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Tamapuenko €2op Cepeitiosuy. Mopeni, MeToau Ta 1HboOpMaIliiiHa
TEXHOJOTISl MIATPUMKH pilieHb B cuctemi ynpaeninHsa [T mnpoekramm. —
Kgpamidikamiitna HaykoBa mparisl Ha IpaBax PyKOIIUCY.

Hucepraiiiss Ha 3700yTTS HAyKOBOTO CTyIeHs JokTopa diutocodii 3a
cunemianpHicTiIO 122 — «Komm’totepHi Haykm». —  CXITHOYKpaiHCHKUH
HalllOHAJIbHUH yHiBepcuteT iMmeH1 Bomogumupa lans, CeBepogonerpk, 2021.

JlucepTariito MpucBSYEHO BUPIMICHHIO aKTyaJIbHOTO HAYKOBO-TIPUKIIATHOTO
3aBJaHHS PO3POOJEHHS MOJENEH, METOAIB Ta 3aco0iB 1HGOPMAIIMHOI TEXHOJIOT1T
MIATPUMKA TPUUHATTS PillleHb 32 CTaHOM MOKa3HUKIB IT MpoekTy, CyTHICTh SIKUX
NOJIATae B TMONIYKY HaWOUIbII palioOHANbHUX pllIeHb o0 yrpaBiiHHa [T
MIPOEKTaMU Ta KOMIaHISIMHU.

OO0'exTOM JOCTIKEHHSI € TIPOIIECH MPUUHSTTS PIlIEHb NpU 3a0e3MeueHH1
e(eKTUBHOCTI yrpaBiiHHsA poooToro I'T koMmaHiii.

[IpeameToM AOCHIDKEHHS € MOJIEl, METOAN Ta iHdopMalliiiHa TEXHOJOT1s
HNIATPUMKN OPUUHSATTS pIIIEeHb B rainysl owiHku ctaHy [T kommaHiil Ta CTBOpEHHS
KOHKYPEHTOCIPOMOYXKHOTO CEpeIoBHUIIIA iX ICHYBaHHS.

[IpoBeneHO aHali3 Cy4yacHOTO CTaHy MOJEJNEH, METOIB Ta 1HGOpMAIIITHIX
TEXHOJIOTIM MIATPUMKM NPUUHATTS PpilleHb MNpU 3a0e3nedeHHl e(pEeKTUBHOIO
VOpaBIIHHSA Ta TEXHIYHUX, CEKOHOMIYHUX, OpraHi3alliiHuX 1 1H(QOpMaIIHHUX
3aX0/iB, [0 HAaMNpaBlieHI Ha NIJBULIEHHS KOHKYPEHTO3JAATHOCTI Ta PIBHSA
npuOyTKiB Ha puHKy [T mocmyr.

VY nepuiomy po3aiumn «AHam3 ICHYOYMX METOMIB 1 TEXHOJOTIH OIIHKH
MOKa3HUKIB €KOHOMIYHOro cTaHy Ta pusuky IT xommnaniii (mpoektiB)» HaBeneno
TEOPETUKO-METOMYHI ACTICKTH Ta KOHIIENTYalbHI 3acCaJy YIPaBIiHHS PO3BUTKOM
IT xomnani# (MpOEKTIB) B YMOBaX HEBU3HAYEHOCTI Ta HEOOX1THOCTI peopraHi3allii
(3MUTTS Ta TOIVIMHAHHS) 3 YpaxXyBaHHSM pU3UKY MPUUHSTTS  pILIEHb..
[IpencraBneni 1 mpoaHami3oBaHl ICHYHOYl METOAMU, MOJem Ta iHbopMariitHi

