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METHOD OF THE IT-PROJECT TEAM CREATION BASED ON MAXIMIZING IT’S
COMPETENCIES

The use of agile approaches in software development requires the project team to be multifunctional and self-organized in order to respond effectively
to changing project requirements. Therefore information technology project team creation requires a special method. The purpose of the work is to
develop a method of IT-project team creation by maximizing it’s competencies taking into account the features of agile approaches to project
management. The paper proposes the issue of team creation based on maximizing team competencies under conditions of budget and laboriousness
constraints. A method of a project team creation is proposed, which takes into account the requirements of the project, the characteristics of individual
candidates, and the general competencies of the team as a whole, as well as the project's limitations on the budget and laboriousness of the project. The
proposed approach consists of three stages. At the first stage, a set of candidates is determined, whose competency assessments meet the requirements
of the project. In the second stage, team options are formed in accordance with the requirements of the project. The project team creation can take
place in several statements. The first statement is to solve the problem of minimizing the distance between the vector of team competencies and the
vector of requirements. The second statement of the problem is to solve the problem of maximizing competencies in terms of time and project budget
constraints.The third solves the issue of choosing a team according to the chosen setting. Two possible objective functions of the issue are offered. One
target function is to create a team that will include candidates with maximum competencies. Such a team will best cope with the requirements that are
known at the start of the project. The second target function maximizes the total competencies of the team that exceed a given threshold. As a result,
the team will be able to better cope with the changing requirements of the project. The proposed method makes it possible to create an effective
software development team that meets the requirements of the project, the values and principles of agile approaches.
Keywords: IT-project team, Agile, Scrum, competencies maximization, method of an IT-project team creation, team composition.

1. B. KOHOHEHKO, I'. B. CYLLIKO

METO/ ®OPMYBAHHSI KOMAH/IM IT-MIPOEKTY HA OCHOBI MAKCUMI3ALII ii
KOMIIETEHIIIA

BukopucTaHHs THYYKAX MiAXOMIB [0 PO3POOKH MPOrpaMHOro 3abe3medyeHHs BUMarae, mio6 KOMaHaa MpOEKTy Oyina Kpoc-()YHKLIIOHATBHOI Ta
caMoOpraHi3oBaHoi, 00 e(heKTHBHO pearyBaTd Ha BEUMOTH mpoekty. Tomy, cTBopeHHs komaHau IT-mpoekty BiMarae ocoGmuBoro merony. Mera
MiIXO/iB [0 YNPaBIiHHSA MPOEKTaMU. Y CTATTi PO3IIISHYTa MpoOjeMa CTBOPCHHsS KOMAHOH Ha OCHOBI MakCHMi3alil KOMaHAHHX KOMIICTEHIIH B
yMOBax OOMeKeHb OIODKETy 1 TpyaoMiCTKOCTI. [IpOMOHYEThCS METO CTBOPEHHS MPOEKTHOT KOMAH/H, 10 BPAXOBY€E BUMOTHU MPOEKTY, OCOOIUBOCTI
OKpEeMHX KaHIHMAATIB Ta 3arajbHi KOMIIETeHIii KOMAaHIHU B IIJIOMY, a TAKOXK OOMEXEHHS IPOEKTY 3 OIOKETy i TPYAOMICTKOCTI. 3alpornoHOBaHHI
METOJI CKIIa[a€Thesl 3 TPhOX eTamiB. Ha mepiomy erari Bu3sHauaeThest Hablp KaHANIATIB, OLIHKA KOMITETEHIIIH SIKUX BigmoBifae BumoraM npoekty. Ha
npyromy erarmi (GOPMYIOTBCS BapiaHTH KOMAHI BIiAMOBIAHO 10 BHUMOT HpOekTy. CTBOpPEHHS MPOEKTHOI KOMAaHIM MOXKe BimOyBaTucsi B Kijbka
roctaHoBokK. [lepmra nmocraHnoBka noisrae y BHUpIILICHHI 3aBJaHHSA MiHiIMi3alii BifcTaHi MK BEKTOPOM KOMAaHIHHX KOMIICTEHI[iH i BEKTOPOM BHMOT.
Jlpyra nocTaHoBKa 3a1aui — pilieHHs 3a/ia4i MaKCHMi3allil KOMIICTCHLIH 3 TOYKH 30py OOMEXEHb 3a 4acoM i OI0/pKeTy mpoekTy. TperTiit Kpok MeToxy
— BHOIp KOMaHIH BIAMOBIIHO 10 00paHOI MOCTAHOBKH. [IpOMOHYIOThCS BI MOKIIHBI Hib0BI (yHKIii. OfHa Hinb0Ba QYHKIIS — CTBOPHTH KOMAH/Y, B
SIKY yBIfIyTh KaHIMIATH 3 MaKCHMaJbHHMH KOMIICTCHIiSMH. BoHM Halikpalie BIOparOThCsS 3 BHMOTaMH, sKi BiJiomi Ha crapti mpoekty. [lpyra
LIbOBa (YHKIIiS MAKCHMI3ye€ 3arajibHi KOMIIETEHI[IT KOMaH |, 1110 NEPEBUILYIOTh 3aaHui Topir. B pe3ynbTaTi KoMaH1a 3MOKe Kpallle CIpaBIIsITUCS 3
MIHJIUBUMH BHMOTaMH HPOEKTY. 3arporoOHOBaHUH METOJ JIO3BOJISIE CTBOPUTH €(EKTUBHY KOMAaHIY PO3POOHMKIB MPOTPAMHOTO 3a0€3MEeYEHHs, 110
BI/INOBiIa€ BUIMOTaM TIPOEKTY, IIHHOCTSM 1 IPUHIMIIAM IHYYKHX ITiIXOJIB.

