AHOTAIIIA

Jyonux O.O. IHHOBAIINHI TEXHOJIOTI] B yIpaBiIiHHI MOPTQENeM MPOEKTIB
IT-xkommaniii. — KBamidikamiitHa HaykoBa mparis Ha IpaBax pyKOIHUCY.

Hucepramisi Ha 3100yTTS HAyKOBOTO CTYIMeEHs HOKTopa (imocodii 3a
cremianpHicTIO 051 — EkoHomika. — HarionaneHuii yHiBepcuteT “Onechbka
nomrtexHika” MOH VYxkpainu, Oneca, 2023.

HucepraliiifHy  poOOTy  NIPHUCBSIYEHO  3aCTOCYBaHHIO  1HHOBAIIMHUX
TEXHOJIOTI B TpOIECl YNpaBiiHHA ayTcopcuHroBux IT-kommaHiii B sKOCTI
IHCTPYMEHTAJIbHO-aHAIITUYHOTO 3a0e3nedyeHHss e(deKTuBHOro ynpaBmiHHs [T-
IPOEKTAaMH Ta OOIPYHTYBaHHS E€KOHOMIYHHX PIllIEHb HA OCHOBI iX EKCIEepTHOT
OLIHKH.

Ha cporonmHimHid JeHb B YKpaiHi 1 CBITI HasiBHa BEJIHMKA KUIbKICTh
ayrcopcunroBux IT-xommnaHii, sKi BiMOBIJAIOTH 32 PO3POOKY JOCUTH 00'€MHOTO
cextopy IT-npoexkrtis. [Iporiecam yrpaBiiHHSA NPOEKTAMU Y MEXKAX ayTCOPCUHTOBOI
IT-kommanii mpuTamMaHHa HU3KAa OCOOJIMBOCTEH, HAWBAKIWBIIIUMH 3 SKUX €
MIJBUIICHHS BIAMOBIIAJIBHOCTI CTOCOBHO MIJANPOIECY PO3POOKH MPOrpaMHOI0
3a0€3MeueHHs], 3HIKEeHa a0o B3araji BIACYTHS BIANOBIAANBHICTH 3a YCl1 1HIII
IIIPOIIECH Ta YaCTKOBa (hiHAHCOBA 3aJIC)KHICTh BiJl KOMIaHIi 3aMOBHHUKA.

V 3B'A3Ky 3 LIMM 3pOCTa€ IHTEPEC 10 IHHOBALIMHUX MIAXOAIB Y pO3pOOIeHH1
IHCTPYMEHTAJIbHO-aHANITUYHOTO 3abe3nedyeHHss edekTuBHOTO ympaBmiHasg [T-
IPOEKTaMH Ta OOTPYHTYBAHHS €KOHOMIYHUX PIIIEHh HA OCHOB1 €KCIIEPTHOT OI[IHKU
NOTOYHOTO CTAaTyCy LHMX MPOEKTIB, MO0 B CBOK 4Yepry MHiABUIILYE €(EKTHUBHICTH
MIAIPOIIeCY PO3POOKH MPOrpamMHOro 3a0e3MedeHHs, JO3BOJISIIOYM MiHIMI3yBaTu
HEraTUBHI HaCHIAKU (PIHAHCOBOT 3aJI€KHOCTI BiJl KOMIaH1i 3aMOBHHMKA.

YV po30ini I po3risiHyTO TEOPETUYHI 3acaau ynpapiiHHs [T-mpoexktamu Ta ix

noptdensmu. JIeMOHCTPYEThCSI BOKIIUBICTh €KOHOMIYHUX TOKA3HHUKIB Ta METPUK



YCHIIIHOCTI TMPOEKTY MAJsi AOCATHEHHS YCHIXYy Y TMPOEKTHOMY MEHEIKMEHTI.
AKIIEHTY€eTbCS yBara Ha Ba)JIMBOCTI BpaxyBaHHs HE JIMIIE TEXHIYHUX, alle U
613nec-acnekTiB I T-ipoexTy.

