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The aim is to influence the level of preparedness in both IT specialties and economic fields closely
tied to IT technologies within higher or secondary educational institutions to meet the needs and
requirements of diverse companies. Collaborative efforts between businesses and education
can effectively tackle the challenge of cultivating high-quality potential personnel and enhancing
students' readiness by establishing a standardized set of business demands.When outlining the
requirements for IT specialties, crucial vectors encompass not only work experience and skills but
also business qualities and the ability to collaborate in a work collective, aligning with company val-
ues. To precisely define the competencies of future employees, we advocate for the Delphi method
as one of the best approaches. This method involves expert judgment and comprises multiple
rounds of anonymous surveys within an expert group to reach a consensus.By fostering interactions
between companies and educational institutions in the study, surveys can collect statistics and utilize
educational plans that align with organizational interests. Proposed competencies by experts may
convey similar semantic meanings but be articulated with different terminology. Additionally, merging
similar competencies into more comprehensive ones is feasible. In the era of rapid IT development,
addressing this issue can be accomplished through existing text analysis and comparison tech-
niques in databases. Consequently, the unification of competencies can be established during the
learning process [3].
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Mema HayKoBsoi pobomu rno/isieae y Br/IUBI Ha PiBEHb MO20MOBKU Y BULUX Ma CEPEOHIX OCBIMHIX
3aknadax MalibymHix chaxisyig sik 8 2asysi IT, mak i 8 €KOHOMIYHUX cghepax, MICHO Mos'si3aHuX 3
mexHosoeismu IT, 0715 sumo2 ma nompeb kadpis pisHOMaHImHUX KomnaHit. CrisibHi 3ycusisis M 6i3-
Hecom ma 0cBsimor MOXYmb e(heKMUBHO BUPILUUMU 3a80aHHs1 BUXOBaHHS1 BUCOKOKBa/TighikosaHo20
repcoHasty ma nioBULEHHs 20MOoBHOCMI CmMyOeHMIB, CMBOPIOKYU CMaHO0apmuU308aHuULll Habip BUMO2
6i3Hecy. [MokpaweHHs SKoCmi IHmesieKmyasibHoO20 NoMmeHyjiasty € 00HUM i3 ¢hyHOaMeHmMasibHUX esie-
MeHmIB, siKi hopMyomb KOHKYPEHMOCTPOMOXHICMb MalbymHiX thaxisyis ma OC8IMHIX ycmaHos,
wo ix ¢hopmyroms. TOMy BaX/IUBO BUSHAYUMU K/IKOHOBI MUMaHHS ma BUMO2U, SKi BUHUKatOMb Npu
chopmyBaHHI chaxiujis, siKi MOXYmb KOHKypyBamu Ha PUHKY npayi ma rnokpawumu sikicms 3006ysaqis
ocsimu. [Mpu BU3Ha4eHHi BUMO2 00 CyyacHUX crieyiasisHocmel K/HH08i BEKMOPU BK/IKOHYaMb HE
Auwe poboyuli docsid | Hasuyku, asie U 6i3Hec-aKkocmi ma 30amHicmb 00 crignpayi y Koiekmusi,
BiOMoBioHo Ao yiHHocmel komnaHii. Ceped HUX BUSHAYEHO Kpumepii ma 30amHocmi, SKUMU MOBUHHI
B0/100iMU BUMYCKHUKU BULYUX HaBY&/TbHUX 3aK/1adis, siKi € 0CO6/IUBO Bax/TUBUMU 07151 pPO60MO0asyis.
L{e cmocyembcsi 0cob/1uBo chaxisyis, siki MOBUHHI Mamu excriepmu3y He Juwe 8 MamemMamuyj, exo-
HOMIYJ HU IHWUX 2any3six, ane, Wo Halisaxkausiwe, 8 iHghopMayiliHux cucmemax ma mexHosIoaisix,
6e3 sIKUX CydacHUX ghaxisyis ysisumu He MOXHa. Lie oxor/e sk 3a2a/lbHi KOMIemeHuyii, max i mi,
Wo cripsiMosaHi Ha Bionosiob Cy4acHUM suMo2am pobomodasyis. KpiM mo2o, BaX/uso po3ymimu,
Wwo siKicmb 0csimu nosUHHa Gymu Ha BUCOKOMY pigHi i Biorosioamu rnosisi HOBUX mexHosioeili ma
cucmem. [/ MoYHO20 BU3HAYEHHS KoMremeHyili MalibymHix npayisHUKi8 MporoHyemsCsi Memoo
Lenschi sk 00uH 3 Halkpawjux nioxoois. Lieli Memood BK/IKOHAE €KCIIEPMHE CYOXEHHS | BK/HYae
Ki/ibka payHOI8 aHOHIMHUX ornumysaHb Y 2pyri ekcriepmis 07151 0Csi2HEHHS1 KOHCeHcycy. Cripusitodu
B3aeMOOII MXX KOMIMaHIsIMU ma OCBIMHIMU 3akiadamu nio Yac OOC/IOXKEeHHS], OruUMyBaHHsI MOXyYMmb
36upamu cmamucmuky ma BUKOPUCMOBYBamMU Hag4a/lbHi M/1aHu, siki 8iornosidaroms opaaHisayitiHum
iHmMepecam. 3anporoHoBaHi KOMIemeHUil eKcriepmig MOXymb Mamu CXOXUU ceMaHmuyHuUl 3micm,
aste supaxamucsl pisHUMU mepmiHamu. Kpiv moao, 06'e0HaHHs MO0IGHUX KoMemeRyilti Mox/use 8
6inbLu komnekcHi. [Midmpumka rMpoyecy ynpas/iHHs NpUUHIMMSIM pilueHb 8 0CBIMHLOMY MPOYEC
rokpawums sikicms MatibymHix ¢haxigyis. Pesy/ibmamu 06'e0HaHb KoMMemeHyit Moxyms 6ymu
BCMaHOB/TEHI Mi0 Yac MPOYECY Has4aHHsI.