Kurouosi ciioBa: xomanna IT-ipoekty, Agile, Scrum, MakcMMu3allis KOMIETEHIIH, MeTo popMyBaHHS KoMaH 1 [ T-IpoeKTy, CKi1a] KOMaH M.

HU. B. KOHOHEHKO, I'. B. CYIIIKO

METO]] ®OPMHUPOBAHUS KOMAH/IBI IT-MPOEKTA HA OCHOBAHUY MAKCUMM3AIIMM EE
KOMIIETEHIIUIA

Vcronp3oBaHye THOKHX MOAXOIOB B pa3paboTKe MPOrpaMMHOr0O obOecriedeHns TpedyeT, YToOb KOMaHaa MpoeKTa Obuia Kpocc-QyHKINOHAIBHON H
CaMOOpPraHU30BaHHOM, 4TOOBI 3((EeKTHBHO pearHpoBaTh Ha H3MEHsIONIHecs TpeGoBaHMs mpoekra. [losToMy, cO3maHHME NPOEKTHOH KOMaHIBI
UHOOPMALMOHHBIX TEXHONOTHI TpebyeT ocoboro meroma. llemp pabGoter — paspabotats Mertox ¢opmupoBanust komanasl UT-mpoekta myTem
MaKCHMU3AIHI €¢ KOMIICTEHIIII C y4eTOM 0COOCHHOCTEH I'MOKMX MOAXO0J0B K YIPaBJICHHUIO POeKTaMu. B cTaThe paccMoTpeHa mpobiema co3naHus
KOMaH/IbI Ha OCHOBE MaKCHMH3AI[HH KOMaHIHBIX KOMIIETCHINH B YCIOBHSIX OTpaHUUYECHHN Oro[pKeTa U TpyJoeMKocTH. [IpenaraeTcs MeTo co3aHus
MPOCKTHOH KOMAaH/bl, yYMTBIBAIOIINH TPeOOBaHMS MPOEKTA, OCOOCHHOCTH OTACNIBHBIX KAHIMAATOB M OOIIME KOMIICTCHIMM KOMAHIBI B LIEJIOM, a
TaKOKe OTPaHMYEHHS TPOEKTa MO OIODKETYy M TPYJOEMKOCTH IpoekTa. IIpenyaraeMelifi MOAXOJ COCTOMT W3 Tpex dTamoB. Ha mepBoM osrame
omnpezenseTcss HabOp KaHAUIATOB, OLEHKa KOMIIETEHINI KOTOPBIX COOTBETCTBYET TpeOOBaHMUM mpoekTa. Ha BTopoM sTare GpopMHUpYIOTCS BapHaHTHI
KOMaH/J B COOTBETCTBUM ¢ TpebGoBaHMAMHU mpoekTa. Co3JaHHe MPOCKTHONH KOMAaHABI MOXKET HMPOMCXOJNTh B HECKOJIBKO MOCTAHOBOK. IlepBas
NIOCTAHOBKA COCTOHUT B PEIICHHUH 33724l MUHMMM3ALUH PACCTOSHUS MEXIY BEKTOPOM KOMaHIHBIX KOMIIETEHIMH M BEeKTOpOM TpeOGoBaHHMil. Bropas
MOCTAHOBKA 3a][a4l — PELICHNE 3aJa4l MaKCUMH3ALMK KOMIIETEHIMH ¢ TOUKH 3pEHHs OrpaHHYEHHUIT 110 BpeMEHH U OI0/DKeTy mpoekTa. TpeTuil stam
MeTo/1a — BHI0Op KOMAH/Ibl B COOTBETCTBHH C BEIOPAHHOH MOCTaHOBKOM. IIpe/utararoTcst 1Be BO3MOKHbIE 1eneBbie GpyHkuun. OfHa neneBast GyHKIHs
— cO371aTh KOMaHJy, B KOTOPYIO BOHIYT KaHIWAATHI ¢ MAKCHMAJIbHBIMI KOMIETCHIMSAME. Takasi KOMaH/a JIydile BCEro CIPaBUTCS ¢ TPeOOBaHUSIMHU,
KOTOpBIE M3BECTHBI HA CTapTe MPoeKTa. Bropas nenesast pyHKIMS MaKCUMU3HPYET OOLIMEe KOMITIETEHIIMN KOMAH/IBI, TPEBbIIIAIONIHE 33JaHHBIH TIOPOT.
B pesymbraTte KOMaHa CMOXET JIydIle CIPABIATHCS C MEHSIONMMUCS TpeOOBaHMSIMH IpoeKTa. llpeiaraeMsiii MeTOX MO3BOJSET CO3AATh
3 }EeKTUBHYI0 KOMaHIy pa3pabOTYMKOB NMPOrPAMMHOrO OOECIICUeHHs, OTBEYAIOUIYI0 TPeOOBAHHSAM IPOEKTA, LEHHOCTSAM M NPUHIMIAM THOKHX
MOJXOJIOB.

