AHOTAIIA
Ouaiitnuk B. M. HaykoBo npuxk/jiagHuii iHCTPpYMeHTapid BHU3HAYEHHS
TPUBAJIOCTI OyIiBHMITBA B yMOBax eHeprokpusu. — Kpanigikauiiina naykosa
npausi HA NPaBax PpyKoOIuCY.
Hucepraiiss Ha 3100yTTS HAyKOBOTO CTyNeHs jokTopa ¢inocodii 3a
cnemiaibHicTIO 192  «bymiBHUITBO Ta 1UUBUIBHA iHXKeHepi». — KuiBchkuid

HalOHAIBHHUH yHIBepcUTeT OyaiBHHITBA 1 apxiTekTypu MOH VYkpainu, Kuis, 2026.

JlucepramiiiHa podoTa IPUCBSYECHA BHPINICHHIO aKTyaJbHOI HAyKOBO-
MPUKIaAHOT MPOoOIeMH BU3HAYCHHS Ta ONTUMI3allll TPUBAJIOCTI OY/IIBHUIITBA B YMOBaX
CHEPTOKPM3M  NUISIXOM  PO3pOONIEHHST ~ aBTOPCHKOTO — HAYKOBO-IIPHUKJIAJAHOTO
IHCTPYMEHTApI0 aJalTUBHOTO YIPABIIHHS KaJleHIApHUMHU TapaMeTpaMu peasizamii
IHBECTHUIIMHO-0Y/TIBEJILHUX TTPOEKTIB.

AKTyanbHICTP  JIOCII/DKCHHSI  3YMOBJICHa  CYTTEBUMH  3MIHAMH  YMOB
GyHKIIOHYBaHHS OyTiBEIBHOT Tamy3i YKpainu, 1110 BUHUKIIM BHACTIIOK BOCHHUX JIiHA,
pyHHYBaHHSA 00'eKTIB CHepreTUYHOo IH(pPaCTPYKTypH, HecTallIbHOCTI
eHeprozabesneyeHs, JAe(pilUTy TPYAOBUX PpECYpCiB, MOPYILEHHS JIOTICTUYHUX
JAHIIOTIB MOCTa4aHHS Ta HeOoOXigHOCTI peami3aulii MacmITaOHUX Mporpam
PEKOHCTPYKLIi ¥ MIC/ISIBOEHHOTO BiJHOBJIIEHHS. 3a TakUX YMOB 3a0e3leueHHs
HOPMATUBHOI TPHUBAJOCTI OyNiBHUITBA CTa€ OJHUM 13 KJIIOUOBHX (hakTopiB
e eKTUBHOCTI peaizalil IHBECTUIIIMHO-0YIIBEIbHUX MPOEKTIB, & TPAAULIHHI i IX0IH
70 KaJCHJApHOTO IUIAHYBAHHA, SIKI TIPYHTYIOThCS Ha MPUIYHICHHI CTAa0UILHOCTI
BUPOOHUYOI0 CEpe/IOBUINA, BTPAYAIOTh CBOK MPAKTUYHY €(DEKTUBHICTD.

[IpoBenennii aHami3 Cy4acHHUX HAyKOBHX JOCIIIKEHb 3aCBIAYMB, IO ICHYIOYI
METOOW BHU3HAYEHHsT TpUBAlNOCTI OyAIBHMUIITBA TIEPEBAKHO OpIEHTOBaHI Ha
(dyHKIIOHYBaHHsl Oy/IIBEJILHOIO BUPOOHUIITBA B YMOBAX BIJHOCHO CTaOUIbHOTO
pecypcHOro 3a0e3lne4eHHs Ta MPaKTHYHO HE BPAaXOBYKOTh KOMIUIEKCHHH BIUIHMB
peKHUMIB eHepro3abe3rneyeHHs, HEPUTMIYHOCTI BHUKOHAHHA pOOIT, HEoOXigHOCTI
a/IallTUBHOTIO IE€PEPO3MNOALLY TPYIAOBUX PECYPCIB, 3MIHU KPUTUYHOCTI OyAi1BEJIbHUX

MPOLECIB 1 CLIEHAPHOTO XapakTepy peanizaiii OyaiBesbHUX NpoekTiB. e 00ymoBimioe



HEOOXITHICTh TIEPEXOay BiA TPAAMIIMHOTO HOPMATHBHOTO BH3HAYCHHS TPHBAIOCTI
OyIiBHUITBA 710 a[alITUBHOTO YIPABIIiHHS KaJEHJIAPHUMHU MapaMeTpaMH MPOEKTY Ha
OCHOBI KOMIUIEKCHOTO BpaxyBaHHS OpraHi3alliHO-TEXHOJIOTIYHHUX, PEeCYpPCHUX,
EHepreTHYHMX Ta iH(opMaIiiHO-aHATITUYHUX (PAKTOPIB.

HaykoBa i7es1 JOCIiKeHHS TPYHTYETbCS Ha MOJIOKEHHI, BIAMOBIAHO A0 KOO
TPUBAJICTh OYJIBHHIITBA B YMOBAaX CHEPIrOKPU3U JIOUUIBHO PO3MISAATH HE SIK
dikcoBanuil pe3yabTaT HOPMAaTHBHOTO PO3PAxXyHKY, a fAK aJalTUBHUN KepOBaHMUH
mapameTp, mo (GOpMYyeEThCA B TpOLEC] MPUHHATTA OpTraHI3aMIHO-TEXHOIOTIYHUX
pillieHb 3aJIEXKHO BiJl 3MIH PECYPCHOTO 3a0e3reueHHs, peKUMIB €HEPronocTayaHHs Ta
ClLieHapliB peaizanli OyaIBeJbHOrO MpoekTy. Peanizaiisi Takoro Mmijxoay CTBOPIOE
METOIOJIOT14HI MEPEIYMOBH AJIs1 PO3POOICHHS IHTErPOBAHOTO HAYKOBO-TIPHUKIIAJAHOTO
IHCTpYMEHTapito, sKuii 3abe3redye MiBUIICHHS JIOCTOBIPHOCTI IMPOTHO3YBAHHS
CTPOKIB Oy/iBHUIITBA, €(PEKTUBHOCTI BHKOPUCTAHHS PECYpPCIB 1 OOIpYyHTOBAHOCTI
YIPaBIiHCBKUX PIIICHb B YMOBaX HECTAOIILHOTO BUPOOHUYOIO CEPEIOBHILA.

