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Brnaceuko T.B. OnrTmmizamia  iHCTpyMeHTapil0  BIPOBAa:KeHHA
OyaiBeJIbHOIO MPOEKTY Ha 3acaaax iHxuHipuHry. — Ksamidikariiiina HaykoBa
mparis Ha IpaBax PyKOMHCY.

Hucepramisi Ha 3100yTTS HAyKOBOTO CTyMeHs 1oKTopa (imocodii 3a
crietiayipHicTIO 192 — ByaiBHUIITBO Ta HMBLIBHA 1HXKeHepid. ['any3p 3HaHb: 19 —
Apxitektypa Ta OynmiBHUITBO — KWUIBChKHMII HaIllOHaNbHUN YHIBEPCHUTET
OyIiBHUIITBA 1 apXiTekTypH, Kuis, 2021.

AKTyalbpHICTb TEMH gucepTallii oOyMOBJEHAa HEOOXITHICTIO OHOBJICHHS
VSIBJICHHS 11010 T1ATOTOBKU OY/IIBHUIITBA 1 PO3POOKH TEOPETUUHUX 1 METOAUYHUX
peKOMeH a1l BiIOOpY Oy/IiBENbHUX MPOEKTIB Ha 3acalax 1HXKUHIPUHTY JJIS TOTO,
o0 3a0e3neunTH e(EeKTUBHY peali3alilo Ta pallloHaJbHE BIPOBAHKEHHS
1HBECTULIIMHO-0Y 1IBeIbHUX (OYyIBEJIbHUX) MPOEKTIB 13 3aJI0BOJICHHSIM BHMOT
1HBECTOPIB, 30KpeMa 1HO3EMHHUX.

CkIamHICTh Ta HECHPUATIUBI YMOBH OYJIBEJIBHOI Tally3l MOCHIIIOIOThH
PI3HOMAaHITHI PU3UKU Ta HEBU3HAYEHOCTI, 3 SKUMHU JOBOJUTHCS MaTU CIIpaBy MpuU
IJJaHyBaHHI Ta BOPOBAKCHH1 OY/IBEIBHUX MPOEKTIB, IO BIUIMBAE HA KIHIICBUU
pe3yJbTaT YCHiXy I1HBECTUIIIHHO-OYMIBEIBHOI MISUIBHOCTI. AJIEKBaTHHM BHOIp
HaJIIHHOTO Ta JOCTOBIPHOTO 1HBECTHUIIIMHO-OYIIBEILHOTO MPOSKTY 0e310CepeTHhO
3a0e3neuye JOCSITHEHHs TTOCTABJICHUX LIIEH Ta 3a0e3Medye yCIix 1HBecTopa, TOMY
BUOIP MPOEKTY € KPUTUYHOI CKJIQJ0BOIO MPU MPUUHATI PIIEHHS IJIs OYIb-SKOTO
MOTEHIIIMHOTO 1HBECTOpA.

VYnpasiinas OyAiBeIbHUM MPOEKTOM B YKpaiHi € aKTyaJbHOIO MPAKTUYHOIO
Ta HAYKOBO-TEOPETHYHOIO 3aJlayelo, PIIIEHHS $KOi HAINpaBJIC€HO HAa BUBYCHHSA,
OOIpYHTYBaHHsS Ta BIPOBAPKEHHS HOBUX (OpPM Ta METOJIB YNPAaBIIHHS
OyIiBeIbHUMHU  TPOEKTaMH, TMIABUIIEHHS  (YHKIIOHYBaHHS  OyAiBEIBHOrO
KOMIUIEKCY B 1iJ0MYy. CyTHICTh caMOi 1H)KMHIPUHTOBOT JiSIBHOCTI HE 3MIHIOETHCS
BiJl crtoco0iB BUKOHAHHS OYIIBEJIbHUX POOIT, aje MpHU I[IbOMY 3HAYHO PI3HATHCS
M1IXOM JI0 YIPaBIiHHSA OyiBHUIITBOM. B 3B’sIKy 3 TUM HEOOX1THO BIAMITUTH, IO

CHOTOJIHIIIHI YMOBU NOTPEOYIOTh YIOCKOHAJIEHHS AISUIBHOCTI 1HXKUHIPUHTOBOI



KOMIIaHii 3 IHBECTOPOM 13 3a/I0BOJIEHHSIM HOTO MOoTped. B cyyacHuX yMOBax pUHKY
BiJl TaKMX KOMIAaHI BHUMAara€TbCsi BeJIMKA JMHAMIYHICTH Ta THYYKICTb MpPHU
NPUMHATTI PIlLICHb.