TEXHOJIOT1i OIIHKM TE€XHIKO-€KOHOMIYHUX IOKAa3HUKIB Ta PIBHIB PU3UKY PIIIEHbD,



M0 MPUAMAIOTBCA HA PI3HUX CTaAiaX OKuTTeBoro Iukiay [T kommaHii.
PexomeHm0BaHI METOAM MOJICTIOBAHHS MPU BU3HAYEHHI MTOKA3HUKIB (hiHAHCOBOTO
aHaji3y, PU3UKYy BTpaT, MOXXJIMBHUX HACIHIJIKIB OpraHi3alliiHUX, TEXHOJOTIYHUX,
eKOHOMIYHUX Ta IHIIUX METOJIB BIUIMBY Ha pIBEHb EKOHOMIUHOTO PH3HUKY.
Po3riissHyTO OCHOBHI BHMOTH JI0 3a0e3MedeHocTi 1H(opMaIiiiHOl MATPUMKH
MPUUAHSATTS PillIeHb MPU peastizallli pu3uKo-opi€HTOBAHOTO MiIX01y 10 YIPaBIiHHS
po3ButkoM IT xommaniii. ChopmynboBaHO 3amadi MTOCTIIKEHb Ta 3aBIaHHS, IO
NOTPIOHO BHUPIMIUTA B TIpoleci JOCIKEHh Ta po3podIi 1HopMaIiiHoi
TEXHOJIOT1] CHCTeMH MIATPUMKH pillieHb mpu kepyBauHi [T mpoektamu.

Y npyromy posauii «MeToaud 1 MOJENl OIIHKM TOKa3HUKIB PUBUKY»
PO3TIIAIAETHCS PO3POOKA MOJICNICH OILIHKM TMOKAa3HUKIB PU3UKY Ta JUHAMIYHHX
XapaKTEPUCTUK IpoueciB po3BUTKY [T xkomMmaHid Mpu 37AUTTIX Ta NOTJIMHAHHSX,
dbopmaiizaliisi MpoIECciB MIATPUMKH pIIIEHb MPHU YOpaBIiHHI Mpoiecamun M&A.
Omnucani pi3HI MIIXOIU IO MOJIENIEH Ta METO/IIB, 110 3a0e3MeuyoTh 1H(hOpMaIliiHy
HNIATPUMKY OOpOOKM MOTOKIB JAaHWX Ta MPOLECH MOPIBHSUIBHOIO aHami3y JUis
IMITallIOHHO-TIOCTa(IiHOT  Mojeni. OmnucaHi Ta  aHaji30BaHI  CTPYKTYpHI,
MaTeMaThyHl Ta 1H(OpMAlIiHI MOJENl, IO IMOJIO)KEHHI B OCHOBY OOpOOKHU
1H(OpMaIIHHUX TTOTOKIB MPHU OIIHIII WMOBIPHOCTI PO3BHUTKY CIIEHAPIiB KUTTEBUX
ukiiB [T po3poOoK, a TaKOXK CTPYKTYPHO-JIOTIUHI MOJEINI BU3HAUCHHS HACHI/IKIB
PO3BUTKY LKX TpoleciB. opmaiii3oBaHi Ta CTPYKTYpOBaHI MPOLECH BUPOOOTKHU Ta
aHai3y TMPOLECIB MIATPUMKUA MPUUHSATTS PIMICHb 331 JOCSITHEHHIO HaWO1IbII
palioHaIbHUX HACTIAKIB MPOIECIB 3IUTTS Ta MOTJIMHAHB. 3alIPOTIOHOBAHO METOIU
BU3HAYECHHS KPUTEPIIB Ta MOKA3HUKIB MOIIYKY pIllIEHb, ONTHUMAJIbHUX B CEHCI
[TapeTo B Mekax MPUITYCTUMOTO PU3HUKY.

