AHOTANIA

Konuesuii B. B. KomyHikanii B IpO€KTHO-OPi€EHTOBAHUX OpPraHizamisix 3
BHKOPHCTAHHSIM BipTyajbHMX kKomaHa. — KBamidikamiliHa HaykoBa Mpars Ha
paBax PYyKOIIUCY.

Hucepramiss Ha 3100yTTS HAyKOBOTO CTymeHS AokTopa dimocodii 3a
cunemianpHicTiIO 122 «Komm’'totepHi Hayku». — KuiBcbkuii HaioHaIbHUN
YHIBEpCHUTET OyIBHUIITBA 1 apXiTekTypH, Kuis, 2025.

Y naucepramiiiHiii poOOTI BHpIlIEHE aKTyajdbHE HayKOBO-IIPHUKIAIHE
3aBJaHHS SIKE€ MOJIArae y po3poOIl Ta NPaKTUYHOMY 3aCTOCYBaHHI MOjEJeH
HEHPOHHUX MEpEeX JUIsl HaJaropKeHHs €(PEKTUBHOI KOMYHIKalli B IMPOEKTHO-
OpIEHTOBaHUX OpPraHi3allisix, 0 BUKOPUCTOBYIOTh, TAK 3BaHl, BIpTyalbHI KOMaHIH,
KOJIM YJICHH KOMaHIU B3aEMOJIIFOTh MK CO0010 3aco0amMu ITU(POBUX TEXHOJIOT1H.

B poOoti nmocnimkeHi Mojesl KOMYHIKAlli SK B KOHTEKCTI YHPAaBIIIHHA
BIPTyaJIbHUMH KOMaHJaMH MPOEKTIB, TaK 1 B opraHizauiitnoMy. [IpoBeaenuil anamis
NEPEIIKO, 10 BUHUKAIOTh B IPOEKTHUX Ta OpraHi3aliiHUX KOMYHIKAIIsX.
CdopmoBana knacudikailisi Ta ONUC TAKUX MEPEHIKOA — O0ap’€pIB y KOMYHIKaLIsIX.
[TokazaHo, 110 BUKOPUCTAHHS 3acCO0IB IITy4YHOTO IHTENIEKTY € aKTyaJlbHUM Ta
NIJBUILY€E 3JaTHICTh 3a0e3MeyyBaTd KOMYHIKaLli y MPOEKTHO-OPIEHTOBAHUX
OpraHizaiisx.

3anpornoHoBaHa MOJENIb KOMYHIKaIli MPOEKTHO-OPIEHTOBAHOI OpraHizaiiii.
JInst aHanmi3y KOMyHiKallii 3a BU3HaY€HOI MOJEIUTIO OYyJIO MPOBEAEHO JOCIHIIKEHHS
dakTopiB, SIKI MOXYTh BIUTMBaTH Ha €(EKTHBHICTh TepenaBaHHs iHpopMallii B
CUCTEMI 3a pi3HUMHU O3HaKaMH. PakTopu OyaU PO3MOAUICHI Ha YOTUPH Tramdy3i ado
JIOMEHHM: KOMYHIKAI[ilfHE CcepeloBHILE; KOMYHIKalllifHI TpOLEeCH; KaHalu
KOMYHIKAI[iil Ta KOTHITUBHE CIJIKYBaHHS. BiAMoOBinHO, 32 KOXKHUM JIOMEHOM OYIU
BU3HAYECH1 KJIIOYOBI KOMIIOHEHTH (TIOMEHH), 10 BIUIMBAIOTH CaMe€ Ha IMPOIECU
KOMYHIKaIlii.

