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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.

O. b. AXIE3€EP, I. 0. FOJIOTAHCTPOBA, €. II. TOMO30B, B. LMAII, 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 TOOYJOBOIO KOPIIOPATHBHOTO MOpT(hens OpeHniB. Meta - 30ibIIeHHsS JUBepCcU(IKOBAHUX IPOIIOBHX ITOTOKIB 3aBISKH BUXOTY Ha HOBI
CerMeHTH pHHKIB. JIpyruil minxiJy nos'a3aHui i3 KOHKYPEHTHOIO cTparericro migmpueMctBa. CTBOPIOETBCS XHOHUH NOPTQENs 3asiBOK Ha 00'€KTH
iHTeNneKkTyanbHoi BiacHocTi. [lepexbadaeTses, 1110 KOHKYPEHTH BUTPATATh PECYpCH Ha Aii y BiamoBims. Tperiit miaxim — GpopMyBaHHS IHHAMIYHOI
cTparterii IHBECTULIHHOTO YHPaBIiHHA NOPT(eneM akTHBIB. Y CHILy CKJIAJHOIO YCTPOIO Cy4aCHOTO II00ATbHOro (JiHAHCOBOTO PHHKY, HEOIHOpPiIHOL
CTPYKTYypH HasBHHX (DIHAHCOBHX IHCTPYMEHTIB 1 TpelmepiB, IO BHKOPHUCTOBYIOTh Pi3HI IIJIXOXM YacoBi T'OPH3OHTH, HPOTHO3M, SIK IPaBUIIO,
BHUMAraroTh BEJIMKOI KUIBKOCTI CIIOCTEPEKEHb, IIOTAHO MPAIIOITh HA OKOMHILIX GidypKalliil i He MalTh KOMII'FOTEPHOI MOZEN, sika Moria 6 OyayBaTu
MIPOTHO3H y PEXUMI PeaIbHOT0 4acy. Y IUX CTPYKTYpax BUHUKAIOTh MOBLUIbHI MporecH Auy3iiHOro Tty 3 peHOMEHOM MaM'saTi, TOOTO HeMapKiBChKi
nponecH. Kpim Toro, Taki CTpyKTypu MOKYTb MaTH ()pakTaybHi BIACTHBOCTI. Y PoOOTI 3po0JIeHO, SIK HaM 3[a€ThCs, IMEPIINH KPOK IO MOOYHOBI
«CHHTETHYHOI» MOJIEIi TUHAMIYHOTO YIPaBIiHHS MOPTQeTeM akTHBIB. 3a JOMOMOTOI0 aHaNi3y HAsBHUX Y HAYKOBIi JIiTepaTypi JaHUX 3apOIOHOBAHO
MaTeMaTHYHy MOJEJb CTPATEridHOTO YIPaBIiHHS MOpTdesneM OpeHiB. Y CHIy CKa3aHOTO BHIIE, MOIENb Ma€ BUMII AU(EPCHIIaIbHOTO PIBHSHHS Y
JpOOOBHX TOXITHUX. Y 3B'I3Ky 3 aHATi30M PH3UKIB PO3MIIIHYTI TakoX ABI Mozeni Jpo6oBoi eHTpomii - apoboBa eHTpomist Koamoroposa-Cunast Ta
npoboea extporrist [llenHoHa.

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

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 —
MapKeTHHIOBBIH. DTOT MOJXO0J CBA3aH ¢ MOCTPOSHHEM KOpHOpaTHBHOTO nopTdest 6pennos. Llens - yBenndyeHne JUBEpCUPUINPOBAHHBIX JEHEKHBIX
MIOTOKOB OJIarofapsi BEIXOLY Ha HOBBIE CETMEHTHI PHIHKOB. BTOpOM 1MOaX0x CBs3aH ¢ KOHKYPEHTHOW cTparerueil npemnpustusi. Co3maeTcs JIOXKHBIH
noptdens 3a1BOK Ha 00BEKTH HHTEIUIEKTyalbHOH coO6cTBeHHOCTH. [Ipesmonaraercs, YT0 KOHKYPEHTHI MOTPATIT Pecypchl Ha OTBETHBIC JEHCTBUSL.
Tpertuii noaxox — hopMHUPOBaHHE TUHAMHYECKOW CTpATErHH WHBECTHI[MOHHOTO YIpaBjeHUs mopTdeneM akTHBOB. B cuiy cioxHOro ycrpoiicta
COBPEMEHHOTO TIJI00AJbHOTO (DPUHAHCOBOTO pBHIHKA, HEOTHOPOIHOH CTPYKTYphl HMMEIOIMXCS (MHAHCOBBIX HHCTPYMEHTOB M TpEHIepoB,
HCTIONB3YIOMMX DPa3Hble MOAXOABl M BPEMEHHBIE T'OPHU3OHTHI, IIPOTHO3BI, KAaK IPaBHIO, TPeOyIOT OONBIIOr0O KOJIMYECTBAa HAOIIOACHMH, ILIOXO
paboTaloT B OKPECTHOCTAX OudypKaiyii 1 He UMEIOT KOMIIBIOTEPHON MOJENH, KOTOpasi MOIja Obl CTPOUTH HPOTHO3BI B PEXKUME PEalbHOIO BPEMEHU.
B Takux cTpyKTypax BO3HHKAIOT MeJIEHHBIE IIpOIiecchl AU((Y3HOHHOTO THIA ¢ ()eHOMEHOM IaMsTH, TO €CTh HeMapKOBCKHe Iporiecchl. Kpome Toro,
TaKHe CTPYKTYPhI MOTYT UMeTh (ppaKTanbHble cBoiicTBa. B paboTe caenan, kak HaM Ka)eTcsl, IEPBBI Mar 10 MOCTPOCHHUIO «CUHTETHIECKOW» MOIEIH
JUHAMHYECKOTO ympapiaeHus nopTdeneM akTuBoB. C MOMONIBIO aHAIM3a HMEIOIUXCS B HAYYHOH IHUTepaType JaHHBIX IpeUIo)KeHa MaTeMaTHuecKast
MOJIeJIb CTPATErHYecKoro ympaslieHHs HopTdeneM OpeHmOB. B cmimy cka3zaHHOrO BbINIE, MOZIENL MMeeT B IU((epeHIHaILHOTO ypaBHEHHS B
JIpOOHBIX MPOM3BOAHBIX. B CBA3M C aHANIM30M PHCKOB PAaCCMOTPEHBI TAKKe ABE MOJENU APOOHOH SHTpomuu — ApoOHas sHTponus Kommoroposa-
Cunas u npo6Has sutponus lllenHoHa.

Keywords: moprdens 6peHnos; ¢paxraibHas cpena; GpeHoMeH mamsth; auddepeHnatsHoe ypaBHeHHe B APOOHBIX ITPOM3BOAHBIX; APOOHAsT
9HTPOMHSL.

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

Bicnuk Hayionanbrno2o mexuiunozo ynisepcumemy « XI11».

4 Cepis: Cmpameziune ynpaeninus, ynpaseninus nopmpensimu, npozpamamu ma npoexkmanmu. 2022. Ne 2(6)



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

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>0is 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

IMoxa3aHa 3aexHiCTs BHOOPY ONTHMANbHOI MeTo0MOrii yrpaBmiHHs IT-IpoekToM 10 HOro yCHIIIHOTO 3aBepIleHHs. Bubip MeTomomorii ynpaBmiHHS
€ 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 onTuMaibHOI METONONOrii 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 KOMaHIH. Lle HEoOXigHO, OCKINBKH O IHi
METOOJIOTi] 03BOJISIIOTH IIPUCKOPHUTH PO3POOKY, TOA1 SIK iHIN — 3pOOHTH i OLIBII IPYHTOBHOIO, BUKJIIOUHTH PU3UK BUHUKHEHHS 1CTOTHHX HpOOIeM,
MOMIJIOK 200 Opaky mpoxaykTy. ToOTO KO)KHa METOIOJIOTis yIpaBJiHHS OPI€HTOBAHA Ha Pi3HI aCMEKTH Ta OCOOIHBOCTI MPOEKTIB, TOMY MOMKJIUBA
KOMOIHAIlis Bigpa3y KiIBKOX METOHOJOTiH. ['0JIOBHMM 3aBHaHHSIM CTATTi OyJio 3'ACyBaTH, KO MIpOI0 KOHKPETHHMH MiIXiA BiANMOBimae wimsM Ta
ocobmuBocTsiM IT-npoexty. Ilporec anamizy, OIIHKH, Ta BHOOPY BiANOBiAHOI MeTomoiorii IpyHTyeTbcs Ha craHmapti Organizational Project
Management Maturity Model (OPM3) — mopeni 3piiocti opraHizamiiHOro ympaBiliHHS IPOEKTaMH. 3 ypaxXyBaHHSM LbOTO MPOBEACHO aHaii3
CYTHOCTI Ta MPUHLUIIB METOAOJIOrIH ynpasninus IT-npoekTtamu Ta CTBOPEHHS MPOTrPaMHOrO MPOAYKTY. PO3IIsIHYTO HAMMOIMYJSIPHILI 3 iCHYIOUHX
MiIXO/iB, BU3HAYEHO X 3MICT, icTopifo (opMyBaHHS, IlepeBard Ta HENONIKH, a TaKoXkK c(epH 3acTOCyBaHHS, IOAO pi3HUX TUmiB IT-mpoekTis.
3nilficHeHO MOPIBHSAHHS JAHUX MiAXOMIB 32 BU3HaYeHHMH Kputepismu. ChopMmoBaHO OGaueHHsS I0AO (OpMyBaHHS IHTETpalbHOI OLIHKKA OOpaHHS
onTUMabHOI 10 KOHKpeTHOoro IT-npoexTy mMerononorii. Jist aBToMaTH3aLii MPUHHATTSA IPOEKTHUX PIIICHh HA OCHOBI 3aIPONOHOBAHOI 1IHTErPabHOT
OLIHKK BUOOPY ONTHMAIBHOI METOOJIOTT OYJIO 3aIIPOIIOHOBAHO TEXHOJIOTII0 BUOOPY 3a CHOPMOBAHMMH MIPOEKTHUMH HOKA3HUKAMH.
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

IToxa3aHa 3aBHCHMOCTh BBIOOpa ONTHMANBHOH MeTONONOrHH ympasieHHs WT-IpoexToM OT ero ycHemHoro 3aBeplieHHs. BriOop Meromonormu
VIpaBJICHUs SIBISCTCS OJHAM M3 MEPBBIX PEIICHHIl, KOTOpPOE IPHHMMACT IPOEKTHBIH MeHekep. Kaxmas W3 CYIIECTBYIOIIMX METOIOJIOTHi
YIIPaBJICHUS JUIS PasHBIX THIIOB IIPOEKTOB MMEET CBOM ILTIOCH M MUHYCHl. HEKOTOpbIC U3 HUX PacCUMTaHbl HA CKOPOCTh Pa3pabOTKH IPOrPaMMHOIO
NIPOJYKTa, JPYTHe — Ha BCECTOPOHHEE COOMIOAEHNE TPeOOBaHUM, TPEThU — Ha KPEATHBHOCTh U IIOCTOSIHHEIN MPOIIECC yCcOBepIIeHCTBOBaHUS. Bribop
OINTUMAJILHON METOHOJIOTUH TPEOYET YETKOr0 IOHMMAHHSI, OJIOKUTEIBHOTO MM HETATHBHOTO BO3/CHCTBYS Ha KOHKPETHBIN POEKT. Y HUBEPCAIIBHOI
METO/IOJIOTHH HET, II03TOMY €€ BbIOOP BBIIOIHSCTCS HHAMBHIYAIbHO MO/ KaXABIH MPOEKT, OPUCHTHPYACH HA €ro LIEJIH, MAaCIITal, CI0XKHOCTh, CPOKH
BBITIOJIHEHHUS, TPO(GECCHOHAIBHOCTD M JUCIUIUIMHAPOBAHHOCTh KOMAHABl. JTO HEOOXOIUMO, IOCKOIBKY OXHH METOMOJOIHH IIO3BOJIIIOT YCKOPUTH
pa3paboTKy, a Ipyrue — cuenath ee 0ojee OCHOBATENBHOM, HCKIIOUNTh PHCK BO3HHKHOBEHHUS CYIIECTBEHHBIX NPOOJIEM, OMMOOK WIM HeJOocTaTKa
npoxykra. To ecTh Kakjgas METONONOTHs YHPABICHHS OPUCHTHPOBAaHA HA Pa3HbIE aCHEKThl M OCOOCHHOCTH IIPOEKTOB, MOITOMY BO3MOXKHA
KOMOHHALHsI Cpa3y HECKOJBKMX METOHOJIOrHiH. ['7aBHOM 3a/a4eil crathbi OBUIO BBISICHHTB, B KAKOW Mepe KOHKPETHBIN MOJXOJ OTBEYAeT LEISIM U
ocobenHocTssM UT-mpoexra. IIponecc aHanm3a, OmEHKH M BBIOOpa ITOAXOMSIIEH METONOJOTHH OCHOBBIBaiCS Ha craHmapre Organizational Project
Management Maturity Model (OPM3) — mozienu 3pesioctu OpraHu3alMOHHOTO yipasieHus npoekramu. C y4eToM 3TOro MPOBE/IEH aHaJU3 CyLIHOCTH
W TPUHIUIIOB METOAONOTHH yrnpaBieHus WT-poekTaMd W CO3[@HHMsS HPOTPaMMHOIO IPOJAYKTA. PacCMOTpEHBI camble IOIyJSIpHBIE U3
CYIIECTBYIOIINX ITOIXOO0B, ONPEEICHB] X COZepKaHue, HCTOPHS ()OPMUPOBAHMS, IIPEUMYINECTBA U HEAOCTATKH, a TaKKe C(hepbl MPHUMEHEHHS s
pasHbIx THUIOB UT-NpoekTOB. BHIMONHEHO CpaBHEHHE JaHHBIX MOAXOAOB MO BHIOpaHHBIM KpuTepusiM. CdopMmupoBaHO BHACHHE (HOPMHPOBAHHS
MHTETPaJIbHON OIICHKH BBIOOpA ONMTUMAJIBFHON METOIONOTHH Jutsi KoHKpeTHoro UT-mpoekra. J{yist aBTOMATH3ALMH TIPHHSTHS IPOEKTHBIX PEIICHU Ha
OCHOBE IIPEIJIOKEHHON HWHTETPalbHOM OICHKH ObIIa NpeUIoXkKeHa TEXHOJOTHs BBIOOpa ONTHMANbHOW METOIOJIOTHH 110 BEIOPAHHBIM IPOEKTHBIM
MOKa3aTeIsIM.
KaroueBsle ciioBa: UT-npoekTsl; MeTogosorus ynpasieHust UT-mpoekTom; BEIOOP METOJOJIOTUH; TEXHOJIOTHS BEIOOpa.

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 HalGinbm e(eKTHBHOI METOIOJIOTil
YIPAaBIiHHA € TOJOBHUM M yCHIIHOTO 3aBepiieHHs IT-
npoekTy. | e mepire pimeHHs, sIKe TOBEAEThCSA YXBAIUTH
MPOEKTHOMY  MeHemxkepy. BubOpana  meromoioris
BHpimye, sk OyXyTb OpraHi3oBaHi  KOMYHIKaIlii,
yIpaBIiHHS Ta KOHTpoub 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. OnHi 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
cTeikxonaepiB, Tomo. Jlas I1pOro mMOTPIOHO UiTKO
PO3YMITH, KU TTO3UTHBHHUN 3UCK HA KOHKPETHUH MPOEKT
Ma€ KOYKHa 3 METOJIOJIOTIH yNpaBiHHS 1 YMUM BOHA MOXeE
MEePEeIIKOUTH YCIILIHINA pearnizalii mpoekTy. 3a3HauuMo,
I0 YHIBepcaJibHOi MeTomoJorii He icHye, il 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, TOJI 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 acHeKTH Ta OCOOJMBOCTI MPOEKTIB, TOMY MOXKHA
BUKOPDHCTOBYBaTH BiIpa3dy Kiibka Merojonoriii 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 KOpHUTyBaTH 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
ompaitoBanHs. Ha  mnodaTkoBoMy — erami  icHyroui
CKJIaMHOIII BHOOPY WOTpeOyIOTh OaraTo dacy, aime y
BHIMAAKy OOpaHHSA HAWOIIBII MiAXOMAIIOTO TMiIXOAY
(MeTomonorii po3po0KH), KIHIIEBUI pe3ynbTaT Oyae 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
OpraHizalisiM BUSBIISITH, BHUMIPIOBAaTH Ta IOKpallyBaTH
CBOi MOXJIMBOCTI y cpepi yIpaBIliHHA NPOEKTaMHU, CIIPUSIE
3aKpIIUIGHHIO  PE3yJbTaTiB  YCHINIHUX  MPOEKTIB,
BU3HAYCHHIO HAWKpPAIIMX MMPAKTHK Ta OCHJICHHIO 3B'SI3KiB

MDK CTpaTeTidYHuM IUIaHyBaHHSIM Ta peamizamiero. OPM3
Opi€HTOBaHWH Ha CTpaTeriuHy e(eKTHBHICTH OpraHizarii
3arajioM i BH3HAYae TIPOLECH YIPABIIHHA IPOEKTAMHU,
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 me#, Ta Bci cymyTHI
TepPMiHi, BHKOPHCTaHI y CEHCi MOCTIIOBHOCTI ii,
BHKOHYIOUi sIKi OyZe MOCSATHYTO YCIIIIHE 3aBEpIICHHS
TIPOEKTY.

Iepuia 3 pO3TJSIHYTHX TEXHOJIOTIA 0a3yeThcs Ha
BOJOCTaHIK a00 KackamgHiii Mojemi, ska Oyna
chopmoBana Y.V. Poiicom me y 1970 pori. Bin cTtBopus
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 po3moyaTwil Jwiie 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 CKJIAIHOII, TaK MPH BHUSIBIICHHI
MOMUWJIOK a0 MpH HEOOXIMHOCTI BHECTH 3MiHH, MPOEKT
MOTPIOHO TMOYMHATH CHOYATKy, IO 3HAYHO IOJOBXKYE
CTPOKH TMPOEKTY. BBakaroTh, 1O BiJCYTHICTh T'HYYKOCTI
pOOUTh KacKagHy MOJENb 3acTapiiold y TOpPIBHAHHI i3
cydacHUMH moTpedamu [5]. Hemomikom € 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
HEMPHUIATHOCTI BOJOCHAMHOI TEXHOJIOTii y BHIIAAKax
cknaanux npoexTis. [Tompu Te, mo pesiki kouueniii Agile
BUKOPHUCTOBYIOTbCs Y cdepi IT-npoexTiB Bke IaBHO,
(dbopmanbHO THyuKuil minxin Oyno mpezacrasieso y 2001
poui B «Agile Manifesto». ManidecT 3akinkaB CTBOPUTH
QIBTEPHATHBY 10 BEIMKOBAaroBHUX Ta OPIEHTOBAaHMX Ha
JIOKYMEHTAI[FO MiIX0/iB yrpasminus [7-9].