AKTyalbHiCTh TeMH by/iBenbHa ramy3s € OHIEIO 3 0a30BHUX CKJIaJ0BHUX
HaAllOHAJIbHOI EKOHOMIKH, Bl e(QeKTHMBHOCTI (DYHKLIOHYBAHHS SIKOI 3aJICKUTH
PO3BUTOK BUPOOHMYOI Ta COLIAIBHOI 1H(PACTPYKTYpH, peasidailis IHBECTULINHHO-
OyIiBENbHUX MPOEKTIB, 3a0€3MeYeHHs CTalOr0 €KOHOMIYHOTO PO3BUTKY JAEpP’KaBH Ta
BiJTHOBJICHHSI TEPUTOPIH, 1110 3a3HaJIM PyHHYBaHb YHACIIIOK BOEHHMX Jiil. B ymoBax
MICHSBOEHHOI BiAOynoBM YKpaiHM 0cOOMMBOro 3HaueHHs HalOyBae mpodieMa
3a0e3MeueHHs CBOECYACHOI peanizailii OyAiBeTbHUX MPOEKTIB, OCKUIBKH TPUBAJICTH
OymiBHHIITBA O€3MOCEPEIHBO BILIMBAE Ha ¢(DEKTUBHICTh BUKOPUCTAHHS (PIHAHCOBUX,
MaTeplajbHO-TEXHIYHUX, TPYAOBHX Ta CHEPIeTHUYHHUX PECypCIB, a TaKOXk BU3HAYA€
TEMITM BIAHOBJIEHHSA O0'€KTIB >KMTIOBOI, TPAHCIIOPTHOI, MPOMHCIOBOI Ta COLIlaIbHOI
1H(DPaCTPYKTYpH.

CyvacHi yMoBU (yHKIIIOHYBaHHs Oy/IBEJIBHOI Trajy3l XapakTepU3YKThCs
BHCOKHM PIBHEM HEBM3HAYEHOCTI, 1110 OOYMOBIICHUI HECTA0UIBHICTIO CHEPIreTUYHOTO
3a0e3nedeHHs, Ae(ilMTOM TPYIOBUX PECYpCIB, MOPYIICHHIM JIOTICTUYHUX JIAHIIOTIB
[OCTA4aHHsl, HEPUTMIYHICTHO BHUKOHAHHS  Oy[iBEJIbHMX  IPOLECIB, 3MIHOKO

TEXHOJIOTIYHOT MOCJIJIOBHOCTI BHKOHAHHS POOIT Ta HEOOXITHICTIO OMEepaTUBHOIO
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KOpUTyBaHHS KajJeHaapHuxX rpadikiB. CyKymHHWH BIUIMB 3a3HAUYCHUX YHHHHKIB
NPU3BOIUTHL JIO0 ICTOTHOTO 30uibllIeHHS (AKTUYHOI TPHUBANIOCTI OyIiBHUIITBA,
3HUKEHHS  €(EeKTHMBHOCTI  OPraHi3alliiHO-TeXHOJIOTIYHUX  pIllIeHb,  BTPATH
NPOAYKTUBHOCTI Oy/1iBEIbHOTO BUPOOHMIITBA Ta 3POCTAHHS PHU3MKIB HEBHUKOHAHHSI
1HBECTHUIIIITHO-Oy/1IBEJIbHUX MPOEKTIB Y BCTAHOBIIEHI CTPOKH.

[TpoBenenuii aHani3 HAyKOBHX JIOCJI/UKEHb CBIIUUTB, [0 ICHYKOYI METOJIH
BH3HAYCHHS TPHUBAJIOCTI OyAIBHUITBA NMEPEeBaXHO 0a3ylOThHCA Ha HOPMATHBHHX a00
ACTECPMIHOBAaHMX IMIAX0AaX 1 PO3poOIAInca I yMOB BIZHOCHO CTaOIIBHOTO
(hyHKIIOHYBaHHS Oy/11BEJIbHOTO BUPOOHUIITBA. Takl METOIH HEIOCTATHBO BPAXOBYIOTh
KOMILJICKCHUH BIUIMB PEKHUMIB €HEPro3a0e3reyeHHs, peCypCHUX 0OMEXKEHb, 3MIHHOI
KPUTHYHOCTI OyIIBETBHUX TIPOIECIB, HEOOXITHOCTI aJanTHBHOTO TMEPEpO3MOALTY
TPYIOBUX PECYpPCIB Ta CIEHAPHOTO XapakTepy peasisailii OyaiBeIbHUX MPOEKTIB, MO0
ICTOTHO OOMEXKY€ MOKITMBOCTI X MPAKTUYHOTO 3aCTOCYBAHHS B CY4acCHUX YMOBaXx.