[IpoBeneHo aHaii3 OCHOBHHUX TpeHIIB 1H(GOPMAIIHHOT EKOHOMIKH.
BcraHoBieHO, 11O CBITOBUMHM TPEHJIaMU € 3pPOCTaHHS OOCSTY JaHUX, PO3BUTOK
TEXHOJIOT1M MITYYHOTO IHTEJEKTY Ta IHTEPHETY peuel. YKpaiHa HE € BUHATKOM 1
TaKOXX aKTHBHO po3BUBa€Thcs B ranysi IT. Ponb iHdopmariiiHoi eKOHOMIKU B
VYkpaiHi € gy»e BaXIMBOIO, OCKUIbKY 1151 Tally3b € JpkepernoM 30utbinenHs: BBII ta
MIPUCKOPEHHSI E€KOHOMIYHOIO pO3BUTKY. HampyxeHHs Ha 11o0anbHIA apeHi,
30kpema Pociiicbko-Ykpainceka BifiHa Ta mangemis COVID-19, takox MaroTh
3HAYHUWA BIUIMB Ha 1H(OpMaliiiHy €KOHOMIKY Ykpainu. lle crano mpuumHOIO
CEepHO3HUX BUKIUKIB 1Js1 Oi3Hecy, 30kpeMa mus [T-kommaniil. Hampuknan,
NajiHHS T[OMUTY Ha TOCIYTH Ta TPOJYKTH, a00 HEIOCTAaTHICTh (DiHAHCYBaHHS
MOXXYTh CTaTH MPUUMHOIO KaJJPOBUX CKOPOUYEHBb T4 OOMEKEHHS MOMJIMBOCTEH IS
BUKOHAHHS HOBUX IT-mpoekTiB. ¥ cBiT 1uX ¢akTopiB HaOyBalOTh 3HAYEHHS
e(eKTUBHI TEXHOJOrIi Ta mpouecu ynpasiiHHA [T-mpoexkramu, siKi JO3BOJSIOTH
IIBUJIKO pearyBaTy Ha 3MIHM 1 MiHIMI3yBaTH PU3HKHU.

BusnaueHo ocHOBHI mpoOyieMu Ta pU3UKU yrpaBiiHHS npoektamu B IT-
KOMITaHisIX. 3 OJTHOTO OOKY, IIBUJIKUI PO3BUTOK TEXHOJOT1 MOX€E OYyTH KOPUCHUM
st [T-xkommaniii, ampke HOBI IHCTPYMEHTH Ta TEXHOJIOTiI 3a0€3MedyroTh OUIbII
e(eKTUBHE BUKOHAHHS MPOEKTIB 1 3MEHIIYIOTh BUTPATH HA MPOTPaAMHYy PO3POOKY.
Opnak, 3 IHIIOTO OOKY, TOCTIMHI 3MIHM CTBOPIOIOTH MpOOJeMU i pUBHKUA B
VOpaBIIHHI TPOEKTAMH: HANPHUKIAA, 3MIHA B PUHKOBHUX YMOBax, TEXHIUHI
npoOiemMu, HeIOCTaTHS KBami(ikaiisi NEepcoHany, HENpaBUJIbHE IJIaHYBaHHS
pecypciB Ta 0araTo IHIIMX YUHHUKIB. OKpiM Toro, iH(opmaliiiHa eKOHOMIKa Ma€e
BIUIMB HA pPHUHKOBI YMOBM Ta KOHKypeHLIl0 B ramy3l. CydacHi TEXHOJOTIi

n03BOJISIIOTh [ T-KOMIaHisIM TMPUCKOPUTH TMPOTPaMHy pO3pOOKYy, IO CTBOPIOE



OLTBIII KOPCTKY KOHKYPEHIII0O Ta MOKe BIUIMBATH Ha MiHY IT-mocayr, ockinbku
IHHOBAIlIHI PIIIEHHs 3a3BUYail KOIITYIOTh OUIbINE, HIXK TpamaulliiHi. Takum
9UHOM, y pa3i HeepekTuBHOro ympaBmiHHs [T-mpoekramm MoOke BUHUKHYTH
3aTpUMKa y iX BHUKOHAHHI, 30UIbIIEHHS BHUTpaT ab0 HaBiThb MOBHUU MPOBAJ
IIPOEKTIB.