Pazom 3 TEM, BIICYTHICTB YiTKOTO IUIAHY YCKJIAIHIOE
YIPaBIIiHHS PecypcamMu, 3MYIIye BCiX YUYaCHHUKIB MPOEKTY
B3a€EMOJIIATH Yy OUTBINI TICHIH CITIBIIpAIli IS BiACTE)KCHHS
3MiH Ta aKTyaJbHOCTI 3aJa4. [HTEpaKTHBHICTh MiAXOIY
MOX€ CTaTH MPOOJIEMOTO IS 3aIliKaBJICHUX CTOPIH, 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 3a3HAYE€HUX 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 Tany3i. Agile miaxoauTs s
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 TIPOEKTIB 13 HANArO/PKCHOI0 KOMYHIKAI[IEI MiX
yuacHuKaMu. Agile cnpusie mBHIKiH peamizaunii 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
Metozoyorid [11]. Xoga Scrum 3amo3ndye NMPUHIAMH 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 — KOPOTKHMX eramax po3poOku. lle nosBoisie
YCYHYTH TEpeIlKOJd 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 3pocTar. llle omHUM 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 HEZOCTATHHO
THYYKHUI 17151 BEJIMKAX KOMaHI.

Scrum Halikpamie MiAXOAUTH JUISi THPOEKTIB 3
JUCUMIUTIHOBAHUMH 1 MOTHBOBaHMMH KOMaHIAMH, SIKi
BMIIOTh CaMOCTIfHO PO3CTaBJIATH CBOI IPIOPUTETH Ta
MaloTh 4YiTKe YysBJIEHHA mpo BuMmorn. OTxe, Scrum
aKTyalpHUH Ui peamizamii ckmagHux 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 5K «CUTHAJIbHA KapTay.
[HKpeMeHT NpOoAYKTY, HIOM MO KOHBEEPY, MEPENAEThCS 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
3aNUINUTH 3a7ady He3aKiHYeHOI, SKIOIO Ii TpiopUTeT
3MIHHBCS YH 3’ SIBIJTUCS 1HIII TEPMiHOBI 3aBIaHHS.

Y HeNOCBIUEHHWX KOMaHJ MOXXYTh BHHHUKHYTH
mpobieMu 3 HaBiramiero Ta obOciyroByBaHHsAM Kanban-
nomku. Ilpm moraHiii o0poOIi curHamM Bizyamizarmil
MOXYTbh ITPU3BECTHU 10 HAJAMIPHOTO YCKJIaHEHHS MIPOEKTY
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
MIPOEKTAaMU MOJKE€ HPUHECTH KOPHUCTb Y TIPOEKTaX, SKi
Opi€EHTOBaHI ~ HAa  BUKOHAHHSA  BeJIUKOro  oOcsry
pI3HOMaHITHHX  3aBJaHb.  METONOJOrisS  YCIILIHO
BUKOPHCTOBYETBCS [UISi MOHITOPUHTY TEXHIYHHX pOOIT,

KEepyBaHHS ONEpPAIifHUMU TIPOIECaMH Ta BHKOHAHHSA
TEPMiHOBHX 3aBJIaHb 200 pOOIT, SKi TOBTOPIOIOTHCS.

Lean — me miaxim M0 YHpaBIiHHSA Ta ONTHMI3arlii
0i3Hec-TpoIIeciB, IPOTEe WOTO NMPHHIUIK Ta IHCTPYMEHTH
aKTHBHO BUKOPHCTOBYIOThCS B ynpasiiaHi IT-ipoexTamu.
®imocodis Lean — omammmee BupoOHUNITBO [15]. BoHO
BUKOPHCTOBYBAJIOCS OpraHi3allisiMM sl CKOPOYEHHS
BUPOOHMYMX BiIX0/iB, TOOTO HEemoTpiOHMX npouecis. [To
CyTl JlaHa METOJOJIOTisI HaMaraeTrbCsi MaKCHUMi3yBaTh
LWIHHICTh TPOJYKTY 3a pPaxyHOK YJOCKOHAICHHS Ta
YCYHCHHS CTOPOHHIX OTepaIliii.

Y Lean He mpomucaHi 9WiTKIi MeXi €TamiB Ta Ha
BiIMiHY BiJ KJIACHYHOTO IPOEKTHOTO MEHEKMEHTY, I
METOJIOJIOTiS JO3BOJISE TTAPAIEIbHO BUKOHYBATH ACKITbKa
3aad Ha Pi3HMX eTarax, m[0 3HAYHO ITIBUIIY€E THYyYKIiCTh
1 301TBIITy € MIBUAKICTH peattizalii mpoekTy [16].

Mertozomnorito Lean BBA)KAIOTh
KJIIEHTOOPIEHTOBAHOI0, BOHA Ma€ TICHY B3a€EMOJII0 i3
3amikaBlieHUMH ~ cropoHamu. lle €  Ge3mepevHoro
nepeBaroto merogonorii s IT-IpoekTiB 3 BUCOKUM
piBHEM IUIaHYBaHHsS Ta CIIBpOOiTHHLTBA. | TOMY,
MIPUCKIMJIMBE OI[IHIOBAHHS YCIX €TaliB NPOEKTYy POOUTH
MeTo/oJIoTiI0 Lean HENpakTHYHOIO Uil HEBEIMKHX 32
JacoOM Ta YHIKaJbHHX 32 3a]la4aMH IPOEKTIB.

Kpim ToOro, omammBe BHPOOHHUITBO TOTpedye
perenmbHOT TpaHchopMmamii pobodnMx TporeciB, a 1e
BUMarae  (piHaHCOBHX  BHTpAT, SKi MOXYTb HeE
BJIAIITOBYBATH TaKi 3aIliKaBJICHI CTOPOHH MPOEKTY, SIK
3aMOBHHK, a00 iHBecTop. Mertomonoris Lean Haiikparie
MAXOOWTH Ui ONTHMI3alil BEIUMKMX 3a 00CArOM Ta
JIOBFOCTPOKOBHX MPOEKTIB, SIKi MAIOTh MOCHIIOBHI €Tamu
Ta pETEeNIbHO PO3pPaxOBaHI TEPMIHH, a TaKOX HHU3BKUH
piBEHb  HECHOAIBaHMX  PH3MKIB.  YHIBEpCAIbHICTbH
KOHIIEMIIi 3a0e3neuye aganraiito mig Oyab-saki ramysi [T-
MIPOEKTIB.

Mertopororis ynpasniHas SixSigma BHHAKIA Y 1986
pomi  3aBASKM  3ycwunIM  KkommaHii  Motorola,
CIPSIMOBAaHUM Ha CKOpPOYCHHS Ie(peKTiB MpoayKiii. 3
gacoM, sk 1 Kanban Ta Lean, SixSigma mouana
BUKOPHCTOBYBATHCS Ul YNpPaBJiHHSA He Jmme Oi3Hec-
npolecamMy, a i MPOEKTaMK PI3HUX rajy3eil, BKIIOYa4u
inpopmaniiini Texuosnorii [17]. Tum He MeH, cTparerii
SixSigma MoxyTh OyTH iHTerpoBani B ympasiinas [T-
NPOEKTaMH, TaK SIK METOJIOJIOTISl 3aCHOBaHAa Ha JaHHMX,
BOHa MOTPEOyE EMIPHYHOIO aHali3y, CTaTHCTHKH Ta
IH)KEHEPHOTO JIOCBITY.

3rigao 3 SixSigma KiHIIEBa MeTa MPOEKTY — e
3aJI0BOJIEHHS 3aMOBHMKa SKICTIO MPOIYKTY, SK€ MOKHA
JOCSATTH 32  JIONOMOTOI0  Oe3NepepBHOTO  IIPOLECY
MOKpAIIeHHs. BCiX AaCHEKTiB IPOEKTY, 3aCHOBAHOMY Ha
peTenpbHOMY aHaui3i moka3HukiB [18]. laHa MeTomooris
0cOOJIMBY yBary TpHIUIE YCYHEHHIO BHHUKAKOUYUX
mpobJeM, U bOT0 BUKOPHCTOBYIOTH MPOIECH i3 II'SITH
KpOKiB:  BHU3HAY€HHS, BHMIPIOBAHHS, JIOCIIKSHHSI,
po3poOKa Ta KOHTPOJIb.

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

Takox U1 BUNIAAKIB ONUHUYHHX MPOEKTIB, KOJIH HE
IUTAHY€TBCSI  PEANi30BYyBaTH  TOMIOHI  TPOAYKTH Y
MaiiOyTHROMY, BCi BHUTpAaTH Ha aHaNi3 1 BIOCKOHAICHHS
MOXKYTb CTaTH HEPEHTaOEeIbHUMH.

VY uinomy, MeTomooris SixSigma onTHMAaIbHA IS
MIPOEKTIB KOPIOPATUBHOTO PIBHS Ta BEJIMKUX OpraHizariil.
3a J0IOMOror0 BOTO MiJIXOMy, OPIEHTOBAHOIO HA JaHHI,
BEJMKI KOMIAHil MOXYTh MIiJABHIIUTHA 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-SIKYy i3 ICHYIOUHX METOMOJOTIH,
ajyie pO3TJISTHYTI MiIXOAU CHIBHO BIiIPI3HAIOTHCS OJUH Bif
OJHOTO: 32 ceporo 3acTOCYBaHHS, pPiBHEM JeTaizarii i
¢dbopmaizamii, miaxonamu Ta CTpaTerisMu, i, HapemrTi,
¢binocodiero. Tak y [19] momano Mmeton (opmyBaHHS
METOJOJIOTIi YIpPaBNiHHS MPOEKTAaMH JJIs BUPIIICHHS
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 THPOEKTY, HOro OTOYCHHS, 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 JIOCSITHYTO 332 paxyHOK
ajanTaiii 0 MPOEKTYy METOIOJIOTIi, sKa Mae Oijblie
CHIIbHUX, @ HIX c1a0Kux cropid. ABropu [19], Ha3uBarTh
TaKy aJlalToOBaHy METOIOJIOT10 YIPaBITiHHA
CHemniagi30BaHo0.

Alle, caMe BpaxyBaHHS KOHKPETHHX YMOB IPOEKTY
Ta SKOCTI EKCIIEPTHOIO OI[HIOBAHHS 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
BiZTak 3a0e3neuye pi3HUH piBEHb HOro YCHILIHOCTI.
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
METOJIOJIOTIi YIPABIIHHS MPOEKTOM, SKa MiAXOAUTH JO
KOHKPETHOTO  TPOEKTY 1 3a0BONIBHAE yci  #oro
0COOJIMBOCTI Ta BUMOTH 1 — 1I¢ BaXXJIMBUI €Tarl, BiJl IKOrO
0e3rocepe/iHbO 3AIEKUTh YCIIIIHE 3aBEPILICHHS IPOEKTY.

Came TOMy METOIO CTarTi € po3poOKa TEXHOJOTil

BHOOpPY e(deKTHBHOI ~ METOHONOTii YIpaBIiHHSA, sKa
BpaxoBye€ 0COOIMBOCTI KOHKpeTHOTO IT-mpoexkTy.
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 Jiusi Toro, o0 oOpatu
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
OIHIOE ONITUMAJIFHICTH BHOOPY TOI UM 1HIIOI METOIOJIOT ]
B 3aJIGKHOCTI BiJl TOTO, UM € TOYHi, CYBOPO BH3HAYCHI Ta
Y3TOJDKEHI CTPOKH IPOEKTY.

Hacrynmuuii  kpurepidi, «Po3mip  oprasizamii»,
XapaKkTepu3ye 3aJIeKHICTh BUKOPHCTAHHS MiIXOMy Bij
MacmrTabiB Ta CTPYKTYpH oOpraizamii B Mexkax sKOI
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 KITBKOCTI YYaCHUKIB KOMAH/IH, aJlKe JCsKi 3
HUX pO3paxoBaHI Ha YIpaBIiHHA MAJIUMH CTapTai-
rpyliamy, iHIII — Ha OpraHi3allii0 Ha/JBEJIMKUX KOMIIaHiH.
TakuM YUHOM, MOXKHA BHIUJIMTH IIC OIWH KPUTEpiil —
«Po3mip komMaHaANY.

«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  CIIOKMBaueM. BiH
BU3HAYa€ pIBEHb 3aJy4eHHS CTEHKXOJJEepiB, a TaKoX
SIKICTB CIIBIpAIli KOMaHIH 3 3aMOBHMKOM Ta 1HIIHMMHU
3aliKaBJIeHUMH cTopoHamH. Lleit kpurtepiii B mepiry yepry
BU3HAYAEThCSA MOXKIIMBICTIO Ta OakaHHSAM 3aMOBHUKA
Opatu y4acTb y 3BOPOTHOMY 3B’SI3KY.

[TopiBHSHHA 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 AJIs1 KO)KHOTO KOHKPETHOTO TIPOEKTY.

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 METOI0JIOTII.

yzzaixiv

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

i — Koe(iIlieHT i-To KpHUTepito.

Texuouorist BuOopy Metozmosorii ynpasninas IT-
IIPOEKTOM CKJIQJIA€THCS 3 HACTYITHUX €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
i IXOJNTh JIUIST BCiX MOXJIMBHX IIPOEKTIB, HE iCHY€ HaBiTh
Yy paMKax ofHi€l KOMIaHii, THITy IPOEKTY YH TaIy3i.

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'ryukicTh
YHKICTE Kopcrka I'nyuka I'nyuka I'nyuxa I'nmyuxa I'nmyuxa
oprasizarii
. 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 OJTHA METOJOJIOTIS, Y HACTYIHIN — iHIA YU HaBiTh
riOpugamii, KOMOIHOBaHMI  MiAXid. ABTOMAaTH3aIlisg
IepepaxoBaHuX MpoIleciB 3podmia Ou BUOIp METOIOOTIT
VIOPABIiHHSA MPOEKTOM IMIBH/IIUM Ta JIETIIAM IS
PO3YMIHHS  MCHEDKEpiB i3 HEBEIHKHM  JIOCBIIOM.
MOJIMBICTh OTPUMATH HAOYHE MOPIBHSHHS BIUIUBY TOTO
YM iHIIOTO MiJXOAy Ha MPOEKT aana O 3MOry 3MEHIIHUTH
pHU3UK MpOBally dYepe3 HEMpaBWIbHUI BHOIp cTpaTerii
yIpaBJIiHHS, a aBTOMaru4He (OPMYyBaHHs IHCTPYMEHTIB
Ta METONIB NPUHHATTSA pillleHb CIPOCTHIIM OM TMPOLECH
HaJIaro/PKEHHsT 3B’SI3KIB 13 3allikaBIEHHMMH CTOPOHAMH,
YIPaBIiHHSA HUMH T4 KOHTPOJIO CTaHY MPOEKTY.

Tomy mnpoumexypy BHOOpPY METOIOJOTIi OPEYHO
chopMyBaTH y BHITISAI TEXHOJOTII, $Ka JIOIIOMOXE
3HAXOMUTH  ONTHUMAIBHUHM  MAXix U1 KOXHOTO
KOHKpeTHoro IT-npoekTy.

BxigauMm nmotokoMm e ingopmaris mpo IT-npoekr, sika
BKITIOYa€ y cebe KpuTepii OIMHKH CaMOTo MPOEKTY, HOTo
KOMaH/IH, oprasisaiiii, 3aliKaBICHUX CTOpiH Ta
IHCTpyMEHTAapIIO.

BuxinmHuii mOTIK 1e TOPIBHSIHHA e(EKTHBHOCTI
MOXJIMBUX METOJOJIOTiH ymnpaBiniHHs onucanum 1T-
HPOEKTOM, Ta BUOIP ONTHMAJIBHOI.

Ha puc. 1-3 momano pe3ynabTatd po3poOKH
TEXHOJIOTI] BHOOPY ONTHMAaJbHOI 3a 3a3HAYEHHMH BHIIE
kpurepismu (Tadun. 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 omucy mpoexTy

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 METOIOJIOTI] yIpaBIiHHS

BucHoBku. B craTTi momaHo pe3yipTaTH aHAi3y
CYTHOCTI Ta TNPHHIMIIB METOMOJOriH ympasminHs [T-
NPOEKTAMUA Ta CTBOPEHHS IPOTPaMHOTO  IMPOJAYKTY.
PosrsiHyTO HaWmomyJssApHIImI 3 ICHYIOUMX ITJXOIIB,
BU3HAYECHO iX 3MICT, icTopito (opMyBaHH:], IepeBaru Ta
HEJIONIKH, a TAaKOX C(EepH 3acTOCYBaHHs, IIOAO Pi3HHUX
tumiB  IT-mipoekrtiB.  3mificHEHO TOPIBHAHHA JTAHUX
miaxoAiB 3a BHM3HaueHMMH Kputepismu. CdopmoBaHo
OaueHHs 100 (OPMYBaHHSA IHTErPajbHOI  OIIHKH
oOpaHHs ONTHMaJbHOI N0 KOHKpeTHOro IT-mpoekty
METOI0JIOT 1.

Jnst aBTomaru3anii NPUUAHSTTS NPOEKTHHUX DIillIeHb
Ha OCHOBI 3alPONIOHOBAHOT 1HTErpajbHOI OIIHKU BUOOPY
ONTUMAJIBHOI ~ MeTojoJorii  Oyio 3aMPOTIOHOBAHO
TEXHOJIOTiI0 BHOOpPY 3a c(HOPMOBAaHUMH NPOEKTHUMHU
MIOKa3HUKaMU.