3a TakMx yMOB BHHHKA€ 00'€ekTHBHa moTpeda y PO3BUTKY TCOPETHUHHX 1
METOIMYHUX 3acajl YIPABIIHHS TPUBAIICTIO OY/IiBHUIITBA, 3aCHOBAHUX Ha MPUHIIUIIAX
aJanTUBHOCTI, CHUCTEMHOCTI Ta IHTEIPOBAHOIO BpaxXyBaHHS OpraHizaliiHo-
TEXHOJIOTTYHUX, PECYPCHUX, EHEPIreTUUHUX Ta IHPOPMALIIIHO-aHATITUYHUX (PAKTOPIB.
Peanmizanis Takoro miAxXomy —moTpedye  CTBOpEHHS  HAYKOBO-IIPUKJIAAHOTO
IHCTpYMEHTapito, 37arHOro 3abe3neduTd (GopMamizaiiio MPOoILeciB BU3HAYEHHS Ta
ONTHMI3allll TPMBATIOCTI OyMIBHUIITBA, MIATPUMKY IPHHHATTS YIPABIIHCHKUX PIIICHb,
dopMyBaHHS aNbTEPHATUBHMX CIEHApIiB peaiisalii MpOEKTIB 1 OMNEepaTUBHE
KOPUI'YBaHHS KaJCHIapHUX I[apaMeTpiB BUAMOBIAHO 70 3MiH BHPOOHHYOIO
Cepe0BHILIA.

Came MM 0OyMOBIE€HAa AaKTyaJbHICTh TUCEPTAINHOTO MJOCHIIKEHHS, SKEe
CIIPSIMOBAHE Ha BUPIIICHHS aKTyaJbHOI HAyKOBO-NPUKIAHOI Mpo6ieMy BU3HAYCHHS
Ta ONTUMI3AIiT TPUBANOCTI OYAIBHUIITBA B yMOBAX EHEPrOKPHU3H ILIJIIXOM PO3POOIICHHS
aBTOPCBHKOTO  HAyKOBO-TIPHKJIAJHOTO 1HCTPYMEHTApil0 aJarnTHBHOTO YIPABIIHHSA
KaJIeHIapHUMHM TTapaMeTpaMu peajtizallii IHBeCTUIIHHO-OyIiBEIbHUX MPOEKTIB.

Meta nocjiakenHsi. Metoro quceprailiitHoi poO0OTH € po3po0sIeHHS Ta HAYKOBE

OOIPYHTYBaHHS IHTETPOBAHOTO aBTOPCHKOIO HAYKOBO-TIPUKIIAAHOTO THCTPYMEHTAPIIO



BH3HAYEHHS Ta ONMTHMI3amii TpUBaIOCTI OyAIBHUIITBA B YMOBAaX €HEPrOKPH3H, KUK
3a0e3rnevye aJanTHBHE YIPAaBIiHHS KalleHJapHUMH T[apaMeTpaMd iHBECTHUIIiIHO-
Oy/lIBEJIbHUX IIPOEKTIB HA OCHOBI KOMIUIEKCHOIO BpaxXyBaHHS OpraHizaliiHo-
TEXHOJIOTIYHUX, PECYPCHHUX, EHEPreTUUHUX Ta IHPOpMallifHO-aHATITUYHHUX (PAKTOPIB.

3aBaanus aoc/ipkeHHs. [ JOCSTHEHHS TOCTaBIIEHOT METH Y IUCepTalliiH1H
po0OTI BUPIMIEHO KOMIUICKC B3a€MOIIOB'SI3aHUX HAYKOBUX 3aBJaHb, 110 OXOILIIOIOTH
aHaI3 Cy4acHOTO CTaHy HAYKOBHX JOCIIKCHB 1 TIPAKTUKA BU3HAYCHHSA TPUBAIOCTI
OyZIBHHUIITBA B YMOBaX CHEPTOKpH3H; (OpMyBaHHA TEOPETUKO-METOIOIOTIIHHUX 3aca/l
afanTUBHOTO YHNpPaBIIHHSA TPUBAJIICTIHO OYJIBHULITBA Ta HAyKOBOI TIIIMOTE3U
JTOCJIDKCHHS; PO3PO0JICHHS KOHLEMNIIT IHTErPOBAHOI0 aBTOPCHKOr0 HAyKOBO-
MPUKIAJHOTO IHCTPYMEHTApPI0; CTBOPEHHS OpTaHi3allliHO-TEXHOJIOTIYHUX MOJICTeH,
MAaTEeMAaTHYHOTO  amapary, aJrOpuTMIB  Ta  METOAMKH  (DYHKIIOHYBaHHs
IHCTPYMEHTApII0; a TaK0X BUKOHAHHS MOTO NMPaKTHYHOI arpoOarlii Ta OI[IHIOBAHHSI
e(peKTUBHOCTI 3alPOTIOHOBAHUX PIllICHb.

006'ext pociaimxennsi. O0'€KTOM JOCTIKEHHS € TPOIIECH OpraHizarii Ta
YIPABJIIHHS peali3alielo IHBECTULIIHHO-0Y11BEJILHUX TIPOEKTIB B YMOBAaX HECTIMKOrO
pPECYPCHOr0 Ta €HepreTUYHOro 3a0e3neyeHHsl.

IIpenmer pocaimkennsi. [IpeamMeTomM AOCTIKEHHS € TEOPETUYHI, METOIHUIHI
Ta NPUKIAAHI 3acajd BH3HAYEHHS U onTumizaiii TpUBAJIOCTI OYIiBHMIITBA,
Opra”izaliifHO-TeXHOJOTIUYHI  MOJeNl, MaTeMaTHYHUM amapaT, ajiropuTMH Ta
ABTOPCHKUN  HAYKOBO-MIPUKIAAHMHA 1HCTpYMEHTAapii aJanTUBHOTO  YIPABIIIHHA
KaJICHIAPHUMH [apaMeTpaMu OyTIBEJIbHUX TIPOEKTIB B YMOBaX €HEPTOKPH3H.

