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Pedepar:

1. luceprarifine nOCJiKeHHS TPUCBsTYEHE PO3POOJIEHHIO METOIIB OIiHIOBAHHSI ITPOEKTIB 3 PO3POOKU IMPOrPAMHOTO
3a6e3reyeHHs, 110 3aCTOCOBHI Ha eTarax aHajli3y Ta IPOEKTYBAaHHS JXUTTEBOTO LUKJY ITPOEKTY, a TAKOX
PO3p0o6JIeHHIO iH(POpMaLIIMHOI TEXHOJIOTI], IKa 3a0e3Mevye BUKOPUCTAHHS LIUX METOIiB Ha NpakTulli. Po3pobiieHni
MeTo/U Ta iHOopMaliiiHa TEXHOJIOTiSI CIPUSITUMYTD MiJIBUIIEHHIO SIKOCTi OLiHOK ITPOEKTIB 3 PO3POOKM IIPOrPAMHOTO
3a6e3reyeHHs, JaayTh 3MOTy CKOPOTUTU 4ac, HEOOXiHMI [1J1s1 TiIrOTOBKM LIUX OL[iHOK, CTBOPSITb YMOBH [IJIS1
HAKOINWYE€HHS JAaHUX PO IIPOEKTHU Ta iX OLiHKM, a TaKOX 3a0e3I1eyaTh OINpalll0BaHHs CI1abO0CTPYKTYPOBAHOTO
6i3HEC-ITPOLIECY OLIIHIOBAHHS i3 32CTOCYBAHHSIM METOZIB IIPOLeC-MaVHUHTY. Y NIEPIIOMY PO3Lii «AHaI3 iCHYIUNX
METO/IiB OLIiHIOBaHHSI IPOEKTIB 3 PO3POOKU MPOrPaMHOTr0 3a6€311eYeHH» KOHKPETU30BAHO TIOHATTS OLiHKHU Ta
nepeJiiky ii CK/1aloBUX, a TAKOXX HaJlaHO BU3HAYEHHS TOYHOCTI Ta HaJlifHOCTI OLiHKU. 3p006JIeHUH OIJIsl]L iCHYI0UUX
METO/IiB OLIiHIOBaHHSI 0a3yeThCsl Ha ix Kiacudikallii Ha YJOTHPY KaTeropii, KO>KHa 3 IKUX BiNOBifae eTamny ix
BUHUKHEHHS Ta KOMIIJIEMEHTapHAa KJII0YOBUM TEeHIEHLisIM Y cdepi po3poOKM IPOrpaMHOro 3a6€3e4eHHSL:

«kyacuyHi» Mmetonu (50-80-Ti poky, ponesypHe IIpOrpaMyBaHHs Ta BOJOCIAIHA MOJeJIb SKUTTEBOTO LIUKILY),



