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Pedepar:

1. Inceprauiiine JOCIiIyKeHHs IPUCBSIYeHEe HAyKOBO-METOAUYHOMY OOI'PYHTYBAHHIO, PO3POOJIEHHIO Ta IPAKTUYHIl
nepesipLi Mozesel i MeTOZiB MyJIbTUar€HTHOTO YIIPaBJliHHS TPYJOBUMHU PECypPCaMu B yMOBax OyZiBeJIbHUX
IleBEJIONEePChKUX IPOEKTIB 32 HEBU3HAYEHUX YMOB. POOOTa CIpsSIMOBaHa Ha CTBOPEHHS iHTEJIEKTyalbHOI CUCTEMU
VIPaBJIiHHS [IEPCOHAJIOM — SIK IiICMCTEeMU OpraHisauii OyiBHUITBA B I€BEJIOIEPCHKOMY IIPOEKTI — KOMIIOHEHTH,
3[ATHOI IO afarnTallii, CAMOHaBYaHHS Ta ONTUMIi3allii B3aeMO/Iii areHTiB 3 ypaxyBaHHIM JUHAMIYHUX 3MiH
BHYTPIIIHBOTO Ta 30BHIIIHBOTO cepefoBuia. Peasisalist mocrapieHoi MeTy nependadae OpMyBaHHSI METOIUYHOTO
iHCTpyMeHTapilo, 10 3a6e3nevye HU(PPOBY iIHTErPOBAHICTb, THYUKICTh Ta MiJBUILEHHS €(PEKTUBHOCTI

oprasizalifiHO-TPyAOBUX IIPOLECiB Y OyiBeJIbHOMY I€BEJIONIMEHTI Ha IPUHLIUIIAX iIHHOBaLiMHOCTI Ta CTaJIOro



