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MODELS OF PROJECT TEAMS’ FORMATION IN A SAFETY-ORIENTED SYSTEM

The subjects of the research are models and methods of optimization and automation of personnel selection in safety-oriented
systems with their further formation into project teams on the example of civil protection service, law enforcement agencies of
national police, as well as the Armed Forces of Ukraine. Purpose: to develop models for the formation of project teams in safety-
oriented systems, taking into account the parameters of personal human qualities and professional skills of candidates for competitive
selection based on the global experience of companies in the field of human resources management using software information expert
systems. The following tasks are solved in the article: to identify the most effective modern models that can be applied in the civil
protection system, taking into account the specifics of the service, on the basis of the use of the European project management toolkit
and programs in the field of personnel, organizations, firms and companies. It is necessary to expand the terminological base of
management of projects, programs and project portfolios by introducing a new definition of a safety-oriented system. For this
research, popular modern automated recruitment systems, as well as expert information systems models, would be considered to
capture all relevant information from the database and graphically describe the process of forming project teams in safety systems and
to generalize the candidate index model. The following methods are used: human resource management using automated HRM
systems, expert information systems and index numbers. The following results were obtained: the model of the structure of the
information expert system and the process of knowledge accumulation through the software were developed, an index method for
formation of project teams (on the example of military formations) in safety-oriented systems was proposed. Conclusions: a
generalized model of expert information system was developed for the selection of personnel into safety-oriented systems based on an

index method.
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Introduction

The complexity of forming project teams in
Ukraine's security forces is a pressing issue, because the
current global trend is the formation of project teams that
are endowed with special functions and use a flexible
management system that is different from the traditional
one, where tasks are placed by a command-administrative
method in a vertical structure that causes bureaucracy and
corruption situations, through human intervention and
incompetence, do not achieve the goals of the
organization. European HRM practices use modern
project and program management tools to select and
further form project teams. They are used in the sphere of
public  authority, =~ commercial  enterprises  and
organizations. However, in security-oriented systems,
these models are not implemented because of the
peculiarities of service flow and service.

Analysis of studies and publications

The questions of studying methods and models of
formation of project teams are devoted to the scientific

works of such domestic and foreign scientists:
Lysenko D.E., Chumachenko I.V., Busheyev S.D.,
Morozov V.V., Medvid A.P., Danilenko A.l,
Sherstyuk  O.l.,, Medvedeva O.M., Rach V.A,

Oluyko V.M., Danchenko O.B, Bedrii D.l., Semko .M.,
Archibald R., Mazur L.l., Shapiro V.D., llyushko V.M.,
Koshkin K.V. and others.

In his works Lysenko D.E. developed methods and
models of selection and choice of the project team as one
of the factors of achievement of the set project goals,
developed a methodology of functioning of the decision
support system (DSS) on the basis of multicriteria
evaluation and theory of precedents during which the
ranking of "ideal candidate" with further appointment to

the position in the project [6]. However, the application of
this methodology cannot be applied in the recruitment of
civil protection personnel.

A.P.Medvid researched the mechanisms of
implementation of personnel policy in the bodies of civil
protection as an important lever of development. He
described the development of research methodologies for
managerial professional qualities of staff for the analysis
of certain groups of civil servants [1]. The use of test
results enables the civil servants to be "re-rated" by the
integrated indicator, as well as by analyzing certain
individual qualities to analyze what needs to be "trained"
for staff to be more efficient and in line with professional
competence. This work requires the further development
of human resource management based on European
standards.

Professor 1.V. Chumachenko paid special attention to
models of formation and management of human resources
in the multiproject environment, programs and interaction
between project stakeholders [2]. He has developed a
competent approach to forming a project team with
limited human resources, but this method has a number of
limitations that are not suitable for use in a military unit
where the scale of human interaction is larger than typical
projects.

