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O. AKHIIEZER, H. HOLOTAISTROVA, Y. GOMOZQV, V. MATS, A. ROGOVYI

STRATEGIC BRAND PORTFOLIO MANAGEMENT

In the past twenty years or so, three approaches to brand portfolio management strategies have emerged. The first approach is marketing. This
approach is associated with building a corporate brand portfolio. The goal is to increase diversified cash flows by entering new market segments. The
second approach is related to the competitive strategy of the enterprise. A false portfolio of intellectual property applications is being created.
Competitors are expected to spend resources in retaliation. The third approach is the formation of a dynamic strategy for investment portfolio
management. Due to the complex structure of the modern global financial market, the heterogeneous structure of available financial instruments and
traders using different approaches and time horizons, forecasts, as a rule, require a large number of observations, work poorly in the vicinity of
bifurcations and do not have a computer model that could build forecasts in real time. In such structures, slow diffusion-type processes with the
phenomenon of memory arise, that is, non-Markov processes. Moreover, such structures can have fractal properties. In this work, it seems to us, the
first step has been taken to build a "synthetic" model of dynamic asset portfolio management. By analyzing the data available in the scientific
literature, a mathematical model of strategic brand portfolio management is proposed. In view of the above, the model has the form of a differential
equation in fractional derivatives. In connection with the risk analysis, two models of fractional entropy are also considered - fractional Kolmogorov-
Sinai entropy and fractional Shannon entropy.
Kurouosi ciioBa: brand portfolio; fractal environment; long-range system; fractional differential equation; fractional entropy.

0. b. AXIE3€EP, I. 0. TOJIOTAHCTPOBA, €. II. TOMO30B, B. LMAIL, A. I. POTOBHH

CTPATEI'TYHE YIIPABJIIHHA IOPT®EJEM BPEH/IIB

3a ocTaHHI IBAJALSATH POKIB HAMITHJINCS TPH MiAXOIH OO0 CTpaTeriii ynpasminHs moprderem Openai. [lepmmit miaxin - mapketurrosuit. Len miaxin
TIOB'sI3aHMIT 13 TOOYIOBOIO KOPIIOPATHBHOTO MOPT(hens OpeHniB. Meta - 30ibIIeHHsS JUBEpCU(IKOBAHUX TPOIIOBHUX ITOTOKIB 3aBISKH BUXOy Ha HOBI
CerMeHTH pHHKIB. JIpyruil minxiJy nos'a3aHui i3 KOHKYPEHTHOIO cTparericro migmpueMctBa. CTBOPIOETBCS XHOHUH NOPTQENs 3asiBOK Ha 00'€KTH
iHTeNneKkTyanbHoi BiacHocTi. [lepepbadaeTses, 110 KOHKYPEHTH BUTPATATh PECYpCH Ha [ii y BiamoBimp. Tpetii miaxim — GpopMyBaHHS IHHAMIYHOI
cTparterii IHBECTULIHHOTO YHPaBIiHHA NOPT(eneM akTHBIB. Y CHILy CKJIAJHOIO YCTPOIO Cy4aCHOTO II00ATbHOro (JiHAHCOBOTO PHHKY, HEOIHOpPiIHOL
CTPYKTYypH HasBHHX (DIHAHCOBHX IHCTPYMEHTIB 1 TpeWmepiB, IO BHKOPHCTOBYIOTH Pi3HI IiJXOAM YacOBi T'OPH30HTH, NPOTHO3W, SIK IIPaBHIIO,
BHUMAraroTh BEJIMKOI KUIBKOCTI CIIOCTEPEKEHb, IIOTAHO MPAIIOITh HA OKOMHILIX GidypKalliil i He MalTh KOMII'FOTEPHOI MOZEN, sika Moria 6 OyayBaTu
MPOTHO3H y PEXUMI PeaIbHOT0 4acy. Y IUX CTPYKTYpax BUHUKAIOTh IOBIIbHI MporiecH qudy3iiHOro THIy 3 (JeHOMEHOM Mam'siTi, TOOTO HeMapKiBChKi
nponecH. Kpim Toro, Taki CTpyKTypu MOKYTb MaTH ()pakTaybHi BIACTHBOCTI. Y PoOOTI 3po0JIeHO, SIK HaM 3[a€ThCs, IMEPIINH KPOK IO MOOYHOBI
«CHHTETHYHOT» MOJIEIi TUHAMIYHOTO YIpaBIiHHs MOpT(eneM akTHBIB. 3a JOIIOMOrOI0 aHATI3y HAsSBHUX y HAayKOBIil JTiTepaTypi JaHUX 3alPOIIOHOBAHO
MaTeMaTHYHy MOJEJb CTPATEridHOTO YIPaBIiHHS MOpTdesneM OpeHiB. Y CHIy CKa3aHOTO BHIIE, MOIENb Ma€ BUMII AU(EPCHIIaIbHOTO PIBHSHHS Y
JIpOOOBHX TOXITHUX. Y 3B'I3Ky 3 aHATi30M PH3MKIB PO3IIITHYTI TaKOXK IBI MoJeli Apo6oBoi eHTpomii - apoboBa eHTpomist Koamoroposa-Cunast Ta
npoboea extporrist [llenHoHa.

KaioueBsle ciioBa: noptdens OpeHniB; (pakTaiabHe cepeoBHIe; GeHOMeH maM’aTi; IudepeHLiiiHe piBHIHHS y ApoOOBHX MOXiHUX; Ap0oOOBa
EHTPOMIsL.

E. B. AXHE3EP, I. A. TOJIOTAHCTPOBA, E. II. TOMO30B, B. H. MAI], A. H. POTOBOH

CTPATEI'MTYECKOE YIIPABJIEHUE IIOPT®EJEM BPEH10OB

B mocnemuue mpuMepHO [ABaAuUATh JI€T HAMETUIHCh TPHU MOAXOJa K CTpaTerusM ymnpaeieHus mnoptdenem Opengos. [lepBblii moxxon —
MAapKeTHHIOBBIH. DTOT MOJXOJ CBSA3aH C MOCTPOESHHEM KOpHopaTUBHOTO nopTderst 6pennos. Llens - yBennyeHne JUBEPCUPUINPOBAHHBIX JEHEKHBIX
MIOTOKOB OJIarofapsi BEIXOLY Ha HOBBIE CETMEHTHI PHIHKOB. BTOpOM 1MOaX0x CBs3aH ¢ KOHKYPEHTHOW cTparerueil npemnpustusi. Co3maeTcs JIOXKHBIH
noprdens 3a1BOK Ha 00BEKTH HHTEILIEKTyalbHON coOcTBeHHOCTH. [Ipenmonaraercs, YT0 KOHKYPEHTHI MOTPATSAT PEeCypchl HA OTBETHbIE AEHCTBUS.
Tpertuii noaxox — hopMHUPOBaHHE TUHAMHYECKOW CTpATErHH WHBECTHI[MOHHOTO YIpaBjeHUs mopTdeneM akTHBOB. B cuiy cioxHOro ycrpoiicta
COBPEMEHHOTO TIJI00aJbHOTO (DPUHAHCOBOTO pBHIHKA, HEOJHOPOIHOH CTPYKTYpHl HMEIOIUXCs (MHAHCOBBIX HMHCTPYMEHTOB U Tpeiinepos,
HCTIONB3YIOMMX DPa3Hble MOAXOABl M BPEMEHHBIE T'OPHU3OHTHI, IIPOTHO3BI, KAaK IPaBHIO, TPeOyIOT OONBIIOr0O KOJIMYECTBAa HAOIIOACHMH, ILIOXO
paboTaloT B OKPECTHOCTAX OudypKaiyii 1 He UMEIOT KOMIIBIOTEPHON MOJen, KOTopasi MOria Obl CTPOUTH MPOTHO3BI B PEXKHME PEaTbHOTO BPeMEHH.
B Takux cTpyKTypax BO3HHKAIOT MeJIEHHBIE IIpOIiecchl AU((Y3HOHHOTO THIA ¢ ()eHOMEHOM IaMsTH, TO €CTh HeMapKOBCKHe Iporiecchl. Kpome Toro,
TaKHe CTPYKTYPhI MOTYT UMETh (ppaKTanbHble CBOICTBA. B paboTe caenan, kak HaM KaXKeTcsl, HEPBBIH IMIAar 0 IOCTPOSHHUIO «CHHTETHUECKOID» MOIEIH
JUHAMHYECKOTO ympapiaeHus nopTdeneM akTuBoB. C MOMONIBIO aHAIM3a HMEIOIUXCS B HAYYHOH IHUTepaType JaHHBIX IpeUIo)KeHa MaTeMaTHuecKast
MOJIeJIb CTPAaTerHYecKoro ympaBlieHHs HopTdeneM OpeHIOB. B cmily ckazaHHOTo BBINIE, MOJENb MMeeT BUI AU(depeHnnaIsHOr0 ypaBHEHUS B
JIPOOHBIX MPOM3BOJHBIX. B CBA3M C aHANIM30M PHCKOB PAacCMOTPEHBI TAKKe ABE MOJETU APOOHOH SHTpomuH — ApoOHas sHTpomus Kommoroposa-
Cunas u npo6OHas sutponust LlleHHOHa.

Keywords: moprdens 6peHnos; ¢pakraibHas cpeia; GpeHoMeH namsty; auddepeHnatsHoe ypaBHEHHe B APOOHBIX IPOM3BOAHBIX; JAPOOHAsT
SHTPOIHSL.

Introduction. Modern economic practice is  environment.

characterized by the presence of structurally unstable
markets included as nodes in the real-time network of the
global "new economy"”. In this regard, the analytical
component begins to play a key role in the management of
any business: the function of providing management with
a decision-making system in a rapidly changing external

Competitive strategy (CS) defines how the firm
intends to compete in its field, the mission of the firm and
the means of its implementation. The most important
aspect of CS is the alignment between the firm's mission
and the means by which it is achieved. The most powerful
are the resources that form competitive advantages. One
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of the most universal and effective tools for protecting
competitive advantage and a powerful offensive factor in
the CS of innovative business are objects of intellectual
property (IP). They are objects of exclusive rights and
hinder the desire of competitors to eliminate the
previously achieved innovative advantage.

In 1991, Aaker's fundamental work “Capitalizing on
the value of a brand name” appeared; soon began the
activity of the company "Interbrand™ to assess the market
value of brands. Today there are approximately 60 global
brands worth over a billion dollars. For example, the
Coca-cola brand is worth $84 billion and represents 59%
of the company's value; the Nokia brand is worth $21
billion and accounts for 44% of the company's value; the
Nescafe brand is worth $18 billion and represents 23% of
the company's value. The valuation techniques used are
based on the allocation of the revenue stream from the
brand and its indirect capitalization. The discount rate is
determined by the cumulative construction method.

Under dynamic portfolio management, we will
change its structure in real time to improve the investment
properties of the portfolio. In today's global economy,
more and more attention is paid to the formation of brand
portfolios. It is about how brands are related to each other,
how they interact, what functions they perform. In
principle, three types of brand portfolios can be
distinguished:  “corporate portfolio”, "portfolio of
competitive strategies” and "investment portfolio”. In this
regard, the key role in the management of any business
begins to play the provision of synergistic effects from the
formation of brand portfolios. This method gives a rather
rough estimate and does not allow building dynamic
strategies for managing even one brand, especially in the
face of possible chaotic behavior of the securities markets.
in the modern economy, more and more attention is paid
to the formation of brand portfolios. It is about how
brands are connected, how they interact, what functions
they perform. In this regard, ensuring synergistic effects
from the formation of brand portfolios begins to play a
key role in the management of any business. The main
thing here is to ensure the adequacy of your competitive
strategy, its relevance in a rapidly changing environment.

Analysis of recent research. Currently, the most
actively discussed issues of strategies for managing
corporate portfolios of brands. As goal-setting, the tasks
of synergy within the portfolio are studied. A fairly
complete picture of the theoretical aspects of these
problems can be obtained from the works [1-7].

The second type of brand portfolios is closely related
to competitive strategies. Competitive strategy (CS)
determines how the firm intends to compete in its area, the
mission of the firm and the means of its implementation.
The most powerful resources are those that create
competitive advantages. Theoretically, one of the most
versatile and effective tools for protecting a competitive
advantage and a powerful offensive factor in the CS of an
innovative business are objects of intellectual property
(OIP).

They are objects of exclusive rights and prevent
competitors from striving to eliminate the previously

achieved innovative advantage. On the other hand, when
filing an application for registration of an OIP, a company
shows the direction of its development. Therefore, the
practice of filing false applications has been developing
recently. For obvious reasons, works related to the
practical application of competitive strategies are not
published.

The third type of brand portfolio is important for
portfolio investors. In 1991, Aaker's fundamental work
“Capitalizing on the value of a brand name” appeared;
soon began the activity of the firm "Interbrand" to assess
the market value of brands. Today there are about 60
global brands worth over a billion dollars.

The valuation techniques used are based on the
separation of the brand income stream and its indirect
capitalization. The discount rate is determined by the
cumulative construction method. This method gives a
rather rough estimate and does not allow building
dynamic management strategies for even one brand,
especially in conditions of the possible chaotic behavior of
the securities markets.

In general, it should be noted that in all the cases
considered above, there are no adequate mathematical
models of strategic brand portfolio management.

Formulation of the problem. The classical models
of all portfolio theories require the fulfillment of certain
hypotheses for the asset market. The 2008 crisis showed
that these hypotheses have not been fulfilled for a long
time. After that, almost all known mathematical
formalizations of the market functioning began to use one
or another model of diffusion-type processes in a
stationary environment.

Basically, this was achieved by the transition to the
study of the series of returns, and not rates. However, such
processes "have no memory." By the way, this property is
one of the main postulates of technical analysis. On the
other hand, data on rates of past periods is used to predict
rates. They are implicitly trying to remove this
contradiction by different methods in different approaches
to forecasting. In addition, a specific market for specific
assets is still being considered (and not really existing now
global).

Globalization is characterized by the presence of
structurally unstable markets included as nodes in the real-
time network of the world economy. It follows from the
theory of dynamical systems that a model describing such
a specific system must contain irreparable chaos regions.
Therefore, until quite recently, the methods of the theory
of chaotic dynamics and the theory of bifurcations were an
adequate mathematical apparatus. In the last ten years, the
structure of the market has become even more complex.

Currently, we should consider the global market for
heterogeneous assets with an almost infinite number of
agents with different types of behavior and different
investment horizons. Note that the effects associated with
the topological structures of this market have not yet been
investigated. The real dynamics of the rate change looks
like a fractal process in time; therefore, infraslow
processes of a diffusion type arise. The rate charts under
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the influence of traders depend not only on the "now"
state, but are determined by the state of the entire chart.
Such presence of long-range action can lead to the
appearance of the phenomenon of memory, while
fractional derivatives appear in the equations describing
the dynamics. These considerations lead us to the use of
probabilistic interpretations of fractional derivatives [8,9]
and further to equations of diffusion type in fractional
derivatives. The fractional time derivative is understood in
the sense of Grunwald — Letnikov, and the spatial
fractional derivative - in the sense of Marshaud [10].

Mathematical model.

Mathematical model of
management of corporate brands.

The strategy of managing a portfolio of corporate
brands is relevant when planning business growth and
increasing its efficiency. At the stage of economic growth,
it is generally required to plan for sustainable growth and
the development of new markets. At the stage of
economic decline, it is mainly required to plan an increase
in business efficiency. Promotion of corporate brands
usually takes place in markets with high liquidity and a
large number of participants with different investment
horizons.

Therefore, it is appropriate to define risks using
Shannon's fractional information entropy. Taking all these
considerations into account, we will write a dynamic
model for assessing a portfolio of corporate brands:

GL M M
"DX =~H(X)¥ DX +"DX .

dynamic  portfolio

Here X is the expected value of the corporate
portfolio, H(X) is the Shannon fractional entropy, vy is the

Hurst exponent, /DX is the fractional Grunwald-

Letnikov derivative of order y, ¥ DX is the fractional

Marshaud derivative of order &, 6 is the Hausdorff-
Besicovitch dimension.

Mathematical model of dynamic  portfolio
management of competitive strategies for IT businesses.

It makes sense for IT businesses to define the value
of a competitive strategy as the value of a firm's share in a
rapidly growing market with rapidly changing new risks.
Therefore, we consider only this case as a simpler one.
Methods of the theory of equations in fractional
derivatives are not needed to describe such a process.
There are enough dynamic models with cycle bifurcations
and stochastic modes.

It follows from the general theory that almost any
process with real-time changing asset values is a K-system
and has an area of chaos (which is currently observed in
practice). Obviously, the Kolmogorov - Sinai entropy of
the dynamics of the NASDAQ composite stock index
should be considered a measure of systematic risk in the
tasks of assessing the competitive strategy of IT
businesses.

When building models of venture investment in a
specific project for a specific investor, it is also necessary
to model non-systematic risks of a specific IT business.
The function of a non-systematic risk component for a

specific IT business can be determined from a dynamic
system.

R =-bR(t) + a(N)R(t)S(t) ,

where S(t) is the cost of the company's competitive
strategy, beR,b>0 is a parameter, o(N) is the

standard deviation of the company's profitability in the
stock index base NASDAQ composite.

All strategic decisions made today will be
implemented in the future. The effectiveness of the
decisions made directly depends on the degree of
completeness and quality of information resources and
models for assessing, making and maintaining decisions.
Competitive intelligence provides the optimal selection of
information resources. In the West, 99,9% of such
resources are obtained from open sources, about 70% of
which are professional on-line databases.

A feature of IT businesses is that potential investors
determine their value based on the company's potential
share in a structurally unstable market. Therefore, in order
to develop a competitive strategy based on competitive
intelligence data under conditions of "stochastically
information-behavioral™ risks, adequate dynamic models
are required that depend on parameters and have
bifurcations of cycles and regions of chaos.

The cost of a competitive strategy for a specific IT
business is determined from a dynamic system:

S =h(N)S(t)[1—- j‘ S(t+5)Q(-s)ds]—aR(t)S(t),

R =-bR(t) + o(N)R()S(t) ,

where o e R,a >01is the parameter, and the function,
Q) =[t/var(T)]exp(-t/o(T)), T=h(D) is the
Kolmogorov entropy - Sinai dynamics of the cycle period
of the NASDAQ composite stock index.

This two-parameter model has two bifurcation
points: the first corresponds to a soft loss of stability of
equilibrium with the formation of self-oscillations, the
second corresponds to a soft loss of stability of the cycle
and a transition to a stochastic regime (such as the
Feigenbaum effect).

Mathematical model of
management of investors brands.

In this case, when constructing portfolio branding
models, the Kolmogorov - Sinai entropy h (I) of the
dynamics of the corresponding stock index | should be
considered a measure of systematic risk in the problems of
assessing brand portfolios.

The measure of the non-systematic component of
risk in the problems of assessing brand portfolios should
be considered the topological entropy defined for the
brand space, which should be constructed in such a way
that the Hausdorff - Besicovich dimension of the fractal
set coincides with the metric entropy. The corresponding
conditions are contained in the theorem of Besicovitch
and Eggleston. These conditions, in fact, establish the
relationship between the dynamic and fractal aspects of
the chaotic behavior of the securities markets.

dynamic  portfolio
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The function R, of the non-systematic risk

component for a new specific brand in the portfolio can be
determined from the dynamic system

GL T
DR =FF -4R,

where  °D is the Grunwald-Letnikov derivative,

y=col(yy,..w,), w, is the value of the j-th new

brand, are parameters (which are determined by methods
of expert assessments and / or methods of technical
analysis), F is a matrix that describes the “splitting” of the
portfolio.

In this case, the value of a brand portfolio is
determined from a dynamic system:

Ve =(Ygrad, H Yy )+((1- ) 2FT - A)w

+Z/1’|}(i R
i=1
GL T
R=BFyv-AR
Here V =diag(v,,..,v,), ‘tgrad fractional

Marshaud gradient, v, the rate of change in the value of
the j-th new brand, the matrices A, y,H describe,

respectively, the game matrix, “emission spectrum" and
"Shannon fractional diffusion™ for different classes of
brands. Management of “"emission” of new brands and
brand portfolio is carried out on the basis of mixed
strategies - game solutions A.

Results of work. Mathematical models of dynamic
management of brand portfolios were obtained in the form
of differential equations in fractional derivatives.

Prospects for further research. In the future, it is
quite possible to improve the proposed models of dynamic
portfolio management by developing correct methods for
selecting the factors most affecting the forecast.

Conclusions. This work is an introduction to the
creation of software implementations of predictive
dynamic models that can work in real time.
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O. B. FOPHCOB, O. b. JAHYEHKO, B. C. XAPYTA

TEXHOJIOT'ISI BUBOPY E®@EKTUBHOI METOJOJIOITI YIIPABJATHHSA IT-IPOEKTOM

IMoka3aHa 3anexHiCTs BHOOPY ONTHMAIEHOI MeToxomoril yrpasniHas IT-IpoekToM 10 HOro yCHiIIHOTO 3aBepIleHHs. Bubip MeTonomorii ynpaBmiHHsA
€ OJIHUM 3 TIEPIIHX PillleHb, SKe IPHAMae MPOEKTHHI MeHeDkep. KokHa 3 ICHYI0YHX METOOJIOTI yIpaBIiHHS Mae CBOI IUTFOCH Ta MiHYCH JUIS Pi3HHX
THUIIB NPOEKTIB. Jlesiki 3 HUX pO3paxoBaHi HAa MIBHIKICTH PO3POOKH MPOrPaMHOro MPOAYKTY, iHII — HA BCeOiYHE MOTPHUMAHHS BHMOT, TPETi — Ha
KpEaTUBHICTh 1 MOCTIHHHI Npolec BIOCKOHANCHHS. BuOip onTHMaibHOI METONONOTii BUMAarae 4iTKOro po3yMiHHS, HO3HUTHBHOTO ab0 HEraTHBHOTO
BIUTHBY Ha KOHKPETHHH MPOEKT. YHiBEpCaIbHOI METOHOJIOTI He icHy€e, TOMY il BUOIp BUKOHY€ETHCS 1HIMBIAyaabHO il KOXKEH MPOEKT, OPIEHTYIOUUCH
Ha Horo uini, Macmrad, CKIaJHICTh, TEPMiHH BHKOHAHHS, NPO(ECiOHANbHICTh 1 MUCUMILTIHOBAaHICTh KOMaHau. Lle HEeoOXiJHO, OCKIMbKU OHI
METOOJIOTi] 03BOJISIIOTH IIPUCKOPHUTH PO3POOKY, TOA1 SIK iHIN — 3pOOHTH i OLIBII IPYHTOBHOIO, BUKJIIOUHTH PU3UK BUHUKHEHHS 1CTOTHHX HpOOIeM,
MOMIJIOK 200 Opaky mpoxaykTy. ToOTO KO)KHA METOIOJIOTis yIpaBJiHHSA OPI€HTOBaHA Ha Pi3HI aCMEKTH Ta OCOOJIMBOCTI MPOEKTIB, TOMY MOXKIUBA
KOMOIHAIlis Bigpa3y KiIBKOX METOHOJOTiH. ['0JIOBHMM 3aBHaHHSIM CTATTi OyJio 3'ACyBaTH, KO MIpOI0 KOHKPETHHMH MiIXiA BiANMOBimae wimsM Ta
ocobmuBocTsiM IT-npoexty. Ilporec amamizy, OIiHKH, Ta BHOOpY BiONOBiZHOI MeTomoiorii IpyHTyeThcs Ha cTamaapti Organizational Project
Management Maturity Model (OPM3) — mopeni 3piiocti opraHizamiiHOro ympaBiliHHS IPOEKTaMH. 3 ypaxXyBaHHSM LbOTO MPOBEACHO aHaii3
CYTHOCTI Ta MPUHLUIIB METOROJIOrIH ynpasninus IT-npoexTtamu Ta CTBOPEHHS MPOTrPaMHOrO MPOAYKTY. PO3IIsIHYTO HalmomyJsIpHIlIi 3 iCHYHOYHX
MiIXO/iB, BU3HAYEHO X 3MICT, icTopifo (opMyBaHHS, IlepeBard Ta HENONIKH, a TaKoXkK c(epH 3acTOCyBaHHS, IOAO pi3HUX TUmiB IT-mpoekTis.
3nilficHeHO MOPIBHSHHS JAHUX MIiAXOMIB 32 BU3HaUeHHMH Kputepismu. ChopMmMoBaHO OaueHHsS II0AO0 (OPMyBAaHHS iHTEIPANbHOI OIHKH OOpaHHS
onTUMabHOI 10 KOHKpeTHOro IT-mpoekTy metomonorii. Jist aBToMaTH3alii MPUHHSTTS IPOEKTHUX PIIlICHh HA OCHOBI 3aMPONOHOBAHOI 1IHTETrPATBHOT
OLIIHKX BUOOPY ONTHUMAJIBHOT METOROJIOTI] OyJI0 3aIIPOIIOHOBAHO TEXHOJIOTII0 BUOOPY 32 CHOPMOBAHUMH IIPOEKTHHMH ITOKa3HUKAMH.
Karouosi cioBa: IT-npoextu; Metoposoris ynpasninss [T-npoektom; BHOIp METOIOIIONI|; TEXHOJIOTisE BHOOPY .

A. B. BOPUCOB, E. b. JTAHYEHKO, B. C. XAPYTA

TEXHOJIOT' s BBIBOPA 9®®EKTUBHOM METO/0JIOTUM YIIPABJEHUS UT-ITIPOEKTOM

TMoka3aHa 3aBHCHMOCTH BBIGOpA ONTHMAIBHON METOAOJIOrHH yrpasieHuss MT-IPOEKTOM OT €ro YCHENIHOro 3aBepiieHds. Bbibop MeTonoiordan
yIpaBieHHs SBISETCS OIHUM M3 ITIEPBBIX DPELICHHi, KOTOpPOE NPUHUMAET IIPOEKTHBI MeHemkep. Kaxkmas M3 CyIIECTBYIOUMX METOIOJIOTHI
YIPaBICHUs. IS PA3HBIX THIIOB MPOEKTOB UMEET CBOM ILTKOCH M MHHYCBI. HEKOTOpBIE M3 HUX PACCUUTAHBI HA CKOPOCTb PaspabOTKU MPOrpaMMHOTO
NPOJIYKTa, APYTHE — HA BCECTOPOHHEE COOIO/IEHHE TpeOOBAHMM, TPEThH — HA KPEATHBHOCTH M MOCTOSHHBIN TIPOLIECC YCOBEPILEHCTBOBAHMUS. BpIGOp
ONTHMAIIBHOM METOIOJIOTHH TPEOYET YETKOrO MOHMMAHHS, TIOJIOKUTENBHOIO HIIM HETATHBHOTO BO3/EICTBUS HA KOHKPETHBIN IPOEKT. Y HUBEPCAIBHON
METO/IOJIOTHH HET, [O3TOMY €€ BBIGOD BBINOJIHSACTCS MHAMBUIYAIBHO MO KaXIbI [IPOEKT, OPUCHTHPYSCH Ha €r0 e, MACIITA0, CI0KHOCTb, CPOKU
BBINOJIHEHHSI, POMECCHOHATBHOCTD U IUCUMIUIMHUPOBAHHOCTh KOMAHIbl. DTO HEOOXOIHUMO, MOCKOJIBKY OIHH METOAOJIOTHH TO3BOJISIOT YCKOPUTH
paspaboTKy, a Apyrue — clenaTh ee 0oJiee OCHOBATEBHOM, HCKIIOYMTh PUCK BO3HUKHOBEHHUS CYIIECTBEHHBIX MPOOJeM, OMIMOOK WM HEJOCTATKA
npoaykra. To ecTb Kaaas METOHOJOTHA YIPABICHHS OPUEHTHUPOBAHA HA PA3HbIC ACMEKTHl M OCOGEHHOCTH MPOEKTOB, MOITOMY BO3MOXKHA
KOMOMHAIKS Cpa3y HECKOJIbKHX METOO0JOrHi. ['JlaBHOMN 3a/aueil cTaThil ObUIO BBISICHHTB, B KaKOW Mepe KOHKPETHBIN MOJXO0J OTBEYAET LEIIM H
ocobGennoctssM UT-mpoekra. Iporece aHammsa, OLEHKH M BBIGOpa MOAXOISIICH METOIONOTHH OCHOBBIBaics Ha crangapte Organizational Project
Management Maturity Model (OPM3) — mozienu 3penioctu OpraHu3alMoOHHOTO yIpaBieHus npoekraMu. C y4eToM 3TOro MPOBEJIEH aHaIU3 CyLIHOCTH
W TPUHIUIOB METOAONOrUi yrpaBiends WT-NpoekTaMd W CO3[@HMS MPOTPAMMHOTO TIPOAYKTAa. PacCMOTPEHBI CcaMmble TOMYJSPHBIE U3
CYLIECTBYIONIUX MOJIXO0/I0B, ONpPEIENEHbl HX COIEpPKAHUE, UCTOPUs (POPMUPOBAHNSI, IPEUMYIIECTBA M HEJOCTATKH, & TAKKE CPEPbI IPUMEHEHHS JUTS
pasHbiX TUIOB M T-NPOEKTOB. BHINMONHEHO CpaBHEHHE NaHHBIX MOJXOMAOB MO BhIOpaHHBIM KputepusM. CopmMupoBaHo BuaeHHE (HOPMHPOBAHUS
MHTErpaIbHOM OLEHKH BBIOOpAa ONTHMAJIBHOM METOMOIOrHH Juls KOHKpeTHOro M T-npoekTa. J{jisi aBTOMATH3ALMK HPUHSTHS IPOEKTHBIX PEIIEHUH Ha
OCHOBE MPEUIOKEHHOW HHTErPAIbHOM OLEHKH ObUIAa MPEUIOKEHA TEXHOJOTHs BBIOOPA ONTUMAJIBHOM METOMONOTHH MO BBHIOPAHHBIM MPOEKTHBIM
MOKA3aTeIsIM.
Kuouesbie cioBa: UT-NpoekTs; MeTo100THs yiipasieHuss U T-IpoeKToM; BBIGOP METOIOIOTHH; TEXHOJIOTHS BBIGOPA.

O. BORYSOV, O. DANCHENKO, V. KHARUTA

TECHNOLOGY OF CHOOSING AN EFFECTIVE METHODOLOGY OF IT PROJECT
MANAGEMENT

The dependence of the choice of the optimal IT project management methodology on its successful completion is shown. Choosing a management
methodology is one of the first decisions a project manager makes. Each of the existing management methodologies for different types of projects has
its own pros and cons. Some are designed for speed of software development, others for full compliance, and still others for creativity and continuous
improvement. Choosing the best methodology requires a clear understanding of the positive or negative impact on a particular project. There is no
universal methodology, so its choice is made individually for each project, focusing on its goals, scale, complexity, deadlines, professionalism and
discipline of the team. This is necessary because some methodologies allow you to speed up development, while others make it more thorough,
eliminate the risk of significant problems, errors or product flaws. That is, each management methodology is focused on different aspects and features
of projects, therefore, a combination of several methodologies at once is possible. The main objective of the article was to find out to what extent a
specific approach meets the goals and characteristics of an IT project. The process of analyzing, evaluating and selecting the appropriate methodology
was based on the Organizational Project Management Maturity Model (OPM3), an Organizational Project Management Maturity Model. With this in
mind, the analysis of the essence and principles of IT project management methodologies and software product creation has been carried out. The most
popular of the existing approaches are considered, their content, history of formation, advantages and disadvantages, as well as areas of application for
different types of IT projects are determined. Comparison of these approaches was performed according to the selected criteria. A vision of the
formation of an integral assessment of the choice of the optimal methodology for a specific IT project has been formed. To automate the adoption of
design decisions on the basis of the proposed integral assessment, a technology was proposed for choosing the optimal methodology for the selected
design indicators.

© O. B. bopucos, O. b. Jlanuenko, B. C. Xapyra, 2022
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Beryn. Bubip Haiibinbmn edexTnBHOI MeTOHOJOTil
YIPAaBIiHHA € TOJOBHUM M yCHIIHOTO 3aBepiieHHs IT-
npoekTy. | e mepire pimeHHs, sIKe TOBEAEThCSA YXBAIUTH
MPOEKTHOMY  MeHemxkepy. BubOpana  meromoioris
BHpimye, sk OyXyTb OpraHi3oBaHi  KOMYHIKaIlii,
yIpaBIiHHS Ta KOHTpousb B cepeauHi [T-npoekry [1]. Ane
BUOIp Hale(eKTUBHIMIOI METOJOJNOTII Ui KOHKPETHOTO
MPOEKTY, TPH ICHYBaHHI BEJIUKOI KIUTBKOCTI PI3HHUX
IIX0/1iB 10 PO3POOKHM € HE TPUBIAJIBHOIO 33/1a4€lO0.

VY BCiX METOAOJIOTIH yNpaBIiHHS € CBOi IUIIOCH Ta
MIHYCH [UIS Pi3HHX THUMIB MpoekTiB. OpHi 3 HHX
po3paxoBaHi Ha IIBHAKICTh, JPyri Ha MOBHOTY
IOTPUMaHHS BUMOT, TPETi — Ha KPEaTUBHICTH 1 NOCTIHAN
mporiec  KOMyHikamii. ToMy, B ympaBlliHHI HpPOEKTaMHU
HEOOXiTHO 00paTH ONTHMAaIbHY pealizaliiio 3 TOUYKH 30py
e(eKTUBHOCTI, BUTPAT, PU3UKIB, 33/I0BOJICHHS OYiKyBaHb
crelikxonaepiB, Tomo. Jus 1poro moTpidbHO HiTKO
PO3YMITH, KU TTO3UTHBHHUN 3UCK HA KOHKPETHUH MPOEKT
Ma€ KOYKHa 3 METOJIOJIOTIH yNpaBiHHS 1 YMUM BOHA MOXeE
MEePEeIIKOUTH YCIILIHINA pearnizalii mpoekTy. 3a3HauuMo,
0 YyHIBepcaibHOi MeromoJorii He icHye, i1 Tpeba
BUOUpATH IHIMBI Ty abHO i KOYKEH MIPOEKT,
OpIEHTYIOUHCH Ha M, MacmTad, CKIaIHICTh, TCPMIHU
BHKOHAHH!, IPO(ECiOHANBHICTh, KOMIIETEHTHICTh, JOCBI]
Ta JIUCIUIDIIHOBAHICTh KOMaHAW. Bubip HeoOXimHMA,
TOMY IO 33 OJHIEI0 METOIOJIOTIEI0 po3poOka Moxke OyTH
MIPUCKOpPEHa, TOMI SAK IHII — MOXYTh 3pOOHTH Ti OiNbII
I'PYHTOBHOIO, 3MEHIINTH BUHUKHEHHS PU3UKIB, OMHIIOK
a00 Opaky MpOAYKTY, MPUTOMY CTPOKH PO3POOKH OYIyTh
301IBILCHI.

KoxHa Meronosoris ynpaBiiHHS OpIEHTOBaHAa Ha
pi3HI acmeKTH Ta OCOOJMBOCTI MPOEKTIB, TOMY MOXKHA
BUKOPDHCTOBYBAaTH BiIpa3dy Kuibka Merojosoriii abo
KOMOiHYBaTH X, BPaXOBYIOUH YHIKaNbHICTh [T-mpoekTy,
Horo 1mineH, 3amad, BUMOT Ta OPTaHi3alliifHOI CTPYKTypH
[2].

VY Oynp-sKOMy BHIIQJKy HEOOXiTHO MpOaHai3yBaTH
CTaHJAPTU30BaHI MPAaKTHKH, OOpaTH BIAMOBITHY Ta 3a
MOTpeOn KOPUTyYBaTH ii 3 ypaxyBaHHSM ITOTOYHHUX YMOB.
KitouoBe 3aBmaHHS JaHOTO MPOIECYy — 3'ICYyBaTH, SKOKO
MIpOI0 KOHKPETHWH MiAXiJ BIANOBiAaE LUIAM Ta
0COOJIMBOCTSIM ITPOEKTY.

[Mpouec anamizy, OLIHKH, Ta BHOOPY BiANOBIIHOT
METOJIOJIOTIi yIPaBJIiHHS MPOEKTAMU BUMArae peTejbHOro
ompamoBanHs. Ha  modaTkoBoMy — eTami  icHyroui
CKJIaMHOIII BHOOPY WOTpeOyIOTh OaraTo dacy, aime y
BHIMAAKy OOpaHHSA HAWOIIBII MiAXOMAIIOTO TMiIXOAY
(MeTomoorii po3po0KH), KiHIEBUH pe3yinbrar Oyle Toro
BapTHil.

AHani3 ocTaHHiX AocaifkeHb Ta myOJaikamii.
Opranizamis  Project Management Institute  (PMI)
po3pobuiia BCECBITHBO BU3HAHHIA CTaHAApT
Organizational Project Management Maturity Model
(OPM3) — momeins 3piocTi OpraHi3amifHoOTO yIpaBIiHHS
MPOEKTAMHU. CrBopeHuii JIOKyMEHT Joromarae
OpraHizamisiM BUSBIISITH, BHMIPIOBaTH Ta IOKpallyBaTH
CBOi MOXJIMBOCTI y cpepi yIpaBIliHHA NPOEKTaMHU, CIIPUSIE
3aKpIIUIGHHIO  PE3yJbTaTiB  YCHINIHUX  MPOEKTIB,
BU3HAYCHHIO HAWKpPAIIMX MMPAKTHK Ta OCHJICHHIO 3B'SI3KiB

MDX CTpaTeriuHUM IUIAaHYBaHHAM Ta peaiizamiero. OPM3
Opi€HTOBaHWH Ha CTpaTeriuHy e(eKTHBHICTH OpraHizarii
3arajJioM i BH3HAYa€e TIPOLECH YIPABIIHHA MPOEKTAMHU,
mporpamamu Ta noptdersvu [3].

B omy6mnikoBanomy PMI moxymenti "Implementing
Organizational Project Management: A Practice Guide"
("Peayizawisi opraHi3aumiiHOro yNpaBIiHHS IPOEKTaMH:
MPaKTHYHE KEPIBHULTBO") OIUCYIOTHCS BHCOKOPIBHEBI

KOHIICTIIIi ~ afanTaifii METOMOJIOTiH yNpaBIiHHSI JO
KOHKPETHUX MpOeKTiB [4]. Jlami KOpPOTKO MpencTaBUMO
pe3ynpTaTH  aHANI3y  HAWMOIMUPEHUX  METOJOJOTIMH,
MIXOMiB Ta TexHIK 3 ynopaBmiHHA [T-mpoexTamu.

3BepHEMO yBary, IO HE BCi MMOJaHI CYTHOCTI MAaloTh
«craTyc» Meromonorii. B crarTi meil, Ta Bci cymyTHi
TepPMiHi, BHKOPHCTaHI y CEHCi MOCTIIOBHOCTI ii,
BHKOHYIOUi sIKi OyZe MOCSATHYTO YCIIIIHE 3aBEpIICHHS
MIPOEKTY.

Iepuia 3 pO3TJSIHYTHX TEXHOJIOTIA 0a3yeThcs Ha
BOJOCTaHIK a00 KackamgHiii Mojemi, ska Oyna
chopmoBana Y.V. Poiicom mme y 1970 poui. Bia cTBopuB
TEXHOJIOTIF0 Ha 0a3l BOAOCHATHOI MOJAETl 4epe3
HEOOXINHICTP  YNPAaBISATH  CKIaJHUMH  IPOLECAaMH
pO3po0KH mporpamMHOro HpoAyKTy. Bomocmamxa monens
IpocTa, 4epe3 MOCIiIOBHE IUIAHYBAaHHS €TalliB NPOEKTY,
KOJIM KOXXHUW HACTYMHHUH OyAe po3movyaTwil JHIIe MiCIs
3aBEpUICHHS  IIONEPEAHBOr0.  TEeXHoNoris  BHMarae
¢dopmyBanHs mineit Ta T3. Lle mAXOOWTH IS MIPOEKTIB,
Jie TOoKJIagHe OauyeHHS MPOAYKTIB MoKe OyTH copMOBaHe
BIXKE Ha eTarll IIaHyBaHHs [5, 6]. AJe, )KOPCTKICTh MO
OKpIM IMepeBar CTBOPIOE 1 CKJIAIHOIII, TaK NP BUSIBJICHHI
MOMUWJIOK a0 MpH HEOOXIMHOCTI BHECTH 3MiHH, MPOEKT
HOTPIOHO TMOYMHATH CIIOYATKy, LIO 3HAYHO MOJOBXYE
CTPOKH TMPOEKTY. BBaXkaroTh, M0 BiJCYTHICTh T'HYYKOCTI
pOOUTh KacKagHy MOJENb 3acTapiiold y TOpPIBHAHHI i3
cydacHUMH moTpebamu [5]. HemonikoMm € i Te, mo Takuit
METOJ pO3pOoOKH HE CIIMPAETHCS Ha 3BOPOTHIi 3B’ 30K Bij
3aliKaBIICHUX CTOpPiH BIPOIOBX TPOEKTY, (3amis
MIOKPAIIEHHS TPOIYKTY MPOEKTY), TOMY IIO L5l IPOLEIypa
He TependaycHa.

I'nyuxi Texnomnoril — Agile, 3’sIBUAKCS K HACIIIOK
HEMPHUAATHOCTI BOJOCHAJHOI TEXHOJOril y BHIIAAKax
cknaanux npoexTis. [Tompu Te, mo pesiki kouueniii Agile
BUKOPHUCTOBYIOTbCs Y cepi IT-mpoektiB Bke JaBHO,
(dbopmanbHO THyuKuil minxin Oyno mpezacrasieso y 2001
poui B «Agile Manifesto». ManidecT 3akinkaB CTBOPUTH
QIBTEPHATHBY 10 BEINKOBAaroBHUX Ta OPIEHTOBAaHMX Ha
JIOKYMEHTAI[FO MiIX0/iB yrpasminus [7-9].

Pa3oM 3 THM, BIICYTHICTh YITKOTO IUIaHY YCKIIAIHIOE
YIPaBIIHHS PecypcaMu, 3MYIIye BCiX yYaCHHUKIB MPOEKTY
B3a€EMOJIIATH Yy OUTBIN TICHIM CIIBIpAI JJIS BiJCTE)KCHHS
3MiH Ta aKTyaJbHOCTI 3aJa4. [HTEpaKTHBHICTh MiAXOIY
MOJKE€ CTaTH MPOOIEMOIO IS 3aIliKaBJICHUX CTOPIiH, SKi HE
MaloTh 4acy Ha TOCTiiHy koomeparito. Tak B [7] momaHo
aHaJi3 KIACHYHWX Ta THYYKHX TEXHOJIOTIH YIIPaBIiHHS
MPOEKTAMH Ta 3alpONOHOBAHO MiAXig A0 BHOOpPY
TEXHOJIOTII pO3pOOKK SKU CIUPAETBCA HAa HEUiTKe
YSIBJICHHS ITPO 3aCTOCYBAHHS 3a3HAYEHUX TEXHOJIOTIH.

Agile He cmupaeTscs Ha nependaveHHs, abo
KOPCTKE IUIAaHyBaHHS, TOMY BHTPaTH PECypciB 1 CTPOKH
Ba)KKO PO3paxyBaTu TOYHO.
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I'HyuKicTh TAXOMY MO3BOJIAE aJaNTyBaTH HOTO ITif
Pi3HI IPOEKTH, MPOAYKTH Ta Taly3i. Agile miaxoanuTs st
MPOEKTIB 13 BHCOKUM piBHEM HEBHU3HAYCHOCTI, KOJH
3aliKaBJICHI CTOPOHU HE BIEBHEHI B TOMY, KU Ma€ OyTH
KIHIIEBUI pe3yNbTaT, ajie MAaloTh 3arajbHi YSABJICHHS PO
MPOAYKT. ['Hy4Ki TEXHOJOTril YCIIIIHO 3aCTOCOBYETHCS
JUIS TPOEKTIB 13 HANArO/PKCHOI0 KOMYHIKAIIEID MiXK
yuacHuKaMu. Agile cnpusie mBHIKiA peanizanii npu
PO3IIUPEHOMY CHIBPOOITHHIITBI, 1 pearye Ha EBOJIOIIT
PHHKY i 3MiHy moruty [10].

Scrum — 1e He NMOBHO(YHKI[IOHAJIbHA METOHOJIOTIS
YOpaBIiHHA TPOEKTAMH, a CKOpIille MiAXiA 0 THYYKHX
Metozoiorid [11]. Xoua Scrum 3amo3udye TNpUHIWIHN i
mporiecn Agile, ifilomy BIacTHBI CBOi METOAM Ta TAaKTUKH
YOpaBIiHHA TpPOEKTaMH. Y paMKax IIXOAy B IIEHTPI
MIPOEKTY 3HAXOAWTHCA KOMAaHIA, a MEHEMKEp MPOEKTY
HaifgacTime BigcyTHiH. CaMm WigXix 3acHOBaHWN Ha
CIpPUHTaX — KOPOTKHX eramax po3poOku. lle nosBoisie
YCYHYTH TEpPEeIIKOJY B YOpaBIiHHI 1 MiJABUIINTH
MPOAYKTUBHICTH KOMAaHI, III0 CAaMOOPTraHi3ytoThes [12].

Henoxnikom Scrum MoXxHa BBaKaTH BIJICYTHICTb
KIHIEBOT JlaTW 3aBepIICHHS NPOEKTY Ta MEHemKepa
NPOEKTY. 3aBISKH LBOMY MacliTad IIPOEKTY MOXKe
HEKOHTPOIBbOBaHO 3pocTard. llle omHMM HemomikoM €
caMooprasizaris KOMaHIH y BUIIAJKY
HEIMCIUILTIHOBaHUX KOMaHII, a00 KOMaH] i3 BiICyTHICTIO
MoTuBalii 4u noceiny. Lle cTBOproe MOmaTKOBI PH3UKH
mpoBary mpoekTy [13]. AKmeHT Ha KOMaHIi CTBOPIOE
3aJISKHICTH BiI pecypciB, i BIICYTHICTh OYIb-SIKOTO 3 HUX
y TPOEKTI BIUIMBAE HA pe3yJbTaT. SCrum HEJIO0CTaTHBO
THYYKHUI 17151 BEJIMKAX KOMaHI.

Scrum Halikpamie MiAXOAUTH JUISi THPOEKTIB 3
JUCUMIUTIHOBAHUMH 1 MOTHBOBaHMMH KOMaHIAMH, SIKi
BMIiIOTh CaMOCTIHO PO3CTaBJIATH CBOI MPIOPUTETH Ta
MaloThb 4YiTKe YysBIeHHA mnpo BuMmorn. Omxke, Scrum
aKTyalbHUH Ui peamizamii ckmamgaux IT-mpoexTiB i3
JIOCB1T4E€HOI0 KOMaH/0I0.

Kanban 6yno cTBopeHo imkeHepoM kommadii Toyota
y 1953 pomi 3 MeTor peopranizamii pecypciB Ta
MABUINCHHS  e(QEeKTHBHOCTI  BHPOOHHMITBA. TepMiH
Kanban po3mmgpoByeTbcs K «CUTHAJIbHA KapTay.
[HKpeMeHT NpOoAyKTY, HIOM HO KOHBEEPY, MEPENaAETHCS 3
eTaly Ha erall, a B KiHIL[i BUXOJUTh PEali30BaHUI MPOEKT.
Teopenr Kanban HaauxaBcst TakoX — [IPHHIUIIOM
CyNepMapKeTiB — «TpUMail Ha MHOJHMIIX JIMIIE Te, IO
notpibuo kiienty» [13, 14]. Tomy MeTom0JI0TIsI O3BOJISIE
3aNMIIUTH 3a7ady HE3aKiHYCHOI0, SKIO Ii TPIOpUTET
3MIHHBCS YH 3’ SIBIJTUCS 1HIII TEPMiHOBI 3aBIaHHS.

Y HeNOCBIYEHHMX KOMaHJ MOXYTb BHHHUKHYTH
npoOiiemu 3 HaBiramiero Ta obciyroByBaHHAM Kanban-
nowku. Ilpum moraHniii o0poOmi curHamm Bizyasizamii
MOXYTb IPU3BECTHU J0 HAJAMIPHOTO YCKJIaJHEHHS IIPOEKTY
Ta IOPYIIEHHS pOOOYOT0 IPOIIECY.

Henomixom Kanban € HenmpuaaTHICT O MPOEKTIB i3
XKOpcTkuMHU cTpokamu. Kanban 3pyunmii mma peanmizarii
tunoBux IT-mpoekTiB i3 mependadyBaHUMH eTamaMu
poGit. Kpim mnporo, maHa MeTOXOJNOTIS YHpPaBIiHHA
MIPOEKTAMU MOJKE HPUHECTH KOPHUCTh Y TIPOEKTaX, SKi
Opi€EHTOBaHI ~ HAa  BUKOHAHHSA  BeJIUKOro  oOcsry
pI3HOMaHITHHX  3aBJaHb.  METONOJOrisS  YCIILIHO
BUKOPHCTOBYETBCS [UISi MOHITOPUHTY TEXHIYHHX pOOIT,

KEpyBaHHS ONEpPAlifHUMK TIPOIECAaMH Ta BHKOHAHHA
TEPMIHOBHX 3aBJaHb a00 poOiT, SKi MOBTOPIOIOTHCS.

Lean — me miaxim M0 YHpaBIiHHSA Ta ONTHMI3arlii
0i3Hec-TpoIIeciB, IPOTEe WOTO NMPHHIUIK Ta IHCTPYMEHTH
aKTHBHO BUKOPHCTOBYIOThCS B ynpasiiaHi IT-ipoextamu.
@imocodis Lean — omammmee BupoOHUITBO [15]. BoHO
BUKOPHCTOBYBAJIOCS OpraHi3alliiMM /sl CKOPOYEHHS
BUPOOHMYMX BiIXOiB, TOOTO HemoTpiOHMX mpouecis. [To
CyTl JlaHa METOJOJIOTisI HaMaraeTrbcsi MaKCHUMi3yBaTu
LWIHHICTh TPOJYKTY 3a pPaxyHOK YJOCKOHAIECHHS Ta
YCYHEHHSI CTOPOHHIX OTepartiii.

Y Lean He mpomucaHi 9WiTKIi MeXi €TamiB Ta Ha
BiIMiHY BiJl KJIaCHYHOTO IPOEKTHOTO MEHEIKMEHTY, IIs
METO/IOJIOTiS JO3BOJISIE TAPAIETbHO BUKOHYBATH AEKITbKa
3a/ad Ha Pi3HMX eTarax, M0 3HAYHO ITIBUIIYE THYYKICTh
1 301TBIITy € MIBUAKICTH peattizalii mpoekty [16].

Mertozomnorito Lean BBA)KAIOTh
KITIEHTOOPIEHTOBAHOI, BOHA MAa€ TICHY B3aEMOJII0 i3
3alikaBicHMMU  cropoHamu. Ile €  OesmepeuyHOrO
nepeparoto Metoposiorii st IT-mpoekTiB 3 BUCOKMM
piBHEM IUIaHYBaHHS Ta CHIBpOOiTHHLTBA. | TOMY,
NPUCKIIJIMBE OIHIOBAaHHS YCIX €TalliB MPOEKTYy POOUTH
MeToJoJIoTiI0 Lean HempaxkTH4HOIO JJIsi HEBEJIHMKHX 32
JacoOM Ta YHIKaJbHHX 32 3a/la4aMH HPOEKTIB.

Kpim ToOro, omammBe BHPOOHHUITBO TOTpedye
perenmpHOT TpaHchopMmalii pododmx TporeciB, a Ie
BUMarae  (piHAaHCOBHX  BHTpAT, SKi MOXYThb HeE
BJIAIITOBYBATH TaKi 3alliKaBJICHI CTOPOHHU MPOEKTY, SK
3aMOBHHK, a0o0 iHBecTop. Mertomonoris Lean Haiikpamie
MIIXOAUThL I ONTHMI3alil BEJIMKHX 3a OOCIIOM Ta
JIOBFOCTPOKOBHX MPOEKTIB, SIKI MAIOTh MOCHIIOBHI €Tanu
Ta pETEeIbHO PO3PaxOBaHi TEPMIHH, a TaKOX HHU3BKUH
piBEHb  HECHOMAIBaHMX  PH3MKIB.  YHIBEpCAJbHICTb
KOHIeMNiT 3a0e3neuye azanrariro mij Oyab-axi ramysi [T-
MIPOEKTIB.

Mertopororis ynpasniHHs SixSigma BUHHKIA Y 1986
pori 3aBIAKHA 3YCHIUIAM KOMIaHi1 Motorola,
CIPSIMOBAaHUM Ha CKOPOYCHHS Ie(eKTiB MpOAyKIii. 3
gacoM, sk 1 Kanban Ta Lean, SixSigma mouana
BUKOPHCTOBYBATHCS Ul YNpPaBJiHHSA He Jmme Oi3Hec-
HpolecamMy, a i MPOEKTaMK PI3HUX Trajly3ei, BKIIOYa4H
inpopmauiiini Texuosorii [17]. Tum He MeH, cTparerii
SixSigma MoxyTe OyTH iHTerpoBani B ympasiinus [T-
NPOEKTAMH, TaK SIK METOJOJIOTIS 3aCHOBaHAa Ha JIaHMX,
BOHa MOTPEOyE EMIMIPHYHOIO aHami3y, CTAaTHCTHKH Ta
IH)KEHEPHOTO JIOCBITY.

3rigao 3 SixSigma KiHIIeBa MeTa MPOEKTY — e
3aJI0BOJIEHHSI 3aMOBHMKa SKICTIO MPOIYKTY, SKE€ MOKHA
JOCSATTH 32  JIONIOMOTOI0  Oe3NepepBHOTO  IIPOLECY
MOKpalLIeHHs. BCIX AaCHEKTiB IPOEKTY, 3aCHOBAHOMY Ha
peTenpbHOMY aHali3i moka3HukiB [18]. laHa MeTomooris
0cOOJIMBY yBary TNpHIUIE YCYHEHHIO BHHUKAIOUUX
mpobeM, U bOTO BUKOPHUCTOBYIOTH IMPOIECH i3 I'ATH
KpOKiB:  BHU3HAUY€HHS, BHUMIPIOBAHHS, JIOCIIKEHHS,
pO3poOKa Ta KOHTPOJb.

OcHoBHa ifest SixSigma — mocTiifHe MOKpamieHHs i
BIOCKOHAJIeHHs. Lle Moxke JeMOTHBYBaTH KOMaHIy
MIPOEKTY, a/DKEe BOHHM HE BiIUyBarOTh 3a/I0BOJICHOCTI Bif
pe3yibTary poOOTH Ta INYKAarOTh MUISXH ITOJIIIICHHS
npoxykry. Kpim Toro, OyBae BaXXKO MiATPUMYBaTH
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BHYTPIIITHI OIIHKH SKOCTi MPOIYKTY Ha KOPUCTh BHUCOKOL
3a7I0BOJIGHOCTI KITI€HTIB.

Takox U1 BUNIAAKIB ONUHUYHHX MPOEKTIB, KOJIH HE
IUTAaHY€TBCSI ~ peali3oByBaTH MONIOHI NPOAYKTH §y
MaiiOyTHROMY, BCi BUTpAaTH Ha aHaNi3 1 BIOCKOHAJICHHS
MOXKYTb CTaTH HEPEHTaOEeIbHUMH.

VY uinomy, MeTomooris SixSigma onTHMAaIbHA IS
MIPOEKTIB KOPIOPATUBHOTO PIBHS Ta BEJIMKUX OpraHizariil.
3a J0IOMOror0 BOTO MiJIXOMy, OPIEHTOBAHOIO HA JaHHI,
BEJIMKI KOMIAHii MOXYTh IIJBHIINTUA SKICTh Ta
e(EeKTUBHICTh MPOEKTIB. A HEBEJUKI MPOEKTH, SKi
moTpeOyIoTh KPEaTHBHOCTI Ta AWHAMIYHOCTI, MOXYTh
HaBIIAKM  [OCTPAXIATH  Big  BHKOPHCTaHHA  JaHOI
METOJIOJIOTii yIpaBIiHHS.

Teopernuno mus ympaBiieg [T-mipoexToM MOXKHA
BHKOPUCTOBYBATH OYyIb-SIKy i3 ICHYIOUHX METOIOJOTIMH,
ajyie pO3TJISTHYTI MiIXOAU CHIBHO BIiIPI3HAIOTHCS OJUH Bif
OJIHOTO: 3a c(eporo 3aCTOCYBaHHS, PIBHEM neTami3alii i
¢dbopmaizamii, miaxonamu Ta CTpaTerisMu, i, HapemrTi,
¢binocodiero. Tak y [19] momano Mmeton (opmyBaHHS
METOJOJIOTIi YIpaBliHHS MPOEKTAaMH JJIsl BHPILICHHS
3amadi  BUOOpY TOTOBOI Meromojiorii abo  3amadgi
dbopMyBaHHS  crerianizoBaHoi, a0o0  KOMOIHOBaHOI
MeTtozoorii. BupimenHs nepinoi 3amadi coupaeTbes Ha
OIMC Ta OLIHKY IOKAa3HUKIB BJAaCHOTO IPOEKTY, a OChb
BHpIMIEHHA ApYyroi 3amadi moTpedye  BpaxyBaHHSA
KOHKPETHUX YMOB TIPOEKTY, HOTr0 OTOYCHHSA, Ta
CepeloBUINa, MIO MOCTIHO 3MiHIEThCA. ABTOopH [19]
3a3HAa4yaloTh, IO iIeanbHOI METOAUMKH HE ICHYE: «
HalKkpalla MeTOAMKa 32 OJHHX YMOB, IIOYHE IOKa3yBaTH
HENOoJIKM B 1HIMX». ToMy, MiABHIIEHHS €(QEKTUBHOCTI
YIPAaBJIiHHS MPOEKTOM MOXeE OyTH JOCSITHYTO 332 paXyHOK
afanTaiii 10 MPOEKTYy METOMOJIOTIi, sKka Mae Oijbiie
CUIIbHHX, @ HIX ci1a0Kkux cropin. ABropu [19], Ha3uBaTh
TaKy aJlaNTOBaHy METO/IOJIOTi0 YIPaBITiHHA
CHemniagi30BaHo0.

Alle, caMe BpaxyBaHHS KOHKPETHHX YMOB IPOEKTY
Ta SKOCTI EKCIIEPTHOIO OIL[HIOBaHHA MOXE CTaTH
OCHOBHUMH OOMEKCHHSIMH 3alPONIOHOBAHOTO METOIY, 3a
paxyHOK  CKIQJHOCTI  pO3paxyHKiB Ta  BapTOCTi
yIpaBiIiHCHKUX BUTpAT [19].

