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KuiBchkuil HalliOHATLHUN YHIBEPCUTET OYIIBHUIITBA 1 apXITEKTYpH

TH®OPMAIIMHO-AHAJIITUYHUN BA3ZUC OLIIHIOBAHHS
HAJIIMHOCTI BUKOHABIIB BYJIIBEJTbHUX ITIPOEKTIB

Ilpakmuuno Kodcen npoekm s615€ cob00 imepayiunuil npoyec, wo BKIYAE
VMOYHEHHs1, nepe2isio piuleHb, 3MIHU ApXIMeKmyYPHUX i KOHCMPYKMUBHUX PiuleHb, d
MaKkoxc Ccnocooie 6U2OMOBNeHHs KOHCMPYKYIU | 36edenHs Oyodieni. Lugposi
MeXHON02ii 6 YNPAaeniHHI OVOIBHUYMBOM MAKOINC BKIIOUAIOMb  GIPMYALbHY
peanvricmov (VR) i poswupeny peanvhicmov (AR). Buxopucmanns VR ma AR
00360.15€ 8i3yanizysamu 0yoigenvHi npoekmu nepeo ix gizuunum emineuuam. Taxum
YUHOM, IHMe2poBaHe pilleHHs, NpU AKOMY 30IUCHIOEMbCA BI3)AlbHO-2pAPiuHa
Ooeghpazmenmayis Hcummeso20 ma OnepayiuHo-8UPOOHUU020 YUKTY 0Y0iBelbH020
npoekmy i3 3acmMOCY8AHHAM 3ACA0 Ma NPUKIAOHUX THCMPYMeHmis yugposizayii,
npeocmasienux Kk Fuzzy-mooenn, 003680/15€ cmeoprosamu abo pedazysamiu Mooeiwb
Ha 0y0b-aKomMy emani, € Haubibwl OAULKUM 00 OIUCHOCMI I NPU3B0OUMb 00
CKOPOYEHHs Yacy Midxc npoekmuoi ma 0yo0isenvHoi a3zom cumms 0y0ieeibH020
o0'ekma. OcKilbKu YNpaeliHHA NPOEKMOM MICHO NOo8’si3ane 3 Npoyecamu
NPULHAMMS piuleHb, PIUeHHs NPUUMAlomsCia 8 YM0o8ax 6U3HAYEeHOCHmI (pe3yibmam
piuients 8i0oMuUlL), pusuKy (MONCIUBO HACMAHHA NOOIL | Modice Oymu 3pobeHa neeHa
OYiHKa), HesusHaueHocmi (UMogipHicmb). a Hacaioku nodii  nepedbauumu
HeModicaueo). Po3pobreno memoo ynpaeninms 0y0i8eibHUM NPOEKMOM HA OCHOBL
HewimKoi J102iKU, AKUL OA€ MOANCIUBICMb OYIHUMU K NPOMINCHUU CMAH peanizayii
NpOeKmy 3a OKpeMUMU U020 napamempamu, max I NpocHO3Y8amu pe3yibmam
npoexkmy 3a sMiHHo20 cepedosuwia. I106yoosa Heuimkoi modeni cucmemu YnpasuinHs
npoekmamu 6a3zyEmMuvcsi Ha YOPMaAIbHOMY NPEOCMABIeHHI XapaKkmepucmuxk oo’ exma
8 MepMIHaX NIH2BICMUYHUX 3MIHHUX. V cucmemi KepyeanHs 6XiOHI ma GUXIOHI 3MIHHI
cucmemu po32ena0aomsvCs K jJiHe8icmuyHi 3mMinHi. Memorw ynpasninus € 6U3HaueHHs
3HAUEeHb Kepyouux 3MIHHUX (6X00i8), peanizayisn AKux 3abe3neuye 6a)camy no8eoiHKy
abo badicanuii cmau npoekmy SK 00'ekma ynpaeninus. Auanimuka npoekmig y
PeanvHoOMy 4aci € OCHOBHUM O0dcepeom THopmayii O NPUUHAMMmMA pilleHsb. IKa
00380J151€  NPOOYKMUBHO CHMPYKMYPY8AMU  3A60AHHS  OYIHIOBAHHA  HAOIUHOCMI
BUKOHABYIB 0YOiselbHUX pobIm ma cgopmysamu 11020 peclamenm O0as Ne8HO20
0y 0iseIbHO20 NIONPUEMCMBA 3 VHIKAIbHOK ONepayitiHo-8UPOOHUYOI0 CheyuIiKoio.
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Kniouoei cnosa: 6yodisenvue nionpuemcmeo, mpancgopmayiss onepayiuHoi
cucmemu,; opeaizayisi 6yoisHuymea, ingopmayiline MoO0ent08aHts 6 0yOieHUYMEI,
HewimKa J102iKa, HAOIHICMb BUKOHABYIE 0YOIBeIbH020 NPOEKN).

IocranoBka npodJsemu. B iHBeCTHULIIHO-OY1IBENIbHIN A1ISUIBHOCTI €KOHOMIYHO
PO3BUHYTHUX KpaiH CBITY NOCTYNOBO BII0YBAalOThCA CTPYKTYPHI 3MIHHU, B OCHOBI SIKHX
€ 3MminieHHa (GOKyCcy 3 Tpollecy NPOEKTyBaHHS Ta OyJIBHUIITBA Ha e(EKTUBHE
IJIAaHYBAaHHS YIOPaBIIHHAM YCIM JKUTTEBUM IUKJIOM OO0’€KTa $K KOMIUIEKCY
MOCHIJOBHUX 32 3MICTOM 1 YacoM eTamiB (IepiofiB) iICHyBaHHS 00’€KkTa OyIIBHUIITBA
- BIJ KOHIIEMI[li MOro CTBOPEHHs (BUIIYKYBaHHS, MPOEKTYBaHHS, OYIIBHHUIITBA) 0
MPUTIMHEHHS eKCIUTyaTalli (JiKB1Aallii), BKJIOYAa0YM MOBTOPHE BUKOPUCTAHHS MOTO
4acTUH (€JIEMEHTIB) 32 HOBUM MpHU3HAYCHHSIM. byJiBelbHA rany3b YKpaiHu Ma€ psjl
B3a€MOIOB’A3aHUX MPOOJEM, OJHIEI0 3 SIKUX € BIJICYTHICTH CHUCTEMHOIO MPOIECY
CTBOpEHHA Ta OOMiHY uudpoBow iHpopmalie. Po3apobneHicTh, XaOTUUYHICTH,
HEIPO30pICTh AAHUX 3BYXKYIOTh QHAJIITHYHI MOXJIMBOCTI UISl MOLIYKY 1 HMPUAHSTTS
CTpaTEeriuyHuX PIlIeHb Ta OLIHKHU iX KIHIIEBOTO €(EeKTy, a TAaKOX CTBOPIOIOTH Oap’epu
JUIsl CACTEMHOT'O BIIPOBAKEHHS HOBUX METO/IIB Ta CYYaCHUX TEXHOJIOTIH y ramysi B
LJIOMY.