Metoan jgociigeHHsi. MeETOOOJOTIYHOK  OCHOBOK)  JOCIHIIKCHHS €
CHUCTEMHHMH, NIPOLIECHHUH, PECYPCHHUI Ta CIIEHApHUH MIAXOAW OO0 aHaJi3y oprasizarii
OymiBeJIbHOrO BUpOOHHITBA. /{7 JIOCSATHEHHS TOCTaBIICHOI METH BHKOPHCTAHO
KOMIUIEKC 3arajilbHOHayKOBHUX 1 CI€IIaJIbHUX METOIB JOCIIKEHHS, 30KpeMa METO/IU
CHCTEMHOIO aHalidy, aHali3y Ta CHHTEe3y, OpraHizaliiHO-TeXHOJOTIYHOIO i
eKOHOMIKO-MaTEMaTHYHOTO  MOJICTIOBAHHSA, MEPEKEBOTO Ta  KaJICHIApPHOTO
[UIAHYBAHHSI, CLIEHAPHOI0 M IMITALIMHOIO MOJEIOBAHHSA, [OPIBHSJIBHOIO aHali3y,

EKCIIEPTHOIO OLIHIOBAHHS, a TAKOK METOAU LU(POBOro MOAEIOBaHHS Oya1BEIbHUX



MPOIIECiB, M0 3a0e3neqmin po3podieHHs, GopMamizaiio Ta MPaAKTHIHY anpodaIio
aBTOPCHKOTO HAYKOBO-TIPUKJIATHOTO 1HCTPYMEHTAPIil0 BU3HAYEHHs Ta OMTHMI3allii
TPUBAJIOCTI OYy/1IBHUIITBA.

HaykoBa HOBHM3HA ojiep:KaHUX pe3yJbTaTiB. HaykoBa HOBH3Ha oJiepikaHUX
pe3ynbTaTiB TMOJATaE y BHUPIMICHHI aKTyalbHOI HAyKOBO-TIPHKIAIHOT TMPOOIEMH
BU3HAYCHHSI TA ONTUMI3AIIIT TPHBAJIOCTI Oy IIBHHIITBA B YMOBaX CHEPrOKPU3HU IIJITXOM
pPO3pOONCHHA IHTETPOBAHOTO ABTOPCHKOTO HAYKOBO-NPHKIAAHOTO IHCTPYMEHTAPIIO
aIaTHBHOTO YIPABIIHHA KaJCHAAPHUMH TapaMeTpPaMH 1HBECTHIIIHO-OYAIBEIbHIX
MpOEKTIB. Yrepiie po3po0JCHO IHTErPOBAHWA aBTOPCHKHH HayKOBO-IIPHKIIATHHUH
IHCTpYMEHTapli, SKUHA  TO€JHYE  KOHUEMUIK  aJalTHBHOrO  YMPaBJIHHA,
Oprafi3anifHO-TeXHOJOTIYHI MO, MaTEMaTHYHUI anapaT, MEeXaHI3MH 3rOpPTaHHA
OyIIBEJIBHUX ITOTOKIB, MOJICNb aJaliTHBHOTO IIEPEPO3TOALTY TPYIOBHX PECYpPCIB,
ATOPUTMU  BU3HAYECHHS Ta ONTHMI3Alli TPUBAIOCTI OYIBHULTBA W METOJIUKY
(GYHKI[IOHYBaHHS  IHCTPYMEHTapilo.  YJIOCKOHQJICHO MaTeMaTHMYHHM  amapar
BU3HAUEHHS Ta ONTHUMI3aIlii TPUBAIOCTI OYIIBHUITBA, OpraHi3aliiHO-TEXHOJOTIUHI
MOJIEJIl aJallTUBHOIO YIIPABJIIHHS Ta aIrOPUTM CLEHApHOr0 BUOOpY opraHizariitHo-
TEXHOJOTIYHUX pimieHb. HaOyim noaaabuoro po3BUTKY HayKOBO-METOAMYHI M1IX0H
10 aJanTHBHOIO YMPaBIiHHS TPUBANICTIO OYIIBHHUIITBA, Kiacudikaiii OyIiBelIbHUX
MpOIECiB 3a pIBHEM CHEPreTHUYHO! 3aJIe)KHOCTI Ta BHUKOPHCTAHHS MEXaHi3MiB
aIalTUBHOTO MEPEPO3NOILTY TPYJAOBHX PECYPCIB Y CUCTEMI OpraHizaiiii 0y 1iBeJIbHOTO
BHPOOHHUIITBA.

IIpakTHyHe 3HA4YeHHS OJep:KAHUX pe3yabTaTiB. [lpakTHyHe 3HAYCHHS
OJCpPKAHUX PE3YJIbTATIB IOJArae y MOXIHMBOCTI BHMKOPUCTaHHA PO3pO0JEHOro
aBTOPCHKOTO HAYKOBO-TIPUKJIAAHOTO 1HCTPYMEHTApIIO MPH TUTAHYBAaHHI Ta peami3alli
IHBECTHULIMHO-OYIIBEIbHUX MIPOEKTIB, PEKOHCTPYKIIIT Ta BiAOYI0B1 00'€KTIB B yMOBax
HECTIMKOIO0 PECypCHOro i eHepreTM4Horo 3ade3rnedeHHs. 3arporoHOBAaHI MOJENI,
AITOPUTMH  Ta METOAMKAa (YHKIIOHYBAaHHS 1HCTPYMEHTapi0 3a0e3medyioTh
MiABMILEHHS  JOCTOBIPHOCTI ~ TPOTHO3YBaHHS  TPUBAJIOCTI  Oy/IIBHMIITBA,

OOIpYHTOBAHOCTI YIPaBJIIHCHKUX PilllEHb, €(PEKTUBHOCTI BUKOPUCTAHHS TPYJOBUX



pecypciB, 3HWKCHHSI PU3UKY TMOPYLICHHS KaJeHIapHUX TpadikiB Ta MiABUIICHHS
aIalTUBHOCTI yIIpaBIiHHS Oy/1iBeIbHUMHU MPOIIECAMHU.