Y  miacymMKy, MOXHA ~CKa3aTH, [0 KOXXHa
METOIOJIOTisS YIPABIIHHS Ma€ CBIiii BIUIMB Ha IPOEKT, a
BifTak 3a0e3neuye pi3HUH piBEHb HOro YCHIIIHOCTI.
OOpanmii MiaXiZi NOBUHEH BPaxOBYBAaTH OCOOJMBOCTI
MPOEKTY Ta HajaBaTH e(EKTHBHI NPUHLUIN YIPaBIiHHS,
KOMaHHOI poOOTH, KOHTPOJO SKOCTI peaii3alii Ta iHiie,
a HE CTBOPIOBATH JOMATKOBI pm3uku. Omxke, BUOIp
METOJI0JIOTii YNpPAaBIiHHS NPOEKTOM, sIKa MiAXOIHUTH JIO
KOHKPETHOTO TIPOEKTY 1 3aJ0BOJIBHSE yci  Horo
0COOJIMBOCTI Ta BUMOTH 1 — 1I¢ BaXKJIMBUI €Tarl, BiJ IKOrO
0e3rocepe/iHbO 3AIEKUTh YCIIIIHE 3aBEPILICHHS IPOEKTY.

Came TOMy METOIO CTarTi € po3poOKa TEXHOJOTil

BHOOpPY e(deKTHBHOI ~ METOHONOTii YIpaBIiHHSA, sKa
BpaxoBYe€ 0COOIMBOCTI KOHKpETHOTO I T-mpoekTy.
Buknan  ocHoBHOro  Marepianmy.  PosrmsiHyTI

METOJOJOTii Ta WiIXOAM OO0 YNPaBIiHHA € HaWOLIbII
MOMIMPEHNMH Ta 3a0e3MeuyloTh e(eKTHBHE yHpaBIiHHS
IT-npoexTamu ycix TumiB. Aje KOXXHa 3 HHX Ma€ CBOi
mepeBarn Ta HEAONIKH, 1 Jius Toro, mob oOparu
ONTHUMAIBHUN MIAXiN, CIif po3yMiTH HOoro ocoGauBOCTI

JI0 KOKHOTO KOHKPETHOTO TMPOEKTy. ToMy HEOOXiTHO
chopMyBaT KpHUTEpii O MPOEKTIB, 3a SKUMH MO>KHA
MTOPIBHATH PO3TIITHYTI METOIOJIOTIT Ta MiAXOIH.

«CTpOKH TIPOEKTY» — IIe MepIIHi KPHUTEpii, KU
OIIHIOE ONITUMAJIFHICTE BHOOPY TO{ UM iHIIOT METOIOIOT ]
B 3aJIGKHOCTI BiJl TOTO, UM € TOYHi, CYBOPO BH3HAYCHI Ta
Y3TOJDKEHI CTPOKH IPOEKTY.

Hacrynmuuii  kpurepidi, «Po3mip  oprasizamii»,
XapaKkTepu3ye 3aJIeKHICTh BUKOPHCTAHHS MiIXOMy Bij
MacmrTabiB Ta CTPYKTYpH oOpraHizamii B Mexax sKol
peanizyeThes MPOEKT.

Tak sk BHOIp METOHOJNOTIi YHIpaBIiHHSA 3HAYHOIO
MIpOI0  3aJ@XKHTHb BiJJ TOTO, HACKINBKH YOPCTKO
permaMeHToBaHi poboTa 1 KOMYHIKamii KOMaHIH,
3aMOBHHKA Ta IHIIUX 3aIliKaBICHUX CTOPiH — «[HydKicTh
oprasizarii» — Ie BaroMuit KpuTepiu.

3acTocyBaHHS METOMOJIOTIH YIpaBNiHHSA HANpPAMY
3aJICKUTh BiJl KIIBKOCTI YYaCHUKIB KOMAHIH, aJlKe JCsKi 3
HUX pO3paxoBaHI Ha YIpaBIiHHA MAJIUMH CTapTai-
rpyliamy, iHIII — Ha OpraHi3allii0 Ha/JBEJIMKUX KOMIIaHiH.
TakuM YUHOM, MOXKHA BHIUJIMTH IIC OIWH KPUTEpiil —
«Po3mip KoMaHIW».

«JlocBig xomaHam» 1 «CXHIBHICTE KOMaHOH 10
caMoopraHizamii» — KpuTepii, fAKi XapaKTepH3YIOTh
JOCBiZl, MOTHBAIIII0 Ta OpTaHi3aIliiiHi SKOCTI yYaCHHKIB
KOMAaH/IU TIPOEKTY.

OcTaHHIH KpUTEpiH OLIHKK MPOEKTY, IIOAO0 BUOOPY
MeTojoJiorii me  —  «3BOpOTHIH  3B’S30K» i3
3aMOBHHKOM/iHBECTOPOM/KIHIICBIM  CIIO)KMBadeM. BiH
BU3HAYa€ pIBEHb 3aJy4eHHS CTEHKXOJJEepiB, a TaKoX
SIKICTB CIIBIpAIli KOMaHIH 3 3aMOBHMKOM Ta 1HIIHMMHU
3aliKaBJIeHUMH cTopoHamH. Lleit kpurtepiii B mepiry yepry
BU3HAYAETHCA MOXJIMBICTIO Ta OaXaHHAM 3aMOBHHKA
OpaTH y4acTb y 3BOPOTHOMY 3B SI3KY.

[lopiBHSHHA ONMMCAaHWX METOJOJOTIH YIIPaBIiHHSI
MIPOEKTaMH TIPECTABIEHO Yy Tadumi 1.

[IpencraBneni B Tabmmmi xapaktepuctuku IT-
MIPOEKTY MOXKYTh OyTH TpaHC(OPMOBaHi y OalbHY OIIHKY,
Ta EKCHepTHHM IUITXOM OTPUMaHI KiTbKICHI 3HAYCHHS
6aiB ISl KO)KHOTO KOHKPETHOTO HPOEKTY.

PimieHHs mpuiiMaeThcs 3a IHTErPAILHOIO OaJbHOO
omiHKOI0 (y). Y HaWmpoCTioMy BapiaHTi 11e MOXe OyTH
npocta  anreOpaiuHa  cyMa  3a3HAadeHUX  BHIIE
kputepiis (1), sIKa norpeOyBaTume NOJANbIINX
JOCITI/DKEHb Ta HAKONWYEHHS CTATUCTUYHUX JaHUX MPO
JIOLTBHICTH OOpaHHS METOIOJIOTII.

yzzaixiv

ne, X;— i-ii kpurepiit oninku IT-poekry;
a

i — Koe(iLlieHT i-ro KpHuTepito.

Texuouorist BuOopy Metozmosorii ynpasninas IT-
IIPOEKTOM CKJIaJIa€ThCS 3 HACTYIIHUX €TalliB:

1. BusHaueHHsl PYHNIHHUX CHJI TPOEKTY LUISTXOM
BUSIBJICHHS Ta PAaH)KyBaHHS HOTO MPIOPHUTETIB Ta IiNICH.

2. BusiBiieHHs1 Ta aHaii3 BUMOT, sKi BIUIMBAIOTH Ha
METO/IOJIOTIIO.

3. BusHaueHHs BCiX  MOMIMBHX  METOJOJIOTIN
YIpaBIiHHSA, IKi HAaHOIJIbINE M IXOASATh IS IIPOEKTY.
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4. TlopiBHAHHS ~ METONOJIOTIH 3
KOHKPETHHUH MPOEKT.

5. BusHaueHHsT ONTUMAaIBHOI METOIOJOT1I, sIKa MOKE
3a0e3neunTH MiHIMaIbHI PU3UKMA Ta HaWKpamli yMOBH

JOCSATHEHHS YCHIITHOTO KiHI[EBOTO PE3yNbTaTy.

ornAgy  Ha

Sk yxe 3ramyBanocs, METOJOJIOTII YIpaBIiHHSA, SKa
M IXOJUTh IS BCiX MOMJIMBHX NPOEKTIB, HE iICHY€E HABITh
y paMKax oJHi€l KOMITaHii, TUITy POEKTY YU Tary3i.

Tabmuus 1 — ITopiBHSIHHS HAHOMMPEHIIIHNX MeTo0uIoT i ynpaBniHHs [ T-ipoekramu

Hasa meronoJorii / TexHoJorii / migxoau
Kpurepiii ouinku Bogocnanna _ -
MozeIb Agile Scrum Kanban Lean SixSigma
. [InaBaroui [TnaBaroui [TnaBaroui o [InaBaroui
CTpOKH MPOEKTY UYiTki cTpoKu Yitki cTpoKU
CTPOKHU CTPOKH CTPOKH CTPOKH
. ... | He 3anexuts Big | Manuii i | Mamnit i | Cepenniit i | Mamuit i o
Po3mip opranizamii . . iy N . Benukuit
po3Mipy cepenHii cepenHiit BEJIUKHN cepenHii
I'HyukicTh
YHKICTE Kopcrka I'nyuka I'nyuka I'nyuxa I'myuxa I'myuxa
opranizarii
. He 3anexurs Big | Manuit i . Cepenniii i | Mamuii i .
Po3mip xomanu . . Manuit N . Benuxwuit
po3mipy cepenHii BEITMKUH cepenHiit
. He 3anexwurs Big | CepenHiit i . CepenHiii i N N
HocBin xomanau . o Bucokwmit . Bucoxkuii Bucoxwuit
JOCBITYy BHCOKUH BUCOKHUH
CXWIbHICTh
KOMaHI1 o | Huzpka Bucoka Bucoka Cepenns Cepenus Bucoka
caMooprasizartii
3BOpOTHIH 3B’ 30K MinimanbHUH [ocriitanit Tocritianit [epioanannit Hocriitanit Tocriltanit

B omwiii cutyamii pe3ympTaTUBHIMIO MOXE OyTH
sIKach OJIHA METOJOJIOTIS, Y HACTYIHIN — iHIIA YU HaBiTh
riOpumamiA, KOMOIHOBaHMH  MiAXiA. ABTOMAaTH3aIlisg
IepepaxoBaHUX MPOIECciB 3poduia Ou BUOIp METOIOMIOTIT
VIOPaBIiHHA NPOEKTOM INIBUIIIUM Ta JICTIIHM  JUIS
PO3YMIHHS  MCHEDKEpiB i3 HEBEIHKHM  JIOCBIIOM.
MOJIMBICTh OTPUMATH HAOYHE MOPIBHSHHS BIUIUBY TOTO
YM iHIIOTO MiJXOAy Ha MPOEKT Jaana O 3MOry 3MEHIIHUTH
PH3MK IIpOBally Yepe3 HENpaBWIbHUN BHOIp crpareril
yIpaBJIiHHS, a aBTOMaru4He (OPMYyBaHHs IHCTPYMEHTIB
Ta METONIB NPUHHATTSA pillleHb CIPOCTHIIM OM TMPOLECH
HaJIaro/PKEHHsT 3B’SI3KIB 13 3allikaBIEHHMMH CTOPOHAMH,
YIPAaBIiHHA HUMH Ta KOHTPOIIIO CTaHY MPOEKTY.

Tomy mnpoumexypy BHOOpPY METOIOJOTIi OPEYHO
chopMyBaTH y BHIISAI TEXHOJOTII, 5Ka JIOITIOMOXE
3HAXOMUTH  ONTHUMAIBHUHM  MAXix U1 KOXHOTO
KoHKpeTHoro IT-npoexTy.

BxigauMm nmotokoMm e ingopmaris mpo IT-npoekr, sika
BKITIOYA€ y cebe KpuTepii OIiHKH CaMoro MpPOEKTY, HOTo
KOMaH/]IH, oprasisaiiii, 3aiiKaBJICHHX CTOpiH Ta
IHCTpyMEHTapIlO.

BuxinmHuii mOTIK 1e TOPIBHSIHHA e(EKTHBHOCTI
MOXJIMBUX METOJOJIOTIH ympaBiniHHs onucanum [T-
HPOEKTOM, Ta BUOIP ONTHMAJIBHOI.

Ha puc. 1-3 momano pe3ynabTatd po3poOKH
TEXHOJIOTi] BHOOPY ONTHMAabHOI 3a 3a3HAYEHUMH BHIIE
kputepismu (Tabum. 1) ynpasiiaas [T-npoektom.

Onuc npoexTy
—T

“‘1"‘--.
Kopucrysau

OujiHka Ta BGip MeTogonorii
ynpaeniknA [T-npoekrom

IT BuGopy meTogonorii ynpasniHKA [T-npoekTamu

BBegeHHA HEOBXIHUX AaHNX
Npo NpoexT

include»

Mepernsa HaO4HOI
iHthopmawii

«includes

Puc. 1. [liarpama nperiesieHTiB
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MpoexT Homanpa

Twn npoexTy

Onunwite Baw IT-npoexT

Opranizauis

3auikaeneni ctoporn IHcTpymeHTapin

Beb-nopran | = |

Macwrab npoexty

[o 10 cTopiHok

F S
v

Brogxet npoexty Bianoceigni nons

| 1200005 |

Crpokw npoexTty

190 AHIB |

BignosigHi nona

Bignosigni nona Bignoeigni nons

Puc. 2. CropiHka onucy npoexTy

MopieHAHHA edeKTUEHOCTI 2aCTOCYEAHHA

MOMANEVNX METOAOAOTN YAPAEAIHHA

IB OuiHka Ta enbip onTumaneHoi MeToAoNOr T YNPaBAIHHA ONMCAHWM NPOEKTOM

OnTumaneHa METDAOnDriH

ynpaeniHHA npoexTOM

IHCTpYyMeHT ANA BNPOBaAKEHHA

obpanol meTogonoril

Haouua indopmayia

Indropmania npo

METOAONOri yNpasniHHA

Nepenik Heobxigunx iHCTpymeHTiE

Puc. 3. CropiHKa OLIHKM Ta BHOOPY ONTHMAIBHOI METOI0JIOTI] yIpaBIiHHS

BucHoBku. B craTTi momaHo pe3ysibTaTH aHAi3y
CYTHOCTI Ta TNPHHIMIIB METOMOJOriH ympasminHs [T-
MPOEKTAMUA Ta CTBOPEHHS IPOTPAMHOTO  IMPOAYKTY.
PosrsiHyTO HaWmomyyspHImI 3 ICHYIOYMX ITJXOIB,
BU3HAYECHO iX 3MICT, icTopito (opMyBaHH:], IepeBaru Ta
HEJIOTIKH, a TAaKOoX C(EepH 3acTOCYyBaHHs, MIOAO PI3HUX
tumiB  IT-mipoekrtiB.  3mificHEHO TOPIBHAHHA JTAHUX
miaxoAiB 3a BHM3HaueHMMH Kputepismu. CdopmoBaHo
OaueHHs 1mOA0 (OPMYBaHHS IHTEIPAIBHOI  OIlIHKH
oOpaHHs ONTHMaJbHOI N0 KOHKpeTHOro IT-mpoekty
METOI0JIOTI].

Jlnst aBTomMaTu3anii NpUAHATTSA TPOEKTHUX pIllleHb
Ha OCHOBI 3alpOTIOHOBAHOI 1HTETPAIBHOI OIIHKK BHOOPY
ONTHMANLHOI ~ MeTojosorii  OyJo  3ampoNOHOBaHO
TEXHOJIOTiI0 BHOOpPY 3a c(HOPMOBAaHUMH NPOEKTHUMHU
MIOKa3HUKaMU.

[lepcnekTBOIO  THOAANBIIMX  JOCHI[DKEHb €
anpo0arlisi  3aIpONOHOBAHMX pIlIEHb /0 KOHKPETHHX
MIPOEKTIB Ta YTOUHEHHS KUIbKICHUX NOKA3HHKIB.
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1. O. BJIH3HIOKOBA, I1. O. TECJIEHKO, /. 0. MAJIAXOBA

OCOBJIMBOCTI ®OPMYBAHHS KOMAH/IA YIIPABJIIHHS IT-ITPOEKTOM

ITpoBeneHo aHani3 GopMyBaHHS Ta ynpaBliHHA KoMaHIOr IT-mpoekriB. ITokazaHa 3aneXHICTh KPUTEPIiB (GOPMYBaHHS Ta CTPYKTypH KOMAHIH BiX
THUITy TEXHOJIOTii CTBOPEHHS MPOrPAMHOr0 NpoAyKTy. [IpeacTaBieHo MOpIiBHAHHSA MK AeiHILIAMUA «KOMaHIa MPOEKTY (KOMaHIa BUKOHABIIB)» Ta
«KOMaHJIa yIpaBJiHHS MPOEKTOM». B pobOTi moka3aHa HEOOXiAHICTh CTBOPEHHS IOAATKOBOI KOMaHIM ynpasiiHHs IT-mpoekToM 3aist MiABUILICHHS
e(eKTHUBHOCTI #Oro ynpaBiiHHs Ta 3a0e3MeUeHHs YCIIIHOro 3aBepuieHHs. [Iporno3uLii IpyHTYI0TbCS Ha pe3yJIbTaTax aHaji3y PeabHOTO IIPOEKTY Ha
OCHOBI MaTpulli BianoBizagpHocTi. [Toka3aHa MOKIHBICTh BHSBILSITH HEIOMIKH chopmoBaHOT komaHau IT-mpoexTy, B IUIaHi BUKOHAHHS WICHAMU
KOMaH/U NPOEKTY PI3HHUX THIIB POOIT, 32 PI3HUMH KOMIICTEHIIISIMH, 10 3HIKYBAJIO NPOAYKTHBHICTh mpawi. Ha ocHOBI 1poro, 6yao 3ampornoHOBaHO
IHIIMI CKJIaJ] KOMaHAY, SIKAIT MICTHB y c00i KOMaHy YHPaBIIiHIIB, IO a0 Kpalli pe3ylbTaTd IO BapTOCTi Ta TPUBAIOCTI BUKOHAHHS NpoekTy. Hosa
copmoBaHa KOMaHAa Maja OUIbIIy MPOAYKTHBHICTb, Tak SIK KaHAIM B3a€MOAII 3 MEHEDKepaMU NPOEKTY HaJaIlTOBaHi mpaBmwibHO. Komanna
YIOPaBIiHHA MPOEKTOM, IO J0Jajach O ICHYIOYOTO MNPOEKTY CIpHUsUIa IOKPALICHHIO YCIX MOKAa3HHKIB peawi3alii pO3INIHYTOrO IMPOEKTY.
3actocyBaHHS KOMaHIW ynpasiiHHs IT-mpoexrom Oyle BaXJIMBHM Ta i HEOOXiZHHMM, /Ui KOMaHI, SIKi BHKOPHCTOBYIOTh TEXHOJIOTiI0 Jlu3aiiH-
MucCIeHHs. [IpHiiHSTTS pilIeHHS PO IOLIIBHICTh CTBOPEHHS KOMAHAM ynpaBiiHHs IT-mpoekToM Mae IDYHTYBATHCS Ha KpPUTEpii: «repeBaru ta
HEJOMIKH 1110710 e()eKTHBHOCTI yIpaBIiHHs mpoekToM». HemomkoM 3acTocyBaHHS KOMaHIM YIPABIiHHS IPOEKTOM, Oyze 30LIbIICHHS KiTBKOCTI 0ci0,
SIKIIO KpHTepieM Oyia ix MiHiMizamis, a0o x 30LUTbIIEHHS OI0/DKETY, SKIIO BiH PO3PaXOBYBATHMETHCS 33 MiCSYHOIO 3apOOITHOIO IIATOI0 BUKOHABIIIB.
Sk mo Sk KpHUTepieM ONIHKM € ONTHMi3allisl IPOLECiB YNPaBITiHHA KOMAHJIOIO, 3aCTOCYBaHHsS KOMIICTEHTHICHOTO IIiAXOXy, 3MCHIICHHS
6araTo3agavHOCTI Ta MiABUIIECHHS KBamidikalii, TO KOMaH/a yIpaBIiHHS POEKTOM, SIK JOJATKOBA OpraHi3aliiiHa CTPyKTypa MPOEKTY, O€3yMOBHO Ma€e
[epeBart, Ta PEKOMEH/YEThCSI 10 3aCTOCY BaHHL.
Karouosi cioBa: IT-npoexTn; koManaa ynpapiintst [T-poexToM; MaTpHILis BiANOBIJaTbHOCTI.

HU. A. BNIN3HIOKOBA, I1. A. TECJIEHKO, J. 0. MAJIAXOBA

OCOBEHHOCTH ®OPMHUPOBAHUA KOMAHBI YITPABJIEHUA UT-ITPOEKTOM

IMpoBenen anamu3 popmupoBanus U ynpasieHus komannoit UT-npoexros. [Toka3aHa 3aBUCHMOCTE KpHTEpUEB (GOPMUPOBAHKS H CTPYKTYPHI KOMaH/IbI
OT THIA TEXHOJIOTHH CO3JaHUS IPOrPaMMHOIO NpPOAyKTa. IIpencTaBieHbl CpaBHEHUS MeXIy ACPUHULMAMH «KOMaHAA IIPOEKTY (KOMaHIa
UCTIOJIHUTENEH)» U «KOMaHJa YIpaBJICHUs MPOEKTOM». B pabore mokazaHa HEOOXOJUMOCTb CO3aHHsA JOMOJHUTEIbHON KOMaH bl yrpasieHus UT-
IIPOEKTOM IS NOBBIEHUS d(P(QEKTUBHOCTH €ro yIpaBIeHHS M O0ecledeHHs yCIEIIHOro 3aBepiueHust. [IpeioskeHuss oCHOBaHBI Ha pe3yJbTaTax
aHaM3a peaJbHOro MPOEKTa Ha OCHOBE MATPHIIBI OTBETCTBEHHOCTH. [I0Kka3aHa BO3MOKHOCTD BBISBIIATH HEJOCTATKH C(OPMUPOBaHHOI komaHasl UT-
[IPOEKTa, B IIJJaHE BBINOJHEHHS WIEHAMH KOMAaH/bl IPOEKTAa Pa3HBIX TUIIOB Pa0OT, IO Pa3HBIM KOMIIETEHIMAM, YTO CHUDKAJIO MPOU3BOJUTEILHOCTD
Tpyna. Ha ocHOBe 9TOro OBUT IPEIIOKEeH APYroi cocTaB KOMaHMABI, KOTOPBIN BKJIIOYANI B ce0s KOMaHy yIPaBIICHIEB, YTO Jajo JYUIINe Pe3yIbTaThl
II0 CTOMMOCTH H IIPOJOJDKHTENIBHOCTH BBINOJHEHHs mpoekTa. HoBas cdopMupoBaHHas KOMaHIa MMena OOJBLIYIO NPOU3BOMUTEIBHOCTh, TaK Kak
KaHaJIbl B3aMMOJEUCTBHA C MEHeMKepaMH IIPOeKTa HacTpOeHbl IpaBuibHO. KoMmaHIa ympaBieHHS NPOEKTOM, J00aBICHHAs K CYyLIECTBYIOIEMY
MIPOEKTY, CHOCOOCTBOBANA YIYYIICHHIO BCEX IIOKa3aTeNied pealln3alliyl paccMaTpHBaeMoro IpoekTy. IIpumeHeHne komaHnmsl ynpasienust WT-
MIPOEKTOM OyZeT BaXKHBIM M HEOOXOAMMBIM JUISI KOMaH, HCTIOIB3YIOIMX TeXHOIOTHIo J(n3aiiH-MpinuieHns. [IpuHsTHE perneHns o neaecoo0pa3sHocTH
co37aHusl KOMaH[b! ympasiaeHus M T-IpoekToM DOKHO OCHOBBIBATHCS Ha KPUTEPHU: «IIPEHMYIIECTBA M HEZOCTATKU 3()(EKTUBHOCTH YHPaBICHUS
npoexToM». HenocraTkoM NpHMEHEHHWsS KOMAHABI YIPABJICHUS MPOEKTOM OyleT yBEIWYeHHE KOJIMYEeCTBAa WICHOB, €CIM KPUTEpHeM OblIa HX
MHHHMH3AIWs, WM yBeIMYeHHe OI0[PKETa, eClId OH OyJeT pacCUMTHIBATHCS MO MECSYHOH 3apaboTHOI Iurate mcronHuteneil. Eciy ke kpureprem
OLICHKH SBJICTCA ONTUMU3ALMS MPOLECCOB YIPABICHUS KOMAHIOH, MPUMEHEHHEe KOMIIETEHTHOCTHOTO MOAXOJa, YMEHbIICHHEe MHOr03aqauHOCTH U
MOBBIICHNS KBATM(HUKALNH, TO KOMaHIA YIPaBICHUS IPOEKTOM, KaK IONOJHHUTENIbHAs OpraHW3alMOHHAasi CTPYKTypa IpOeKTa, Oe3yCIOBHO MMeEeT
MIPEUMYIIECTBA, K PEKOMEHIYETCs K HCIIOJIb30BAHHUIO.
Kurouessie ciiopa: UT-npoekTsl; koManaa ynpasienust UT-npoekToM; MaTpHiia OTBETCTBEHHOCTH.

I. BLYZNYUKOVA, P. TESLENKO, D. MALAKHOVA

FEATURES OF FORMING THE IT PROJECT MANAGEMENT TEAM

The analysis of formation and management of the team of IT projects is carried out. The dependence of the criteria of team formation and structure on
the type of software product creation technology is shown. A comparison between the definitions "project team (executives team)" and "project
management team" is presented. The paper shows the need to create an additional IT project management team to improve the efficiency of its
management and ensure successful completion. The proposals are based on the results of the analysis of the real project on the basis of the
responsibility matrix. It is possible to identify the shortcomings of the formed team of the IT project, in terms of implementation of project team
members of different types of work, for different competencies, which reduced productivity. Based on this, another team was proposed, which
included a team of managers, which gave better results in terms of cost and duration of the project. The newly formed team had greater productivity, as
the channels of interaction with project managers are set up correctly. The project management team, which was added to the existing project, helped
to improve all indicators of the project implementation. The use of an IT project management team will be important and necessary for teams that use
Design Thinking technology. The decision on the advisability of creating an IT project management team should be based on the criteria: "advantages
and disadvantages of project management efficiency”. The disadvantage of using a project management team will be an increase in the number of
people if the criterion was to minimize them, or an increase in the budget if it is calculated on a monthly salary of contractors. As the evaluation
criteria are optimization of team management processes, application of competency approach, reduction of multitasking and professional development,
the project management team, as an additional organizational structure of the project, certainly has advantages and is recommended for use.
Keywords: IT projects; IT project management team; responsibility matrix.

Beryn. B mpodeciiiniii TepMiHONIOTIT 3 ynpaBimiHHS 1€ — «KOMaHAa TIPOEKTY», «KOMaHJa YIpaBJiHHA
NPOEKTAMU Ta B HAYKOBIH JiTeparypi chOroJHi NpUCYTHI  mpoektom» [1-4].
Taki BU3HAYECHHS CTOCOBHO TPYJIOBUX PECYPCIB NPOEKTY: KomaHza npoekTy — 11e CyKyNHICTh OKpeMHX 0cCi0,
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rpyn Ta/abo opraHizamii, 3aIy9eHUX JO0 BUKOHAHHS POOIT
MPOEKTY Ta MiJUICTIINX KEPIBHUKY MPOEKTY.

Komanna ynpaBiiHHS IPOEKTOM — WICHH MPOEKTHOI
KOMaHIH, fKi Oe3lmocepefHbO 3alydeHi 10 pobotu 3
YOpPaBIiHHA TPOEKTOM. Y HEBEIHKHUX NPOEKTaX IIf
KOMaHa MOXKE BKJIIOYAaTH NPAKTHYHO BCIX UICHIB
KoMaH/u NpoekTy. OcobmmBo 1e crocyerbes [ T-npoekTis,
Jie KOMaH/ia IpO€EKTy 1ie i TPpyIoBi pecypcu (BUKOHABII),
W ynpasJiHLIi.

VY4acHUKIB TPOEKTY 3a3BUYAi IO3MIIOHYIOTH SIK
creiikxonaepiB. Tak, B [5] «®DaxiBIiB Ta oprasisarii...
00'€THYIOTh Y TPYNIX YIaCHUKIB MPOEKTY, 0 CKIANY SKHX
BXOJSTh 3aMOBHUKH, IHBECTOPH TOIIO. Y9aCHHUKH
MPOEKTY — KaTeropis MHUpIIA, HDX KOMaHAa IPOEKTY».
«Komannma mpoekty e Tpyma CIHiBpOOITHHKIB, SIKi
0e3rmocepeTHBO MPANIOIOTh HAJ 3AIHCHEHHAM MPOEKTY Ta
MJIETIINX KePiBHUKY MPOEKTY. Taka rpyma CTBOPIOETHCS
Ha IEPioj peatizailii IPOEKTY Ta MICHs HOro 3aBepIIeHHS
PO3IYCKaETHCS».

B IT-npoekrax KOMaHOIu 3a3BUYal Mai,
iHAnGpepeHTHO 10 OyAb-SKMX TEXHOJIOTISIX pPO3poOKH,
TOMY aKTyaJbHMM € aHaJli3 3HAYyIIOCTi JOJaBaHHS
KOMaHIU YIPAaBJIiHINB 32Ul MiJBUIICHHS e()EeKTUBHOCTI
ynpasiiaas [T-ipoektamu.

AHaJli3 OCTaHHIX JOCJHiIKeHb Ta mnyOJiKamii.
3a3Buyaii, ynpaBiiHHSI KOMaHIOK BKIIFOYA€E TaKi MPOLECH
[1]:

- popmyBaHHS;

- PO3BUTOK;

- KepyBaHHSI.

OOcsr oci0 B KOMaH]li BU3HAYAEThCS 00CATOM pOOiT,
nepend0ayeHUX  OpPOeKTOM. Sk mpaBwio,  Jijepu
(MeHepkepy) QyHKIIOHAIBHUX TPYII CKIAJA0Th KOMaHy
YOpaBIiHHSA TpoekTtaMu. Jlimepu rpym — I KepiBHUKH,
KOOPAMHATOPH 3YCWJIb YCIX UICHIB, WICHH Tpymd —

Oe3mocepelHi BHKOHABI, $Ki MamTh MOXIUBICTH
KOHIIGHTPYBaTHCA  Ha  KOHKpeTHiiH  poboti. 3a
HEOOXITHOCTI [esKi poJli WICHIB KOMaHAW MOXYTh
MOETHYBATHCSL.

B3aeMyHM y4acHUKIB TPOEKTY BCEPEOMHI KOMaHIH
PO3KpHBA€ OpraHizaiiiiHa CTPYKTypa KOMaHIU IPOEKTY.
IcHye nBa OCHOBHI MpUHIMIK (HOPMYBAHHSI KOMaHAN JUIs
MpoeKTy [5].

[TpoBigHI y4YacHUKH IPOEKTY 1€ — 3aMOBHHK Ta
BUKOHaBI (miApsaHuK). [t  ynpaBlliHHA —IIPOEKTOM
CTBOPIOETHCS €JMHA KOMaH/Aa Ha 4ouli i3 KepiBHUKOM. J[o
KOMaH/IM TIPOEKTY MOXXYThb BXOJWTH ITIOBHOBAXHI
NIPEACTAaBHUKN  JISSIKUX  YYaCHHMKIB  TNPOEKTY  JUIs
3MifiCHeHHST (QYHKIIH 3TriHO 3 TNPHUHATAM PO3MOJIIOM
30H BiANOBIJAIILHOCTI.

Cuctema  ympaBliHHS  CTBOPEHOIO  KOMAaHJOIO
MIPOEKTY BKJIFOYAE OpraHi3alliiiHe IUTaHYBaHHS, KaJIpoBe
3a0e3meueHHs, a TakoK (PYHKIII KOHTPOIIO Ta MOTHBAII{
TPYIAOBUX pecypciB ais epeKTHBHOTO mepediry pobiT Ta
3aBepiieHHs npoekTy. CucTeMa HallijieHa Ha KePiBHUIITBO

Ta KOOPAWHALIIO  JiSUTBHOCTI  KOMAaHAW  TIPOEKTY,
BHKOPUCTOBYE Pi3HI CTWII  KEpiBHHUITBA, METOIU
MOTHBAIlil, aIMIiHICTPaTUBHI  METOJY,  IIiJIBHIICHHS

kBamiikamii kaapiB Ha BCiX (azax >KUTTEBOTO IHKITY

npoekty. CKJIAQTHICTh TPOEKTHUX 3aBlaHb
BIAMTOBIHY KOMIIETCHTHICTh WICHIB KOMaHIH.

CyTh KOMaHAM TIONATA€ B 3arajlbHOMY IUII BCiX 11
YJeHIB 3000B'I3aHHs, SKE€ BH3HAYAETHCS HASBHICTIO
MPU3HAYCHHS MPOEKTY, B SIKE BIPATH yCl YWICHH KOMaH]IH,
Horo Micii, sIka JJIs MPOEKTY HoiATae B Horo edeKTuBHii
peanizarii [6].

Jani posrisiHeMO HalOIIbII MOMIMPEHI TEXHOJOTii
Ta IHCTpyMeHTH po3poOku IT-mpoekTiB, 33151 3BYKEHHS
MIPEAMETHOrO MOUIYKY JJIsi BH3HA4YEHHsS OCOOJIMBOCTEH
ynpaBiiHHS KoManaamu [ T-npoexTiB.

Y pa3i Bemukux IT-mpoekTiB po3pobka Moxke
BHKOHYBAaTHCA 3a KacKaJHOIO Moxemwto [7, 8]. B mpomy
BHITIA/IKy BUKOHABEIb IEPEXOIUTh Bix OnHI€I cramii mo

BUMarae

iHmoi TiMpKM  mochimoBHO. CHoOYaTKy — IOBHICTIO
3aBEpIIyETHCS ONWH eTalm 1 TUTBKA ICAS  I[hOTO
BimOyBa€eTbCsA Tepexix A0  HAcTymHoro. MOoximuBi

HEJIOJNIKHA Ta 3ayBa)KCHHs YCYBAIOTHCS JIMIIE HANPUKIHII
HPOEKTY, MICHs CTaiil TeCTyBaHHs. | TUIBKK Micis 1BOTO
HPOJYKT IPOEKTY NEPEAETHCS 3aMOBHHKY .

Haromictb TEXHIKH Agile nepeadayvarTh
iTepaTUBHMN miaxix mo ynpasninesg IT-mpoekramu, 1o
JIO3BOJISIE TIPUCKOPHUTH JIOCTaBKY HPOJYKTY KJIi€HTaM.
3aMicTh BHITYyCKY NpOIYKTY y Iimomy, Agile-komanma
BUKOHY€ poOOTy B paMKax iHKpEMEHTIB. Bumorwy, rmaHu
Ta pe3yiabTaTH MOCTIHHO MPOXOAATh TNEPEBIPKY Ha
aKTyaJIbHICTh, 3aBASKH YOMY KOMAaHIU MOXYTh IIBHIKO
pearyBaTH Ha 3MiHM, IO € CYTTEBOIO IIEPEBArol0 ycix
THYYKHX TeXHIK [9]. Aie mpu IbOMYy THYYKI MiIXOIH
JOAAI0Th JTOJaTKOBHX BHMOT JO KOMaHIM PO3POOHUKIB,
a6o 10 komanau IT-poekty.

Ilpu kackamHOMYy TMIiAXOAlI OJWUH WICH KOMAaHIH
3aKiHuye poOOTy HaJ MPOEKTOM Ta mepemae ecradery
HAaCTYITHOMY, CaMOYyCyBalO4HCh BiJl y4acTi y NOJajIblIOMY
mporeci. Ha BimMiHy Bif mboro, THYYKiCTh Hependadae
AKTUBHY B3a€MOJII0 YYaCHHKIB 0araTo(pyHKIIOHATBHHUX
KOMaHJl 4epe3 BIJKPHUTE CIIJIKYBaHHS, CHOUIbHY pPOOOTY,
aJIaTlTaIlifo Ta IOBIpYy BCEpPEIUHI KOMaHTH.

Komannma cama Bupinrye, sik Oyne BHKOHYBaTHCS
poboTa, BOHa caMOCTiifHO 00Hpae MOCTiJOBHICTh POOIT Ta
PO3MoIisl 000B'SI3KIB MiXk yciMa YYaCHUKAMH.

Komannu IT-npoextiB nepexonsats Ha Agile, 1mo0
HIBUJIKO pearyBaTd Ha 3BOPOTHIHM 3B'S30K BiJ| KJIEHTIB,
BIANOBIHO Taki KOMAaHAM I[IO0CTA4alOTh IIOTOYHHUMA
NPOTOTHII  TPOAYKTY PEryjsipHO, IO Ja€ 3MOry
OTPUMYBATH BIATYKH Ta BpaxyBaTH iX y MaHOyTHIX
nporotunax 0Oe3 3aiBux BUTpaT. BoHM MaloTh CHijbHY
METy 1 JocsralTh ii HalleQeKTHBHIMM, Ha 11 IyMKY,
ciocoooM. KokHa KOMaHaa BCTaHOBIIOE CBOI KpHTepii
SIKOCTI, 3pYYHOCTI KOPUCTYBaHHs Ta TOTOBHOCTI poOOTH.
3a HUMM MOXXHA OLIHUTH IIBUJKICTH BUKOHAHHS POOOTH
KOMaH/IH.

[epmra texHomoris 3 «poguHn» Agile e Scrum. 3a
HEI0 KOMaHJa Bele CHUIbHY poOOTy Ha  MPHHIIUIAX
caMooOpraHizalii Ta OTpUMy€ YpOKH 3 HaOyTOTro JOCBIfYy,
4yepe3 BHPIIICHHS MpoOJieM, Ta aHalli3y BJIACHUX YCIHiXiB
ta HeBaad [10].

Scrum xomaHI¥ IPOBOASATH 300pH, BUKOPHUCTOBYIOTh
creliajbHi IHCTpYMEHTH Ta OepyTh Ha cebe 0coOIMBi
podi, mo6 opraHizyBatu poOOTy Ta ynpasiiTH Hero. Tak,
TPUBAJIICTh KOXXHOTO CIPUHTA MOXKE OyTH ABa THXKHI, a
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MoOXe i oamH, a Moke ¥ 1 Micsane. [le Bupimye komanaa,
CIHMPAIOYNCh HA BIACTHUBOCTI IOTOYHOTO  IIPOEKTY,
BIIACHWUH JOCBiJ, HAasABHY KIIBKICTh Ta KBaJIi(iKarlito
pecypciB.

Hpyra TexHonoria 3 «poxuHm» Agile me Kanban.
Bin mepenbdauae oOroBopeHHs MPOAYKTUBHOCTI y PEXKUAMI
peasbHOTO Yacy Ta IMOBHY IPO30PICTh pOOOYHX IPOLIECIB.
PoOoui 3aBmaHHsS Bi3yaJbHO TIPEACTABJICHI HA JIOIII
Kanban, mo 103Bojsie yyacHMKaM KOMaHIX 0a4WTH CTaH
KOXKHOTO 3aBiaHHA y Oyap-sikuit wac [11]. Bes poGora
Kanban-komana OyayeThesi HaBKOJIO kanban-goriku, sika
BHKOPUCTOBYETHCS UIA Bidyamizamii Ta omTuMizarmii
pobouoro mpomecy. Jomkn MOXyTh OyTH  SIK
peaspHMM, IO BCTaHOBIEHI B odici kammaHii, TaK i
BIpTYQJIbHUMH, 3 SKUMH IMPOCTIIE BiJICTEXHUTH IMPOIIECH,
OpraHi3yBaTH CHUNBHY po0OTy Ta JOCTYyH 3 pI3HHX
JIOKAIH.

Jomku Bi3yalli3yloTh poboty KOMaH]IH,
CTaHAapTU3YIOTh MpPOILEC, Ta JONOMAararTh 3HANTH Ta
YCYHYTH OJIOKYBaHHS Ta 3a1exkHOCTi. Ciijl 3a3HAYUTH, 110
npoananizoBaHi komaHau IT-mpoekTiB  3a  pi3HUMH
TEXHOJIOTISIMM ~ PO3POOKH IPOTPAaMHOTO TMPOAYKTY Y
SIBHOMY BHJI HE BHOKPEMJIIOIOTH KOMaHIy YIpPAaBJIiHLIB,
TOMY METOIO CTaTTi € OTJIS OCOOIMBOCTEH 3aCTOCYBAHHS
KOMaHIU YIPaBIIiHIIB M0 KOMaHAW po3poOHHKiB IT-
MIPOEKTY, OIIHKA HEAOMIKIB Ta IepeBar TaKoro PillCHHS.

Buxuang OCHOBHOT'Q MatepiaJy. Hami
MPOTIOHY€ETHCS MiJXiJ IIOJ0 BIPOBA/KCHHS B NPAKTUKY
yIpaBJIiHHS IT-npoexramu OKpeMOi KOMaHIH
ynpasmiHiiB. [Ipomo3umii  cdopmoBaHi Ha  OCHOBI
y3arajJbHEHHs JIOCBilly y4acTi aBTOpIB CTAaTTl y MPOEKTAX.
Marepiall BUKJIAJEHO 3 IIOJAHHSM CTUCIUX (hparMeHTiB
po3podku IT-npoexty.

IIpoext mnependavae po3poOKy  cCIIEMiali30BaHOTO
Moxymo mnst cuctemu [oT. {ns ycmimHOTO JOCATHEHHI
oUIed TPOEKTYy  iNCHTU(IKOBAHO CKJIAJ  YYaCHHKIB
MPOEKTY, BHU3HAUYCHI 1X PO, TOPSIMOK B3aEMOIIT
YYaCHHUKIB TNIPOEKTY, (OpMyBaHHS KOMaHIHW YIPABIIHHSI
MIPOEKTOM, (hOPMYBaHHS KOMAHAN IIPOEKTY.

KomMaHzma mnpoekTy cKIagaerbcs 3: IPOEKTHOTO
MeHeKepa, Timiina, mporpamictiB 1-3, TecTyBaJIbHHKIB
1-2, imxeHepa Ta science-iHxeHepa.

Ckiiaq KOMaHIM BU3HAYEHO 3a 00CArOM pooOiT, 10
BUKOHYBAJIMCS 33 THYUYKOI TexHouoriet. [IpocTuii anani3
CKJIaJly KOMaH/IM MOKa3aB HasiBHICTh 22% YIPaBIiHIIB Ta
78% BukoHaBLiB (po3poOHuKiB). Ilomanbiry po3poOKy
IUIaHy YUPaBIIHHA KoMaHaoro IT-TpoekTy BHKOHAaHO 3
BukopucTtanHsiM RACI matpuii, Kk 0HOTO 3 PI3HOBHIIB
MaTpuii BignoBigameHOCTi [12]. Hartomictsh, camoi
marputi RACI Tex icHye pnekiipka BapiaHTiB, B
3aJIe)KHOCTI BiJ] MOTpeO aeTaizartii:

- kinacuuHa RACI,

- RACI (alternative);

- RACI (decisions);

- RASCI (RASIC);

- RACI-VS (VS-RACI);

- RACIO (CAIRO);

- DACI,

- RSI.

Ha pasHHIX CTamiiX XHUTTEBOTO IUKIY IPOEKTY
3a3Buyait Oyny10Th YKpPYTHEHY MAaTPHIIO
BiINIOBiJAIHOCTI, ORI Mi3HIX — AeTanbHy [12].

B po6oTi 3acTocoBaHi Taki 3HaUCHHS MaTPHIIL:

- accountable (BiAmOBimanbHWIA) — BiAMOBIZaE 3a
BUKOHAHHS 3aBJaHHS, i Ma€ MpaBO NPUHAMATH DPIlICHHSA,
MOB's13aHi 31 cnocoOoM BUKOHaHHA. OQUH WieH KOMaHIU
BIJINIOBITa€ 3a OJIHY 3a/1a4Y;

- responsible (BUKOHaBelb) — BUKOHY€ 3aBJIaHHS, ajic
HE BIIMOBIiIa€ 3a BUOIp METONY ii BUPILIICHHS;

- consulted (KOHCYJIBTaHT) — KOHCYJBTY€E MIO/O
BUDILICHHS IUTaHb MPOEKTY Ta BeA€ KOHTPOIb SIKOCTI
BUKOHAHHS;

- informed (cmocrepirad) — #oro iHGOPMYIOTH TPO

BXKE TMPHUHHATE pIlIeHHS, B3a€MOMII 3 HHAM Mae
OHOCTOPOHHIH XapakTep.
Hapite 3a  Takum ckmagom wmatpurnss RACI e

3pYyYHHM IHCTPYMEHTOM Bi3yauli3ailii Ta NPOEKTYBaHHS
Oy/1b-SIKOTO MIPOLIECY YIPaBIIiHHS.

Jlani Oyno CIpPOEKTOBAHO MATPHIIO B SIKOT 3aisHI
HacTyIHI poui: A — BinoBinansHuid, R — Bukonaseusp, C —
KoHTpototounit; 1 — ocoba, sky iHGOPMYIOTH HpO
NPUIHATI PilICHHS Ta TIOTOYHHUH CTaH MPoeKTy. dparmMeHT
MaTpulli IIoJaHo Ha puc. 1.

3amgaqa T1¢HH KOMaHIH
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Puc. 1. ®parMeHT MaTpHIi BiMOBIZAIBHOCTI MIPOEKTY

3 ypaxyBaHHIM JIOIaHUX pecypcis Ta
BiANOBigaNFHUX Oyna chopmMoBaHA MepekeBa Iiarpama
gKa B YNOPaBIiHHI TPOEKTaMH BimoOpakae MOBHUH
KOMIIEKC  POOIT 13 BCTAHOBJICHUMH MK HUMH
3aNeXHICTSIMA. ['padiyHO, BOHM BHUIIIAJAIOTH AK Oe37id
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BEpIIMH, BiIMOBIAHUX 3aBJaHHSM, IOB'I3aHUX JIiHISIMH,
10 TPEJCTABJISAIOTh B3aEMO3B'I3KH Mik podoTtamu. Takwid
rpa¢ e Ha3WBAIOTh MEPEXKEI0 TUILy BepIInHA-poOoTa un

JliarpaMor0 TIOTIEPEKEHHST 1 CTOCOBHO JAHOTO IMPOEKTY,
BiH IMOTaHUH Ha pUC. 2.

IHiuiavis Pospobka npoekTy

Peanisaljis npoekty 3aBeplLEHHs NpoexTy

11 1.2 13 2.2

23 4.2 4.3

Puc. 2. MepexeBa niarpaMa mpoeKTy

Ha pucynky nosnaueno: 1.1 dopmyiroBanns izei npoekty; 1.2. @opMyroBaHHS OCHOBHOT MeTH i 3aBiaHHs; 1.3. GopmynroBaHHS

BUMOT; 1.4. ®opMyBaHHSI KOMaHIH IPOEKTY;
apXITEKTyPH CHCTEMU;

BeO-cepBicy cucremy; 3.4. HanmmcaHHsa TOKyMEHTAIlii 10 CHCTEMH;

2.1. YxamanHst KOHTpakTiB; 2.2. CTpykTypHe ruianyBanHs; 2.3. [IpoekryBaHHs
3.1. Po3po0ka amapaTHOT YacTHHH cucTeMH; 3.2. Peaizarlis anropuTMi4HOT YaCTHHH CHCTEMH;
4.1. TectyBanHs npoaykry; 4.2. [lepenaya NpogyKTy 3aMOBHHUKY;

3.3. Po3pobka

4.3. 3aKkpUTTs OTOBOPIB Ta KOHTPAKTIB

Hopmanpmi mpono3utiii, moxo GopMyBaHHS KOMaHIH
YIPaBIiHHS JUIS KOMaHIU PO3POOHHKIB, IPYHTYETHCS HA
BEPTUKAIHHOMY T4 TOPU30HTAILHOMY aHaji3i OTPUMAaHOI
Mmarpuui (puc. 1). Marpuus RACI no3Bosise Hao4HO
KOHTPOJIFOBATH BUKOHAHHS 3aBJaHb Ta IMIBUIAKO BUABJISTU
MEPEeBaHTAKCHUX YU HEIOBAHTAKCHUX BHKOHABINB, ab0
TaKuX, SKi HE 33/1isiHi Y BUKOHAHHI 3aBJjaHb.

JemudpoBka BEpTHKAILHOTO aHAJII3y 03HAYAE:

- Oararo "R". He 3aBxau JroguHa 31aTHA
KOHTPOJIIOBATH HACTLILKHU Oararo Iiif;

- HEeMae MOPOXKHIX ocepenkiB. Ciix 3BEpHYTH yBary,
IO JIFOJMHA HABPSA 4d 3/aTHA €(EeKTHBHO MPAIfOBATH
HaJl BEJIMKOK KIJILKICTIO 3aBJIaHb,

- Hemae "R" a6o "A". HeoOXigHO 3BepHYTH yBary Ha
JMOLIIBHICTH i€l mocaau;

— bararo «A». BapTo 3aMHCINUTHCH HaJ PO3MOJIIIOM
BiAMOBIAAILHOCTI.

[opu30oHTaNBHUIT aHaTi3:

- Hemae «R». Cnix 3BepHyTH yBary Ha HOIIYK

BUKOHABIS 3aBJaHHs, 1 HaBINAaKW, 3aHAJTO BEJHKa
KUTBKICTh  «[» MOXe TOBOpPHTH TIpO IyOIFOBaHHS
BUKOHaHHS;

- barato «A». Moxe BHHUKHYTH IUTyTaHUHA Yepes
Te, 0 0araTo BUKOHABIIB Bi/MTOBIIAE 32 OJTHY Mif0;

- BCl OCepelKH 3allOBHEHi. BapTo 3BepHYTH yBary,
10 OJHHMM 3aBJaHHSAM MOKE 3aiiMaTHCs 3aHAATO 0araTto
BHKOHABIIIB, IO YIOBUILHUTH TPOIIEC;

-barato "C". Moxe 3alIKOIUTH
peamizarii xii yu 3aBJaHHS.

3a pe3ynbpTaToM BEPTUKAIBHOTO aHAJI3y HAWOiIbIIy
kinpkicth R mae [lpoexktHnii meHemxkep — 14 poOiT Ha
BUKOHAHHS, IO MOKa3y€ WOT0 BEIMKY 3aBAaHTAXKCHICTh.
Takok, BENUKY KiJIbKICTh pPOOIT Ha BHUKOHAHHSA Mae
Timutin, Mo TakoX € BUCOKUM HaBaHTaxeHHsM. lle Beme
JI0 HU3BKOI MPOAYKTUBHOCTI, IO 30UIBIINTE 3aIIaHOBaHI
CTpOKH Ta Orojker. | Xo4a, yuM Oiibllle 3aBaHTAXKCHHU
pobounii wac, THM MEHIIE MPOCTOIB 1 IHIIMX BTpPaT

IIBAIKOCTI

poboyoro yacy, aje i TUM BHUILNE PiBEHb €KCTCHCHBHOTO
BUKOPHCTAHHSA TIpalli 1, BIATOBIAHO, MPOXYKTUBHOCTI
mpami. IIpore eKCTEHCHMBHE 3pOCTaHHSI Ma€  9iTKi
3aKOHOJIaBUi MEXI1 TPUBAJIOCTI pOOOYOTO JIHS M THIKHSL.

[Hmm POOITHUKM MAalOTh JAEKiJIbKa IOPOXKHIX
KJIITHHOK, [0 Ka)Ke PO BIAIHIN po3moaiut podiT. Xouya 0
oJlHa 3amoBHEeHa KiiTHHKA "R" abo "A", cBiUMTh MpoO TE,
110 yci POOITHUKY € HEOOXIAHUMH JJIsl PO3POOKHU MPOEKTY.

Pegynpratu = ropu3OHTa’IBHOrO  aHamizy.  Yci
3aBJaHHS MAaloTh BHKOHaBLIiB. KoxHa 3amaua Mae He
OimpIre OnHIET «A», IO CBIMYHTH MPO Te, MO He Oyme
mpo0JIeM 3 MEepeBipKOr0 PodiT, a 3HAYUTH W MEHIIE Yacy
Ha BHpILICHHA IHTaHb MDK THMH, XTO 3aTBEPIKYE
BHKOHAHHS, TOOTO 33a7a4i pO3MOIiIeH] BipHO.

Takum uwmHOM, 3acTtocyBaHHA MeTomukn RACI
JI03BOJISIE HE TUIbKM OpraHizyBaTtu e()eKTHBHE BUKOHAHHS
poOIT Ta MOALN BiAMNOBINAIBHOCTI, a if CTBOPUTH CHCTEMY
BIJICTE)KEHHSI PE3yJIbTATUBHOCTI YIIPaBJIiHCHKOT pOOOTH.

OCHOBHI TpOOJIEMH PO3IOJIIEHHSI POOIT Y KOMaH/Ii,

SKi Oysi0o BMSBJIEGHO MiJ dYac aHamizy Marpuli
BIIMIOBIJAIGHOCTI — JIBa POOITHHUKA MAarOTh BHCOKY
3aBaHTAXKEHICTH  pOOIT  YNPaBIAIOYOTO  XapakTepy

(TmaHyBaHHS TOMEPETHBOTO OIOIKETY, OIIIHKA PH3HKIB,
(hopMyBaHHS KOMaH/IX IPOEKTY Ta 1HIITI).

Jist 3abe3neueHHst 0TI MPOXYKTHBHOT Ta IIBUIKOT
poOOTH, TPOMOHYETHCS OJATH Yy KOMAaHAY TPOEKTY IIe
OJTHOTO MEHEIDKEpa, IO JO3BOJIUTH TMPOBOJHUTH JAESKI
pobotu mapanensHo. DaKTUYHO, [i 3MIHM TPYHTYIOTHCS
Ha KOMIIETCHTHICHOMY IiJXOAY, SIKHH CTaB HEBiJ €MHOIO
YaCTHHOIO CHCTEMH YTIPaBIiHHS MEPCOHAIOM OpraHi3amii
3a ocTaHHi poku [13].

Ilepconan sk cTpaTeriyHmii axKTHB  BOJIOIIE
3HAHHSAMH, HaBHYKaMHU Ta MOJEJSIMA TOBEAIHKH, SKi
HEOOXiMHI U YCIHIIIHOIO 3aBEepIUCHHS MPOEKTy. |
3a3BMYai, KOKHa oco0a Mae Ta BJOCKOHAJIOE IOBOJI
BY3bKMH CIIEKTp BJIACHMX KomrmereHHnid. Haromicts,
HeBenrki koMauan [T-mpoexTiB 1o 10, a iHKOIM 1 MeHIIe
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oci0, BHMararoTh BiJ KOXXHOTO 4Yj€Ha KOMAaHIH
BHKOHYBAaTH pi3HI Tunu pobit (Hampukiam: RACI), ski
BHMAraroTh 3BHYAIHO i pi3HUX KommeTeHnid. [Tpn npomy
3HWKYEThCS TPONYKTUBHICTH Tpami. AJje, SIK CBiTYHTH
icTOpryHHAN TOCBiA, caMe posmomineHHs mpami, y XIX
CTOpiYYi, CTajl0 NPUYMHOI MPOPHBY Y BHPOOHHIITBI,
TEXHOJIOTISX Ta i y LIIOMY KHTTI.

Takox, OyJO BUSIBIECHO, IIO TOJOBHHH MEHEIXEp
BIJINIOBiJJa€ 3a ycCi POOOTH MOCTAHOBKU 3aa4 pPi3HHUX
obmacreii mpoekty. lle Beme 10 TOro, IO MeEHEIKEp
MOBUHEH OyTH 3aJIydeHWH B yci TOHKoml peamizawii. Lle
TaKOXX 3HWXKY€E e(PeKTUBHICTh HOTO POOOTH, a TAKOXK MOXKE
BE3TH 33 COOOI0 HEOCTATHIO KOMIIETEHTHICTh Y 0aratrox
NUTaHHAX, Ta PHU3UKH HEBHKOHAHHSA IHX poOit. [{msa
BHpIIICHHS Hi€i MPoOJIeMH, 3alIpONOHOBAHO YKITIOUHATH 10
MIPOEKTY KOMaHLIy YIpaBITiHHS, AK1 OynyTh

Oe3mocepeIHbO 3aTydeHi 10 YIpPaBIiHHSA TPOEKTOM Ta
MIPUHHATTS YIPaBIIHCBKUX pilieHs. MeHepKepH Ta WICHH
KOMaHIM (BUKOHABIi) 3BITYIOTh IIepel] MeEHEHKEepOM
MPOEKTY Ta HECYTh BIANOBITATBHICTE 3a peaizalliio
3aIDIAHOBAaHUX POOIT Ta pe3ynbTaTiB (BiAMOBiNAIBHICTH
MOJKE€ BapifOBAaTHCS BiJl OKPEMOTO BUIIJICHOTO Pe3yNbTaTy
(OKyMEHTY, pillIeHHS) 10 3aBEPIICHOT0 eTaIy).

Jlo xoMaHIM yHpaBiiHHS HPOEKTOM Oylo I0AaHO
I'STh MEHE/DKEPIB: TNPOEKTHUH MEHE/DKEp, MEHEIDKEp
OckeHI po3poOKU, MeEHemKep (GPOHTEHA PO3pPOOKH,
MEHE)Kep amapaTHoi 4YacTWUHM Ta MeHemxkep ML
pOo3poOKH.

3 ypaxyBaHHAM IIOTO OyJI0 TOOYZOBAaHO HOBY
MaTpUIIO BiATIOBIAAIBHOCTI IUII KOMaHIW YIIPABIiHHS 3
ypaxyBaHHAIM TepedOpMyBaHHSI KOMaHIH, Ky IIOJaHO B
Tabmumi 1.