Ha cporomni B OyniBenbpHIA Tanmy3l € Taki HpoOjemMu, fKlI MOTPeOyIOTh
PO3B’sI3aHHS:

— 3Ha4YHa PECYPCOEMHICTH Mpoliecy OyAIBHUIITBA;

— Hee(EeKTUBHICTh yIPaBJIiHHS MPOIECaMU MPOCKTYyBaHHS, OyJIBHUIITBA,
eKCIUTyaTallii, 30KpeMa BHACIIAOK HHU3bKOIO PIBHS KOMYHIKalli MK y4YaCHUKaMHU
3a3HAaYEHUX MPOIIECIB;

— HeeeKTUBHE BUKOPHUCTAHHSI MaTeplaJbHUX PECYPCIB, CIIPIMOBAHUX Ha
OyIIBHHMLITBO, 30KpE€Ma BHUKOPUCTaHHS CHPOBMHU Ta CYIYTHbOI OyAiBEIbHOI
MPOAYKIIIi, IO HE Ma€ TOBTOPHOTO BUKOPUCTAHHS;

— BIICYTHICTh MIJIXOAIB MI0JA0 €(PEKTUBHOIO YIPABIIHHS KUTTEBUM
IUKJIOM O0’€KTIB SIK KOMIUIEKCY MOCJIJIOBHUX 32 3MICTOM 1 4acoM eTariB (Tepio/iiB)
iICHyBaHHSI 00’€kTa OyAIBHMIITBA - BiJ] KOHIIEMIli MOr0 CTBOPEHHS (BUIIYKYBaHHS,
MpPOEKTyBaHHS, OyJIBHUIITBA) JO NPUNUHEHHS eKcIuTyaTamii  (JrkBigari),
BKJIIOYAIOUYM TOBTOPHE BHUKOPHCTaHHA MWOro 4YacTUH (€JIEeMEHTIB) 3a HOBUM
MPU3HAYCHHSIM;

- 3aCTApUIICTh HOPMATHBHOrO 3a0e3nedeHHs y OyIIBHHUITBI, IO HE
BIJIIIOBIJIA€ Cy4YaCHOMY PIBHIO TEXHOJIOT1H Oy 1IBHUITBA;

— CYyTTEBE CHOXKHMBAHHS y OyAIBEIbHOMY CEKTOpl €Heprii, BUpOOJIEeHOI 3
BUKOITHUX BHUJIIB MMaJIMBA (3 HEBIAHOBIIOBAHUX JKEPE), IO MPU3BOAUTH /10 3HAYHOTO
3a0pyIHEHHS HABKOJIMILIHBOT'O IPUPOJHOTO CEPEIOBUIIA;

— aBapiHICTh 00’ €KTIB, 10 €KCILTyaTyI0ThCs [14].
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AHaJi3 OCTaHHIX J0CJaizKeHb | myOJikanii. AHani3 HallKpanoro cBITOBOTO
Ta €BPOMENCHKOrO JIOCBIY CBIIYUTH, 110 HA CHOTOJIHI JO HAWOLIBII MPOrPECUBHUX
nUPpPOBUX TEXHOJOTINH y OyIIBHUIITBI MOXHA BIAHECTH HUGPOBI TEXHOJOTIT
OyIiBeIbHOTO 1H(GOPMALIMHOTO MOJEITIOBaHHS, SIKI MepeadadaroTh Cy4yacHUM Miaxin
710 yrpaBiiHHS U(POBOIO 1HPOPMAIIIEIO, IO 3aCTOCOBYETHCS Y Tally31 OyAIBHUIITBA
Ta MICTOOYJyBaHHS 1 TIPYHTYETbCS HAa BHKOPUCTAHHI CHUIBHOTO LU(POBOro
MpeCTaBlIeHHs 00’€KTa, JJIS COPUSHHS MpoliecaM MPOEKTyBaHHS, OYy/IBHUIITBA Ta
eKCIUTyaTallii 3 METOI CTBOPEHHS HaJIITHOT OCHOBH JIJI PUUHSITTS PIllICHb.

Cytb 1MGpPOBUX TEXHOJIOTIA TMOJSArae y po3po0JeHHI Ta CHUIBHOMY

BUKOPHUCTaHHI OyJiBenbHOI 1H(OpMaliiiHOT Mojeni o00’exkTa OyAIBHHUIITBA, IO
MpeJCTaBIsge CO000 HAOIp CTPYKTYPOBAHMX 1 HECTPYKTYPOBAHMUX 1H(OpMAIIHHUX
KOHTEHepiB (HA0OpiB JaHUX) y paMKax IUTICHOI 1HQOpMAIliiHOI CHUCTEMH, IO
MICTSITh HEOOX1JHI reoMeTpuyHi, Pi3uyHi, (PYHKIIOHATBHI Ta 1HIII XapaKTEPUCTUKU
00’€KTa, Ha OCHOBI SIKHX PO3pOOJISETHCSA TOKYMEHTALI, 110 CYIPOBOKYE KUTTEBUMA
IUKIT 00’ekTa (MPOEKTHA Ta KOIITOPHUCHA JOKYMEHTallisl, PEeKOMEHAAIlli 1100
eKCILTyaTallii).
[lutanHs 100 BU3HAYEHHS POJI Ta CYTHOCTI HHdpoBi3amii y 3a0e3neueHH1
3milicHeHHs  TpaHcdopmariii  Oi3HEC-TIpPOoIeciB  Ta  JOCBIA  BIPOBAKCHHS
pizHoMaHITHUX [T-mmaTdopm po3KpUTO y Ipalsix 0araTboX BITYM3HSHUX HAYKOBIIIB
Ta 3apyOKHUMU BYEHUMH, TakuMH sk: Zaini Z., Saad A. [1], Gross, S., Stelzl, K.,
Grisold, T., Mendling, L., Reoglinger, M., Brocke, J. [2], Xiang, J.; Archer, N.;
Detlor, B. [3], Wang J. G., Jhang J.-Y., Tang K.-H., Huang C.-K. Ta in. Temartuka
BIUIUBY mpouecy udpoBoi TpaHchopMallii omnepariiHuX CHUCTEM MIAINPUEMCTB
OyliBebHOT Taly3l Ta MOJENl opraHizalii OyIIBHUITBA AOCHIIXYBadld BITUM3HSIHI
HaykoBIl Ta mpakTuku: A.O. binomunekuit, C.JI. bymyes [13], T.A. I'oHuapenko
[5;6], II.M. Kymnikos [6], I.C. IBaxnenko [5], O.M. Manuxina [8], B.O. Ilokonenko,
[''M. Puxakosa [9], P.B. Tpau [12], O.A. Tyrai1 [10], FO.A. Yynpuna [5], H.O.
UYepnuier Ta iH.