Ha mizgcraBi aHamizy HayKOBO-TOCHITHUX POOIT 1 MPAKTUYHOTO JIOCBIIY
YKpaTHChbKUX OY/IBEIbHUX Ta IHKUHIPUHIOBUX KOMIaHiM B 00JacTi onTuMi3alii
BIIPOBA/KEHHST Oy/AIBEJIbHOTO TPOEKTYy Ha 3acajax IHXUHIPUHTY, a TaKOX
TEOPETUYHUX 1 METOJOJIOTIYHUX IHUTAaHb OIIHKW JOCTOBIPHOCTI Ta HaAIHHOCTI
1HBECTHIIIITHO-OY/IIBETbHUX TMPOEKTIB MOKHA 3pOOMTH BHCHOBOK, IO mpoliema
OOTpyHTYBaHHS 1 BUOOPY HaAidHUX OyJiBEIbBHUX IIPOCKTIB B yMOBax
HEBU3HAYEHOCTI 3aJIMIIAE€THCS HEJOCTATHRO BUBUEHOIO, HE 30BCIM 3p03yMUIOIO 1 HE
BUpimieHo0. Huszbpka e(eKTUBHICTh ISUVIBHOCTI I1HXXMHIPUHTOBHX KOMIIAHIA B
VYkpaiHi cTBOpIOo€ pu3UK HEee(HEKTUBHOTO BIPOBAKEHHS OY/1IBEIBHOTO MPOEKTY B
yaci, 301IbIIy€e IEPEBUTPATH (PIHAHCOBUX PECYPCIB IHBECTOPA, TOIIO. BpaxoByroun
BUIIICBUKIIAJICHE, JlaHa MpoOsemMa MOTpeOy€e MOAAIBIIOT0 PO3TIISAY 1 PO3pOOKHU
OpraHi3aliifHO-TeXHOJOTIYHOTO 1HCTPYMEHTApPil0 BIPOBAKEHHS OyAiBEIHHOTO
IPOEKTY Ha 3acafax 1HXUHIpUHTY. BuOip B1AMOBIIHOT MOJENl Ta METOMIB MOXE
BUPIIIUTH MNPOOJIeMy YINPaBIIHHA PU3UKAMU 1 HEBU3HAUEHICTIO MPU MPUUHSITTI
1HBECTULIIMHUX pilieHb. Lle tonomorke BUOpaTy npaBUibHI HAlIPSIMU 1HBECTYBaHHS
B Oy/iBEJIbHY TaTy3b 1 IPU3BEE A0 MiABUIICHHS SIKOCTI 1HBECTHUIIIN.

Meroto poGoTtu € po3poOka IHCTPYMEHTapil0 1O  IiJBUIIECHHIO
OpraHi3aliifHO-TeXHOJOTIYHOI JOCTOBIPHOCTI ~ Ta HAIIMHOCTI  1HBECTHUIIAHO-
OyIiBENbHUX MPOEKTIB, BKIIOYAOYH TIEPEeXi]l BiJ TPAAUIIIHHUX METOIB peai3alii
OyIiBeNbHOT NISUTBHOCTI 10 HOBUX 1HHOBAIIMHUX TT1IXO/IIB Ha 3acaaxX 1HXUHIPUHTY
13 3aCTOCYBaHHSAM METOIB OI[IHKM Ta BIAOOpY aJbT€pHATUBHUX OyA1BEIbHUX
MPOEKTIB HAa OCHOBI HEYITKOrO OaraTOKpUTEpiaIbHOTO MIAXOAY B YMOBax
HEBU3HAYCHOCTI.