Tabmuus 1- Matpuiit BiIIOBIZIBHOCTI KOMAHAN YIIPaBIIiHHS

3amava

Pecypcu

IpoexTHuit

MeHekep 1

IpoextHuit
MeHepKep 2
Menemxep
Bekenn
Ppo3podKu
Menemxep
¢dhponTEH
PpO3-Ku
Menemxep
anapatHoi
YaCTHHH
Menemxep
ML
PO3pOOKH

1.1.1 Y3romxeHHs TOTPeOU B POEKTi 3 3aMOBHUKOM

>

Py

1.1.2. BuzHaueHHsI OCHOBHHUX ITapaMeTpiB i 00csTiB pobiT

1.2. ®opMyIrOBaHHS OCHOBHOI METH 1 3aBIaHHS

1.3.1. ®opmyBaHHS (HYHKIIOHATBHUX BUMOT

1.3.2. ®opmy:roBaHHS He (PYHKIIOHATBHUX BUMOT

1.4. dopMyBaHHSI KOMaHU IPOEKTY

2.1.1. YxiaieHHS] KOHTPAKTiB 3 3aMOBHHKOM

AR

2.1.2. YknaieHHS] KOHTPAKTIB 3 KOMaH/I00

AR

2.2.1. CTBOpEHHS KaJIeHAAPHOTO TIaHy

AR

2.2.2. TlnanyBaHHSs OMEPEAHBOTO OFOKETY

AR

2.2.3. OuiHka pU3uKiB

2.3.1. TIpoekTyBaHHS JOTIYHOT JiarpaMu

2.3.2. IIpoekTyBaHHS anapaTHOTO YSBICHHS

2.3.3. IlpoexTyBaHHs aITOPUTMIYHOTO YSIBICHHS

2.3.4. TIpoextyBaHH: MakeTiB rpadiqHOTO iHTEphEHCY

3.1.1. ITocra"oBka 3agaui

3.1.2. Po3mofin 3aBnaHpk y KOMaH/1

3.1.3. Peanizauis anapatHoi 4acTHHA

3.2.1. ITocra"oBka 3agau4i

3.2.2. Po3noain 3aBiaHp y KOMaH[i

3.2.3. [Nomryk HaBYANKEHOTO 1 TECTOBOTO HAOOPY JaHUX

3.2.4. HaB4aHHs i TeCTyBaHHA MOJEI

3.3.1. ITocranoBKa 3amadi

AR

3.3.2. Po3nozin 3aBiaHb y KOMaH[i

AR

3.3.3. HanucanHs nporpamMHOro Koy

3.4.1. HartncaHHs nepestiky MapIipyTiB

3.4.2. HarmncaHHs iHCTPYKIIT KOpUCTYBada

4.1. TecTyBaHHS IPOIYKTY

4.2. llepenaua npoayKTy 3aMOBHHUKY

4.3. 3aKpUTTs IOrOBOPIB Ta KOHTPAKTIB

AR
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3aBIgaKn KOMaHI1 YIpaBIIiHHSA, BIAJIOCS
po3mapajeNuTH 3aJadi eTamy iHimiamnii Ta po3poOKH, 1o
BiOOpaXKeHO y OHOBJCHIN MepexeBii miarpami (puc. 3).

Onuc BepmmH PoOIT BIANOBiJa€ OMUCY, MOAAHOMY IO
puc. 2.

IHiLjavja PoapoBka npoekTy

Peanisauia npoexTy 3aBepLUEHHS NPOSKTY

D

Puc. 3. OHoBJIeHa MepexeBa JiarpamMma IPOEKTY

BucnoBku. [IpoBeneHunil aHaii3 NpoeKkTy Ha OCHOBI
Matpuili BignosigambHocTi RACI moka3aB 30aTHICTH
BUSIBJIITH HeloJiKK copmoBanoi komanau IT-npoexTy, B
IUIaHI BUKOHAHHS WICHAMH KOMAaHIM IIPOEKTY PI3HHX
TUTIB poOIT, 32 PI3HUMHU KOMIICTCHITISIMH, III0 3HUKYBAJIO
MpOAYKTUBHICTE mpari. Ha ocHOBi mporo, Oymno
3alpONIOHOBAHO IHIIWH CKJIaJ KOMaHIW, SKHH MICTHUB Y
co0i KOMaHAy YIpaBIiHIIB, IO Jal0 Kpamli pe3yTbTaTh
10 BapTOCTI Ta TPUBAJIOCTI BHKOHAaHHA NHpoekTy. Homa
copMoBaHa KOMaH/a Ma€ OiIbLIy MPOJYKTUBHICTh, TaK
SK KaHIM B3aEMOJIl 3  MEHEKEPaMHU  IIPOEKTY
HaJAITOBaHI IpPaBWIbHO. TakuM 4YMHOM, KOMaHJa
YIOPaBIiHHS MPOEKTOM, IO JOAaNach A0 ICHYIYOTro
MPOEKTY  COpHUSIA  MOKPAIICHHIO yCIX  [MOKAa3HHKIB
peanizamii NPOEKTY IOIO  KOHKPETHOTO  IIPOEKTY
(3menmmTucs Oromxket Ha 7, 3%, Ta TpuBalicTh — Ha 14
KaleHaapHux 71HiB). Ha xymKy aBTOpiB, 3acTOCYBaHHS
koMaHu yrpasiiHHA [T-npoekTom Oyae BaymMBUM Ti U
HEOOXiTHMM, JUII KOMaHJ, SKi  BHKOPHCTOBYIOTh
TexHouorito [m3aitH-mucnenss [14], mo notpedyBaTiMe
JIOAaTKOBUX JIOCIIJKEHb.

[TopiBHSIHHS K CYTHOCTI 3a BHOOpOM: IepeBard Ta
HENIOJIKH, 3aBXK/JM BUMAaraTuMe KpUTEpid, 3a SKUM Lel
BUOIp Oyzme 3poOiieHuit. B gaHoMy BUMAmKy, HEIOJIIKOM
KOMaH/IM YNpPaBJiHHS NPOEKTOM Oyzae 30iIblIeHHS
KIJIBKOCTI 0Ci0, SIKIO KpuTepieM Oyia ix miHimizauis, abo
K 30UThIICHHS OIODKETY, SKIIO BiH PO3PAaXOBYBATUMETHCS
32 MICAYHOIO  3apoOiTHOIO  IUIATOI0  BUKOHABIIIB.
SKmo X KpUTepieM OLIHKA € ONTHMi3amis MpOIeciB
YIPaBIiHHSA KOMaHJIOI0, 3aCTOCYBaHHS! KOMIETEHTHICHOTO
MiAXO01y, 3MEHIIIEHHS 0araro3ajga4HoCTI Ta
MiABUINCHHS KBamiikaimii, TO KOMaHIa yIpaBIiHHSI
MPOEKTOM, SIK JOJaTKOBa OpraHizalliiiHa CTpPYKTypa
MPOEKTY, OE3yMOBHO Ma€ IepeBard, Ta PeKOMEHAYEThCS
JI0 32CTOCYBaHHSI.
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/. B. BOPOHIIOBA, I'. B. ®E/JYEHKO, O. 1. BAJIbBYYK

OPT'AHI3ANIA MPOLNECY BUPOBHULTBA TPA®IYHOI'O MIPOAYKTY

Komm'toTepHa rpadika JUHAMIYHO PO3BHUBAETHCS B PI3HOMAHITHUX cepax >KUTTENISILHOCTI JIIOJUHH. 3BepTalouH yBary Ha BHUCOKY JHHAMIUHICTH
HABKOJIMIIHBOTO CBITY, MUTAHHs MPO ONTHUMI3alLilo MPOLECy CTBOPEHHs Bileo, aHiMallii, NepCcoHaXka, peKjiaMu, aBaTapa TOLIO CTa€ AeAai OuTbIn
akTyanbHuM. ['padiunuii IpoyKT BUMArae MakCHMMaJIbHO HIBUAKOTO BUPOOHHYOrO IIPOLECY HE 3BEPTalouM yBary Ha Te, 10 CIIpaBa iijie mpo po3pooKy
XyIOXKHBOTO (piTbMy, KOMEPLIIHOTO HMpOEKTy pi3HOro MacmTaly, abo mpoekTy 3 10 kanpiB. AHai3 OCHOBHUX JOCSTHEHb CIICHIANiCTIB cdepu
KOMIT'FOTepHOI Tpadiki BUIBUB Pi3HI MiIXOAM IIOJ0 OpraHizamii rpagidHux OpoekTiB. B 3a3HaueHnX poOOTAax 3BEpPTAETHCS yBara Ha MPUHIMIN
pobotu rpadivHHX KOHBEEPIB BEIMKUX CTYHiil Ta KiHOKOMIaHii. MeTol naHoi poOOTH MocTae MpeCTAaBICHHS PEKOMEHMAALIl 00 OopraHiamii
MpoLIECY PO3pOOKH KOPOTKOMETPAKHOTO BiZICOPSly OAHIEID OCOOOK 3 ypaXyBaHHSM aBTOMAaTH3alil BiJMOBIIHHX eTamiB poOOTH, HA IMPUKIAAL
BiZICOpOJIMKA COLiaNbHOI pekiaamu. s pearizauii moctaBieHoi 3agavi Oyja 3ampoONOHOBaHA CXEMH POOOYOro MPOLECY MPOEKTY, € OKPEMO
MO3HAYEHI OCHOBHI €Tany CTBOPEHHs rpadiyHOro KOHTEHTY, MPHBE/ICHI BIAIOBIJHI IPOrpaMHi 3aco0M Ta BUALICHI YaCTHHH POOOYOro MpoLecy Taki,
sk preproduction, production, postproduction. J{mst peamizauii HpoexTy migiGpanu HACTyNHHII mporpaMHuil iHCTpyMmeHTapii: Z-Brush, Blender,
Autodesk Maya, Adobe After Effects. Anani3 anropurmy po3poOKH HOKa3aB KPHTHYHI MiCISI CXEMH, SIKi CIPHSIOTH 3HIKEHHIO IIBUIKOCTI BUKOHAHHS
npoekty. 11{06 yHUKHYTH LBOTO OYJIO 3alPONOHOBAHO 3aCTOCYBATH TEXHIKY «pipeline». B pe3ynbrati mociimkens Oyia miaBUIeHa 00i3HAHICT TIPO
MeTomonorii opranizanii rpaiuHOro KOHBeE€py, Ta OylIO INpPOITIOCTPOBAHO CHPHATIMBUM BIUIMB HAJIHHOTO YNpPaBTiHHA POOOYMM IPOIECOM.
Posropuyra Ta pgeranbHa (OpMa MPEICTABICHHS €TamiB CTBOPEHHS rpaidHOro MpOLYKTY 3 BHKOPHCTAaHHSIM TEXHIKM «pipeline» copusitime
MiIBUIICHHIO PIBHS 3HAHB Cepel OYATKIBIIB.
Kuarouosi ciioBa: koM’ rotepHa rpadika; pipeline; ynpasminas npoexramu; Python.

/. B. BOPOHIIOBA, A. B. ®EJYEHKO, O. H. BA/Ib9YK

OPI'AHM3BAIIMA NPOIECCA MTPOU3BOJACTBA T PA®OUYECKOI'O ITPOAYKTA

KommbloTepHas rpaduka JMHAMUYHO Pa3BUBACTCS B Pa3HBIX cepax xKU3HEACATeNIbHOCTH YenoBeka. OOpalias BHUMaHUE Ha BHICOKYIO JUHAMUYHOCTb
OKPY’KaloIero MHpa, BOIPOC 00 ONTUMHU3ALMHK HPOIlecca CO3/aHus BUJIE0, aHNMAIUH, HOBOTO IIepCOHaXa, peKIaMbl, aBaTapa H T.J. CTAHOBUTCS BCE
Oosiee akTyanbHBIM. I'padideckuii mpoaykT TpeOyeT MakCHMalbHO OBICTPOro MPOU3BOJICTBEHHOTO IIpoliecca, He oOpalias BHUMaHUS Ha TO, YTO JEJI0
HAET O Pa3paboTKe XYHOKECTBEHHOTro (HiIbMa, KOMMEPUECKOTO IPOEKTa pasHOro macmrada, wid npoekta u3 10 kaapoB. AHalM3 OCHOBHBIX
JIOCTH)KCHHI CIIEUAINCTOB Chepbl KOMIBIOTEPHON rpadMKi pPacKphIBAaeT PasHBIC IMOAXOABI K OpPraHM3aliy rpaduuecKux MpOeKToB. B ykazaHHBIX
paboTax oOpaiaercs BHUMaHHE HA HMPHHLMIBI paboThl rpauuecKuX KOHBEHEPOB KPYIHBIX CTYIWi M KMHOKOMIaHHil. llenbro TaHHOW paboThI
SIBJISICTCSL NPEJCTABICHHE PEKOMEHIAUMH I10 OpraHM3aliM KOPOTKOMETPa)KHOTO BHACOPSAA OJHOH 0CO00i ¢ ydeToM aBTOMATH3ALHUU
COOTBETCTBYIOIIUX JTallOB PabOoTHI, Ha NPHUMEpe BHIECOPOJHMKA COLMANbHONW pekiambl. [ peanu3aliy MOCTaBICHHON 3ajayd ObUIa IpeUIOKeHa
cxeMa pa3paboTKH pabodero NpoeKTa, Ie OTIeIbHO IPEACTABICHB! OCHOBHBIC TAIbl CO3AaHUs rpadUYecKoro KOHTEHTa, IIPUBEICHE] OIIpe I eICHHbIE
MpOrpaMMHbIE CPEICTBA U BBIAEICHBI YacTH pabodero mporecca Takue, kak preproduction, production, postproduction. s peanusanuu mpoexta
moJ00pay CIyAyUIMi mporpaMMHbIi HHTCpyMeHTapuit: Z-Brush, Blender, Autodesk Maya, Adobe After Effects. Ananus anroput™a pa3paboTku
MOKa3aJ KPUTHIECKHE MeCTa CXEMBI, CIIOCOOCTBYIONINE CHIDKEHHIO CKOPOCTH BBINOJHEHHS HpoekTa. YToOBl M30ekaTh 3TOro, OBLIO IPEmIoKEeHO
IPUMEHUTh K paboueMy Ipoleccy TEeXHHKY «pipeline». B pesymbrare wnccnenoBanHuii Oblia MOBBINIEHA OCBEIOMICHHOCTH O METOAOJIOTHU
OpraHM3aIlyy Tpaduueckoro KoHBeiepa, W OBUIO NPOMINIIOCTPHPOBAHO OJNArONPHATHOE BIMSHHE HAJEKHOTO YIPABICHHS PabOYMM IIPOLECCOM.
PasBepHyTast u JeranbHas (opMa IPENCTABICHUS JTAlOB CO3JAaHMS TpapuUecKkoro NpOAYKTa C HCIIOIB30BAaHHEM TEXHHKH «pipeline» Oyner
CMOCOOCTBOBATH TOBBIIICHUIO YPOBHS 3HAHUIT CPE/IH HAUNHAOIIHX.
KuaroueBble ciioBa: KoMmnbrotepHas rpaduka; pipeline; ynpasiene npoekramu; Python.

D. VORONTSOVA, H. FEDCHENKO, O. VALCHUK

PRODUCTION ORGANIZATION OF GRAPHICS PRODUCT

Computer graphics is developing dynamically in various spheres of human life. Paying attention to the high dynamism of the world around us, the
issue of optimizing the process of video, animation, character, advertising, avatar, etc. creation is becoming increasingly important. The graphic
product requires the fastest production process without paying attention to the fact that it is a development of a feature film, a commercial project of
various scales or a project of 10 frames. The analysis of the main achievements of specialists in the field of computer graphics revealed different
approaches to the organization of graphic projects. In specialist’s works, attention is paid to the principles of graphic conveyors of major studios and
film companies. The purpose of this work is to present recommendations for the organization of the process of developing a short video series by one
person, taking into account the automation of the relevant stages of work, on the example of a video of social advertising. To implement this task, the
scheme of the project workflow was proposed, where the main stages of creating graphic content are marked, the relevant software and selected parts
of the workflow such as preproduction, production and postproduction. The following software tools were selected for the project implementation: Z-
Brush, Blender, Autodesk Maya, Adobe After Effects. The analysis of the development algorithm showed the critical points of the scheme, which
reduce the speed of the project. To avoid this, it was proposed the technique of "pipeline”. As a result of research the methodologies of the graphics
pipeline organization was raised, and the beneficial effects of reliable workflow management were illustrated. A visual and detailed form of
presentation of the creating a graphic product stages using the "pipeline” technique will help increase the level of knowledge among beginners.
Keywords: computer graphics; pipeline; project management; Python.

Beryn. Ceoroani koMi'torepHa rpadika JHHaAMIYHO
PO3BHBAETHCS B PI3SHOMAHITHUX HarpsMax. 3aB/IsiKd TOMY,
1110 JIFOJM CIIOKUBAIOTh OUIBIIICTE iH(OpMaLil Bi3yalbHO,
MIPaKTHYHO BCi c(epy, HANPHKIIaJ, HayKa, IPOMHUCIIOBICTD
i po3Bard TMOB’s3aHI 3 KOMI'IOTEpPHOIO rpadikoro. 3

KO)XHAM JTHEM BCE IIUPIIC Ta JCTaJbHINIEC 3’ SIBISETHCS
HEOOXiJHICTh  BIATBOPUTH  HABKOJUINHIA  CBIT Yy
nuppoBoMy (Gopmari, MBHAKO TOHECTH iH(POPMAII Y
Bi3yasibHOMY BUDIISAI. OJHUM 13 PO3IIOBCIOIKCHUX BHIIIB
iHpopMalie € comialbHa peKiIaMa, OO0 Mae Ha MeTi
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MIPUBEPHYTH yBary rpoOMaJICbKOCTi JI0 MEBHOI COMialbHOT
npoOiiemMu. Pekilama He MpOCTO 3aKIMKaE IO TIEBHUX i,
a MaJIloe ieanbHy KapTUHKY, B SKiM mi Aii MOKa3yroThCs,
BUCTYMAIOTh MPUKJIAZIOM JUIs HACHi{yBaHHs a00, HABMAKH,
3aCyIKyIOThCS. 3rigHO 3 mochimkeHHAM Facebook,
aHiMamiiiHa Tpadika 3a3Bu4ait TpuBae Big 30 cexyHn 1o 3
XBUIWH, 1 HaBiTh 10 CcekyHI meperisiny pekiaMud B
COIliabHUX MEpekax 3 aHIMOBAHOIO TPadiKO0 TOCTATHHO
JUTS TIABHUINCHHS 3aJIy4CHHS Ta YCBIOMJICHHS TOTO, IO
BiOyBaeThcsA. OMHUM 3 PO3MOBCIOJKCHUX HA CHOTOJIHI
XKaHpiB aHiMauiiinnx cueH € 3D rpadika, sika ysBisie
c00010 e(eKTUBHUIA iHCTPYMEHT IS peaizallii CIeH, SKi
HIKOJIM He OyJIHM 3HATI Ha BiJleO 3 TEXHIYHUX a00 eTHIHHX
npuunH. [Ipote Oyap-skuii rpadiyHUi MPOAYKT BHMAarae
MaKCHMAaJIbHO BIiATIOBIIHOTO BHPOOHHYOTO IIPOILECY HE
3BEpTAlOYM yBary Ha Te, LIO COpaBa Wae mpo po3poOKy
XYIOXHBOTO (iTbMy, KOMEPIIHHOTO IIPOEKTY pPi3HOTO
Macuitady, abo npoekty 3 10 kaapis. 3BepTatouu yBary Ha
BHUCOKY JHWHAMIYHICTh HABKOJMIIHBOIO CBITYy IHTaHHS
PO ONTHMI3Allil0 TPOLECY CTBOPEHHS BiIeo, aHiMaIlii,
HOBOTO MEpPCOHAXA, PEKJIaMH, aBaTrapa TOILO CTae AeAaii
OUIbLI aKTyaJbHUM. Y CTaTTi PO3IJINAETHCS MUTAHHS
IIOZI0 OpraHi3aIfi mporecy BHPOOHHIITBA aHIMAI[iTHOTO
MPOEKTY HA MPUKIA BiEOpSIy COILHaJIbHOI peKkiaMu 3
ypaxyBaHHIM aBTOMATH3AI[1 ISSIKUX [T

AHaJli3 OCHOBHHMX J[OCATHeHb i Jireparypu. VY
BCHOMY CBITI YNpaBIiHHA NPOEKTaMH, SK MiOXid g0
MiABUICHHS e(QEKTUBHOCTI Ta ONTHMi3amii pecypcis,
Jienaii OIblIe IHTeTPY€eThCs 10 OpraHi3alliifHUX MpOLECiB
3MIACHEHHS TOCIONAPChKOI Ta MyOJIYHOT isSUTBHOCTI.
Buxonsun 3 YMHHMX HallOHAJIBHUX Ta MDKHAPOAHUX

CTaHIAPTIB, TOHATTS KIPOEKT BU3HAYAETHCSI
00’€MHAHHAM TPHOX 3arajibHO CMHCJIOBUX AKICHTIB:
MOCTITOBHUN  (CKOOPIMHOBAaHHUI) KOMIUIEKC 3aXO[IiB,
VHIKQJIBHICTH ~ pe3ynbTaTy, OOMEXEHICTh  pecypciB
(TpynmoBux, ¢iHaHCOBHX, dYacoBux Tomo) [1]. He

BHUHATKOM € ¥ cdepa KOMIT FOTepHOI Tpadiku, TOMY IO
Bil BMIHHS peani3yBaTH HUPPOBHHA TrpadidyHUA MPOEKT
3aJICKUTh YCITiX BCiel opranizanii. BupoOHuunii mporec B
ingyctpii CG (computer graphics) wacTto Ha3HUBaIOTh
tepminom «CG pipeline» abo «mpoekt»[2]. 1o
CTOCYETBCSI BIJICOPSLY, TEPMIH «IIPOEKT» BIJHOCHUTHCS 10
MMOTOKY KPOKiB a00 eTariB BUPOOHHIITBA HEOOXIMHUX IS
CTBOPEHHST ~ TOBHOTO  Bijmeonpoekty. Y  cdepi
KOMIT'TOTepHOI rpadiky crioyaTky BUHUKA€e TOJIOBHA ines,
NOTIM BUTaIyIOTBCS IEPCOHAXI, MEepIIMH MaJFOHOK
icTopii Ta 3arampHi getani [3]. [Ticnsa Toro sk cTae BHIHO
BCIO KOHILIETILIO, IPUCTYMAIOTh JI0 HAMCAHHS OCHOBHOTO
CIIeHapil0 Ha OCHOBI HasBHUX HAdepkiB. AJe cleHapii
3aBX/M CTBOPIOETBhCS JI0 3HIMaJbHOrO mpoueccy. Ilicms
IOTO TIOYMHAIOTH cTBoptoBatn workflow, mo mo3Havae
«pobouwmii poriecc». B HLOTO BXOMATH €Tanu 3MiMCHEHHS
MpoekTy: preproduction (KOHIENT, 3BYKOBHHA CYHpOBiZ,
Habip pedepeHCiB, aHIMATHK, Bi3yalbHI eQEeKTH),
production (rpadidHi KOMIOHEHTH, aHIMaIlisl, CrelianbHi
ebextn, 300pka  aHIMAmIMHUX  CIIEH,  peHIED),
postproduction  (komrnosutHHT, 00poOKka Ta peryl,
¢inanpHUi MoHTax Bimeo) [4]. KoxHy rinky MoskHa
MIPOJIOBXHTH 1 PO3AUIMTH Ha OutbIn crierudivHi eranu, y
SIKHX pO30MpaeThCs JIMIe By3bKUi crieniaiict. I ne nume

KJIIACUIHHHA TPHUKJIA JJI1 aHIMaIliHHOTO MPOEKTY. A € Te
KiHo, irpu, VR Tomo. Takox y koMmmm'torepHiii rpadimi
3ycTpidaeTbest TMOHATTA «pipeline» [5] abo «Texuiune
3a0e3neueHHss BUPOOHMYMX TporeciB Ha 0a3i oOpaHHX
TEXHOJIOTiH». 3a3BuuUail came 1eH Tmpoiec MOoXe
e(pEeKTHBHO BIUIMHYTH Ha MPHCKOPEHHS IPOIECy poOOTH.
OmHuM 13 TpHUKIaNiB  MOXHA BBaKaTH KOHBEED,
po3pobnenwuii i peanizoBanuii kommaniero Rhythm & Hues
y 2013 poui [6]. OqHUM 3 KIFOYOBHX MOMECHTIB KOHBEEpa
Rhythm & Hues € Te, 1110 KO)kHa BUPOOHWYA JUCIUILTIHA,
mo crocyersest sk 2D, Tak 1 3D aucumIuliz, po3risaae Ta
B3a€MOJIi€ 3 TOTOKOM JIaHWX B OfHiH manepi. Came 3 miel
npuunHA  pipeline  R&H BBaxaerscst  yHi(pikoBaHHM.
Takox HE0OXiIHO 3a3HAYMTH, IO CyJaCHHH 3arajibHUN
mAXig [0  opraHizamii mpomecy  poOOTH — 9acTo
MTOYUHAETHCS 3 aHANi3y BHOOPY HAMOUIBII ITigXOISAIIOTO
rpa¢igHOro IBMXKKA I 3aBHaHHS. Lle neranpHO ommcaHo
B [7]. Ane onHi€r0 3 TOJOBHUX MPOOJEM 3AUIIAETHCS
etan postproduction KoHBeepy, KUl 00pOOIIsIE Bpakarody
KUIBKICTh ~ JaHWX, HEOOXIAHHUX I  OTPUMAHHS
BHUCOKOsiIKicHOTO ~ 300paxkenHs [8]. Sk mpaBwuio,
CTaHJApTHHUH NEPCOHaX Yy (iIbMI 3 BEIMKOIO KIUIBKICTIO
e(eKTiB MOXKe OXOIUIIOBATH KiIbKa COTE€Hb CyOaKTHBIB,
sSKi TOBMHHI OyTW 3i0paHi pa3oM Ui OTPUMAaHHS
pobodoro pe3ynmpTaTy, HANpUKIAN Taki, sK: Kemli
reoMeTpii ~ BHCOKOI  3JaTHOCTI, KapTH  TEKCTyp,
oOnagHaHHS, IIKipa, M's3H, TKaHIMHA, BoJloccs Ta iHmi [9].
3BEepHEMO yBary TakoXX Ha Te, II0 KOHBEEP IOJALICHO Ha
erany. BpaxoByroum 1€, € OJUH KJIIOYOBMH HIOAHC IO
KOXKeH  BIIUI  Tpamioe 3  Pi3HUM  IPOrpaMHUM
3abe3nedeHHsM abo iHOAI i3 3MimaHuM Habopom
nporpaMHuX 3aco0iB. HesBakaiouum Ha Te, LI0 BOHH
epexkTuBHI cami 1o co0i, i IHCTpyMeHTH He Oyinu
NpU3HAYCHI IS MPUEMHOT B3aEMOIIT B MIEPIILy Yepry OJUH
3 oxHUM. [IpoTe yacTo BUHHMKae MOTpeda B CHHXPOHi3allii.
Tomy BuHMKae mpobieMa TOMYKYy ONTHMAajbHOTO
pilIeHHS TIOA0 TOTO, SK 3MYCHTH IeH pi3HOMaHITHUN
Ha0ip IHCTPYMEHTIB CHIBIPAIFOBATH OAWH 3 OTHHUM. J{is
BUpINIEHHS 33124 TAaKoro THUIy CTaHEe B HAaroli MoBa
nporpamyBanHs Python. Python — me OGarartominpoBa
MOBa MNpOrpaMyBaHHS BHCOKOIO DIBHS, siKa MiJITPHUMY€
pi3HOMaHITHI mapaaurMud nporpamyBanHs [10]. VY
BUIIAJKY, SIKIIO aKTHBU 30€piraroTbCsi 30BHIMIHBO abo
BilJaJieHo, MporpaMHe 3a0e3ledYeHHs] Mae aBTOMAaTHYHO
3HATH, 3BIAKU TocuiaTucs Ha i gai [11]. Kpim Toro,
Python wMoxHa iHTerpyBatu 3 OUIbII CKJIQIHUMH
MIPOTPaMHAMH CHCTEMaMH Ta B3AEMOJISTH 3 IHIINMH
moBaMu nporpamyBaHus. Kopucryrouucs 1um, ILM
BrpoBaguian Python y cBoi BmacHi iHctpymentu [12].
Otrxe, OJHAM 3 HaWBaXJIMBIMIMX 3acTocyBaHb Python B
obyacti  KOMI'IOTepHOi  rpadikd €  JIOTIOBHEHHS
rpa¢igHOro KOHBeepy Ha OyIb-SIKOMY eTari BUPOOHHYIOTO
MpOLIeCy, YM TO BEJIMKOTO UM MAaJIOro, YW MOKPAILICHHS
MPOYKTUBHOCTI HA 0COOMCTOMY POOOYOMY MiCIIi.

Metoro gaHoOi

Merta podoTm. pobotu TocTae

MpeACTaBIeHHS  pEeKOMEHJAIliil  [moao0  opraHizamii
IpoLecy  PpO3pOOKH  KOPOTKOMETPA)KHOTO  Bigeopsimy
OJHIEI0  0cO00I0 3  ypaxyBaHHSIM  aBTOMaTH3awii

BIJIMIOBITHUX e€TamiB poOOTH, HAa TPUKIAMI BiICOPOIIHKA
COLIATEHOT PEKIIaMH.
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IMocranoBka 3amaui. Bigeopomuk coriarbHOI
pexiamu mpucBsdeHo TeMmi «Jlobpora BpsTye Cit». Y
CIOXKETI 3IIMCHIOETBCA B3AEMOJIS IBOX MEPCOHAXIB Ta

BimOyBaeTbCs 3MiHA TPHOX CHEH HAaBKOJIHMITHHOTO
otoueHHs. JaHuil poekT ysBisie coboro HeBenmukuit 3D
aHimManitamii  pormmk.  KopoTkomerpaxHa — aHiMamis

MOKJIMKaHa 332 MiHIMaJIBHUH 4Yac JOHECTH 10 Iisjada
OCHOBHY CYTb, 3aKJaJicHy B CloxeTi. SIK mpaBuiio, BOHa
TpHBa€ He Oinble 2 XBWJIMH, aje IbOTO Yacy JOCTaTHbO,
100 3aXOMUTH yBary risijada: HOBHICTIO PO3KPUTH CEHC 1
MOKa3aTH IHTPUTY CIOKETHOI JIiHIT, KyJbMIHAIIIO MOJIiH,
po3B'si3ky. KomaHma mpoexty — omHa ocoba. Kinbkicte
NPOrpaMHUX NPOIYKTIB INIAHYETHCS BUKOPUCTATH — I’ SATh
mporpaM. Y 3B’S3Ky 3 THM, IIIO TEPMIiHH IIPOEKTIB CTAIOTh
BCE KOPOTIIMMH, i THCK Ha BHKOHAaHHSA pOOIT BYaCHO
3pocTae, OpraHizalis mporecy poOOTH cTae abCOIIOTHO
HeoOXigHOIO 1 postproduction mpoekty moTpedye Bce
OLIBLI CKJIAJHOIO Ta BCEOIYHOrO YHpaBIiHHA LHU(PPOBUM
BHUPOOHHUIITBOM.

Metoan nocaimxennst. J{ns peanizauii mocrasieHol
3amadi OyJa 3ampoIrOHOBaHA HACTYITHA cXeMa POOOTH HaJ
npoektoM (Puc. 1), ne pi3HUMH KOJIBOpaMH TMO3HAYCHI
OCHOBHI eTamW, MporpamMHi 3acodu, fAKi IUIAaHYIOTHCS

BUKOPHUCTOBYBAaTH Ta BHAUICHI YacTHHH pPoOOOYOro
mpomecy — Taki, Ak preproduction,  production,
postproduction. 3BepHeMO yBary, IO KOXEH eTall

BHPOOHHUIITBA Ma€ CBiil MeBHUII mepiox yacy. BaxximBo me
Te, IO ICHYIOTh MEPioJIn Yacy, 10 MEePETHHAIOTHCS, KOJIU

Takox HEOOXIZHO 3a3HAYMTH, IO TaK SK B XOIl
poOOTH 3aCTOCOBYIOTHCS JCKiIbKa Pi3HUX MPOTPaMHUX
MPOAYKTIB, AKi MiAOMPAIOTHCS BHUKIIOYHO iHIWBIIyaJIHHO
UL KOKHOI 3anadi, 3’SBISETHCSA JOAATKOBA IIpoIeIypa
eKCIOPTy MojeNeH, aHiMmamii, HaJamTyBaHb 1 T.iH. MiX
porpamMamu, 10 MOXe MPUBECTH 10 MHOXHUHH MOMHIJIOK
Ta ¥ B 3araji 3HU3UTH IIBUJAKICTh BUKOHAHHS IMPOEKTY.
3Hak «X» Ha Puc.l mo3Havae po3TamryBaHHs CKJIaHOTO
MICIII Ha CXeMi, Jie CNiJl MPUCKOPUTH Xif podotu. s
BHpIIICHHS [[UX IMHTaHb 3aCTOCYEMO TEXHIKY «pipeline» 3
LHUTI0 aBTOMAaTW3allii BUIlle 3a3HaueHHX mporeciB. Ha
PUHKY HE TPOIMOHYETHCS TOTOBHX pIilIeHb «pipeliney.
ToOto mporecy, MOBHICTIO TOTOBOTO 10 BHPOOHHIITBA.
IcHYIOTH JHIIE MOAYJ, 3[aTHI 3aKPUTH MEBHY YaCTHHY
3aBnanb. KoxkeH «pipeline» iHIWBIXyaTbHUIA Ta 3aJIEKHUTH
BiZ Cy0'eKTHBHHX (haKTOpiB. 3aJOBOJBFHUTH YCi MOMIIUBI
BapiaHTH MPAKTHIHO HEMOXJIMBO. TOMY CTBOPEHHS

«pipeline» ne 3aBxau 30upaHHs Mo3aiku. Koxen i3
OnokiB mi€l Mo3aikM Hajmae JesiKi IHCTPYMEHTH JUIs
3pYYHOr0  BOPOBADKCHHS Ta  HATAIITYBAaHHSA i
KOHKPETHI 3aBJaHHSI. [Ipononyemo Hanucatu

MporpaMHuil KOJ MOBOIO TporpamyBaHHs Python, skuii
O0M aBTOMaTu3yBaB MOHOTOHHICTh Ta IIOBTOPIOBaHHS
eKCTIOPTHUX omepauniil. [IpuHImI creHapilo HaCTYyITHHMH:
aHiMalis TOTOBa JO EKCIIOPTY, KOPHUCTYyBad BHKOHAE
CIeHapiil, SKuii, y CBOIO UYepry, 3aBEepIINTh EKCIIOPTHI
oreparii y GOHOBOMY PEXUMI.

3pyYHUM 1 KOPHCHHM TEXHIYHHUM 3a0e3MeueHHIM
3a3HaYEHOT0 poOOUOro mporecy Oyae TaKoXK CKPHUNT JUTs

eTany BUPOOHMITBA TEepeKpHBaloThcs. Hanpuknaza, eran  6a3u  nmaHux ycix QainiB  pi3HEX  ¢dopmaTiB A
TEKCTYPYBaHHS MOXKIUBO 3IIHCHIOBATA MapaleflbHO 3  TMOKPANICHHS Ta MPUCKOPEHHsS OpraHizaiii JaHOoro
€TaroM ceTarna MOJIENl 1 BIATBOPEHHSIM aHiMalii, a IOTIM  MPOEKTY.
BIKE [TO€THATH aHIMOBAHY MOJIEJIb 3 TEKCTYPaMHU.
Production
AHIMaTHK > CRYNBATHHT 7-Brush
T l X 3D TpeKMHF :l Blender
Habip
MogeamHr Synth Eyes
pedepeHcis I—I
Maya
| HoHuenTt | TeKCTYpMHT AHIMaLLA :l Adobe AfterEffects
Preproduction X
A 4
PeHgepwrHr
lx
KomnosuHr
Postproduction

Puc. 1. Cxema oprasizaiii mporecy poOOTH HaJl IPOEKTOM

PesyabtaTu. B pesynbrati poboTn Oynu BH3HaueHi
HAacTYIIHI peKOMeHJamii MoJ0 mpomecy oprasizamii
PO3p0o0KH TpaigHOrO MPOAYKTY:

- CTBOPHUTH CXeMY PO0OOYOTo MpoIIecy;

- oOpaTu nporpamHi 3aco0wu;

- TpoaHai3yBaTH CKJIagHI Micus Ha cXemi, II0
YIOBUIBHIOIOTH XiJl pOOOTH: MEPEX0an MK IIPOrpaMHUMHU
MPOIYKTaMH, KUIBKICTh YJICHIB KOMAaHIW Ta MOMIIMBICThH

Bicnux Hayionanonoco mexuiunozo ynisepcumemy « XI11».
Cepis: Cmpameziute ynpaeiinus, Ynpaeiints nopmapenimu,

npozpamamu ma npoexkmamu. 2022. Ne 2(6) 23



ISSN 2311-4738 (print), ISSN 2413-3000 (online)

iX KOHTpPOJIO, poOOTa 3 BEITUKOI KUIBKICTIO (haiiiiB
pi3HMX (¢dopMariB, MicIg Ha CXEeMi KOHIICHTpAIlii
MOJKJIMBHAX TIOMHJIOK, MOXKITUBI TIOBTOPIOBAHHS il i TOMY
moi0He;

- 3acobammu mporpamHoi MoBH Python po3podutn
CKpHNITH Ui ToJinmeHHs abo HeWTpamizamii BuIIe
3a3HAYCHMX CKJIQJHUX IUTaHb.

BucnoBku. B pesymprari nmocmimpkenp  Oyna
MiZBUIICHA O0I3HAHICTH MMPO METOJOJOrII opraHi3arii
rpadiyHOro KoHBeepy, Ta OyJ0 MPOLIIOCTPOBAHO
CIOPUATIIMBAN BIUIMB HAIIIfHOTO YHpaBIiHHA pPOOOYNM
nporecoM.  PosropHyra  Ta  gerainbHa  (opma
MIPEICTaBICHHS €TAIliB CTBOPEHHS TPadidHOr0 MPOIYKTY
3 BHKOPHUCTaHHSAM TeXHIKH «pipeline» cmpustume
MiABUINCHHIO PIBHSA 3HAaHB cepel MOYaTKiBIIB y cdepi
KOMII FOTEpHOI Trpadiky.
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0. b. JAHYEHKO, /. I. BE/IPIH, O. B. CEMKO, O. B. 3441]

METO/I YIIPABJIITHHS IHOOPMAIIIMHAMMA PUSUKAMHU B TIPOEKTAX JIJKATAJII3ALIL
BIBHEC-TIPOLECIB

VYrpaBniHHS pU3HKaMy, 30KpeMa iHGOpMamifHUMH, 3aBXKAU OyJo 3aBIaHHSIM HOMEp OJWH IPH PO3poOI Ta BIPOBAIKEHHI OyAb-SKOTO IIPOEKTY.
IMpoexty x mimxuTamizanii 0COONMMBO YyTTEBI 10 iHPOPMALiHUX PU3HUKIB, TOMY PH3UK-MEHEPKMEHT IIOCTIHHO B IOIIyKy MeXaHi3MiB 3axucTy. B
CTaTTi aBTOPH IPOAHAJI3yBalH AEsAKi METOAU YIPABIiHHS PU3HKAMHU, 3aIIPOIIOHOBAHI 1HIIMMU HAYKOBISMH. Pa3oM 3 TUM 3aJIHILAETHCS IIe Lija HU3Ka
[HTaHb B HANpsMi yHpaBIiHHA iHQOpMaIifHMMH pHU3HKaMH B Iponeci mimxuTamizanii Oi3Hecy. Cepex MeTOAiB, IIO JO3BOJIIOTH MiHIMi3yBaTd
IMOBIPHICTh HACTaHHS PHU3UKOBHX IOJiIl € METOIOJIOTIS 3aCTOCYBAHHS PEIHKHHIPHHTY Oi3Hec-IpOIeciB, sika OyBa BUKOPHCTaHA IIPU PO3poOIi HOBOTO
MPOTHPU3UKOBOro Metoxy. OMHOYACHO MPOMOHYETHCS MOCTIAMTH e(pEeKTHBHICT ONTHMI3awii Oi3Hec-mpoleciB 4yepe3 (yHKIIOHATLHO-BApTICHUM
ananiz (PBA) Ta BH3Ha4eHHS HOro BIUIMBY Ha Pe3ylbTATHBHICTh IPOEKTY BHLTOMY. JIJII HAOYHOCTI pO3POOHHKAMU METOLY HAIA€ThCsl alTOPUTM
onTuMi3anii Gi3Hec-mporiecy 3 BHKOPUCTaHHAM MoaudikoBaHoro ®BA Ta skuil € CKJIAJOBOIO YaCTUHOIO METOIy YIPAaBIiHHA iH(pOpMalifHUMU
pH3UKaMH TIPOEKTY. ['0JI0BHA iiest METOMY MOJISArae B TOMY, IO Ha OCHOBI PO3POOJIEHOI KOHLENTYalIbHOI MOJEII MPOEKTY i3 CBOIMH 3aIIaHOBAHUM
9acoM Ta BapTiCTIO, IPOBOJATH iTeHTH(DIKALII0 Ta aHAII3 MOXINBHX iH(QOPMAIIHUX PHU3UKIB, JOAATKOBO ILIAHYIOTh BH3HAUCHI 00’€MHU Pe3epBHOTO
4acy Ta BUTpAaT Ha BHIAJOK 3arpO3H BUHUKHEHHS PU3HKOBUX MoJii. To 6 To B pe3ynbTaTi TaKUX OMILIH BinOyBaeThesl ONTUMI3amis Oi3HeC-IIPOIECiB,
aHaNI3YIOThCsl iHGOpPMaLiiiHi PU3UKK Ta BUSBICHHsS HOBHX iH(GOpPMAUiHUX PHU3HUKIB IiJ YaCc MOHITOPHUHIY BHMArae MOBTOPHOIO IPOLECY MOKH BCi
MO>KIIUBI PU3UKU He OyXyTh ieHTH(IKOBaHI Ta MpOaHali30BaHi, IPU [bOMY Ha IPOEKT He BUTPAYA€THCS AOJATKOBOTO Yacy Ta OI0JDKETY, TaK sIK Oyiu
BXKe 3aIuIaHoBaHi. OmmcaHui MeTox MoxXe OyTH BHKOPHUCTaHHH NP YNpaBliHHI iHQOpMAI[IHHMMH PHU3UKAMHU IIPOEKTIB B OyIb-SKHH IpEeIMETHIN
obacri.
Kuarouosi cioBa: 6i3Hec-iponecy; iHpopMaLiiiHi pU3HKH; TPOEKTH Ji/UKUTAII3ALIT; YIPAaBIiHHI PU3HKAMHU; METOL.

E. B. JAHYEHKO, /I. H. BEJJPHH, A. B. CEMKO, O. B. 3A41]

METO/I YIIPABJIEHHUSI TH®OPMALIMOHHBIMY PUCKAMH B IPOEKTAX
JUJOKUTAJIM3ALIAN BU3HEC-TIPOLIECCOB

VYnpapieHue pUCKaMu, B YaCTHOCTU MH(OPMAIMOHHBIMHM, BCErla SIBJSUIOCH 3a/jadyeld HOMEp OAMH IpH pa3pabOTKe U BHEAPEHUH JIOOOr0 MPOEKTa.
IIpoekThl e IWPKUTAIM3ALUH OCOOCHHO YYBCTBUTEIBHBI K HMH()OPMAIMOHHBIM PUCKAaM, MO3TOMY PHUCK-MEHEIKMEHT IIOCTOSHHO B IIOHCKE
MEXaHH3MOB 3aIIUTHL. B cTaThe aBTOpPHI MPOAHATM3HPOBAIN HEKOTOPHIC W3 METOJOB YNpaBICHHS PHCKAMH, NPEUIOKEHHBIE APYTHMH YYCHBIMH.
BMmecrte ¢ Tem, ocTaeTcs ele LeNblid psii BOIPOCOB B yNpaBieHHs MH(GOPMALMOHHBIMU PHCKAaMM B IpoLecce MuDKUTanu3auuu OouszHeca. Cpeau
METO/IOB, IIO3BOJIIONIMX MHUHHMH3HPOBAaTh BEPOSTHOCTb HACTYIUICHHS DPHCKOBBIX COOBITHII METOJOJOrHS NMPUMEHCHHS PEHHKHHUPHHra OusHec-
IPOIIECCOB, KOTOpas OblIa MCIIONB30BaHA IIPU pa3pabOTKe HOBOTO INPOTHBOPHCKOBOTO Merona. OIHOBPEMEHHO IIpeularaeTcsi HCCIenoBaTh
3(p(eKTUBHOCTE ONTUMHU3AUNKM OH3HEC-TIPOLIECCOB 4epe3 (PyHKI[MOHAIbHO-CTOMMOCTHBIH aHanmu3 (PCA) u omnpejeneHHe €ro BIMSHHMS Ha
pe3yJIbTaTUBHOCTh IPOEKTAa B LEnoM. [l HamLIAHOCTH pa3pabOTYMKAaMM METOoja IIPelaracTcss alropuTM ONTHMHM3ALMH Ou3Hec-mpolecca ¢
ucnons3oBanueM MoaudumpoanHoro ®@CA, KOTOPHIH SBIISETCS COCTABILIIONIEH YacTh METO/A YIPaBJICHUs HHYOPMAI[HOHHBIMH PUCKaMU IIPOEKTA.
I'maBHast uziess METO/Ia 3aKJIIOYACTCS B TOM, YTO Ha OCHOBE Pa3pabOTaHHON KOHIENTYaIbHOI MOJIENH MPOEKTa CO CBOUM 3aILIAHUPOBAHHBIM BPEMEHEM
U CTOMMOCTBIO, IPOBOAT UACHTH(UKAIMIO M aHAIN3 BO3MOKHBIX MH(OPMAILIMOHHBIX PUCKOB, IOMOIHUTEIBHO IUIAHUPYIOT OINPEC/ICHHBIE 00BEMBI
Pe3epBHOTO BPeMEHH H 3aTpat Ha CJIyJail yrpo3bl BOSHHKHOBEHHS PUCKOBBIX COOBITHH. TO ecTh B pe3yibTaTe TaKUX OIIHH IPOUCXOJHUT ONTHMHU3ALS
OU3HEC-TIPOIIECCOB, AHAITH3UPYIOTCS HH(POPMAIIMOHHBIC PHCKHU, a BBISBICHHE HOBBIX MH(OPMAIMOHHBIX PHCKOB BO BPEeMs MOHHMTOPHUHIA MOBTOPHO
OCYIIECTBIIAIOT MPOIECC, NMOKa BCE BO3MOXKHBIC PHCKHM HE OYAyT MICHTH(UIMPOBAHBI M NMPOAHAIM3UPOBAHBI, IPU 3TOM HA MPOEKT HE TPATUTCS
JIOTIOJTHATENIBHOE BpeMsi M OIO/DKeT, Tak Kak ObUIM yke 3alulaHupoBaHbl. OIMCAHHBIA METOJ MOXET OBITh HCIIONB30BaH IPH YIPaBICHAH
MHGOPMALMOHHBIMU PUCKaMU MIPOEKTOB B JIOOOW MpeaMETHON 001acTH.
KioueBnle c10Ba: OM3HEC-TIPOLECCH; HHPOPMAIMOHHBIE PHCKH; TIPOEKTHI ANDKUTAIM3ANN; YIIPABICHHE PUCKAMH; METO.

0. DANCHENKQO, D. BEDRII, A. SEMKO, O. ZAIATS

INFORMATION RISK MANAGEMENT METHOD IN DIGITALIZATION PROJECTS OF BUSINESS
PROCESSES

Risk management, in particular information risk, has always been the number one task in the development and implementation of any project.
Digitalization projects are especially sensitive to information risks, therefore risk management is constantly looking for protection mechanisms. In the
article, the authors analyzed some of the risk management methods proposed by other scientists. At the same time, there are still a number of issues in
information risk management in the process of business digitalization. Among the methods that allow minimizing the likelihood of risk events
occurring is the methodology for applying business process reengineering, which was used in the development of a new anti-risk method. At the same
time, it is proposed to investigate the effectiveness of optimization of business processes through functional cost analysis (FCA) and determine its
impact on the performance of the project as a whole. For clarity, the developers of the method propose an algorithm for optimizing the business
process using a modified FCA, which is an integral part of the information risk management method of the project. The main idea of the method is that
on the basis of the developed conceptual model of the project with its planned time and cost, they carry out identification and analysis of possible
information risks, additionally plan certain amounts of reserve time and costs in case of a threat of risk events. That is, as a result of such options,
business processes are optimized, information risks are analyzed, and the identification of new information risks during monitoring is repeated, the
process is repeated until all possible risks are identified and analyzed, while the project does not spend additional time and budget, so as already
planned. The described method can be used to manage information risks of projects in any subject area.
Keywords: business processes; informational risks; digitalization projects; management of risks; method.
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KirowoBum 3aBIaHHAM yIpaBIIiHHA
iHpOpMaiHHIMH pU3UKAMHU MPOEKTIB OpraHizamiii €
3MEHIICHHS HETaTUBHOTO BIUIMBY PH3HK-(aKTOpiB Ha
KUTTEBUI LUKI K CAMOT0 MPOEKTY 3 ypaXxyBaHHAM yCiX
00Me)KeHb, 3317151 OTpUMaHHA 0a)kaHOTO Pe3yJbTaTy, TaK i
6i3nec-npouecis (BI1) B kommaHii.

[pouec ynpasniHHA iHGOPMAIIHHUMU PU3UKAMH, SIK
NPaBUJIO, JOCUTh TPUBAINI 332 YacOM Ta peajli3yeThecsl B
KiJbKka eramiB. A came TrojOoBHeE, Led Ipolec MOBUHEH
OyTn Oe3nepepBHUM Ta TMOCTIHO YJZOCKOHAIIOBATHCS
PI3HUME METOIAMH YIIPABIIHHS, IO CIIPHATHME:

- po3po0ri SIKICHOTO Ta KiBKICHOTO aHAi3y 3arpos;

- BU3HAYCHHIO IMOBIpHUX PU3HK-(aKTOPIB;

- TIOITYKY ONTUMAJIHHOTO BUPIIICHHS TPOOIEMH.

Pa3soMm 3 TUM 3amuMmIaeThCs e LiNa HU3KA NMUTAHb
yOpaBIiHHA iHQOpMAaIifHUMHA pHU3UKaMH B MpoIeci
IifpkuTasmizamii Oi3Hecy. BusHani HasBHI iH(MOpMaIliiHi
pU3UKH, TPOAHAi30BaHi, ajge METOAM 3HMKCHHS
HEraTuBHOI'O BILNIUBY oux pI/I3I/IKiB HEI0CTAaTHHO
yHIBEpCallbHI Ta THYYKi, OCOOJIMBO 1€ CTOCYETHCS BILIUBY
Ha Oi3Hec-mpoliecy opraHiszarii.

Y 3B’A3Ky 3 IUM aBTOPH IPOIOHYIOTh METO[
VOpaBIiHHA 1HQOPMALIHHIMHA pPH3UKAMH B MPOEKTaX
IipKuTami3anmii Oi3Hec-TpoIeciB OpraHi3amii.

AHaJi3 ocTaHHIiX gocaimkens i mydaikanii. Harri
IOCTIDKCHHS 3 YIpPAaBIiHHA pPH3WKAMH CIIHPATUCS Ha

poOoT  BITYM3HAHMX Ta  3apyODKHMX  BUCHHX:
Bypxosa B.M., Bymyesa C./1., Bymyesoi  H.C.,
Bopomnaesa B.1., Tanaka X., T'oryHcbkoro B.1.,
Yepnosa C.K., Komkina K.B., Tecai FO.M.,
Hpyxunina €.A., Jlamuenxko O.b., IllaxoBa A.B.,
UYepnosoi JI.C.

ITuranasam YIOCKOHAICHHS 0i3HEec-TIpoIIeciB

opraHizamiii mpucBsueni podotm . Mimrepa, /.
Xappunrtona, C. Kyk, b. Angepcena, A.B. Kozauenko,
O.I1. boneimakosa, B.J[. MuxaiiioBa Ta iH.

PesynpraTi  momepenHiX ~ HAyKOBHX — JOCSTHEHB
CTBOPWJIN YMOBH JJIsI OAAJIBIIOTO PO3BUTKY JOCIHIIKEHb
B obmacTi yIpaBIiHHS pU3HUKaMH, 30Kpema
iHQOPMAIIHHUMH PU3UKAMH, B MPOEKTAX [IiPKUATATI3AIT
0i3Heac-TIpoLEeCiB OpraHizailiii.

Indopmaniitnuii pu3nk — 116 MOXJIMBICTb HACTaHHS
BUIIAJKOBOT roii B iHpopMaIriiHii cucreMi
MiJOPUEMCTBA, IO MNPUBOAUTH JO MOPYIIGHHS  ii
(YHKIIOHYBaHHS, 3HIDKCHHS SKOCTI iH(opMarii Hibkde
MPUIYCTUMOTO PIiBHS, B pPE3YJbTaTi SIKUX 3aBOA€THCS
IIKOJIa MiAnpueMCTBY [1].

B pobGori [2] mnpomoHyecs pHU3MK-MEHEIKMEHT
peaii3oByBaTH 4yepe3 MeTo]| BUOOpY 3aco0iB yIpaBiiHHS
iHpOpManiHHUMH pU3UKaMHu Ha HiATPYHTI
MO (iKOBAHOTO XKaAi0HOTO ATOPUTMY, KU Ha BIIMIHY
BiJl KJIACHYHOTO XaAiOHOTO aJropuTMy, aHATI3Y€EThCS HE
TUTBKHA JIOKAJThbHUM €(PEKTOM BiJ] BKIIOUYEHHS B CHCTEMY
KOHKpETHOTO 3acoly, ajle W po3rsgaroThCs HACIHIJAKH
IBOTO KPOKYy B MOAaNbHIiii poOoTi amropurMy 3
ypaxyBaHHSM CyMiCHOCTI 3aCO0iB.

B poborti [3] aBTOpM NpPONOHYIOTH NpHAMATH
pilleHHS  NPO  BJOCKOHAJICHHS  CHCTEMH  PH3HK-
MEHEKMEHTY 1H()OpPMAaLifHNX PU3UKIB HA OCHOBI aHAJI3Y

TUTbKH THX 30WTKIB BiJl pU3UKIB, SIKi HeCe ITiIMPUEMCTBO
3a TeBHUH Tmiepion dacy Oe3 ypaxyBaHHA iMOBIpHUX
30UTKiB.

ABTOp pmocmimkeHHS [4] po3poOuB (GYyHKIIOHATIHHY
MOJENb  TpoIecy  ympaBmiHHA  iH(opMariitHuMu
pu3uMKamMH, sKa 3acHOBaHa Ha 3actocyBaHHi SADT
METOMOJIOTii, BUKOPHMCTAHHS SKOi J03BOJSIE oOupaTH
ckian Ta (QyHKOIIT OCHOBHMX €TalliB aHalizy Ta
YIPaBJIiHHS PU3UKaMU OpraHizarii.

Cepex MeToniB, IIO JO3BOJISIIOTH MIiHIMI3yBaTH
IMOBIPHICTh HAaCTaHHs PHU3MKOBHX IOJii, aBTopamMu [5]
OIIMCaHa METOJOJIOTIS PEIHKUHIPUHTY Oi3Hec-TpOIeCiB,
SK (yHIAMEHTANbHE MEPEOCMHUCICHHS 1 paanuKajbHe
MIEPENIPOEKTYBAHHS ~ Oi3HEC-TIPOLECiB Ui TOCATHEHHS

MaKCHMallbHOI  Pe3yJIbTaTHBHOCTI B JUSUTBHOCTI
oprasizarii.

Jlama MeTOomoNoTiA TOEAHYE TMPONECHUH MiIXin,
MOJICTIIOBaHHS, IPOrpaMHe YIPaBIiHHS, YHPaBIiHHA

3MiHaMu, MOMEPeKAE PU3HK-(DAKTOPH.

IMpouecHuit miaxin B opraizaimisx nepeadavace [6]

- OpIEHTAIII0 TISUTBHOCTI MiANPHEMCTBA Ha Oi3Hec-
MIPOLIECH;

- CHCTEeMy  YNpaBIiHHSA  MIANPUEMCTBOM  SIK
YOpaBIiHHA OKpeMHM Oi3Hec-TporecoM, Tak i Oi3Hec-
MIPOLIECAMH B IILIOMY;

- cucteMy  3a0€3MeYeHHSA  SKOCTI  TEXHOJOTiH
BHKOHAaHHSA OI3HEC-TIPOIIECiB y MeXkaxX ICHyrodoi abo
MIEPCIIEKTUBHOI  OpPraHi3allifHO-ITATHOI CTPYKTYpPH Ta
OpraHi3aIiifHoO1 KyJIbTYpH MiAMPHEMCTBA.

[pornecHuit miaxia B ynpaBiiHHI PO3TIISAAE TPOLIECH
3 TOYKHM 30py CTBOPEHHS JOJATKOBHX I[IHHOCTEH
(BaprocTi),  mpoTiKaHHS  TpoOLEciB  Ha  3acanax
HiANPUEMHHIITBA, TOOTO sIK Oi3Hec-mporiecu [7].

Pe3ynbpraToM MpoIECHOTro MigXOny, SIK YIpPaBiiHHSI
Oi3Hec-TpoliecaMy, € y3ro/pKeHa IisTBHICTD (Kepyrouuit
BIUIMB) CyO’€KTiB yOpaBIiHHA Ha OCHOBI TMEBHOI
METOJMKH Ta 3acO0iB Ha 00 ’€KTH YIpaBIiHHA, 3 METOIO
JOCSITHEHHSI TOCTABJICHUX cCTpareriyHux Iineid. ToOTo,
MPOIECHUH MiXin Iependadae CTBOPEHHS Ha BHXOII
6i3Hec-Tporiecy KOHKYPEHTOCIIPOMOXKHOI ITpOXyKmii Ta
3a0e3neueHHs: CTadiJIbHOIO PO3BUTKY HinnpueMcraa [8].

ITigBosAui MiCYMOK: OCHOBHHUM 00’€KTOM
OPOIIECHOTO MiAX0Y € Gi3HEeC-TTPOIIECH.

B mporeci ontumizanii Gi3Hec-IpoLECiB BaXIJIHMBO
aJIEKBaTHO OIIIHUTH cHeuu(iKy BIPOBaPKEHHS HUPPOBUX
TEXHOJIOTIH y Oi3HEC-MPOIECH, MOTEHIIIHHO MOXJIMBHU 1
MIOTOYHUI piBeHb e(EKTHBHOCTI IXHBOTO 3aCTOCYBAHHS
[71.

OnuH 3 METOIB OLIHKH ¢(EKTHBHOCTI OpraHi3alii €
JOCIi/DKeHHsT  Oi3Hec-TiporieciB  4yepe3 (yHKIIOHAIBHO-
BapricHui aHaii3 (PBA).

3a [6] ®BA — meron, sikuii T03BOJISIE PaIliOHATBHO
BUKOPHCTOBYBAaTH pecypcH, 1o OepyTb ydacTb Yy
peamizamii MPOEKTIB, a TaKOX ONTHMIi3yBaTH TEXHIKO-
€KOHOMIYHi ITOKa3HUKH.

Mo cTocyeThCs AOCTIMKYEMOI TEMAaTHKH, TO JTaHUN
METOJI CHOPHUATUME YAOCKOHAICHHIO Ta ONTHUMI3arii
6i3Hec-npoLeciB.