[lepcnekTBOIO  THOAANBIIMX  JOCHI[DKEHb €
anpo0arlisi  3aIpONOHOBAHMX pIlIEHb /0 KOHKPETHHX
IIPOEKTIB Ta YTOUHEHHS KUIbKICHUX TTOKa3HHKIB.
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1. O. BJIH3HIOKOBA, 1. O. TECJIEHKO, JI. 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 MpoAyKTy. [IpencTaBieHo MOpiBHSIHHA MK AeiHILIAMUA «KOMaHIa MPOEKTY (KOMaHAa BUKOHABLIB)» Ta
«KOMaHJIa yIpaBJiHHS MPOEKTOM». B pobOTi moka3aHa HEOOXiAHICTh CTBOPEHHS IOAATKOBOI KOMaHIM ynpasiiHHs IT-mpoekToM 3aist MiABUILICHHS
e(eKTHBHOCTI #Oro ynpasiiHHs Ta 3a0€3MEUCHHS YCIIIIHOTO 3aBePIICHHs. [IpOno3uLil IPyHTYIOTECS Ha PE3yJIbTaTaX aHali3y peaabHOro MPOEKTY Ha
OCHOBI MaTpulli BianoBizagpHocTi. [Toka3aHa MOKIIHBICTh BHSBISITH HETOMIKH chopmoBaHOT komaHau IT-mpoexTy, B IUIaHi BUKOHAHHS WICHAMU
KOMaH/U NPOEKTY PI3HHUX THUIIB POOIT, 32 PI3HUMH KOMIIETEHIIISIMH, 10 3HIKYBAJIO MPOAYKTHBHICTH mpaui. Ha 0cHOBI 1{boro, 0yI10 3amporoHOBaHO
IHIIMI CKJIa]] KOMaHAY, SIKAIT MICTHB y c00i KOMaHy YHPaBIIiHIIB, IO JaJ0 Kpalli pe3ylbTaTd IO BapTOCTi Ta TPUBAIOCTI BUKOHAHHS NpoekTy. Hosa
copmoBaHa KOMaHAa Majia OiUIbIIy MPOAYKTHBHICTb, Tak sIK KaHAIM B3a€MOAIl 3 MEHEMKEpaMH MPOEKTy HalalIToBaHi mpaBwibHO. Komanma
YIOPABIiHHA MPOEKTOM, IO [0Jajach 1O ICHYIOYOTO MNPOEKTY CIpHsUIa IOKPALICHHIO YCIX MOKAa3HHKIB peati3alii pO3INIHYTOrO MPOEKTY.
3actocyBaHHS KOMaHAW ympasiiHHS IT-mpoexrom Oyle BaXJIMBHM Ta i HEOOXiZHHMM, /Ui KOMaHI, sIKi BHKOPHCTOBYIOTH TEXHOJOTiI0 Jln3aiiH-
MucieHHs. [IpUifHSTTS pilleHHS PO MOLIIBHICTh CTBOPEHHS KOMAHAM ynpaBiiHHs IT-IpoekToM Mae IDYHTYBATHCS Ha KPUTEpii: «repeBard Ta
HEJONIKH 1110710 €()eKTHBHOCTI yIpaBIiHHs MpoekToMy». HemomkoM 3acTocyBaHHS KOMaHIM YIPABIiHHS IPOEKTOM, Oyne 301bIIeHHs KiTbKOCTI 0cCi0,
SIKIIO KpHUTepieM Oyia ix MiHiMizamis, a0o x 30LUTbIIEHHS OI0/DKETY, SKIIO BiH PO3PaXOBYBATHMETHCS 33 MiCSYHOIO 3apOOITHOIO IUIATOI0 BUKOHABIIB.
Sk mo Sk KpUTepieM ONIHKM € ONTHMi3allil IPONECiB YNPaBITiHHA KOMAHJOIO, 3aCTOCYBaHHS KOMIETCHTHICHOTO IIiIXOTy, 3MEHIIECHHS
0araTo3aavHOCTI Ta MiABUIIECHHS KBaidikalii, ToO KOMaH/a yIpaBIiHHs POEKTOM, SIK JOJATKOBA OpraHizaliifHa CTPyKTypa MPOEKTY, 6€3yMOBHO Ma€e
[epeBar, Ta PEKOMEH/LYEThCS 10 3aCTOCYBaHHSL.
Karouosi cioBa: IT-npoexTn; koMmanaa ynpapiiaast [T-poexToM; MaTpHILs BiANOBIJaTbHOCTI.

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

OCOBEHHOCTH ®OPMHUPOBAHUA KOMAHBI YITPABJIEHUA UT-ITPOEKTOM

IMpoBenen anamu3 popmupoBanus U ynpasieHus komannoit UT-npoexros. [Toka3ana 3aBUCUMOCTE KpHTEepUEB (GOPMUPOBAHUS U CTPYKTYPHI KOMaH bl
OT THIA TEXHOJIOTHH CO3JaHUS IPOrPaMMHOIO NpPOAyKTa. IIpencTaBieHbl CpaBHEHUS MeXIy ACPUHULMAMH «KOMaHAA IIPOEKTY (KOMaHIa
UCTIOJIHUTENEH)» U «KOMaHJa yIpaBJICHUs POEKTOM». B pabore mokasaHa HEOOXOIMMOCTb CO3JaHHs JOMOJHUTEIbHON KOMaHabl ynpasienus WUT-
IIPOEKTOM IS NOBBIEHUS d(P(QEKTUBHOCTH €ro yIpaBIeHHS M O0ecledeHHs yCIEIIHOro 3aBepiueHust. [IpeioskeHuss oCHOBaHBI Ha pe3yJbTaTax
aHaNM3a peaJbHOro NPOEKTa Ha OCHOBE MATPHIIBI OTBETCTBEHHOCTH. [0Kka3aHa BO3MOXKHOCTD BBISIBISITH HEJJOCTATKH C(OPMUPOBaHHON KomaHs! T-
[IPOEKTa, B IIJJaHE BBINOJHEHHS WIEHAMH KOMAaH/bl IPOEKTAa Pa3HBIX TUIIOB Pa0OT, IO Pa3HBIM KOMIIETEHIMAM, YTO CHUDKAJIO MPOU3BOJUTEILHOCTD
Tpyna. Ha ocHOBE 9TOro ObLI IPEJIoKeH APYroi cocTaB KOMaHMABI, KOTOPBIN BKJIFOYAI B ce0sl KOMaHy yIpaBJIeHIEB, YTO Jajo JIydIlne pe3yIbTaThl
II0 CTOMMOCTH H IIPOJOJDKHTENIBHOCTH BBINOJHEHHs mpoekTa. HoBas cdopMupoBaHHas KOMaHIa MMena OOJBLIYIO NPOU3BOMUTEIBHOCTh, TaK Kak
KaHaJIbl B3aMMOJEUCTBHS C MEHEMKepaMH IIPOEKTa HAacTpOeHbl mpaBumibHO. KoMmaH[a ympaBieHHS IPOEKTOM, J00aBIEHHAs K CYyLIECTBYIOLIEMY
MIPOEKTY, CHOCOOCTBOBANA YIYYIICHHIO BCEX IIOKa3aTeNied pealln3alliyl paccMaTpHBaeMoro IpoekTy. IIpumeHeHne komaHnmsl ynpasienust WT-
IIPOEKTOM OyZeT BaXKHBIM M HEOOXOAMMBIM ISl KOMaH/, HCIIOIB3YIOIHMX TeXHONOTHIO Jln3aiiH-MpinuieHns. [IpuHsaTHe perneHns o neaecooopa3sHocTu
co3iaHusl KoMaH/bl ynpasieHns UT-MpoekToM DOKHO OCHOBBIBATHCS HAa KPHTEPUM: IIPEUMYIIECTBA M HEAOCTATKU S(P(EKTUBHOCTH YIpPABICHHUS
npoexToM». HenocraTkoM NPHMEHEHHs KOMAaHIBI YIPABICHHS HPOEKTOM OyJIeT yBEIMYCHHE KOJIMYSCTBA WICHOB, €CIM KpUTEpHeM Oblla X
MHHHMH3AIWs, WM yBeJIMdeHHe Oro/pKeTa, eclI OH OyJeT pacCUMTHIBATHCS MO MECSYHOH 3apaboTHOI Iutate mcronHuteneil. Ecim xxe kpurepreM
OLICHKH SBJICTCA ONTUMU3ALMS MPOLECCOB YIPABICHUs] KOMaHIOH, MPUMEHEHUEe KOMIETEHTHOCTHOTO MOAX0Ja, YMEHbIICHUE MHOI03aJauHOCTH U
MOBBIICHNS KBATM(HUKAINH, TO KOMaHa YIPaBICHUS IIPOEKTOM, KaK JONOJHHUTEIbHAs OpraHW3alfOHHAasl CTPYKTypa NpOeKTa, O0e3yCIOBHO MMeEeT
MIPEUMYIIECTBA, K PEKOMEHIYETCs K HCIIOJIb30BAHHUIO.
Kurouessie ciioBa: UT-nipoekTtsl; 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 IPOEKTY: KomaHza mpoekTy — 11€ CyKyINHICTh OKpeMHX OciO,
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rpyn Ta/abo opraHizamiid, 3aIy9eHUX 0 BUKOHAHHS POOIT
MPOEKTY Ta MiJUICTIINX KEPIBHUKY MPOEKTY.

Komanna ynpaBiiHHS IPOEKTOM — WICHH MPOEKTHOI
KOMaHIH, fKi Oe3lmocepefHbO 3alydeHi 10 pobotu 3
YOpaBIiHHA TPOEKTOM. Y HEBEJUKUX MPOEKTAX I
KOMaH/a MO)K€ BKJIIOYaTH TIPAKTUYHO BCIX WICHIB
KoMaH/u NpoekTy. OcobmmBo 1e crocyerbes [ T-npoekTis,
Jie KOMaH/ia MPOEKTY 1€ ¥ TPyMOBi pecypcu (BUKOHABIII),
W ynpasJiHLIi.

VY4acHUKIB TPOEKTY 3a3BUYAi IO3MIIOHYIOTH SIK
creiikxonaepiB. Tak, B [5] «®DaxiBIiB Ta oprasisarii...
00'€THYIOTh Y TPYTIH YYaCHHUKIB IPOEKTY, IO CKIANY SKHX
BXOAATh 3aMOBHMKH, IHBECTOPH TOIIO. YYaCHUKH
MPOEKTY — KaTeropis MHUpIIa, HiX KOMaHAa IPOEKTY».
«Komannma mpoekty e Tpyma CIHiBpOOITHHKIB, SIKi
0e3rmocepeTHBO MPANIOIOTh HAJ 3AIHCHEHHAM MPOEKTY Ta
MIATErNX KePiBHUKY NMPOEKTy. Taka rpyma cTBOPIOEThCS
Ha mepioa peaizauii IPOEKTY Ta Micist HOTO 3aBEpIICHHS
PO3IYCKaETHCS».

B IT-npoekrax KOMaHOIu 3a3BUYal Maii,
iHAnGpepeHTHO 10 OyAb-SKMX TEXHOJIOTISIX pPO3poOKH,
TOMY aKTyaJbHMM € aHaJli3 3HAYyIIOCTi JOJaBaHHS
KOMaHIU YIPAaBJiHINB 32/ MiJBUIICHHS €()EKTUBHOCTI
ynpasiiaas [T-ipoektamu.

AHaJli3 OCTaHHIX JOCJHiIKeHb Ta mnyOJiKamii.
3a3Buyaii, ynpapJiHHSI KOMaHAOK BKIIOYAE TaKi MPOLECH
[1]:

- popmyBaHHS;

- PO3BUTOK;

- KepyBaHHSI.

OOcsr oci0 B KOMaH]li BU3HAYAEThCS 00CATOM pOOiT,
nepen0ayeHNX  OPOEKTOM. Sk mpaBwio, Jigepu
(MeHepKepH) QYHKIIOHAIBHUX IPYII CKIAAal0Th KOMaHIy
YOpaBIiHHSA TpoekTaMu. Jlimepu rpym — I KepiBHHKH,
KOOPAMHATOPH 3YCWJIb YCIX UICHIB, WICHH Tpymd —

Oe3mocepelHi BHKOHABI, $Ki MamTh MOXIUBICTH
KOHIIGHTPYBAaTHCS ~ Ha  KOHKpPETHIH  poboTi. 3a
HEOOXITHOCTI [esKi poJli WICHIB KOMaHAW MOXYTh
MOETHYBATHCSL.

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

[TpoBigHI y4YyacHUKH IPOEKTY 1€ — 3aMOBHHK Ta
BUKOHABII (miApsaHKUK). [yt  ympaBiiHHS —MPOEKTOM
CTBOPIOETHCS €JMHA KOMaH/Aa Ha 4ouli i3 KepiBHUKOM. J[o
KOMaH/IM TIPOEKTY MOXYThb BXOJWTH ITIOBHOBaXHI
NIPEACTAaBHUKN  JISSIKUX  YYAaCHHMKIB  TPOEKTY  JUIA
3MIACHEHHS (YHKLIA 3TiTHO 3 TPUHAHATHM PO3IOILIOM
30H BiIIOBITAIBLHOCTI.

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

Ta KOOPIWHALII  JiSUTBHOCTI KOMAaHAM  TIPOEKTY,
BHKOPUCTOBYE Pi3HI CTWII  KEpiBHHUITBA, METOIU
MOTHBAIlil, aIMIHICTPaTUBHI  METOJW, IIiIBUIICHHS

kBamiikamii kaapiB Ha BCiX (azax >KUTTEBOTO IHKITY

npoekty. CKIATHICTh TPOEKTHUX 3aBIaHb
BiAMOBIHY KOMIIETCHTHICTh WICHIB KOMaHIH.

CyTh KOMaHAM TIONATA€ B 3arajlbHOMY IUII BCiX 11
YJeHIB 3000B'I3aHHs, SKE€ BH3HAYAETHCS HASIBHICTIO
MPU3HAYCHHS MPOEKTY, B SKE BIPATH YCI YWICHH KOMaHIIH,
Horo Micii, sika JJIs MMPOEKTY HoyATae B Horo eeKTuBHii
peaunizarii [6].

Jani posrasiHeMO HalOIIbII MOLIMPEHI TEXHOJOTii
Ta IHCTpyMeHTH po3poOku IT-npoekTiB, 33151 3BYKEHHS
MIPEAMETHOTO TMOIIYKY JJIsi BU3HA4YEHHS OCOOIMBOCTEH
ynpaiiHHS KoManaamu [ T-npoexTiB.

Y pa3i Bemukux IT-mpoekTiB po3pobka Moxke
BHKOHYBAaTHCS 3a KacKajHOIO Moxaewto [7, 8]. B mpomy
BHITIA/IKy BHKOHABEIb IEPEXOINUTh Bix OnHi€l craxii mo

BUMarae

iHmoi  TiMRKM  mochimoBHO. CHOYaTKy — IOBHICTIO
3aBEpINYETHCS ONWH €Talml 1 TUTBKA TMNCHSA  IIhOTO
BimOyBaeTbCsA TEpexix 0 HACTymHOTOo. MOXKITHBI

HEJIOJIKH Ta 3ayBa)XCHHsI YCYBAIOTHCS JIMIIE HANPUKIHII
MIPOEKTY, Micisl cTalil TeCTyBaHHA. | TIJIBKM MiCNs IBOTO
MIPOJYKT MPOEKTY MEPEAAETHCS 3aMOBHUKY.

Haromictb TEXHIKH Agile nepeadayvarTh
iTepaTUBHMN miaxix mo ynpasniHHs IT-mpoekramu, 1o
JI03BOJISIE TIPUCKOPHUTH JIOCTaBKY THPOJYKTY KJIi€HTaM.
3aMicTe BUITYyCKYy HpPOAYKTY y minmomy, Agile-komanna
BUKOHY€E POOOTY B paMKaxX iHKpeMeHTiB. Bumorwu, miaHu
Ta pe3yJabTaTH MOCTIHHO MPOXOAATH IEPEBIpKy Ha
aKTyaJbHICTh, 3aBISKH YOMY KOMaHAU MOXYThH IIBHIKO
pearyBaTH Ha 3MiHH, L0 € CYTTEBOK IIEPEBArol0 ycCixX
THYYKHX TeXHIK [9]. Ane mpu IpOMy THYYKI MiIXOIU
JIOAAI0Th JTOJATKOBHX BHMOT JI0 KOMaHIH PO3POOHUKIB,
a6o 10 komanau IT-mpoekty.

Ilpu kackamHOMYy TMIiAXOAlI OJWUH WICH KOMAaHIH
3aKkiHuye poOOTy HaJ MPOEKTOM Ta Meperae ecradery
HACTYITHOMY, CaMOYCYBAIOYHCh BiJl y4acTi y MOJAIbIIOMY
mporeci. Ha BimMiHy Bix mboro, THydKicTh Hepenbadae
aKTUBHY B3a€MOJII0 YYacHHKIB 0araTo(pyHKIIOHATHHUX
KOMaHJ[ 4epe3 BIJKPHUTE CIIJIKYBaHHS, CHOUIbHY pPOOOTY,
a/IallTaIliio Ta IOBIPY BCEPEIMHI KOMaHIH.

Komanna cama Bupimiye, sk Oyne BHKOHYBaTHCS
poboTa, BOHa caMOCTIiifHO 00Mpae MOCTiJOBHICTh POOIT Ta
PO3MOIiN1 000B'SI3KIB MiXk yciMa y4aCHUKAMH.

Komannu IT-npoextiB nepexonsats Ha Agile, 1mo0
HIBUJIKO pearyBaTd Ha 3BOPOTHIHM 3B'30K BiJ| KJIEHTIB,
BiANOBIIHO Taki KOMAaHAM II0CTAYalOTh IIOTOYHUU
HPOTOTHII ~ TNPOAYKTY PEryJIsIpHO, IO Ja€ 3MOry
OTPUMYBATH BIATYKH Ta BpaxyBaTh iX y MaiOyTHIX
npoToTHnax Oe3 3aiiBHX BHUTpaT. BOHM MalOTh CHiNbHY
METy 1 JocsraloTh ii HalleQeKTHBHIIMM, Ha i IyMKYy,
criocobom. KoxHa KOMaHIa BCTaHOBIIOE CBOI KpUTepii
SIKOCTI, 3pYYHOCTI KOPHUCTYBaHHS Ta TOTOBHOCTI POOOTH.
3a HUMH MOXKHA OLIHUTH LIBHAKICTh BUKOHAHHA POOOTH
KOMaH/IH.

[epmra texHomoris 3 «poguHn» Agile e Scrum. 3a
HEI0 KOMaHJa Bele CHUIbHY poOOTy Ha  MPHHITUIAX
camMoopraHizaiii Ta OTpUMYy€ YpOKH 3 HAOyTOro JOCBify,
4yepe3 BHPIIICHHS NpoOJieM, Ta aHalli3y BJIACHUX YCIHiXiB
ta HeBaay [10].

