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Brmacenko T.B. Onrumizamiss  iHCTpyMeHTapil0  BIPOBAKECHHS
OyliBeJIbHOIO MPOEKTY Ha 3acajnax iHxuHipuHry. — Ksamidikamiiina HaykoBa
mparis Ha TpaBax PyKOTIHCY.

Hucepraiiiss Ha 3700yTTS HAyKOBOTO CTyIeHs JokTopa ¢diutocodii 3a
cnemianpHicTI0O 192 — ByniBHMIITBO Ta HMBUIbHA iHXKeHepis. ["amy3s 3HaHb: 19 —
apxiTektypa Ta OymiBHUITBO — KWiBCbKMII HalliOHAJIBLHUN  YHIBEPCUTET
OyniBHUIITBA 1 apxiTekTypu, Kuis, 2021.

AKTyanpHICTh TEMH JucepTallii oOyMOBJI€Ha HEOOXIAHICTIO OHOBJICHHSI
YSBJICHHS IIOJ0 MIATOTOBKU OY/IBHUIITBA 1 PO3POOKH TEOPETUUHUX 1 METOUIHHUX
pexoMeHanii Biadopy OyAiBEIbHUX MPOEKTIB HA 3acajlaX 1HKUHIPUHTY IS TOTO,
o0 3a0e3neunTy e(EeKTUBHY peai3allilo Ta palloHaJbHE BIPOBAHKEHHS
IHBECTHUIIIMHO-0YIBETLHUX MTPOEKTIB 13 3aJ0BOJICHHSIM BUMOT 1HBECTOPIB, 30KpeMa
1HO3EMHUX.

CxiaHiCTh Ta HECHPHUATIUBI YMOBH OYJIBEJIBHOI Taly3l MOCHIIOIOThH
PI3HOMAaHITHI PU3UKU Ta HEBU3HAYEHOCTI, 3 SKUMHU JOBOJUTHCS MaTU CIIpaBy Mpu
IUIaHYBaHHI Ta BIPOBAXKEHHI OyaiBEIbHUX MPOEKTIB, 110 BIUIMBAE HA KIHIIEBUUI
pe3yabTaT YCIiXy I1HBECTHIIHHO-OYMIBEIbHOI ISUTBHOCTI. AJIGKBaTHHN BHOIp
HAJIIHHOTO Ta JJOCTOBIPHOTO 1HBECTHUIIIMHO-OYAIBEILHOTO MPOEKTY O€3MOCEePEIHBO
3a0e3neuye JOCSITHEHHs IOCTABJICHUX LIJIEH Ta 3a0e3Ieuye yCIiX IHBECTOPa, TOMY
BUOIP MPOEKTY € KPUTHUYHOI CKJIQJ0BOIO MPU MPUUHATI PIIICHHS IS OYb-SKOTO
MOTEHIIMHOTO THBECTOPA.

VYrpaBiiHHS 1HBECTUIIIIHO-0Y1IBEIbHIUM MPOEKTOM B YKpaiHi € aKTyaJIbHOIO
MPAKTUYHOIO Ta HAYKOBO-TEOPETHUYHOIO 33/a4€l0, PIIIEHHS SKOI HAIpaBJICHO Ha
BUBUYCHHSI, OOIPYHTYBaHHS Ta BIPOBAI)KEHHS HOBUX (POPM Ta METOAIB yIpaBIiHHS
IHBECTHIIIITHO-OYIIBEIBHUMHU  TIPOCKTaMH, T ABUAIICHH byHKIIIOHYBaHHS
OyI1BEbHOTO KOMILUIEKCY B TOMY. CYTHICTh CaMOi 1H)KHHIPUHTOBOT JISTILHOCTI HE
3MIHIOETBCS BiJ] CIOCOO1B BUKOHAHHS OyAiBEJIbHUX POOIT, aje IpU [bOMY 3HaYHO
PI3HATHCS MIAXOAW 10 yHpaBiiHHS OyAiBHUITBOM. B 3B’SiKy 3 TUM HEOOXiTHO

BIIMITUTH, IO CBHOTOAHIIIHI YMOBHM NOTPEOYIOTh YJOCKOHAJIECHHS [ISUIbHOCTI



1HKMHIPUHTOBOI KOMIIaHIi 3 IHBECTOPOM 13 33/I0BOJICHHSM Horo noTped. B cyyacHux
yMOBaxX pHUHKY BIJ TakWX KOMIIAHIM BHMAaraerbcs BeJMKa JIUHAMIYHICTH Ta
THYYKICTh IPU MPUHHATTI PIlICHb.

