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HuceprarriitHa poboTa MIPUCBSIYCHA JOCTIIKEHHIO MpOIIECiB
(YHKIIIOHYBaHHSI Ta PO3BUTKY COIIIO-TEXHIYHUX CHUCTEM Yy HHUPPOBOMY
CepeOBUII OpraHizalliii i3 akileHTOM Ha OI[IHIOBaHHS, aHaJli3 Ta MPOTHO3yBaHHS
MPOAYKTUBHOCTI mpaiiBHUKIB y IT-mpoekrax. [IpoayKTUBHICTh pO3TIIAIa€THCS
SK 1HTerpajibHa XapaKTepHUCTHKA COIIaJIbHOI CKJIQJOBOI COIIO-TEXHIYHOI
CUCTEMH, 110 0e3MOoCcCePEeAHBO BIUTMBAE HA €(DEKTUBHICTh YIPABIIHHS MPOEKTHOIO
IISUIBHICTIO.

VY cyuacHux ymoBax nudposizaiii opranizamii [ T-npoextu GopmMyroThes K
CKJIAJHI COLIO-TE€XHIYHI CHCTEMH, Y SKHX B3a€EMOJIIOTh MpaliBHUKH,
iH(opMalliiiHl cUCTEMHU, ITHCTPYMEHTH PO3pPOOKU Ta OpraHizaiiiiHi npouecu. Y
TaKuX yMOBax pe3yibTaTH [ISUIbHOCTI BU3HAYAIOTHCSA HE JIMIE TEXHIYHUMU
XapaKTEepUCTUKaMU 3aBlaHb, a W OCOOJMBOCTAMH KOMAaHAHOI B3a€MOJII,
oprasizailii poooTH Ta yInpaBIiHCHKHUX PIIIEHb.

[loka3aHo, 1m0 TpaAMIiiiHI METOAW OLIHIOBAHHS MPOJYKTUBHOCTI, SIKI
0a3yl0ThCsl HA OKPEMUX MOKa3HUKaX a00 eKCIIEPTHUX OIIHKAX, HE 3a0€3MeUyIOTh
JOCTaTHBOTO PiBHS OOIPYHTOBAHOCTI YMPABIIHCHKUX PIlIEHh Yyepe3 oOMexeHe
BpaxyBaHHs (PAKTOPHOI CTPYKTYpH MAisUTbHOCTI, HEBU3HAYEHOCTI Ta YacoBOl
JUHAMIKH MPOIECIB. Y 3B 3Ky 3 LIMM OOIPYHTOBAHO JOLIbHICTE BUKOPUCTAHHS
METOJIB aHaji3y AaHuX JUIsi KOMIUIEKCHOTO JOCIIJIKEHHS MPOAYKTUBHOCTI
MpaliBHUKIB y ITU(DPOBOMY IPOEKTHOMY CEPEAOBUIIL.

Y  poboTi BUKOPUCTAHO CTATHCTUYHI, WMOBIPHICHI, perpeciiiHi,

HeWpoMepexeBl Ta EKCIEePTHI METOAM aHalli3y JJaHuX [Jis OI[IHIOBAHHS,



MPOTHO3YBAaHHS Ta IHTEpHOpeTallii MpOJyKTUBHOCTI MpaIiBHUKIB. Oco0IUBY
yBary mpuJIUIEHO 1HTEpIpeTalli pe3yabTaTiB aHalli3y y BUTJISIAI YIPaBIIHCHKUX
MOKA3HUKIB, 30KpeMa BIAXWICHHS CTPOKIB BUKOHaHHA pOOIT, BUTpAT,
MPOMYCKHOI 3IaTHOCT1 KOMaH/Ii Ta PU3HUKIB OPYIIEHHS rpadika MpOeKTY.

OcHOBHa YacTHMHa AMCEpPTaLIiHOI POOOTH CKIANAETHCS 31 BCTYILY, II'SITH
PO3MILTIB Ta 3araIbHUX BUCHOBKIB.

VY posaini 1 mpoananizoBaHO cydacHl HIAXOAU 1O JOCHIIKEHHS COI[10-
TEXHIYHUX CHCTEM 1 METOAM OLIHIOBaHHS HPOAYKTUBHOCTI MpaliBHUKIB Yy
MPOEKTHOMY MEHEIKMEHTI, BU3HAUYE€HO OCHOBHI (haKTOpH, 110 BIUIMBAIOTH Ha
€(hEeKTUBHICTh TISIIBHOCTI Y HUPPOBOMY CEPEIOBHIIIL.