MeTtow crarTi € moOymoBa HEYITKOI MOJEN JJIs OIIIHKKA HaIIMHOCTI
BHKOHABIIIB Oy AIBEILHOTO MPOECKTY.

Buxaan ocHoBHoro marepiany. s mpoekta, sik 00'€KkTa ympaBiiHHS B
YMOBaX HEBHU3HAYEHOCT! 30BHIIIHBOTO CEPEOBUIIA, XapaKTepHI 3MiHU; OOMEXKEHHS
KIHIIEBOI METH, TPHUBAJOCTI, OMOJKETy Ta HEOOXIIHMX pPEeCypciB; HOBHU3HA s
KOMIIaHli, sIKa peaji3y€e MPOEKT, 1 Il PUHKY OYIKYBAHOI'O IOIUTY Ha CTBOPEHUH y
MPOEKTI MPOAYKT ab0 MOCIYry; CKJIAAHICTh, TOOTO BEJHMKA KUIbKICTh (PAKTOPIB, SK1
MPsIMO UM OTIOCEPEIKOBAHO BIUIMBAIOTH Ha peaizallilo Ta pe3yJibTaTH MPOEKTY TOIO
[11]. Icuye Oarato MeTOAIB aHali3y 30BHIIIHBOTO CEPEIOBHINA MPOEKTYy Ta HOro
BIUIMBY Ha peai3allil0 MpPOEeKTy. AJie OCKUIbKHA MOsiBa OYIb-IKOTO 30BHIIIHHOTO
(dakTopa xapakTepu3yeThCs HEBU3HAUEHICTIO, [lepeBaraMu HEYITKUX CHUCTEM Mepen
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IHIIUMU €: - MOXJHUBICTh POOOTH 3 HEYITKO BH3HAYEHHWMH BXITHUMH JaHUMHU:
HaINpUKIaJa, 3HAYeHHSIMU, SIKi TOCTIHO 3MIHIOIOTHCS B 4Yaci (IMHAMIYHI 3aBJaHHS),
3HAQUEHHSIMM, SIKI HEMOXJIMBO BHM3HAUYUTU 0O€3 JBO3HAYHOCTI (pe3ysibTaTu
CTaTUCTUYHUX OINHUTYBaHb, PEKIAMHUX KaMMaHId TOIO); - MOXJIMBICTh HEUYITKOI
dbopmanizallii KpuTepiiB OLIHKM Ta MOPIBHSIHHS: (DYHKIIOHYBAaHHS 3 KPUTEPIIMU
«OUTBIIICTEY, «MOXKIHNBE», «IIEpeBakarode» TOIIO; ; - 3AaTHICTh IMPOBOJIUTH SIKICHI
OI[IHKM SIK BXIJHUX JaHUX, TaK 1 BUXIJHUX pE3yJbTaTiB: KEPIBHUK IPOCKTY
BUKOPHUCTOBY€E HE TUIbKM (PaKTHUHI 3HAYEHHS JaHUX, @ i CTYMIHb iX BIPOT1IHOCTI Ta
iX pO3MOJLT; - MOXKIIUBICTh IIBUJIKOTO MOJICJIIOBAHHS CKJIAJHUX JTUHAMIYHUX CUCTEM
Ta iX TOPIBHSJIBHOTO aHami3y 13 3aJaHUM CTYIEHEM TOYHOCTi: poboTa 3a
MPUHIUIIAMU TOBEJIIHKH CUCTEMH, OMMCAHOT HEUITKUMHU METOAaMu, 3 OJHOTO OOKY,
HE BUTpayae 0arato yacy Ha MOIIYK TOYHUX 3HAYEHb. 3MIHHI Ta CKJIAJIaHHS PIBHSIHBb
s ix onwmcy. [lo-mpyre, BU MOXKeTe OILIHUTH PI3HI BapiaHTHU BUXIJHUX 3HAYECHb.
Cran Oyap-sKO01 CKJIaJ0BOT MPOEKTy abo (hakTopa, 110 BIUIMBAE HA MOTO0 BUKOHAHHS,
MOXHa TMPEJACTABUTH Yy BUIJISAI CUCTEMU HEUITKUX JOriyHUX BupasiB. Koxhe
TBEP/PKCHHSI MOXHA OI[IHUTH 3a CTYNEHEeM HeYiTKOoi icTUHHOCTI. KoxkHe 3 1ux
TBEp)KEHb MOJKHA OIKMCATH BIAHOIICHHSAMH MHOXWH JIHTBICTHYHHX HEYITKHX
3MIHHUX.

Ouinka HaAIWHOCTI TIAPSIAHUKIB OYiBEIbHUX MPOEKTIB IMependadyae OIIHKY
pi3HUX TapaMeTpiB 1 (QakTopiB, SKI JO3BOJATH Yy TMEpPHIOMY HaOIMKEHHI
MEepEeKOHATHUCS, 10 OOpaHUM MHIAPSAHUK 3JATHUW YCIHIIIHO BUKOHATH MIPOEKT. 3a
METOJIOM EKCIEPTHUX OI[IHOK Ha OCHOBI BIJKPUTOrO AHKETYBaHHS MpPAIliBHHUKIB
MPOCKTHUX, MIAPSAHUX TMIJNPUEMCTB, JEBEJIONEPChKUX KommaHiki (ychoro 12
(axiBIliB) BHOKpPEMJICHO psll (PakTopiB, sIKi 3a3BHYail BPaXOBYIOTHCS MpPHU OIIHII
HaJIMHOCTI BUKOHABIIB OyAIBETbHUX MPOCKTIB Ta MOXYTh OYTH OINHUCaHI SK
YUCJIOBUMH MMapaMeTpaMu, TaK 1 JIHTBICTHYHUMHU 3MIHHUMHU, a CaMe:

1.  Jocsio pobomu y ananociunux npoekmax. Taka BUMora € 000B’I3KOBOIO
MpU y4yacTi MIAPSAIHUX MIJNPUEMCTB Y TEHJEpax, /e KOMMaHii MalTh HE TUIbKH
BKa3aTH CBiH JOCBIJI, ajie 1 HaJaBaTH MiJITBEPI>)KEHHS y4acTl (aKTH BUKOHAHUX POOIT,
JIOTOBOPU MHHYJIHMX POKIB TolI0). IIpu 1boMy BpaxoBYe€ThCS CKIAAHICTH 1 PO3MIp
MPOEKTY, & TAKOX CTYMiHb YYacTl MAPAJIHUKA — 0OCAT BUKOHAHUX POOIT. 3aMOBHUKHU
pETeIbHO BHUBYAIOTH JOTPUMAaHHS TpadikiB BUKOHAHHA pPOOIT 1 MEpPEBUILICHHS
O10/1KeTy (HasIBHICTh JOJAATKOBHUX YIOJl Ta iX 00CST) y MUHYJIUX IIPOEKTaX.