JlaHe AOoCIiKEHHSI MPONIOHYE Y SIKOCTI PIlICHHS 1aHO1 TPOOJIeMH MPOLETYPY
BiI0OpY TPOMO3HIIiii Oy/IBEIbHUX IMPOEKTIB, IO 0a3yeThCS HA TEOPIl HEUITKUX
MHOXMH, OCHOBHI BIJIMIHHOCTI Ta TMepeBard $KOi Yy MOPIBHSAHHI 3 I1HIIUMHU

TPAJAMIIITHUMU MOJIEISIMU B1IOOPY TOJSTAIOTh Y BUKOPHCTAHHI alTOPUTMY JUIS



0OpOOKM HEBIJTMOBIIHOCTI B HEUITKOMY BIJTHOIIEHHI yIoA00aHbh 1HBECTOPIB MPH
3aCTOCYBaHHI CY/J)KEHHSI MapHOTO MOPIBHSHHS Ta BUKOPHUCTAHHS JIIHTBICTHYHOI
OLIIHKH TTapaMeTpiB Oy 11BETbHUX MPOEKTIB MO AKICHOMY a00 KIIbKICHOMY KPUTEPII0
BIIIIOBIIHO.

[IpuitasaTTa pimieHs B OyIiBENBbHIN ramys3i - AyXKe CKIagHa 3ajada depes
HEBU3HAYCHICTh 0aratbox (HaKTOpiB, MO BILIMBAIOTH HA PE3yibTaTH OOpPaHOTO
1HBECTHIIIHHO-0Yy1BEILHOTO MTPOEKTY. JlaHe ToCiIKEeHHS T03BOINUII0 BUABUTH 130
dakTopiB, SKI MOXYTh BIUIMHYTH Ha TMpOLEC MNPUUHATTS pIMICHHS NpU
OOTpyHTYBaHHI 3HAYYIIUX MMOKA3HUKIB 1HBECTHUIIHHO-0YA1BEILHOTO TIPOEKTY. JlaHi
daktopu Oynu posnojniieHi B HacTymHi rpynu: A. TloTeHmian 1HXUHIPUHTOBOT
komnaHii; B. Xapakrepuctuku iHBeCTHIIITHO-OyaiBenpHOTO poekTy; C. ComianbHi
daktopu; D. Exonoriuni ¢gakropu; E. Texnomoriuni ¢axropu; F. dakrtopu, 1o
OB’ s13aH1 3 yuacHUKaMu nipoekty; G. @inancosi gakropu; H. EkoHomiuHI yMOBH 1
HecTaOUIbHICTh; |. Jlep’kaBHA MOMITHKA 1 PEryJIlOBaHHS B OyaiBeNbHIN ramysi; J.
PunkoBi ymoBu. B pesynbrari eKcnepTHOro omuTyBaHHS Oyso BimiOpano 32
KpUTEP1iB HEBU3HAYEHOCTI, IK HAliBaroMiIlli.

[Tonanuit iHCTpyMeHTapii Ta 3alpONOHOBaHA MOJEIb JO3BOJISIE€ KOMIUIEKCHO
aHaJ3yBaTH IHBECTULIHHO-OyA1BEIbHI MPOEKTHU 3 ypaXyBaHHSAM NOTPEO 1HBECTOPIB,
a TaKoX (paKTOpIB HEBU3HAUECHOCTI 30BHIIIHHOTO CepeIoBUIla. Takox po3podieHa
1€EpapXidHO CTPYKTYpPOBaHA CHCTEMa KPUTEPIiB OLIIHKH JIOCTOBIPHOCTI Oy MiBEILHUX
npoekTiB. [logaHa cucTema [103BOJISIE OMUCYBAaTH XapaKTEPUCTUKU TPOEKTIB
00'€KTHBHO 1 CTPYKTYpPOBaHO, BUXO/ISIYM 3 BATOMOCTI KPUTEPIiB 1 iX rpyn. HasBHICTH
CyO'€eKTUBHUX YySBIIEHb, 0€31i4l KPpUTEPIiB, HAMJIUIIOK HEBU3HAYEHOCTI 1 SAKICHUX
3MIHHUX 3MYIIYIOTh BHUKOPUCTOBYBATH OaraTOKpUTEpiaibHI METOAU HPUHHATTS
pilieHs Ui 3a7a4i BUOOPY MPOEKTY. 3a OCHOBY MPOIMOHYIOTHCS METOJ aHaIli3y
iepapxiii (AHP) nms BU3HAYeHHS BaroMOCTI KPHUTEPIiB Ta METOJ BHU3HAYCHHS
HOPSJIKY TIEpeBar 3a CX0XICTHO 3 ieaibHuM pitneHHsM (TOPSIS) nis pamkyBaHHS
IbTEPHATUBHUX OY/IIBEJIbHUX MTPOCKTIB HA 0a31 HEYITKOI JOT1KH, OCKUTHKH METOIN
MCDM nyxe edeKkTUBHI y OaraThb0X acrekTax, TaKUX sIK OIliHKa 1 BUOIp pillIEHHS.