KuroueBsie ciioBa: komania UT-npoekra, Agile, Scrum, MakcuMu3aiys KOMIETEHIUH, MeTo popmupoBanus koMmanasl M T-npoekra, cocta
KOMaH/IBL.
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Introduction. Nowadays,  the Information
technology industry market is actively and dynamically
developing, which necessitates the formation of a
comprehensive and strategic approach to ensuring a high
level of implementation of projects and tasks.
Implementation of IT-projects is a complex, multifaceted,
and team process that requires coordinated and effective
work of all its participants. This approach is closely
related not only to the disclosure of the professional
abilities and skills of IT specialists but also to the ability
to combine the skills and abilities of project participants,
their teamwork, on which the effectiveness of the entire
project often depends. This process requires the
application of modern approaches to the implementation
of projects in the IT industry with the optimal use of the
intellectual potential of professionals. An important
feature of IT projects is that the customer's requirements
may change during the project. This feature significantly
complicates the task of forming a project team.

The project team creation can be defined as the
selection of appropriate team members who carry out a
specific project or task within a specified period. When
creating a project team, it is necessary to take into account
the level of professional competence of applicants
regarding the requirements of the project, individual
characteristics of team members, the team's ability to self-
organize and maximize competencies. In this context, the
task of effectively creating a software project team is quite
relevant.

This article is structured as follows. The second
section considers the state of research on the problem of a
project team creation based on the analysis of
publications. Then a statement of the problem and a
generalized scheme of the proposed approach are
highlighted. The fourth section discusses in detail the
formalization of the tasks of a project team creation. At
the end, there is a discussion of the results and
conclusions.

Literature Review. The question of an effective
procedure for a project team creation is quite actively
studied by many scientists. Some authors consider the
team creation in terms of improving communication in the
team [1-5], others explore the creation of an effective
team in terms of a competence approach [6-10]. Some
researchers focus on studying the characteristics of
relationships in the team [11, 12]. The study of team
performance factors at the stage of its formation is the
subject of a large number of publications [13, 14, 15].

