AHOTAIISA

IHymin 1/]. IndopmauniiiHa TexHOJIOTisE ynpabJiHHA ckiaagaumvu IT-
NMPOEKTAMM B YMOBaxX HeBHU3HA4YeHOCTi. — KBamidikalliiiHa HayKkoBa Iparis Ha mpaBax
PYKOTIHCY.

Huceprariss Ha 3400yTTS HAYKOBOTO CTyIleHs JokTopa (dimocodii 3a
cremianpHicTIO 122 Komm’totepri Hayku (12 Indopmariitii - TexHOJIOTIT).
Hamionaneuuit yniepcuteT «OJiechbka MomTexHika», MiHICTEpCTBO OCBITH 1 HAYKH
VYkpainu, Opneca, 2026.

VY nucepramiiHOMy [OOCHIIPKEHHI BHpIIIEHA aKTyalbHa HAyKOBO-IPUKIIA/IHA
3a/1a4ya 3 po3poOKU Ta BIOCKOHAICHHI ICHYIOUUX MOJIeNiel, METOIIB Ta iH(GopMaIiitHuX
3aco0iB ympaBiiHHS ckiagHuMu [T-mpoektamMu B yMoBax HEBU3HaueHOCTI. Meta
JTOCHIKEHHSI — Y MIABUIIEHHI €()eKTUBHOCTI YIpaBiHHSA cKiagHumu [ T-nmpoekramu
IUIIXOM PO3POOKHU Ta BIOCKOHAJICHHS MOJEJel, METOiB Ta 1H(OpMaIIHIX 3ac001B
yrnpaBiiHHS ckiIaaHuMu [ T-ipoekramu B yMOBax HEBU3HAYEHOCT] Yepe3 11 3HUKEHHS.

Po3pobka 3agad qociikeHHs moTpeOyBaao MPOBEICHHS aHai3y CKJIAIHOCTI
IT-npoekTiB, po3rmsiAy CcyTHOCTI HeBu3HadeHocTi B IT-mpoekTax, BHUSBICHHS
0COOJIMBOCTEM HAYyKOBUX JOCHIPKEHb Ta TinmoTe3 B ckiagHux [T-mpoekrax.
[IpoanasnizoBaHO iICHYIOYH MOJIEJI Ta METOIM YIIpaBIiHHS ckiagHuumu [ T-ipoekTamu,
MXOU 0 ynpaBiiHHS rinote3amu B IT-mpoekTtax. Byno BuUsSBIEHO TX HETOMIKH Ta
oOMeXeHHsT Ta OOIpyHTOBaHa JOIIJIBHICTh BIOCKOHAJICHHS 3a/Ji1 3MEHIICHHS
HEBHU3HAYECHOCTI Ta 3a0€3MEeUeHHS YCIIITHOTO 3aBEPIICHHS TAKUX MPOEKTIB.

B pobGoti BuokpemsieHO TUM CKJIagHOCTI IT-mpoekTiB, SKWN TOB'SI3aHUM 3
TEXHOJIOTIYHOIO CKJIaJIHICTIO, a00 CKJIQIHICTIO po3poOku. CKIaaHICTh, 1110 TIOB’s13aHa
3 IHHOBAITIWHICTIO Ta HAYKOBUMU PO3poOKaMu B poOOTI He posrisganacs. [lokazaHo,
M0 3a0e3MeueHHs YCHIIIHOro 3aBepiuieHHs Takux [T-mpoekTiB mMoB’A3aHO 31
3MEHIIICHHSIM HEBU3HAYEHOCTI uepe3 (popMyBaHHS Ta MEPEBIPKY TIMOTE3.

3ams BUKIIOUCHHS JIFOJCHKOTO (PakTopy, M0 Ma€ 3HW3UTH TIOMUJIKH Ta
MPOEKTHI PU3UKHU, B POOOTI 3aMpONOHOBAHO 3aCTOCYBaHHS MoOJieJied 1 METO/IIB

IHTEJIEKTYaIbHOTO aHaJTI3y JAHUX Ta CUCTEM IITYYHOTO 1HTENEKTY.