[Tokazano, mo as 3a0e3nedeHHs ePeKTUBHOT KOMYHIKAIlil KOMaH/I MPOEKTIB
JOILIIBHO BU3HAUUTH €JEMEHT, SIKUM 1 mepemkopkae. 3anponoOHOBAaHUN TepMIH

«PYWHIBHUK» B CHCTEMI KOMYHIKAIiii a0o «aucpamrop» s MPOBEICHHS



JOCIIIPKEHb TaKOTO JIKEpesia BUHUKHEHHS MEPEeNIKoj Ta HaJlaHHS BIAMOBIIHMX
NUISIXIB BUPIIICHHs/MIHIMI3aIlli HEraTUBHOTO BIIMBY B CHCTEMax KOMYHIKaIllH
MIPOEKTHO-OPIEHTOBAHUX OpTaHi3alliid. 3a pe3yiabraTaMy JOCTIIKCHHS XapaKTepy
BIUIMBY JMCPANTOpa Ha CHUCTEMY KOMYHIKAIlli KOMaHAM TPOEKTY BU3HAYECHI
XapaKTepUCTUKH ab0 HANpsMU BIUIMBY AHMCPANTOpa HA CUCTEMY KOMYHIKAIIii.
BinnoBigHo, po3po6iieHa MaTpHIls BIAMOBITHOCTI BIUIMBY JUCpPANTOpa Ha JOMEHU
KOMYHIKaIIii.

JlocmipkeHi Mozeni Ta METOAM INTYYHOTO IHTENEKTY 3 OISy Ha ix
BUKOPUCTAHHS JUIs IOUIYKY TUCPAINTOpa B CHCTEMaxX KOMYHIKaI[lii KOMaH/] TPOEKTIB.
B sxocTi 1HCTpyMEHTY po3poOKM MAIIMHHOTO HaBYaHHS oOpaHa margopma
TensorFlow. Po3pobnena mozaens mry4yHoi HelpoHHoi mepexi DisFind ngo3Bosisie
BU3HAUWTH HANpPSMU BIUIMBY YYaCHUKIB Ha CHCTEMY KOMYHIKAIllii BcepeauHi
MPOEKTHOT KOMaH/IU, 110 MpaIloe y BIpTyallbHOMY cepenoBuilli. HeitponHa mepexa
BKJIIOYA€ OJHOBHMIPDHHMI 3TOPTKOBHM IIap, Ha BHYTPIIIHBOMY pIBHI MOJEN1
BUKOPUCTOBYEThCS (GyHKIIs aktuBaili ReLU mis 3HaxomkeHHS HETIHIMHUX
B3a€MO3B’SI3KIB B JaHUX. Mepeka Mae m’sITh MPUXOBAHUX IIapiB, IO JO3BOJISE
MOJIEJII BUBYATH CKJIJIHI 3aKOHOMIPHOCTI Ta BIIHOIIICHHS B IAHUX Ha PI3HUX PIBHAX
abCTpakili, NOYMHAIOUYM Bl MPOCTUX MPEACTABICHb A0 OUIbII y3arajJbHEHUX Ta
KOMIUIEKCHUX. Y BUX1THOMY IIIapi 3aCTOCOByBaJsiacs pyHkIis aktuBaiii SoftMax, 3a
JIOTIOMOTOFO SIKO1 3/IIMCHIOEThCS OararokjiacoBa Kiacudikaris.

Heliponna mepexka nmoOynoBaHa 3 BUKOpucTaHHsM Oi0mioreku TensorFlow
JUIsL BU3HAUEHHS TOTO, SIK 0c0o0a BIUIMBAE Ha MPOIEC CHUIKYBaHHS B TEKCTOBHUX
JIOKyMEHTaxX (aHaii3 JOKYMEHTIB, JIHCTIB, MECEH/KEpiB) 3a BHU3HAUYCHUMU
HanpsiMaMu a0o JIoMeHaMu KoMyHikaiiil. Jlana mozgenb, noegHye BOyAOBYBaHHS
Word2Vec i3 HelipoHHUMH Mepekamu [JIsl BUSBIECHHS eMoIliii. Excnepumentu,
npoBeieHl Ha BlacHoMy HabOopi nanux DisFinding, sxuii po3aiienuii Ha Habopu
JaHUX TPEHYBAaHHA Ta TEPEBIPKU. 3ampONOHOBaHA MOJENb JIOCATIa JOCTaTHIX
MOKA3HHUKIB TOYHOCTI IO OYyJIO MiATBEPIKEHO MATPHUICI0 MOMUIOK. [[s ormiHKM
oTpuMaHux BuxigHux nanux DisFind BukopucroByerbes ckpunt Python Ha ocHOBI

616mi0oTex pandas Ta Counter.