Knrodosi cnosa: crieyjiasibHocmi, suwyuti ocsimHiti 3aknad (BH3), komnemenuyii, Memod Jesbai.

Introduction. To impact the readiness of students
in both IT specialties and fields closely associated
with IT technologies in higher or secondary
educational institutions, aligning with the needs and
requirements of diverse companies is essential.
Collaborative initiatives between businesses and
educational institutions can effectively address the
challenge of cultivating high-quality personnel and
enhance students' preparedness by establishing a
standardized set of business demands. Key indicators
to consider include professional knowledge, practical
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skills, teamwork, business acumen, and alignment
with corporate values.

Scholarly works by both domestic and foreign
researchers, such as Bertchel O. [1], Pryimak V.I. [2],
and others, delve into personnel management issues.
Nevertheless, contemporary scientific literature lacks
sufficient exploration of the question of effective
personnel selection.

Presently, companies are open to taking on interns,
providing training, and grooming specialists for their
operations. However, forging partnerships between
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employers and educational institutions during the
learning stage may address the significant challenge
of ensuring that potential professionals possess both
the necessary theoretical knowledge and practical
skills required by the company [3].

The main research findings. The consideration
of modern employers' criteria and requirements
becomes paramount when structuring the academic
programs of higher education institutions. To formul-
ate a comprehensive model for this academic field,
every component must be taken into account. While
emphasizing the importance of meeting employers'
demands, equal attention must be given to the
integration of online education.

The enhancement of intellectual output
quality stands as a pivotal factor influencing the
competitiveness of both future professionals and the
institutions shaping them. To elevate the quality of
intellectual output, it is imperative to support decision-
making within educational management.

In simpler terms, graduates from higher education
institutions should possess criteria and skills
aligned with employers' requirements, as illustrated
in Figure 1.

Therefore, it is crucial to identify key issues and
challenges associated with preparing professionals
for the job market and improving intellectual output.
Previous research [4] delved into this matter,
pinpointing primary elements related to management
challenges and achieving high-quality intellectual
output. These elements encompass the criteria and
skills that graduates should possess, particularly
those highly valued by employers.

This holds special relevance for professionals
requiring expertise not just in mathematics,
economics, or other fields, but most critically, in
information systems and technologies — essential
components of modern professional roles. These
skills encompass both universal competencies and
those tailored to meet the demands of contemporary
employers. Additionally, it is crucial to acknowledge
that the quality of IT education must remain high
and adapt swiftly to the rapid emergence of new
technologies and systems.

Subject and Methods. In delineating the prere-
quisites for IT roles, essential dimensions encompass
not just professional experience and technical
proficiencies but also essential interpersonal attributes
and a knack for harmonizing with organizational
values within a team dynamic. In our view, one of the
most effective approaches for refining the skill set of
prospective employees is the utilization of the Delphi
method, which relies on expert evaluation.

This technique constitutes a collaborative form
of expert appraisal, incorporating multiple rounds
of anonymous surveys among the expert panel to
establish a consensus. The foundation of this expert

evaluation methodology is detailed in the materials
outlined in [5].