B nocnimkenHi po3po6ieHo iHGopmalliiny Mojaelb ckiaaHoro IT-npoekty 3
HayKOBO-JIOCTTHUIIBKOIO Ta OCIITHO-KOHCTPYKTOPCHKOIO PO3POOKOIO, sIKa BPAXOBYE
noMeHHy iHTeprpetaiito IT-mpoekTy, depe3 BpaxyBaHHS NpEIMETHOI oOyacti, ii
CYTHOCTI, IPOIIECIB Ta B3a€MO3B’ I3KIB Mi’K KOMIIOHCHTaMH.

3anponoHoBaHa KOHIIETITyallbHA MOJIENb yIpaBiiHHs ckiaaaHuM [ T-npoekTom 3
HayKOBO-JOCIITHUIIBKOIO Ta JOCIIIHO-KOHCTPYKTOpPChKOI0 po3podkoro (H/IIKP) B
yMOBaX HEBU3HAYEHOCTI BPaXOBYE 3aXOH sl pOOOTH 3 HEBU3HAUEHICTIO B IIPOEKTI
yepe3 ii imeHTU(IKAlio, 3HUKEHHS PIBHA HEBHU3HAUYEHOCTI Ta pedaKTOPUHTOM
YIPABIIHHS TPOEKTOM.

Mopnens ynpasiiHHs rinore3amu B ckiaanux IT-npoekrax 3 HIJIKP B ymoBax
HEBU3HAYCHOCTI 3a0e3nedye MPUUHATTS MPOEKTHOTO PIIICHHS B 3aJ€KHOCTI  Bij
EKCIIEpUMEHTAJILHUX JIAaHUX TICJS  ONpAaIfOBaHHS 1IEHTU(PIKOBAHUX TIMOTE3.
3actrocyBanHsa cucteM LI ta IA /] 3a0e3neuyoTh aBTOMATU3AIIII0 MIPOLIECY MTEPEBIPKU
rinoTe3 Ta CKOPOYYIOTh YaCc yXBAJICHHs pIIIEHb Ta MIHIMI3YyIOTh MOMUJIKU 4Yepes
JOJICBKUM (hakTop.

[IpeacraBneni  Mojel JIAMIM B OCHOBY pO3pOOKHM METOAY YIpPaBIIHHS
cknagaumu [T-npoextamu, skuit ykiarodae y cebe: qJBoeTanHuil MeToa (GOopMyBaHHS
rinore3 B ckiiagHux [T-mpoekTax Ta peakTOpUHT-METO ] YIpaBiaiHHsA ckiagaumu [T-
npoektamu. OcTaHHi1i 0yJi0 po3po0IeHO, CIUPAIOYUCh HAa TIPOLEAYPY pehaKTOPUHTY
IPOrPaMHOTO KOJy, 3 METOI0 HMOT0 TMOKpalieHHs. PedakTopuHT-MeTo| yrpaBiiiHHS
MOJIaHO SIK TPOIEAYPY TMOKpalleHHs ympaBiiHHA ckiagauMm [T-mpoextom uepes
3HIDKCHHSI HEBM3HAYEHOCTI, IO JO3BOJMJIO MPUHAMATH OOIPYHTOBaHI MPOEKTHI
pimeHHs. B po0oTi mokazaHo Bajifalliio aaeKBaTHOCTI, JIOCTOBIPHOCTI Ta CTIMKOCTI
METOy peaKkTOPUHTY, sIKa JIOBENIa HOT0 HAYKOBY OOIPYHTOBAHICTh Ta MPAKTUUYHY
NpUAATHICTh. [IpakTUUHUM pe3yNbTaTOM JUCEPTAIIHHOTO JOCTIIKEHHS cTaja
po3pobisieHa iH(dopMalliiiHa cuctema yrpaBiiHHS ckiagHumu IT-mpoektamu sk
LUTICHOTO  1HCTPYMEHTY MIATPUMKHA  aJaNTUBHOTO  YIpPaBIIHHS B  yMOBax
HEBU3HAUCHOCTI, TEXHOJIOTIYHOI HOBU3HM Ta ©OaratoakTopHOi CKJIaAHOCTI.
[npopmamiitna cuctema (opmMye IHTENEKTyaJbHUM KOHTYpP YIPaBIIHHSA Yepe3
aHAJIITUYHY 1HTEPIPETAIlil0, MEPEBIPKY YIPABIIHCHKUX TINOTE3 Ta pPePaKTOPUHT