JIJist OLIHKM BIUIMBY AMCpAnTOpa y KOMYHIKAIiSiX po3po0ieHa 10/aTKoBa
HeliponHa Mepexa DisRat. Mepexa MICTUTh BXIIHMM mIap i3 8 HelpoHamH, J1Ba
NPUXOBaHI IMIAPU Ta BUXIAHUM map 13 8§ HelipoHamu (IO OTHOMY IJIsl KOXKHOT
ominku). JlaHa Mepeka OIlIHIOE€ KUIbKICHUM BIUIMB OCOOM Ha KOXHUU JOMEH
cHUCTeMH KOMYHiKalliii B aiarna3zoni Big 0 go 10.

Heiiponna mepesxa DisRat HaBuena na Habopi nanux DisRating. HaGip qanmnx
DisRating Oyno po3aiieHo Ha HaOOpW JaHMX Ui HaBUYaHHS, TECTyBaHHsS Ta
nepeBipku. Mepexa nmokazajia BUCOKY €(DeKTUBHICTh KiIacH(pikallii, miITBEpIKEHY
BIJIMOBITHUMU aHATITUYHUMU Tpadikamu. EdexkTuBHICTD Mepexki OIiHIoOBajacs 3a
JIOTIOMOTOI0: TICTOTpaMu 3MIIIEHHS; TICTOTpaMu sJipa; rpadika BTpar i cepeaHbol
a0CoMOTHOT MOXMOKHU. 3a pe3yibraTaMyd BHUXIJHUX JIAHUX 3 MEPEX1 MPOBEACHHM
GAP-anani3 juisi BU3HAY€HHsS BIUIMBY OCOOM Ha CHCTEMY KOMYHiKaiii. AHami3
MOKa3aB SK Pi3HI ()aKTOPH BIUIMBAIOTh HAa KOMYHIKAI[IIHI MPOIECH, IO J03BOJISIE
BUSIBISITH KJIFOUOBUX PYHHIBHUKIB CUCTEMHU KOMyHikauiid. Po3poOnena mopenb
KUIBKICHOT OIIIHKA BIUIMBY PYWHIBHUKIB Ha KOMYHIKaIlliHE CEpEIOBHINE, SKa
JO3BOJISIE  BU3HAYUTU 30HM BIUIMBY pPYHHIBHUKIB 1 OLIHUTA 1X BIUIMB.
3anpoIroOHOBaHUM MIiAXiJ JTO3BOJUB JIOCSITTH BHCOKOI TOYHOCTI BHU3HAUYCHHS 30H
BIJIMBY PYWHIBHUKIB Ta OLIIHKHU iX BILIUBY.

ITokazaHo, 110 Ha PiBHI KOMaHIU ii JiiJiep MOXKE MiABUIIUTH €()EKTUBHICTD
KOMYHIKAI[iil y BIPTYaJbHOMY CEPEIOBHII Ta MIHIMI3yBaTh HETaTUBHUI BIUIMB
«pYWHIBHHKa». 3ampolOHOBAaHO TOKPOKOBHUW METOJ BHU3HAUEHHS Jiijepa
BIpTYyaJIbHOT KOMaH1 BUKOopucTOBYt0uM Mozesib FIRO-B, mo nonomarae 3po3ymitu
noTpedu Ta TOBENIHKY YJIEHIB KOMaHIU, 3a0e3Meuyrodyd Kpally 3rypTOBaHICTh
KOMaHIu Ta €QEeKTUBHICTh Jijepa. 3ampoloHOBaHA MOJEJIb KOMYHIKAIlIN
3a0e3neuye MPOEKTHO-OPIEHTOBAHI OpraHi3allli MeTo/laMi BU3HAUYCHHS Ta PO3BUTKY
KOMIIETEHTHOCTI SIK Ha OpraHi3aliifHoMy Tak 1 Ha KOMaHAHOMY PIBHSX, 1110 BPaXOBY€
EMOIIIITHUI CTaH JIFOAUHU Ta i1 3aTHICTh MOMIMPIOBATH €MOLIi Ha IHIIUX YYaCHUKIB
KOMaHu. EMOMiiiHNN BIUIMB KUJIBKICHO BU3HAYAETHCS 3a JIOIIOMOTOI0 Koe(irieHTa
BIPTYaJIbHOCTI, SIKM BHUMIPIO€ BIUIMB BIPTYaJbHUX YJICHIB KOMAaHJAM OJMH Ha

