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Pedepar:

1. Inceprauiiine 0OCiIyKEHHS IPUCBSYEHE PO3POOJIEHHIO METOIiB OLIiHIOBAaHHSI IIPOEKTIB 3 PO3POOKU TPOTPaMHOr0
3a0e3ne4eHHs, 10 3aCTOCOBHI Ha eTanax aHaji3y Ta IPOEKTYBaHHS )KUTTEBOrO LMKJITY IIPOEKTY, a TAKOXK
PO3po6JIeHHIO iHPOpMaLIiIIHOI TEXHOJIOTI], sIKa 3a6e3Meuye BUKOPUCTAHHS IUX METOJIB Ha NpaKTuli. Po3pobeHi
MeTo U Ta iHpopmallifiHa TEeXHOJIOTiS CIIPUSITUMYTh MiJIBUILLEHHIO SIKOCTi OL[iHOK IIPOEKTIB 3 PO3POOKU ITPOTPaMHOI0
3a0e3ne4eHHs, JayTh 3MOI'y CKOPOTUTH 4ac, HEOOXiHUI 1J1 MiATOTOBKYM LIUX OLiHOK, CTBOPSITh YMOBHU [1JIS1
HAKONMYEHHS JAHUX [TPO IIPOEKTH Ta iX OLiHKY, a TAKOX 3a0€3Me4aTh OMpall0OBaHHS C1a60CTPYKTypPOBAaHOTO
6i3Hec-IIpolecy OLiHIOBaHHS i3 3aCTOCYBaHHIM METOZIB [IpOLjeC-MallHUHTY. Y NIepIIOMY PO37ii «AHasi3 icHyYnx
METO/IiB OLIiHIOBaHHSI IPOEKTIB 3 PO3POOKY IIPOrPaMHOTO 3a0€31eYeHHs» KOHKPETU30BaHO IIOHSITTS OLiHKU Ta

nepesiky ii CKIagoByUX, a TAKOXK HaIaHO BU3HAYEHHS TOYHOCTI Ta HAIiTHOCTI OLiHKU. 3p006JIeHUI1 OTJIs, iCHYI0UMX