In his works, the scientist Olenich A.V. studied the
peculiarities of forming project teams according to the old
and the new approach [10]. He described the issues of
staff turnover that form the "bank" of collective
experience. He argued that modern success is achieved
through the innovation and awareness of all project
participants, who are able to achieve their goals quickly
and with minimal cost. But paramilitary services do not
need to have the entire information base between staff and
candidates public, and the implementation of innovative
technologies requires effective solutions at low costs,
which is not easy to achieve today.
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The Ministry of Internal Affairs specialists
developed automated psycho-diagnostic complexes for
determining the suitability of candidates for military
service and in higher military educational institutions of
civil defense [3]. Particular attention in these
studies was given to the mental preparedness of
candidates under real stressful conditions for the
formation of individual characteristics, with subsequent
evaluation of applicants for the service. These complexes
need refinement and new formalized — described
models.

To implement these methods in the civil protection
system, it is necessary to take into account the
peculiarities of passing and serving. It is necessary to pay
attention to the project approach, which is becoming more
and more relevant.

Main part

For military force structures, it is advisable to
formulate a new terminology base. We have proposed a
new term, namely a security-oriented system.

Motivation
system

Personnel
reserve

Learning and
development

Fig. 1. Object model diagram of HRM systems tasks

Analyzing the global HRM software market,
IDC, a leading provider of information and consulting
services, was surveyed. According to these
data, the leaders in the global HRM systems market are
SAP (21%) - System Analysis and Program
Development, Oracle (18%) and Automatic Data
Processing (ADP 14%), with the remaining companies
and firms accounting for only 5% of the market [15]. The
graph of the ratio of the most popular HRM systems is
presented in fig. 2.
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"Security-oriented system" is a set of organizations,
institutions and structures united by a common purpose to
ensure the functioning of safe living conditions of the
state. These include officers from the military, police,
health, security forces of the SES, the Ministry of Internal
Affairs, medical personnel and other personnel focused on
ensuring the safety and civil protection of the population.
For selection in such structures it is advisable to consider
the world experience of personnel management.

For the efficiency of human and human resources
management, organizations and enterprises use automated
information systems, which are referred to as HRM
(human resources management system).

These include strategic functions and programs for
the workflow of staff records, reporting, planning for the
selection of candidates for enterprises, firms and
companies through information support for decision-
making based on competence management, testing,
certification, evaluation and other parameters required in
the selection of personnel. This area is addressed by HR
managers, who use a variety of information systems
functionality when interviewing candidates, the functions
of HRM systems are shown in fig. 1.
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Fig. 2. Graph of percentage of the most popular HRM systems
used in the world organizations
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The most developed and popular in terms of
implementation are ERP applications that are designed for
workforce planning, namely in the western market these
are Oracle Application, Axapta and SAPR/3 modules for
medium and large businesses, but their software is
expensive and implementation methods are complicated

for Ukrainian organizations. Analysis of other popular and
modern information systems. It is necessary to rely on
criteria when choosing the necessary information system,
namely: cost, payback system and its functionality.
Among the implemented domestic information HRM
systems are the following, which are listed in table 1 [8].

Table 1. List of domestic automated human resource management systems

No. Name Representation Branch
1 "Parus-Personnel” Parus Corporation, representative office in Ukraine Software development and
implementation
2 "1C: Salary and Personnel 1C company, representative offices in Ukraine Development Enterprises and
Management for Ukraine" Trade
3 "Boss-Personnel" Ukrainian representative office of the Russian Information services
company "ITi"
4 "Personnel Active" Active Consulting Group, Ukraine Legal services and consulting
5 "Infopulse HRMS" Infopulse Ukraine, Ukraine IT services

Modern technologies of functioning of HRM
systems and structuring of requirements for candidates
will allow to distinguish information system, database of
individual psychological characteristics of applicants
thanks to the described index method and decision support

system (DSS) for successful formation of personnel and
fulfillment of their professional and official duties. A
model diagram of the formation of a project team in a
security-oriented system is presented in fig. 3.
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Fig. 3. Model-scheme of formation of the project team in a security-oriented system

In order to optimize and automate the selection
process, expert decision support systems for the HR
department should be considered.