[IpakTHuyHa anpoOauisi pe3yjbTaTiB Jocixkenns. [Ipakrnuny anpoOariio
ABTOPCHKOTO HAYKOBO-TIPHKJIAJHOTO I1HCTPYMEHTApil0 BHKOHAHO HAa pealbHOMY
o0'ekTi pexkoHCTpykuii B MmicTi KueBi, jJe MiATBEpIKEHO HOro Mnpane3iaTHiCTh,
e(pEKTUBHICTh Ta MOMJIMBICThH IMPAKTHYHOIO 3aCTOCYBAHHS B YMOBaxX HECTAO0LILHOIO
CHepreTHyHoro 3abesmeueHuda. OTpumaHl pe3yJbTaTH 3aCBIAYMIIA  ITIABUINCHHA
e(eKTUBHOCTI  KaJCHJApHOTO TUIAaHyBaHHSA, CKOPOYCHHA BTpaT TPHUBAJIOCTI
OyIIBHHIITBA Ta MIATBEPAUIN CPOPMYIIbOBAHY HAYKOBY T1IOTE3Y JOCIIIKEHHS.

[IpakTHyHe BUKOPHCTAHHS pe3yJabraTiB. OnepkaHl pe3ysibTaTH MOKYThb
OyTH BUKOpHCTaHI Oy/1IBEIbHUMH, MPOEKTHUMH Ta JECBEJIONEPCHKUMH OpPTaHi3allisiMH,
OpraHaMH Jep)KaBHOI BJaJH W MICIICBOIO CaMOBPSAYBAaHHS, IMIIIPHEMCTBAMH, IO
peali3yloTh 1HBECTULIHHO-OY/IIBEJIbHI MPOEKTH, a TAKOK y HAYKOBIM Ta OCBITHIH
TISUTBHOCTI 3aKJIajIiB BUILOI OCBITH TiJ Yac MIATOTOBKHM (haxiBIIB 3a CHEIIANbHICTIO
192 «byaiBHMITBO TAa UBLIbLHA IHKEHEPIA».

Y nepuomy po3aijii BUKOHAHO aHaJjli3 Cy4acHOTO CTaHy HayKOBHMX JOCJIIJIKEHb,
HOPMATHBHO-METOJINYHOTO 3a0e3MeueHHs] Ta MNPAaKTUKU BU3HAYEHHS TPUBAJIOCTI
OyIBHUIITBA B YMOBax HECTaOUILHOIO PECYpPCHOTO i €HEPreTUUHOI0 3a0e3MeueHHs.
JlocnipkeHO BIUIUB CHEPrOKpH3W Ha OpraHi3aiiio OyiBeIbHOrO BHPOOHHUIITBA,
MPOAHATI30BAHO ICHYIOUl METOIM KaJCHJAPHOrO TUIAHYBAHHS Ta BCTAHOBJIEHO IX
OCHOBHI OOMEXEHHS 100 BHUKOPHUCTAHHS B YMOBAaX 3MIHHOTO BHPOOHHUYOTO
cepenonuma. OOIpyHTOBaHO HEOOXITHICTE PO3pOOJICHHS aJalNTHBHHUX IAXOMIB 10
BU3HAYCHHS Ta ONTUMI3ALl TPHBAJIOCTI Oy AIBHULITBA.

Y  apyromy posaiai  chopmMoBaHO  TEOPETHKO-METOMOJIOTIYHI  3acaau
JOOCIIDKEHHS, OOIPYHTOBAaHO KOHLICIIIIIO aanTHBHOTO YIPAaBIIIHHS TPHUBAIICTIO
OyJaiBHMLITBA Ta C(OPMYJILOBAHO HAYKOBY Tinore3y JociiukeHHs. Po3polieHo
KOHIICTITYyaJIbHI MOJIOKCHHS BU3HAYEHHs TPHBAJIOCTI OYAIBHUITBA SIK aJalTHUBHOIO
KEPOBAHOTO MapaMeTpa, Mo GOpPMYETHCS TMiI KOMIIJICKCHMM BIUIMBOM OpraHi3aliiitHo-
TEXHOJIOTTYHUX, PECYPCHUX, CHEPreTUUHHUX Ta IHPOPMALIINHO-aHATITUUHUX (PAaKTOPIB,

a TaKOX CPOPMOBAHO CTPYKTYPHO-JIOTIUHY MOJIEIb JAOCHTIIKEHHSI.
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Y TperboMy po3aii po3po0ieHO aBTOPCHKMM IHTETPOBAHHIT HAYKOBO-
NPUKIAHUA THCTPYMEHTApiid BU3HAYEHHS Ta ONTUMI3allii TPUBAIOCTI Oy IIBHUIITBA B
yMOBaxX EHEProkpusu. 3ampornoHOBAHO  OpraHi3aliiHO-TeXHOJIOTIYHI  MOJel
aJIaTUBHOTO  YTMPABIiHHA, MaTeMaTHYHWH amapaT BU3HA4YeHHS TPHUBAJIOCTI
Oy/JIBHUIITBA, MEXaHI3MHU 3rOPTaHHsS Ta MOBTOPHOIO PpO3ropTaHHs OyaiBENIbHUX
MOTOKIB, MOJIEIb aJAlITHBHOTO TIEPEpO3INOJALTY TPYAOBHX PECypCiB, aJIrOpUTM
BH3HAYCHHSA Ta ONTUMI3Alli TpHBAJIOCTI OyMIBHUITBA, a TaKOkK METOJUKY
(GyHKIIOHYBaHHS aBTOPCHKOTO IHCTPYMEHTApIIO.

Y d4erBepToOMYy PpO3AilJi BHKOHAHO IPAKTH4YHY anpoOaii po3polJieHOro
aBTOPCHKOI'0  HAyKOBO-TIPUKJIAJHOTO 1HCTPYMEHTApPI0 Ha peajibHOMY 00'€KTI
pexoHcTpykiii. OniHeHO eEeKTHUBHICTH 3alpOMOHOBAHMX MOJENCH, AITOPUTMIB 1
METOIHUKH, IATBEPHKECHO X TPAKTHYHY MPHJIATHICTH Ta e()EKTHBHICTH, a TaKOK
JOBE/ICHO MOKJIMBICTh BUKOPUCTAHHS aBTOPCHKOI0 IHCTPYMEHTAPIFO /IS MiABULICHHS
e(eKTUBHOCTI YIpPaBIIHHI TPUBAIICTIO OYJAIBHUITBA B YMOBAaX E€HEPreTUYHOI
HecTabimpHOCTI. Pesymbrat ampobariii miaTBepamm chOpMYyITbOBaHY HAyKOBY
rinoTe3y Ta JOCSITHEHHS MMOCTaBIICHOI METH JIOCIII/IKEHHSL.