Uepe3 HEMOXIJIMBICTh TPUBEIAEHHS BCIX KPUTEPIiB 0 €IMHOTO BUMIPY OyJ0



NPUUHATO PIIIEHHS IHTETPYBAaTH Ta BUKOPUCTATH IMJAXOAU HEYITKOI JIOTIKH B
METOJIM TPUUHATTS pIIICHb 3a KUIbKOMA KPUTEPISIMH, 100 3MEHIIWTH BIUIUB
HETOYHOCTI, HEOTHO3HAYHOCT1, YHUKHYTH HEBU3HAYEHOCTI 1 JO3BOJIUTH 0c00aM, sIKi
NPUHUMAIOTh PIIICHHS, BUOUPATH MK KPUTEPISIMU B HEBHU3HAUCHOIO CEPETOBHIIIL.
BiamoBimHO 110 KpWTEpiiB, AKI BU3HAYAIOTHCS TOPSIAKOM BaKIMBOCTI, METO
TOPSIS Ha OCHOBiI HEUITKOi JIOTIKH € epEeKTHBHUM Jisi BUOOpPY OymiBEIHHOTO
MIPOEKTY, KU 3a0e3meuye HalOUIbII BIAMOBITHUM BUOIP cepel albTepHATHB.

HayxoBa HOBH3HA qucepTallii moJsrae B:

1) yIocKOHaJIeHHI HAyKOBOTO 1HCTPYMEHTApil0 JUIs aHajli3y YCHIITHOTO
BIIPOBA/DKCHHS OyAIBEIBHOTO TMPOEKTY Ha 3acajax IHKUHIPUHTY B YMOBax
HEBU3HAUCHOCTI 3 YpaxyBaHHSIM OI[IHKM MOro OpraHi3aliifHO-TeXHOJOTTYHOI
HAJIIHHOCTI Ta IOCTOBIPHOCTI;

2) 3ampoONOHOBAaHIM METOAOJOrii OIIHKM Ta BiAOOPY aJbTEpHATUB
1HBECTULIIITHO-0Y1IBEJIbBHUX MTPOEKTIB;

3) yJOCKOHaJeHHI  METOJUYHOTO  OOIPYHTYBaHHS  BIPOBAKEHHS
OyIliBEIbHUX TPOCKTIB B yMOBaX HEBU3HAYEHOCTI Ha IMiJCTaBl JOCTOBIPHOCTI
IHBECTHUIIIMHUX Ta OpraHi3aIliiHO-TEXHOJIOTYHUX PIIICHb;

4) 3anpornoHOBaHIN kinacudikauii KpurtepliB BiAOOpY B ymoBax
HEBHM3HAYEHOCTI MPU OLIHII AJIbTE€PHATUB IHBECTUILIITHO-OYA1BEIbHUX MPOEKTIB.