2. Ananiz ¢hinancosoco cmamy Komnawii. diHaHCOBa CTaOIIBHICTH
MIJpSIHAKA Ta 3/1aTHICTh €()EKTUBHO YMPaBISATH (IHAHCAMU MPOEKTY y MeKax
HassBHOTO OIOKETy € BaXJIMBUM UYHWHHUKOM HAJIMHOCTI BHUKOHABIISA, OCKUIBKH
BijoOpakae Moro 34aTHICTh 3a0€3MEeYNTH BUKOHAHHS 3000B’sI3aHb.

3. Hompumanns npaeun oxoponu npayi ma Oe3neku HaA 0y0igeIbHOMY
mauroanyuxy. OLUIHIOIOTH 1CTOPII0 HEIACHUX BHUMAJKIB, IITpadiB 32 HEJOTPUMAHHS
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npaBuJl O€3MeKH MiJPSIHUKA Ta JOTPUMAHHS CTaHJApTiB O€3MeKu MpU y4acTi y
nonepeaHix mpoekrax. Takox OIIHIOTH MOJITUKY Oe3MeKu MiApsAHUKA, HASIBHICTh
CTPaxoBOTO TMOKPUTTS, BKIIOYAIOUM 3arajbHy BIAMOBIJAIBHICTh, KOMIICHCAIlIIO
MpaliBHUKaM 1 0y1b-sIKi KOHKPETHI MOKPUTTS, OB’ s13aH1 3 MPOEKTOM.

4. Axicme pobomu. 1i mapamMeTpy TaKoXX OIIHIOIOTHCS IPH OMUTYBaHHI
3aMOBHUKIB MHUHYJHMX TMPOEKTIB, BHUI3/IaXx Ha OO0 €KTU [Js1 OIIHIOBAHHS SIKOCTI
BUKOHAHUX POOIT, MaTepiaiiB, TOTPUMaHHS HOpM 1 cTaHnapTiB.Hasenicme 003601i6
Ha 8UKOHAHHA pobim, cepmugpixamis i niyen3iu. 11 yMoBa Takoxx Oyia BH3HaueHA
eKCcrepTamMu, SK KIIOYOBa /IS OI[IHIOBAaHHS HAJIIMHOCTI BHKOHABIB. QOyiHka
menOdepHux nponosuyit. JIns ONIHIOBaHHS HAJMIMHOCTI MiAPAHHUKA BApTO 3BEpPTaTH
yBary Ha pPETENIbHICTh PO3PaxXyHKIB, MO0 MUTAaHHS Ta YTOYHEHHS WIOJI0 MPOEKTY,
TOYHICTb OIIHKK BAPTOCTI, IpadiK NPOEKTY Ta TEXHOJIOT1H0 BUKOHAHHS POOIT.

5. Keanigikayis nepconany. O1iHIOETbCS  KBamidikamiss 1  JIOCBIJ
YVIOpaBIIHCHKOI KOMaHAM, sKa 3ajisiHa y TWPOEKTI, KOMYHIKaTHUBHI HaBUYKHU
MIIpSAHAKA Ta HABUYKMU CHIBIpAlll, OCKIIbKM €(EKTUBHE CIUIKYBaHHS Mae€
BUpIIIAJIbHE 3HAYEHHS JJIsI YCIIIIHOTO BHKOHAHHS MPOEKTY. TakoX OIIHIOEThCS
KBaJiikaliis KIF0YOBUX BUKOHABIIIB POOIT.

3amis moOyJIOBM HEYITKOI MOJENI JUIs OLIHKM HaJiHOCTI BHUKOHABIIIB
MPOEKTY HEOOX1JHO BU3HAYUTH ii TOJOBHI CUCTEMO YTBOPIOIOY1 €JIEMEHTH - IIPaBUJIA,
KUIBKICTh Ta TUN (QYHKIN IS KOXKHOI 13 TEepeNiueHUuX BHIIE 3MIHHMX MOJIEI,
napaMeTpy BUXIIHUX QYHKIIIH, JIOoriuH1 oniepartopu (Ta/ado) tomo (puc.1).

X1

—> u(X1)
— »| BuBeneHHs npaBwui,
. dazudikartis CTBOPEHHS (byHKHIH wY) | Hedasudixamis e
Xj w(Xj) | HaIEeKHOCTI BUXIHOTO " — >
—
napamerpa Y

Puc.1. Anroput™m BU3HAUEHHS HAIMHOCTI BUKOHABI[IB OYIIBETHHHUX POOIT.

VY 3aranbHOMY BHUNAJKy MEXaHI3M HEYITKOrO JIOTIYHOTO BHUCHOBKY MICTHUTh
TaKl eTanu: BBeJeHHs HEUITKOCTI ((ha3udikairisi), HEUITKUNA BUCHOBOK, KOMITO3HMIIIIO 1
MpUBENCHHS J10 4iTKOCTI (nedasudikarist). Bupimenns gaHoi 3aadi NponoOHY€EThCS
3M1MCHUTH 3a TOMOMOI0I0 TOOY/I0BY €KOHOMIKO-MAaTEeMaTUYHOT MOJIENI.

B pe3ynbTaTi aHamizy BUIIE HABEJACHUX YUHHUKIB, SIKI MalOTh BIUIMB Ha
OL[IHIOBAHHS HAAIMHOCTI MIJIPSATHUKA, EKCIIEPTAMU 3aPOINIOHOBAHO BUKOPUCTOBYBATH
HACTYIHI JIHTBICTUYHI 3MiHHI sl (AKTOpiB, IO BIUIMBAIOTh HA HAJIAHICTh
BUKOHABIS OYy/1IBEJIbHUX IPOEKTIB:

1)  «Hoceio pobomu y ananociunux npoexmax» («Experience»). Jlus miel
3MIHHOI 0y/1€eMO BUKOPHUCTOBYBATH TEPM-MHOKHUHY, SIKA BUMIPIOETHCS Y ABOMOJISIPHIN
mkani: T1 = {"wemocrarHiit", "mocraTHiin"}
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2)  «Axicmoy («Quality»). Bynemo BUKOPUCTOBYBATH TEPM-MHOXHUHY:

TS5 ={"nuzpka", "cepenns", "Bucoka"}.