If we consider the practical experience of IT
companies, in the modern world, they strive to
minimize unnecessary stages in refining the skills of
higher education learners. Companies aim to engage
with educational institutions, becoming stakeholders,
to contribute to the enhancement of skills acquired
by higher education learners, competencies, and
learning outcomes that can be applied in real-life
scenarios, particularly in team environments.

Hence, organizations are willing to gather data
and any statistical information to further draw expert
conclusions regarding consensus achievement
with higher education institutions. Input information
providing an opportunity to form a comprehensive
portrait of a graduate can lead to positive changes
in shaping a contemporary professional during
discussions on curriculum planning between stake-
holders and universities.

Moreover, it is essential to emphasize the need
to undertake these efforts continually, as changes
occur frequently and must incorporate the conditions
of technological advancements, information systems,
and the job market.

Characteristics of the expert assessment method
as a scientific tool for solving intricate non-formalized
problems include, firstly, a scientifically grounded
structuring of all expertise stages, ensuring optimal
efficiency at each step. Secondly, it involves the
application of quantitative methods, both in the
selection of experts and in the assessment of their
judgments and the analysis of obtained results.

The manner of interacting with experts is
contingent upon the chosen method for collecting
expert information. Presently, various types of expert
assessment methods are employed, categorizable
into two groups: individual and group (collective)
expert surveys. Methods falling into the first group
entail individual collaboration between researchers
and each involved expert. Conversely, group methods
necessitate collective engagement of experts, either
in person or remotely, demanding consensus among
all experts and the formulation of a collective expert
conclusion based on agreement.

The holistic application of intuition, logical
reasoning, and quantitative assessments, coupled
with formal processing, enables an effective problem-
solving approach.

The method involves conducting remote and
anonymous surveys among an expert group through
multiple rounds to achieve a consensus. Experts
receive survey sheets (questionnaires) pertaining
to the research problem. These questionnaires may
feature diverse formats, encompassing closed-
ended and open-ended questions, considering both
quantitative and qualitative responses. Variations
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in the argumentation and justification of expert
assessments may also be permitted or optional.

The methodology for carrying out expert asses-
sments is grounded in the materials presented in [5].

The Delphi Method involves conducting several
rounds of surveys. In each round, experts express
their opinions and provide assessments of studied
phenomena. Additionally, quantitative ratings of the
main advantages of each set type are determined
through "weighting," assigning a specific numerical
value to each of them in a scoring system in the
following sequence:

The initial step in conducting the expertise
involves forming an expert group. Common practice
recommends forming a group of 10-15 experts in the
respective field (not exceeding 20 individuals). The
list of experts is compiled based on their professional
status, years of experience in managerial positions,
and education.

The first stage involves a quantitative assessment
of the qualitative significance of each advantage. This
assessment is conducted using a scoring system.
After completing the first round of surveys, for each
advantage, experts calculate the overall significance
coefficient using the provided formula [6]:

2.9
Q/‘ == ) (1)

n

where Q; — is the quantitative rating of the
importance of the j-th indicator given by the i-th expert
after the first round of surveys,

n —is the number of experts.

a) When processing information obtained from
experts, all ratings are arranged in descending order,
and then the median (M), quartiles (Q1, Q2) are
determined, dividing the scale into 4 parts.

b) Each expert is informed about the values of
Q; and Q; based on the results of the first round
of surveys, providing necessary motivation. If the
ratings of some experts fall into extreme intervals,
they are anonymously asked to justify their opinion on
providing such ratings. The justifications from these
experts are considered by other participants. Experts
can refine their ratings, and in the second round, they
fill out a questionnaire with new assessments.

In the second round, experts determine the final
coefficients of “weight” for any j-th indicator Q;
with corresponding justifications and clarifications.
The final coefficients of “weight” for any j-th indicator
Q; are established using a formula similar to the one
used in the first round:

2.9
Q = 2

n

The feasibility of conducting a third round of
expert surveys is enabled, typically strengthening
the convergence of expert opinions in rating

N
=1
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assessments with each new round. This leads to
more consistent scores for each indicator, refining
the "weights" of product advantages more accurately.
After several rounds, discrepancies in assessments
become insignificant, and divergent viewpoints
are documented for decision-making. This method
proves relevant for determining the probability of
risky events, assessing losses, and the probability of
losses falling within a certain interval.