IJIaHy YOpaBIiHHSA 3317151 IPUUHATTS MPOEKTHUX pillieHb. Ha BiAMiHY BiJ TpauIiiiftHIX



cucteM ynpasiiHHs [T-npoekTamu, peanizoBaHa CUCTEMA MPAIIO€ 3 HEBU3HAYEHICTIO
K 3 OKpEMUM 00’ €KTOM YIPaBIiHCHKOTO BIUIHBY.

B po6oTi 3ampornoHoBaHO Ta pO3POOJICHO CTPYKTYPY CHHTETHYHOTO JaTaceTy
JUISL TIEPEBIPKHM Mpale3aTHOCTI CHUCTEMH B YyMOBaX KEpOBAHO-PEAICTUYHOTO
cueHapito. CHHTETUYHHUIM XapakTep JaTaceTy He 3HMXKY€ WOro HayKOBOiI IIHHOCTI,
OCKUJIbKH BiH BITBOPIOE HE BUIAIKOBHI HaOIp MOJiH, a KEPOBAHY 1CTOPIIO PO3BUTKY
cknagHoro IT-mpoekTy 3 monisiMu, aHOMalisIMU, TPUXOBAHUMH HEBU3HAUYEHOCTSMH,
YOPaBIiHCHKUMHU PEAKIISIMU Ta HACTIAKAMU ITUX PEaKIIiil.

Peamizamist cuctemu ynpaBiaiHHA ckinagHumu  IT-mpoektamu miaTBepauia
MPaKTUYHY 3A1MCHEHHICTh BCIX PO3POOJICHHX Yy JUcepTallii MojAeleld Ta METOJIB.
Cucrema 3abesrneuye TMoOeAHaHHS 300py JaHUX, I1HTEJIEKTYyaJbHOTO aHAII3Y,
CIIEHAPHOTO MOJICTIOBaHHS, MIATPUMKHU DIIICHb Ta aJanTalli IJiaHy YIpaBIiHHS B
equuiid [C. Pe3ynbpTaTu nucepTamiiHOTO JOCTIIKEHHS BIIPOBAKEHO B AISIIBHICTD
kommadiii [T-chepu Ykpainu.

Kuaro4doBi cioBa: npoekt, ynpaBiiHHS NpoekTamu, ckiaaHuil [T-npoexkr,
ynpaBiiHHS ckiagHuMu I T-ipoextamu, iTepaTuBHa TexHonoris, Agile, meTononoris
ynpasmiaas [T-mpoektamu, HeBu3HaueHicTh, Spikes, Proof of Concept, IT-npoexr,
HayKOBO-JIOCIHI Ta JOCIITHO-KOHCTYKTOPCBKI pO3poOKH, iH(pOpMalliiiHa MOJEb,
KOHIIETITYyaJIbHa MOJIeJIb, JOMEHHA MOJIe]b, JOMEHHUN IMAXIJ, T10Te3a, yIpaBIiHHS
rinore3aMu, IHTEJNCKTYaTbHUNW aHali3 JaHWX, IITYYHUH 1HTENIEKT, MPEAUKTUBHA
aHaJITUKa, MAllMHHE HaBYaHHS , IJIMOOKE HaBYaHHS, PeQAaKTOPUHT YMPABIIIHHS,
PU3HKH, YIpaBIiHHSA pusukamMu [T-TIPOEKTIB, PUBMKU CKIAQTHOCTI, YIPaBIIHHS
npoeKTaMu, 1H(oOpMaliiiHa cUcTeMa, MPOEKT, TeXHIYHA Bepudikailisi, eQeKTUBHICTb
NPOEKTIB, YIPABIIHHSA pPU3MKaMH, 1H(POpMalllifHa TEXHOJIOTIS, KOMaHAa MPOEKTY,
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ABSTRACT

Putii 1.D. Information technology for managing complex IT projects under
conditions of uncertainty. — Qualification scientific work in the form of a manuscript.