4" Ananiz ¢hinancosoco cmany rxomnanii "("Financialcondition "). bygemo
BUKOPUCTOBYBAaTUMHOXUHY: T2={"HecTtaOunbHuit", "craOuipHuil", "BUCOKUN PIBEHBb
(hiHaHCOBOT CTIMKOCTI" }.

4) " Hompumanus npasun oxoporu npayi ma Oe3nexu Ha 0y0i8eIbHOMY
mauoanquky" ("securitylevel"). Bynemo BHUKOpHCTOBYBaTH TepM-MHOXUHY: T4 =

"Hu3bka","cepenns'”, "Bucoka'}.

5) «Keanighixayis nepconany» («6. Personnelqualification»). Bynemo
BUKOPHUCTOBYBAaTU TepM-MHOKUHY: T6={"Hu3pka","nocrarus","nHanmipna"}.

Metogom noOyAoBU (QyHKIIIN HAJIEKHOCTI OOpaHO METOJ, BUKOPUCTAHUU Yy
po06oTi [6] A OIIHIOBaHHS SKOCTI NMPOCKTHUX PIMICHb. 3a3HAUYCHUN METOIUYHHI
MIJIX1]] [PYHTYETHCSI HA BU3HAYEHI YaCTOTH KOXKHOTO YNHHUKA, BU3HAYEHOT Ha OCHOBI
CTATUCTUYHOI OOpPOOKHM BIJIMOBIIEH €KCHEPTIB 32 KOXKHOIO 13 TEPM-MHOXKHUH 1 MOXE
OyTH BHUKOPHCTAHO JUISI BHU3HAYEHHS HAAIHHOCTI MIANPUEMCTB- BHUKOHABIIIB
OyniBenbHUX poOIT. [Ipy 1IbOMY KOKEH €KCIEepT 3alOBHIOE AHKETY, y SIKIM BKa3ye
BJIACHY JYyMKY IIOJO XapaKTEPUCTUK KOXKHOTO 3 €JIEMEHTIB TepM-MHOXHUH 1-6.
Excrieptn HajaBanmu BIAMOBIAI 3a IyallbHOK CHCTEMOIO OIlIHIOBaHHS, Ae «1» -
HasBHICTh MapaMmeTpy BIAMOBIIHOI MHOKMHHM Ha JAYMKY AaHOTO ekcnepTa, a «0» -
BiACyTHICTh (Tabmn.l). Ilicis 1wporo yci OIIHKKM €KCHEpPTIB  0OpOOIISUIKCE,
y3arajlbHIOBAJIUCh 1 CTYIEHI HaJEXKHOCTI HEYITKIH MHOXHHI 3alpOlOHOBAHO

paxyBaTu 3a popmyJioro [6]

o1 N T
W () = N Z__’}i'l =1,m, (1)

n=1.N

ne N — KUTBKICTh CKCIIEPTIB,

1 — AYMKa KOXHOro i3 N eKcniepTiB (n=1,N) mnpo MOXIUBICT BiIHECECHHS

OKpPEMOIo €JIEeMEHTY /; A0 BIAMNOBIJIHOI TEPM-MHOKMHM Ha OCHOBI aHai3y ix
napaMeTpiB.

Hoceio pobomu y awnanoeiunux npoekmax «/Joceid0 pobomu y aHANOIYHUX
npoexkmax»  («Insimilarprojectsexperience»). Just 1€l 3MiHHOI  OyAemo
BUKOPUCTOBYBATU TEPM-MHOXHUHY, SIKa BUMIPIOEThCA Yy ABOMOJsApHIA mikami: T1 =
{"HemocratHii", "qocTaTHIN"}

1.  Jocsio pobomu y ananociunux npoekmax. Taka BUMora € 000B’I3KOBOIO
MpU ydacTi MIAPSAIHUX MIJNPUEMCTB Y TEHJEpax, /e KOMMaHii MalTh HE TUIbKH
BKa3aTH CBiil IOCBiJ, ajie 1 Ha/laBaTH MIATBEPKEHHS y4acTi (aKTH BUKOHAHUX POOIT,
JIOTOBOPU MHUHYJIHMX POKIB TOwI0). IIpu 1boMy BpaxoBY€ThCS CKIAAHICTH 1 PO3MIp
MPOEKTY, & TAKOX CTYMIiHb Y4YacTl MAPAHUKA — OOCAT BUKOHAHUX POOIT. 3aMOBHUKHU
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peTeNbHO BHUBYAIOTH JOTPUMAHHS TpadikiB BUKOHAHHA pPOOIT 1 MEpPEeBUIICHHS
Oro/pkeTy (HasiBHICTb IOAATKOBUX YIOJl Ta iX 00OCAT) Y MUHYJIUX IIPOEKTaX.
AHQJIOTIYHUM YUHOM BHU3HAYaIOThCs (YHKIT HAIEKHOCTI JJis 1HIIUX
(akTopiB, 110 BIUIMBAIOTh HA HAJIMHICTH MiANPUEMCTBA-BUKOHABISL OY/IBEIHHUX
POOIT.
OTxe QyHKIIS HaleXKHOCTI A0 TepMmy «JlocBig poOOTM B aHAIOTTYHUX
MPOEKTax Ma€ BUTJIA;

( 0,x = a;
X —a b
a=x<b;
p(x1) = {224
b =x<=c;
p— X <cC
\ 0,c = x.

[IponoHyeThCs 3M1MCHUTH TPYMyBaHHS YUHHUKIB y JIBa OJOKU 32 HACTYITHUMU
napaMeTpaMu — Mepiili iBa — penyTailiiiHi pakTopu, BpaxoBYIOTh JOCBIJ 1 AKICTh BXKE
BUKOHAHUX POOIT MIANPUEMCTBOM-BUKOHABIIEM OyAiBenbHUX poOiT. Lli yuHHUKHK
MalOTh PETPOCHEKTUBHUM XapakTep, MPOTE BOHMU € HAI3BUYAWHO BAXIJIMBUMH IPHU
NPUUHATTI PpIllIEHb WIOJI0 OI[IHIOBAHHS HAAIMHOCTI yYaCHUKIB OyJiBHHUIITBA.
BianosigHo mepiuii 610k MICTUTh 2X3=6 mpaBUl HEYITKOT'O JOTIYHOT'O BHCHOBKY,
K1 JO3BOJISIIOTh BHU3HAYaTH pemyTallito mianpueMctBa.OTke 10 Mepuioi Tpynu
YUHHUKIB HaJeXaTh «//oceio pobomu y aunanoziunux npoekmax» («Experience») ta
«Axicmov» («Quality»), siki pa3oM BIUIMBAaIOTh Ha MPOMIKHY 3MIHHY «Pemyraiiis»
("Reputation"). BukoprucToByeMO HacTymHI BUCHOBKHU = {'"HeratuBHa'", "nBo3HayHa",
"mo3uTuBHA" }.

