IHTepl{e’r 2015 Ees,npomne 2020
HW&HHH ]'[We]{]{a MTOEMHECHEL MITEHOIEHHA
Puc. 2. EBostonist TEXHOJOTIT B €JIEKTPOHHOMY HaBYaHHI
Ilcepeno. Chopmosano aemopom na ocnosi [6]
SorRHimmHI Ilopran
TIOCTA9ANEHHK eexTpoHHOrO
TocIyT HAPYaHHA
ATTMIHICTPATOP Cepaep
IIPOTPAMHOTO | OTpHMAHHA 5
3ABEMIEUEHHS §—>| inbopManiizoi -]
Dazm i )
EIEKTPOHHOTO §
HAPJAHHA 2
$ m
BHUKJTATTAY \ C epEep
VIIPABTHHHL
EIEKTPOHHEM
HABTAHHAM —
MEHE]TKEP
‘ ITEPCOHAJL
Cy0 ekTH ETEKTPOHHOTO HARYAHHA
Tocrimxenss Omudpysasms Hapganua e EIEKTPOHHOMY
HAETATEHHX pecypcie HAETATEHOMY CEpEIOBHIIL

Puc. 3. [Ipouec BIpoBaHKEHHS €IEKTPOHHOTO HAaBYAHHS
Locepeno. Chpopmosano agmopom

Ha erami onmmdpyBaHHS 3HaHP BUKJIAAAY HAIOBHIOE
€JIEKTPOHHE CEPCIOBHIINEC HABYAIBHUM MaTepiajoM, IO
BKIIOYA€ JICKIIMHUI Marepiall, NpakTH4YHI 3aBIaHHS,
TECTH TOIIO, CTBOPIOE KOHTEHT i1 B3aeMomii i3
cTylaeHTaMu depe3 ¢GopyMu, dYatd Tomio. Ha erami
HaBYAHHS BiOYBA€TbCS B3AEMOMIS BUKIAjada, SKAN
yIOpaBis€ HaBYAbHUM KOHTEHTOM, CTYICHTa, SKUH

BUKOHYE 3aBIaHHs], BU3HAYEHI HaBYAILHUM KypCOM, i
ajMiHICTpaTopa  HABYANBHOTO  CEPENOBHUINA,  SKHM
30IMCHIOE  aAMIHICTPaTHBHY  MIATPUMKY  IIPOLECY
€JIEKTPOHHOT'O HaBYaHHSI.

OCHOBHMMH BUMOTaMH 3aCTOCYBaHHs e-learning e:

- KOMI'IOTEpHAa T'PaMOTHICTh BHUKJIAJayiB i THUX, XTO
HaBYa€THCS;
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- PO3YMIHHS 0COOJMBOCTEH
CepeIOBUINA CIICKTPOHHOTO HABYAHHS;
- opMyBaHHS €EKTPOHHUX HOCIIB iH(OpMAIIii;

- BUKOPUCTAHHSI CyJacHHUX iH(hOopMaLiHHIX
TEXHOJIOTiH, Uil 3a0e3ledeHHs eQEeKTHBHOI B3aeMOMii
BCIX YYaCHHKIB IIPOIIeCy HaBUYAHHS,

- bopMyBaHHS Ta YIOOCKOHAJCHHS HAIIOBHCHHS
BMICTY €JIEKTPOHHOI'O HaBYaIbLHOro cepemosuina [0].

EnextpoHHe HaBYaHHS MMOAUISIIOTH Ha:

- CJICKTPOHHE  HABYaHHSA 13 3aCTOCYBaHHSIM
CHHXPOHHOTO TMpOTrpaMHe 3a0C3MeYCHHS, II¢ IMEPCOHAI
B3a€EMOJII€ 3 BHKIANAa4eM B PEKUMi OH-JIAWH BiJIOBITHO
IO PO3KJIANy 3aHATh. EJEKTpOHHE HaBUaHHsS HA3HMBAIOTh
"3MIIIaHUM HaBYaHHAM', SKIIO HOro CHHXPOHI3YIOTH 3
TPamUI[IfHUMU ~ METOJaMH, 10  0a3ylThCsI  Ha
ayIUTOPHOMY HaBYaHHI a00 KOYUHHTY.

- CJIGKTPOHHE  HABYaHHA i3  3aCTOCYBaHHSM
ACHHXPOHHOTO IporpaMHe 3a0e3nedeHHs (1HANBIAyanbHi /
CaMOCTiIMHI ) TIpOrpaMH, J€ TepCOHAl CaMOCTIHHO
BUKOHYE 3aBIaHHSI y  CBOEMY BIIACHOMY pHTMI Ta
B3aEMOJIIE 3 BUKJIAJadeM B pexuMi od-maiiH Ta OH-TalH
3a JIONIOMOTOI0 eNIEKTPOHHOT MOLITH, 4aTy, GopyMy BIKi.

CHHXpPOHHE €JICKTPOHHE HaBYaHHSI € aHAJIOrOM
TpamuIliitHoT (HOPMH TPOBEICHHS 3aHSITH 3a PO3KJIAIIOM,
ale B3aEMOJisl YYaCHUKIB Mpolecy BinOyBaeTbcs B
iH(hOPMAIlIfHO-KOMYHIKATUBHOMY CEPEIOBHII HAa OCHOBI
Mepexi [aTepHeT. OO0OB'I3KOBUM €JIEMEHTOM
CHHXPOHHOTO  €JEKTPOHHOTO HAaBYaHHI € 3aco0u
MOHITOPHHTY Ta KOHTPOJIO WIPOIeCy HaBYaHHA, IO
O3BOJIIOTh 3a0€3MEYUTH BUCOKHH pIBEHb 3aCBOEHHS
MaTepiary epCoHaIoM.

[Ipu CHMHXpOHHOMY BHWKOHAHHI 3aBJaHb MEPCOHAN
KOMIIaHii MOK€ OTPUMYBAaTH HOBi 3HAHHS OJIHOYACHO Bij
KepiBHMKa 1 BHUKIaaaya. Bemuki KommaHii wacrto
MPOBOMATh 3AHATTS 3 BHKOPHCTAHHSIM Bimeo- abo
KoH(pepeHI-3B'13Ky. [Ipu 1bOMYy caM IpoIleC HaBYAHHS
nepcoHany B BipTyanpHUX Kilacax Ta B POOOYMX rpymax
Moke OyTH CHHXpPOHHHM (4aT) a00 acCHHXPOHHHUM
(popym, Biki).

Jo mo3uTMBHUX (aKTOPIiB BUKOPUCTAHHS IIHX
METOJIiB BiTHOCHTHCS MacOBICTb HAaBYAHHS, MOJJIHBICTBH
OXONUTH BigmajeHi ¢imii KommaHii, a Takox 'Kuse"

BUKOPUCTAHHA

KOMYHIKYBaHHS, $KE€ JO3BOJSIE TOAOJATH CHHAPOM
CaMOTHBOTO cTyAeHTa". OIHAaK BHKOPHCTAaHHS IMX
METOJIB Ma€ psia HemouikiB. Tak, 30kpeMa, ix

BUKOPUCTAHHS CTaBHTh BHCOKI BHMOTH [I0 TEXHIYHOT
OCHAII[EHOCTI, HasBHOCTI KOMII'IOTEPH30BAHUX POOOYMX
MiCllb, & TaKOX BIJJpUB BiJl BUPOOHUIITBA TIEPCOHATY
KOMIaHii B Iporeci KOpIOpaTHBHOTO HaBUaHHS. ToMy ix
BUKOPUCTAHHS MOXIIUBE I OOMEKEHOI KiJIBKOCTI
MIEPCOHANY, HAPUKIAJ], TOM-MECHEIKEpiB a00 KaJpoBOTrO

pesepBy.

B ocranHi pokm Bce OinBLIOT  TOMYJISIPHOCTI
HaOyBalOTh ~ METOAM  ACHHXPOHHOTO  HaBYaHHSI 3
BUKOPUCTAHHSAM  CICKTPOHHHUX  OCBITHIX  PECypciB.

Opranizamiss HaBYaHHS 3a JOMOMOTOI0 BHKOPHUCTAHHS
TaKAX METOMIB TpeICTaBleHa Pi3HUMH iHOpPMamiiHO-
OCBITHIMH TOpTajJaMHu; cHCTeMaM HaB4YaHHI LMS
Learning Management System (cucTema ympaBiliHHS
HaByaHHAM) i LCMS Learning Content Management
System (cucreMa ympaBiiHHS HaBYaJIbHUM KOHTEHTOM),

MEPEKCBUMU MYJIbTHME I THIMU HABYATLHUMHU
MporpaMaMy 3 KOMIT FOTCPU30BAHUMH CUCTEMaMU OI[IHKU
PIBHS 3HAaHb IIEPCOHAIY.

OCHOBHUMH TIepeBaraMi aCHHXPOHHOTO HABYAHHS €
BUTLHUH BUOIp MICIIS 1 yacy HaBYaHHS; MacOBE HaBYAHHS

MepCoOHANy B CTHCII TEpPMiHHM;, 3HA4YHE CKOPOYCHHS
(iHaHCOBUX BHUTpPAT y TOPIBHSAHHI 3 AYIUTOPHUMH
3aHATTAMH, C(QEKTHBHHH KOHTPONb pIBHA  3HaHb
MepCOHATY.

OCHOBHUMHM HEJONIKAMH €JICKTPOHHOI'O HABYAHHS €
BeJNMKI (pIHAHCOBI BKJIAJICHHS Ha €Tall BIPOBAKCHHS,

HEe3HauHe MOTHUBYBaHHS TIepcoHalTy KOMIIaHii,
HEOOXiJTHICTh OCBOIOBATM IHTEPHET 1 KOMII'IOTEpHI
TEXHOJIOTIT Ta HOBE IporpaMHe 3a0e3IeUeHHs, a TaKOoX
HEBEJIMKUH  aCOPTHUMEHT TIOTOBUX  KYpCIB, TOMY
CJCKTPOHHI  KypcH, 1m0 BimoOpakar  crenudiky
KOHKPETHOI KOMIIaHii, 3aMOBISIOTE a0o (QOpPMYIOTh
CaMOCTIHHO.

Ha Hamy naymky, HaileQeKTHBHIIIAM METOIOM
KOPIIOpaTHBHOT'O HaBYaHHS € 3Mimane HaBdaHHs (blended
-learning), MO0 ToNATaE B ONTHMAILHOMY IIO€IHAHHI
CIIEKTPOHHOTO,  TPAAMIIHHOrO 1  IHTEPAKTHBHOIO
HaBYaHHS, [0 3a0e3MeYMTh HOro  MaKCHMaJbHY
e(eKTUBHICTh 32 MiHIMaJIBHOTO PIBHS BUTpAT, HANPHUKIIA]
CIICKTPOHHHMI KypC HABYaHHS, 10 TOEAHYETHCS 3
TpaAuLiHHUMK JIEKI[AMHA 1 IUIOBUMH IrpaMH, 3aydac
MepcoHa B Tporec 'KuBoOi" B3aeMOJil Mik €000 i
MOTHBYE HOTO 10 CAMOPO3BUTKY.

OT)KG, HepeBaraMH BUKOPUCTAHHSA MeTOI[iB
3MIIIAHOTO HABYaHHA € :
- MOKJIUBICTh KOMIIJICKCHOTI'O BHUKOPUCTAHHA

TpaIUIIfHAX 1 HOBUX METOIB HaBYaHHS IIEPCOHAITY;

- MIZBHMINCHHS PIBHS MOTHBAIIIl IEPCOHAITY KOMIMIAHI{
3a paxyHOK BIPOBa/DKEHHS Pi3HUX (GOpPM 1 MeToiB
HaBuanHs [0];

- peryJIroBaHHsI BUTPAT HAa KOPIOPATHBHE HABYAHHS,
1110 JI03BOJISIE KOXKHIM opranizanii BuOupary "exoHoMiuHi"
Croco0u PO3BUTKY IMEPCOHATy, abo X OUIbII BUTPATHI
BapiaHTH (IJIs MiIBUIICHHS HOTO pe3yIbTaTUBHOCTI);

- CKOPOYEHHSI TOJMH Ha TPAAUIIHHY CKJIaJIOBY
HABYAHHS, IO 3MEHIIYE Yac BiJBOJIKAHHS MEPCOHATY
KOMIIaHii BiJl - BHKOHAHHS BUPOOHWYNX 3aBIaHb;

- MOXKJIMBICTP HABYAHHS PI3HUX IIITBOBHX TPYII
MepCoHaNy Ha €UHIN MeTomomorivHiit ocHoBi [0].

BucHoBku

HaykoBot0 HOBHM3HOIO JOCIHIPKCHHS € BU3HAYCHHS
0COOIMBOCTEH OTpUMaHHS 3HAHb Ta HAOYTTS MPAKTHUIHUX
HaBHKIB PI3HUMH METOJaMH KOPIOPATHBHOTO HABYAHHSI.
BusiBieHO, 10 CMHXPOHHE HaBYaHHS i3 BUKOPHCTaHHIM
€IeKTPOHHHUX OCBITHIX pecypciB mependadae BUBUEHHS
Marepiany nepe0aueHoro HaBYaJbHOIO IPOrpaMoro i3
B32EMOJIIEI0 3 BUKJIA/IAYEM B EJICKTPOHHOMY CEpeOBHIII
B peXHMi OH-JIAiH, BINMOBIIHO JO PO3KIANY 3aHATH, a
MepCOHAJ, 1[0 HABYAETHCS 13 BUKOPUCTAHHS METOJIB
ACHHXPOHHOTO HABYAHHS BUKOHYE TIPAKTUYHI 3aBIAaHHS
nepeadaveHi HABYAIGHOK IPOrPaMoOl0 i3 BLUIBHOIO
B3a€MOJIIEIO 13 BUKJIA/Ia4e€M B €JIEKTPOHHOMY CEPEJOBHIII
B pexuMi o d-TaifH Ta OH-TaHH.
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Ha npuknani aHamisyBaHHS HABYaHHS NEPCOHATY
HepxaBHol ciayx0u VYkpaiHM 3 NHUTaHb OE3MEYHOCTI
Xap4yoOBUX MPOJYKTIB Ta 3aXUCTY CIOXKUBAUiB 3’sICOBAHO,
[I0 CHHXPOHHE €JIEKTPOHHE HABYaHHS Ta ayJUTOpPHE
HABYaHHS  BHMAraroTh 3HAYHOI ydYacTi BHUK/Iaaava y
mporieci HWoro 3iCHEHHS, a CHHXPOHHE CJICKTPOHHE
HABYaHHS, ACHHXPOHHE €JIEKTPOHHE HABYAHHS, 3MillIaHe
HABYaHHS Ta CAaMOCTiiHE HABYAHHS BUMAraroTh 3HAYHOTO
PiBHS 3aCTOCYBaHHS €IEKTPOHHUX TEXHOJIOTIH.

JocnimkeHo €BOJTIOIII0 TEXHOJOT1H B
€JIeKTPOHHOMY HAaBYaHHI, BCTAaHOBJCHO, IO paHille
CIICKTPOHHE HABYaHHS  BHKOPHCTOBYBAJIO aBTOHOMHE
nporpamue 3abesmnedycHHs 3 BukopucranHim CD-ROM
TEXHOJIOTI1, TeTep TaKke HaBYaHHS BUKOpPUCTOBYe Web Ta
Wireless-texuoorii.

[poananizoBaHo mpoiec BITPOBAKSHHS
€JIEKTPOHHOI'0 HaBYaHHS, SIKM mepeadadae, 1o Ha erari

YIpaBIATAME HaBYAIBHUM IIPOIECOM 1 anMmiHicTparopa
HABYAJIBHOTO CEPEIOBUINA, SKHA CTBOPHUTH 1 aNamnTye
€JIEKTPOHHE CepeloBUINEe 10 MOTped MiAmpUEMCTBA Ta

3MIHCHUTH  anMIHICTPaTHBHY  HIATPUMKY  IIpOIECy
SJIEKTPOHHOTO HaBYAHHSI.
OTxe, KOXKEH 3 pO3TIIHYTHX HaMH METOMdIB

KOPIIOPATHBHOT'O HABYAHHS NEPCOHATY Ma€ CBOI IIepeBaru
Ta HEJONIKM 1 BUMarae BUKOPHUCTAHHS EJIEKTPOHHUX
TEXHOJIOTiH.. IX HeoOXinHO po3rIamaTn B po3pi3i okpemoi
KoMItadii 1 i mepcoHany. binbmie Toro, s po3B'si3aHHA
KOHKPETHOTO  3aBJaHHsI  MOTpiOHA  IHAMBIdyalbHa
CYKYNHICTh METOJIB HaBYaHHs, SKa B pe3ylnbTari IX
ONTHMAIBGHOTO  IIOE€JHAHHS  JIO3BOJUTH  KOMIIaHii
3a0e3neunTy Oe3nepepBHUN PO3BUTOK EPCOHAY.
BaxmmBo, 100 oOpaHi MeTOAM  HaBUAHHS
BIJIMTOBIAANIM TUIAHY ITiIMPHEMCTBA i BUKOPUCTOBYBAIHCS
cucTeMHO. OCKIJIbKM HaBYaHHS I PO3BUTOK MEPCOHATY —

JIOCHIJDKCHHS, MEHEKEp Ha OCHOBI aHamidy moTpe6 HE  caMolliib, a CKJIAgoBy 4YacTHMHAa  CTpaTerii
PUHKY 3IIMCHIOE IOIIYK BHKJIafada, SKHH HAIIOBHUTh  KOPIIOPATHBHOIO i ANPHEMCTBA, KA JIO3BOJIISE
CJNIEKTPOHHE CEpElIOBUINE HABYAJIbHUM MarepiaioM Ta  3a0e3[edYnTH OpraHizamii KOHKYPEHTOCIPOMOXHICTh Ha
CTBOPUTHh KOHTEHT JJIsI B3a€MOJIi i3 CTyA€HTAaMH Ta  MDKHAPOIHHUX PHHKAX.
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OCOBEHHOCTHU BHEJAPEHUSA SJEKTPOHHOI'O OBYYEHUSA B KOHTEKCTE
KOPIIOPATUBHOTI'O PA3ZBUTHUSA ITIEPCOHAJIA

IIpeqMeToM HCCIEIOBAHKS B CTAThe SBIBIIOTCS TEOPETHUECKUE IMOJOKSHHUSI BHEAPEHHS DIEKTPOHHOTrO oOydueHus. Llenanb paboTer —
UCCIEI0BaHUE OCOOEHHOCTEN BHEIPEHMS JIEKTPOHHOTO OOYyYeHHs] B KOHTEKCTE KOPIIOPATHBHOIO Pa3sBUTHs ITepcoHaia B crathe
paspelanTcs CeayoNre 3aJa4i: ONpe/IeeHO CIEKTP METOJOB KOPIMOPATHBHOTO OOYYEHHs M X OCHOBHBIC XapaKTEPHCTUKH;
HCCIICIOBAHO DBOJOLHMH BJICKTPOHHOTO OOYYEHHMS; YCTAHOBJIICHO OCHOBHBIC MPEHMYIIECTBA CMEIIAHHOTO 0OyueHus. ITosydeHsl
CIIC/IYIOIIHE Pe3yJIbTAThI: HA OCHOBE aHAIIM3a METOJI0B KOPIIOPATUBHOTO OOYUCHHs OMpe/IeIeHbl 0COOCHHOCTH MOJIYUCHHUS 3HAHHUHN 1
MPUOOPETeHUsI MPAKTUYECKUX HaBbIKOB. Ha mpumepe anamu3a oOydeHHs mepcoHana [ OCymapCTBEHHON CIyKObl YKpawHBI 110
BOIMpOCaM 0e30MacHOCTH THIIEBBIX MPOIYKTOB W 3aIlUThI MOTPEOUTENEH YCTAHOBICHO, YTO CHHXPOHHOE 3JIEKTPOHHOE O0ydeHue,
ACHHXPOHHOE JJIEKTPOHHOE OOydYeHHe, CMEIIaHHOe OOYydYeHHe W CaMOCTOSATEeNbHOE O0ydeHHe TpeOyIOT 3HAYMTEIBHOTO YPOBHS
MIPUMEHEHHs DIICKTPOHHBIX TeXHONOTHil. Ha 0CHOBE HMCCIen0BaH st SBOMIONMH TEXHOIOTHIA B QJIEKTPOHHOM O0yYEHHH, YCTAaHOBJIEHO,
YTO OCHOBHBIMH TEXHOJIOTHSIMH JJIEKTpOHHOe oOyueHue sBiseTcs Web u Wireless-texnonoruu. IlpoaHanmu3upoBaH mporecc
BHEAPCHHS AJICKTPOHHOTO 00y4eHHs, KOTOPBIil MpelycMaTpHBacT B3aUMOCHCTBIE MPENOAaBaTels, CTy/IeHTa U aJJMUHHUCTPATOpa B
9NIEKTPOHHOM cpefe. OmpeneneHbl MPeuMyIIeCTBa HCIOIb30BAHUS SIICKTPOHHOTO O0YYEHHS, OCHOBHBIM M3 KOTOPBIX SBIISETCS
BO3MOKHOCTh PETYJIMpOBaTh 3aTparhl Ha Takoe OOyYeHHe B 3aBHCHMOCTH OT TOTPEOHOCTEH MOPEAnpHUsTHs. BbIBOABI:
3aKOHOMEPHOCTBIO  Mpoliecca HMHGOpPMATU3alMK  OOIIECTBA  SIBJSAETCA  CTPEMHMTEIBHOE Pa3BUTHE HMH(POPMALMOHHBIX U
KOMMYHHKATABHBIX TEXHOJOTHA W MIMPOKOMACIITA0OHOE NPHMEHEHHE 3JEKTPOHHOTO OOyYeHHsI B IPOIECCE KOPIIOPATHBHOTO
pa3BUTHS EpCOHAA. DIEKTPOHHbBIE TEXHOJIOTHH [eJIeCO00Pa3HO HCIIOB30BaTh HA BCEX YPOBHSX YIIPABICHUS OpraHU3aIMeil KaK [Uist
CaMOCTOSITEILHOTO, TAK U VIS CTAIOHAPHOTO 00yueHus. BHeapeHue 3JIeKTPOHHOTO 00yUYCeHUsI MO3BOJIMT MPEANPHUITHIM MIPUBIICYD
3HAYUTENIFHOE KOJIMYECTBO IMEepCOHana 0e3 OTpPhIBA MX OT OCHOBHOU JIEATEIHHOCTH, PETyIHPOBATh 3aTPaThl HAa €ro BHEIPEHHE,
00y4aTh pa3HbIe LIeNeBbIe TPYIIIBI IEPCOHANa HA ANHOI METO0JIOTMYECKOiT OCHOBE.
KirodeBble c10Ba: MeTO/bI; 00yUEHHUE; JEKLUHT; CEMUHAPBL; 3HAHWUS; YMEHHUS; HABBIKH.
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FEATURES OF IMPLEMENTATION OF E-LEARNING IN THE CONTEXT OF
CORPORATE DEVELOPMENT OF PERSONNEL

The subject of the study is theoretical and methodological foundations of the introduction of e-learning. The purpose of the work is
to study the peculiarities of implementing e-learning in the context of corporate development. The following tasks are solved in the
article: definition of the spectrum of corporate training methods and their main characteristics; study of the evolution of e-learning;
analysis of the main benefits of mixed learning. The article uses the following research methods: structural-comparative analysis to
determine the main advantages of using each method of corporate learning; historical-logical analysis for the study of e-learning
development; process analysis to determine the main stages of the implementation of e-learning. The following results were obtained:
based on the analysis of corporate learning methods, the peculiarities of obtaining knowledge and acquiring practical skills by various
methods of corporate learning were determined. On the example of the analysis of the training of the personnel of the State Service of
Ukraine for Food Safety and Consumer Protection, it has been found that synchronous e-learning, asynchronous e-learning, mixed
learning and self-study require a significant level of application of electronic technologies. Based on the study of the evolution of
technology in e-learning, it has been established that the main technologies of e-learning are Web and Wireless technologies. The
process of implementation of e-learning, that involves the interaction of the teacher, student and administrator in the electronic
environment, is analyzed. The advantages of using e-learning are determined, the main of which is the ability to adjust the costs of
such training depending on the needs of the enterprise. Conclusions: The natural consequence of the information society process is
the rapid development of information and communication technologies and the widespread use of e-learning in the process of
corporate development of personnel. It is expedient to use electronic technologies at all levels of management of the organization for
both self-study and stationary training. The introduction of e-learning will allow enterprises to attract a significant number of staff
without leaving their main activity, to regulate the costs of its implementation, to train different target groups of staff on a single
methodological basis.
Keywords: methods; teaching; lectures; seminars; knowledge; abilities; skills.
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H. O. Ugx, B. B. I1AHOB, B. JI. IIITTUIbKO, K. C. CABEHKO

HOHATTA PEI'YJISITOPHOI'O KOMIIJTAEHCY: 3HAYEHHA TA MICHE B
CUCTEMI EKOHOMIYHOI BE3IIEKHU NIAINNPUEMCTBA (HA ITPUKJIALIL
MIAIPUEMCTB BOJOIIOCTAYAHHA TA BOAOBIABEJIEHHS)

B ymoBax HecTaOiTbHOTO E€KOHOMIYHOTO CEpelOBHINA Ta HOPMATHBHO-TIPABOBOTO ITOJSI TOJIOBHMM 3aBAAHHSAM MEHEIDKMEHTY
MiATNPUEMCTB CTAa€ NPUCTOCYBAHHA 0 MIHJIMBHX 30BHIIIHIX YMOB Ta 3MEHIIEHHS NPOSIBY HEraTHMBHUX (aKTOpiB B X IisUTBHOCTI.
JlMHaMIUHICTh BITYM3HSHOTO 3aKOHOJABCTBA Ta 3HAYHUI THCK PETYITIOIOYHMX Ta KOHTPOJIIOIOYHX OPraHiB CTBOPIOIOTH HEOOXiAHICTH
BIPOBAIKEHHSI CUCTEMH PETYJIITOPHOTO KOMIUIAEHCY, L0 IO3BOJMTH 3a0€3MEUUTH BiANOBIAHICT PEryIATOPHUM BHMOTaM, IO
CTaBIATBCSA Tepel MiANpUEMCTBAMH ycix TUIIB Ta (opm BiacHocTi. Ilpeamerom mocmimkeHHs y wLili poOoTi € 0COOIMBOCTI
JUSUTBHOCT] MIATPHUEMCTB BOJOIIOCTAYaHHS Ta BOJIOBIIBEJCHHS B YacTHHI JOTPUMAHHS BIAMOBIAHOCTI HOpMaM BITYH3HSIHOTO
3aKoHOJaBCTBA. IlimnpueMcTBa 1i€l raxys3i MaroTh OCOOJIMBHIT CTATyC: 3 OHIET CTOPOHM K KOMYHAJIBHUX MiAIIPUEMCTB, TisTIBHICTH
SIKHX PETYIIOETHCS OpraHaMH MICI[EBOTO CaMOBPSITyBaHHS Ta JIep>KaBoIO, a 3 IPYroi sIK MiIPHEMCTB, 10 € Cy0’€KTaMU NPUPOITHUX
MOHOIOJIIH, U1 HAX XapaKTepHi MeBHI 0COOIMBOCTI IpH 3a0e3nedueHHi X (iHaHCOBO-EKOHOMIUHOI Oe3IeKkH, 0coOIMBO B YacTHHI
BiJMOBIZHOCTI 3aKOHOJABYMM BHMOTaM. MeTOK CTaTTi € BHU3HAYCHHS OCOOIMBOCTEH PETYIATOPHOTO KOMIUIAE€HCY Ta PO3pOOKa
KOHIICNITYaJbHUX OCHOB CHUCTEMH PETYJIATOPHOTO KOMIUIA€HCY Ha NPUKIAl MiANPHEMCTB BOIONOCTAYaHHS Ta BOJOBIIBEACHHS,
TISUTBHICTD SKUX B 3HAYHIM Mipi PETYMIO€ThCS HOPMATHBHO-TIPABOBHMH AaKTaMH. 3aBJaHHSAM I[bOTO JOCTI[KEHHA € pO3poOKa
aBTOPCHKOTO MiAXOMy OO PO3YyMiHHS KOHIEMIIi PErylIiTOPHOTO KOMIUIAEHCY Ta KOMIUIAEHC-PU3UKIB Ta po3poOKa peKoMeHAaIlii
o0 GopMyBaHHs CHCTEMH PETyJISTOPHOI0 KOMIUIAEHCY MiANIPUEMCTBA. BHKOPHCTOBYIOUH 3araibHi JIOTi9YHO-aHATITHIHI METOIH, 115
CTaTTS IOCIIDKYE NPUPOLY PEryIsTOPHOIO KOMIUIAEHCY Ta OCOOJMBOCTEH PEryJSITOPHHX BHUMOT JO JiSUIBHOCTI MiATIPUEMCTB
BOJIONIOCTAYaHHS Ta BOJIOBIABE/ICHHS. Y pe3yJabTaTi aBTOpaMy IIPUBEIICHO aBTOPCHKE PO3YMIiHHS I[bOTO TepMiHy. Tako po3podieHo
KOHIICTITYaJIbHy CXeMy pEeTyJSITOPHOTO KOMIUIA€HCY Ha MHiANpUEMCTBI. 3p0o0JeHO BHCHOBKHM MO0 HEOOXiTHOCTI BHALICHHS
PETYIATOPHOTO KOMIUIAEHCY SIK BXKJIMBOTO €JIEMEHTY CTpaTerii MiAIpHeEMCTBA Ta CKJIAI0BOI HOro eKOHOMIUHOI Oe3MeKH.

Kir04uoBi c10Ba: KOMIUIA€HC; PETYISATOPHUI KOMIUIA€HC; KOMIUIA€HC-PU3UK; €KOHOMiYHa Oe3meka; imeHTH]IKalis pU3UKiB;
MiANPUEMCTBA BOJOIIOCTAYaHHS Ta BOJOBIIBECHHS.

Beryn
Koxnoro JTHS HiINpUEMCTBA BiJJUyBaIOTh
NOCHJICHHH  TUCK 3  OOKy  pPeryJsiTOpHHX  Ta
KOHTPOJIIOIOYMX OpraHiB Ta B [UIOMY MIiHJIHBOTO
PETYISITOPHOTO  CEpellOBUIIA. Benuka  KUIBKICTh
HOPMaTHBHO-TIDABOBHX  aKTiB Ta JOKYMEHTIB, IO

PETYJIIOI0Th TOCHOAAPCHhKI BIHOCHHHU, Ta TUHAMIYHICTH
3MiH 3aKOHOJABCTBAa, SKOTO CIiJl JOTPHUMYBATHCH,
3MYIIYIOTh MIANPHEMCTBA NPUAUIATH OLIBITY yBary
NATaHHAM BignosiguocTi. Ile moOB’sA3aHO 3 THUM, IO
pe3ynbTaTOM HEJOTPHMAaHHSI MOXYTh OyTH mmTpadu,
pemyTamiiHi PU3UKHU, 3HIDKEHHS PHHKOBOI IIIHM aKIIii,
BTpaTa KIIEHTIB YW JIIEH3il, 1 AK HACIIJIOK 3HWKCHHS
PiBHSI €KOHOMIYHOI Oe3neKu Ta epeKTHBHOCTI MisSUIbHOCTI
MiATPHEMCTBA.

Ocob6muBo e CTOCY€EThCS HiIIPUEMCTB
BOJOIMOCTAYaHHS Ta BOIOBIABEICHHS, MiSUTbHICTH SIKUX
PETYJIIOEThCS OPraHaMH MICIIEBOTO CaMOBPSAYBaHHS Ta
JIEPXKABOIO, Ta SKI € Cy0’€KTaMH IPUPOTHUX MOHOTIOJNIMH.
JepxaBa  BH3HA4Yae  TOPSIOK  JHICH3YBaHHA  iX
TOCHOJApPChKOT MISUTBHOCTI Ta KOHTPOIIIOE JOTPUMAHHS
JIIEH31ITHAM YMOBaM, BCTAHOBITIOE Tapu(DH Ha MMOCITYTH Ta
IHAMBiTyadbHI TEXHOJIOTIYHI HOPMATWBHU, 3HIHCHIOE
KOHTPOJb 32 SIKICTIO MOCHYT, HiJThOBUM BUKOPUCTAHHSIM
KOIIITIB Ta iH.

BiamoBigHO ISl MANPUEMCTB BOJOMOCTAYaHHS Ta
BOJOBIABECHHS  PEryJIATOPHHA  KOMIUIAEHC  CTa€
BaXKJIMBOIO CKJIAI0BOIO 3a0e3leyeHHs I1X €KOHOMIYHOI
Oesmeku. JlaHe MOHATTS DOCHTH MOIIMPEHE B PO3BHHYTHX
kpainax €poru ta B CIHA. JlocmimkeHHs] MOTPEOYIOTh
OCOOJMBOCTI PETYJSTOPHOTO KOMIDIAEHCY B YKPATHCBKHX
peaisx.

AHaJi3 JiTepaTypHHUX J:KepeJt i MOCTAHOBKA
npodiaemu

Kareropiss "kommuaeHcy" BIIHOCHO HOBa s
YKpalHChKOI HAYKOBOI AYMKH, OJHAK JAHOMY IIUTAHHIO
NpPUCBSIYEHI  POOOTH  psily  BUYGHHX, TAaKUX  SIK:
A. T'aBpikoBa, I. [TanbuyH, U. AxyHbssiHOBa, H. €pmaxoBa,
A. Jlaiine, P. Mann, E. Maiiep, I1. Xopgat, O. lllonsk Ta
iami. OnHak B poOOTax BITYM3HSIHHUX aBTOPIB KOMIDIAE€HC
PO3IIISIAETHCSI B OCHOBHOMY B MEXaxX IMPOTUAIT KOPYMIIii
abo B (¢iHaHCOBO-KpemuTHIA cdepi. B pesympraTi
HEJIOCTATHBO JIOCITI/PKCHUMH  3aJMIIAIOTHCA  MUTAHHS
PETYISATOPHOTO KOMIUIAEHCY Yy IHOMX cdepax, sKi
XapaKTepU3yIOThCSl 3HAYHUM DPETYJIOBAaHHAM 3 OOKy
JIepIKaBH.

Meror0o cTaTTi € BH3HAa4Y€HHS OCOOJMBOCTEH
PeryJsTOPHOTO KOMIUIAEHCY Ta po3podka
KOHLENTYaJIbHUX  OCHOB  CHUCTEMH  PEryJISITOPHOTO
KOMILUIAEHCY Ha MPUKJIAIl MiIIPUEMCTB BOJOMOCTAYAHHS
Ta BOJOBIABEICHHA, MISUIGHICTh SKHX B 3HAYHIA Mipi
PETYIIOETHCS HOPMATUBHO-TIPABOBUMH aKTaMH.

JInst OCSITHEHHSI OCTaBJIEHOI METH B JJOCIIIKEHH1
BUKOPHCTOBYIOThCS PE3YJIBTaTH MIKHAPOJAHUX ONUTYBAaHb
Ta ONBIIIB, TMPOAHAI30BAaHO BIIOBIAHI JOCHIKCHHS
BiJOMHUX BYEHHUX, Ta 3aCTOCOBAHO JIOTIKO-aHAIITHYHI Ta
Bi3yaJIbHi 3arajbHi METO/H.

PesysibTaTn gociigkenn Ta iX 00roBOpeHHs

VYci miampueMcTBa TOBUHHI 3IIHCHIOBAaTH CBOIO
JISBHICTH Y BIATIOBIAHOCTI 3 PSIOM HOPMAaTHUBHO-
MIPABOBUX aKTiB. Ix KiTBbKiCTD B 3HAUHIH Mipi 3aJIe)KHUTh BiJ
ramysi, Tumy Oi3Hecy Ta BuHay mochayr. OpnHaK €

© H. O. Yex, B. B. [Tanos, B. JI. llIminsko, K. C. CaBenko, 2019
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3aKOHOJ]aBYi, BUMOT SIKHX MOBHHHI JOTPUMYBAaTUCh YCi
mianpueMcTBa  0e3  BUKIOUeHb. B YkpaiHi  1€:
Konctutynis Ykpaiau, ['ocnomapcekuii, [{uBinpHuN Ta
IMomatkoBmii konekcn Ykpainu, 3akoH Ykpainu "IIpo
mignpueMHUIITBO", 3aKkoH Ykpaiau "IIpo OyxranTepchKuit
0o0mik Ta (iHAHCOBY 3BITHICTH B YKpaiHi" Ta iHIII.
BiamoBigHicTh HassBHEM PETYJISATOPHUM BHUMOTaM y cdepi
KOPHOPaTHUBHOTO,  TOAATKOBOrO  Ta (D iHAHCOBOTO
3aKOHOJABCTBA € KJIIOUOBOO I OyIb-sAKOoro OizHecy i ii
BIZICYTHICTh MO€E B KiHIIEBOMY PE3YJIbTATi IPU3BECTU 11O
JKBiganii oprauizarii.

o6 3abe3neunTH TaKy BIAMOBITHICTH
MiANPUEMCTBA  TNOBUHHI  BIPOBAa/PKYBaTH B CBOIO
JUSUTBHICTH  TIpaBWJIa, KOJEKCH IpoQeciiHOl  eTHKH,

CTpaTerito Ta WOJITHKY, SKi O MOIJH TapaHTyBaTH
IOTPUMaHHS PETYIATOPHUX BUMOT y IIOACHHIN MpaKTHIl
oprasizarii.

3rifHo  BU3HA4YeHHS ~ MiXHApOJHOI  acoriarii
koMmimiaeHcy  (International Compliance Association),
KOMIDIa€HC - 1€ 3JaTHICTh JIiSTH Y BIiANOBIIHOCTI [0
BCTaHOBJICHUX TIPaBWJI, HOPM, BHMOT Ta BHYTPIIIHIX
cranzaapris [1].

"[lonokeHHSAM TMpO OpraHizaimil0 BHYTPIIIHHOTO
KOHTpOJII0 B OaHkax YKpaiHW" TpakTyBaHHsS IOHATTS
KOMIUIA€EHC ~ 3aKpilUIEHO SIK  "JOTpUMaHHsS  OaHKOM
3aKOHOJIABYMX aKTiB, PUHKOBHX CTaHIAPTIB, a TaKOXK
CTaHJapPTIiB Ta BHYTPINIHIX MOKYMEHTIB OaHKY, y TOMY
gucimi  nporeayp". KoMIutaeHc-puM3WK  TmpU  IIBOMY
BHU3HAYCHO SK "PU3UK IOPUANYHHUX CAHKIIH, (hiHAHCOBHX
30MTKIB a00 BTpaTH pEmyTallii BHACTIIOK HEBUKOHAHHS
0aHKOM 3aKOHOJABYMX AaKTiB, PHUHKOBHX CTaHAApTiB, a
TaKOK CTAHIAPTIB Ta BHYTPILIHIX JOKyMeHTIB O0auky" [2].

O0’exTaMu KOMILIAEHC KOHTPOJIIO HaWYaCTIIIIe €:

- YOpaBIiHHA KOHQJIKTOM IHTEPECiB, SIKHH MOXKe
BUHHMKHYTH MDK OpraHi3ali€lo Ta KI€HTaMH, 3 OJHOTO
00Ky, Ta MiX OpraHizaili€to Ta ii mpaliBHUKaMH, 3 1HIIIOTO
0OKYy;

- IisUILHICTB, ITOB’sA3aHa i3 3amo0iraHHsaM JisIbHOCTI
opraHizamii, ska © cymepedmia BHMOTaM YHHHOTO
3aKOHOJIABCTBA;

- IOCTYTI Ta 3aX¥CT JIaHUX;

- MOpAaJbHI Ta eTHYHI cTaHmaptu [3].

10. Bongapenko 3asznauae, mo "Compliance — me
HEBIiJI’€MHa YaCcTHHA KOPIOPATUBHOI KyJbTYypH KOMIIaHii,
3a KOO BHUKOHAHHSA KOXXHHM CIIBPOOITHHKOM BJIACHHUX
MOCaOBUX OOOB’SI3KIB, Y TOMY YHUCII NMPUHHATTS pillieHb
Ha BCIX PpIBHAX, TOBMHHO BIJIIOBiIaTH CTaHIapTaM
3aKOHHOCTI 1 CyMJIIHHOCTi, BCTaHOBJICHHMH KOMIIaHI€IO
JUTS BEJIEHHS CBO€T misutbHOCTI" [4].

E. HeizBecTHa ~ mpomoHye  Oiibll  yTOYHEHE
BU3HA4YCHHS KoMmIuiaeHcy: "KoMmmaeHC — Iie CyKyIHICTb
BOyZIOBaHMX B KOXHMH Oi3Hec-mporiec  opraHizarii
GyHKIIH, CcrIpsMOBaHMX Ha JOTPUMAaHHSA BHYTPIIIHIX
CTaH/apTiB BeJICHHs Oi3Hecy, KOpHOPAaTHBHOI €THKH Ta
3aKOHOJIaBUMX 1 HOPMAaTMBHUX BHMOI 3  METOIO
JOCATHEHHS  HaWBUIIOI  e(peKTUBHOCTI  (iHAHCOBO-
rocroaapchkoi aistmpHoCTI" [5].

C. JIx. I'pibditr Haromonrye, Mo KOMIUIAEHC — 1€
CYKYMHICTh BHYTPINIHIX MPOIECIB, 32 JOMOMOTOI0 SIKUX
¢GipMH amanTyIOTh CBOIO IOBEIiHKY 1O BCTaHOBJICHHX
HopM. KowmmaeHC BCTaHOBIIOE BHYTPIIIHI MeXaHI3MHU

MONepeHKEHHS Ta BUSBJICHHS MTOPYIICHHS 3aKOHOIaBCTBa
1 peryJIsITOpHUX NPAKTHK [6].

OpHak AaHe JOCIIJKEHHS 30Cepe/KYyeE CBOIO yBary
Ha caMe PeryJIsITOPHOMY KOMIUTA€HCI, OCKIJIbKH, Ha TYMKY
aBTOPIB, JMaHUH HAMPAMOK KOMIUIA€HCY Ma€e O0COO0JIMBE
3HaYeHHS JUId 3a0e3ledeHHs E€KOHOMIYHOI Oe3mexu
mignpuemcTBa. CaMe BiATOBIMHICTE 3aKOHOAABCTBY Ta
BUMOTaM KOHTPOJIOIOYHX OPTaHIB JIO3BOJSIE 3HU3UTH
pu3uku  mTpadiB, CyIOBOTO  TEpECTiAyBaHHI Ta
¢inancoBux BuTpar. g MiANPUEMCTB, $Ki 3HAYHO
3ajeXaTh BiJl JAEp)KaBH Ta 3HAXOIATHCS MiJl NOCTIHHUM
KOHTPOJIEM CBOE€I JiSUIBHOCTI, PETYNSATOPHUI KOMILIa€HC
CTa€ OJTHUM 3 KJIFOUOBHX €JIEMEHTIB CTpaTerii opraHizanii
Ta CKJIaJ0BOIO 3a0e3neyeHHs 11 eKOHOMIYHOT Oe3IeKH.

B mimomy BHMOrM  IIOJO  PEryJSTOPHOTO
KOMIUTA€HCY MOXKYTh BHIUIMBATH 13 3aKOHONABYHMX Ta
perynsaTopHux akTiB  (Hampukiax, CapoOaitac-Okcii,
bazens II, HIPAA), craHmapTiB Ta KOJEKCIB NMPaKTUKH
(mampuxmag, SCOR, ISO9000), a Takox IOTOBOpiB 3
JJOBHMH TapTHEpamH [7].

Y  mii pobOTI  MPOMOHYETHCS  BH3HAYATH
PEryIATOPHUN KOMIUIAEHC SK BIAMOBIAHICTH OpraHizarfii
3aKOHOJIAaBUUM Ta PEryJSITOPHHM BHMOTaM, CTaHAapTam
Ta JIOTOBIPHMM YMOBaM 3 METOK) 3amo0iraHHs pU3HAKaM
IOPUANYHUX CaHKIiH, (IiHAHCOBUX Ta pemyTaliiHuX
BTpAaT, OB’ 3aHKUX 3 HEJAOTPUMAHHSIM.

He3Baxxaroun Ha CKIAaJHICTD BH3HAYCHHS, B MUJIOMY
PETYIATOPHAN KOMILIAEHC — II¢ BIICBHEHICTH B TOMY, IO
opramizaiis Cligye TpaBmwiaM cBo€i ramysi. ToOTo,
VIOBHOBXCHUH OpPraH MOKIAJae Ha OpPraHi3aiilo IeBHi
000B’s13KM a00 BMMAarae BiIIMOBITHOCTI perjiaMeHTaM, i iX
HEBUKOHAHHS IIPU3BE/IE 10 HETATUBHUX HACTIMKIB.

AKTyalbHICTh PEryJIITOPHOIO KOMIUIAEHCY — 1€
HacamIepes, HacliJOK PperyjsTOpHUX CaHKLid, 110
3'SBIJINCSI BHACIIJIOK TOJIH, 110 NPU3BEIU OO0 JESIKHUX
HaWOIIBIINX CKaHAATIB B KOPHOPATHBHOI iCTOPIi, TaKMX
sk Enron, WorldCom (CIIA), HIH (Ascrparis) Ta
Societ’e Generale (Dpanitis).

o6 JOTPUMYBAJIICh TIpaBHII, MTOBHHHI
BUKOHYBAaTHCh JeKinbka ymoB. [lepma ymoBa - minboBa
rpylia TOBHHHA YCBIIOMIIFOBATH TIPABHJIO 1 PO3YMITH
fioro. Tak, BIICYyTHICTh YITKOCTI B IpaBi MOXKe MPU3BECTH
JI0 HEHaBMHCHOTO HemorpumanHs. [lo-mpyre, mimpoBa
rpyna IOBHHHa OyTH TOTOBOIO BUKOHYBaTH IPaBUIIO.
EKOHOMIUHI CTHMyIHM Ta THCK KOHTpOJIIOIOUYHX OpTraHiB
MOXYTh MOTHBYBaTH NOTpHMaHHSI. Tpers ymoBa —
[[IbOBA TPyIla 3aTHAa WOro BUKOHyBath. [l peasizariil
JIESIKUX ~PEryIATOPHHX BHMOT IIOJITHKA Oprasizamii
MOBUHHA BKJIIOYATH TaKi 3axonu, K 30ip HEoOXigHOi
iH(bopMamii, TeXHIYHY MIATPUMKY 1 BIATIOBIAHY CHCTEMY
PETYIATOPHOTO KOMIUIAEHC-KOHTPOJIIO [7].

OpnHi€I0 3 OCHOBHHMX HPHUYUH YOMY DPEryJISTOPHHUH
KOMIUTA€HC HE 0co0JImBO BHUKOPHCTOBY€ETHCS
BITYM3HSHUMH IIIIPHEMCTBAMH € T€ 110, BiH IOB'S3aHUN
3 3aTpaTaMu. BixnoBigHicTh yciM Bumoram norpe0ye, mo-
nepiue, (GiHaHCOBHX BHTpaT. SIKIIO NPHUITyCTUTH, IO 32
GaraTpox 00OcTaBMH Ha Oi3HeC PIilIeHHS MIOJ0 TOTO, YU
MOTPIOHO AOTPUMYBATHCh PETYJISTOPHUX BHMOT, BILUIUBAE
CITIBBIIHOIICHHST BUTPAT Ha BIAMOBIIHICTH IO TepeBar
JOTPUMaHHS, a IIi BHUTPAaTH BKIIOYAIOTh HMOBIPHICTH
BUSIBJICHHS TIOPYLICHHS Ta ITpady, TO BEJIMKI BUTPATH Ha
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BiJINIOBiJIHICTh, IMOBIPHO, 3HU3ATH PIBCHb BiIMOBIIHOCTI.
[To-nmpyre, MIPUBEACHHS y BIAIIOBIAHICTE o
3aKOHOJJABCTBA MOXC BHSABUTHCH JAYyXKE TPUBAIUM
MPOIIECOM, OCOOJHMBO SIKIIO MOBa HJE TPO 3MIHH B
TEXHOJIOTIAX YW  OoTpuMaHHs Jinensii. Ilo-Tpete,
PETYJIATOPHAN KOMIUTAEHC BHMAarae TIOCTIHHOI yBarw,
0COOJIMBO B YMOBaX JMHAMIYHOCTI YKpaiHCBKOTO IIpaBa.
BigmoBigHicTh, sfK 1 Oymb-sfKi 3MiHM 3aKOHOIABCTBA,
moTpedye TMOCTIHHOTO MOHITOPUHTY, MO Tepeadadae
CTBOPCHHS TIOCaJIU KOMIUTa€HC-CITyk00BIs (odirepa) abo
ayTCOpCHHT nuX QyHKI [8].

BiTun3HsHI TATIPUEMCTBA 3ralyl0Th PO KOMILIAEHC
TIIBKH TOJi, KOJM MOBa 3aXOJWUTh NP0 BIPOBAJKCHHS
aHTUKOpYNUidHOT mporpamu. OpHaK  pPeryasTOpHHM
KOMIUTAEHC BKJIFOYAE JOTPUMAHHS BUMOT HE TIJBKH y IiH
coepi [9, 10].