In [1] the approach to the analysis of social networks
for diagnostics of models of communication in a team is
used. In [2], based on the theory of organizational learning
and the theory of performance characteristics, it is
investigated how the concealment of knowledge affects
the results of the project team. As a result of the study, in
[2] it was found that the concealment of knowledge
negatively influences the work of the project team.
However, the sample for the study was limited to high-
tech Chinese companies, and the findings on Chinese
projects cannot be applied to projects in other countries.
The authors of the study [3] emphasize the determinants

that determine the effectiveness of the team. However, the
methodology of collecting information is somewhat
limited, which may lead to differences in perceptions of
the effectiveness of the team before, during and after
projects. The authors [4] focus on the features of
cooperation and the impact of the effects of cooperation
and collective knowledge on the results of the team.
Unfortunately, in [4] the influence of the external
environment on team members is not considered.

In [6] the authors present a method and tools for
modeling  competencies  for  project  knowledge
management. The model focuses on the cost of expanding
the competence of the project team caused by the project
development process. In [7], models are considered that
allow teams to work better. The authors draw conclusions
about the additional conditions that are necessary for the
effective operation of the team. They note that having
reliable solutions that guarantee relatively smooth
operation, even when unexpected changes occur, is a
necessary component of team efficiency. Difficult
situations such as increased skill requirements or the
absence of an employee, even for a short time, can lead to
negative consequences [7]. In [8] the problem of agile
team creation is considered, in which the ideal result is a
set of inexpensive candidates who can jointly cover the
necessary skills, while they can communicate effectively.

The work [9] is devoted to the interpretation of
processes in development teams. The authors focus on
issues of cooperation but do not study the issues of team
creation. The research in [10] is devoted to determining
the criteria used to select members of the software
development team. The relationship between the use of
these criteria and the success of the project is considered.
The authors [11] propose a negotiation model between the
leader and team members to implement the team creation
process. Compared to a unilateral decision of the leader,
the formation of a team on the basis of negotiations can
bring more benefits to team members. It should be noted
that this method has certain limitations when a team is
created for the first time and there is no interaction
between team members. In [12] the mechanisms of
self-organization are investigated to determine the role of
each person in the team. In order to better study the
behavior and effectiveness of the team, the authors of the
study [12] paid attention to obtaining mental models of
team members for analysis and prediction. The authors
[13] studied more than a hundred teams and concluded
that in order for a team to work more effectively, it's
necessary to have a proper leader to manage and
communicate with all team members.

In [14] a prototype was developed for creating teams
from the actual database of employee profiles. The article
suggests a rotation of team leaders to help manage the
team and its operations, but this can also cause problems
in teamwork. [15] examines the relationship between
innovation and team effectiveness, but the authors focus
on aspects such as psychological security, conflict
management, and team performance. Research [15] is
limited to studying relationships and types of conflicts
only at the team level.
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It can be concluded that the issue of team creation
and further effective management is relevant and is
studied by many researchers. It should be noted that there
is still no general approach to team creation. Some
researchers focus on the psychological aspect, studying
the interaction between team members and roles in the
team. Other researchers focus on the knowledge and skills
of both individual team members and the team as a whole.
Based on the analysis of publications, the task of
developing formal models and methods of an IT-project
team creation is relevant in the context of improving the
efficiency of project management, in particular with the
use of agile approaches.

Problem statement. Given the uncertainty of final
product requirements, it is impossible to plan all work
from the beginning to the end of the project. This has led
to the active development of flexible project management
approaches, including the Scrum framework [16]. One of
the important features of such projects is the autonomy of
the project team, which is characterized by the ability to
self-organize and the presence of cross-functionality of the
team.

Given the value of agile project management
approaches, it can be concluded that project team selection
is one of the key success factors [17]. Therefore, the
process of selecting candidates for the team and team
creation should be given special attention. This paper
considers the method of an IT-project team creation in
terms of wusing agile approaches for IT project
management.

The aim of the work is to create a method of an IT
project team creation based on maximizing its
competencies, taking into account the features of agile
approaches to project management.

To achieve this goal it is necessary to explore the
process of team creation, identify the main stages, and
propose the formalization of the tasks that arise at each
stage. Team creation is carried out in accordance with the
requirements of a particular project, which involves the
use of expert assessments. Thus, within the framework of
this study, it is necessary to develop a method of an
IT-project team creation based on maximizing its
competencies, taking into account the features of the
application of agile management approaches and the
above-mentioned expert assessments.

