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KOHTEKCT] TeXHIYHOTO yIpaBJliHHA [TPpOEKTaMu. — [lucepranis Ha 3006y TTs cTyneHs nokropa dinocodii 3a
crierianpHicTIO 126 — [HdopMariiliHi cucremu Ta TexHosorii. — HY «JIpBiBChKa nostiTexHika», JIbBiB, 2026.
YnpaByiHHS TeXHIYHUMU IPOEKTaMU B yMOBax Agile-TpaHcdopmallii xapaKTepr3yeTbCsl BUCOKOIO AMHAMIYHICTIO,
HEBU3HAYEHICTIO Ta 3aJIEXKHICTIO Bifi I0ACHKOro ¢pakropy. Komanau po3po6ku pyHKLiIOHYIOTh B yMOBaX KOJIMBAHb
IOCTYITHOCTi peCypCiB, ONE€palLiiiHOTO HABAaHTA)KEHHS Ta 3MiH CKyIany KoMaHau. TpaguiiiiHi iHCTpyMeHTH
yIPaBJliHHS IPOEKTaMU OPi€HTOBAHi IepeBa’kKHO Ha OOJIIK Ta Bi3yasizallilo iCTOPUYHUX JAHUX i He 3a6€e311e4yI0Th
TOYHOTO IIPOrHO3YBAaHHSI KOMaHAHOI CITIPOMOJKHOCTI. Lle 3yMOBIII0€ OTPEOY B iHTEIEKTYalIbHUX METOLAX
IIJIaHYBaHHS, 110 [TIOE€JHYIOTh AJITOPUTMIYHI IPOTHO3M Ta €KCIIEPTHI OLIHKM B yMOBAax HEBU3HA4YEHOCTI. Jluceprariiio

IIPUCBSIYEHO MiIBULIEHHIO TOYHOCTI IPOTHO3YBaHHS KOMaHJHOI CIIPOMOXXHOCTI Ta OOIPYHTOBAHOCTI IIJIaHYBaHHS



pecypciB msIxom po3pobiieHHs ribpugHoi indbopmManiiHoi cuctTeMy, o MOeIHY€E MalIHHE HAaBYaHHS Ta
€KCIIEPTHY KOpeKIIilo B ymoBax Agile-meTonosoriii. Y nepuiomy posziji mpoaHaai3oBaHO METOIY IIPOTHO3YBaHHS
IIPOAYKTUBHOCTI KOMaHJI, MOZEJli OLIIHIOBaHHS CIIPOMOKHOCTI Ta CUCTEMHU YIIPABJIHHSA [IPOEKTaMU. PO3IJISIHYTO
3acrocyBaHHd Random Forest, Gradient Boosting, LSTM i HeuiTKoi j10TiKM 117151 33124 IPOTHO3YBaHHSL.
OG6I'PYHTOBAHO JOLiIbHICTb Fi6pUAHOrO MiAxony. Y Ipyromy po3ziii CMCTeMaTU30BaHO MigX0AX A0 YIPABIIiHHS
pecypcamu B THYYKUX METOJIOJIOTISX Ta JOCIIIPKEHO €BOJIOLII0 aJITOPUTMIYHUX METOIIB IIJIaHyBaHHS. EMNipudHe
nocuineHHs (47 inxeHepiB, 10 KOMaH[) KiIbKICHO MiATBEPANIIO 3HAuUYIIiCTh 11 K1040BUX (AaKTOPIB MJIaHYBaHHS;
HaVBUINMI BIUIMB MAlOTh KaJIEHIApHi OOMEXEHHs], onlepaliliHa pobora Ta on-call HaBaHTakeHHs. Ha 0CHOBI
Pe3yJbTaTiB po3pobJIeHO KOHIEIITYaIbHy TPUPiIBHEBY MOeJIb: reHepalis ML-TIporHosy o JeLeHTpasizoBaHa
€KCIIEpPTHa KOPEeKIisl 0 apbiTpaxk ocoby, 110 IpuiiMae pilleHHs. Y TpeTbOMY PO37isi po3po6seHO aHcamMbJIeBy MOJEJlb
IIPOTHO3YBAaHHS KOMAHIHOI CIIPOMO>KHOCTI 71 Scrum i ribpuaHux Scrum+Kanban npoekTiB, 10 BpaxoBye
TEMIIOpaJIbHy TUHAMIKy IPONYKTUBHOCTI Ta KOHTEKCTHI (pakTopu. PeasnizoBaHo aflaliTUBHUN MEXaHi3M HaBYaHHS,
SIKUI IUHAMIYHO NepebyoBye CTPYKTYPY [IPOTHO3YBaHHS BiIIOBIHO 10 3MiH NIOBEiHKM KOMaHIM Ta YMOB
BMKOHAHHSI IIPOEKTY, MiIBUIIYI0YM POOACTHICTD 32 0OMEKEHOI KiJIbKOCTi criocTepekeHb. EKkcriepuMeHTanbHO
IiATBEPAKEHO 3MEHIIEHHS MOXUOKY MOPIBHSIHO 3 OKPEMUMU MOJEJISIMU. Y Y€TBEPTOMY PO3/ijli TPOBEEHO
€KCIIepMMEHTAaJIbHY [1IepeBipKy Ha JaHUX I1'9TU KOMaH[, PO3POOKH (OBOTYKHEBI CIIpUHTH). [16puaHuil migxiz
3a0€311e4YuB 3MEHIIEHHS CEpPeHbOi IOXNOKU IIPOTHO3Y, CKOPOUEHHS TPUBAJIOCTI IJIaHYBAHHSI CIIPYHTIB, 3HW>KEHHS
KIUJIBKOCTI CYTT€BUX YIIPaBJIiHCbKUX KOPUTYBaHb i HEYCIIIIHUX CIIPUHTIB. [liITBEpI>KEHO EKOHOMIUHY Ta
OpraHisauiiiHy e(eKTUBHICTb BIIPOBA/IKEHHS PO3p06seHoi cucteMu. Po3po6iieHi MeTonu ribpuiHOro
IIPOTHO3YBAaHHSI pecypciB i 6araTopiBHEBOi aaNTUBHOI KOPEKLii 103BOJISII0OTh BpaXOBYBaTH AMHAMIYHUI xapaKkTep
IIPOEKTHOTO CEPENOBUILE, 110 MifIBUIIYE IIepe0avyBaHiCTh i epeKTUBHICTb yrpabiiHHs IT-npoexkramu. Kinto4osi
cjoBa: iHopMallifiHa CUCTeMA YIIPaBIiHHS IPOEKTaMMU; IiOPUIHI METOLOJIOTI] yIIPaBJIiHHS IPOEKTAMUY;