[IpakTyHe 3HA4YEHHS IOJAHOI JMCEPTAIlil MOJArae y IMIJIBHMINCHI SKOCTI
MPOEKTHUX PillleHb OyAi1BENIbHOI MPOIYKLII B IEPILY Yepry 3a paxyHOK IHTerparii
BCIX 3alliKaBJIEHUX CTOPIH OyAiBEIHHOTO MPOEKTY, SIKUWA BTUTIOETHCA Ha 3acajiax
1HKuHIpUHTY. OTpUMaHI pe3yJbTaTh JTOCHIIKEHHS MOXKYTh OyTH 3aCTOCOBaHI MpU
IIPOBE/ICHHI OLIIHKU JOCTOBIPHOCTI Ta HAA1MHOCTI OyA1BETbHUX MPOEKTIB B YMOBaxX
HEBU3HAYCHOCTI HABKOJIUIITHBOTO CEPEIOBHUIIA Ta MPU3HAYAOTHCS JJI IPUNHHSATTSA
plllIeHb TMpHU MONEPEeIHbOMY BiOOpP1 1HBECTULIIMHO-OYAIBEIBHOTO MPOEKTY Ha
OCHOBI OOTpYHTYBaHHSI 1X OpraHizamiiHO-TEXHOJIOT1YHOro HaAidHOCTI. Takox
OTpUMaHiI BUCHOBKH MOXYTh OyTH BUKOPHCTaHI B IISTILHOCTI 1HKMHIPUHTOBHUX
KOMMaHI{A, 0 HaJalTh MOCAYyTW B OyIiBENbHIA Tady3i, B YacCTHHI OIIIHKHU

1HBECTUIIINHMX YMOB 1 PU3UKIB BIPOBAXKEHHS OYIBEIbHUX MPOEKTIB.



OCHOBHI TIOJIO’KEHHS, PE3YJITaTH Ta BUCHOBKHU JOCIIIKEHHS JIOTIOBIIaINCh
aBTOPOM Ha HayKOBO-NpaKTUYHUX KOoHpepeHiisx Ta ceminapax (Kuis 2017, 2018,
2019, 2020; Oneca 2020).
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SUMMARY

Vlasenko T. Optimization of the construction project implementation tool
based on engineering. — Qualification scientific work on the rights of the
manuscript. The thesis submitted for the degree of Doctor of Philosophy in the
specialty 192 - Construction and Civil Engineering. Area of knowledge: 19 -
Architecture and Construction - Kyiv National University of Civil Engineering and
Architecture, Kyiv, 2021.

The relevance of the dissertation topic is due to the need to update the
understanding of construction preparation and development of theoretical and
methodological recommendations for the selection of construction projects based on
engineering in order to ensure effective and rational implementation of investment
and construction projects to meet the requirements of investors, including foreign
ones.

The complexity and unfavourable conditions of the construction industry
increase the various risks and uncertainties that have to be faced with while planning
and implementing the construction projects, which affects the final result of the
success of investment and construction activity. Adequate choice of a reliable
investment and construction project ensures directly the achievement of goals and
the success of the investor, so the selection of a project is a critical component in the
decision-making for any potential investor.

Investment and construction project management in Ukraine is relevant
practical and scientific-theoretical task aimed at studying, substantiating and
implementing new forms and methods of investment and construction project
management, improving the functioning of the construction complex as a whole.
The essence of the engineering activity itself does not change regardless of the
methods of construction work being carried out, but at the same time significantly
different approaches to construction management vary considerably. In this regard,
it should be noted that today's conditions require to enhance the activity of

engineering company with the investor to meet his needs. In today's market



conditions, such companies are required to be very dynamic and flexible in decision-
making.

Based on the analysis of research and practical experience of Ukrainian
construction and engineering companies in the area of the optimization of
construction project implementation on the basis of engineering, as well as
theoretical and methodological issues of assessing the reliability of investment
construction projects, we can conclude that the problem of justification and selection
of construction projects in conditions of uncertainty remains insufficiently studied,
not entirely clear and unresolved. Low efficiency of engineering companies in
Ukraine creates the risk of inefficient implementation of the construction project in
time, increases the overspending of financial resources of the investor and so on.
Given the above, this problem requires further consideration and development of
organizational and technological tool for the implementation of investment and
construction project on the basis of engineering. The choice of the right model and
methods can solve the problem of risk management and uncertainty in investment
decisions. This will help to choose the right investment directions in the construction
industry and will improve the quality of investment.