Dissertation for the degree of Doctor of Philosophy in the specialty 122
Computer Science (12 Information Technology). National University "Odesa
Polytechnic", Ministry of Education and Science of Ukraine, Odesa, 2026.

The dissertation study solves a relevant scientific and applied problem of
developing and improving existing models, methods and information tools for
managing complex IT projects under conditions of uncertainty. The purpose of the
study is to increase the efficiency of managing complex IT projects by developing and
improving models, methods and information tools for managing complex IT projects
under conditions of uncertainty through its reduction.

The development of the research tasks required an analysis of the complexity of
IT projects, consideration of the essence of uncertainty in IT projects, identification of
the features of scientific research and hypotheses in complex IT projects. Existing
models and methods for managing complex IT projects, approaches to managing
hypotheses in IT projects were analyzed. Their shortcomings and limitations were
identified and the feasibility of improvement was substantiated in order to reduce
uncertainty and ensure the successful completion of such projects.

The work identifies the type of complexity of IT projects, which is associated
with technological complexity or development complexity. The complexity associated
with innovation and scientific developments was not considered in the work. It is
shown that ensuring the successful completion of such IT projects is associated with
reducing uncertainty through the formation and testing of hypotheses.

In order to exclude the human factor, which should reduce errors and project
risks, the work proposes the use of models and methods of intelligent data analysis and
artificial intelligence systems.

The study developed an information model of a complex IT project with research

and development, which takes into account the domain interpretation of the IT project,



taking into account the subject area, its essence, processes and relationships between
components.

The proposed conceptual model for managing a complex IT project with
research and development (R&D) under uncertainty takes into account measures for
working with uncertainty in the project through its identification, uncertainty reduction,
and project management refactoring.

The hypothesis management model in complex IT projects with R&D under
uncertainty ensures that a project decision is made depending on experimental data
after processing the identified hypotheses. The use of Al and IAD systems automate
the process of hypothesis testing and reduce decision-making time and minimize errors
due to the human factor.

The presented models formed the basis for the development of a method for
managing complex IT projects, which includes: a two-stage method for forming
hypotheses in complex IT projects and a refactoring method for managing complex IT
projects. The latter was developed based on the procedure for refactoring software
code, with the aim of improving it. The refactoring management method is presented
as a procedure for improving the management of a complex IT project by reducing
uncertainty, which allowed making informed design decisions. The paper shows the
validation of the adequacy, reliability and stability of the refactoring method, which
proved its scientific validity and practical applicability. The practical result of the
dissertation research was the development of an information system for managing
complex IT projects as an integral tool for supporting adaptive management in
conditions of uncertainty, technological novelty and multifactorial complexity. The
information system forms an intellectual management circuit through analytical
interpretation, verification of management hypotheses and refactoring of the
management plan for making project decisions. Unlike traditional IT project
management systems, the implemented system works with uncertainty as a separate
object of management influence. The paper proposes and develops the structure of a
synthetic dataset for testing the system's performance in a controlled-realistic scenario.
The synthetic nature of the dataset does not reduce its scientific value, since it does not

reproduce a random set of events, but a controlled history of the development of a



complex IT project with events, anomalies, hidden uncertainties, management
reactions and the consequences of these reactions.

The implementation of the complex IT project management system confirmed
the practical feasibility of all the models and methods developed in the dissertation.
The system provides a combination of data collection, intelligent analysis, scenario
modeling, decision support and adaptation of the management plan in a single IS. The
results of the dissertation research have been implemented in the activities of IT
companies in Ukraine.

Keywords: project, project management, complex IT project, complex IT
project management, iterative technology, Agile, IT project management
methodology, uncertainty, Spikes, Proof of Concept, IT project, research and
development, information model, conceptual model, domain model, domain approach,
hypothesis, hypothesis management, data mining, artificial intelligence, predictive
analytics, machine learning, deep learning, management refactoring, risks, IT project
risk management, complexity risks, project management, information system, project,
technical verification, project effectiveness, risk management, information technology,

project team, team management.
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