VY poznini 2 1ocHiaKeHO BUKOPHUCTaHHS WMOBIPHICHMX METOJIB aHAII3y
JaHUX JJIs OLIHIOBaHHS MPOIYKTUBHOCTI 3 ypaxyBaHHSM HEBH3HAUEHOCTI Ta
HEMOBHOTH 1H(GOPMAIlli Y TPOEKTHOMY CEPEAOBUIIL.

Y po3nuti 3 pO3TASHYTO MOXJIUBOCTI PErpeciiHOro aHamizy s
OI[IHIOBAHHSI BIUIMBY (PAKTOpiB MIsUIBHOCTI MpPAI[iBHUKIB Ta iX I1HTepIpeTarnii
Yyepe3 MOKa3HUKU BIAXUIICHHS CTPOKIB BUKOHAHHS POOIT 1 BUTPAT IMPOEKTY.

VY poznuti 4 AOCHIIXKEHO 3aCTOCYBAaHHS METOIB MAIIMHHOIO HaBYaHHS,
30kpema Mojenei tumy LSTM, mi1st mporHo3yBaHHs AUHAMIKY MPOYKTUBHOCTI
Ta OI[IHIOBAHHSI 3MIH MPOIYCKHOI 3/IaTHOCTI KOMAaHIW 1 PU3HMKIB BUKOHAHHS
MIPOEKTY.

VY po3auni 5 mpoaHalli3oBaHO BUKOpPUCTaHHS MexaHi3My Bayesian Truth
Serum 1151 BUSIBJCHHS MPUYUH 3MIH IMPOJYKTHUBHOCTI MpPAIlIBHUKIB HA OCHOBI
aHamizy po30iKHOCTEH MK (aKTUYHUMU OIlIHKAMU Ta KOJEKTUBHUMH
OUIKYBaHHSIMHU.

OCHOBHI pe3yJbTaTH JOCIIKEHHS MOJISITal0Th Y:

— cucTeMaTu3alii METOAIB aHaji3y MPOJYyKTUBHOCTI MPALIBHUKIB Y
MIPOEKTHOMY CEPEAOBUIIII;

— (opMyBaHHI CHUCTEMH MOKa3HUKIB MPOJAYKTUBHOCTI Ha OCHOBI JaHUX

upoBUX 1HOOPMAIIIHHUX CUCTEM;



— OOIpyHTYBaHHI BHUKOPUCTaHHS CTAaTHUCTHUYHUX, MWMOBIPHICHUX Ta
MaIllMHHUX METO/IIB JJIsl OLIIHIOBAHHS Ta MPOTHO3yBaHHS MPOyKTUBHOCTI;

— BU3HAYEHH1 MOXJIMBOCTEH 1HTEpIpETaLli Pe3yNbTaTiB aHAI3y Y BUIIIAI
YIPaBIIHCHKUX METPUK €(hEeKTUBHOCTI;

— BCTAHOBJICHHI pOJII COIlladbHUX (AKTOPIB Yy 3MiHI MPOIYKTUBHOCTI
MpaIiBHUKIB Ha OCHOBI €KCIIEPTHUX OIIHOK.

HaykoBa HOBU3Ha nosisirae y (h)opMyBaHHI aHAJIITUYHOI JIOT1KH OI[IHIOBAHHS,
MPOTHO3YBAHHS Ta 1HTEpHpeTalli MPOJAYKTUBHOCTI MPAIIBHUKIB Y IIU(DPOBOMY
MIPOEKTHOMY CEPEJIOBUIIII 3 OPIEHTAIIEID HA MIATPUMKY YIPABIIHCHKUX PIIICHb
Ta BpaxyBaHHS B3a€EMOJII COLIAJIBHUX 1 TEXHIYHUX KOMIIOHEHTIB COIIi0-
TEXHIYHUX CHUCTEM.

[IpakTyHe 3HAYEHHS OTPUMAHUX PE3YyJIbTATIB MOJISITAE Y MOMXIUBOCTI 1X
BUKOPUCTAHHSA JJI NIATPUMKH YIPABIIHCHKUX PIIEHb y MpoIlecax MiaHyBaHHS
pOOIT, yIpaBIiHHS pecypcamu, KOOPAUHAIL TIsUIbHOCTI KOMaH]1 Ta OLIHIOBaHHS
PHU3UKIB BUKOHAHHS MPOEKTIB. OTpUMaH1 pe3ybTaTu MOXKYTh 3aCTOCOBYBAaTHUCS
B Jis1bHOCTI I T-KOMITaH1# Ta MPOEKTHUX KOMaH/, 10 BUKOPUCTOBYIOTh Cy4acH1
CHUCTEMH YIIPaBIIIHHS PO3POOKOIO MPOTPAMHOTO 3a0€3MEUEHHS.

