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Pedepar/anoranis:

1. JocmiKeHHST MPUCBSIYCHO PO3B’A3aHHIO HAYKOBOI MpobaeMu GopMyBaHHS 3acal eKOHOMIKO-ITH(PPOBOTO
yIpaBIiHHS HiANPUEMCTBAMHU-CTEHKX0JIEPaMH MPOEKTIB OiocdhepocyMicHOro OyAiBHHUIITBA Ta PO3POOJICHHIO
IHCTpYMEHTapi0 OLIIHIOBaHHS, MPOTHO3YBaHHA i MiATPUMKH yIPaBIiHCHKHX pillieHb. MeTOI0 € HayKOBe
OOIPYHTYBaHHS EKOHOMIKO-ITU(POBHUX MOJICICH YIPaBIIHHS ITiAMPUEMCTBAMHU-CTCHKXOJJIEpaMH Ta MEXaHI3MIB 1X
pearnizanii B MyJbTHIIPOEKTHIN ekocucTeMi. OOTpYHTOBAHO €BOMIOLIIO YIIPABIiHHA BiJ iHAYCTpialbHO-PECYPCHOI Ta
MMPOEKTHO-TIPOIISCHOT MOAEIICH 110 IT(PPOBO-IHTETpaIifHOT, CTEHKXOJIAESPCHKO-EKOCUCTEMHOI 1 6iochepocymicHOT
E€KOHOMIKO-1I(ppoBOI MoseNell. Y TOUHEHO 3MiCT MiANPHUEMCTBA-CTEHKXOIAepa K BIIKPUTOI EKOHOMIYHOT CHCTEMH,

10 BUKOHY€ BU3HAYCHY (QYHKIIIOHATBHY POJIb Y MTPOEKTHIN €KOCHCTEMI, BHKOPHUCTOBYE Ta MPOAYKYE MaHi, IpuiMae



PU3UKHU ¥ BINIMBAE HA )KUTTEBOIIMKIIOBI PE3yJIbTaTH OYMiBEIHFHOTO aKTUBY. PO3p00I€HO OHTOJIOTIYHY MOACITH
€KOHOMIKO-LIM(PPOBOTO yNPaBIIiHHS, SIKA BIIOPSIAKOBYE B3a€MO3B’sI3KH (Pi3MYHUX 1 HUPPOBUX aKTHUBIB, IPOIIECIB,
YYaCHHUKIB, pECYpPCiB, MpaBui Ta oKa3HUKIB. C(hOpMOBaHO KOHIIEIITYaJIbHO-METOA0JIONYHY IaTHOpMY 3 IIicThbMa
B32€MOIIOB’ I3aHUMHU KOHTYPaMH, 110 3a0€3MeUyI0Th MIPUYMHHO-JIOT1YHE Y3TOKEHHS IHCTUTYLIHHUX BUMOT,

M POBUX JAHUX, PU3HKIB, pE3yNIBTATIB OIIIHIOBAHHS Ta KOPUTYBAIBHUX Aiil. PO3BHHYTO MeTomomoriunmii 6a3uc
CTIMKOCTI Ta Pe3UILEHTHOCTI MiANPUEMCTB-CTEHKXOJAEPiB Uepe3 iHTerpanito giHaHCOBOI, onepaiiHoi,
opranizamiiiaoi, inpopmamiitHo-mudpPoOBOI Ta EKOCHUCTEMHO1 CKIaT0BHX. Pe3MIIbEHTHICTE (PopMaizoBaHo
TIOCTTITOBHICTIO B3a€MOTIOB’SI3aHUX 3IaTHOCTEH «I1epe10aueHHsI — pearyBaHHs — BiJHOBJICHHS — TpaHC(opMariisn».
3amponoHOBaHO MOJEIh IHHOBAIITHO-EKOIOTI9HOT KOPIOPATUBHOI KYJIBTYPH, SKa IMOETHYE IIHHICHI OPIEHTHPH,
MOBEIIHKOBI HOpMH, HU(POBI KOMIIETEHTHOCTI Ta €KOJIOTIYHY BiAIMOBIAANBHICTh YYaCHUKIB. Po3po0iieHo MexaHizm
iHCTHTYHioOHAM3amii ESG-rpuHINIiB Yepe3 nepeTBOPEHHS KOXKHOI BUMOTH Ha BUMIPIOBAaHUN TTOKa3HUK, TPAHUYHE
3HAYCHHsI, JDKEPEIo AaHuX, chepy BiAMOBIAAIBHOCTI, CIIOCIO KOHTPOJIIO Ta KOPUTYBalIbHY Hit0. OOrpyHTOBaHO
MEXaHi3M a/IalTUBHOT aJIOKAIlil pU3HKIiB, 32 SIKUM BiJIIOBITaJIHHICTh 3aKPITLTIOETHCA 32 YIACHUKOM, CIIPOMOKHUM
KOHTPOJIIOBATH JDKEPEIIO PU3HKY, 3a100iraTy Horo pearizaiii abo MiHiMi3yBaTH HACHiAKH U1 IpoekTy. [lapamerpu
€KOHOMIKO-IIM(POBOTO YIIPABIiHHS ONEPaIliOHATI30BaHO B IHINKATHUBHO-KPUTEPIaTbHIN CUCTEMI, SIKA IOETHYE
€KOHOMIYHY pe3yJIbTaTUBHICTh, IU(PPOBY 3piIICTh yNpaBIiHHS, €KOJOTiUHY Ta OiochepocymicHy epeKTHBHICTD,
CTEUKXOIIEPHO-TIOIMHOIICHTPUIHY OPI€HTOBAHICTh W OpraHi3alliiHO-1HHOBAIIHHY CTIWKICTh. [HIUKaTOpH