Perymaropuuii KOMIUTa€HC mependadae TOTPAMaHHS
IOPUINYHAX BUMOT Ta 3000B’A3aHb MIO/I0:

- TISTTBHOCTI  OopraHizarii (peecTparii, OTpUMaHHSI
ITO3BOJIB, BEACHHS OYXTaJTepChKOTO Ta IIOAATKOBOTO
00JTiKy Ta iH.);

- QaHTUMOHOIIOJIEHOTO 3aKOHO/1aBCTBA,;

- TPyJOBOTO 3aKOHO/IABCTBA;

- 0opoThOM 3  KOpymui€w  Ta
KOH(JTIKTY iHTEpeCiB;

- 00pOOKH MePCOHATBHUX JaHHX;

- 3a0e3neueHHs iH(pOpMaIiifHOI Ta Kibep Oe3mexw;

- 3aKyTiBEIb;

- OXOPOHH TIpaIli Ta MOKEXKHOT Oe3MeKu;

- €KOJIOTIYHOT Oe3IeKH.

Y  pO3BHHYTHX  €KOHOMIKaX  peTyJSATOpHUI
KOMIUTA€HC BKJIFOYA€ TAaKOXX BHPIMICHHS CTPaTETidHUX
MUTaHb, TAKUX SK:

- IPOTHO3YBAHHS BIUIMBY 3MIiHM YH TIOSBH HOBHX
HOPMaTHBHUX aKTiB Ha CTpaTerito, Oi3Hec-MOJeNb Ta
MPOIIECH B OpraHi3ariii;

- BU3HAYCHHS  posieidl,  BIANOBIZAJIBHOCTI  Ta
MiI3BITHOCTI MiK IOPUINYHUMH, KOMIIJIA€HC,
ayIUTOPCHKUMU Ta JTIJIOBUMHU (PYHKITISIMI,

- CTUMYJIFOBaHHSL 3MiH B KYyJBTYpPi PEryIATOPHOTO
KOMIIIIA€HCY;

- BU3HAYCHHS Ta OIIHKa BapTOCTI BiATIOBITHOCTI Ta
YIpaBIiHHS OYIKYBaHHSIM €(DeKTHBHOCTI;

- po3poOKka IHTErpOBaHMX KOMILIAE€HC-TIPOrpaM JJist
Kpalioro NPOTHO3yBaHHS CBITOBHX  TEHJCHIIIH,
MIABUICHHS €(PEKTHBHOCTI Ta Yy4acTi y BIOCKOHAJICHHI
OCHOBHUX cTpaTerii kommasii [11].

KoMmriutaeHe K JOTPUMAaHHsS TPaBWI 1CTOPUYHO
CIOpUAMAETBCS K TATAp, X04a CHOTOMAHI MiANMPHEMCTBA
MOYaJId  CHPUAMATH HOPMATUBHO-TIPABOBI aKTH  SIK
MOJJIMBICTh BIOCKOHAJIHMTH CBOi Oi3HEeC-porecH Ta
IsUTBHICTS [12].

3arajoM, cxeMa BiAIOBIAHOCTI IOBHHHA BKJIIOUYATH
TPM B3a€EMONOB'3aHi, aje UYiTKi TOYKH 30py Ha
BIZMOBIIHICTh, @ caMme: KOPHIYIO4i, 1IEHTHU(]IKy0Ui Ta
po¢iTaKTHIHI.

KopuryBanbHi 3aX0a1 MOXYTh OyTH BXXHTI 3 KUTBKOX
MIPUYKH, TOYNHAIOYH BiJl BBEICHHS HOBOTO PETYJIIOBAHHS,
o0 BIUIMHE Ha BCIO OpraHizaififo, 0 MONaJaHHs
opraHizamii miJg HaAriasg 1 PeBi3il0  KOHTPOIOIOYOTO
oprany. KopuryBanbHi 3axoaM, L0 BKHBAIOThCS B

BpETYJIIOBaHHS

AKTUBHHI CIOCi0, BUTIIHO TO3HUI[IOHYIOTH OpraHi3alliro
cepell peryJsiTOpiB UM iHIIMX OpraHiB KOHTPOJIIO.

InenTudikyroui 3ax0aud BXKHMBAIOTBCI 33 JBOMA
OCHOBHMMH Tinxomamu. [lo-mepmie, me peTpocreKkTHBa
3BITHOCTI, JI¢ TPAAUIiiHI ayJTUTH MPOBOIATHCSA 3 METOIO
"mocTdakTym" BHUSABICHHS IUITXOM PYYHUX TEPEBIpOK
KOHCYJIbTaHTaMu Ta / abo 3a J0IMoMororo iHCTpyMeHTiB IT
Ta Oi3Hec-aHami3y. [pyrmid 1 OUTBII CydacHWH MiaXin
moJisArae y 3a0e3neueHHi TIEBHOTO PiBHSA aBTOMAaTH3aIlii 3a
JTIOTIOMOT'OI0 aBTOMATH30BaHOTO BUsBIICHHSI. OCHOBHHM
MUTAHHSAM BUINE3a3HAYCHUX MJIXOMIB € HEJOCTAaTHA
cTifikicTh. HaBiTh 3  aBTOMAaTHU30BaHUM  3ac000M
BUSBJICHHS Ba)KKO KOMU(IKOBaHI CXOBHINA IEPEBIPOK
MOXYTh IIBHUIKO MEPEPOCTH B AYKE BEIHKI MaciTadwu,
0 pPOOWUTh HAIA3BUYAHHO BAXKHUM MIATPUMYBATH iX
BINOBITHICTE 3MiHI 3aKOHOIABCTBA Ta PETYIATOPHHUX
BHMOT.

[IpodimakTHyHi 3ax0my MOBUHHI BXXWUBAaTHUCh Ha
MOCTIHHIH OCHOBi, BYacHO Iepeadavyarodn IOTCHINIHHI
3MiHM  3aKOHOJABCTBa Ta  3aBYaCHO  IOYMHAIOYHU
BITPOBA/KCHHS HEOOXiTHHUX 3MiH B IISITBHICTH OpTaHi3arii
[13].

Merta peanmizamii JaHHX 3aXOHIiB — 3amoOiraHHs
KOMIUTIA€HC-PH3HKaM, TOOTO BHTpaTaM ((hiHaHCOBUM,
penyTramiiHUM), TOB’sS3aHMM 3  HEBIANOBIIHICTIO.
Hajtuactimi NpUYMHU BUHUKHEHHS KOMIUIAEHC-PH3HUKIB
Ha TPUKIAAI  MANPHEMCTB  BOIOMOCTadaHHSI  Ta
BOJOBIIBEICHHS  —  KOMYHaJIBHHX  MIiJIPHEMCTB,
IUSUTBHICTh  SIKHX PETYJIIOETBCSA OpraHaMH  MICIIEBOTO
CaMOBpPSIyBaHHA Ta JAEPKaBOIO, Ta fKi € CyO’eKTaMu
MPUPOIHUX MOHOTOMIH [14], HaBeneHa B TabI. 1.

Po3poOKa  peryiasTopHOi  KOMIUIAEHC  ITOJITHKH
JIO3BOJIMNTh ~ 3a0€3MEeYUTH  SAK  JOTPUMAHHS  BHUMOT
HOPMATHUBHO-TIPABOBUX aKTiB, TaK 1 BIAMOBIAHICTH

MDKHApOJHUM CTaHgapTaM. BoHa 3acBiguye IO3MIIi0
opraHizamii  IIOJO  MOPYIIEHHS YW  ICHOPYBaHHs
3aKOHO/IaBYMX HOPM Ta BHUMOT.

Meroto 1i€i MOMITUKK €: CTBOPeHHS e(eKTHBHOI
CHCTEMHU YNPaBIiHHSA KOMIUIA€HC-PU3NKAMHM, JEKJIapalis
HYJbOBOI TOJEPAHTHOCTI 10 KOPYMIil, HEIOIMyICHHS
Oy/b-SIKMX MOPYIIEHb PETYJIATOPHUX BHMOT.

IcHye psn cTaHHZApPTHUX TONITHK, SKi Peai3yroTh Ha
MPaKTUIl ~ JesKi  HampsMKH  KOMIDIA€HC-TIONITHKA
HE3aJIeXkKHO BiJ reorpadii ta / abo crierudiku AisUIbHOCTI,
a TaKkOXK B Till 4 IHIIIH Mipi TPaJUIIIHHO 3aCTOCOBYIOTHCS
B Oprasizamisx:

- KOJIEKC ~ KOPIIOPAaTHBHOI €THKM abo  KOJEKC
kopropatuBHO1 moBeniHKH — (Code of Ethics) — sk
MPaBWIIO, 1€ JOCUTH 3arajbHUN JOKYMEHT, KM 3adimnae
MPAKTUYHO BCi aCIEKTH AiSUTBHOCTI opraHizaiii. ¥ HbOMY
HIeThbCsl PO MOPANbHO-ETUYHHUX HPUHIUIIAX, CTAHAApTaX
MOBE/IIHKK, TpPIOpUTETH  oOpraHizamii 1  00OB'A3KM
CHiBPOOITHHKIB;

- moyiTHKa T1po maxpaictBo (Anti-Fraud Policy) -
MOJNITHKA  MPOTHAII  KOPIOpPaTMBHOMY  IIaxpaicTBO
(po3kpajaHHs, IO 3AIMCHIOIOTHCS SK CIIBPOOITHUKAMH
KOoMMaHii, Tak 1 ii KoHTpareHTaMn) abo BHOYIOBYBaHHSI
CHCTEMH MPOTHUAIT KOPYTIii;

- MOJTiTHKa TpOoTHAii BigmMuBaHHIO goxofiB (Fight
against Money Laundering and Terrorist Finan),
OTpUMaHUX 3JIOYMHHUM IIJIAXOM, 1 (piHaAHCYBaHHIO
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¢inaHcOBMX 1 OaraTbox He(IHAHCOBHX OpraHi3alisiX OAWH 3 HAWHTOJOBHIIIMX IHCTPYMEHTIB OOpPOTHOM 3
PO3BHHEHUX 1 KpaiH, IO pO3BUBAIOThCA. BOHa  Ileramizalli€o TIHbOBHX JOXOJIB 1 IPYHTYEThCS Ha HOpMaX
MEPEIIKO/PKAE  NMPOHWKHEHHIO  3JIOYMHHO  HAXUTHX  MDKHAPOTHOTO TpaBa 1 PEKOMEHIANIAX MIiKHApOIHUX

IOXOJIB B JICTaJbHUN CEKTOpP E€KOHOMIKHM 1 ITOTepemKae

TpyI;

Taomuus 1. [lpuvyunu guHuKHEHHS pe2yIsimMOPHUX KOMIIAEHC-PUSUKIG 8 OIANbHOCH NIONPUEMCIE 6000NOCMAYAHHA MA

60008I06€0CHH

Buau nopyiiesn

[IpuurHY BUHUKHEHHSI PU3HKIB

1. ITopymieHHst 3aranbHUX BUMOT
3aKOHO/IaBCTBA

BincyTHicTh 103BOITy Ha ClieliaJIbHE BOJOKOPUCTYBaHHS a00 JO3BONTy HA
KOPHCTYBaHHS HapaMu

BincyTHicTb JilieH3i1 Ha FOCTIOapChKy AISUTBHICTD 3 IIEHTPai30BaHOTO
BOJIONIOCTaYaHHsI Ta BOJIOBIIBE/ICHHS

HOpyI.HeHHH AHTHUMOHOIIOJIPHOI'O 3aKOHOJABCTBA

HermoBigoMiieHHs 1Ipo 3MiHy PEeKBi3HTIB (MiCIIe3HAXOKEHHS) MiPHEMCTBA YN
foro ¢inii Ta 3MiHM B MaTepiaJbHO-TEXHIUHIH 6a3i

HesinnoBinHicTh (OBHA a00 YacTKOBA) MPOAYKTY UM MPOLECy BUMOTaM
3aKOHO/JJABCTBA

2. TlopyIieHHs: HOPMAaTUBHHX BUMOT
KOHTPOJIOIOYUX OPraHiB

TTopyuieHHs: MOPSAKY BeACHHS OyXraJTepChKOTro 00JIIKY, BCTAHOBJICHOTO IS
MiAMPUEMCTB, IO MPOBATATH TOCHOAAPCHKY MiSUIBHICTE 3 IIEHTPAIi30BAaHOTO
BOJIONIOCTAYaHHsI Ta BOJIOBIIBEICHHS

IMopynreHHs BiAIOBITHOCTI QaKTHYHUX BUTPAT 3aTBEPDKEHIH KOHTPOIIIOIOYNM
OpTaHOM CTPYKTYpi TapuQin

Henananns, HecBoeuacHe HaZaHHS a00 HaJaHHS HEIOCTOBIPHOI 3BITHOCTI
KOHTPOJIFOIOYHM OpraHam

3. [NopyuieHHS JIIEH31HHUX YMOB 010
BEJICHHS TOCHOAAPCHKOT TisSUTBHOCTI 3
[EHTPaJi30BaHOT0 BOJIONIOCTAUYaHHS Ta
BOJIOBIABEIEHHS

BiacyTHicTh CBiOITBA PO YIIOBHOBAXKEHHS (aTeCTallilo) Jaboparopii, ska
MIPOBOJUTE 1a00OPaTOPHO-BUPOOHUYHI KOHTPOJIb, 200 JOTOBOPH Ha IPOBEICHHS
QHAJNOTIYHHX POOIT 3 aTeCTOBaHUMH JIa00PATOPISIMU 1HIINX OpraHi3allii, y ToMy
YHCII JUIsl BOJOIIOCTa4YaHHs Ta BOJIOBIIBE/ICHHSI.

BincyTHiCTb epKaBHOTO aKTy Ha IPaBo MOCTIHHOTO KOPUCTYBaHHS abo Ha
MIPaBO BIACHOCTI Ha 3eMIIIO

BincyTtHicTh, HeBUKOHAHHS a00 HEBiAIOBIAHE BUKOPHUCTAHHS KOIITIB
IHBECTUIIHHOI IpOrpaMu

BincyTHICTh yKIIaAeHHX JOTOBOPH i3 yciMa CIIO’KMBa4aMH IPO HaJIaHHS MOCITYT
BOJIONIOCTAYaHHsI Ta BOJIOBI/IBE/ICHHS

IMopymieHHss HOPMATHBIB MUTHOTO BOJIOIIOCTAYaHHS Ta JeP>KaBHUX CTaHAAPTIB y
cdepi MUTHOT BOAM Ta MUTHOTO BOAOIOCTAYaHHS,

[MopymreHHs: JOTOBIPHUX YMOB CKHIAHHS CTIYHHX BOJ

4. lopymeHHs TEXHIYHUX BUMOT,
BCTAQHOBJICHUX 3aKOHOJJaBCTBOM

BincyTHICTh TEXHONOTIYHAX PETJIAMEHTIB 3 €KCIUTyaTamii 00’ €KTiB, COPYX Ta
Mepex [EeHTPai30BaHOT0 BOIONIOCTAYaHHs TA BOJIOBIABEICHHS

BiacyTHICTh TEXHIYHHX MPOEKTIB HA PO3MIIIICHHS BOJOMPOBIIHUX MEPEK,
CIIOPYJ T YCTaTKyBaHHS

BincyTHicTh mpritagiB 00IiKy B TOYKaX TEXHOJIOTIYHOTO OOJIKY B CHCTEMI
LEHTPATI30BaHOTO BOAOIOCTaYaHHs Ta BOJOBIIBEACHHS

BincyTHICTh TEXHIYHOI JOKYMEHTAII{ Ta MacIOpPTiB BUTPATOMIpPIB 1 BOIO
JIYMIBHYKIB, KAPTOTEKH BOJOIPOBITHUX BBOIB, MEpeNliKy cy0abOHEHTIB
(opeHaapiB), TOKyYMEHTaIlii 3 TUTaHb OOTPYHTYBAHHS, YCTAHOBJICHHS Ta
3aTBEPUKEHH JIIMITIB BUTPAT BOJH 3 KOMYHAIFHOTO BOJIOIIPOBOTY
MPOMHUCIIOBHM i KOMYHAIEHO-IOOYTOBHUM MiAIIPUEMCTBAM

5. [TopymieHHst HOPM 3aKOHOJaBCTBA,
IO CTOCYIOTBCS 3aXHCTY IIPaB CHOXKUBATIB

YcraHOBNIEHHS HECTIPaBEANBIX (HEKOPEKTHHX) YMOB y JOTOBOpaxX Ha
HaJaHHs TOCIYT

Henananus, HecBoeyacHe HaJaHHs a00 HaJaHHS HETOCTOBIpHOI iH(OpMarIii
KJIi€HTaM

[MopyiieHHsT eKOJOTIYHUX BUMOT Ta CaHITApPHOTO 3aKOHOIaBCTRA i/ Yac
IPOEKTYBaHHs, Oy/iBHUITBA, PEKOHCTPYKIii, BBEICHHSI B JIi0 Ta EKCILTyaTamii
CHCTEM ITUTHOTO BOJOMIOCTAYAHHS Ta EHTPAII30BAHOTO BOJIOBIIBEICHHS

Jwcepeno: cknadeno agmopamu.

¢inancyBanHs TepopusMmy. Ha ceorogsimmHiii neHp e

- OJIITHKA MIPUHHATTS 1 AapyBaHHS nojnapyHkiB (Gift
policy), 3ampomreHs Ha 3axonu - ii QyHKIIS ToJsIrae B
TOMY, 1100 PO3MEXyBaTu HOHATTS "momapyHok" i "xabap"
/ "Bimkat" a0o0, IHIIMMHU CJIOBAMH, MMO3HAYUTH MEXY, MiCIsI
SIKOT MOJAPYHOK CTa€ MiJHOIMICHHSIM 3 METOI0 OTPUMAaHHS
MOXKJIUBOCT1 MaHIMyJIIOBaHHS IMOCAI0BOIO 0COOOI0 B CBOTX
iHTepecax. HagBHICTP TakMX TONITHK  OCOOJIHMBO

aKTyaJbHO B KpalHax, ¢ HAIllOHAIBHUMH TPAJHIISIMU
MUKTYETbCS HEOOXIJHICTHh TaKOro pOXy B3aEMOMii 3
PETYIIOI0YNMU OpTaHAMH, TAPTHEPAMU 1 KOHTpareHTaMH.
[onmiTuka, sk HpaBHIO, HE 3a00POHSE NapyBaHHS, a
oOMexye IX BapTICTb 1 BIPOBaIKye TMPOLEAYPHU IO
3MIMCHEHHIO BiJMOBITHOTO KOHTPOJIO;
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- OJITHMKA, sKa peryiaroe KOoH(QIIKT iHTepeciB
(Conflict of interest management policy), 3amae eTu4Hi
CTaHJapTH TIOBEMIHKH CIIBPOOITHUKIB MpPHW BUHHKHEHHI
KOH(JIIKTY iHTEpeciB, a caMe y BUTIaJKaX, KOJHU: IHTEPECH
CITiBpOOITHUKA MOXXYTh CYNEPEUUTH IHTEpecaM KOMIIaHii;
IHTEpeCH OJHOTO KIIIEHTa MOXYTh CYNEPEUUTH iHTEpecaM
IHIIOTO KJTi€HTa 1 T.J. 30Kpema, Ha TpaIliBHHUKIB
HAKJTaJa€ThCsl 3000B'S3aHHS CIPHUSTH BISIBICHHIO Ta
MOMEPE/DKCHHIO  BUMAJKIB  BUHUKHCHHS  KOH(QIKTY
IHTEpECiB, a TaKOX JEKIapYEThCs, 0 IHTEpPEeCH KOMIIaHii
MIOBUHHI 3aBX1 OyTH BHIIMMH 32 OCOOHUCTHX iHTEpeciB ii
OKpPEMHX CITiBPOOITHHKIB.

- momituka "Kwuradicbkoi crinn" (Chinese walls)
HeoOXigHa a1 po3MeXKyBaHHS iHPOpPMAIiHHOTO MO B
MIATBHOCTI  Opradizaiiii, SK TpaBmwiIo (PiHAHCOBOTO
CEKTOpa, 3 METOI0 3amo0iraHHsa KOHQIIKTIB IHTEpecCiB i
CTBOPCHHS YMOB JIJIsl YeCHOI KOHKypeHIii. L{s momitnka
peani3yerbes MPaKTUIHO y  BCIiX TepeI0BUX
IHBECTHIIMHUX KOMITaHISX, A€ OCOOJMBO aKTyaJlbHO TaKe
PO3MEKYBaHHS, OCKUJIBKH  BOJIOJIHHA  HEMyOJIIYHOIO
iHpopMalliero npo uuech GpiHAHCOBHU CTaH, IHBECTHIIIHI
IUIAaHM, JOAATKOBI ~ eMiCil MOXe CHOpPHUYMHUTH  ii
BUKODHCTaHHS, HAlpHKIaJ CHiBPOOITHUKAMH IHIIOTO
MiIPO3ALTY 3 METOI0 OTPUMAaHHS JOAATKOBOTO MPUOYTKY.
3BefieHHS OaHOTrO iH(opMaIiiiHoro Oap'epy mT03BOJISIE
opraHizamii He TIIBKM  3amo0iraTd  BUHUKHEHHIO
KOH(QIIIKTY iHTepeciB, a il 0OCIYroBYyBaTH BCIX KII€HTIB
06e3 0OMEKCHHS.

- momituka '"3Hai cBoro kmieHta" (Know Your
Costomer) - TepMiH O3HAYae, IO MiAIPUEMCTBA TOBHHHI

ineHTH(IKyBaTH 1 BCTAHOBHTH 0COOy KOHTparcHTa IIO
cBoeMy Oi3Hecy (iHBeCTOpa, MOCTavadbHHMKA, CIIOXKHBAYA,
KpeauTopa, CTPaxoBHKA i T.N.) TIEpII HIXK MPOBOIUTH 3
HUM Oi3Hec omeparii. BBakaeTbcs, IO Taka MpaKTHKA
MEPEeIIKOKAae  BiAMHUBAaHHIO Tpollei, (iHaHCYBaHHIO
TEPOPU3MY Ta YXHJICHHS BiJl CIUTaTH ITOATKIB;

- TIOJITHKA B3a€EMOJIi 3 PEryJIOIYNMH OpTaHaMH.
IlutanHs eQEeKTHBHOTO 1 TPABMIIBHOTO B3aeMOMIl 3
PETYIIOI0YMMU OpPraHaMH € JIOCUTh AaKTyaJlbHUM Ha
CBHOTOHIIIHIA JICHb, OCKIIBKHU HaBITb TIyxKe
3aKOHOCYXHSIHI OpraHi3allii CTUKAIOThCS B TaKii CUTYyaIlii
3 PSAIOM MPAKTUIHUX CKIIATHOIIIB;

- mojiTuka KoH(igeHifHocT iHGopmariii (Privacy
policy) peryiroe Hepo3roJIOMEeHHsT JaHUX MpO KITIEHTIB 1
ix omepamii. BoHa Mae Ha yBa3i He TiINBKH (OpPMyBaHHSI
3arajgbHOl  KyJAbTYpH TMOBO/DKEHHS 3  KIIEHTCHKUMH
JNaHUMU, aje 1 opraHizamiro 30epiraHHg 1 JOTpUMaHHS
MEBHUX CTAHIAPTIB P 00pOOIIi MEPCOHATBHHUX JTaHUX.

BuaiisioTh TaK0XK 1 1HIII MOJITHKH, TaKi SK IMOJIITHKA
HAJICG)KHOTO  BUBYCHHS  KJIIEHTIB, KOHTpAareHTiB i
MOCTAa4aJbHUKIB TOBApIB / MOCIIYT; NPUHLUIN IPHHOMY i
00poOKM cKapr; MOJiTHKA HABYAHHS NEPCOHATY Ta iHIII
BHYTpIIIHI JOKyMeHTH. [Ipu 1IboMy KOXKHa opraHizais, B
CUIIy 3aBllaHb, BCTAHOBJICHUX BHINUM KEPIBHHUIITBOM,
aKIioHEpaMH 1 KpeauTopaMH, MOXE peani30ByBaTH
JTOJJATKOBI TIPOIIECH B Iii Tay3i, CTBOPIOIOYH IIPH EOMY
CBOIO YHIKQJIbHY CTPYKTYPY KOMITIA€HC TOJITHKH [15].

o » [0 KOHIENTYyadbHOI OCHOBH CHUCTEMH
PEryJIATOPHOTO  KOMIDIA€HCY 11 MIPUBEECHA
Ha puc. 1.

cxXeMma

Perynsitopuuii komruiaeHne

Kommnaenc-

MonenroBanus .
IIepeB1pKa

IlepeBipka
BINIOBiTHOC

3abesnegeHnsn /
MOHITOPHHT

YAUT

. BBenenus B
Anams Jl.
§i810)

Puc. 1. KonnentyansHa 0CHOBAa CHCTEMH PETYITOPHOTO KOMILTAEHCY.

Jicepeno: pospobneno asmopamu.

[lepmiM  eTarmoM pPEryJSITOPHOTO KOMILUIAEHCY €
IpoIec MOAYIIIOBAaHHS, TOOTO (hOpMaNbHE MPEICTABICHHS
BHMOT BiJIIOBITHOCTI, BUTATHYTHX 13 PETYIATOPHUX aKTIB,
Yy CTpYKTypoBaHiii ¢opmi, sika poOWTh iX MaIIMHHUMHU.
3a3Buuail TakWi aHaI3 3aKOHOZABYMX AaKTIB BHMAarae
BTPYYaHHS PEryJISATOPHUX (HAIPHUKIAJA, FOPUIMYHHUX) Ta
IHIMUX  eKCHepTiB  (Hampukian, Oi3Hec-aHATITHKIB).
Hanexxne ropuaudHe po3yMiHHs TBEPIKEHb (HAMPUKIIA,
3000B's13aHb, BiMOBIAAIBHOCTI, 000B'I3KIB, TOBHOBAKEHb
TOIIO), IO MICTATHCA B PETYJISATHBHUX JOKYMEHTaX, Ta ix
MpaBUJIbHE  HOPMATHBHE  TIYMAuye€HHS  BHMAararoTh
HABUYOK, [0 CTOCYIOTBCS Cepu periaaMeHTy (FOpHINIHE
TIIyMa4eHHS).

KpiM  30BHIIHIX  eKcrepTiB,  0OOB’SI3KOBUM
BBa)KAEMO YYaCTh 0cO0OH, sika O Masyia TITMOOKI 3HAHHS PO
caMe MiANPUEMCTBO, Ha sIKE BIUIMBAE peryaoBaHHs. Lle

moTpibHO g Toro, o0 TMOB'A3aTH  HEOOXimHE
pEeryioBaHHS 3  eleMeHTaMH iCHylwouoi cTparerii
MiIPUEMCTBA.

3 ¢opManbHO 3MOJENLOBAHUMH BHUMOTaMH IO
PEryJIATOPHOTO KOMILIAEHCY MOXHAa 32 JOTIOMOTO0
PI3HMX TEXHOJIOTIH, SIKi 3ajexarh BiJ piBHI (opManizMy,
MPOBECTHU MEPEBIPKY BiMMOBIIHOCTI MOJIEII MiAIIPUEMCTBA
Ha0Opy IUX BUMOT.

KommnaeHc-iepeBipka  mepeabavae  NPUAHATTS
pIlICHHS, 49X BIAMOBifa€e Jifo4a MOIENb MiANPHUEMCTBA
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peryasaTopHuM BUMoram 4 Hi. [{eit kpok Moxke BKIIIOYaTh
HaJaHHS JO0Ka3iB BIQMOBIJHOCTI, a TaKOX JOKas3iB
MOpYIICHHS, y pa3i HeBiAMOBimHOCTI. BiH Moke Takok
BKIIOYATH  JIOKamizamito Ta / abo  TOSICHEHHS
HEBHSBJICHOTO PaHillle TOPYIICHHS.

KowMrmaeHe-tiepeBipka Moke OyTH YOTHPHOX THITIB:
mepeBipKa BIAMOBIIHOCTI, 3a0e3MeYeHHs], MOHITOPHUHT Ta
ayJIuT.

[NepeBipka BiINOBIAHOCTI CTAaTUYHO HEPEBIpsE, YU
3aBXIM ICHyIOYa MOJENb OpraHizauii Oyzae BidmoBimaTu
BUMOTaM PETYJIATOPHOTO KOMIUIAEHCY HE3aJCKHO BiJl
mepiogy, MmO po3risimaerbes. JlaHui eTam  MOXKHA
KIacu(ikyBaTH SK TIPOAKTHBHY TEXHIKY IEpeBipKH
BIIIOBITHOCTI.

3abe3neueHHs BiIMTOBIAHOCTI TUHAMIYHO TIEpEBipsIe,
9 Jif09a MOJENb MiANMPUEMCTBA OJHM3bKa 0 MOPYIICHHS
pETYIATOPHUX BHUMOT 1 9Yd  3MOXKE  BIJIOBIIHO
BilpearyBaTH,  BHKOPHUCTOBYIOUM  MEXaHI3MH,  SKi
3MOUGIKYIOTh TIOBEIIHKY OpraHizamii , o0 YHHUKHYTH
MOPYIICHHS (HANMPUKIAA, HE JJO03BOJIAATH JOCTYI JI0
MeBHOTO pecypey). Llel kKpok Moke BKJIIOUATH HaJAaHHA

MIATBEPIKCHHS  BIAMOBIMHOCTI. BiH MOXe  Takox
BKJIIOYATH JIOKamisamiro Ta / a00 IIOSCHEHHS HeE
BUSBIICHOTO MOPYIICHHS. [TpoakTrBHA TEeXHIiKa

KOMITIa€HC-TIEPEBIPKH.

MOHITOPHUHT BiATIOBITHOCTI - II¢ MTACUBHUI BapiaHT
3a0e3MeyeHHs JIOTPUMAaHHS BIIOBITHOCTI Ta
BHKOPHCTOBYE MEXaHI3MH MOCTIHHOTO CIIOCTEPEIKCHHS 3a
MTOTOYHOIO HETIOBHOIO iCTOPIEF0 MOJENI MiANpHUEMCTBA 3
METOIO BHSIBIJICHHS IMOPYIICHD, III0 BXKe MajH Miciie. BoHo
BIIPI3HAETBCS Bix 3a0C3MCUCHHS BIiAMOBIIHOCTI THM,
mo #oro 3aBmaHHA — ineHTU(dikamiiiHe, a He
npodisakTuiHe (nepeBipuTH 3HAYEeHHS
MOTNEPEKYBAILHOTO) 3aBIaHHS.

AyIUT BIAMOBIAHOCTI - 1I€ TIEPEBIpKa BiAMOBIIHOCTI,
CIIOCTEPE)KCHHS  BUKOHAHHS  €IMHOTO  3aBEPIICHOIO
Oi3Hec-TpoIIecy, i BUPIIICHHS, YH MaJll MiCIIe O YIICHHS
BigmoBimHOCTI 4M Hi. TakuM YHHOM, II€ MOXKE
po3rIsIimaTHCA ~ SIK  COpOINEHa  Bepcis  MepeBipKd
BiJINIOBITHOCTi, KOJH MOJETh SKy CIiJ IEPEeBIpUTH, €
€IMHOI0 ToCHiMoBHICTIO. KiacudikyeTbcs SK TacHBHA
TEeXHIKa KOMIUTA€HC-TICPEBIPKH.

AwHaii3 BIINOBIIHOCTI MOJsra€e y BUKOPHCTAHHI
3BITHOCTI PO BI/ATIOBIZIHICTH Ta BiZICTEKYBaHHS.

T"ooBHMM 3aBJaHHIM 3BITYBaHHS mpo
BIJIMIOBIJTHICT € CTBOPCHHS JOKYMEHTAIlli Ta aHAJIITHKU
(Bi3yasibHOT), TOB'I3aHUX 3 pe3y/ibTaTaMH IepeBipKU
BIIOBITHOCTI.

BincTexxyBaHHST ~MOpPYIMICHHS  BU3HAYAETBCA  SIK
MOSICHEHHSI, BIJIIOBIZHO, JIOKaNi3alish MopymieHb. MeTa
[OTO €Tally HaBECTH IPUYMHU (IIOJiT), MO MPHU3BEIH 10
BUHUKHCHHS  [OPYIICHHS,  BiAIOBITHO  BU3HAYUTH
eJeMEHTH Mojelli Oi3Hec-MoJeni, B SKHX Mallo MicIe
MTOPYIICHHS.

BBenenns B
BHKOPHCTaHHI
BIIOBITHOCTI.

BinOynoBa BiamoBigHOCTI Tepembadae BHU3HAYEHHS
Ta peamizalilo MeXaHi3MIiB JAWHAMIYHOI peakmii Ha
BUHUKHCHHS MOPYIICHHS Ta BIIHOBJICHHS BiIITOBIIHOCTI

NIiI0  KOMIUIAEHCY
BiIOyZOBM Ta BHpINICHHA

nojsirae 'y
npooyieMu

4yepe3 YIpaBIiHHSA, KOMIICHCAIl0 a00 BiNIIKOIYBaHHSI
KOMIUTA€HC-PU3UKY. BiH BUKOPHUCTOBYETHCS pa3oM 3
3a0€3MeueHHIM JOTPUMAHHSIM BUMOT 200 MOHITOPHUHTOM.

MexaHi3MH BiOYI0BH KOMILIAEHCY € KOPHCHUMH SIK
M7 9ac MPOEKTYBAaHHA, Tak 1 IMiJ Yac peamizallii Oi3Hec-

mporecy, mo0 AOMOMOITH OpTraHi3amii y BHpIlICHHI
MOPYIIEHh 3a JOIOMOIOI0 IONEPEIHBO BH3HAYCHHUX
cnenudikanii  BiXHOBIEHHA, 1HOAI  IOCTYMHHX 3

HAMKpaIIuX MPaKTHK.
3aBIaHHSIM BUPINICHHSA MPOOJIEMH BiJMOBIIHOCTI €
3MIACHEHHS KOPUTYBAIBHUX Jiif 3 YCYHEHHS NPUYHH

BUHUKHCHHS  TOPYUICHHA 3  METOK  BigOyJ0OBHU
BimnoBigHOCTI. Bim Oepe yuyacTh y pa3i HeBmauol
TIEPEBIPKH BiIMIOBITHOCTI a00 ayauTy.

OcTaHHS  CKJIAZIOBA  CHCTEMH  PETYISTOPHOTO
KOMIUTA€HCY - e BaJiaris BIAITOBIIHOCTI,
M ATBEPKCHHS JIOTPUMaHHS (hopmMarizoBaHUX
pEeryIsATOPHUX BUMOr. Mera Bamigamii noisarae B
OTpMMaHHI BIAMOBIAI HA THWTaHHI 4YH aJCKBAaTHO
3MOJICSIbOBaHA CUCTEMa PErYJISTOPHOTO KOMIUTAEHCY.

Omxke, cucteMa €()EKTUBHOTO  PEryJISTOPHOTO
KOMIUIA€HCY ~ TOBMHHA  OXOIUIIOBaTH  HE  JIMIIE
KOHTPOJILHUN NOTIK, KOHKPETHHH poOo4Mi mpouec 4u
MOTIK JaHMX, ajie H JOJAaTKOBI AacCIeKTH, Taki K
BUKOPUCTAHHS PECYpPCiB, OCOOJMBI  XapaKTCPUCTHKU

oprasizarii, I, PU3UKH, MOJITHKA Ta IMpaBHJIA TOIIO.
Mu BBaxka€EMoO, MO IUTICHUH (KOMITICKCHUH) MiAXim 10
PEryJIATOPHOTO KOMIUIAEHCY [MIJBUIIUTh [IAHCH Ha
MPUAHATTS OpPTaHi3aIli€ro TiF090i MOJeIi KOMIUIAEHCY.

BucnHoBku

B yMoBax, koiu TJIOOANbHI €KOHOMIYHI BHUKIHKH,
MOCHJICHUI peryisiTOpHUA THUCK Ta 3MiHa naHmadris
0i3Hecy NpU3BeNn A0 OLIBLI )KOPCTKUX HOPM Y OiIBLIOCTI
OCHOBHHX Tayly3ell HNpPOMHCIOBOCTI Ta KpaiH y BCbOMY
CBITi, PEryJATOPHHII KOMIUIAa€HC HabHpae O0COOJIMBOTO
3HA4YEHHs AUl MIANPUEMCTB 1 OpraHizauiii y Oyab-skiit
coepi. Lle nuTanHs 0cOOIMBO aKTyallbHE VIS JAEPIKABHUX
Ta KOMYHAJbHUX TIiJIPHUEMCTB, JUI1 SIKAX BIUIMB
JIEp>)KaBHOTO PETyJIIOBAHHS, PETYISATOPIB Ta HOPMATUBHUX

aKkTiB Ha0arato CWIBHIIMA HIX JII T[PHUBATHUX
MIAMPUEMCTB Ta aKI[IOHEPHUX TOBAPHUCTB.
Pusuku, ski  MOXYTh  OyTH  pe3yJbTaToM

HEJIOTPUMAHHS KIIFOUOBHX 3aKOHOJIaBUMX BHMOT, MOXYTb
OyTH JyXe NOPOrMMH Ta KPUTHYHHMH ISl OpraHisarfii.
Hacnigku HEBHKOHaHHsS BapirlorOThCS Bij  mTpadHUX
caHkIii Ta mTpadiB 70 MO30aBICHHS BOJI, BiIKINKAHHS
JineHsii, CyJOBHX IpPOIECIB Ta PEMyTaliifHOTO PH3HKY,
SKi MOXYTh IHAMBiTyaJbHO Ta / a00 B CYKYITHOCTI MaTH
(yHIaMeHTaIbHUI BILUTUB Ha CTIMKICTh OpraHizaiii.

[MinnpuemcTBam HeoOXiTHO BpPaxoBYBaTH
pPEeryIATOPHUI  KOMIUIa€HC SIK  YacTUHY  CTpareril
MiANPUEMCTBA, TaK SIK €JIEMEHT CHUCTEMH 3a0e3leucHHs
Horo exoHoMiuHOI Oe3reku. [IpaBunpHO 3MoOIEeNBOBaHA
CHUCTEMA  PEryJsiTOPHOIO  KOMILIA€HCY  J03BOJIUTh
opraizaiii IOCTIHHO BiACHiOKOBYBaTH Oyab-iKi 3MiHH
3aKOHOJIaBCTBA, MPOTHO3YBATH iX Ta €(EKTUBHO KepyBaTH
KOMILTA€HC-PU3UKAMHU.
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IOHATHUE PET'YJIATOPHOI'O KOMIVIAEHC: BHAYEHUE H MECTO B
CUCTEME SKOHOMMNYECKOMU BE3OITACHOCTMU NNPEAITPUATHUSA (HA
NPUMEPE IPEJNPUSATUN BOTOCHABXEHUSA U BOOTOOTBEJEHUS)

B ycnoBusix HecTaOMIIBHOM YKOHOMHYECKOI Cpeibl 1 HOPMaTHBHO-TIPABOBOTO TIOJISI TJIABHOW 3a/iauell MEHEPKMEHTa TPeaIpHITHI
CTAaHOBHUTCS TIPHUCIIOCOONICHHE K HM3MEHSIOIMMCS BHEIIHUM YCIOBHSIM W yMEHBINCHUS TPOSBICHUS HETATUBHBIX (PAKTOPOB B HX
JIeATeNbHOCTH. JIMHAMIYHOCTh OTEYECTBEHHOTO 3aKOHOATENBCTBA M 3HAYUTEIHHOE JABICHHE PEryIHPYIOIIUX U KOHTPOIHPYIOMINX
OPTaHOB CO3JAf0T HEOOXOAMMOCTh BHEAPEHUS CHCTEMBI PETYISTOPHOTO KOMIUIAGHC, YTO ITO3BOJIUT OOECIEYNTh COOTBETCTBHE
HOPMAaTUBHBIM TPeOOBAHUSIM, KOTOpPBIE CTaBATCS Iepe] NPEANpHUATHIMH BCeX THIOB U ¢opMm cobctBeHHocTH. Ilpeamerom
HCCIIEIOBaHMsl B JAaHHOI paboTe SIBISAIOTCS OCOOCHHOCTH AEATENbHOCTH TPEINpPUATHI BOLOCHAOKEHUS M BOJOOTBEICHUS B YacTH
COOJIIOJICHUsI COOTBETCTBHSI HOPMaM OTEYECTBEHHOTO 3aKOHOAATENbCTBA. [IpeAnpusTHs 5TOI OTpaciM MMEIOT OCOOBIH cTaTyc: ¢
OJIHOW CTOPOHBI KaK KOMMYHAJIbHBIX NPEANPUATHH, ESITEIbHOCTh KOTOPBIX PEryJUpyeTcsl OpraHaMKi MECTHOTO CaMOYIIPaBJICHUS U
rOCylapCTBOM, a C JpYroll Kak MNpPEANpUATHH, SBIAIOMIMXCA CYOBEKTaMH €CTECTBEHHBIX MOHOMNOJMH, JUIi HHUX XapaKTepHbI
OIpe/eNeHHble 0COOCHHOCTH IMPU O0eCTieuyeHUH MX (PUHAHCOBO-KOHOMHYECKOH Oe30MacHOCTH, OCOOGHHO B YacTH COOTBETCTBHUS
3aKOHOJATENBHBIM TpeOoBaHMAM. LleIbI0 CTaThH SBISETCS ONpeNeNieHHe 0COOSHHOCTEH peryiIsaTOPHOr0 KOMIDIaeHC M pa3paboTka
KOHIIETITYaJIbHBIX OCHOB CHCTEMBI PETYIATOPHOTO KOMIUIAGHC Ha IpuUMepe NPeaNpHATHH BOAOCHAOKEHHS M BOJOOTBOJA,
JIeITeTbHOCTh KOTOPBIX B 3HAUUTENIFHON CTENEHH PEeTyIHpyeTcs HOPMAaTHBHO-TIPAaBOBBIMH aKTaMH. 3ajadeil JTAHHOTO MCCIIEIOBAHHS
SIBIETCA pa3pabOTKa aBTOPCKOTO IIOJXOJAa K IIOHMMAHMIO KOHIENIMH PEryIsITOPHOTO KOMIUIAGHC M KOMIUIACHC-PHCKOB H
pa3paboTka pekoMeHauui 1mo (GOpMHUPOBAHHIO CHCTEMBI PEryJSTOPHOTO KOMIUIAGHC MPEAnpusTus. Vcmonmb3ys oOuiue JIOTHKO-
aQHAINTUYECKHE METOABI, 3Ta CTAaThsl HCCIEAYET IPUPOLY PEryJSITOPHOTO KOMIUIAGHC M 0COOCHHOCTEH peryisaTOpHbIX TpeOOBaHMUi K
JIeSITebHOCTH NPEANPUATHIH BOJOCHA0XKEHHS U BOJAOOTBEACHN. B pe3yabTaTe aBTOpaMu NMpUBEICHBI aBTOPCKOE MOHUMAHUE 3TOTO
TepMuHa. Takke pa3paboTaHa KOHLENTYyalbHash CXeMa pEeryJsATOPHOrO KOMIUIaeHC Ha npeanpusthd. CraenaHsl BBIBOABI O
HEOOXOJVMOCTH BBIAENEHHSI DPEryJsITOPHOTO KOMIUTAGHC KaK Ba)KHOTO JJIEMEHTA CTPATeTHMH NPENPHATHS W COCTaBISIONIeit
9KOHOMHYECKOH 6e30I1acCHOCTH.

KuiioueBsbie ¢10Ba: KOMIUIACHC, PEryISTOPHBINH KOMIUIACHC, KOMILIAGHC-PHCK; SKOHOMUYECKasi 0€30MacHOCTh, MICHTH(OUKAITHS
PHCKOB; TIPENIPHUATHS BOJLOCHAOKEHHUS 1 BOJOOTBEICHHS.
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THE CONCEPT OF REGULATORY COMPLIANCE: THE MEANING AND PLACE
IN THE ECONOMIC SECURITY SYSTEM OF THE ENTERPRISE (EXAMPLE OF
WATER SUPPLY AND SUPPLY)

In the conditions of unstable economic environment and legal framework, the main task of enterprise management is to adapt to
changing external conditions and reduce the manifestation of negative factors in their activities. The dynamic nature of domestic
legislation and the considerable pressure from regulators and regulators create the need to introduce a regulatory compliance system
that will ensure compliance with regulatory requirements for businesses of all types and forms of ownership. The subject of research
in this work is the peculiarities of the activity of water supply and sewerage companies in terms of compliance with the national
legislation. Enterprises of this industry have a special status: on the one hand, as communal enterprises, whose activity is regulated by
local governments and the state, and on the other, as enterprises that are subjects of natural monopolies, they are characterized by
certain features in ensuring their financial and economic security, especially in terms of compliance. The objective of the article is to
identify the features of regulatory compliance and to develop conceptual bases for the regulatory compliance system based on the
example of water supply and sewerage companies, whose activities are largely governed by regulations. The purpose of this research
is to develop an author's approach to understanding the concept of regulatory compliance and compliance risks and to develop
recommendations for the formation of a regulatory compliance system for an enterprise. Using common logical-analytical methods,
this article explores the nature of regulatory compliance and the specificities of regulatory requirements for the activities of water
supply and sewerage companies. As a result, the authors provide an author's understanding of the term. A conceptual scheme of
regulatory compliance at the enterprise has also been developed. Conclusions have been made regarding the need to highlight
regulatory compliance as an important element of an enterprise's strategy and a component of its economic security, able to increase
the efficiency of company’s performance.

Keywords: compliance; regulatory compliance; compliance risk; economic security; risk identification; water supply and
sewerage companies.
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REENGINEERING OF OPEN SOFTWARE SYSTEM OF 3D MODELING BRL-CAD

Computer Graphics is an up-to-date industry in the design and application of rapidly evolving computing systems. The subject of the
work is designing a graphical user interface. The purpose of the work is to perform reengineering (evolutionary improvement while
maintaining the positive qualities that are confirmed by the operation) of an open-source three-dimensional software system with
inheritance of full functionality and principles of operation. BRL-CAD is a specialized open source cross-platform system that is a
powerful 3D computer aided design system for bulk body modeling. The software system includes an interactive geometric editor,
parallel ray tracing, rendering and geometric analysis. Objectives: To summarize the results of experimental studies at the level of
representation of classes, components and use cases, which must be submitted using a unified modeling language — UML, with the
processing and interpretation of results at the level of CASE-tool; to analyze the source code translation of the redesigned BRL-CAD
graphical user interface. Methods. The process of designing or redesigning new software products is ineffective without using the
UML methodology, but with its adherence — the speed of development is increased several times over. In this paper, we use the UML
2.5 methodology using the Enterprise Architect 14.0 CASE toolkit. Results. The main focus is on three diagrams: classes, use cases
and components. Based on these diagrams, code generators and programmers continue to work, while other (auxiliary) diagrams are
intended to explain some of the complex specifications of the project, which does not, however, diminish their relevance within the
project. The present study summarizes the results of experimental studies; source code translation results are analyzed and
summarized, the main one being the reduction in the complexity of creating open source software using the BRL-CAD example.
Conclusions. BRL-CAD is acceptable for the experienced designer, but for the beginner or student, its application process will be
very complicated. A thorough analysis of the environment revealed the presence of two modules contained in the structure of the
system that help the potential user to quickly design and model. Also fundamental to the package is the ability to support the design
and analysis of visual models based on complex objects, consisting of a large set of graphic primitives. The powerful side of the
system is the extraordinary speed of visual means, ray tracer and rendering. Compared to analogs, it can be state that the visualization

process is one of the fastest among the existing ones.

Keywords: reengineering; software system; computer graphics; 3D modeling; diagram; CASE tool; class.

Introduction

Formulation of the problem

Nowadays, there are a large number of software
tools that perform a large number of specialized tasks.
Some of them are tied to only one industry, others are
used in large numbers, but the trend is by specializing in
software as a whole.

One of the important components of computer
aided design (CAD) is computer graphics, which is a
collection of tools and techniques used to input,
convert, and output from specialized graphic
information environments. Computer Graphics is an up-
to-date area of design and application of advanced
computer systems. The term "computer graphics" means
the computer processing of information and the
output of results in the form of various graphic
images. The data needed to display the results in a
graphical format is created on the basis of
graphical information. Particular interest in computer
graphics began to emerge in connection with
the intensive development and implementation of CAD
not only in engineering, instrumentation, radio
electronics, interior design, but also in other industries and
training.

A distinctive part of the tasks of computer graphics
is the processing of graphic databases (GDB), which are
essentially "ordinary" databases, but which are based on
mathematical algorithms for image recovery based on the
generated statistical coordination data. Not every SAP is
able to do this, but current trends simply require it. A large
number of software systems (SS) are developed with a
wide range of modeling characteristics, BRL-CAD is one
of such SS.