[IpakTiyHe 3HAY€HHS MIATBEPIKYEThCA arpoOalie€ro pe3yJbTaTiB Y
nistmpHOCTI [T-KOMMaHii, a TaKOK iX 0OrOBOPEHHAM Ha HAYKOBHX 3aXO0JIaX.

OtpumaHi pe3ynbTaTH MOXKYTh OYTH BHKOPHCTAaHI Yy MOJANbIINX
JOCJIIPKEHHSIX, CIIPSIMOBAHUX HA PO3BUTOK AHAIITHYHUX METOJIIB YIPABIIHHS
COI[IO-TEXHIYHUMU CUCTEMaMU y ITU(POBi €eKOHOMIIII.

Kiro4oBi cioBa: cOIIO-TEXHIYHI CUCTEMH, MPOJYKTUBHICTh MPAIiBHUKIB,
IT-npoekTn, ynpaBiiHHA TPOEKTAMHU, CTATUCTUYHUM aHami3, OalecCiBChKI
METOJU, perpeciiiHuil anani3, mamuuae HaB4aHHsa, LSTM, nudpoBe npoektHe

CEpEeIOBUIIIE.



ABSTRACT

Yakymiv A.R. Development of socio-technical systems based on the
application of social informatics approaches. — Qualifying scientific work as a
manuscript.

Dissertation for obtaining the Doctor of Philosophy degree in specialty 073
“Management”. — Kyiv National University of Construction and Architecture of
the Ministry of Education and Science of Ukraine, Kyiv, 2026.

The dissertation is devoted to the study of the functioning and development
of socio-technical systems in the digital environment of organizations. The main
focus is on the evaluation, analysis, and forecasting of employee productivity in
IT projects. Productivity is considered as an integral characteristic of the social
component of a socio-technical system that directly affects project management
efficiency.

In modern conditions of digitalization, IT projects are complex socio-
technical systems. In such systems, employees, information systems,
development tools, and organizational processes interact. The results of work
depend not only on technical aspects, but also on communication, organization
of work, and management decisions.

Traditional methods of productivity evaluation are limited. They usually use
simple indicators or expert opinions. They do not fully capture relationships
between factors, uncertainty, or changes over time. Therefore, data analysis
methods are needed for a more complete evaluation of productivity in a digital
project environment.

The research uses statistical, probabilistic, regression, machine learning, and
expert-based methods. Special attention is given to the interpretation of results in
the form of management metrics. These include schedule deviation, cost
deviation, team capacity, and risk of project delay.

The main part of the dissertation consists of an introduction, five chapters,

and general conclusions.



Chapter 1 analyzes modern approaches to socio-technical systems and
methods of productivity evaluation in project management. Key factors that
influence efficiency in the digital environment are identified.

Chapter 2 studies the use of probabilistic methods for productivity
evaluation under uncertainty and incomplete data.

Chapter 3 examines regression analysis for evaluating the influence of
different factors on productivity. The results are interpreted through schedule and
cost deviations.

Chapter 4 studies the use of machine learning methods, especially LSTM
models, for forecasting productivity over time. These models help to evaluate
team capacity changes and project risks.

Chapter 5 analyzes the use of the Bayesian Truth Serum method to identify
causes of productivity changes. The method is based on differences between
actual answers and expected answers of respondents.

The main results of the research are:

— systematization of methods for productivity analysis in project
environments;

— formation of a system of productivity indicators based on digital project
data;

— justification of the use of statistical, probabilistic, and machine learning
methods for productivity evaluation and forecasting;

— interpretation of analytical results through management metrics;

— identification of the role of social factors in productivity changes based on
expert data.

The scientific novelty consists in forming an analytical framework for
evaluating, forecasting, and interpreting productivity in a digital project
environment with a focus on management decision support and the interaction

between social and technical components.



The practical significance of the results lies in their possible use for
management decision support. This includes planning, resource management,
team coordination, and risk evaluation. The results can be used in IT companies
and project teams that use modern project management systems.

The practical value is confirmed by testing the results in an I'T company and
by presenting them at scientific events.

The results can be used in further research related to the development of
analytical methods for managing socio-technical systems in the digital economy.

Keywords: socio-technical systems, employee productivity, IT projects,
project management, statistical analysis, Bayesian methods, regression analysis,

machine learning, LSTM, digital project environment.