OB’ sI3aHO 3 (pa3aMu KUTTEBOTO LUKITY MPOEKTY, IKEPESIaMH, BJIACHUKAMH Ta CLIOCO0aMU MIATBEPHKCHHS TAHUX.
3anpoBaPKeHO HEKOMIICHCAIIiiHI TOPOTH 0E3MeKH, HOPMATHBHOI BiIITOBIAHOCTI, €KOJIOTIYHIX OOMEXKeHb 1 SKOCTI
JaHUX, IOPYILIEHHS IKUX HE MOXKe OyTH HiBeJIbOBaHE BUCOKMMH 3HaUYCHHSAMH 1HIIUX napameTpiB. Lludposuit
IHCTpYMEHTapiil CTPYKTypPOBaHO Ha OCHOBI CIIFHOTO CEPEOBHUINA JTAHHUX, IHPOPMAIIHHOT MOIelTi 00’ eKTa,

UG poBOro ABIHUKA Ta MOIYJIiB MOHITOPUHTY, IPOTHO3YBaHHS i KOHTPOJII0. Po3pobieHo GararopiBHEBY HEHiTKO-
noriyny moaens IDEM, npusHaueny JUIs iHTerpajibHOI JIarHOCTHKY YIIPaBJIiHCHKOT'O CTaHy HMiAIPUEMCTB -
CTEUKXOJIJICPIB 32 YMOB PI3HOPIAHOCTI JaHUX, HEBU3HAYCHOCTI Ta B3a€EMO3aJIC)KHOCTI OLIIHIOBAHUX TTapaMeTpiB.
Pe3ynbraT MoaenroBaHHS IIPEICTaBICHO HOPMOBAaHUM 3HaueHHIM IDEM, komnonenTHUM mipodinem Outl-Out5 Ta
JUPEKTHBHUM PIBHEM YIPaBIIiHCHKOTO CTaHy MiANPUEMCTBA — BUIEPEPKATLHUM, CTIKHM, TOCTATHIM, TIEPEXiTHIM
a00 KpUTHYHUM. [HTeTpanbHa OIliHKA BU3HAYAE 3aralbHUN PIBEHb CIIPOMOKHOCTI MIAPUEMCTBA JI0 Y4acTi B
npoekTax OiochepocymicHOro OYyAIBHHUIITBA, TOJII SIK KOMITOHEHTHUH MPOGiih PO3KPUBAE BHYTPIIIHIO CTPYKTYPY
pe3yJbTary, BUsIBIsiE 0OMEXYBAIBHY MiJICHCTEMY 1 cTpYKTypHi ntucbanancu. 3apasku ibomy IDEM BukOHY€ He
JIUIIE OIIHIOBAIIbHY, a i IarHOCTUYHY (DYHKIIif0, 3a0€3Meuyour MPOCTEKYBAHUH TIepeXif] BiJl IEPBUHHUX
IHIUKATOPIB 710 3MICTOBOI iHTEpIpeTallii yIpaBIiHCHKOTO CTaHy Ta BUOOPY KOpUTYBaNbHUX Aid. [IpakTnuHa
anpoOarist IDEM Ha eMmipuuHUX JaHUX JOCTIKYBaHUX MiANPHUEMCTB 1 cLieHapHO c()OPMOBaHUX KOMOiHALIISX
Out1-Out5 miarBepauia QyHKIIOHAIBHY CIPOMOXKHICTh MOJIEII, JIOTTUHY Y3TOJKEHICTh 0a31 HEUITKUX ITPABHII,
YYTJIWBICTH IHTETPAILHOI OLIHKH A0 3MiHM BXiIHUX IapaMeTpiB Ta 34aTHICTh PO3Mi3HABATH KpaiiHi, IPOMIXKHI U
CTPYKTYypHO He30anaHcoBaHi crand. Ha ocHoBi IDEM po3po0IieHo 1iarHOCTUKO-PEKOMEHIAIIHHUN MEXaHi3M, KU
MEPETBOPIOE IHTETPAbHY OLIHKY, AUPEKTUBHUN PiBEHb 1 KOMIOHEHTHUH NPO Qi MiAIPUEMCTBA HA KPUTEPil
BiIOOpY MapTHEPiB, AU epeHIiHOBaHI YMOBH Y4aCTi B MIPOEKTI, KOHTPAKTHI OOMEXKEHHS, KOHTPOJIbHI IOKA3HUKH Ta
aJpecHi MPOTrpaMu PO3BUTKY. 3alpONOHOBaHUHN iHCTPYMEHTApil MPU3HAYEHUN JIsl OLIHIOBaHHS TOTOBHOCTI