Graphic information is the most capacious and visual
representation of a large amount of information, however,
the practical application of machine graphics has long
been constrained by the lack of appropriate equipment and
mathematical support. The logic and formality of
computer models allows us to identify the main factors
that determine the properties of the object under study (or
a whole class of objects), in particular, to investigate the
response of a physical system, which is modeled on
changes in its parameters and initial conditions.

Building a computer model is based on an
abstraction of the specific nature of the phenomena or
object under study and consists of two stages: first,
creating a qualitative and then a quantitative model.
Computer simulation itself is the conduct of a series of
computational experiments on a PC, the purpose of which
is to analyze, interpret and compare the simulation results
with the actual behavior of the object of study and, if
necessary, further refinement of the model.

The solution of the problems is impossible without
deep penetration into the physical essence of the
phenomena studied, the development and improvement of
the relevant theoretical provisions, implementation of the
achieved results in production. Geometric methods have
long and successfully been used in many industries. An
important role here should play new methods of geometric
modeling and their implementation in computer graphics
systems, which will allow to solve the problems of special
disciplines.

Designing engineering, industrial, civil engineering
and radio electronics is entering a new phase of its
development, when, along with the increasing complexity

© S. Velykodniy, 2019
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of projects, shortening the design time and reducing the
number of designers should be ensured largely by the
automation of design and computerization of engineering
work.

One of the main advantages of 3D modeling is the
rapid formation of drawings. It is possible to use the
results of modeling in the further stages of product
development - this is another advantage of solid state
modeling [1]. Open-source software is software for which
(source) software is available that provides the best
conditions for learning about such software and for
making further changes (improvements) to it [2].

Quite often, this concept is considered to be free
software, which is not absolutely correct. The most
significant difference is that free software licenses
stipulate that all further modified versions of such
software must also be distributed as free software, while
most open source licenses grant complete freedom to the
authors of the modified versions. As a result, free software
is always open source software, but the opposite is not
always true.

Analysis of research and publications

When conducting research and publication analysis,
particular attention was paid, in a scientific sense, to the
methods used in dealing with complex graphical objects.
The basic scientific geometrical methods used in graphical
modeling of objects, processes, phenomena in engineering
and tendencies of their development are considered below
[3]. For the direction of scientific research solid modeling
of objects that are formed (and change in time) under the
influence of various external factors is selected.

Computer modeling is one of the effective methods
of studying any complex systems that can be visualized.
Computer models are easier and more convenient to
explore because of their ability to perform so-called
computational experiments [4], in cases where real
experiments are complicated by financial or physical
obstacles or may produce unpredictable results [5].

3D Object Description is a three-dimensional
representation of an object. As a rule, these measurements
are represented as X, Y, and Z coordinates. It is possible to
have data with identical X and Y coordinates with a
different Z coordinate. For example, 3D is used for digital
representation of ocean flows [6].

Solid-state modeling is the most sophisticated and
reliable method of creating a copy of a real object, a
natural way of expressing the essence of a product [7].

Rendering in computer graphics is the process of
obtaining a model image using a computer program [8].
Here, the model is a description of three-dimensional
objects (3D) in a strictly defined language or as a data
structure. Such a description may include geometric data,
position of the observer point, information about lighting.
An image is a digital bitmap. Typically, rendering refers
to the imposition of a texture on an already-finished solid-
works model in mechanical engineering [9] and on a
framework in engineering graphics.

Ray tracing in computer graphics is a way of
creating an image of three-dimensional objects or scenes

by tracking the progress of a light beam through a point of
screen and simulating the interaction of that beam with
imaginary objects to be displayed [10]. This method
allows to create extremely realistic images, usually of a
much higher quality than the typical Scanline algorithm or
Ray casting, but has a much higher computational
complexity. For this reason, ray tracing algorithms are
used where there are no significant restrictions on
rendering time.

Boundary representation is a description of the
boundaries of an object or the absolute analytical task of
the faces that describe the body [11]. This method allows
to create a high-quality image of a geometric solid to
establish mutual alignment, you need to specify the
borders or contours of objects, as well as sketches of
different types of objects, and specify the lines of
connection between these species. Methods for the
determination of complex contours and vectorization of
raster models were considered in [12].

There are methods of boundary (B-Rep) and
constructive (C-Rep) representation for the creation of
GDB [13]. In a B-Rep system, models are built from
solid-state primitives. These primitives are determined by
size, orientation, shape, and point of attachment. C-Rep
construction tools are Boolean operations; they are based
on algebraic set theory [14]. The most commonly used
operations are difference, intersection, and union. Each of
these methods for creating volumetric models has pros
and cons compared to others. For systems with a C-Rep
view, the advantage is the primary model formation. In
addition, this presentation provides a more convenient
description of the models in the GDB. The B-Rep method
is relevant in the formation of complex structures that are
very difficult to reproduce with the C-Rep method. The
advantage of B-Rep systems is to simply change the
boundary view into a frame model and reverse it. The
reason is that the description of the boundaries is similar
to the description of the frame model. For example, the
design of injection molding and molding is a traditional
area of solid, three-dimensional motion simulation. The
most obvious difference from two-dimensional drawing is
the accurate creation of a large-scale computer model.

Highlighting the unsolved parts of a common problem.
The goal of the work

BRL-CAD is a specialized open source cross-
platform system. It is a powerful 3D CAD for bulk body
modeling by CSG. This CAD includes an interactive
geometric editor, parallel ray tracing, rendering, and
geometric analysis. BRL-CAD has been in development
for close to 40 years and has been deployed in the US
military. The whole BRL project works from source code,
so it can be used on any platform: GNU/Linux, MacOS,
Solaris and Windows.

Here are some of the defining features of open
source software and design technologies for GDB that we
will rely on in the following sections of the overall study.
Raw code (usually just "raw", also "source code",
"program code", "program text", English: "source code") —
any set of instructions or ads written in programming
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language and in a form that can be read by a person. The
source code allows the programmer to communicate with
the computer using a limited set of instructions. A
program code is a collection of files that are required to be
converted from readable form to some type of computer
executable code. There are two possible ways to execute
raw code: translate to machine code using a compiler
(designed for a specific computer architecture) or run
directly from text using an interpreter.

One of the first CAD with such characteristics
appeared because in 1979, ballistic research laboratory
U.S. army (U.S. Army Ballistic Research Laboratory
(BRL), now — United States Army Research Laboratory,
expressed an urgent need for tools and means that could
help in computer simulation and engineering analysis of
combat weapon systems (tanks, missiles, planes, etc.) and
their working conditions. When none of the CADs that
existed at that time, was not ready to achieve this goal, the
developers of BRL started to collect a Suite of utilities
capable of interactively review and edit trees for
geometric models. Programmers have begun to develop
their own Suite of applications designed to display, edit,
and combine geometric models. In this way was
established BRL-CAD application package for solid
modeling (constructive solid geometry — CSG).

The first public release was made in 1984. In
December 2004, BRL-CAD became an open source
project. It is very important that BRL-CAD is licensed
under the * BSD and GNU LGPL licenses. Since then,
this CAD has been evolving and new opportunities are
emerging.

Today, thanks to about a million lines of C code,
BRL-CAD has become a powerful graphical simulation
package that came the use of more than 2 thousand
organizations  around  the  world. BRL-CAD
simultaneously supports two methods of user interaction:
command-line and graphical user interface (GUI). The
system also supports a variety of geometric tools with
graphical information: a large set of traditional CSG
primitive solids (APSDI, cones, tori), as well as a clear
solid (from private collections) of the uniform b-spline
surfaces nonuniform rational b-splines (NURBS), n-
diverse geometry, the faceted mesh, and the like. All
geometric objects may be combined using Boolean set-
theoretic operations, including the CSG-unions and
intersections.

The most important feature of a system is its ability
to design and analyze realistic models based on complex
objects consisting of a large set of primitive shapes.
Boolean operations are used to construct complex objects:
join, subtract, and intersect. Another powerful side of
BRL-CAD is the speed of rendering tools and the ray
tracer, which is one of the fastest among the existing ones.
Finally, BRL-CAD users can design models with high
precision, from subatomic to galactic scales on the
principle of "seeing all the details all the time".

However, one of the big drawbacks of BRL-CAD,
which is a huge problem for the user, is the lack of a clear
graphical user interface for the product, which has been

anticipated and improved for several years in the
perspective of the developer corporation of this software.
In addition, the very linguistic support for the submission
of GDB ("C") in the BRL-CAD CAD system requires the
transition (re-engineering) into high-level languages
("C++" or "C#") [15].

From here it is possible to formulate the purpose of
the work — to perform reengineering (evolutionary
improvement while maintaining the positive qualities,
which is confirmed by the operation) of the open-source
three-dimensional  design with inheritance of full
functionality and principles of operation.

Achieving the goal is possible when performing a set
of established research objectives: to summarize the
results of experimental studies at the level of
representation of classes, components and use cases (UC),
which must be submitted using a unified modeling
language — UML, with the processing and interpretation of
results at the CASE level; analyze the source code
translation of the redesigned BRL-CAD.

Materials and methods

Today, the process of designing or redesigning new
software products is not efficient without the use of the
UML methodology, but with its observance — the speed of
development is increasing several times [16]. To achieve
this goal, use the UML 2.5 methodology [17] using the
Enterprise Architect 14.0 CASE toolkit.

Use case diagram. In order to disassemble and create
a chart, you need to decide on the actors and precedents of
the chart, so let's start by looking at the main “exe" files of
the software. There are only two of them: "Archer" and
"MGED". These will be our actors. We will deal with
adjusting their specifications later, and it is now important
to determine the precedents that fit each one. To do this,
we run each executable file and look at their capabilities.
"MGED" is the main software module responsible for
designing, modifying and tracing beams. It looks like that
at a fig.1.

In addition to the console and GUI (graphical user
interface) there are additional features in the top menu, we
list the main:

- File — basic commands, including ray tracing;

- Edit — is responsible for changing simple and
complex shapes using different methods;

- Create — create simple figures and complex
hierarchies of simple figures;

- View — change the angle and viewpoint;

- Settings — general settings for work;

- Modes — modules (one of the unofficial mandatory
features of free software), which are paid and free;

- Tools — tools for working with figures and
graphics;

- Help — help files and manuals.

These are all functions that will be the first level of
precedents in the diagram, so we will create them
immediately (fig. 2).
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Fig. 1. Interface "MGED"

uc MGED /
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Figures And
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Supporting Files
And Instructions

Graphic Mapping

Tools

/MGED\

Connection Modules

Change Angles And
View points

Graphic Display
Settings

Ray Tracing

Fig. 2. The first level of precedents for "MGED"

At this stage of the work it is important to determine
the type of actor and precedents and their relationship with
each other [18]. All objects are user-interacting modules,
and they have special stereotypes called "business use
case" for precedent and "business actor" for diagram. In
this particular case, we will show the business stereotype
only for the actor, so it will be logical and clear from the
links that all the following precedents are connected with
it. We have decided on the stereotypes, so we go for
connections.

The first level precedents are the user capabilities of
this software product. There is a special type of use in the
connections of this diagram, the essence of which is that it
shows the use of the capabilities of any actor or precedent
[19]. It describes this level in the most detail, so it shows

that precedents of the "simple figure" type are one of the
advanced features of the "MGED" actor. The only
difference between the precedents will be "External
modules" — they are not required to work, so we will use
another type of communication called "subscribe"”, which
means "description”. In essence, it helps to describe any
module and in our case this module is the actor "MGED".
After the arrangement of relations and stereotypes we get
the result as in fig. 2.

The second layer of the UC-diagram will be the
creation of a package diagram (fig. 3) containing these UC
and realizing the capabilities of the first layer [20]. To do
this, open the specification of each of the functions in the
command graph and detail the commands as precedents.
The type of connections used in the diagram:
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"nesting"

empowerment of actors;

shows the content and additional

"compose" — composite connection;
"realize” — implementation of functions.

However, if you implement all the precedents in the
diagram, you will get an overload of elements, which is
incorrect, so we consider each precedent of the first level

as a package.

7
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@ + About The MGED
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7
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D + Bottom View L
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Front Vi " N
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\ PR
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\ / A
\ 7
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\ 7
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\ 7/
\\ , /7 Creating Simple Figures And Hierarchies

@ + Auxiliary Figures

@ + Creating Hierarchies
@ + Creating Simple Figures
> + Cylinders And Cones

@ + Searching System
@ + User Manual

@ + Ellipsoids
@ + Primitives

Fig. 3. Package diagram for MGED

The last step, small but not least, is to set the
specifications for the actors — all the actors are software
modules that are involved with the user, that is, they
represent the interface. For this type of modules there is a
special specification called "business"”, we will use it. This

concludes the construction of the UC-diagram.

Generic steps for developing a new product
architecture. To develop the architecture of a new

product, we use
components, and UC.

Step 1. First of all, it is necessary to determine the
functionality of the future SS, how much it will differ
from the original product, what changes will be made.
Therefore, according to the principle of diagramming
already used [21], we construct new UC that are
functionally integrated into packages (fig. 4).

three
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Working Angles Changing
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D
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«package»
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» + Graph

D + Size

» + Reflection

» + Sources Of Rays

ic Range

Editing:

@ + Complex Figures
@ + Hierarchies

@ + Matrices

@ + Primitives

7]

Creating Figures And Hierarchies

& + Auxiliary Figures
{» + Graphic Primitives
i + Hierarchies

» + Simple Figures

Fig. 4. Package diagram containing the UC of a new product
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In the process of developing this diagram, it was
decided that the functionality of the central module
("New_Product™) should be left approximately the same
as it was, and all additional complex functions should be
included with the help of external modules. This allows
you to not overload the SS with unnecessary commands,
which will have a good effect on its performance level.

The packages responsible for performing the
functions have the appropriate names: "Changing the
Working Angles”, "Edit", "Creating Shapes and
Hierarchies", "Ray Tracing". They refer to the central
module "New_Product" as composite dependencies. Each
of these packages has UC directly related to the function
of the specific package. The packages that are responsible
for connecting the additional tools also have the
appropriate tools named: "Tools", "Connection modules"
and the relation to the central module "New_Product” in
the form of aggregations. Also, the toolkit package
includes UC, with the help of which graphical, logical,
informational and other transformations and changes are
performed (fig. 4).

Consider the chart using a relation of "Nesting" type,
it means a hierarchical arrangement within one package
function calls another. That is, if to take for a basis
diagram in fig. 4, then, for example, the function "Edit" is
called only after creating the shape or hierarchy (package
"Creating shapes and hierarchies™) or also "Edit" is also
available as a component of changes after activation of the

package "Changing the working angles". Also call
functions of the package "Ray Tracing" is available after
activation of the package "Changing the working angles"”,
which, in turn, is visualized result (result) package
"Toolkit" that is a set of software modules (package "plug-
ins") which is the corresponding ratio "Nesting".

Analyzing the package diagram further, it should be
added that the Toolkit uses the "Nesting" relations to
include the "Ray Tracing" and "Create Shapes and
Hierarchies" packages, which means that the functions of
these two packages are only possible using the appropriate
toolkit.

Step 2. After defining the functionality of the
software, the next step is to draw up a working class
diagram. The class diagram is made according to the
specification of the new language and the successful
solutions of the primary software product. As a result, the
sketch diagram of the new software product looks like the
one in fig. 5. Unfortunately, the number of classes and,
accordingly, the size of the diagram is so large that the
author is not able to present it in full view within the A4
sheet. If to decompose the diagram, the complete
representation of the class model is lost, so we give only
its sketchy representation (fig. 5). The main purpose of the
sketch of the diagram: not to show the filling of classes,
but to illustrate a model of hierarchical relations of
boundary combinations of classes of a new software
product.

Fig. 5. A complete diagram of the hierarchy of classes of a new software product

The architectural changes made to this diagram
sketch began with a full visual breakdown of the modules.
Each unique module is assembled into its own separate
rectangle — boundary, which will undergo the entire
process of calculation. Another feature: there is a central

class "Main", which is responsible for the interaction
between the modules. Each module has its own boundary
class, which interacts with all other parts of the SS and
closed computing systems and databases. This method
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was chosen to minimize the number of connection errors
and to help programmers improve the product.

Step 3. The class diagram is modeled; we go to the
code generation process. It will be unnecessary to dwell
on the details of the technical implementation of the
generation process, so we will illustrate only the final
result (fig. 6). After code generation, for example, take the

¥NopRaoUnTE v

-

JoBaenTe B GuBAnoTeky *

class "main" (fig. 7). To understand how well the code is
generated, let's look at the number of links to plugins.
Comparing them with the class diagram, we come to the
conclusion that everything is right. This development of
the architecture of the new software product can be
considered complete.

OBwniA goctyn ~ 3anwncarte Ha
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& Zarpyskin & color scale & material & solid
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Fig. 6. Location of the code
12 [Hpublic class main {
14 public rtgeom m rtgeom;
15 public database m database;
16 public raytrace m raytrace ;
17 publie Procceces m Procceces;
18 public raytrace m raytrace ;
19 public shell m shell;
20 public v_math m v_math;
21 public base proc m base proc; 5
22 public member m member;
24 [ public main(){
25
26 | }
27
28 [ ~main () {
29
30 }
32 (=) public wvirtwmal wvoid Dispose(){
34 }
34 “}//end main i
C# sourcefile length: 674 lines: 36 Ln:21 Col:34 Sel:0|0 Dos\Windows ANST INS

L

Fig. 7. Program code of the class "main”

Research results and discussion

Results. This article summarizes the research on the
reengineering of open-ended CAD using the BRL-CAD
example. The study was performed and its results were
simulated using the UML 2.5 methodology using the
Enterprise Architect 14.0 CASE tool. The UML
methodology is quite voluminous and several diagrams
that are used to design a new software product have been
considered in the project.

The main focus is on three diagrams: classes, UC
and components. This is due to the fact that directly on the
basis of these diagrams, code generation and further work

of programmers takes place, while other (auxiliary)
diagrams are intended to explain some complex
specifications of the project, which does not however
diminish their significance within the project.

Summarizing the results achieved, it can be stated
that at this study:

a) the results of experimental studies at the level of
representation of classes, components and UC are
presented, which are presented using the unified modeling
language — UML, with the processing and interpretation of
results at the level of CASE tools;

b) the results of source code translation were
analyzed and summarized, the main of which was to
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reduce the complexity of creating an open-source software
using the CAD of BRL-CAD type.

Discussion. In the most progressive countries of the
world, new products have not been developed from
scratch for a long time, and tools are being used to help
create the structure you need much faster and more
efficiently. The UML methodology and related software
are for this purpose — to increase development efficiency
and to structure data. This methodology has been actively
used recently (close to 10 — 15 years), but very quickly
integrated into the overall structure of the development.
The convenience of the existing SS reengineering
methodology is that it is not rigidly tied to any of the
development methods and is flexible to use.

The development of a UML methodology for reverse
engineering is characteristic of the West and parts of
Europe. At the beginning of the research (that is, in 2009),
our country's specialists have just started working on the
active exploitation of this methodology as it is presented
now.

The open and free BRL-CAD was a great
experimental model for the job. The advantage of such
systems is that they are licensed under a free license and
there are no legal problems with copying, modification
and other software-related actions. It should also be noted
that since the code is open source, the developers tried to
make it even understandable - this is facilitated by a large
number of comments in the code.

Conclusions and prospects for further development

Conclusions. BRL-CAD is acceptable for the
experienced designer, but for the beginner or student, its
application process will be very complicated. The WAN
does not have any materials in Ukrainian or Russian that
at least superficially describe the operation of the system
in the "user manual” mode. The English language
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materials are superficial and contain only a few dozen
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CAD, which help the potential user of the system to
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to the package is the ability to support the design and
analysis of visual models based on complex objects
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In general, when writing this article, the goal was
achieved, which was to perform reengineering
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qualities that are confirmed by the operation) of open-
source 3D design with inheritance of full functionality and
principles of operation.

After research, we can conclude: the powerful side
of the system is the extreme speed of visualization tools,
ray tracer and rendering. Compared to its counterparts,
one can claim another advantage of BRL-CAD, namely:
the visualization process is one of the fastest among the
existing.

Perspectives. The last advantage is the broad
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PETH)KWHIPUHT BIIKPATOI MPOTPAMHOI CUCTEMH TPUBUMIPHOT' O
MOJEJIOBAHHSA BRL-CAD

Komm’toTepHa rpagika — akTyaJbHa Tajly3b NPOEKTYBAaHHS Ta 3aCTOCYBaHHS 3aCO0iB OOYMCIIOBAJBHUX CHUCTEM, IO IHTEHCHBHO
po3BHBaIOThCA Yy ocTaHHiH dac. [lpeaMeT poOoTH — MpoekTyBaHHs rpadigHoro iHTepdeiicy kopuctyBaua. Mera poOOTH — BUKOHATH
PEIHKUHIPHHT (€BOJIOIIHE YIOCKOHATICHHS 31 30€peKEHHSM MO3UTHBHUX SIKOCTEH, MIO MiATBEpPKEHI EKCILTyaTaIli€r0) BiIKPHTOL
MIPOTPAMHOI CHCTEMH TPUBUMIPHOTO TPOEKTYBAHHS i3 HACIIIyBaHHSIM MOBHOTO (yHKIiOHATY Ta mpuHIUMiB pobotn. BRL-CAD — e
crenianizoBaHa Kpoc-TUIaTOpMoBa CHCTEMa 3 BIAKPHUTUM KOIOM, IO SBISE cO00I0 MOTYkHY 3D cucreMy aBTOMAaTH30BaHOTO
MIPOEKTYBAaHHs JUI1 MOJIENIOBaHHA 00 eMHuX Tiji. [IporpamHa cuctema BKIIouae B ceOe iIHTEPaKTUBHUI T€OMETPUYHHI pemakTop,
napajsienbHe TpacyBaHHsS IMPOMEHIB, PEHJEPHUHT Ta T€OMETPUYHMI aHali3. 3aBAaHHsI: y3araJbHUTH PE3y/IbTaTH eKCIIEPHMEHTATBHUX
JIOCIIi/KEHb Ha DIiBHI NpeCTaBiIeHHs KJaciB, KOMIIOHEHTIB Ta BapiaHTIB BUKOPUCTAaHHS, sKi HEOOXIZHO IMOJATH 3a JIOMOMOTOIO
yHidikoBaHoi MoBH MozemoBaHHs — UML, i3 06poOkoro Ta iHTepnperanicto pe3ynbraTiB Ha piBHi CASE-3aco0y; BHKOHaTH aHaui3
nepeKyIaay BUXITHOTO KOy MepenpoekToBaHoro rpadiunoro intepdeiicy kopucryaua BRL-CAD. Metoan. [Ipouec npoextyBaHHs
YM TIEPENPOCKTYBaHHS HOBUX IPOTPAMHUX MPOAYKTIB € HeeQeKTHBHHUM Oe3 BukopuctanHsi UML-meromonorii, ame mpm ii
JIOTPUMaHHI — IIBUJKICTh PO3POOKHU MiABHIYETHCSA Y pasu. Y poOOTi, BUKOPUCTOBYeThCs MeTtonomoris UML 2.5 i3 BukopucTaHHAM
CASE-incrpymentapito Enterprise Architect 14.0. PesyabTaTn. OCHOBHHI aKIEHT ITOCTABICHO HA TPH JiarpaMu: KIJIaciB, BapiaHTiB
BHKOPHUCTAHHA Ta KOMIOHEHTIB. Ha mizfcTaBi 1ux miarpam, BiIOYBaeThCs TeHepallisl KoMy Ta IMojaiblia podoTa MporpaMicTiB, y TOU
4ac sK iHII (IOMOMIDKHI) JiarpaMyl IPH3HAUCHO JUTS MOSCHEHHS NeIKUX CKIaIHUX crerudikamiil MpoeKTy, 0 BTIM HE 3MEHIIye iX
3HAUYIIICTh Y paMKax MPOeKTy. Y MOJAaHOMY JOCIIDKEHHI BUKOHAHO y3aralbHEHHs Pe3yNbTATiB eKCIIEPUMEHTAIBHUX JOCITiIKCHb;
IPOAHANI30BaHO Ta y3arallbHEHO pe3yJbTaTH IMEepeKialy BUXIJHOTO KOAY, TOJOBHUM 3 SKHX CTal0 CKOPOYEHHS MPaleMiCTKOCTI
CTBOPEHHSI BiIKPUTOTrO mporpaMHoro npoxaykty Ha npuxiani BRL-CAD. BucuoBku. BRL-CAD € npuiiHATHOIO Y 3aCTOCYBaHHI JUist
JIOCBITYEHOTO TMPOCKTYBAIBHHUKA, MIPOTE JUIsL TOYATKIBIIS ab0 CTy/AEHTa MPOLec 1l 3aCTOCYBaHHS BUSBHTHCS Ny)Xe YCKiIaaHeHuM. [pu
JIeTaJbHOMY aHalli3i cepeoBHUINa OyJI0 BUSBICHO HASBHICTH ABOX MOIYIIB, IO MICTATHCS Yy CTPYKTYpi CHCTEMH, SIKi JONOMAraroTh
MOTEHILIHHOMY KOPUCTYBa4eBi HIBHJKO KOHCTPYIOBATH Ta MOJeMIOBaTH. Tako (yHIaMEHTAIbHOK BIIACTHBICTIO MAKETy MOXHA
HA3BaTH 3JIaTHICTH MiATPUMYBATH KOHCTPYIOBAHHS Ta aHAJ3 Bi3yaJlbHUX MOJENel Ha OCHOBI CKIIaIHUX O0'€KTIB, IO CKIATAIOTHCS 13
BenMKOro Habopy rpadiunux npumiteBiB. [loTyxHuit Oik cucTeMH — Il HaJg3BMYailHa MIBUAKICTH 3aco0iB Bi3yaumizarii,
TpacyBaJbHUKA MMPOMEHIB Ta peHaepHHry. [Ticis mopiBHSHHS 3 aHAJOraMu, MOJKHA CTBEP/KYBATH, IO MPOLEC Bi3yasi3alil € oHUM
i3 HAHIIBUIIMX Cepell ICHYIOUYHX.

Ki1io4oBi cjioBa: peiHXHHIPHHT; MporpamMHa CHCTeMa; KOMIT IoTepHa rpadika; TpuBuMipHe MozentoBanHs; aiarpama; CASE-
3aci0; Kiac.
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PEMHXXUHUPUHI OTKPBITON MPOT'PAMMHOM CUCTEMbBI TPEXMEPHOI'O
MOJEJIUPOBAHUSA BRL-CAD

KommbrotepHas rpaduka — akTyanbHasi OTPacib NPOSKTUPOBAHMS M IPUMEHEHUS CPEICTB BBIUMCIHMTEIBHBIX CHCTEM, HHTEHCHBHO
pa3BuBaromuxcs B nocienuee spems. [IpeameT paboTs! — poekTHpoBaHKe rpaduieckoro naTepdetica nmoap3onarens. Lleab padoTer
— BBIIOJIHATh PEHH)KUHUPHUHT (IBOIOIMOHHOE YCOBEPIICHCTBOBAHHE C COXPAaHEHHEM ITOJIOXKUTENBHBIX KaueCTB, ITOITBEPKICHHBIMA
9KCIUTyaTalleii) OTKPBITOI NMPOrpaMMHOM CHCTEMBI TPEXMEPHOTO IIPOCKTUPOBAHHS C HACIEAOBaHHUEM IOJHOrO (YHKIHOHANA U
npuHLuUnoB paborsl. BRL-CAD — 310 crienuanu3upoBaHHas KpoccIiiaTOpMeHHasi CHCTeMa C OTKPBITBIM KOJIOM, TIPECTaBIISIOIIAs
co0o10 MomHyto 3D crucreMy aBTOMaTH3MPOBAaHHOTO MPOCKTHPOBAHUS UL MOJEINPOBaHusA 00beMHbIX Tell. [IporpamMMHas cucrema
BKJIIOYAeT B Ce0S MHTEPAKTHBHBIH T€OMETPUYECKHUI PEAAKTOp, MapauIe]bHyI0 TPACCUPOBKH JIy4eH, PEHICPHHT M T€OMETPUYSCKHI
aHanmm3. 3aga4ym: 000OIUTE pe3yNbTaThl HKCIIEPUMEHTAIBHBIX HCCIEAOBAHUH Ha YPOBHE NPEACTABICHHS KJIACCOB, KOMIIOHEHTOB U
BapHaHTOB MCHOJB30BAaHMs, KOTOPEIE HEOOXOIMMO TIPEICTaBUTh C MMOMOIIBI0 YHU(DUIIMPOBAHHOTO s3bIKa MoaeinpoBanus — UML, ¢
obOpaboTkolf W wWHTepHperanueil pe3ynpTaToB Ha ypoBHe CASE-cpencTBa; BEITONHUTH aHANW3 IIEPEBOAA HCXOJHOTO KOAa
MIeperpoeKTUPOBAaHHOTO Trpaduieckoro wuHTepdeiica noms3oBatenss BRL-CAD. Mertoanl. [Ipomecc mNpOeKTHpOBaHUS —WIH
HEePenpOCKTHPOBAHHUS HOBBIX IIPOrPAMMHBIX NPOAYKTOB sABIsieTcss HedhekTHBHEIM Oe3 ncnosb3oBanus UML-MeTon010ruH, 0QHAKO
IpU ee COOMIOACHHH — CKOpPOCTh pPa3pabOTKM TOBBILAeTCs B pa3bl. B pabore ucmomesyercst Meromosorms UML 2.5 ¢
ucnosnb3oBanreM CASE-uncrpymenrapus Enterprise Architect 14.0. Pe3yabTaTbl. OCHOBHO# aKIEHT MMOCTABJICH HAa TP IHArPaMMBI:
KJIaCCOB, BAPUAHTOB HMCIIOJIb30BAaHUS ¥ KOMIOHEHTOB. Ha OCHOBaHMM 3THX AMAarpamM, NPOMCXOAUT TeHEpalys KoJa U JajabHenas
paboTa HmpOrpaMMHCTOB, B TO BpeMsl Kak Jpyrue (BCHOMOTAaTeNbHBIE) IUarpaMMbl MpeAHa3HAuYeHbI Ul OOBSICHEHUS HEKOTOPBIX
CJIOXKHBIX CTienM(UKAMN IPOEKTa, OJHAKO 3TO HE YMEHbBIIAST X 3HAUYMMOCTh B paMKax IMpoekTa. B mpemyaraeMoM HMcciie10BaHUN
BBINIOJTHEHO 0000IIeHNE Pe3yIbTaTOB SKCIIEPUMEHTAIBHBIX NCCIIEI0BaHUN; IPOAHAIN3UPOBAaHbI U 0000IIEHB! Pe3y IbTaThl IIepeBoia
HCXOMHOTO KOJa, TJIABHBIM M3 KOTOPBIX CTAI0 COKpAllleHWe TPYAOEMKOCTH CO3/aHUS OTKPHITOrO IMPOTrPaMMHOIO IPOAYKTa Ha
npumepe BRL-CAD. BoiBoasl. BRL-CAD siisieTcsi nmpreMiIeMoil B MPUMEHEHHH [UTS OMBITHOTO MPOEKTUPOBIIHMKA, OIHAKO IS
HA4YMHAIOLIET0 WM CTYICHTA Hpoliece e€ MPUMEHEHHs OKKETCS OYCHb CIOXKHBIM. IIpH JeTalbHOM aHaIu3e cpejibl ObLIO BBISBICHO
HaJIUYHE JBYX MOJIYJEH, COMIEpKAalllUXCsA B CTPYKTYpE CHCTEMbI, KOTOPBHIC MOMOTAIOT MOTEHIMAIBLHOMY IOJIB30BATENI0 OBICTPO
KOHCTPYHPOBaTh W MopenupoBaTh. Takke (yHIaMEHTAIbHBIM CBOWCTBOM IaKeTa MOXKHO Ha3BaTh CIIOCOOHOCTH IMOAJEPKUBATH
KOHCTPYHPOBAHHMS U aHAJIU3 BU3YaJbHBIX MOJENCH Ha OCHOBE CIOXHBIX OOBEKTOB, COCTOSIINX U3 GONbIIOro Habopa rpadu4eckux
NIPUMUTHBOB. MOIIHAs CTOpPOHA CHCTEMBI — 3TO 4Ype3BbIYaliHas CKOPOCTh CPEACTB BU3YalHM3allMM, TPACCHPOBINUKA JIydell u
pennepunra. ITocne cpaBHEHHs ¢ aHAIOTaMH, MOXHO YTBEPXKIaTh, YTO IPOIECC BU3yAIN3ALUH SBISIETCS OJHAM M3 CaMbIX OBICTPBIX
CpelH CyIIECTBYOIIHUX.

KnioueBble ciI0Ba: pEHH)XKMHUPUHT; IPOrpaMMHas CHCTeMa; KOMIbIOTepHas rpaduka; TpeXMEepHOEe MOJCIHPOBAHUE;
nuarpamma; CASE-cpencTBo; kiiacc.
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SIMULATION OF COMPUTER NETWORK LOAD PARAMETERS OVER A GIVEN
PERIOD OF TIME

The article deals with the processes of data transmission on computer networks in terms of functional and non-functional indicators of
network performance. The purpose of the work is to formalize the characteristics of the computer network that are taken into account
in the simulation method and to demonstrate the operation of the method using a test case. The following tasks are solved in the
article: substantiation of necessity of application of modeling methods during modernization of computer networks; determining the
characteristics of a computer network that affect data transmission processes; formalization of indicators that will be directly applied
in the modeling process; description of the test case for the model; iterative simulation of network operation. The following research
methods are used: basics of system analysis, models of network functioning, simulation modeling method. The following results
were obtained: a computer network considered for functional and non-functional performance characteristics, highlighted
characteristics that affect the quality of service delivery, and those that affect the cost of the network topology built. Formulas for
calculating the amount of information resource of a network are presented. Formulas for calculating the amount of information
resource of a network are presented. The list of basic network characteristics that should be taken into account when modeling
network load is justified. Test bench for model work is described. An illustrative example of using a test-based simulation method is
calculated. Conclusions: It is concluded that taking into account a large number of network performance indicators will overload the
modeling process and it is decided to choose universal indicators of a computer network, which would not depend on the topology of
its construction or the type of protocol used. The ability to create a simulation model of a computer network for use in predicting
network behaviour when changing the number of requests has been confirmed. Further development of the method will allow us to

predict the times of network congestion requests to improve the efficiency of the computer network being upgraded.
Keywords: computer network; simulation; system dynamics; osi model; traffic.

Introduction

The popularity of Internet telephony has led to the
transition to the introduction of services such as video
conferencing. This has opened up new horizons for the
development of network technologies in the form of
"streaming"  (streaming) services that allow the
transmission of video without loss of quality in online
mode to the computers of millions of viewers
simultaneously [1]. This creates a huge need to upgrade
existing networks both at the software and physical levels.
Any network upgrade is a complex and costly process, so
solving the problem of reducing the cost of network
upgrades is vital for any business looking to optimize their
costs [2].

Analysis of recent research and publications

[10, 11]. Modeling agents are used to portray
decentralized, intelligent systems to obtain information
about the interaction of its components [12].

Highlighting unresolved parts of a common problem.
The goal of the work

According to  various sources such as
internetworldstats.com [3], Cisco [4], Nokia and others,
the growth of computer network traffic show a tenfold
growth trend over the last decade, with the upward trend
increasing year by year. This trend creates the conditions
for the development of such areas of research as the
analytics of computer networks and network traffic [5, 6].

Network simulations are based on simulation
models, which are divided into four main types: discrete
event models, system dynamics models, dynamic systems
modeling, and modeling agents. [7].

System dynamics is a powerful tool for the study of
dynamic processes, which allows simulating complex
feedback systems [8]. Discrete-event modeling is used if
the state of the system changes instantly at appropriate
intervals [9]. Dynamic systems’ modeling allows us to
describe processes in the form of algebraic equations,
algorithms, block diagrams and differential equations

However, modeling the behaviour of computer
networks (CNs) over a period of time is an urgent and
unresolved problem. Within the specified subject area, it
is possible to analyze the network from different
perspectives on its functional properties. One such feature
is network load over a period of time. According to the
results of a previous study, network traffic is a predictable
value over time, so it can be used as a fixed value [13].
This opens up the possibility to apply not only agent
modeling to computer networks but also methods of
constructing simulation models.

The purpose of the article is to formalize the
characteristics of a computer network, which are taken
into account in the simulation method, and to demonstrate
the operation of the method using a test example. An
illustrative example of how this method works will
partially simulate the behaviour of a computer network,
which in turn will help solve complex business issues
related to the allocation of resources for network
upgrades [2].

The following tasks are solved:

- substantiation of necessity of application of
modeling methods during modernization of computer
networks;

- determining the characteristics of a computer
network that affect data transmission processes;

- formalization of indicators that will be directly
applied in the modeling process;

- a description of a test case for the model;

© Yu. Davydovskyi, O. Reva, O. Artiukh, V. Kosenko, 2019
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- iterative simulation of network operation.

Materials and methods

When analyzing the effectiveness of CN, it is
necessary to consider comprehensively all the factors that
affect the quality of its functioning [14]. Let us denote the
total set of partial indicators Q. It consists of subsets of

different sets of metrics Q, (both technical and cost):

e=Ue,., @

JEi

where Q, — a group of indicators of the evaluation of the

functioning of the CN technical equipment; Q, — a set of
indicators for evaluating the functioning of the CN system
software; Qs —a group of indicators for estimating the cost

of sharing information between nodes; Q, — a group of
cost estimators for upgrading and extending CN nodes; Qs

— a group of indicators of costs for the adaptation of CN
software.

Comprehensive  consideration of all possible
indicators is difficult, so to evaluate the main indicators, it
is proposed to select of one main indicator Qp; €Q; in

each subset Qj .

Thus, when it comes to user load, it is important to
consider the following characteristics of a computer
network, namely:

- the capacity of the communication channels;

- delays in data transmission;

- quality of service;

- the number of errors during transmission;

- the cost of building communication channels;

- cost of network nodes.

It is especially important to consider the importance
of the network topology as well as the quality and type of
communication nodes. Network nodes refer to routers.
Industrial routers have the following specifications:

- transmission standard: 3G, 4G (LTE), etc.;

- download speed from the network;

- download speed to the network;

- number of connection ports;

- wireless connection;

- presence of Firewall;

- VPN availability [15].

Also, from a business perspective, routers have a
number of physical characteristics that do not affect the
data transfer process but significantly affect the cost of a
particular device. Physical characteristics are taken into
account as follows:

- the operating temperature of the device;

- security of the device from physical impact;

- the size of the device.

All this is important to consider when choosing a
particular communication device. For the provider,
choosing to route and switching devices is the most
difficult and important. Since it is not enough to choose
the "best" of the possible options, it is worth choosing the

best ones. This allows you to use the most profitable
equipment and minimize the cost of purchasing and
maintaining it.

As it was previously stated, the network is not a
standalone system because it works with the input stream -
the data transfer requirements. Therefore, the amount of
data that must be transmitted over time and at a particular
time is an integral feature of a computer network. For
further consideration, we can state that:

- the input stream is statistically predictable;

- its frequency can be proven over a period of time;

- its structure is not unique and a certain trend
persists despite the geographical location of users;

-the use of the input stream allows building
simulation behaviour of the transport network [12].

Because the features of a computer network can be
represented by a set of seven levels of OSI, the
characteristics are subdivided into those that relate to each
individual layer. A generic characteristic that is inherent in
each layer and depends on the architecture, physical and
protocol characteristics of the network is an Information
Resource (IR). It is measured by the number of N-level
information units provided by the network per time unit
[16]. Denote the information resource (IR) provided by
the N-level network

RM :r(N)(p(N)) (2)

where rN) and p(N) — respectively, the nodal and

communication parameters of the network at the level N.

Since the network model is based on the first four
levels of the OSI model, let's look at the characteristics of
these levels.

At the physical level, the following characteristics
can be distinguished:

-V — data transfer speed;

- | — the size of the data block;

- P — probability of data error/distortion.

Then the volume of IR at the physical level [17]:

RO :V (1-P) . 3)
8l

Define the characteristics of the channel layer:

- | — the number of bytes in the frame;

- t™ — switching time of modems;

- p — the probability of distortion of the frame;

- t* — time to receive confirmation of frame sending;

- n — number of physical connections.

Then the size of the information resource at the
channel layer:

n

8I(1-p)ED_RUDV,
i=1 =1

2" +t° +70(6+1 )

R® = ! , (4)

where E-frame size.

At the network level, the most important feature is
the protocol structure. This layer virtual channel provides
a formula-based IR network [18]:
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where m — the number of second-tier channels that provide

frames to the virtual channel j;
U® - characteristics of the network channel; E{,

U — characteristics of the structure of the main protocol

packet.

The transport layer is responsible for the
communication of the network ports. The transport station
has a volume of resources

Kk
Y[RP(EP-UP) -1k

R® = Ent| =

EY +7 %

. (6)

where k — the number of buffered packets of the transport
station; |, — the standard size of the transport box

management team; e,— the number of unit packets

allocated to manage and compile higher levels.

The generalized structure of characteristics
associated with certain levels of the OSI model is shown
in fig.1.

commands to
manage
transport box )
number of
managing packsts
-
protosal ) =D
network channel bytes in frame |
amaters

data block size

data transfer rate |

probability of efrilﬂ

Fig. 1. Characteristics of the lower levels of the OSI model

However, all these characteristics are specific and
complicate the modeling process. To simplify the model,
it was decided to use abstractions of these characteristics
that aggregate several properties at once, or even ignore
some of them. The general characteristics of the transport
network that will be used for the simulation are given
below.

1) Bandwidth is the most important feature of a
channel, but it does not characterize other network
components. The bandwidth alone is not suitable for
modeling network behaviour since it is not used in this
way to provide services to end-users. Usually, the term
Channel Capacity is wused to estimate connection
speed [19].

2) Channel power is theoretically the maximum
bitrate for data transmission over a communication
channel. Because of data transmission errors, using the
maximum channel power, the concept of Shannon's
channel capacity was introduced, which is theoretically
the maximum bitrate for transmitting data to a
communication channel without significant errors.
Although in fact the Shannon channel power may be

exceeded, this usually results in higher losses and does not
require a higher transmission rate, this phenomenon is also
known as the Shannon law.

Channel power (C) will be further determined by the
formula:

C =Blog, (1+SNR),, @

where B — channel bandwidth, SNR — signal noise ratio
(the higher this characteristic, the less noise affects the
channel characteristics).

As the channel power is directly proportional to
bandwidth, it is often referred to as digital bandwidth. In
the future, the bandwidth will mean the Shannon channel
power.

3) Latency is an indicator of poor service quality.
Delays occur when an attempt is made to transmit data
over the bandwidth of a channel. Too much delay causes
network congestion, which in turn leads to packets being
lost or even blocking the connection. In [2] it is stated that
the delay can be calculated using the bandwidth and
volume requirements for transmission by the specified




Cyuachuti cmam Hayko8ux 00CaiONceHb ma mexnoao2it 6 npomuciosocmi. 2019. Ne 3 (9)

ISSN 2522-9818 (print)
ISSN 2524-2296 (online)

channel. The delay on the channel s is defined by the
following formula:

(8)

where B, — channel bandwidth ¢; df; — channel input

stream c.

4) Quality of service is an agreement on the
provision of data transmission services over a network.
The term also means the probability of a data packet
between two nodes in the network. Usually, the quality of
service depends on bandwidth, delay, and jitter and packet
loss. Most of the quality of service depends on such
network services as:

- streaming multimedia programs;

- VoIP telephony;

Fig. 2. Test topology of the network

Fig. 2 shows a test layout of a computer network in
its original state. The nodes of the graph are the computer
network routers and the edges are the communication
channels, respectively. Each of the edges is indicated by
its maximum channel capacity.

2. The next step is to select the input for modeling.
We choose the structure of the input data according to the

- remote control;

- and other.

5) The volume of errors during transmission is a
generalized parameter that aggregates all kinds of errors
that occur during data transmission, such as packet loss,
data corruption, etc.

Research results and their discussion

Here is an example of modeling computer network
behavior using the method of predicting the above
characteristics [2].

1. The first step in the method is to describe the
network topology, that is, the geographical location of the
nodes and communication channels. Consider a simplified
version of the network topology shown in fig. 2.

average load on computer networks in the world [12].
Fig. 3 illustrates the structure of computer network traffic
throughout the day. An indirect traffic structure was also
built on the basis of information from the world's largest
hubs.
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Fig. 3. Average daily computer network traffic
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In the future, we will consider as the main
requirement for data transmission the amount of
information that must be transmitted within the specified
period of time. Taken into account that the test layout
shows the absolute values, and in fig. 3 relative, before
using they must be bound to the absolute values of the
coefficients in fig. 3. We assume that the value of -2.00
equals 0 data transmission requirements and the value of

Amount of input data

Fig 4. Structure of input data for modeling

3. Distribution of requests for transfer of data by
directions. Directions for data transmission will share this
load among themselves and can be presented as a table of
distribution of requests for data transmission (table 1).

Table 1. Distribution of requests for transfer of data

Direction 10 am 2pm 4 pm 8 pm 10 pm
1 5 7 3 7 5
2 1 3 3 1
0.2

Fig 5. Data transmission routes at the first iteration

5. The next step is to saturate the specified edges
with the data transmission requirements of table 1.
According to the algorithm, the requirements are
distributed taking into account the "popularity” of the data
transmission route. Popularity is the frequency of use of a
route during a single data session. The higher is the

+2.00 equals 120 data transmission requirements. One
transfer requirement is equal to 1Mbit / s bitrate.

For the most ostentatious demonstration of the
method, taking into account the differences in network
traffic, we take as a basis the time interval from 10 hours
to 22, conditionally simplifying it to five iterations of
modeling, where each iteration represents the peak value
of traffic dynamics (fig. 4).

Time of day (hours)

According to Table 1, there will be two data sessions
during the simulation, with the second session ending at 8
pm.

Let the first direction go from zero to the fifth node,
and the second direction from the first to the fourth.

4. Construction of the first variant of data
transmission routes. At the beginning of the modeling,
two routes will be constructed using the Dijkstra
algorithm (fig. 5). The solid line shows the route of the
first direction, and the dotted line indicates the second,
respectively.

popularity, the greater is the proportion of the request will
be passed along this route. Since only one route was found
in the first iteration for each transmission direction, it will
pass 100% of each request.

The state of the network after saturation is shown in
fig. 6.
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Fig 6. A network saturated with data transfer requirements

Thus, this state of the network is the initial

information for the next iteration calculations.

6. It is also important to adjust the table of
distribution of requests for data transmission according to
the probable losses on the link layer of the transport
network. Consider a conditional loss ratio of 15%
[Statistical estimation of TCP packet loss rate from
sampled ACK packets] from the specified level of data
transfer requirements. On this basis, table 1 after the first
iteration will look as shown in table 2.

Fig. 7. Network before the second modelling iteration

At this stage, the Dijkstra algorithm is again applied,
but since we look for i routes at every i-th iteration, we

Table 2. Distribution of data requests after the first iteration

Direction 10 am 2pm 4 pm 8 pm 10 pm
1 5 7.75 3 7 5
2 1 3.15 3 1

0.07

The state of the network at the second iteration of the
simulation (according to the formula of calculation of
delays on the communication channels) is shown in fig. 7.

will now look for two routes for each direction of data
transfer (fig. 8).

P _@m —Q
% 0.5 B
o — |
(2 0.05 —0

Fig. 8. Data transmission routes on the second iteration
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As can be seen from fig. 8, the routes for the second
transfer direction remained unchanged, route 1 - 3 - 4
remained the shortest, but for the first direction two routes
were constructed, 0 - 1 - 3 - 5 remained unchanged from
the first iteration, and the new route 0 -4 - 5.

7. Next, we move to saturation of the network with
data transfer requirements, but now the requirements for
the first direction will be divided into two routes (fig. 9).

Fig. 9. The network saturated with data transfer requirements

The last step in this iteration will be the summarized or aggregated into abstract metrics for the

redistribution of table 2 according to the channel layer
losses (table 3).

Table 3. Distribution of data requests after the second iteration

computer network.
A demonstration of a pre-built model was performed
on a test bench data that was collected based on existing

network traffic statistics in the world. As the method does

o not currently include modeling of transport behavior of
Direction | 10am | 2pm | 4pm | 8pm | 10pm the OSI model, it is not possible to illustrate the model
1 5 775 41625 7 5 adequately. In the following, the calculated model of the

2 1 3.15 3,4725 1 transport layer of the computer network will be added to

the proposed method. It will be implemented as a "floating
window" for traffic redistribution that cannot be
transmitted at a specific iteration of the model due to low
network bandwidth, high data transfer requirements, etc.
This will allow you to analyze the behavior of the network

All subsequent iterations of the model can be
calculated in the same way.