Hocmimkeno ocHoBHI TexHosorii ymnpapninHs IT-mpoekramu. Cepen Hux
BuaieHo Agile Ttexuonorito Ta Stage-Gate ¢peiimBopk. Agile TexHozOrIA
3aCHOBaHa Ha ITEpaIIiHOMY I1HKPEMEHTAJILHOMY PO3pPOOJICHHI MPOrPaMHOIO
MPOJIYKTY Ta AaKTUBHIM y4yacTi 3aMOBHHUKa Yy Tporeci po3poOku. Ilepesaroro
BUKOPHUCTAHHS I[1€1 TEXHOJOTIT € MMBUJIKE PearyBaHHs HAa 3MIHU BUMOT 3aMOBHHKA
Ta 3MEHUIEHHS 4Yacy BiJ PO3pOOKHA 0 BUIYCKYy TOTOBOTrO MpoAyKTy. OnHak, ii
HEJIOJIIKaMU € HEOOXIJHICTh BHCOKOTO PIBHS KOMYHIKAIlll Ta KOOpAMHAIT MIX
YJIeHAaMH KOMaHJ{ pPO3POOHUKIB Ta 3aMOBHUKOM, IO MOXE MPHU3BECTH 0
3aTpUMOK Yy BHUKOHaHHI [T-mpoekty. Stage-Gate ¢peiiMBOpK, poO3poOIeHHMI
PoGeprom Kymepom, 3acHoBaHMII Ha TMOCIIJIOBHOMY TPOXO/DKCHHI €TarliB
PO3pPOOKH TIPOIYKTY, 3 BCTAHOBJCHHSIM TOYOK MPUUHATTS PIlICHb 1100 TIEPEXOAY
N0 HACTYyNHMX eTamiB. Moro mepeBaraMm € OGilbII CTPYKTypOBaHHil Ta
IIPOTHO30BaHUW MPOIIEC IPOrpaMHOI PO3POOKH, IO JIO3BOJISIE OUIBIIT TOYHO
BU3HAYUTU PE3yJbTaTU KOXXHOro etamy. OJHaK, HEJOJIKaMH € OLIbII CKJIagHa
npoleaypa YXBaJICHHS pIllIEHb HAa KOXXHOMY €Tami, 10 MOKE MPHU3BECTH 10
3aTPUMOK Y BUKOHAHHI MPOEKTY.

PesynbTaTu nociipkeHb, BiOOpaXkeHi y po3aiiai 1, T03BOJISIIOTH 3pOOUTH
BHCHOBOK, II[0 BUKOPHCTaHHS HEYITKOI JIOTIKM JIJIi PO3B’SI3aHHs 3aBllaHb
ynpasimiHHs [T-mpoexktaMu € J0CTaTHHO PIAKUM SIBUILEM. binbiny yBary
OPUAUIAIOTH MPOoLiecy B3araii, OyAyloud pi3HOMaHITHI (pelMBOpPKH, HAI[JIEH] Ha
3arajbHE OINKCAHHS MPOIIECY, a TAKOX Ha WOTO MOJAPIOHEHHS HAa MEHII 3aBIaHHS.

AJe mpolienypu po3B’si3aHHs IIUX 3aBJaHb JOCTIIHUKA BUBYAIOTh 3HAYHO MEHIIIE.



HasiBHi nuie okpemi ITOCHITKEHHS 1010 IMi/13aBAaHb MPOLECY 3 BUKOPUCTAHHSAM
HEYITKOI JIOTIKW; Mai’ke HE Ma€ MPEICJACHTIB BUKOPUCTAHHS HEYITKOi JIOTIKU
CTOCOBHO TPOIIECY B IiJIoMy. BUKOpUCTaHHS HEUITKOi JIOTIKH IJisi PO3B’S3aHHS
3amau ympaiiHHa IT-mpoexktamu moxke OyTh e()EKTUBHUM, OCKIIBKA HEYITKa
JIOTiKa J03BOJIAE€ BpPaxOBYBaTH HE TUIBKM TOYHI 3HAYEHHS MapaMmeTpiB, a U iX
HEYITKI 3HA4YEHHS, 10 MOXE MOKPALIUTH CTYHiHb OOIPYHTOBAHOCTI Ta 3arajibHi
pe3yNbTaTH MPUUHSTTS €KOHOMIUHHUX PIIlIEHb; CIIPOCTUTH MPOIIEC IX peani3allli.