B [6] aBTOpH BigMiYaroTh, SK IO KOXHIH (HyHKIIiT
Oi3Hec-npolecy IOCTAaBUTH BIANOBIAHY i BapTicTh, TO
MOJKHa IIPOBOJJUTH aHAJI3 32 HaIPSIMaMH:
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- BHSBJICHHS HAWIOPOXKYUX (YHKIIH 3 METOI iX
HEePIIOYSPTrOBOro BIOCKOHAICHHS;

- BU3HAYCHHS (YHKIIOHAJHHUX HANPSIMKIB;

- yac BUKOHAHHs Oi3HEC-TIPOIIECY;

- IPOBEIICHHS BApTICHOTO MOJIENIOBaHHS Oi3Hec-
IpOLECiB, 3 HACTYIHUM BH3HAYCHHSM ONTHMAaJIbHOI
CTPYKTYpH Oi3HEC-TIPOLIECY 32 HAHHMKYOIO BapTICTIO.

MexaHnizMu onTuMizamii 0i3Hec-mpoleciB
oprasizamiii pi3Hi, ajge BKJIFOYAIOTh OCHOBHI KJIACHYHI
eTand, sk [9]:

- IPO30POCTh, KEPOBAHOCTH Ta KOHTPOJIb AisIBHOCTI
HAa BCIX piBHSX;

- 3HIDKCHHS BHUTpPAT 1 4Yacy, MiABHIICHHSA SKOCTI Ta
e(peKTHBHOCTI (DYHKIIOHYBaHHS Oi3HEC-TIPOLIECIB;

- 3HIDKEHHA co0iBapTocTi podiT y Mexkax Oi3Hec-

pOIIECy;

- aBTOMAaTHu3aIlii Oi3HEC-TIPOIIECiB, K yIOCKOHAICHHS
cucteMu  (IHAHCOBOTO  YNPABIIHHSA  CTPYKTYPHUMH
MiAPO3AITIaMU;

- BUSIBJICHHS, iieHTH(IKAllis, aHaNI3 1 perjiaMeHTaris
KIIOYOBUX OI3HEC-TIPOIECIB Ta iX B3a€EMO3B’SA3KIB IS

OLIHKK e(EeKTHUBHICTI 1 NPUHHATTS pILIEHHS MPO
OIITUMI3AILiIO;
-BUABIICHHA Ta  3amlo0iraHHS  pHU3UKaM,  SKi

MPU3BOIATE IO BTPaTH e(PEKTHUBHOCTI Oi3HEC-TPOIECiB,
TOIIO.

B nmocnimxkenni [10] aBTop MpomoHye 3aCTOCYBaHHS
npotupusukoBoro mMerony ®OBA s nnaHyBaHHA
OIOIKETy TIPOEKTIB HA MPUKIIAAl YIPABIiHHA HAYKOBUMHU
npoektamu. B mpolieci 3acTocyBaHHS JaHOTO METO.NY
JMOJATKOBO  BKJIIOYEHI  eTamu, SKi  [OB’sM3aHi i3
iIeHTU(IKAIIIEI0 Ta aHATI30M PU3UKIB MiJ] Yac 3MIHCHEHHS
0i3HeC-NPOLIECIB MTIAIPUEMCTBA.

B po6ori [11] aBTOp BUKOPUCTOBYE (DYHKIIOHAIBHY

MOJENb  LIHHICHO-OPIEHTOBAHOIO  MPOTHPU3HKOBOIO
VOpaBIiHHA  MOPTQENiB  HAYKOMICTKUX  IIPOEKTIB
MANPUEMCTB, IO MMOOyIOBaHA 13 BHUKOPUCTAHHSIM

MeToJ0JoTii (yHKIioHambHOTO MozemoBanHs IDEFO0, 3
JEKOMITO3MIIEI0 TPOIECiB  Ha TPbOX pIBHIX, sKa
Y/IOCKOHAJIEHA BPaxXyBaHHSIM BEIHMYUHU 1HHOBAIIHHOCTI
HAYKOMICTKHMX TPOEKTIB TPH OI[HII LIHHOCTEH MPOEKTIB
Ta OOMEXEHHSIMH 3a PU3UKaMH 1 iX PO3NOALIOM Ha erari
¢dbopmyBaHHS TOPTQEN0 i BBEACHHAM PO3POOJICHHUX
METOJIB  IIHHICHO-OPIEHTOBAHOTO  MPOTHPU3UKOBOIO
ynpasiiaas [THIIIT Ta MeTo/1iB 3MEHILIEHHS] PHU3HKIB.

Mera crTarTi € pOo3poOJIEHHS METOMy YMPaBIiHHS
iHpOpMaNiHHIMH PU3UKAMHU B MPOEKTAX IiHKUTATI3AIl
6i3Hec-nporeciB B opranizamisx ([1BIT).

Buxsag ocHoBHOro Martepiany. Ha ocHoBi
TOTIepeIHIX JTOCIIKEHb, aBTOPU MPOMOHYIOTh METOM
ontumizamii BIl 3 BuKopuCTaHHAM MOAN(DIKOBAHOTO
(yHKI10HATIFHO-BapTICHOTO aHaIizy (®BA).
PosrmsimaeTsest MOXIUBICTE 3acTocyBanHs PBA 6i3Hec-
MpOIECiB  JUIA  aHami3y IMOKa3HUKIB  e(QEeKTUBHOCTI
BHKOHAHHS ONTHMI3AI[ifHOTO TIPOIECY Ta BU3HAYCHHS
HOTOo BIUIMBY Ha PE3yJIbTATUBHICTD MPOEKTY.

B xoxi peanizanii peimkuHIpHHTY Oi3Hec-TporeciB
[12] HeoOXimHO BpaxoByBaTH pHU3UKH Ta MOJKJIUBI
HaCJIJIKK BiJI IX HacTaHHA. [IpONOHYETHCS KilacH4Hi eTanu

TIPOBENCHHS PEIHKUHIPUHTY BIT JIOTIOBHUTH
moaudikoBanuMm PBA 3 ypaxyBanusM pu3ukiB (puc.l).
omuc BII 1
"AS 18"

'

Motnpikosanmit 2
@BA "ASIS"

|

omicBII 3

"TO BE"

'

Moznpixosanmii 4
®BA "TO BE"

OpIBHAHHSA
Mogeeit
"TOBE"i"ASIS"

IIpuitHATTa pilents
BNIPOBATKEHHS MogeTi
"TOBE" 7

Hogi mponossui
10 3MiHaM B
mozeai "TOBE" 6

PernaveHT
HoBoro BIT §

Puc. 1. Metox ontumizanii bI1 3 BukoprcTaHHAM
moudikoBanoro ®BA

Eran 1. Ha paHomy erami 37iHCHIOETBCS OIUC
Mozeni 6i3Hec-Tiporiecy «AS ISy («Sk e»).

Etam 2 mepenbadae 3acTtocyBaHHS MOIU(IKOBAHOTO
OBA nans aHanmizy MOKAa3HHWKIB €(EKTHBHOCTI iCHYIOUHX
BII 3 ypaxyBaHHAM MOXJHBHX iH(pOpMAIiHHIX
PHU3UKIB.

Eram 3 Ommcye ontuMmizaBaHy 3a JESIKAMH
nokasHukamMu wmojens BII «TO BE» («fk moBHHHO
OyTm»).

Etan 4 mepeabadvae 3acTocyBaHHS MOAU(DIKOBAHOTO
®BA s aHaiily  IOKa3HUKIB  e(QEeKTUBHOCTI
ontuMmizoBanux BIl 3  ypaxyBaHHAM  MOXJIMBHX
iHpopMaliHHUX PU3HKIB.

Ha m’aromy etami 3IiHCHIOIOTH MOPIBHSAHHS 000X
Monenedt BII 3 MeTor0 MOJaNbIIOro MPUHHATTS PIIICHHS
10710 HEOOXITHOCTI pO3pOOKH HOBHUX ifeil 3 omruMizaril
BII (eram 6) uu 3 BIpoBapKeHHS onTHMi3aBaHoro BIl B
niro (erarmm 7, 8). Y Bumaaky peamizamii etamy 6, y
BIZITIOBIHOCTI IO CXEMH METOMIy, MHpOIEC ONTHMI3arlil
MIOBTOPIOETHCSA 3 eTaIry 3.

Hacrtymuum  kpokom €  po3poONieHHs  MeToay
ynpaBiiHHS  1HQOpMALIiHUMH  pPU3MKaMH  MIPOEKTY
onrumizariii ta gimxuranizamii BI1, skuii npeacraBieHui
Ha puc. 2.

Kpox 1. Komanmowo mnpoeKkTHHX
PO3pOOISETHCS KOHIETIIIS ITPOEKTY.

Ha ppyromy kpomi 3amponaHoBaHOTO METO.Y,
MIPOEKTHUH MEHEIKEep BiIMOBIHO 0 BUMOT 3aMOBHHKA,
rianye 4yac (T) Ta Bapticts (C) mpoekTy.

Kpok 3 xapakrepusyerscst npoBoaeHHsM (RiHd):

- igeHTH(iKamis iHopMamiHUX pPH3HKIB (3 0a3m
JaHWX OpTraHi3amii BH3HAYAIOTh, JI0 SIKOi I'PYIH PHU3UKIB
MOXYTh HaJIeXaTH HaWOIBII IMOBIpHI ISl JTAHOTO
MIPOEKTY PU3HKH);

- SAKICHUM Ta KITbKICHMH aHami3 iH(pOopMamiHuX
PU3HUKIB i3 3aCTOCYBaHHSAM KJIACHYHOTO METOIy —
€KCIIEPTHOI OI[IHKH.

MEHEe[KepiB
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Puc. 2. Meton ynpapiiHHS iHGopManiiiHIMH pH3UKaMH IIPOEKTY
onruMizarii BIT

Komanma 3  ekcrmepTiB  BH3Haya€e  IpyIu
iHpOpMAIIHUX PH3HMKIB, MOXIHBICTh iX HAcCTaHHsI Ta
BIUIMB Ha pe3yJbTaT MPOEKTY. s HaOYHOCTI JOLIIBHO
BU3HAYaTH TPIOPUTETHICT I OOpOOKM  PH3HKIB,
o0y TyBaBIITH MATPHIFO IMOBIPHOCTI Ta BILTMBY HACTAaHHS
pusuKoBHX moxii [13].

Kpox 4. Ilomepemust  ekcrepTHa  OIliHKA
iHpOpMaLiHHIX pHU3UKiB cpusie MO>KJIHBOCTI
MIPOEKTHOMY MEHE/DKEpY 3aIUIaHyBaTH PE3epBHHUI Yac Ta
BUTpPaTH Ha BUIAJOK 3arpO3M BHHUKHEHHS PHU3UKOBUX
HoAiH:

ne C,, — BapTiCTh MPOEKTY,

C,, —3amaHoBaHa BapTiCTh,

ni
C,., —Pe3epB Ha PU3HK;
T,, — 4ac peaiisauii mpoekTy,
T, — 3aIulaHOBaHHMH 4ac,
T, — DE3EpB Yacy Ha PU3HK.

Kpok 5. IlpoBeneHHs po3paxyHKIB IOJIO 4Yacy Ta
BUTpAT, HEOOXITHUX JUIS peatizallii MPOeKTY.

Kpok 6 — 3acrocoByemo ontumizamito bIT 3
BUKOpPUCTaHHAM MoaudikoBanoro DBA (puc.l) mist
KOXHOTO Oi3HeC-TipoIiecy oprasizartii.

Kpox 7. BinOyBaeTbcs MOHITOpHHT iH(pOpMAIitHIX
PH3HKIB.

Kpox 8. BusBneHHS mix 9ac MOHITOPHMHTY HOBHX
iHpopMaIiHHUX pH3MKIB. 3a pe3yiabTaTaMH KpOKy &

BUSIBJISIIOTh MOXJIMBI PH3UKH Ta Bary BIUIMBY iX Ha
Oi3HEeC-TIPOIIECH TIPOEKTY .

[ToBTopenHst kpokiB 3- 8 HEOOXiTHO NPOBOAWUTH
ITOKH BCi MOXKJIMBI pU3WKK He OyIyTh ieHTH(IKOBaHI Ta
MIpOaHaJIi30BaHi.

Kpok 9. 3a BigcyTHOCTI HOBHX PH3HKIB, METOAOM
nepe0avYaeThcsl MPOBEICHHS ONTHMI3amii KoxHOro BIT
MIPOEKTY 3 BUKOPUCTAaHHAM MojaudikoBaHoro ®BA.

Kpok 10. YV Bunajaxy, Koiu HOBI pU3HKH HE BUSIBIICHI
Ta BCi Oi3HEC-TIPOLIECH IPOEKTY ONTHUMI30BaHi, TOTY€EThCS
3BITHS JIOKYMEHTalis 10 MOXIMBUM Ta HalOLIbII
iMOBipHUM  iH(pOpPMamiHHUM pHU3UKaM Ta 00 eMam
pe3epBiB yacy Ta BUTpaT Ha HUX.

B ymoBax mocriifHOTO icHYBaHHS iH(OpPMAIIHIX
PU3UKIB MEHEIKepH 3aCTOCOBYIOTH  Pi3HOMAaHITHHHN
IHCTpYMeHTapiil Ta METOAH, IO CIPSMOBaHI Ha 3HIDKCHHS
pusukiB. OnmcaHuid MeTOx MOXe OYTH BHKOPHCTaHHA
NIpY yNpaBiiHHI iHGOPMALIHHUMK PU3UKAMU HPOEKTIB B
Oynp-sikii  mpenMeTHiIH — obOmacti. Bim  mo3Bossie
3aIlulaHyBaTH TaKi OCHOBHI IMOKa3HUKHU IPOEKTY, SIK Yac Ta
BapTiCTh,  3ape3epByBaBIIM B  HUX  MOXIJIUBHUH
MOHA/IIUIAHOBMH Yac Ta BUTPATH Ha 3arpO3W BHHUKHEHHS
PHU3HKOBHX MOIiH.

BucnoBku. [IpoBeneHuili anami3 JTiTepaTypHHX
JDKEepet TOCHiDKYBaHOi TEMH IOBOIUTD, III0 METOJMYHI Ta
MPAaKTHYHI  PO3POOKH, SKi CTOCYIOTBCS  YIPaBIiHHS
MPOEKTAMHA JiJDKHTANI3aNii Ha OCHOBI YIOCKOHAJECHHS
0i3HEeC-TPOIIECiB, IIIe MaJI0 HOCIHIIKEHI.

Onrumizanis Gi3Hec-TpoleciB MOXe BiOyBaTHCS 3a
pI3HMMH CLEHapisiMH Ta MeXaHi3MaMH BUKOHAaHHS.
VY 10CKOHaIEHHIO Oi3HEC-TIPOLIECIB MPUAISIETHCS BEJHKA
yBara, SIK €(eKTHBHOMY IHCTPYMEHTapil0 [isUIbHOCTI
opraHizauii 4M MiANPUEMCTBA, SKUIl CIPHSE 3POCTAHHIO
MIPOYKTUBHOCTI, 3HIKEHHIO BUTPAT, MOJIMIIEHHIO SIKOCTI
MPOAYKTY (MOCIYTH) Y BIIMOBITHOCTI 10 BUMOT KJI€HTIB i
CTIO’KHBAYIB.

ABTOpPHM BBaXaloTh, IO JOLIJIBHAM Ha eTarli
orrrumizanii BIl € ypaxoByBaHHS MOXIMBUX PH3HKIB, i3
BUKOPHCTAHHSIM 3allpOIIaHOBAHOTO METOAY YHpaBIIiHHSA
iHpopManiHHUMU PU3UKAaMU MTPOEKTY onTuMizanii BII.

Lleit wmeron 3abe3medye aHami3 pU3UKIB  Ta
ynockoHaneHHs1 BI1, 3 MOXJIMBICTIO TUIaHYBaHHSI pe3epBY
O0/KETY Ta Yacy Ha BHUIIAJIOK 3arpo3.

IMomaneira pobGota y  HAmpsMi  JAOCIIKEHHSI
IUIAHYETHCS Yy BUIIISAI PO3POOKH MaTeMaTHYHOIO arapary
peamizamii  MeTOAy  yOpaBIiHHA  iH(oOpMaIiitHIMU
pu3uKaMu poekTy onrtumizamii BIT.
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0. b. JAHYEHKO, A. 3. KOPEHEA

AHAJII3 CUHEPTETUYHOI'O NIAXOAY 10 YIIPABJIIHHSI TIPOEKTAMU

VYpaBniHHS IPOEKTaMH, SIK HayKa, € Ie 30BCIM MOJIOZOIO i mepeOyBae B MPOIeCi MBUAKOIO PO3BUTKY, a TAKOXK B IpOIieci MeHeTparil y BCi ramysi
HApOJHOr0 TOCHONAPCTBA i HE TIMBKU BHCOKOTEXHOJIOTTYHOTO CEKTOPY TaKoro, sk iH(popMaliiiHi TeXHONIOrii, OaHKH, aepo-KOCMiuHA raiy3b, a i B
OyniBesbHY, arpapHy, TOPTiBeJlbHY, TOIO. B Cyd4acHHX yMOBax >KOPCTKOI KOHKYPEHIii KOMIaHil 3aCTOCOBYIOTh IPOEKTHI MiJXOIH 5K JO BEICHHS
0i3Hecy, Tak i B OKpeMHX BHYTPIIIHIX Ta/ab0 30BHINIHIX MpoekTax. Take mMpoOKe 3aCTOCYBaHHS MPOEKTHHX IIIXOMIB B CBOIO YEpry BHMArae Bif
CaMHUX METOOJIOTIH YIpaBIIiHHI NPOEKTAMH aJanTalii MmiJ KOHKPeTHi Gi3HeC-yMOBH PO3BHTKY, MOIIYKY HOBHX iHCTPYMEHTIB, METOMIB, MiAXOMiB. 3
MOMDK YCiX CyYacHHX HAIpSAMKIB PO3BHTKY B YNPABIiHHI MPOEKTAMHU, BUPI3HAETHCS CBOIMU HAYKOBO-NPAKTHYHUMH METOJAMH — CHHEPreTHYHUM
migxin. OcoOMMBICTIO CHHEPreTHYHOTO MiAXOMy A0 YNPAaBIIHHSA NPOEKTaMU € 3a0e3IeUeHHs HaiOiIbII peeBaHTHOrO CTAaHy IO BiTHOIIEHHIO [0
30BHIIIHBOTO Ta BHYTPILIHBOTO CEPENOBHUIIA, CTIHKICT Ta PO3BUTOK NPHU 3MiHI MapaMeTpiB BIUIMBY 32 PaxyHOK BHYTPILIHIX caMoopraHizamiiHux
nporueciB. Buxomstun 3 pe3ysbTaTiB MPOBEACHOrO aHATI3y HAyKOBHUX IyOIiKaliif BITYM3HSAHHMX Ta 3aKOPAOHHHMX HAYKOBLIB Ta JOCIIIHHUKIB 00JacTi
CHHEPreTHYHOTO MPOEKTHOTO YIPABIIHHSI, 3p00JICHO BUCHOBOK, 110 AAHHI aCIIEKT € MEPCIEeKTHBHOK 00JIaCTI0 K0CiiKeHHsT. CHHePreTHYHUN MTiXix
B YIIPaBJiHHI IIPOEKTAMH, 3aBISKH BHYTPILIHIM CaMOOpraHi3alifHUM MpoLecaM, Ma€e BEJIUKHIT IIOTEHIIA) 10 PO3BUTKY Ta MPAKTUYHOTO 3aCTOCYBAHHSI.
B crarTi npoaHanizoBaHO iCHYIOUi Ta MOTEHLIHO MOXJIMBI 00JaCTi PO3BUTKY CHHEPreTHYHOIO MiX0AY B YIPABIiHHI MPOEKTAMH.
Kuro4oBi c10Ba: mpoeKT; caMoopraHizais; CHHEpreTHKa, MEeTOROJIOTI] yIpaBIiHHS.

E. B. JAHYEHKO, A. 3. KOPEHEA

AHAJIN3 CHHEPTETUYECKOI'O IOAXOJA K YITPABJIEHHUIO TIPOEKTAMUA

VipaBineHne IpoeKTaMH, KaK HayKa elle COBCEM MOJIOAa M HAaXOOHTCSA B IIpolLecce ObICTPOro pa3sBUTHSA, a TaKke B IpOIEcce MEHeTPalud BO BCe
OTpaciy HapOJHOTO XO35ICTBA M HE TOJIBKO BBICOKOTEXHOJIOTUYHOTO CEKTOPA, TAKOT0 KaKk HH(OPMAIMOHHBIC TEXHOIOTHH, OAHKH, a9p0-KOCMUYecKast
0Tpacilb, a U B CTPOUTEIILHYIO, arpapHyo0, TOProByo , U T.A. B COBPEMEHHBIX yCIOBHSX )KECTKOM KOHKYPEHIMH KOMIIAaHUM NPUMEHSIOT MIPOEKTHbIE
MOAXO/bI KaK K BeIECHUIO OM3Heca, TaK H B OTJEIbHBIX BHYTPEHHUX H/WIM BHEIIHUX MPOeKTaxX. Takoe IHPOKoe IPHMEHEHHE IPOEKTHBIX IOJX0A0B B
CBOIO OdYepelb TpedyeT OT CaMHX METOJOJIOTHH YIpaBJICHHs NPOEKTaMU aJaNTaIlMd II0J KOHKPETHbIE OM3HEC-yCIOBHS Pa3BHTHS, IIOMCKAa HOBBIX
HMHCTPYMEHTOB, METOJOB, MOIXOJO0B. M3 BCEX COBPEMEHHBIX HANpABICHUH Pa3BUTHUSA B YIPABICHUU IIPOEKTAMHU, OTIMYAETCS CBOUMM HAay4yHO-
MPaKTUYECKHMMH METOIaMU —CHHepreTuuecKuii noaxoa. OcoOeHHOCTBIO CHHEPIHYECKOro MOJX0/a K YIIPaBISHHUIO IIPOEKTaMHU SBIIsIeTCs oOecriedeHre
HanOoJee PEIeBaHTHOTO COCTOSIHYS IO OTHOIICHHWIO K BHENIHEW M BHYTPEHHEH Cpele, YCTOHYMBOCTH M Pa3sBHTHE IPU M3MEHEHHH I1apaMeTpoOB
BO3JEHCTBHS 32 CYET BHYTPEHHHX CAMOOPTaHU3AL[MOHHBIX IIPOLECCOB. MICXOoms W3 pe3yibTaToOB IIPOBEACHHOIO aHANIN3a HAYYHBIX ITyOJIHKaImit
OTEUECTBEHHBIX U 3apYOEKHBIX yUEHBIX U HCCIIenoBaTesleld 001acTH CHHEPreTHIECKOT0 IPOEKTHOTO YIPaBIeHNs, CAENaH BbIBOJ, YTO JaHHBIH aCHEeKT
SBISICTCS TIEPCIIEKTHBHOM 00nacThio wmccienoBaHus. CHHEPreTHYecKHi IOXOX B YIPaBICHHHM IIPOEKTaMHu, Onaromapsi BHYTPEHHHM
CaMOOpPraHU3aIMOHHBIM IIpOIleccaM, MMeeT OONBINOH MOTEHIHAl K Pa3BUTHIO M IPAKTUYECKOMY NPUMEHCHHIO. B cTaThe NpoaHAIM3HpPOBaHBI
CYILECTBYIOIMIUE U IIOTEHIIMAIBHO BO3MOXKHbIE 00IaCTH Pa3BUTUSI CHHEPIUUECKOTr0 OAX0/1a B YIPABICHUH IPOCKTAMH.
KiroueBbie €10Ba: IIPOEKT; CAMOOPTraHU3alMsl; CHHEPIeTUKA; METOJ0JIOTMHU YIIPABICHHUSL.

E. DANCHENKO, A. KOREIBA

ANALYSIS OF SYNERGETIC APPROACH TO PROJECT MANAGEMENT

Project management as a science is still very young and is in the process of rapid development, as well as in the process of penetration into all sectors
of the economy and not only high-tech sector such as information technology, banking, aerospace, but also construction, agriculture, trade , etc.
industry. In today's conditions of fierce competition, companies use project approaches to doing business and in some internal and / or external
projects. Such a wide application of project approaches, in turn, requires from the methodology of project management adaptation to specific business
conditions, development, search for new tools, methods, approaches. The synergetic approach differs from all modern directions of development in
project management by its scientific and practical methods. The peculiarity of the synergetic approach to project management is to ensure the most
relevant state in relation to the external and internal environment, stability and development when changing the parameters of influence due to internal
self-organization processes. Based on the results of the analysis of scientific publications of domestic and foreign scientists and researchers in the field
of synergetic project management, it was concluded that this aspect is a promising area of research. A synergetic approach to project management due
to internal self-organization processes has great potential for development and practical application. The article analyzes the existing and potential
areas of development of a synergetic approach in project management.
Keywords: project; self-organization; synergetics; management methodologies.

Beryn. CydacHi MeTomouorii BeZIeHHS TPOEKTIB - 118
KBIHTECEHIIiSI KpaluX CBITOBHX MPAKTHK, CTAHIAPTIB Ta
IHCTpyMEHTiB, SKi  TOCTIHHO  pPO3BHUBAIOTECS  Ta
BIIOCKOHAJTIOIOTHCS, BHHAXOIYM HOBI mimxomu. CydacHi
MIPOEKTH - 1€ CKJIAJHI KOMIUIEKCH B3a€MOJIN TEXHOJIOTIH
Ta BCIX Yy4acHHKIB TpoekTy. CydacHe IIPOEKTHE
yIpaBiiHHS 0a3yeTbCs HA YINPaBIIHCHKHX NpOLENypax,
chucTeMax 3BITHOCTI Ta KOHTPOJIO, BHKOPHUCTaHHI
TUMOBOro iHctpymenrapito [3]. Ta 3 orminy Ha
CTAaTUCTHUKY KiJIBKOCTI He3aBEPIIEHNX MPOEKTIB, 310paHy B
3BiTi CHAOS Report kommanii The Standish Group [14],
MIOJIOBHHA TPOEKTIB mepedyBae y CTail HeBH3HAYEHOCTI:

BUHIIIN 32 paMKd OODKETYy, Yacy 4M 3MIHFUIUCS Il
TITBKH KOXEH TpPeTilf MpoekT nocsrae ycmixy. OmHa 3
BXIMBUX MPUIHH NPOBATY IIPOEKTIB MOJIATAE B TOMY, 10
il cthopmoBaHi HE 9ITKO Ta BiJICYTHICTh
BIZINIPAlbOBAaHOTO MEXaHI3My peaji3alii Ta KOHTPOIIO
BuKOHaHHsA [12]. Jlemanmi MpOEKTH CTAOTh CKIIAJIHIIINMU
B peamizamii, Bce OLIBII 3pOCTAIOTH BHMOTH JIO
3MEHIIECHHS JKHUTTEBOTO LMWKy MPOEKTIB 0e3 BTpaTH
SIKOCTI TpoaykTy mpoekty [3]. Sk Bkaszye aBtop [16],
TpaauLiiiHe YIpaBIiHHS NPOEKTAMU Ma€ CIIPaBy 3 YAMOCH
BiJIOMHM, TMPOTHO30BAaHMM, a B OIUIBIIOCTI BUMAAKIB B
Cy4acHOMY CTPIMKOMY PO3BHTKY CBITY, IO 3aBEPIICHHIO
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HPOEKTA, MPOLYKT MPOEKTA, LIJIBOBUIT pe3ysIbTaT MOXKE He
BimmoBigatu moTpebdam. HaBiTh poO3BUTOK ciMmeicTBa
THYYKHX ITepaTHBHO- iHKpEMEHTaIbHUX MeToxiB [13] He
rapaHTyloTh JOCSATHEHHS mijged. Bci mi YMHHUKA
BIUIMBAIOTH HA 3MiHY NapaJurM{ BEACHHS NPOEKTIB 3a iX
3MICTOM Ta 4YacoM, Ta MOTPeOyIOTh HOBHX MimxomiB [4].
OnmHMM 3 MEpCHEeKTUBHMX MiJXOJIB J0 3MIHM MapajurMu
YIOPaBIiHHS TPOEKTAMH € CHCTEMHO-CHHEPreTHYHUH
migxin. [os0BHOO MepeBaro0 CHCTEMHO-CHHEPT€THYHOTO
MiAX0My € HWOro MIKTUCIMIUTIHAPHICTh, SKa IHTETPyeE B
co01 3HAHHS Ta METOJIMKH 3 Pi3HUX HAYK.

AHami3 ocraHHix gocaimkeHb i myOgaikamii.
[TutanHs po3BUTKY Ta HOPMYBAHHSI HOBHX METOMOJIOTIH B
YOpaBIiHHI MPOEKTAMHU 3apa3 MIHUPOKO JOCIHIIKYETHCS SK
HAYKOBIIIMH, TaK 1 MPAaKTUKaMH INIPOEKTHOTO MiIXOLy B
oMy cBiti. Bee GinbIre HayKOBII CXHIISIOTHCS 10 TOTO,
IO TMapagurMa BEJCHHS MPOEKTIB MNOTpedye 3MiH.
HeniniiiHicTh, mo (OpMYy€EThCS B yMOBax HOBOTO THITY
HAYKOBOI palioHanbHOCTI [9] y migxomi mo hopmMyBaHHS
HOBOI TapagurMH YHpPaBIiHHS HPOEKTAMH, 3MYLIYE
BYCHUX BHMXOAUTH 32 PO3JUIbHI 0ap’epy HayKOBUX
JUCUMIUTIH, 3MYUIye IIyKaTH pilleHHs Ha CTHUKY,
mepexpecTi Halpi3HOMAaHITHIIITNX HayK, T00OTO
3aCTOCOBYBAaTH  TPHWHIMIM  CHHEpreTHKH. IluraHHA
CHCTEMHO- CHHEPTeTHYHHAX MIiAXOOiB B  yIPaBIiHHI
MIPOEKTAMU IMHUPOKO JIOCHIIKY€EThCS SIK YKPaiHCHKHMH,
Tak 1 3apyOKHUMH HAyKOBIIMH, 30kpeMa: bymryes C.1.,
Kozup B.1O., Hanuyx B.[., Ilogpmaxos [.B., Pau B.A.,
Boiitenko O.C., Xaken I'., Hukonuc I'., [Ipuroxun I., Ta
Oararo iHIIUX. AHai3 OCTaHHIX TOCHTIMKCHb BKa3ye Ha
Te, 1[0 CHHEPreTUYHUI MiJXifl 10 YIPaBIiHHS IPOEKTAMHU
€ CTpaTerivyHUM HANpPsIMKOM Y TOIIYKY Ta PO3BUTKY HOBOI
napajurMu BejeHHs mpoektiB. [lompu Te, sk 3a3Ha4MB
aBTOp [2], MHUTaHHA PO3MIMPEHHS METOJOJOTIYHOI 0a3u
BE/ICHHS TIPOEKTIB, 32 PaXyHOK METOJiB KOHBEPIeHI] Ta
iHTerpanii cUcTeM pi3HHUX Taly3ed HayKd pO3IIITHYTO Ta
JOCITiIKEHE HE0CTaTHERO.

Mera crarTi TONATaE B aHANI3I  ICHYIOUHX
HalpaimoBaHb MIOJ0 CUCTEMHO-CUHEPTETUYHHUX TiAXOIiB
y BEJICHHI IIPOEKTIB.

Buknag  ocHoBHOro — Marepianmy.  XpoOHOJIOTis
PO3BUTKY METOJIOJIOTIH YNpaBIiHHSA IPOEKTAMHU YiTKO
BUSIBJIIE  TIOCTYIIOBE  3aCTOCYBaHHS  IHTEIPOBaHMX
MDKIUCIMIUTIHAPDHUX ~ M1IXOJIB [2]. dinocoderki

JOCITIJDKEHHST OCHOB 1HHOBAIIMHUX CTpATeriil yrpaBiiHHI
MIPOEKTAaMU MAalOTh BECTHCA 3 YpaxyBaHHSIM CydYacHOL
KOHBEpPIeHIIl TyMaHITapHUX Ta NMPUPOJHUYUX Hapajurm,
3 BIAXOAOM BiJ JKOPCTKHX TPAAMIIHHUX MOJEINeH
mi3HaHHS, 31 3MiHOIO KpuTepiiB pamioHansHocTi [1]. Ha
JAHUM Yac YHiKaJbHI, HECTaHJApTHI, CKJIagHI  3ajadi
moTpeOyIoTh  BiA BHUKOHABI[B TPOEKTY TNPHHAHMHI
MiHIMambHI 3HAaHHS B TYMaHITapHUX, CYCHUIBHHX,
MPUPOJO3HABUNX,  EKOHOMIYHMX,  TEeXHIYHUX, [2],
NICUXOJIOTIYHMNX  JWCHUWIUIIH, 10 B CBOIO  Yepry
MIPU3BOAMTE JI0 3POCTAHHS XaocCy, HEJIHIHHOCTI. 3 OJJHOTO
00Ky, CHCTEMHI IIAXOAM B YNPABJIIHHI IPOEKTAMHU
3a0e3neuyloTh HaJEXKHY SAKICTh IIPOEKTY, Ta He
TapaHTYIOTh BHXKMBAHHS MPOEKTY MPH 3MiHI 30BHIIIHHOTO
cepenoumma. Ha nymky aBTOpiB [6] MOTPiOHO 3BEpHYTH

yBary Ha 3JaTHICTb CHCTEMH YNPABIIHHS MPOEKTaMHU IO
CaMOPO3BUTKY i caMoopraHizarii, TOOTO ix
CHHEPTETHYHICTb.

TepMmiH caMOOpraHi3ytoodi CHCTEMH BiTHOCHTBECS IO
KJIaCy CHCTEM, sIKi 3[aTHi 3MIiHIOIOTh CBOIO BHYTPIIITHIO
CTPYKTYpy Ta (YHKLiI0O y BiINOBiZp Ha 30BHIIIHI
obctaBunu. Ilim camoopraHizaiield po3yMilOTh, IO
€JIEMEHTH CHCTEMU € 3JaTHUMHU MaHimmyoBatu abo
OpraHi30BYBaTH IHII €JIEMEHTH Ti€l ) CHCTCMH TaKUM
YHUHOM, MI00 CTabLTi3yBaTH CTPYKTYpy abo (yHKIO 1O
BiJTHOIICHHIO JI0 30BHIIIHIX KoJuBaHb. [15]. Cunepreruka
3a BH3HaueHHAM ['. XakeHa 3aliMa€TbCcsi BUBYEHHAM
CHCTEM, III0 CKJIAJAIOTHCS 3 BEJIHMKOI KIJIBKOCTI YacTHH,
KOMIIOHEHTIB a00 IICHCTEM, SKI CKJIQIHUM YHHOM
B3a€EMOJIIOTH MK coboro [6]. ['o0BHA MeTa CHHEPTeTHKH
B YOpaBIiHHI TPOEKTaMH ToJsrae y 3abe3medeHHi
HAfOUIBII aNeKBaTHOTO CTAaHYy i€l CHCTEMH A0 BIUIHBY
30BHIIIHBOTO I BHYTPINIHBOIO CEPEIOBHIIA, ii CTIHKICTD 1
PO3BUTOK MpH 3MiHi IapamMeTpiB TaKOro BIUIMBY 3a
paXxyHOK  BHYTpIINIHIX  MpPOIECIB  caMOOpraHizaiiii,
3a0e3neueHHi HailOLIbII aIeKBaTHOTO CTaHy L€l CUCTEMH
0 BiJIHOIICHHIO JIO0 BIUIMBY 30BHIIIHBOTO 1 BHYTPILIHBOTO
cepenoBuma [5]. CuHepreTudyHa MOJeENb PO3BHUTKY
CKJIQJIHUX CHCTEM IIe TepexiJ BiJl OAHOTO PiBHOBAXKHOTO
CTaHy (aTpakTopa) 4depe3 JCKiIbKa HEPIBHOBaXKHUX
(Tpaektopii pO3BUTKY) A0 HACTYHHOTO pPiBHOBa)KHOTO
crany. OiHa 3 KJIIOYOBHX i7Ie CHHEPTETHKH — i€ i7es TIPo
TE, 10 Y BCSAKOI CKIAZHOI CHCTEMH iCHYE TI0JI€ MOXKIMBUX
QIBTEPHATHBHUX MIIIXIB PO3BUTKY (CHEKTP aTPakTOpiB
po3BuUTKy). B Takomy BHManKy KOXKEH HOBUH CTaH
CHCTEMH SIBJIIE CO0OI0 TPOCTIP MOXIIHMBOCTEH, 3 SKUX
Moke OyTH peami3oBaHa JIMIIEC OJHA. 3aBJaHHI
YIPaBJIiHHS TOJSATa€ B TOMY, 1100 MOTPAnUTH B 00/1acTh
TSDKIHHSA HaiOnbm GakaHoro arpaktopa abo, IHIIUMH
CJIOBaMH, IOCSTTH OUYiKyBaHOTO CTaHy CHCTeMH [5].

Jns Toro mo0 mWOTpanmuTH B 00NacTh HaHOLIBII
0a)XaHOTO aTpaKkToOpa, JOCATTH OYIKYBAaHOTO CTaHy
CHCTEMH, PO3IJITHEMO CaMOOpraHizamiiHi mpomecu. 3a
Br3HaueHHsAM Y. Embi [6], camoopranizarist — me mpoiiec,
y XOHi SKOTO CTBOPIOETHCS, BIATBOPIOETBCS — abo
BJIOCKOHAJIFOETHCSL  OpraHizalfisi CKJIagHOl JHHAMIYHOT
cucteMu. Sk mpaBWiIO, TIpH  CaMOOpraHizalliifHUX
mpolecax, — CKJIajJHa  cuCTeMa  Ha0yBa€  HOBHUX
BJIaCTHBOCTEH, eBomoionye. Camoopranizamis, sK
EBOJIIOLIHUI TIpoliec — 1ie Mepexij BiJl BeJUKOi o0nacTi
NPOCTOPY CTaHIB JI0 MOCTIHHO MEHIIOi (arpakropa), mix
KoHTpoJieM camoi cuctemu [14]. Ha mymky aBtopiB [5],
TOJIOBHOIO METOI0 CHHEPTETHKHU YNPABIiHHS POEKTAMH €
3a0e3neueHHs] HAHOUTBII aICKBATHOTO CTaHY IIi€l CHCTEMHU
T10 BIZTHOLIECHHIO JI0 BIUIMBY 30BHIIIHBOTO 1 BHYTPIIHEOTO
cepeloBUINA, ii CTIHKICTh Ta PpO3BHTOK NPH 3MiHi
rmapaMeTpiB TAaKOrO BIUIMBY 32 PaxyHOK BHYTPIITHIX
MIpoIIeCiB camooprasizartii. IIposiB edexTiB
CaMOOpraHizamii MOXJIMBHA TUIBKH TIPH  TIEBHOMY
CITIBBIJTHOIIICHHI TaKMX BJIACTHBOCTEH SK: HEIHIHHICT,
BIIKPHUTICTh, Y3TO/DKEHA B3AEMOZIS (KOT€PEHTHICTH)
cuctemu [6]. BiamoBimHO, CHHEPreTHYHHWH MiAXig B
YIpPaBIiHHI MPOEKTaMU Mae 3a0e3rnedyBaTH HENHIHHICTD
CHCTEM B CEpEIUHI IPOEKTY, BIJKPUTICTh IHX CHCTEM 1
TICHY B3a€MOJIi0 (3BOPOTHI 3B 130K, KOTEPEHTHICTH) JUIs
JIOCSITHEHHSI e(peKTy caMoopraHizarii.
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Jlnst 3abe3nedeHnsi caMoopraHizamii B MPOEKTHOMY
YIpaBIIiHHI, SK CTBEPIKYIOTh aBTOpH [7] MarmOTh OyTH
3a0e3nedueHi MeBHI MepeIyMOBH: BHPOOJICHHH MeXaHi3M
MOHITOPHHTY Ta YIpPaBIiHHA 3MiHaMU, SKUH OW BKIIIOYaB
B cebe cucTteMy HOPM, IPaBWII Ta MPOIEAYyp, SKi, B CBOIO
4yepry, BH3HadJanu O TOBEAIHKY 1 Jil0 KIFOYOBHX
YUYacHHUKIB MPOEKTY Ta aKTHBHUHA 3BOPOTHIH 3B’s30Kk. B
peaJbHUX MPOEKTAX, SK 3a3HAYAIOTh aBTOPH, TEXHOJIOTISA
caMooprasizaiii CTBOPIOETBCS CaMOI0 KOMaHOI0, Ha
cramii KMUTT€BOro nuKiny Kkomanau «Hopmanizamis
JUSUTBHOCTD»  Ta  KOPETYETbCS B HOAAIBIIOMY Y
BIINOBITHOCTI 1O yMOB. BigmoBigHO, TOBOPUTH TIPO
€IMHY TEXHOJIOTIIO BEJCHHS NPOCKTIB € HEKOPEKTHUM Ta
MH MOXXEMO TOBOPHUTH TPO PIBEHb METATEXHOJOTil s
IOCTaTHBO BENWKOI KimbKocTi mpoektiB  [7]. Taka
METATEeXHOJIOTiI MOXKe OyTH CTBOpEeHa 3a pPaxyHOK
BIIPOBAPKCHHS CHCTEMHO-CHHEPTETUYHOTO IIIXOLy IO
KOpHOpaTHBHOI  iH(GOPMaIifHOT CHUCTEMH yHpaBIiHHS
npoekramu. CHuparoyrch Ha BJIACTHBOCTI CHCTEMHO-
CHUHEPIeTUYHOTO MiJXO0/y, Ha PiBHI JIOKAJbHUX aKTHBHUX
KJIacTepiB yNpaBJIiHHS NPOEKTaMH, CTBOPEHI KOMaHIOIO
TEXHOJIOTIT caMOOpraHizamii y pi3HHUX INpOeKTax OyIyTh
YTBOPIOBATH €JMHE IIJIC, IO MPU3BEJC IO MOSBU HOBHX
SKICHUX BIIACTUBOCTEH CHCTEMH. 3aBASKH IIbOMY, Ha

ro0abHOMY ~ MakKpOpiBHI  3HAaHHS 3 yIPaBIiHHS
HPOEKTAMH CTaBaTUMYTh CTPYKTYpOBaHUMHU
(cHCTEMOYTBOPIOIOYNMH) I10 BITHOIIIEHHIO bi (o)

30BHILIHBOTO CEPENOBHINA, Ta IEPCOHATI30BAHUMHU IO
BiJHOIICHHIO JI0 BHYTPIIIHBOTO BIUTHBY [5].
Buxonsun 3 BHKJIAaJEHOrO paHille, MH PO3yMieEMO,

II0 KOMaHJga MPOEKTy TaKoXK Mae 3MIHIOBATHCS,
€BOJIIOLIIOHYBAaTH Ta BHKOPHUCTOBYBaTH B CBOid poOOTI
NPUHIUIKA  CHHEPreTHKU. ABTOpH [8] pO3TIIIIalOTh

KOMaH/1y POEKTY, SIK CUCTEMY Ta BHIJISIOTh HACTYIIHE:
1. Enementn cucremu. KoxeH eneMeHT Moxe
BHKOHYyBaTH (QyHKIi0/ (yHKIii Ta/ ab0 MaTh alrOpuT™M

2. 3B’s3kH. 3a 30epekeHHs CTPYKTYPH Ta MIJIICHICTh
CHCTEMH BIAIOBINAIOTE 3B’SI3KM MK €JIEMEHTAMH HJaHOI
cucteMd. B paMkax KOMaHAM TPOEKTY 3B’SI3KH — 1€
CYKYIHICTB (opmasHOTO i He(hOpMAITEHOTO
CIIKYBaHHS, BiTHOCHH.

3. Cuctema Mae MaTu HACTYITHI BIaCTHBOCTI:

- JOUUIBHICTh (OpIi€HTAIlis] CHCTEMH Ha JOCSITHCHHS
LTI T2 OTPUMAHHS PE3yJIbTATY);

- iepapxiyHicTh (B KOMaHAl BIACYTHS iepapxis
YIpPaBIiHHS, BCS B3a€MOZIA Oy Iy€ThCsl Ha KOOpIUHALIT Ta
MIApTHEPCTBI);

- aJaNTUBHICTH (KOMaH/Aa aIanTy€eThCS O 30BHIMIHIX
YMOB HaiO11p11 €(pEeKTUBHUM IIUIIXOM);

-mam’ate  (TyT, $AK BJACTUBICTh BiATBOPIOBATH
TIOTIepeTHIH TOCBi KOMaH/N) ;

- pisHOMaHITTI cTaHiB  (0OyMOBJICHE
KUTBKICTIO ~ €JIEMEHTIB  CHCTEeMH  pi3HOI
COLIIAIbHOT, TEXHIYHOT, JTFOJICHKOT).

CyKymHICTh BCIX [UX YHHHHUKIB MPU3BOJUTH [0
3apOJUKEHHS CaMOOpraHizaIlii B MpOEKTHINA komaHmi. Tak
sk OyJIb sIka cUcTeMa, B TOMY YHMCII 1 CoIlianbHa, TSOKI€E 10
piBHOBary, 3amyck caMoOpraHi3aliHiX IPOLECIB B MeXKax
MIPOEKTHO-OPIEHTOBAHUX KOMIIaHiI Mae OyTH iHIIIHOBaHO
YCBiZIOMIIEHO, Ta MiATPUMYBATHCS CHCTEMOIO
peryioBaHHS MEX JaHoro mpomecy. /[ mporo B
MIPOEKTHO-OPIEHTOBaHI KOMIaHii Ma€e BiIOYTHCS TIepexin
Bil TpagWMiHHOI MOZETI YTpaBIiHHSA 1O iHHOBANiWHOI,
KpeatuBHOI Monenmi. Ha OCHOBI MOpIiBHSIBHOTO aHANi3y
mpoBeieHoro B cTarti  [8] 0aumMo  BiOMIHHICTB
TpaAMLIHHOT Ta KpeaTHBHOI CHCTEM yrpaBiiHHs (Tadm. 1).

Sk BugHO 3 Tabn. 1, TeopeTHYHI KOHICMILI, IO
JIeKaTh B OCHOBI YIpaBIIiHHA TNPOEKTaMH, KpeaTHBHE
YIPaBJIiHHS CTBOPIOE B CEPEAMHI MPOEKTHO- OPIEHTOBAHOT
KOMITaHii CEpeIOBUIIE, B SKOMY MOMKJIMBUN 3amlycK
CHCTEMHO-CHHEPTeTHYHOT MOJIEIIi YIPaBIIiHHS IIPOEKTAMH.
B ymoBax TpamMuiifHOro ympaBiiHHS, B MPOEKTHO-

BEJINKOIO
IPUPOAN:

nii. KoxkeH 4ieH KOMaHIM Mae MaTH BHU3HA4YeHY POJb, OPIEHTOBaHMX  KOMIIAHISIX  3allyCK  CHHEPTEeTHYHOTO
00JacTh MIsITBHOCTI Ta BiMMOBIJANBHOCTI, SIK B KOMaHII  MiJXOIy MaJOHMOBIpHA.
TakK i B IIPOEKTI.
Tabmuus 1 — Buan ynpapiiHHS TPOEKTaMU
TeopeTHuHI KOHIIEMIIIT, IO JIeKaTh YrpasiiHHs
B OCHOBI YIIPABIiHHS IPOEKTAMH TpaauIiiHe KpeaTHuBHE

Buuts

YnpaBisTH HaAyKOBO Ta 3a TPABHUIIAMH

HecranpapTHOMY, TBOPYOMY MiJIXO/Y

Po3pobisie

Teopii 6opoTeou

Teopii cniBpoGiTHHITBA, TApMOHI3aIlil BiTHOCHH
(cTeHKXOIIIepH, AIbSIHCU, MEPEXi)

Ipuitmae crpaterito

SIK TPaeKTOPIlO PyXy IO MOCTaBIEHOI METH

SIK KOMIUIEKC PillIeHb 3 O3UI[IOHYBAHHS
MIPOEKTHO-OPIEHTOBAHOT OpraHi3ailil B CepeIOBHII
(cTpateriuHui MOTEHIA, KITFOUOBI KOMITETEHIIIT)

BBaxkae 0CHOBOIO 1100y 10BH
oprasizamii

®DparmeHTario i

Bupinenns 6i3Hec-mporieciB (I{IHHICTb, MOTIK
CTBOPEHHSI LIIHHOCTI)

3a/ae CpsIMOBaHICTh
iH(pOpMALIHHIX TOTOKIB

3Bepxy 10 HU3Y

B Oy ap-KOMy HaIpsMKY

Bu3Hauae roJ0BHOTO KOPHCTYBada

IuuBiz, o 3aiiMae neBHy nocay, Ta iHIi

Bynb-sikuit 4ieH NpoeKTHO-OpiEHTOBAHOT

indopmari ocobu, sIKi MalOTb JIOCTYII oprasizatii Ta Oy/1b-sIka rpymna
Opragi3oBye poboTy InuBigyansHO Ta B IpyHax B xomaHzmax
BukoHye KepiBHUIITBO, CIIUPAIOYHCH Bnany ta MotuBanio JloBipy Ta CriBpOOITHHITBO (JIiAEPCTBO i
Ha KyJIBTypa)

OpraHi3oBy€e HaBUaHHS IEPCOHATY

[HaMBITyaJIbHE Ta JUCKPETHE

I'pynose Ta nocriiine (yrpapiiHHS 3HAHHSIMH)

CHoBiTy€e KOHLETILIO MPOAYKTY

T"onoBHe SIKICTB, sIKa CTBOPIOE IH(EepEHIIIaLli0

T'onoBHE 3HM)KEHHS 1iHH, SIKICTh TOBUHHA OyTH 32

TOBapy Ta JIO3BOJISIE MMiABUILYBATH IiHY BU3HAYEHHAM
IDicepeno [7]
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OTxe, MU MaEMO HACTYIHY TPA€EKTOPIIO0 PO3BUTKY
3MIiHM TIapaJurMH: 3MiHa VYIOPaBIiHHSA TIPOEKTAMH B
MIPOEKTHO-OPIEHTOBAHMX KOMITAHISX Ma€ PO3MOYATHCS 3i

3MIHA TIOXOAYy [0 VYHOPABIIHHA TPOEKTAaMH  Bif
TPaTUIIIfHOTO YIpaBITiHHS, 30CepeKEHOT0 Ha
npouenypax, —Ipouecax, g0  KPEaTUBHOTO, KU

30Cepe/PKCHNH Ha BHYTPILIbOOPraHi3alliifHiil MOBEMiHII.
B cBoro uepry,

KpPEaTHBHUH MiJXiJ] CTBOPUTH CEPEIOBHUIIE, B STKOMY
MOXIIMBHH 3aIlyCK CHHEPreTHYHHUX IPOLECIB, Ta 3aIyCKY
CaMOOpraHizalifHuX NPOIECIB Y NPOEKTHUX KOMaH[ax.
Jiis TpUIIBUAIICHHA pyXy IO HaHIA TpPaekTopil s
MIPOEKTHO-OPIEHTOBAHMX KOMIIAHIA IOTPIOHO CTBOPHTH
HOBI IHCTPYMEHTH, METOOM Ta METOIOJNOTii, sfKi O 3a
CBOEI0 CYTTIO OyJM 3acHOBaHI Ha CHHEPTETHUYHOMY
migxoni. Jlana Tema motpeOye BceOITHOTO Ta IPYHTOBHOTO
HAYKOBOTO JJOCIIi[KCHHSI.

BucHoBkn. [IpogiBriu aHais3 TEHACHLIN
MOXITHBOTO PO3BUTKY CHCTEMHO-CHHEPT€THYHOTO
MiIX0/y IO YNpPaBIiHHSA NPOEKTAMH, MOXXEMO 3pOOUTH
HACTYITHI BUCHOBKH:

B ymoBax, fKi JAUKTy€ TJO0AJIbHUA PUHOK 110
BiTHOIICHHIO O TPOEKTIB, U1 JOCATHEHHS IiIel
MIPOEKTIB TapagurMa IPOEKTHOTO MIAXOAY Mae OyTH
3MiHEHa.

Jus toro, mo0 NPOEKTHO-OPI€EHTOBAHI KOMIIaHii
MOTJIM BHKOPHCTOBYBATH HOBI IAXOAW AO YHPaBIiHHA
NPOEKTaMM, YIPABIIHHI B TAaKUX KOMIIAHIsIX Mae

3MICTHTHCS BiJ TpaAULIiTHOTO migxomy bl
KpEaTHBHOTO.

OnuH 3 MepCHEeKTUBHUX HANpsSMIB PO3BUTKY HOBOI
napajurMi  HPOEKTHOTO  MIIXOAy 1€  CTBOPEHHS
CHCTEMHO-CHHEPTreTHYHO1 Mozedi YIPaBJIiHHS

MPOEKTaMH, B OCHOBi SIKOT OYJIyThb BHKOPHCTOBYBATHCS
caMOOpTraHi3aliifHi MPOIECH.

CHCTEMHO-CHHEPreTHYHA ~ MOJENb  YMPaBIiHHS
MPOEKTaMH, Ha JaHOMY €Tari 3HAXOJUThCS Ha CTamil
HAYKOBOT PO3pOOKHM Ta MOIIYKY ONTUMAIBHUX PIllIeHb, K
Ha MaKpOpiBHI, TaK 1 Ha PiBHI METaTEXHOJIOTII.

IMomaneim  gOCHiKEHHS Oyae COpPSMOBAHO Ha
PO3pOOJICHHS HOBHX METO/IB, MOJEJICH Ta IMiAXOIIB 00
peamizaiiii TEOPETHYHHMX HAIMpPAIIOBaHb B  00JacTi
CTBOPCHHS CUCTEMHO- CHHEPTeTUYHOT MOJIEITI YIIPABITiHHS
MIPOEKTaMHU.
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0. ZACHKO, D. KOBYLKIN, I. ZACHKO

MODELS OF INFRASTRUCTURE PROJECT MANAGEMENT BY MEANS OF HYBRID
TECHNOLOGIES

In the scientific article the actual scientific and applied task of development of models of management the infrastructure projects by means of hybrid
technologies is solved. A thorough analysis of research in the field of infrastructure project management and identified its unresolved part. Was
conducted the analysis of the subject area of the state of implementation of infrastructure projects at the regional level; terminological base of scientific
research; a system of normative legal acts in the field of financial regulation of infrastructure projects and programs at the regional level and standards
for project management; international experience in implementing programs at the regional level; modern approaches to the management of
infrastructure projects and programs at the regional level. A scientific and applied concept of hybrid management of infrastructure projects and
programs at the regional level by means of convergence of knowledge systems for project management has been developed. Described the project
environment of infrastructure projects and programs at the regional level, which includes the core implementation and operation of infrastructure
projects and programs using hybrid technologies at the regional level, and four blocks underlying the set of parameters and values of such projects and
programs. It is determined that the complexity of infrastructure projects and programs of the territorial system determines the problem of project
management, and accordingly the complexity of projects. Thus, complex projects are projects with a high level of uncertainty of input data, high
probability or magnitude of potential risks and the need to use different approaches in project implementation, including the involvement of a
relatively large number of experts in different fields of specialization. Scientifically based methods and mechanisms of hybrid management of
infrastructure projects and programs at the regional level allow to identify and implement possible measures to improve the situation in the region and
improve the organizational and functional structure of resource management.
Keywords: infrastructure project; project management; project environment; hybrid technologies.

O. b. 3449KO0, /1. C. KOBHJIKIH, I. I'. 3449KO

MO/IEJII YIIPABJIIHHSI IHOPACTPYKTYPHUMU IIPOEKTAMU 3ACOBAMM I'IBPUIHUX
TEXHOJIOI'TH

VY HayKoBiil CTAaTTi BUPILICHO aKTyalbHE HAYKOBO-NPHKIAIHE 3aBIAHHS PO3POOKH MOeNell yIpaBIiHHS iHOPACTPYKTYPHHUMH HPOEKTAMH 3ac00aMU
ribpuaHux TexHojorii. IlpoBeneHO IPYHTOBHHMIA aHA3 MPOBENCHHX OCTIMKEHb y cdepl YHpaBIiHHS iHQPACTPYKTYPHUMH MPOEKTAMH Ta
ineHTudikoBaHo ii HeBHpilIeHy YacTHHY. IIpoBeneHO aHAIi3 MpeAMETHOI ramy3i CTaHy peaiisawii iHQPACTPYKTYpHHX HPOEKTIB Ha PETiOHAIBHOMY
piBHI; TEPMIHOJOTIYHOI OCHOBH HAYKOBOTO [JOCII/DKCHHS; CHCTEMH HOPMATHBHO-TIPABOBHX akTiB y cdepi (HiHAHCOBOTO perysrOBaHHs
iH(pPACTPYKTYPHHUX HPOEKTIB Ta IPOrpaM Ha PeriOHAIBHOMY piBHI Ta CTAHAAPTIB 3 YIPABIIHHS IPOEKTAMH; MIXXHAPOIHHUIT JOCBI peanizawii mporpam
Ha perioHabHOMY PiBHI; CyYaCHHX MiJXOMIB 10 YIPAaBIIiHHS iHQPACTPYKTYPHHMH IIPOEKTAMHU Ta IPOTpaMaMy Ha perioHaiIbHOMY piBHI. Po3zpobneHo
HAYKOBO-NIPHKJIAAHY KOHIICMIII0 TiOPUAHOTO YIPABIiHHS IHQPACTPYKTYpHUMHU MPOEKTAMH Ta MpOrpaMaMi Ha perioHAIbHOMY piBHI 3acobammu
KOHBEPreHIlii CHCTEM 3HaHb 3 YIPaBIiHHA mpoektamu. OnucaHe MPOEKTHE CepefoBHIIe iHPPACTPYKTYPHUX MPOEKTIB 1 MPOrpaM Ha perioHATbHOMY
piBHI, IO BKJIOYAE SAPO BIPOBAMKEHHS Ta (YHKLIOHYyBaHHS iH(PACTPYKTYpHHX IIPOEKTIB Ta IPOrpaM 3acobaMy TiOPHIHHX TEXHOJOTiIH Ha
perioHambHOMY PiBHI, Ta YOTUPH OJIOKH, IO JI€XaTh B OCHOBI (JOpMyBaHHs HaOOpY MapaMeTpiB Ta 3HAYEHb TAKUX MPOEKTIB Ta mporpam. Busnadewo,
IO CKJIAAHICTh IH(PACTPYKTYPHUX MPOEKTIB 1 MpOrpaM TEPUTOPiadbHOI CHCTEMU BU3HA4Ya€ MPOOJEMY YIPaBIiHHS NPOEKTAMH, a BiIMOBITHO 1
CKJIAZHICT MPOEKTiB. TakMM YHHOM KOMIUICKCHHMH IIPOEKTAMH € TNPOEKTH 3 BHCOKHM DIBHEM HEBHM3HAYCHOCTI BXIJAHHX [AaHHX, BHCOKOO
WMOBIPHICTIO 4YM BEJIMYMHOIO TOTEHLIWHMX PHU3HMKIB Ta HEOOXIJHICTIO BUKOPHCTAHHS PI3HMX MIIXOJIB Yy peamizalii MPOEKTiB, y TOMY YHCIHi i3
3aJIy4€HHSAM BiJJHOCHO BEJIMKOI KUIBKOCTI €KCIEPTIB y pi3HHMX ramy3sx creriaiizauii. HaykoBo oOrpyHTOBaHI METOAM Ta MEXaHi3MU TiOpHIHOTO
YTIpaBJIiHHS iHQPACTPYKTYPHUMH TIPOEKTAMHU Ta MPOTpaMaMM Ha PETriOHaIbHOMY DiBHI JIalOTh 3MOTY BH3HAUMTHU 1 peasi3yBaTH MOXIMBI 3aX0]U 3
MOKpAIIEHHs CUTYAllii B perioHi Ta BAOCKOHAINUTH OpraHi3aliifHy i (yHKIIOHAIBHY CTPYKTYPH YIPaBIIHHS PECYypCaMu.
Kuaio4osi c1oBa: iHQpacTpyKTypHHUII IPOEKT; YIPaBIiHHS IPOEKTAMHU; IPOEKTHE CEPEIOBHILE; TIOPUIHI TEXHOJIOTII.