Conclusions

on examples of overloads that will occur in the model and

The main features of computer network performance  in the real computer network.

were discussed. To simplify the simulation and to make
the method more versatile, the characteristics were
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MO/JEJIOBAHHSI TAPAMETPIB HABAHTAKEHHSA KOMIT'IOTEPHOI MEPEXI
MMPOTAI'OM 3AJJAHOT O ITEPIOZY HACY

IIpeamMeToM [OCTI/UKEHHS B CTAaTTi € MPOLECH Iepeadi JaHUX B KOMIT'IOTEPHHX Mepexax 3 IOIJIsay Ha (yHKIiOHAIbHI Ta
He(yHKIIIOHAIBbHI TIOKa3HUKHU SKOCTI poOoTH Mepexi. Mera pobotu — (dopmaizamis XapakTepHUCTHK KOMIT IOTEPHOI Mepexi, sKi
BPaxXOBYIOTbCS B METOJi MOJENIOBaHHS Ta JEMOHCTpAllis pOOOTH METOAy 3a JOMOMOrOI0 TECTOBOTO MpHKIany. B crarti
BUPIIIYIOTbCS HACTYIIHI 3aBOAHHA: OOTPYHTYBaHHS HEOOXINHOCTI 3aCTOCYBaHHS METOJIB MOJETIOBaHHS IiJI Yac MOJepHizamii
KOMIT'FOTEPHHX MEpEeX; BH3HAYCHHS XapaKTEPUCTHK KOMII'FOTEPHOI Mepexi, SKi MarTh BIUIMB Ha MPOLECH Iepeladi TaHHX;
(dopmarizamis MOKa3HUKIB, sSKi OyIyTh 0€3MOCepeHBO 3aCTOCOBYBATUCS B MPOIIECi MOAETIOBAHHS; OIUC TECTOBOTO MPHUKIALY IS
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pobotu Mojeni; iTepaTUBHE iMiTamilfHe MOJENIOBaHHSI POOOTH Mepexki. BHKOPHCTOBYIOTBCS TaKi METOIM IOCII/DKCHHS: OCHOBH
CHCTEMHOTO aHa3y, Mojeli (YHKIIOHYBaHHS Mepexi, MeTOoX iMiTamiiiHoro MopemoBaHHA. OTpHMaHO HACTYIHI pe3yJIbTATH:
KOMIT'IOTEPHA Mepeka pO3rsiHyTa 3 00Ky (YHKIIOHAJBHMX Ta HE()YHKIIOHANBHUX XapaKTepPHCTHK e(eKTHBHOCTI, BHAiIEHI
XapaKTepPHUCTUKY, SKi BIUIMBAIOTh Ha SIKICTh HAaJaHHS IOCNIYT, a TAKOX TakKi, IO BIUIMBAIOTH Ha BAapTICTh MOOYJOBaHOI MepexkeBoi
tonostorii. Ilpencrasneni ¢opmynu oGuucieHHs obcsary iHdopmamiiiHOro pecypcy Mepexi. OOGIpyHTOBaHO MeEpeNlik OCHOBHUX
XapaKTEepPUCTHK MEPEexXi, SKi MaloTh OYTH ypaxOBaHI NpU MOIETIOBAHHI HaBaHTaXXCHHS Mepexki. OmucaHWil TECTOBHU CTEHA VIS
pobotu moxeni. Po3paxoBaHuil UTIOCTpaTUBHHUN TNpUMEp BUKOPUCTAHHS METOAY MOJCIIOBAaHHS Ha OCHOBI TECTOBHUX JaHHX.
BucHoBku: 3po0iaeHO BHCHOBOK, IO YPaxyBaHHS BEJIHKOi MHOXKUHH IOKAa3HUKIB €(EKTHBHOCTI MEpeXi MEepeBaHTaXUTh IPOIEC
MOJIEIOBAHHS Ta NMPUHHATO pIillleHHS 00paTH 3arajbHO-yHIBepCaJbHI IOKa3HUKH KOMII'IOTEpPHOI Mepexi, ki O He 3ajexanu Bif
po6oTH KOMIT'TOTepHOI Mepexi Mt 1l BUKOPHCTAHHS IPH IIPOTHO3YBAaHHI ITOBENIHKM MEpPEeXi MiJ 9ac 3MIiHM KUIBKOCTI 3aIHTIB.
IMomanpmmii PO3BUTOK METOAY JIO3BOJMTH IIPOTHO3YBAaTM MOMEHTH MEpPEBAaHTAKEHHS Mepeki 3almuTaMd Ul ITiABUIICHHS
e(eKTHBHOCTI BUKOPUCTAHHS KOMIIT FOTEPHOI MEPEeKi, [0 MOAEPHI3YEThCS.
KniouoBi ciioBa: koM’ roTepHa Mepeka; iMiTalliiiHe MOIeMIOBaHH:; CUCTeMHa AnHaMika; Moaenb OSI; Tpadik.

MOJIEJIMPOBAHUE ITAPAMETPOB HATPY3KH KOMIIBIOTEPHOI CETU B
TEYEHUME 3AJAHHOI'O IIEPUOJJA BPEMEHU

IIpeameToM wmccienoBaHMS B CTaThe SBISAIOTCS IIPOLECCH Iepefadd JAHHBIX B KOMIBIOTEPHBIX CETSAX C TOYKH 3pEHHS HA
(yHKUMOHATIBHBIE W HeYHKIHOHANBHBIE TOKa3aTeldH KadecTBa paborsl cetu. lleas paboTel — (opMammsanus XapaKTepHUCTHK
KOMIIBIOTEPHOH CETH, KOTOPBIE YUUTBHIBAIOTCSI B METOJIE€ MOJEIHPOBAHHSA U JAEMOHCTPALM PabOThI METOJa C MOMOIIBIO TECTOBOTO
npuMepa. B cratee pematoTcs crnemyromue 3agadyd: 00OCHOBaHHME HEOOXOAMMOCTH NPHMEHEHHS METOAOB MOJEIMPOBAHHS IIPU
MOJICpHHU3aLlUU KOMIIBIOTEPHBIX CETEH; ONpeNIeNICHUsI XapaKTePUCTUK KOMIIBIOTEPHOMN CETH, KOTOPbIE BIMSAIOT Ha MPOLECCH] IIepeiaun
JAaHHBIX; (hOopMalM3alys IOKa3aTeNlei, KOTopsle OyAyT HEIOCPEACTBEHHO IPHMEHSATHCS B IPOLECCe MOJCIMPOBAHUS; OIMCAHUE
TECTOBOTO IpUMepa AJIs paboThl MOJIEIH; UTEPATHBHOE MMUTAI[IOHHOE MOJICIINPOBaHKe paboTHI ceTH. VICTIONb3yIOTCs TaKHe MeTOABI
HCCIIEOBAaHMS: OCHOBBI CHCTEMHOTO aHain3a, MOAeNN (GYHKIMOHHPOBAHHS CETH, METOJ WMHTAIIOHHOTO MOJEINPOBAHHUS.
IMomy4ens! crnemyromue pe3yJbTaThl: KOMIBIOTEPHAs CETh PACCMOTPEHA CO CTOPOHBI (DYHKIMOHAIBHBIX U HE(YHKIIMOHAIBHBIX
XapaKTepUCTUK 3P (PEKTUBHOCTHU, BBIICICHHBIE XapaKTEPUCTHKH, KOTOPHIE BIHMSAIOT HAa Ka4eCTBO MPEJOCTaBICHHUS YCIYT, a TaKkKe Te,
KOTOpBIE BIUSIOT HA CTOMMOCTb IIOCTPOGHHOHM ceTeBoi Tomojorud. IIpexcraBieHHble (OPMYNIBI BBIUUCICHUS 00BeMa
nHpopmarmonHoro pecypca cerd. OGOCHOBAaHHO NEPEUeHb OCHOBHBIX XapaKTEPUCTHK CETH, KOTOPHIE JODKHBI OBITH YYTEHBI HPH
MOJEIUPOBAaHUN Harpy3ku cetd. ONHCaHHBIA TECTOBBI CTEHA Ui pabOTHl MOJENH. PaccuMTaH WILTIOCTPAaTHBHBIA IpHMeEp
HCTIOb30BaHMS METOJa MOJAEINPOBaHHsI Ha OCHOBE TECTOBBIX NAaHHBIX. BBIBOABI: ClenaH BBIBOA, YTO y4eT OOJBIIOrO MHOXECTBA
nokaszaresied 3(Q(EeKTHBHOCTH CeTH Teperpy3uT IPOIecc MOACIUPOBAHMS WM HPHUHATO pelleHHe H30paTh oOIIe-yHUBEpCaIbHEIC
MOKa3aTeJIl KOMITBIOTEPHOI CeTH, KOTOpble OBl HE 3aBHCENH OT TOIMOJOTHMH €€ IOCTPOSHWS, WM THUIIA IPOTOKOJIA, KOTOPBIH
ucrnonb3yercs. IToaTBepx/IeHa BOZMOXKHOCTb CO3AaHNS HIMUTAIIMOHHOH MOIENN paboThl KOMIIBIOTEPHON CETH AT €€ UCTIOIb30BaHU
NP TPOTHO3MPOBAHWM MOBEJCHUSI CETH INPH WM3MEHEHHWH KOJHWYecTBa 3ampocoB. JlampHeifmmee pasBUTHE METOAA IO3BOJHT
MIPOTHO3MPOBATH MOMEHTHI NEPETPy3KH CETH 3allpOCaMU ISl MOBBIMIEHHS 3()(EKTHBHOCTH HCHONB30BAHHUS KOMITBIOTEPHOU CETH,
KOTOpast MOJICPHU3UPYETCSI.
KunroueBsbie ci10Ba: KOMITBIOTEpHAs CETh; MIMHTAIIMOHHOE MOJICIMPOBAHUE; CUCTEMHAs TiHaMuKa; Mozaens OSI; Tpaduk.
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A. YELIZYEVA, R. ARTIUKH, E. PERSIYANOVA

TARGET AND SYSTEM ASPECTS OF THE TRANSPORT INFRASTRUCTURE
DEVELOPMENT PROGRAM

The subjects of research in the article are programs and projects for the development of transport infrastructure with the allocation of
the logistics system. The purpose is to develop a systematic representation of the process of development of a logistic transport
system, taking into account the goals of the transport infrastructure development program. The following tasks are solved in the
article: systematization of the goals and objectives of the transport infrastructure development program, analysis of the features of the
logistic transport system and processes of its development management, development of a generalized formalized presentation of the
logistic transport system and the process of its development. To solve these problems, we use methods of system analysis, set theory,
hypercomplex matrices. The following results were obtained. The principles of sustainable development of transport infrastructure
are analyzed. The article presents the systematization of the goals and objectives of the transport infrastructure development program
and outlines the basic principles of its sustainable development. The tasks of development of the logistic system in the transport
infrastructure of the country are considered. A logistic transport system is presented in the form of a graph, where vertices are its
elements and connections are information and material flows. When determining the acceptable level of the parameter of development
of the logistics transport system, such types of coordination problems arise when making management decisions, such as integral,
deterministic and range. In a formalized form, the logistic transport system is presented as a set of system invariants that determine its
properties: complexity, dynamism and structural. There are three phases of uncertainty change taking into account the development of
the system. The hypercomplex matrix of the system allows you to define its elements and their connections. Conclusions: The
analysis of the research subject revealed that the issues related to the choice of system concept and methodological tools for the
formation of distributed logistics infrastructure remain unsettled, and the problems of transport infrastructure of Ukraine are
highlighted. Based on the proposed graph analytic representation of the logistic transport system, it is possible to analyze its structure.

Keywords: transport infrastructure; sustainable development; logistics system; hypercomplex matrix; system submission;

phases of development.

Introduction

Reforming the transport structure of the country
requires the use of innovative mechanisms in project and
program management [1], in which considerable attention
is paid to change, risk, quality, resources,
communications, and so on. To date, successful projects
and programs in Ukraine are mostly innovative and
infrastructural.

The transport sector plays an important role in the
socio-economic development of the country, because a
developed transport system is a prerequisite for economic
growth, improving the competitiveness of the national
economy and the quality of life of the population.
However, the level of safety, quality and efficiency of
passenger and cargo transportation, energy efficiency,
man-made environmental load do not meet current
requirements. There is a lag in the development of the
transport network, especially in the development of public
roads on the pace of motorization of the country. In
particular, the development of the transport infrastructure
development program of Kyiv for 2019 - 2023 is projected
to increase the number of vehicles registered in the capital
by 60% by 2025. The traffic and operational conditions of
the roads are unsatisfactory: 51.1% do not meet the
requirements for equality, 39.2% - for durability.
Transport is a source of emissions of one-third of harmful
substances in Ukraine. For example, in cities, 90% of the
emissions of harmful substances are made by road
transport.

Other problems include the following: mismatch of
the transport network to the existing pass-through;
unsatisfactory conditions for all road users, lack of
transport efficiency of bridge crossings to the needs of

residents; undeveloped rail and land transport system;
poor quality of the suburban train; low average speed of
public transport; lack of a unified parking space, etc.
These disadvantages are caused by such external and
internal current political and economic conditions; lack of
developed logistics infrastructure; outdated technologies
and forms of transport management.

Analysis of recent research and publications

The works of such scientists as Vinnikov V.,
Kotlubai O., Novikova A., Preiger D., Rybchuk A.,
Khakhlyuk A. and others are devoted to the study of
problems of functioning of transport systems and their
development. Some aspects of the functioning of the
transport system of Ukraine have been analyzed.

The main methodological provisions of the
development strategy development were developed and
published in the works of G. Mintzberg, M. Porter and
other foreign and domestic scientists [2-4]. Many
domestic scholars have been engaged in scientific research
on the development of economic and mathematical
models of transport system development [5-9]. Modelling
problems of transport systems are solved in [10, 11].

Published articles and monographs focus on solving
partial, unrelated goals of transport system management
[12]. In addition, there is no problem of creating a
distributed logistics infrastructure and management, there
is no discussion of the choice of system concept and
methodological tools for solving these problems [13].
Problems of a systemic nature for substantiating the
intellectual components of logistics infrastructure are
considered, which will ensure that effective decisions are
made [14]. When designing innovative transportation
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projects, the accumulation and use of knowledge in the
form of successful past projects are not fully taken into
account [15]. Due attention has not been paid to modern
forms of management, such as the intellectualization and
virtualization of management of socio-technical systems
[16]. Little attention has been paid to the systematic
integration of transport systems in the wide range of
problems associated with reforming and developing the
country's distributed infrastructure and making effective
decisions [17].

Highlighting unresolved parts of a common problem.
The goal of the work

It should be noted that the question of finding and
justifying the directions of development of the potential of
transport systems in Ukraine in the context of the impact
of external crisis phenomena and economic development
trends is still unresolved and urgent. It is necessary to
create a new approach to the management of transport
infrastructure development programs (TIDPs), which is
based on the formation of intellectual decision-making
environment, risk-oriented management methods in
transport innovations, effective methods of managing
virtual complex systems, which will ensure sustainable
development of logistics infrastructure countries and
integration into the world transport system.

The purpose of the article is to develop a systematic
representation of the process of development of logistics
transport system, taking into account the goals of the
program of development of transport infrastructure.

The tasks are solved:

- systematization of the goals and objectives of the
transport infrastructure development program,

- analysis of the features of the logistics transport
system and the processes of managing its development,

- development of a generalized formalized
representation of the logistics transport system and its
development process.

Materials and methods

Consider defining the program in terms of project
management standards. The Program [18] is a series of
related projects that are coordinated to achieve the
benefits and degree of manageability that are not available
when managed individually. According to the P2M body
of knowledge, the program is a commitment that the
project team organically combines to achieve a coherent
mission [19].

Individual projects are combined based on the
strategic mission of the program. Structurally grouped
projects need to address a range of issues related to the
various tasks and methods of their implementation.
However, the program has a longer duration and
uncertainty than these project totals.

The basic attributes of the program include [20]:
multiplicity,  scalability, = complexity,  uncertainty.
Multiplicity of the program means that its set of projects
has several different goals and objectives. Callability is a
hallmark of a program in size and structure. The

complexity of the program arises from the interaction
between projects, from the combination and overlapping
of their life cycles, from the uncertainty of the conditions
of implementation [18].

The term "Program Management" in notation
(PMBOK Guide 5rd Edition [19]) is defined as centralized
coordinated program management that aims to achieve the
benefits and strategic goals of the program. Program
management provides the ability of the governing body
(organization) to adapt to changes in the external
environment to accomplish the mission of the program, by
optimizing the relationship between projects. Individual
projects are grouped into a program to increase its
effectiveness if they have certain characteristics that
benefit from group project management [20].

The development program is the planning of the
future transport infrastructure for 5 — 10 years [21]. The
main goals of this development are the following [22]:

- the formation of single transport space, i.e. the
creation of a transport system without "bottlenecks™,
which provides transport accessibility throughout the
territory;

- reduction of transport costs and cost of services due
to the development of the transport network, efficient
logistics with the use of optimal transport schemes and the
movement of freight flows;

- increase of transport mobility of the population;

- ensuring the safety of transport activities.

Note that transport infrastructure
characterized by the following [23]:

- significant impact on the socio-economic
development of the territory. Developed transport
infrastructure provides mobility of material and labour
resources, expands trade opportunities, makes the area
attractive for investment, housing and work;

- high capital consumption, especially of routes (road
and rail). Public-private partnership is usually used as a
tool for implementing or improving the quality of
individual projects;

- long terms of creation and operation. Infrastructure
projects have been developed and implemented sometimes
for decades. In many cases, selecting a project option,
examining it and agreeing with it, as well as making all
the necessary land decisions can take longer than building
the road,;

- the need to take into account a set of conflicting
public, public and private interests in the implementation
of infrastructure projects.

To date, sustainable development principles have
been formulated, which can be grouped into four
categories in relation to TIDPs (table 1) [24-27].

On the basis of the development program, specific
investment and business projects are developed [28]. In
assessing the feasibility and decision making of the
project structure, account should be taken of the
uncertainty associated with the scientific and technical
risk of road construction and modernization. The
multiplicity ~ of  factors and the different
degree of their influence in the implementation of
programs causes a variation in the ways to achieve the
goals of the program. As a result, there is a need to justify
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and select the "best" of some of the alternative (component projects) programs.

Table 1. Basic principles of sustainable development of transport infrastructure

Principle Essence

Direction of development

Social - promotion of socio-economic development of regions;

- ensuring the freedom of people's mobility and choice of
transport, taking into account a balanced tariff policy;

- coordination of planning of construction of transport
infrastructure objects with the general scheme of planning of
the territory of Ukraine, long-term plans of land resources use
and deployment of productive forces

- development of transport infrastructure and
modernization of rolling stock to ensure
increased mobility of the population and
accelerate the movement of freight flows

Economical - ensuring a favorable business environment for all
individuals and legal entities operating in the transport
services market;

- ensuring the advance development of transport
infrastructure;

- the need for antitrust policy;

- liberalization of pricing in potentially competitive markets
for transport services;

- attracting investment and encouraging private sector
involvement on the basis of fairness, transparency and
stability;

- transparency of regulation of the transport system;

- use of transport resources in accordance with market
demand

- ensuring the competitiveness and quality of
transport services for the economy; ensuring
accessibility and quality of transport services to
the population;

- integration into the European Union and
development of export of transport services

Financial - the concentration of financial resources on the basis of
determining priorities in accordance with the formulated goals
and requirements for the economic efficiency of their use;

- functioning of transport enterprises on the basis of self-
sufficiency;

- joint financing of transport infrastructure; financing
investment projects on the basis of income or revenue stream
from project implementation

- improving the efficiency of public
administration and developing a competitive
environment

Ecological - a priority of environmental safety requirements, mandatory
observance of environmental standards and standards in
transport activities;

- the prevention of environmental pollution and the negative
impact on human health due to the intensive development of
road transport;

- putting into effect the economic mechanism of nature
management and nature conservation activities;

- adoption and implementation of international legislation on
the transport of dangerous goods;

- promotion of priority development of energy-saving and
environmentally friendly modes of transport and intermodal
technologies

- increase of environmental friendliness, the
energy efficiency of transport processes and
safety of transportation of passengers and cargo

The problem is the choice between different projects - planning of the implementation of advanced
implemented at the expense of the budget. In this case, transportation technologies;
there is a need to choose between territories or settlements - planning of measures for improvement of

that will be serviced by new roads, and therefore receive  management, systems of planning and organization of
certain socio-economic benefits or have a number of traffic;

negative consequences - land alienation, environmental - plan for modernization and replacement of obsolete

pollution of the surrounding territories, etc. Selection of  transport warehouse.

infrastructure projects to be implemented is based on The programming documents defining the

strategic goals and main development priorities, development strategy may reflect the following main

bottlenecks of existing and potential projects. measures for the implementation of this strategy [30]:
Consider the essence of TIDP, which involves the - formation of scientific and technical department

implementation of a portfolio of innovative projects. and development of innovative potential in order to ensure
Planning for the development of transport infrastructure  the program's realization;

consists of a set of construction, technical, organizational, - technical re-equipment and modernization of

planning, economic and social measures [29]. In general, a  transport in carrying out a common scientific and

planned program consists of a number of units, such as: technological and technological policy to ensure the
- design, construction, development of new ways; implementation of the program;

- modernization and repair of existing roads;
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- improving the system and mechanism for managing
the development of transport infrastructure.

Thus, in the process of T development, it is assumed
not a single, one-time transformation, but a set, a complex
of changes. Development is a link to quality
transformations. The main content of development is
significant changes in functioning.

The structure and content of the TIDP can be
described as follows:

1) conceptual framework of the program-the section
reveals the methodological basis and methodological
techniques of strategic planning, organizational, economic
and social factors of development;

2) analytics-provides for the following tasks:

- the formulation of the mission, goals, objectives of
TI;

- analysis of internal and external environment;

- risk assessment of T1 development activities;

3) strategic directions and innovative projects-
section includes:

- list of strategic directions of development;

- target indicators for the achievement of the TI
development goals with an indication of the planned time
frame for their achievement and a breakdown by possible
scenarios;

- innovative project;

4) program implementation mechanism:

- information on financial and resource support of
the program;

- program implementation schedule;

- comprehensive assessment of TI potential.

On the one hand, the content of the development
program (goals, objectives, mechanisms) should be
assessed in terms of feasibility, but on the other hand,
these assessments (in the analytical section) should
already be taken into account in the development of the
program.

The methodology of transport infrastructure
development program management includes a set of
models and methods of intelligent program management,
including:

- forecasting and planning of development of
transport systems in conditions of incomplete certainty;

- management and implementation of innovative
renewal programs of logistics infrastructure;

- distributed intelligent management and effective
decision-making in the logistics of transportation;

- logistics management of cargo flows in integrated
heterogeneous transport systems (road, rail, air and other
modes of transport).

A reliable assessment of costs and profits on a
comparative basis for all infrastructure projects will avoid
inefficiencies and identify priority projects to align
investment costs with available investment resources.
Long-term traffic forecasts will help to identify priority
components of the transport strategy, develop plans and
make rational decisions. A comparative analysis of
projected traffic volumes by type of cargo and
infrastructure capacity will identify existing and possible
long-term bottlenecks.

Table 2 gives an overview of models and methods of
project management of transport infrastructure
development.

Table 2. Overview of models and methods of project management of transport infrastructure development

Stage Models

Methods

Strategic planning | defining the main strategies of TIDP

SWOT analysis

transport organization

models for assessing the level of competitiveness of a

probabilistic approach

models for determining the rating of transport security of

cluster analysis; utility theory

regions
Investment models of the project life cycle;
Planning a generalized model of discounting cash flows of investment projects
Innovations modelling of assessment of the level of innovative cluster analysis
Planning development of regions

vehicle upgrade model

Markov chains

Risk assessment probabilistic risk assessment models

models of investment project selection

linear and nonlinear programming;
heuristic methods of analysis of variants

Prediction of TIDP | multifactorial models

indicators

adaptive models

| precedent theory

Results of the studies and their discussion

1. Features of logistic transport system and
development management processes

The development of a logistics system in the
transport infrastructure means the following tasks are
solved:

1) creation (modernization) of logistical commodity
distribution centres in the main directions of transportation
and at the junctions, including the creation of

terminal-logistics centres at the intersection of major
highways, in railway junctions, in river ports, and in
general the formation of an integrated system of logistics
centres;

2) development and implementation of innovative
intelligent transport systems with the use of navigation
systems that ensure the quality of transport services.
Creation of unified information services of cooperation of
transport, logistic, forwarding, customs and other
controlling bodies;
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3) creation of a market of competitive complex
logistics services;

4) improving the legal basis for the development of
logistics. Implementation of information standards and
electronic document flow;

5) development of infrastructure of multimodal
logistics centres for container transportation;

6) creation of competitive transport corridors on the
basis of technically and technologically integrated
logistics infrastructure, as well as systems of coordination
of business processes in the supply chains.

The main elements of a logistic transport system
(LTS) are:

Production
services
(enterprises) P

Customers of
transportation
services R

- customers of transport services (R),

- production services (enterprises) (P),

- services involved in the movement of goods from
the place of production to the place of consumption (2),
which are divided into own services (Z') and third parties
M.

- consumer network (C).

All components are connected by direct and inverse
material flows and relations in the form of information
flows, i.e. graphically the supply chain can be represented
as a network S, whose vertices are elements (R, P, Z, C),
and links (i, j) between them correspond to material and
information flows (fig. 1).

Own
transportation
services Z'

Consumer
network C.

Third-party

transportation

organizations
P

Fig. 1. Presentation of LTS elements in the form of a bidirectional graph

Thus, such an LTS representation reflects each
individual transaction in cargo handling and delivery of
the final product, from suppliers producing materials to a
supplier of a particular enterprise, and ending with its
customers.

The development of LTS can only be ensured by the
joint activity of organizational elements of the system. For
this, the mechanisms of interaction between all elements
of the logistics chain should be taken into account. This
chain can be represented as a system consisting of a set of
ordered elements that perform certain functions and
relationships that are regulated according to the purpose of
obtaining and selling the required product or service. The
main problem of this system is the regulation and
coordination of processes and operations in the
interactions between the elements [31].

In the transport infrastructure, the dynamics and
uncertainty of the logistical process factors are important.
LTS is the basis of changes in transportation processes,
determines the diversity and complexity of the
infrastructure and requires management development.
LTS maintains correspondence between increasing market
demands and logistical infrastructure activities.

At a certain stage, the functioning of the LTS
increases its needs and thereby forms the goals of the
TIDP, determines the ways to achieve them. A passive
organizational and technical system must be considered as
active and purposeful, which must be developed. Thus,
LTS belonging to the class of organizational and technical
systems (OTYS) is a purposeful, artificial, active system.

The main properties of LTS are as follows:

- integrity — changing any element affects other
elements, resulting in a change in the structure and
properties of the system as a whole;

- integrative — the system has properties that are
missing from its elements. But elements can also have
properties that are not inherent in the system as a whole.

The current trend in OTS management is proactive
(warning) management. "Being proactive is about
anticipating events, initiating change, striving to hold the
fate of the organization in your hands" [32].

Proactive management uses methods of forecasting,
monitoring, planning, analysis, modelling of complex
dynamic systems and optimization of management
decisions [33].

Intelligent information technologies are used to make
managerial decisions, which can help predict OTS
behaviour. This requires the formation and analysis of
models for the development of situations, taking into
account both current and previously accumulated data.

Anticipation and prevention are the basic principles
of proactive problem management. While doing this, an
analysis of possible risks and errors, planning corrective
actions are necessary. In addition to the prediction,
proactive control is also used, the purpose of which is to
detect deviations from the current state of the LTS from
the predicted one. Management decisions are made based
on the results of proactive control aimed at preventing
adverse development of LTS.

The problem with managing the development of the
system is to translate the object from some current state to
desired. That is, the necessary conditions for development
management are:
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- determining the quantitative and qualitative
composition of the characteristics of the state space in
which management is implemented;

- determination of the current and task of the desired
state of the control object in this space;

- formation of managerial influence.

Thus, one of the tasks to be solved in the
management of LTS development is to identify the state
space and to implement methods for identifying their
characteristics.

A system of indicators characterizing the status of
LTS subsystems and their interconnections is needed.
Indicators of Sustainable Development were developed by
the Commission for Sustainable Development [34]. There
is a system for evaluating organizational and technical
systems using a stable functioning index, which is
calculated as the sum of indices for three dimensions:
economic, technological and social with appropriate
weighting factors [35].

A specific list of indicators should be developed for
the LTS to reflect the peculiarities of its functioning. This
list is the basis for a comparative assessment of options in
the strategic decision-making process for system
development. The complex structure of LTS indicators
makes it possible to use a flexible, adaptive model for
their evaluation.

There is a challenge to manage the decisions that are
made at different levels of coordination in order to be able
to optimize the management of the system as a whole.
Consider the following types of matching problems when
determining the acceptable parameter level:

1) integrated matching — the development program
specifies the planned coefficient K for a specific time
period T and possible standards for resources R. So, we
have:

I[R(t)-R Jt<kK; (1)

0

2) deterministic matching — a requirement for
equality is set in each time interval:

E(t)=K )

for the matched parameter E;
3) the range matching is determined by the belonging
of the agreed parameter K to the specified range:

. 3)
LTS

K(t) €[Kins Ko

2. Formalized presentation of the
development process

In terms of the LTS system approach, the system is a
complex organizational and technical system and has the
following features [37]:

1) complexity — the presence in the LTS of
heterogeneous elements that provide the required diversity
of system elements, determined by the conditions of
formation;

2) dynamic — the ability of LTS elements to interact,
as well as the implementation of interaction outside the
system;

3) structural, integrity [36].
We define LTS as a system S that includes a set of

system invariants {S } that determine the properties of
the system. System invariants can be obtained from the
initial state of the system S by the set of operators {P,},
that is:

1 F:.SO’
2= PZSO; (4)
Sn = PnSO

Denote these system properties of LTS as follows:
- complexity (S, );

- dynamic (S, );

- structural (S,).

In this case, the complexity is ensured by the variety
of entities that create the system (logistics centres,
vehicles, management organizations, etc.):

S1=P1So ={a1*a2"“'an}’ (5)

where S, is the property of complexity; P, — operation of
transfer and numbering; S, is the original representation of
the LTS to which the operation P, is applied; a, (i =1,_n)

— groups of elements, varied in content.
The dynamic property reflects the processes of
interaction between the elements:

S,=RS, ={Y1n}’ (6)

where S, is the dynamic realized through transport and
information interaction between system elements;

P, — identifying communication channels and their

characteristics (e.g., trunk line or information channel);
S, — initial LTS, which is considered from the point of
view of interaction; Y, (i=1n, j=1n) - characteristic of
interaction between the i-th and the j-th elements.
We define the structural property:
S;=RS,, (7)

where S, is the structure shown in the graph of the
relationship of the elements of the LTS; P, is the operator
of determining the relationships of a graph; S, — LTS,

which is considered at a certain point in time from the
standpoint of structure formation.

Therefore, system S is determined by the sequence
of operations:

{R}=PPPR. ®)
Given (4) we obtain:
S= (P150)(P280)(P350) : (9)

Based on the proposed graph analytic representation
of the LTS model, it is possible to analyze its structure.
Consider the uncertainty property of the LTS graph
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analytic model, which we will call the uncertainty of
system implementation. Let uncertainty be determined by
characteristic A, which is measured on a continuous scale
from 0 to 1 and changes with time. The time scale reflects
the process of changing the system that corresponds to the
dynamic property. For example, if the system model does

A A

Ao

not display any of its properties, then the estimate A =0, if
the system with sufficient certainty reflects half of its
properties, then the estimate A = 0.5, and if the system is
fully displayed, then A = 1. In Fig. 2 levels

A = {0,1; 0.9; 1} are selected. Horizontally we set aside
time t.

Fig. 2. Changing uncertainties with the evolution of the system

Consider the individual phases of changing the
uncertainty of system implementation.
The first phase: At, =(t,—t,) — conditional start (t,)

and end (t,) of the process of formation (development) of
the system, which is determined by levels A and A,,

which are close to the lower and upper thresholds of the
uncertainty of system implementation. The source of
uncertainty is the process of development itself, that is, at
this stage the same element of the system can be displayed
in different variants. Note that the level A, =1, which can
theoretically be achieved in an infinitely long time,
corresponds to the state of complete determination of the
model of the system obtained in the process of system
implementation.

The second phase: At,=(t,—t,) — stationary
existence of the formed system.

The third phase: At, =(t,—t,)-
(decay, disintegration) of the system.

The pre-system state (t <t,) reflects the properties of
the system environment S, .

The post-system state (t> t,) reflects the properties
of S, after the complete destruction of the system.

The LTS, which is considered in terms of system
approach, can be reflected by a set of its individual models
(system representations), which can be written in the
form:

the destruction

. t
A=lim ¥ {S"},
f']:(?;nst

(10)

where 4 — system (object) that is displayed; S!"” — a system

model of object A at time t; n — the number of invariants in
the system model.

The dynamic system can be defined in a discrete or
continuous view. Since the planning of the development
program is carried out for a specific period, and the
change of the development indicators occurs at discrete
(control) moments of time, it is more appropriate for the
LTS to discrete view of the process of its development.

We will use a matrix method for describing LTS
based on the use of hypercomplex matrices [37]. Let us
write a hypercomplex matrix for the simplest system
shown in fig. 3, where A and A, are elements of the
system and y,, and y,, are the interactions between these

elements.

y12

y21

Fig. 3. The simplest connected system

We obtain a matrix of the structure of the system S:

ISI{ AlYs }
Yal A
on the main diagonal of which elements reflecting the
presence and properties of the elements of the system S:

a, =A0), (12)

where a, — a diagonal element of the matrix standing at
the intersection of the n-th column and the n-th row;
A, (S) — n-th element of the system S.

(11)
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To the left and to the right of the main diagonal are
elements of the matrix, which reflect the interaction
between the elements of the system and are determined by
the rule:

By = Yo (S), MM, (13)

where a - the element of the matrix that stands at the

intersection of the n-th row and the m-th column; ynm —
interaction of the element An with the element A, of the

system S in the direction from A, to A .

The order of the matrix is determined by the number
of elements and hierarchical levels of system S. In this
case, the order of the matrix N = 2.

In dynamic LTS, the elements of the matrix Y
depend on time, reflecting the development process:

[An = AL, Yo = Y()]=S =S(1).

According to the steps of uncertainty change (Fig. 2),
we write down the conditions under which the matrix Y
will reflect the main phases of the development process:

- phase of development

(14)

460 _,

ot 7)

Analyzing the hypercomplex matrix of the system
under study, it is possible to construct the system
implementation process curve corresponding to this
system.

Conclusions

In the article, the basic principles of sustainable
development of transport infrastructure are analyzed and
the description of the mathematical apparatus of formation
and research of projects of development of transport
infrastructure is given. The targeted aspects of the
transport  infrastructure development program are
considered. On this basis, a systematic representation of a
logistic transport system containing a set of system
invariants defining its properties was proposed. A method
of describing the structure of LTS based on the use of
hypercomplex matrices, which allows taking into account
interactions between elements of the system. In dynamic
LTS, elements of a hypercomplex matrix depend on time,

which reflects the main phases of the development
process.

The scientific novelty of the article is a generalized
formalized representation of LTS that can be used to
analyze and optimize its structure. Of practical importance
is the ability to form transport infrastructure within the
development program by using a graphical analytical
representation of the LTS, which reflects the elements and
information and material links between them.

LICIO)NY (15)
dt

Differentiation is performed by all system invariants;

- steady-state mode is defined as follows:

d(s() _ ..
== (16)

- the decay phase is defined as follows:
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HIJIbOBI TA CHCTEMHI ACHEKTH ITIPOTPAMM PO3BUTKY TPAHCIHIOPTHOI
IHOPACTPYKTYPU

IIpeqMeToM 1OCIHI/KEHHS B CTAaTTi € MPOTpaMy Ta MPOEKTH PO3BUTKY TPAHCHOPTHOI IH(PACTPYKTYpH 3 BHIUICHHSM JIOTICTUYHOT
cucremu. Mera — po3po0Ka CHCTEMHOTO YSBIICHHS MPOILECY PO3BHUTKY JIOTICTUYHOI TPAHCIOPTHOI CUCTEMH 3 ypaxXyBaHHIM LijeH
MpOrpaMd PO3BUTKY TPAHCIOPTHOI iH(pacTpykTypu. B crarTi BHpillleHI HACTYNHI 3aBJaHHSI. CHCTEMATH3allisl LiJied Ta 3aBOaHb
MIPOTPaMU PO3BHUTKY TPAHCIIOPTHOI iHPPACTPYKTYpH, MPOBEACHHS aHai3y OCOOIMBOCTEH JIOTICTUYHOI TPAHCIOPTHOI CHCTEMH Ta
MPOLIECiB YIPaBIiHHA ii PO3BUTKOM, pOo3po0Ka y3arajJbHEHOro (OpManizoBaHOTO MOJAHHS JIOTICTHYHOI TPAHCIIOPTHOI CHCTEMH Ta
nponecy ii po3BUTKYy. [ BUpIMIEHHS BKa3aHWX 3aBJaHb BHKOPHCTOBYIOTHCS METONM CHCTEMHOTO aHai3y, TEeOpis MHOXXHH,
rinepkoMIUIeKCHUX Martpunb. OTpuMaHi Taki pe3yabTaTH. [IpoaHani3oBaHi NPHHIWMNM CTIHKOTO pPO3BHTKY TPaHCHOPTHOI
indpacTpykTypu. B crarTi 3anpornoHoBaHa cucTeMaru3allis minei Ta 3aBJaHb MPOrpaMy PO3BHTKY TPAHCIIOPTHOI IHQPACTPYyKTypH Ta
BUJIUICHI OCHOBHI NPHHIMOM II CTIHKOTO PO3BUTKY. PO3IIsIHYTO 3aBHaHHA PO3BHUTKY JIOTICTHYHOI CHCTEMH B TPAHCIIOPTHIH
iHppacTpyKTypi KpaiHU. 3alpPONOHOBAHO OIAHHS JOTICTUYHOI TPAHCIIOPTHOT CHCTEMH y B rpada, 1e BEepIIMHAMH € i1 eIeMeHTH, a
3B’sA3KaMH € iHQopMaliifHi W MarepianbHi MOTOKH. [IpM BH3HAUYeHHI NPHUITYCTUMOIO DIBHSA MapaMeTpa PO3BHUTKY JOTICTUYHOL
TPAHCHOPTHOI CHCTEMH BHHHMKAIOTH TaKi BUAM 3a7ad Y3TOMKEHHS NOpU NPHUHHATTI YNPaBIiHCBKUX pIICHb, SK I1HTETrpajbHE,
JIeTepMiHOBaHEe Ta Iiama3oHHe. Y (opMani30BaHOMY BHJI JIOTiICTUYHA TPAHCIIOPTHA CHUCTEMa IIOAAETHCSA SIK HAOlp CHUCTEMHHX
iHBapiaHT, sKi BHU3HAYAIOTH ii BJIACTHBOCTI: KOMIUIEKCHOCTI, NMHAMIYHOCTI W CTPYKTYpHOCTi. Bu3HaueHi Tpu (a3u 3MiHEHHs
HEBHU3HAYEHOCTI 3 ypaxXyBaHHIM PO3BHTKY cUCTeMH. [ IepKOMIUIEKCHA MaTPHIL CHCTEMH JO3BOJISIE BU3HAUUTH 11 €IEMEHTH i 3B’SI3KH
MDK HUMH. BHCHOBKH: TpoBeeHNi aHai3 MpeAMeTy JOCITIPKEHH 0Ka3aB, 10 3aJIMIIAIOTECS HEBUPIIIEHUMH ITaHHS, ITOB’s13aHi 3
BHOOPOM CHCTEMHOI KOHLEMI] i METOJOJIOTIYHOrO IHCTPYMEHTapito Ul (OPMYBaHHS PO3MOAIIEHOI JIOTiCTHYHOI iHQPACTPyKTypH,
BUAUICHI TpoOJiieMH TpaHCHOPTHOI iHPpacTpykTypu Ykpainu. Ha OCHOBI 3ampomoHOBaHOTO TpadoaHaTITUIHOTO TIOJAHHS
JIOTICTUYHOI TPAHCIIOPTHOI CUCTEMH MOYKHA IIPOBOIUTH aHANI3 ii CTPYKTYpH.

KurouoBi cioBa: TpaHcnmopTHa iHQpacTpyKTypa; CTIMKHH DPO3BUTOK; JIOTICTHYHA CHCTEMa; TIMEPKOMIUICKCHA MAaTPHIS;
CHCTEMHE TIO/IaHHS; (ha3h PO3BUTKY.

HEJIEBBIE U CUCTEMHBIE ACIIEKTbBI IIPOI'PAMMBI PA3BUTUSA
TPAHCHOPTHOM MH®PACTPYKTYPBI

IIpeavMeToM nccienoBaHHs B CTaThe SIBISAIOTCS MPOTPAMMBI U IPOEKTHI Pa3BUTHS TPAHCIIOPTHOH MH(PACTPYKTYPHI C BBIIEICHHEM
noructhuueckoii cucremsl. Llesib — pa3paboTka CHCTEMHOTO HPEACTAaBICHHUS IMpolecca Pa3sBUTUS JIOTHCTHYECKON TPAaHCIIOPTHOM
CHCTEMBl C YYeTOM Iieleil IporpaMMbl Pa3BUTHS TPAaHCHOPTHOH WHQPPACTPyKTYpbl. B cTaThe pemieHsl ciepyomue 3aJadM:
cUcTeMaTu3anus Ieneil W 3aJad MporpaMMbl Pa3BUTHS TPAHCHOPTHOW HMH(PACTPYKTYPHI, aHAIM3 OCOOEHHOCTEH JIOTMCTHYECKOMN
TPAHCIIOPTHOW CHCTEMBI U IPOLECCOB YNPAaBICHUS €€ Pa3BUTHEM, pa3paboTka 00OOLIEHHOTO (OPMATM30BAHHOTO IMPEJICTABICHUS
JIOTHCTHYECKON TPAaHCIOPTHOM cUCTeMBl M mpouecca ee pa3BuTus. JlIs pelleHHs YKa3aHHBIX 3a]lad MCHOJb3YIOTCS METOMAbI
CHCTEMHOTO aHajM3a, TEOPHs MHOXKECTB, THIIEPKOMIUIEKCHBIX Marpull. [lomydeHs! ciexyromue pe3yabTaThl. [IpoaHamm3upoBaHb!
MPUHIUIBl YCTOHYUBOTO Pa3BHTHSA TPAHCHOPTHOM WH(PACTPYKTYpsl. B cTaThe IpemolkeHa CHCTEMATH3allUs Leled W 3amad
MIPOTPaMMBI Pa3BUTHS TPAHCIIOPTHOH MH(PPACTPYKTYPHI U BBIACICHBI OCHOBHBIE MPHHITHITEI €€ yCTOIYMBOTO pa3BUTHs. PaccMOTpeHsI
3a7a4M Pa3BUTHUS JIOTUCTUUECKOH CHCTEMBI B TPAHCTIOPTHON MH(PACTPYKType CTpaHbl. [IpeanokeHo npencTaBiIeHne JJOTHCTHIECKOi
TPaHCIOPTHOH cucTeMbl B BHAe Tpada, Ie BepIIMHAMHU SIBISIFOTCS €€ JJIEMEHTBI, a CBS3SIMU SIBISIFOTCS WH(OpPMAIMOHHBIE U
MaTepHanbHble MOTOKU. Ilpu ompeneneHuH AOMYCTHMOIO YpOBHs MapaMeTPOB Pa3BUTHs JOTUCTUYECKOW TPAHCHOPTHOM CHCTEMBbI
BO3HMKAIOT TaKKe BHUJIbI 33]1a4 COTIACOBAaHMs YIIPABICHUECKUX PEIICHUH, KaK HHTErpaJlbHOE, IeTEpPMUHUPOBAHHOE U AMana3oHHoe. B
(opManM30BaHHOM BHJIE JIOTMCTHYECKas TPAHCIOPTHAs CHUCTEMa IPEICTaBIAeTCs Kak HAOOp CHCTEMHBIX HMHBApHaHT, KOTOpBIE
ONpPENENSIOT €€ CBOWCTBA: KOMIUIEKCHOCTH, JMHAMHYHOCTH M CTpyKTypHOocTH. OrmpeneneHbl Tpu (a3l HM3MEHEHHUs
HEOTIPEIETIEHHOCTH B MPOIECCe PA3BUTHUS CHCTEMBI. | MITEpKOMIUIEKCHBIE MAaTPHUIIA CUCTEMBI TTO3BOJISIET ONPEIEIHTh €€ 3JIEMEHTHI U
CBSI3M MEXKIy HHUMH. BBIBOJABI: TIPOBEICHHBIM aHAIN3 OOBEKTa MCCIIEMAOBAHMS MOKa3ad, YTO OCTAIOTCS HEPEHIEHHBIMH BOIIPOCEHL,
CBSI3aHHBIE C BHIOOPOM CHCTEMHOH KOHIENIMH M METOAOJIOTHYECKOTO WHCTPYMEHTapus il (HOPMHUPOBAHUS pacpeieleHHoi
JIOTUCTUYECKOW MH(PACTPYKTYPHI, BBIAEIEHBI MPOOIEMBl TPAaHCHOPTHOH MHGPACTPyKTypsl YKpawHbl. Ha ocHOBE mpeioxeHHOTo
rpadoaHaIMTHYECKOTO MPEACTABICHNE JTIOTHCTHIECKON TPAHCIOPTHOM CHCTEMBI MOXKHO NPOBOANTD aHAIIU3 €€ CTPYKTYPHI.

KiioueBble clioBa: TpaHCIOPTHas MHQPACTPYKTypa; YCTOWYMBOE pa3BHUTHE; JOTUCTHYECKash CHUCTEMa; T'MIEPKOMILICKCHAs
MaTpHIIa; CUCTeMHOE MPe/ICTaBlIeHKe; (a3bl pa3BUTHSI.
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J. I1. JINTBUHEHKO, O. B. MAJIEEBA

KOMHﬂEKCHPIf[ METO/JI BAJTAHCYBAHHS TA TAPMOHI3AIIIL IHTEPECIB
CTEUMKXOJIZAEPIB ¥ IIPOEKTAX PO3BUTKY TPAHCIIOPTHUX CUCTEM

IIpeqMeToM IOCHI/UKEHHSI B CTATTi € NPOIECH YIPABIIHHS 3alliKaBICHHMH CTOPOHAMH IPOEKTY. PO3IIINaroThCsS CKIIAMOBI 3MIiCTy
MIPOEKTIB PO3BUTKY TPAHCHOPTHUX CHUCTEM, 30KpeMa 1HTepecH CTelkxonnaepiB. Mera poboTu — po3podka MeTony OanaHCyBaHHA Ta
rapMoHi3amii iHTepeciB CTEHKXOJIAEPiB y MPOEKTaX PO3BUTKY TPAHCIIOPTHHUX CHCTEM. B craTTi BUpINIYIOTHCS HACTYIHI 3aBJAHHS:
PO3IIBI OCOOJIMBOCTEH YIPaBIIHHS MPOEKTAMHI PO3BHTKY TPAHCIOPTHHX CHCTEM, BUIUICHHS OCHOBHHX 3alliKaBICHUX CTOPIH IS
MIPOEKTIB PO3BUTKY TPAaHCIOPTHHX CHCTEM Ta aHali3 IX IHTepeciB, po3poOka MeTony OallaHCYBaHHsS IHTEpECiB CTEHKXOIAEpiB,
po3poOka  (HopMaTi30BaHOTO YSBICHHS B3a€EMO3B’SI3Ky I1HTEpECiB CTEHKXONAEpiB Ta LiNed NpOeKTy. 3acTOCOBaHI METOIM:
METOJOJIOTI] YNpaBliHHA MPOCKTAMH, TEOpis CTEHKXOJAEpiB, TEOpis IIHHOCTEH, CUCTEMHHMH MiAXiJ, MaTpH4YHI MOJEINi, MOJIENb
Mituena. OTpUMaHO HAcTyIHI pe3yspTaTu: [IpoaHani3oBaHO BHMOTH CTaHIAPTIB 3 YIPABIiHHS NMPOEKTAMU CTOCOBHO LIHHICHOTO
MiAXO0Y 1 yIPaBIiHHS 3aI[iKaBIEHIMHU CTOPOHAMH MPOEKTY. PO3IIIHYTO OCHOBHI XapaKTEPUCTHKU MPOEKTY PO3BUTKY TPAHCIIOPTHUX
CHCTEM: BIUIMB Ha XapakTep COLiaJbHO-eKOHOMIYHOTO PO3BHTKY PErioHy, 3HaYHA BapTiCTh, JOBFOTPHBANIICTD, B3a€EMOJIS AEPKABHUX
OpraHiB Ta NpUBAaTHUX (GipM. Bu3HaueHO MHOKMHY 3alliKaBIEHUX CTOPIH IIPOEKTY PO3BUTKY TPAHCHOPTHHX cucTeM. [IpoaHanizoBaHo
crenu(pivHi XapaKTePUCTHKH MIOAO0 YIPABIIHHS TPAHCIOPTHUMHU IPOCKTAMH DPI3HUMH 3alliKaBICHUMH CTOPOHAMH, TaKi SK
OYiKyBaHHSI, I[iJTi, pOJIi, CTYMiHb BilMOBITaJbHOCTI Ta BiIMOBIAHI Jii. 3aIPOMOHOBAHO KOMIUICKCHUI MeTON OallaHCYBaHHS iHTEPECiB
creiikxonaepiB. Hagano ¢popmanizoBaHe ysBICHHS B3a€MO3B 3Ky iHTEPECIB CTEHKXONIEPiB Ta LJIEH MPOSKTY y BUTIISAAI MaTPUIHUX
Mozeneil. BucHoBku: mpu QopMmyBaHHI MeTOAy OajaHCYBaHHS Ta TapMOHi3alii iHTEpeciB CTEHKXOIEpiB CiIiJ 3aCTOCOBYBAaTH
LiHHICHUH MiAXix, TOOTO BpaxOBYBaTH IHTEPECH CTEHKXONIEPIB, SKi BIUIMBAIOTh HA BUKOHAHHS POOIT MPOEKTY MPOTATOM BCiX €TariB
KUTTEBOTO UK. 3allPOMIOHOBAHUN METO]] BCTAHOBIIIOE YiTKHHA NTOPUTM Iiil Ui AOCSATHEHHsS MoTpiOHOTO pe3ynbrary. Po3poOka
MoOZeNeil B3a€MO3B’S3Ky JIO3BOJMTH (OpMali3yBaTH Ta CTPYKTYpHO TIPEICTaBUTH OCHOBHI CKJIamoBi eramiB poboTH 3i
CTEeHKXONepaMy NMpoekTy. B momanemoMy, naHa poOoTa JO3BOJIUTH IIPOJOBXKHTH HAYKOBI JOCIHIKEHHS B HAIPSIMKY PO3pOOKH
MoJeIei Ta MeTOIB OCiIKSHHs] KOMyHIKaliil Ta pU3HKIB POEKTY.
KurouoBi ciioBa: ynpaiiiHHS HPOEKTaMH; CTEHKXOJIIEPH; TPAHCIIOPTHA CHCTEMA; MOJIeNb B3a€MO/Iil; MATPHIHI MOJEII.