The Expert System is a computer program that
manages knowledge in a specific subject area to solve
problems; it is one of the areas of the new field of research
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called Atrtificial Intelligence (Al), which can replicate the
accumulated experience.

The process of knowledge acquisition should include
a subject model (in our case a personnel service), an

Specification

Expert - (members of the

Domain model-personnel
service

expert system based on an index method, experts (e.g.
members of the admissions committee). The process of
accumulating experience and knowledge can be seen in
fig. 4.

Compilation

Expert system - based on

Admissions Committee)

View results

index method

Fig. 4. The process of acquisition (accumulation) of knowledge in the expert system

In our case, it is the selection and formation of the
"ideal candidate”. The expert system will be able to take
on the functions performed by the specialist, thereby
minimizing the human factor, eliminating corruption and
competently assessing project candidates. It should
include a database with the necessary information about
the members of the competition - selection, expert (in our
case, these may be members of the selection committee),
the module of knowledge and knowledge accumulation,
which was described in fig. 2, inference system - software
with a user-friendly interface for describing the task and
providing the processed information. The system is
interconnected and an important element is the core of the
expert information system.

expert

The expert system includes six logically systematic
steps [17]:

1) identification -
description, input;

2) conceptualization — analysis and research by
subject matter experts is performed;

3) formalization - describes the process of work and
the choice of software;

4) implementation - implementation of the project;

5) testing - the competence of the expert system is
checked,;

6) experimental exploitation of the suitability of the
expert system.

The prototype of the expert system is shown in fig. 5.
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Fig. 5. Prototype of the expert system

In order to develop an expert system, it will be
advisable to start by setting general indexes for such
military units as the Ukrainian Armed Forces, law
enforcement agencies and the civil defense service.

user - display solution

The index method is relative indicators for spatial
comparisons, cause and effect, and the identification of
the influence of various factors on the subject of study
[17].
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Competencies depending on the type of service in
the range [0-1] will affect the overall index indicator,
which identifies the necessary personnel depending on the
specified parameters. To do this, it is necessary to set the
qualitative parameters of numerical values and assign the
highest priority for each type of military.

We interviewed HRM systems experts and military
personnel, based on which an index estimate of the human
qualities lying in the range was proposed [0; 1], where 1 is
the maximum number allowed (ideal candidate).

Table 2. List of human qualities for selection of candidates on the basis of index method

List of qualities Firefighter Rescuer Police officer Soldier of trcjekAr_med Forces of
raine
Motivation 0.8 0.7 0.8
Psychological preparation 0,8 0,8 0,8
Physical training 0,8 0,8 0,8
Technical skill 0,8 0,7 0.9
Humanitarian skills 0,6 0,9 0,5
Stress resistance 0,8 0,8 0,8
Responsibility 08 0,9 0,9
Confidence 0,8 0,8 0,8
Ambitiousness 0,7 0.8 0,8
Restraint 0,8 0,8 0.5
Ethical standard 0,7 0,8 0,5
Total index "of the candidate" 8,4 8,8 8,1

The criterion for the selection of personnel was the
range of [0; 1], which was determined based on the
criteria of danger, paperwork and responsibility. The list
of human qualities will be considered fundamental
parameters, in addition to them there are a number of

Table 3. Admission to design teams of security-oriented systems

other criteria that make the security-oriented system
difficult to describe and needs to be studied. We have
proposed the following numerical limits for decision
support, see table 3.

Admission with subsequent

Profession Not allowed . Enrollment in the team
evaluation
Firefighter rescuer 0-3 3,1-6 6,1-8,4
Police officer 0-4 4,1-7 7,1-8,8
Soldier of the Armed Forces of Ukraine 0-3,5 3.6-5 5,1-8,1

To improve the selection process, it is necessary to
create a staff database before the interview and a
questionnaire for each candidate. This database
management system will have to contain all the
information of the members for the competition-selection,
namely: photo, gender, name and surname, education,

Table 4. Questionnaires of the candidate for service

address and place of residence, general information on
administrative - criminal record, medical and mental
status as well as the physical ability to serve in military
formations.