Scrum xomaHI¥ IPOBOASATH 300pH, BUKOPHUCTOBYIOTh
crieniajbHi IHCTpYMEHTH Ta OepyTh Ha cebe 0coOIMBi
podi, mo6 opraHizyBatu poboTy Ta ynpasiaTH Hero. Tak,
TPUBAJIICTh KOXXHOTO CIIPHHTa MOXKE OyTH ABa THXHI, a
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MoOXe i oamH, a Moke ¥ 1 Micsane. [le Bupimye komanaa,
CIHMPAIOYNCh HA BIACTHUBOCTI IOTOYHOTO  IIPOEKTY,
BIIACHWUH JOCBiJ, HAasgBHY KIUIBKICTh Ta KBaJiikaIito
pecypciB.

Hpyra TexHonoria 3 «poxuHm» Agile me Kanban.
Bin mepenbdauae oOroBOpeHHS MPOAYKTUBHOCTI Y PEKUMI
peasbHOTO Yacy Ta IMOBHY IPO30PICTh pOOOYHX IPOLIECIB.
PoOoui 3aBmaHHsS Bi3yaJbHO TIPEACTABJICHI HA JIOIII
Kanban, mo 103Bossie yyacHMKaM KOMaHIH 0a4MTH CTaH
KOXKHOTO 3aBiaHHA y Oyap-sikuit wac [11]. Bes poGora
Kanban-komana Gyayerbest HaBkosio kanban-goriku, sika
BHKOPUCTOBYETHCS UIA Bidyamizamii Ta omTuMizarmii
pobouoro mpomecy. Jomkn MOXyTh OyTH  SIK
peampHEM, IO BCTaHOBIEHI B odici kammaHii, TaK i
BIpTYaJIbHUMH, 3 SKAMH MPOCTIIe BiACTEXHUTH MPOIIECH,
OpraHi3yBaTH CHUTBHY po0OTy Ta JOCTYHm 3 pi3HHX
JIOKAIH.

Jomku Bi3yalli3yloTh poboty KOMaH[H,
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 BHUJi HE BHOKDPEMJIIOIOTH KOMaHJIy YIpPaBJiHIIB,
TOMY METOIO CTaTTi € OTJIS OCOOIMBOCTEH 3aCTOCYBAHHS
KOMaHIU YIPaBIIiHIIB M0 KOMaHAW po3poOHHKiB IT-
TIPOEKTY, OIIHKA HEAOMIKIB Ta IepeBar TaKoro PilllCHHS.

Buxuang OCHOBHOT'Q MatepiaJy. Hami
MIPOTIOHY€ETHCS MiJXiJ IIOJ0 BIPOBA/KCHHS B NPAKTHKY
yIpaBJIiHHS IT-npoexramu OKpeMOi KOMaHIH
ynpasmiHiiB. [Ipomo3umii  cdopmoBaHi Ha  OCHOBI
y3arajJbHEHHs JIOCBilly y4acTi aBTOPIB CTAaTTl y MPOEKTAX.
Marepial BUKJIaJAEHO 3 IOJAHHSM CTUCIUX (hparMeHTiB
po3pobku IT-npoekry.

[IpoexT mnependavae po3poOKy  cCIIEIiani3oBaHOTO
Moxymo mnst cuctemu [oT. {ns ycmimHOTO JOCATHEHHI
oUIed TPOEKTYy  iNCHTU(IKOBAHO CKJIAJ  YYaCHHKIB
MPOEKTY, BHU3HAYCHI 1X PO, TWOPSIMOK B3aeMOIIl
YYaCHHUKIB TNIPOEKTY, (OpMyBaHHS KOMaHIHW YIPABIIHHSI
MIPOEKTOM, (hOPMYBaHHS KOMAHAN IIPOEKTY.

KomaHzma mnpoekty cKiagaetbcs 3: MPOEKTHOTO
MeHeKepa, Timiina, mporpamictiB 1-3, TecTyBaJIbHHKIB
1-2, imxeHepa Ta science-iHxeHepa.

Ckiia KOMaHIM BU3HAYEHO 332 00CAroM poOiT, 10
BUKOHYBAJIMCS 33 THY4YKOI TexHouorieto. [IpocTuii anani3
CKJIaJly KOMaH/IM MOKa3aB HasBHICTh 22% YIIPaBIiHIIB Ta
78% BukoHaBLiB (po3poOHuKiB). Ilomanbiry po3poOKy
IUIaHy YUPaBIIHHA KoMaHaoro IT-TpoekTy BHKOHAaHO 3
BukopuctaHHiM RACI matpuiii, K 0JHOTO 3 pi3HOBHIIB
MaTpuii BignoBimampHOCTi [12]. Hartomicth, camoi
Matpuii RACI Tex icHye Jekiibka BapiaHTiB, B
3aJIeXKHOCTI BiJ MOTpeO meTanizaltii:

- 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
BiJNIOBiAJIHOCTI, OLTBII Mi3HIX — AeTanbHy [12].

B po6oTi 3acTocoBaHi Taki 3HaUCHHS MaTPHIIL:

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

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

- consulted (KOHCYJIBTaHT) — KOHCYJBTY€E MIO/O
BUDILICHHS MUTaHb MPOEKTY Ta BEAE KOHTPOJIb SIKOCTI
BUKOHAHHS;

- informed (cmocrepirad) — #oro iH(GOPMYIOTH TPO

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

3pYYHUM IHCTPYMEHTOM Bi3yallizalii Ta HpPOEKTYBaHHSI
Oy1b-SIKOTO MPOLIECY YIPaBIiHHS.

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 IoJaHo Ha puc. 1.

3amgaqa T1¢HH KOMaHIH
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Puc. 1. ®parMeHT MaTpHIli BiMOBIZAIBHOCTI MPOEKTY

3 ypaxyBaHHIM JIOIaHUX pecypcis Ta
BiANOBigaNFHUX Oyna chopmMoBaHA MepekeBa Iiarpama
gKa B YNOPaBIiHHI TPOEKTaMH BimoOpakae MOBHUH
KOMIIEKC  POOIT 13 BCTAHOBJICHUMH MK HUMH
3aNeXHICTIMA. ['padiyHO, BOHM BUIIILNAIOTH SK Oe3mid
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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 ITOJIaHUH Ha puC. 2.

IHiuiavis Pospobka npoekTy

Peanisaljis npoekty 3aBeplLEHHs NpoexTy

11 1.2 13 2.2

23 4.2 4.3

Puc. 2. MepexeBa fiarpama IpoeKTy

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;

2.1. YxamanHst KOHTpakTiB; 2.2. CTpykTypHe ruianyBanHs; 2.3. [IpoekryBaHHs
3.1. Po3po0ka amapaTHol YacTHHH cucTeMu; 3.2. Peaizarlis anropuTMi4HOT YaCTHHH CUCTEMH;
BeO-cepBicy cucremy; 3.4. HanmmcaHHsa TOKyMEHTAIlii 10 CHCTEMH;

3.3. Po3pobka

4.1. TectyBanHs npoaykry; 4.2. [lepenaya NpogyKTy 3aMOBHHUKY;

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 IMIBUAKO BUSBIIATH
MEPEeBaHTAKCHUX YU HEIOBAHTAKCHUX BHKOHABINB, ab0
TaKUX, SKi HE 33/1i5iHi Y BUKOHAHHI 3aBJaHb.

JemudpoBka BEpTHKAILHOTO aHAJII3y 03HAYAE:

- Oararo "R". He 3aBxau Jr0guHA 3]1aTHA
KOHTPOJIIOBATH HACTLILKHU Oararo Iiif;

- HEeMae MOPOXKHIX ocepenkiB. CiiJ 3BEpHYTH yBary,
IO JIFOJIMHA HABPSA YU 3/aTHA e(EeKTHBHO MPAIOBATH
HaJl BEJIMKOK KIJILKICTIO 3aBJIaHb,

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

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

[opu30oHTaNBHUIT aHaTi3:

- Hemae «R». Crmim 3BepHYTH yBary Ha MOIIYK

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

- barato «A». Moxe BHHUKHYTH IUTyTaHMHA dYepes3
Te, 0 0araTo BUKOHABIIB Bi/MTOBIIAE 32 OJTHY Mif0;

- BCl OcepelKH 3allOBHEHi. BapTo 3BepHYTH yBary,
10 OJHMM 3aBJaHHSAM MOJKE 3aiiMaTHCs 3aHaATO 0arato
BHKOHABIIIB, 1110 YIIOBIJIBHUTH NPOLIEC;

-barato "C". Moxe 3alIKOIUTH
peamizanii mii uu 3aBIaHHS.

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 HaBaHTaxxeHHsM. Lle Beme
JI0 HU3BKOI MPOAYKTUBHOCTI, IO 301IBIINTE 3aIIaHOBaHI
CTpOKH Ta Oromxker. | Xo4a, ynM OLIbIIE 3aBaHTAKCHUH
pobounii wac, THM MEHIIE MPOCTOIB 1 IHIIMX BTpPaT

MIBUIKOCTI

pobodoro yacy, ajne i TUM BHUIIE PIBEHb CKCTCHCHBHOTO
BUKOPHCTAHHSA TIpalli 1, BIAMOBIAHO, NPOIYKTUBHOCTI
mpami. IIpoTe eKCTEHCHMBHE 3pOCTaHHSI Ma€  UiTKi
3aKOHOJIaBUi MEXIi TPUBAJIOCTI pOOOYOTO JTHS i THIKHSL.

[Hmm POOITHUKM MalOTh JEKiIbKa IOPOXKHIX
KIIITHHOK, 110 Ka)Ke PO BAAIHIA po3moaia pobitT. Xoua 6
oJlHa 3amoBHEeHa KiiTHHKA "R" abo "A", CBiIuUTh MpO Te,
10 yCi pOOITHUKHU € HEOOXITHUMHU JJIsl PO3POOKHU MPOEKTY.

Pegynpratu = ropu3oHTa’IBHOrO  aHamizy.  Yci
3aBIaHHS MAalOTh BHWKOHaBIiB. KoxHa 3amaua Mae He
OimpIe OnHIET «A», IO CBITYHTH MPO Te, MO0 HE Oyne
mpobJieM 3 MEepeBipKor0 PodiT, a 3HAYUTH W MEHIIE Yacy
Ha BHUpIMIEHHS NHWTaHb MDK THMH, XTO 3aTBEPIKYE
BHKOHAHHS, TOOTO 3a7a4i pO3MOIiIeH] BipHO.

Takum uwmHOM, 3acTtocyBaHHA MeTomukn RACI
JI03BOJISIE HE TUIbKM OpraHizyBaTtu e()eKTHBHE BUKOHAHHS
poOIT Ta MOALN BiANOBINANBHOCTI, a i CTBOPUTH CHCTEMY
BIICTE)KEHHSI PE3YJIbTATUBHOCTI YIIPABIiHCHKOT pOOOTH.

OcCHOBHI TPOOJIEMH PO3IOJIIEHHST POOIT Y KOMaHl,

SIKi Oy70 BHABIACHO TiJ Yac aHajgily MaTpHili
BIMIOBIJAIFHOCTI — JIBa POOITHHUKA MAarOTh BHCOKY
3aBaHTAXKEHICTH  pOOIT  YNPaBISAIOYOTO  XapakTepy

(mmaHyBaHHS TOINEPEIHBOTO OIOIKETY, OIIIHKA PH3HKIB,
(hopMyBaHHS KOMaH/IM IIPOEKTY Ta 1HIII).

Jis 3ab6e3nedeHHst OB MPOXYKTHBHOT Ta IIBUIKOT
poOOTH, MPOMOHYETHCS OJATH Y KOMAaHIY TPOEKTY IIe
OJTHOTO MEHEJDKEepa, IO JO3BOJIUTH IPOBOJHUTH AESKI
pobotu mapanensHo. DaKTUYHO, Wi 3MiHH TPYHTYIOTHCS
Ha KOMIIETCHTHICHOMY MiJXOAY, SIKHil CTaB HEBil €MHOIO
YaCTHHOIO CHCTEMH YIIPABIIiHHS MEPCOHAIOM OpTraHizarlii
3a ocTaHHi poku [13].

Ilepconan sk  cTpaTeriyHuMii aKTHB  BOJIOJIE
3HAHHSAMH, HaBHYKaMH Ta MOJEISIMUA IIOBEIIHKH, SIKi
HEOOXiMHI Ui YCHIIIHOTO 3aBEpIUEHHS MpPOEKTy. |
3a3BMYai, KOKHa ocoba Mae Ta BJOCKOHAIIOE JOBOJI
BY3bKMH CIIEKTp BJIACHMX KoMIleTeHIid. HaTtomicTs,
HeBennki koMauan [T-mpoexTiB g0 10, a iHKOIM 1 MeHIIe
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oci0, BHMararoTh BiJ KOXXHOTO 4Yj€Ha KOMAaHIH
BHKOHYBAaTH pi3HI Tunu pobit (Hampukiam: RACI), ski
BHMAraroTh 3BHYAWHO i pi3HUX KomreTeHuiil. [Ipn npomy
3HWKYETHCS TPONYKTUBHICTH Ipami. AJje, SIK CBiTUHTH
icTOpryHHAN TOCBiA, caMe posmomineHHs mpami, y XIX
CTOpiYYi, CTaJO0 NPUYWHOIO MPOPHUBY Y BHPOOHHIITBI,
TEXHOJIOTISX Ta i y LIIOMY KHTTI.

Takox, OyJO BUSIBIECHO, IIO TOJOBHHH MEHEIXEp
BIJINIOBiJ]a€ 3a yCi POOOTH MOCTAHOBKH 3aJa4 Pi3HHX
obmacredi mpoekty. lle Beme m0 TOro, IO MEHEIKEp
MOBUHEH OyTH 3aJlydeHWi B yci TOHKomy peamizamii. Lle
TaKOXX 3HWXKY€E e(PeKTUBHICTh HOTO POOOTH, a TAKOXK MOXKE
BE3TH 33 COOOI0 HEJOCTATHIO KOMITETCHTHICTh Y 0aratrox
NHUTaHHAX, Ta PHU3UKH HEBHKOHAHHA LUX poOir. s
BHpIIICHHS Hi€l MpoOIeMH, 3alIPOIIOHOBAHO YKIIFOUUTH 10
MIPOEKTY KOMaHLIy YIpaBITiHHS, AK1 OynyTh

0e3mocepeIHbO 3aTydeHl 10 YIPABIIHHSA TPOEKTOM Ta
MIPUIHATTS yNPaBIIHCHKHUX pillleHb. MEHEIKEpH Ta WICHH
KOMaHIU (BUKOHABII) 3BITYIOTh Iiepes] MeEHEIHKEePOM
MPOEKTY Ta HECYTh BIANOBIAATIBHICTE 3a peaji3alliio
3aIDIAHOBAaHUX POOIT Ta pe3ynbTaTiB (BiAMOBiNAIBHICTH
MOJKE BapilOBATHCS BiJl OKPEMOTO BHIIJICHOTO PE3yIbTaTy
(OKyMEHTY, pillIeHHS) 10 3aBEPIICHOT0 eTaIy).

Jlo xoMaHIM yHpaBiiHHS HPOEKTOM Oylo I0AaHO
I'ATh MEHE/DKEPIB: MPOEKTHUH MEHEDKEp, MEHEIDKEp
OckeHI po3poOKU, MeEHemKep (GPOHTEHA PO3pPOOKH,
MEHE)Kep amapaTHoi 4YacTWUHM Ta MeHemxkep ML
PpO3poOKH.

3 ypaxyBaHHAM IIOTO OyJI0 TOOYZOBAaHO HOBY
MaTpUIIO BiATIOBIAAIBHOCTI IUII KOMaHIW YIIPABIiHHS 3
ypaxyBaHHSIM InepedOpMyBaHHS KOMaHIH, Ky MOJAHO B
Tabmumi 1.

Tabmuus 1- Matpuiit BiIIOBIZIBHOCTI KOMAHAN YIIPaBIIiHHS

3agaua

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. Yxia/ieHHS] KOHTPAKTiB 3 KOMaH/IO0

AR

2.2.1. CTBOpEHHS KaJeHAAPHOTO IIaHy

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. ITocranoBka 3agaui

3.2.2. Po3noain 3aBiaHp y KOMaH[i

3.2.3. [Nomryk HaBYANBEHOTO 1 TECTOBOTO HA0OPY JaHUX

3.2.4. HapyaHH i TecTyBaHHs MOJedi

3.3.1. IlocranoBka 3agaui

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 BIANOBiNaE OMUCY, MOJAAHOMY IO
puc. 2.

IHiLjavja PoapoBka npoekTy

Peanisauia npoexTy 3aBepLUEHHS NPOSKTY

D

Puc. 3. OHoBJIeHa MepexeBa Jiarpama 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, 328 PI3HUMH KOMIIETEHIIISIMH, IO 3HIKYBAJIO
MpOAYKTUBHICTE mpari. Ha ocHOBi mporo, Oymno
3alPONIOHOBAHO IHIIWHA CKJIaJ KOMaHIU, 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 KaHaIM B3aEMOJIl 3  MEHEKEpPaMHU  IIPOEKTY
HaJAIITOBaHI IpPaBWIbHO. TakuM dYMHOM, KOMaHZa
YIOPaBIiHHS MPOEKTOM, IO JOAaNach A0 ICHYIYOTro
MPOEKTY  COpPHUSAIA  MOKPAIICHHIO yCIX  IMOKAa3HHKIB
peanizamii NPOEKTY IOrO KOHKPETHOTO  IIPOEKTY
(3menmmTucs Oromxket Ha 7, 3%, Ta TpuBalicTh — Ha 14
KaleHaapHux 1HiB). Ha mymKy aBTOpiB, 3acTOCyBaHHS
koMaHu yrpasiiHHA [T-npoekTom Oyae BaymMBUM Ti U
HEOOXiTHMM, JUII KOMaHJ, SKi  BHKOPHCTOBYIOTh
TexHouorito [m3aitH-mucnenss [14], mo notpedyBaTiMe
JIOAaTKOBUX JIOCIIJKEHb.