VY pesynbTari BUKOHAHOTO JOCIIKEHHS BHPILIEHO AaKTyalbHY HayKOBO-
NpUKIaaHY NpobiieMy BUSHAUYEHHS Ta ONTUMI3allii TpUBAIOCTi OyAIBHUIITBA B yMOBaxX
CHEPrOKpU3H IIJIIXOM  PO3POOJICHHS IHTEIPOBAaHOIO0 aBTOPCHKOTO  HAyKOBO-
NPUKIAJHOTO  IHCTPYMEHTApil0  aJanTUBHOTO  YNPaBJIiHHA  KaJCHIAPHUMH
nmapaMeTpaMH 1HBECTUIIIMHO-OYIIBEIbHUX MPOEKTIB. Po3pobneHuit iHCTpyMeHTapii
MOEHY€E OPTaHi3aliiHO-TEXHOJIOTIYHI MOJIEIl, MAaTCMaTHYHHH amapar, aJlrOpHTMH
alallTUBHOIO YIPaBIIIHHA, MEXaHI3MH 3IrOpTaHHs Ta IIOBTOPHOIO pPO3rOPTAHHS
OyaiBEeJbHHUX TOTOKIB, MOJEIb aAalTHUBHOTO TMEPEPO3MOJLTY TPYIOBHUX PECYpCIB 1
METOIUKY (YHKI[IOHYBaHHs, II0 3a0e3rnedye KOMIUIEKCHE BpPaxyBaHHS PECYpPCHUX,
CHEpPreTUYHUX Ta OpPraHi3alliHO-TEXHOJOTTYHUX (aKTOpiB IpU  BU3HAYCHHI
TPUBAJIOCTI OyIBHUIITBA.

[TpakTiuna ampoOariisi MIATBEpAWIA TMpale3aaTHICTh, EPEKTUBHICTH Ta
[IPaKTUYHY [PUIATHICTb PO3POOJIEHON0 IHCTPYMEHTApi0 10 BUKOPHUCTaHHS NPU

peasi3arii IHBECTULIHHO-OYAIBEJbHUX ITPOEKTIB B YMOBAX HECTIMKOIO €eHEPreTHYHOro
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OyIIBHHIITBA, MPOEKTHUX 1 MIAPSJIHUX OpraHi3aliid, OpraHiB Aep:KaBHOTO YIPaBJIiHHS
Ta IHIIUX YYaCHHUKIB peam3aliiii 1HBeCTUIIIHHO-0Y/1IBEIbHUX MPOEKTIB 1 MOKYTh OyTH
BUKOPUCTaHI TIpH peasi3alli MPOEKTIB HOBOro OyAIBHULTBA, PEKOHCTPYKI Ta
ICJIIBOEHHOTO BiJHOBIICHHS 1HPPACTPYKTYpH YKpaiHH.
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MOJICJIIOBaHHS, Oy/I1BEJIbHI IIOTOKH, TPYIOBI pecypcH, OonTuMisaiis, 1H(opMmalliiibe

mojentoBanHs Oyaisens, BIM, nudposa tpancdopmariis OyaiBHULTBA.
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ABSTRACT

Oliinyk V.M. Scientific and Applied Toolkit for Determining Construction
Duration under Energy Crisis Conditions. — Qualifying scientific work submitted
as a manuscript.

Dissertation submitted in partial fulfillment of the requirements for the degree
of Doctor of Philosophy in Specialty 192 "Construction and Civil Engineering." —
Kyiv National University of Construction and Architecture, Ministry of Education and
Science of Ukraine, Kyiv, 2026.

The dissertation 1s devoted to solving the relevant scientific and applied problem
of determining and optimizing construction duration under energy crisis conditions
through the development of an original scientific and applied toolkit for the adaptive
management of scheduling parameters in investment and construction projects.

The relevance of the research is determined by significant changes in the
operating environment of Ukraine's construction industry caused by military actions,
destruction of energy infrastructure facilities, instability of energy supply, shortage of
labour resources, disruption of logistics chains, and the necessity to implement large-
scale reconstruction and post-war recovery programmes. Under such conditions,
ensuring the planned construction duration has become one of the key factors affecting
the efficiency of investment and construction projects, while traditional scheduling
approaches based on the assumption of a stable production environment have largely
lost their practical applicability.

The analysis of contemporary scientific research has demonstrated that the
existing approaches to determining construction duration are primarily oriented toward
relatively stable construction environments and do not adequately consider the
combined influence of energy supply regimes, irregular construction processes,
adaptive labour redistribution, changes in the criticality of construction activities, and
the scenario-based nature of project implementation. Consequently, there is a clear
need to move from conventional normative estimation of construction duration to

adaptive management of project scheduling parameters based on the integrated
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consideration of organizational, technological, resource, energy-related, and
information-analytical factors.

The scientific concept of the research is based on the assumption that, under
energy crisis conditions, construction duration should not be considered a fixed result
of normative calculations but rather an adaptive controllable parameter formed through
organizational and technological decision-making depending on resource availability,
energy supply conditions, and alternative project implementation scenarios. The
implementation of this concept creates methodological prerequisites for developing an
integrated scientific and applied toolkit capable of improving the accuracy of
construction duration forecasting, increasing resource utilization efficiency, and
enhancing the validity of managerial decision-making under unstable production
conditions.