Ha mizxcraBi aHamizy HayKOBO-JOCHIIHUX POOIT 1 MPAKTUYHOTO JIOCBIIY
YKpaiHChKUX OY/IBEIbHUX Ta 1HXKUHIPHHTOBUX KOMIIAHIA B 00JAacTi OmTHMI3allii
BIIPOBA/KEHHS OyIiBEIbHOTO TMPOEKTYy Ha 3acajax IHKUHIPUHTY, a TaKOX
TEOPETUYHUX 1 METOJOJIOTIYHUX IHUTaHb OLIHKUA JOCTOBIPHOCTI Ta HaJIMHOCTI
1HBECTHIIIITHO-OYIBETbHUX TMPOEKTIB MOXKHA 3pOOMTH BHCHOBOK, IO mpoliema
OOTpyHTYBaHHsI 1 BUOOPY HAIMHUX 1HBECTHUIIIMHO-0YIBEIbHUX MPOEKTIB B yMOBax
HEBU3HAYEHOCTI 3aJIMIIAE€THCS HEIOCTATHHO BUBYEHOIO, HE 30BCIM 3pO3YMLIOIO 1 HE
BUpimieHo0. Huzbka e(eKTUBHICTh ISUIBHOCTI I1HXXUHIPUHTOBUX KOMIIAHIA B
VYKpaiHi CTBOPIOE PU3UK HEE(HEKTUBHOIO BIPOBAKEHHS OY/1IBEJILHOTO MPOEKTY B
yaci, 30UIbIIye IepeBUTPATH (PIHAHCOBUX PECYPCIB IHBECTOPA, TOI0. BpaxoByroun
BUILICBUKIIAJICHE, JlaHa MpodiemMa MOTpeOye MOAAIBIIOr0 PO3TIAay 1 po3poOKu
OpraHi3aniifHO-TeXHOJOTIYHOTO 1HCTPYMEHTAPII0 BIPOBA/KEHHS I1HBECTHUIIIMHO-
OyZ1BEJILHOTO MPOEKTY Ha 3acajax 1HXUHIpUHTY. BuOip BIAMOBIIHOI MOJEN Ta
METO/I1B MOK€E BUPIIIUTH MPOOIeMy YIIpaBIiHHS pU3UKAMH 1 HEBU3HAYECHICTIO MPU
OPUIHATTI 1HBECTULIIMHUX pimeHb. Lle momomoske BHOpaTH NpaBUIIbHI HAOpsIMU
1HBECTYBaHHA B Oy/iBeIbHY raixy3b 1 NpU3BEIE A0 MIABUIIEHHS SKOCT1 IHBECTHIIIN.

Meroto poGoTu € po3poOka IHCTPYMEHTapil0 MO  IiJBUIIECHHIO
OpraHi3aliifHO-TeXHOJOTIYHOI JOCTOBIPHOCTI ~ Ta HAAIMHOCTI  1HBECTHULINHO-
OyIiBENbHUX MPOEKTIB, BKIIOYAIOYH TIEPEXi/l BiJ TPAIUIIIHHUX METOMAIB peasizailii
OyiBENbHOT MISUTBHOCTI /10 HOBUX 1HHOBAIIHUX T1IX0/IiB Ha 3acaiax IHXKUHIPUHTY
13 3aCTOCYBaHHSM METOJIB OI[IHKM Ta BIA0OOpPY albTEPHATUBHUX 1HBECTULIMHO-
OyIiBENbHUX TPOEKTIB HA OCHOBI HEUITKOTO OaraTOKPHUTEPIaJbHOTO MIAXOIYy B
yMOBaxX HEBU3HAUYEHOCTI.

JlaHe AOCIIPKEHHS MPOIMOHYE Y SIKOCTI PIlICHHS JaHO1 MPoOIeMu PoLeaypy
BiI0OpY TPOMO3HIIil Oy/IIBEIbHUX MPOEKTIB, M0 0a3yeThCS HAa TEOPii HEUITKHX
MHOXMH, OCHOBHI BIJIMIHHOCTI Ta TMepeBard $KOi Yy MOPIBHSAHHI 3 I1HIIMMHU

TPAJAMIIITHUMU MOJEISIMU B1IOOPY TMOJSATAIOTh Y BUKOPHCTAHHI aJTOPUTMY IS



0OpOOKM HEBIJTMOBIIHOCTI B HEUITKOMY BIJHOIIEHHI yIoA00aHb 1HBECTOPIB IMpH
3aCTOCYBaHHI CY/PKEHHSI MApHOTO TMOPIBHSHHS Ta BUKOPHUCTAHHS JIIHTBICTUYHOI
OLIIHKH TTapaMeTpiB Oy 11BETbHUX MPOEKTIB MO AKICHOMY 200 KiTbKICHOMY KPUTEPII0
BIIIIOBIIHO.