po3BUTKy.HaykoBa HOBM3HA POOOTH MOJIATa€ y CTBOPEHHI HAYKOBO-METOAMYHOrO MiAIPYHTS Ta aHAJIITUYHOTO
iHCTpyMeHTapilo, 1110 BIOCKOHAIOE aIMiHICTPyBaHHSI TPYLOBUX PECYPCiB y OyIiBeIbHUX NI€BEJIONePChbKUX IIPOEKTAX
32 YMOB HEIIOBHOI BU3HAY€HOCTi. PO3BMHEHO KOHLENT «LX(POBOro MpaliBHUKa» Ta iHTEJIEKTyali30BaHy CUCTEMY
YIIPaBJIiHHS peCypcaMi 3 MyJIbTUAreHTHOIO B3aeMogielo, interposany 3 BIM- i ERP-cucremamu. YI0CKOHAIEHO
MEeTOJIMKY OLiHIOBaHHS iHHOBALifHOrO NIOTEHLIiajy Ta apXiTEKTYPY areHTHOI B3aeMO/Iii, 110 3abe3nedye 6ajaHC MixK
aBTOHOMHICTIO areHTiB i Li/liCHICTIO CUCTEeMHU, MiABUILYIOYM alallITUBHICTD i CTIMKICTb IPOEKTIB y LUPPOBOMY
cepeposulli. Bepie: - copMyIbOBaHO NPOBiAHY KOHLENTYaNbHY AeDiHIllil0 NOCiI)KEHHS — ITOHSTTS
«MyJIbTUAr€HTHE yIIPAaBJIiHHS TPYLOBUMU PECYpCaMU B OyliBeJIbHIN OpraHisallii B yMOBax HEIIOBHOI BUBHAYEHOCTI».
Hediniuist oxomnioe npoiecu KOOpAuHallii, po3NoAiny Ta afalnTHBHOIO BUKOPUCTAaHHS TPYIOBUX PECYPCiB i3
3aJIy4eHHSIM UU(POBUX areHTiB, 3JaTHUX JO caMoopraHisauii Ta camoHaB4anHs. Jledinillilo BUKIAJeHO TaKUM
YMHOM: «MyJIbTUAareHTHE YIIPaB/iHHS TPYLOBMMY pecypcamMu B OyZiBesbHil opradisalii B yMmoBax HEIIOBHOI
BU3HAYEHOCTI — 1€ CMCTEMA KOOpAMHALii, PO3IOAiIY Ta aAANTUBHOIO BUKOPUCTAHHS TPYOBUX PECYPCIB i3
3aJlyyeHHsIM IuQPOBUX areHTiB, sIKi 37aTHI 10 caMmoopraHisalii Ta camoHaB4YaHHS. BoHa 3a6e3neuye 6anaHc MixK
aBTOHOMHICTIO areHTiB 1 LiJIiCHICTIO OpraHi3auiiHoi CUCTEMU, BpDaXOBYIOYM MMOBIPHICHI, CLIEHAPHI Ta HEYiTKi
YMHHUKUY. [IOHATTS popMatizye MyJIbTUAr€HTHY B3a€MOJII0 Y CEPeIOBUIIi AEBEIONEPChKUX IIPOEKTIB, MiJBUILYE
CTIiKiCTb i eEeKTUBHICTD YIIPaBJIiHHS PECypCcaMu Ta CIIyI'ye HAYKOBOIO OCHOBOIO 1111 PO3BUTKY LU(PPOBUX Moaesel
IIJIaHYBaHHS Ta yIIPABJIiHHY TPYJLOBUM IIOTEHLIAJIOM». YJOCKOHAJIEHO: - HAYKOBO-METOIWYHI Ta aHAJITUYHI MigXxonu
(OpMyBaHHS MOZEJI YIIPaBJliHHA TPYAOBUMU PECYPCAaMU B YMOBAaxX HEBU3HAYEHOCTI B Oy[liBeJIbHIl opraHisallii, sika
€ BUKOHaBLIeM OyJIiBEJIbHOTO [1€BEJIONIEPCHKOrO IPOEKTY. Moziesib perjaaMeHTye fii 6yiBesbHOro nignprueMcTBa 3a
HACTYITHUM QJITOPUTMOM: CIIEPILY 37ilICHIOETbCS aHali3 IOTPed Y TPYLOBUX pecypcax Ta IIPOrHO3yBaHHS IXHbOI
IVHaMiKU 3 ypaxyBaHHSM HEBU3HAUEHOCTI, (POpMYIOThCS IM(PPOBi Npoisi «IpaliBHUKIB-areHTiBy i3
XapaKTePUCTUKAMU KOMIIETEHLIN, TPOAYKTUBHOCTI Ta afalTUBHOCTI. Jlaji BiIOyBa€eTbCsI MyJIbTUAr€HTHE
[IpM3HAYEHHS 3aBJjaHb i3 ypaxyBaHHSIM aBTOHOMHOCTI areHTiB, KOMaHIHOI B3aeMOJIil Ta peCypCHOro 6ajiaHCy,
3aCTOCOBYIOTbCSI METOM HEUITKO] JIOTiKY, IMOBIpPHICHOTO Ta ClieHapHOTO aHaji3y. Y npoleci BAKOHAHHS POOiT
3[1i/ICHIOETHCSI MOHITOPYHT Ta AMHAMIUHA afjanTalist pecypcis, BKJIIOYHO 3 peKOHQirypatieto onepauniiHoi
IisI7IbHOCTI, IHTerpanielo TeXHOJIOTYHMX, KaJpOBUX Ta OpraHisaliHux $HakTopis i NiATprMaHHIM LUPPOBOI
KOIepeHTHOCTi CTPYKTYp. OLiHI0€eTbCS eEeKTUBHICTb yIIPaBIliHHS Ta PU3KKHU, 3a0€e311e4yeThCsl cCaMoopraHisallis Ta
CaMOHaBYaHHS areHTIB 14 MiIBULEHHS IPOAYKTUBHOCTI Ta iIHHOBALiHOrO NoTeHLiany. Hanpukinmi NpoBoguThLCS
3BOPOTHUI 3B’130K Ta NOCTIPOEKTHUI aHaIi3, 10 103BOJISIE YIOCKOHAIIOBATH METOZ0JIOTII0 PO3MOiNy pecypcis i
niABUIYBaTH CTiMKICTh Oprasisanii B 1udpoBoMy cepenoBullli; - apXiTeKTypy areHTHOI B3aeMO[Lii, SIKa BpaXxOBye
HEUiTKiCTb, IMOBIPHOCTI Ta CLIEHAPHICTh ITOBEIiHKU TPYLOBUX PECYPCiB. BLOCKOHANIEHO MOJENb CTPATETIYHO
3aJIeXXKHOI peKOH(Irypaii onepauiiiHoi AisibHOCTI Ta U1(PPOBOi KOT€PEHTHOCTI OpraHizalilHUX CTPYKTYP OJIs1
IIPOTHO3YBaHHS 3MiH PECYPCHOr0 6aj1aHCy; METOAUKO-TIPUKIIAIHMI arnlapaT OLiHIOBAaHHS iHHOBALIITHOTO
IIOTeHLjajly MigIPpUEMCTB-YYaCHUKIB IIPOEKTIB yepe3 MoO6Yy[OoBY Ta OOIPYHTYBaHHS iHTerpaliiiHoi Mmozei
HapOULyBaHHS IHHOBALIIMHOTO NOTEHIiay, o [I0E€NHYE TEXHOJIOTIYHI, KagpOoBi Ta OpraHizaliiHi YMHHUKMY,