Tabmurs 1
Cuctema nmpaBuUI HEUITKOTO JIOTTYHOT'O BUCHOBKY
JUIsl TPOMIKHOTO YMHHHKA «PemyTairis

No Formula result

1 If (x1 is nsuff) and (x> is low) then (x5 is outlmf1) negative

2 If (x1 is insuff) and (x2 is medium) then (x5 is outlmf2) ambiguous
3 If (xi is insuff) and (x> is high) then (x5 is outlmf3) positive

4 If (x1 is suff) and (x2 is low) then (x5 is outlmf4) negative

5  If (xi is suff) and (x2 is medium) then (x5 is outlmf5) positive

6  If (x1 is suff) and (x2 is hight) then (x5 is outlmf6) positive

Heuitka Mopens mnpeactaBieHa Ha puc. 2. Jlo YMHHHUKIB APYroro OJOKYy
Hanexath "®dinancoBuil cran komnanii ("Financial condition"), gqorpumanHs npaBui
OXOpPOHM Tipalll Ta Oe3neku Ha OyaiBenbHOMY Mmatdanyuxy ("securitylevel"),
«Keanighixayis nepconany» («Personnel qualification»), a Takoxx mpomikHa 3MiHHA
«PemyTarisi» ("Reputation").
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Hpyruii 06510k — BpaxoBy€ HasABHUU 3amac HaJIMHOCTI, OCKIIBKH BKJIIOYAE Y
ceOe OIIHIOBAHHS MOTEHUINHUX MpaBWil, Npoueayp, piHaHCOBOI MOJITUKA KOMIIaHIT
TOIIO Ta MICTUTh, KPIM MOTEHLIMHUX 1 pemyTalliiHy CKIaJOBY, a OTXKE CKJIaJae
3x3x3x3=81 nmpaBuI0 HEYITKUX BUCHOBKIB (Ta0II. 2).

Tabmurs 2
Cuctema mpaBUII HEUITKOTO JOTTYHOT'O BUCHOBKY JiJisl ynHHUKA «HaailHICTh
BHKOHABIIS)» 3 YPaXyBaHHSIM peMyTalliiHOl CKIag0Bo1 (parMeHT)—

No Formula result

1 If (xi is negative) and (x2 is low1) and (x3 is low1) and (x4 is insuffl) low
then (xs is outlmf1)

2 If (x1 is negative) and (x2 is low1) and (x3 is hight2) and (x4 is suf2) then 2.315
(x5 is outlmf4)

3 If (x1is negative) and (x2 is low1) and (x3 is hight2) and (x4 is insuff1) 0.613
then (xs is outlmf5)

4  If (x1 is negative) and (x2 is aver2) and (x3 is hight2) and (x4 is insuffl) 0.9855
then (xs is outlmf7)

5  If(xiislowl) and (x2 is hight3) and (x3 is hight2) and (x4 is insuffl) 1.3060

then (xs is outlmf9)
6  If (xiis lowl) and (x2 is hight3) and (x3 is hight2) and (x4 is suf2) then (xs 2.408
is outlmf12)

7  If (x1 is enough2) and (x2 is low1) and (x3 is low1) and (x4 is suff2) then 0.6511
(x5 is outlmf15)

8  If(xyis enough2) and (x2 is aver2) and (x3 is low1) and (x4 is insuffl) 0.7121
then (xs is outImf17)

9  If (x1 is enough2) and (x: is aver2) and (x3 is hight2) and (x4 is suf2) then 1.6027

(x5 is outlmf19)
10 If (x1 is enough2) and (x is hight3) and (x3 is hight2) and (x4 is suf2) then 2.6830
(x5 is outlmf23)

X1«Experience»

—

X1-2
«Reputation»

X2 «Quality»

A4

X3 Y
«Financialconditi «Reliability»

v

X4
«Securitylevel»

X5
«Qualificationy»

Puc.2. HeuiTka Mozienb OIiHIOBaHHS HaliHHOCTI BUKOHABLIIB OyAiBeIbHUX MPOEKTIB
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Ha pucynky 3 npeacTtaBieHa TpUBUMIpHA TOBEPXHS HEUITKOTO BUBOY IS

HeuiTKoi Mojen ««Reputationy.

output

Puc.3. BrmuB unHHUKIB «/[0CBi/1 BUKOHAHHS aHAJIOTTYHUX MPOCKTIBY 1 «SIKICTh»
Ha penyTaliifHy CKJIaJ0By HaJAiiHOCTI BUKOHABIIIB OYy/IiBEJIbHUX POOIT.

JInst moianbioro yTOUHEHHs Ta 30UIbIIEHHST aAaNTUBHOCTI MOJIETI HEOOX1THO
JOTIOBHIOBATH 1 OHOBJIFOBATH BXIJHI JJaHI IIOJI0 YCIX MPETEHACHTIB HAa BUKOHAHHS
pOOIT KOXHOTO IHBECTUIIIMHOTO TMpoekTy. Ha OCHOBI OHOBIIEHMX JIaHHX,
PEKOMEH0BAaHO YTOUYHIOBATH OTPUMAaH1 MOJEII Ta IpaBuiia, 0 JA03BOJIUTH CTBOPUTHU
CaMOHAaJalITOBYBaHy aJallTUBHY CUCTEMY.

JIIHrBICTHYHI MO JIO3BOJIIOTH YXBAJIKOBaTH pIIICHHS I
c1abOCTPYKTYpOBaHUX 3aBlaHb. [0 3a7ay Takoro TUMY HAJIECKHUTHh 1 OI[IHIOBAHHS
HaJIMHOCTI  BUKOHABIIB  OyJiBeNbHUX  poOIT.  BuKopucTaHHS  HEUITKOl
JIOT1KKJIO3BOJISIE 3HMKYBATH PIBEHb HEBU3HAYEHOCTI MpU BHUOOpI BHUKOHABIIB Ta
OOTpYHTOBYBAaTH PIIIEHHS II0J0 JOJATKOBOTO YHHKHEHHS PU3UKIB HEBUKOHAHHS
pOOIT, 3MEHILIEHHS IKOCTI a00 3aTPUMKHU TEPMIHIB YU NEPEBUILICHHS OIOJIKETY 3 BUHU
BUKOHABIIIB OyaiBenbHUX poOIT. [loOynoBaHO HEUITKY MOJEIh OLIHKKA HAAIHHOCTI
BUKOHABI[IB OyAiBEIbHUX pPOOIT, fKa, 3aJIe)KHO BiJ pE3yJbTary, JAa€ JIOMYyCTUMY
OIL[IHKY BIAXWJIEHb MapaMeTpiB MPOEKTY 3 BHUHU BUKOHABIIIB POOIT, LIO J03BOJISIE
NPUMUHATH TPEBEHTUBHI 3aXOJU JUJIi YHUKHEHHS KPUTUYHUX BIIXUIICHb, a TaKOXK
MOPIBHIOBATH HA/I1ITHICTh BUKOHABIIIB, SIK1 IPETEHIYIOTh HA y4acTh Y MPOEKTI.