O. b. 3449KO, /1. C. KOBbIVIKHH, I. I'. 3A49KO

MO/IEJIN YIIPABJIEHUSI THOPACTPYKTYPHBIMHU IPOEKTAMU CPEJICTBAMU I'MBPUTHBIX
TEXHOJIOT U

B HayuHOII cTaThe pellieHa aKTyalbHasi Hay4HO-IIPHKNIaIHAas 3a1a4a pa3paboTKH MOJENeH ynpaBieHus] HHOPACTPYKTYPHBIMU IPOEKTAMHU CPECTBAMH
THOPHIHBIX TeXHONOTHH. TIpoBeneH 0OCTOATENBHEII aHAN3 MPOBEACHHBIX UCCIIENOBaHM B cepe ynpasieHns HHQPACTPYyKTYPHBIMH TIPOEKTAMA U
naeHTHGHUIUPOBaHA ee HepelleHHas 4acTh. IIpoBeleH aHaIM3 HpeIMETHOH 00NacTH COCTOSHMS peanu3alud HHOPAaCTPYKTypHBIX IIPOEKTOB Ha
PETHOHAIBFHOM YPOBHE; TE€PMUHOIOTHYECKOH 0a3bl HAyYHOTO MCCICAOBAHUS; CHCTEMbl HOPMATHBHO IPAaBOBBIX akToB B cdepe QuHAHCOBOTO
peryimpoBaHus HHPPACTPYKTYPHBIX MPOEKTOB U MPOrpaMM Ha PETMOHAIBHOM YPOBHE M CTaHAAPTOB IO YIPAaBJICHHIO MPOEKTAMH; MEXTyHapOTHBIH
OIIBIT peaNU3alUy IPOrpaMM Ha PETHOHAIBHOM YPOBHE; COBPEMEHHBIX IOJXOAO0B K YIPABICHHIO HHOPACTPYKTYPHBIMU IPOEKTAMU U HPOTPaMMaMH
Ha PeTHOHAILHOM ypoBHE. PazpaboTana Hay4HO-IIPHKIagHAsl KOHIENNUS THOPUIHOTO yIIpaBIeHHsI HHQPACTPYKTypPHBIMH IIPOEKTAMHU U IIPOrpaMMaMu
Ha PErHOHAIEHOM YPOBHE CPeJICTBAMH KOHBEPTEHIIMH CUCTEM 3HaHHIA MO yIPaBJICHHIO poekTaMu. OIMcaHHas NPOEKTHAs cpesia HHpacTpyKTypHBIX
IIPOEKTOB U IPOTPaMM Ha PETHOHAIBHOM YpPOBHE, BKIIIOYAIONIAS PO BHEAPEHUS U (yHKIMOHUPOBAHUSA HH(PACTPYKTYPHBIX HPOEKTOB U IPOrpaMM
CpelICTBAMH THOPHIHBIX TEXHOJNOTHWII Ha PErHOHAIBHOM YPOBHE, W UeThIpe ONoKa, JeXamue B OCHOBe (HOpMHPOBAHHS Habopa IapaMeTpoB U
3HaYeHNH TAKUX IPOEKTOB M IMPOTPaMM. YCTaHOBIEHO, YTO CIIOKHOCTh MH(PACTPYKTYPHBIX HMPOEKTOB M IPOrpaMM TEPPUTOPUAIBHON CHCTEMBI
ompezenseT NpobiieMy yIpaBIeHHs IPOEKTaMU, @ COOTBETCTBEHHO U CIIOKHOCTb IPOEKTOB. TakuM 00pa3oM, KOMILUIEKCHBIMH IIPOEKTaMU SIBIISIOTCS
OOBEKTBl C BBICOKHM YPOBHEM HEONPENENCHHOCTH BXOAHBIX [AHHBIX, BBICOKOH BEPOATHOCTHIO WM BEIMYMHONW NOTCHIUANbHBIX PHUCKOB U
HEOOXOJMMOCTBIO HCIIOIB30BAaHUS Pa3JIMYHBIX MOJXOJOB B PEaTN3alMM MPOEKTOB, B TOM 4YHCJIE C HPHBICYCHHEM OTHOCHUTEIBHO OOIBIIOTO
KOJIMYECTBA OKCIEPTOB B DA3IHUHBIX OTpacisiX coeruammsanuu.HaydHo oOOCHOBaHHBIE METOOBI U MEXAaHH3MBI THOPHIHOTO YIPaBICHUS
HHOPACTPYKTYPHBIMH HPOEKTAMH M HPOrpaMMaMH HAa PETHOHATLHOM YPOBHE IIO3BOSIIOT ONpPEACHHTh M PEeaan30BaTh BO3MOXKHBIE MEpHI IIO
YIy4IICHUIO CHTYalllH B PETHOHE M YCOBEPIICHCTBOBATh OPTAHU3AIMOHHYO M (ByHKIIOHAIBHYIO CTPYKTYPY YHPABIICHHS PECYpCaMH.
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Introduction. Today in Ukraine and the world in the
context of new trends in infrastructure project
management it is advisable to use hybrid management
technologies, which have proven themselves as best
practices in large-scale global projects such as the
Eurotunnel under the English Channel. Hybrid
technologies in this version allow you to integrate the
values of all stakeholders of these projects. In Ukraine, a
large-scale state program "Large Construction™ is being
implemented, which is aimed at building transport,
educational, social and sports infrastructure. The large
number of stakeholders of this program, the complexity of
hierarchical links between them at the regional, public and
private sectors requires the use of hybrid management
technologies.

Analysis of recent research and publications.
Implementation of infrastructure projects is a complex
process that is formed by clearly structuring the stages of
project implementation, taking into account various
parameters and obtaining a project product. A number of
domestic and foreign scientists, including S.D. Bushuyev,
0.B. Zachko, Yu. P. Rak, O.V. Sydorchuk, R.T. Ratushny
and others, dealt with issues and problems of
implementation of projects, programs and portfolios of
infrastructure projects in Ukraine and the world
[1-5,11-12].

Scientific research of Bushuyev S.D. consider
methods and models to integrate different approaches to
flexible project management and programs on the example
of construction projects and ensure their sustainability in
rapid and even critical changes in internal and external
environment and trends in the short and long term, taking
into account the dynamics and adequate response and
providing compensation for changes in project manager
management processes [1-3].

In the research of Sydorchuk O.V., Ratushnyi R.T.
are analized the features of knowledge for the
organization and application of project and operational
activities of hybrid project management, as well as system
links between them, which determine the quality of
management process and decision making.

Based on domestic and foreign experience, it can be
said that ensuring the effective functioning of any
complex infrastructure project or program, including
regional or territorial systems, is achieved by converging
mechanisms of proactive and reactive management.

The purpose of the research. The aim of the article
is to develop new, hybrid models of infrastructure project
management and programs using classical and flexible
project management methodologies.

Main part. We consider the structure of
infrastructure projects and programs in the regional
context as the development of a highly efficient hybrid
system that includes a feasibility study and decision-
making process. The content of such a comprehensive
optimization approach is that the design process takes into
account the whole set of values of situations and decisions

when choosing the best project environment and,
accordingly, projects and programs in it.

Table 1 - Scientific schools of infrastructure project

as a project
goal and the
result  of a
combination of
operational and

management
Researcher Object of Scientific result
research

Bushuyev S.D. - Management | - Tools for the
of feasibility of using
infrastructure convergence in the
programs based | formation of innovative
on hybrid | methods and models of
methodology; project management;

- Management | - Requirements for the
of creative | level of competence of
potential of the | project participants and
project team; cognitive models  of
- Convergence | knowledge

in the | accumulation;
formation  of | - Terminological tools
innovative of the paradigm of
methods  and | convergent approach;
models of | - Innovation in project
project management.
management.

Kozyr B.Yu. - Industrial - Model of adaptive
object and its | system of hybrid dual
infrastructural control;
program of | - Hybrid project
development of | management
the Mykolayiv | methodology;
plant of bakery | - Genom model of
products on the | hybrid methodology for
basis of | managing infrastructure
hybridization programs.
technology;

- FErosion of

competencies

of innovative

projects.
Sydorchuk O.V., - Creation of a | - Methodology of
Ratushnyi R.T. unique product | combining project and

operational
management of hybrid
projects.

development of
methodological
management of

project
activities
(hybrid).

Neizvestnyi S.1. - Convergent - Convergent
technologies technologies and
for the | synergistic effect of

increasing management
efficiency.

projects  and
programs in
turbulent
environments.

digitalization
projects.

Verenych O. - Project - Economic and
management mathematical modeling
and their | in project and program
impact on | management;
economic - Information approach
development; in the management of
- Infrastructure | infrastructure projects

and programs.
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As a rule, at the first stage at the level of the
technical task of designing a convergent system for the
formation of infrastructure projects and programs at the
regional level use verbal-deductive or verbal-logical

modules. However, these models are practically invisible
and not at all suitable for carrying out certain formal
transformations of the topology in automatic mode.

Economy

Decentralization

Infrastructure projects |/

-

Organizational and technical
system

Infrastructure

Hybrid threats and programs at the P;SE\Z%E;E@?CB
Psychological and regional level |\ " &G Cultural and art complex
sociological complex : : -
HopMmariBHo-Tipasosa Software Architecture
peryasnis .
T environment e
@ ( Core ) @
T Vo --\Convergence of methods/—._ ~7_

Science

Educational program ;‘"
of infrastructural
public projects

Technically-oriented
disciplines

Cybernetics

designing

i projects and public-
AF D private partnership

Technologies
Infrastructure

Production

Informatization

programs

Fig. 1. Project environment of infrastructure projects and programs at the regional level:

where P. 1,..., P. 15 - the set of values of projects and programs

Current project management methodologies such as
PMBOK, P2M, PRINCEZ2, IPMA and ISO standards do
not take into account such a component of hybrid
management.

Elements of the theory of hybrid management of
infrastructure projects and programs at the regional level,
presented in the paper, complement and interconnect with
existing areas of project management, such as quality
management, risk management. The quality of the project
is a subjective characteristic, so this property does not
fully reflect the essence of development. Risk in the
narrow sense is the probability of an undesirable and in
most cases resource-intensive event in the project. The
concept of risk does not go beyond the duration of the
infrastructure project, as shown by the analysis of most
information resources. The theory of hybrid management
of infrastructure projects and programs at the regional
level involves providing a set of measures at the planning
stage of the project in order to ensure sustainable
development at the stage of operation of the project
product, result or service.

Priority is given to the generalization of theoretical
and applied provisions of hybrid management of
infrastructure projects and programs at the regional level
based on the separation of a new branch of hybrid
management in project management. This is achieved by
clarifying different approaches to the management of
infrastructure projects and programs in crisis situations
using convergent technologies that form a new theory of
hybrid management of infrastructure projects and
programs at the regional level.

The essence of hybrid management of infrastructure
projects and programs at the regional level is to
decompose the concept of system development both at the
hierarchical levels of complex systems (project, project
product, project team) and at the concept of “regional or
territorial socio-economic system" (teritorial, regional,
national, cross - border, international).

In fact, the complexity and complexity of
infrastructure projects is the root cause of the problem of
hybrid program management, as such projects or their
programs are implemented and implemented in order to
progress in the state of development at the regional level.
The complexity of infrastructure projects and programs
may be related to the complexity of the project product
being created or generated at the stage of project
implementation or finalization.

The complexity of infrastructure projects and
programs of the territorial system determines the problem
of project management, and accordingly the complexity of
projects. Complex projects include projects with a high
level of uncertainty of input data, high probability or
magnitude of potential risks and the need to use different
approaches in project implementation, including the
involvement of a relatively large number of experts in
various fields of specialization. The following key points
need to be taken into account during the implementation
of complex infrastructure projects:

- high level of uncertainty of the input data of the
infrastructure project, which triggers the probability of a
large number of ways to achieve the goal of the project
(results);
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- the need to attract a large number of specialists,
experts, professionals from different fields of activity;

- a high degree of influence of risk factors, which is
likely to lead to a wider variation of unforeseen results.

Thus, the actual convergent approaches make it
possible to take into account in the cognitive model of
hybrid management of infrastructure projects and the
program of parameters of complexity (complexity), which
can be identified by formalizing its main components.
Construction of models of this type of complex
organizational and technical systems as a means of
forecasting can be based on an approach based on
modifications of known models.

The considered problem of hybrid management of
infrastructure projects and programs at the regional level
enabled the development of a cognitive model of hybrid
management of hybrid infrastructure projects and
programs at the regional level, which allows to obtain a
synergistic effect from the point of view of system
development - post-project state.

Conclusions. In the given article the actual scientific
and applied research on development of models of hybrid
management of infrastructure projects is carried out. The
main scientific results of the study correspond to the
purpose of the work and give grounds for the following
conclusions:

A thorough analysis of the scientific state of the
problem of management of infrastructure projects and
programs, which gives grounds for the assertion of the
lack of scientific justification for the use of hybrid
technologies for project and program management. It is
shown that modern systems of knowledge and
methodologies of project and program management are
not sufficiently integrated into infrastructure projects and
programs at the regional level.

Benchmarking of reactive mechanisms for managing
infrastructure projects and programs in Ukraine and the
world.

A mechanism for hybrid management of
infrastructure projects and programs at the regional level
has been developed. It is substantiated that the specifics of
implementation The concept of convergence of
knowledge on project management
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1. KADYKOVA, YU. OVSIUCHENKO, I. CHUMACHENKO

METHOD OF STAKEHOLDERS’ IDENTIFICATION BASED ON THEIR VIEWS IN STRATEGIC
MANAGEMENT OF SOCIAL PROGRAMS

There has been proposed the method of stakeholders’ identification in strategic management of social programs. It is designed to recognize and assess
the strength of causal relationships of failure of social projects and programs. The method is based on the differentiation of stakeholders by their ideas,
which is revealed in the example of inclusive educational projects. The concept of stakeholder priority number has been introduced. The matrix "risk
priority number" / "stakeholder priority number" is offered. We have developed the method of stakeholders’ identification based on their views in the
strategic management of social programs, which consists of 7 Steps. Step 1: development of a questionnaire for the cause-and-effect relationships of
the failure of inclusive educational projects according to the imagination of stakeholders of different groups. Step 2: survey of respondents with
differentiation by stakeholder priority number and three groups of stakeholders: the state as a system of institutions; citizens with disabilities or their
legal representatives; neurotypical visitors to institutions or their legal representatives. Step 3: investigation of stakeholders' perceptions of the cause-
and-effect relationships of failure of inclusive projects according to the 6M method (Lan, Machines, Materials, Methods, Measurements, Mother-
nature). Step 4: charting of Isikawa diagrams. Step 5: quantification of the strength of the identified relationships according to the Failure Mode and
Effects Analysis method based on the results of a survey of respondents using the method of calculating the priority number of risk of failure mode.
Step 6: ranking of the reasons for failure modes according to the "risk priority number" / “stakeholder priority number" matrix. Step 7: development of
conclusions and recommendations. The analysis of the results of the poll with the identification of causal links will identify areas of disparity in the
views of various stakeholders on the reasons for the failure of inclusive educational projects. Quantifying them makes it possible to identify the most
important aspects that need to be addressed as a matter of priority on the part of project and program managers.

Keywords: stakeholder; strategic management; social programs; project management; program management; inclusion; socio-economic
reforms.

1. M. KA/THKOBA, IO. B. OBCIOYEHKO, I. B. YYMAYEHKO

METO/JI IIEHTU®IKAIIl CTEAKXOJIJIEPIB HA OCHOBI iX VABJEHDb Y CTPATETTYHOMY
YHPABJIIHHI COOIAJIBHUMMU TPOI'PAMAMMUA

[pononyetbest MeTox imeHTH(]IKaNil CTEHKXOJIAEPiB y CTPATEriYHOMY YIPABIiHHI COLIAIBHUMH MPOrpaMaMH, NPH3HAYCHHIl IJsI BUSBICHHSI Ta
OLIIHIOBaHHS IOTY)KHOCTI IPHYMHHO-HACIIAKOBUX 3B’S3KiB HEYCIIIIHOCTI COLaJBbHUX NPOEKTIB Ta IporpaM. MeTox IpyHTYeThCsS Ha qudepeHmianii
PI3HUX TPYI CTEHKXOJAEPIB 3a iX ySBICHHIMH, [0 PO3KPUBAETHCS HA MPUKIA/l IHKITIO3MBHUX OCBITHIX MPOEKTIB. BBemeHe MOHSTTS MPiOPUTETHOTO
4yucna CTeHKxoepa. 3amporoOHOBaHA MATPHIS «IIPIOPUTETHE YUCIO PH3UKY» / «IPIOPHUTETHE HYHCIO cTeiikxonaepa». PospobneHuit  meron
ineHTHdIKanii CTEHKXOIIEpiB Ha OCHOBI iX ySBJICHb y CTpaTerivyHOMY YIpPaBIiHHI COI[ialbHUMU IIPOrpaMaMy, sIKHH cKiafaeTbes 3 7 eramiB. Etam 1:
PO3poOKa aHKETH LIOJ0 IPUYMHHO-HACIIJIKOBHX 3B’S3KiB HEYCIIIIHOCTI iHKIIO3HMBHUX OCBITHIX IPOEKTIB 3a YSIBOI CTCHKXOJJEpIB PI3HUX IPYIL
Ertam 2: onmuTyBaHHS PECMOHIACHTIB 3 AU(epeHIialieio 3a MPIOPUTETHHM YHCIOM CTEHKXOJaepa Ta TPbOMa IpyMaMH CTEHKXOJIEPIB: AepikaBa sK
cucTeMa IHCTUTYLIH; TpOMaisHH 3 iHBAIIHICTIO a0o iX 3aKOHHI NpeICTaBHHKH; HEHPOTHIIOBI BiABimyBadl 3aKkiajiB/ycTaHOB abo iX 3aKOHHI
npeacTaBHUKK. Etan 3: gociikeHHs ysBIeHb CTEHKXOJIAEPIB PO MPUYMHHO-HACIIIKOBI 3B SI3KM HEYCHIIIHOCTI 1HKJIIO3UBHUX MPOEKTIB 32 METOAOM
6M (Man, Machines, Materials, Methods, Measurements, Mother-nature). Etan 4: moGyznosa aiarpam IcikaBu. Etam 5: kinbKicHa OIliHKa ITOTY>KHOCTI
BUSIBIEHHX 3Bs3KiB 3a Mertoxukoro Failure Mode and Effects Analysis 3a pe3yibTaTamMu aHKETYBaHHS PECHOHJICHTIB i3 3aCTOCYBaHHSM METOLY
PO3paxyHKy MNpPIOPUTETHOTO YHMCIAa PU3MKY BHHUKHEHHs TNEBHOI HeBiAmoBigHocTi. Etam 6: pamXyBaHHS NPUYMH HEBIJMOBITHOCTI 32 MaTpUIEIO
IPIOPUTETHE YHUCIO PU3UKY» / IIPIOPUTETHE YHCIO cTelkxonaepa». Eran 7: po3poOka BHCHOBKIB Ta pexomeHzaauiil. [lpu aHamizi pe3ynbraTiB
COLONUTYBAHHS IIONO JOCTIPKYBaHHX IPUYMHHO-HACIIIKOBHX 3B'I3KIB MDK COLIaJbHO-eKOHOMIYHHMH (akTopamMu OyXyTb BHSBIEHI 30HH
JIUCTIAPUTETY YSBJICHb PI3HUX CTEHKXOJJIEPIB MPO MPHUYMHU HEYCHILTHOCTI 1HKIIO3MBHUX OCBITHIX MpoekTiB. KijbKicHa 1X OIliHKa Ja€ MOKIIUBICTh
BHSIBUTU HAMOUIBII BaXJIMBI aCHIEKTH, SIKi MOTPEOYIOTh MEPIIOYEProBOro pearyBaHHs 3 00Ky KepiBHUKIB IIPOEKTIB Ta MPOTPaM.

Koro4oBi ciioBa: cTeiikxoniep; cTpaTeTiuyHe YNpaBIiHHS; COIialbHI IIPOrpaMy; MPOEKTHHI MEHEDKMEHT; POTPAMHE YIIPaBIIiHHS, iHKIIO3is,
COLiaJIbHO-eKOHOMIYHI pehopMu.

U. H. KA/IBIKOBA, IO. B. OBCIOYEHKO, H. B. YYMAYEHKO

METOJ MJEHTH®UKALINUA CTENKXOJJIEPOB HA OCHOBE UX IPEJCTABJIEHUII B
CTPATETMYECKOM VYIIPABJIEHUM COIIUAJILHBIMY ITPOTPAMMAMM

Ipennaraercss MeTol MACHTH(HUKAIMH CTEHKXOJIEPOB B CTPATErHYECKOM YINPABICHHH COLHAILHBIMH HPOrPaMMaMH, MNPEeIHA3HAYEHHBIH ISt
BBISABICHHS U OLEHKH MOIIHOCTH IPHUYHHHO-CIEICTBEHHBIX CBs3ell HEYCIENIHOCTH COLHMANbHBIX HPOEKTOB M IpOrpaMM. MeTol OCHOBaH Ha
qupdepeHIaniy  pa3IUYHBIX TPYNI  CTEHKXOJJIEPOB COTNIACHO WX IIPEJCTABICHMSM, YTO pPACKPBIBACTCA HAa MPHMEpPEe WHKIIIO3MBHBIX
00pa3oBaTeNbHBIX IPOSKTOB. BBElEHO TOHATHE NPHOPHTETHOrO 4YHcIa cTelkxompepa. IIpeaoxkeHa MaTpHIa «IPHOPHTETHOE YHCIO
PHCKa»/«IIPHOPHTETHOE YHCIIO CTefKxonaepay. Paspaboran Meros naeHTHHKALMHE CTEHKXOIIEPOB HA OCHOBE X HPEJCTABICHUH B CTPATErHYECKOM
YTIPaBICHUH COIMAEHBIMU HPOTPAMMaMH, COCTOSIIMKA n3 7 s3ramoB. Ortam 1: pa3paboTka ONMPOCHHWKA IPO MPHYNHHO-CIIEACTBEHHBIC CBS3H
HEYCIeNIHOCTH HHKIIO3UBHBIX 0OPa30BATENbHBIX IPOEKTOB COTJACHO MPEJCTaBICHUAM CTEHKXONAEPOB PAa3IMYHBIX TIPYMI. Otam 2: ompoc
pecrionaenToB ¢ auddepeHnuanyeil Mo NPUOPUTETHOMY YMCIYy CTefiKXolaepa M TPeM TIpYNIaM CTeHKXOJNAEPOB: IOCYIapcTBO KaK CHCTeMa
MHCTUTYIUH; OCOOBI C HHBAIMIHOCTBIO WIM UX 3aKOHHbBIC IIPEJCTABUTENM; HEHPOTUITHMYHBIC ITOCETUTENH YYPEKJICHWH WIM WX 3aKOHHBIC
HpeACTaBUTENH. DTan 3: UCCleOBaHUe NPEICTABICHHI CTEHKXONIEPOB O IPUINHHO-CIIEACTBEHHBIX CBSA3AX HEYCHEIIHOCTH HHKIIO3UBHBIX TIPOSKTOB
metonoM 6M (Man, Machines, Materials, Methods, Measurements, Mother-nature). Drtan 4: nocrpoenue amarpamm VcukaBbl. Otanm S:
KOJIMYECTBEHHAsl OLICHKAa MOIIHOCTH BBIABICHHBIX cBsA3ell mo Meromuke Failure Mode and Effects Analysis mo pesyibraTtamM aHKETHPOBAHHS
PECIOHJEHTOB C HCIIONBb30BAHHEM METOJA pacyeTa NPHOPHTETHOTO YMCIA PUCKA BO3HHKHOBEHHS OIPENEICHHOTO HECOOTBETCTBHS. OTam 6:
pamKUPOBAaHHE NPHYHH HECOOTBETCTBHS IO MATPHIIE «IIPHOPHTETHOE YMCIIO PHCKa»/«IIPHOPHTETHOE YMCIO cTefikxomaepay». Dram 7: pa3paboTka
BBIBOJIOB M peKoMeHpaamuil. Ilpy aHamuse pe3ysibTaTOB COLONPOCAa IO BBISBICHHIO HPUYMHHO-CIEJCTBCHHBIX CBSA3€H MEXJAy CONHMAIbHO-
SKOHOMUYECKHMHU (hakTopamMu OymyT OOHapy»KEeHbI 30HBI [MCIAPUTETa MPEACTABICHHIl PasHBIX CTEHKXONAEPOB O MPUYMHAX HEYCIEBAEMOCTH
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MHKIIIO3UBHBIX 00pa30BAaTE/NbHBIX MPOCKTOB. KoJMYecTBeHHas WX OLCHKA I[TO3BOJSIET BBIIBHTH HamOojee BaKHBIC acCIeKThl, TpeOyrorue
HIepPBOOYEPETHOTO PEarHpOBAHUS CO CTOPOHBI PyKOBOAHUTENICH MPOEKTOB M MPOTPaMM.

KualoueBble ciaoBa: creiikxoszep;
yIpaBieHHE; HHKITIO3HS; COLHAIBHO-OKOHOMUUYECKHE pehOpMBIL.

Introduction. In recent years, Ukraine has been
paying more and more attention to social programs. There
are several socio-economic reforms. In particular, an
inclusive society is being formed, which is essentially a
reengineering of the social order based on the principles of
equal rights of all citizens (persons with disabilities in
particular) to be included in all spheres of life and create
appropriate opportunities for these rights [1]. There is
some state support for inclusive projects and programs
that are initiated and implemented at various levels. This
mainly applies to education. And although inclusive
secondary education was regulated at the legislative level
more than 10 years ago, in fact only in 2017 children with

103 013 104 065

CTPATEru4eCKOe YyMpaBJICHHUE,

COLMAJIbHBIC MPOrPaMMBEI, HpOeKTHBIﬁ MEHEPKMEHT, IIPOrpaMMHOC

disabilities were given the opportunity for inclusive
education in secondary schools. In Kharkiv in the 2019-20
academic year there were 118 inclusive classes, where 181
students with special education needs (SEN) were
studying. This is despite the fact that the city has almost
2,500 such children, ie just only 7%. In the 2021-22
academic year in this city there are 201 inclusive classes,
where 318 students with special needs are getting an
education, ie about 12,5%.

In Ukraine, there have been in average about
100,000 school-age children with disabilities these years,
and only 27% of them studied in inclusion. It is 6 times
more by quantity than 5 years ago (Fig. 1) [2].
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Fig. 1. Quantity of children with special educational needs for different organizational forms of education in Ukraine in 2016-2021

These dynamics indicate the following:

- reform of the education system concerning the
introduction of inclusion is carried out with a constant
positive dynamic;

- the level of students with SEN who receive
inclusive education is still far from the level of
educational systems of developed countries;

- more than 25,000 students with SEN in inclusive
education today and five years of experience in
implementing inclusion in education provide a sufficient
number of stakeholders for inclusive education of
inclusive educational projects.

At the same time, in Ukraine there is a problem of
social isolation of people with disabilities. This is the case
historically and the average citizen has no experience of
communicating with a person with a disability. The
process of including children with disabilities in society is

socially acute, complex, and controversial, so there is no
doubt that not all stakeholders correctly understand it. We
believe that because of that not all inclusive educational
projects are successfully implemented. Therefore, we
believe that it is interesting from both scientific and
practical points of view to identify where the disparity of
ideas of different stakeholders arises, to quantify the
identified causal relationships, which will provide
informational support for developing management
decisions to managers of various levels of inclusive
educational projects. According to the classification
proposed in the article [3], they belong to the category 11
"Social projects" subcategory 11.2 "Socially-forming
projects".

The field of knowledge of project stakeholder
management is gaining of paramount importance in this
context, as the processes of inclusion programs are
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complex, socially acute, and contradictory. Along with the
reform of the social sphere of Ukraine, methods of project
and program management are also being developed [4, 5].

The purpose of the article is to expand the tools for
managing social programs to improve the efficiency of
reforming the social sphere of life of the community.

The methodological base of the research is:

- a survey of stakeholders conducted by modern
online tools with the interpretation of results according to
the author's classification of stakeholders of inclusive
educational projects;

- a study of the cause-and-effect relationships of
failure of inclusive educational projects was performed
using the 6M method (Man, Machines, Materials,
Methods, Measurements, Mother-nature) with the charting
of Ishikawa diagrams

- quantitative assessment of the strength of the
identified relations was carried out according to the
method of FMEA (Failure Mode and Effects Analysis)
based on the results of surveys of respondents using the
method of calculating the priority number of risk of failure
mode (RPN).

The main results of the research. According to the
PMBoK [6], the management of project’s stakeholders has

four processes, each of them has certain features in the
management of inclusive projects:

1) stakeholder identification is the process of
regularly identifying project stakeholders, as well as
analyzing and documenting relevant information about
their interests, involvement, interdependence, impact and
potential impact on project success;

stakeholder engagement planning is the process of
developing approaches to involving project stakeholders
based on their needs, expectations, interests and potential
impact on the project;

stakeholder engagement management is the process
of communicating and working with stakeholders in order
to meet their expectations, respond to problems and
facilitate the appropriate involvement of stakeholders;

monitoring of stakeholder involvement - is the
process of monitoring the relationship of project
stakeholders and adapting strategies to attract stakeholders
by modifying strategies and plans for involvement.

Let's consider the first of the stakeholder
management processes - they are identified in the context
of inclusive project management. To do this, we highlight
the following sets and subsets of stakeholders of inclusive
projects (Table 1).

Table 1 — Identification of inclusive project stakeholders

subset of subset of Definition Interdependence
stakeholders stakeholders causes impact | is affected
1 2 3 4 5
A the state as a system of institutions: —B
—C
AA government agencies; ——AB
—AC
AB local governments; —>—AC AA—>—
AC management and staff of institutions: —B AB——
—C B—
C—
ACA management and staff of institutions; ——C BD——
BA—
ACB management and staff of institutions; ——BE
——BB
ACC management and staff of institutions;
B persons with disabilities or their legal representatives: A—
Co—
BA persons with disabilities seeking inclusion; —BD BD——
—BA Co—
—C
BB persons with disabilities seeking segregation; —BE BE—>—
——ACB Co—
BC persons with disabilities seeking isolation; —BF BF—>—
Co—
BD legal representatives of persons with disabilities seeking ——BA BA—
inclusion; ——ACA Co—
—C
BE legal representatives of persons with disabilities seeking ——BB BB—
segregation; ——ACB Co—
BF legal representatives of persons with disabilities seeking ——BC BC—
isolation; Co—
C neurotypical visitors to institutions or their legal —AC AC—
representatives: ——B ACA——
B—
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The end Table 1
1 2 3 4 5
CA preschool children; CEA——
CF—»—
CG——
CB primary school student; CEA——
CF—-—
CG——
CC middle school student; CD—
CD high school student; —CC
CE young people; CF—
CEA young parents ——CA
—CEB
CEB childless young people; CEA—
CF middle-aged persons; ——CA
—CF
CG elderly persons; ——CA
where —0oO — affects the stakeholder o; on a 10-point scale, for example, as in the article [7]; and
——0 — causes a strong impact on the an assessment of the level of interest Iy on the same scale
stakeholder O; (ie "Interest™).
o— — is affected by the stakeholder o; The results of the calculation of the SPN for all
o—— — is strongly influenced by the identified groups of stakeholders are proposed to

stakeholder o.

To prepare for the second of the stakeholder
management processes - stakeholder involvement
planning - we need to differentiate selected stakeholder
groups according to the priority of management work with
them. To do that, it is proposed to supplement the well-
known Power Interest Matrix with quantitative estimates
of stakeholders in each quadrant of the matrix through the
method of calculating the priority number of the
stakeholder:

1) assess the probable ease of changing their beliefs
T, on a 10-point scale

2) assess the frequency of occurrence of the situation
for the manifestation of the attitude of stakeholders of the
u-th group to the inclusion of K, on a 10-point scale;

3) evaluate the frequency of the H, ratio on a 10-

point scale
4) quantify identified stakeholders by calculating the
stakeholder priority number (SPN):

SPN, =T,K H,, SPN = (1+1000),

where T, is the probable ease of changing the belief of

stakeholders of u-th group regarding
T, =(1+10);
K, — frequency of occurrence of the situation for the

inclusion;

manifestation of the attitude of stakeholders of the p-th
group to inclusion; K, = (1+10) ;

H, — the frequency of the manifestation of the
stakeholder’s attitude of the pth group to inclusion;
H,=(1+10).

Each quadrant of the Power Interest Matrix, in
addition to the SPN, will assess stakeholders' level of
significance of the possible impact of wu-th group of
stakeholders on the success of the P, project (ie "Power")

supplement the method described in the article [7] to
determine the expectations of stakeholders and adjust
them.

The investigation of the cause-and-effect
relationships of the failure of inclusive educational
projects was conducted using the 6M method in terms of
different groups of stakeholders with the charting of the
Isikawa diagram, namely:

man — a group of causes related to the human factor;

machines — reasons related to equipment (technical
support);

materials — reasons related to materials;

methods — the reasons connected with technology,
and processes organization;

measurements — the reasons connected with methods
of measurement, and control of quality;

mother-nature — the environment in the
manufacturing (including availability, sound absorption
and sound insulation, brightness, lighting, which will
affect the focal stakeholders).

As the respondents are considered with
differentiation into three groups of stakeholders (described
above), charting of the Ishikawa diagram is performed for
each of the groups:

1) A - the state as a system of institutions: public
administration; local governments; management and staff
of institutions / institutions (management and staff of
inclusive institutions / institutions; management and staff
of segregation institutions / institutions; management and
staff of other non-inclusive institutions / institutions);

2) B - persons with disabilities or their legal
representatives:  persons with disabilities seeking
inclusion; persons with disabilities seeking segregation;
persons with disabilities seeking isolation; legal
representatives of persons with disabilities seeking
inclusion; legal representatives of persons with disabilities
seeking segregation; legal representatives of persons with
disabilities seeking isolation;
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3) C - neurotypical visitors to institutions or their
legal representatives: preschool children; primary school
students; middle school students; high school students;
young people; young parents; childless young people;
middle-aged persons; elderly persons.

The failure of inclusive education projects is
presented as a function

g=g(Cat,),
where Cat, — 7-th category of causes of the problem.

In this case 7= (1+6):

"man"atn =1;
"machines"at n = 2;
"materials" at 7 =3;

Cat, =
" |"methods" at 7 = 4;
"measurements” at n =5;
"mother —nature" at 7 = 6.
The reasons are denoted by @,]“ — the reasons

caused by the u-th failure mode in the #-th category of
reasons that lead to the problem of failure of inclusive
educational projects, where p is the counter of failure
modes. To visualize the cause-and-effect relationships of
the investigated factors according to the above
classification, the Isikawa diagram is used, which is a
graphical arrangement of factors influencing the object of
analysis on the principle of cause and effect. Today there
are a number of powerful automation tools for researching
[8 - 10]. For instance, Business Studio can be used. This
business modeling system, which allows you to create a
comprehensive consistent business process model of
strategic management in accordance with the
methodology of structural analysis and design SADT,
provides responsibility for the main results of this activity,
maintains a balanced scorecard, goal tree visualization and
cause-and-effect relationships  (Fishbone Diagram).
Business Studio supports FMEA (Failure Mode and
Effects Analysis) [11, 12] by the RPN method (Risk
Priority Number):

1) determine the level of significance of the possible
consequences of each of the x-th failure mode Z, on a

10-point scale;
2) assess the frequency of their occurrence F, ona

10-point scale;
3) evaluate the complexity of their detection of D,

on a 10-point scale;
4) quantify the complex risk of failure mode through
the calculation of the priority number of risk (RPN):

RPN, =Z,F,D,, RPN =({,..,1000),

Hou?

where Z, is the level of significance of the possible

consequences of each of the u-th failure mode;
Z,=(1+10);

F, is the frequency of occurrence of each of the p-th

failure mode; F, = (1+10) ;
D, is the difficulty of detecting each of the p-th
failure mode; D, = (1+10).

Thus, we have developed the method of
stakeholders’ identification based on their views in the
strategic management of social programs, which consists
of 7 Steps:

Step 1: development of a questionnaire for the cause-
and-effect relationships of the failure of inclusive
educational projects according to the imagination of
stakeholders of different groups

Step 2: survey of respondents with differentiation by
SPN (stakeholder priority number) and three groups of
stakeholders: A - the state as a system of institutions; B -
citizens with disabilities or their legal representatives; C -
neurotypical visitors to institutions or their legal
representatives;

Step 3: investigation of stakeholders' perceptions of
the cause-and-effect relationships of failure of inclusive
projects according to the 6M method (Lan, Machines,
Materials, Methods, Measurements, Mother-nature);

Step 4: charting of Isikawa diagrams;

Step 5: quantification of the strength of the identified
relationships according to the FMEA (Failure Mode and
Effects Analysis) based on the results of a survey of
respondents using the method of calculating the priority
number of risk of failure mode (RPN);

Step 6: ranking of the reasons for failure modes
according to the RPN / SPN matrix;

Step 7: development of
recommendations.

conclusions and

Conclusions and prospects for further research.

The analysis of the results of the poll with the
identification of causal links will identify areas of
disparity in the views of various stakeholders on the
reasons for the failure of inclusive educational projects.
Quantifying them makes it possible to identify the most
important aspects that need to be addressed as a matter of
priority on the part of project managers.

Therefore, we suggest that the proposed method is
interesting as scientifical as practical points of view,
which allows to identify exactly where the disparity of
ideas of different stakeholders, as well as to quantify the
identified causal relationships, it provides informational
support for the development of appropriate management
decisions to leaders of inclusive educational projects at
various levels.
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XAPAKTEPUCTHUKA MMPOEKTIB EKOJIOTICTUYHUX CUCTEM

HeraTtuBHUii BIUIMB TOCIMOJApPCHKOI MISUIBHOCTI JIIOAWHM HAa JOBKULIL HPH3BIB 10 AWCOATaHCY y EKOHOMIYHHMX Ta EKOJOTiYHHX aCIeKTax
XKUTTENISUIBHOCTI Ta BMHUKHCHHIO 3arpo3M IOPYLICHHS CTaHy €KOCHCTEM, IO YHEMOXJIMBITh IIOBHOL[HHE iCHyBaHHS JIIOJCTBA HA IUIAHETI.
Bupiuienss npobiaemu, 110 BUHHKJIA, 3HAXOAUTHCS y IUIOLIMHI eKoJorizauii Beix cep rocrnomapcTa, y TOMY YHCIHI 1 JOTICTHKH, SIK TaKoi, [0 Mae
3HAYHMI BIUIMB Ha CTaH HABKOJMIIHBOTO CEPEIOBHINA. 3MiHA CBITOIISIIHOI MapaaurMy MpPU3BeIa 10 BUHUKHEHHS MOHSATTS E€KOJIOr0-Opi€HOBaHOL
JIOTICTUYHOI CHCTEMH, IiJ SKOK IMPOMOHYETHCS PO3YMITH JIOTICTHYHY CHCTEMY SIK CYKYIHICTH €JIEMEHTIB-JIAHOK, B3a€MO3B’SI3aHHX B MpOLECi
YIPaBIIiHHA PyXOM IPSMHX Ta 3BOPOTHMX JIOTICTHYHHMX IIOTOKIB, IO BPAaXOBY€ €KOACCTPYKTHBHHI BIUIMB HAa NOBKUULIL. B cTaTTi mpomnonyerbcs
PO3MISIIATH YIPABIIHHS €KOJOTICTHYHMMU CHCTEMaMHM 4Yepe3 MpHU3My MPOEKTHOTO IMaxoxy. METOK CTarTi € HaJaHHS XapaKTePUCTHUKU HPOEKTIB
€KOJIOTICTUYHHX CHCTeM. J[Jisi TOCSTHEHHs MOCTABICHOI METH OyJM BHpIIICHI HACTYIHI 3aBIAaHHS: JOCIIDKEHO CrenudidHi 0COOIMBOCTI MPOEKTIB
€KOJIOTICTUYHHMX CHCTEM; BH3HAYEHO MiCIe IPOEKTIB EKOJIOTICTUYHUX CHCTEM B Kiacuikalii MPOEKTiB; po3poOieHO Kiacu(iKalilo MPOEKTIB
EKOJIOTICTUYHUX cHCTeM. HaaaHo XapakTepHCTHKY MPOEKTY EKOJIOTICTHYHOI CHCTEMH SIK  CKJIAJHOI KiOepPHETHYHOI CHCTEMH, BH3HAYCHO CKIIAJOBI
MIPOEKTHOTO MOTeHNiaTy. Bu3HaueHO Miclle NMPOEKTIB MIKpO-, Me30- Ta MaKpO-CKOJOTICTHYHHX CHCTEM B 3aranbHiil Kiacudikamii HpOeKTiB Ta
kiaacu¢ikaii iHBECTULIHHUX TPOEKTIB. B cTaTTi mpencraBieHO aBTOPCHKY KiIAacH(IKaIlil0 MPOEKTIB EKOJOTiCTHYHHX CHCTeM. B sikocti 6a3oBoi
ki1acuiKaifiHOI O3HAKM IIPONOHYETHCS BHKOPHCTOBYBAaTH MPHYKMHY peanmi3alii abo NpU3HAYEHHS IPOCKTY: CTBOPCHHS, PO3BHTOK a0o
(YHKI[IOHYBaHHS €KOJIOTICTHYHOI chcTeMH. IIpOeKTH CTBOPEHHs KiacH(iKyOTh 3a IPOLYKTOM, IO YTBOPIOETHCS. IIpOEKTH PO3BUTKY KIacH(iKyOTh
B 3aJIEKHOCTI Bifl 00’€KTy 4 Cy0’€KTy YNpaBIiHHs, BUAY Ta THUIy PO3BUTKY TOWIO. [IpO€KTH (YHKI[IOHYBaHHS BKIIOYAIOTH MPOCKTH CTBOPCHHS
€KOJIOTICTUYHOTO TIPOAYKTY.

Kuaro4oBi c10Ba: MiKpo-; Me30- Ta MaKpO-€KOJIOTICTHYHA CHCTEMA; MIPOEKT EKOJIOTICTUYHOI CUCTEMH; HPOEKTHUI ITOTEHIIAN; eKOIOTiCTHYIHHUI
MPOAYKT; KIacH(DiKaIlisi IPOEKTIB €KOJOTICTHIHHX CHCTEM.

T. A. KOBTYH, /I. K. KOBTYH

XAPAKTEPUCTHUKA ITPOEKTOB EKOJIOTUCTHYECKHNX CUCTEM

HeraruBHOE BiIMSHNIE XO3SHCTBEHHON IESATENHLHOCTH YeNIOBEKa Ha OKPY’KAIOIIYIO Cpely IPUBEIO K AUCOATAHCY B 9KOHOMHYECKHX M KOJIOTHUECKHX
aCNeKTaxX JKM3HEIEATEIbHOCTU M BO3HUKHOBEHMIO YIPO3bl HApYIIEHHS COCTOSHUS DKOCHCTEM, YTO CJelaeT HEBO3MOXKHBIM IIOJHOLEHHOE
CYIIECTBOBAaHHE YEJIOBEUECTBA Ha IUIaHeTe. PeneHne BO3HHKIIEH NMPOOIeMbl HAXOAUTCS B INIOCKOCTH DKOJIOTHM3alUH BeeX cdep X03siCTBOBaHUS, B
TOM YMCJI€ U JIOTUCTUKH, OKa3bIBAIOIEH 3HAUUTENILHOE BIMSHHE HAa COCTOSIHUE OKpYXKarolleil cpelsl. MI3MeHeHne MHUpPOBO33PEHUECKON MapagurMbl
IIPUBENO K BO3HUKHOBEHHUIO IOHATUS DKOJIOIO-OPUEHTUPOBAHHON JIOTHCTUYECKON CHUCTEMBI, 0] KOTOPOH IpeiaraeTcsi MOHUMATh JIOTHCTHYECKYIO
CHCTEMy KaK COBOKYITHOCTH JJIEMEHTOB-3BEHBEB, B3aHMOCBS3aHHBIX B IIPOLIECCE YNPABIICHHS IBI)KCHHEM IPSIMBIX M OOpaTHBIX JIOTHCTHYECKHX
MIOTOKOB, YYHTBHIBAIOILYI0 93KOAECTPYKTUBHOE BIIMSIHUE Ha OKpY’)KaloLlylo cpely. B craTbe mpeanaraercs paccMaTpUBaTh YIIPaBICHUE
9KOJIOTUCTHYECKUMH CUCTEMAaMH Yepe3 IPU3My HPOEKTHOTO Noaxoa. Llenbio cTaTbu ABIIseTCs XapaKTepPUCTHKA IPOEKTOB KOJIOTHCTUUECKUX CHCTEM.
JIIst OCTIDKEHHMS! ITOCTABIICHHOMN IIeJIH OBUIM PEeIIEeHBI CIISYIONIHe 3a1aul: UCCIIeJOBAHbI ClIe(HIEeCKHe 0COOCHHOCTH NIPOSKTOB IKOJIOTHCTHIECKUX
CHCTEM; OIPEJENICHO MECTO MPOEKTOB 3KOJOTHCTUYECKUX CHCTEM B KIAacCH(HKAIMK TPOEKTOB; pazpaboTaHa KiacCH(HKAIHsS IIPOEKTOB
9KOJIOTUCTHYECKUX CHCTeM. JlaHa XapaKTepHCTUKa MPOEKTa 3KOJOTHCTUYECKOH CHCTEMbl KaK CIOXKHON KHOepHEeTUUECKOH CHCTEMBI, OIpeeleHbI
COCTABIISIFOIIME TPOEKTHOTO MoTeHNHana. Onpe/ieNeHo MeCTO IPOEKTOB MUKPO-, ME30- M MaKpO-3KOJIOTHCTHYECKHX CHCTEM B 00MIeH KiIaccupuKaImm
IIPOEKTOB M KJIacCH(HKAIIMY HHBECTULIMOHHBIX IPOEKTOB. B cTaThe mpencTaBiieHa aBTOpCKas KIacCH(HKAINS IIPOEKTOB SKOJIOTHCTUYECKIX CHCTEM.
B xadectBe 6a30Boro KnaccH(HKaIMOHHOTO MPU3HAKA MIpeIaraeTcsl UCIoIb30BaTh IPHUYKNHY peanu3alliy WK MpeJHa3sHaueHue IPOeKTa: Co3laHue,
pa3BuTHe WK (YHKIMOHHPOBAHHE JKOJOTHCTUYECKON CHCTeMBI. IIpOEKTHI co3faHms KIacCHOHIHPYIOT IO CO3JaBaeéMOMy NpPOAYKTy. IIpoekTs
Pa3BUTHS KIACCU(DUIUPYIOT B 3aBICHMOCTH OT 00BEKTa MM CyOBEKTa YIPABICHNUS, BUAA U TUIIA pa3BUTHUSL. [IpOoeKThl (DyHKIIMOHUPOBAHUS BKJIIOYAIOT
B ce0s IPOEKTHI CO3JaHUs YKOJIOTUCTHIECKOTO POTYKTa.

KiroueBblie c€10Ba: MUKpPO-; M€30- U MaKpO-3KOJIOTMCTHYECKAss CHUCTEMA; IPOEKT SKOJOTUCTHUECKOW CHCTEMBI, HMPOEKTHBINH MOTEHLUAI,
9KOJOTMCTHYECKHI MPOIYKT; KIaCCU(DHUKALIHS MPOCKTOB SKOJIOTHCTHYECKUX CHCTEM.

T. KOVTUN, D. KOVTUN

CHARACTERISTICS OF ECOLOGISTIC SYSTEMS PROJECTS

The negative impact of human economic activity on the environment has led to an imbalance in the economic and environmental aspects of life and the
emergence of a threat of disruption to the ecosystems state, which will make it impossible for humanity to fully exist on the planet. The solution to the
problem is in the plane of ecologization all spheres of management, including logistics, which has a significant impact on the state of the environment.
The change in the worldview paradigm led to the emergence of the ecologically oriented logistic system concept, by which it is proposed to understand
the logistic system as a set of link elements interconnected in the process of management the direct and reverse logistic flows movement, taking into
account the eco-destructive impact on the environment. The article proposes to consider the management of ecologistic systems through the prism of
the project approach. The purpose of the article is to characterize projects of ecologistic systems. To achieve this goal, the following tasks were solved:
specific features of ecologistic systems projects were investigated; the place of ecologistic systems projects in the classification of projects was
determined; a classification of ecologistic systems projects has been developed. The characteristics of the ecologistic system project as a complex
cybernetic system are given, the components of the project potential are determined. The place of micro-, meso- and macro-ecologistic systems
projects in the general classification of projects and the classification of investment projects has been determined. The article presents the author's
classification of ecologistic systems projects. As a basic classification criterion, it is proposed to use the reason for the implementation or the purpose
of the project: the creation, development or functioning of an ecologistic system. Creation projects are classified according to the product being
created. Development projects are classified depending on the object or subject of management, kind and type of development. Functioning projects
include projects to create an ecologistic product.

Keywords: micro-; meso- and macro-ecologistic system; project of ecologistic system; project potential; ecologistic product; classification of
ecologistic systems projects.
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Beryn.  BrpoBapkeHHS TPHHIMITB — KOHIIETIIIT
CTaJIOTO PO3BHUTKY, BIANOBIZHO MO0 $KOI iCHYBaHHSI
JMOACTBA HAa IUIAHETI TOBHHHO OyIOM  EKOJOTidHO

Oe3leyHrM, a HOro HACHIAKM HE IOBHHHI HETaTHBHO
BIUIMBATU HE TUIBKM Ha CydYacHWil, ajie ¥ Ha MaiOyTHIH
CTaH  HaBKOJMIIHBOTO  CEpefoBHINA,  OOYMOBIIIOE
HeoOXiHiCTh TpaHchopMalil rocrnofapchKoi JisNIbHOCTI
JIFOJIMHHU 3 BOPOJKOT /10 APYKHBOT 1O TOBKIJIIA.

CyuacHa JOTiCTHKAa B paMKax KOHIEMIIl CTaJoro
PO3BUTKY MOBHUHHA PO3IJIAAaTUCS SIK €DEeKTUBHUI MiaXin
0 YOpPaBIiHHA JIOTICTHYHAMH IIOTOKAaMH 3 METOI0
3HIKCHHS CKOJIOTIYHOTO 30HWTKYy, M0 HAaHOCHTBCS
CyCIIBCTBY Ta JOBKULIIO, Ta MOXe 3a0e3lmeunTH
MTOKpAIIEeHHS €KOHOMIYHHUX IMOKa3HUKIB JisIIHHOCTI.

BasoBuM  TOHATTSIM B JIOTICTHIII  BHCTYTIA€
norictuaHa cuctema (JIC), 3araabHOI0 BIACTUBICTIO SKOI €
VSBJICHHS. 11 SIK CHCTEMH, IO BIJIPi3HSIETHCS BHCOKUM
CTyIEHEeM IHTerpauii eJeMEeHTIB Ta IpOLECIB 3 IJUI0
YIpPaBJIiHHS HACKPI3HUMHU MaTepiajIbHUMH Ta CYMyTHIMHU
MOTOKaMH.

BpaxyBaHHS €KOJIOTIYHOTO acIeKTy B JIOTICTHIN
MPU3BEJIO 70 BUHUKHEHHS HOBOTO TOHATTS «EKOJOro-
Opi€HTOBaHA JIOTICTHYHA CHCTEMa» ab0 «EKOJOTiCTHYHA
cuctema». Ilin exonocicmuunoio cucmemoio (EJIC)
MIPOIIOHYEMO ~ PO3YMITH  JIOTICTUYHY  CHCTEMY  SIK
CYKYIIHICTB €JIEeMEHTIiB-JIaHOK, B3a€MO3B’sI3aHUX B TPOIIECi
VIOPABIIHHSA PYXOM TMPSMHX Ta 3BOPOTHUX JIOTICTHYHHX
MOTOKIB, IO BpPaXOBY€ CKOJCCTPYKTHBHUN BIUIMB Ha
JIOBKIJIISL.

[MinBuienHs Pe3yJIbTaTUBHOCTI CTBOPEHH,
¢yHkmioHyBaHHS ~Ta  po3BuTKy EJIC  motpebye
3aCTOCYBaHHA CY4YacCHHX WIAXOIIB 110  yTpaBIIiHHA

CKJIaJHUMH €KOJIOT0-eKOHOMIYHHMH CHCTEMaMH, 30KpeMa
MIPOEKTHOTO TIAXOMdy, SKWi 0a3yeTbcs HA BUKOPUCTAHHI
IHCTpYMEHTAapi0 METOIOJIOTI] YIIPaBIiHHSA IPOEKTaMHU.

AHaji3 ocTaHHIX JociailzkeHb i myOJikaii.
bazoBUM NOHSTTSM B METOAOJIOTI] YIPaBIiHHI IPOEKTAMU
€ TIPOEKT, TPAKTYBaHHS 3HAUEHHS SIKOTO BiJPI3HSETHCS Y
CTaH/apTax 3 yIpaBJiHHA NpoekTamu (Tabdm. 1).

Tabmums 1 — TpakTyBaHHS MOHSTTS «IIPOEKT»

IIpoekt

A Guide to the Project Management Body of Knowledge» (PMBOK) [1]

THUMYacOBHIA 3aXij1, SKH IPU3HAYCHUI [UIsl CTBOPEHHS! YHIKAJILHUX MPOAYKTIB, MOCIYT a00 Pe3yJIbTaTiB.

A Guidebook of Project & Program Management for Enterprise Innovation (P2M) [2]
3axiz, OpicHTOBAaHMI Ha CTBOPSHHS LIHHOCTI, sika 0a3yeThCs Ha MEBHIl Micii, o 3mifiCHIOEThCS B OOMEXKEHHH Nepiof yacy i B Mexax HaJaHUX pecypciB

Ta 30BHIILIHIX 0OCTaBUH.

Crangapt 1o npoektysantio ISO 21500 : 2012 [3]

VHikanpHui HaGIp MPOLECiB, SKi MOATAIOTh i3 CKOOPIMHOBAHHX Ta YNPABIIHCHKHX 3aBIAHb 3 JaTaMU IIOYATKy Ta 3aBEpIICHHs, SKi HEOOXigHO

BHUKOHYBAaTH JUIA JOCATHCHHSA MCTH.

CIIOBHUK-/IOBIIHUK 3 TUTaHb yrpasiiHHs poektamu. UPMA. [4]

LinecpsiMoBaHe, 3a3/1JIeTi b BipalibOBaHe i 3aIIaHOBAHE CTBOPEHHs 200 3MiHa IIEBHOT CHCTEMH, ITiIIPUEMCTBA.

ICB — IPMA Competence Baseline [5]

VHikaneHUI HaOIp CKOOPIWHOBAHMX [iif 3 MEBHMM MOYATKOM 1 3aBEpIIEHHAM, 3/iHCHIOBAHMX iHIWBITyyMOM a00 OpraHi3ami€ro i BHPIICHHS
cneryivyHUX 3aBJIaHb 3 TIEBHUM PO3KJIAJIOM, BUTPATAMH 1 NapaMeTpaMy BUKOHAHHSI.

Cranzapt ISO/TR 10006: 1997. Quality Management — Guidelines to quality in project management [6]
VHikaapHU TIponec, o CKIAAaeTbes 3 Haﬁopy B3a€MOIIOB'SI3aHUX 1 KOHTPOJIbOBAaHUX p06iT 3 laTaMHU IIO4YaTKy Ta 3aKiH‘{eHH}I, a Takox 3pO6H€HI/II\/'I, IJ_I06
JIOCSIT'TU METH BIJIOBIIHOCTI KOHKPETHUM BUMOTaM, BKJIIOUAa0YM OOMEKEHHS 32 4aCOM, BUTPATAMH i pecypcCiB.

AIPM. National Competence Standard for Project Management — Guidelines [7]
VHikallbHa CYKYIHICTh B3a€MOIOB'SI3aHUX il (poOiT), 3 MEBHUMH JaTaMM TOYATKy 1 3aKiHYEHHS, NPU3HAYEHHX JUISl YCIIIIHOTO JOCSTHEHHS CILUIBHOL

MCTH.

British Standard BS 6079-1:2000. Project Management [8]

VYHikalbHa CYKYITHICTh CKOOPAMHOBAHUX il (pOOiT) 3 HEBHUMHU TOYKAMH MOYATKY i 3aKIHYEHHS, 1110 BXKUBAIOTHCS IHIUBITYyMOM a00 OpraHizawiero as
JIOCSITHEHHSI TIEBHUX LIiJIEH /1O BCTAHOBJICHUX TEPMiHiB, BUTPATaMH i MapaMeTpaMi BUKOHAHHS.

National Competence Baseline, NCB UA Version 3.0. [9]

OOMexeHa 3a yacoM cucteMa omepatiii (poOiT), cnpsiMoBaHa Ha JOCATHEHHS Psy OOYMOBJICHHX PE3yJbTaTiB / MPOIMYKTIB (3aayM HEOOXiTHHMH IIs

BUKOHAHHS IiJIel POEKTY) Ha PiBHI BUMOT i CTaHAAPTIB SIKOCT.

T'OCT P 54869-2011 HarmonanbHsii cranapt P®. ITpoexTHbIiT MeHeHKMEHT. TpeGoBaHHs K yHpaBIeHHIO IpoekToM [10]
KoMmmieke B3a€MOINOB'sI3aHKUX 3aX0/1iB, COPSIMOBAHHM HA CTBOPEHHS! YHIKAIBHOTO MPOAYKTY 200 MOCIYTH B YMOBAX YaCOBHUX Ta PECYPCHUX OOMEKEHb.