METO/IiB OLIiHIOBaHHS 0a3yeThCs Ha ix Kiacudikalii Ha YJOTUPYU KaTeropii, KO>KHa 3 IKUX BiINOBifae eTamy ix
BMHUKHEHHS Ta KOMIIJIEMEHTapHa KJIIOYOBUM TeHEHLisM y cepi po3podKu IporpaMHOro 3abesrnedyeHHsl:
«kyacuyHi» metonu (50-80-Ti poky, pouesypHe IporpaMyBaHHsI Ta BOJOCIAIHA MOJEeJIb SKUTTEBOTO LIUKILY),
«KJIACUYHI» METOJY IPYroro rnokosiHHs (kiHeup 80-x Ta noyaTok 2000-x pokiB, 06’€KTHO-OPi€HTOBaHe
[IpOrpamMyBaHHs Ta CIipajbHa MOJIEJIb XKUTTEBOIO LIUKITY), agile-MeTonu oLiHIOBaHHS (IOYMHAI04YM 3 KiHIM 90-X
POKIB i O CbOTOZHI) Ta METOMM i3 3aCTOCYBAHHSM MAIIMHHOTO HaBYaHHS Ta IITYYHOTO iHTEJIEeKTY (IOYMHAIOYY 3
nepioi nososuHM 2000-X POKIB Ta 0 CbOTO/HI). 3p06JIEHO OIJIs METOIIB IPOLieC-MalHUHTIY, IPU3HAYEHUX [1JIs1
nobyI0BU CXeM TaKux 6i3Hec-TipoleciB. [IpoBeeHe DOCTiIKeHHs BUSBUIIO Psif, HELOJIKIB iCHYI0UNX METOIiB
OLIiHIOBAHHS, SIKi CYTTEBO YCKJIAHIOIOTh, @ YaCTO HABITh YHEMOSKJIUBIIIOIOTh iX 3aCTOCYBAaHHS B CY4aCHUX
KOMEPLIiHUX NPOeKTax. [lJ1s1 yCyHEHHsI BUSIBJIEHUX HeNlOJIiKiB chOpPMYJIbOBAaHO HAyKOBY 337ja4y PO3POOUTH METOIHU
OLIiHIOBaHHSI IIPOEKTIB 3 PO3POOKU IIPOrPaMHOro 3ab6e3NedeHHs Ta iH(popMaliiHy TEeXHOJIOTIIO, Mo 3a0e3neyye
3aCTOCYBAHHS LIUX METOJIB Ha NMPAKTUli. Y Apyromy po3gaisi «Po3po6yieHHsI METOMiB OLiHIOBaHHS IIPOEKTIB 3
PO3pOOKU [IPOrpaMHOro 3abe3leyeHHs» BUCBITI€HI OCHOBHI HayKOBi pe3yJsbTaTy AucepTaliiiHoi poboTu. B nbomy
PO3[ii onMcaHuii Blieplie po3po6yeHUI METO/, TOETAITHOIO OLIiHIOBaHHS, 3aCTOCOBHMI Ha eTalax aHajily Ta
IIPOEKTYBAHH4, KU Nepe6avae MiiroOTOBKY IONepesHboi, IPOMDKHOI Ta 1eTajIbHOi OLiHOK, KOXKHA HACTYITHA 3
SIKMX € TOYHILIOIO Ta JIeTaJIbHIIIOI0 3aBISKU [IOTJINOIEHHIO PO3YMIHHS BUMOT [0 MIPOEKTY. SIK NOMOBHEHHS 10
METO[ly IIOETAIIHOTO OLiHIOBAHHS, BIIEpIle PO3p00JI€HO METO/, MiATPUMKY IPUIHATTS pillleHb 00 CKIATLY
KOMaH[Y Ta rpadiky peasisalii IpoeKTy, SIKUI 6a3yeThbCsl Ha PO3B'I3aHHI 33724 LiJIOYMCEIbHOrO IPOrPaMyBaHHS 3
HACTYIIHUM 3aCTOCYBaHHSM METOMY aHaJli3y iepapxiil 1151 paH>KyBaHHS OTPUMAHUX aJbTepHATUB. Po3po6ieHo
MeTOoJ, 100YA0BU PO3KJIaNly peasisallii eJIeMeHTIB OLiHIOBaHHSI, SIKUH € I10JabIIMM PO3BUTKOM MeTozy List
Scheduling. Po3kian peasnizauii eJ1leMeHTiB OLiHIOBaHHSI, [100y10BaHM i3 3aCTOCYBaHHSM PO3p0O0JIEHOIO METOLY,
6a3yeTbCsl HA 6aslaHCyBaHHI HOpMasli3oBaHOI OL[iHKM pO3POOKY 3MIiCTy MPOEKTHUX POOIT Ta HOpMasi30BaHOI
CIIPOMO>KHOCTI pO3pOOKH IPOEKTHOI KOMaHIu. Y TpeTboMy po31isi «O1iHIOBaHHS [TPOEKTIB 3 pO3POOKU
IIPOrPaMHOr0 3a6€e3IeYeHHsI SIK C1abOCTPYKTYPOBaHUM Oi3HEC-TIPOLIEC» OLiHIOBAHHSI PO3TJISIIAETHCS 3 TOUKU 30py
J10ro NPaKTUYHOrO 3aCTOCYBAHHS B OpraHisallii, 0 Ha NOCTIiNHIN OCHOBI 3alIMaeThCs PO3POOKOI0 IPOrPAMHOTO
3abe3nedyeHHs 115 BIacHUX OTpeb abo Ha 3aMoByIeHHS. PO3p06sieHO KOHLENTyalbHY CXeMy Oi3HeC-IIpoLecy
OLIiHIOBaHHS, sIKa BiloOpakae OCHOBHI aKTUBHOCTI, pEKOMEH0BaHY IOCJIiJOBHICTb iX BUKOHAHHS, a TAKOX KJIIOYOBI
BiITIOBiaJIbHOCTI BUKOHABLIiB. Tako>X po3po6seHO METO/, OOy J0BY aKTyabHOI cxeMu 6izHec-Tpolecy
OLIiHIOBaHHS, SIKUI1 € MIOJAbIIUM PO3BUTKOM METOAY IpouecMaiiHuHry Fuzzy Miner. Po3po6seHuit MeTop,
BiIPi3HSETHCS Bif] iCHYI0UOT0 aHAJIOTy MOSKJIMBICTIO BPaxOBYBaTH €BOJIIOLII0 CXEMU CJIa60CTPYKTYPOBAHOTO Hi3HEC-
IIPOLIECY, a TAaKOXK 3/1aTHICTIO ONPallbOBYBAaTU [IOTOKM JaHUX. Y TPETbOMY PO37ijli pOOOTH TaKOX ONMCaHA
apxiTeKTypa Ta peasisalisi IpOTOTUILYy MOJyJIS IPOrPaMHOro 3abe3nedyeHnHs iHpopMaLiliHO] TeXHOJIOTII, 0
[IPU3HAYEHUH [1JI1 MOHITOPUHTY BUKOHAHHS 6i3HEC-TIPOIeCy OLiHIOBaHHS, 32CTOCOBYIOUU MiAX0AU TO
OIIpalll0OBaHHS IIOTOKIB JAaHUX Ta pO3p006JIeHUI METO I ITpoLiec-MalHUHTY IOOY0BU CXEMU CJIabOCTPYKTYPOBaHOIO
6izHec-mpolecy. Y 4eTBEPTOMY PO3[iji «AHaJi3 BUMOT, IPOEKTYBAHHS apXiTEKTypU Ta OLiHIOBaHHS iHPOpMaLiliHO]
TEXHOJIOTii» IPeCTaBIEHO iH(POPMaLliiHy TEXHOJIOTIIO, IO peasidye MeToau, po3pobJieHi B paMKax 1Liei
IyceprauiiHoi pobotu. PeanizoBano nporoTull iHGopMaLiiiHOI TEXHOJIOTII i3 3aCTOCYBaHHSM TEXHOJIOTIN MBUIKOI
po3pobku Microsoft Power Platform. BigmToBxytouuch BiJ, pe3yibTaTiB I0NepegHbOrO OLiHIOBAHHS Ta
HeYHKLIHUX BUMOT 10 iHGOpMaLiliHOI TeXHOJIOTii, 06IPYHTOBaHO BUGID cLieHapilo peasnizauii ii HOBHOPYHKLIMHOI
Bepcii. BpaxoByroun cyyacHi noTpe6u 6i3Hecy, a TAKOXK TEHIEHLiH y chepi po3po6KM NPOrpaMHOro 3a06e3nedeHHs,
OKpEeCJIEHO IIPiOpUTETHI HAIIPSIMKU PO3BUTKY Liiei iHdpopMaliliHOI TeXHOJIOTiI.