BucnoBkn. CyyacHi  TEXHOJOTl  JIO3BOJISIIOTH  3HAYHO  HAOIM3UTH
OyIMaiiIaHYMK 10 TPOEKTHOTO 0(picy, BYUACHO OTpUMATH 1 NepeIaTh JIaHi, 301IbIITUTH
e(EeKTUBHICTh Ta MPO30PICTh MPOLECY, MPOKOHTPOJIIOBATH SKICTh 1 NpUHMATH
npaBwibH1 pimieHHs. [lponecu NpUUHATTS pillieHb B yOpPaBIiHHI MPOEKTaMH, SK
MpaBWIO, BIIOYBAalOThCA B YMOBaX PHU3UKY Ta HEBU3HAYEHOCTI. B sKOCTI OCHOBHM
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METOJy VYIpPaBIIHHS NPOEKTaMH B YMOBAaX HEBU3HAUEHOCTI (PAKTOPIB BILUIUBY
JOLIJIBHO BHUKOPHCTOBYBATH METOJ HEYITKOI JIOTIKM Ta aJrOPUTM HEYITKOIrO
BUCHOBKY B cepenoBulli Fuzzy Logic Toolbox. Moaens mnoOynoBaHa 13
BUKOPUCTAHHSAM HEYITKOI JIOTIKH, a CaM€ HEYITKOro JIOT1YHOrO0 BUCHOBKY MamjaaHi,
ajpke BXigHA 1HQOpMAIlisi HOCUTH SIKICHMM XapakTep. Peamizamis 3amponoHOBaHOT
MOJIE/Il BKJIIOYA€ HACTYMHI €Tamu: BU3HAUYECHHS MOKA3HUKIB CHUCTEMHU YIIPABIIIHHS
3HAHHSMM MPOEKTHOI AISTBHOCTI IJI AOCIHIJKEHHS ii BIUIMBY Ha YCIIX MPOEKTY Ta
dbopmyBaHHS JepeBa JIOTIYHOTO BHCHOBKY; ONHUC JIHIBICTUYHUX 3MIHHUX;
BU3HAYCHHS (PYHKIIM HaJNEKHOCTI JIHIBICTUYHHUX TEpMiB; (popMyBaHHS 0a3u 3HAHB
CUCTEMH HEUITKOTO BHCHOBKY; MMOOYyJ0Ba MaTEMaTUYHOI MOJIENi; MO0y 10Ba HEUITKOI
MOJIE1 OIIHKW BIUIMBY CUCTEMH YHPABIIHHSA 3HAHHSMH MPOEKTHOI AISUTBHOCTI Ha
ycmix npoekTiB 3acobamu Fuzzy Logic Toolbox Ta anani3 oTpuMaHux pe3yJbTaTiB.
[Moganemii gociipkeHHsT OyIyTh CHPSIMOBaHI Ha PO3POOKY CHCTEMHU Oprasizaiii
OyIIBHUIITBA 3 YpaxyBaHHSIM J>KUTTEBOTO Ta OMEPalifHO-BUPOOHUYOTO LUKy
OyIlIBEIBHOTO TMPOEKTY SK OMNepauiifHol AisUIbHOCTI MPOEKTHO-OPIEHTOBAHOTO
MIANPUEMCTBA 13 00’ €THAHHSIM JABOX MIJACHCTEM: MIJCUCTEMH OLIHKH OIepariiiHol
JUSJBHOCTI MIANPUEMCTBA Ta MIACUCTEMH OLIHKU (PYHKIIOHATBHO-TEXHOJIOTTYHOT
HAJIMHOCTI BHUKOHABI[IB OY/IBEJIBHOIO MPOEKTY 13 BpaxyBaHHSM pIBHS IXHBOI
B3a€MO/I1i Ta HASBHOTO CUHEPTEeTUYHOTO €PEKTY MI’K HUMHU.

Cnucok BUKOPUCTAHUX JIKepeJI

1. Zaini Z., Saad A. Business Process Reengineering as the Current Best
Methodology for Improving the Business Process. Journal of ICT in Education.
2019. Vol. 6. P. 66-85.

2. Gross, S., Stelzl, K., Grisold, T., Mendling, L., R€oglinger, M., Brocke,
J. The business process design space for exploring process redesign alternatives,
Business Process Management Journal, 2021. Vol. 27, No. 8., pp. 25-56.

3. Xiang, J.; Archer, N.; Detlor, B. Business process redesign project
success: The role of socio-technical theory. Bus. Process Manag. J. 2014, 20, 773—
792. ZhivitskayaE. N., SafronovaT. A.Project Quality Assessment Based on Fuzzy
Nodeling. Digital transformation, 2019, No 2 (7), Pp.5-12.

4. Zhivitskaya E.N., SafronovaT.A. Project Quality Assessment Based on
Fuzzy Nodeling. Digital transformation, 2019, No 2 (7), Pp.5-12.

5. Honcharenko, T., Chupryna, Y., Ivakhnenko I., Tsyfra, T., Zinchenco,
M. Reengineering of the Construction Companies Based on BIM-technology.
International Journal of Emerging Trends in Engineering Research, 2020,
8. http://www.warse.org/IJETER/static/pdf/file/ijeter22882020.pdf

6. Kulikov, P., Ryzhakova, G., Honcharenko, T., Ryzhakov, D. &
Malykhina, O. (2020). OLAPTools for the Formation of Connected and Diversified



Micmobyoyeanns ma mepumopianbhe niaHy8aHHs. 221

Production and Project Management Systems. International Journal of Advanced
Trends in Computer Science and Engineering, 9, 5, pp.8670-8676.

7. Honcharenko, T., Ryzhakova, G., Borodavka, Y. (2021). Method for
representing spatial information of topological relations based on a multidimensional
data model ARPN. Journal of Engineering and Applied Sciencesthis, 16(7), 802—809.

8. Ryzhakova G.M., Malykhina O.M., Petrenko G.S. (2019) Economic and
managerial predictors of strategic development in the dynamic environment of
implementation of construction projects. Management of the development of complex
systems. No. 39. P. 154 — 163; dx.do1.org\10.6084/m9.figshare.11340710.