I'OCT P 56715.5-2015 Haumonanesslii cranaapT PO. IIpoeKkTHBII MEHEKMEHT.

CucreMsl IPOEKTHOTO MeHeKMeHTa [11]

L[inecnps{MOBaHa I[iiUIBHiCTB TUMYAaCOBOI'O XapaKTepy, NpU3Ha4CHa JIs1 CTBOPECHHS yHiKaJ'[I)HOI‘O TIPOAYKTY a0o 1mocy yru.

OTxe, B HODMaTHBHHUX JOKYMEHTaX, MOKJIaJCHUX B
OCHOBY METOAOJNOTIi YNPaBIiHHA MPOEKTAMHU, TPOEKT
PO3TIIAAAEThCS 3 MO3UITIH MOCTaBIeHUX Ititei [3, 4, 6, 8,
9, 11], aiit Ta mpouecis [5, 6, 7, 8, 10], 1110 BUKOHYIOTBCS
JUIA iX JOCSATHEHHS, YHIKaJbHHX pe3yibratiB [1, 9, 10,
11], 0 OTPUMYFOTECS, 1 JOCSATHEHHS MIEBHOI IIIHHOCTI [2].

BaxnuBuM MOMEHTOM, IO JI03BOJISIE  TJIHOIIE
3pO3yMITH CYTHICTB IIPOEKTIB, € iX KiacuQikalis, ska
Moxe OyTH 3JificHeHa 3a pi3HUMHU O03HakamHu. Haituacrimre
3aCTOCOBYIOTh 3arajJlbHONIPUHHATI 0a30Bi Kpurepii mis
knacugikamii TPOEKTIB: KIac — 3a CKJIATHICTIO Ta
CTPYKTYPOIO TIPOEKTY Ta HOTO MpeAMETHOT 00JacTi; THI —
32 OCHOBHHMH ChepaMu JTisTBHOCTI, B SIKUX 3/[IHCHIOETHCS

MPOEKT; BHUJ — 3a XapaKTepoM MpeaMeTHOi o0iacTi
peamizanii; macmrab — 3a oOcsramm poOIT MPOEKTY;
TPUBATICTh — 32 TPUBAJICTIO KUTTEBOTO LUKIY MPOEKTY;
CKJIQ/IHICTh MPOEKTY — 3a CTYMEHEM CKIIQJIHOCTI peajtizaii
npoexty [12].

B 3amexHOCTI BiJ MOMXJIHBOTO €KOHOMIYHOTO
BIUIMBY BHJUISIOTH HACTYITHI BHIM IPOEKTIB: HE3aJeXKHi,
B3a€MOBHKITIOYHI, YMOBHI, 3aMimarouu, cuHepriuni [13].
B [14] npoekTy MOIUIAIOTH HA TEXHIYHI, IO 3aCHOBaHI Ha
IHKEHepHUX 3HAHHSAX Ta MiAMAgaloTh MiJ IO 3aKOHIB
¢bizuku, ximii, 6ioyorii, Ta HETEXHIUHI, sIKI HE IOB’s3aHi
JKOPCTKO OOMEKEHHSIMH, IO HAKIaJar0ThCsS 3aKOHAMH
NIPUPOJH, Ta JIEMOHCTPYIOTh eKBH(IHAIBHICTD
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(MOXIHMBICTh JOCATHEHHS YCIIIXY PI3HUMH IIIsXamu). B
[15] mpoextn po3pi3HAIOTE 3a CKIAIOM IpPEAMETHOI
obmacri, cheporo 3aCTOCYBaHHS, TPHUBAJICTIO,
Macitabamu, CTyIICHEM CKJIaHOCTI, CKJIaJ0M
3aliKaBJIeHUX OCI0 Ta Tpymn, BIUIMBOM pe3yJbTaTiB Ha
OpraHizaiito Ta ii cepeIoBHIIE.

B [12] Buminsrore Taki kiacuikamidHi O3HAKH
NIPOEKTIB, SK  pPIBEHb  YYaCHHMKIB  (BITYM3HSHHA:
JIepKaBHUH, TEpUTOpiajbHUN, MICUEBUH, MIKHAPOIHU),
Xapakrtep TLOBOT 3ajayi (aHTHKPHU30BUA,
MapKETHHT OBHH, OCBIiTHIi abo pedopmyBaHHS,
IHHOBAIlIHWKA, HaI3BUYAHHUIN), O0’€KT I1HBECTHIIIHHOT
nisuteHOCTI  (piHAHCOBHH  IHBECTHIIMHWN, peanbHUI
iHBeCTUIIfHNI),  TOJOBHI  NPUYMHN  BHHUKHCHHSA
(MOXITHMBOCTI, IO BigKpwWimcs, a00 Haa3BHYaiiHA
CUTYyaIlisl), HEOOXiTHICTb CTPYKTYypHO-()YHKITIOHAIBHIX
IIepEeTBOPEHb (peopranizaris, pecTpyKTypH3ais,
PEIHKUHUPHHT).

Jlnist 1HBECTHLIHHKUX MPOEKTIB TPOMOHYIOTHCS BIACHI
ocHOBHI Ta crnenudivyni kinacudikauiini ozHaku [16]. o
OCHOBHHMX O3HaK BIIHOCATHCS 3MICT MPOEKTY 3a
(yHKIiIOHAaTbHA  CIIPSIMOBAHICTh, T  1HBECTYBaHHS,
MacmTaOu iHBECTHIIH Ta peaii3allii, CTpOKH, [Kepena
¢dinaHCyBaHHA, HAPSAMKY iHBecTUlii. [Jo cnermdivanx —
TUT TPOIIOBOTO TIOTOKY, CYMICHICTH peaiisalii, piBeHb
pu3uKy, ¢opMa BIACHOCTI IHBECTHIIH, MPHHAICKHICTH
iHBecTopa, TUN e(eKTiB, cxema (iHAHCYBaHHS, Taly3eBa
MIPUHAJICIKHICTb.

AHani3 HayKOBHX JIOCIIJDKEHb 3 MIMTaHb YIPaBIiHHSI
MPOEKTAMHU JIOTICTUYHHUX CHCTEM, SIKI BHUKOHYBaJINUCh B

pobotax B.O. AHIPIEBCHKOI, A.B. Boupap,
K.I. bBepesoscekoi, T.A. Bopkyr, T.A. KosryH,
1.0. Jlanxinoi, H.M. Iligmy6noi, C.B. Pyzenxo,

KJI. Cemenuyk, B.I. 3io3yn, T.M. Illyrenko To1o,
MOKa3aB, HaXaJlb, HEIOCTaTHE NPHUAUICHHS YyBaru
EKOJIOTIYHUM  acleKTaM TpH  peami3amii  IpPOEKTIB
JIOTICTAYHUX CHCTEM, BiJICYTHICTh TIOCITIKEHHS
OCOONMBOCTEH TPOEKTIB EKOJOTICTHIHUX CHCTEM, iX
Kiacuikarii.

MeTtoro 1aHO1 CTaTTi € HaJaHHS XapaKTepHUCTHKH
MPOEKTIB  €KOJIOTICTUYHHUX CUCTeM. JIJs JOCATHEHHS
MOCTAaBJCHOI METH HEOOXiJHO BUPINIUTH HACTYIIHI
3aBJaHHS:

1. locmiautu creiudivyai 0COOIMBOCTI MPOEKTIB
€KOJIOTICTHYHUX CHCTEM.

2. BusHauWTH Miclle TIPOEKTIB  EKOJOTICTHIHHUX
CHCTEM B KJTaCHU(iKaIlil POEKTIB.

3. Po3pobutn kiacuikarito MIPOEKTIB
€KOJIOTICTUYHUX CHCTEM.

OcHoBHuIl 3MmicT pgociimkenHsa. Crenudivni

OCOOJMBOCTI MPOEKTIB €KOJOTiICTUYHMUX CHCTEM. [IpoekT
EJIC, ax 00’ekT ymOpaBmiHHSA, Ma€  HACTYIHI
XapaKTepUCTHKM: IiJb MPOEKTY, OO’€KT YIpaBIiHHA,
cy0’eKT ympaBiiHHS, BHYTpIIIHE CEpeOBUINE, 30BHIIIHE
cepenosutie [17].

Ho cxmamy wninedt mpoekry EJIC HanexaTh L,
xapaktepHi Ui npoekTiB J/C, MO JOTOBHIOIOTHCS
cnenu(iYHIMHU €KOJIOTTYHUMH LUIAMH, SIKI JTO3BOJISIOTH
3anooirTu abo 3MEHIIUTH HETaTUBHUH,
€KOJIECTPYKTUBHMH BIUIMB Ha JOBKLILIS.

O06’exToM ynpaBiiHHSA B IPoekTi EJIC € caM IPOEKT
SK KOMIUIEKC Jiff, II0 TPHU3BOAWUTH IO CTBOPECHHS
VHIKQJIBHOTO TPOAYKTY, HOCIyrn abo pe3ynbTarty.
Kinnesuii pe3yipTaT MpoeKTy MOXe OyTH BiTUyTHUM abo
HeBimuyTHUM [3]. Y Bunanky npoekty EJIC pe3yiapraTrom
€ TPOAYKTH, IO OTPUMYIOTHCS B PE3YJIBTAaTi HPOEKTY:
JOKYMEHTAIBHO O(OpMIICHHH TIPOEKT, EKOJOTiCTHYHA
cucrema (EJIC), exonorictnunuit mnpoaykr (EJIIT),
BiJTHOBJICHA €KOCHCTEMA.

Cy0’extoM ynpaniHHs B npoekti EJIC € xomaHna
VIOpaBIiHHS MPOEKTOM, OpTaHi3oBaHa B O(ic yIpaBIiHHA
mpoexTaMu (project management office) abo mpoekTHUI
odic (project office), mo sBIge co0O CTPYKTYpHHUI
MAPO3AiT  OpraHizamii, KOHTPOIBbHO-KOOPIAWHAIIIHHN
opraH, SKHIl BH3HAa4a€ 1 pO3BHBAaE B OpraHizamii
CTaHIApTH Oi3HEeC-TPOIIeCciB, IOB'I3aHI 3 YNIPaBIIHHAIM
MIPOEKTaMHU, Ta BIANOBIJAE 3a YNPaBIiHHSA MHOXHHOIO
HPOEKTIB 200 OKPEMHM MPOEKTOM BiamnoBigHo [18].

Baytpimue cepenoBuiie npoekry EJIC cKIamarTh
€JIEMEHTH  MPOEKTHOTO  TMOTEHIialy, a  caMme:
MarepiaJibHUH, EHepreTMYHUd Ta  iHpopMauiiHul
noreHuian. KiacuiHe Bu3HaueHHS MOTEHIaNy HA/JaHO B
[19]: «moreHmian (Bim naT. potentia - cuia) — JpKepena,
MOJJIMBOCTi, 3aco0W, 3amacu, sKi MOXYTb OyTH
BUKOPHCTaHI Ui  BHpImIeHHS OyIObp-sIKOi  3amadi,
JOCSITHEHHSI [IEBHOT METH.

B [20] mpoexTHHIA TOTEHIIiall IPOTIOHYETHCS YMOBHO
HOAUIITH Ha MaTepiayibHy, IHpOpMaliliHy Ta eHEpreTHYHY
CKJIaJOBI:

- MarepiaJbHU{ MOTEHIIaN MPOEKTY — CYKYIHICTh
00'elHaHNX B CHUCTEMHE IliJle MaTepialbHUX EJIEMEHTIB,
IO JIO3BOJISIIOTH 3MIHCHIOBAaTH KOMIUIEKC —(YHKIIH,
HEOOXIJHUX JJIsl iICHYBaHHS 1 PO3BUTKY IPOEKTY;

- iHopMaIifHIH MOTEHITial MIPOEKTY -
HeMaTepiajbHa OCHOBA, MO 3B'I3y€E B CHCTEMHE IMije
MarepiaibHi eNeMEHTH NPOeKTy Ta 3abesmedye Horo
BITOPSKOBAHICTH Y MIPOCTOPI Ta Yaci;

- CHEPreTUYHHMH IOTEHIaJl MPOEKTY — CYKYIHICTbh
SHepreTUYHUX MEHTPIB TpOoeKTy (iHiliaTop, KOMaHIa,
YYaCHUKHM IIPOEKTY), EHEpris sKHUX CHpsSMOBaHa Ha
JOCSITHEHHSI L1JIei IPOEKTY.

3 BHUILEHaBEJCHUX BHU3HAYCHb BUJHO, LIO BCi TpH
HOHSTTSL B3a€EMOINOB'sI3aHi 1 B3aeMo3ajexHi. BoHu He
MOXYTb ICHyBaTH OKpeMO. |HIIMMH CIIOBaMH, €HEpris €
TI€F0 TPUYUHOIO, sKa 3a TIIEBHOIO iH(OpPMAIIHOIO
MpOrpaMoro TpaHchopMye OAHY Gopmy Martepii (30Kpema,
pEYOBHHY) B IHIIY, 3MIHIOIOYH II IPOCTOPOBO-YACOBI
XapaKTepUCTHKH. Peami3amisi MPOEKTiB, B TOMY YHCII
mpoexty EJIC, MoxnmBa mmmie TpW  37aro/pKeHid
B3a€MOJIi TPHOX CKJIQJIOBHX MPOEKTHOTO MOTEHILIAITY.

OCHOBHUMH BJIACTUBOCTSIMU MPO€EKTY EJIC €:

- IJeCHpsSMOBaHICT, —  HalpaBJICHICTh  Ha
JOCSITHEHHSI KOHKPETHHX IiJiei, 10 BHPa)XarThCs
MIPaBUJIIAMH €KOJIOTICTHUKH: HEOOXiTHWHA ToBap (IPOIYKT),
HEOOXiHOT SIKOCTi, HEOOXiTHOI KiTbKOCTi, B HEOOXiTHOMY
Micili, B HEOOXimHMK Yac, HEoOXiTHOMY CIOXHBady, 3
HEOOXiHMM  piBHEM  BUTpar Ta  MiHIMaJIbHUM
€KOJIECTPYKTUBHHM BILTMBOM Ha JOBKLIIJIS;

- YHIKaJIbHICTh — BUMOTH 10 KOHKpeTHOoi EJIC, 1m0
CTBOPIOETHCSI 200 TEPETBOPIOETHCS, Ta EKOJOTICTHYHOTO
nponykry (EJIII) € yHIKalbHUMH # 3aJeXaTbh Bij
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BHYTPIIITHIX Ta 30BHIIIHIX YMOB TpoekTy. [lompu Te, 1o
i 9ac JESKHX NPOEKTHHUX OIEpamiii Ta B pe3ysbTaTax
MPOEKTY MOXYTh OYTH TPUCYTHIMH TOBTOPIOBaHi
€JIeMEeHTH, iX HasgBHICTb HE IOpPYIIye IPHHIAIOBOT
YHIKaJIBHOCTI POOIT 32 IPOEKTOM;

- ciaaHicte — npoekt EJIC mortpebye BeaMKol

KIJIBKOCTI  B3a€MO3B’SI3aHUX  Ta  CKOOPAWHOBAHUX
CKJIaJIHUX UM, o YIPaBISITUMYThCS Ta
BUKOHYBAaTHMYThCSl ~ BEJIHMKOIO  KUIBKICTIO  YYacHHKIB
NPOEKTY: BHYTPILIHIX Ta 30BHINIHIX, TOJOBHHX Ta
IPYTOPSTHAX;

- IETepMIiHOBAHICTh — HAsBHICTh YacOBHX Ta

pecypcHuX 0OMeXeHb XapakTepHa 1y mpoekTy EJIC;

- aBTOHOMHICTE — TIpoekT EJIC € BigKpHUTOIO
CHCTEMOI0, 10 Ma€ BHYTPINIHE CEpPemNOBHILE Ta
3HAXOIWUTHCS Y 30BHIITHHOMY CEPEIOBHIIII.

Micue mnpoEKTIB €KOJOTiICTUYHUX CHCTEM B
kjaacugpikanii npoektiB. IIpoexktn mikpo-, meso- Ta
maxpo-EJIC BIAPI3HSIOTBCS 3a KJIACOM, MAacIITaboM,
TPUBAJICTIO, CTYICHEM CKIQAHOCTI ToImio. I[IpoekTu
Mikpo-EJIC peamisytoTecs Ha piBHI MIANPHEMCTBA Ta
MOXYTb CTOCYBaTHCh onHiel abo NEKUTBKOX
(YHKIOIOHANBHUX  OONacTel  JIOTICTHKHW, YW  BCiel
JIOTICTUYHOT CHCTEMH HiANPHEMCTBA. BOHH MOXYTh OyTH
MaJIIMH Ta CEepPEeIHIMH MOHOIIPOEKTAMH, CIPIMOBAHUMH
Ha JOCATHEHHS EKOHOMIYHUX M €KOJIOTIYHUX IIIEH.

Ilpoekmu me30-, makpo-EJIC Ha BigMiHY BiA
npoektiB JIC BimHOCATBCA [0 KJlacy MYJIBTIIPOEKTIB,
OCKUJIbKH X cneuudiuHa OCOOJHMBICTH MOJATaE B TOMY,
10 npo€ekT EJIC € KOMIUIEKCHUM, TaKUM, 110 CKJIAJA€ThCs
3 psAJy MOHOIPOEKTIB, CIPSIMOBAHMX Ha MOCATHCHHS HE
TUTBKH JIOTICTUYHUX, ajie i €KOJOTTUHUX LiIeH.

3a THIOM [iSUTBHOCTI npoekm me30-, makpo-EJIC
BIIHOCUTBECA 10 3MIIIAaHUX €EKOHOMIKO-E€KOJIOTIYHUX
MPOEKTIB, OCKITBKA B pE3yNbTaTi HOro 3ailiCHEHHS
cTBOproeTbess  EJIC, sika BIOZHOCHTBCS IO E€KOJOTO-
OpI€HTOBaHHX EKOHOMIYHHMX cuctem, Ta EJIII, skuit
BiJNIOBiJ]a€ JIOTICTUYHHUM Ta EKOJIOTIYHHM TMpaBUIaM
€KOJIOTICTHKH.

3a macmtaboM npoekmu me3o0-, maxpo-EJIC MOXKYTh

IIpoextn maxpo-EJIC MoOXHa BITHECTH 1O pPO3PIIY
BEJIHKUX.

3a TpmBamicTio mpoekTH JIC MOXHA BBaKaTH
KOPOTKOCTPOKOBUMH, ane y Bumaaky £EJIC, «omn
HEOOXiHO BHKOHYBaTu poOOTH 1O 30epexeHHI0 abo
BIJIHOBJICHHIO ~ €KOCHCTEMH,  TPHUBAIICTh  IPOEKTY
TIOJIOBXKY€ThCSI, IPOEKT MEPETBOPIOETHCS HA CEPeIHbO abo
Ha JOBroctpokoBuil. IIpoeKTH MOXYTb NPU3BOIUTH 10
JesKUX BIUIMBIB Ha  COLiaJbHE, CKOHOMIYHE Ta
HaBKOJIMIIIHE CEPE/IOBHIIE, SIKI MEPEBUIYIOTh TPUBATICTh
CaMoro MPOEKTY.

[poextn Mme30-, maxpo-EJIC HapaxOBYIOTh BEIHKY
KUTBKICTh yYaCHHKIB, OT)K€ IX BBaXKAIOTh CKJIAaJHIMH.
CKIamHICTP  TPOEKTYy  TIABUIIYETBCA y  BHUIAIKY
T ABUIIEHHS CKIaJHOCTI CHCTEMH, 1[0 CTBOPIOETHCS.

Y Bumaaky peamizamii TpPOEKTY B MeXax
MANPUEMCTBA, HAINPUKIAJ, PECTPYKTypHu3alii MNEeBHOT
¢yHKIIOHaTBHO! — Taiy3i  JIOTICTMKH  (TpaHCIOPTHO,

PEeBEPCUBHOI, CKIAACHKOI TOIIO) MPOEKT Mmixpo-EJIC €
BHYTpilIHIM. SIKII0 MoBa iie npo me3z0- abo makpo-EJIC,
MIPOEKT € 30BHIIIHIM.

[poext EJIC € 1HBECTHUIIIHHUM 3a CBOE€IO CYTHICTIO,
OCKITBKM ~ TOTpeOye  BUKOpPUCTAaHHSI  (PiHAHCOBHX,
MaTepianbHUX, IHTENEKTYaJIbHUX, TPYIOBHX Ta IHIINX
BU/IB  pecypciB Iy OTPUMAaHHSA  3alUIAHOBAHOTO
pe3yibTaTy Ta JOCSTHEHHS IIOCTaBJICHMX LIedl B
BU3Ha4YeHI CTpOkH. DIHAHCOBHM pE3yIbTaTOM peabHUX
igBecTHLiil B mpoekT EJIC € CKOpOYEHHS BUTpaT BiX
3aCTOCYBaHHSI PECypCiB Ta NMPHOYTOK, IO OTPHUMYETHCS
Bif peamizauii EJIIT; marepianbHO-peYOBUM — HOBI a0bo
PEKOHCTpY#HOBaHI  00’€KTH  TPAHCIOPTHO-JIOTICTHYHOT
IHGPACTPYKTYpH, 1O 3aJisHI B Me30- Ta maxkpo-EJIC abo
OCHOBHI (OHIM MiANIPUEMCTBA, 110 MPUHMAIOTh y4acThb Y
mikpo-EJIC; 1HTENeKTyalbHHUM — CTBOpEHa CHCTEMa
ynpaBiiHHS poektoM EJIC.

[poextn EJIC y mopiBHsHHI 3 Tpoektamu JIC €
MEHII PU3UKOBUMH, OCKUIBKH, 32 PaXyHOK BITPOBaKCHHS
niif, HampaBIleHMX Ha 3amo0iraHHs abo MiHIMi3aIlio
€KOJIECTPYKTUBHOTO BIUIMBY Ha JIOBKULIS pe3yJbTaTiB
npoekty EJIC, CyTTEBO 3HIKAIOTh MOXKJIMBICTh HACTAHHSI
€KOJIOTIYHUX PU3HUKIB, XapaKTepHUX JUIs NPOeKTiB JIC.

Oytn cepenHiMu Ta Benukumu. lle 3amexuTh Bin Buznaunmo KiacudikaninHy NPUHAJIKHICTD
Mmacutabdis EJIC, o cTBoproeThes. Y BUNAIKy Me30-EJIC  mpoekTiB me30- Ta makpo-EJIC, 10 BpaxoBye 3arajibHi Ta
MPOEKT MoOXe OyTH cepenHiM abo BENMKHM, OCKUIbKM  crenugiuni kinacudikamiiHi  03HaKM  IPOEKTIB, Ta
KUTBKICTh POOIT TaKOro MPOEKTY MOXE OYTH 3HAYHOK. IOPIBHAEMO IX 3 TPOEKTAaMH Me30- Ta Mmakpo-JIC
(tabu. 2).
Tab6mums 2 — Knacugikaiitai o3Haku npoektis JIC ta EJIC
Knacudikariiina o3Haka Tumm npoexTiB Ipoekt JIC [poext EJIC
1 2 3 4
3a2a71bHI
Knacu MOHOIIPOEKT MOHOIIPOEKT MYJIBTIIPOEKT
3a CKJIaJIOM Ta MYJIBTIIIPOEKT
CTPYKTYPOIO METanpOEKT
Ty corjanbHi E€KOHOMIYHHI 3MilIaHUI €EKOHOMIKO-
3a cheporo EKOHOMIYUHI EKOJIOTIYHHAN
IISUTBHOCTI opraHizariiHi
TEeXHIUHI
€KOJIOTi4HI
3MillIaHi Touo

Bicnuk Hayionanbrno2o mexuiunozo ynisepcumemy « XI11».

48 Cepis: Cmpameziune ynpaeninus, ynpaeninus nopmpensimu, npozpamamu ma npoexkmamu. 2022. Ne 2(6)




ISSN 2311-4738 (print), ISSN 2413-3000 (online)

IpomorxenHst Tadnuii 2

1 2 3 | 4
By HaBYaJIbLHO-OCBITHI IHBECTHULIITHUI
3a XapaKTepoMm HAYKOBO-JIOCIiTHI
npexMeTHOT iHHOBALIHHI
obmacti 1HBECTHILIHHI
KOMOIHOBaHi
Macurrabd Maii cepenHii
3a obcsramu podiT cepenHi BEJIMKHN
BEJUKI
JTy’K€ BEJUKI
3a TpUBAIIICTIO KOPOTKOCTPOKOBI1 CEpPEIHBPOCTPOKOBHUIA
CEepPEeIHbOCTPOKOBI JIOBIOCTPOKOBUI
JIOBTOCTPOKOBI
3a cTrynenem POCTi CKJIaHUI
CKJIQJIHOCTI CKJIAIH1
JTy’Ke CKIajHI
Micre BUKOHAHHS BHYTpIIIHI 30BHIMIHIH 30BHINTHIN
30BHIIIHI
IH8ECMUYILIHUX NPOEKMIB
3a 3MicToM PO3BHUTKY PO3BHUTKY
(pyHKIIOHATTBHOO peabimitanii (caHarrii)
03HAKOI0)
3a nimsiMu TIPUPICT 0OCSTIB BUITyCKY TIPOIYKIIii CKOPOUYCHHS CKOPOUCHHS
1HBECTYBaHHSA (mociyr) BUTpPAT BUTpPAT
po3uIMpeHHs (OHOBIICHH) 3HIKCHHS
ACOPTUMEHTY MPOIYKLIi (TOCITyT) pU3HKY

posmmpeHHs Oi3Hecy
CKOpPOYCHHS BUTPAT
3HIDKEHHSI PU3HKY

3a Macmrabamu nIo6abHI PETiOHATBHOTO MacIITaly
IHBECTHIIH BEJIMKOMACIITAa0H1 JIOKAJILHO BEJHKI, cepeHi
Ta peaizamii PETiOHAIBEHOTO MacIITady JIOKaJIbHO HEBEJIUKI
rajgy3eBOro Macmrady
MICBKOTO MacmTady
JIOKaJTBbHO BEIHKI
JIOKaJIbHO CepeiHi
JIOKaJIbHO HEBEIIHKI
3a jxepenamu 3a paxyHOK BHYTPIIIHIX JKeper 3a paxyHOK BHYTPIIIHIX JKeper
(iHaHCYyBaHHS 3a paxyHOK aKI[IOHyBaHHS 3a paxyHOK aKI[IOHyBaHHS

3a PaxyHOK 3al0314eHb
3a 3MIMIaHO0 cXeMOIO (piHaHCYBaHHS

3a paxyHOK 3ar0314eHb
3a 3MILIaHOI0 CXeMOI0 (DiHAHCYBaHHS

3a HanpsIMKaMu BUPOOHMYI KOMepLiHHuit €KOJIOT1YHO-KOMEPLIHHUI
IHBECTHLII HAYKOBO-TEXHIYHi
KOMepLiiHi
(inaHCOBI
€KOJIOTIuHi
comiaJbHI
3a Tunom CKOPOYEHHS BUTpPAT CKOPOYEHHS BUTpAT CKOPOYEHHS BUTpAT
edexty JOXiJ Bi pO3IIAPEHHS 3HIDKEHHS PH3UKY
BUIXiJ] HA HOBI pHHKH 30yTy eKOJIOTiUHMH edexT
OCBOEHHSI HOBOI chepu Oi3Hecy
3HIKEHHSI PU3HKY
COLTbHUN e(peKT
EKOJIOTIYHHN e(heKT
3a piBHEM BHCOKOPH3HKOBI BHCOKOPHU3HKOBHIT HHU3BKOPU3HUKOBHIT (CTOCOBHO
PYBHKY CcepeTHbOPH3UKOBI (CTOCOBHO €KOJIOTIYHHX EKOJIOTIYHHAX PU3HKIB)
HU3BKOPU3UKOBI PU3HKiB)
0E3pHU3UKOBI
3a 00’ exTOM (hiHAHCOBHI IHBECTHIIHHIIHA peaTbHUI 1HBECTHINIHH U
iHBECTYBaHHS peanbHUH iHBECTULIHHMIH
Bpaxosytoun BHUIIIECKA3aHe, 3aMPOTIOHYEMO  BXOJIUTH 3MEHIICHHS €KOJECTPYKTUBHOTO BILMBY EJIC Ha
HacTylmHe  3arajibHe  oO3HadeHHsa  mpoekty  EJIC:  moBkimuis». Kiacugikariiss NpOEKTIB  €KOJOTICTHYHUX
«NPOEKMOM EJIC Ha3UBaETHCA MYJBTIPO€EKT,  cucteM. Cnemmudiuni ocobmmBocti mpoektiB  EJIC

oOMexxeHull y Jaci Ta pecypcax, A0 CKJIay IIIel sIKOro

MOXXJIMBO BimoOpasuTH B iX BiacHill kmacudikarii. B
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stkocTi 0a30BO1 KiacuQikamiifHOT O03HAKH TMPOIOHYETHCS
BHKOPHCTOBYBaTH MPUYHMHY peanizallii abo Mpu3HaYeHHS

TIPOEKTY CTBOPEHHS, pO3BUTKY ab0 ¢yHKIionyBaHHs EJIC
(Tabm. 3).

Tabmumus 3 — Kiacudikaris npoekti EJIC

Krnacu npoexTiB Buu npoekris |

Tunu npoexTiB

[Ipoextn
ctBopenns EJIC

KonuenryanbsHi npoekTi

PeanbHi mpoekT
Exonoro-yHKnioHansHi IPOEKTH
PesiTtamizaniiiHi npoekTH

[Mpoextn IIpoextn po3sutky cuctemn | IIpoextn pectpykrypusarii (pedopMyBaHHS, peopraHizailii), MpOEKTH
possutky EJIC ynpasiinsas EJIC PEIHKMHUPIHTY, IPOEKTH MOJICpHizamil
IIpoexTn po3BuTKy | IIpoekTH mpOrpecHBHOTO EKCTEHCUBHOTO pO3BUTKY EJIC

MPOIYKTY MPO€eKTY — EJIC

(TIpO€EKTH iHTETpallii)

[IpoexT TPOrpEecHBHOTO IHTEHCHBHOTO po3BUTKY EJIC (TpoexTH
PpecTpyKTypu3arii
PEIHKMHUPIHTY, IPOEKTH MOJICpHi3aIii)

peoprasizariii),

(pedopmyBaHHSL, MIPOEKTH

IIpoextu perpecuBHOr0 po3BUTKY EJIC (IPOEKT CKOPOUEHHS)

IIpoexTn PO3BHUTKY
MPOAYKTY NpoeKTy — EJIIT

[IpoexT TPOrPEeCHBHOIO EKCTEHCHBHOTO pO3BUTKY EJIII (mpoexTn
nuBepcudikalii, IpoeKTH TudepeHiianii)

IIpoextn perpecusHoro po3Butky EJIII (npoextn ckopoueHHs EJIII,
HPOEKTH ayTCOPCHHTY)

Ipoextn  (yHKIIOHYBaHHS
EJIC

IIpoextu crBopenss EJ/IIT

Ipoexkmu  cmeopennss  EJIC  sBnA0TH  cO00IO
OoOMEXEeHUl B 4Yaci KOMIUIEKC [iif, CHIpsIMOBaHUX Ha
CTBOpPEHHSI eKoJIoro-opieHToBanux JIC Mikpo-, Me30- abo
MaKpOpiBHSL.

[Mpoextu crBopennst EJIC MoxHa KiacudikyBaTH 3a
MPOAYKTOM, IO YyTBOPIOETHCS B MPOEKTI. OCKIIBKU
KUTTEBUM IMKI TaKUX MPOEKTIB Mae II'ATh (a3:
MepeIiHBECTUIIIHY, IHBECTHIIiliHY, eKCIUTyaTaliiHy,
pereHepaTHBHY Ta peBiTaii3aliifHy, B pe3yJibTarTi
OTPUMYEMO II’SITh IPOAYKTIB (ha3 MPOEKTY:

- TOKyMEHTaJIbHO oopmnennit
KoHIenTyaibpHoi EJIC,

- EJIC B MaTepiaJbHOMY YSIBJICHHI;

- norictudHuil  nponykt (JII1), 1o ckiagy SIKOTo
BXOJIUTh KOMIUIEKC JIOTICTUYHHUX TOCIYT 3 IpPOCYBaHHs
NPSIMUX MaTepiaJbHUX Ta CYMyTHIX NOTOKIB;

- EJIIT, o BKJIIOYA€E KOMILIEKC JIOTICTUYHHUX TOCITYT
3 TIPOCYBaHHS 3BOPOTHHUX PEUMKIIHTOBO-YTHIi3amiiHUX
Ta CYMyTHIX HOTOKIB;

- BiIpomKkeHa ekocuctema [21].

BusHauntn THOM TpOeKkTiB  cTBOpeHHA EJIC
KJIacu(iKoBaHi 32 03HAKOIO — MPOAYKT, 110 YTBOPIOETHCS
B pe3yibTaTi MeBHOI (a3um MpPOEKTY, MPOMOHYETHCS
HACTYITHUM YHHOM:

- KOHLENTYaJbHUH INPOEKT — IPOEKT CTBOPEHHS
JIOKyMEHTalbHO odopMIieHoi koHnenii EJIC;

MPOEKT

- peampHHA TPOEKT — TIPOEKT  CTBOPEHHS
npencTaBieHoi B pismuHOMy ysBieHHi EJIC,

- eKOJNOTOo-(pYyHKI[IOHAIBHUI TPOEKT — TIPOEKT
opraHizamii  NpoCyBaHHA NPSAMHX Ta  3BOPOTHHX

PEIHKIIIHTO-YTHITI3AI[ THUX ITOTOKIB JJIst cTBOpeHHst EJIIT;
- peBiTali3aliiHUHA TNPOEKT — TIPOEKT 3HIKCHHS
€KOJIECTPYKTUBHOTO BIUIMBY IHIIMX NPOAYKTIB IPOEKTY
EJIC na exocucrtemy.
[IpoexT, B 3a1€KHOCTI Bif OTped 3aMOBHHKA, MOXKE
3aKIHYUTHCH TICTISI OTPUMAHHS OyAb-SKOTO 3 MPOIYKTiB.
HactymHuM Ki1acoM TMIPOEKTIB € npoekmu po3eumky
EJIC. Po3BUTOK € 3arajgbHUM IpHHIUIOM TpoekTiB EJIC

Ta PO3MIANAETHCS K HE3BOPOTHA IIJICCIPSMOBaHA 3MiHA
crany cucremu. EJIC € ckiIagHO0O KiOEpHETHYHOIO
CHCTEMOIO, JIO CKJIay SKOI BXOJSTh Cy0’€KT YIpaBIiHHS —
cucrema ympasiinas EJIC ta o0’ext ynpasninnas — EJIC
ta EJIII. B 3ajexHocti Bin 00’€KTy uYu CyO’eKTy
YIPaBIiHHS NPOEKTH po3BUTKY EJIC TOALIAIOTBCS Ha
BUJH:

- IPOEKTH PO3BUTKY cucteMu ympapiinas EJIC,

- IPOEKTH PO3BUTKY 00’ €kTy ympaBiiaas — EJIC,

- IPOEKTH PO3BUTKY 00’ €KTy ympaBiinas — EJITL.

[Ipoextnn po3BUTKY cuctemu yupaiiaas EJIC
MOYKHA MOJIUIMTH Ha HACTYIIHI THITU:

- TPOEKTH PEIHXKHMHIPUHTY CHCTEMH YIPaBIiHHS
EJIC — 3acTOCOBYIOTBCS JUISl 3MiHH TIPOLIECIB YIIPABIIHHS
EJIC,

- NIPOEKTH PECTPYKTypHU3alii CHCTEMU YIPaBIiHHSI
EJIC — nonsratoTh B 3MiHi CTpYKTYpH ynpasninas EJIC,

- IpO€eKTH MoJepHizarii cucremu EJIC - cripsMoBaHi
Ha 3MiHY TeXHIKH Ta TEXHOJIOTIH YIIpaBIiHHS.

[Ipoextnn po3BHUTKY 00’€kTy ympasninas — EJIC
MOXYTb HOCHUTH TIPOTPECHBHHII Ta pErpecUBHHH,
IHTEHCHBHUH Ta €KCTEHCHBHHUH XapakTep, IO BiATOBigae
HanpsiIMKaM Ta THIaM pO3BUTKY cucteM. OTxke, IPOEKTH
OporpecuBHOr0  po3Butky FEJIC chopsimoBaHi Ha 11
PO3LIMPEHHS Ta yCKJIaJHEHHS.

Jlo TpOEKTIB  E€KCTEHCHBHOTO  IIPOTPECHUBHOTO
posButky EJIC BimHOCATHCS:
- IPOEKTH perpecuBHOi iHTerpamii, komm EJIC

PO3BHUBAETHLCS 32 PaXyHOK €IIEMEHTIB, 110 Y JIOTICTUIHOMY
JIAHIIOTY 3HaXOJATHCS rorepeny (oxycHol kommanii. o
TaKMX EJIEMEHTIB MOXHA BIJJHECTH IOCTadyaJIbHUKIB
CHPOBUHH, MaTepiaiiB, KOMIOHEHTIB.

- MPOEKTH TPOTPECUBHOI iHTErpaunii nependavaroTh
po3Butok EJIC 3a paxyHOK €JIEMEHTiB, M0 Yy
JIOTICTHYHOMY  JIHIFOTY ~ CHiAyloTh 3a  (POKYyCHOIO
KOMIIaHI€I0, a caMe 3a PaXxyHOK IOCEPEIHUKIB ONTOBUX
a00 po3apiOHMX.
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- IPOEKTH TOPU3OHTAILHOI IHTErpallii 3a CBOI0 METY
MarTh 30inpmeHHs EJIC 3a paxyHOK TOTJIMHAHHS
KOHKYPEHTIB.

Jlo  TpoexTiB  IHTEHCHMBHOTO  IPOTPECHUBHOTO
po3Butky EJIC BIiZHOCATBCS TIPOEKTH PEIHKUHHPIHTY,
pectpykrypm3anii ta mopnepHizamnii EJIC. BpaxoByroun
€KOJIOTIYHY OpIEHTOBAHICTh JAHOTO THITY JIOTICTHYHUX
cUCTEM, MOBa e Ipo EeKOJOTIYHHMH pEeiHKWHHPIHT,
€KOJIOTIYHY PECTPYKTYpHU3AIIiI0 Ta CKOJIOTIYHY
MO/JIEpHI3allilo.

[Ipoekr exomoriuHoro peiwxuHipunry EJIC -
KOMIUIEKC [ifi, OOMEeKeHNX y 4aci Ta pecypcax, IO
SIKOTO € PO3BUTOK EJIC 3aBASKH €KOJIOTO-OPi€HTOBAHOMY
MIEPENPOEKTYBAHHIO Oi3HEC-TIPOIIeCiB, CIPSIMOBAHHUN Ha
MABHUIIEHHS €KOJIOT0-eKOHOMIYHOI minHocTI EJIC.

IIpoext exomoriunoi pectpykrypusanii EJIC —
KOMIUTIEKC [ilf, oOOMeKeHHi B daci Ta pecypcax, LU0
SKOTO € 3MiHa cTpykTypu EJIC nusixoMm peoprasizamii
€JIEMEHTIB Ta peOpMyBaHHs 3B’SI3KIB MK HUMH 3aUIs
MBUIIEHHS €KOJIOr0-eKOHOMIYHO iHHOCTI EJIC.

[Mpoekt exonoriynoi MonepHizauii EJIC 3a cBoio
METYy Ma€ OHOBJICHHS JIOTICTHYHOI 1H(PACTPYKTypH Ta
TEXHOJIOTIYHUX TPOLECIB HaJAHHS JIOTICTUYHUX MOCIYT,
3aBISIKM  YOMY MIiJBHINYETHCS  EKOJIOTO-CKOHOMIUHA
uinnicts EJIC.

IIpoexTn perpecuBHOro po3BUTKy EJIC BKIIOYAIOThH
mpoekTH ckopoueHHs EJIC, ske MOXe BiIOyBaTHCH Yy
BUNAJKy HECHPHUATIMBHX YMOB 30BHIIIHBOTO  abo
BHYTPIIIHBOTO CEPEIOBHINA ITPOEKTY Ta 3IIHCHIOBATHCS
LUISIXOM 3MEHILIEHHS KiJIBKOCTI €JIEMEHTIB CHCTEMH Ta
3B’sI3KiB MK HHUMH. HeoOXiJHOIO yMOBOIO JOLIJIBHOCTI
ckopoueHHs EJIC € mokpaiieHHs ii eK0JI0Tr0-eKOHOMIYHOT
LIIHHOCTI.

Takox, Ak 1 TpOekTH pPO3BUTKY EJIC, TpOeKTH
po3BUTKY EJIII MOXYyTh HOCUTH HpPOTPECUBHUH Ta
perpecuBHUM XapakTep.

IIpoexTn MIPOrPECUBHOTO PO3BUTKY EJIIT
CIpsSMOBaHI HAa TO3UTUBHHUHA pPO3BUTOK EJIII, mepexin
Horo Ha SKICHO HOBHH piBE€Hb, Ta BITHOCATBHCA MO
MIPOEKTIB E€KCTEHCHBHO THITy pO3BUTKY. Jlo Takmx
MPOEKTIB BIJHOCATBCS ~ TPOEKTH JAuBepcudikamii Ta
npoekTu audepenmiarii E/I11.

[Mpoext nuBepcudikauii EJIIT wmae 3a Mery
PO3LIMPEHHST HOMEHKJIATYPU EKOJIOTICTUYHUX MOCIYT,
3aBJISIKM YOMY 30UIbIINThCS pi3HOMaHITT EJIII. TIpoexTr
nuBepcUdikaiiii  MOXHA ~ MOMUIMTH  HA  MPOEKTH
KOHLEHTPUYHOI, TOPW3OHTAJIbHOI Ta KOHIJIOMEPATHOI
nuBepcudikaiii B 3a’eXHOCTI Bifg o0paHoi crparerii
JIuBepcUdiKaIii.

[poexr mudepennianii EJIII crupsMoBaHW Ha Te,
o6 cTBoputH 6e3utiy Moaudikauiin EJIII.

IIpoextu perpecuBHoro po3Butky EJIII wmaroTh Ha
MEeTi MpsME CKOPOYCHHS HAJaBaHWX EKOJOTICTHYHUX
MOCITyT 200 iX ayTCOPCHHT.

IIpoext ckopouennst EJIII 6a3yeThcsi Ha 3MEHIICHHI
HOMEHKJIATYPH €KOJIOTICTHYHUX HOCIYT.

IIpoext ayrcopcunry EJIII cupsMoBaHMMl Ha
BUKOHAHHS CTpaTerii ayTCOPCHHTY  €KOJOTICTHYHHX
TIOCITYT.

IIpoektn  ¢ynkuionyBanus EJIC  ckianaroTh
MHOXXUHY TpPO€EKTIB cTBOpeHHs EJIII, ski (akTu4HO €

MPOEKTaMU €KCIUTyaTalliiHol Ta pereHepaTHUBHOI (a3u
mynbrinpoekty EJIC, B Tpoleci BUKOHAHHS SKHX
CTBOPIOIOTHCA YHiKanbHI EJIII. He nuBisi9uch Ha Te, IO
Ha eKCIUTyaTalliifHil Ta pereHepaTuBHii (a3ax >KUTTEBOTO
mukry  npoekty  EJIC  3milCHIOETBCSA — OmepamiiiHa
OISUTBHICTH 3 TPOCYBaHHS TPSAMHUX Ta 3BOPOTHHX
MaTepialbHUX TOTOKIB, 1 MOXXHa BBa)kKaTH TaKO, IO
CKJIQJIAETHCS 3 MHOKMHU OKPEMUX MOHOIIPO€EKTIB. CripaBa
B TOMY, 1110 KOXHUH EJIIT € TUCKPETHUM, yHIKaIbHUM, Ha
HWOro OTpUMaHHS BUIUISFOTBCS OOMEXCHI pECypcH Ta 4Yac,
TOOTO TIOBHICTIO BiJIITOBITa€ BUMOTaM IO MIPOEKTY.

BucnoBku. HeratuBHuii BIMB  TOCHOJApPCHKOI
IISUTEHOCTI Ha CTaH €KOCHCTEM TPHU3BIB 0 HEOOXiTHOCTI
BpaxyBaHHS €KOJIOTIYHOTO aCIEKTy IPH MPOEKTYBaHHI Ta
(YHKIIOHYBaHHI CKJIaJHUX CKOHOMIYHHX CHCTEM, [0
sxkux Hanexats JIC. Bunuk nHoBuit tumn cucrteM — EJIC, sKki
CIpsIMOBaHI Ha NPOCYBaHHS NPSAMHX Ta 3BOPOTHHUX
JIOTICTUYHUX MOTOKIB 3 ypaxyBaHHSM €KOAECTPYKTHBHOTO
BIUIUBY Ha JIOBKIJUISL.

JouineHo posrnsaaty  ynpasiinas EJIC  uepe3
npusMy mpoektHoro minxoxy. [Ilpoekr EJIC, sk
KibepHeTHYa CHUCTEMa, Mae 00’ €KT YIPABIIHHSI — CUCTEMY
ynpasmiaHsa EJIC, 06’extu ynpasninas — EJIC ta EJIII,
CIIEMEHTH BHYTPIIIHROTO cepefoBUIa Tpoekty EJIC
¢bopMyrOTh HOro mpoekTHHH mOTeHHiad. OCHOBHUMH
BIIACTUBOCTAMHU Tipoekty EJIC €: mijecrpsIMOBaHICTB,

VHIKQIBHICTD, CKJIAHICTh, JIETePMIHOBAHICTB,
aBTOHOMHICTb.

[Ipoextn  mixkpo-,  me3o- ma  maxpo-EJIC
BIZIPI3HSAIOTBCS 32 KJIAcOM, MacIITabOM, TPUBAIICTIO,
CTyIIEHeM CKJIQJHOCTI Tomo. B craTti BH3HA4YeHO

Ki1acudikaliiiHy NPHHAIEKHICT IPOEKTIB  Me30- Ta
maxpo-EJIC, 1m0 BpaxoBYIOTh 3arajbHi Ta coeruidsi
knmacuikamiifHi 03HAKM TPOEKTIB, Ta MOPIBHSIHO IX 3
MPO€EKTaMU Me30- Ta Maxpo-JIC.

Criertudiani 0COOIMBOCTI MIPOEKTIB EJIC
BimoOpakeHO B iX BiacHii kiacudikamii. B skocti
0a3oBoi  KiacH(iKamifHOI  O3HAKK  MPOMOHYETHCS
BHUKOPHCTOBYBATH NPHUYMHY peaiizauii abo mpu3HauyeHHS
NPOEKTY: CTBOPEHHS, PO3BUTOK a00 (YHKIIOHYBaHHS
EJIC. TIpoekTn CTBOpEHHSI KIacu(iKylOTh 33 TPOIYKTOM,
o yTBOpIOEThCS. IIpoekTH po3BUTKY Kiacu(]ikyloTh B
3aJIXKHOCTI BiJl 00’ €KTY UM Cy0’€KTY YNpaBIliHHA, BUIY Ta

THIy PO3BUTKY TOwIO. IIpoekTn  (yHKLIOHYBaHHS
BKJIIOYAIOTh ~ NPOEKTH  CTBOPEHHS  €KOJOTICTHMYHOTO
MPOAYKTY.
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II. M. JIYB, C. A. BEPE3OBEILIbKHH, P. 1. TA/IFOKA, P. B. YYEUK

THO®OPMAIIMHO-AHAJITUYHAN CYITPOBIJ TPUMAHATTA PIIIEHD ¥V ITIPOEKTAX PO3BUTKY
TEXHOJIOTTYHUX CUCTEM 35UPAHHS BPOXKAIO

Po3KkpuTO HEepeyMOBH CTBOPEHHS Ta BUKOPHCTaHHS iH()OPMAIIHHO-aHAIITHYHAX CHCTEM IS MiATPHMKH NPUIHATTS PIlIeHb Y MPO€EKTaX 30MpaHHS
BpOXKalo KyJnpTyp. HaBeneHO 0coOIMBOCTI BIUIMBY IPOEKTHOTO CEPEOBUINA HA BUKOHAHHS IPOEKTIB 30MpaHHS O3MMOTO pilaKy. AKIEHTOBaHO Ha
BaroMOCTi CBOE€YaCHOTO BUKOHAHHS POOIT y MPOEKTax 30UpaHHS BPOXKAIO KYJIbTYpH, a TAKOXK PO3B’SI3KY 3aBIAaHb i3 Y3rODKEHHS 3MICTy (TE€XHIYHOrO
OCHAILICHHS TEXHOJIOTTYHUX HPOLECIB OONPUCKYBAHHS CTEOJIOCTOI0 CKJICIOBAYaMM Ta KOMOAHOBOrO 30MpaHHs HACIHHS) Ta 4acy poOIT y HMpPOEKTax.
O3HaueHO BaroMicTh BIUIHBY OIiOJIOTIYHHX IIPOLECIB JOCTUTAHHS O3HMOIO pillaky Ta arpoMeTeOpOJIOTiYHMX yMOB Ha YacoBi OOMEKEHHS
(YHKUIOHYBAaHHS TEXHIYHOIO OCHAILICHHS MPOEKTIB. 3a3HAUCHO, IO TAKUH BIIJIMB 3YMOBIIOE€ MIiHJIHBICT TEPMIHIB IMOYAaTKy pOOIT, a Takok IX
TPUBAJIOCTI 1 IMO3HAYAETHCS HA (PyHKIIOHANBHHUX MOKAa3HHKaX e()eKTHBHOCTI NPOEKTIB 30MpaHHS BPOXKAIO0 O3MMOro pinaky. JloBeneHo HeoOXimHICTH
BpaxXyBaHHS IMX OCOONMBOCTEH y CTATUCTHYHIM iMiTAariifHii MOZENi NPOEKTIB TEXHOJIOTIYHOI cHcTeMH 30MpaHHs Bpokaio pimaxy. HasenmeHo
PO3pOOKyY 1 pe3y/bTaTi BUKOPHCTAHHS iH(OpMALiHO-aHATITHYHOI CUCTEMH JUTsl MIATPUMKHU MPOLECIB YIPaBIiHHs NpoekTamu. [10ka3aHO METOIHKY
BpaxXyBaHHs BIUIUBY IPOEKTHOTO CEpeOBHINA (IIPeAMETHI Ta arpOMETEOPOJIOriuHI YMOBH) Ha TEPMiHH Ta CBOEYACHICTH POOIT y HPOEKTAX 30MpaHHS
Bposkato. OIMHCaHO JONLNTBHICTH CTBOPEHHS IMITAIIMHUX MOJeNed Ta METOAUKY BiOOpakeHHS HMOBIpHICHHX yMOB ()YHKI[IOHYyBaHHS TEXHIYHOTO
OCHAIIIEHHS MPOEKTIB 30MPaHHSA BPOXKAIO ClIbCHKOTOCIOAPCHKUX KYJIbTYyp. BHUKOHAHO KOMIT'IOTEpHI EKCHEPUMEHTH 3 IMITauiffHOI MOIEITIO i3
3aJaHUMH{ [OYaTKOBHMH JAHUMU IOAO TEXHIYHOTO OCHAIIEHHs (BHCOKOKIipeHCHUH obmpuckyBau Mekosan Tecnoma Laser4240-30 Ta xomOaitn
CLAAS Mega 360), copTy KyJIbTypH Ta MeX 11 BUpOOHHYOT 1tomii. PO3KpUTO 0COOIMBOCTI BILIMBY OJIOBHUX CKJIAJIOBHX MPOEKTIB 30UPAHHS BPOXKAIO
CLIbCHKOTOCMOAAPCHKUX KYJIBTYpP Ha IOKA3HUKH X e(peKTHBHOCTI. MOEIIOBaHHS BUKOHAHO UL 3a/[aHUX MK BUPOOHHYOI ILIOLI 03UMOTO pilaKy —
10-500 ra i3 moxpoxoBuM ii mpupoctoM B 10 ra. BcTaHOBIEHO KOpeIsLiiiHi 3aeKHOCTI (YHKI[IOHAIBHIUX ITOKAa3HUKIB €()eKTUBHOCTI TEXHOIOTTYHUX
CHCTEM BiJl 00CATIB pOOIT y IPOEKTAX 32 BpaXxyBaHHS BILIMBY IIPOEKTHOTO CEPEIOBHUINA.

KarouoBi cioBa: iHdopmamiiiHa cucTeMa; CTaTUCTHYHE iMiTauiiiHe MOJEIIOBAHHS; YMPABIiHHSA MPOEKTAMH; 3MICT Ta 4Yac y MPOEKTaX;
IIPOEKTHE CEPEOBHILE; TEXHIYHE OCHAICHHS, CBOEYACHICTh POOIT; Bpokall; BTpaTH; e()eKTHBHICTb.

II. M. JIVF, C. A. BEPE3OBEIIKHH, P. H. [IA/JIOKA, P. B. YYEHK

WH®OPMAILIMOHHO-AHAJIMTUYECKOE CONMPOBOKJIEHUE NNPUHATHUA PEINEHUA B
IMPOEKTAX PA3BUTHUS TEXHOJIOI'MYECKHUX CUCTEM YBOPKH YPOIXASA

PackpbIThl NPEIIOCHUIKN CO3JAHUS U HCIOJIB30BAHUS MH()OPMALMOHHO-aHAIMTUYECKUX CHUCTEM UL MOAICPIKKM HPUHATUS PEIICHHH B MPOEKTaxX
yOopku ypoxass pacteHuil. [IpuBeneHbl OCOOCHHOCTHM BO3JICHCTBUS IPOEKTHOM Cpelbl Ha BBINOJHEHHE IPOEKTOB YOOPKH O3UMOrO parica.
AKIIEHTHPOBaHO BHHMAaHHE HAa BECOMOCTH CBOEBPEMEHHOIO BBIIOJHEHHs pabOT B IpOeKTaXx yOOpKH yposkas, a Takke Ha peIleHHe 3axad Io
COIJIACOBAHUIO COIEPXKAHUs (TEXHUYECKOTO OCHAIIEHHS TEXHOJIOTHYECKHMX IIPOLIECCOB ONpPHICKMBAHHUS PACTEHHMI CKIEHBATE/SIMH U KOMOaiHOBOH
yOOpKHM CeMSH) U BpeMeHH paboT B mpoekrax. OTMeyeHa 3HAYUMOCTh BIMSHHMSA OHOJIOTMYECKMX IIPOLIECCOB CO3PEBAHUS O3MMOro pamca u
arpoMeTeOpPOJIOTNYECKUX YCJIOBHH Ha BpEMEHHBIE OrpaHHYeHHs (PYHKIMOHMPOBAHHS TEXHHYECKOTO OCHANIEHMS NMPOeKTOB. OTMEYeHO, YTO TaKoe
BIIMSHUAE MPUBOAUT K W3MCHYMBOCTH CPOKOB Hadayia paboT, a TaKKe MX IPOJOJDKHTEIBHOCTH M CKa3blBaeTCS Ha (BYHKIMOHAIBHBIX MMOKa3aTelsxX
3G GEKTUBHOCTH MPOEKTOB YOOPKH ypOskasi 03UMOTo parica. JlokazaHa HE0OX0AMMOCTb y4eTa 3THX OCOOCHHOCTEH B CTATUCTUYECKON MMHUTAIIMOHHOM
MOJIEJIY IIPOEKTOB TEXHOJOTHYECKOH CHCTEeMBI YOOpKH ypoxkast parca. IIpmBemeHbI pa3paboTKa M pe3ysbTaThl HCIOJIb30BaHHS HH(OPMAIOHHO-
QHATMTUYECKON CHCTEMBI JUTS O/ICPKKH TIPOLIECCOB YIPaBICHHUS poekTamu. [1oka3aHa METOANKA ydeTa BIUSHUS IPOCKTHOI cpeibl (IPeIMETHEIC U
arpoMeTeopOJIOTHYECKHE YCIIOBUS) Ha CPOKM M CBOEBPEMEHHOCTh PaboT B mHpoekTax yOopku ypoxkas. OmucaHa 1enecooOpa3HOCTh CO3aHMs
HMHUTAIMOHHBIX MOJENeH M METOINKa OTPaKCHHS BEPOSTHOCTHBIX YCIOBHH (DYHKIMOHMPOBAHUSI TEXHHYECKOTO OCHAINCHUS IPOEKTOB yOOpKH
ypoXKasi CeIbCKOXO3SHCTBEHHBIX KyJbTYp. BBINONHEHBI KOMIBIOTCPHBIE SKCIEPUMEHTHI C MMUTALMOHHON MOJEINbBIO C 33JaHHBIMU HA4YalbHBIMHI
JIAHHBIMH 110 TEXHUYECKOMY OCHAILIEHHIO (BBICOKOKIMPEHCHBIN onpsickuBaTeab Mekosan Tecnoma Laser4240-30 u xombaitn CLAAS Mega 360),
copTa KyJIbTYpPHI U TPaHHMI] €¢ IPOU3BOACTBEHHON IUIONMIaaN. PacKphITEl 0COOCHHOCTH BIMSHHUS OCHOBHBIX COCTAaBIISIOIINX IIPOEKTOB YOOPKH yposKast
CEJIbCKOXO3SMCTBEHHBIX KYNbTYp Ha MOKa3atend ux 3d¢exTuBHOCTH. MopeInpoBaHUE BBHINOIHEHO JUIS 3a[aHHBIX MPEACTIOB IPOU3BOACTBEHHOM
mrommaau o3umoro parca — 10-500 ra ¢ momraroBeiM ee yBenuuenueM — 10 ra. YCTaHOBIICHBI KOPPEISIIIMOHHBIC 3aBUCUMOCTH (DYHKIIHOHAIBHBIX
XapaKTePUCTHK d(PPEKTUBHOCTH TEXHOIOTHIECKUX CHCTEM OT Pa3MepoB padoT B IPOEKTAX C yIETOM JSHCTBHS IPOSKTHOH CpeIbl.

KiioueBble ciioBa: nHGOPMAIMOHHAs CHCTEMA; CTATHCTUYECKOE MMHTAIIMOHHOE MOJCIMPOBAHNE, YIPABICHHE MPOCKTAMHU; COJACPKAHHUE H
BpeMs B IPOEKTaX; MPOEKTHAsI CPe/ia; TEXHUUECKasi OCHACTKA, CBOEBPEMEHHOCTh PaboT; ypoxkail; motepH; 3p(heKTHBHOCTB.