B ymoBax 3pocTarouoi KOHKYpEHIIi Ha PUHKY CTa€ BCE OLIBII CKIJIAJHOIO
3anava ynpasiiHHa [T-npoexramu. Ympasiinusa noprdenem [T-npoekTiB Bumarae
PO3yMIHHS JOCUTh BEJIMKOI KUTBKOCTI (haKTOPIB, SIKI BIUIMBAIOTh HAa €(DEKTUBHICTD
MPOEKTYBAaHHS Ta PO3pOOKH MporpaMHOro 3abe3meueHHs. [HCTpyMeHTalbHO-
aHaJITUYHE 3a0€3MEUYCHHS € HA/I3BUYATHO Ba)KJIMBUM 1HCTPYMEHTOM YIIPaBJIIHHS
IT-npoextamu. BukopucTtanHs amapaTy HEYITKOI JIOTIKM J1a€ 3MOTY BPaxXxOBYBaTH
HEUITKICTh JAaHUX Ta 3HaHb, 1[0 MAa€ BAXXJIMBE 3HAYCHHS B YMOBaX HECTaOUIBHOCTI
IpoIeCy YHpaBIiHHS Ta 3HAYHOTO CTYICHS HEBHU3HAYCHOCTI Yy B3aeMOIIi MIXK
y4aCHUKAMH MPOEKTY.

VY 3B's3ky 3 UMM Yy po3dini 2 3ampoNOHOBaHA KOHIIENTyalbHAa MO/IEIh
OOTpYHTYBaHHSI ¥ TPUUHATTS €KOHOMIYHUX pIIIEHb 3 YNPAaBIIHHS MPOEKTaAMHU B
YMOBaxX HEBH3HAYEHOT'O CEPEJOBHILA 1 HETOUHOI 1H(pOopMarlii. PO3riasiHyTo OCHOBHI
TEOPETUYH1 3acaJii HEYITKOI JIOTIKH SK MAaTeMaTHYHOIO arapary, NPU3HA4YeHOTO
JUTsl pOOOTH 3 HEUITKUMU, HEOJHO3HAYHUMH, YACTKOBUMHU Ta HETIOBHUMH JTAHUMHU.
PO3rasiHyTo TMOHSATTS HEYITKOI MHOXHHHU, (YHKIIA HaJeXKHOCTI Ta HEYITKOrO
omeparopy. BumiiieHO OCHOBHI mepeBard HEUITKUX I1HTEJICKTYalbHUX CHCTEM,
peanizoBaHUX Ha OCHOBI MATEMATUYHOTO anapary HEYiTKOi JOTIKH.

[IpuknagHa  1HCTpyMEHTaJbHO-aHAIITUYHA 0a3za  peam3amii  MoAel
OOTpYHTYBaHHSI ¥ IPUNHATTS €eKOHOMIUYHUX PIIIEHb — HEYITKA EKCIIEPTHA CUCTEMa

FuzzyKIDE: aBTopchka mporpamHa o0OJIOHKA, peaji3oBaHa Ha OCHOBI HEYITKOi



noriku. B ocHoBi apxitektypu FuzzyKIDE nexuts ¢asudikamis nanux, mo
JIO3BOJIIE TIPEACTABUTH KOXXKEH eJIeMEHT B 0a3l JaHuX y BUIIISAAl (QyHKIIIT
HAJIEKHOCTI [0 JesAKOi MHOXXMHU 3 0a3u 3HaHb. Y TOPIBHSIHHI 3 I1HIIUMHU
HEUITKUMHU ekcrnepTHuMu cucreMamMu FuzzyKIDE BHKOpPHUCTOBYE ONTHMI30BaHY
Mojienb 0a3u 3HaHb. 3HAHHS CUCTEMH BITHOCHO 00’€KTy (PYHKIIIOHYBaHHS, IO
JOCIIIKY€EThCS, OIMUCYIOTHCA 3a JOMOMOTOI0 HEUITKMX TMPaBWJI BHBOIY,
JIHTBICTUYHUX 3MIHHUX Ta QyHKIIA HanexHocTl. KoxkHa ¢yHKINS onucye,
HACKUIbKU €JIEMEHT BIJMOBI/JA€ MEBHIA XapaKTEPUCTHIll, TOOTO OIHUCYE CTYIiHb
HaJICX)KHOCTI JI0 JCSKOI HEUITKOI MHOKUHU. HediTki mpaBuia BU3HAYAIOTh 3B'SI3KU
MDK BX1THUIMHU Ta BUX1THAMHU JIIHTBICTUYHUMH 3MIHHUMH. Takui miaxia gae 3Mory
nerko moaudikyBaTu 0a3y 3HaHb, J10JaBaTH HOBI IpaBujia ab0 BHOCUTHU 3MIHU B
icuytoul. Ille oaniero ocobnuBicTiO € BUkopuctanHd SNEPS cemanTHuHHX Mepex
y A1pl HEUITKOTO BUBOJY, IO JTO3BOJISIE 3MEHIIUTH KUIbKICTh 3BEPHEHb 10 0a3u
3HaHb 1 0a3M JaHMUX Ta MIJBUILUTU €(PEKTUBHICTH BUKOPUCTAHHS 3HAHb CHCTEMHU.
Takum uwmnoMm, FuzzyKIDE wmae Oararo mnepeBar MOpIiBHSHO 3 KIACHYHUMHU
EKCIIEPTHUMU CHCTEMaMH, 30KpeMa, CTPYKTYpOBaHy MoOJeidbh 0Oa3W 3HaHb Ta
MOKJIUBICTh BUKOPHCTAHHS CEMAHTHYHUX MEPEX IS ONTUMAJILHOTO 30epiraHHs
Ta BUKOPUCTAHHS 3HAHbD.