9. Axcemspon P.b., IllmakoB A.B., PwmwxakoBa I'.M. Exonomiko-
YIOPaBIIHCHKI MPEIUKTOPU TpaHchopmMallii omepamiiiHuX CcucTeM Oy/IBEIbHOTO
JIEBEJIONIMEHTY B yMOBax MU(ppoBizallii eKOHOMIKH. DopMy8aHHs PUHKOBUX 8IOHOCUH
6 Vkpaini. - 2021. - Ne 12. - C. 113-121.

10. Tugai O.A. Organizational and technological, economic quality control
aspects in the construction industry: collective monograph. Lviv-Torun: Liha-Pres,
2019. 136 p.

11. Stetsenko S.P. Management of Adaptation of Organizational and
Economic Mechanisms of Construction to Increasing Impact of Digital Technologie.
Journal of Reviews on Global Economics. 2020. Ne 9. P. 149-164.

12.  Trach R.V. (2017) Information modeling and the concept of integrated
implementation of construction projects as the basis of innovative development of the
construction enterprise Management of the development of complex systems. Issue 31.
-P. 173-178.

13.  Bushuyev, S., Verenych, O. (2018). Organizational maturity and project:
Program and portfolio success (Book Chapter). Developing Organizational Maturity
for Effective Project Management, c. 104-127

14. Konuemniiisi BIPOBaI)KEHHsI TEXHOJOT1M OyaiBeIbHOTO 1HGOPMAIIHHOTO
mozentoBaHHs (BIM-texHosoriif) B YkpaiHi.
https://zakon.rada.gov.ua/laws/show/152-2021-%D1%80#Text

graduate student Ruslan Zhaldak,
Kyiv National University of Construction and Architecture

INFORMATION AND ANALYTICAL BASIS FOR ASSESSING
THE RELIABILITY OF CONSTRUCTION PROJECT EXECUTORS

Almost every project is an iterative process that includes refinement, revision
of decisions, changes in architectural and structural solutions, as well as methods of
manufacturing structures and building construction. Digital technologies in
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construction management also include virtual reality (VR) and augmented reality
(AR). The use of VR and AR allows you to visualize construction projects before
their physical implementation. Thus, an integrated solution that performs visual and
graphical defragmentation of the life and operational and production cycle of a
construction project using the principles and applied tools of digitalization,
represented as a Fuzzy model, allows you to create or edit the model at any stage, is
the closest to reality and leads to a reduction in the time between the design and
construction phases of the life of a construction project. Since project management is
closely related to decision-making processes, decisions are made under conditions of
certainty (the outcome of the decision is known), risk (an event may occur and a
certain estimate can be made), uncertainty (probability). and the consequences of the
event cannot be predicted). A method for managing a construction project based on
fuzzy logic has been developed, which makes it possible to assess both the
intermediate state of project implementation by its individual parameters and to
predict the project outcome in a changing environment. The construction of a fuzzy
model of a project management system is based on a formal representation of the
object's characteristics in terms of linguistic variables. In the control system, the input
and output variables of the system are considered as linguistic variables. The purpose
of management is to determine the values of control variables (inputs), the
implementation of which ensures the desired behavior or desired state of the project
as a management object. Real-time project analytics is the main source of information
for decision-making. It allows to productively structure the task of assessing the
reliability of construction contractors and formulate its regulations for a particular
construction company with unique operational and production specifics.

Keywords: construction company; transformation of the operating system,;
construction organization; information modeling in construction; fuzzy logic;
reliability of construction project executors.

REFERENCES

1. Zaini Z., Saad A. Business Process Reengineering as the Current Best
Methodology for Improving the Business Process. Journal of ICT in Education.
2019. Vol. 6. P. 66-85. {in English}

2. Gross, S., Stelzl, K., Grisold, T., Mendling, L., R€oglinger, M., Brocke, J.
The business process design space for exploring process redesign alternatives,
Business Process Management Journal, 2021 Vol. 27, No. 8., pp. 25-56. {in English}

3. Xiang, J.; Archer, N.; Detlor, B. Business process redesign project success:
The role of socio-technical theory. Bus. Process Manag. J. 2014, 20, 773-792. {in
English}



Micmobyoyeanns ma mepumopianbhe niaHy8aHHs. 223

4. Zhivitskaya E.N., SafronovaT.A. Project Quality Assessment Based on
Fuzzy Nodeling. Digital transformation, 2019, No. 2 (7), pp. 5-12. {in English}

5. Honcharenko, T., Chupryna, Y., Ivakhnenko 1., Tsyfra, T., Zinchenco, M.
Reengineering of the Construction Companies Based on BIM-technology.
International Journal of Emerging Trends in Engineering Research, 2020, 8.
http://www.warse.org/IJETER/static/pdf/file/ijeter22882020.pdf. {in English}

6. Kulikov, P., Ryzhakova, G., Honcharenko, T., Ryzhakov, D. & Malykhina,
0. (2020). OLAPTools for the Formation of Connected and Diversified Production
and Project Management Systems. International Journal of Advanced Trends in
Computer Science and Engineering, 9, 5, pp. 8670-8676. {in English}

7. Honcharenko, T., Ryzhakova, G., Borodavka, Y. (2021). Method for
representing spatial information of topological relations based on a multidimensional
data model ARPN. Journal of Engineering and Applied Sciencesthis, 16(7), 802—809.
{in English}

8. Ryzhakova G.M., Malykhina O.M., Petrenko G.S. (2019) Economic and
managerial predictors of strategic development in the dynamic environment of
implementation of construction projects. Management of the development of complex
systems. No. 39. P. 154 - 163; dx.doi.org\10.6084/m9.figshare.11340710. {in
English}

9. Axelrod R.B., Shpakov A.V., Ryzhakova H.M. Economic and managerial
predictors of transformation of operational systems of construction development in
conditions of digitalization of the economy. Formation of market relations in
Ukraine. - 2021. - No. 12. - P. 113-121. {in Ukrainian}

10. Tugai O.A. Organizational and technological, economic quality control
aspects in the construction industry: collective monograph. Lviv-Torun: Liha-Press,
2019. 136 p. {in English}

11. Stetsenko S.P. Management of Adaptation of Organizational and Economic
Mechanisms of Construction to Increasing Impact of Digital Technologie. Journal of
Reviews on Global Economics. 2020. No. 9. R. 149-164. {in English}

12. Trach R.V. (2017) Information modeling and the concept of integrated
implementation of construction projects as the basis of innovative development of the
construction enterprise Management of the development of complex systems. Issue 31.
- P. 173-178. {in English}

13. Bushuyev, S., Verenych, O. (2018). Organizational maturity and project:
Program and portfolio success (Book Chapter). Developing Organizational Maturity
for Effective Project Management, p. 104-127 {in English}

14. Concept of implementation of building information modeling technologies
(BIM-technologies) in Ukraine. https://zakon.rada.gov.ua/laws/show/152-2021-
%D1%80#Text. {in Ukrainian}