P. LUB, S. BEREZOVETSKYI, R. PADYUKA, R. CHUBYK

INFORMATION-ANALYTICAL SUPPORT OF DECISION MAKING IN THE PROJECTS
DEVELOPMENT OF HARVESTING TECHNOLOGICAL SYSTEMS

The prerequisites for the creation and use of information-analytical systems for support decision-making in crop harvesting projects are revealed. The
peculiarities of the projects environment impact on the implementation of winter rape harvesting projects are presented. Emphasis is placed on the
importance of timely of works execution in crop harvesting projects, as well as solving tasks on coordination of content (technical equipment of
technological processes of stem spraying and combine seed harvesting) and time of work in projects. The importance of the biological processes
impact of winter rapeseed ripening and agrometeorological conditions on the time constraints of the technical equipment operation of projects is
indicated. It is noted that this impact determines the variability of the timing of the start of work, as well as their duration and affects the functional
performance of winter rapeseed harvesting projects. The necessity of taking into account of these features in the statistical simulation model of the
technological system projects of rapeseed harvesting is proved. The development and results of the use of information and analytical system to support
project management processes are presented. The method of taking into account the impact of the project environment (subject and agrometeorological
conditions) on the timing and timeliness of work in harvesting projects is shown. The expediency of simulation models and methods creating of
reflecting the probabilistic conditions of the technical equipment of agricultural crops harvesting projects are described. Computer experiments with a
simulation model were performed with the initial data on technical equipment (high-clearance sprayer Mekosan Tecnoma Laser4240-30 and CLAAS
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Mega 360 combine), cultivar and limits of its production area. The peculiarities of the influence of the main components of crop harvesting projects on
the indicators of their efficiency are revealed. The simulation was performed for the set limits of the production area of winter rape — 10-500 ha with a
stepwise increase of 10 ha. Correlation dependences of functional indicators efficiency of technological systems on volumes of projects works taking

into account influence of the project environment are established.

Keywords: information system; statistical simulation modeling; project management; content and time in projects; project environment;

technical equipment; timeliness of works; harvest; losses; efficiency.

Beryn. IIpoekT pO3BUTKY — arpOIpOMHUCIOBOIO
komrutekcy (AITK) YkpaiHu € nepcreKTUBHUMH 3 Pi3HUX
npuuMH. IX peanisalis Aae 3MOTy TapaHTYBaTH XapyoBY
Oe3reKy Jep)kaBd, HANOBHEHHS OIOJDKETY, 3a/I0BOJICHHS
MOMHUTY Ha CUILCHKOTOCIIONAPCHKY MPOAYKIII0 30BHIIIHIX
pUHKIB  Tomo. BogHouac, 3a3HaueHI  NPOEKTH
XapaKTepU3YIOThCA PHU3UKOM HYepe3 BIUIMB MPOEKTHOTO
cepenosuma y Oinpmocti ramyseit AIIK. Ile nmpusBoanTs
0 HEBU3HAYCHOCTI Ta ()OPMYy€ BHUMOTH [0 MPOEKTHHUX
pimmeHs, a  BigTaK BUMOTH /IO  3aCTOCYBaHHS
iHpOpPMAaLifHIX CHCTEM i3 CYNPOBOAY YIPaBIIHCHKHUX
piIIeHB.

XapakTepHOI OCOOJMBICTIO TPOEKTIB PO3BUTKY
TEXHOJIOTIYHAX CUCTEM PUIBLHHIITBA € T€, 110 CBOEYACHICTh
pobIT y TmpoekTax, 30KpeMa i3 30UpaHHSI BpPOXKAIO
CUIBCHKOTOCIIONAPCHKUX ~ KYJBTYp, BIUIMBAaE Ha  iX
ehexTHBHICT, (IIO3HAYAETHCSI HA 00cArax OTPUMAHOI
npoaykirii). 3a0e3MeyYeHHs CBOEYACHOCTI IUX poOOIT
BUMAarae J0TpUMYBATHCS PI3HOCTPOKOBUX IUIAHIB OO iX
BHKOHAHHS, BUKOPHUCTaHHA Pi3HUX pPECypciB Ta 0OpOOKH
3HaYHUX 00cATiB iH(opMmarii. OkpiM TOTO, Yepe3 BILTUB
arpoMeTeOpOJIOTIYHUX YMOB BiJIIOBIIHOTO KaJECHAAPHOTO
mepiomy poOOTH MOXYTh  BINTEpPMIiHOBYBaTHCS Ta
BUKOHYBaTHCs 13 3ami3HeHHAM. lle mpusBomuTnMe 10
TEXHOJIOTIYHOTO PH3MKY — BIPOTIAHOCTI  3HIKCHHS
BpPOXKaiHOCTI KyJbTYyp (TEXHOJOTIYHUX BTpar) uepes
HecBoevacHicTh pobit [1].

BpaxyBaHHsI 1IMX 0COOJIMBOCTEH MPOEKTIB PO3BUTKY
texHosoriyHux cucreM AIIK motpebye po3pobku i
3aCTOCYBaHHS 1H(QOPMAIITHO-aHAITHYHAX CHCTEM ISt
OIliHEHHS PU3UKY, a BIATaK MiABUINCHHS €()EKTUBHOCTI
yrpasiiHHs npoektamu [2, 3].

AHasiz ocTra”HHiX JocaimkeHb i myOJikauii
MIEpeKOHYE B TOMY, IO IS YIPABIIHHS IPOEKTAMH
CLIBCHKOTOCIIOIAPCHKOT0  BUPOOHUIITBA  3aCTOCOBYIOTH
METOJU CTaTUCTUYHOTO IMiTalidiHOro MojenroBaHHs [4],
30KpeMa Jyisi OOIpyHTYBaHHS MapaMeTpiB IX TEXHIYHOTO
OCHAILIEHHS (KOMILIEeKCIB CLIBCHKOTOCTIOIAPCHKHUX
MaruH) [5,6,7,8,9]. Cuig 3a3HauuTH, 1[0 YHHHI METOIU
HE JalTh 3MOTH BpaxyBaTH MIHJIHMBICT IPOEKTHOTO
CepeIOBHINIA, 30Kpema, MpeAMETHOT Ta
arpoMereopoioriydoi ckmagoBux [10,11]. Ockimpku ix
BIUIMB € CTOXaCTHYHHUM TO CBOE€YACHICTH POOIT y MPOEKTaxX
XapaKkTepu3yBaTUMETbcsl pu3ukoM [8]. BpaxyBanus miei
0COOJNMBOCTI  NPOEKTIB 30MpaHHS BPOXKAI0  KYJBTYp
[12,13], motpebye po3poOIeHHS Ta 3acCTOCYBaHHSI
iHpOopManifHO-aHATITHYHIX CHCTEM IS  BpaxyBaTH
HMOBIPHICHOTO BIUTMBY 30BHIIIHBOTO cepenosuiia. lle

JacTb 3MOTY OIIHWTH TEXHOJNOTIYHWH pH3HK Ta
3a0e3NeYUTH  KOPEKTHICTh  MpPOIECiB  yNpPaBIIiHHA
MIPOEKTAMHU.

IMocranoBka 3aBaanHsi. MeTOIO CTaTTi € PO3KPUTH
0COONMBOCTI  NMPOEKTIB 30MpaHHS BpPOXKAIO0  KYJBTYD
3aBIISIKU iHpOpMaIiHHO-aHATI TAYHOMY CYIIPOBOIY

MPOIECiB  YIPABIiHHA MPOEKTAMU i3 BpaxyBaHHSAM
HMOBIPHICHOT'O BIUTHBY IPOEKTHOTO CEPEAOBHIIA.

Buxsian ocHoBHOro wmarepiamy. 3acTOCyBaHHS
iHpOopMaIiHO-aHATIITHYHIUX CHUCTEM IS CYNPOBOIY
pilleHb 13 yHpaBJiHHA HPOEKTaMHU 30MpaHHS BPOXKAFO
KylnbTyp  HEOOXigHO  3IIHCHIOBAaTH B  KOHTEKCTI
BiTOOpaXCHHS Ta MPOTHO3YBAHHS YaCOBHX OOMEXEHb Ha
BHKOHAaHHA poOIT y mux mpoekrax [2,3]. 3okpema, s
MPOEKTIB 30MpaHHA O3MMOTO pillaKy NHOTO MOXKHA
JIOCSATHYTH 3aBISKH PO3pOOIi CTATUCTHYHHUX IMITAIlitHIX
Moneneit [4,14-16,17], axi ckepoBaHi Ha BiOTBOPEHHS
MPEeIMETHO-010I0TTYHHUX sIBHII Ta mporeci (puc. 1) [11]:
1) HakoNWYEHHS POCIMHOI €(PEeKTUBHUX TeMIlepaTyp
MOBITPs; 2) TEMIIB MiJICUXaHHS CTPYYKIB Ta JOCTHUIaHHS
HaCiHHs POCIMHHM; 3) BIUIMBY arpOMETEOPOJIOTIYHIX YMOB
Ha Qi3uyHMil cTaH arpodoHy MojiB (IpexMera mpari) Ta
MOXIJIMBOCTI POOOTH TEXHIYHOTO OCHAIeHHs Tomio [18].

Br3HauanpHOIO OCOONMBICTIO TIPOEKTIB 30MpaHHS
BpOXKAI0 O3MMOTO DillaKy, KOTpi sika popMye TepMiHH Ta
TEMITH BHKOHAHHA POOIT y NPOEKTax € Te, IO MPOLECH

JOCTUTaHHS  CTPY4YKiB 1  HACiHHS  POCIMHH €
HEpiBHOMIDHUMH 1  JOBTOTPHBAIMMH Yy  4aci.
HepiBHOMIipHICTH X JOCTHTaHHS MPHU3BOAUTH  JO

PO3TPiCKyBaHHsI CTPYYKIB Ta CAMOOCHUIIAHHS HACIHHS, 110
Mmoxe csarayti 90-100% srpar [11]. s "BupiBHIOBaHHS"
CTHIJIOCTI HACIHWH, OTPUMAHHS OLIBIIOI iX OJIIHHOCTI,
3HW)KEHHsI OO0CATIB TEXHOJOTIYHHUX BTparT, a TaKOoX
301IbIIEHHST 00CSTIB 310paHOr0 BPOXKal BUKOPUCTOBYIOTh
TEXHOJIOTII0 PSIMOTO KOMOaliHyBaHHS 3
nepea30uparTsHIM 0OTIPHUCKYBaHHIM cTe0I0CcTOI0
CKJICIOBaYaMH CTPYUKiB [19].

3rigHO i3 pEeKOMEHIAIlsIMA TPAKTHKIB, 30MpaTH
BpOXKail 03MMOr0 pimaky MOXHa 3 MOMeHTY mosiBu 70%
Cyxux (&,;) cTpydkiB Ha moni. OJHaK 3a TakMX YMOB

BTpPAyYa€ThCs NEBHUIT 00CIT ypoXkKaw KyJIbTypH, IO MOXeE
OyTH OTpPUMaHUii 32 PaxyHOK MPUPOCTY 71 Macu HaCiHHs
MDX I[TOYaTKOM Ta 3aBepHICHHSAM poOiT y mpoekrtax [10].
JouinpHiCTh BUKOPHCTAaHHS IOKa3HHKA YaCTKH CYXHX
CTPYUKIB € JUIS MPUHHATTS PIllIEHHS MIOA0 MOYaTKy POOiT

(7,,) TolArae B TOMY, IIO HAa NPAKTHIi B TOJBOBHX

yMOBaxX MpOCTille 1 IIBUAIIC OLIHIOBATH CTHIIICTh
ypOXaro 03MMOT0 pilaKy 3a SKICHUM CTaHOM CTPYHKIB.
Lle He moTpedye 10AATKOBUX BUTPAT yacy Ta oOiagHaHHS
JUTSL BCTAHOBJICHHS CEPETHBOT BOJIOTOCTI i MACH HACIHHS.

BinmoBigHO 10 IbOTO HAMU CTBOPEHO CTATUCTUYHY
iMiTalliiHy MoJenb poOIT y MPOEKTax, MO0 BpaxyBYe
ONMMCAHMH  BIVIUB  TIPOEKTHOTO  CepeojBHINA.  li
3aCTOCYBaHHSA Ja€ 3MOTYy pealizyBaTd iH(pOpMamiiHO-
AHATITHYHUHA CYTIPOBIJ HPUHHATTA pIMIEHh Yy IPOEKTAX
3aBISIKM BUKOHAHHIO KOMIT'FOTEPHHX EKCIIEPUMEHTIB.
OmpamioBaHHsl pe3yibTaTiB IIMX EKCIIEPUMEHTIB Ja€
3MOTY OI[IHUTH CBOE€YACHICTH POOIT y NMPOEKTAX 32 PI3HUX
TepMiHiB X BUkoHaHH: [20].
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BukoprcTaHHS METO/MiB MaTeMaTHYHOI CTATUCTHKH
JUTSL OTIPAIIOBAHHS PE3YNbTaTiB MOAETIOBAHHS JAJI0 3MOTY

HACTYIMHUX TIOKa3HUKIB: 1) BaloBOro odcsry 3i0paHoro
BpO’Kao; 2) BaJOBOTO OOCATY BTPA4eHOTO BpOXKaio; 3)

BCTAaHOBUTH  OIIIHKM  MAaTEMAaTHYHOTO  CIIOMIBaHHSA  IMHTOMIi OOCSTH 3i0paHOTO BpOXKAIo.
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MOJICTIFOBaHHS  POOIT MPOEKTAX

3aJ]aHOr0  BapiaHTy  TEXHIYHOTO
OCHAIIIEHHA Mekocan Tecnoma Laser 4240-30 Ta
CLAAS Mega 360, SKe ¢byHKIIOHYE B
arpoMeTeopoJIOTIYHIX YMOBax SIBOpIiBCHKOro paioHy
JIeBiBCHKOI OOMacTi ming 4yac 30MpaHHA O3WMOTO piMaKy
copty AHTapis. CTaTHCTHYHE IMiTalliifHe MOJIEIIOBAHHS
BUKOHYBaIM JUIsl 33JaHUX MEX BUpOOHHYOI ruromli (Sr)
kynbTypu — 10-600 ra i3 mokpokoBuM ii mpupoctom y 10
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PHc. 2. 3aIeKHICTE BATOBHX 00CATIE 310DaHOTO BPOKAK0 BLT

IUTOMI1 O3HMOTO PIIIAKY (32 YMOBH rr':p )

ra. lle mamo 3Mory BCTaHOBUTH 3aKOHOMIPHOCTI 3MIiHH
OCHOBHHMX (DYHKIIOHANBHUX TOKa3HUKIB €(QEeKTUBHOCTI
po0Oir y npoekrax [20].

OTtpumani pe3yibraTé (pucC. 2) NEPEKOHYIOTH Y
TOMY, IIO ITIOYaTOK POOIT y MpPO€KTax 30MpaHHS BPOXKAro
03MMOT0 pinaky 3 MOMeHTy nosBu 70% CyXux CTpydKiB
(&,, ) Ha ToONi MifBMIIYE BipOTiAHIiCTH OiMbIIMX 0OCATIB

310paHOro BPOXKAK0 Ta MEHIIMX HOTO BTpart [1].
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Puc. 3. 3ane:KHICTh OIHOK MATEMATHYHOTO CIIOTiBAHHI
00C4T1B 310PaHOTD Ta BTPAYEHOTO BPOKAFO B IUIONIL O3HMOTO
PIMAKY 34 PI3HHX IUTAHOEHX TEPMIHIB MOYATKY POOIT Y IPOEKTAX:
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Tabnuus 1 — PiBHsHHS Ta KOpeIBSILiiiHI 3aJI©KHOCT] OL[IHOK MATEMAaTUYHOTO CIIOiBaHHs OOCSITiB TEXHOJIOTIYHNX BTPAT BiJl IUIOLI]
03MMOT0 PillaKy 3a pi3HUX IUIAHOBUX TEPMiHIB IOYATKY POOIT Y MPOEKTAX

Yac novaTky Kopensiiite
. & PiBHHHH;[ 3aJ'[e)KHOCTi .

36upainbHuX podiT 7, BiIHOIICHHS
7287 (70% cyxux cTpyviie) MU%7]= 110453 - 0.0388-52 + 4.9723S; - 109.08 0,992
72875 (75% cyxux cTpyHIKiB) M[U%75]=9.2-105-54 - 0.0269-S2 +2.0491-S; + 47.814 0,991
7288 (80% cyxux cTpyviKie) M[U#%%]=7.8-105-S7 - 0.0099-S - 1.9389-Sy + 284.55 0,992
72855 (85%% cyxux CTpyHIKiB) MIUZ20%5]=5-10453 + 0.0138-S2 - 6.8683-Sr + 560.48 0,992
7289 (90% cyxux cTpyviie) MU= 7-10-S23 + 0.0497-S2 - 13.828-S; + 952.49 0,993
72895 (959 cyxux cTpyHIKiB) MU #2%%]=3.9-105-53 + 0.0856-S:2 - 20.787-Sr + 1344.5 0,992
720 (100% cyxux cTpyuKie) MU0 = -82-105-S2 +0.118-S2 - 25.781-Sr + 1558.4 0,991

Ile roBoputre mpo Te, MmO pOOOTH y MPOEKTaX
BUKOHYBaTHMYThCS Y3TOJKEHO i3 JOCTUTaHHSM BPOJXKAlo.

Toxmi mpocTiii AOCTHIVIOTO BpOXKAKw Ha Tom  Oyne
MiHiManbHUM (pHC. 3, TabI.).
OTxe, iH(pOpMaIifHO-aHATI THYHHI CYIpOBiJ

MPOIICCIB YIPABIIHHSA MPOEKTAMH, a TaKOX Y3TOKCHHS
poOiT (Wacy Ta 3MICTy TIPO€KTiB), pecypciB Ta
VOpPaBIIHCEKAX pIilIEeHh 13 3aKOHOMIPHOCTSIMH BIUTHBY
NPOEKTHOTO CEPEeNOBHIIA Ja€ 3MOTY 3HAXONUTH Take ixX
"CHiBBIOHOIIEHHS", 3a SKUX MPOSB TEXHOIOTIYHOTO
pu3uKy Oyle HEe3HaYHUM Ta JOCATATUMETHCS MaKCHMyM
e(heKTHBHOCTI MIPOEKTIB.

BucHoBKkM. VYIpaBiiHHS TNPOEKTaMH  30HpaHHs
BpPOXAK CUIBCHKOTOCIOIAPChKUX KYJIBTYp Mepeadadae
BUpINICHHS 3aBJaHHS I0J0 MiABUIIEHHS iX IIHHOCTI
3aBJISIKM BPaXxyBaHHIO CTOXaCTHYHOTO BIUIMBY HPOEKTHOTO
cepenoBuIIa (30kpema, peIMeTHOT Ta
arpoOMEeTEOPOJIOTIYHOI CKIAI0BUX). Po3poOiieHHsT MeTOIiB
1 MOJierneit, o BPaXxOBYIOTh i 0COOIHMBOCTI JacTh 3MOTY
CTBOPUTH  iHPOpPMALIHHO-aHANITHYHY CHCTEMY  JUIS
MATPUMKY TPHHHATTS PIlIeHs Wi Yac peawizamii Imx
MIPO€EKTIB. BUKOHAHHS KOMIT'IOTEPHUX EKCIEPHMEHTIB i3
UMK MOJCISIMH Ja€ 3MOTYy KUIBKICHO  OI[IHHTH
MOKa3HUKK e(EeKTHBHOCTI POOIT Yy NPOEKTax, a Toi
OOIpyHTYBaTH YIpPaBIiHCHKI DIlIEHHS OO0 peaji3auii
BINOBITHUX  MpOIeCiB Ha  mpaktumi. OTpumani
pe3ysibTaTd MOZEJIOBAHHS MEPEKOHYIOTh Yy TOMY, IO

MOYaToK 30MpajbHUX POOIT (z'lfp) Yy IPOEKTaX 3 MOMEHTY

nosiBu 70% cyxux CTpPYdYKiB (€o.7) O3MMOro pimaky naae
3MOTy 3a0€3MeUnTH MOPIBHAHO OibIi 00csTh 3i0paHoro
BpOXKal0 Ta MEHIII 00CATH TEXHOJOTIYHUX BTpaT (puc. 2
ta puc. 3). Y Takomy pa3i 3a0e3nedyBaTHUMETHCS
patioHanbHe BUKOPHUCTAHHS OJUHHII IUIOIII
MiANIPUEMCTBA,  TIOPIBHSAHO  OUIbIle  3aBaHTA)KEHHS
TEXHIYHOTO 3a0e3NeuYeHHs] MPOEKTIB, MEHII 00CsTH
He310paHKuX IUIONI 03MMOTO pilaKy Ta OUIBIIMK BalOBHH
obcar 3i0paHoro Bpokaro. BcTaHOBIEHI 3aJ€XHOCTI
00cATiB TEXHOJIOTTYHUX BTPAT BiJ] IUIOIII O3MMOTO pilmaKy
OTHCYIOTBCS TOJIHOMOM TpPETHOro CTymeHs (Tabn.) ix
BUKOPHCTAHHS Ja€ 3MOTY 3[IHCHUTH BapTICHE OI[IHEHHS
e(hexTUBHOCTI 1HPOPMAaLiHHO-aHATITHYHOTO CYIPOBOAY
MIPOEKTIB 30MPaHHS BPOXKAIO.
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CTPATEI'TYHE YIIPABJIIHHS PEKJIAMOIO ITIPOTAI'OM JKUTTEBOI'O IUKJIY TOBAPY

IIpeaMeToM JOCIiKEHHS € po3pobKa cTpaTerii ONTHMAIBHOTO yIpaBIiHHS BUTPaTaMH ITiJIPHEMCTBA HA PEKJIaMy NPH BHBEJCHHI HOBOTO TOBapy Ha
PHHOK BIPOJOBX BCHOTO HOrO KUTTEBOrO LMKIY. JUIsi MOJETIOBaHHS JUHAMIKUA HPOAaXKIB HOBOTO TOBAapy B CTATTI 3alPONOHOBAaHA MOIM(iKallis
Mogzeni mudy3ii iHHOBawil bacca, sika 103BOJIsIE YHCETPHO MOJEIIOBATH BIUIMB BUTPAT HAa PEKJIaMy Ha iHTEHCHBHICTH NPOJaxiB 3 OOKYy ABOX Ipyml
CIIO’KHMBAYiB, BUUIEHHX B MOJIEN, a caMe HOBaTopiB Ta iMiTaTopiB. ChopMyIIbOBaHO 3aJady ONTHMAIGHOIO YIPABIiHHS BUTpaTaMH Ha peKIaMy ULt
MPOCYBaHHs TOBapy MPOTIrOM HOro JKMUTTEBOTO LHUKIY. B sIKOCTI KpUTEpit0 ONTUMAIBLHOCTI OOpaHO OYiKyBaHy YHCTY IOTOYHY BapTiCTh IPOLIOBUX
MOTOKIB Bif peanizarii ToBapy. [lokazaHo, sk BUpILIKTH L0 33734y 3a JOMOMOIOK METOIIB JUHAMIYHOTO MporpamyBaHHs. Po3po6iieHo i mporpaMHO
peai30BaHO aIrOPUTM YHCEIBHOTO IONIyKy HPOTPaMH ONTHMAIBHOTO YNpABIiHHS BHTPaTaMH Ha peKIaMy Ha 0a3i METOLy CTHCKArOYHX
BinoOpaxeHb. B pe3ynbrati poOOTH alnropuT™My BCTAHOBIIOETHCS ONTUMAIIBHUI PIBEHb BUTPAT HA peKiamy y (popMi 3aKOHY 13 3BOPOTHIM 3B’SI3KOM, 7€
B SIKOCTI 3MIHHOI CTaHy CHCTEMH BUCTYIIA€ CTYIICHb HACHYCHHS PUHKY. Ha 1ili OCHOBI MO>XHA BCTAHOBHUTH ONTUMAJIbHUH PIBEHb BUTPAT HA PEKIIaMy B
KOJKHOMY IIepiofii 4acy i HOPIBHATH TPAeKTOpii MpoJaxiB NP Pi3HUX CTPATETiAX yNpaBliHHA pekiaamMoro. OKpeMo IOCII/DKeHI BUIAAKU PEKIIAMH,
CIpsIMOBAaHOI Ha IHHOBATOpiB Ta imiraropiB. IIpoBeneHi umcenbHi €KCIHEPUMEHTH, Ha 0a3i SIKMX BH3HA4YEHO SIKICHI XapaKTEPHUCTHKU CTpaTeril
ONTHMAJIBHOIO YIPABIiHHSA BHTPaTaAMH Ha peKjaMy sl LMX JBOX BHIAAKIB. JlociiIpKeHO BIUIMB OOpaHOi CTpaTerii ynpasiiHHA Ha ¢GopMmy Ta
TPUBATICT JKUTTEBOTO IHUKIY TOBApy. 3poOJICHO BHCHOBKH IIPO MOPIBHSIBGHY €KOHOMIYHY €()eKTUBHICTH Pi3HHX CTpaTeriil ynmpaBIiHHSA PEKIaMOIO.
OnruMisaliis BUTpaT Ha peKiIaMy 3a JOTIOMOIOI0 pO3poOJICHOT METOIMKH Aac IMiANPHEMCTBAM MOJIMBICTH NEPEBIPUTH, YU € 3aIIaHOBAaHMII PiBEHb
L[MX BUTPAT HAUIMIIKOBUM YH HEJOCTATHIM. 3alpONOHOBaHa METOIMKA A03BOJISIE HE TIIBKU 3HAXOAUTH ONTUMAJIbHI PO3MIPH BifipaxyBaHb Ha PeKIaMy
B 3aJIXKHOCTI BiJ CTafii )KUTTE€BOrO LUKIIY TOBApY, ajle i IMpOorHo3yBaTh 00CsATH MPOAAXIB Ta MPUOYTKH JUIst MalOyTHIX IepioaiB.

Kaio4oBi ci1oBa: )XUTTEBHH IUKI TOBapy; qudy3is iHHOBawiil; Moxens bacca; pexiiaMa; onTUMalbHE yIIpaBIiHHS, AUHAMIYHE IIPOTrpaMyBaHHS,
METO/] CTHCKAIOYHX BiZ0OpaXKeHs.

O. C. MEJIBHHKOB

CTPATETMUYECKOE YIIPABJIEHUE PEKJIAMOM HA MMPOTSI)KEHUM )KU3HEHHOI'O IIUKJIA
TOBAPA

ITpenmeToM ncceioBaHms SIBISETCS pa3padoTKa CTPaTerHy ONTHMAIBHOTO YIPABJICHHS PAcXOJaMU Ha peKiaMy IPH NPOJBIKCHUH NPeIIPHATHEM
HOBOT'O TOBapa HAa PHIHOK B TE€UECHHE BCETO €ro >KU3HEHHOro LMKIa. JIJIs MoaenupoBaHus AMHAMUKH IPOJa)k HOBOTO TOBapa B CTAaThe IPEUIOKEHA
Moaudukanus Moxenu qupdy3un nHHOBanMi bacca, MO3BOJIIOMAsT YHCICHHO MOJEIHMPOBATh BIMSHHE PAcXOJOB Ha PEKIaMy Ha MHTEHCHBHOCTHb
IPOJ@XX CO CTOPOHBI JBYX TPYII NOTPEOHTENeH, BEIICICHHBIX B MOJEIH, a MMEHHO HHHOBAaTopoB M umuraropoB. CdopmynmpoBaHa 3anada
ONTHUMAJBHOTO YIpPABICHUS PAcXofaMH Ha PEKJIaMy Ha IIPOJBIIKCHHE TOBapa B TEYCHHE BCEro €ro XM3HEHHOro IWKIa. B kauecTBe KpuTepus
ONTHMAILHOCTH BBIOpaHa OKHJaeMasl YucTasi IPHBEJICHHAs CTOMMOCTD JEHEKHBIX IIOTOKOB OT pealu3aluu ToBapa. PaspaboraHa MeTouKa pereHus
9TOH 3aaudl MOCPENCTBOM METONOB IMHAMHYECKOTO IPOrpaMMHpOBaHUs. Pa3paboTaH M IPOrpaMMHO PEaIn30BaH JTOPUTM YHCIEHHOTO ITOMCKA
MPOrpaMMbl ONTHMAJILHOIO YHPABJICHUS 3aTpaTaMH Ha pekiaMy Ha 0a3e MeroJa CXKMMAroLMX oToOpaxkeHuil. B pesyinbrare pa®oTsl amropurma
YCTaHaBIMBACTCS ONTHMANBHEIN YPOBEHb PAacXolOB Ha pekiamy B (opMe 3akoHa ¢ oOpaTHOW CBsI3bIO, TA€ B KauecTBE IIEPEMEHHOW COCTOSIHYIS
CHCTEMBI BBICTYNIAeT CTENCHb HACHINIEHHs phIHKA. Ha 3Tol OCHOBE MOXKHO YCTaHOBHTH ONTHMAIBHBEI YPOBEHb PEKIAMHBIX H3JEPHKEK B KaXKIOM
HepHoJie BPEMEHH M CPaBHUTh TPACKTOPHMH NPOJAX HPU PAsHBIX CTPATErusX YMpaBieHHUs peknaMoid. OTAETbHO HCCIeJOBAHBI CIydad PEKJIaMbl,
HanpaBJIeHHOH Ha WMHHOBaTOPOB M HMHTAaTOPOB. IIpOBEICHBI YHCICHHBIE OKCIEPUMEHTHI, Ha 0a3ze KOTOPBIX OIPENENICHBl KadeCTBEHHbIC
XapaKTEePUCTHKH CTPATeTHMH ONTHMAIHGHOTO YIPABICHWS pacXolJaMH Ha peKlaMy Ul 3THX JABYX ciydaeB. lccienoBaHo BIHSHHE BBHIOpaHHOH
CTpaTerny ynpaBieHUs Ha GQOpMy U JTUTEIFHOCTh KU3HEHHOTO IHUKIIA ToBapa. Cle/iaHbl BHIBOABI O CPABHUTEILHON 3KOHOMUYECKOH 3¢ (EKTHBHOCTH
Pa3IMYHBIX CTPATEruil yHpaBieHus peknaMoit. ONTUMH3aNKs 3aTpaT Ha PeKsiaMy C IMOMOIIBIO pa3pabOTaAHHO METOMMKH TO3BOJISIET HPEANPUITHSIM
IIPOBEPHTH, SIBISETCS JIM 3aIUIAHHPOBAHHBIH YPOBEHb 3THX PAcXOJOB M30BITOUHBIM MM HEJOCTaTOYHBIM. IIpHMEHEHHe METONNKH IT03BOJSIET He
TOJIBKO HAaXOJUTh ONTHUMAJbHBIC pa3Mepbl OTYHCICHUH Ha peKiaMy B 3aBUCHMOCTH OT CTAJHU JKM3HEHHOTO I[HKJIA TOBapa, HO M IPOrHO3HUPOBATH
00BEMBI TIPOIAK M NPUOBUIH [UIs OYyIIUX IEPUOIO0B.

KioueBnle c10Ba: XU3HEHHBIH UK ToBapa; Mud@ys3us MHHOBAIMI; Monens bacca; pekiama, ONTHMalbHOE YIPaBIICHHE, THHAMHIECKOES
POrPaMMHPOBAHKE; METOJ COKUMAIOIINX OTPAXKCHHUI.

O. MELNIKOV

STRATEGIC ADVERTISING MANAGEMENT DURING THE PRODUCT LIFE CYCLE

The subject of the research is the development of a strategy for optimal management of the company's advertising expenditures when promoting a new
product to the market throughout its entire life cycle. To model the sales dynamics of a new product, the article proposes a modification of the Bass
diffusion of innovations model, which makes it possible to numerically simulate the impact of advertising expenditures on the intensity of sales of the
two groups of consumers identified in the model, namely innovators and imitators. The problem of optimal control of advertising expenditures for
product promotion throughout its entire life cycle is formulated. As an optimality criterion, the expected net present value of cash flows from the sale
of the product is chosen. It is shown how to solve this problem by means of dynamic programming techniques. An algorithm for numerical search for
the optimal control program of advertising expenditures based on the method of contraction mapping has been developed and implemented. As a result
of the algorithm, the optimal level of advertising expenditures is established in the form of a law with feedback, where the degree of market saturation
acts as a state variable of the system. On this basis, one can find the optimal level of advertising expenditures in each time period and compare sales
trajectories with different advertising strategies. Two cases of advertising aimed at innovators and imitators were studied separately. Numerical
experiments were carried out, on the basis of which the qualitative characteristics of the strategy for optimal control of advertising expenditures for
these two cases were determined. The influence of the chosen management strategy on the form and duration of the product life cycle has been studied.
Conclusions are drawn about the comparative economic efficiency of various advertising management strategies. Optimization of the advertising
budget using the developed methodology allows enterprises to check whether the planned level of advertising spending is excessive or insufficient.
The application of the methodology allows not only to find the optimal size of advertising expenditures depending on the stage of the product life
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cycle, but also to predict sales and profits for future periods.

Keywords: product life cycle; diffusion of innovations; Bass model; advertising; optimal control; dynamic programming; contraction mapping.

Beryn. Equation Chapter (Next) Section 1V
CydYacHi  CKOHOMIIll  IHHOBalifiHA  JISUTGHICTH €
HEOoOX1THOIO YMOBOIO KOMEpLiHHOTO yCIIixy

HiIIpueMcTBa Ha PUHKY. J[ns 3a70BOJICHHS MiHJIMBHX
moTped CIIOKMBAYiB IMiAIMPHEMCTBA TIOBHHHI MOCTIHHO
po3pobisiTh HOBI ToBapu Ta mochyru. [Ipote, po3poOka
HOBHX TOBapiB BHMAara€ ICTOTHHX BHTpPaT, a IXHE
MIPOCYBaHH] HAa PUHOK IOB'S3aHE 31 3HAYHIMH PU3HKaAMU.
B mux ymoBax ocobiauBy poibp HaOyBae edekTuBHe
BUKOPHCTAaHHS MapKeTHHTOBHUX 1HCTPYMEHTIB YIPaBIiHHS
30yTOM 1, HacamIiepes1, peKJIaMH.

IIpu IUIaHyBaHHI peKIaMHOL JUSUTBHOCTI
MiAPUEMCTBA, OCOONMBO TNpPH  TNPOCYBaHHI  HOBOI
MPOJYKIii, 3HA4YHOI poji HaOyBae KOHIEMLIS XHTTEBOTO
mukry ToBapy (OKLT). BigmoBimHo mo mi€i koHmemii,
KOXXCH TOBAap Y CBOEMY PO3BUTKY NPOXOIMTH HACTYIHI
cranii [1, 2]:

1) BopoBaJKeHHs TOBapy Ha PUHOK;

2) 3poctaHHsl 00CATY MPOAAKY BHACIIIOK BU3HAHHS
TOBapy MOKYILSMH;

3) crais 3pinocTi i MOCTYMOBE HACHYCHHS PUHKY;

4) ciag npoaaKis;

5) BUBEJICHHS TOBAPY 3 PHUHKY.

Tunosa ¢popma XKIT HaBenena Ha puc. 1.
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A
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Puc. 1. TunoBa opma KpUBOI KHUTTEBOTO IIUKIY TOBapy [3]

Iupoky monyJsipHiCTh IIPH MOJICTIOBAHHI TUHAMIKH
NPOCYBaHHs HOBHMX TOBapiB Ha PHHOK HalOyna Teopis
mudysii iHHOBamii [4; 5]. Y Mexax miei Teopii audysis
BU3HAYA€ThCA SIK TPOLEC, uYepe3 SAKWH IHHOBaMis
MOMINPIOEThCA KOMYHIKAIIMHIMH KaHallaMH y dYaci H
MIPOCTOPI.

Ha mnpomec nudysii iHHOBamiii BIUMBae Oe3imiy
¢axTopiB, HacamIiepen, XapakTep iHHOBaulii i Npupoja
TOTO COLIAJILHOTO CEPEeAOBHIIA, B SIKE BOHO BBOJIUTHCS.
Ha mBunkicts n1udysii HOBOro ToBapy MOXYTh BIUTHBATH
pI3HOMaHITHI MapKeTHHIOBI 1HCTPYMEHTH, 30KpeMma,
peknama. Pazom 3 THM, Mozeni KiJIbKICHOTO aHami3zy
TaKOTO BIUIMBY PO3pOOJICHI HEAOCTATHRO, IO YCKIIAIHIOE
CTpaTeriyHe IUIaHyBaHHS BUTpAaT Ha PEKIaMy BIPOJOBXK
KUT.

AHasi3 ocTaHHIX gocailkeHb i myOJikamii.
IMonsarrss nndysii iHHOBamiii Oyno BHepiie BBEIECHO
¢panmy3skuM comiosniorom I'. Tapnom Hampukinmi XIX
cropivust [6]. Ilei#t TepmiH HaOyB IIMPOKOTO BU3HAHHSI
micas  myOumikamii B 1962 p.  QyHIaAMEHTaIbHOTO
JOCTiPKeHHsT aMepuKaHChKoro corionora E. Pomkepca

«dudysis iHHOBaMiM» [4]. 3acTocyBaHHIO Teopii audys3ii
IHHOBALIfl I SAKICHOIO Ta KIIBKICHOINO MOJEJIIOBAHHSI
crpykrypu JXUT Oynu npucBsueHi HayKOBi mpali Takux
BITYM3HAHMX 1 3apyOiKHHX BueHnmx, sk @.M.bacc,
L.I'pimixec, HA.Myp, T.Xerepcrpann, B.IlpiniBacas,
T.®.Tapees, I1.T.Ilepepsa, B.M.T'opbauyx Ta in. [7-14]
Ilpore, MaremMaTWyHi MOZENI BIUIMBY MapKETHHTOBHX
inctpymenTiB Ha Gopmy KL T po3pobieHi HemocTaTHBO.

Mera pobotu nossirae B po3poO1i MOjeNi TUHAMIKA
MPOJ@XIB HOBOTO TOBapy, WO BpaxoOBye BIUIMB
IHTEHCHBHOCTI pEeKJIaMM Ha HIBHAKICTH Horo amdysii, a
TaKOX ONTHMI3allil BUTpAT MIANPUEMCTBA Ha pEKJIaMy SB
3aJ@KHOCTI BiJ IOTOYHOI (a3u IKUTTEBOTO LUKITY
MIPOYKIii, IO MPOCYBAETHCS Ha PUHOK.

Buknan ocHoBHOTO Marepiamy. s mMonemoBaHHS
IMHAMIKH TIPOJAXIB HOBOIO TOBAapy CKOPUCTAEMOCS
MonugikoBaroro Monxemwtro @.M. bacca [7]. Y wiit mozemi
CTYNiHb INPOHMKHEHHS HAa pPHHOK HOBHUX TOBapiB
MOSICHIOEThCSL  B3A€MOJIEI0 TOMMTY JBOX KaTeropii
CIOXHBAYiB - HOBaTOpiB Ta iMitaropiB. Ilomut 3 GoKy
HOBAaTOPIB  BBAKAEThCS  CTALIOHAPHMM 1  3aJaHUM
€K30TeHHO. IMiTaTopu mnpH UPUHHATTI pilIeHHS TIPO
KyMiBJII0O HOBOTO TOBapy CIHpPAIOThCS TNeEpelayciM Ha
MDKOCOOHCTICHE CHUIKyBaHHs. TakuM YWHOM, IIONUT i3
00Ky IMITaTOpIB 3aJIC)KUTh BiJl 3arajlibHOi KiJIBKOCTI
CIIOJKMBAYiB, II0 BXE NPHUAOAIN TOBap A0 MOTOYHOTO
yacy. BIUIMB LMX MOTHBIB OIMCYEThCS B MOJETI 3a
JOTIOMOTOIO JTBOX BiATIOBINHMX KOE(IiMi€HTIB: iHHOBAII{ Ta
imiTamii.

B xmacnuniii Bepcii momeni Bacca posrismaroThest
TOBapH TPUBAJIOTO KOPUCTYBAHHS 1 BBAXKAEThCS, IO
KOXKEH CIIOKMBa4 Mae MoTpedy sSK MakCUMyM B OJHIN
OJMHUIII TOBapy (NOBTOPHI TIOKYNKH B MOJAETI He
nonyckarotees). OTxe, y Mipy 3pOCTaHHS IPOJAXKIB
30UIBIIY€ETHCS KUIBKICTD CIIOKUBAYIB, 110 KYMYIOTh TOBap
i BILIHBOM MOTHUBY imitartii. OHOYaCHO 3MEHIIY€EThCS
3aJIMIIKOBA €MHICTh PHUHKY BHACIIJIOK HOTO MOCTYIOBOTO
HacW4YeHHs. B3aemoniss mux IBOX MpoLeciB i BU3HAYae
¢dopmy kpusoi KIT.

BbazoBum mowsATTAM y Mozeni bacca € iHTCHCHBHICTh
nponaxie (hazard rate) H(t), sxa Bu3HAuaeThCS SK

YMOBHa HMOBIPHICTh KyIIBJIi CIOXHBa4eM TOBapy B
HNOTOYHOMY Hepioai yacy t, SKmio y momnepeaHi nepioau
TOBap Iie He OyB MPUIOAHUI:

_fo
HO=r )

ne f(t) — rycruna #iMmoBipHOCTI NpUIOaHHS TOBapy came
B epiofi yacy t penpe3eHTaTUBHUM CriokuBadeM, a F (t)
— KyMyJSITHBHa (YHKIIS PpO3MOAUTY Ili€l BHIIAQAKOBOI
BENMYMHM (TOOTO IMOBIPHICTB, IO CIIOKMBAY BXKE KyIHB
TOBap JO IOTOYHOro MoMeHTy uacy t). B wmogemi
BBAXAETHCS, MO IHTCHCUBHICTh NPOAAXIB JHINHO
3aJCKUTh BiJl CTYIEHs HACHYCHHS PUHKY (SKHi
BizmbuBaeThest kymyisitoro F(t) ):

Ht) =p+q-F(), (2
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ne p ta q — koedilieHTH IHHOBAIil Ta iMiTauii,
BiJIIOBITHO.
CxombinyBasim piBasHES (1) Ta (2), oTpuMaemo
f(t)=p+(a-pFE-D-a(F{t-D)°. €)

[lo3naunmo emHuicTh puHKY depe3 M. JloOyTtok
€MHOCTI PUHKY 1 IMOBIPHOCTI IOKYIIKH 1aCTh OYiKyBaHHI
o0csr mponaxiB. ToMmy, MOMHOXHUBIIN OOW/BI YaCTUHH
piBusiHHS (3) Ha €MHICTH pHHKY M, OTpUMa€EMO PiBHSHHS
JUTS TMHAMIKY TIPOJIAXKiB y Yaci:

2

S
s,=pPM +(q-p)S_, —ql\‘/l—’l, (4)

me s, = Mf (t) — ouikyBanmii 00CsT MPOIAKIB Y MOMEHT

qacy t;
S, = MF(t) — nakomu4eHuit (KyMyJSITHBHHMIT) 0OcCsT

NPOJAXIB 10 MOMEHTY 4acy .
KymynatuBauit 00CAT TPOmaXiB 3MIHIOETBCS Bif
Mepioy 0 Mepiory TaKUM YHHOM:

S, =S, +5,. )

Y CykymHOCTI 3 HO4YaTKOBOIO yMoBow S;=0,

cucrema pisHuneBux piBHsHb (4)-(5) Hamae MOXIHMBICTH
MOJICIIOBATH  OUIKyBaHy JOUHAMIKY TMpPOJaXiB Ha
KoMI'toTepi Sk ¢QyHKIifo mapameTrpiB p ta (. Ilpnm
PO3YyMHHX 3HAQ4YeHHSX IapaMeTpiB MOJeNlb TeHEepye
tunoBy kpuBy XXIUT (nus. puc. 2).

12
10 =

s(t)

— p=0.002, q=0.02

—— p=0.0086, g=0
---------- p=0.004, g=0.02 ------p=0.002, g=0.04

Puc. 2. Pizni popmu kpusoi JKIIT B mozeni bacca (M=1000) [5]

[TincranoBkoro piBHstHHS (5) 10 piBHAHHS (4) MOXHA
3BectH cuctemy (4)-(5) no piusinus Pikarri [15]:

2

S
S, =pM +(1+q- p)Stfl—ql\‘A—’l (6)

HaBenena Bume xiacuyHa ¢opma Mojeni He
BpaxOBY€  BIUIMB  PI3HOMaHITHUX  MapKETHHIOBUX
IHCTpYMEHTIB Ha mBHAKICT audy3ii. Ha mpakrumi 3a
JIOTIOMOT'0I0 PEKJIaMH MOKHA BIUIMBATH Ha NMOBEAIHKY SIK
HOBaTOpiB, Tak 1 imiraTtopiB. Peknama, cnpsiMoBaHa Ha
HOBATOpiB, MiJKPECIIOE YHIKalbHI BIACTHBOCTI TOBapy,
MPECTIDKHICTh  BOJOAIHHA HHMM Ta iH. Pekiama,
Opi€HTOBaHa Ha iMITaTopiB, 300pa)kye CHOXHBAHHSA
TOBapy SIK €JEMEHT CTHJIIO JKHUTTS, 3ajy4ae BiJOMHX
JOAEH U CXBAJICHHS TOBapy, 300pakye HOTO BIACHUKIB

SIK KOJIO APY3iB a00 colliaibHy TPyIy 3 MEBHUM CTaTyCOM,
Tomio. BuHKMKae HU3KA NHUTaHb, [TOB’s3aHA 3 YIPABIiHHIM
pexnamoro Bupoaosxk JKIT:

1) skuit 3 1TMX JBOX THIB peKIaMH € OiIbI
e(eKTHBHIM;

2) sk HaWKpare po3IMOMUTATH BHIICHI Ha peKiamy
KOIIITH 32 4acOM;

3) sSK BIUIMBA€E peKJIaMHA JAisJIbHICTD Ha TEpMIH Ta
¢dbopmy XKIUT, Tomo.

Jlns  BiOmOBiAI HA i THTaHHSA, PO3TJITHEMO
Monudikarito moxeni bacca, ska € poO3BUTKOM MOJEII,
3arponoHoBaHoi B [16].

Po3srnsiHeMo crepily pekiiamy, CIpsIMOBaHy Ha
HoBaropiB. [Ipumyctumo, mo KoedimieHT iHHOBAII]
3aJICKUTH Bijl po3Mipy BUTpaT Ha peknamy A sk p = P(A),
ne P(-) — omykna rmamka ¢yukiis, P’(-)>0, P’(-)<0. Toxi
piBusaHHS (4) HaOyme HACTYIIHOT (GOpMH:

$(A)=P(A)1-S.)+aS_(1-S_) = f(5.,A) (7)

ae A — oOcsaru KOWITIB, SIKi BUTPAYarOThCs Ha peKjaMy B
mepiomi t. (dnsg copomeHHS piBHAHB mpuitMemo M =1,
TOOTO 3MiHHI S,, S, ClIiA IHTEpHPEeTYBaTU SIK YacTKH
PHUHKY).

Po3rnsiHeMo 3ajaduy  ONTHMAJIBHOTO  YIIPaBJiHHS
BUTpaTaMH Ha peKlIaMy y 4Yaci 3 METOH MakcuMizalii
CYyMapHOTO IMICKOHTOBAHOTO TPHOYTKY MiJIpPHEMCTBA
BrpooBx ycsoro XKIT.

[otounmit mpuOyTOK migmpUeMcTBA B Tepiomi t
JOPiBHIOBaTHUME:

(S A)=m-s(A)-A=mf (S ,A)-A, (8

Je M — npuOyTOK Bij MPOAaXy OJUHUI TOBapy (ToOTO

t

pi3HHMLT MDK HOro miHOIO Ta CcOOIBapTICTIO), SIKY
BBAKaTUMEMO TOCTIHHOIO.
Toni 3amaqy MaKcHMIi3aril CyMapHOTO

IUCKOHTOBaHOrO mpuOyTKy V Big peamizamii ToBapy
BIPOZOBK HOTO KHUTTEBOTO LIMKITY MOXKHA CHOPMYITIOBATH
y HaCTYIHIH croci0:

V=iﬂt-HI(A)T>max, ©)

ne S — koedimieHT qucKoHTYBaHH:, 0< f <1.

V cykynHocTi cuctema piBHsHB (7)-(9) Bu3HAauae
KJIaCHYHY 3aJady ONTHUMAJIbHOro ympasmiHas. Jms il
BUPIIIEHHS MOXHA CKOPUCTATHCS METOIOM IMHAMIYHOTO
nporpamyBanns [17, 18]. 3ayBaxumo, o pisasaus (7) €
ABTOHOMHHUM III0JI0 S,, TOOTO 3aJISKUThH BiJ yacy JMIIe
yepe3 3MiHHY S,. ToMy IOILIJIBHO BHKOPHCTOBYBAaTH S,

AK 3MiHHy CTaHy CHCTeMH. PeKypcuBHE piBHSHHS
bennmana s 3amaui (7)-(9) waGyme Tomi HACTYIHOTO
BUTJISAY:

V(S)= mgx(H(S,A)+ﬂ~V(S+f(S,A)) . (10)
pIlIEHHs1 SKOTO HaJaBaTHME MpOrpamy ONTHMAIILHOTO
YIPaBJIiHHS BUTpaTaMH Ha pexiamy B ¢opmi GyHKIIT Bix
MOTOYHOTrO cTaHy cucteMu A*(S).

Jns uucenbHOrOo  pilleHHS — (YHKIIOHAIBEHOTO
piBasHs  (10) MOXHA ~ CKOPHCTaTHCh  METOJOM
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CTHCKAIOUMX IepeTBOpeHb (contraction mapping) [17, 18].
B usomy Metoni ¢pynkuis bemvana V(S) 3HaX0auThCs SIK
HEpyXOoMa TOYKa BioOpakeHHS

V™(S) = mgx(H(S,A)Jrﬂ-V” (S+ f(S,4), (11)

Je B SIKOCTI ITOYaTKOBOTO 3HAYCHHS MOXKHa oOpatu
V°(S)=0. Ipu 0< B <l pisusauns (11) 3am0BONBHSE
ymoBam Teopemu bnekBena [17, €. 54], sika rapaHrtye
30ikmicTe  mocmigoBHocTi  V"(S) 3a  HOPMOIO
Koamoroposga:

sup |V”(S)—V”’1(S)|n:>000.

s€[0,1]

(12)

Tak camMo MOXHa JOCIIIUTH BapiaHT, KOJIH peKiama
opieHTOBaHa Ha iMiTaTopiB. Jlmg mpOro mOCTATHHO
MoanGiKyBaTH PiBHIHHS AUHAMIKH npoaaxis (7) sk

SI(A) = p(l_SI—1)+Q(A)SI—1(1_St—1) )

ne ¢yukiiss Q(A) BinOMBae BIUIMB BUTpAT Ha peKiaMy Ha
koedimient imitanii, Q’(-)>0, Q’’(-)<0. Pemrra piBHsHG i
METOJl  3HAXODKEHHS  ONTUMAIBHOTO  YHPaBIiHHS
3aJIUIIAI0OTHCS HE3MIHHUMH.

(13)

PesyabraTn uMcelbHOro MojeaoBaHHs. s
MOJICIIOBaHHSA BIUIMBY BHUTpPaT Ha peKiaMy Ha
koedirienTr iHHOBamii Ta imiTarii Gpyukuii P(A) ta Q(A)
OyJy mapaMeTpH30BaHi HACTYITHUM YHHOM:

P(A) = p+bA”; Q(A)=q+CcA’, (14)
ae b, C — TMO3WTHBHI KOHCTaHTH, L0 MAacIITaOyIOTb.
[Moka3HWKM CTyHeHs ¥ i O TOBHHHI 3HAaXOAWTHCI B
niamrazoHi (0,1) m1s BigoOpaskeHHS CHaJHOTO TPAHUIHOTO
e(eKTy Bi peKIIaMH.

Jis 9ucenbHUX EKCIIEPHMEHTIB, pe3yJbTaTh SIKHX
HABOIATHCS HIDKYE, OyJaM BHUKOPUCTAaHI  HACTYITHI
3HAa4YCHHS MOJENbHUX mapamerpiB: M=1;, m=1; A=0,9;
p=0,01, b=0,1, »=0,5; q=0.04, c=0,5, 5=0,5. Po3paxyHku
BUKOHYBAJIHCh B porpaMHoMy cepenosuiui Matlab. Tns
nporpamuoi peamizauii  popmymu (11) ¢yuxuis V(S)
JIMCKPETH3YEThCS Ha cBOil obnacti Bu3HaueHHs [0,1].

[To-mepuie,  po3MISHEMO  BHIAIOK  PEKJIAMH,
cnpsimoBanoi Ha HoBaTtopiB. Ha puc. 3 300paxeni
ONTHMAJBHI BHUTpaTH Ha pekiamy sK (yHKIi0 Bij
CTYIEHS! HACHYCHHS PHHKY S.

A(S)
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Puc. 3. OnTuMasnbHi BUTpaTH Ha peKiaMy, CIIpSIMOBaHy Ha
HOBATOPIB B 3AJIEXHOCTI BiJl CTYIIEHIO HACHUEHHS PHHKY

Ak OGauumo, mpu BHOOpPI ILOTO THUIY pPEKIaMHU
BUTPaTH CATAlOTh CBOTO IIKy Ha IIOYATKy JXHTTEBOTO
OUKITy TOBapy 1 IIOCTYIIOBO 3MEHIIYIOTBCS y MIpy
HAaCWYCHHS PWHKY. BmmmB Takoi crparterii Ha ¢opmy
kpuBoi KT imocTpyeThcst Ha puc. 4, A€ IUTPUX-
MMyHKTAPHOIO JiHieto 300paxena kpuBa KT 3a
BIJICYyTHOCTI peKJIaMH, a CYLIbHOIO JiiHiet0 — kpuBa JKL[T
IIPY ONTHMAJBHUX BUTpaTax Ha peKjaMy Y BiJIIOBIIHOCTI
3 puc. 3.
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s(t)

———s(t,0)
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Puc. 4. INopisastaas kpuBux XKL T 3a BincyTHOCTI pexiamu,
CIpsIMOBAaHO1 HA HOBATOPIB 1 IIPU ONTHUMAILHUX BUTpaTax Ha
pekiamy

Sk BumHO 3 puc. 4, KOHILEHTpAIis BHUTpaT Ha
pexnamy Ha novarky KT no3Bossie MBUAKO CTBOPUTHU
KPUTHYHY Macy paHHIX CIIOKHBAadiB, 00 SKHAWIIBUAIIE
3aIyCTUTH Tporec iMitamii. BHacmimok Takoi crpaterii
MIPUCKOPIOETHCS TIepelir (a3u 3pocTaHHs, a MiK MPOJAXiB
JOCSITAa€ThCA  paHillle, HDK 3a BIICYTHOCTI pEKJIaMu.
[pote, Tak camo HaONMXKY€eThCS HACTYI CTaAil cnamy, i B
uinomy JXKUT cyrreBo ckopouyethes. Taka crpareris €
BUIIPABJAHOI0 3 TOYKH 30pY KPUTEPII0 YUCTOi MOTOYHOT
BapTOCTi, 00 OTPHMaHHS OCHOBHHMX MPHOYTKIB Bil
pearizarii ToBapy 3CyBa€ThCsl Ha OUTBII paHHI Mepioan
qacy, sIKi MEHII JUCKOHTYIOTHCH.

SIkmo >k pekiama IepeBaKHO 30pi€HTOBaHA Ha
IMITaToOpiB, ONTUMANBHUI pIBEHbP BHUTPAT Ha pEKIaMy
MaTHMe 30BCIM iHIIMN BUTI (pHUC. 5).
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0.0050 T

0.0040

0.0030 // /\
0.0020 / \\
ool A N

N

0.0000

Puc. 5. OnTuMasnbHi BUTpaTH Ha peKiaMmy, CIIPSIMOBaHy Ha
IMITaTOPIB B 3aJICKHOCTI BiJI CTYTICHIO HACHYCHHS PHHKY

VY 1poMy BHIAJIKy BUTPATH Ha pEKJIaMy BIIPOIOBK
JKUT wmaroTh CHMETpPHYHY J3BOHONOJIOHY (opmy.
MakcuMyM BUTpAaT NPUIIAJAE HA TOM MOMEHT 4acy, KOJIHU
HacuueHHs puHKy nocstHe 50%. Taka ctpareris
MTOSICHIOETBCS. THM, III0 BUTPATH HA PEKJIaMy HPOMOpLiiHi
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pO3Mipy HUTLOBOI ayauTopii, ToOTO imMiTatopiB. KibKicTh
OCTaHHIX CMOYaTKy € HE3HaYyHOI0, 3 YacOM IOCTYIOBO
3pocrTae i gocsrae MakcumyMmy Oinst cepenuan JKLT.

Ha puc. 6 maBomuthes mopiBHsSHHA KpmBux JKI[T
IIPU HYJIbOBHX Ta ONTHUMAJIbHUX BHTPATaX Ha peKJIamy,
Opi€HTOBaHy Ha imitaTopiB. B 1mpomy Bumaaky Kpusi
JKUT matoth Ty X camy (opMy HeE3aleXHO BiJ piBHS
BUTpaT Ha peKjaMy, Xo4a 3a HasBHOCTI OCTaHHIX IpolLec
mudysii mpuckoproeTbes. SIK 1 B PO3IIISIHYTOMY BHIIE
BUNAJKy pEKIaMH, CIHpSIMOBaHOI Ha  HOBATOPIB,
ONTHMAJNbHE YNPaBIiHHSA BHUTpaTaMH Ha  peKIamy
npuBOAUTH 10 ckopoueHHs JKIIT.

0.025
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0.015

s(t)
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0.005

stA) |

[= = =st0)

Puc. 6. [Topiastaas kpuBux XKL T 3a BigcyTHOCTI pekiiaMu,
CIPSIMOBAHOI Ha IMITaTOPIB 1 IIPU ONTUMAILHUX BHTpAaTax Ha
pexiamy

SIKmo mopiBHATH ABa PO3TIIIHYTI BapiaHTH peKIaMu
3 TOYKH 30py €KOHOMIUHOi e(eKTHBHOCTI, TO 3a IHIIHX
pIBHEX YMOB peKilaMa, Opi€HTOBaHa Ha HOBATOPIB,
BUSIBIIIETBCSL HabaraTo BuTiAHimOo. lle moscHIoeThes
TUM, 1[I0 LEeH BapiaHT pEKIaMH NPHCKOPIOE HACTYI
HaiinmpuOyTkoBimoi cranii KT — craxii 3pinocti. Tomy
roJoBHa Maca TMpHOYTKIB OTPUMYETBhCS paHime i
JIUCKOHTYETBCS MEHIIIE, 10 30UIbIIYE YUCTY MOTOYHY
BapTICTh BiJl BIPOBAIKEHHS HOBOTO TOBapy Ha PUHOK.
Peknama, opieHTOBaHa Ha iIMITaTOpiB, HABIAKH, HE 3MIHIOE
¢dopmy kpuBoi JKLT, oTxe, i CTPYKTypy TpOLIOBHX
MOTOKIB, XO4Ya TEMIM 3POCTaHHS TMPOAAXKIB eI
i ABHUITYIOTHCSI.