Research Relevance. The construction industry constitutes one of the
fundamental sectors of the national economy, determining the development of
industrial and social infrastructure, the implementation of investment and construction
projects, sustainable economic development, and the recovery of territories damaged
by military actions. In the context of Ukraine's post-war reconstruction, ensuring the
timely completion of construction projects has become particularly important, since
construction duration directly affects the efficiency of financial, material, labour, and
energy resource utilization while determining the pace of reconstruction of residential,
transport, industrial, and social infrastructure facilities.

The contemporary construction environment is characterized by a high level of
uncertainty caused by unstable energy supply, labour shortages, disruptions in logistics
chains, irregular construction processes, changes in technological sequences, and the
necessity for continuous adjustment of construction schedules. The cumulative impact
of these factors leads to substantial increases in actual project duration, reduced
efficiency of organizational and technological decisions, decreased productivity of
construction operations, and increased risks of failing to complete investment and

construction projects within the established deadlines.



12

The conducted analysis of scientific literature demonstrates that existing
methods for determining construction duration are mainly based on normative or
deterministic approaches developed for relatively stable production environments.
These methods fail to comprehensively account for the influence of energy supply
conditions, resource constraints, varying criticality of construction processes, adaptive
labour redistribution, and scenario-based project implementation, which considerably
limits their practical applicability under current conditions.

Therefore, there is an objective necessity to further develop the theoretical and
methodological foundations of construction duration management based on the
principles of adaptability, system integration, and comprehensive consideration of
organizational, technological, resource, energy-related, and information-analytical
factors. The implementation of such an approach requires the development of a
scientific and applied toolkit capable of formalizing the processes of determining and
optimizing construction duration, supporting managerial decision-making, generating
alternative implementation scenarios, and adaptively adjusting project scheduling
parameters according to changes in the production environment.

Accordingly, the dissertation addresses the relevant scientific and applied
problem of determining and optimizing construction duration under energy crisis
conditions through the development of an original scientific and applied toolkit for
adaptive management of construction scheduling parameters.

Aim of the Research. The aim of the dissertation is to develop and scientifically
substantiate an integrated original scientific and applied toolkit for determining and
optimizing construction duration under energy crisis conditions, ensuring the adaptive
management of scheduling parameters for investment and construction projects
through the comprehensive consideration of organizational, technological, resource-
related, energy-related, and information-analytical factors.

Research Objectives. To achieve the stated aim, the dissertation addresses a set
of interrelated scientific objectives, including the analysis of the current state of
scientific research and engineering practice in determining construction duration under

energy crisis conditions; the development of theoretical and methodological
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foundations for adaptive construction duration management and the formulation of the
research hypothesis; the development of the concept of an integrated original scientific
and applied toolkit; the creation of organizational and technological models, a
mathematical framework, algorithms, and an operational methodology for the toolkit;
as well as its practical validation and evaluation of the effectiveness of the proposed
solutions.

Object of the Research. The object of the research is the processes of
organization and management of investment and construction project implementation
under conditions of unstable resource availability and energy supply.

Subject of the Research. The subject of the research comprises the theoretical,
methodological, and applied principles of determining and optimizing construction
duration, organizational and technological models, the mathematical framework,
algorithms, and the original scientific and applied toolkit for the adaptive management
of construction project scheduling parameters under energy crisis conditions.

Research Methodology. The methodological foundation of the research is
based on the systems, process, resource-oriented, and scenario-based approaches to the
analysis of construction production processes. To achieve the research objectives, a
comprehensive set of general scientific and specialized research methods was
employed, including systems analysis, analysis and synthesis, organizational and
technological modelling, economic and mathematical modelling, network scheduling,
construction scheduling techniques, scenario analysis, simulation modelling,
comparative analysis, expert evaluation, and digital modelling of construction
processes. These methods provided the scientific basis for the development,
formalization, and practical validation of the original scientific and applied toolkit for
determining and optimizing construction duration.

Scientific Novelty of the Research. The scientific novelty of the obtained
results lies in solving the relevant scientific and applied problem of determining and
optimizing construction duration under energy crisis conditions through the
development of an integrated original scientific and applied toolkit for the adaptive

management of scheduling parameters in investment and construction projects.
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For the first time, an integrated original scientific and applied toolkit has been
developed that combines the concept of adaptive construction duration management,
organizational and technological models, a mathematical framework, mechanisms for
the compression and subsequent restoration of construction workflows, a model for
adaptive labour resource redistribution, algorithms for determining and optimizing
construction duration, and an operational methodology for the functioning of the
proposed toolkit within a unified decision-support framework.

The mathematical framework for determining and optimizing construction
duration has been improved through the formalization of interrelationships between
resource availability, energy supply regimes, organizational and technological
parameters of construction workflows, labour resource allocation, and project
scheduling characteristics, thereby increasing the reliability of construction duration
forecasting under unstable operating conditions.

The organizational and technological models for adaptive construction duration
management and the algorithm for scenario-based organizational and technological
decision-making have been further developed, enabling dynamic adjustment of
construction schedules according to changing production conditions and alternative
project implementation scenarios.

Further development has also been achieved in scientific and methodological
approaches to adaptive construction duration management, the classification of
construction activities according to their degree of energy dependency, and the
application of adaptive labour redistribution mechanisms within the organization of
construction production.

Practical Significance of the Research Results. The practical significance of
the obtained results lies in the possibility of applying the developed original scientific
and applied toolkit for planning and implementing investment and construction
projects, as well as reconstruction and post-war recovery projects under conditions of
unstable resource availability and energy supply.

The proposed organizational and technological models, mathematical

framework, optimization algorithms, and operational methodology improve the
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accuracy of construction duration forecasting, enhance the validity of managerial
decision-making, increase the efficiency of labour resource utilization, reduce the risks
of schedule overruns, and improve the adaptability of construction management under
dynamically changing production conditions.