3anponoHoBano  moaudikamiro  Agile  Stage-Gate  ¢QpeliMBopky 3
BUKOPUCTAHHSM HEUITKHX CHUCTEM, IO J03BOJIsiE BpaxyBaTu ocoOiuBocTi [T-
IPOEKTIB B IJIOMY Ta OCOOJMBOCTI CyYaCHUX ITEPATUBHUX ITUKIIB PO3POOKH.
OcoOJMBICTIO 3alPONOHOBAHOI CXEMU € BUKOPUCTaHHS CHUCTEM HEYITKOI JIOTIKH
MIpH TEepexo/il Bl OpaM 0 HACTYIMHUX €TamiB. ¥ Crmoco0l pO3CTAaHOBKU OpaM MiX
eTariaM € OJlHa CYyTTEBA OCOOJMBICTh — JEsKl 3 OpaM HE € OJIHOHAMPABJICHUMHU.
Hampuknan, 6pama miciis mporecy MOIIyKy MPOEKTY € OJHOHAIPABJICHO, ajDKe
caM TIpolleC TONIYKY TPOEKTYy HE € iTepariinuM. BopmHouac, Opama mnepen

nporiecom Agile CIpUHTY € JIBOCTOPOHHBOIO, AJKE IMICHSI KOXHOTO CIIPUHTY



MIPOXOJIUTH MPOIIEC OIIHKK PE3YNIBTATIB Ha ITiH K€ Opami 3 METOI0 BU3HAYUTH, YU €
HEOOX1THICTh TOBTOPHOTO MIEPEX0/1y Ha MOIepeHIN eTarl.

3anponoHOBaHM y PpO3MAUTT MaTeMaTHYHHWI amapar CIpPsSMOBaHHWA Ha
pIIICHHA LIMPOKOTO KOJIa 3a]ad, IOB’SI3aHUX 3 PI3HOMAHITHUMHU AacleKTaMH
OOTpYHTYBaHHsSI CTPATE€TIYHUX Ta ONEPATUBHUX EKOHOMIUYHUX PIlIeHb, 110
noTpeOyIOTh TMPOBEACHHS KOMIUIEKCHOTO aHalli3y BIUIMBY (AaKTOpiB Pi3HOI
PUPOJIN; BpaxXyBaHHS €HTPOIII Ta HEMOBHOTH/HETOYHOCTI 1H(pOpMaIlii CTOCOBHO
BHYTPIIIHBOTO ¥ 30BHIIIHBOTO CEPEAOBUIIA JOCIIKYBAHUX MPOIIECIB.