MIPOTHO3yBaHHS KOMaHJHOI CIPOMOXXHOCTI; SCrum; MallMHHE HaBYaHHS; CUCTEMA MiITPUMKHU IPUMHSTTS PillleHb.

2. Hud Oleksa Olehovych. Methods and Tools for Building an Information System for Resource Forecasting in the
Context of Technical Project Management. - Dissertation for the degree of Doctor of Philosophy in specialty 126 -
Information Systems and Technologies. - Lviv Polytechnic National University, Lviv, 2026. Technical project
management under Agile transformation is characterized by high dynamics, uncertainty, and dependence on the
human factor. Development teams operate amid fluctuating resource availability, operational workload, and
changing team composition. Traditional project management tools focus primarily on historical data accounting
and visualization, failing to provide accurate team capacity forecasting. This creates a need for intelligent planning
methods that integrate algorithmic forecasts with expert judgment under uncertainty. The dissertation is devoted
to improving the accuracy of team capacity forecasting and the validity of resource planning by developing a
hybrid information system that combines machine learning-based forecasting with expert correction within Agile
methodologies. Chapter 1 reviews methods for forecasting team productivity, capacity assessment models, and
project management systems. The application of Random Forest, Gradient Boosting, LSTM, and fuzzy logic to
forecasting tasks is analyzed. The feasibility of a hybrid approach is substantiated. Chapter 2 systematizes resource
management approaches under flexible development methodologies and examines the evolution of algorithmic
planning methods. An empirical study (47 engineers, 10 teams) quantitatively confirmed the significance of 11 key
planning factors; calendar constraints, operational work, and on-call workload demonstrated the highest impact
and frequency. Based on these results, a conceptual three-level model was developed: ML forecast generation o
decentralized expert correction o final arbitration by the decision-maker. Chapter 3 presents an ensemble
forecasting model for team capacity in Scrum and hybrid Scrum+Kanban projects, accounting for temporal
productivity dynamics and contextual factors. An adaptive learning mechanism was implemented that dynamically
restructures the forecasting architecture in response to changes in team behavior and project conditions,
improving robustness under limited observation scenarios. Experimental validation confirmed a reduction in
forecasting error compared to individual models. Chapter 4 provides experimental evaluation across five
development teams operating in two-week sprint cycles. The hybrid approach achieved a reduction in average
forecasting error, shorter sprint planning duration, fewer significant managerial mid-sprint adjustments, and a



lower number of unsuccessful sprints. Economic and organizational effectiveness of the system implementation
was confirmed. The developed hybrid resource forecasting methods and multi-level adaptive correction account
for the dynamic nature of the project environment, increasing predictability and efficiency of IT project
management. Keywords: project management information system; hybrid project management methodologies;
team capacity forecasting; velocity; Scrum; machine learning; decision support system.
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