2. The dissertation research is devoted to creation of the estimation methods applicable on the analysis and design
phases of the software development life cycle as well as implementation of the information technology aimed at
application of the created estimation methods in practice. The estimation methods and the information
technology are supposed to improve the quality of the estimates, reduce efforts required for the estimate
preparation, accumulate project historical data as well as ensure handling of the software development projects
estimation as a semi-structured business process applying process mining methods. In the first chapter, “Analysis
of the Existing Software Development Project Estimation Methods", the term “Software development project



estimate” is clarified, and estimate ingredients are defined. Also, the terms estimate accuracy, reliability, precision,
and trueness are explained. Analysis of the existing estimation methods is based on the grouping by the four
categories corresponding to the time of the method creation and the main trends in the software development
industry: the “classical” methods (the 1950s-1980s, procedural programming and the Waterfall Model of the
software development life cycle), the “classical” methods of the second generation (from the late1980s till the
beginning of the 2000s, object-oriented programming and the Spiral Model of software development life cycle),
the agile estimation methods (from the late 1990s till nowadays), the estimation methods based on machine
learning and artificial intelligence (from the early 2000s till nowadays). An overview of process mining methods
aimed at building a scheme of such business processes is provided in Chapter 1. The research carried out has
shown downsides of the existing estimation methods that make their practical use difficult or even hardly possible.
In order to eliminate the revealed gaps, it is stated a scientific task to advance new estimation methods as well as
develop an information technology aiming at implementation of the created methods in practice. In the second
chapter, “Advancing Methods for Estimating Software Development Projects”, the main scientific results are
represented. The method is applicable in the analysis and design stages. It prescribes preparation of the three
subsequent estimates: preliminary, intermediate, and precise. The accuracy and level of detail of these estimates
increases along with elaboration of project requirements. In addition to the multi-stage estimation method, the
method of decision support on a team composition and a project implementation schedule has been first
developed. The method is based on solving integer programming problems with the following application of the
analytic hierarchy process to rank the alternatives. The method of building estimable items implementation
schedule is a further development of the existing List Scheduling method. The method builds an implementation
schedule that balances the normalized development estimates on the one hand and the normalized development
capacity of a project team on the other. The third chapter, “Software Development Project Estimation as a
Semistructured Business Process”, is devoted to the implementation of estimation as a business process
functioning within an organization that does software development regular basis either for own needs or as a
vendor for its clients. A method of semi-structured business process schema building has been developed. Being a
further development of the process mining method called “Fuzzy Miner”, the method differs from its predecessor
in the abilities to handle concept drifts and processing of event data streams. An architecture design and a
prototype implementation of a software module with the purpose of monitoring actual execution of the estimation
business process are described in the third chapter. The module includes event data streams processing and the
developed method of building a schema for a semi-structured business process. In the fourth chapter,
“Requirements Analysis, Architecture Desing, and Estimation of the Information Technology”, it is demonstrated
application of the developed methods to estimation of the information technology. The developed method of
decision support on the project schedule and team composition as well as the method of building estimable items
implementation schedule have also been applied. A prototype version of the information technology was
implemented with a low-code technology—Microsoft Power Platform. Based on business needs and current
software development trends, further evolutionary steps of the information technology have been outlined.
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