Beryn CTBOPIOETHCS  HEOOXIMHICTH  PO3pOOKHM  HOBUX Ta

MOIU(IKOBAaHUX METOIIB VIPABIIHHA IIPOCKTaMHU Y

Pe3ynbpraTi OCTaHHIX JOCHIPKEHb BKa3yIOTh, IO
MPOSKTHUI MiJXiJ] B yIpaBJiHHI OpraHizamisMud Ha (oHi
YCIIITHOCTI WOTO 3aCTOCYBaHHS Yy HaWpi3HOMAaHITHIIIHX

C(I)ean, MpOJAOBIKY€E CHUCTEMATUYHO Ta IMBUIKO
PO3BUBATHUCA. Po3BuBaroTecs Ta 3HaXoIiATh HOBI
MOXKJIMBOCTI JJIA 34CTOCYBAHHA CHCTEMHU 3HaHb,

TEXHOJIOTII, 110, B CBOIO HYepry, JO3BOJISE BHUPIIIyBaTH
3aBIAaHHS CTBOPEHHS ILIHHOCTEH, a, TaKOX, JOIOMAarae
BUpINIyBaTH  IIOCTAaBJICHI  3aBJaHHi y  yMOBax
oOMexeHocTl y 4Yaci Ta IHmIMX BUmax pecypciB [1].
B nomykax nmoganbIiux HUISIXIB PO3BHTKY TEOPETHYHHX
0a3uCiB TPOEKTHOrO YIPABIiHHS BYeHI Halyacrille
MOTO/KYIOTBCSL B TOMY, INO Ieil HUSIX TOBHHEH
OazyBaTHcs Ha  MOAESIX Ta  METOAAaX  aHaJi3y
CTPYKTYpHHUX  BJIACTHBOCTEH  CHCTEM  IIPOEKTHOTO
YHOpaBiIiHHA [2, 3, 4].

Tum HE MEHIII, CKJIQJIHICTh HUHIIITHEOTO
€KOHOMIYHOTO  Tepiofy IMiJHIMae THTaHHA OO0
MEpPCIIEKTUBHOCTI ~ CTBOPEHHS  HOBUX  KOHICMIIH
YOPaBIIHHS MPOEKTAMH, SKi MOTIHM O BUPIIINTH BaX<JIHBi
Ta aKTyaJpHI Ha CBOTOMHI MpPOOJIEeMH YIpPaBIiHHA 3
ypaxyBaHHSIM TEHJCHINH riobanizarii, iHTeNekTyam3arii,
mimkuTamizaii Ta 3MOIM O JaTH aKTUBHHUI MOMITOBX ISt
E€KOHOMIKH.

Cy4acHi MmiIX01u, B CBOIO YEpry, HE 3aBXIM 3aTHI
YCHINIHO BIUIMHYTH Ha TNPOEKTH, IO 3aCTOCOBYIOTHCS Y
cnenudiyHUX rary3six IPOMHUCIOBOCTI Ta OyAiBHULTBA. A
IIBUAKOIUIMHHICT HayKOBUX 3MiH BHMarae BiJl Cy9acHHX
METO/iB YIpaBIiHHSA 3Ha4YHOI THYYKOCT] Ta
IHBapiaHTHOCTI, sika O J103BOJIMJIA 3aCTOCOBYBAaTH METOIH
MIPOEKTHOTO Miaxoxy y Oyb sikii ramysi. B rakiit curyarii

OKPEMHX TaIly3siX.

B cydacHuX yMoBax TMOTTMOJICHHS iHTETpamiiHuX
mporieciB 3 €BponeilickkuM  COI030M,  PO3PHBOM
eKOHOMIYHUX 3B’s3KiB 3 Pocilickkoro ®Denepariiero Ta
OKYNAIli€}0 YacTHHU YKPAlHCBKUX TEPHUTOpPiH, Iepen
JIEpXKaBOIO CTOITh 3aBAaHHA IepeOylIOBH OCHOBHHX
TPaHCIIOPTHUX HANPSMKIB 3 OpIEHTAlli€l0 Ha HOBI
€KOHOMIYHI YMOBHU. A rio0aiizallisi €eKOHOMIKH, B CBOIO
4yepry, JMKTYe HOBI YMOBM ICHYBaHHSI TPaHCIIOPTHHX
KOPHIIOPIB, SIKI Terep Bke He 0OMEXKYIOThCS PErioHOM, a
MalOTh BpAxXOBYBaTH 3arajJibHOCBITOBI TeHAEHII. Sk
MOKa3ye JIOCBiJ INepeloBHX KpaiH CBiTy, pO3BHHEHA Ta
cyJacHa TpaHCIIOPTHA iH(ppacTpyKTypa MOXe
3abesrmeuyBati 10 30% BaJOBOTO  BHYTPILIHHOTO
OpoAyKTy KpaiHu. B Toil ke wac 3meHmenHsa Ha 1%
JOTICTHYHUX BUTPAT KOMIaHii Moxe mpusBect a0 10%
pocty mpojax nponykuii wiei xommnanii [5]. B Takux
yMoBax YkpaiHi BKpail HEOOXiJHO HapoIlyBaTH CBill
TPaHCIIOPTHUI MOTeHLIal, po30ynoByOYH Ta
YAOCKOHAIOIYHM TPAHCIOPTHY 1HPpacTpykrypy. Jist
LbOTO BAYKJIMBO 3aCTOCOBYBATH HalicydacHimi
METOIM Ta TEXHOJIOTII MPOEKTHOTO MEHEKMEHTY
mix  uvac ¢QopmyBaHHs Ta  peawmizamii = IPOEKTIB
PO3BUTKY  TPaHCHOPTHHX  CHCTEM.  BUKOpHCTaHHS
nepesIoBUX Po3po0OK y HANPSIMKY YHpaBIiHHS NPOEKTaMU
JO3BOJIMTH  JIEpXKaBi MIABUIMUTH TEMIH Ta SKIiCTh
BUKOHAHHS TIPOEKTIB, IO B CBOIO Yepry HpuBelne 10
SAKICHOTO ~ €KOHOMIYHOTo  CcTpuOKa Ta  JIO3BOJIUTH
NPUIIBUIIINTA TEMIIM 3arajbHOTO EKOHOMIYHOTo Ta
COILIATBHOTO PO3BUTKY SIK BCEPEIOMHI JEpXKaBH, TaK i
PETiOHY B LIJIOMY.

© M. I1. JIutBunenko, O. B. Maineesa, 2019
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AHaJi3 ocTaHHIX J0CTiTKeHDb i myOJikamii

OcraHHIM dYacoM, Yy HAayKOBHX IyOmiKarisx,
NPUCBSIYEHUX  IPOEKTHOMY  YNpPaBJiHHIO, 4acTo
BUCIIOBJIIOETHCS AYMKA, 1110 MIPIOPUTETHOIO METOIO Mij Yac
YIOpaBIiHHSA TPOEKTOM Mae OyTh He 30UIbIICHHS
(iHaHCOBOTO MpPUOYTKY, a CTBOPEHHS 4Yepe3 IPOEKTH
HOBHX JTFOJCHKHX I[IHHOCTEH Ta 3aI0BOJICHHS THM CaMUM
moTped 3alliKaBJICHUX CTOpPiH, sAKi abo OepyTh ydacTh y
BHKOHaHHI TPOEKTYy, ab0 € KOPHUCTyBauyaMH MPOIYKTY
npoekty [6]. Taka miHHICHO-OpiI€EHTOBaHA MOJEh 3aliMae
0CcOONHMBE MiCIle y TMPOEKTaX PO3BUTKY TPAHCIOPTHUX
CHCTEM, ajpke TPAHCIOPTHI CHCTEMH pPO30YIOBYIOTHCS
4acTo He SK NPUOYTKOBI 00’€KTH, a SIK MPOIYKT, IO
3aJI0BOJIbHSIE TOTpeOu Oi3HeCy Ta 3arajJioM HacelIeHHs
periony [7]. 1 came 3amoBosieHHs MOTpeO KOpPHCTYBadiB
MAa€ CTAaTH KaTalli3aTOPOM iX CKOHOMIYHOTO PO3BHUTKY, IO
1 € LUUTI0 JepXKaBHOI MiSJIBHOCTI y cdepi po30ymaoBu
iHbpacTpykTypu. THM HE MEHIII, B YIPaBIiHHI IPOCKTaMHU
HE 3aBXXH 3BEPTAIOTh yBary Ha If0 0COOIHMBICTh TATy3i.

KonmenTyanpHi NHTaHHA YOPaBIiHHA INIPOCKTAMH
IIUPOKO TMPEACTaBICHI Ta ONHUCAHI Yy MDKHAPOIHUX
craggaptax PMI [8], are, 3 omgHOTO OOKY, I1i CTAHAAPTH HE
€ HE3MIHHUMHU 1 TIOCTIHHO PO3BHBAIOTHCS, a 3 IHIIOTO OOKY
Taka MIMPOTa OIKCAHWUX CTaHOApPTIB HE MOXe OYyTH
€IMHOIO [UIS PI3HOMAHITTS Taily3eld, B SKUX BOHH
3aCTOCOBYIOThCs. Came TOMY B KOKHOMY KOHKPETHOMY
BUIAJKy KEpIBHHUKH MPOEKTIB 4YacTo MOJU(DIKYIOTh Ta
BU/IO3MIHIOIOTh CTAaHAApPTH 3TiHO BJIACHUX MOTped Ta
BHMOT Tay3i.

[Ipobiaemamu  pO3BUTKY  IHPpPACTPYKTypH  Ta
OCOONMBOCTSIMH TaKHX TPOEKTIB B CBOIX poboTax
saiimarotbess A. M. Iaciuamk [9], B. 1. Sxynir [10],
I1. 'mac6epren [11], Pantaleo D. Rwelamila [12] Ta iami.
ABTtopu BHUIAIOTH 3HAYHY BaXKITUBICTh
IHQPACTPYKTYpHUX  NPOEKTIB Yy  MOJITHIHOMY  Ta
€KOHOMIYHOMY CErMEHTI Cy4YacHOro CBITY. A TaKoX
3BEpPTAlOTh OCOOJIMBY yBary Ha 3pOCTal4dy poJib
HACEJICHHs, K  CTeWkxojaepa  iH(PACTPYKTYpHOIO
MPOEKTY, Ta Ha JOIUIBHICT I[IHHICHOTO MIiAXOAY MpPHU
peastizaiii MpOeKTiB PO3BUTKY iIHPPACTPYKTYPH.

MeTomONOTiYHI  OCHOBH  YIPAaBIIiHHA IPOEKTAMHU
BHKJIIAICHO B HAHOUIBII YCHIITHOMY 1 TOMYJISPHOMY
craagapta PMBOK [8], sikwif HamaraeTscs 3i0paTtu B co0i
BCi HaliKpamni Ta HalaKTyallbHIIII MPAKTHKH Ta MOCTIHHO
OHOBJIFOBATH CBOIO KOHIICIINIO YIPABIIHHS IPOCKTaMHU.
Henonikom 1iei poO0TH MOKHA BBaXKAaTH 30CEPEIKCHICTD
Ha y3arajJbHEHHSX Ta cBigome BlAKHMIaHHS
HECTAaHIAPTHHUX Ta HE MPUHHATHUX TOYOK 30py. B meBHiit
Mipi TaKy IO3HUIII0 MOXHAa BB@XKATH 1 MeEpeBaroo.
[MuTaHHAME KOHIENTYyami3amii ramys3i TakoX 3alMaiucs
BueHi: /. Konpoii [13], K. IBetkoB [14], O. Jlebenena
[15], C. bymyeB [16] Ta iHmI BITYM3HSHI Ta 3aKOPIOHHI
BYeHi. TakuMm 4YMHOM, MOXHa BBaXaTH, WO cdepa
JIOCHI/DKEHb X04 1 Mae Bxe cdopmoBaHy 0a3zy, aie

NPOJIOBXYE PpO3BMBaTHCSA. TWM HE MeEHII, BYEHI
HalJacTile  HAaMararoTbCsl  y3araJlbHUTH — MOJEINi
YIpaBIiHHSA MPOEKTOM, AKi 0 e(eKTUBHO

BHKOPUCTOBYBAJIACh y OLIBIIOCTI MIPOEKTIB, TOMII, SIK MAJIO
XTO HamaraBcs MiUIalITyBaTH iX JO OKPEMOi Taimy3i, B
paMKax sIKOi i BUKOHYETHCS MPOECKT.

OcranHimM yacoM, B YKpaiHi Ta y cBiTi Ha0yBae Bce
O1IBIIOrO TOIIMPEHHS I[IHHICHO-OPIEHTOBAHUN MiIXiJ 1O
YIpaBiiHHA, SKUH, 30KpeMa, 3acTOCOBYEThCS 1 B
yopaBliHHI TpoekTamu. Ilel miaXxig IPYHTYETbCS Ha
Teopii "3arikaBIeHNX CTOPIH" i BKa3ye, 0 OCHOBHA MeETa
Oyap SIKOTO TPOEKTYy — L€ 3aJ0BOJICHHS IHTEpECiB Ta
mimer  ycix, abo TeBHHWX, 3amiKaBICHUX CTOPIH
npoexty [17].

BujinenHst HeBUpilIeHUX paHillie YaCTHH 3arajibHOl
npodJjemn. Mera podoTn

TakuM 9uHOM, SKIO OyAyBaTH  KOHIICTIIIIIO
VOpaBIiHHA TPOSKTAaMH Ha CyJacHHX IaxXoJax Ta
TEHJCHLISX, TO 0COOJIMBY yBary MoTpiOHO 3BEpHYTH came
Ha THTaHHI iMeHTU(IKALIi Ta OIIHIOBAHHI 3alliKaBICHUX
CTOPIH MTPOEKTY.

Meroto crarTi € po3poOka MeToy OanaHCyBaHHS Ta
rapMoHi3alii 1HTepeciB CTEHKXOJJAepiB y MpOeKTax
PO3BUTKY TpaHCHOPTHUX cucTeM. CuHCTeMHHE Ta
MIHHICHUH MAXig, 3amisHAd y CTarTi, JOMOMararoTh
CHCTEeMAaTH3yBaTH Cy4YacHI METOH Y JIAKOHIYHY Ta Ji€BY
KOHIICMIIII0, 5Ky Oyae 3pydyHO 3aCTOCOBYBAaTH Ha
TIPaKTHUII.

B crarTi BUpIIIYIOTHCS TaKi 3aBIaHHS:

- PO3rJIsL] OCOOMMBOCTEH YNPABIIHHS TMPOCKTAMH
PO3BHUTKY TPAHCIIOPTHHUX CHUCTEM,

- BUJJICHHS OCHOBHMX 3alliKaBJICHUX CTOPIH JUIs
MPOEKTIB PO3BUTKY TPAHCHOPTHHX CHCTEM Ta aHami3 iX

iHTEepeCiB,

- po3pobka  MeTony  OandaHCyBaHHS  IHTEpECiB
CTEHKXOJIACPIB,

- po3po0Oka (hopmaiizoBaHOTO VSIBICHHS
B3a€MO3B’A3Ky IHTEpeciB CTEHKXONIepiB Ta IIiei
HPOCKTY.

Marepianu Ta MeToau

[TpoekTH pPO3BUTKY TPAHCHOPTHUX CHCTEM MAalOTh
PSR 0COONMMBOCTEH, OJHA 3 AKHX — IHTEpecC Aep’kaBH Ta
rpoMazacekocTi. Tomy 1o, Haifyacrimre, MPOEKT JTaHOTO
TUIy € BAXIUBUM (AKTOPOM JUIi PO3BHTKY HE TakK
KOHKPETHOI KOMIIaHii, IK perioHy B I[JIOMyY, a 1HOJI MOXe
MaTu HaBiTh MikHapoxHuil BrumB. KpiMm Toro, mix wac
BUKOHAHHS TAaKUX MPOEKTIB HEPIJIKO BiJOYBAIOTHCS 3HAYHI
3MiHHM 3BUYHOTO JUISl MICLIEBHX JKUTEIIB MIPOCTOPY, a 1HOAI
HaBiTh JIOBOAMTBHCS MPOBOAWTH CHELialbHI podOTH 3
TepeceNieHHs] HaceJIeHHs /sl BUKOHaHHA poOir. Taki
3MiHH MOXYTh HECTH SK COIliaJibHI TaK 1 EKOJOTiYHi
pm3ukn. CamMe TOMY pOJIb Ta IHTEPEC I'POMAJICBKOCTI, SK
3aIliKaBJIEHOI CTOPOHH, y TaKHX IPOEKTaX, MOXE MaTH
BU3HAYAJIBHUM XapakTep, a CYyCHUICTBO, PETiOHAJIbHI
TPOMAJICBKI OpTaHi3allii Ta JIOKaIbHi JIiJepy MOXYTh MaTh
HeaOMSKWi BIUIMB Ha TPOEKT. IcTopis 3Hae akTh, KOIN
4yepe3 IMpPOTECT MICIEBOIO HACENIeHHS JIOBOAMIIOCS
BiIMIHATH BEJIMUYE3HI 32 00CSITOM 1HBECTHIIIHN MPOEKTH, IO
BinOyBasmcs Bxke Ha eTami OyniBHUITBAa. CaMe TOMY pOJIb
CYyCITIUTBCTBA HE BapTO HEJOOIHIOBATH i OpaTH 10 yBaru
BXE Ha Mepiux eramax —mpoekty. KoHuernmis
"rpomasicekoi miHHOCTI" Oyna po3podiena M. Mypowm e
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B 1995 p. i 3 THX mip MHMPOKO OOrOBOPIOETHCS B HAYKOBUX
poboTax no Bceomy cBiTy [18].

[HIIUM OCOOJIMBUM YYaCHUKOM MPOCKTY PO3BUTKY
TPAHCIIOPTHUX CHUCTEM € TIPCACTABHUIITBO BJIAJIU Y PETIOHI
qu  gepkai. CamMe TONITHYHI Ta aaMiHICTPATHBHI
MIPEICTaBHUKH BiJlirpaloTh POJIbh KOMYHIKAIlIHHOTO MicTKa
MIXK TPOMAJICHKICTIO Ta MpeCTaBHUKaMHU Oi3Hecy, Taka iX
posiib  JapoBaHa  JEMOKPAaTHYHUMH  OCOOJHMBOCTSIMHU
MOJITHKA YKpaiHW, a TakoX iX IpeICcTaBHUILBKOIO
¢dyHKITIEID. YPAIOBI MPEACTABHUKHA MAIOTh 3IiHCHIOBATH
MIATPUMKY MPOCKTY Ha BCIX €Tamax >KUTTEBOTO MHUKIY, a
TaKOXK 3aXHUINATH IHTEPECH OJHHX 3aIliKaBJICHUX CTOPIH
BiTHOCHO iHIMX. OCHOBHUM IHTEPECOM MAIOTh CITYKHTH
IHTepecH TpPOMaJH, alieé TaKoX HE BapTO BUKIOYATH
JiepKaBHUN iHTEepEeC Ta 3aXHCT 3aKOHHOCTI,
pErIaMeHTHOCTI,  €KOJIOTIYHOCTI  Ta  €KOHOMIiYHOT
JIOIUTBHOCTI OYIIBHUIITBA. A TaKOXX 3aXHCT 1HBECTOPIB,
0COOJIMBO, SKIIO ITi iIHBECTOPH € TPEICTABHUKAMH 1HIIIOTO
perioHy 4u KpaiHu, a 3HAYUTh 3HAXOSITHCS Y BPA3IUBOMY
CTaHOBMIIII Yepe3 IyXKICTh PETiOHY Ta YMOB IiepeOyBaHHS.
[MpaBuibHE HAMATOKCHHS KOMYHIKAIIN 3 CYyCHiIbCTBOM,
CHpOLICHHS Ta JONOMOra y OTPHMaHHI JO3BUIBHUX
JIOKYMEHTIB, 3arajbHa MMO3UTHBHA IMOJITHYHA BOJS MO0
MPOCKTY MOXE 3HAYHO 3HHIIUTHA BEJIUKY KUIBKICTh
pPU3MKIB, IO  INpUTaMaHHI  HPOEKTY  PO3BHUTKY
TpaHCcropTHUX cucTeM. CamMe TOMYy MHTaHHIO YdYacTi
JIEpXKABHUX OPTaHIB Ha PI3HUX €TanaxX JKUTTEBOIO LUKITY
moTpiOHO BiJIaTH HANCKHY YBary.

[HIIMM ~ BaXIMBHM  CTEHKXOJNJICPOM  IPOCKTY
PO3BHUTKY TPAHCIIOPTHHUX CHCTEM € KOHTPOJIIOIOUYHI OpraH,
SKHX MOXe OyTH nekinbka [19, 20]. Bin TicHo B3aeMoie 3
JICp’KaBHUMHU OpraHaMH Ta 3a0e3Medye IHTepEeCH JICPKaBU
y ctepi K BUMOT SKOCTiI OyHIBHHUIITBA Ta AOKYMEHTAIIIl,
Tak 1 BHUMOr IIOJO0 MJOTPUMAHHS €KOJIOTIYHOI Ta
BUpOOHWYOI  Oe3mekn. OCTaHHIM YacoM  BEIHUKOTO
3HaYCHHS HaOyBa€ 1 eKoJIoTigHa Oe3MeKa Ta 3a0e3MeUeHHs
€KOJIOTIYHMX HOPM IIiJi 9Yac BHUKOHAHHSI TIPOCKTY.
[IpaBwibHA OIIHKAa BUMOT KOHTPOJIIOIOUMX OpraHiB Ha
MOYATKOBUX  €TamaX IUIAaHYBaHHSI  MOXE  3HA4YHO
NPUIIBUIIMINTA NPOLIEC BHKOHAHHA POOIT Ta 3amodirTu
MPU3YIHHEHHS POOIT MPY MOPYIICHHSIX IEBHUX HOPM.

Cepen HITUX BAXKIUBUX CTCHKXOJICPIB TAKOK CIIi
BUUTUTH 1HBECTOPA MPOCKTY, KEPIBHUKA MPOCKTY Ta HOTro
KOMaHAy, a TaKoX MIAPAIHUKIB, CYOIiApSIHUKIB,
TEHKOHTPAKTOPiB Ta TIeHNOCTaYaJbHUKIB. Bci BoHW,
3araJioM, BHUKOHYIOTh CTaHAapTHI (YHKOII Ta MaroTh
OLITBII CTAaHIAPTHI IHTEPECH B MTPOCKTI.

TakuM YHHOM 3alliKaBI€HI CTOPOHH MPOEKTY
PO3BUTKY TPAaHCIOPTHUX CHUCTEM MOXKYTh OyTH MOJiIEHI
HAa Taki TPYIW, SIK OpPraHd BJIagd Ta KOHTPOJIIO,
CYCHIJIbCTBO Ta MICLEBI XKHTEJNI, IHBECTOPU Ta BIACHUKU
MPOCKTY, BAKOHABII MPOEKTY Ta MOCTAYaIbHUKHU IPOCKTY.
Bei mi CTOpoHM MarTh THM YH  IHIIUM — YHHOM
B3aEMOJIISATH Ta MaTHU OPSIMUN KOHTAKT 3 MCHEIKEPOM
MPOEKTY Ta HOTO KOMaH 1010 (puc. 1).

Opranu Bnagn
Ta KOHTPO/IO

BukoHaeUi
npoekty

!

CycninecTeo Ta
Micuesi xuTeni

KepieHuk npoexTy
Ta HOro KoMaHpa

IHBeCTOpPMH
Ta BNAacHHUKH
npoekTy

Puc. 1. OcHOBHI rpymnu CTeHKX0naepiB (3aiKaBICHUX CTOPiH)

Crhin 3ayBaXuTH, IO IHTEpeCH BKa3aHUX TPy
MOXYTh OYTH CyHEpEWINBIMHE MiX COOOI0, a TAKOXK HE Ha
BCIX eTamax »>KUTTEBOTO IIMKIY BIAMOBINATH IIIAM
npoekty [21]. Tomy BHHWKae 3aBHaHHS OalaHCYBaHHS
IHTEpecCiB Pi3HUX TPyN 1 TapMOHIi3alii iHTepeciB 3 LUIAMH
MIPOCKTY.

PesyabTaTn gociaigxkeHn Ta ix 00roBopeHHs

[IpoanamnizyBaBmy iCHy:04i METOIWYHI MiAXOOH 110
VOpaBITiHHA  3allikaBICGHUMH  CTOPOHAMH  MOJXKHA
3alpONOHYBATH KOMIUIEKCHHH MeTon OaraHCyBaHHS

\

MocTa4ansHHKM
npoeKkTy

iHTepeciB CTEHKXOepiB, SKUH mependadae HACTYIHI
eTanu:

- BU3HAYMTH 3aKOHOMIPHOCTI Ta BIUIUB CEpPEIOBHILA
MPOEKTY, a TAKOX 00paTH eKCIepTiB, sIKi OyIyTh 3aiTydeHi
JI0 BU3HAYEHHS CITUCKY CTEHKXOJIIEPiB, @ TAKOXK OLIHII iX
BIUIMBY, CWIM, BJIQJM Ta IHIINX XapakTepuctuk. Jlms
IIOTO Ha MOYAaTKOBOMY €Talli BaXKJIMBO OOpaTH METOIH,
mo OyayTh BHKOPHCTAHI, a TaKOX OOpaTH €IWHY IIKAIy
Mip 7151 BKa3aHUX OI[IHOK;

- BU3HAYHUTH MaKCHUMAaJIbHO MIOBHE KOJIO
3aiKaBICHUX CTOPIH MPOEKTy. I IbOTO MPOIIOHYETHCS
BUKOPUCTOBYBATH METOJ] MO3KOBOTO IITYPMY KOMAaHIH
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IPOEKTY, a TaKOXX OIHMTYBAaHHS IEPBICHO BU3HAYEHHX
crefikxonaepiB. Ilpu 1bOMYy MOXKHA CIHpPATHACA Ha
IPYIlyBaHHS, NpHUBEICHe Ha pHC. 1, ajxe BaXKIMUBO
BpaxoBYBaTH MOXKJIMBI BiIMIHHOCTI Ta JOAATKOBI BUMOTH
HPOEKTY;

- BU3HAUHMTH 1HTEpeCH CcTehkxoiaepiB. [HTEepecH
CTEHKXOJIAEpPIB BapTO BU3HAYaTH KEPYIOUUCH IIKAJIOIO
"iHTepecu-3arposn’. IHTepecw  creiikxoiyjepiB  iHOXI
MOXYTb OyTH CHPSIMOBaHI Pi3HOBEKTOPHO BiTHOCHO OJIMH
omHoro (puc. 2). [lng Bizyamizauii HpONOHYETHCS
BUKOPHCTOBYBATH METOJI "'KapTH 3alliKaBJICHUX CTOPIH .

I S

]

L !
«

i

x

Puc. 2. [To3unionyBaHHS CTEHKXOJIEPiB BITHOCHO IHTEPECY 0
MIPOEKTY,

Jie X — YMOBHa IIKaJIa BUMIpY iHTepecy 10 MPoeKTy, | — Touka
"HyJIbOBOT0" iHTEpECY Ha eTalli JKUTTEBOrO LHKIY ],

S, — cTymiHb 3amikaBIeHOCT] i-T0 CTEMKXOIIepa Ha eTarli |

- BH3HAYMTH BaKJIMBOCTI KOXXHOTO CTeHKXonIepa 3
TOYKH 30pY 30BHILIHIX, BHYTPILIHIX (aKkTOpiB IMPOEKTY Ta
3 OMISAY Ha LNl MPOoeKTy. TakoXk BaKIMBO BPaxOBYBaTH
rajgy3eBy crneuugiky mpoekty. [nsg nporo HeoOXimHO
KOPHUCTYBATHCSl €JMHOI0 CHCTEMOIO IIKaJ Ta BUCHOBKaMH
EKCIIePTIB;

- BU3HAYHTH CTYIiHb BIUIMBY 3alliKaBICHUX CTOPIH 3
TOYKH 30pYy iX BJACHUX XapaKTEPUCTHK, CIMPAIOYHCH Ha
aKTyaJbHUH CTaH Ta MOXJIMBOCTI CaMHX CTEHKXOJIEpiB.

Ha n1npoMy erami, B 3alle)KHOCTI BiI IPOEKTY,
MPONOHYETHCSI ~ 3aCTOCYBaHHSA  METOHIB  ''MaTpHIli
crefikxonaepis” ado "Mozeni A. Menmioy";

- BU3HAYHUTHU eMOILIiHY HPUXUIBHICTD

CTEHKXOJAEPIB 110 MpPOEKTy. Taka NPHUXUIBHICTE MOXe
3HAUHO BIJPI3HATHCS BiJ IHTEpeciB CTOpiH. SIKicHe
BUKOHAHHS I1[bOI0 €Taly JO3BOJMTH OIBLI  YiTKO
HaJIAIITYBaTH B3aEMOJIIO 31 CTEMKXOJJepaMu Ha Pi3HHX
erarmax npoekry. Ha 1poMmMy eTami IPONOHYETHCS
BHKOPUCTOBYBaTH Monenb Mirtdena. (puc. 3). 3a miero
MOJICJITIO 3aIliKaBIICHI CTOPOHHU KIACH(IKYIOTh 32 TPhOMa

aTpuOyTaMH: Biafa, 3aKOHHICTh Ta TEPMIHOBICTb.
3alle)XHO  BiJ BEIWYMHM HAsBHOCTI KOXHOI 13 HHX
BHOUIAIOTE  CiM  Tpym:  Oe3misuibHA,  JTOMIHYIOYA,

KOHTpOJIIOI0Ya, 3aJIe)KHa, BHMararoya, HeOesledHa Ta
kateropuyHa. HasBHICTb TMEBHOIO arpuOyTy HE HOCHUTH
MOCTIMHOTO XapaKkTepy: CTOPOHH MOXYTh HOro HaOyBaTH
abo BTpayaTH 4epe3 SKUICh uac.

TepmiHoBicTL

Bnapa NeriTMMHICTE

Puc. 3. Mozens Mituena

- moOyayBatn  MaTpuimio  OajmaHcy — iHTepeciB
creiikxonaepiB. IIpu oMy Ha etami Oa)kaHO MPOBECTH
TPYIyBaHHS CTEHKXOJAEpIiB Ta BH3HAYaTH IHTEPECH
oKkpeMux  rpymn.  Po3paxyHOK  3araibHOrO  piBHS
30aJJaHCOBAHOCTI 1HTEPECiB CTEHKXOJICpiB Ha OCHOBI
MATpPHII BiAMOBITHOCTI A03BOJISE TIOOAYUTH BY3bKi MiCIIsI
y 3aJ0BOJICHHI iHTepeciB, Tak 1 MepefdayuTd TPYAHOLI
IXHEOI B3a€EMOIIT;

- BU3HAYWTH BIJHONICHHA IUICH TMPOEKTy [0
iHTepeciB cTelkxonaepiB. Sk i y BUIaiKy 3 iHTepecamu
CTEHKXOJIepiB BiITHOCHO OJUH OJHOTO, TaKi BiJIHOIIECHHS
TEX MOXXYTh BiIPi3HATHUCS PIBHEM B32€MO3AIlIKaBICHOCTI
Ta MOXKYTh MAaTH NPOTHICKHI BekTopH. sl BU3HAYCHHS
BiJIMTOBIAHOCTEH MIPOTTOHY€EThCS BHKOPHUCTOBYBATH
MaTpUYHUI METOJ| Ta 3aMOBHIOBATH JaHi 3a JOMOMOTOI0
KOHCYJIbTAIl} 3 eKCIIEPTaMH MTPOCKTY;

- BU3HAYCHHS TaKTHKH Ta CTpaTerii B3aeMomil 3
KOKHHUM CTEHKXONZepoM Ta iX rpymorw. Crpateris mae
OMUPATHUCS Ha BHIIIC BU3HAYCHI MMOKa3HUKH
3aliKaBJICHOCTI Ta BaXXJIMBOCTI BIUIUBY KOXKHOI CTOPOHHU.
[HCTpYMEHTH yIpaBIiHHA TNPOCKTOM MOXYTh OYTH
3aJydeHl JUIs TOKpAIleHHS CHUTyalil 3 OJHI€ 3 rpym
CTEHKX0aepiB, ab0 BHUKOPHCTAHHS PECYpPCiB OIHOTO
CTelKxomaepa Ui 3a0BOJICHHsT MOTped iHmoro. Takum
YHHOM MOJKHA TOKDAIIyBaTH MOKA3HUKH Ta BUPIBHIOBATH
MaTpHIEO OalaHCy iHTepeciB;

- BKJIFOYCHHA 3aXOJiB i3 3aliKaBICHHUMH CTOPOHAMU
JI0 KaJlCHOApHOTO IUIAHY MPOEKTY, a TAKOXK ypaxXyBaHHs
orpuMmaHoi iHdopMmamii Mg Yac IUTAaHYBaHHA YU
KOPUT'YBaHHsI IUTAHY MIPOCSKTY 3arajioM.

Jns dopmaizaiii 3amponoOHOBAHOTO METOAY CIi[
BU3HAYMTH  pPAJ  MHOXKHH.  3arajibHy  MHOXHHY

CTEKXOJIAEPIB MPOCKTY IMMO3HAYUMO S = {Si} ci=1n.
MHOXUHY IHTEpPECIB OKPeMHUX TPYI CTEHKXOINJepiB
mo3HauumMo | :{Ij}, le,_m
CryniHp 3alliKaBJICHOCTI KOXHOI'O CTeHKXoJjjaepa

BUMIPIOETBCS  BEJTMYMHOIO  Xi;

ij» TPUIOMY  X;; e[—l,l],

i=1n, j=1m. (tabn. 1).

Ta6muust 1. Mampuys 3ayikagrenocmi cmeikxonoepis

I, I, .. .,
Sy X1 X2 Xim
S X1 X2 Xom
Sn an Xn2 Xnm

Ho ocHoBI BenuunH X;j

CTeHKxoJIepiB, TOOTO TpymyeMo ix 3a iHTepecamu. s

MpoOBOAMMO KJ'IaCTCpI/BaHiIO

KOXHOI ~ Tpynu iHTEpeciB BU3HAYAEMO [Qhi3ii
3aIiKaBIeHNX, MEHII 3alliKaBJICHUX Ta TMPOTHIIIOUNX
oci0.
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MHOXHHY  eTamiB MTO3HAYNMO

KL

E= {e, }, I=1t. KoediuieHTH BILIMBY CTEHKXOJIAEPIB HA

MIPOEKTY

NpoeKT (Ha KOHKPETHOMY €Tali J>KHTTEBOTO IIMKIY)
MO3HAYMMO 3HAa4YCHHsAMH Matpuii K :”kil || i=1n,
I =1tne k; — crymiue BonmBy i-ro crefikxonzaepa Ha |-
My erami JKIL] mpoexTy, t — kinpkicTs eramis JKI] mpoexry,
k" E[O,l], (Ta6ﬂ. 2)

Tabauusa 2. Mampuys eniugy cmelikxonoepie Ha emanax
HCUMMEBO20 YUKTLY NPOEKNTY

[Tix yac BUKOHAHHS MPOEKTY MOTPiOHO He 3a0yBaTH,
0 TIEPBICHI TOKAa3HUKH MOXXYTh 3MIHIOBATHCS, TOMY
Ieski 3 eramiB  moTpiObHO Oyme mepermsmaTte i
MOBTOPIOBAaTH po3paxyHKW. IllepernsaaTd MOKa3HUKU
CTEHKXOJIepiB TPOTOHYETECS Ha KOXXHOMY 3 €TalliB
JKUTTEBOTO LUKy npoekty. Ilim uac mepermsimy mux
MOKA3HUKIB HEOOXITHO MIAXOMUTH IO IIBOTO MHTAHHS
KOMIUICKCHO Ta CHCTEMAaTHYHO.

Ta6auus 3. Mampuys éionosionocmi inmepecie cmeiixkxonoepis
YinAM npoexkmy

El E2 Et
Sl I(11 klZ klt
SZ I(21 I(22 k2t
Sn I(nl I(n2 o knt

I, P I
G Y11 Y12 Yim
C, Y1 Y22 Yom
C p ypl yp2 o ypm

TakuM 4YuMHOM, TpOLENypy rapMoHizauii iHTepeciB
TPyl CTEHKXOJNIEPIB 3 ypaxyBaHHSIM CTYNEHIO iX
iHTEepeciB Ta BIUIMBY Ha MPOEKT (OpPMATBFHO MOXKHA
MIPEICTaBUTH Y BUTIIAI BiTOOpaskeHHS

{sl(kll,xll),..si (ki,,xij),..sn(km,xnm)}:>I .

XapaKTEepUCTHKU CTEHKXOJICPIB MOXKHA JOMOBHUTH
OLIIHKAMU €MOLIOHAIBHOI cxuiapHOcTi G = {gi} , Je

KOXEH i IMHOKUHHA

9 = {gil, iz giz}' 91
CXUIIBHOCTI I-TO CTEHKXOyZepa 0 BUKOPUCTAHHS CBOE]
BIamu, i, JI0O TEpMIHOBOrO BHpIIIEHHS 3aBIaHb

CIICMCHT Mae TpHu

CTYIIHb EMOIIIOHAIBHOI

HOpPOEeKTy, Jj; — O 3aCTOCYBaHHs JETiTUMHHUX 3aco0iB,
gik S [O,l] . TOI[]

{si(ki,, X eik)}:>l‘ Ji=1n, 1=1t, j=1m, k=13

Iporenypa rapmoHi3ailii BigOYBa€TbCs Ha OCHOBI
OIIIHOK 3a/I0BOJICHOCTI iHTEepeCiB cTeiikxoaepis (Tadi. 1).

Limi MPOEKTY MO3HAYUMO MHOYKHOIO
C = {Cl, C, ... Cp} . CTyninp BiAMOBIAHOCTI iHTEpECiB
TPyl  CTEWKXOJNJEpiB LUIIM  TPOEKTY  IMO3HAYMMO
BENIMYMHAMH Y, h=1p, j=1m, Ypj € [O,l]
(Tabm. 3).

Tak gk 3a KOXHOIO TPYIOIO 1HTEPECiB 3aKpiIICHO
MHOXXHHY CTEHKXOJZEpiB 3 OLIHKAMH iX 3alliKaBJICHOCTI,
BJaAM Ta EMOIIOHAJIBHUX XapaKTepPUCTUK, MOXKHA
BUPIMINTH 3aBJAaHHS OILIHKH CTYIEHIO peai30BaHOCTI
LIell TpOoeKTy Ta NpUHAMATH PIlIEHHS 10 3aIy4eHHIO
JIOJIATKOBUX ~ yYaCHHMKIB MpOeKTy abo HeWTpaizarmii
NPOTHIIIOYAX CTOPiH Ha MEBHHUX eTamax >KHUTTEBOTO
LUKITY.

He BukiroueHo, Imio Kapra CTEHKXONAEpiB, ix
HasABHICTh YW BIJACYTHICTh, BIIaJa, IHTEpPeC Ta IHIII
XapaKTEePUCTUKU OYIyTh PI3HUTHCS B KOXKHOMY MPOEKTI B
CHJTy pI3HOMAaHITHOCTI YMOB, KOH IOHKTYpH, IIUJIeH Ta
OYiKyBaHb Ta IHIIMX NMPUYHH. AJie BKa3aHa MOCIiIOBHICTh
KpPOKIB MOX€E MaTd YyHIBepcalbHUIl  Xapaktep 1
Math Mmicue B OUIBIIOCTI  TPOEKTIB  PO3BUTKY
TPaHCIIOPTHUX CHUCTEM.

BucHOBKM Ta mepcneKTHBH MOAATBIION0 PO3BUTKY

Posrnmsn OCHOBHHMX ~ OCOOJIHMBOCTEH  MPOEKTIB
PO3BUTKY TPAHCIOPTHUX CHCTEM 1 BIAMIHHOCTEH iX
BIZTHOCHO ITPOEKTIB IHIINX Taily3eil J03BOJIMB BU3HAYUTH
KOJIO 3allikaBJICHHX CTOPiH 3 ODIANy Ha crenudiky
BKa3aHHX IIPOEKTIB.

3anpornoHOBaHO KOMITJIEKCHUH MeTOoA OallaHCyBaHHS
iHTEpeciB cTeHkxoiaepiB. MeToj cucTeMaTH30BaHO Ta
MOJIJICHO Ha 4iTKi eTanu. MeTtoz 0a3yeThcsi Ha OCHOBHHUX
3100yTKax Cy4acHOI HAyKH YIPaBIIiHHS IPOEKTaMHU Ta
OpIEHTOBaHMI Ha 3a/isHHA HaHOIIbLI aKTyaJbHUX Ta
JIEBMX METOJIB aHAIi3y Ta OI[IHIOBAHHS 3alliKaBJICHUX
CTOPIH ITPOEKTY.

Hanmano ¢opmamizoBaHe YSBICHHS B3a€MO3B’S3KY
IHTEpeciB CTEHKXOJ/epiB Ta Wijeld NpPOEKTy y BHIIISAL
MaTpu4YHUX Mojeneil. Po3poOka mMozeneil B3aeMO3B’SI3KY
JIO3BOJIUTH (hOpMai3yBaTH Ta CTPYKTYPHO HPEICTABUTH
OCHOBHI CKJIaI0Bi eTamiB poOoTH 31 CTeHKXojnepamu

MIPOCKTY. 3anpornoHoBaHHN METOJL BCTaHOBIIIOE
MOCTIIOBHICT, NIl JUIA  JOCSITHEHHS  MOTPiOHOTO
pe3yabTary.

B  nomampmiomy, gaHa  poOoTa  J03BOJIUTH

MIPOJIOBXKUTH HAYKOBI PO3POOKH Mojenell Ta METOJiB
JIOCTIJKCHHS! KOMYHIKAIlii Ta pU3UKiB IPOEKTY.
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KOMILUIEKCHBI METOJ BAJIAHCUPOBKH U TAPMOHWU3AIIUU UHTEPECOB
CTEHUKXOJIJJEPOB B ITIPOEKTAX PA3BUTHSA TPAHCIIOPTHBIX CUCTEM

IIpeavMeToM nccienoBaHUS B CTAThe SIBISTFOTCS MIPOLECCH YIPABICHHUS 3aHHTEPECOBAaHHBIMY CTOPOHAMH MpOeKTa. PaccMaTrpuBaroTcst
COCTaBIISIONIME COJIEPIKAHUS TIPOSKTOB PAa3BUTHS TPAHCIIOPTHBIX CHCTEM, B YaCTHOCTH MHTepechl creiikxonnepos. Lleas paboTsr —
pa3paboTka MeTona GaJaHCHPOBKM M TapMOHM3AIMM HHTEPECOB CTEHKXOIAEPOB B MPOEKTaX Pa3BUTHS TPAHCHOPTHHIX CHCTEM. B
CTaThe PEIIAlOTCS CIISTYIOIINe 3aJa4Yi: PAacCMOTPEHHE OCOOEHHOCTEH YIpaBIeHHs HMPOEKTaMH Pa3BUTHS TPAHCIOPTHBIX CHCTEM,
BBIZICJICHUE OCHOBHBIX 3aWHTEPECOBAHHBIX CTOPOH MJIs HPOEKTOB DPAa3BUTHsS TPAHCIOPTHBIX CHCTEM M aHAIN3 WX HHTEPECOB,
pa3paboTka MeToJa OallaHCHPOBKM HHTEPECOB CTEHKXOJIEpOB, pa3paboTka (H)OPMAM30BAHHOTO MPEICTABICHUSI B3aUMOCBS3U
MHTEPECOB CTEUKXOJIepOB U Iieel npoekTa. [IpuMeHeHbl MeTOABI: METOAOJIOTHH YIPaBJIECHHUS NPOEKTaMHU, TEOPUS CTEHKXONIEPOB,
TEOpHUsl IIEHHOCTEW, CUCTEMHBIM NOAXO0J, MaTpU4yHble MoAenH, Mojens Murtyemia. IlomydeHs! cnemyromue pe3yJbTaThl:
IMpoanamm3upoBaHbl TPeOOBAHUS CTAaHIAAPTOB IO YIPABICHHIO NPOCKTAMH OTHOCHTENBHO IIEHHOCTHOTO IIOJXOJa M YIPABICHHS
3aMHTEPECOBAaHHBIMH CTOPOHA IIPOEKTa. PacCMOTPEHBI OCHOBHBIC XapaKTEPUCTHUKH IIPOSKTA PAa3BUTHSA TPAHCHOPTHBIX CHCTEM:
BJIMSIHHE Ha XapaKTep COIHAIbHO-KOHOMHYECKOTO Pa3BUTHUS PETHOHA, BEICOKAsi CTOMMOCTD, IIPOJOIDKHTENIFHOCTD, B3auMO ieiicTBIe
TOCYJapCTBEHHBIX OPTaHOB M YacTHHIX (pupM. OIpeseneHo MHOKECTBO 3aNHTEPECOBAHHBIX CTOPOH MIPOEKTa PAa3BUTHUS TPAHCIOPTHBIX
cucteM. [IpoaHanu3upoBaHbl —cCrelUUUECKUEC XapaKTEPUCTUKH  YHPABICHUS TPAHCIOPTHBIMH HPOEKTaMH  Pa3lUYHBIMU
3aUHTEPECOBAHHBIMU CTOPOHAMH, TaKH€ KaK OXXKUAAHHE, IeNH, POJM, CTENeHb OTBETCTBEHHOCTH U COOTBETCTBYIOIIUE NCHCTBUSL.
[pemioxkeH KOMIUIEKCHBIH MeTOJ OalaHCUPOBKH HMHTEpecoB creiikxonaepoB. ChopmupoBaHo (opMaTM30BaHHOE MPEICTABICHUE
B3aMMOCBSI3M MHTEPECOB CTEHKXOJIEPOB M LieNield MpOoeKTa B BHJEC MAaTpPUYHBIX Mojeieil. BeIBoawl: mpu pa3paboTke meTona
0aaHCHPOBKY M TAPMOHU3AINH HHTEPECOB CTEHKXOIIEPOB CIIEAyeT IPHMEHATh IEHHOCTHBIA MOJIXO, TO €CTh YIUTHIBATH HHTEPECH
CTEHKXOJIJIePOB, KOTOPHIE BIUSIOT HA BBHINOJHEHHE Pa0dOT MPOEKTa B TEUCHHE BCEX HTAIOB XXM3HEHHOTO HUKIA. [IpemroskeHHbIH
METO]] yCTaHABIMBAECT UYETKUH alrOPUTM AEHCTBHI IUISI DOCTIDKEHHS HY>KHOTO pe3ynbTata. Pa3paboTka Mojenell B3aMMOCBSI3U
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MO3BOJIUT (OPMAIIM30BaTh U CTPYKTYPHO MPEICTABUTH OCHOBHBIC COCTABILIOIINE TAllOB paboThl CO CTEHKXOJIepaMu Hpoekra. B
najpHeieM, JaHHas paboTa MO3BOJMT MPOAODKUTH HaydHbIC HCCICIOBAaHWS B HANpaBICHUHM Pa3pabOTKH MOJEICH M METOIOB
UCCIIEJOBAaHUS KOMMYHHKAIUH M PUCKOB IIPOEKTA.

KiioueBble cj10Ba: yrnpaBieHHE NPOCKTAMH; CTEHKXOJIIEPHl; TPAHCHOPTHAS CHCTEMa; MOJENb B3aUMOJCHCTBUS; MaTpUYHbIC
MOJIEIIH.