«KJIACUYHI» METO[IY APYTrOro NoKoJiHHA (KiHelb 80-x Ta noyaTok 2000-X poKiB, 06’éKTHO-Opi€HTOBaHe
[IporpamyBaHHs Ta CIipajbHa MOJIeJIb )KUTTEBOIO LIUKITY), agile-MeTony oLiHIOBaHHS (IOYKHA04M 3 KiHIs 90-X
POKIB i O CbOTOZHI) Ta METO/M i3 3aCTOCYBAaHHSM MAIIMHHOIO HaBYaHHS Ta IITYYHOTO iHTEJIEKTY (IOYNHAIOYH 3
nepmoi nososuHM 2000-X POKIB Ta 10 CbOTOJHI). 3p006JIEHO OIJIsH METOIIB IPOLIEC-MANHUHIY, TPU3HAYEHUX [1JIs1
noby0BU CXeM TaKux Gi3Hec-TipoleciB. [IpoBeeHe HOCTiIKeHHs BUSBUIIO Psif, HELOJIIKIB iCHYI0UNX METOiB
OLiHIOBAHHS, SIKi CYTTEBO YCKJIAIHIOIOTh, @ YaCTO HABITh YHEMOSKJIUBIIIOIOTH iX 3aCTOCYBaHHS B CY4aCHUX
KOMEPLIMHUX NPOeKTax. [lJ1s yCyHEHHsI BUSIBJIEHUX HENOJIKiB cGOPMYJIbOBAaHO HAyKOBY 337ja4y PO3POOUTH METOIMU
OLIiHIOBAaHHSI IPOEKTIB 3 PO3POOKU ITPOrpPaMHOro 3abe3neyeHHs Ta iHpopMaliiiHy TeXHOJIOrIIo, 10 3abe3nevye
3aCTOCYBaHHS LIMX METOJIiB Ha [IPaKTULi. Y ApPyromy po3zisi «Po3pobieHHs MEeTOiB OLiHIOBAaHHSI IIPOEKTIB 3
PO3pOOKU [TPOrpaMHOro 3abe3NeyeHHs» BUCBITI€HI OCHOBHI HAayKOBi pe3yJbTaTy AUcepTaliliHoi poboTu. B nbomy
PO3[iJIi OIMCaHui BIieplIe pO3pO0JIEHUI METO, TOETAMTHOIO OLiHIOBAHHS, 3aCTOCOBHUI HA €Talax aHajlidy Ta
IIPOEKTYBAHH4, KU Nlepe6avae MiAr0TOBKY I0NepeIHbOi, IPOMIKHOI Ta 1eTajIbHOi OLiHOK, KOJKHA HACTYITHA 3
SIKMX € TOYHIIIOIO Ta JIeTaJIbHIIIOI 3aBSKU [IOTJINOIEHHIO PO3YMIHHS BUMOT [0 IIPOEKTY. SIK NOMOBHEHHS 10
METOJly IIOETAIIHOTO OL[iHIOBAHHS, BIIEpIle PO3p00JI€HO METO/, MiATPUMKY IPUIHATTS pillleHb 00 CKIANLY
KOMaHM Ta rpadiky peasnisanii IpoekTy, kuil 6a3yeTbCsl HA PO3B'SI3aHHi 3a/1a4 L[i/I0YMCEIbHOTO [IPOrpaMyBaHHSI 3
HACTYITHUM 3aCTOCYBaHHSIM METOMY aHaJli3y iepapxiil AJ1s1 paHKyBaHHS OTPUMaHUX ajlbTepHaTUB. PO3po6yieHo
MeTOoJ, TI06YZ0BU PO3KJIaly peasisallii e1eMeHTIiB OLiHIOBaHHS, SKUH € 0JaJIbIIMM PO3BUTKOM MeTozy List
Scheduling. Po3kian peasnizauii eJ1IeMEHTIB OLIiHIOBaHHSI, [100yI0BAaHMH i3 3aCTOCYBaHHSIM PO3PO0JIEHOTO METOLY,
6a3yeTbcsl Ha 6aslaHCyBaHHI HOpMasli30BaHOI OL[iHKM PO3POOKY 3MIiCTy TPOEKTHUX POOIT Ta HOpMai30BaHOi
CIIPOMO>KHOCTI pO3pOOKH IIPOEKTHOI KOMaHIu. Y TpeTboMy po31isi «O1iHIOBaHHS [TPOEKTIB 3 pO3pOOKU
IIPOrPaMHOT0 3a6€3IeYeHHs SIK C1abOCTPYKTYPOBaHUM 6i3HEC-TIPOLIECY OLiHIOBAHHS PO3TIJISIIAETHCS 3 TOUKU 30py
HOT0 MPaKTUYHOTO 3aCTOCYBaHHS B OpraHisarii, 110 Ha MOCTIiNHINA OCHOBI 3a1IMa€eThCS PO3POOKOI0 IIPOrPaMHOTO
3abe3nedyeHHs 115 BJacHUX ITOTpeb abo Ha 3aMoByIeHHs. PO3p06sieHO KOHLENTyalIbHY CXeMy Oi3Hec-IIpoLecy
OlIiHIOBaHHS, sIKa BiloOpaXkae OCHOBHI aKTUBHOCTI, pPEKOMEH,0BaHY MOCJIiOBHICTb iX BUKOHAHHS, a TAKOX KJIIOYOB]
BiAIIOBiaJIbHOCTI BUKOHABLiB. Tako>XX po3p06J1€HO METOJ, OOYJOBY aKTyaIbHOI cxemu 6izHec-Tpolecy
OLIiHIOBaHHS, SIKUY € MOJaJIbIIMM PO3BUTKOM METOZyY IpolecManHuHry Fuzzy Miner. Po3po6seHnii MeTog,
BiIpi3HSETHCS BiJ] iICHYI0UOT0 aHAJIOTy MOSKJIMBICTIO BpaxOBYBaTH €BOJIIOLiI0 CXEMU CJIab0CTPYKTYPOBAHOTO Hi3HeC-
IIPOLIECY, @ TAKOXK 3/IaTHICTIO ONPallbOBYBATU [IOTOKM JaHUX. Y TPETbOMY PO37ijli POOOTH TaKOX OIMCAaHA
apxiTekTypa Ta peanisalist IpOTOTUIlY MOAYJIS IPOrPaMHOro 3abe3neyeHHs iHpopMaLiitHOI TeXHOJIOTI], 10
IIPU3HAYEHUH [1JI1 MOHITOPUHTY BUKOHAHHS 6i3HEC-TIPOLeCy OLiHIOBaHHS, 3aCTOCOBYIOUU MiAX0AU TO
OIIpalll0OBaHHS IIOTOKIB JAaHUX Ta PO3p006JIEHUI METO ITPOLieC-MalHUHTY IOOY0BU CXEMU CJ1a00OCTPYKTYPOBAHOIO
6isHec-mpoLecy. Y 4eTBEPTOMY pO3[iji «AHai3 BUMOT, IPOEKTYBAHHS apXiTEKTypU Ta OLiHIOBaHHS iHPOPMaLitHO]
TEXHOJIOTii» NpeJcTaBlIeHo iHPpOpMaLiliHy TEXHOJIOTIO, 0 peaslidye MeTOAU, pO3po0JIeHi B paMKax 1jei
IyceprauiiiHoi po6oTtu. PeanizoBaHo npoToTull iHpopMauiliHOI TeXHOJIOTII i3 3aCTOCYBaHHSIM TEXHOJIOTIi MBUIKOI
po3pobku Microsoft Power Platform. BigmToBxytounch Bifi pe3yJbTaTiB IONIEPEAHbOrO OLiHIOBAHHS Ta
He(YHKLIHUX BUMOT 10 iHGOpMaLiliHOI TEXHOJIOTI, 06IPYHTOBAaHO BUGID cLieHapilo peanizauii ii HOBHOPYHKLIHOI
Bepcii. BpaxoByiouu cydacHi noTpebu 6i3Hecy, a TakoX TeHeHLii y cdepi po3podKu MpOrpaMHOro 3abe3rneyeHHs,
OKpECJIEHO IPiIOpUTETHI HAaIPSIMKU PO3BUTKY Liiei iHpopMaliliHOI 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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