[Ipane3gaTHicTh  poO3pO0dEHOT  1HCTPYMEHTAJbHO-aHAIITHUYHOI  0as3u
OPUUHATTS pillleHb TIPOJEMOHCTPOBAHA 8 p0o30ini 3 Ha pe3yJsibTaTax, OTPUMaHUX B
XOJIl PO3B’sI3aHHS TUMOBHUX 3aAad ynpasiiHHS [T-mpoextamMu B ayTCOPCHHIOBUX
KOMITaHISIX: TOLIYK MPOEKTIB Ta (OPMYBaHHSA CKIAAy ¥ CTPYKTYpU MOPTQOJIIO;
MOHITOPUHT TIOTOYHOT'O CTAaTYyCy MPOEKTIB; cTpareridyHoi opieHTarii IT-kommnanii
(npodeciitHoro  crnpsiMyBaHHS Ta MakcuMizamii  npuOyTtky). [IpoBenenuit
NMOPIBHSUTPHUIM aHalli3 HAasSBHUX ICTOPUYHHUX JaHUX Ta JaHUX, OTPUMAHUX B
pe3yabTari ekcruryaramii mporpamHoi obosoHku FuzzyKIDE, peanizoBaHoi B
KOHTYp1 moaudikoBanoro Agile Stage-Gate ¢peliMBOpKYy, AOBIB €()EKTUBHICTb
3anponoHoBaHoro niaxoay. [lopiBHAHHS MoOKa3aio, 10 BUKOPUCTAHHS MPOTrpamMHOi
O00OJIOHKM 3HAYHO MIABUUIYE €(PEKTUBHICTh NPOLECY NPUUHATTA pIIEHb 1
PU3BOJUTH JI0 SIKICHOTO TMOKpaIeHHs! aOCOTIOTHUX Ta BIIHOCHUX €KOHOMIYHMX
MOKA3HMKIB JIISITBHOCTI ayTcopcuHToBoi I T-kommanii.

[Tomanpira excruTyaTallisi po3po0JICHOTO MAaTEeMaTHYHOTO armapaTy IpHu3Bee
1o 30araueHHs 0a3 3HaHb Ta JAHWX, IO CIPUATAME PO3BUTKY 1HPOPMAIIITHOTO
3a0e3ne4YeHHs] MPOUECIB MIATPUMKUA TPUUHATTS OOIPYHTOBAHMX EKOHOMIYHMX
pimeHs moao ynpasiiHHs [T-npoextamu/ mopT@osio NpoeKTIB.

PesynpraTti amcepraiiiiiHoi po6oTH Oysi0 BIPOBAHKEHO HA MIAMPHUEMCTBI

Invers B.V. IlpakTuyHa ILIHHICT, Ta HAYKOBE 3HAYEHHS PE3yJbTaTIB poOOOTH



MoJIsiTa€ B MOKJIMBOCTI 3aCTOCYBaHHS PO3POOJICHMX METOJMK, MOJEIeH Ta
NPUKJIAJAHUX MPOrpam Uik HIATPUMKH y TIPOLECcl NPUNUHATTS PillieHb, B TOMY YHCI1
y paMKax MpoIecy yInpaBiIiHHS ayTcopcuHToBUMH [ T-mpoekTamu.

HaykoBi pe3ynpTaTé aucepTarii BUKOPUCTaHI y HAYKOBO—IOCIITHHUITBKIH
nisbHOCTI O1eCHKOr0 HaIlIOHAJIBHOTO MOMITEXHIYHOTO YHIBEPCUTETY (/10B1IKa NO
55/68-07 Bim 23.01.2023p.). PesynbraTu aucepraiiii BIPOBAKEHO Y HAaBYAIbHUMN
npouec OnechbKOTo HalllOHAIBHOTO MOMITeXHIYHOTO YHiBepcuTteTry MOH VYkpainu,
e X BUKOPUCTAHO MPH IMIJTOTOBII HABYaJbHUX MpOrpaM 1 METOAUYHOTO
3a0e3neUeHHs] JUCUUIUIIH «YTpaBIiHHA MpOeKTaMu 1HpopMaTh3alii» Ta
«ExcnepTHi cuctemu B GOpMyBaHHI CTpaTerii pO3BUTKY MIANPUEMCTBa» (AOBiAKA

No 54/68-07 Bix 23.01.2023 p.).

KuarouoBi ciaoBa: ayrcopcunrosi IT-kommanii, 1HHOBaliiHI TEXHOJOTI],
1H(popmariiina €KOHOMIKA, [T-npoexT, IHCTPYMEHTAJIbHO-aHATI TUYHE
3abe3nedeHHs, ympasiiHHs [T-poekTamu, OOTpyHTYBaHHS €KOHOMIYHUX PIIICHD,

eKCIIepTHA OLliHKa, HeviTKa Jorika, Stage-Gate ¢pelimBopk, FuzzyKIDE.



ABSTRACT

Dudnyk O.0. Innovative technologies in IT companies project portfolio
management. — Qualification scientific work on the rights of the manuscript.

PhD degree dissertation — Doctor of Philosophy in specialty 051 -
Economics. — Odessa Polytechnic National University Ministry of Education and
Science of Ukraine, Odessa, 2023.

