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yHiBepcUTeT «XapKiBCbKUI MOJITEXHIYHUI IHCTUTYT», XapKiB, 2025. Y nuceprauiiiHiii po60Ti npencTasieHi
pe3yJIbTaTU MPOBEEHUX 3/100yBaYeM JIOCIIPKEHb, SKi BUKOHYIOTb aKTyaslbHe HayKOBE 3aBIAHHS CTBOPEHHS
Mozesel Ta MeToziB GopMyBaHHs KOMaHM IT-1IPOEKTy B yMOBax HEBU3HAYEHOCTI, IKE Ma€ iCTOTHE 3HAYEHHS JJIs1
PO3BUTKY iHPOpMaLiHUX TeXHOJOTiN. O6’eKT JOCiiKeHHs — npouecu GopMyBaHHs KomaHg IT-IIpOeKTiB.
[IpenmeT mocifKeHHs — MOZEJi Ta MeTOAU POpPMYBaHHS KOMaHU IT-NIpOEKTy B yMOBaxX HEBU3HAYEHOCTI
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IIPOEKTY LIJISIXOM CTBOPEHHS i 3aCTOCYBAaHHS MOJ€Jiel Ta MeTOAIB (popMatidallii 3aa4i MPUIAHATTS PilleHHSs PO
CKJIaJl KOMaHJ¥ 3 ypaxyBaHHIM HEBU3HAUEHOCTI Ta Cy0'eKTUBHOCTI BUxinHOI iHpopmauii. ¥ BeTymi nucepranii
HaBeJleHO OOIPYHTYBaHHSI BUOOPY TEMU JOCJiI)KEHHS; 3B'5130K pOOOTH 3 HAYKOBMMU IIpOrpaMamy, IJIaHaMH,
T€MaMU, FPAaHTaMU; MEeTY i 3aBIaHHS JOCJiIPKEHHS; METOAU NOCIiI)KEHHS; HAYKOBY HOBU3HY OTPMMAaHUX
pe3yJIbTaTiB; IPAaKTUYHE 3HAYEHHS] OTPMMAHUX Pe3yJbTaTiB; 0COOUCTUI1 BHECOK 3[,00yBaya; BilOMOCTi IIPO
arpobatlito maTepiasiB gucepralii Ta my6JiikaLlii; CTPyKTypy Ta obcsr aucepralii. Y nepuomy poszini po6otu
IIPOBEJEHO aHaJli3 aKTyaJbHOCTI 3aBIaHHSI CTBOPEHHS MojiesIel Ta MeTOiB popMyBaHHS KoMaHay IT-poeKTy B
YMOBAX HEBU3HAYEHOCTI, & TAKOX iCHYIOUUX MOJIEJIEN Ta METO/IB BUPILIEHHS LbOr'0 3aBHaHHs. [IpoaHanizoBaHo
icHy104i BU3HaYeHHs KOMaHIY, ii CTBOpEHHSI, €TalliB JXUTTEBOTO LIMKIJIy KOMaHIU. 3a iCHYI0YMMHU POGOTaMU
BUSBIJIEHO (PaKTOPU €(PEeKTUBHOCTI KOMaHIY, a TAKOX KPUTEPIi, Ki BUKOPHUCTOBYIOTHCS 117151 BUOOPY 4JIeHiB KOMaHIU
B IT-nmpoekrax. [IpoaHasnizoBaHO POGOTH BITUM3HSIHUX Ta 3aKOPJOHHUX aBTOPIB, IPUCBSIYEH] (POPMYBaHHIO
ePeKTUBHOI IPOEKTHOI KOMaHIY i, 0CO6IMBO, KOMaHAH, SIKa TOBMHHA BUKOHYBATU IIPOEKTHU B o61acTi IT.
[TpoaHasnizoBaHO 0COGIMBOCTI KOMaHIY IIpU BUKopUcTaHHi Agile minxonis. OCHOBHY yBary 3ocepeKeHo Ha aHalisi
POOIT 3 MigTPUMKU NPUNHATTS pilleHb IPpU GOPMYBaHHI IPOEKTHMUX KOMaH], Ha OCHOBI MaTeEMaTUYHUX MOZEJEN Ta
MeTogiB. [IoKa3aHo, IO Cy4aCHUM TPEHAOM IIPY LIbOMY € BUKOPUCTAaHHS HEYiTKUX MHOXUH. BUSIBJIEHO, 5IKi BaXKJIUBI