A generalized example of a candidate's service
guestionnaire is given in table 4.

Photo of the candidate

| General information
1) full name
2) education
3) place of residence
4) information about no criminal record
5) medical and mental description
6) gender

The candidate's numerical index on the basis of selection and testing will be generated by an information system that is able to

optimize the personnel policy process.

Conclusions

Having analyzed the world experience of using
HRM and information expert systems in the process of
selection and formation of personnel for project - oriented
teams, we have generalized the European model of
personnel selection. A new terminological base for
""security - oriented systems" has been proposed. They are
difficult - described because of the peculiarity of passing

and carrying the service. The model scheme of forming
the project team in a security-oriented system is
developed, the basic necessary criteria for the selection of
personnel based on index values in the automated expert
systems of human resources management are described,
which  should positively influence the results
of the personnel service of civil protection, law
enforcement agencies and military personnel of the
Ukrainian military.
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MOJIEJII ®OPMYBAHHSA ITIPOEKTHUX KOMAH/I B BE3IIEKO-OPIEHTOBAHIM
CUCTEMI

[peameToM nocmipkeHHS € MOJENi Ta M ONTUMi3alii i aBToMaTH3auii BizOOpy KaipiB y Oe3leKo—Opi€HTOBAaHHMX CHCTEMax 3
MoJanpIiuM (OPMYBAHHSAM IX Yy MPOEKTHI KOMAaHAM HA NPUKIALl CIyKOW LUBUIBHOTO 3aXHCTY, NPAaBOOXOPOHHHUX OpraHiB
HaliOHAJIBHOI MMONIiLii, a TakoXX 30poiHNX cui Ykpainu. Meta po6oTH : po3poOieHHsT Mojenedl (opMyBaHHS MPOEKTHAX KOMAHJ Y
0E3MeKO—OPIEHTOBAaHUX CHUCTEMaxX 3 BpaxXyBaHHSAM I1apaMeTpiB OCOOHCTICHHMX JIIOJICHKHAX SKOCTEH Ta NPOoQeciiiHUX HaBHYOK