NiABUILYIOYM aIANITUBHICTb Ta €()EKTUBHICTb YIIPABIiHCHKUX PilIEHb.

2. The dissertation research is devoted to the scientific and methodological substantiation, development and
practical verification of models and methods of multi-agent labor resource management in construction
development projects under uncertain conditions. The work is aimed at creating an intelligent personnel
management system - as a subsystem of construction organization in a development project - a component
capable of adaptation, self-learning and optimization of agent interaction taking into account dynamic changes in
the internal and external environment. The implementation of the set goal involves the formation of
methodological tools that ensure digital integration, flexibility and increased efficiency of organizational and labor
processes in construction development on the principles of innovation and sustainable development.The scientific
novelty of the work lies in the creation of a scientific and methodological basis and analytical tools that improve
the administration of labor resources in construction development projects under conditions of incomplete
certainty. The concept of a "digital worker" and an intellectualized resource management system with multi-agent
interaction, integrated with BIM and ERP systems, have been developed. The methodology for assessing innovative



potential and the architecture of agent interaction have been improved, which ensures a balance between agent
autonomy and system integrity, increasing the adaptability and sustainability of projects in a digital environment.
For the first time: - the leading conceptual definition of the study is formulated - the concept of "multi-agent
management of labor resources in a construction organization under conditions of incomplete certainty". The
definition covers the processes of coordination, distribution and adaptive use of labor resources with the
involvement of digital agents capable of self-organization and self-learning. The definition is stated as follows:
"Multi-agent management of labor resources in a construction organization under conditions of incomplete
certainty is a system of coordination, distribution and adaptive use of labor resources with the involvement of
digital agents capable of self-organization and self-learning. It provides a balance between the autonomy of agents
and the integrity of the organizational system, taking into account probabilistic, scenario and fuzzy factors. The
concept formalizes multi-agent interaction in the environment of development projects, increases the stability and
efficiency of resource management and serves as a scientific basis for the development of digital models of
planning and management of labor potential". Improved: - scientific, methodological and analytical approaches to
the formation of a model of labor resource management under conditions of uncertainty in a construction
organization that is the executor of a construction development project. The model regulates the actions of a
construction enterprise according to the following algorithm: first, an analysis of labor resource needs and
forecasting their dynamics is carried out, taking into account uncertainty, digital profiles of “agent workers” are
formed with the characteristics of competencies, productivity and adaptability. Next, multi-agent task assignment
takes place, taking into account the autonomy of agents, team interaction and resource balance, fuzzy logic,
probabilistic and scenario analysis methods are used. In the process of performing work, monitoring and dynamic
adaptation of resources is carried out, including the reconfiguration of operational activities, the integration of
technological, personnel and organizational factors and maintaining the digital coherence of structures.
Management efficiency and risks are assessed, self-organization and self-learning of agents are ensured to
increase productivity and innovative potential. At the end, feedback and post-project analysis are carried out,
which allows improving the resource allocation methodology and increasing the organization's resilience in the
digital environment; - the architecture of agent interaction, which takes into account the fuzziness, probabilities
and scenario behavior of labor resources. The model of strategically dependent reconfiguration of operational
activities and digital coherence of organizational structures for predicting changes in the resource balance has
been improved; methodological and applied apparatus for assessing the innovative potential of enterprises
participating in projects through the construction and substantiation of an integration model of increasing
innovative potential, which combines technological, personnel and organizational factors, increasing the
adaptability and effectiveness of management decisions.
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