Brnepiie 3anpononoBano iHpopmaliiiHi MoJeNl Ta METOU aHai3y ctany I'T
KOMITaHIi Ta MPOEKTIB I MATPUMKH MHOXKHMH pIillleHb, 10, HAa BIAMIHY BIJ
ICHYIOUMX METOJIIB €KOHOMIYHOT'O aHalli3y M03BOJISIIOTH BpaxyBaTH CTOXaCTHYHI
MOKAa3HUKA PHU3WKY NPHUHATHUX pillleHb, 3a PaxXyHOK aHaji3zy MPUYHHHO-
HACJIIIKOBUX 3B’S3KIB MOXJIMBHX IOAIM Ta iX HacaiakiB. Bmepire po3pobiieHo

MaTeMaTU4Hl MiAXOAW [0 BU3HAYEHHS PIBHA PHU3MKY HACIIJKIB PIIIEHb, 10



IpUIMAaIOTHCS OO CcTaHy Ta po3BUTKY IT koMmmaHii, BOpOBaIKeHI B MOJEIIX
PO3paxyHKy KUIbKICHUX MOKa3HUKIB WMOBIPHOCTI peanmi3allii ClieHapiiB pO3BUTKY
MOJIiH, 10 103BOJISIE€ MPOBECTH MOPIBHAJIBHUN aHai3 Ta OOIPYHTYBATU MPUUHSTTS
parfioHaJIbHUX PIlICHb.

Y Ttpetbomy po3aiiai «MeToau 1 MoJieNl OIIHKH MOKAa3HHUKIB €(peKTUBHOCTI
po3Butky IT kommnaHii» mnpencTaBlieHI OCHOBHI MOJOKEHHS 1 METO/IU BU3HAYEHHS
e(peKTUBHOCTI Ta HAAIMHOCTI MPUUHATTS pIlIEHb MO TMpolecaM 3JIUTTA Ta
NOTJIMHAHb HA PI3HUX CTAlIAX JKUTTEBOTO LHMKIY pPO3poOKku mpoekTiB B IT
KOMITaHisIX.

OnucaHo METOJIU IMITAIIMHOTO MOJICTIOBAHHS TMOCTAIIMHUX MPOIECIB B
KOMITaHIsIX MPU BIPOBAKEHHI PIIIEHb MO MPOIecaM 3JIUTTA Ta MOTJIWHAHB TMPH
CTPYKTYPHOMY TIPEICTABICHHIO MPUINHHO-HACIIIKOBUX 3B'SI3KIB PO3BUTKY IOJIIH,
odopmIIeHH] 1TUX 3B'A3KIB y BUTIAA1 ok FTA. Onucano meToan Ta MaTeMaTUYHI
npuiioMu OOpOOKM TakWMX TIJOK Ta TPOBEICHHS aHajidy iX BaromMocTi Ta
CTPYKTYpPOBAHUX €JIEMEHTIB, IO JO3BOJIAIOTH 3IIMCHUTH BIJIOKPEMJICHHS Ta
COPTYBaHHS HaMOLIBII paIlllOHATLHUX Ta e(QEeKTUBHUX 3aco0iB 1 METO/IIB
M1JIBUIICHHS! KOHKYPEHTO3/JaTHICTh KOMITaHIi.

[IpeacTaBieHi MeTONM OIHKH HACHIJIKIB pIIIEHb, M0 NPUHAMAIOTHCS.
Onucano wmeTonu TMOOYIOBU CIIEHAPIIB PO3BUTKY TOMIM 3 MOICIIOBAHHAM
MOCHIJIOBHUX TOMIA mpu iXx OiHapHomy posraiyxeHi (ETA) 1 orpumanHs
KUIBKICHUX JaHUX Tpo HMOBIpHOCTI Takux mnpoiieciB. Omucano metonu ABC
aHali3y Ta BU3HAYEHHS KIJIbKICHUX IMOKA3HUKIB HACIIAKIB PO3BUTKY MOMIA B
KOMITaHisIX. 3amporOHOBAaHO METOAW Ta QITOPUTMHM TNPUHWHSATTS pIilleHb Ta
KOPUTYBaHHSI MPOIIECIB KOMITaHI¥ MPYU MOHITOPUHTY iX CTaHIB.