KaHJUIATIB 11 KOHKYPCHOTO BiZ0OpY Ha OCHOBI CBITOBOI'O JOCBiNy KOMMAaHId B cdepi yNpaBliHHSA JIOJCHKUMU pecypcaMu i3
BHUKOPHUCTaHHSIM HpOrpaMHOro 3abe3rnedeHHs iHGopMamiiHUX eKCIIEpTHUX CUCTeM. B CTaTTi BUPINIYIOTHCS HACTYIIHI 3aBJAHHS: HA
OCHOBI BUKOPHCTaHHS €BPOIEHCHKOT0 iHCTPYMEHTAPII0 YIPaBIiHHS MPOEKTaMH Ta MporpaMaMu(BHIAIUTH CJIOBO MporpaM) B chepi
HaiiMy IepcoHay B BiICEKOBHX (pOpMYBaHHAX, OpraHizamlisx, ipMax Ta KOMIaHISIX BHOKPEMHTH Haile()eKTHBHIII CydacHI MOAEN,
SIKI MO’KHA 3aCTOCYBAaTH y CHCTEMi IIMBUIBHOTO 3aXHCTY 3 BpaxXyBaHHSIM CIIEHU(IKH TPOXOKEHHS ciryxOu. HeoOximHO posmmputi
TEPMIHOJIOTIYHY 0a3y yNpaBIiHHSA HPOEKTaMH, MPOrpamMaMH Ta MOPTQETAMHA MPOEKTIB, HUITXOM BBEACHHS HOBOTO BHU3HAUCHHS —
Oe3meko—opieHTOBaHa cucteMa. [l 1aHOTO JOCTIHKEHHS CIiJ PO3TJLIHYTH MOMYJISIpPHI Cy4acHI aBTOMAaTH30BaHI CHCTEMH 3 HalMy
MIEPCOHANTY, a TAaKOX MOJEJNl EeKCHepTHHX iH(GopMaliiHUX cHcTeM, siki O Opamm ycio HeoOxigHy iHpopmamio 3 0a3w JaHUX Ta
rpadiyHo ommcatu mpouec GopMyBaHHS NMPOEKTHUX KOMaHI B O€3MEKO—OPi€HTOBAHMX CHCTEMax Ta y3araJbHUTH MOJEIb 1HAEKCY
KaHIUaTiB. BUKOPUCTOBYIOTBCS Taki METOAM: YIPABIIHHS JIIOJACEKUMH PecypcaMd 3 BHKOPHCTaHHAM aBToMaTH3oBaHMX HRM
CHUCTEM, CKCIEpTHI iH(opMaliiiHi CHCTEMH Ta IHJCKCHI YHCIOBI TMOKa3HWUKH. OTPUMaHO HACTYIHI Pe3yJabTaTH: PO3pPOOICHO
CTPYKTYpHY MoOJeNnb iH(pOpMauiiHOi eKCHepTHOI CHCTEMH Ta OIMCAHO IPOLEC HAKONHYCHHS 3HAHb 3aBISKU IIPOTPaAMHOMY
3a0e3MeYeHHI0, 3alpPOIOHOBAHO 1HIACKCHUI MeTo[ (OpPMYBaHHS NMPOEKTHUX KOMaHA (HAa TPUKIAAlI BICHKOBHX ()OPMYBaHB) y
0e3MeKO—OpiIEHTOBAaHNX CHUCTeMaX. BHCHOBKHU: po3poO0JIEHO y3aralbHEHY MOJIENb-CXeMYy €KCHEepPTHOI iH(pOpMaIiiiHOI cucTeMH At
BinOOpy Ka/piB y O€3MEeK0-0Opi€HTOBAHI CHCTEMH Ha OCHOBI iHIIEKCHOTO METOY.
Kunrouosi ciioBa: 6e3neko—opieHTOBaHa cUCTEMa; IHASKCHUIT METOI; yIPaBIIiHHS JIFOJCEKUMH PECYPCaMH; eKCIIEPTHI CUCTEMHU.