A COMPREHENSIVE METHOD OF BALANCING AND HARMONIZING THE
INTERESTS OF STAKEHOLDERS IN TRANSPORT SYSTEMS DEVELOPMENT
PROJECTS

The subject of the study is the stakeholder management processes of the project. The components of the content of transport systems
development projects, in particular, the interests of stakeholders, are considered. The purpose of the work is to develop a method of
balancing and harmonizing the interests of stakeholders in transport systems development projects. The following tasks are solved in
the article: consideration of the peculiarities of transport system development project management, identification of the main
stakeholders for transport system development projects and analysis of their interests, development of a method of balancing the
interests of stakeholders, development of a formalized representation of the relationship of interests of stakeholders and project goals.
Methods applied: project management methodologies, stakeholder theory, value theory, systematic approach, matrix models,
Mitchell model. The following results were obtained: The requirements of the standards for project management relative value
approach and management of project stakeholders were analyzed. The main characteristics of the project development of transport
systems: implications for the nature of the socio-economic development of the region, a significant cost, durability, interaction of state
bodies and private firms were studied. Numerous stakeholders in the project development of transport systems were identified.
Analysis of the specific characteristics management of transport projects the different stakeholders, such as expectations, goals, roles,
responsibility and appropriate action was done. The complex method of balancing stakeholder interests was proposed. The formalized
representation of the relationship between stakeholder interests and project objectives in the form of matrix models was formed.
Conclusions: In formulating the method of balancing and harmonizing the interests of stakeholders, a value approach should be
applied, that is, the interests of stakeholders that affect the performance of the project throughout the life cycle. The proposed method
establishes a clear algorithm for action to achieve the desired result. The development of interaction models will allow formalizing
and structurally presenting the main components of the project's work with stakeholders. In the future, this work will allow
continuing scientific research in the direction of development of models and methods of research of communications and risks of the
project.
Keywords: project management; stakeholders; transport system; interaction model; matrix models.
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MECHANISM FOR FORMING AN EFFECTIVE PORTFOLIO OF RESEARCH
PROJECTS OF INSTITUTION OF HIGHER EDUCATION

The subject matter of the article is the methods, models and mechanisms of forming a portfolio of research projects of higher
education institutions. The goal of the work is to develop a mechanism for managing a portfolio of research projects of a higher
education institution based on the commercialization of the results of scientific activities of the university based on a risk management
system. The following tasks were solved in the article: analysis of the scientific management model of higher education institutions,
the study of modern methods of managing portfolios of research projects of universities, the development of a mechanism for the
formation of an effective portfolio of research projects of higher education institutions taking into account risks and the
commercialization of scientific results. The following methods used are — project and portfolio management methods, systems theory
and systems analysis, risk management methods. The following results were obtained — the mechanism for creating a portfolio of
research projects taking into account the strategic goals of a higher education institution was developed, a consolidated plan for the
implementation of scientific projects of a portfolio was created, a mechanism for managing a portfolio of research projects of a higher
education institution was developed based on a grouping of projects according to risk criteria and the commercialization of scientific
results. Conclusions: using the portfolio management mechanism will allow higher education institutions to form balanced portfolios
of scientific projects, thereby more effectively implementing innovative programs taking into account risk criteria and the
commercialization of scientific results. The most difficult task of the scientific project management system is the task of forming a
portfolio of research projects. The portfolio of research projects of a higher education institution is valuable if it allows you to develop
activities aimed at creating and strengthening competitive advantages. However, the university’s capabilities in terms of forming a
portfolio of research projects are limited by available resources, as well as by the increasing complexity of developing the latest
technologies that require the involvement of third-party organizations, because the possibilities of establishing a higher education for
independent conduct and processing of the results of scientific activities are limited. At the stage of selection of research projects, a
list of current projects is formed; an analysis of research projects in the portfolio is carried out for compliance with the strategic goals
of the institution of higher education. By grouping research projects in a portfolio and forming the necessary criteria for the projects to
correspond to a particular group (direction) of scientific research, the projects are linked both with each other and with the goals of a
higher education institution, and the transparency of the formed portfolio of research projects is increased. At the stage of balancing
research projects, resources are allocated in accordance with the directions of research projects and the objectives of the portfolio of
projects of higher education institutions. At the same time, the portfolio should increase the share of research projects with high value
for higher education institutions and the share of projects designed to bring higher education institutions dividends from the
commercialization of scientific results (patent implementation) and reduce the share of high-cost research projects, as well as projects
with high risks. The following criteria are used as the main criteria in balancing the portfolio of research projects of higher education
institutions in work: expenses for the implementation of research projects; the value of projects for higher education institutions;
project risk; proportion of projects in the portfolio.
Keywords: research project; project management; higher education institution; portfolio management.

Introduction

The modern reform of higher education suggests that
within the new concept of University education and the
evaluation system of indicators of efficiency of higher
education institutions one of the defining factors of
competitiveness of institutions of higher education is the
intensification of scientific-research activities scientific-
pedagogical staff [1]. This necessitates the creation of
conditions for the development of scientific research
activities in the institution of higher education, namely:
commercialization of scientific activities of institutions of
higher education, improving the quality of scientific
training and the level of implementation of scientific
results, the accumulation of research capacity of higher
education institutions, participation in international and
national research programmes and grants. Thus, the
priorities for the development of institutions of higher
education should be efficient management of research
activities of the University on the basis of the
implementation of planning, organization, control,
coordination and intensification of research work with the
University in  General and structural subdivisions
(institutes, faculties), teaching staff of departments,
graduate students and students.

The indicators of the effectiveness of the higher
education institution's scientific activity characterize the
impact of the results of the scientific activity in three
aspects: the influence of the results of the scientific
projects of the higher education institution on the
development of science (scientific effect); influence on the
educational  process  (scientific-educational  effect);
influence on practical activity of organizations (scientific-
business effect).

The institution of higher education is characterized
by the following scientific projects: strategic scientific
projects, which main purpose is the development of the
organization, increasing the competitiveness of the higher
education institution in the market, modernization and
improvement of existing processes, production capacities
of business structures; basic scientific projects within the
framework of which the tasks on the basic (educational,
methodical, organizational) activity of the higher
education institution are solved. The process of
implementation of scientific projects in a higher education
institution has several features, the main of which are the
following: specific hierarchical structure of the system of
management of scientific activity of a higher education
institution; priority in the implementation of scientific
projects on the request of the super-system (for example,
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the Ministry of Education and Science or other agency);
non-commercial nature and budget financing of most
scientific projects; a significant degree of external
uncertainty in determining the goals of implementing
long-term and medium-term scientific projects, as well as
in the content requirements of the supersystem by the
structure and content of training of specialists; the
distribution of most of the scientific potential by
educational and scientific units (faculty and department).
The main purpose of managing scientific projects in a
higher education institution is to provide the required level
of quality of results with fixed (or changing) parameters of
the social contract for the training of specialists and basic
types of resource provision of a higher education
institution (material, technical, financial, organizational,
personnel, scientific) -methodical, regulatory and
informational) [2].  Currently, integrated systems of
scientific activity of higher education institutions have, as
a rule, not one, but a whole set of scientific projects in
many areas of scientific activity in order to increase their
level of competitiveness. Due to the multiplicity of
projects, which are not always coordinated, there is a need
to systematize the activities of the higher education
institution in order to use resources more effectively and
achieve the strategic goals set in the framework of the
implementation of innovative programs.

Analysis of recent research and publications

The institution of higher education must adhere to
the following principles of implementation of scientific
projects within the framework of innovative programs,
which cover the goals, directions, methods of selection,
planning and implementation of scientific projects at the
university, namely: relevance of scientific projects to the
goals and priorities of the higher education institution's
strategy; monitoring the goals and instruments of the
higher education institution's scientific activities in order
to make timely changes under the influence of a dynamic
external environment; the focus of research projects on
enhancing the competitiveness of higher education
institutions, which places particular emphasis on the
criteria of "risk" and "commercialization of scientific
results” in the implementation of the mission of the
innovation program; focus on creating long-term
competitive advantages in the future, which requires
analysis of markets in which higher education institutions
compete in the implementation of innovative activities, as
well as the competencies of enterprises in the field of
technology and resource potential of the University,
taking into account the transfer of research results to
business structures; taking into account the dynamics of
the external and internal environment, which requires
ensuring the conformity of the decisions made by the
higher education institution, the criteria for prospective
selectivity, the timing of the implementation of the results
of scientific projects and the methods of creating
promising innovative products.

The solution of actual problems of development of
organizations taking into account the methodology of
project management is presented in [3]. The concept of

project, portfolio, and program management as a basis for
effective development of information society is given in

[4].

Models for assessing the effectiveness of a project-
oriented organization's project portfolio, as well as a
method for forming a target space for project-oriented
organizations' movement, are proposed in [5].

In [6] models and methods of project management in
conditions of risk and uncertainty have been developed.
Simulation of risk situations in Economics and business is
given in [7]. Methods of risk assessment in innovation
projects presented and developed in [8, 9]. In [10, 11] has
developed a methodological framework the risk-based
approach to resource management projects and programs
of technological development and mechanisms of
realization of strategy of diversification based on
competence management of the company and its
employees. The results of the study in [12], has become a
compositional and modular approach to generate models
of project portfolio management in the implementation of
investment and innovation. Model of the initiation of the
process of formation of a portfolio of projects for the
development of complex socio-economic systems is
developed in [13].

Modern management methods portfolios of projects
and project management office are presented in [14].
Model of portfolio optimization projects of the enterprise
for the planned period and the method of content
optimization project on criteria profit, time, cost, quality,
risks developed in [15]. A model of optimal portfolio
selection of projects and artists on the basis of expert
technology, as well as methods for aggregation in project
management is given in [16]. The processes of project
portfolio management are described in [17]. Modern
methods of management of portfolios of projects are
presented in [18]. Assessment components of the portfolio
based on nitroformate of the model performed in [26].
Mathematical foundations of project management and
portfolio of high-tech industries is given in [19].
Development of a model organizational structure of the
University by means of the project management system
carried out in [20-22]. Experience in the development of
indicators of scientific activity of universities in the real
socio-economic conditions is studied in [23, 24].
Development of methods of assessment, measurement,
analysis of the development of the scientific and technical
level of the industry, as well as models of project portfolio
management under uncertainty is presented in [25, 26].

The most complex task of the scientific project
management system is the task of forming a portfolio of
scientific projects. A portfolio of higher education
institution research projects is of value if it enables the
development of activities aimed at creating and
strengthening competitive advantage. However, the
university's capacity to formulate a portfolio of research
projects is limited by the resources available, as well as
the increasing complexity of developing new technologies
that require the involvement of third-party organizations,
since the capacity of a higher education institution to
independently conduct and process research outputs is
limited.
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The management of the portfolio of higher education
institution's  research  projects should ensure the
implementation of the following functions: collection of
initial information on scientific projects that may be
included in the portfolio of the higher education
institution; formation of a portfolio of scientific projects
of a higher education institution that is capable of
achieving the goals of the organization, taking into
account available resources; evaluation and ranking of
scientific projects in accordance with established criteria
based on available information; ensuring the balance of
the portfolio, i.e. achieving a balance between short-term
and long-term projects, between the risks of scientific
projects and their profitability (commercialization of
scientific  results); monitoring of planning and
implementation of scientific projects selected in the
portfolio; analysis of the effectiveness of the portfolio of
scientific projects and finding ways to improve it;
comparing the possibilities of new scientific projects with
each other and in relation to the scientific projects already
included in the portfolio, taking into account the resources
of the institution of higher education in terms of the
implementation of additional projects; providing
information and recommendations to managers at all
levels (institutes, faculties, departments) for making
management decisions.

The purpose of this article is to develop a
mechanism for managing the portfolio of higher education
institution's  research  projects based on the
commercialization of the results of the university's
scientific activities, taking into account the risk
management system.

Presentation of the main material

At the stage of selection of scientific projects, a list
of current projects is formed; analysis of scientific
projects in the portfolio is conducted in accordance with
the strategic goals of the institution of higher education.

At this stage, in the established form and approved
by the management of the institution of higher education
in order, the structural units in certain terms (start of work
on submitting initiatives and proposals for current
scientific projects, carried out by means of the order of the
head of the institution of higher education) submit their
initiatives to view formed structural unit (for example, in
the scientific and technical council of another collegial
body), which in turn consolidates these proposals,
conducts qualitative and quantitative (with the help of
experts involved) and Aliso all research projects for
compliance with their strategic objectives of the institution
of higher education.

The initial set of scientific projects is divided into
subsets of equivalent scientific projects. Research projects
in these subsets may be of varying degrees of completion,
the cost of research projects may be different, and
resources may be used at different levels.

It is advisable to find a portfolio of research projects
from an initial set of competing projects that contain only

one research project from each subset that satisfies
all the constraints and requirements for resource
utilization, maximizing beneficial outcome and
minimizing risk.

At the grouping stage, portfolio components are
allocated to research projects and grouped together in
accordance with the goals of portfolio management. Such
goals include enhancing the competitiveness of a higher
education institution, reducing portfolio risk, and
achieving portfolio compliance with the strategic goals of
the university. In this case, scientific projects in one area
of research should have an appropriate set of criteria that
can be used to judge the achievement of goals and
effectiveness of management.

By grouping scientific projects into portfolios and
forming the necessary project compliance criteria for a
particular research group (project), projects are linked
both to one another and to the goals of the institution of
higher education, as well as to increase the transparency
of existing portfolios of scientific projects.

At the stage of balancing scientific projects,
resources are allocated according to the directions of
scientific projects and the goals of the portfolio of the
institution of higher education.

Balancing the portfolio of research projects involves
identifying the most significant differences between the
indicators of the portfolio groups and their "smoothing".

At the same time, the portfolio should increase the
share of high value scientific projects for higher education
institutions and the share of projects designed to bring
higher education institutions dividends from the
commercialization of scientific results (realization of
patents) and reduce the share of high-cost scientific
projects as well as high-risk projects.

Taking into account the minimization of costs and
risks, the relationship between scientific projects of a
higher education institution is determined (fig. 1).

It is important to consider the projects in the light of
their relevance to the mission of the innovation
program and the strategic goals of the higher education
institution.

Research results

So, as the main criteria for balancing the portfolio of
research projects of institutions of higher education can
use the following criteria: costs for the implementation of
the projects; the value of projects for institutions of higher
education; risk of project; the share of projects in the
portfolio. Within the balancing portfolio of research
projects are determined the differences between groups
and measures for their smoothing. Table 1 and fig. 2 show
the differences in the portfolio of research projects of
institutions of higher education. Fig.2 shows that the
largest share in total portfolio is high-risk research
projects Group 6 with a significant amount of funding, but
the lowest level of commercialization of scientific results
and value to the business. In this situation it is
recommended to reduce funding by reducing work and
costs.




102
ISSN 2522-9818 (print)

ISSN 2524-2296 (online) Innovative technologies and scientific solutions for industries. 2019. No. 3 (9)

Research Research Research
e 2 months s 3 months e 2 months
project 1 project 3 project 7
Research
: 1 raonths
t 8
Research 500k Research 4 1o projec = |
project 4 project 6
Research
project 2 3 months/—
Research 4 yaonths Rz;ean:h 3 months Rﬁ?emh 2 raonths
project 9 project 10 project 11
st.eamh 8 months Research g oriths
project 5 project 12

Fig. 1. Relationships between research projects

Table 1. Indicators characterizing scientific projects of a higher education institution

Average grade of research projects | Average score of research s
. . S0 . . Share of the group’s
Total costs for the in a group according to the criterion projects in a group e - .
. . . " R . . L scientific projects in the
Portfolio implementation of research Commercialization of scientific | according to the criterion ortfolio of higher
projects in the group results of a higher education "Risk of a group of P 110 OF hign
LSO O L education institution
institution scientific projects
Group 1 20 50 40 15
Group 2 40 80 20 10
Group 3 80 60 60 25
Group 4 100 10 80 30
Group 5 120 90 50 15
Group 6 140 50 70 5

O Total costs for the implementation
of research projects in the group

Group 6 Group 2

B Average grade of research projects in
the group on the criterion
"Commercialization of scientific
results of the higher education
institution™

B The average score of scientific
projects in a group according to the
criterion "Risk of a group of research
projects”

Group 5 Group 3

B Part of the group's research projects
in the portfolio of the higher
education institution

Group 4

Fig. 2. Distribution of indicators by groups of scientific projects of higher education institution

Group 5 research projects are also associated with
high risks and costs, and projects of this group are
extremely important for a higher education institution,
confirming the high weight of the group's scientific
projects under the criterion of "commercialization of
scientific results", which will further the ability of higher
education institutions to implement business patented
ideas.

In this case, it is necessary to offset such research
projects with other projects with moderate risks and
significant commercial effect achieved in the short term.

A significant aspect of portfolio balancing is the
planning of resource provision for research projects. At
the same time, it is important to take into account the
timeframes for the implementation of individual scientific
projects by higher education institutions within the
portfolio and the times when the need for project
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financing, material, human resources, and infrastructure
support emerges.

For example, the planning of financial support for a
portfolio of higher education institution's research projects
should be conducted in accordance with established
budgetary constraints that affect the financing of the
project in any period.

For visual representation, a schedule of
implementation of scientific projects of the portfolio (fig.
3-7) is attached, linked to the calendar plan, indicating the
time of occurrence of resource needs and sources of their

satisfaction, for example, and sources of funding,
suppliers of material, information, and other resources.

At the same time, every moment of time is
associated with a specific contractor, which seems very
valuable for further monitoring and evaluation of the
effectiveness of the implementation of scientific projects
of the portfolio of higher education institutions.

The result of planning is a consolidated plan for the
implementation of scientific projects of the portfolio,
indicating its duration, resources used and contractors.
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Fig. 3. Schedule of implementation of scientific projects in the portfolio of higher education institutions
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Fig. 5. Schedule of implementation of scientific projects 2-4-6-8-11
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Fig.6. Schedule of implementation of scientific projects 9-10-11
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Fig.7. Schedule of implementation of scientific projects 5-12

At the stage of analyzing the effectiveness of a
portfolio of scientific projects, criteria and indicators are
developed, which assesses scientific projects, and then
qualitative and quantitative assessment is made. The most
important criteria for qualitative analysis of portfolio
projects are risks, project cost (including financial,
material, staffing and other costs) and commercialization
of the results of higher education institution research
projects. At the same time, projects in one area of
portfolio research are compared to each other by a single
set of criteria, which was identified at the stage of project
selection and adjusted at the current stage. Each criterion
is assigned a weight on the basis of which an assessment
is made and a list of the most effective projects is drawn
up. A balanced portfolio of higher education institution
research projects should generally include projects in all
areas of research.

Depending on the degree of maturity of portfolio
management in a higher education institution, two
approaches are defined in terms of solving the problem of
evaluation and selection of scientific projects for inclusion
in the portfolio.

In the first case, the institution of higher education
may already have a well-developed technology of project
portfolio formation. In this case, the aim is to analyze
current and planned scientific projects for relevance and
relevance to the strategic goals of the institution of higher
education. The output of such an analysis makes it
possible to make decisions about adjusting certain
parameters of scientific projects, increasing their
attractiveness or making decisions about changing the
composition of the portfolio of scientific projects
(excluding less attractive scientific projects and
incorporating new, developed initiatives).

In the second case, the institution of higher education
forms the portfolio of scientific projects for the first time.
With this approach, the goal is to analyze the initiatives
that are coming in to ensure the relevance and relevance
of the university's strategic goals. The baseline data, in
this case, make it possible to make a decision on the
composition of the portfolio of scientific projects (the

portfolio includes only attractive initiatives that meet the
previously defined criteria). As the portfolio of scientific
projects includes only recommended projects and in the
absence of experience in forming a portfolio of scientific
projects, there is a risk of falling into the portfolio of
projects that do not meet certain criteria and goals of the
institution of higher education. But this step is an
opportunity to gain experience to form the portfolio of
scientific projects more correctly next time.

In the future, using qualitative and quantitative
analysis, selected the necessary research projects for a
portfolio of institutions of higher education. Is an
assessment of the current projects, comparing them with
"custom designs" and the decision on the inclusion of
selected research projects in the future portfolio. This is
the most difficult stage because some of the projects will
be required to withdraw for reasons of their
unreasonableness. In the analysis of research projects, we
should not forget about the key factors of the project
portfolio. The goal of each research project must meet the
strategic objectives of the institution of higher education.
Time, budget, resources for research projects must be
consistent with the strategic plan of the institution of
higher education. Final and intermediate results of
ongoing research projects will or can be used to
implement strategic research projects.

Qualitative analysis is needed to select those
research projects that are relevant first and foremost to the
goals and strategy of the higher education institution. For
example, the criteria for qualitative analysis are the
innovative attractiveness, the importance of the
implemented scientific project for business structures.

The result of the quantitative analysis is a feasibility
study, financial and economic analysis (including key
performance indicators of the project (for example, SPP).
Quantitative analysis involves the evaluation of selected at
the stage of qualitative analysis of research projects within
the portfolio in terms of indicators characterizing the
commercial efficiency and investment attractiveness of
the research project.
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The main criteria for the qualitative analysis of
research projects of higher education institutions are the
risks, cost and value of the project for business structures
(the possibility of obtaining a patent). The results of

qualitative analysis of scientific projects of higher
education institutions will be presented in tables 5.4 and
fig. 8.

Table 2. Qualitative analysis of research projects of higher education institutions

Research project Risk Expences Commerci_alization of _scie_ntif!c rfesults of the
higher education institution
Research project 1 3,5 3,5 0,8
Research project 2 32 1 14
Research project 3 1,6 1,7 2,0
Research project 4 37 25 2,5
Research project 5 2 1,8 3
Research project 6 1.2 3,8 35
Research project 7 25 2,2 37
Research project 8 0,8 4 4,2

Within the framework of this analysis, the scientific
projects of one group (direction) of research included in
the project portfolio are compared according to a single
set of criteria. For each criterion, weighted indicators are
determined. With the help of certain weights, a list of

Risk
4,5

"recommended scientific projects” is compiled. The
diameter of the circles depends on the cost of the scientific
project — the larger is the diameter, so the larger is the
circle.

4
3,5

S

3
2,5

2

15

1

0,5

0

0 0,5 1 15 2

2,5 3 35

Commercialization of scientific results of the higher education institution

Research Project 1 @ Research Project 2 & Research Project 3 @ Research Project 4
Research Project 5 @ Research Project 6 © Research Project 7 @ Research Project 8

Fig. 8. Analysis of scientific projects for the purpose of portfolio formation

As can be seen from fig. 8 scientific projects "2" are
valuable for a moderate-cost institution of higher
education, but at the same time it is quite risky. The most
costly is the 8th project, albeit with a moderate level of
risk. The level of commercialization of scientific results
for the scientific project "1" is small, the risk and costs are
high. It is not necessary to exclude projects such as "1"
from the portfolio of a higher education institution
immediately. You can first try to change the basic
parameters of a scientific project, such as changing goals
(reorient it), or other ways to increase attractiveness.
Scientific project "5", with its moderate costs and risks, is
attractive to business, in which case it is clear that such
projects should be included in the portfolio of a higher
education institution, thus providing a possible
implementation of patented ideas. Thus, by processing the
entire portfolio of scientific projects, we will be able to
filter out unattractive projects and concentrate the project
portfolio on the most important projects.

At the stage of monitoring the portfolio of scientific
projects, higher education institutions have ongoing
portfolio management through the proposed systems of
innovation program management, risk management. In
this case, this stage should provide: maximum return on
invested resources; minimizing risks; improvement of
mutual understanding within the performers of the
scientific project and coherence of actions between
different participants; improving the accuracy of
decisions; effective allocation of resources between higher
education institution's research projects.

Conclusions

The use of a portfolio project management
mechanism will allow higher education institutions to
form balanced portfolios of research projects, thereby
more effectively implementing innovative programs.
Mechanisms of forming a portfolio of scientific projects
of a higher education institution will ensure rapid
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adaptation of organizations to unstable economic
conditions, as well as an adequate response to the risks
that inevitably accompany innovation. Application of
project portfolio management methodology allows
determining the degree of correspondence of investments
in scientific projects to the strategic goals of the higher

mission of the innovation program. By applying portfolio
management methods, higher education institutions can
better assess the risks of research projects, the benefits
derived from their implementation, monitor project
implementation and predict the development of the
organization.

education institution within the framework of the unified
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MEXAHI3M ®OPMYBAHHAA EQEKTUBHOI'O TIOPT®EJIIO HAYKOBUX
IMPOEKTIB 3AKJIAlY BUIIIOI OCBITH

IIpeameToM NOCTIPKEHHA B CTATTI € METOAM, MOJENi 1 MeXaHi3MH (GopMyBaHHA MOPT(EN0 HAYKOBHX MPOEKTIB 3aKiay BHIIOL
ocBiTh. Meta poboTH — po3pobOKa MeXaHi3My yIpaBlIiHHA MOpPTdeneM HayKOBHUX MPOCKTIB 3aKiaay BHUINOI OCBITH Ha OCHOBI
KOMepIiamizamii pe3yabTaTiB HAyKOBOi MisUIFHOCTI YHIBEPCHUTETY 3 ypaxyBaHHSIM CHCTEMH YIpPaBIiHHA pu3UKaMu. B crarti
BUPIIIYIOTECS HACTYIHI 3aBHAHHSI: aHaNi3 MOJETl YIPaBIiHHS HAayKOBOIO MisUIGHICTIO 3aKJIaJiB BHUIOI OCBITH, NOCIIJDKEHHS
Cy4acHMX METO/IB YIPaBIiHHSI MNOPTQEIIMH MPOEKTIB HAyKOBO-JOCHIAHOI MisUIBHOCTI YHIBEPCHTETiB, pO3po0OKa MexXaHi3my
(dopMyBaHHS €(PEKTUBHOTO IOPTQENI0 HAyKOBHX NPOEKTIB 3aKiafy BHIIOi OCBITH 3 YpaXxyBaHHSAM pH3HUKIB Ta HMOBIpHOCTI
KoMepIIianizamnii HayKOBUX Pe3yNbTaTiB. BUKOPUCTOBYIOTBCS Taki MeTOIM: METOIM YIPABIiHHSA MPOCKTaMH 1 MOPTHEIIMH, TEopist
CHCTEM 1 CHCTEMHOTO aHali3y, METOOW YIpaBIiHHA pH3uKamMu. OTpHMaHO HACTYIHI pe3yJbTaTH: pPO3POOJEHO MeXaHi3M
(dopmyBaHHS TOPTQETIO HAYKOBUX MPOEKTIB 3 YpaXyBaHHIM CTPATETIYHMX IIJIEH 3aKiialy BUIIOI OCBITH, CTBOPEHO KOHCOJITOBAaHUI
IUIaH peajti3alil HayKOBUX IPOEKTiB MopTderns, po3poOieHo MeXaHi3M ynpaBiiHHS mopTdeneM HayKOBUX IPOEKTIB 3aKjiagy BHILOT
OCBITH Ha OCHOBI I'DYyITyBaHHS IPOEKTIB 32 KPUTEPIsIMU PU3UKY Ta HMOBIPHOCTI KOMepIliaii3alii HayKOBUX pe3yJbTaTiB. BHCHOBKH:
BukopucranHs MexaHi3My MOPT(HENBHOrO YIpaBiHHS IO3BOJNMTH 3aKiajaM BHINOI OCBiTH (opMyBaTh 30anaHcoBaHi mopTdeni
HAYKOBHX TIPOEKTIB, TUM CaMHMM OLIbII e(eKTHBHO 3JIMCHIOIOYM pealli3alilo iHHOBAI[iHHUX Nporpam 3 ypaxyBaHHSIM KpHTepiiB
PHU3UKY Ta KMOBIPHOCTI KOMepIliami3alii HayKOBHX pe3ynbTaTiB. HalOimpIn CKIIaZHOIO 337a4el0 CHCTEMH YIPaBIiHHSI HAYKOBUMH
MPOEKTaMH € 3amada (GopMyBaHHS MOPTQETIO HAYKOBHX MpoekTiB. [lopTdens HayKoBUX TPOEKTIB 3aKiamy BHIIOi OCBITH Mae
LiHHICTB, SKIIO JO3BOJSE PO3BUBATH [isUTBHICTH, CIPSIMOBAaHY Ha CTBOPEHHS 1 3MIIHEHHS KOHKYpEHTHHX repeBar. OnHak
MOJKJIMBOCTI YHIBEpCHUTETY B 4YacTWHI (hopMyBaHHS MOPTQEs HAyKOBUX IMPOCKTIB OOMEXKEHI NOCTYIMHHMH pPECypcaMH, a TaKOXK
3pOCTAIOUOI0 CKJIQHICTIO PO3POOKH HOBITHIX TEXHOJOTIH, sIKi MOTPeOyIOTh 3allydeHHs] CTOPOHHIX OpraHi3amii, amKke MOMIHBOCTI
3aKi1ajly BHIIOT OCBITH JUIS CAMOCTIHHOTO MPOBEICHHS 1 ONpPAIIOBaHHs Pe3yJbTaTiB HAYKOBOI IisUTBHOCTI € oOMexxeHumu. Ha erari
BiZ0OpY HAayKOBHX TNPOEKTIB (OPMYETHCS CIHMCOK MOTOYHHMX IPOEKTIB, MPOBOIUTHCS aHali3 HAyKOBHX IPOEKTIB B TopTdeni Ha
BIIMOBI/IHICTh CTpaTeriyHUM ILUISIM 3aKJIaay BHUIIOi OCBITH. 3a JONMOMOIOI0 TPYMYyBaHHS HAyKOBHX IpPOEKTIB B moptderni i
(dopMyBaHHS HEOOXITHWX KPHUTEPIiiB BIAMOBITHOCTI MPOEKTIB Tilk YW IHIIIK Tpymi (HAIPSAMKY) HayKOBHX IOCHTIKEHb, HMPOEKTH
OB’ SI3YIOTHCS SIK MIXK COOOO Tak 1 3 IUIAMH 3aKjIaqy BHUIIOI OCBITH, a TAKOX MiJBHINYETHCS MPO30PICTh c(HOPMOBAHHX MOPTPETIB
HAyKOBHX NpoekTiB. Ha erami OanmaHcyBaHHS HayKOBHX IIPOEKTIB BiJOYBAa€ThCS PO3IOMALT PECYpCiB BIIMOBIAHO IO HAIpSIMiB
HAYKOBHX TIPOCKTIB 1 Iiyied moptdens MmpoeKTiB 3akiany BUIIOI OCBITH. [Ipu mpomy B mopTdeni MOBHHHA 301JIBIINTHCS YacTKa
HAayKOBHMX MPOEKTIB 3 BHCOKOIO IHHICTIO AJIS 3aKJIaly BHIIOT OCBITH 1 4acTKa NMPOEKTIB, MOKIMKAHUX NMPUHECTH 3aKIaay BHIIOL
OCBITH AMBIICHIM Bijl KOMepIliani3alil HayKOBUX pe3yNbTaTiB (peasi3alil MaTeHTiB) i 3HU3UTHUCS YaCTKa BUCOKOBUTPATHUX HAYKOBHX
IPOEKTiB, @ TAKOXK MPOCKTIB 3 BUCOKUMH PHU3UKaMH. B SKOCTI OCHOBHUX KPUTEPIiB MpH GagaHCyBaHHI MopT(els HayKOBUX MPOEKTIB
3aKi1ajay BHILNOI OCBITM B POOOTI BHKOPHCTOBYIOTHCSI HACTYIHI KPUTEpii: BUTpATH Ha pealli3alil0 HayKOBHX IMPOEKTIB; I[IHHICTh
HPOEKTIB /IS 3aKJIay BHIIOT OCBITH; PH3HK IPOEKTIB; YacTKa MPOEKTiB B MOPTQeIi.
Kiro4oBi cjioBa: HayKOBHUiT IPOCKT; YIPABIiHHS HPOSKTAMH; 3aKJIa/l BUIOT OCBITH; OPT(heTbHE YIpaBIiHHS.
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MEXAHUW3M ®OPMUPOBAHUA DOPEKTUBHOTI' O IIOPTOEJISI HAYUYHbBIX
ITPOEKTOB 3ABEJIEHUA BBICIHIEI'O OBPA3OBAHUA

IIpeqMeToM wHcCreOBaHUS B CTAaThe SBILIIOTCS METOJBI, MOJEIH M MEXaHW3MbI (OPMHPOBAHUS TOPTdENs HayIHBIX HPOEKTOB
yupexaeHus Bwicmiero obOpaszoBaHus. ILleas paboTel — pa3paboTka MeXaHW3Ma YIpaBIeHHS INOpTQeneM HaydHBIX INPOEKTOB
YUYpEXIECHHS BBICLIEr0 00pa3oBaHMs Ha OCHOBE KOMMEPLHAIU3ALMU PE3yJIbTaTOB HAYYHO! NEATENLHOCTH YHHBEPCUTETA HA OCHOBE
CHCTEMBI yIpaBJIEHUS PUCKaMH. B cTaThe pernaroTcs Cleyloliue 3aJa4yM: aHajiu3 MOJEIM yNpaBICHUS HAYYHOW AESATENbHOCTBIO
YUYpEeXICHHUI BBICIIEr0 OOPa30BaHMS, HCCICHOBAHME COBPEMEHHBIX METOJOB YIpPaBlICHHSA NOPTHEISIMU IPOEKTOB HAay4HO-
HCCIIeIOBATENBCKON IeSTEIbHOCTH YHHBEPCUTETOB, pa3paboTka MexaHu3sMa (opMupoBaHUs 3((GEeKTHBHOrO HOpTQeNns HaydHBIX
MIPOEKTOB YYPEXICHUs BBICIIEro OOpa30BaHWS C Y4ETOM PHCKOB M BEPOSTHOCTH KOMMEpIHAIM3alMM HAayYHBIX Pe3yJIbTaToB.
Vcrionp3yroTcst ciemyronye MeTOAbI: METOJbl YIPaBICHHS NMPOEKTaMH M MOPTQETsIMH, TEOpUsS CHCTEM M CHCTEMHOTO aHalIN3a,
METOJBI YIIpaBIIeHUs] pucKaMu. [loiydeHsl cieqylomie pe3yabTaThl: pa3pabdoTaH MexaHH3M (opmupoBaHUs MOPTdENs HaydHBIX
MIPOEKTOB C YYETOM CTPAaTeTHUYECKUX Ieled YUpeKIEeHHs BBHICIIEro oOpa3oBaHWS, CO3MaH KOHCOJIMIAMPOBAHHBIN IUIAH peaH3allii
HAay4YHBIX HPOEKTOB MHOpTdenst, pa3paboTaH MEXaHH3M YIpaBiIeHUS NOPT(HEIeM HaydHbIX IPOCKTOB YUPEKACHUS BBICIIETO
00pa30oBaHUsl HA OCHOBE TPYIIIUPOBKH MPOEKTOB M0 KPUTEPUSIM PHCKA M BEPOSITHOCTH KOMMEPLHMAIM3ALUKM HAYYHBIX PE3yJbTAaTOB.
BoiBoabl: Vcronp3oBanue MexaHW3Ma MOPT(HEILHOTO YIPABICHUS MO3BOJIUT YUYPEXKACHUSIM BBICIIEro o0pa3oBaHus (HOPMHPOBATH
cOaaHCUPOBAaHHBIE MOPT(EIH HAyYHBIX IPOEKTOB, T€M CaMbIM 0Ooiee 3P EKTHBHO OCYLIECTBISS peaIn3allii0 MHHOBAIMOHHBIX
IIPOTpaMM C Y4eTOM KPUTEPHEB PHCKa M BEPOSITHOCTM KOMMEpIHMAIHM3aIlMi HAydHBIX pe3ynbTaToB. HamGonee cioxHO# 3amaueit
CHCTEMBI YIpaBICHHUsS HayYHBIMH IIPOEKTaMU SBIIETCS 3a1ada (opmupoBanus nopTdens HaydHbsIX npoekToB. Iloprdens HaydHBIX
MIPOEKTOB YUPEKACHUS BBICIIEr0 OOpa3oBaHUS MMEET LEHHOCTh, €CIIM MO3BOJSIET Pa3BUBATh NEATEIBHOCTH, HANPABICHHYIO Ha
CO3JJaHNe M YKpPEIUICHHEe KOHKYPEHTHBIX MpenmymecTB. OmHaKO BO3MOXKHOCTH YHHBEPCHUTETa B 4acTh (opmupoBaHMs mopTdenst
HAay4HBIX IIPOCKTOB OTPAaHHYCHBI JOCTYIHBIMH PpECYpCaMM, a TaKKe BO3pPACTAIOLIEH CIOXKHOCTBIO pPa3pabOTKH HOBEHIIMX
TEXHOJIOTHH, TPeOYIOIIMX NPHUBJICYCHHUS CTOPOHHHUX OPraHHM3allMi, BeAb BO3MOXKHOCTH YYPEXKACHUS BBICIIETO OOpa3oBaHHs IS
CaMOCTOSITEJIHOTO TIPOBENICHHS M OOpabOTKM pPe3yJbTAaTOB HAy4HOH IeATEeNbHOCTH OrpaHuueHel. Ha srtame orOopa HaydHBIX
IpOeKTOB (HOPMUPYETCS CHHMCOK TEKYIIHX IPOEKTOB, MPOBOAUTCS aHANM3 HAYYHBIX INPOEKTOB B MOpTdeNe Ha COOTBETCTBHE
CTpaTerHYeCKUM LEeJISIM YYPeXIeHUs Bbicmiero obpasoBaHus. C IOMONIBIO TPYNIIMPOBKH HAYYHBIX IIPOEKTOB B mopTdene U
(opMupoBaHUsT HEOOXOJUMBIX KPUTEPUEB COOTBETCTBHS NIPOCKTOB TOW MIIM WHOW Tpymie (HalpaBieHHIO) HAyYHBIX HCCIECIOBaHHH,
MIPOEKTHI CBS3BIBAIOTCS KaK MEXy COOOM, TaK ¥ ¢ IEIIMH YUPEKACHHS BBICIIEr0 00pa30BaHMs, a TAKXKE MOBBIIAETCS TPO3PavyHOCTh
c(OpMHPOBaHHBIX TOpTQeneil HaydHBIX MpoekToB. Ha sTame OanaHCHPOBKM HAay4YHBIX IIPOEKTOB IIPOMCXOIHUT pacrpeseeHHe
PECYPCOB B COOTBETCTBUH C HAIPABJICHUSIMHU HAYYHBIX IPOEKTOB M LETAMHU MOPTQENs MPOSKTOB YUPEKACHHS BBICIIETO 00pa30BaHHUsL.
Ilpu sToM B mopTdene NOIKHA YBEIHYUTHCS JOJSA HAYYHBIX HPOEKTOB C BBHICOKOH IIEHHOCTBIO JUISl YYPEKACHHUS BBICIIETO
00pa3oBaHust M JOJS NMPOCKTOB, NMPU3BAHHBIX NPHHECTH YYPEXKICHHS BBICHIEr0 0Opa3oBaHHs TUBHICHIBI OT KOMMEpIHMAIM3aLUH
Hay4HBIX PE3YJIbTAaTOB (peaM3allii MAaTeHTOB) M CHHU3UTBCSA JOJS BBICOKO3AaTPATHBIX HAYYHBIX HMPOEKTOB, a TAKKE IPOEKTOB C
BBICOKMMH pHCKaMH. B KauecTBe OCHOBHBIX KPHUTEpPHEB NPH OalaHCHPOBKE MOPT(elsi HAyYHBIX MPOEKTOB YUPEHKICHUS BBICIIETO
o0pa3oBaHust B paboTe UCIIONB3YIOTCA CIEAYIOIIME KPUTSPUH: PAcXO/Ibl HA PEa3alMI0 HAyYHBIX IIPOCKTOB; IEHHOCTh IIPOEKTOB IS
YUYPEKISHHUS BBICIIET0 00pa30BaHusl; PUCK IIPOEKTOB; OISl IPOEKTOB B MOpT(ere.
KunroueBbie ci10Ba: HayuHBIH IPOEKT; yIpaBICHHE POSKTAMHU; 3aBECHHE BBICIIEr0 00pa30BaHys; MOPTQEnbHOe yIpaBIeHHs.
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H. B. YAUKOBCKUA

KOHIENTYAJBHAS MOJEJb ®OPMHAPOBAHMS PEHIEHHI 1O KOHTPO.IIO
N AHAJIN3Y NEPEBO30OK U PABOTbBI ®JIOTA

IIpeameTom uccnenoBaHus B CTaThe SIBISIETCA COAEpXKaHHME M IOCIEIOBATENLHOCTh peanu3alud (QyHKIMH KOHTPOJS M aHanu3a
TPaHCIOPTHOTO MpolEcca MEPEBO3KH I'PY30B U TEXHONOTHYECKHX NpoIeccoB paboTsl cynos. Leab — mosbimieHne 3¢ (HeKTUBHOCTH
KOHTpPOJISI M aHajM3a Ipolecca IepeBO3KH I'PY30B M IPOIECCOB paboTHl (1oTa, IMyTeM CHCTEMHOTO PACCMOTPEHUSI CTPYKTYPHI
YpOBHEH HCXOIs M3 KOMIUIEKca 3amad (yHKIMH KOHTPOJIT M aHaIW3a NpH (OPMHPOBAHUM YHPABICHYECKHX pelleHnil. 3amaum:
paccMOTpeTh C CHCTEMHBIX ITO3HMIMH TPAHCIIOPTHBIN IIPOIECC MEPEBO3KH I'PY30B M TEXHOJOTMYECKHE IIPOIECCHl pabOTHI CyOB;
MIPE/ICTaBUTh IIOCIIE0BATEIHbHOCTD peann3anny GyHKINH ydeTa KOHTPOJIS U aHAIIN3a CHCTEMBI IEPEBO30K M pabOTHI (JI0Ta ¢ IETbI0
(GOpPMHPOBaHUS UX COJECPIKATENBHOM YacTH MPU aHAIU3€ MPOLIECCOB MEPEBO3KH M PabOTHI (PIIOTA; CTPYKTYPHPOBATH BXOSIIYIO H
UCXOJSIIYI0 HH(OPMALHIO 10 pe3yabTaTaM KOHTPOJIS W aHAIN3a TPAHCIIOPTHOTO MpPOLECca MEPEeBO3KU I'PY30B U TEXHOJIOTMYECKUX
IpoIeccoB pabOThI CYJI0B 1O YPOBHSM IPUHATHS PEIICHHH, C LeIbIO BBIABICHHUS BOZMOXKHBIX PE3epPBOB MOBBIICHUS 3 (HeKTHBHOCTH
CHCTEMBI YIpaBJICHUS IPOLECCOM MEPEBO3KH IPY30B U mpoueccamu paboTsl ¢uiorta. MeToabl: o0lIeHAYYHbIE METOJbI, TaKHE KaK
CHCTEMHBIH WM CTPYKTYpHBI aHainu3. Pe3yJbTaThl: B CTaTbe NpPEACTABIEHA, pa3pabOTaHHAs aBTOPOM KOHIENTyaldbHas MOJEIb
(OpMHUpOBaHUS PEIICHHI MO KOHTPOJIO M aHAIW3y Ipolecca MEepeBO3KH IPy30B M IIPOIECCOB paboThl cynoB. MccremoBanue,
BBINIOJTHEHO UCXOMS U3 CTPYKTYPHOTO TIPEJCTAaBICHHs YPOBHEH MPUHATHS YIIPABICHYECKNX PEIICHUI 10 BpEMEHHBIM TOPH30HTaM UX
peanmm3anmu. Ha ocHOBaHMM pe3ynbTaTOB KOHTPOJIS M aHAIW3a IIPOLIECCOB IEPEeBO3KM M padoTsl ¢iora ObLTO cHOpMHPOBAHO
CTPYKTYPHO-(DyHKIIMOHAIBHYIO CXEMy IpPHHSTHS pEelNIeHHH HCXOIs M3 BPEMEHHBIX TOPH30HTOB IUIaHMPOBAaHHA. BbIBoabI: mpu
MIPOBEACHHUH aHANIN3a CHCTEMBI IEPEBO30K M paboTHI ()10Ta ¢ LEIbI0 MOCTPOSHHS KOHLENTYaIbHOW MOJENN MPUHATHS PEIICHUH 110
KOHTPOJIIO U aHaJIHM3y TPAHCHOPTHOTO MpOIecca MEPEBO3KH IPY30B M TEXHOJIOTMYIECKHX MPOLECCOB PaboThI CyI0B OBLI OMpeneneH
COCTaB M B3aMMOCBA3b 331a4 KOHTPOJSI M aHanu3a. VIcXoas m3 TOro, 4TO IUIAaH MEPEBO30K SIBISACTCS MEPBUYHBIM, OMPEICIISIONINM
00BeM U coepKaHue pabOThl HAa JAHHBIH OTPE30K BPEMEHH M OCHOBAaHHBIN Ha MOTEHIHAIbHO-BO3MOXKHBIXIIEPEBO30UHBIX PeCypcax
TOHHaXa,B KauecTBe OOBEKTa ITaJbHEUIIEro HCCIEeJOBAHUS, ONPEEIIONIEro MOPSAOK M MOCIEeOBATeILbHOCTh Pealli3aliy IUIaHa
HEepEeBO30K, ObIIO PACCMOTPEHO Ipoliecc paboTsl (iora.
KunroueBsbie c10Ba: KOHTPOJIb; aHAIM3; TPAHCIIOPTHBIH MTPOLIECC IEPEBO3KHU I'PY30B; TEXHOIOTHYECKHH IIpo1iece paboThl CyI0B.

BBenenne KOTOpBIE 6a3upyroTcs Ha  YIPaBIIEMOCTH u

pPEeTYIUPYEeMOCTH CHUCTEMBI. Pa3nencHue TMOHATHH Ha
"yrpaBisieMocTs" U "perynmpyeMocTs" €cTh IOCTaTOYHO
YCIIOBHBIM IO OTHOIICHHIO K PEIICHWSAM U IEHCTBHSM,
KOTOpbIE TPUHUMAIOTCS Ha Pa3HBIX HEPAPXUICCKUX
YPOBHSIX CHCTeMBEI. TakuM 00pa3om, BIUSHHE Ha OOBEKT

JIr000#1 BUII XO3AMCTBEHHON [EATEIbHOCTH SIBIISIETCS
HE CIy4alHBIi HaboOp © OOBEAWHEHHE MHOXECTB
OTIIENIFHBIX, BHYTPEHHE HECBSI3aHHBIX MEXKIY CO0OH
COCTaBJIAIONINX, a TPEACTABIACT COOOM WX CHCTEMHOE

0TOOpaKeHHE.

B wactHocTH "CHcTeMa niepeBo30K 1 padboThl (iora”
HE SBJIAETCS UCKIIIOYSHHEM. DTO €CTh HEM30JIUPOBaHHAS C
MHOTOYHCIICHHBIMHU CBSI35IMHM CHCTEMa, KOTOpasi BKIIIOYaeT
B ce0s COCTaBIAIONINE B BHIE OTAEIBHBIX 3JIEMEHTOB —
¢iota, TOPTOB, CYNOPEMOHTHBIX 3aBOJOB U JPYTUX
CITy k0.

Kaxmas npow3BOIACTBEHHAas CHCTEMa COCTOMUT W3
OTJIENFHBIX MOJICHCTEM HU3IINX YPOBHEH, IIPH 3TOM cama
MOJKET SBIATHCS OJHON W3 IMOJCHUCTEM BBICIIETO IOPSIKA
B PaMKax TOW ke CII0)KHOW CUCTEMBI YIIPABIICHUS.

Kaxxnoift npon3BOJACTBEHHONH CHCTEME CBOMCTBEHHO
BEIICNICHHE OOBEKTa H CYOBeKTa yIpaBIICHUs, T.€.
pasfeneHue Ha  YOPaBISIEMYyH0 M YINPaBISIOLIYIO
MOJICUCTEMBI. DTH TOJCHUCTEMBI CBSI3aHBI MEXAYy c000it
BHYTpeHHEH MH(}OpMaIie, mocTynarmel oT 00beKTa K
CyOBEKTy ympaBlieHUsT M, KpOMe OTOW HWHQOpMAIUH,
YOpaBIIIOMAs CUCTeMa ISl IPUHATHS PEUICHUH, TaKkKe
HCTIONB3YeT BHEIIHIOI MH(GOPMAIMIO B BUAE CBEACHUH O
paboTe CBA3aHHBIX C HEH CMEKHBIX CHCTEM.

B kauectBe o0ObekTa ympasieHuss B "Cucreme
NepeBo30K M paboThl (oTa" BBHICTYNAIOT TPAHCIIOPTHBIN
IpolecC MEPEeBO3KM TIPY30B U TEXHOJIOTUYECKUE
IIpoLecchl padOTHI CY/I0B.