The aim of the work is to develop toolkit to improve the organizational and
technological reliability of investment and construction projects, including the
transition from traditional methods of construction to new innovative approaches
based on engineering using methods of evaluation and selection of alternative
investment and construction projects based on fuzzy multicriteria approach under
conditions of uncertainty.

This work proposes as a solution to this problem the procedure of selection of
proposals for construction projects based on the theory of fuzzy sets, the main
differences and advantages of which compared to other traditional models of
selection are to use the algorithm to handle the mismatch in vague preferences of
investors and the use of linguistic assessment of the parameters of construction

projects by qualitative or quantitative criteria, respectively.



Decision-making in the construction industry is a very difficult task due to the
uncertainty of many factors that affect the results of the selected investment and
construction project. This research revealed 130 factors that may affect the decision-
making process in substantiating the significant indicators of the investment and
construction project. These factors were divided into the following groups: A. The
potential of an engineering company; B. Characteristics of an investment and
construction project; C. Social environment; D. Environmental factors; E.
Technological factors; F. Factors associated with project participants; G. Financial
factors; H. Government policy and regulation in the construction industry; 1.
Economic conditions; J. Market conditions. As a result of the expert survey, 32
uncertainty factors were selected as the most important.

The presented toolkit and the proposed model allow a comprehensive analysis
of investment and construction projects, taking into account the investors’ needs, as
well as environmental uncertainties. A hierarchically structured system of criteria
for assessing the reliability of investment and construction projects has also been
developed. The given system allows to describe characteristics of projects
objectively and structurally, proceeding from the relevance of criteria and their
groups. The presence of subjective ideas, many criteria, excess uncertainty and
qualitative variables make it necessary to use multi-criteria decision-making
methods for the task of project selection. As a basis, the technique for order of
preference by similarity to ideal solution (TOPSIS) is proposed, taking into account
the method of multiple-criteria decision-making (MCDM), because MCDM is very
effective in many aspects, such as evaluation and choice of solution. Due to the
impossibility of bringing all criteria into a single dimension, it was decided to
integrate and use fuzzy logic approaches into multi-criteria decision-making
methods to reduce the impact of inaccuracies, ambiguities, avoid uncertainty and
allow decision makers to choose between criteria in an uncertain environment.
According to the criteria determined by the order of importance, the TOPSIS method
based on fuzzy logic is effective for choosing the investment and construction

project that provides the most appropriate choice among the alternatives.



The scientific novelty of the dissertation/thesis is:

1) the improvement of scientific tools for the analysis of successful
implementation of the investment and construction project on the basis of
engineering in conditions of uncertainty, taking into account the assessment of its
organizational and technological reliability;

2) the proposed methodology for the evaluation and selection of alternatives
to investment and construction projects;

3) improving the methodological justification for the implementation of
construction projects in conditions of uncertainty based on the reliability of
investment and organizational and technological decisions;

4) the classification of selection criteria in the conditions of uncertainty at an
estimation of alternatives of investment and construction projects is offered.

The practical significance of the submitted thesis is to improve the quality of
design solutions for construction products, primarily through the integration of all
interested parties of the construction project, which is implemented on the basis of
engineering. The results of the research can be used to assess the reliability of
investment and construction projects in the conditions of environmental uncertainty
and are intended for decision-making in the preliminary selection of investment and
construction project based on the justification of their organizational and
technological reliability. The findings can also be used in the activities of
engineering companies providing services in the construction industry, in terms of
assessing investment conditions and risks of construction projects.

The main points, results and conclusions of the research were reported by the
author at academic and practical conferences and seminars (Kyiv 2017, 2018, 2019,
2020; Odesa 2020).

Keywords: assessment of the reliability of project decisions, construction
project, decision-making, engineering, FAHP, FMCDM, fuzzy set theory,
FTOPSIS, investment process in construction, multicriteria solutions, pre-
investment selection of the construction project, project planning, reliability,

uncertainty, uncertainty factors.
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