Po3rnsiHyTi Meroau BHM3HAYEHHS HACHIOKIB pIIIEHb 3 ypaXyBaHHAM
JUHAMIYHUX XapaKTePUCTUK TIPOIECIB B KOMIIAHISIX. 3amporoOHOBaHI OKpeMi
3aX0/JH, IO JO3BOJIAIOTH MIJABUIIUTH JOCTOBIPHICTh MPOTHO3YBAHHS PO3BUTKY
MOJ1M B KOMIAHISAX MPH 3JIUTTI T MOTJIUHAHHSX.

Busnauennss po3MmipiB BTpar Ta mNpuUOYTKIB € HAWUOUIBII CKJIAJHUM

3aBJAHHAM MPU MPOBEJICHHI PO3paxyHKiB Ta OLIHOK. OCHOBHA CKJIAJHICTh MOJISITae



B TOMY, III0 MPOIIECH MOXKYTh MaTH 3B'sI3HI CTOCYHKH, B SIKI CKpPYTH1 OCOOJIMBOCTI
IpOLECIB MPEACTABIAIOTh 3HAuHI CKiIagHoIl (opmamizamii TakuxX 3B'A3KIB.
He3Bakatoun Ha 3HAYHy CKIAJHICTb METOMIB CTPYKTypHu3allli NpoOLEeciB B
KOMIAaHIsX, 1€ HIJTKOM MOXJIMBE HAa OCHOBI BUKOPUCTAHHS MOJETEH ISl OKPEeMHX
KOMITOHEHT 3arajibHOi CTPYKTYpU KOMITaHiM.

ABTOMAaTH30BaH1 MPOIECH OILIIHKK MOKA3HUKIB PU3UKY MOXKHA MPEICTaBUTH
SIK TIOCJIIOBHE MO€IHAHHS HACTYIHUX MPOLETYP:

- a”ami3 poOOTH KOMIIaHiM, OCOOJIMBOCTEH iX pO3po0OOK, (dparMeHTarris
MIPOIIECIB 1 MOCTIOBHOCTI MOiH B HUX;

- BU3HAYECHHS WMOBIPHOCTI peaji3allii MpoIeciB Ta MOAll, MOB’A3aHUX MIXK
cO00I0 JIOTITYHUMU TTOCIIIIOBHUMHU MMPUYHMHHO-HACIIIKOBUMHU BIAMOBITHOCTSMU;

- BU3HAYEHHS WMOBIPHOCTI TOTO, IO MPOIIECH, 110 BUHUKAIOTH BHACIIOK
BIUIMBAIOYMX NOJI1H, OyAyTh €BOJIIOLIOHYBATH 32 KOHKPETHUM CLIEHApieEM;

- MOJIETIIOBAHHS NPOLECIB 3 BUKOPUCTAHHSAM MOJENIEH B TMOCIIOBHOCTI
HepeBo ¢dyHKIIM ||—> Mozein npoueci/ynpasiinaa — IDEFO — IDEF1X —
IDEF3 — FTA — ETA.;

- MOJIEJIIOBaHHS METOJaMU aHalli3y HaCIiIKIB po3BUTKY mpoueciB (ABC-
aHamizy);

- BUBHQYCHHS IT1JICYMKOBHX MTOKa3HUKIB PU3HKY.

YaockoHalleHO MeToau Ta Mojeii (IHAHCOBUX OIIIHOK, KOPETryBaHHS
€KOHOMIYHOTO PHU3UKY, B SIKOMY BpaxXxOBYEThCS HAMIMHICTh Ta €(PEKTUBHICTH
ynpasmiHHsg [T kommaHisiMHM, NONEpeKyBalbHUX pIMIEHb Ta BIUIMBIB OO
MO>KJIMBHX BTpPAT, 110 0a3yeTbcs HA CTpaTerii 30a1aHCOBAHUX MTOKA3HUKIB.