The dissertation is devoted to the application of innovative technologies in
the process of managing outsourcing I'T companies as instrumental and analytical
support for effective management of IT projects and justification of economic
decisions based on their expert assessment.

To date, there are a large number of outsourcing IT companies in Ukraine
and the world, which are responsible for the development of a rather voluminous
sector of IT projects. Project management processes within the outsourcing IT
company are characterized by a number of features, the most important of which
are increased responsibility for the software development sub-process, reduced or
no responsibility for all other sub-processes, and partial financial dependence on
the customer's company.

In this regard, there is a growing interest in innovative approaches in the
development of instrumental and analytical support for effective management of IT
projects and justification of economic decisions based on an expert assessment of
the current status of these projects, which in turn increases the efficiency of the
software development sub-process, allowing to minimize negative consequences
financial dependence on the customer's company.

Chapter 1 deals with the theoretical principles of managing IT projects and
their portfolios. The importance of economic indicators and project success metrics

for achieving success in project management is demonstrated. Attention is focused



on the importance of taking into account not only technical, but also business
aspects of the IT project.

An analysis of the main trends of the information economy was carried out.
It has been established that the global trends are the growth of the volume of data,
the development of artificial intelligence technologies and the Internet of Things.
Ukraine is no exception and is also actively developing in the field of IT. The role
of the information economy in Ukraine is very important, as this industry is a
source of increasing GDP and accelerating economic development. Tensions on
the global stage, including the Russian-Ukrainian war and the COVID-19
pandemic, also have a significant impact on Ukraine's information economy. This
has become the cause of serious challenges for business, in particular for IT
companies. For example, a drop in demand for services and products, or a lack of
funding can lead to staff cuts and limited opportunities to implement new IT
projects. In the light of these factors, effective technologies and IT project
management processes, which allow quick response to changes and minimize
risks, become important.

The main problems and risks of project management in IT companies have
been identified. On the one hand, the rapid development of technologies can be
useful for IT companies, because new tools and technologies ensure more efficient
execution of projects and reduce costs for software development. However, on the
other hand, constant changes create problems and risks in project management: for
example, changes in market conditions, technical problems, insufficient
qualification of personnel, improper planning of resources and many other factors.
In addition, the information economy has an impact on market conditions and
industry competition. Modern technologies allow IT companies to speed up
software development, which creates tougher competition and can affect the price

of IT services, as innovative solutions usually cost more than traditional ones.



Thus, in case of ineffective management of IT projects, there may be a delay in
their implementation, an increase in costs, or even a complete failure of the
projects.

The main IT project management technologies have been studied. Among
them, Agile technology and Stage-Gate framework are highlighted. Agile
technology is based on iterative incremental development of a software product
and active participation of the customer in the development process. The advantage
of using this technology is a quick response to changes in customer requirements
and a reduction in the time from development to the release of the finished product.
However, its disadvantages are the need for a high level of communication and
coordination between members of the development team and the customer, which
can lead to delays in the implementation of the IT project. The Stage-Gate
framework, developed by Robert Cooper, is based on a sequential passage through
the stages of product development, with the establishment of decision points for
moving to the next stages. Its advantages are a more structured and predictable
process of software development, which allows you to more accurately determine
the results of each stage. However, the disadvantages are a more complex decision-
making procedure at each stage, which can lead to delays in the implementation of
the project.

The research results presented in Chapter 1 allow us to conclude that the use
of fuzzy logic to solve IT project management tasks is a rather rare phenomenon.
More attention is paid to the process in general, building various frameworks
aimed at the general description of the process, as well as its fragmentation into
smaller tasks. But the procedures for solving these problems are much less studied
by researchers. There are only a few studies on process subtasks using fuzzy logic;
there are almost no precedents for using fuzzy logic in relation to the process as a

whole. The use of fuzzy logic for solving IT project management problems can be



effective, because fuzzy logic allows taking into account not only the exact values
of parameters, but also their fuzzy values, which can improve the degree of validity
and the overall results of economic decision-making; simplify the process of their
implementation.

In the conditions of growing competition on the market, the task of
managing IT projects is becoming more and more difficult. Managing a portfolio
of IT projects requires understanding a fairly large number of factors that affect the
effectiveness of software design and development. Instrumental and analytical
support is an extremely important tool for managing IT projects. Using the
apparatus of fuzzy logic makes it possible to take into account the vagueness of
data and knowledge, which is important in the conditions of instability of the
management process and a significant degree of uncertainty in the interaction
between project participants.