MOJIEJIA ®OPMHUPOBAHUSA MPOEKTHOM KOMAH/IBI B BE3OITACHO-
OPUEHTUPOBAHHOM CUCTEME

IIpenMeToM ¥uccienoBaHMs SIBISIOTCS MOJENM W METOJbl ONTHMH3AIMM M aBTOMAaTH3allMM OTOOpa KaapoB B Oe30mMacHo-
OpPHEHTHUPOBAHHBIX CHCTEMax C MOCJEeIYIOIMM (OPMHUPOBAHUEM HX B IPOSKTHBIE KOMAaHIbl Ha HPHMEpe CIYKOBbI Tpa)KJaHCKOM
3aIIUTHI, IPABOOXPAaHUTEIBHBIX OPTraHOB HAI[MOHAILHOM MOJUIINY, a TAKKe BOOPYXKEeHHbIX cmil YKpanHsl. Lleab paboTsl: pa3paboTka
Mozenel (OpPMHPOBAHUS MPOSKTHBIX KOMaHJ B 0O€30MacHO-OPHEHTHPOBAHHBIX CHCTEMAX C y4YETOM MapaMeTpOB JIMYHOCTHBIX
YeJTOBEYEeCKHX KauecTB U IPO(ECCHOHANBHBIX HAaBBIKOB KAaHIWIATOB JUII KOHKYPCHOTO OTOOpa Ha OCHOBE MHPOBOTO OTIBITa
KOMIIAaHUH B 00JAaCTH YIPaBICHHS YEIOBEUYECKHMH PECypcaMH C HCIOJB30BAaHHEM HMPOTPAMMHOTO OOecriedeHust NH()OPMAIIMOHHBIX
JKCIIEPTHBIX CUCTeM. B crarbe pemaroTcd crnemymrolmue 3aJa4d: Ha OCHOBE HCIIOJIB30BAHUS €BPOIECHCKOrO HMHCTPYMEHTAPHS
yIpaBJIeHUs IPOEKTaMU M IPOrpaMM B cepe HaliMa MepcoHaa B BOMHCKHX ()OPMUPOBAHMAX, OPTraHU3aLHsX, GUpMax U KOMIIAHUSIX
BBIZIETINTH Hanboee 3h(heKTUBHBIE COBPEMEHHbIE MOJIEH, KOTOPbIE MOXKHO NMPUMEHHUTh B CHCTEME IPaXKJaHCKOI 3alIUTHI C yIeTOM
creudUKH TPoXokaeHus ciryx0bl. Heo0XoquMo pacimpuTh TEPMHHOJIOTHYECKYIO 0a3y yIpaBieHHs NPOEKTaMH, IPOrpaMMaMH H
nopTQEeIIMH IPOSKTOB, IyTEM BBEACHHSI HOBOTO OINPEACICHNU - 6e30MacHO-OpUeHTHPOBaHHas cucteMa. IJist JaHHOTO MCCIIeI0BAaHUS
clefyeT pacCMOTPETh MOIYJSPHBIE COBPEMEHHBIC aBTOMATU3UPOBAHHBIE CHUCTEMBl IO HallMy IEpCOHana, a TaKXkKe MOJAEIU
9KCTIEPTHBIX MH(POPMAIMOHHBIX CHCTEM, KOTOpBIC IMPHHUMAIH BCIO HEOOXOAMMYIO MH(pOpMANUio M3 0a3bl JAHHBIX M TpadUuecKu
omucaTh npornecc GopMHPOBaHMS MPOEKTHBIX KOMAHJ B 0€30MacHO - OPHEHTHPOBAHHBIX CHCTEMax M OOOOIIMTH MOJENb MHAEKCa
KaHAUAATOB. VICIONB3yIOTCA TaKUe METOAbI: YIPaBJICHHE YEIOBEYECKUMH PECypCaMH C MCIOJIb30BaHMEM aBTOMATU3UPOBAHHBIX
HRM cucrem, sxcniepTHbIe HHGOPMAIIMOHHBIE CHCTEMbI M MHACKCHBIC YHCIIOBbIE ToKa3aTenau. [lomydeHsl clienyomue pe3yabTaThl:
pa3paboTaHa MOZENb CTPYKTYPbI HH)OPMAIIMOHHOM KCIEPTHOI CHCTEMBI M IPOLIECC HAKOIIICHHs 3HaHUH OJ1aroaps IporpaMMHOMY
00ecneyeH o, MPEeAIoKeHO HHICKCHBIH MeToA (OPMHPOBAHUS MPOSKTHBIX KOMaHA (Ha MpUMeEpe BOCHHBIX ()OPMHUpPOBaHHMIl) B
6e30MacHO-OPHUEHTHUPOBAHHBIX CHCTEMax. BBIBOABI: pa3spaboTaHa 0000IIeHHAs MOIENb YKCIIEPTHONH HHOOPMAIIMOHHONW CHCTEMBI IS
oTbopa KaZipoB B 0€30MacHO-OPHEHTUPOBAHHBIE CHCTEMBI HA OCHOBE HHJICKCHOTO METO/A.

KnioueBbie ciioBa: 0e30macHO-OPHEHTHPOBAHHAS CHCTEMa; MHICKCHBIM METOJ; YIpaBIEHHs YEIOBEYECKHMH PECypcaMu;
JKCIIEPTHBIEC CUCTEMBL.
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