IIOCTAHOBKY 337ja4 He PO3IJISJaoThCs y BiloMuxX poboTax. Tak y ux poboTax He MPONOHYIOThCS MaTEMATUYHI
MopeJIi MiHiMi3alii BiAXuIeHb BJIaCTUBOCTEN KOMaHIY Bifl BUMOT IIPOEKTY, MaKCUMi3allii JOMiHYIOUNX
KOMIIETEHTHOCTEN 3 BpaXyBaHHSIM OOMEKEHb Y UiTKill Ta HeUiTKill nocTaHOBKax. Ha ocHOBI aHai3y icHyl0unx pooiT
c(OpMYIbOBAaHO METY Ta 3aBJAHHS AOCIIIKEHHS. Y IPYroMy po3[iijli CTBOPEHO TPbOXETAINHUI MeTO[, GOPMYyBaHHS
komauau IT-npoekty. MeTo, BUKOPHCTOBY€E GaraToOKpUTepiasbHUM Bif6ip KaHAUAATIB HA OCHOBI ITOPiBHSIHb,
MaTeMaTu4Hi Mogesi popMyBaHHS KoMaHy IT-NIpoeKTy Ha OCHOBI BiAiIOBIHOCTI BJ1aCTUBOCTEN KOMaHA1 BUMOTaM
Ta MaKCcUMi3alii KOMIeTEeHTHOCTEN 3 ypaxyBaHHSIM OOMEeKeHb NP YiTKUX i HeUiTKUX BUXiJHUX JaHUX. BusBieHo
BUMOTH JI0 KaHIMJATIB B WieHU KoMaHau IT-rpoekTy. CTBOPEHO y3arajbHEHY MOJ€JIb BUMOT 4O KOMIIETEHTHOCTEN
IpaliBHMKA KOMaHIM IIPOEKTY 3 po3po6ku IT. YaocKoHaseHo MeTo 6araTOKpUTEPialbHOrO PaHKyBaHHS
KaHAUATiB y KomaHay IT-IpoeKTy, SIKUil BUKOPUCTOBY€E HEYITKi YMCJIa IJ1s1 3aBJJaHHS [lepeBar KaHIUIaTiB Ta
OLiHIOBaHHA y3araJbHEHOI KOMIIETEHTHOCTI KOJKHOT'O KaHAMaTa Ha OCHOBI IIaPHUX MapiBHAHDb Ta [TOPIBHAHD 3
€TQJIOHHOIO KOMITETEHTHICTIO. 3alIPONIOHOBAHUI METOJI, Y OCKOHAJIIOE METO]], aHaJIi3y iepapXiil Ta METOJ, «JIiHis»
I7151 PO3B'sI3aHHS 33ja4i PaH>KyBaHHS KAaHIUATIB 10 KOMaHAY NIPOEKTY. Y TPETbOMY PO37iji CTBOPEHO MaTeMaTU4Hy
Mojenb 3ana4i popmyBaHHS KoMaHu [ T-TTpoeKTy, sika 3aCHOBaHA Ha MiHiMi3allii BiiXuieHb BIaCTUBOCTEN
KOMaHJIY Bif] BUMOT IIPOEKTY, MaKCUMi3allii CyMU 3BaXXKE€HUX JOMIHYIOUYMX BIACTUBOCTEN KOMaHIU 3 BpDaXyBaHHAIM
06MeXKEHb Ha PO3Mip KOMaH[IM, Ha GI0JIKET MTPOEKTY. 3alIpOINIOHOBaHa MaTeMaTU4YHA MOJIEJIb I03BOJISIE Mifi6paTu
KOMaHly, sIKa 33[I0BOJIbHSIE BUMOTaM MIPOEKTY i € MAKCMMAJIBHO KPOC-(PYHKLIOHAJIbHOIO. 3alIPOIIOHOBAHO
MaTeMaTU4Hy MOJeJib (GOPMYBAHHS KOMAHIY IPOEKTY Ha OCHOBI MaKCHMi3allii CyMM 3BaXKEHUX LOMIHYIOUNX
KOMIIETEHTHOCTEH, CYMU KOMIIETEHTHOCTEN KOMaHIH, 10 [IEPEBUILYIOTh 3aJaHUH IOPir, MiHiMi3allii BUTpaT Ha
oIIaTy Ipali Npy BpaxyBaHHi 0OMe>XXeHeHb Ha KOMIIETEHTHOCTI KaHAUAATIB, Ha BapTICTh POOIT i HA TPYLOMICTKICThb
IIPOEKTY.