The reference model. Consider the process of team
creation in general. First, it is necessary to define and
document project requirements. Typically, project
requirements form the backlog of the product, which
allows making preliminary assessments of the choice of
the technology stack for project implementation, time, and
project budget. This information is the basis for the
formation of requirements for vacancies and the
placement of vacancies to search for candidates for the
team. Each candidate should be evaluated according to
their ~ professional  qualifications and  vacancy
requirements. Besides, it is necessary to determine the
compliance of the level of competencies of a particular
candidate with the requirements of the project. The

selection of candidates can be implemented by the
procedure proposed in [18]. The general scheme of the
team creation process is shown in Figure 1.
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Fig. 1. Application scheme of the method of an IT-project team
creation

Consider in more detail the steps.

Each stage consists of certain steps. Steps 1 and 2
analyze the requirements for the project product (Fig. 1).
Decomposed and prioritized requirements form the
backlog of the project product. To implement a product
backlog, we need certain tools (technologies) with which
the project team will develop a project product. In the 3rd
step, based on the experts' opinion, the analysis and
determination of tools for the development and assessment
of the complexity of work and development time are
provided. Based on the analysis of the project
requirements and taking into account the selected
development tools, the requirements for candidates in the
form of vacancies are determined. Based on the
data on existing candidates in the labor market
and the requirements for candidates in this project
in step 6, the assessment of the competencies
of these candidates is made. In step 7, a set of candidates
is created based on assessments of their competencies. A
specialist can become a candidate if they meet the
requirements of the project according to at least one
criterion.

In the second stage (steps 8-12), input data is
generated to create variants of project teams with the
required competencies of each team member, taking into
account his available time, the cost of an hour of his
working time, and the requirements of the project. A set of

Bicnux Hayionanvno2o mexuiunozo yHieepcumemy « XI11».

Cepis: Cmpameziune ynpaeninus, ynpasninus nopmpensimu, npozpamamu ma npoekmanmu. 2021. Ne 1(3) 11



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

candidates can be considered a team option if it meets all,
or almost all, of the project's requirements. If it is not
possible to make an option, we continue to select
candidates. If there is only one option — the team is
created.

At the third stage, there is a task of an estimation of
the created options of teams and a choice of the best one.
At this stage, among the options of teams, a decision is
made on the composition of the team, taking into
account many criteria that reflect the competencies of the
team, compliance  with  project  requirements,
cost, and time of implementation. In step 13, based
on the available set of candidates, the express method
of a development team creation is developed. The
creation of the project team can take place in several
statements.

The result of the third stage is a decision on the
optimal combination of the development team that meets
the requirements of the project customer. Thus, deciding
on the selection of a team is a difficult task and requires a
scientific approach to its solution.

IT-project team creation. Formalization of the task.
As mentioned above, a project team creation can take
place in several statements. The first statement (step 14) is
to solve the problem of minimizing the distance between
the vector of team competencies and the vector of project
requirements. This problem is considered by the authors in
another paper [19].

The second statement of the problem (step 15) is to
solve the problem of maximizing competencies in terms
of time constraints and project budget. Consider a clear
statement of this problem. To formalize the above process,
we introduce the following notation (Table 1).

Team creation requires specialists of different
qualifications, determined by the requirements for
candidates, taking into account the specifics of the project.
To assess the candidate, we need to form a set of
indicators (indicators, criteria), the values of which
together characterize the properties of the candidate and
allow us to assess it in regard to the requirements of the
project, which are formed in the previous steps. Next, we
will assume that it is possible to form a matrix of
competencies of all candidates for the project team

Comp =(Cy ). . - Ae Cj — the competency of j-th

j=Ln_
k=1,m
candidate in regard to k —th requirement to the candidate

in the context of the project, ke K, je N .

Next, consider the proposed method of creating a
project team. At the first stage we will determine the set of
candidates on the basis of assessments of their compliance
with the project requirements. In the second stage, we will
form options for a potential team. If there are more than
one option, we move on to the third stage, ie to the
creating of the optimal team.

Consider the technology of forming criteria that
determine the level of team effectiveness and are the basis
for determining the composition of the team. First, for
each indicator k € K we need to set a value that meets the

requirements in terms of a project. Let g, be a numerical

assess of the requirements expressed by the indicator
kek.