OCHOBHBIMHU TOKa3aTeIsIMU KayecTBa CHCTEMBI, B
ToM umcne "CucrteMmblnepeBo3ok u paboTel  (dmora"
ABISIETCS €€ TPOM3BOTUTEIBHOCT M YCTOWYHBOCTB,

YIOpPaBJIEHUS C pa3IUYHBIX CTYIEHEH HepapXU4yecKoil
CTPYKTYPBI CHCTEMBI MOXXET OBITh PAacCCMOTPEHO Kak C
MO3UIKH yIpaBieHUs (HHKECTOSIIUM TMOapa3ie/IeHIEM),
Tak M C TMO3UIMH peryIupoBaHUsA (BBILIECTOSIINM
MOpa3IeICHIEM ).

Jlo  HemaBHero - BpeMEHM  Beaylias  polib
NpUHAJJIeKaIa aKTUBHBIM (QYHKIMAM YIpPABICHHS, Kak
TaKOBBIM, KOTOpBIE OTBEYAlOT 3a ()OPMUPOBAHHUE IIJIAHOB
MepeBo30K M paboThl  (yoTa HA  ONpE/IEICHHBIC
MPOMEXYTKH BpPEMEHH W O00ECIeUYHBAIOT yCTOWYMBOE
HOpMaJbHOE (YHKIIMOHUPOBaHNE TPaHCIIOPTHOTO
mpolecca IMEpPeBO3KHM IPy30B M TEXHOJIOIMYECKUX
MPOLIECCOB PabOThl CylOB B YCTAHOBIEHHOM pPEXHME B
peanbHBIX YCIOBHUSAX, CIOXHBIIUXCS HA JTaHHBI MOMEHT
[1, 2].

OmHako, B CBS3M CO CIOXKHUBIIMMHUCS KPHU3HUCHBIMH
00CTOATENFCTBAMH, KaK Ha PBIHKE TPAHCIOPTHBIX YCIYT,
TaK M B I€JIOM MHPOBOH 3KOHOMHKH, (pyHKIMH ydera,
KOHTPOJsl M aHaiu3a, HECMOTpPS Ha TO, 4YTO OHHU
¢opmupyroT HHGOpPMaIMOHHYI0 0a3y JUIl TMPHHATHA
peleHni BEIXOAT Ha NMepBbli miaH [3].

AHanu3 myOJIMKanui

[IpoBeneHHBIH aHATW3 MyOJUKAWMH IOKa3aj, 4TO
OONBIIMHCTBO aBTOPOB M HMCCIEAOBATENCH YKa3bIBaIOT HA
BEIyIIyI0 pOJIb Takux (QYHKIMH yOpaBlIeHUs, Kak
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KOHTPOJb ¥ aHanmu3 [4—6]. Tak kak, UMEHHO 3TH (hYHKIUU
SIBIISTFOTCSI HEOTBEMIIEMON YacThIO JIFOOOTO YIIPABIICHUS U
urpatoT 0a30BYIO POJb B YIPABICHUHU JIO00H OTpaciu
XO3SIIICTBOBaHMA M B YacTHOCTU IPOMU3BOJCTBEHHOM
NIeSITEIbBHOCTPI0  MOPCKOW  TPaHCIIOPTHOM  OTpaciu.
OpnHako KaXIBIH U3 HUX PaCCMaTPHUBAET JIUIIb OTACIHHBIC
ACTICKThI BAYKHOCTH 3THX (DYHKIIUH.

Bonbmias gacte pabOT MOCBSINEHA PACCMOTPCHHIO
BOIPOCOB OpPraHM3allMd W YIpaBicHUs paboToi (uora,
OTPaHUYHBASCH TOJBKO AKTUBHBIMHU (DYHKIUSMH, YaCTh C
HUX OblJJa OPHEHTHPOBaHA HA CHCIHUATA3HPOBAHHBIN
(10T, B YAaCTHOCTH JIMHCHHBIC, OAJKCPHBIC U PCYHBIC
nepeBo3ku [6—8].

eas pabGorbl. llenpio MaHHOH cTAaThU SBJSETCA
MOBBINICHUE 3(PPEKTUBHOCTH KOHTPOJS U  aHaM3a
TIpoIiecca MepeBO3KU IPY30B M MPOIECCOB paboTHI (uIoTa,
ITyTeM CHCTEMHOTO PAacCMOTPEHHS CTPYKTYPHI ypOBHEH
HUCXONs W3 KOMIUIEKCa 3ajad (QYHKIUH KOHTPOIS U
aHanmm3a mpu GOpMUPOBAHHUH YIIPABICHUCCKUX PEIICHUH.

H310:xeHrEe 0OCHOBHOIO MaTepuaJja

Hcexons u3 OCHOBHBIX 3aJa4 YIIPABIAIOIIEH CUCTEMBL
[9, 10], pyHKUMSAM ynpaBieHHs MPUHAJUICKUT OIHO M3
BEIYIIUX MECT B YIIPaBIEHYECKOM KOHTYpE.

B nmanHoOi#t pabote OymaeM HCXOMUTh M3 MOHUMAHHSI
MOHATUS "ymopaBieHus", KOTOpOe HPEICTaBICHO B
pabotax [6, 11, 12].

IMpoumecc ympaBieHus BkIrodaeT cOop, mHepenaudy,
00paboTKy 1 u3ydeHue nHpopManny, NpUHATHE PEIICHUH
n oOecredyeHNe OINpPEeEeTICHHOTO BO3ACHCTBUS Ha OOBEKT
YIOpaBJIE€HUS B COOTBETCTBHM C HPUHATHIM PEIICHHEM.
Pemennst  paspabareiBaloTCs,  OOOCHOBBIBAIOTCS |
MIPUHUMAIOTCSI MCXOJs M3 aHaln3a WHpOpManud B BHAE
KOMIUIEKCAa COOTBETCTBYIOIIMX CBEICHUH, Omaromaps
KOTOPBIM YMEHBIIIAETCSI HEOIPEAeIEHHOCTh cHcTeMEI [10,
13].

OyHKIMY, UCIIONB3YIOLIHE IPSIMOM MIOTOK
nHpopmanum, OT yrnpasJsoUiel K yrpasiseMoi cUCTeMe,
COCPEZIOTOUEHHBI Ha  IepepadoTKe, pa3paboTke W
00OCHOBaHMHM  YIPaBICHYECKUX PELICHUH, JOTHYHO
Ha3bIBAIOT AKTHBHBIMH (DYHKIMSIMHM  yNPaBICHUS, K
KOTOPBIM OTHOCSTCS IUIAHUPOBAaHHE U PETYIUPOBAHHE.
IIpuyem,  HOCIENOBAaTENBHOCTh  HMX  BBIIOJIHEHUS
HEOJHO3HA4YHA, B CBA3M C HUX TECHBIM B3aUMHBIM
IepeceuyeHNeM M B3aMMHBIM JIOTIOJIHEHHEM Jpyr Apyra
[13].

[TpOTHBOMONIOXKHEIM MOTOK WHGOPMALUU, TO €CTh,
peaxys yIpaBIsIeMOW CHCTEMBI Ha COOTBETCTBYIOIIEE

BIIUSIHUE  YIPABISIONIEH, OTpakalolIUil  JaHHBIE O
pe3yJibTarax YIIPaBJIEHYECKOTO BO3JIEHCTBH.
IepepaboTka uHpOpMAIHU TaKoro CconEepIKaHUs

HETIOCPEJICTBEHHO HE OKAa3bIBACT BIIMSHUS Ha IIPOILIECC
VIOpaBJICHUS M COCPEIOTOYCHA B TMACCHUBHBIX (DYHKITHSIX
VOpaBJICHUS, TAaKAX KaK Y4YeT, KOHTPOIb U aHaIu3,
peanu3anys KOTOPBIX OCYIIECTBISETCS WMEHHO B 3TOU
MOCJIE/I0BATEILHOCTH.

CocraB u conepxanne GYHKIMH yIPaBICHUS MOXKET
OBITH TIPEJICTABJICHO B clieAytomeM Buze (puc. 1).

IHEPEBO3OK

TpamcnopTHLIE mpomecec
mepeBO3IKH TPY3O0B H
TEXHOJNOTHYEeCKHE
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l
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Puc. 1. CucremHOe npeCTaBICHUE YIIPAaBICHUECKOT0 KOHTYpa
HepeBo30K U paboTsl duiotallpuBeeHHas cxema 1aeT
HpEJCTaBICHHE O MECTE U POJIM yueTa, KOHTPOJIS U aHallh3a B
CHCTEME yIPaBJICHUS MEPEBO30K U paboTHI (IoTa.

OyHKuus ydera cocpenoTodeHa Ha pa3pabdoTKe
CII0cO00B 0TOOpakeHHsT HH(pOPMAIIMK, KOTOpas MOJIy4eHa
Mo OOpaTHEIM CBsI3sIM OT OOBEKTa YIpPaBICHHA, €€
00paboTKH, TpEeNCTaBIeHUS W HaKOIUIeHWA. JlaHHBIC
ydera  HUCIONB3YIOTCS B KOHTPOJE W  aHalu3e
TPaHCIOPTHOTO  IpoIlecca  TEPeBO3KHM  TIPY30B U
TEXHOJIOTHYECKUX IPOIECCOB PabOTHl CYIOB, TO €CTb,
SBISIOTCS  0a30i  Ansg  peanm3alidl  TOCIEAYIOIINX
(yHKIMIA yIIpaBieHus — KOHTPOJISl U aHalu3a.

ITo oObemy BbImONHsIEMON pabOTHl (YHKIMS ydera
SBIISICTCA OJHOW U3 HamOoliee TPYHOEMKUX (GYHKIHN
ynpaneHusi. OToOpaxkast COCTOsiHuE 00BEKTa yIpPaBICHU
C TIOMOILIBIO CHCTEMBI MOKa3zaTelel, JaHHas (QYHKIMs
Jlaet BO3MOXKHOCTb JMLAM, NPUHUMAOLIUM
yIpaBJICHYCCKAE PEIICHHUs IONyYaTh Pa3HOCTOPOHHEE U
MOJTHOE TIPEJCTABICHHE O XOJ¢ IPOU3BOJCTBEHHOTO
mporiecca.

OyHKIUSA KOHTPONA, Kak crerududaeckast QyHKIHSL
YIpaBieHUs,  NPOSIBISIETCS  HAa  pasHbIX  JTamax
NPUHATUSL PEUICHUH M WMEeT JOCTATOYHO CIIOXKHYIO
CTpyKTYpY [14, 15].

Hcxons w3 camMod CyTH KOHTPOJS, Kak (DYHKIIUH
YIPaBJICHUS, €€ CYIIECTBOBAHHE SBISIETCS OOBEKTHBHO
HE00X0IUMO, TIOCKOJIBKY, 3TO €CTh CHCTeMa HaOJII0ACHHMA
u MPOBEPKH npotecca (yHKIMOHUPOBAHUS
COOTBETCTBYIOIIETO OOBEKTa C ILENbI0 YCTPAHEHHUS €ro
OTKJIOHEHWH OT 3aJaHHBIX NapaMeTpoB, HaIpPaBICHHUE
npolecca yNpaBjiIeHUs] 10 YCTaHOBICHHBIM HJI€alIbHBIM
MOJIETISIM ¥ KOPPEKTHUPOBKA MOBEACHHS ITOJKOHTPOIILHOTO
00BEKTA.
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Peanmsamusi OCHOBHBIX 3aJad  KOHTPOJNS  JIaeT
BO3MOKHOCTh ~ ITONTy4aTb  Pa3sHOCTOPOHHIOK  OIICHKY
mporiecca TEPeBO3KH TPY30B 10 OTACIBHBEIM CyHaM,
TpymmaM Cy[aoB, BHIAM IUIABaHWA, HAIPABICHHUIM
MEPEeBO30K, OCHOBHBIM TPYy30BiajenslamM u T.a4. Kpome

9TOr0, IO OCHOBHBIM IIOKa3aTeNIIM HCIOJIb30BaHUS

TOHHaXa, OLEHUBATh  TEXHOJIOTMYECKHE  IPOLIECCHI

paboTHI OTIENBHBIX CYI0B U (PJIOTA B LIEIOM.
Wndopmanmns,  mocrynaromas  oT  (QyHKUUH

KOHTpOJIS, JaeT BO3MOXKHOCTb CYOBEKTy YIpaBiIeHUS
OCYIIECTBJIATh Pa3pabOTKy M MPUHATHE YIPABICHYCCKHX
pelIeHWd, HANpaBICHHBIX Ha  YCOBEPIICHCTBOBAHUE
mporiecca MEepeBO3KM M TIPOIEccCOB paboOTHl CyHOB U
noBeIIeHUE YD PeKTUBHOCTH PabOTHI (hJI0Ta B IIEITOM.

Vcnonp3yss COOTBETCTBYIOIIME METOABI M IIPHUEMEI
KOHTPOJIS, OCYIIECTBIISIETCS 00paboTKa  IMOJIyIeHHOM
nHdopmanum, pe3yabTaThl KOTOPOH HCIONB3YIOTCS JUIs
aHanmm3a U pa3pabOTKHU PErylupoOBOYHBIX pemieHuit [16,
17].

OcHoBHOW 3amauell (QYHKIUH aHAIW3a SBIACTCS
BBISIBJIICHUEC (baKTOpOB BIIMSTHUA Ha OTKJIOHCHHUA
TPaHCIIOPTHOTO IPOIecca NePEeBO3KU U TEXHOIOTHYECKUX
IpOIIecCOB paboTHl CYHZOB OT 3aJaHHBIX IapaMeTpPOB U
BEIpQ)KCHHE KOJNUYECTBCHHOW OICHKH BIMSHUS, Kak
KaX1oro (hakTtopa, TaK W UX COBOKYIHOCTH Ha KOHEUHBIH
PE3yIBTAT C HENBI0 YCOBEPIICHCTBOBAHUS MIEPEBO30THOTO
mporiecca.

OYHKIUN KOHTPOJII W aHaJM3a HWIPAOT BAXKHYIO
pPOJH Ha 3aBEPIIAONINX 3Talax YIpaBICHUS, GOPMHPYS
0a3y A NPUHATHSA YIPaBICHUYECKUX PEUICHHH, MENbIo
KOTOPBIX SIBIIICTCSI ONTHMH3ANMUS TIPOIiecca ePEBO3KH U
paboTel  (h7oTa, TMyTEeM BBIABICHHUS W pealu3aIlif
pe3€pBOB, KOTOpHIE BO3HUKAIOT B TOW WIM HWHOU
9KCIUTyaTAI[HOHHON CHUTyallid MpPU BBIMOJHCHUH IIJIAHOB
MEPEBO30K U paboTHI (IIoTA.

Takum 00pa3oM, (YHKIMH KOHTPOJS W aHajIu3a
CO3J1af0T BO3MOXKHOCTH JUIsl MEpexXoJia OT SKCTCHCHBHOTO
JI0 MHTCHCHBHOTO MYTH Pa3BUTHS CHCTEMBI MEPEBO30K U
paboTel QoTa BCIEACTBHE MPHUHATHS KaueCTBEHHBIX
YIPaBJIEHYECKUX PELLIECHUH.

ITockonpky "CHcTeMa mepeBo30K u paboThl (ora"
XapaKTepu3yeTcss W3MEHUYHMBOCTBI0O W HETHITHUYHOCTHIO
BXOZISIIEH WHOOPMAIMA TIO0 CBOEMY COICpIKaHHIO,
CTCTCHU HMHTCTPUPOBAHHOCTH, YPOBHSAM ¢ 00pabOTKUA U
IPUHATHS COOTBETCTBYIOIINX YNPABICHUECKUX PELICHUH,
BO3HHKACT HeO6XO[[I/IMOCTI) B KOMIIJICKCHOM
paccMOTpeHHH OOIIeH CTPYKTYpHl YIPaBIEHUS C YUETOM
TMOJYYaceMbIX PE3YyJIbTATOB 10 BPCMCHHBIM I'OPU30HTAM.

Hcxoms u3 pe3ynbratoB pador [7, 13] ¢ menpio ux
YCOBEPIIICHCTBOBAHUSA, OMHUPAsCh Ha COACpKaHUE U
pe3ynbTaTl  KOHTPOJS W aHalW3a TPaHCIIOPTHOTO
mpoliecca ITIePeBO3KH W TEXHOJOTHYECKHX IPOIECCOB
paboTBl CymoB, copMHpOBaHBI CICOYIONINEC YPOBHU

(puc. 2).

BrigEneHHe OTKIOHSHHHA MEXTY 00BEMOM
[IePEE020K H IPOECsHOH coocodHocTER duoTa
IIporsosuposarme OnpeneneHHe CTENEHH COOTBETCTBHA
TlepcnexTHEHET TPY=0IOTOROE . CHenHATHIAHE (II0Ta CIPYKTYPE TPYV20IMOTOKOE
OmpegeneHne IPOBOIHORA OTpejjecH e CTETIeRH MOKPEITHA
criocobocTa daoTa MEPCIEKTHEHEIE TPYI0NOTOKOE HMEFOIMIHMCE
TOHHAEEM
OnpenereHne OTEIOHSHHH MEK,TY IUTAHOEBIMH H
thaKTHIECKHMI 3HATEHHAME 00BEMOB MEPEB030K
$opMHpOBAHHE M1aHA Brraenenne 00BeMa HIOEITOIHOH WTH
Texymmmii TEPEEQ30K IPY20B HEeJOCTATOYHOH MPOH3BOACTECHHOH MOITHOCTH
Paccranoeka duiora mo TOHETEA
HAMpaETeHM PAOOTEL |-| Briaenenne haKTOpOR, OMpPENeI HOIHK
\ TPAHCHOPTHYIO JeATelLHOCTE I0Ta H JoIH
\ EREJOTe H2 HHX B PE3VILTATax
D OpMHEPOEAHHE
COBOKYIHOCTH CXEM
JBIGHEHHA 11 TPVIIIED
CYA0E JaKpereHHe CYA0E 32 KOHKPETHRIMH CEEMANM
= OnpenereHne IEIDECHHA
OrepaTHEHELT 3ATPYAEESHHOCTH CYIOE IO 3 ; ¢ r
3 aKpeIUIEHHe IPYI0E 32 KOHKPETHEIMH CYIaMH
CEEeMaM JEHECHHA PopMHPOEAHHE 3aTPYIKH
PacqeTr EpeMeHHEIX H
HHAHCOEBRIX IOKAZaTeIeH
IO Cyaan B QUIoTy B
TeToM
OnpeneneHHe 3aKpelLIeHHEX KOHKPETHEIX
PeficopLiii D OpMHPOEIHHE KOHOCAMEHTHEIX MApTHE Ipy3a 3a CyJHOM
peficoBoro amaHua PazpaboTka npeagapHTEILHOTC TPYI0B0TO IUIaHA
CyAH

Puc. 2. BpemeHHbIe TOPU30HTHI INITAHWPOBAHUSA M COOTBETCTBYIOLIMI UM COCTaB U pe3yJIbTaThl KOHTPOJII U aHAJIN3a IEPEBO30K U

pabotsl dhiaoTa
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Kak npencrasineHo Ha puc. 2, KaXAOMY YPOBHIO B
3aBUCHMOCTH OT BPEMEHHOI'O T'OPU30HTA IIAHUPOBAHMS
COOTBETCTBYET  ONpEJACNCHHBIH  Habop 3amgau W
COOTBETCTBYIOIINE MM pe3ysbTarhl. [IpuueM, ucxoasmas
nHbOpPMAaNUsA B BUAE PE3yIbTATOB KOHTPOJIS M aHAIW3a
MEPeBO30K W paboThl (HJI0Ta BBHIMIECTOSAIIETO YPOBHSA
SIBIISIETCST BXOZAIICH HHPOPMAIUEH I TOCIeayIONeH ee
00pabOTKK Ha HIKECTOSIIEM YPOBHE PUHSTHS PEIICHUS.

Ole eJe/IeHHEe NepeB030"HBIX

Eecvpcun tdaoTa

Ha mnepcnekTMBHOM YpOBHE NPUHATHS pEIICHUI
(puc. 3) ucxonnass uH(pOpPMAaIMs NpENCTaBICHA B BUAC
JBYX  COCTaBJBIIOIINX,  KOTOpble  MOTYT  OBITH
MPE/ICTAaBIICHBI C I0CTATOYHOM AJsl (POPMUPOBAHUS TUIAHA
MIEPEBO30K U PabOTHI (IIOTA CTETIEHBIO TOYHOCTH:

- nHMOpMAaIHS 0 TIEPEBO30YHBIX pecypcax ¢IIoTa;

-uHpopManuss 00 oOBeMax W  HaIpaBICHUSIX
HIEPEBO3OK.
Iporaozapoeanne
rPYV30N0TOKOE

OreHKa IPON3BO/ICTBEHHOIT TOTpeOdHOCTH /
M30BITKA B TOHHAXKE

Cmenenv HOKPOLIRIILA
HOHHANCEM
HEPCHERMMUSHBLY
o6BeMOE
ZPYIOROMOKOE

Ha

Tlpunamue peuieHull no
BLIGOOY U3 FKCHAYAMAy U
U3OBIMKA MOHHANCA

(=) )
IMTpunamue
petieruil no
BOCNONHEHLE
Hedocmamra
MOHHANCA
(cmpoumenscmeao,

(I 3aKynKa)
o

AHAIH3 HTOTOBBIX
pe3vILTaTOR

PopMHpPOBAHHE HCXOAHEX
OAHHEX A4 paipaboTKH
NIaHa MePEBO30K H padoTH
bnoTa

Puc. 3. CrpykTypa Mozen epCcreKTHBHOTO YPOBHS IPHHSATHS PEICHHI IO KOHTPOIIIO U aHAIHM3Yy PabOTHI (uioTa

Ha pamHOM YypOBHE 1O pe3yibTaTaM OIEHKH
CTETIEHH TMOKPBITUS UMEIONUMCSI TOHHAaXEM ITPOTHO3ZHBIX
00bEMOB  TPY30IIOTOKOB, IPUHUMAIOTCS  JajbHEHIINe
peteHust 1o (GOpMHUPOBAHMIO IUIaHA IIEPEBO30K M PAOOTHI
¢utora.

Ha rtexymem ypoBHe (puc. 4) B 3aBHCUMOCTH OT
OLIEHKH ITPOM3BOJICTBEHHOH crocoOHocTH roTa 1o
BBIMOJIHEHUIO ~ IJIaHA  TEPEBO30K,  NPUHHMMAIOTCS
COOTBETCTBYIOIIIE PEIICHUS C Yy4eTOM, KakK CTEIeHH

TMOKPBITUA TOHHAXa, TaK U CTCIICHU IOKPBLITHUA ob0beMa
HIEPEBO3OK.

IMlpn HanumuuuM nPOBO3HOM crocoOHOCTH  (IIoTa,
He3aJelCTBOBAaHHOW B peajM3alliyd IUIaHA II€PEBO30K
Ipy30B, TIPHHUMAaeTcs penieHue o0 oTdpaxToBaHUM
n30bITKAa TOHHAXKA.

Ipu oOHapyXeHHH 00beMOB HEPEBO30K,
HEOXBAUCHHBIX IIJIAHOM paboThl (aoTa, NPHUHUMAETCS
peuieHue o IIPUBJICYCHUN HCXBAaTKHM TOHHAa)Xa Ha
YCIIOBUSIX apEH/BI.
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IInan nepesosok
2py308

IInan padonist
proma

:

OINEHKA BOIMOKHOCTEHR ®JIOTA 110 BRIIIOJTHEHHIO ILTAHA

OEPEBO30K
MpuaaTHe MpuaaTae
Cmenens PellleHHHA OO PelleHHHA OO Cmeneny
HOKPBLNUA oThpaxToOBaAHHID OpHEIe9e¢HHI HOKPBIMUA
MOHHAMNCA I S— HexXBATKH obweuos
TOHHAEA TOHHAZKA Zpysoe

iE]

AHAJIH3 PE3YJBTATOB PABOTDLI 11O
KBAPTAJBHBIM NNEPHOITAM

iyt

dopMHpoBaHHE
HCXOJTHBIX TAaHHBIX 14
pa3paboTku rpadguka

paboTel pmoTa

v

Puc. 4. CtpykTypa MOJIe/M TEKYIIEro ypoBHs IPHHSATHS PEIISHHH 10 KOHTPOJIIO U aHAJIM3y paboThI (ioTa

Ompenenenne coctaBa U B3aUMOCBS3HM  3a3j1ad
KOHTPOJISI W aHaliu3a, B YAaCTHOCTH OINEPATHBHOTO
(peficoBOr0) BBIMOJIHEHO Ha OCHOBE HCCIENOBaHUS
CTPYKTYpPBI o0bekTa YIIpaBIICHUSA 5 CUCTEMBI

IUTAHUPOBAHKA PAOOTHI IIOTa.
OOBEKTOM B CHCTEME YIPABIICHUS SIBJISIETCSI ITPOLIECC

pabotel (aota P, KOTOpBIH MNpeacTaBiseT CcoOOOM
COBOKYITHOCTh MIPOIIECCOB paboTsr OTJIENBHBIX
TpaHCIOpTHBIX cynoB P, (puc. 5).
P:UPi,(ieI), 1)
iel
rae | — MHOXeCTBO TPaHCHIOPTHBIX CYHOB (IIOTA.

IMpouecc paboThl KaXJ0ro CyJHa B cocTaBe (uora
KOHEYeH W  OompelelieH  ABYMS  COOBITMSIMH — H
COOTBETCTBYIOITUMH MM JaTaMH: HPUHATHA Ha OamaHc

(o) n cncanns ¢ Gananca ().

P —[a.6]. ()

Takum oOpa3om, TOBOpss o pabore d¢mora B
KOHKPETHBII BpeMEHHON HWHTepBan {, MOApa3yMeBaroT
nporuecc paboThl ONpENeNIcHHON Ipymmnsl cynos |, s
KOTOPBIX BBIMOJIHSETCS CIEAYIOIIEe COOTHOLICHHUE:

I'={i/iel' =>te[a,5]}. (3)

B TeueHune BpeMeHHM HaXOXACHHSA B cocraBe (orta
CyJlaMU BBITIOJIHSCTCS ETBINA s paboT, pa3aemstonIuxcs
Ha pa6OTBI B OKCIUTyaTalqluld W  BHEOKCILTyaTallvuu.
OCHOBHOW paboTO#, OTpakaroIIeld HSKCIUTyaTallHOHHOE
Ha3HAYCHUEC TPAHCIIOPTHBIX CYHAOB SBJIACTCA IICPEBO3KaA
TPY30B U IIACCaXKUPOB.

[Iponecc mepeBO3KH OCYIIECTBISICTCS B PE3yJIbTaTe
BBITIOJIHEHHUST OTJCIBHBIX TEXHOJIOTHYECKUX IPOIECCOB

pabotsl cynoB — pelico. Iloaromy kaxapiid mpouecc P,

MOKET OBITh pa36I/IT Ha psJl TEXHOJOTMYCCKUX MPOLCCCOB

)

ik *
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TIponecc padoTs dutota P

[Tponecc padorw cyaos P; (I € 1)

Paﬁn‘ral-:}',qc-ﬂ

Aperga

Crmcanme

PexonT
c DamaHca

[Tprrent
Ha

OepeROsHaR

Jpyrae

paboTEL

Py (kK

Texnomoru=geckni nmponecce — pefc

[Tponecc NepeEO3KH MAPTHH IPy3a
Py (5€ S

Padouwuwel npomecct

IIOTPV3KA IIEPEXO]]
ps" ps*

]

BEIITPV3KA
pf

Ji

TexHOTOTHIECKHE OTIepaIHy

Puc. 5. CtpykTypa npoH3BOACTBEHHOTO Tpoliecca paboTsl ¢uiota

Peiicbl, B cBOIO ouepeab, NPEACTABIAIOT COOOI

IoCJICA0BATCIIbHO u napajjieJIbHO

COBOKYITHOCTb
Pl

BBITIOJTHACMBIX [IEPEBO30K OTACIbHBIX HapTI/Iﬁ rpysa

Pe=U B . (4)

Kaxnas nepeBo3ka OCyLIECTBISIETCS B pPe3ysbTaTe
BBITOJIHEHHUS TPEX PaGovMX MPOLECCOB: L. — MOTPY3KH,

pSX — nepexona u pf — BBII'PY3KH.

Pe > (2 05 P0). )
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BLI,HGJ'IGHHLIC pa60tme mpouecChl JaJIbIIC
pacnaaaroTcsa Ha OTACJIBHBIC OCJICAOBATCIILHO u
napajjicJibHO BBIIIOJHACMBIC OIICpalliu O . OHepaHI/II/I

MPECTaBISIOT coboit HaVMEHBIIINE JIIEMEHTBI
TEXHOJIOTHYECKOTO TIpoIiecca pabdOThl CylOB, MMEIOIUE
CaMOCTOATENIBHOE 3HAYEHUE.

Hcxonst w3 BBIMIEU3JIOKEHHOTO, MPOLECC PabOTHI
¢naora P, npenacraBmser cobol  MepapXHUECKH
B3aMMOCBSI3aHHYI0 ~ CHCTEMY IPOLECCOB  Pa3JIMYHBIX
ypoBHel. Ilpu 3TOoM, mpouecchl pas3M4HBIX YPOBHEH
CBSI3aHBl MEXAy CO0OIl OTHOIICHMSAMH BKJIIOYCHUS, Ha
OIHOM YypOBHE, HauWHas C Tpolecca paboThl CyaAHa,
OTHOILICHUSMH CIIEIOBaHUS U COBMEILEHNS BO BPEMEHHU.

Hecmotps Ha cymecTBylolee pazHooOpasue ¢opm,
3aJa4 M METOAOB KOHTPOIS M aHalIHW3a, Yy4YeHbIE
MIPOAOIDKAIOT 3aHUMATBCS UX UCCIEI0BAHUEM, TIOCKOJIBKY
UMEHHO 3TH (YHKIMH WIPAlOT BaKHYIO POJb Ha dTarax
3aKITIOYUTENIFHOTO  yrpaBieHus.VIMEHHO 3TH  (QyHKINH

ynpasneHus,  (opmupylor  0azy Il IPUHATHS
YIPAaBICHYECKUX peuieHui 1o JanbHenmemMy
COBEPILEHCTBOBAHUIO TPaHCIIOPTHOTO nporiecca
NEPEBO3KU TIPY30B M TEXHOJOTMYECKUX IPOLECCOB

paboThl CYJOB C aKIEHTOM Ha CHOCOOHOCTh THOKO
pcarnpoBaTb Ha USMCHCHU BHEIIHEH Cpe€abl, TEM CaMbIM

obecrieunBas  BBINOJHEHHE HEOOXOJMMOTO
5(Q(PEKTUBHOCTH  CHUCTEMBl  YHpaBIICHHS
MepeBO3KHU IPy30B U paboThl (ioTa.

yCIIOBUS
MIPOLIECCOM

BrIiBOBI

KouTpons u aHanus3, NPOBOIUMBIA B MpOLECCE
paboTel (hI0Ta C MPUHATON B CHCTEME 9acTOTOM, TpeOyeT
Hanmuus ""cedeHus” mporecca paboTel (10Ta, T.€. JaHHBIX
0 mporiecce pabOTBl KKIAOTO CymHa. ODTO pa3OucHUHeE,
KOHTPOJIHPYEMOTO mporiecca ompenenser u
COOTBETCTBYIOIIEE Pa30OWeHNEe CHCTEMBI KOHTPOJS Ha JBE
COCTABIIIIONINE: P IOJICUCTEM TI0 KXKIAOMY CYAHY U IO
oty B menom. Pe3ynbTaThl pabOThI OTACIBHBIX CYJOB,
000011aI0TCS. Ha BBIIIECTOSIIIUX YPOBHSX W TMO3BOJISIOT
00eCTIeYnTh HAaWIydIllee, C TOYKU 3PEHUS BCCH CHCTEMBI
BBIMOJIHEHUE Tpaduka, a,ClIe0BAaTeIbHO, U  IUIAHOB
paboTsI ioTa.

CHCTEMHBII TMOAXOJ TO3BOJSET CTPYKTYPUPOBATh
COCTaB M TIOCIICJOBATCIFHOCTh OIEpPAIii KOHTPOIS U
aHamM3a Ha PAa3HBIX YPOBHAX MIPUHATHS PELICHUH.
COBOKYITHOCTh ~ MPEICTABICHHBIX  CXEM  ITI03BOJIIET
MOJYYHUTh KOHIENTYalbHYI0 MOJICTh MPUHATHS PEIICHUH
0 KOHTPOJIO U aHAJIN3y MEePEeBO30K U pabOTHI CY/IOB.
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KOHUENTYAJIbBHA MOJAEJIb ®OPMYBAHHS PIINEHDB 3 KOHTPOJIIO I
AHAJII3Y HEPEBE3EHD I POBOTH ®JIOTY

IIpeaMeToM JOCHTIIDKEHHsST B CTAaTTi € 3MICT 1 MOCTIJOBHICTh peainizauii (GyHKIiIH KOHTPONIO i aHANi3y TPAHCIHOPTHOTO MPOLECY
HIepPEeBE3CHHs BAHTAXKIB 1 TEXHOJIOTIYHHX MPOLECiB poOOTH cyneH. MeTa — MiJBUIICHHS e(pEeKTHBHOCTI KOHTPOJIIO 1 aHaIli3y mpolecy
HIepeBEe3CHHsI BAaHTAXIB 1 MPOLECiB poOOTH (IIOTY, LIISIXOM CUCTEMHOTO PO3IIIILY CTPYKTYPH PiBHIB BUXO/SYN 3 KOMILICKCY 3aB/IaHb
(GYHKIIH KOHTPOJIIO 1 aHami3y pu GopMyBaHHI yHIPaBIiHCHKHUX PillleHb. 3aBAAHHSA: PO3IIITHYTH 3 CHCTEMHHX IO3UIIN TpaHCIOPTHHI
MIpoIIeC IIepEeBE3EHHS BAHTAXKIB 1 TEXHOJIOTIYHI IPOIiec poOOTH Cy[IeH; HABECTH MOCTIOBHICTh pealizarii GpyHKIil 00Ky KOHTPOIO
Ta aHaJi3y CHCTEMH IepeBe3eHb 1 poOOTH (QIIOTY 3 METOIO OPMYyBaHHS IX 3MICTOBHOT YaCTHHH IIPU aHANTi31 MPOIECiB EPEBE3CHHS Ta
poboti GIOTY; CTPYKTYpyBaTd BXiOHY 1 BHXiOHY iHQOpMAIifo 3a pe3ylbTaTaMH KOHTPOJIIO Ta aHANli3y TPAaHCIIOPTHOTO TPOIECy
HIepPEeBE3CHHsI BAaHTAXIB 1 TEXHOJOTIYHUX MPOIECIB pOOOTH CyZeH 3a PIBHSAMHU IPHUHATTS PIllIeHb, 3 METOIO BUSBIICHHS MOMJIUBHX
pe3epBiB MiJBUIICHHS e()EKTHBHOCTI CHCTEMH YIpPaBIiHHS MPOLECOM IepeBe3eHHs BaHTaXIB 1 mporecamu podotu ¢uoty. MeTomu:
3aralbHOHAyKOBI METOJH, Taki SIK CHCTEMHHH i CTPYKTYpHHI aHaii3. Pe3yJbTaTh: B crarTi mpencraBieHa, po3polieHa aBTOpOM
KOHIIENTyaJbHa MOJeNb (OpMyBaHHs pIllIeHb 3 KOHTPOJIIO i aHAJi3y MPOIECy MEepeBe3CHHs] BaHTAXIB i MpoleciB poOOTH CyJeH.
JlocnijpkeHHsl, BUKOHAHE BHXOJSMYM 3i CTPYKTYPHOI'O IPE/CTAaBJCHHS PIiBHIB NPUHHATTS YNPABIiHCHKHX pIllleHb 32 YaCOBHMH
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ropu3oHTamMH ix peanizauii. Ha mizcraBi pe3ynbraTiB KOHTPOIIO 1 aHAITi3y MPOLIECiB epeBe3eHHs Ta pobotu (ioty O6yno chopmoBaHo
CTPYKTYpHO-(QYHKI[IOHATIBHY CXeMy NMPUHHATTS PillIeHb BUXOASYHM 3 YaCOBUX T'OPU3OHTIB IUIaHYBaHHA. BUCHOBKM: Ipu IpoBeICHHI
aHaJli3y CUCTEMH IepeBe3eHb 1 po0oTH (GIIOTY 3 METO0 MOOYJOBH KOHLENTYaTIbHOT MOJEI MPUIHATTS PillIeHb 3 KOHTPOJIIO 1 aHAIT3y
TPAHCHOPTHOTO MPOLECY MEPEBE3CHHs BAaHTAXKIB 1 TEXHOJOTIUYHUX MPOLECIB POOOTH CydeH Oylno BH3HAYEHO CKJIAJ 1 B3a€EMO3B'SI30K
3aBIaHb KOHTPOJIIO i aHaJi3y. Buxonsum 3 Toro, 1o ImiaH HepeBe3eHb € MepBHHHMM, IO BH3HA4Ya€ 0OCAT i 3MicT poOOTH Ha TaHHUH
BIZIPI30K Yacy i 3aCHOBaHWII Ha MOTEHNIHHO-MOXJIMBUX IEPEBI3HUX pecypcax TOHHAXY, SIK 00'€KT IMOJAJIbIIOTO JOCIIDKEHHS, [0
BU3HAYAE TOPSIOK 1 MOCIIOBHICTE peai3allii IiaHy mepeBe3eHb, OYII0 PO3TIITHYTO Mporiec poOoTH (IIoTYy.
KuiouoBi ciioBa: KOHTPOIIB; aHai3; TPAHCIOPTHUI IPOIIEC TEPEBE3EHHS BAHTAXKIB; TEXHOJIOTIYHMI Iporiec poOOTH Cy/eH.

CONCEPTUAL MODEL OF DECISION MAKING FOR CONTROL AND ANALYSIS
OF TRANSPORTATION AND OPERATION OF THE FLEET

The subject of the research in the article is the content and sequence of the implementation of the functions of control and analysis of
the transport process of cargo transportation and technological processes of ship operation. The goal is the efficiency increasing of
control and analysis of the process of transportation of goods and the processes of the fleet, by systematically reviewing the structure
of levels based on a set of tasks of control and analysis functions in the formation of management decisions. Tasks: to consider from a
systemic point of view the transport process of cargo transportation and the technological processes of ship operation; present a
sequence of implementation of the accounting and control functions of the transportation system and fleet operation in order to form
their content in the analysis of the transportation processes and fleet operations; to structure incoming and outgoing information
according to the results of monitoring and analysis of the transport process of cargo transportation and technological processes of ship
operation by decision-making levels, in order to identify possible reserves for increasing the efficiency of the system for managing the
process of cargo transportation and fleet operation processes. Methods: general scientific methods, such as systems and structural
analysis. Results: the article presents a conceptual model developed by the author for the formation of decisions on the control and
analysis of the process of cargo transportation and the processes of ship operation. The study was performed on the basis of the
structural representation of the levels of managerial decision-making by the time horizons of their implementation. Based on the
results of monitoring and analysis of the transportation and operation of the fleet, a structural and functional decision-making scheme
was formed based on the planning time horizons. Conclusions: during the analysis of the transportation system and fleet operation
with the aim of constructing a conceptual decision-making model for monitoring and analyzing the transport process of cargo
transportation and technological processes of ship operation, the composition and relationship of control and analysis tasks was
determined. Based on the fact that the transportation plan is primary, determining the volume and content of work for a given period
of time and based on the potential transportation resources of the tonnage, the fleet operation process was considered as an object of
further research determining the order and sequence of implementation of the transportation plan.
Keywords: control; analysis; transport process of cargo transportation; technological process of ship operation.
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MODELING OF A DUPLEX MILLER AND CONDITIONS OF FORMATION OF
TREATMENT OF WHEEL PAIRS OF MAIN ELECTRIC CARDS, DUAL CARS,
ELECTRO SECTIONS

The subject matter of the research in the article is the process of restoring the quality and accuracy of the working surface of the
wheelsets of the main electric locomotives, electric sections. The purpose of the work is to develop a modeling method for a special
shaped cutter with increased productivity, designed to process the profile of locomotive railway wheels taking into account the
shaping processes, which is based on the theory of modeling the high-speed milling process through the shaping efficiency
coefficient. The article solves the following tasks: substantiation of the importance of upgrading the most promising designs of
"duplex" mills, taking into account the reduction of vibrations due to chip crushing, to increase tool wear resistance, machining
accuracy, reduce tool readjustment time and, accordingly, reduce equipment downtime, increase processing productivity, determine
the mathematical apparatus for calculating model parameters; development of a method for modeling and optimization of shaping
processes in the processing of locomotive wheel sets. Such methods were used: fundamentals of system analysis, simulation method.
The following results were obtained: the design of a "duplex” milling cutter with a predicted increase in resistance and increase in
processing productivity due to modeling of forming processes with a decrease in the sliding angle by three to five times, which was
not previously taken into account when designating and selecting cutting parameters, is provided. It is concluded that the model
design of the cutter, taking into account "duplex" and the tribological process of modeling shaping during processing, can increase the
resistance of the cutters and ensure the full operation of all cups of the cutter. The forming component of the cutting conditions was
evaluated taking into account the coefficient of efficiency of the process of forming the surface layer of the machined wheel. The
conclusion was made about the need to create new processes of shaping the design and modernization of tools. Various ways of
modeling tool systems are considered. A method for creating a "duplex" cutter model is defined. A "duplex" mill is considered and
design features of the algorithm for creating such tools are given. The functioning of the shaping parameters during the processing of
locomotive wheelsets is formalized in the form of separate mathematical models and formulas, on the basis of which a method for
modeling the process of increasing productivity and increasing the resistance of mills is described. Findings: Thus, a new method was
created for modeling the process of shaping when machining wheel sets of locomotives with a "duplex" cutter with minimizing the
cost of operating the tool and reducing the sliding angle on the arc of cutting the cutter cup with an increase in the quality and
accuracy of processing, which makes it possible to significantly reduce the cost of preparing the production and increase processing
efficiency.

Keywords: restoration of quality and accuracy; wheelsets; mainline electric locomotives; modeling; shaping; shaping efficiency
coefficient; "duplex™ mill; optimization; mill stability; processing efficiency.

Introduction

Restoring the quality and accuracy of the working
surface of the wheelsets of the main electric locomotives,
electric sections and diesel locomotives is a rather
complicated and expensive technological operation.

During operation, wheelsets of rolling stock are
subject to significant static and dynamic loads, as well as
thermal effects during braking, which lead to thermo
mechanical damage to the rim. Damage also causes a
change in the structure of the metal, in particular, leads to
a sharp increase in the hardness of individual sections of
the processing surface. The average mileage of wheelsets
with wheels of high hardness is up to 280 thousand km to
the first turning, and wheels with standard hardness 110
thousand km.

Analysis of publications and problem statement

The process of restoring locomotive wheelsets
consists in machining the flanges of the wheel with the
raceway and for more than 60 years has been carried out
by the developed design of the cutter with cutting carbide
cups mounted in cutters. The consumption of special
shaped milling cutters used when turning solid wheels in
comparison with the processing of standard wheels
increases by 3-5 times, and the productivity of machining
decreases by 2-3 times. Processing and restoration of

wheel pairs of rolling stock of cars is carried out by rolling
out on special wheel-turning machines of model Kzh
1836M by the method of turning simultaneously with two
calipers with carbide plates and does not cause such
processing difficulties as when restoring wheel pairs of
main locomotives of electric locomotives, diesel
locomotives, electric sections.

To restore the wheelsets, special two-spindle wheel
milling machines of the mod are used. KzZh-20, Kzh-
20TF1 (manufacturer - PrJSC Kramatorsk Heavy Machine
Tool Plant) and prefabricated shaped mills equipped with
carbide cutting elements - cups f12mm. Milling cutters for
wheel milling machines are produced in Belarus (Gomel
"Electromechanical Plant™), Russia (St. Petersburg, EFSI).
Cutting cups are located on one side of the cutters and
completely cover the entire track and wheel flange
[1,2,3].

In order to increase the efficiency of the wheelset
recovery process, it is necessary to solve the following
problems: justification of the importance of upgrading the
most promising designs of "duplex" mills, taking into
account vibration reduction due to chip crushing, to
increase tool wear resistance, machining accuracy, reduce
tool readjustment time and, accordingly, reduce
equipment downtime, improve processing performance,
the definition of the mathematical apparatus for
calculating model parameters; development of a modeling
method and optimization of shaping processes in the

© V. Shapovalov, A. Permyakov, A. Klochko, 2019
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processing of locomotive wheel sets using system analysis
methods and simulation methods.

Justification of the importance of increasing the
efficiency of shaping wheelsets

The wheels are machined on the machine (fig. 1)
without rolling out at the same time by two mills - left and
right (fig. 2), which differs from each other by the location

of the shaped profiles of the cutters and the direction of
the bevels at their ends.

The known design of a special shaped cutter (fig. 3),
designed for processing the profile of railway wheels of
locomotives, contains a housing in the longitudinal
inclined grooves of which flat cutters are placed at an
angle T = 15 ° (fig. 4) with a shaped profile along which
cylindrical nests are installed; and cutting elements in the
form of carbide cups f12mm are fixed with screws (fig. 5).
Cutters in the cutter body are fixed with end caps using
wedges and screws [2, 3, 4, 5].

Fig. 2. Set of mills for installation on the machine mod. KZh-20TF1

At the ends of the cutters, one bevel is made at an angle to the front plane equal to the angle of inclination of the cutter in

the case (t=15°).

ul

Fig. 3. Known design of a special shaped mill
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Fig. 4. Mill cutters with carbide cutting cups-rollers

S F

Fig. 5. Carbide cutting roller cups

The dimensions of the cup-rollers are given in
table 1.

Table 1. The dimensions of the cup-rollers

Dimensions, mm

L D d h
RNUX 1212 MO TN 12 6,5 42 12

Product designation

The design of the mill provides 10 cutters, in each
(fig. 4) of which 12-13 cutting cups-rollers are placed.
Cups in each of the cutters are shifted in axial and radial
directions in order to ensure optimal cutting conditions
and obtain the necessary bandage profile. Thus, each of
120-126 cups has an individual, different position from
others.

The advantage of the mill is that the long shaped
edge is replaced by separate small circular edges-sectors
of the cutting elements - cups fl2mm, installed
overlapping from cutter to cutter to ensure smooth
bending around the shaped profile of the wheel bandage.
This design of the mill provides a vibration-free milling
process and provides chip crushing. In addition, turning
carbide cutting elements - cups f12mm in the middle of
their wear around the axis, and also reinstalling them on
the reverse end, increases the total tool life by 8-10 times.
[1,5,6,7]

The round shape of the cutting edge of a relatively
large curvature causes errors in the machined profile in the

range of 0.2-0.5 mm, and the roughness of the machined
surface exceeds Ra = 10 um. Radial run out of bandages
in a circle reaches 0.3—0.5mm.

Hertel (Germany) proposed similar milling cutters
with a diameter of the cutting element - cup @25mm.
However, a decrease in the curvature of the cutting edge
and an increase in its length led, under conditions of thin
but wide chips, to the appearance of tool vibrations during
the cutting process. In addition, the Hertel mills are
cantilevered in the machine, as except for the cone, the
second supporting neck. They are not widely used in the
CIS countries.

The technology of milling with shaped mills
provides for the removal of the entire allowance in one
revolution of the wheel. The process of operation of the
tool occurs in fairly severe conditions due to unfree
cutting and variable hardness of individual sections of the
machined surface of the wheel bandages.

The disadvantage of the considered design of the
mill is that the blades relatively quickly (after processing
an average of 8 pairs of wheels) fail (fig. 6) due to the
intensive abrasion of the sections of their outer surface-
based rollers located between the cutting elements.
Changing the mill requires a significant amount of
working time, as the manufacture of new cutters due to
their complex design is characterized by a long cycle.
This, in turn, leads to equipment standstill and reduced
processing performance.

Fig. 6. Typical wear of the rollers and their bearing surfaces in rails
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A method for modeling the characteristics of
"duplex' milling cutters and the processes of forming
wheel sets

In the proposed new design of the mill, called
"duplex" [1, 2] on shaped cutters, additional shaped
profiles are provided, each of which is made on the
opposite side of the corresponding cutter, and the nests for
the cutting sections of the additional and main profiles are

N
o

located in the same plane so that their axes form an angle
are equal to the double angle of inclination of the cutters
in the case. Also, an additional bevel is made at each end
of the cutter, the angle of inclination of which to the main
bevel is also equal to the double angle of inclination of the
cutters in the case. In addition, the largest recess of each
additional shaped profile is made in the opposite direction
to the main direction and at the opposite end of the cutter
[1,5,7,8, 9]

4 N 8

»f b"TDDD Sloy,
/)’\")41%

(A p, Ip,

Fig. 7. New duplex design of carbide shaped mill [11]

The essence of the new design of the mill is
illustrated by drawings, where fig. 7 shows a general view
of the cutter; in fig. 8 — the main view of the cutter with an
additional profile, in fig. 9 and fig. 10 — the cross section
of the cutters at the axes of the nests and chamfers at the
ends of the cutters directed under each other.

The milling cutter (fig. 7) consists of a case 1 with
inclined grooves at an angle t, in which cutters 2 with a

( nPI

Fig. 8. The main view of the cutter with an additional profile

main shaped profile Prl and an additional profile Pr2 are
placed. Cutters 2 are fixed in the case using end caps 3
and 4, transverse screws 5, plate wedges 6 and pressure
Screws 7.