In this regard, chapter 2 proposes a conceptual model of substantiation and
making economic decisions on project management in the conditions of an
uncertain environment and inaccurate information. The basic theoretical
foundations of fuzzy logic as a mathematical apparatus designed for working with
vague, ambiguous, partial and incomplete data are considered. The concepts of
fuzzy set, membership functions and fuzzy operator are considered. The main
advantages of fuzzy intelligent systems implemented on the basis of the
mathematical apparatus of fuzzy logic are highlighted.

The applied instrumental and analytical base for the implementation of the
economic decision-making model is the FuzzyKIDE fuzzy expert system: the
author's software shell, implemented on the basis of fuzzy logic. FuzzyKIDE
architecture is based on data fuzzification, which allows representing each element
in the database as a function of belonging to some set from the knowledge base.

Compared to other fuzzy expert systems, FuzzyKIDE uses an optimized



knowledge base model. The system's knowledge about the object of functioning
under investigation is described by fuzzy inference rules, linguistic variables, and
membership functions. Each function describes to what extent an element
corresponds to a certain characteristic, that is, it describes the degree of belonging
to some fuzzy set. Fuzzy rules define relationships between input and output
linguistic variables. This approach makes it possible to easily modify the
knowledge base, add new rules or make changes to existing ones. Another feature
is the use of SNEPS semantic networks in the core of fuzzy inference, which
allows you to reduce the number of calls to the knowledge base and database and
increase the efficiency of using the knowledge of the system. Thus, FuzzyKIDE
has many advantages compared to classical expert systems, in particular, a
structured model of the knowledge base and the possibility of using semantic
networks for optimal storage and use of knowledge.

A modification of the Agile Stage-Gate framework using fuzzy systems is
proposed, which allows taking into account the features of IT projects as a whole
and the features of modern iterative development cycles. A feature of the proposed
scheme is the use of fuzzy logic systems when moving from the gates to the next
stages. There is one significant feature in the way the gates are placed between the
stages - some of the gates are not unidirectional. For example, the gate after the
project search process is unidirectional, because the project search process itself is
not iterative. At the same time, the gate before the Agile sprint process is two-way,
because after each sprint there is a process of evaluating the results at the same
gate in order to determine whether there is a need to go back to the previous stage.

The mathematical apparatus proposed in the section is aimed at solving a
wide range of problems related to various aspects of the justification of strategic
and operational economic decisions, which require a comprehensive analysis of the

influence of factors of various nature; taking into account entropy and



incompleteness/inaccuracy of information regarding the internal and external
environment of the studied processes.

The efficiency of the developed instrumental and analytical decision-making
base is demonstrated in chapter 3 on the results obtained during the solution of
typical tasks of IT project management in outsourcing companies: project search
and formation of the composition and structure of the portfolio; monitoring of the
current status of projects; strategic orientation of the IT company (professional
orientation and profit maximization). A comparative analysis of available historical
data and data obtained as a result of the operation of the FuzzyKIDE software
shell, implemented in the outline of the modified Agile Stage-Gate framework,
proved the effectiveness of the proposed approach. The comparison showed that
the use of the software shell significantly increases the efficiency of the decision-
making process and leads to a qualitative improvement of the absolute and relative
economic indicators of the activity of the outsourcing IT company.

Further exploitation of the developed mathematical apparatus will lead to the
enrichment of knowledge and data bases, which will contribute to the development
of information support for the processes of supporting the adoption of sound
economic decisions regarding the management of IT projects/portfolio projects.

The results of the dissertation work were implemented at the Invers B.V.
enterprise. The practical value and scientific significance of the work results lies in
the possibility of applying the developed methods, models and application
programs to support the decision-making process, including within the framework
of the outsourcing IT project management process.

The scientific results of the dissertation were used in the scientific and
research activities of the Odessa National Polytechnic University (certificate No.
55/68-07 dated January 23, 2023). The results of the dissertation were

implemented in the educational process of the Odesa National Polytechnic



University of the Ministry of Education and Culture of Ukraine, where they were
used in the preparation of educational programs and methodological support for the
disciplines "Management of informatization projects" and "Expert systems in the
formation of enterprise development strategy" (reference No. 54/68-07 dated

23.01.2023).
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