2. Sushko H. V. Models and methods of information technology project team creation under conditions of
uncertainty - Qualifying scientific work on the rights of the manuscript. Dissertation for the degree of Doctor of
Philosophy (PhD) in specialty 122 "Computer Science". - National Technical University "Kharkiv Polytechnic
Institute”, Kharkiv, 2024. The dissertation presents the results of the research conducted by the applicant, which
fulfils the urgent scientific task of models and methods development for creation an IT project team under
conditions of uncertainty, which is essential for the development of information technology. The object of
research - the processes of IT project team creation. The subject of research - models and methods for creation
an IT project team under conditions of uncertainty regarding candidates' competencies and requirements for
them. The goal of the dissertation is to improve the quality of the IT project team by creating and applying models
and methods for formalising the task of making a decision on the team composition, taking into account the
uncertainty and subjectivity of the initial information. The introduction of the dissertation provides the rationale
for choosing the research topic; its connection with scientific programs, plans, topics, and grants; the purpose and



objectives of the research; research methods; scientific novelty of the obtained results; practical significance of the
results; personal contribution of the applicant; information about the testing of the dissertation materials and
publications; as well as the structure and scope of the dissertation. In the first section, the relevance of models and
methods development for creating an IT project team under conditions of uncertainty, as well as existing models
and methods for solving this task, is analyzed. Definitions of a team, team creation, and the stages of a team's life
cycle are reviewed. Factors influencing team effectiveness and criteria used for selecting team members in IT
projects are identified based on existing research. The chapter also examines the work of domestic and foreign
authors on forming an effective project team, particularly those that must execute projects in IT. The
characteristics of IT projects and teams under Agile approaches are also discussed. The main focus is on analyzing
decision support for project team creation through mathematical models and methods. It's shown that the modern
trend is to use fuzzy sets for the purpose. Important task statements not considered in known studies were
identified. Based on the analysis of existing works, the goal and objectives of the research were formulated. In the
second section, a three-stage method for IT project team creation is proposed for the first time. The method uses
multi-criteria selection of candidates based on comparisons and mathematical models that form the IT project
team according to team requirements and maximize competencies under constraints with both clear and fuzzy
initial data. The requirements for IT project team candidates are defined, and a generalized model of competency
requirements for IT project team members is created. The multi-criteria ranking method for team candidates is
enhanced by using fuzzy numbers to assign preferences to candidates and assess the generalized competency of
each candidate based on pairwise comparisons and comparisons with a reference competency. The proposed
method improves the Analytical Hierarchy Process and the “line” method for solving the task of ranking candidates
for the project team. In the third section, a mathematical model for the IT project team creation problem is
proposed for the first time, based on minimizing the deviation of team characteristics from project requirements,
maximizing the sum of weighted dominant team characteristics, considering team size and project budget
constraints. This model allows to create a team that meets project requirements and is as cross-functional as
possible. A mathematical model for project team creation based on maximizing the sum of weighted dominant
competencies, the sum of team competencies above a specified threshold, and minimizing labor costs, considering
candidate competencies, work costs, and project labor intensity constraints, is proposed for the first time.
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1. YepenniueHnko Ousbra HOpiiBHa

2. Olga Cherednichenko

KBasigikanis: x. r. u., npodecop, 05.13.06
Inentudikarop ORCHID ID: 0000-0002-9391-5220
JonaTkoBa iHdopmaris:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: HaioHanbHUi TEXHIYHMI YHiBEpCUTET "XapKiBChKUit

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

MicneSHaxo,IpKeHHﬂ: ByJ1. Kupnuuosa, 6yz. 2, Xapkis, XapKiBcbkuil p-H., 61002, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:



VIII. 3akr04Hi BimoMocTi

BaacHe IlpizBuie Im's [10-6aTbKOBI [lTaponosa Hararnis BanepiisHa
TOJIOBH pagu

BaacHe Ilpi3Bume Im'st ITo-6aTbKOBI [lTaponosa Hararis BanepiisHa
rOJIOBYIOYOTO Ha 3acCifiaHHi

BigmoBimasibHU 32 MiATOTOBKY Cyuiko ['71i6 Bonopnmuposuy

00JIIKOBHX JOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