[MopiBHSIHHS K CYTHOCTI 3a BHOOpOM: IiepeBard Ta
HE/IOJIIKM, 3aBXIU BHUMaraTHMe KpHUTepid, 3a SKuM Lei
BUOIp Oyzme 3poOiieHuit. B gaHoMy BUMAmKy, HEIOJIIKOM
KOMaH/IM YNpPaBJiHHS NPOEKTOM Oyzae 30iIblIeHHS
KIJIBKOCTI 0Ci0, SIKIO KpuTepieM Oyia ix miHimizauis, abo
K 30UTbIICHHS OIOKETY, SKIIO BiH PO3PAaXOBYBATUMETHCS
32 MICAYHOIO  3apoOiTHOIO  IUIATOI0  BUKOHABIIIB.
SKmo X KpUTepieM OLIHKA € ONTHMi3amis MpOIeciB
YIpaBIIiHHSA KOMaH/I010, 3aCTOCYBaHHSI KOMIICTEHTHICHOTO
MiAXO01y, 3MEHIIEHHS 0araTo3agayHoCTi Ta
MiABUINEHHS KBamiikamii, To KOMaHIA VyIpaBIiHHS
MPOEKTOM, SIK JOJaTKOBa OpTraHi3alliifHa CTPYKTypa
MPO€EKTY, OE3yMOBHO Mae MepeBard, Ta PeKOMEH/Iy€EThCs
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 PI3HOMAHITHHX cdepax >KUTTENISIBHOCTI JIIOJUHH. 3BEpTalOuM yBary Ha BHCOKY JWHAMI4YHiCTb
HABKOJIMIIHBOTO CBITy, MWTAHHS HPO ONTHUMI3allil0 MPOLECY CTBOPEHHS Bifeo, aHIMAlil, epCOHa)a, PEeKJIaMH, aBaTapa TOIIO CTa€ JAeAai OibI
akTyansHuM. ['padiuHuii npoayKT BUMarae MakCHMaJbHO HIBHIKOTO BUPOOHHYOrO MPOLIECY HE 3BEPTAIOUH YBAry Ha Te, IO CIpaBa ie mpo po3pooKy
XyIOXKHBOTO (iTbMy, KOMEPLIIHOr0 MPOEKTy pi3HOro Macmrady, abo mpoekry 3 10 kxaapiB. AHaii3 OCHOBHHX JOCSTHEHb CIELIaNiCTiB ctepu
KOMIT'FOTepHOI Tpadiku BUIBUB Pi3HI MiIXOAM IIOJ0 OpraHizamii rpadidHux OpoekTiB. B 3a3HaueHHX poOOTaxX 3BEPTAETHCS yBara Ha IPHHLHIH
pobGotH rpadiuHHX KOHBEEPIB BEIHKUX CTYHid Ta KiHOKOMIaHid. MeTor naHol poOOTH IOCTae MPEACTABICHHsS PEKOMEHAALiil I[0A0 opraHizawii
MPOLIECY PO3pPOOKH KOPOTKOMETPAXKHOTO BiZCOPsly OJAHIEID OCOOOK 3 ypaxXyBaHHSM aBTOMAaTH3allil BIANOBIIHMX eTamiB poOOTH, HAa TPHKIAII
BiZICOPOJIMKA COLiaIbHOI pekiaamu. [l pearizauii mocTaBieHOi 3afadi Oysa 3amporOHOBaHA CXEMH POOOYOro MPOILECY MPOEKTY, A€ OKPEMO
MO3HAYEHI OCHOBHI €Tany CTBOPEHHS rpadiyHOro KOHTEHTY, PHBE/ICH] BIANOBIJHI IPOrpaMHi 3aco0M Ta BHIIJIEHI YaCTHHU POOOYOro Mpolecy Taki,
sk preproduction, production, postproduction. [{yist peamizauii mpoexty mimiOpain HacTymHuii mporpamHuil iHCTpymeHTapiit: Z-Brush, Blender,
Autodesk Maya, Adobe After Effects. Anani3 anropurmy po3poOKH MOKa3aB KPUTHYHI MiCIISI CXEMH, SIKi CHPHUSAIOTH 3HIDKEHHIO MIBUIKOCTI BUKOHAHHS
npoekTy. 11{06 yHUKHYTH HBOTO OYJIO 3aIPONOHOBAHO 3aCTOCYBATH TEXHIKy «pipeline». B pe3yibrati mociimkens Oyna migBuiieHa 00i3HaHICTh Ipo
MeTomonorii opraHizanii rpaiyHOro KOHBeEpy, Ta OyIO INpPOITIOCTPOBAHO CHPHATIAMBHI BIUIMB HAAiHOTO YIPABIiHHSA POOOYHM IIPOLECOM.
Posropayta Ta neranbHa (OpMa HPEICTABICHHS €TaliB CTBOPEHHS rpadivHOro MPOAYKTY 3 BHKOPHUCTaHHSAM TEXHIKHM «pipeline» cnpustume
ITiIBULICHHIO PIBHS 3HAHb Cepel OYaTKIBLIB.
Kurouosi ciioBa: komm’rorepHa rpacika; pipeline; ynpasninss npoekramu; Python.

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

OPIAHMBAIIMA NPOIECCA MPOU3BOJACTBA T PA®OUYECKOI'O ITPOAYKTA

KommbloTepHas rpaduka JMHAMUYHO Pa3BUBACTCS B Pa3HBIX cepax xKU3HEACATeNIbHOCTH YenoBeka. OOpalias BHUMaHHE Ha BBICOKYIO IMHAMUYHOCTh
OKPY’KaloIIero MHpa, BOIPOC 00 ONTHMHU3ALMIHK NpoIlecca CO3JaHMs BHEO, aHNMAIlH, HOBOTO TIEPCOHAXKA, PEKJIAMBI, aBaTapa U T.J. CTAHOBHTCS BCE
Oosiee akTyanbHBIM. I'padideckuii mpoaykT TpeOyeT MakCHMabHO OBICTPOTO IIPOU3BOJICTBEHHOT'O IIpoliecca, He oOpamiasi BHUMAaHHs Ha TO, 9TO IENI0
HUAET O Pa3paboTKe XYHOKECTBEHHOro (HMiIbMa, KOMMEPUYECKOrO MPOEKTa pasHOro Macuirada, wiu npoekta u3 10 xaapoB. AHalu3 OCHOBHBIX
JIOCTYDKEHHH CHEHAICTOB Chepbl KOMIIBIOTEPHOH IpadMKi PacKpBIBAeT Pa3HbIC MOAXOJBI K OpraHU3aluy IpadHIecKuX IPOeKToB. B yka3aHHBIX
paborax oOpamiaeTcs BHUMaHHE Ha HPUHIMIEI paboThl rpadMyecKuX KOHBEHEpOB KPYNHBIX CTyJUH M KHHOKOMIAHWH. Ilenplo maHHOH paboThI
SIBJIICTCSL TPEJCTABICHHE PEKOMEHJAUMH I10 OpraHM3allMM KOPOTKOMETPa)KHOTO BMACOPAAA OJHOH 0C000H ¢ ydeToM aBTOMATH3ALUH
COOTBETCTBYIOIIUX JTallOB PadOoTHI, Ha NPHUMEpEe BHIECOPOJIHKA COLMANbHON pexyiaMbl. [ peanm3amuy NMOCTAaBICHHOH 3aJadd ObLIa MpeIyiosKeHa
cxema pa3paboTKH pabodero MpoeKTa, Ie OTACIBHO IPEACTaBICHB OCHOBHBIC TAIbl CO3aHMs rpadUuecKoro KOHTEHTa, IIPUBEEHBI ONIpe/IeIIeHHbIE
MpOrpaMMHbIE CPEICTBA U BBIAEICHBI YacTu pabodero mporecca Takue, kak preproduction, production, postproduction. [{nst peanusamuu mpoexTa
mo00paly CIyAyrUIMil IporpaMMHbIH HHTCpyMeHTapuit: Z-Brush, Blender, Autodesk Maya, Adobe After Effects. Ananus anropurma pa3paboTku
NI0Ka3aJ KPUTHIECKHE MeCTa CXEMBI, CIIOCOOCTBYIOLINE CHIDKEHHIO CKOPOCTH BBIIOJHEHUS NpoekTa. UToObI M30exkaTh TOro, OBUIO NPEUIOKEHO
MPUMEHUTh K pabodyeMy MpoLeccy TeXHHKY «pipeline». B pesymbrare wnccmemoBanuii ObLia MOBBINIEHA OCBEIOMICHHOCTH O METOHOJIOTHH
OpraHu3alyy Tpaduueckoro KoHBeiepa, W OBUIO NPOMIUIIOCTPHPOBAHO ONArONPHATHOE BIMSHHE HAJEKHOIO YIPABICHHS pabOYMM IPOIECCOM.
PasBepHyTast m JeranbHas (opMa HPECTABICHUS OTAIlOB CO3JAaHMS TpaUUecKkoro NpOLyKTa C HCIIOJIB30BAaHHEM TEXHHKH «pipeline» Oyner
CMOCOOCTBOBATH TOBBIIICHUIO YPOBHS 3HAHUIT CPE/IH HAUNHAOIIHX.
KuoueBble c10Ba: koMibioTepHas rpaduka; pipeline; ynpasnene npoexramu; 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 JHHAMIYHO
PO3BHBAETHCS B PI3SHOMAHITHUX HarpsMax. 3aB/IsiKd TOMY,
1110 JIFOJM CIIOKUBAIOTh OUIBIIICTE iH(OpMaLil Bi3yalbHO,
MIPaKTHYHO BCi c(epH, HANPHUKIIaJ, HayKa, IPOMHUCIIOBICT
i po3Bard TMOB’s3aHI 3 KOMI'IOTEpPHOIO rpadikoro. 3

KO)XKHAM JIHEM BCE INUPIIC Ta JCTaJbHIIIEe 3’ SBISETHCS
HEOOXiMHICTP  BIATBOPUTHM  HABKOJIMIIHIA  CBIT Y
nuppoBoMy QGopmari, MBUAKO JTOHECTH iHPOPMAIII Y
Bi3yanbHOMY BUDIIAI. OJHUM 13 PO3IIOBCIOIKCHUX BHIIIB
iHpopMalie € colialbHa peKiIaMa, OO Mae Ha MeTi
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MIPUBEPHYTH yBary IrpoOMaJCbKOCTi 10 MEBHOI COIMiabHOT
npoOiemMu. Pekitama He MpOCTO 3aKIMKAE 10 TIEBHUX i,
a MaJIloe ieanbHy KapTUHKY, B SKiM mi Aii MOKa3yroThCs,
BUCTYMAIOTh MPUKJIAZIOM JUIs HACHi{yBaHHs a00, HABMAKH,
3aCyIKYIOThCS. 3rigHO 3 mochimkeHHsM Facebook,
aHiMamiiiHa rpadika 3a3Bu4ail TpuBae Big 30 cexyHI 10 3
XBWIWH, 1 HaBiTh 10 CekyHJ mHepersiy pekiaMu B
COIliabHUX MEpekax 3 aHIMOBAHOIO TPadiKO0 TOCTATHHO
JUTS TIABHUINCHHS 3aJIy4CHHS Ta YCBIOMJICHHS TOTO, IO
BiOyBaeThcss. OJHUM 3 PO3MOBCIOKCHUX HA ChOTOJIHI
XKaHpiB aHiMauiiiHnx cueH € 3D rpadika, sika ysBisie
c00010 e(eKTUBHUNA IHCTPYMEHT ISl peaizallii CIeH, AKi
HIKOJIM He OyJIHM 3HATI Ha BiJleO 3 TEXHIYHUX a00 eTHIHHX
npuunH. [Ipote Oyap-skuii rpadiyHUi MPOAYKT BHMAarae
MaKCHMAaJIbHO BIiATIOBITHOTO BHPOOHHWYOTO IIPOIIECY HE
3BEpTAlOuM yBary Ha Te, LIO COpaBa Wae mpo po3poOKy
XYIOXHBOTO (iTbMy, KOMEPIIHHOTO IIPOEKTY pPi3HOTO
Macuitady, abo npoexty 3 10 kazapiB. 3BepTarouu yBary Ha
BHUCOKY JHWHAMIYHICTh HABKOJMIIHBOIO CBITYy IHTaHHS
PO ONTHMI3AIlil0 TPOIECY CTBOPCHHS BiJcO, aHiIMAILI,
HOBOT'O NEPCOHAXKa, PEeKJIaMHM, aBaTapa TOIIO CTa€ Jeaali
OUIbLI aKTyaJbHUM. Y CTaTTi PO3IJINAETHCS MUTAHHS
IIOJI0 OpraHizaiii mpolecy BHPOOHHIITBA aHIMAIIITHOTO
MPOEKTY HA MPUKIA BiEOpSIy COILHaJIbHOI peKkiaMu 3
ypaxyBaHHIM aBTOMATH3AI[1 JSSIKHUX JIii.

AHaJli3 OCHOBHHMX J[OCATHeHb i Jireparypu. VY
BCHOMY CBITI YTNpaBIiHHA NPOEKTaMH, MK MiOXiA J0
MiABUICHHS e(QEKTUBHOCTI Ta ONTHMi3amii pecypcis,
Jienaii OIblIe IHTeTPY€eThCs 10 OpraHi3alliifHUX MpOLECiB
3MIACHEHHS TOCMONAPChKOI Ta IMyOJIYHOI isSUTBHOCTI.
Buxonsun 3 YMHHMX HallOHAJIBHUX Ta MDKHAPOAHUX

CTaHJAPTIB, TOHATTS IPOEKTY BU3HAYAETHCS
00’€MHAHHAM TPHOX 3arajibHO CMHCJIOBUX aKIICHTIB:
MOCTIOBHUNA  (CKOOPIMHOBAHMI) KOMIUIEKC 3axO[IiB,
VHIKQJIBHICTH ~ pe3ynbTaTy, OOMEXEHICTh  pecypciB
(TpynmoBux, ¢iHaHCOBHX, dYacoBux Tomo) [l]. He

BHUHATKOM € ¥ cdepa KOMIT FOTepHOI Tpadiku, TOMY IO
Bil BMIHHS peani3yBaTH HUPPOBHHA TrpadidyHUA MPOEKT
3aJICKUTh YCITiX BCiel opranizamii. BupoOHuunii mporec B
ingyctpii CG (computer graphics) wacTto Ha3HUBaIOTh
tepminom «CG pipeline» abo «mpoekt»[2]. 1lo
CTOCYETBCSI BIJICOPSLY, TEPMIH «IIPOEKT» BIJHOCHUTHCS 10
MMOTOKY KPOKiB a00 eTariB BUPOOHHIITBA HEOOXIMHUX IS
CTBOpEHHST ~ IOBHOTO  Bijmeonpoekty. Y  cdepi
KOMIT'TOTepHOI rpadiky crioyaTky BUHUKA€e TOJIOBHA ines,
MOTIM BUTaAylOThCS MEPCOHAXI, MEpHIMHA  MaJOHOK
icTopii Ta 3arampHi getami [3]. [Ticnsa Toro sk cTae BHIHO
BCIO KOHIIETIII0, IPUCTYTAIOTh JI0 HAHCAHHS OCHOBHOTO
CIICHApil0 Ha OCHOBI HasSBHUX HayepKiB. Ale creHapii
3aBXK/IM CTBOPIOEThCA 10 3HIMaJIbHOrO mpoueccy. Ilicms
IOTO TIOYMHAIOTH cTBoptoBatn workflow, mo mo3Havae
«pobouwmii mporiecc». B HLOTO BXOIATH €Tany 31iHCHEHHS
MpoeKTy: preproduction (KOHIENT, 3BYKOBHHA CYHpOBIZ,
Habip pedepeHCiB, aHIMATHK, Bi3yasbHi eQeKTH),
production (rpadidHi KOMIOHEHTH, aHIMaIlisl, CrelianbHi
ebextn, 300pka  aHIMAmIMHUX  CIIEH,  peHIED),
postproduction  (koMmo3uTHHT, 00poOKa Ta peryml,
¢inanpHUi MoHTaXx Bimeo) [4]. KoxHy rinky MoskHa
MIPOJIOBXHTH 1 PO3AUIMTH Ha OutbIn crierudivHi eranu, y
SKHX po30MpaeThCs JIMIe By3bKui crieniaiict. I ne mume