OOHOTIO.



3anporioHoBaHa  KOHIeNIis iHGoOpMaIiifHOI cuUcTeMHu  3a0e3ledeHHs
KOMYHIKaIllil 3 OIIAy Ha JISUIBHICTh Opradizamii B mijoMmy. HaBeneni mepeBaru
3aCTOCYBaHHS Takoi 1H(GOPMAIIHHOI CHCTEeMH Ta il poib Yy MiABUIICHHI
TEXHOJIOT14HO1 3pisiocTi opranizaiii. [Iposeaeno ananis crangaprie COBIT Ta ITIL
1010 3a0€3MEUYEeHHS CTPYKTYPHU YIPABIIHHSA KOPIOPATUBHUX 1HPOpMALIHUX
TEXHOJIOT1 pa3oM 3 MOTOMKCHHSAM IPOEKTHUX IMPOLECiB 3 Oi3HEC-IUISIMH Ta
3aBAaHHSAMM. Takui miaxig MiABUILYE KOMIIETEHTHICTh K CaMOi OpraHi3allii Tak 1
BIPTYaJIbHUX KOMaH]I.

Po3po0neni Mozenn HeHPOHHUX MEPEK Ta METOAM OIIHKH YYACHUKIB CHCTEM
KOMYHIKaIliii Oyau anpoOoBaHi B JisSILHOCTI Oy/lIBEIbHUX KOMIaH1ii-3a0y10BHHUKIB
«Apximatuka», «Cynep Cnelic Crymio» Ta y KuiBcbkoMy HalllOHAIBHOMY
yHIBEpCUTETI OyIBHHUIITBA 1 apXITEKTypHU. 3 METOI0 3a0e3MeueHHs aBTOMaTH3allli
IPOLIECIB OLIIHKM Ta aHaji3y BIUIMBY YYaCHHUKIB Ha CUCTEMHU KOMYHIKAIlil Oyiau
po3po0OieHi BIAMOBIAHI apTedakTu B ekocuctemMax Microsoft 365 opranizaiiiii, e
BiJIOYBaJIOCh TIJIOTHE BIPOBA/KEHHS. BHpomoBX MUIOTHOTO BIPOBAKEHHS
MoOJIeJIel HEWPOHHMX MEpPEeX Yy [IIbHICTh OyAiBEIbHUX KOMIIAHIA MIJISAXOM
HAJIArOJKEHHS 3BOPOTHOTO 3B’SI3KY 3 3allIKaBIICHUMH CTOPOHAMH Oylia poBeaeHa
OLIIHKA MPOAYKTUBHOCTI MOJENI, TOYHICTh MPAKTUYHICTh Ta NPUUHITHICTH
pe3yabpTaTiB MOZENII B pEaJIbHUX CLEHapisix poOOTH MNPOEKTHUX KOMaHI. 3a
pe3yapTaraM TeCTyBaHHS Oyl BHECEH1 BIJIMOBIHI KOPUTYBAHHS, 10 BKIIIOYAIIN
ONTHUMI3allil0 TapamMeTpiB HEHPOHHOI MEpEeXki, Taki SK IMIBUAKICTh HaBYaHHS,
KUTBKICTh IHapiB 1 (yHKIT akTUBaIlii, 110 OyJd HaIAIITOBaHi IS ITiIBUIICHHS
TOYHOCTI Ta 3MEHIICHHS TMepeHaNallTyBaHHs. 3a pe3y/lbTaTaMu BIIPOBAKEHHS
MOJIeJIe B MPaKTUYHY JISUIBHICTh OyIBEIbHUX KOMIIAHIM: MiABUIINAIACH YITKICTh
CIUJIKYyBaHHS WICHIB KOMaH/I1; OyJii BU3HAUCHI KJTFOUOBI 0COOM, SIK1 BIUTMBAIOThH HA
CHIJIKYBaHHS; BiJOyBajlOCh BUSIBICHHS MOTEHI[IMHUX MPOOJIEeM Ha paHHIX eTamax
MPOEKTY; 3arajioM 3acTOCYBaHHS MOJEIl CHpuUsio Oulbll e()EeKTUBHOMY Ta
pPE3yABTATUBHOMY YIIPABIIHHIO MMPOEKTAMU. 3arajioM BCTAHOBJICHO, 10 3arajibHUAN
HETaTUBHUI BIUIUB 3MEHIIMBCA Ha 7 13 8§ BH3HAUCGHUX MUISTHOK BIUIMBY Ha