Halyna momanbmioro po3BUTKY MOJEIb MPUWHATTS palllOHATBHUX B CEHCI
[Tapero pimeHs 3 MHOXMHU KOHKYPYIOUMX B YMOBax HEBHU3HAYEHOCTI, IIIO
0a3yeTbcsi Ha TIOPIBHSUIBHOMY aHali31 PI3HOMAHITHHX WMOBipHUX cTaHiB [T
00’ekTiB B OanmaHci mpuOYTKIB Ta BTPAT, 3 MOKJIMBICTIO BUKOPUCTAHHS iX Ha BCIX
eTanax *KuTTeBUX HUKIIB [T mpoekTis.

B uerBepTomy posnini «I[Ipaktuuna peanizariisi iHGOpMaIliitHOT TEXHOJIOTi

HIATPUMKU MPUAHATTS PillIeHb MPU YIPABIIHHI PO3BUTKOM 1T KOMIaH1M»



Po3pobneni Mmoneni, Meronu, iHpOpMaliiiHa TEXHOJOTIS Ta MPOrpaMHi
3acobu Oynu Bepu(HUKOBaHI Ta MEPEBIPEHI MPHU PEANbHUX EKCIEPTHU3axX KOMIIaHii B
mporiecax 3JIMTTS Ta MoryiMHaHb. OKpeMi MO3HIIii Ta PO3pOOKH Oy BUKOPUCTaH1
y HaBuaJgbHOMY Tiporieci CXiTHOYKpaiHCHKOTO HallIOHAIILHOTO YHIBEPCUTETY M. B.
Jans mpu po3poOIll METOIUYHUX MaTepiaigiB 0 AUCIHUILIIHU «IHTEIeKTyanbHUN
aHaji3 JaHUX» cremniagbHocTe 121 «iHXeHepis MporpaMHOro 3a0e3MeUeHHs Ta
126 «inpopMariiiiHi CHICTEMH Ta TEXHOJIOTII».

Marepianu aumcepranii J1OCTaTHRO MOBHO BHUKJIAACHI y 7 JpPyKOBaHUX
poboTax: 3 HUX 2 CTaTTl y BUJAHHSX, AKl 3a3HAa4YCHI B MepeniKy (paxoBUX BHIIAHb
VYkpaiHu 3 TEXHIYHUX HayK, 3 cTaTTl y (axoBHX BHUJAHHAX IHIIMX JEPKaB, IO
BXOJUTH 70 €Bporeiicbkoro Coro3y, 10 BKIOYEHO 10 0a3u JaHuX Scopus, 2 Te3u
JIOTIOB1/IeN B MaTepianax KOH(pEpeHIiH.

KurouoBi ciaoBa: IT npoekrt, ynpaBiiHHSI NPOEKTaMU, MOJEI, TPUAHSITTS

pimeHs, mergers and acquisitions, pu3mK, (1HAHCOBUIA 3BIT.

ABSTRACT

Tatarchenko Yehor. Models, methods and information technology
supporting decisions in the IT project management system. Qualification scientific
work on the right of the manuscript.

Thesis on competition of scientific degree of Doctor of Philosophy by
specialty 122 — Computer Science. — Volodymyr Dahl East Ukrainian National
University, Severodonetsk, 2021.

The dissertation is devoted to the solution of the actual scientific and applied
problem of development of models, methods and tools of information technology
of decision support according to the state of IT project indicators, the essence of
which is to find the most rational decisions in the management of IT projects and
companies.

The object of the research is the decision-making processes while ensuring

the efficiency of the management of the work of IT companies.



The subject of research is models, methods and information technology of
decision support in the field of estimation of a condition of IT companies and
creation of competitive environment of their existence.