KJIIACUIHHHA TPHUKJIA JJI1 aHIMaIliHHOTO MPOEKTY. A € Te
KiHo, irpu, VR Tomo. Takoxx y komm'toTepHii rpadimi
3ycTpidaeTbest TMOHATTA «pipeline» [5] abo «Texuiune
3a0e3neueHHss BUPOOHMYMX TporeciB Ha 0a3i oOpaHHX
TEXHOJIOTiH». 3a3BHuUail came 1mel Tporec Moxke
e(pEeKTHBHO BIUIMHYTH Ha MPHCKOPEHHS IPOIECy poOOTH.
OmHuM 13 TpHUKIAAiB  MOXKHAa BBa)KaTH KOHBEED,
po3pobnenwuii i peanizoBanuii kommaniero Rhythm & Hues
y 2013 poui [6]. OqHUM 3 KIFOYOBHX MOMCHTIB KOHBEEpA
Rhythm & Hues € Te, 110 x0kHa BUpOOHWYA JUCIUILTIHA,
mo crocyersest sk 2D, Tak 1 3D aucumIuliz, po3risaae Ta
B3a€MOJIi€ 3 TOTOKOM JIaHUX B OnHiil MaHepi. Came 3 miel
npuunHA  pipeline  R&H BBaxaerscst  yHi(pikoBaHHM.
Takox HE0OXiIHO 3a3HAYWTH, IO CyJacHWH 3arajlbHUN
mAxig g0  opramizamii  mpomecy  poboTH  9acto
MTOYUHAETHCS 3 aHANi3y BHOOPY HAMOUIBII ITigXOISAIIOTO
rpa¢igHOro IBMXKKA I 3aBHaHHS. Lle neranpHO ommcaHo
B [7]. Ane onHI€I0 3 TOJOBHUX MPOOJCM 3aHINAETHCS
etan postproduction KoHBeepy, KUl 00pOOIIsIE Bpakaroay
KUIBKICTh ~ JaHWUX, HEOOXIMHHUX OIS  OTPUMAHHS
BHUCOKOsiIKicHOTO ~ 300paxkenHs [8]. Sk mpaBwuio,
CTaHJApTHHUH NEPCOHaX Yy (iIbMI 3 BEIMKOIO KIUIBKICTIO
e(eKTiB MOXXE OXOIUIIOBATH KUIbKA COTEHb CYyOaKTHBIB,
sSKi TOBMHHI OyTW 3i0paHi pa3oM Ui OTPUMAHHS
pobodoro pe3ynmpTaTy, HANpUKIAN Taki, sK: Kemli
reoMeTpii  BHCOKOI  3IaTHOCTI, KapTH  TEKCTyp,
oOnagHaHHS, IIKipa, M's3H, TKaHIMHA, BoJloccs Ta iHmi [9].
3BepHEMO yBary TaKOXX Ha Te, IO KOHBEEP IMOUICHO Ha
erany. BpaxoByroum 1€, € OJUH KJIIOYOBMH HIOAHC IO
KOXKeH BUUIUT  Tpamioe 3  Pi3HUM  IPOrpaMHUM
3abe3nedeHHssM a0o 1iHOAI 13 3MilIaHMM HabOpOM
nporpaMHuX 3aco0iB. HesBakaiouum Ha Te, LI0 BOHH
epexkTuBHI cami 1O co00i, i IHCTpyMEHTH He Oyinu
MIPU3HAYeHI AJIsl IPUEMHOI B3aEMOIIT B MEPIITy Yepry OJUH
3 omgHUM. [IpoTe yacTo BUHHMKAe TOTpeda B CHHXPOHi3alii.
Tomy BuHMKae mpobieMa TOMYKYy ONTHMAajbHOTO
pIlIeHHS MOAO0 TOTO, SIK 3MYCHTH IeH pi3HOMaHITHUH
Ha0ip IHCTPYMEHTIB CHIBIPAIFOBATH OAWH 3 OTHHUM. J{is
BUpINIEHHS 33124 TAaKoro THUIy CTaHe B Haroji MoBa
mporpamyBaHHs Python. Python — me OGaratominpoBa
MOBa NpOrpaMyBaHHS BHCOKOIO DIBHS, sika MiITPHUMY€
pI3HOMaHITHI ~mapajurMu nporpamyBanHs [10]. VY
BUIIAJKY, SIKIIO aKTHBU 30€piraroTbCsi 30BHIMIHBO abo
BiJIJaJIeHo, MporpaMHe 3a0e3NeYeHHs] Mae€ aBTOMAaTHYHO
3HATH, 3BIAKU TocuiaTucs Ha i gai [11]. Kpim Toro,
Python wMoxna iHTerpyBatu 3 OUIbII CKJIQIHUMH
MPOTPaMHAMH CHCTEMaMH Ta B3A€EMOJISTH 3 IHIIUMH
moBaMu nporpamyBaHus. Kopucryrouucs 1um, ILM
BrpoBagmwnn Python y cBoi BmacHi iHcTpymeHTH [12].
OTxe, OOHMM 3 HaHBaXIHUBIIIKNX 3acTocyBaHb Python B
obmacti  komm'torepHoi  rpadikm €  JONMOBHEHHS
rpa¢igHOro KOHBeepy Ha OyIb-SIKOMY eTari BUPOOHHYIOTO
MpOLIeCy, YW TO BEJIMKOTO YU MaJioro, Yd HOKpPAIICHHS
MPOYKTUBHOCTI HA 0COOMCTOMY POOOYOMY MiCIIi.

Mera poGoTu.

Metoro pgaHoi pPoOOTH TMOCTa€e

MpeACTaBIeHHS  pEeKOMEHJAIliil  [moao0  opraHizamii
IpoLecy PO3pOOKH  KOPOTKOMETPA)KHOTO  Bimeopsimy
OJHIEI0  0cO00I0 3  ypaxyBaHHSIM  aBTOMAaTH3aLii

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

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

MOKJIMKaHa 332 MIHIMaJBHUH Yac JOHECTH A0 IJisaaya
OCHOBHY CYTb, 3aKJaJicHy B CloxeTi. SIK mpaBuiio, BOHa
TpHBa€ He Oinble 2 XBWJIMH, aje IbOTO Yacy JOCTaTHbO,
100 3aXOMUTH yBary risjada: HOBHICTIO PO3KPUTH CEHC 1
MOKa3aTH IHTPUTY CIOKETHOI JIiHIT, KyJbMIHAIIIO MOJIiH,
po3B'si3ky. KomaHma mpoexty — omHa ocoba. KinbkicTs
NPOrPaMHUX NPOIYKTIB INIAHYETHCS BUKOPUCTATH — IT’STh
mporpaM. Y 3B’S3Ky 3 THM, IIIO TEPMIiHH IIPOEKTIB CTAIOTh
BCE KOPOTIIMMH, i THCK Ha BHUKOHAaHHSA pOOIT BYacHO
3pocTae, OpraHizalis mporecy poOOTH cTae abCOIIOTHO
HeoOXigHOI0 1 postproduction mpoekty moTpebye Bce
OiJBLI CKJIAJHOTO Ta BCEOIYHOrO YHpaBIiHHA LU(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 3aco0HW, $Ki IUIAHYIOTHCS

BHKOPHUCTOBYBAaTH Ta BHAUICHI YacTHHH pPOOOYOro
mpomecy — Taki, Ak preproduction,  production,
postproduction. 3BepHeMO yBary, IO KOXCH eTall

BHPOOHHUIITBA Ma€ CBiil MeBHUII mepiox yacy. BaxximBo me
Te, M0 ICHYIOTh MEPiOJH Yacy, 10 MEPETHHAIOTHCS, KOIH

Takox HEOOXIZHO 3a3HAYMTH, IO TaK SK B XOIl
POOOTH 3aCTOCOBYIOTBCS JEKUTbKAa PI3HUX TNPOTPaMHHUX
MPOAYKTIB, AKi MiAOMPAIOTHCS BHUKIIOYHO iHAWBITyaIbHO
JUIL KOKHOI 3ajadi, 3’ABISETHCSA JOJATKOBa IIpoIeIypa
eKCIOpTy MojeneH, aHiMmamii, HaJamTyBaHb 1 T.iH. MDX
porpamMamu, [0 MOXe MPUBECTH 10 MHOXHUHH MOMIJIOK
Ta ¥ B 3arajgi 3HU3UTH MIBUJAKICTh BUKOHAHHS IMPOEKTY.
3Hak «X» Ha Puc.l mo3Havae posTairyBaHHS CKJIaJHOTO
MICIII Ha CXeMi, JIe CNiJi MPUCKOPUTH Xin podotu. Jlms
BUPIIICHHS I[UX MHUTaHb 3aCTOCYEMO TEXHIKY «pipeline» 3
LUTI0 aBTOMAaTW3allii BUIlle 3a3HaueHHX mporecie. Ha
PUHKY HE TIPOMOHYETHCS TOTOBHX pIlIeHb «pipeliney.
ToOT0 mporecy, MOBHICTIO TOTOBOTO 10 BHPOOHHIITBA.
[cHYIOTH JHIIE MOAYJ, 3[aTHI 3aKPUTH MEBHY YaCTHHY
3aBnanb. KoxkeH «pipeline» iHAMBIITyadbHHIA Ta 3aJICKUTh
BiZ CyO'eKTHBHUX (haKTOpPiB. 3aJOBOJBHUTH YCi MOMIIUBI
BapiaHTH MPAKTHYHO HEMOXJIMBO. TOMY CTBOPEHHS

«pipeline»  me 3aBxau 30upaHHS Mo3aiku. KoxeH i3
OnokiB mi€l Mo3aikm Hajmae JAesiKi IHCTPYMEHTH JUIs
3pY4YHOTO  BIIPOBA/DKEHHS Ta  HANAIITYBAaHHA  Mij
KOHKPETHI 3aBJaHHSI. [Mpononyemo Hanucatu

NporpaMHuil KoJ MOBOIO NporpamyBaHHs Python, sikuii
OM aBTOMAaTM3yBaB MOHOTOHHICTh Ta IIOBTOPIOBaHHS
eKCTIOPTHUX omepauiil. [IpuHIMI crieHapilo HacTyITHWH:
aHiMalis TroTOBa OO EKCIOPTY, KOPHCTyBad BHKOHA€e
CIeHapiil, fkuii, y CBOIO 4Yepry, 3aBEpIIUTh EKCIIOPTHI
oreparii y GOHOBOMY PEXUMI.

3pyYHUM 1 KOPHCHHM TEXHIYHHUM 3a0e3MeueHHIM
3a3HaYEHOr0 pobOUOoro mporecy OyAe TaKoXK CKPHUNT JUIs

eTany BHUPOOHHIITBA TEpeKpuBaloThcs. Hampukian, eran  0a3u  gaHux ycix (aiimiB  pisHux  QopmatiB s
TEKCTYpPYBaHHS MOXKIUBO 3IIHCHIOBATH MapalefbHO 3  IMOKPALICHHS Ta NPUCKOPEHHs OpraHizamii JaHOoro
€TaroM CeTana MOl 1 BIATBOPCHHSIM aHiMallii, a MOTiM  IPOEKTY.
BIKE [TO€THATH aHIMOBAHY MOJICIIb 3 TEKCTYPaMHU.
Production
AHIMaTHK > CRYNBATHHT 7-Brush
T l X 3D TpeKMHF :l Blender
Habip
MogeamHr Synth Eyes
pedepeHcis I—I
Maya
| KoHuent | TeKCTYPHHT AHimauja :l Adobe After Effects
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 TpahigHOTrO IPOAYKTY:

- CTBOPHUTH CXeMY PO0OOYOTo MpoIIecy;

- oOpaTu nporpamHi 3aco0wu;

- TpoaHai3yBaTH CKJIagHI Micus Ha cXemi, II0
YIIOBUIBHIOIOTH XiJl pOOOTH: MEPEX0an MiXK ITPOrpaMHUMHU
MPOYKTaMH, KUIBKICTh YJICHIB KOMAaHIW Ta MOMIIMBICThH

Bicnux Hayionanonoco mexuiunozo ynisepcumemy « XI11».
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iX KOHTPOJIO, poOOTa 3 BEITUKOI KUIBKICTIO (ailiiB
pi3HMX (¢dopMariB, MicIg Ha CXEeMi KOHIICHTpAIlii
MOJKJIMBHAX TIOMIJIOK, MOXKIIUBI TIOBTOPIOBAHHS il 1 TOMY
moi0He;

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

BucnoBku. B pesynbrari nmocnmimkens  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 YIIPABJITHHS IHO@OPMAIIMHUMH PUSUKAMHA B IIPOEKTAX JIIKUTAJIIZALIT
BIBHEC-TIPOLECIB

VYrpaBniHHS pU3HKaMy, 30KpeMa iHQOpMamifHUMH, 3aBKAU OyJIo 3aBJaHHAM HOMEp OJWH IPH PO3poOIi Ta BIPOBAIKEHHI OyIb-SIKOTO IIPOEKTY.
IMpoexty x mimxuTamizanii 0COONMMBO YyTTEBI 10 iHPOPMALiHUX PU3HUKIB, TOMY PH3UK-MEHEKMEHT IIOCTIHHO B IONIyKy MeXaHi3MiB 3axucTy. B
CTaTTi aBTOPH IPOAHATI3yBaNH IEsAKi METOAU YIPABIiHHS PU3HKAMH, 3aIIPOIIOHOBAHI 1HIIMMU HAYKOBISMH. Pa3oM 3 TUM 3aJIHIIAETHCS IIe Lijia HU3Ka
IHTaHb B HANpsMi yHpaBliHHA iHQOpMamifHMMH pU3HKaMU B Ipoleci AimxuTamizanii 6i3necy. Cepex MeTOAiB, IIO JO3BOJIIOTH MiHIMi3yBaTd
IMOBIPHICTh HACTaHHS PHU3UKOBHX IOJiIl € METOIOIIOTIS 3aCTOCYBAHHS PEIHKHHIPHHTY Oi3Hec-IPOIeciB, sika OyBa BUKOPHCTaHA IIPU PO3poOLi HOBOTO
MPOTHPU3UKOBOro Metoxy. OIHOYACHO MPOMOHYETHCS MOCTIANTH e(PEeKTUBHICTh ONMTHUMi3alii Oi3Hec-mporeciB 4yepe3 (yHKIIOHATLHO-BApPTICHUM
ananiz (PBA) Ta BH3HAa4YeHHS HOro BIUIMBY Ha Pe3ylbTATUBHICTh IPOEKTY BHLTOMY. JIJII HAOUHOCTI pO3POOHHKAMU METOLY HAIa€ThCsl alTOPUTM
onTHMi3anii Gi3Hec-IpoIiecy 3 BHKOPUCTaHHAM MoaudikoBaHoro ®BA Ta sKHi € CKJIAJOBOI0 YaCTHHOIO METOJy YIPABIIHHS iH(pOpMamiliHUMU
pH3UKaMH TIPOEKTY. ['0JI0BHA iiest METOMY MOJIArae B TOMY, IO Ha OCHOBI PO3pOOJIEHOI KOHLENTYaIbHOI MOZEII IPOEKTY i3 CBOIMH 3aIsIaHOBAHUM
YacoM Ta BapTiCTIO, IPOBOJATH iTeHTH(IKAIIIO Ta aHAJi3 MOXJINBHX iH(GOPMAIiHUX PU3HKIB, JOJATKOBO IUIAHYIOTH BH3HA4YeHI 00’€MH pe3epBHOIO
4acy Ta BUTpAaT Ha BHIAJOK 3arpO3H BUHUKHEHHS PU3HKOBUX Mofiid. To 6 To B pe3ynbTaTi TaKUX OMIiH BinOyBaeThcsl ONTUMI3amis Oi3HEC-IIPOIIECiB,
aHaNI3YI0ThCs iHGOpMaLiiiHi PU3UKK Ta BHUSBICHHS HOBHX IH(QOpPMALIHHUX PU3HKIB MiJ YaC MOHITOPUHIY BHMArae MOBTOPHOTO IPOLECY MOKH BCi
MO>KIIUBI PU3UKU He OyXyTh ineHTH(IKOBaHI Ta MpOaHali30BaHi, IPU [bOMY Ha MPOEKT HE BUTPAYA€THCS AOJATKOBOIO 4acy Ta OI0JDKETY, TaK sIK Oyiu
BXe 3amaHoBaHi. OmmcaHui MeTox Moxe OyTH BHKOPUCTaHHH IPH YNpaBIiHHI iHGOpMAIIHHUMK PHU3UKAaMU IPOEKTIB B OyIb-KHH MpeIMEeTHIN
obacri.
Kuarouosi ciioBa: 6i3Hec-iponiecy; iHGOpMaLiiiHi pU3HKH; IPOEKTH Ji/UKUTAII3ALT; YIPAaBIiHHSI PU3HKAMU; METOL.

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

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

VYnpapineHue puUCKaMM, B YaCTHOCTH MH()OPMAIMOHHBIMM, BCErla SBISUIOCH 3a/layeld HOMEp OMH NpH pa3pabOTKe U BHEIPEHUH JIFOOOTO MPOEKTa.
IIpoekThl e WPKUTAIM3ALUUA OCOOCHHO YyBCTBUTEIBHBI K HMH(OPMAIMOHHBIM PHCKAaM, MO3TOMY PHUCK-MEHEIKMEHT IIOCTOSHHO B IIOMCKE
MEXaHH3MOB 3aIlUTHL. B cTaThe aBTOPHI MPOAHATM3HPOBAIN HEKOTOPHIC W3 METOJOB YNpaBIECHHS PHCKAMH, NPEUIOKEHHBIE APYTHMH YYCHBIMH.
Bmecte ¢ Tem, ocTaeTcs ele LEIbI P BOIPOCOB B YNpaBieHUs MH(OPMALMOHHBIME PHCKaMH B Ipoliecce AWKuTann3aimu 6uszHeca. Cpenu
METO/IOB, IIO3BOJIIONIMX MHUHHMH3HPOBAaTh BEPOSITHOCTb HACTYIUICHHS DPHCKOBBIX COOBITHIl METOJOJOrMS NMPUMEHCHHS PEHHXHHUPHHra OusHec-
IPOIIECCOB, KOTOpas OblIa MCIONBb30BaHA NpPU pa3pabOTKe HOBOTO IIPOTHBOPHUCKOBOTO MeTozna. OJHOBPEMEHHO IIpeularaeTcsi HCCIenoBaTh
3¢ (heKTUBHOCTE ONTUMHU3AUNKM OH3HEC-TIPOLIECCOB 4Yepe3 (PyHKI[MOHANIbHO-CTOMMOCTHBIH aHanmu3 (PCA) u ompejeneHHe €ro BIMSHHMS Ha
pe3yJIbTaTUBHOCTh IIPOEKTAa B LEnoM. [l HamBIAHOCTH pa3pabOT4MKaMH METOJa INpe/UIaraeTcst aaropuTM ONTUMH3ALUK OHM3HEc-Tpouecca ¢
ucnons3oBanueM MoaudumpoanHoro ®@CA, KOTOPHIH SBIISETCS COCTABILIIONIEH YacTh METO/A YIPABJICHUS HH)OPMAITHOHHBIMH PUCKAaMU IIPOEKTA.
I'naBHas uzies METO/a 3aKJIIOYACTCS B TOM, YTO Ha OCHOBE Pa3pabOTaHHON KOHLENTYaIbHOH MOZIEIN MPOCKTA CO CBOMM 3aIlIAHHPOBaHHBIM BPEMEHEM
U CTOMMOCTBIO, IPOBOJAT UACHTH(UKALMIO M aHAIN3 BO3MOXKHBIX MH(OPMALIMOHHBIX PHCKOB, JIOIMOIHUTEIBHO IUIAHUPYIOT OINPE/C/ICHHBIE 00hEMBI
PE3epBHOTO BPEMEHH U 3aTparT Ha CIIydail yrpo3bl BOBHUKHOBEHHUS PUCKOBBIX COOBITHH. To ecTh B pe3ybTaTe TaKHX ONIUH IPOUCXOMUT OIITHMU3ALHS
OU3HEC-TIPOIIECCOB, AHATH3UPYIOTCS HH(POPMAIIMOHHBIC PHCKHU, a BBISBICHHE HOBBIX HH(OPMAIMOHHBIX PHCKOB BO BPEeMs MOHHMTOPHHIA MOBTOPHO
OCYIIECTBIIAIOT MPOIIECC, MOKa BCE BO3MOXKHBIC PUCKHM He OymyT MICHTH(UIMPOBAHBI U MPOAHAIM3UPOBAHBI, IPU 3TOM HA MPOEKT HE TPATUTCS
JIOTIOJTHATENIBHOE BpeMsi M OIO/DKeT, Tak Kak ObUIM yke 3alulaHupoBaHbl. OIMCAaHHBIA METOJ MOXET OBITh HCIIONB30BaH IPH YIPABICHUH
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.