The iterative nature of multiple rounds allows
for the refinement of opinions and a convergence
toward consensus, making the Delphi Method
valuable in situations where experts' judgments play
a crucial role in decision-making. By incorporating the
interaction between IT companies and educational
institutions into the research, surveys can be
conducted, statistics gathered, and educational plans
utilized, all approved by organizations interested in
collaboration.

Experts are provided with a questionnaire
containing a basic list of characteristics influencing
a professional's competitiveness. To address issues
in educational process management and enhance
the quality of intellectual output, it is crucial to
embrace not only existing methods, technologies,
and opportunities but also new approaches, including
various forms of online learning such as distance
learning platforms.

Critical criteria and methodologies aimed at
improving graduates' skills and attracting employers'
attention to students using modern approaches are
currently essential. Global experience emphasizes
a graduate's professionalism as paramount for
employers. Hence, utilizing existing and emerging
opportunities is necessary for preparing professionals.

Even during university education, students should
acquire new knowledge and skills to become qualified
professionals in high demand in the job market. These
efforts to enhance students' education level will make
them competitive in the future, achievable through
continuous improvement of the educational process,
adoption of new technologies, and professional
development of instructors implementing these
technologies.

In addressing complex non-formalized problems
where statistical approaches are inapplicable, experts
play a significant role. Therefore, the Delphi method
is considered relevant for resolving these issues.
The essence lies in experts conducting intuitive-
logical analysis with quantitative assessment and
formal processing of results. The synthesized expert
opinion resulting from this processing is accepted as
the solution to the problem.

Building such a scheme is a complex task,
requiring collaboration with experts. The author
should distribute the developed questionnaire to
the experts, containing a basic list of characteristics
influencing IT professionals’ competitiveness.
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One drawback of expert methods is the labor-intensive
processing, especially with textual information. The
proposed competencies may carry the same semantic
load but be described differently. In the era of rapid
information technology development, addressing this
is possible using existing advancements in comparing
and analyzing textual information in databases [4; 5].

Using a specific set of criteria (employer
requirements and university competencies), set
intersection and union operations can be applied to
Employers and Higher Education Institutions (HEIS).
This allows the construction of alinear function, serving
as an obijective function for maximizing performance
quality and qualifications. Weight coefficients
indicate the importance of each factor from an expert
perspective, enabling the adjustment of model
parameters for enhanced knowledge attainment.
These factors contribute to the acquisition of quality
education, shaping a competitive professional.

Solving a scientific problem. In other words, by
initially employing analysis, modeling, manipulation
of the subject area, utilizing expert assessment,
and then employing mathematical tools to solve the
problem, it is possible to streamline and enhance the
process of preparing professionals with contemporary
knowledge and skills, which are rapidly evolving in
our time. This can be achieved through the creation
and analysis of a subject area model, information
management within this domain, and the application
of specific methods described in the article, not only
improving educational services but also meeting the
needs of stakeholders. This is particularly achieved
by aligning with the modern employer's requirements.

Before delving into the development of any model
or system, it is essential to first design and select
a data model that allows for the definition of data,
their relationships, and constraints imposed on the
data within the research context. For this purpose,
the following categories of data models can be
used: object-oriented, record-based, and physical.
The first two are used to describe data at the
conceptual (subject area) and external (logical data
representation) levels, while the last one is employed
at the internal level.

At the conceptual level, an "Entity-Relationship"
(ER) model should be utilized. It will help define all
objects belonging to the research subject area and
the relationships established among them, forming
the basis for the research. This model will serve as a
graphical representation of the metamodel.

Logical data representation should be organized
using a relational data model, which is currently one
of the most widespread approaches. It provides
a convenient data structure and allows the use of
relational algebra for analysis. All these qualities
are necessary both for conducting research and

for implementing software in line with the research
findings.

Since the methods for building a system that
will facilitate research have already been defined,
it is necessary to explain how this system will be
utilized during the research process. Additionally, it is
important to specify the scope of application of the
research results within this system.

The entire path from searching for methods to
implementing the stated problem, as described
above, will allow for improving the interaction system
between educational institutions and companies.

Results and Conclusions. The competencies
suggested by experts may share similar semantic
meanings but may be articulated with varying
terminology. Furthermore, the consolidation of
akin competencies into more comprehensive ones
is achievable. In the era of swift IT development,
addressing this matter can be facilitated through the
utilization of existing text analysis and comparison
techniques in databases.

Through the application of expert assessment
methods, it is also feasible to ascertain the alignment
of educational qualification levels at different
accreditation stages. Consequently, the unification of
competencies can be instated as an integral part of
the learning process.
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