Table 1 — Notations and definitions

Notations Definitions

The set of indicator
numbers, the values of
which together characterize
all candidates and allows to
assess them in regard to all
the requirements of the
project

K={L2,..,m}

General scale for assessing
candidates' in regard to
requirements

Clear assess of the
requirements, expressed by
the indicator keK on the
scale Q

Set of candidates' numbers
for the project team

Clear assess of j—th

candidate by the indicator
k e K

Matrix of the candidates'
competencies, where Cj —
i:Ln the competency of j-th
candidate in regard to k-—th
project requirement

Assignment  matrix -
diagonal matrix, elements of
the main diagonal

€{01}, j=Ln  define
whether the candidate is
selected to the g-—thoption
of the team

Matrix of the candidate
j=1,j competencies of the g-th

=L
k=L option of the team, where,
Cjk =xjj % Cjk

Compg = Xg xComp = (Egjk)

Available time of the j-th

candidate for the project
work, hours per week

Cost of the working hour for
the j-th candidate (salary

rate)

Vector of the
indicators of the importance

weight

W ={w,..., W, .
tw m) of competence requirements
in the context of the project
Labor costs of the team
Cost

(budget), conventional units

The laboriousness of the
project, which was estimated
at the stage of formation of
requirements  for  team
competencies, person-hours

Laboriousness

Time of the project

implementation, weeks
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In the next step, after interviews with candidates, for
each candidate it is necessary to form assessments of his
competencies for each of the k € K indicators. To form a
set of candidates based on the assessment of their
competencies in accordance with the requirements of the
project (Fig. 1), we need to compare the requirements for
the candidate G, €Q,keK and assesses of the

candidate’s competencies Ejk €Q,keK,je N, which
scale Q. If
Ci2q.keK,jeN, the requirement to the k-—th

defined on the normalized general

competency is done. The specialist is considered as a
candidate if at least one criterion they meet the
requirements of the project.

Next, we form options for a potential team. Let

g =1G is a team option. Let us make a matrix of

assignments X4 :(Xip )i:ﬁ as diagonal matrix, where the
p=Ln

elements x;; ={0,1}, j =1,n at the main diagonal define
either the i—th candidate is selected to g—th option of
the team (xj; =1) or no (x;; =0). Then we can build a
matrix of competencies of the g-th  team option
Comp,, which can be given from the matrix of

candidates’ competencies as a product of the assignment
matrix X, and the competencies’ matrix of all candidates
Comp. Then, the team competencies matrix can be
defined as:

Cgll Cglz " Cglk Cgl,k+1 Cglm
0 0 .. 0 o .. 0
Compg:ngComp: e e e e e
Coir Ciz  Coix Cghsr  Coim
anl anz ank an,k+1 anm

It should be noted that the non-zero lines of the
competency matrix of the g—th team option correspond

to the competencies of the candidates selected for the
development team, and the zero lines correspond to the
candidates who were not selected the g-th team
option.

To form a set of candidates (block 7) we need to
specify additional conditions, for example, which are
discussed in the article [18]. Such conditions include the
time during which the contractor can participate in the
project, the cost of a working hour of a specialist, the
weight of the requirements. Next, we will assume that the
appropriate time and cost assesses are established during
the interview with the candidates. In addition,
requirements are set for the total cost of labor of team
members Cost , for the Laboriousness of the project and
project implementation estimation in p weeks. As

additional conditions for the team creation are given: the
resource of available time of each candidate time;, cost of

working hour for each candidate rate;, and a vector of

importance indicators, which are used to assess the
compliance with project requirements,

Wo={w,..., W, }

Then the team selection criterion can be written as
follows:

m
Xgpt =arg max ZWk X mJaX Egjk y j = 11 n (1)
Xjj k=1

Where ngk :x” XCjk’

n
prtimej x rate; x x;; — min (2)
= Xji
with constraints:
1) team competencies meet all project requirements:

gk 2k j=Ln, k=1m 3)

max C
i
2) team work time in the project meets the
requirements for the laboriousness of the project:

ZVjeijj xpxtimej > Laboriousness 4

where timej — working time of j—th candidate per

week, p — number of weeks, planned for the project
implementation,

3) expenses on the team salaries should not exceed
the allocated budget:

Zw_epr x;; xtime; x rate; < Cost (5)

Thus, the solution to the problem is an option of the
development team, the maximum competence of which
for all ke K is the largest, provided that the choice is
made among teams that fully meet the requirements.
According to the chosen statement, the best team is
chosen at the 16th step.