Beryn. ChorozmHi pH3MK-MEHEKMEHT Iie Oubml  iHQopMaumiiHMMH pU3UKaM{, METOJOJOTISIMH  OLIHKH
IIMPOKO  BHCBITIIOE  IHUTAHHSA, SKI TOB’s3aHI 3  3arpo3, L0 BHHHUKAIOTh BHACIHIJOK HACTaHHS PH3MKOBHX
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TOJIH.

KirowoBum 3aBIaHHAM yIpaBIIiHHA
iHpOpMaiHHIMH pU3UKAMHU MPOEKTIB OpTraHizamiii €
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
NPaBWJIO, JOCUTh TPUBAINI 3a 4acOM Ta peajli3yeThecs 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 IMOBIpHHUX PU3HK-()aKTOPIB;

- TIOITYKY ONTUMAJIHHOTO BUPIIICHHS TPOOIEMH.

Pa3soMm 3 TUM 3amuMmIaeThCs e LiNa HU3KA NMUTAHb
yOpaBIiHHA iHQOpMAaIifHUMHA pHU3UKaMH B MpoIeci
IiypKuTammizamnii 0i3Hecy. BusHani HasBHI iH(pOpMAIliiHi
pU3UKH, TPOAHAi30BaHi, ajge METOAM 3HMKCHHS
HEraTuBHOI'O BIUUIUBY oux pI/I3I/IKiB HEIO0CTAaTHHO
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 ocTaHHix gociaimkens 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.,
Jpyxunina €.A., [anuenxko O.b., Illaxoa A.B.,,
UYepnosoi JI.C.

ITuranasam YIOCKOHAICHHS 0i3HEec-TpoIIeciB

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

PesynpraTi  momepenHiX  HayKOBUX ~ JIOCSITHEHB
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 iHhopMainHii CHUCTEMI
MiJOPUEMCTBA, IO MNPUBOAUTH JO MOPYIIGHHS  ii
(YHKIIOHYBaHHS, 3HIDKCHHS SKOCTI iH(opMarii Hibkde
MPUIYCTUMOTO PIiBHS, B pPE3YJbTaTi SIKUX 3aBOA€THCS
IIKOJa MiAIpUEMCTBY [1].

B poGoti [2] mpomoHyecs pH3UK-MEHEIKMEHT
peaiizoByBaTH 4epe3 MeToA BHOOpY 3acO0iB yIpaBITiHHS
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
KOHKpPETHOTO 3acoly, ajle W pOo3TisAaroThCs HACIHIJIKH
IBOTO KPOKY B TMOAAIBIIN pPOOOTI anroputMmy 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 ITiIIPHUEMCTBO
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 €TamiB 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
MIEPENPOEKTYBAHHS  Oi3HEC-TPOLECiB Ui TOCATHEHHS

MaKCHMallbHOI  Pe3yJIbTaTHBHOCTI B JUSUTBHOCTI
oprasizarii.

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

3MiHaMu, MOMEPeKAE PU3HK-(DAKTOPH.

[MpouecHuit miaxin B opraizauisx nepenodavae [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 MeXaxX iCHyrudol 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
MiATPUEMHUIITBA, TOOTO K Oi3Hec-mporecH [7].

PesynpraToM MpoIecHOro migxony, SIK YIpaBiiHHI
Oi3Hec-TporiecaMy, € y3ro/pKeHa IisNTBHICTD (Kepyrouuit
BIUIMB) CyO’€KTiB yOpaBIiHHA Ha OCHOBI TMEBHOI
METOJMKH Ta 3acO0iB Ha 00 ’€KTH YIpaBIiHHA, 3 METOIO
JOCSITHEHHSI TIOCTABJICHUX CTpareriyHux mijged. ToOTo,
MPOIECHUH TMiAXin Tmependadae 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 0i3Hec-IpoIEeCiB BaXIMBO
aJIEKBaTHO OIIIHUTH cHeuu(iKy BIPOBaPKEHHS HUPPOBUX
TEXHOJIOTIH y Oi3HEC-MPOIECH, MOTEHIIIHHO MOXJIMBHU 1
MIOTOYHUI piBeHb e(EKTHBHOCTI IXHBOTO 3aCTOCYBAHHS
[71.

OnuH 3 METOZIB OWIHKHA ¢(PEeKTHBHOCTI OpraHi3amii €
JOCHIJDKeHHST Oi3Hec-TporeciB  depe3 (QyHKIIOHAIBHO-
BapTicHUit aHaii3 (DBA).

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

[Ilo cTocyeThCs AOCTIMKYEMOI TEMAaTHKH, TO JaHWUK
METOJI CHOPHUSATUME YAOCKOHAJIEHHIO Ta ONTUMIi3amii
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
HEePIIOYSPrOBOr0 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-poleciB
Oprasizamiii pi3Hi, ajge BKJIFOYAIOTh OCHOBHI KIIACHYHI
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 poOiT y Mexkax Oi3Hec-

nporecy;

- aBTOMAaTHu3aIlii Oi3HEC-TIPOIIECiB, K yIOCKOHAICHHS
cucteMrd  (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 TpO
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 YIPaBIiHHS HAYKOBUMHU
npoektamu. B mpolieci 3acTocyBaHHS JaHOTO METO.NY
JMOJATKOBO  BKJIIOYEHI  eTamu, SKi  [OB’sM3aHi i3
iIeHTU(IKAIIIEI0 Ta aHATI30M PU3UKIB MiJ] Yac 3MIHCHEHHS
0i3HeC-NPOLECiB MiAIPUEMCTBA.

B poGori [11] aBTOp BHKOPUCTOBYE (DYHKIIOHATIBHY

MOZENb  LIHHICHO-OPIEHTOBAHOTO  MPOTUPU3HKOBOTO
VOpaBIiHHA  MOPTQENiB  HAYKOMICTKUX  IIPOEKTIB
MANPUEMCTB, IO MMOOyIOBaHA 13 BHUKOPUCTAHHSIM

MeToJ0JoTii (yHKIioHambHOTO MozemoBanHs IDEFO0, 3
JEKOMITO3MIIEI0 TPOIECiB  Ha TPbOX pIBHIX, sKa
Y/IOCKOHAJIEHA BPaxXyBaHHSIM BEIHUYUHU 1HHOBAI[IHHOCTI
HAYKOMICTKHMX TPOEKTIB IPH 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 crarTi € po3poOJIeHHS METOMy YMPaBIiHHS
iHpOpMaNiHHIMH PU3UKAMHU B MPOEKTAX IiHKUTATI3AIl
6i3Hec-niporeciB B opranizamisx (I1BIT).

Buknag ocHoBHoro Mmarepiaamy. 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-TpoleciB
[12] HeoOXimHO BpaxoByBaTH pHU3UKH Ta MOJKJIUBI
HaCJIJIKK BiJI IX HacTaHHA. [IpONOHYETHCS KilacH4Hi eTanu

MIPOBEICHHS PEIHKUHIPUHTY BIT JIOTIOBHUTH
moaudikoBanuM PBA 3 ypaxyBaHusaM pu3ukiB (puc.l).

ommc BII 1
"AS IS

'

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 €(PEKTHBHOCTI iCHYIOUHX

BII 3 ypaxyBaHHAM MOXJHBHX iH(pOpMAIiHHIX
PHU3HUKIB.
Eram 3 Ommcye ontuMmizaBaHy 3a JESKAMH

nokasHukaMu Mozens BII «TO BE» («fx mnoBuHHO
OyTn»).

Etan 4 mepenbadvae 3acTocyBaHHS MOIU(DIKOBAHOTO
®BA s aHanily — IOKa3HUKIB  e(QEeKTUBHOCTI
ontuMmizoBanux BIl 3  ypaxyBaHHSIM  MOXJIMBHX
iHpopMaLiHHUX PU3HKIB.

Ha m’aromy ertami 3IiHCHIOIOTH MOPIiBHSAHHSA 000X
moneneit BII 3 MeTor MOJaNbIoro MPUHHATTS PIIICHHS
1070 HEOOXITHOCTI pO3pOOKH HOBHUX ifeil 3 omrumizarii
BII (eram 6) 4u 3 BIpoBapKeHHS onTHMi3aBaHoro bIl B
niro (erarmm 7, 8). Y Bumaiky peamizamii etamy 6, y
BIZITIOBIZHOCTI IO CXEMH METOMy, MpOIEC OmMTUMI3alil
HIOBTOPIOETHCSA 3 eTarry 3.

Hacrtymuum  kpokom €  po3poONieHHs  MeToay
ynpaBiaiHHS  1HQOpMALIiHUMH  PU3MKaMH  IIPOEKTY
onrumizarliii Ta gimxuranizamii BI1, skuii npeacraBieHui
Ha puc. 2.

Kpox 1. KomaHmor TpPOEKTHHX MEHEIKEPIB
PO3pO0ISIETHCS KOHIETIIIS TPOEKTY.
Ha ppyromy xpomi 3amponaHoBaHOTO METOIY,

MIPOEKTHUH MEHEIKep BiAMOBIHO 0 BUMOT 3aMOBHUKA,
ianye 4yac (T) Ta Bapticts (C) mpoekTy.

Kpok 3 xapakrepusyerscst npoBoaeHHsM (RiHd):

- igeHTH(iKamis iHopMamiHUX pPH3HKIB (3 0a3m
JaHWX OpTraHi3amii BH3HAYAIOTh, JIO SIKOi I'PYNH PHU3HUKIB
MOXYTh HaJle)KaTH HaWOIMbII IMOBIpHI Uil  JTAHOTO
MIPOEKTY PU3HKH);

- SAKICHUM Ta KITbKICHMH aHami3 iH(pOopMamiHuX
PU3MKIB 13 3aCTOCYBaHHAM KIACHYHOTO METOAy —
€KCIIEPTHOI OI[IHKH.
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Puc. 2. Meton ynpapiiHHS iHGopManiiiHIMH pH3UKaMH IIPOEKTY
onruMizarii BIT

Komanma 3  ekcmepTiB  BH3Ha4ae  Ipynu
iHpOpMAIIHUX PHU3HMKIB, MOXJIHBICTh iX HAcTaHHI 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. [lomepemust  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, — 3alulaHOBaHMH Yac,
T, — DE3€pB Yacy Ha PU3HK.

Kpok 5. IlpoBeneHHs po3paxyHKIB IOJIO 4Yacy Ta
BUTpAT, HEOOXIHUX JUIA pealtizallil 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 MOHITOPHUHTY HOBHX
iHpOpMamiMHUX pPHU3HKIB. 3a pe3ylbTaTaMH 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 BimcyTHOCTI HOBHX DPH3HKIB, METOJOM
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 M0 MOXIMBUM Ta HaHOLIbII
iMOBipHIM  iH(pOpPMamiHHUM pHU3UKaM Ta 00 eMaMm
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 BHKOPHCTaHUN
IIpU yNpaBiiHHI iHGOPMALIfHUMH PHU3UKAMHU 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
PHU3HKOBUX MOJIH.

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, SK €(eKTHBHOMY IHCTPYMEHTapil0 JisUIbHOCTI
opraHizauii 4M HiANPUEMCTBA, SKUI CIPHSE 3POCTAHHIO
MIPOYKTUBHOCTI, 3HIKCHHIO 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
iHpopMaLiHHUMU pU3UKaMH TPOEKTY onTuMizauii BIT.

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(opMaIiitHIMU
pu3uKaMu MpoekTy ontumizamii 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 MeHeTparlil y BCi ramysi
HApOJHOr0 TOCHONAPCTBA 1 HE TUIHKH BHCOKOTEXHOJIOTTYHOIO CEKTOPY TaKoro, sIK iH(popMariiiHi TeXxHOOorii, OaHKH, aepo-KOCMiuHA raiy3b, a i B
OyniBesbHY, arpapHy, TOPTiBelbHY, TOIO. B Cyd4acHHX yMOBax >KOPCTKOI KOHKYPEHIIii KOMIaHii 3aCTOCOBYIOTh IPOEKTHI MiJXOAH SK 10 BEeICHHS
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 miJ KOHKPETHi Gi3HeC-yMOBH PO3BHTKY, HOIIYKY HOBHX IHCTPYMEHTIB, METOIB, MiAXOMiB. 3
MOMDK YCiX CyYacHHX HAIpSAMKIB PO3BHTKY B YNPABIiHHI MPOEKTAMHU, BUPI3HAETHCS CBOIMU HAYKOBO-NPAKTHYHUMH METOJAMH — CHHEPreTHYHUM
migxig. OcoOMMBICTIO CHHEPreTHYHOTO MiAXOMy A0 YNPAaBIIHHSA NPOEKTaMU € 3a0e3IeUeHHs HaiOiIbII pEeeBaHTHOTO CTaHy IO BiHOIICHHIO 10
30BHIIIHBOTO Ta BHYTPILIHBOTO CEPENOBHUIIA, CTIHKICT Ta PO3BUTOK NPHU 3MiHI MapaMeTpiB BIUIMBY 32 PaxyHOK BHYTPILIHIX caMoopraHizamiiHux
npoueciB. Buxomsiun 3 pe3ysbTaTiB MPOBEACHOr0 aHANI3y HAyKOBHX IMyOIiKaliil BITYM3HAHHMX Ta 3aKOPAOHHUX HAYKOBIIB Ta IOCIiJHUKIB 00JacTi
CHHEPreTHYHOTO MPOEKTHOTO YIPABIIHHSI, 3p00JICHO BUCHOBOK, 110 AAHHI aCIIEKT € MEPCIEeKTHBHOK 00JIaCTI0 K0CiiKeHHsT. CHHePreTHYHUN MTiXix
B YIIpaBJiHHI IIPOEKTAMH, 3aBISKH BHYTPILIHIM CaMOOpraHi3alifHUM MpoLecaM, Ma€e BEJIUKHIl IIOTEHI{ia)l IO PO3BUTKY Ta MPAKTHYHOTO 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 BBICOKOTEXHOJIOTHYHOTO CEKTOPA, TAKOT0 KaK HH(OPMAIIMOHHBIC TEXHOIOTHH, OaHKH, a9pO-KOCMUYecKast
0Tpacilb, a U B CTPOUTEIILHYIO, arpapHyo0, TOProByo , U T.A. B COBPEMEHHBIX yCIOBHSX )KECTKOM KOHKYPEHIMH KOMIIAaHUM NPUMEHSIOT MIPOEKTHbIE
HOJIXO/IbI KaK K BEJCHHUIO OM3HECa, TaK M B OTJAC/IbHBIX BHYTPEHHUX /MM BHELIHHUX IPOeKTax. Takoe MIHPOKOEe IPHMEHEHHE IPOCKTHBIX MOAXO/IOB B
CBOIO OdYepelb TpedyeT OT CaMHX METOJOJIOTHH YIpaBJICHHs NPOEKTaMU aJaNTaIlMd II0J KOHKPETHbIE OM3HEC-yCIOBHS Pa3BHTHS, IIOMCKAa HOBBIX
HMHCTPYMEHTOB, METOJOB, MOAXOJO0B. M3 BCEX COBPEMEHHBIX HAIpPABICHUH Pa3BUTHUSA B YNPABICHUU IIPOEKTAMHU, OTIMYAETCS CBOUMM Hay4yHO-
MPaKTUYECKHMMH METOIaMU —CHHepreTuuecKuii noaxoa. OcoOeHHOCTBIO CHHEPIHYECKOro MOJX0/a K YIIPaBISHHUIO IIPOEKTaMHU SBIIsIeTCs oOecriedeHre
HanboJee PEIeBaHTHOTO COCTOSIHYS IO OTHOIICHHWIO K BHENIHEW M BHYTpEHHEH cpele, YCTOHYHMBOCTH M Pa3sBHTHE IPU M3MEHEHHH I1apaMeTpPoOB
BO3JEHCTBHS 32 CYET BHYTPEHHHX CAMOOPTaHU3AL[MOHHBIX IIPOLECCOB. MICXOoms W3 pe3yibTaToOB IIPOBEACHHOIO aHANIN3a HAYYHBIX ITyOJIHKaImit
OTEUECTBEHHBIX U 3apYOEKHBIX yUEHBIX U HCCIIenoBaTesleld 001acTH CHHEPreTHIECKOT0 IPOSKTHOTO YIPAaBIeHNUs, CIENaH BbIBOJ, YTO JaHHBIH acIeKT
SBISICTCS TIEPCIIEKTHBHOM 00nacThio wmccienoBaHus. CHHEPreTHYecKHi IOXOX B YIPaBICHHHM IIPOEKTaMHu, Onaromapsi BHYTPEHHHM
CaMOOPraHU3alMOHHBIM IIpOIleccaM, MMeeT OONBINOH MOTEHIHAl K Pa3BUTHIO M NPAKTHYECKOMY IPUMEHCHUIO. 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 MeTo/10510Tii BeJIGHHsI IPOEKTIB - L&
KBIHTECEHIIiS KpalluX CBITOBHX NPAKTHK, CTAHAAPTIB Ta
IHCTPYMEHTIB,  sIKIi  TOCTIIfHO  pO3BHMBAIOTBCS  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  KOHTPONIO, BHKOPUCTaHHI
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:

BUMLIIM 3a paMKu OIOJKETY, 4acy 4M 3MIHWIMCS I,
TUIBKM KOXEH TpeTill MpoekT pocsrae ycmixy. Onna 3
B)XJIMBUX TPUYUH IIPOBAIY ITPOEKTIB HOJISTA€ B TOMY, 1110
il cthopmoBaHi HE 9ITKO Ta BiJICYTHICTh
BIZINIPAlbOBAaHOTO MEXaHI3My peaji3alii Ta KOHTPOIIO
BuKOHaHHSA [12]. Jlemani mpoeKTH CTAIOTh CKIAHIIIMMU
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 MapaJurMU BeICHHS IPOEKTIB 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 MKIUCIHMIUTIHAPHICTh, KA IHTETPYE 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 MPAaKTUKAaMH INIPOEKTHOTO IIXOXy 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 YIPaBIiHHS TPOEKTAMH, 3MYIIYE
BYCHUX BHMXOAUTH 32 PO3IUIbHI 0ap’epy HayKOBUX
JUCUMIUTIH, 3MYUIye IIyKaTH pilleHHs Ha CTHUKY,
mepexpecTi Halpi3HOMAaHITHIIITNX HayK, T00OTO
3aCTOCOBYBAaTH  TPHWHIMIM  CHHEpreTHKH. IluraHHA
CHCTEMHO- CHHEPTeTHYHHAX MIiAXOOiB B  yIPaBIiHHI
MIPOEKTAMU IIHUPOKO JIOCHIKY€EThCS SIK YKpaiHCHKHMHU,
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 MiJXiJl 10 YIPaBIiHHS IPOEKTAMHU
€ CTpaTerivyHUM HANpPsIMKOM Y TOIIYKY Ta PO3BUTKY HOBOI
napagurMu BejeHHs mpoektiB. [lompu Te, sk 3a3Ha4MB
aBTOp [2], MUTaHHA PO3MIMPEHHS METOIOJOTIYHOI 0a3:
BE/ICHHS TIPOEKTIB, 32 PaXyHOK METOJiB KOHBEPIeHI] Ta
iHTerpamii cUcTeM pi3HHMX Taly3ed HayKH PO3TIITHYTO 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  IHTEIPOBaHHX
MDKIUCIMIUTIHAPDHUX ~ M1IXOJIB [2]. dinocoderki

JOCITIJDKEHHST OCHOB 1HHOBAIIMHUX CTpATeriil yrpaBiiHHI
MIPOEKTAaMU MAalOTh BECTHCA 3 YpaxyBaHHSIM CydYacHOL
KOHBEpPIeHIl TyMaHITapHUX Ta NMPUPOJHUYUX HapaurM,
3 BIOIXOAOM BT JKOPCTKHX TPagWIiHHUX MOJEIen
Mi3HAHHS, 31 3MIHOIO KpHTepiiB pamioHambHOCcTi [1]. Ha
JAHUM Yac YHiKaJbHI, HECTaHJApTHI, CKJIagHI  3ajadi
moTpeOyIoTh  BiA BHUKOHABI[B TPOEKTY TNPHHAHMHI
MiHIMambHI 3HAaHHS B TYMaHITapHUX, CYCHUIBHHX,
MPUPOJO3HABUNX,  EKOHOMIYHMX,  TEeXHIYHUX, [2],
NICUXOJIOTIYHMNX  JUCHWIUIIH, 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 10
CaMOPO3BUTKY i caMoopraHizarii, TOOTO ix
CHHEPTETHYHICTb.