In the end cover 4, holes are provided for screws 8,
fastening it to the mill body 1 and screws 9, pressing
cutters 2 to the base ring 3 [1, 3, 10, 11, 12].

Fig. 9. The cross section of the cutter with the axis of the nests and chamfers at the ends of the cutter
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Cylindrical nests 1 and 2 (fig. 8, fig. 9 and fig. 10)
for cutting elements — cups f12mm are made along the
main shaped profile Pr1 and additional Pr2, and the largest

)

21

recess of the additional profile U2 is made in relation to
the recess of the main profile in the opposite direction and
at the opposite end of the cutter.

Fig. 10. The cross section of the cutter with the axis of the nests and chamfers at the ends of the cutter, directed at an angle of 2t to

each other

To ensure the use of cutters with an additional
profile Pr2 in the case of the same cutter, for example, the
maiden or right, the sockets 2 of the additional profile (fig.
9 and fig. 10) are made on the plane PI1, i.e. in the same
place as the cutters in the case — 2t. In addition, at each
end of the cutter, an additional bevel Tcl is made, which
is also inclined to the nests 1 of the main profile Prl, but
their axes are located at an angle to the axes of the nests 1,
equal to the double angle of inclination of the cutters with
respect to the main bevel Tc at an angle of 2t. Thus, after
failure of the cutters along the Prl profile, they can be
reinstalled in the housing of the same cutter to work along
the Pr2 profile based on the Tc1 bevels.

The execution of nests for cups fl2mm in an
additional profile on the same plane with the nests of the
main profile, but with an inclination of their axes at an

<

-

\J

angle of 21, provides after reinstalling the cutters in the
housing the location of the front cutting surfaces of the
cups f12mm of both profiles.

Performing additional bevels on the ends of the
cutters at an angle of 2t to the main bevels allows, after
reinstalling the cutters in the case to work with an
additional profile, to ensure the necessary fit of the ends of
the cutters to the end caps, namely, along the plane, and
not along the sharp edge.

The exclusion from the specified combination of at
least one of the listed structural elements will not allow
achieving the planned result.

The proposed design of the mill (fig. 11) can
significantly reduce the tool changeover time and,
accordingly, reduce equipment downtime, increase
processing productivity.

Dpesa npeansIHAICHA

Fig. 11. Duplex design of carbide shaped milling cutter for machining a wheel profile according to GOST 11018-87 (drawing 3)

The selection and designation of the most effective
cutting modes is based on the theory of modeling the

process of high-speed milling [8, 12, 13, 14, 15, 16]
through the efficiency of shaping Kp. (1)
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Substituting the technological processing parameters
in (1), we obtain an expression of the coefficient of
formation efficiency, convenient for theoretical and
experimental studies:

p-10°-V-Z
-z-d, -sing

arcsin[KC-

minj

. (d. —
arcsinw

fr

K = J -100%. (2)

P

where K.=0,5 when machining with carbide cutting cup

RNUX 1212 MO TN without coolant.

During milling, the variable thickness of the cut-off
layer ai is defined as the distance between two consecutive
trajectories of the cup point f12mm, measured in the
direction of the mill radius and determining the
instantaneous position of the contact angle. The thickness
of the cut is simplified by the formula (3):

& =S, ., sin¥ -sing , ©)

where s, . — minimum feed to the cutting edge of the cup

f12mm (tooth of a duplex carbide shaped mill) at which the
process of milling the wheel, flange begins.

Thus, the start of milling without coolant begins
when a > 0.5p. Then, given the value S the sliding

angle is determined y .
Sliding occurs at a certain sliding angle y, until

plastic deformations go directly from cutting from micro
cutting, i.e. when the thickness of the cut does not reach a
certain depth, relative to the introduction of a cup f12mm
having a radius of rounding of the cutting edge p.

Thus, improving the quality of the surface layer of
locomotive wheelsets, reducing roughness, significantly
increasing productivity and regulated durability of a
duplex carbide shaped mill is ensured by establishing a
fixed feed rate at which the ratio of the initial cut
thickness to the rounding radius of the cutting edge of the
mill corresponds to the smallest sliding angle.

Sample. When milling wheelsets with a duplex
carbide shaped mill with a diameter of D = 250 mm, the
number of cutters z = 10, a cutting speed of 3 m/s, and a
minute feed S, = 230 mm/min. feed per tooth, S, = 0.1
mm/tooth, radius of the cutting blade p = 0.25 mm, angle
of inclination of the cutter in the cutter body ¢ = 20°:

Zmin !

v =arcsin0,453216 ~ 27°,

sl min

a=0,1-sin27°-sin20° = 0.016 mm.
When gear hobbing with different values of p, the
minimum slip angles are obtained:

p=025mm, s, . =0,1 mm/tooth, ¥ =27°;
p=0.25mm, s, = =0,5mm/tooth, ¥, =5°12";
p=0.1mm, s,  =0,5mm/tooth, ¥,  =526".

Thus, an increase in the machining performance of
the wheel flanges with the smallest sliding angle is
achieved in the above example for p= 0.25 mm,
S, .., =0,5 mm/tooth, ¥ _ =5°12".

The use of the developed technological regulations
for the selection and assignment of processing parameters
during high-speed milling, taking into account the
required parameters of the surface layer of locomotive
wheels, establishes optimal milling conditions under
which full participation of all mill teeth is ensured.

Determination of minimum sliding angles when
machining wheels by milling, based on the
physicochemical processes of friction mechanics, can
significantly increase the efficiency of the process of
forming wheels and the operational properties of their
surfaces.

Theoretical and experimental studies allow us to

determine the optimal sliding angles v, at which the

milling process is stable, the necessary conditions for tool
life and the quality of the machined surface with respect to
the largest contact angle of the cutter tooth y,,, with the

machined wheel.

The presence of additional shaped profiles on the
mill cutters allows for quick readjustment of the tool
without removing it from the machine by reinstalling the
cutters in the case to use additional shaped profiles and
this significantly reduces equipment downtime and
increases processing productivity.

Conclusions

1. The possibility of modeling the design of the mill
is shown, which ensures the milling process without
vibrations due to chip crushing.

2. By choosing this method of processing with a
"duplex" mill, it is possible to significantly increase the
tool wear resistance, reduce vibration loads, and improve
processing accuracy.

3. The arrangement of insert cutters of the provided
additional shaped profiles is shown, each of which is
made on the opposite side of the corresponding cutter.

4. The proposed design of the "duplex" mill can
significantly reduce the tool changeover time and,
accordingly, reduce equipment downtime, increase
processing productivity.

5.The selection and designation of the most
effective cutting modes is based on the theory of modeling
the process of high-speed milling through the coefficient
of efficiency of forming Kp.

6. Determination of minimum sliding angles when
machining wheels by milling, based on the
physicochemical processes of friction mechanics, can
significantly increase the efficiency of the process of
forming wheels and the operational properties of their
surfaces.

7.The conducted theoretical and experimental
studies allow us to regulate the optimal sliding
angles v , at which the stability of the milling process is

ensured.
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MOJIEJIOBAHHSA JYIIJIEKCHOI ®PE3U I YMOB ®OPMOYTBOPEHHS
OBPOBKH KOJIICHUX MAP MATICTPAJIBHUAX EJIEKTPOBO3IB, TEILJIOBO3IB,
EJIEKTPOCEKIIHN

IIpeqMeToM 1OCH/UKEHHS B CTATTi € IPOIEC BiHOBJICHHS SKOCTI i TOYHOCTI poOOYOI IMOBEPXHi KOJICHUX Iap MariCTpanbHHUX
€JIEKTPOBO3iB, eJIeKTpocekliil. Mera poboTn — po3poOka MeTOLy MOJICIIOBAaHHA cHeuianbHOi (acoHHOI ¢pe3u 3 MiABHIICHOL
MIPOYKTHBHOCTI, TIPH3HAYCHOT JUIsl 0OpOOKH MPO(LITI0 3ai3HIYHUX KOJIIC JOKOMOTHBIB 3 ypaxyBaHHIM IIponeciB (JOpMOYTBOPEHHS,
sika 6a3yeThesi HA Teopil MOMEIOBAaHHS MPOLECy MBHAKICHOTO (pe3epyBaHHs uepe3 KoediieHT eeKTUBHOCTI (OPMOYTBOpEHHS. Y
CTaTTi BHPIIIYIOTHCS HACTYNHI 3aBAAHHSA: OOIPYHTYBaHHS BaKIMBOCTI MOJEpHi3alil HaiOLnbII MEPCHEKTUBHUX KOHCTPYKIIH
"mymutekcHuX" $pe3 3 ypaxyBaHHIM 3HIKEHHS BiOpaliil 3a paxyHOK IpoOJIeHHs CTPY)KKH, IiABUIIUTH 3HOCOCTIMKICTD IHCTPYMEHTY,
TOYHICTh OOpOOKH, 3HM3UTH Yac MEpeHaJaro/UKeHHS iHCTpYMEHTa i, BiAMOBITHO, 3HM3WJIACS HE MPOCToi OONajHaHHS, MiABUIIUTH
NIPOIYKTUBHICT OOpOOKM, BH3HAYEHHS MAaTeMaTH4HOTO arapary Uil OOYHCIICHHS IapaMeTpiB MoOJeli; po3poOKa MeTomy
MOJICIOBAHHS Ta ONTHMIi3amii mporeciB GOpMOYTBOPEHHS IpH OOpOOLI KONICHHX Tap JIOKOMOTHBIB. BHKOPHCTOBYIOTHCS Taki
METOAM: OCHOBH CHCTEMHOT'O aHali3y, MeToJ imiTamiiHoro MozaemoBaHHs. OTpuMaHi HACTYNHI Pe3yJbTATH: HaTaHO KOHCTPYKIs
"nymiekcHoi" ¢pe3n Npo NPOTrHO30BAHWUM IIJBHIIEHHSAM CTIHKOCTI 1 IiJBHINEHHSIM IIPOAYKTHBHOCTI OOpPOOKHM 3a paxyHOK
MOJICITIOBAHHS TPOILECiB (OPMOYTBOPEHHS IPU 3MEHIICHHI KyTa KOB3aHHS B TPH-II'SATh PasiB, L0 paHillle HE BpaxoByBajacs MPH
MpHU3HAauYeHHI 1 BUOOpi mapaMeTpiB pi3aHHA. 3poONEHO BHCHOBOK, IO MOJENIOBaHHSA KOHCTPYKWIi ¢pe3u 3 ypaxyBaHHSIM
" TyTUIeKCHOCTI" 1 TPHOOIOTIYHMX MPOLECiB MOETIOBaHHS (POPMOYTBOPEHHS IpH 00poOIIi JO3BOJSIOTH MiJBUIIATH CTIHKICTH dpe3 i
3a0e3MeYnTH MOBHY POOOTY BCiX Hamok ¢gpesu. byna omineHa (opMOTBOpHA CKIIaI0Ba PEXKUMIB pi3aHHS 3 ypaXyBaHHIM KoeQiieHTa
e(eKTUBHOCTI mporecy (popMyBaHHs [OBEPXHEBOrO Mapy 0OpoOIroBaHOro Koseca. 3po0IeHO0 BUCHOBOK HPO MOTPedy CTBOPEHHS
HOBHUX IIpoueciB (OpMOYTBOPEHHS IPOEKTYBaHHS 1 MojepHi3amii iHCTpyMeHTiB. Po3risHyTo pi3HI CHOCOOM MOZENIOBaHHS
IHCTPYMCHTAIPHUX CHUCTEM; BHU3HAYCHHWIl croci0 cTBOpeHHS Moxeni "myruiekcHoi" ¢pesu. PosmisHyto "myruiekcHa" ¢pesa i
NIpUBEECHI KOHCTPYKTHBHI OCOOJIMBOCTI QJITOPUTMY CTBOPEHHS TaKUX IHCTpyMeHTiB. OYHKIIOHYBaHHS IapaMeTpiB (OpPMOYTBOPEHHS
Ipu 00poOIIi KOJIICHUX Tap JIOKOMOTHBIB (pOPMai30BaHO y BUIJIAII OKpPEMHUX MaTeMaTHYHHX Mojeied i ¢opmyin, Ha OCHOBI SIKMX
OTHCAaHMI METOJl MOJETIOBAHHS IMPOIECY MiABUIIECHHS MPOIYKTUBHOCTI 1 MIABHIICHHS CTIMKOCTI (pe3. BUCHOBKHM: TaKUM YHHOM,
CTBOPEHHUI HOBHI METOJ MOJIENIOBAHHS IpoLiecy GopMOYTBOpEHHS MpU 00pOoOII KONICHHUX Map JOKOMOTHUBIB "HyIuieKcHO1" (ppe3oro 3
MiHIMi3ali€l0 BUTpAT Ha EKCIUTyaTalil0 1HCTPYMEHTY 1 3HIDKCHHS KyTa KOB3aHHS Ha Iy3i pi3aHHS YallKd (Qpe3d 3 MiABUILICHHIM
SIKOCT1 1 TOYHOCTI OOPOOKH, IO Ta€ MOKJIMBICTh 3HAYHO 3HU3UTH BUTPATH HA MiATOTOBKY BUPOOHHIITBA 1 MiABUIIMTH ¢()EKTHBHICTH
00pOoOKH.

KurouoBi c;10Ba: BiTHOBIECHHS SKOCTI 1 TOYHOCTI; KOJIICHI ITapy; MariCTpaibHi €IeKTPOBO3H; MOJIEIIOBAHHS; ()OPMOYTBOPEHHS;
koeirieHT edexTnBHOCTI hopMoyTBOpeHHS; "nymiekcHa" Gppes3a; ONTUMI3ALLs; CTIHKICTh Qpe3u; epeKTHBHICTb 0OPOOKH.

MOJIEJUPOBAHUE IYIIIEKCHOM ®PE3bI 1 YCJIOBUI
O®OPMOOBPA3ZOBAHUA OBPABOTKHA KOJIECHBIX ITAP MAT'UCTPAJIBHbBIX
3JEKTPOBO30OB, TEIIJIOBO30B U DJEKTPOCEKIIAM

IIpeaMeTOM HCCIE0BaHNUS B CTaThe SBJISACTCS MPOLIECC BOCCTAHOBJICHHUS KaueCcTBA U TOYHOCTH paboyeil MOBEPXHOCTH KOJECHBIX Map
MarucTpajbHBIX 3JEKTPOBO30B, sekTpocekunii. Ileab paboTsl — pa3paboTka MeToqa MOJCIHPOBAHUS CIIELHATBHOW (acoOHHOU
(pe3sl C MOBBIICHHON POM3BOIUTENILHOCTH, TIPEJHA3HAYEHHON 1711 00pabOTKH MPOodHUIIs jKEeNe3HOJOPOIKHBIX KOJIEC IOKOMOTHBOB C
y4eToM TporeccoB (GopmMooOpa3oBaHusi, KoTopas 0a3upyeTcs Ha TEOPHH MOJCSIMPOBAHUS Ipolecca CKOPOCTHOTO (pesepoBaHMs
4yepe3 kodpduimeHt sddexTuBHOCTH (popmooOpazoBaHusi. B crathe pemarorcs ciemyromue 3agadd: 0OOCHOBaHHE Ba)KHOCTH
MOJIEpHHU3AaNN HanOoiee MepCHeKTUBHBIX KOHCTPYKIUH "MyrutekcHBIX" (pe3 ¢ ydeToM CHIDKCHHS BHOpaIMid 3a cUeT ApoOIeHHst
CTPYXKH, IIOBBICHTh HM3HOCOCTOMKOCTh HHCTPYMEHTa, TOYHOCTh OOpabOTKH, CHU3UTH BpeMs IEpEHATaJKH HHCTpYMEHTa W,
COOTBETCTBEHHO, CHM3aTh MPOCTOM OOOPYNOBaHUs, IOBBICHTH IPOU3BOMUTEILHOCTh OOPabOTKH, OINpENeIeHUEe MaTeMaTHYeCKOro
ammapaTta Ui BBIYMCJICHHS [apaMeTpoB MOJeH; pa3paboTka MeToJa MOJEIMPOBaHHS KM ONTUMH3ALMH  IPOLECCOB
(bopmooOpazoBanust pu 00pabOTKE KOJECHBIX Map JOKOMOTHBOB. VICIOJB3YIOTCS Takue MeTOAbI: OCHOBBI CHCTEMHOTO aHAM3a,
METOJ MMHTAIMOHHOTO MojeanpoBaHus. [lomydeHsl cieqyromue pe3yabTarTsl: [IpenoctaBieHa KOHCTPYKIUS "IyIIeKCHOH" Bpe3b
0 TPOTHO3UPOBAHHBIM TOBBIIMICHHEM CTONKOCTH M TOBBIIICHHEM IPOM3BOJUTEILHOCTH 0OpabOTKH 3a CYET MOJCIHPOBAHUS
nporeccoB GopMooOpa3oBaHUs P YMEHBIICHUH YIla CKOJBKEHHS B TPU-TIATH pa3, YTO paHee He YUUTHIBAIOCH MPU Ha3HAYCHUH U
BBIOOpe TMapameTpoB pe3aHusa. CpaenaH BBIBOA, 4YTO MOJEIMPOBAHHE KOHCTPYKIHMH (Pe3bl C Y4eToM '"AyIUIEeKCHOCTH" U
TPUOOJIOrHYECKOro TIpoliecca MoJeiupoBanus (GopMooOpazoBaHus Npu 00pabOTKE MO3BOJIIFOT MOBBICHTH CTOMKOCTH (pe3 H
obecrieynTh MOJNHYIO paboTy Beex yamiek ¢pesbl. bpita oneHeHa (HopMooOpasyromas COCTaBIAIIas PEKIMOB PE3aHUs ¢ YIETOM
ko3¢ durreHTa 3(hGEeKTUBHOCTH mporecca (HOPMUPOBAHMS ITTOBEPXHOCTHOTO ciosi oOpabaTeiBaemMoro koieca. CrenmaH BBIBOX O
HOTPEOHOCTH CO3JaHHs HOBBIX MPOIECCOB (popMOOOpa3oBaHMsI MPOSKTHPOBAHHMS M MOJCPHU3ALMH HHCTPYMEHTOB. PaccMoTpeHb
pa3IMYHbIE CIIOCOOBI MOJESTMPOBAHUS MHCTPYMEHTAJIBHBIX CHUCTEM; OIPE/ACNIeH CHOCO0 CO3[aHHus MOJAENH "IyIJIeKCHOH" ¢pesbl.
Paccmorpena "nmymnekcHas" ¢pe3a M NMPUBEICHBI KOHCTPYKTHBHBIE OCOOCHHOCTH QITOPHTMa CO3JaHUSl TAKUX HHCTPYMEHTOB.
OyHKIMOHUPOBAaHHE TMapaMeTpoB (GopMooOpa3oBaHus HpH 00pabOTKE KOJECHBIX Map JIOKOMOTHBOB (OpMann3oBaHO B BHUIE
OTZIENBHBIX MaTeMaTHYeCKHX Mojeiaedl n (opMys, Ha OCHOBE KOTOPBIX OMHCAH METOJ MOJCIUPOBAHHUS Ipolecca MOBBIILICHUE
MPOU3BOIUTEIFHOCTH U MOBBIIICHUS CTOMKOCTH (pe3. BoiBoabl: TakiuM 06pa3oM, CO3/1aH HOBBIH METO] MOJIEIUPOBAHUS Mpolecca
(hopmooOpazoBaHus IpH 00pabOTKE KOJIECHBIX Hap JIOKOMOTHBOB "AyIIeKCHON" (pe30il ¢ MUHUMU3AIHEH 3aTpaT Ha SKCILTyaTalluIo
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MHCTPYMEHTA U CHIDKEHHUS YIJla CKOJBXKEHUS Ha Ayre pe3aHus 4allku (pesbl ¢ HOBBILICHUEM KayecTBa M TOYHOCTH 00pabOTKH, YTO
J1aeT BO3MOXKHOCTb 3HAYUTENBHO CHU3UTh 3aTPAThl HA MOATOTOBKY MPOU3BOCTBA M IOBBICHTH 3()(EKTUBHOCTE 00pPabOTKH.

KiioueBble €J10Ba: BOCCTAHOBIICHHSI Ka4eCTBA M TOYHOCTH; KOJIECHBIC MApPbl; MarMCTPAJIbHBIC 3JIEKTPOBO3bI; MOJCIMPOBAHHUE;
¢bopmoobpaszoBanue; kodddumnuent rpdexkruBHOCTH GopMoodpazoBanus; "myrekcHas" (pesa; ONTHUMH3ALHS; CTOUKOCTb (Qpe3bl;
3G PEKTUBHOCTH 00PAOOTKH.

bibnioepaghiuni onucu / Bibliographic descriptions

[anosano B. @, [Tepmsikor O. A., Kinouko O. O. MonemoBanHs IymuiekcHOI (pe3nr i yMOB (OpMOYTBOpPEHHS 0OpOOKH
KOJIICHHUX T1ap MaricTpajbHUX €JIeKTPOBO3iB, TEIUIOBO3IB, eNeKTpocekuiil. Cyuacnuti cman Haykosux 0ocniodicenb ma mexHonio2lll 6
npomucnosocmi. 2019. Ne 3 (9). C. 118-126. DOI: https://doi.org/10.30837/2522-9818.2019.9.118.

Shapovalov, V., Permyakov, A., Klochko, A. (2019), "Modeling of a duplex miller and conditions of formation of treatment of
wheel pairs of main electric cards, dual cars, electro sections”, Innovative Technologies and Scientific Solutions for Industries,
No. 3 (9), P. 118-126. DOI: https://doi.org/10.30837/2522-9818.2019.9.118.




127

ISSN 2522-9818 (print)

CyuacHuii cman Hayko8ux 00ciiodcenb ma mexnonoeitl 6 npomuciosocmi. 2019. Ne 3 (9) ISSN 2524-2296 (online)

UDC 621.391 DOI: https://doi.org/10.30837/2522-9818.2019.9.127

O. LEMESHKO, M. YEVDOKYMENKO, O. YEREMENKO

MODEL OF DATA TRAFFIC QOS FAST REROUTING IN INFOCOMMUNICATION
NETWORKS

The subject of research in the article is the processes of fast rerouting with the protection of the Quality of Service level in
infocommunication networks. The aim of the work is the development of a mathematical model of Fast ReRouting with the
protection of the Quality of Service level by the bandwidth and probability of packet loss for data traffic. The following tasks are
solved in the article: development and research of a fast rerouting flow-based model with the protection of the Quality of Service level
of data traffic in the infocommunication network. The following methods are used: the graph theory, the teletraffic theory, the
queuing theory, and mathematical programming methods. The following results were obtained: the fast rerouting flow-based model
was developed and investigated, which, due to the introduced protection conditions on indicators of bandwidth and packet loss
probability, allows providing the Quality of Service along both the primary and backup multipath. Conclusions: Within the
framework of the proposed flow-based model, the fast rerouting technological task was formulated as an optimization problem with
the constraints of the conditions of implementation of the multipath routing strategy, conditions of flow conservation, and conditions
of protection of the link, node, and level of Quality of Service in terms of bandwidth and packet loss probability. The application of
this solution contributes to the optimal use of the available network resource while providing the specified level of Quality of Service
in terms of bandwidth and probability of packet loss along both the primary and backup routes in the case of a failure of the
infocommunication network elements. The proposed flow-based model can be used as the basis of the algorithmic software of
existing routers and/or controllers of Software-Defined Networks, which are responsible for the calculation of the primary and backup

paths in the fast rerouting of data traffic sensitive to such Quality of Service indicators as bandwidth and packet loss probability.
Keywords: fast rerouting; Quality of Service; bandwidth; packet loss probability.

Introduction

One of the important tendencies in the development
of infocommunications is the design of fault-tolerant
networks, capable of maintaining their high efficiency in
conditions of probable failures of switching equipment,
which can be caused by hardware and software failures,
network attacks, natural disasters, fighting, etc. [1-7].
The solution of this important scientific and applied
problem requires the coordinated work of all available
functional technological and protocol means of the Open
Systems Interconnection (OSI) reference model. At the
Network Layer, the key role is played by protocols and
methods of fast rerouting (Fast ReRouting, FRR), when
not only the primary but also the set of backup routes are
switched on for packet transfer, when the primary route or
its individual elements — nodes and/or links [8—14] fail.
Therefore, the backup path does not have to intersect with
the primary path for protected (redundant) network
elements [11-14].

Often, the backup path requires Quality of Service
(QoS) level to be at least as high as that achieved when
using the primary path.  The analysis performed
[4, 11-14] showed that this was generally concerned with
the protection of network bandwidth, which is one of the
main QoS indicators. However, a priority area for the
development of fast rerouting facilities, especially in
multiservice infocommunication networks (ICNs), is to
expand the list of Quality of Service indicators for which
values are protected along the primary path with adequate
reservation of the network resource [15-19]. Reserving
network bandwidth, as a primary Quality of Service
indicator, should be complemented by the protection of
other key QoS indicators, such as average delay, jitter, and
packet loss, which is especially important when
transmitting multimedia traffic. These requirements and
aspects should be taken into account at the level of

modification of mathematical models and methods, which
is the theoretical and algorithmic-software basis of
promising rapid routing protocols with the protection of
the Quality of Service over the set of indicators.

Analysis of existing solutions of fast rerouting in
infocommunication networks

It should be noted that there are a number of works
that address solutions for fast rerouting with the
implementation of the link, node, path, and even
bandwidth protection schemes [4-7, 11-14]. The
advantages of these solutions are optimization statement
and solving of the fast rerouting task. In this case, the
formulation of fast rerouting tasks in the form of linear
programming problems is positively reflected in reducing
the computational complexity of further protocol
implementation of the proposed solutions. However,
these solutions, which are represented by the
corresponding mathematical models and methods, are
mostly limited to the case of single path routing of packet
flows in the network. This significantly improves the load
balancing of the available network resource and the
overall Quality of Service. In [14], we succeeded in
adapting the solution of the problem of multipath fast
rerouting with elements and bandwidth protection
of the ICN while maintaining the linearity of the
mathematical model used due to some expansion of the
number of control routing variables that govern the result
of solving the task.  The common disadvantages
of this class of fast rerouting methods can also be
attributed to the protection of only one QoS metric — ICN
bandwidth.

Solutions that are focused on protecting the Quality
of Service on several QoS indicators are presented in
[15-17]. Thus, in [15] it is proposed to carry out the
coordinated solution of the problems of load balancing on

© O. Lemeshko, M. Yevdokymenko, O. Yeremenko, 2019
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the basis of the concept of Traffic Engineering, ensuring
the level of Quality of Service of the traffic of different
classes and restoration after failures in Software-Defied
Networks. In order to extend the QoS indicators that are
subject to protection during fast rerouting, tensor models
and methods are proposed in [16, 17] to protect the level
of Quality of Service through the bandwidth and average
end-to-end packet delay, which is particularly important
when serving multimedia flows. In addition, [18]
proposed a solution to the problem of fast rerouting of
VolIP flows with protection of the Quality of Service,
which is perceived at the level of the user
(Quality of Experience, QOoE), according to the quality
rating R. On the other hand, for data traffic is not critical
the controlling of the growth of packet delay,
but it is important to ensure that it has an acceptable
packet loss rate [19, 20]. Therefore, the aim of the work is
the development of a mathematical model of Fast
ReRouting with the protection of the Quality of Service
level by bandwidth and packet loss probability for data
traffic.

Fast rerouting flow-based model with the protection of
the Quality of Service level by the bandwidth and
probability of packet loss

Suppose, within the framework of the selected fast
rerouting model [16, 17], the structure of the
infocommuncation network is described by a graph

r=U,Vv) where U ={ui; i =1_m} is the set of vertices

modeling the routers and V ={(i,j); i, j=Lm;i= j} is

the set of arcs representing the communication links in the
ICN. Then each k-th flow transmitted in the network is

associated with a number of functional parameters: s, —
the source node; d, — the destination node; K - the set

of flows transmitted over the network ( keK ). Each link
bandwidth (i, j) €V will be defined as o, ; and measured
in packets per second (1/s). It should be noted that each

node (router) of the network has several interfaces through
which it transmits packets to its neighbor incident nodes.

Then ¢, ; actually determines the bandwidth of the j-th

interface of the i -th node.

In order to implement fast rerouting on the network
[11, 14], it is necessary to provide the calculation of two
types of routing variables x, and X', each of which

characterizes the intensity of the k-th packet flow
transmitted in the communication link (i, j) eV that is

included in the primary or backup route, respectively. A
number of constraints are imposed on the control variables
entered according to their physical meaning. Therefore, in
case of implementation a multipath routing strategy, the
following conditions must be met:

0<x <1 and 0<X* <1. )

LY LY

To ensure consistency in the calculation of the
routing variables responsible for implementing fast

rerouting on the network, it is important to ensure that the
flow conditions are met, taking into account the possible
packet loss caused by the queue buffer overload
on the network routers. These conditions for the nodes
that are part of the primary path (s) have the following
form [17]:

ji(i eV
,(Z)‘,VXEJ—_(Z_)‘,VX?JG— p;i)zo, keK, i#s,d.; (2
1L ))€E ji(j.i)e

z X:'(‘i(l_pik‘j)Zé'k, keK, i=d,,

(ihev

K

where & — the fraction of the intensity of the k -th flow

served by the network using the primary path, that is, the
packets of which were successfully delivered to the
destination node; pifj — the probability of packet loss of the

k -th flow on the j -th interface of the i -th node when it is
used in a primary path.

Restrictions similar to conditions (2) are also
imposed on routing variables and backup routes:

> %=1 keK, i=s;

(i pev

D X5 2 Xu@-pj) =0 keK, i#s,d; (3)
(0, ))ev B(5hev

> XL(-pf) =2 keK, i=d,

B(ihev

where £* — the fraction of the intensity of the k -th flow
served by the network when using the backup path;
k

pi; — the probability of packet loss of the k -th flow on
the j-th interface of the i-th node when it is used in a
backup path.

As you know, each type of traffic and service
discipline has its own interface model, which is
represented by a particular queuing system, such as
M/M/1/N, M/D/1/N, etc. In this article, as an example, to
determine the probability of packet loss on congested
network router interfaces, the use of M/M/1/N queuing
capabilities will be wused. Then the packet loss
probabilities on the interfaces of the primary ( p; ;) and

backup ( ﬁif ;) paths can be calculated as:

K (l_Pik,i)(pik,i)N and (1_'5:1’)(5:71)’V

pi,i = N+1 N+1 ’ (4)
1‘(Pik,i) 1_(/7:1)

F_)ilfj =

k )“i j —k }“i i P

where pf, =—= and p;; =—— - the coefficients of the
i ?i;

link (i, j) utilization when using the k-th flow in the

primary or backup route, respectively; i, ; and Xi‘j — the

intensities of the aggregated flow directed to the link (i, j)

when used by the k th flow in the primary or backup route,
respectively, calculated as:
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where 7" — the average k -th packet flow intensity that
sets QoS requirements for the bandwidth.

The physical meaning of expressions (5) is that the
calculation of the coefficients of link utilization, and with
it a QoS indicator such as the probability of packet loss
(4), will be carried out for the worst case in terms of the
intensity of the aggregated flow. The second addition to
the right-hand side of expressions (5) is introduced for this
purpose: in determining the intensity of an aggregated
flow, the maximum intensity of each of k -th packet flow
in an arbitrary link (i, j) is taken into account when using
either the primary or the backup route.

It should be noted that for each individual k -th flow
its packet intensity directing to the link (i, j) belonging to
the primary or backup path is determined by the
corresponding expressions

j',lfj _ Areq)xik_

bl

Tk a(req)=k
and A =A% (6)
Then the intensity of lost packets of the k -th flow on
the j-th interface of the i-th node when it is used by the

primary or backup path will accordingly be determined as
Kk _ o{req) k Kk
f = A Xi i Dij

According to the results obtained in [13, 14], we
introduce a number of conditions describing the
implementation of protection (reservation) schemes of
network elements and the level of Quality of Service in
the network with fast rerouting:

1. Link protection conditions (i, j) eV :

and  TX=A"xp. (7)

i, i, jLh,]

0<X <4, (8)

where

9)

« _ |0, when protecting the communication channel i, j);
4, other case.

2. Node protection conditions (in general, condition
(8) in the case of protection of multiple communication

links incident to the protected node):

0<x <& atu, eu, j=1m,

(10)

where u; ={uj A, ))eV;i# j} — the subset of routers
that are adjacent to the router u, and the selection of values

5!, is made similar to the condition (9).

3. Conditions of implementation of the network
bandwidth protection scheme as the main QoS indicator,

with fast rerouting taking into account possible packet
losses on the router interfaces [14]:

z%req) max[xik,j!)_cil,(j] S(oi,j at (l, J) eV.

keK

(11

4. Conditions for protecting a QoS indicator such as
the packet loss probability of the k-th flow in the
network, which, based on models (1)—(4), have the form
[17]:

(12)
(13)

where p{™ — the QoS-requirements for maximum

allowable values of packet loss probability of the k-th
flow in the network.

Then, in the framework of the above model, it is
proposed to present the task of fast rerouting with QoS
level protection in optimization form, whereas a criterion
of optimality of the obtained routing solutions it is
advisable to choose a condition related to maximizing the
overall performance of the infocommunication network:

J =) (c"g" +T*g*) > max, (14)

keK

where ¢* and ¢* — the weighting coefficients that
characterize the importance (priority) of the k -th flow in
the network. In this case, the condition ¢* >c* must be

satisfied so that the QoS level for the k -th flow along the
primary path is not worse than the QoS level for the same
flow along the backup path.

Restrictions in the course of solving the formulated
optimization problem (14) were the conditions of
implementation of the multipath routing strategy (1), the
conditions of flow conservation (2), (3), the conditions of
protection of the link and/or node (8)—(10), the conditions
of the overload prevention of communication links —
protection of network bandwidth (11), conditions for
ensuring protection of the Quality of Service level by the
indicator of packet loss probability (12), (13).

A calculation example of the application of a fast
rerouting flow-based model with the protection of the
Quality of Service level by the bandwidth and packet

loss probabilitiy

The features of using the fast rerouting model
(1)-(14) will be demonstrated by the network structure
shown in fig. 1. The network consisted of sixteen routers
(R1 = R16) and twenty-four communication links. The
operation of each of the interfaces of the ICN routers was
modelled by the queuing system M/M/1/N, and the buffer
capacity was 30 packets. Fig. 1 shows the bandwidth of
the communication links (1/s).
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Fig.1. Structure of the investigated infocommunication network

Suppose that a packet flow of A" =3701/s
intensity is sent by the router R1, which must be
transmitted to R16 (fig. 1). QoS requirements for the
reliability of packet delivery are determined by the
permissible packet loss probability on the network:
p™¥ =10°. During fast rerouting, protection is required:

—37 ' 35 '—24 ' 15 ’
175 215

|
215

- node R10 and incident communication links,
respectively (fig. 2);
- the Quality of Service level on the selected two

QoS indicators (4" and p™).

180
' 200 ' —190 ' 200 '
220 E 240 210
SR)... (D). OR) (D
o) ’@ SR\
190 180 215
Y AR §
o o R G R

Fig. 2. Structure of the investigated information network while protecting the R10 router and its incident communication links

Thus, in solving the fast rerouting problem using the
proposed model (1)—(14), the primary (fig. 3) and backup
(fig. 4) multipaths were calculated, while the backup did
not contain the protected node R10. Along the primary
and backup paths, QoS requirements were met, both in
terms of the bandwidth and the probability of packet loss
under conditions (11)—(13). Fig. 3 and fig. 4 show over
the communication links the results of calculations, which

are represented as fractions, where the numerator shows
the packet flow intensity (1/s) and the denominator shows
the capacity of that link (1/s). In addition, the separate
arrows that come out of nodes such as R1, R12, and R15,
fig. 3, and R1, R7-R9, R12 and R15 in fig. 4 shows packet
loss rates on the interfaces of these routers. Fig. 4
shows the packet loss rates at the interfaces of these
routers.
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229,1091

132,7064 61,5795

Fig. 3. The order of routing of the packet flow transmitted by the primary multipath

229,1888

135,5583

69.8469

Fig. 4. The order of routing the packet flow transmitted by the backup multipath

For the sake of clarity and evaluation of the
adequacy of the solutions obtained, all the results of the
study are summarized in table. 1. As shown in fig. 3 and
fig. 4, the value requirements of the Quality of Service
indicators were carried out along the primary and backup
multipath. In this case, the packet loss probability in the
network when using the primary multipath was 8,84x10™,

and for the backup —8,8815x10™.

Thus, according to the obtained results, using the
developed model (1)—(14), the solution of the problem of
fast rerouting was obtained, within which the protection of
the node R10 and the given QoS level by the bandwidth
(370 1/s) and the packet loss probability (10-3) indicators
have been provided. The results obtained confirmed the
adequacy and performance of the proposed fast rerouting
flow-based model (1)—(14).
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Table 1. The order of routing of the packet flow transmitted by the primary and backup multipaths

(rea) _ req) _ 43
QoS-requirements: by =310 1/c, pﬁ '=10 .
Bandwidth Calculation results for Calculation results for
Communication ability the main multi-path backup multi-path
channel communication | The intensity of packet The intensity of the The intensity of packet The intensity of the
channel, 1/s transmission packet loss on the router transmission packet loss on the router
(iiklj ), 1/s interface ( ri’kj ), s (j,lkj ), /s interface (Flk] ), UUs

(1,2) 350 229,1091 0,0002 229,1888 0,0002

(1,5 215 140,8905 0,0002 140,8109 0,0001

(2,3) 240 132,7064 0 135,5583 0

(2,6) 175 96,4027 0 93,6305 0

(3,4) 150 61,5795 0 69,8469 0

(3,7) 215 71,1269 0 65,7114 0

(4,8) 215 61,5795 0 69,8469 0

(5,6) 200 48,8094 0 10,8466 0

(5,9 220 92,0811 0 129,9643 0

6,7) 190 60,5133 0 104,4771 0

(6,10) 180 84,6988 0 0 0

(7.8) 150 52,0151 0 74,1727 0

(7,11) 140 79,6251 0 96,0154 0,0004
(8,12 210 113,5946 0 144,0190 0,0006
(9,10) 170 42,6815 0 0 0

(9,13) 190 49,3996 0 129,9638 0,0005
(10,11) 200 71,9940 0 0 0
(10,14) 210 55,3863 0 0 0
(11,12) 150 67,2006 0 36,7754 0
(11,15) 180 84,4185 0 59,2400 0
(12,16) 215 180,6355 0,1597 180,6347 0,1597
(13,14) 210 49,3996 0 129,9638 0
(14,15) 270 104,7859 0 129,9638 0
(15,16) 225 189,0373 0,1671 189,0367 0,1671

Conclusions constraints that are represented by the conditions (2), (3),

This paper addresses an up-to-date scientific and
applied task that is related to the optimization of fast
rerouting processes based on the development of a fast
rerouting flow-based model with the protection of the
Quality of Service over bandwidth and packet loss
probability, which is especially important in data traffic
transmission. In the framework of the proposed flow-
based model (1)—(14), the technological fast rerouting
problem was formulated in an optimization form with the
optimality criterion (14) and the constraints that the
conditions of implementation of the multipath routing
strategy (1), the conditions of flow conservation (2), (3),
link and node protection conditions (8)—(10), QoS
assurance and protection conditions for bandwidth (11)
and packet loss probability (12), (13).

The given optimization problem belongs to the class
of nonlinear programming problems, as the key
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MO/JIEJIb IBUJIKOI QOS-NIEPEMAPIIPYTU3ALI TPA®IKY JAHUX B
TH®OKOMYHIKAINIMHUX MEPEKAX

[peameTroM noCHiIKEHHA B CTaTTi € MPOLECH MIBHIKOI MepeMapLIpyTH3amii i3 3aXHCTOM piBHS SAKOCTI OOCIYrOBYBaHHA B
iHpOKOMYHIKaLIiHIX Mepexax. Mera poOoTH — po3poOka MaTeMaTHYHOI MO IIBHIKOI MepeMapUIpyTH3allii i3 3aXHUCTOM PiBHS
00cITyroByBaHHS 3a MOKa3HUKAaMH HPOIYCKHOI 3AaTHOCTI Ta MIMOBIPHOCTI BTpaT makeTiB A Tpadiky JaHuxX. B cTaTTi BUPIMIyIOTHCS
HACTYNHI 3aBJAaHHA: po3poOKa Ta MOCHIIKCHHS IOTOKOBOI MOJENI IIBHAKOI NepeMapIipyTH3alii i3 3aXHCTOM piBHS SKOCTI
oOcimyroByBaHHs Tpadiky AaHMX B iH(GOKOMyHIKamiifHili Mepexki. BukopucroByloThCs Taki MeTomm: Teopis TpadiB, Teopis
Tenerpadika, TEOpisi MacoBOro OOCIYrOBYBaHHS Ta METOJH MaTEMaTHIHOTO HporpamyBaHHsS. OTpHMaHO HACTYIHI pe3yJbTaTH:
pO3po0IEHO Ta JOCIHIDKEHO IIOTOKOBY MOJENh INBHIKOI IepeMapIIpyTH3allii, sKa 3aBAsJKHd BBEJCHHM YMOBaM 3axHCTy 3a
MOKa3HUKAMH TIPOITYCKHOI 3/aTHOCTI Ta HMOBIPHOCTI BTpAT IAKeTiB JO3BOJISIE 3a0€3NEUUTH PIBEHB SKOCTI 0OCIYTOBYBAaHHS B3/IOBXK
SIK OCHOBHOTO, TaK i Pe3epBHOTO0 MYJIbTHLUIAXIB. BHCHOBKHU: B pamkax 3ampomnoHOBaHO! MOTOKOBOi MOJEJNi TEXHOJOTIYHA 3agada
HIBUAKOI TMepeMapiupyTu3amii Oyia copMyiboBaHa SIK ONTHUMI3alliiHa 3 OOMEXKEHHSMH, SIKUMH BHCTYMald yYMOBH peai3aril
OaraTonuIAXoBOi cTpaTerii MaplIpyTu3alii, yMOBH 30€peXeHHS IOTOKY, YMOBH 3aXHCTy KaHaly, By3Jda Ta piBHA SKOCTI
00cITyroByBaHHS 3a MMOKa3HUKAaMH IPOITYCKHOI 3aTHOCTI Ta IMOBIPHOCTI BTpAT MaKeTiB. 3aCTOCYBaHHS OTPUMAHOTO PILICHHS CIIPUSE
ONTUMAJIbHOMY BHKOPHCTAHHIO NOCTYIHOTO MEPEKHOTO pecypcy MpH 3abe3leueHHi 3aJaHOro PIBHA SKOCTI OOCIyroBYBaHHS 3a
MOKa3HUKAMH TIPOITYCKHOI 34aTHOCTI Ta HIMOBIPHOCTI BTPAT IAKETIB B3/IOBXK K OCHOBHHUX, TaK 1 pe3epBHUX MapIIPyTiB IIPH BiIMOBax
€JIEMEHTIB 1H(OKOMYHIKAIIfHOI MepeKi. 3alponoHOBaHa ITOTOKOBAa MOJIETb MOXKE BHKOPHCTOBYBATHCS SIK OCHOBA aJTOPUTMIYHO-
NPOrpaMHOro 3a0e3NeueHHs] ICHYIOUMX MapLIpyTH3aTopiB Ta/abo KOHTPOJEPIB HPOrpaMHO-KOH(DIrypOBaHMX Mepex, SKi
BIANIOBINAIOTH 32 PO3PAaXyHOK OCHOBHHX 1 PE3epBHUX IIUIIXIB IIPH MIBUKII epeMapipyTu3amii Tpadiky JaHuX, YyTIHBOTO A0 TaKHX
MMOKA3HUKIB SIKOCTI 00CITyrOBYBaHHS SIK MIPOITYCKHA 3[aTHICTb Ta HMOBIPHICTh BTPAT MAKETIB.
KurouoBi ciioBa: mBraKa nepeMapIpyTH3allis; SKicTe 00CIyTOBYBaHHS; IPOITyCKHA 3/1aTHICTh; HMOBIPHICT BTPAT ITAKETiB.

MOJIEJIb BBICTPOM QOS-IIEPEMAPIIPYTU3AIIAU TPAGUKA JAHHBIX B
NHOOKOMMYHUKALIMOHHBIX CETAX

IIpenmeToM wmccrnenoBaHUS B CTaThe SBIAIOTCA IIPOLECCHl OBICTPOH IepeMapIIpyTH3aldM C 3allUTONH YPOBHS KadecTBa
obcimyxuBaHus B HWHOOKOMMYHHKAIMOHHBIX ceTsX. Lleap paboTel — pa3paboTka MaTeMaTHYecKoil Mojenu OBICTpOi
nepeMapIIpyTH3aHIHK C 3aIIUTOH YPOBHS 00CITy)KMBaHHMS 110 ITOKa3aTeNsIM MPOITyCKHOM COCOOHOCTH M BEPOSTHOCTH MOTEPh MAKETOB
i Tpaduka JaHHBIX. B crarhe pemmaroTcs cleayrompe 3agadM. pa3paboTka M HCCIENOBaHHE IOTOKOBOH MOJENH OBICTpOH
NepeMapIIpyTH3alil ¢ 3allUTOH YpPOBHS KadecTBa OOCHy)XHBaHUS TpadyuKa NaHHBIX B HH(GOKOMMYHHKAI[HOHHBIX CETAX.
Hcnonb3yroTess Clemyollue MeToAbl: Teopus rpadoB, Teopus TeneTpaduka, TEOPHUS MACCOBOIO OOCIYKHUBAHHS M METOJBI
MaTeMaTHIeCKOTo IporpaMMupoBanus. IlomydeHs! ciemyromue pe3y/abTaThl: pa3paboTaHa M HCCIEIOBaHA IIOTOKOBas MOJENb
OBICTpO MepeMapuIpyTH3aIMU, KOTopas Onarogapst BBEACHHBIM YCIOBUSIM 3aIIUTHI 110 ITOKA3aTEIIM MPOITYCKHOH CIOCOOHOCTH U
BEPOATHOCTH ITOTEPh MAKETOB MO3BOJISIET 00ECIIEUNTh yPOBEHb KauecTBAa OOCIY)KUBAHUS BJOJb KaK OCHOBHOTO, TaK M PE3EPBHOTO
MyJbTUIYTeH. BpIBOABI: B pamkax mpemioskeHHOH MOTOKOBOW MOJENH TEXHOJOTHYECKas 3ajada OBICTPOH MepeMapIipyTH3aIiu
Obuta copmynHpoBaHa Kak ONTHMH3ALMOHHAs C OrPaHMYCHUSMH, B KayeCTBE KOTOPHIX BBICTYNAJIM YCJIOBHS peasH3aliu
MHOTOITYTeBOW CTpaTeruy MapUIpyTH3allMH, YCJIOBUSI COXPAaHEHWs MOTOKA, YCJIOBHS 3alUTHl KaHaja, y3Jla U YpPOBHS KauecTBa
00CITy’)KUBaHHs IO MOKA3aTeJIsIM MPOITyCKHOI CHOCOOHOCTH M BEPOSITHOCTH MOTEpPh IakeToB. [IpUMeHeHHe IOJy4eHHOrO PelIeHHs
CIOCOOCTBYET ONTHMAJIbHOMY HCIOJIB30BAHMIO JIOCTYIIHOIO CETEBOrO pecypca IpH OOECIEueHHM 3aJaHHOTO YPOBHS KauecTBa
00CITy>KUBaHHS 10 TTOKA3aTeJIM MPOITYCKHOW CITOCOOHOCTH M BEPOSITHOCTH MOTEPh MAKETOB BIOJIb KaK OCHOBHBIX, TaK M PE3EPBHBIX
MapIIpyTOB IIPH 0TKa3aX 3JIE€MEHTOB HHPOKOMMYHHUKaIMOHHON ceTH. [IpeanoskeHHas TOTOKOBas MOJIENIb MOKET NCIIOIB30BAThCS Kak
OCHOBa aJITOPHUTMHYECKH-TIPOTPAMMHOTO OOECHEUeHHsI CYMIECTBYIOIINX MapHIPyTU3aTOPOB HW/HIM KOHTPOJUIEPOB MPOTPAMMHO-
KOH(MUTYPUPYEMBIX ceTeif, KOTOpbIe OTBEYAIOT 3a PACUeT OCHOBHBIX U PE3EPBHBIX MyTel Mpu OBICTPOH MepeMapuIpyTH3anuH Tpaduka
JTaHHBIX, YyBCTBUTEIBHOIO K TaKMM IIOKa3aTeNsIM KauecTBa OOCIY)KHBAaHHs KaK NMPOITyCKHAs CHOCOOHOCTb M BEPOSTHOCTh IOTEPh
MIaKeTOB.

KunroueBsbie ciioBa: OpICTpast mepeMapipyTH3aIysl; Ka4eCTBO 0OCITy)KUBaHUS; TIPOIYCKHAs CIIOCOOHOCTh; BEPOSITHOCTD MOTEPh
MIaKeTOB.
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