[TpuitHsaTTa pimieHs B OyAiBENbHIN Tamy3l - AyXe CKIaJHa 3aJada depes
HEBU3HAYCHICTh 0aratbox (DaKTOpiB, IO BIUIMBAIOTH HA PE3YyJIbTATH OOPAHOTO
1HBECTHIIIHHO-0Yy11BEILHOTO MTPOEKTY. JlaHe ToCiIKEeHHS T03BOINUII0 BUABUTH 130
¢dakTopiB, sSAKI MOXYTh BIUIMHYTH Ha TPOLEC MPUUHATTA pIIICHHS MpH
OOTpyHTYBaHHI 3HAYYIIUX MMOKA3HUKIB 1HBECTHUIIMHO-0YA1BEILHOTO TIPOeKTY. JlaHi
daktopu Oynu posnojiieHi B HacTymnHi rpynu: A. TloTeHmian 1HXUHIPUHTOBOT
komnaHii; B. Xapakrepuctuku iHBeCTHIIITHO-O0yaiBenpHOTO poekTy; C. ComianbHi
daktopu; D. Exonoriuni ¢akropu; E. Texnomoriuni ¢akxropu; F. daktopu, 1o
OB’ s13aH1 3 yuacHUKaMu nipoekty; G. @inancosi gaktopu; H. EkoHoMiuHI yMOBH 1
HecTaOUIbHICTh; |. Jlep’kaBHA MOMITHKA 1 PEryIlOBaHHS B OyaiBeNbHIN ramysi; J.
PunkoBi ymoBu. B pe3ynbTaTi eKCHepTHOro OMMTyBaHHS Oyio BimiOpano 32
(hakTOpiB HEBU3HAYCHOCTI, IK HalBaroMilIlli.

[Tonanuii iHCTpyMeHTapiii Ta 3alIPONIOHOBAaHA MOJIENb JI03BOJISIE KOMILIEKCHO
aHai3yBaTH IHBECTULIHHO-OyA1BEIbHI MPOEKTH 3 ypaxyBaHHSM NOTPEO 1HBECTOPIB,
a TaKoX (paKTOpIB HEBHU3HAUCHOCTI 30BHIIIHBOTO CepeioBUIla. TakoX po3poliieHa
1EpapXiyHO  CTPYKTypOBaHAa CHCTEMa KpUTEPIiB  OLIHKA  JIOCTOBIPHOCTI
1HBECTULIIMHO-OYyIIBeNIbHUX MpoekTiB. Ilomana cuctemMa [103BOJISIE ONMUCYBaTH
XapaKTEPUCTUKU TPOEKTIB O0'€KTUBHO 1 CTPYKTYPOBAaHO, BUXOJSYM 3 BAaroMocCTI
KpuTepiiB 1 iX rpyn. HasgBHICT, CyO0'€KTUBHUX YsIBJICHb, O€3i14l KPHUTEPIiB,
HAJUIMIIOK HEBU3HAYEHOCTI 1 SIKICHUX 3MIHHHMX 3MYIIYIOTb BHKOPHUCTOBYBATU
OaratokpuTepiaibHI METOAM TMPUUHATTS PIIECHB NI 3a7a4i BUOOpPY MPOEKTy. 3a
OCHOBY TIPOMOHYETHCSI METOJMKa TepeBard MOPsJKY 3a JIOMOMOTOK MOAIOHOCTI
ineanbHoro pimeHHsM (TOPSIS) 3 ypaxyBaHHSM METONy HNPUMHSATTS pilliIeHb 3a
kibkoma kpurepisimu (MCDM), ockinbku MCDM nyxe epexTuBHUI y OaraThox
acrneKkTax, TaKHUX K OI[iHKa 1 BUOIp pimeHHs. Yepe3 HEeMOKIIMBICTb IPUBEACHHS BC1X

KpUTEPIiB /0 €IWHOTO BUMIPY OyJ0 TNPUHHATO PIIMIEHHS I1HTETpyBaTH Ta



BUKOPHUCTATH MI1IXOU HEUITKOI JIOTIKM B METOJY MPUUHATTS PIllIeHb 3a KUIbKOMA
KpUTEPISIMU, 1100 3MEHIIUTH BIUIUB HETOYHOCTI, HEOJHO3HAYHOCTI, YHUKHYTH
HEBU3HAYEHOCTI 1 JO3BOJUTU 0c00aM, KI MPUUMAIOTh PIIICHHS, BUOUPATH MIXK
KpUTEPISIMA B HEBU3HAYCHOIO CEpeOBMINI. BiAMOBIAHO 10 KpUTEpIiB, SKI
BU3HAYAIOTHCS MOPSAIKOM BaxknuBoCTi, MeTosl TOPSIS Ha 0CHOB1 HEUITKOT JIOTIKH €
e(peKTUBHUM JJI1 BUOOPY 1HBECTUIIHHO-0Y/IIBETLHOTO MPOEKTY, SIKUM 3a0e3meuye
HaWOLIBII BIAMOBIAHUHN BHOIp cepesl albTepHATHUB.