The analysis of the current state of models, methods and information
technologies of decision support while ensuring effective management and
technical, economic, organizational and information measures aimed at improving
the competitiveness and profit level of the IT services market is carried out.

The first section "Analysis of existing methods and technologies for
assessing the economic status and risk of it companies (projects)" The theoretical
and methodological aspects and conceptual foundations of managing the
development of IT companies (projects) in the conditions of uncertainty and need
for reorganizations (mergers and acquisitions) with risk decision-making. Existing
methods, models and information technologies of estimation of technical and
economic indicators and levels of risk of decisions made at different stages of the
life cycle of IT companies are presented and analyzed.

The second section "Methods and Models of Risk Assessment" discusses the
development of models for assessing risk indicators and dynamic characteristics of
IT development processes in mergers and acquisitions, formalizing decision
support processes in managing M&A processes. Different approaches to models
and methods that provide information support for data flow processing and
benchmarking processes for a simulation-stage model are described. Structural,
mathematical and information models that underlie the processing of information
flows in estimating the likelihood of developing scenarios of IT developments, as
well as structural and logical models for determining the consequences of the
development of these processes, are described and analyzed.

For the first time, information models and methods for analyzing the status
of IT companies and projects are proposed to support multiple decision-making,
which, unlike existing economic analysis methods, allow for stochastic indicators
of the risk of decisions made, by analyzing the cause and effect relationships of

possible events and their consequences. For the first time, mathematical



approaches have been developed to determine the level of risk of the consequences
of the decisions taken on the status and development of IT companies,
implemented in models of calculating quantitative indicators of the probability of
implementation of scenarios of events, which allows to carry out a comparative
analysis and substantiate rational decision making.

The third section, “Methods and Models for Evaluating Performance
Indicators of IT Companies,” outlines the main principles and methods for
determining the effectiveness and reliability of decision making on merger and
acquisition processes at different stages of the project development life cycle in IT
companies.

Methods of simulation of stage processes in companies in the
implementation of decisions on merger and acquisition processes in the structural
representation of cause and effect relations of events, registration of these
relationships in the form of FTA branches are described. Methods and
mathematical methods of processing such branches and analysis of their weight
and structured elements are described, which allow to separate and sort the most
rational and effective means and methods of increasing the competitiveness of
companies.

Methods of estimation of consequences of the made decisions are presented.
Methods for constructing event scenarios with the simulation of sequential events
at their binary branching (ETA) are described and quantitative data on the
probabilities of such processes are obtained. The methods of ABC analysis and
quantification of the consequences of developments in companies are described.
Methods and algorithms for making decisions and adjusting the processes of
companies in monitoring their states are offered.

The methods of determination of consequences of decisions taking into
account dynamic characteristics of processes in the companies are considered.
Separate measures are proposed to improve the reliability of the company's

developments in mergers and acquisitions.



Determining the amount of loss and profit is the most difficult task in
calculations and estimates. The main difficulty is that processes can have cohesive
relationships, in which the intricate features of the processes present significant
difficulties in formalizing such relationships.

Methods and models of financial valuation, economic risk adjustment, which
takes into account the reliability and efficiency of management of IT companies,
warning decisions and impacts on possible losses, based on balanced performance
strategies, have been improved.

A model of Pareto rational decision making from many competing in
uncertainty has been further developed, based on a comparative analysis of various
probable states of IT objects in the income statement, with the possibility of using
them at all stages of the IT project lifecycles.

In the fourth section "Practical implementation of information technology
decision support in managing the development of IT companies™

The developed models, methods, information technology software have been
verified and verified with real expertise of the companies in the process of mergers
and acquisitions. Separate positions and developments have been used in the
educational process of East Ukrainian National University. V. Dahl when
developing methodological materials for the discipline "Data mining" of specialties
121 "software engineering" and 126 "information systems and technologies"

Keywords: IT project, project management, models, decision making,

mergers and acquisitions, risk, financial report.
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