KOMYHIKAIlii BKe 4epe3 ABa MICsIll BIPOBAIHKECHHSI.



Kuo4oBi cjioBa: cucrema KOMyHIKaIlii, MpOEKTHO-OPiI€EHTOBaHA OpraHizartis,
YIPABIIIHHS MPOEKTAMU, BIpTyaldbHI KOMaHu, Jiaep komanau, FIRO-B, mammnne

HABYaHHS, HEMPOHHA MEpeka, IITyYHUN THTEIEKT.



ABSTRACT

Koncevyi V.V. Communications in project-oriented organizations using
virtual teams. — Qualifying scientific work on manuscript rights.

Thesis for the degree of Doctor of Philosophy in the specialty 122 Computer
Science (12 Informational technologies). — Kyiv National University of

Construction and Architecture, Kyiv, 2025.

The dissertation solved an urgent scientific and applied problem, which
consisted in the development and practical application of neural network models for
establishing effective communication in project-oriented organizations that use so-
called virtual teams, where team members interact with each other using digital
technologies.

The thesis examines communication models both in the context of virtual
project team management and in an organizational context. An analysis of obstacles
arising in project and organizational communications is conducted. A classification
and description of such obstacles — barriers to communication — is formed. It is
shown that the use of artificial intelligence is relevant and increases the ability to
ensure communication in project-oriented organizations.

A communication model for a project-oriented organization is proposed. To
analyze communications according to the defined model, a study was conducted of
factors that can affect the effectiveness of information transfer in the system
according to various characteristics. The factors were divided into four domains:
communication environment; communication processes; communication channels;
and cognitive communication. Accordingly, key components (subdomains) that
influence communication processes were identified for each domain.

It has been shown that in order to ensure effective communication between
project teams, it is advisable to identify the element that hinders it. The term
“disruptor” in the communication system is proposed to conduct research on such a
source of obstacles and provide appropriate ways to solve/minimize the negative

impact in the communication systems of project-oriented organizations. Based on



the results of the study of the nature of the disruptor's impact on the project team's
communication system, the characteristics or directions of the disruptor's impact on
the communication system have been identified. Accordingly, a matrix of the
disruptor's impact on communication domains has been developed.

Artificial intelligence models and methods were studied with a view to their
use in searching for disruptors in the communication systems of project teams. The
TensorFlow platform was chosen as the machine learning development tool. The
developed DisFind artificial neural network model allows determining the directions
of influence of participants on the communication system within a project team
working in a virtual environment. The neural network includes a one-dimensional
convolutional layer, the ReLLU activation function is used at the internal level of the
model to find nonlinear relationships in the data. The network has five hidden layers,
which allows the model to study complex patterns and relationships in data at
different levels of abstraction, ranging from simple representations to more
generalized and complex ones. The SoftMax activation function was used in the
output layer to perform multi-class classification.