HayxoBa HOBH3HA qucepTallii moJsrae B:

1) ymockoHalIeHHI HayKOBOTO IHCTPYMEHTApi0 [JIs aHali3y YCHIIIHOTO
BIIPOBAKCHHS 1HBECTHUIIHHO-OY/IIBEILHOTO MPOEKTY Ha 3acajaxX 1HXUHIPUHTY B
yMOBaxX HEBU3HAUEHOCTI 3 ypaxXyBaHHSIM OLIHKM HOro opraHizamiiiHo-
TEXHOJIOTIYHO1 HAIMHOCTI Ta IOCTOBIPHOCTI;

2) 3ampoNOHOBAaHIM METOAOJOrii OIIHKA Ta BiAOOpPY albTEpHATUB
1HBECTULIIITHO-0Y 1IBEJIbBHUX MTPOEKTIB;

3) YIOOCKOHAaJ€HHI  METOJMYHOIO  OOIPYHTYBAaHHSA  BIIPOBAKEHHS
OyJliBEIbHUX IPOCKTIB B YMOBaX HEBU3HAYEHOCTI Ha IIJICTaBl JIOCTOBIPHOCTI
IHBECTHUIIIMHUX Ta OpraHi3aIliiHO-TEXHOJIOTYHUX PIIICHb;

4) 3ampornoHOBaHa kinacudikauiss KpuTepiiB  BigOOpy B  yMOBax
HEBHM3HAYEHOCTI MPU OLIIHI[ AJIbTEPHATUB IHBECTUIIHHO-OyA1BEIbHUX MMPOEKTIB.

[IpakTyHe 3HA4YEHHS IOJAHOI JMCEpTaIlii TOJArae y IIJIBHINCHI SKOCTI
MPOEKTHUX PillleHb Oy1IBEIbHOI MPOAYKLII B IEPILY YEpry 3a paxyHOK IHTerparii
BCIX 3alliKaBJIEHUX CTOPIH OyAIBETHLHOTO MPOEKTY, SIKWUW BTUTIOETHCS HA 3acaaax
1HKuHIpUHTY. OTpUMaHI pe3yJabTaTh JTOCTIIKEHHS MOXKYTh OyTH 3aCTOCOBaHI Mpu
MPOBEJICHHI OLIHKUA JOCTOBIPHOCTI Ta HAAIMHOCTI 1HBECTULINHO-OYIiBEIIBHUX
OPOEKTIB B yMOBaX HEBHM3HAUYEHOCTI HABKOJMIIHBOTO CEPEJOBHINA  Ta
MPU3HAYAIOTHCS JUIsl IPUUHATTS PillIEHb IPU MONEPEIHbOMY B1100p1 IHBECTHUIIIITHO-
OyIiBEIbHOIO MPOEKTY Ha OCHOBI OOIpYHTYBaHHS iX  oOpraHi3aiiiHo-
TEXHOJOTIYHOTO HaaIWHOCTI. TakoX OTpUMaHI BHCHOBKH MOXYTb OyTH

BUKOPHUCTaHI B JAISUIBHOCTI 1HKUHIPUHIOBUX KOMIIAHIM, 110 HAIalOTh MOCIYTU B



OyniBenbHIA Taly3l, B YacCTUHI OI[IHKM 1HBECTUIIIMHUX YMOB 1 PH3HKIB
BIPOBA/PKCHHS OY/1IBEILHUX ITPOCKTIB.

OCHOBHI TIOJIOKEHHSI, PE3yJIbTaTH Ta BUCHOBKHU JTOCIIPKCHHS JOTIOB1IaTUCh
aBTOPOM Ha HayKOBO-TpaKTUYHUX KoHbepeHisx Ta ceminapax (Kuis 2017, 2018,
2019, 2020; Oneca 2020).

Knouosi cnosa: GaratoxputepianbHi pIlIEeHHS, 1HBECTHUIIITHO-OY/IiBEIbHUIA
npoekt, MCDM, HeBH3HAUEHICTH, OIlIHKA JOCTOBIPHOCTI 1HBECTUIIIHHUX PIIIEHbD,
nepeiHBECTUIIINHUI Bi0Ip OyIBENBHOTO MPOEKTY, TEOPisl HEUYITKUX MHOMKHH,

TOPSIS.



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 investment decisions, fuzzy set
theory, investment and construction project, MCDM, multicriteria solutions, pre-

investment selection of the construction project, TOPSIS, uncertainty.
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