i PUEMCTB 10 6iochepocyMiCHOTO BUPOOHUIITBA, BUSBIICHHS (PYHKI[IOHANBHUX JUCOANTAHCIB, AJIOKAIIi1
BiJIITOBIIaJIbHOCTI, CTPEC-TECTyBaHHS Ta NOPIBHSIHHS YIPaBIIHCHKUX albTEPHATHB.

2.The research addresses the scientific problem of developing the foundations of economic and digital
management of stakeholder enterprises involved in biosphere-compatible construction projects, along with tools
for assessment, forecasting and decision support. Its purpose is to provide a scientific rationale for the relevant
models and mechanisms for their implementation within a multi-project ecosystem. The evolution of management
from industrial-resource and project-process models towards digital-integration, stakeholder-ecosystem and
biosphere-compatible economic and digital models is substantiated. The concept of a stakeholder enterprise is
refined and interpreted as an open economic system that performs a defined functional role within a project

ecosystem, uses and generates data, assumes risks and influences the life-cycle performance of a built asset. An



ontological model of economic and digital management is developed to structure the relationships among physical
and digital assets, processes, participants, resources, rules and indicators. A conceptual and methodological
platform comprising six interconnected domains is established to ensure the causal and logical alignment of
institutional requirements, digital data, risks, assessment results and corrective actions. The methodological
foundations for the stability and resilience of stakeholder enterprises are advanced through the integration of
financial, operational, organisational, information and digital, and ecosystem components. Resilience is formalised
as a sequence of interrelated capabilities: anticipation, response, recovery and transformation. A model of
innovation and environmental corporate culture is proposed, combining participants’ value orientations,
behavioural norms, digital competences and environmental responsibility. A mechanism for institutionalising ESG
principles is developed by translating each requirement into a measurable indicator, threshold value, data source,
area of responsibility, control procedure and corrective action. A mechanism for adaptive risk allocation is
substantiated, under which responsibility is assigned to the participant capable of controlling the source of risk,
preventing its materialisation or minimising its consequences for the project. The parameters of economic and
digital management are operationalised within an indicative and criteria-based system that combines economic
performance, digital management maturity, environmental and biosphere-compatible performance, stakeholder
and human-centred orientation, and organisational and innovation stability. The indicators are linked to project
life-cycle phases, data sources, data owners and verification methods. Non-compensatory thresholds are
introduced for safety, regulatory compliance, environmental constraints and data quality; failure to meet these
thresholds cannot be offset by high values of other parameters. The digital toolkit is structured around a common
data environment, an asset information model, a digital twin, and monitoring, forecasting and control modules. A
multilevel fuzzy logic IDEM model is developed for the integrated diagnosis of the managerial state of stakeholder
enterprises under conditions of heterogeneous data, uncertainty and interdependence among the assessed
parameters. The modelling outcome is represented by a normalised IDEM value, an Out1-Out5 component profile
and a directive level of the enterprise’s managerial state, classified as advanced, stable, sufficient, transitional or
critical. The integrated score determines the enterprise’s overall capability to participate in biosphere-compatible
construction projects, whereas the component profile reveals the internal structure of the result and identifies the
constraining subsystem and structural imbalances. IDEM therefore performs both assessment and diagnostic
functions, providing a traceable transition from primary indicators to a substantive interpretation of the
enterprise’s managerial state and the selection of corrective actions. Practical testing of IDEM using empirical data
from the enterprises under study and scenario-generated combinations of Outl—Out5 confirms the model’s
functional capability, the logical consistency of its fuzzy rule base, the sensitivity of the integrated score to
changes in input parameters, and its ability to recognise extreme, intermediate and structurally imbalanced states.
An IDEM-based diagnostic and recommendation mechanism is developed to translate the enterprise’s integrated
score, directive level and component profile into partner selection criteria, differentiated conditions for project
participation, contractual constraints, performance indicators and targeted development programmes. The
proposed toolkit is intended to assess enterprises’ readiness for biosphere-compatible production, identify

functional imbalances, allocate responsibility, conduct stress testing and compare managerial alternatives.
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