The neural network was built using the TensorFlow library to determine how
a person influences the communication process in text documents (analysis of
documents, letters, messengers) in specific domains of communication. This model
combines Word2Vec embedding with neural networks to detect emotions.
Experiments were conducted on DisFinding dataset, which is divided into training
and testing datasets. The proposed model achieved sufficient accuracy, which was
confirmed by the error matrix. To evaluate the DisFind output data, was used a
Python script based on the pandas and Counter libraries.

To evaluate the impact of the disruptor in communications, an additional
neural network, DisRat, was developed. The network contains an input layer with 8
neurons, two hidden layers, and an output layer with 8 neurons (one for each
evaluation). This network evaluates the quantitative impact of a person on each

domain of the communication system in the range from 0 to 10.



The DisRat neural network was trained on the DisRating dataset. The
DisRating dataset was divided into training, testing, and validation datasets. The
network showed high classification efficiency, confirmed by the corresponding
analytical graphs. The efficiency of the network was evaluated using: a bias
histogram; a kernel histogram; a loss graph and an average absolute error graph.
Based on the results of the output data from the network, a GAP analysis was
performed to determine the impact of individuals on the communication system. The
analysis showed how various factors affect communication processes, allowing the
identification of key disruptors of the communication system. A model was
developed for the quantitative assessment of the impact of disruptors on the
communication environment, which allows determining the zones of influence of
disruptors and assessing their impact. The proposed approach made it possible to
achieve high accuracy in determining the zones of influence of disruptors and
assessing their impact.

It has been shown that at the team level, its leader can improve the
effectiveness of communication in a virtual environment and minimize the negative
impact of the “distruptor.” A step-by-step method for identifying the leader of a
virtual team using the FIRO B model is proposed, which helps to understand the
needs and behavior of team members, ensuring better team cohesion and leader
effectiveness. The proposed communication model provides project-oriented
organizations with methods for determining and developing competence at both the
organizational and team levels, taking into account a person's emotional state and
their ability to spread emotions to other team members. Emotional influence is
quantified using a virtuality coefficient, which measures the influence of virtual team
members on each other.

The proposed concept of an information system for ensuring communication
takes into account the activities of the organization as a whole. The advantages of
using such an information system and its role in increasing the technological
maturity of the organization are presented. An analysis of COBIT and ITIL standards

for ensuring the management structure of corporate information technologies is



carried out, along with the alignment of project processes with business goals and
objectives. This approach increases the competence of both the organization itself
and virtual teams.

The developed neural network models and methods for evaluating
communication system participants were tested in the activities of construction
companies Arkhimatika and Super Space Studio, as well as at the Kyiv National
University of Construction and Architecture. In order to automate the processes of
evaluating and analyzing the impact of participants on communication systems,
appropriate artifacts were developed in the Microsoft 365 ecosystems of
organizations where the pilot implementation took place. During the pilot
implementation of neural network models in the activities of construction
companies, feedback from stakeholders was used to evaluate the model's
performance, accuracy, practicality, and acceptability of the model's results in real-
life scenarios of project teams. Based on the test results, appropriate adjustments
were made, including optimization of neural network parameters such as learning
rate, number of layers, and activation functions, which were tuned to improve
accuracy and reduce retraining. The results of implementing the models in the
practical activities of construction companies showed that communication among
team members became clearer; key individuals influencing communication were
identified; potential problems were identified at early stages of the project; and,
overall, the application of the model contributed to more efficient and effective
project management. Overall, it was found that the overall negative impact
decreased in 7 out of 8§ identified areas of influence on communication after only
two months of implementation.

Keywords: communication system, project-oriented organization, project
management, virtual teams, team leader, FIRO-B, machine learning, neural network,

artificial intelligence