The selection of team members in accordance with
the proposed target function will best fulfill the
requirements for the project product, formulated at the
start. If these requirements do not change, then
such a team will fulfill the requirements for the product
and fit into the time frame. The allocated budget will be
enough to pay the members of the team. Compared with
the method of selecting a project team based on
minimizing the distance between the vector of
competencies and the vector of requirements [19], the
proposed approach allows us to choose the team that has
the maximum possible competencies to meet the
requirements. As a result, the cost of work may increase.
The restraining factor, in this case, is the restriction on the
team salary (4).

Given the great uncertainty of the requirements for
the product of the project, as well as the variability of
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these requirements over time, the project team
should have redundant opportunities compared to the
minimum necessary, which they see at the start of the
project. If the competencies of the team members
minimally meet the requirements of the project at
the start, then when the requirements change, the team
will not cope with the tasks not provided for in
the starting backlog of the product. When changing
product requirements, problems may arise due to
the fact that the time that team members who have the
necessary competencies may devote to the performance of
tasks is insufficient to perform them. The complexity of
the tasks may be higher than that which the necessary
specialists can handle. In these conditions, to give more
flexibility to the team, it is advisable to select
team members from the condition of maximizing the
number of competencies that meet the requirements of the
project. The objective function of the problem will look
like:

Z Cyjx — Max (6)
e - Xjj
je{j.xﬂ— } ke{k.ngk qu}

The constraints of the issue (3)-(5) remain
unchanged. As a result, an option of the team that has the
maximum possible set of necessary competencies will be
found. Such a team will best cope with changing
requirements, as it will usually have a reserve of
capabilities. Restrictions on time and budget will also be
met.

Problems in the process of project implementation in
this case may arise when there are requirements for
competencies not provided at the start. To solve this
problem will have to organize the selection of additional
team members. This problem can be solved similarly
to the original, ie using the first (1) or (2) objective
function with constraints (3)-(5), or using (6) objective
function with constraints (3)-(5) depending on the
expected variability of the requirements for the project
product.

In the article, the authors do not consider the
task of filling vacancies in the company without reference
to a specific project that requires executors. In the
proposed method, the wvacancy is filled as a
result of solving the problem of optimizing the
competencies of project team members. Filling
vacancies in the organization without taking into account
the requirements of a particular project and the
competencies of other candidates for the team is a separate
task.

Discussion. Small stand-alone teams play a central
role in agile development. The article [20] examines the
impact of teamwork quality on productivity, training, and
job satisfaction in agile software development teams. The
authors emphasize that the quality of teamwork is a major
factor in improving the efficiency of the team, while the
quality should be assessed by team members. This
suggests that the selection of candidates for the team
should be given much attention. In contrast to our study,
the authors [20] focus not on the competencies of team

members, but on personal skills, emotional intelligence. It
may be necessary for further research to consider
such qualities as communicativeness, teamwork,
ability to negotiate, etc., and consider them as components
of the vector of competencies for both candidates
and the team as a whole. At the same time, the
authors of this article consider it necessary to
study the formulation of the problem using
fuzzy sets, which can increase the efficiency of the
method used.

Conclusion. Creating an IT-project team is a
complex and multi-stage process that provides alternative
options for creating a team. As a result of the performed
researches, two statements of the problem of creating an
IT-project team based on clear assessments of candidates
are developed and described. A method of creating a
project team based on maximizing the competencies of
team candidates has been created. The method
takes into account the constraints on the cost of work and
the laboriousness of the project. The scheme of
application of the method of creating a project team,
which has three main stages, is described in detail.
At the first stage, a set of candidates is formed on
the basis of assessments of their competencies and
compliance of candidates with the requirements
of the project. In the second stage, the options of
teams are determined in accordance with the requirements
of the project, taking into account the time constraints of
the project and budget constraints. At the third
stage, the optimal composition of the software
development team is determined on the basis of certain
tasks.

Two possible target functions of the issue are
offered. The first target function is to form a team that will
include candidates with maximum competencies. Such a
team will best cope with the requirements that are known
at the start of the project. The second target function
maximizes the total competencies of the team that exceed
a given threshold. As a result, the team will have a reserve
of specialists to meet the project requirements, which may
change.

With the help of the constraints of the task, the
requirements for candidates are set, to have at least one
competence, the indicator of which exceeds the threshold
level, the team must cope with the given complexity
of the project and invest in the allocated funds. The
proposed method makes it possible to create an
effective software development team that meets the
requirements of the project, the values, and principles of
agile approaches.
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