[Ipote, neit BUCHOBOK OyJie BIpHUM JIMIIE 32 YMOBH
PiBHOI €(EKTHBHOCTI BIUIMBY PEKIAMHHUX TEXHOJOTIH 5K
Ha HOBAaTOPIB, TaK i Ha iMITaTOpiB. SIKIIO X Ha iIMITATOPIB
BIUIMBATHU Jernie (110, BiIacHe, 0e3mocepeHbO0 BUILUINBAE
13 Ha3BH IIi€i COMIaILHOI TPYIIN), TO 30CEPEIKCHHS Ha HUX
pEeKJIaMHUX 3YCHJIb MOXE OyTH HIKOM BHIIPaBJIaHHM.
Takoxx MoxJmBe KOMOIHYBaHHS IBOX THIIIB PEKIAMHHUX
ctpareriit B 3anexxHocTi Big ¢as3u JXKLT. IIpore, MmexaHizm
Takoro KOMOIHYBaHHS BHXOAWTH 3a MeXi JaHOTO
IOCHIIKEHHS.

Crnix TakoXX 3BEpHYTH yBary Ha HacTymHe. B
JTEpaTypi 3 MAPKETUHTY 1HHOBAIlI JOCHTh YaCTO MOYKHA
3YCTPITH CTBEPIXKEHHS po HEOOXiTHICTh
HMIMPOKOMacIITaOHOI PeKJIaMHOI KaMITaHil Py BUBE/IEHHI
HOBOT'O TOBapy Ha PHHOK &)Xk J0 30MTKOBOCTI Ha MEpIINX
eramax, M0 HIOUTO KOMIIGHCYeTbcs  MaHOyTHIMH
npubytkamu  [19].  Ane  mpoBeneHi  4YHMCENbHI
EKCIIEPUMEHTH HE MiJATBEP/PKYIOTh TaKy TOYKY 30py. B

JKOTHOMY BUTIaAKy He Oyyio 3adikcoBaHO ONTHMAILHOTO
piBHS pEeKJIaMHUX BUTpAT, SIKHH O HaBOIWB 110 30UTKIB y
MOTOYHOMY Tepioni wacy. ToMmy 3aHanTo arpecHBHUI
MapKeTHHT HOBO{ MPOAYKIII HaBPAL UM MOXKHA BBaXKaTH
JOLUTEHNM, IPHHANMHI B paMKax TOCIIKYBaHOI MOJIEITI.

3ayBa)kUMO TaKoXX, OO B YCiX PpO3TILIHYTHX
BUIaJKax ONTHMi3alis piBHI BHUTpaT Ha peKIaMy
HaBomuTh 10 ckopoueHHs JKI[T. Ile Bumarae Bix
MiAPUEMCTBA-PO3POOHIKA TOBapy T JIBUICHHS
IHTEHCHBHOCT1 I1HHOBAIIMHOI MiSJILHOCTI 1, BiAMOBIAHO,
30UIBIICHHS BUTPAT HAa HAYKOBO-IOCHTIMHI Ta OCHIIHO-
KOHCTPYKTOPCBKI pobotmu. OTxe, T ABUIICHHS
MPUOYTKOBOCTI OKPEMOTO TOBAapy BHACIIIOK pPEKIaMHOI
IISTTBHOCTI HE O0OB’SI3KOBO HABOIWTEL [0 ITIJABUILIEHHS
mpuOyTKOBOCTI GipMu y milomy. B3aemMo3B’s30K Mik
PEKIIaMHOIO Ta iHHOBAIIIHOIO MiSUTBHICTIO MiATIPHEMCTB €
MaJ0 BHBYCHOIO Ta JOCHTH IIiKaBOIO TEMOK0 IJIs
MOANTBIINX TOCIIIKCHb.

BucnoBku. 3amnponoHoBana Monudikaiis Mojesi
Bacca no3Bosnsie yncenbHO MOJETIOBATH BIUIMB BUTpAT Ha
pekilaMy Ha JUHaMiKy TpOJAaXiB HOBOTO TOBapy
BIIPOJIOBXK BCHOT'O HOTO JKMTTEBOTO LUKITY. Po3pobnenuii i
MpPOTPpaMHO  pealli3oBaHWH  alNTOpPUTM  ONTHUMI3alil
JI03BOJISIE OTPUMATH piBEHb BHTpaT Ha peKiamy B
KO)XKHOMY TIepiofi Jacy B 3aJIe)KHOCTI BiJf TOCATHYTOTO
CTyNIEHIO HacWM4YeHHA pHHKY. IlpoBeneni umncenbHI
eKCTIEPUMEHTH JI03BOJISIIOTH 3pOOWMTH BHCHOBOK, IO
XapaKTePUCTUKH ONTHUMAIBHOI CTparterii  ympaBlliHHA
pexinamoro mpoTsirom JKI[T cyTreBo BiAPI3HAOTHCS B
3aJI@KHOCTI BIJI TOro, YW CIpSIMOBaHa pekJiama Ha
HOBaTOpiB 4M Ha imitaTopiB. Po3paxyHku uucroi
MOTOYHOI BApTOCTI TPOIIOBHX TMOTOKIB Bif peasizariii
HOBOI'O TOBapy CBIIYaTh IPO Te, IO BUTPATH HA pEKIamMy
B Ha panHiX cramisx JXUT mouinpHO CpsMOBYBaTH Ha
HOBATOpIB, a Ha CTaJiii 3pLIOCTI TOBapy — Ha IMITaTOPIB.
[lokazaHo, IO HACHIOKOM ONTHMI3allii BHUTpaT Ha
peKJIaMy € CKOPOUCHHS KUTTEBOTO MKy HOBOTO TOBapy.

3 IpaKTUYHOI TOYKH 30pY, ONTHMI3aIlisl PEKIaMHOTO
OI0/DKETy 3a IOINOMOTOI0 PO3pOOJICHOI METOIOWKH Ja€
HiINPUEMCTBAM ~ MOXIIMBICTB ~ NEpEBIPUTH, YU €
3alulaHOBAHUI PiBEHb PEKJIAMHHMX BUTPAT HA/JIMIIKOBUM
YM HEJOCTaTHIM. 3aCTOCYBaHHS METOIMKH JI03BOJISIE HE
TUIBKM 3HAaXOIUTH ONTHMallbHI PO3MIpH BiJpaxyBaHb Ha
pexiamy B 3ajexHocti Big cramii KT, ame #
NPOTHO3YBaTH OOCATM MNPOJAXiB Ta NPUOYTKU JUIs
MaHOyTHIX MTepioiB.
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A. TPUT'YBA, 1. KOH/IUCIOK, H. KOBAJIb, I. TPUT'YBA, O. BOAPYYK, O. FOAP4YYK

IIJIAHYBAHHS YACY BUKOHAHHS POBIT Y I'IBPUIHUX TPOEKTAX

OOGrpyHTOBaHa CTPYKTypa HEWPOHHOI MEpeXi IS IUIaHyBaHHs IIPHUPOJHO-JO3BOJICHOr0 (OHIYy 4acy Ha BHKOHAHHS POOIT BIIPOJOBXK JKHTTEBOTO
LUKy TiOpHAHUX IpoekTiB. BoHa nepexbayae 5 BXO/iB, sIKi BifoOpa)kaloTh 3HAYCHHS TPUBAJIOCTI IIPUPOIHO-T03BOJICHOTO Yacy Ha BUKOHAHHS POOIT y
5 nonepenHix 106ax, Ta 2 IPUXOBAHUX IIAPH, IO MAIOTH MO 5 HEHPOHIB. ApXiTeKTypa HEHPOHHOT Mepexi mepeadadyac BUKOPHCTAHHs OaraToIapoBo
[epCeNTPOHa, BUKOHAHHS HABYAHHS i3 YYHMTENEM Ta METOAY 3BOPOTHOIO IOLIMPEHHs MOXHOKH. BiH OasyeTbcs Ha aiaroputwmi, skuil 3abesmedye
MIHIMI3aI[i0 TOMHJIKA [IPOTHO3Y 3aBASKH MOLIMPEHHIO CHTHAJIB IIOMUIIKH BiJl BUXO/IB Mepexi (IPOTHO3HOI TPUBAIOCTI (POHAY Yacy Ha BUKOHAHHS
pobiT) 1o il BXOiB (3HaueHb TPUBAIOCTI (OHAY yacy Ha BHKOHAHHs POOIT y momepenHix 100ax), B HANMPSAMKY, SKHH € 3BOPOTHHM JO HPSIMOTO
MIOIIMpPEHHs CUTHaNiB. [IpoBeneHi TOCiKeHHsI Ha OCHOBI HaBUaHHS HEHPOHHOI Mepexi MOKa3yIoTh, IO 3a KIIBKOCTI enox HaB4aHHS moHay 25000,
noxu0Oka nporxHo3y He nepesutye 4,8 %. [l HaBYaHHS HEHPOHHOI MEPEsKi BUKOPUCTAHO CTATHCTHYHI AaHi JIiTHIX MicsauiB 2020 poky, siKi XapakTepHi
1t yMoB Bosomumup-Bonuncbkoro paitony BonrHebkoi o6macTi.
KurouoBsi c;10Ba: mporHo3yBaHHS, MITY4HI HEHPOHHI Mepesxxi; GoHA Yacy; riOpHIHi IPOEKTH.

A. TPUT'YbA, H. KOH/IHCIOK, H. KOBAJIb, H. TPUT'YbA, O. bOAPYYK, O. OAPYYK

INNTIAHUPOBAHUE BPEMEHH BBIIIOJTHEHUSA PABOT B 'MBPUJHBIX ITPOEKTAX

O6ocHOBaHA CTPYKTypa HEHPOHHOW CETH Ul [UIAHHPOBAHHS MPUPOAHO-PA3PEIICHHOro (OHIA BPEMEHH HA BBIMOJIHEHHE PabOT Ha MPOTSHKCHHU
JKU3HEHHOTO IMKJIA THOPUAHBIX NpoekToB. OHa IpexycMaTpuBaeT 5 BXOIOB, OTPAKAIOIIUX 3HAYEHHE JUIUTEIFHOCTH €CTECTBEHHO-Pa3pEICHHOTO
BPEMEHH Ha BBHINOJHEHHE PabOT B 5 NPEIbIIyLNIMX CYTKax, M 2 CKPBITBIX CJIOS, MMEIOIUX [0 5 HeWpOHOB. ApXHTEKTypa HEHpOHHOH ceTH
IpearoaaraeT HCIOJIb30BaHHE MHOTOCIOHHOIO IEPCENTPOHA, BBHIIOJNHEHHE OOydeHHS C YdYdTeleM H MeToJa OOpaTHOro pacHpOCTPaHEHUs
norpemrHocTd. OH GasupyeTcsi Ha alrOpUTMe, KOTOPBIH oOecreynBaeT MHHHMH3AIUIO OMIMOKK IPOTHO3a Oiiaromapsi paclpoCTPaHEHHIO CHTHAJIOB
OIIMOKH OT BBIXOIOB CETH (TIPOrHO3HOM NMPONOIDKHTENFHOCTH (hOHIAa BPEMEHH Ha BBIIOJIHEHHE PaboT) 10 ee BXOJ0B (3HAUCHUH IPOIOJDKUTEIEHOCTH
(hoHIa BpeMeHHU Ha BBINOJIHEHHE PabOT B NPEIbLIYILINX CYTKaxX), B HALPABICHUH, OOPATHOM K IPSIMOMY paclpocTpaHeHHe cHrHanos IIpoBeeHHbIC
HCCIIeIOBaHUS Ha OCHOBE OOYYeHHs HEHPOHHOW CETH ITOKa3bIBAIOT, YTO IIPU KOJIHMYECTBE 310X 0o0ydeHus Oonee 25000 morpenrHocTs NpOTHO3a He
npesbimaer 4,8%. s oOydeHWs HEHPOHHOH CETH HCHOJIb30BAaHBI CTATHCTHYCCKHE IaHHBIE JIeTHHX MecsueB 2020, KOTOpble XapaKTepHBI IS
ycnoBuid Bnagumup-BosbiHckoro paliona BosbiHckoii o6nactu.
KioueBble ¢10Ba: IPOrHO3UPOBAHNE, HCKYCCTBECHHbBIE HEHPOHHBIE CETH; (POHI BPEMEHH; THOPUIHBIC IPOESKTHI.

A. TRYHUBA, I. KONDYSIUK, N. KOVAL, I. TRYHUBA, O. BOIARCHUK, O. BOIARCHUK

PLANNING THE TIME OF PERFORMANCE OF WORKS IN HYBRID PROJECTS

The aim of the work is to substantiate the approach to forecasting the time fund for work in hybrid projects, taking into account the changing nature
and climatic components of the design environment based on the use of neural networks. The neural network architecture involves the use of a
multilayer perceptron, teacher training, and the method of backpropagation. It is based on an algorithm that minimizes the prediction error by
propagating error signals from the network outputs (predicted duration of naturally allowed forecasting the working time fund) to its inputs (values of
the duration of naturally allowed forecasting the working time fund in previous days), in the direction opposite to the direct propagation of signals.
Based on the prepared initial data, the training of an artificial neural network was performed, which ensured the creation of an artificial neural network
that is able to predict the duration of naturally allowed time to perform work in a software environment written in Python. Studies based on neural
network training show that when the number of epochs increases to more than 25,000, the error does not exceed 4.8%. To study the neural network, we
used the statistical data of the summer months of 2020 on the naturally allowed forecasting the working time fund during certain days, which are
typical for the conditions of the Volodymyr-Volynskyi district of the Volyn region. The obtained results indicate that the use of the proposed
architecture of the artificial neural network gives a fairly accurate forecast and this is the basis for making quality management decisions on planning
the content and timing of work in hybrid projects.
Keywords: forecasting; artificial neural networks; time fund; hybrid projects.

Beryn. [lnanyBaHHS 3MICTY Ta 4acy BHKOHAHHS
pOOIT € JOCUTh aKTyalNbHUM YNPABIIHCHKHM HPOLECOM Y
pi3HuUX BHAax npoekTiB. OcCOOIMBOCTI BHUKOHAHHS
3a3HAUEHOTO MPOLECY 3HAYHOIO MIPOI0 3aJeXKaTh, K Bil
BHIB IPOEKTIB, TaK i BiJl XapaKTEPUCTHUK X MPOEKTHOTO
cepenoBuma. Oco0n1mMBOI yBarn 3aciyroByIOTH TiOpHIHI
MIPOEKTH, SKi BHHHUKAIOTH Yy OIEpaIiiiHii AisUTBHOCTI
MiIOpUEMCTB Ta opraHizamiii [1-4]. Y arpapHOMYy
BUPOOHMIITBI € HM3KAa TAaKUX TiOPUAHMX TPOEKTIB, SKi
MaroTh Pi3Hy TPHBAIICTh JKUTTEBOTO LUKIY Ta OCOOJINBY
NPeAMETHY CKJIQJIOBY. 3 TOMDK HHUX, HaWOUIbIIy yBary
HAyKOBIIIB  30CEpe/KEHO Ha TiOpUAHUX  TNPOEKTaX
30MpaHHs paHHIX 36pHOBUX KYJIbTYp [9], Tak sk 3micT Ta
4Yac BUKOHAHHS pOOIT y HUX 3HAYHOIO MIpOIO 3aJI€XKHTh,
SIK BiJI IPUPOJTHO-/I03BOJICHOr0 (DOHAY Yacy Ha BUKOHAHHS
pobiT BHOPOJOBX iX IKUTTEBOTO IMKIY, TakK 1 BiJ

MacmTabiB Ta OCOONMBOCTEH MpPEeOMETHOI CKIamoBOl
MIPOEKTHOTO CEPEIOBHUINIA.

CTOCOBHO MPHPOIHO-A03BOJICHOIO Yacy BUKOHAHHS
pOOIT BIPOJOBXK YKUTTEBOTO LUKITY TOPUAHUX HPOEKTIB
30mpaHHs paHHIX 3epHOBUX KYJIBTYp, TO BiH € MiHJIUBUM i
3YMOBIIIOETHCS] HU3KOK YHHHHKIB MPUPOAHO-KIIMATHIHOT

CKJIQZIOBOI  IIPOEKTHOIO cepenoBuima  (HasBHICTH
OMafiB, BWIIAAAHHSA DPOCH, AePIIUT BOJOTOCTI MOBITPA
tomro) [5].

IIpy 1npOMy, JOCHUTH BaXKIMBE 3HAYEHHS I

Y3TOJDKEHHS 3MICTY Ta 4Yacy BHMKOHYBaHUX poOIT y
riOpuaHUX NPO€EKTax 30MpaHHs paHHIX 3€PHOBUX KYJIBTYD
Ma€e MiHJIMBE IIPOEKTHE CEPEIOBHIIIE.

Jnis BpaxyBaHHS BIUIMBY IPUPOJHO-KJIIMaTHYHO]
CKJIQJIOBOT TMPOEKTHOTO Cepe/oBHINA Ha 3MICT 1 dac
peatizariii IpOeKTiB 30MpaHHS PaHHIX 36pPHOBUX KYJIBTYp
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CiI BHWKOPUCTOBYBAaTH TOYHWH iHCTpyMmeHTapiii. Ha
ChOTOJHI ~ BHKOPHCTAHHS HEHPOHHHX  MeEpex I
BUpIMICHHA 3ala4 IUIAHYBaHHA Yy pI3HUX HPHUKIATIHAX
ramy3sx HaOyBae yce Oimpmoro momumpeHHsA. OnHaK,
II0J0 BUKOPUCTAHHS HEHPOHHUX MepeX Ul BHPILICHHS
YOpaBIIHCPKHX 33/a4 IUIAHyBaHHA 3MICTy Ta dacy
BUKOHAHHS pOOIT y TiOpUAHMX MpoeKTax myoOsiKamii
BIZICYTHI.

AHasi3 ocTaHHIX JochailkeHb i myOJikamii.
Peanizamito mpomeciB ympaBiiHHS 3MICTOM Ta 4YacoM
BUKOHAHHA pOOIT y TMPOEKTaX pErIaMeHTye HH3Ka
MDKHApOIHHX MeTojojorii, 3okpema PMBOK, ISO
21500, CPM, CCPM [6, 7, 8, 9]. HaykoBisMu ychoro
CBITY OaraTo yBarm TPHUAUICHO YIOCKOHAJICHHIO
KJIACHYHUX MDKHAPOIHUX METOJOJIOTIH  yIpaBIIiHHSA
3MIiCTOM Ta 4acOM BUKOHaHHS poOiT y mpoekTax [10]. ¥V
O1IBLIOCTI PO3POOICHUX MOJEIeH Ta METOIB YIPaBIiHHS
3MICTOM Ta YacoOM Yy TMPOEKTaX HE MependavaeThes
BpaxyBaHHSI CUCTEMHHUX NPUYMHHO-HACIIKOBUX 3B’SI3KIB
MDK po0OoTaMu Ta MOIIsIMH, SIKIi MalOTh IMOBIpDHHH 4Yac
HacranHs. Came 1€ CBIIYMTH HpPO Te, LIO BOHH HE
3a0e3neuyroTh SKICHOTO IUIAaHyBaHHS 3MICTY Ta 4acy
BHKOHAHHSA POOIT y MPOEKTax Ta PO3pOOKYy IDIaHy iX
BHUKOHAHHSI.

Bognodac, okpemi HaykoBIi y cBoix mparmsax [11],
CTBEPIUKYIOTh po JOLIBHICTh TUTaHyBaHHS
CTOXaCTHYHUX XapaKTEPHCTHK IPOEKTHOTO CEPEIOBHIIA
Ta Y3TO/DKCHHS 3MICTy Ta 4acy BHKOHAHHS IIPOEKTIB i3
uumu. OpHaK, 3rajaHi HAyKOBi Mpalli BiZ0OpakarTh
0COOJIMBOCTI MPOEKTIB PI3HUX NPEIMETHHX rajiy3ei, 110
HE Ja€ MOXIIMBOCTI BiOOpa3uTH 0COOIMBOCTI IiOpUAHMX
NPOEKTIB 30MpaHHs paHHIX 3EPHOBHX KyJbTyp. OTxe,
ICHYIOUl MOZIEII Ta METOAM YNPABJIiHHS 3MICTOM Ta 4YacOM
BHKOHAHHS POOIT Y MPOEKTaX HE BPAaXOBYIOTH CHENUQIKY
riOpUIHUX MPOEKTIB 30MpaHHS paHHIX 36pPHOBUX KYIBTYP
[12, 13]. 3okpema, BOHM HE BPaxOBYIOTh CTOXACTHYHi
MIPUPOTHO-KJIIMATHYHI YMOBH JJIs 33/1aHOT TEpUTOpii, e
peaizoBYIOTECS TIOpWUAHI TPOEKTH 30WpaHHS paHHIX
3€pHOBHX KYJIBTYP.

CrorozHi HaykoBLi Yy BCiX cdepax HisIIbHOCTI
3HAUHy YyBary MNPHIAUIIOTh IITYYHUM HEHPOHHHM
MepexxaMm Uil BUKOHAHHS IIPOLECIB IUIaHyBaHHs. [lpu
OMY PO3POOJICHHS IHCTPYMEHTAPII0 Ui IUIAHYBaHHS
nependavyae  BUKOHAHHS  IPOLECIB  HaKOMHWYEHHS
iHpopmanii mpo craH CUCTEMH, aHaNI3y Ta BHUSBICHHS
3aKOHOMIPHOCTEH Ta TEHAEHIIH 3MiHM NPOrHO30BaHMX
MMOKAa3HUKIB. Y TIOpUAHUX MPOEKTaX 30WMpaHHSA paHHIX
3€pHOBHX KYJIBTYp Ha Mi/CTaBi IUIaHyBaHHSA (QOHIY Hacy
BUKOHAHHS POOIT 31IHCHIOETbCS IUIAHYBAaHHS 3MICTy Ta

yacy 3a3Ha4eHHX mpoekTiB. IIporno3 ¢onmy dacy
BUKOHAHHS pobit 3abe3neuye BUSBJICHHS
3aKOHOMIPHOCTEH 1 TEHACHIIH 3MiHM TPUBAJIOCTI

MPUPOJHO JO3BOJEHOTO 4Yacy Ha BUKOHAHHS pPOOIT
3aJIeKHO BiJl yacy HACTaHHS HU3KH arpOMETEOPOTIOTIYHIX
moii¥t (omaniB, pocH, AeQiUTy BOJIOTOCTI MOBITPS TOIIO).
Js  mepeBipkd  TOYHOCTI  NPOTHO3Y  IIPHPOIHO
JI03BOJICHOTO 4Yacy Ha BHUKOHAHHS poOIT y riOpuaHux
MIPO€EKTaxX 30MpaHHs paHHIX 36PHOBHX KYJIBTYp JOLIIBHO

3aCTOCYBATH PETPOCTIEKTHBHUN Meroa. Came Il MeTon
nepenbayae BUKOHAHHA MPOTHO3Y 33 JAHUMH MHHYIHX
AHAJIOTIYHUX  POKIB Ta  TOPIBHAHHSA  OTPUMAHHX

pe3ynbTaTiB i3 (akTHyHEMHU gaHUMHA. Y  OLIBIIOCTI
BUIAJKIB TIOPiBHSIHHS IPOTHO30BAHMX Ta PEABHUX JaHHUX
BUKOHYIOTH 32 KUIBKICHUM 3HAYCHHSM CEepeaHbOI
KBaZpaTW4HOi TOXWMOKkM abo cepeqHboi  MOXHMOKH
anpokcumarii [9, 14]. Slkmo oTpuMaHi pe3yabTaTtu
MIPOBEJCHOTO MOPIBHSAHHS 3aJOBUILHSIOTE BUOpaHUiA
KpUTEpili  TOYHOCTI, TO TaKW{d  TiOXi  MOXKHA

BUKOPHCTOBYBATH ISl IUTaHYBaHHS.

VYce Bumie 3a3Ha4YeHe, CBIAYUTH IPO TOUIIBHICTH
OOIpYHTYBaHHI WiOXOLy U1  IUIAaHYBaHHA  4acy
BUKOHAaHHA poOIT y TIOPHIHMUX TIPOEKTaX arpapHOro
BUPOOHHMIITBA 13 BpaxyBaHHSAM MIHIUBOI TIPHPOTHO-
KITIMaTUYHOI CKJIaJOBOI IPOEKTHOTO CEPElOBHINA, Ha
TiZICTaBi BUKOPUCTAHHS HEHPOHHUX MEPEK.

Merta i 3aBnaHHS T0CTiqKeHHS. MeToro poboTu €
OOTPYHTYBaHHS MiIXOMy /10 TUIAHYBaHHs 4acy BUKOHAHHS
poOiT y TriOpUAHUX NPOEKTAaxX i3 BpaxyBaHHSIM MiHJIHBOT
HPUPOJHO-KIIMaTHYHOT CKJIaZI0BO1 IIPOEKTHOTO
CepelloBUINla Ha ICTaBi BUKOPUCTAHHS HEHPOHHUX
MEpex.

Jlnist OCSTHEHHSI TIOCTaBJICHOT METH CIIiJl BHPIMIUTH
HACTYIIHI 3aBJJaHHS:

- 00TpyHTYBaTH aAPXITEKTypy

MIPUPOTHO-
BIIPOJIOBXK

CTPYKTYpy Ta
HEWpOHHOI Mepexi Uil  IUIaHyBaHHSA

JIO3BOJICHOTO ~ 4Yacy BHKOHaHHA  poOiT
JKUTTEBOTO IMKITY TiOPHIHHUX MPOEKTIB;

- IPOBECTH  MIJArOTOBKY  IOYAaTKOBHX  JaHUX,
HaBYaHHS IITy4yHOI HEHpPOHHOI Mepexi Ta OIliHeHHs
TOYHOCTI MOJENI IUIAHYBAaHHS TPHUPOTHO-I03BOJICHOTO
Yacy BUKOHAHHS pOOIT BIPOJOBXK OKPEMHX JIi0.

Buxsag  ocHoBHoro  martepiaaxy.  OcHOBOIO
IUTAHYyBaHHSA dYacy TiOpHOHUX TPOEKTIB  arpapHOro
BUPOOHHULTBA, € IUIAHYBAaHHSA HPUPOIHO-I03BOJICHOTO

Yyacy BUKOHAHHS POOIT BIIPOIOBXK JKUTTEBOTO LUKITY [UX
MIPOEKTIB. Y OCHOBI IUTaHYBaHHS HPUPOJHO-II03BOJICHOTO
Yacy BUKOHAHHS POOIT JIEKHUTH ITPOTHO3YBaHHS AeDilUTY
BOJIOTOCTI  TOBITps, SIKMA  CYTTEBO  BIUIMBAE Ha
NPOJYKTHBHICTh POOOTH TEXHIYHOTO OCHAIIEHHS, a BiJITaK
i Ha yac BUKOHAHHs BIAMOBIAHUX poOiT. Came 1e Ciif
BpaxoByBaTH IpH IUIAHYBaHHI 4Yacy BHUKOHAHHS POOIT y
npoekrax [15, 16, 17, 18, 19].

BaxnuBoro BIACTHBICTIO IUTYYHHX HEHPOHHHX
MEpex € Te, IO BOHM 3/1aTHI HaBYATHCS Ha IiICTaBi
BUKOPHCTaHHS BIIOMHX JaHMX. bazoro paHux s
HaBYaHHS IITYYHUX HEHPOHHHMX MEPEX € CTATHCTHYHI
JaHi  METEeOpOoJOTIYHMX  cTaHWmid. 30kpema,  JUIA
IUIAHYBaHHSl TPHUPOIHO-A03BOJICHOIO Yacy BHKOHAHHS
POOIT BIPOAOBXK >KUTTEBOTO IHUKITY TiOPUAHMUX TPOEKTIB
30MpaHHsl PaHHIX 3€pHOBHX KYJIbTyp, BHKOPHUCTOBYIOTH
nMaHi aeiluTy BOJIOTOCTI IMOBITPS, SKi (PiKCYIOTH depes
KOxHI 3 ToamHHM y mepiox 3 1 nmmHS mo 15 cepmHS.
Jo yBarm OepyThcs nuiie Ti JaHi AeilUTy BOJOTOCTI
TOBITPs, SIKI TEPEeBMINYIOTh 3HaueHHs moHax 4 rlla

(puc. 1).
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Puc. 1. I'padpiuna iHTEpHpeTallis BU3HAYECHHS IPHPOIHO-I03BOJICHOTO Yacy BUKOHAHHS POOIT BIIPOIOBK OKPEMUX IO )KUTTEBOTO IIUKITY
TiOpHAHMX TIPOEKTIB

Ile 3yMOBIEHO THM, IO BHKOHAaHHSI pOOIT Yy
MPO€EKTaxX 30MpaHHS PaHHIX KYyJbTYp MOXIIMBE JIUIIE 32
TaKUX MPHUPOJHO-KIIMATHYHUX YMOB, HEIOTPUMaHHS Li€l
YMOBH MPUBOJMUTH JIO 3HAYHOTO 3POCTAHHS BOJIOTOCTI
3€pHO-CTEOJIOCTOI0, a TAKOX JO BTPAaT BHPOIICHOTO
Bpoxar. Bimomo [4, 20, 21], mo TepMmiHH Tepexomy
nedinuty BoJOTrOoCTi MmoBiTpss moHax 4 rlla mepeBaxHO
30iraroThCs 13 4aCOM MOSIBH Ta 3HUKHEHHS POCH.

3 MEeTOI0 HaBYaHHS INTYYHOI HEHPOHHOI Mepexi
MPOBOJIUTBCS  IHTEPAKTUBHHUK IIPOIEC KOPEKTYBaHHS

CHHANTUYHKX Bar i moporis. llITyuHa HeiipoHHa Mepexa
HABYAEThCS B3aEMO3B'SI3KaM, SIKi € y HAaBUAIBHHUX JIAHUX
Ha KOXHIH 13 iTepalili NMpoBeJeHHs MPOIECY HaBUaHHS.
Jnst moOy/oBH CHUCTEMH 13 BHKOPHCTaHHSIM HEHPOHHHUX
Mepex HacamIiepell BUKOHYEThCS BHOIp i1 apXiTEeKTypH.
[Ipu mpoMy apXiTeKTypy HEHpOHHOI Mepexi IMiIOHparoTh
eKCIICPHIMEHTAJIBHO Ha OCHOBI TEXHIYHOTO 3aBHaHHs. J[s
MPONIOHOBAHOT HAMU CHUCTEMH OOpaHO IUTYYHY HEHPOHHY
Mepexy IpsMOTO MOUTHPEeHHS (puc. 2).

Hpuxosani wapu

tal .j:".

taz

fas

Puc. 2. ApxiTexTypa OBHO3B'SI3HOT HEHPOHHOT MEpPeXKi NPSIMOTO TOIINPEHHS IS IJIaHyBaHHS IPUPOHO-I03BOJICHOTO Yacy BUKOHAHHS
POOIT BIPOTOBK OKPEMHX Ji0 KUTTEBOrO LUKITY IiOpuaHuX mpoekTiB: T, , 1), ..., T,¢ — BiAMOBIIHO IPHPOAHO-TO3BOIEHUIT Yac

BUKOHAHHS POOIT BIPOJOBXK MEPIIOi, APYToi Ta MOCToi A0

OCHOBHUM 3aBJaHHSM 3alPONIOHOBAHOI HEHPOHHOI
Mepexi € IUIaHYBaHHS IPHPOAHO-A03BOJEHOTO dHacy
BUKOHAHHS POOIT BIPOAOBX OKPEMHX Ji0 >KHUTTEBOTO
UKy TiOpumHux 1npoekTiB. Ha  Bxoxi  mTy4Hoi
HEWpOHHOI MepexXi TI0JaeThCs KUIBKICHE 3HAuCHHS
MIPUPOHO-T03BOJICHOTO Yacy BUKOHAHHS pOOIT BIPOJOBK
morrepenHix ai6. Ha BUXOai OTpUMy€eThCS MPOTHO30BaHE
KUIbKICHE  3HA4YeHHS  MPUPOIHO-IO03BOJEHOTO  Hacy
BUKOHaHHA poOiT Ha HactymHy n00y. KimekicTs
MIPUXOBAHUX IIAPIB CIIJ MiAOHUPATH eKCIIEPUMEHTAIBHO 13

BpaxyBaHHSIM YMOBH, 1[0 YMM OUIbIIA iX KUIBKICTB, THM
ToyHime OyJe BUKOHAaHO IUIAHYBaHHS IPHPOIHO-
JI03BOJICHOTO 4Yacy BHKOHAaHHS po0OIT y OKpeMy J100y.
OnHak, Ipu IBOMY 3pOCTA€ TPUBAIICTh BHUKOHAHHS
HaBYaHHS INTYYHOI HeHpoHHOi Mepexi. IIporHo3oBaHe
KUIBKICHE  3HA4YeHHS  MPUPOIHO-IO03BOJEHOTO  Hacy
BUKOHAHHA pPOOIT HAa HACTymHy 100y WOpIBHIOIOTH i3
peansunm. Moro dikcyoT y 06a3i maHmx, mcas 4oro
3alpONOHOBAaHA CHCTEMa MPOXOAWTH HACTYIIHY iTepariiro
HaBYaHHA 13 3CyBOM 3a no6amu (puc. 3).
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Puc. 3. I'padiuna iHTEeprpeTariis 3cyBy 3Ha4€Hb IPHPOAHO-T03BOJICHOTO YaCy BUKOHAHHS POOIT BIPOIOBK OKPEMUX 110 JKUTTEBOTO
LUKITY TIOpUAHUX MPOEKTIB

Po3B's;3aHHs  3amadi  IDIaHYBaHHA —~ IPUPOJHO-
JIO3BOJICHOTO Yacy BUKOHAHHS POOIT BIIPOZOBXK OKPEMHX
Ii0 >KUTTEBOTO NUKITY TiOPUIAHUX MPOEKTIB 3MIHCHIOETHCS
i3 BHUKOPHCTaHHAM [BOX BHMIpIB TiX dYac HaBYaHHA
HeiipoHHOT Mepexi — mpoctip Ta dbac. Ilpm mpomy
MPOCTOPOBO-YACOBHIA TMiAXiZ 1O HaBYaHHS HEHPOHHOT
Mepexi J1a€ MOXKJIMBICTh aJIaliTyBaTH CBOIO TMOBEIIHKY 110
4acoBOI CTPYKTYpH MOJIH y mpoctopi. 3a yMOBH, IO
LITy4yHa HEWpOHHAa Mepexka BinoOpaxae cucremy i3
CTAlliOHAPHUM CEPEAOBHUINEM, TO MOXKHA I HABYUTH
CTaTUCTUYHHUX XapaKTEPHCTHK IIPOEKTHOTO CEPEAOBHIIA
3a jomomoroio yuurens. Ilpu mpomy i oTpuMaHHS 1
BHKOPHCTAHHS Ha0YyTOTO TOCBiMy MOMEpEAHIX MEepioNiB,
CHCTEMI CIIiJ] TIepe0aYnT BUKOPUCTAHHS MeBHOI (hopMu
mam'saTi. BpaxoByroum Te, MmO y TIOPHIHUX MPOEKTAX
30MpaHHS paHHIX 3CPHOBHX KyJbTyp HasBHAa MiHJIMBA
MIPUPOTHO-KIIMAaTHYHA CKJIazioBa IIPOEKTHOTO
CepeNloBHINA, SIKE € HECTaliOHApHOK, TO CTaTUCTHYHI

.
TlouaToK H0OYA0BH HefipOHHOT Mepexi ]

v

GopMYEaHEA 0431 TAHUX 119 HABYAHHT

L 2

OOIpYHTYBATH BHOIPKY JAHHX 1719 HABYAHHT

h 4

BHKOHATH IIpOIlec HABYAHHA HefPOHHOI Mepeskl

XapaKkTepUCTHKH  BXIOJHUX  CHUTHANiB  (TPHUBAIICTh
MIPUPOTHO-TO03BOJICHOTO Yacy BUKOHAHHS pOOIT BIPOIOBK
OKpeMHUX [i0 JKHTTEBOTO MHUKIY TiOPHIHUX TIPOEKTIB)
3MIHIOIOTECS y 4aci. OTxe, T Takoi CHCTEMH METOIU
HAaBYAaHHSA i3 y4YHTEIeM HE MOXHA BHKOPHCTOBYBATH,
OCKIJIbKM IITyYyHa HEHpOHHa Mepexa He 3a0e3NeuuTb
BUSBICHHS 3MiH MIHJIMBOTO MPOEKTHOTO CEPEIOBHINA.
VYce Buie ckazaHe, Jla€ MiACTaBH CTBEPIUKYBATH, LIO Y
3ajaHiil cucTeMi CIig  TependaunMTH  alanTyBaHHS
rmapameTpiB  Mepexi 10  MIHJIMBHX  TPHBaJOCTEH
MIPUPOTHO-I03BOJICHOTO Yacy BUKOHAHHS pOOIT BIPOJOBXK
OKpeMHUX Ai0 >KHTTEBOTO HHKIY TiOPHIHUX NPOEKTIB Yy
pexumi peanbHOCTI. [Ipn mpOMy, mporec HaBYaHHS
LITYYHOI HEHPOHHOI Mepexi y IpelcTaBIeHIi afanTHBHIH
CHCTEMi HE 3aBEPIIYEThCS 0 TOTO Yacy, MOKH HAIXOIATh
IaHi a1 00poOkw, TOOTO BiH XapakTepu3ye HemepepBHE
HaBYaHHA (puc. 4).

[ 3aBepImeHHT ]

)

3adikcyBaTH BaTH HefipoHIB

TaK

TloxuOKa MOIEI1 3210BOIbHIE BUMOTH?

Hi

BHKOHATH 3MIIIEHH] JHIE 114 IPOTHO3YEAHHT

Puc. 4. YkpynHeHuit aropiut™ HaBUaHHs HEHPOHHOI MepeXi JUTs IUIaHYBaHHS IPUPOIHO-I03BOICHOT0 Yacy BUKOHAHHS POOIT
BIIPOJIOBXX OKPEMHX J1i0 XKMTTEBOTO LIUKITY TiOPHIHUX MPOEKTIB

OpnHiero 13 HEBiJ’€MHUX CKIAJOBHX TIOOYIOBH
HEHpOHHOI Mepexi JId IUIAHYyBaHHA  NPHPOJHO-
JI03BOJICHOT'O 4acy BUKOHAHHS POOIT BIIPOJOBXK OKPEMHUX
o0 JKUTTEBOTO  IUKIY  TiOpUIHMX  TPOEKTIB €
HOpMauizaris n1aHux. Lle BUKOHyeThcs mepenl HaBYaHHIM
Ta 3HAYHO NPHIIBH/IIYE IPOLEC HABYAHHS 3a3HaueHOI
HEHpPOHHOT  Mepexi. Hnst HOpMali3amii  JaHUX
BUKOPHCTOBYIOTh METOJl MiHiMakc B Mexax [0, 1], skuii
3a0e3nedye OTPUMAaHHs  KpalMx pe3ysbTaTiB  Iuis
arpapHoro BupoOHuirsa [0]:

td' — tdi_tdmin ,

= &)

d max d min

et - 3HAYEHHS
JIO3BOJICHOTO Yacy BHKOHAHHS POOIT BIPOJOBXK OKpPEeMOi

Il06I/I, rona, td i NOTOYHE 3HAYUCHHA IMPUPOIAHO-

JIO3BOJICHOTO Yacy BHKOHAaHHS POOIT BIPOJOBXK OKPEeMOT
gobu, roxm; ...t BIAMNOBIAHO MIHIMAQJIBHE Ta

MaKCHMaJlbHE 3HAYEHHS NPHUPOIHO-I03BOJIIEHOTO dYacy
BUKOHAHHA poOIT y 3amaHiil BuOipmi, rox. Pesympratn
BU3HAYECHHS  HOPMAJi30BaHMX  3HAU€Hb  HPUPOJHO-
JI03BOJICHOTO 4Yacy BMKOHAHHS POOIT BIPOJOBX OKpPeMoi
1061 HaBesieHO B Tabmumi 1.

HOpMaJTi30BaHe MIPUPOIHO-

d max

Bicnux Hayionanornoco mexuiunozo ynisepcumemy « XI11».

Cepis: Cmpameziune ynpaeuinus, ynpasiinus nopmeenamu, npozpamamu ma npoekmamu. 2022. Ne 2(6)

67



ISSN 2311-4738 (print), ISSN 2413-3000 (online)

Tabmus 1 — Pe3ysabTaTi BU3HAUEHHS HOPMAIi30BaHUX 3HAYEHb IPHPOIHO-A03BOJICHOIO Yacy BUKOHAHHS POOIT BIPOJOBXK
OoKpeMoi 1001

TonuHa 106w, y skiit qedinut TpuBaicTs IPHPOIHO-TO3BOICHOTO Hopmanizosane sHaqeHHA
Homep no6u PR . TPHUBAJIOCTI IPHPOHO-AO3BOJICHOTO
Bororocti nogirpst D> 4 2lla Yacy Ha BUKOHAHHS poOiT, 1, rox X
4acy Ha BUKOHAHHS pooiT
1 8,0 15,6 0,650
2 77 15,8 0,658
3 7,6 16,1 0,671
4 9,0 6,2 0,258
5 8,7 7,8 0,325

BpaxoByroun Te, IO 3alpOIOHOBaHA CHCTEMa MaE
KUTBKICHI HOpMaJti30BaHi 3HAUYCHHS MIPUPOIHO-
JTO3BOJICHOTO Yacy BHKOHAHHA POOIT BIPOIOBXK OKPEMOi

nobu y wmexax Bigz 0 ngo 1, To Hamm BuOpaHO
CUIMOINIbHY (DYHKIIIO ISl aKTHBaLii HeWPOHHOT Mepexi
(puc. 5):

DYHKLUIA akTUBauil HeMpoHHOT Mepexi

07 PiBHSHHSA

— p(ta) =

1
1+ exp(—atan

0.6 +

0.4 +

HopMani3oBate 3Ha4eHHs >

0.2

0.0

T T
—20 —10

o 10 20

MoTouyHe IHaYeHHA, rog -—->

Puc. 5. Kinacnuna curmoinaibHa (yHKILS JUTS TUIAHYBaHHS IPHUPOIHO-I03BOJIEHOT0 Yacy BUKOHAHHS POOIT BIPOJIOBK OKPEMHUX IIi0
JKUTTEBOTO IUKITY TIOPUIHUX MPOEKTIB Ha OCHOBI HEHPOHHOT Mepeski

¢(tdf')=m- (2)

Je ¢ — IapaMeTp Haxuiy.

[Ticns wmporo (OpPMYETBCS CIOBHHK i3 JaHUMHU, SIKi
nepenbavaloTe 30epiraHHs Bark HelipoHa. [Ipu mpomy,
OIHOYAaCHO 13 BaraMu HeHpoHIB  (ikCyloTbCS Ta
30epiracThCsi 3HAYSHHST HOMEpa IMPHXOBAHOrO Inapy, a
TaKOX TPHCBOEHHI HOMeEp iHAekca Helpona. Lle 3HayHO

I Mopozose |

Hymoesuil : SHAYEHHA 1
sxiOHULl - : !
tap=+1 Y wap=bs 1
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MOJIETIINTh 3YMTYBaHHS JAHUX 13 CJIOBHHMKa 0e3
BUKOHAHHS 1epe0opy MOTpiOHMX JaHMX y MacuBax, L0
MIPUIIBUILINTG MPOLIEC 3BEPHEHHS 10 0a3u JaHUX.

IIpononyeTbcst CTpyKTypa HEHWpOHa Taka, sKa

3a0€3[eYNTh OTPUMAaHHS OJHOTO CTATHYHOTO BXOIY, SKUH
craHoBuTHMe | 1 BigoOpakaTHMe IIOpOrOBE 3HAYCHHS
HelipoHa (puc. 6).

Pyuxyia axmusayii

i

Puc. 6. 3anponoHoBana Mozienb HefipoHa y CUCTeMI ITaHyBaHHS! IPHUPO/IHO-A03BOJICHOT0 Yacy BUKOHAHHS POOIT BIIPOJOBK OKPEMHUX 110
JKUTTEBOTO IIUKITY TIOPHIHUX MPOEKTIB
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OyHKIiS aKTHBaINii 3alPOIOHOBAHOI MOJETI Mae
BUIJISIA;

i = f (Zﬂ‘itoz‘ 'Woi) : 3

=
[IpononyeTbcs miJ 4Yac BUKOHAHHS HaBYaHHS
IITYYHOI HEHpPOHHOI Mepexi Baru HeitpoHa (W)
30epiratu y omepatuBHii mam'sati. Came 1ie 3a0e3Me4YnTh
3pOCTaHHS LIBHIKOJII Ta 3HW)KEHHS TPUBAJIOCTI MPOLECY
HaB4aHHA. OTpuMaHi Baru HEHpOHIB (Wiy) 3aIHCYIOTH Y
0a3y maHUX, IO Ja€ MOXJIUBICT 1X BHKOPHCTOBYBATH 3a
moTpeOu.  3amporOHOBAaHWK ~ aNTOPUTM  HABYAHHS
HEHPOHHOI MepeXki a€ 3MOTy MPOTHO3YBATH MPHUPOJIHO-
TO3BOJICHWH Yac BUKOHAHHS POOIT BIPOIOBK OKPEMHX
0 KUTTEBOTO IMKIY TiOPHIHHMX MPOEKTIB 13 3aJaHOIO
touHicTio. [Ipn 11bOMy, KiJIBKICTh OKPEMHX NPHXOBAHHX
IapiB 3alpoIIOHOBAaHOT HEHPOHHOI MepeXi BIUIMBAaE Ha
TOYHICTh BHKOHAHOTO MPOTHO3Y IMPHPOIHO-I03BOJIEHOIO
yacy BUKOHaHHsA poOiT. BogHowac, 3a 3pocTaHHS
KUJIBKOCTI TPUXOBAaHUX WIAPiB, TPHBAJICTh BHUKOHAHHS
HaBYaHHSA MITyYHOI HEHPOHHOI Mepexi Oyme 3pocTarw.
ParionanbHy KUTBKICTh TNPUXOBAHWX IHApPiB  IITYYHOT
HEHpPOHHOI Mepexi Clif madupaTH EeKCIepUMEHTAIBHO,
3aJISKHO Bifl MOTPeON TOYHOCTI BUKOHAHHS IIPOTHO3Y.
3amponoHOBaHA apXiTEKTypa HEHPOHHOI Mepexi
nependavyae BUKOPUCTAHHS 0araToIIapoBO IIEPCENTPOHA,
SIKMH J]a€ MOJJIMBICTH BHpILIYBaTH 3ajady IUIaHyBaHHs
MIPUPOJTHO-I03BOJICHOTO Yacy BUKOHAHHS pOOIT BIPOJOBXK
OKpEeMHX J1i0 HUTTEBOTO LUKy TiOpuaAHUX NpoekTiB. [Ipu
UBOMY HependavacThCsi BUKOHAHHS  HaBUaHHSA 13
yuuTelleM, TaK sK y Hac JOCTYIHI CTaTHCTHYHI [aHi
MOMEPEIHIX MEePIoaiB IIOA0 3MiHA AC(IIUTY BOJOTOCTI
TIOBITPs, SKUH 3yMOBIIOE Yac IIOYaTKy Ta TPUBAIICTB
MIPUPOJTHO-/I03BOJICHOTO Yacy BUKOHAHHS POOIT BIPOJOBXK
OKpeMHX Ji0 XKHUTTEBOTO LUKy TiOpHIHMX NMpoekTiB. Ha
MiZCTaBl MPOBEICHOTO IMOPIBHSUIBHOTO aHANi3y METOIIB
MaIIMHHOTO HaBYAHHS 13 yUNUTEIEeM, HAMH BUOPAHO METO/
3BOPOTHOIO TOIIMPEHHS MOXHOKK. Bin 0a3yeThcss Ha
aNropuT™Mi, SIKMHA 3a0e3nedyye MiHIMI3alilo MOMMIKH
MPOTHO3Y 3aBISKK TOMIMPSHHIO CUTHAIIIB MOMUJIKH  BiJl

BUXOZIB Mepexi (MPOTHO3HOI TPHBAJIOCTI NPHPOIHO-
JIO3BOJICHOTO dYacy Ha BHKOHaHHA poOiT) mpo il
BXOIiB (3HAUEeHb TPHBAJIOCTI TIPHPOTHO-TO3BOIICHOTO
yacy Ha BHWKOHAHHA pOOIT y momepeaHix nmobax), B
HAMpsIMKY, KA € 3BOPOTHUM JIO MPSIMOTO MOUIMPEHHS
CHUTHAIB.

Pe3yabTaTH mMATOTOBKH IMOYATKOBHX /IaHHX,
HABYAHHA INTY4YHOI HeHpPOHHOI Mepexki Ta OUiHeHHS
TOYHOCTI MoJesIi NIIAHYBAHHS NMPHPOIHO-103B0OJIEHOT0
yacy BHKOHAHHS POOIT BIPOIOBK OKPEeMHX Ji0.

3 MeTOI0 PO3B'SI3aHHS HAyKOBO-TIPHUKIATHOI 3amadi
IUITAaHYBaHHS TPHPOIHO-AO3BOJICHOTO Yacy BHKOHAHHS
poOiT BIPOJOBXK OKpeMHX [i0 JKHTTEBOTO MHUKIY
riopumHIX TIPOEKTIB, po3po0bieHo TpoTpamMHe
3abesneueHHss MoBoto Python, ske 6asyerbcs Ha
3alpONOHOBAHIA  apXIiTeKTypi  HEHpOHHOI  Mepexi.
BpaxoByroun Te, 110 icHy€e motpeba y
KOPOTKOCTPOKOBOMY MPOTHO3YBaHHI HPUPOJTHO-
JI03BOJICHOTO 4acy BUKOHAHHS POOIT BIIPOJOBK OKPEMHUX
nio SKUTTEBOTO LUKy riopuaHuX MIPOEKTIB,
3alpONOHOBAHO BUKOPHCTOBYBATH MEpPEXYy IPSIMOTO
MOUIMPEHHS MOXMOKM i3 m'siThMa  BXOJaMH, IO
BiMOOpaXXaroTb ~ 3HAYCHHS  TPHUBAJIOCTI  MPHUPOIHO-
JO3BOJICHOTO Yacy Ha BUKOHAHHSA POOIT y MOMEpemHix
nobax. Baru HelipoHIB Mepesxi 30epiraroTbcs y 6asi maHmx
MS SQL.

Jns  rulaHyBaHHS — NIPUPOJIHO-TO3BOJIGHOTO  Yacy
BUKOHAHHSA pPOOIT BIPONOBXK OKPEeMHX MOi0 IKHTTEBOTO
LUKy TiOpUIHMX TPOEKTIB, Ha MIJACTaBi IMPOBEICHUX
eKCIIEPUMEHTIB ~ BU3HAYCHO pAalliOHANBHY CTPYKTYpY
HEHpOHHOT Mepexi: S5 BXoAiB, sfKi OyIyTh 3HauyeHHS
TPUBAJIOCT] TPHUPOIHO-I03BOJICHOTO Yacy Ha BHKOHaHHS
po0it y 5 nonepenHix pobax, Ta 2 MPUXOBAHUX LIAPH, IO
MaroTh 1Mo 7 Ta 5 HeWpoHiB. [lyns HaBYaHHS HEWPOHHOI
Mepexi BHUKOPHCTAHO CTATHCTHYHI JaHI JITHIX MiCAIIB
2020 poky mOAO  MPHUPOJHO-AO3BOJIEHOTO  Hacy
BUKOHAHHS POOIT BIPOJOBXK OKpeMHX ai0 (puc. 7), ski
XapakTepHi 11 ymMoB Bononumup-BonuHachkoro paiiony
BonachKO1 00MacTi.
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Puc. 7. TenneHnii 3MiHN TPUPOIHO-IO3BOJICHOTO Yacy BUKOHAHHS POOIT BIPOTOBK OKPEMUX i
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Ha migcraBi oTpuMaHuUX JaHUX TOOYIOBaHO
ricrorpaMy 3MiHH TPHBAJOCTi IPHUPOIHO-TO3BOJICHOTO
yacy Ha BHKOHAaHHSI poOOIT BIPOIOBXK OKpEeMHX Ji0
KUTTEBOTO LHKIY TIOPUAHUX TPOEKTIB (pHuc. 7), sKa
JEKUTh B OCHOBI HaBYaHHSI HEHPOHHOI Mepexi. Y

OKpeMHX J00ax, e TPUBAIICTh MPUPOIHO-IO03BOJICHOTO
yacy Ha BHKOHaHHA poOiT craHoBwn 1, <12200

CHOCTCpiFaJ’II/ICH oraau.
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Puc. 8. PesynpraTn miiaHyBaHHS TeHACHIIN 3MiHH IPHPOAHO-I03BOJIEHOTO Yacy BUKOHAHHS POOIT BIPOJOBK OKPEMHUX 10 JKUTTEBOTO
LUKITY TIOpUIHUX MPOEKTIB

Tabmuus 2 — EdekTHBHICTS HeHPOHHOT Mepexi B 3aJI)KHOCTI Bl KUTBKOCTI HEHPOHIB B IBOX IIPUXOBAHUX Iapax

N Npl=3 Npl=5 Npl=7 Npl=9
Kpurepiii Np2 = 1 Np2 = 3 Np2=5 Np2 = 7
Yac HaBYaHHS, XB 7 112 151 578
MSE mepexi 0,171 0,094 0,057 0,051
T'pasina sifroc-Ha 25,29 +14,42 +4.80 +4.46
moxuoka, % ’ ’ i ’
IIpoBeneHi pocimipkeHHS Ha OCHOBI HaBYaHHS  MAalOTh 10 5 HEHWPOHIB. ApXiTeKTypa HEHPOHHOI Mepexi

HEWpOHHOT Mepexi IOKa3yloTh, HIO 32 YMOBH, KOJH
KUIBKICTh enox 30inmbinyeTbest monan 25000, moxubka He
nepesuinye 4,8 %. Ha miacTaBi BAKOHAHOTO JOCITIKEHHS
HaJIAITOBAHOI MITYYHOI HEWPOHHOI Mepeki BCTAHOBIEHI
TEHJICHIT 3MIHH IPUPOHO-T03BOJICHOTO YaCy BUKOHAHHS
pobIT BIPONOBXK OKPEMHUX [Ji0 IKHTTEBOTO  LUKITY
riOpugHUX  TpOeKTiB  (pealbHe Ta  MPOTHO30BaHE
3HaueHHs) A ymMoB Bomonummup-BonuHchkoro paiiony
Bomuuacpkoi obmacTi (puc. 8).

I3 mpencraBieHMX TEHICHLIN 3MIHH IPUPOJIHO-
JIO3BOJICHOT'O 4Yacy BHKOHAHHS POOIT BIPOIOBX OKPEMHX
0 YKATTEBOTO IUKIY TiOPHIHUX IMPOEKTIB (peaybHi Ta
MIPOTHO30BaHI 3HAYCHHS) BHIHO, IO BHUKOPHUCTAHHSA
3allpONOHOBAHOI  apXITeKTypH IITYyYHOI  HEHPOHHOI
MEpEXi JIa€ TOCUTh TOYHHUN MPOTHO3 1 11 JIEKUTh B OCHOBI
NPUHHATTA AKICHHX YOPAaBIIHCBKHX pIIIEHh IIOJ0
IUTaHyBaHHSA 3MICTy Ta dYacy BHKOHAaHHA poOiT y
riOpUIHUX MPOEKTAX.

BucnoBku. OOrpyHTOBaHa CTPYKTypa HEHpOHHOI
Mepexi Uil IUIaHyBaHHS IPUPOJIHO-T03BOJICHOTO Yacy
BUKOHAHHS POOIT BIIPOJIOBIK KUTTEBOTO LUKy TOpPHIHNX
NIPOEKTIB Iependadae 5 BXOAIB, AKi OyIyTh 3HAUEHHS
TPUBAJIOCTI TPUPOAHO-J03BOJICHOTO Yacy Ha BHUKOHAHHS
poOiT y 5 monepeaHix 106ax, Ta 2 IPUXOBaHUX IIAPH, IO

nependayae BUKOPUCTAHHS 0araToIlapoBO IEPCENTPOHA,
BUKOHAHHS HABYAHHS 13 yUUTENEM Ta METO/1Y 3BOPOTHOTO
MOUIMPEHHs MOXUOKK. BiH 0a3zyeTbcsi Ha alrOpUTMI, SIKHi
3a0e3nedye MiHIMI3aI[il0 MOMWJIKA HPOTHO3Y 3aBISKH
MONIUPEHHIO CHUTHAJIB TMOMHIKMA Bifl BHUXOIIB MEpExi
(IPOTrHO3HOT TPUBAJIOCTI NPUPOHO-II03BOJICHOTO Yacy Ha
BHKOHAaHHSA poOIT) Mo T BXOAIB (3HAYCHb TPHBAJIOCTI
MIPUPOTHO-JIO3BOJICHOTO Yacy Ha BHKOHAHHS poOiT y
moriepeHiX 100ax), B HANPSAMKY, KU € 3BOPOTHHM JIO
MIPSIMOTO TTOIIMPEHHS CUTHAJIIB.

Ha migcraBi IATOTOBIEHHX ITOYATKOBUX JAHUX
BUKOHAaHO HAaBYaHHS IITYyYHOI HEHPOHHOI Mepexi, IIo
3a0e3MeunIo CTBOPEHHS MITy9HOI HEHPOHHOI Mepexi, ska
3/aTHa MPOTHO3YBaTH TPUBAJIOCTI MPUPOJHO-
JIO3BOJICHOTO Yacy Ha BUKOHAHHS POOIT y MPOTPaMHOMY
cepemoBuIi HammcaHoMy Ha MoBi Python. Ilposenewni
JOCIIJDKEHHS Ha OCHOBI HaBYaHHS HEHPOHHOI Mepexi
MMOKAa3yl0Th, MO, KOJNU KUIBKICTh €MOX 301IBIIyETHCS
nmonan 25000, nmoxmOka He mnepesunrye 4,8 %. Jus
HaBYaHHS HEHPOHHOI MepeXKi BUKOPUCTAHO CTAaTHCTHYHI
naHi JiTHIX MicsaniB 2020 poky MO0 MPHUPOIHO-
JI03BOJICHOTO 4acy BUKOHAHHS POOIT BIIPOJOBK OKPEMHUX
ni6 (puc. 7), ski XapakTepHi Uit yMoB Boioanmup-
BonuHcbkoro paitony BosmHChKOi oOnacti. OTpumani
pe3yJibTaTd  CBiYaTh PO Te, 110 BUKOPHCTAHHSI
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