The developed scientific and applied toolkit may be employed by construction
companies, design organizations, developers, project management teams, public
authorities responsible for infrastructure development and reconstruction, as well as
higher education institutions involved in the education of specialists in Construction
and Civil Engineering.

Practical Validation of the Research Results. The developed scientific and
applied toolkit was validated through its application to a real reconstruction project in
the city of Kyiv. The conducted validation confirmed the functionality, reliability, and
practical applicability of the proposed toolkit under conditions of unstable energy
supply.

The obtained results demonstrated that the application of the proposed
organizational and technological models, mathematical framework, adaptive
scheduling algorithms, and labour resource redistribution mechanisms contributes to
improving construction schedule management, reducing construction delays,
increasing the flexibility of project implementation, and supporting effective
managerial decision-making under conditions of energy instability.

The practical validation also confirmed the research hypothesis, according to
which construction duration should be considered an adaptive controllable parameter
that depends on the interaction of organizational, technological, resource-related,
energy-related, and information-analytical factors and can be optimized through the
application of the developed scientific and applied toolkit.

Practical Implementation of the Research Results. The research results may
be implemented in the activities of construction companies, design organizations,
developers, public authorities, enterprises involved in investment and construction
project implementation, as well as higher education institutions during the education

and professional training of specialists in Construction and Civil Engineering.



16

The developed methodological provisions, organizational and technological
models, mathematical framework, algorithms, and practical recommendations may
also serve as a scientific basis for improving construction planning systems, digital
transformation of construction management, and adaptive scheduling of investment
and construction projects under unstable production conditions.

Summary of Chapter 1. Chapter One presents a comprehensive analysis of the
current state of scientific research, regulatory and methodological support, and
engineering practice related to determining construction duration under conditions of
unstable resource availability and energy supply. The influence of the energy crisis on
construction production processes 1s investigated, existing scheduling methods are
analysed, and their principal limitations in dynamically changing production
environments are identified. Based on the conducted analysis, the necessity of
developing adaptive approaches to determining and optimizing construction duration
is scientifically substantiated.

Summary of Chapter 2. Chapter Two establishes the theoretical and
methodological foundations of the research. The concept of adaptive construction
duration management is developed, and the scientific hypothesis of the dissertation is
formulated. Construction duration is substantiated as an adaptive controllable
parameter determined by the combined influence of organizational, technological,
resource-related, energy-related, and information-analytical factors. Furthermore, a
structural and logical framework of the research methodology is developed, forming
the theoretical basis for the creation of the original scientific and applied toolkit.

Summary of Chapter 3. Chapter Three presents the development of the
integrated original scientific and applied toolkit for determining and optimizing
construction duration under energy crisis conditions. The proposed toolkit incorporates
organizational and technological management models, a mathematical framework for
construction duration assessment, mechanisms for the compression and subsequent
restoration of construction workflows, an adaptive labour resource redistribution
model, algorithms for construction duration optimization, and an operational

methodology defining the functioning of the developed toolkit. Collectively, these
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components establish an integrated adaptive decision-support system for construction
schedule management.

Summary of Chapter 4. Chapter Four describes the practical validation of the
developed scientific and applied toolkit using a real reconstruction project. The
effectiveness of the proposed organizational and technological models, mathematical
framework, optimization algorithms, and operational methodology is evaluated. The
obtained results demonstrate the practical applicability of the developed toolkit,
confirm its effectiveness in improving construction schedule management under
unstable energy supply conditions, and verify the scientific hypothesis formulated in
the dissertation. The conducted validation also confirms the achievement of the
research aim and the successful solution of the scientific and applied problem
addressed in the dissertation.

General Conclusions. The conducted research has solved the relevant scientific
and applied problem of determining and optimizing construction duration under energy
crisis conditions through the development of an integrated original scientific and
applied toolkit for the adaptive management of scheduling parameters in investment
and construction projects.

The developed toolkit integrates organizational and technological models, a
mathematical framework, adaptive management algorithms, mechanisms for the
compression and subsequent restoration of construction workflows, an adaptive labour
resource redistribution model, and an operational methodology into a unified decision-
support system for construction schedule management. Unlike conventional
approaches based on normative construction duration estimation, the proposed toolkit
enables adaptive planning and optimization of project implementation according to
changes in resource availability, energy supply conditions, and organizational and
technological constraints.

The research confirms that construction duration should be considered an
adaptive controllable parameter rather than a fixed planning indicator. The proposed
scientific approach makes it possible to comprehensively account for the influence of

organizational, technological, resource-related, energy-related, and information-
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analytical factors throughout the entire project life cycle, thereby significantly
improving the reliability of construction duration forecasting and the effectiveness of
project management decisions.

The practical validation performed on a real reconstruction project confirmed
the functionality, reliability, and practical applicability of the developed scientific and
applied toolkit. The obtained results demonstrated that the proposed organizational and
technological solutions improve construction schedule management, reduce schedule
deviations, enhance labour resource utilization, increase the adaptability of project
implementation, and support more effective managerial decision-making under
unstable energy supply conditions.

The conducted theoretical investigations, mathematical modelling,
organizational and technological developments, and practical validation confirmed the
scientific hypothesis formulated in the dissertation, according to which construction
duration represents an adaptive controllable parameter determined by the complex
interaction of organizational, technological, resource-related, energy-related, and
information-analytical factors and may be optimized through the application of the
developed scientific and applied toolkit.

The obtained scientific results contribute to the further development of the theory
and methodology of construction management, construction scheduling, and
organizational and technological design. At the same time, they possess significant
practical value for construction companies, design organizations, developers, public
authorities responsible for infrastructure development and post-war reconstruction, and
higher education institutions engaged in the education of specialists in Construction
and Civil Engineering.

The proposed scientific and applied toolkit may serve as a methodological basis
for improving construction project management systems, implementing adaptive
scheduling technologies, supporting digital transformation in the construction industry,
and increasing the resilience of investment and construction projects under conditions

of energy instability and limited resource availability.
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