TepMmiH caMOOpraHi3ytoodi CHCTEMH BiTHOCHTBECS IO
KJIaCy CHCTEM, sKi 3[aTHi 3MIiHIOIOTh CBOIO BHYTPIIITHIO
CTPYKTYpy Ta (YHKLI0O y BigNOBiZF Ha 30BHINIHI
obctaBunu. Ilim camoopraHizaiield po3yMilOTh, IO
€JIEMEHTH CHCTEMU € 3JaTHUMH MaHilyJoBatu abo
OpraHi30BYBaTH IHII €JIEMEHTH Ti€l ) CHCTCMH TaKUM
YUHOM, 100 CTabLTi3yBaTH CTPYKTYpy abo (yHKIiO 1Mo
BiJTHOIIICHHIO JI0 30BHIIIHIX KoJuBaHb. [15]. CuHepreruka
3a Bu3HaueHHAM ['. XakeHa 3aliMa€eTbCs BUBYEHHAM
CHCTEM, III0 CKJIAJAIOTHCS 3 BEJIMKOI KIJIBKOCTI YacTHH,
KOMIIOHEHTIB a00 IiICHCTEM, SAKI CKJIQIHUM YHHOM
B3a€EMOJIIOTE MK coboro [6]. ['00BHA MeTa CHHEPTETHKH
B YOpaBIiHHI TIPOEKTAaMH ToJsTae y 3abe3medeHHi
HaMOUIPII aNeKBAaTHOTO CTAaHY Ili€l CHCTEMH A0 BIUIMBY
30BHILIHBOTO 1 BHYTPILIHBOTO CEpeOBUIIa, II CTIHKICTD i
PO3BHUTOK MpH 3MiHI IapaMeTpiB TaKOro BIUIMBY 3a
paxyHOK  BHYTpIIIHIX  MpPOIECIB  caMOOpraHizaiiii,
3a0e3neueHHi HaifOLIbII aIeKBaTHOTO CTaHy L€l CUCTEMH
T10 BIZIHOLICHHIO JI0 BIUIMBY 30BHIIIHBOTO 1 BHYTPIIIHBOTO
cepenoBuma [5]. CuHepreTudHa MOJENb PO3BHUTKY
CKJIQJIHUX CHCTEM IIe TepeXiJ BiJl OJHOTO PiBHOBAXHOTO
CTaHy (aTpakTopa) 4depe3 JeKilbka HEpPiBHOBaKHUX
(TpaekTopii pO3BUTKY) A0 HACTYHMHOTO pPiBHOBa)KHOTO
crany. OiHa 3 KJIIOYOBHX i7IeH CHHEPTeTHKH — i€ i7es PO
TE, 110 Y BCSAKOI CKITAZHOI CHCTEMH iCHY€E TI0JIe MOXKIMBUX
QIBTEPHATHBHUX MIIIXIB PO3BUTKY (CHEKTP aTPakKTOpiB
po3BUTKY). B Takomy BHManKy KOXEH HOBUH CTaH
CHCTEMH SIBJIIE COOOI0 TPOCTIP MOXIIHMBOCTEH, 3 SKUX
MOXXe OyTH peangi3oBaHa JIMIIE OJHA. 3aBJaHHS
YIPaBJIiHHS TOJISTa€ B TOMY, 00 MOTPAIUTH B 00JIacTh
TSDKIHHA HaiOipm Oa)kaHOro artpakTopa abo, IHIIUMH
CIIOBaMH, IOCSTTH OUYiKyBaHOTO CTaHy CHCTeMH [5].

Jns Toro mo0 mWOTpanmuTH B 00NacTh HaHOLIBII
0a)XaHOTO aTpakTopa, JOCATTH OYIKYBAaHOTO CTaHy
CHCTEMH, DPO3IJISIHEMO CaMoOpraHizamidHi mpomecu. 3a
Br3HaueHHsAM Y. Embi [6], camoopranizarist — me mpoiiec,
y XOHi SKOTO CTBOPIOETHCS, BIATBOPIOETHCS — abo0
BJOCKOHAJIFOETHCSL  OpraHizaifiss CKJIagHOl JIHHAMIYHOT
cucteMu. Sk mpaBWiIO, TpH  CcaMOOpraHizalliiHUX
npolecax,  CKJIajHa  cucTeMa  HaOyBae  HOBHUX
BJIaCTHBOCTEH, eBomoionye. Camoopranizamis, K
€BOJIIOLIIHUI TIpoliec — 1ie Mepexij BiJ BeJUKoi o0nacTi
HPOCTOPY CTaHIB JI0 MOCTIHHO MEHIIOi (arpakropa), min
KoHTpoJeM camoi cuctemu [14]. Ha gymky aBTopiB [5],
TOJIOBHOIO METOI0 CHHEPTETHKHU YIPABIIiHHS IPOEKTAMH €
3a0e3neueHHs] HAHOUTBII aIeKBAaTHOTO CTaHy IIi€l CHCTEMH
IO BiTHOIICHHIO JI0 BIUTMBY 30BHIITHHOTO 1 BHYTPIiLTHHOTO
CepeloBHUINA, 1i CTIHKICTP Ta PO3BHTOK TIPH 3MiHi
rmapaMeTpiB TaKOrO BIUIMBY 32 PaxyHOK BHYTPIITHIX
MIpoIIeCiB camooprasizartii. [IposB edexTiB
caMoopraHizamii MOXJIMBHA TUIBKH TIPH  TIEBHOMY
CITIBBIJTHOIIIEHHI TaKWX BJIACTHBOCTEH SK: HEIHIHHICTB,
BIIKPHUTICTh, Y3TO/DKEHA B3AEMOZIS (KOT€PEHTHICTB)
cuctemu [6]. BiamoBimHO, CHHEPreTWYHHH MiAXig B
YIPaBIiHHI MPOEKTaMU Mae 3a0e3rnedyBaTy HENiHIHHICTH
CHCTEM B CEpEIHHI NPOEKTY, BIAKPUTICTh IUX CHCTEM 1
TICHY B3a€MOJIi0 (3BOPOTHIN 3B 130K, KOTEPEHTHICTh) JUIs
JIOCSITHEHHSI e()eKTy 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 3a3HAYalOTh aBTOPH, TEXHOJIOTIS
caMooprasizaiii CTBOPIOETBCS CaMOl0 KOMaH/IOI0, 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 TOBOPHTH IIPO PIBEHbP METAaTEXHOJOTii s
IOCTaTHBO BENWKOI KimbKocTi mpoektiB  [7]. Taka
METATEeXHOJIOTiI MOXKe OyTH CTBOpEeHa 3a pPaxyHOK
BIIPOBAPKCHHS CHCTEMHO-CHHEPTETUYHOTO IIIXOLy IO
KOpHOpaTHBHOI  iH(pOPMaIiHOI CHUCTEMH YHpaBIIiHHS
npoekrtamu. CHuparoyrch Ha BJIACTHBOCTI CHUCTEMHO-
CHUHEPIeTUYHOTO MiJXO/y, Ha PiBHI JIOKAJIbHUX aKTHBHUX
KJIacTepiB yNpaBJIiHHS NPOEKTaMH, CTBOPEHI KOMaHIOIO
TEXHOJIOTIT caMOOpraHizamii y pi3HHUX INpOeKTax OyIyTh
yTBOPIOBATH €IMHE LJIe, IO NPU3BEJE A0 MOSBU HOBUX
SKICHUX BIIACTUBOCTEH CHUCTEMH. 3aBASKHA IIbOMY, Ha

rmo0albHOMY ~ MakKpOpiBHI  3HaHHSA 3 yIPaBIiHHA
HPOEKTAMH CTaBaTUMYTh CTPYKTYpOBaHUMHU
(cHCTEMOYTBOPIOIOYNMH) I10 BITHOIIIEHHIO bi (o)

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

II0 KOMaHga MpPOEKTYy TaKoXK Mae 3MIHIOBATHCS,
€BOJIIOLIIOHYBAaTH Ta BHKOPHUCTOBYBaTH B CBOid poOOTI
NPUHIUIN CHUHEpPreTHKU. ABTOpH [8] pO3TIAIalOTh

KOMaH/1y POEKTY, SIK CUCTEMY Ta BHIUISIOTH HACTYIIHE:
1. Enementn cucremu. KoxeH eneMeHT Moxe
BHKOHYBaTH (QyHKIi0/ (yHKIii Ta/ a00 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 KOMaHAlI 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  (0OyMOBIEHE
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 caMOOpraHi3aliHUX MPOLECIB B MeXax
MIPOEKTHO-OPIEHTOBAHUX KOMIIaHiI Mae OyTH iHIIIHOBaHO
YCBiZIOMIIEHO, Ta MiATPUMYBATHCS CHCTEMOIO
peryioBaHHS MEX JaHoro mpomecy. /[ mporo B
MIPOEKTHO-OPIEHTOBaHI KOMIaHii Ma€e BiIOYTHCS TIepexin
Bil TpagWMiiHOI MOZETI YyNpaBNiHHSA IO iHHOBALIHHOI,
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 TPOEKTaMH, KpeaTHBHE
YIPaBJIiHHS CTBOPIOE B CEPEANHI MPOEKTHO- OPIEHTOBAHOT
KOMIIaHii CepeloBHINE, B SKOMY MOXJIMBHUA 3alycCK
CHCTEMHO-CHHEPTETHYHOI MOJIEII YIPABIIiHHS IIPOEKTAMH.
B ymoBax TpamMiiiiHOro ympaBIiHHS, B HPOEKTHO-

BEIIKOIO
IPUPOAN:

nii. KoxkeH 4ieH KOMaHIM Mae MaTH BHU3HA4YeHY POJb, OPIEHTOBaHMX  KOMIIAHISIX  3allyCK  CHHEPTEeTHYHOTO
00J7acTh MISITBHOCTI Ta BiNMOBIJANBHOCTI, 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 CepeIOBHIII
(cTpateriuHMi MOTEHIIIA, KITFOUOBI KOMITETEHIIIT)

BBaxkae 0cHOBOIO 1100y 10BU
oprasizariii

®DparmeHTariro i

Buninenns 6i3nec-nporecis (LiHHICTb, MTOTIK
CTBOPEHHSI LIIHHOCTI)

3aae CIpsIMOBaHICTh
iH(pOpMALIHHIX TOTOKIB

3Bepxy 10 HU3Y

B Oyap-siKOMy HampsIMKY

Bu3Hauae roJ0BHOTO KOPHCTYBada

IuuBiz, o 3aiiMae neBHy nocasy, 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 (JIAEPCTBO 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)KEHHSI 1iHU, SIKICTh TOBUHHA OyTH 32

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

3MIHA TIOXOAYy [0 VYHOPABIIHHA TPOEKTAaMH  Bif
TPaIUIIfHOTO YIpaBITiHHS, 30CepeKEHOT0 Ha
npouenypax, —Hporecax, g0  KPEaTUBHOTO,  SKUH

30Cepe/PKCHNH Ha BHYTPILIbOOPTaHi3aliifiHid MOBEIHII.
B cBoro uepry,

KpPEaTHBHUH MiJXiJ] CTBOPUTH CEPEIOBHUIIE, B STKOMY
MOXIIMBHH 3aIlyCK CHHEPreTHYHHUX IPOLECIB, Ta 3aIyCKY
CcaMOOpraHizallifHUX TMPOIECIiB Y NPOEKTHUX KOMaHIax.
Jns TpUIIBUAIICHHA pyXy IO JaHIA TpaekTopii mis
MIPOEKTHO-OPIEHTOBAHMX KOMIIAHIH IMOTPIOHO CTBOPHUTH
HOBI IHCTPYMEHTH, METOOM Ta METOIOJNOTii, sfKi O 3a
CBOEI0 CYTTIO OyJM 3acHOBaHI Ha CHHEPTETHUYHOMY
migxoni. Jlana Tema morpeOye BCeOITHOTO Ta IPYHTOBHOTO
HAYKOBOTO JJOCIIi[KCHHSI.

BucHoBkn. [IpogiBriu aHai3 TEHAEHLI I
MOXITHBOTO PO3BUTKY CHCTEMHO-CHHEPT€THYHOTO
MiIX0/y IO YNpPaBIiHHSA NPOEKTAMH, MOXXEMO 3pOOUTH
HACTYITHI BUCHOBKH:

B ymoBax, fKi JAUKTy€ TJO0AJIbHUA PUHOK 110
BiTHOIICHHIO O TPOEKTIB, I JOCATHEHHS IIIei
MIPOEKTIB TapagurMa IPOEKTHOTO MiAXOLy 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
napajgurMi  HPOEKTHOTO  MIAXOAy 1€  CTBOPEHHs
CHUCTEMHO-CHHEPTreTHYHO1 Mojieni YIpaBIiHHS

MPOEKTaMH, B OCHOBi sKOi OyIyTh BHUKOPHUCTOBYBATHCS
caMOOpTraHi3aliifHi MPOIECH.

CHCTEeMHO-CHHEpTeTUYHA ~ MOJENb  YIPaBIiHHI
MPOEKTaMH, HAa JAaHOMY eTalli 3HaXOIWThCS Ha CTafil
HAYKOBOI PO3POOKH Ta MOIIYKY ONTHMAIBHUX DIllICHb, SIK
Ha MaKpOpiBHI, TaK 1 Ha PiBHI METaTEXHOJIOTII.

IMomaneim  gOCHiKEHHS Oyae COpPSMOBAHO Ha
PO3pOOJICHHS HOBHX METO/IB, MOJEJICH Ta IMiAXOIIB 00
peamizaiiii TEOPETHYHHUX HAMpaIlOBaHb B  00JacTi
CTBOPCHHSI CUCTEMHO- CHHEPTeTUYHOT MOJICITI yIIPaBIiHHS
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, /. 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. IIpoBeneHO IPYHTOBHHI aHai3 MPOBENCHHX MOCTIIKEHb Yy cdepi YHpaBIiHHS iHQPACTPYKTYPHUMH MPOEKTAMH Ta
ineHTudikoBaHo ii HeBHpilIeHy YacTHHY. IIpoBeneHO aHAIi3 MpeAMETHOI ramy3i CTaHy peaiisawii iHQPACTPYKTYpHHX HPOEKTIB Ha PETiOHAIBHOMY
piBHI; TEPMIHOJOTiYHOI OCHOBH HAYKOBOTO [OCTI[DKCHHS; CHCTEMH HOPMATHBHO-NIPABOBHX 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 IO YIpPaBIiHHS iHPPACTPyKTYPHHMH IPOEKTAMU Ta IPOrpaMaMy Ha perioHaibHOMY piBHI. Po3zpobneHo
HAYKOBO-NIPHKJIAAHY KOHIICMIII0 TiOPUAHOTO YIPABIiHHS IHQPACTPYKTYpHUMHU MPOEKTAMH Ta MpOrpaMaMi Ha perioHAIbHOMY piBHI 3acobammu
KOHBEPreHIlii CHCTEM 3HaHb 3 YIPaBiIiHHA mpoektamu. OnucaHe MPOEKTHE CepeloBHIIe iHGPACTPYKTYPHUX MPOEKTIB 1 MPOrpaM Ha perioHATbHOMY
piBHI, IO BKJIOYAE SAPO BIPOBAMKEHHS Ta (YHKLIOHYyBaHHS iH(PACTPYKTYpHHX IIPOEKTIB Ta IPOrpaM 3acobaMy TiOPHIHHX TEXHOJOTiIH Ha
perioHanbHOMY PiBHI, Ta YOTUPH OJIOKH, IO JISKATh B OCHOBI (hOpMyBaHHsI HabOpy MapaMeTpiB Ta 3HAYEHb TAKUX IPOEKTIB Ta mporpam. BusHadewo,
0 CKJIAAHICTh iH(QPACTPYKTYPHUX HPOEKTIB i MpOrpaM TEPUTOPIabHOI CHCTEMH BH3HAYAE MPOOJIEMY YIPABIIHHSA MPOEKTaMH, & BIiAMOBITHO i
CKJIAZHICT HPOEKTiB. TaKMM YHHOM KOMIUICKCHHMH IIPOEKTAMH € IPOEKTH 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 pIi3HHMX raiy3sx cremiamizanii. HaykoBo oOrpyHTOBaHI METOAM Ta MEXaHi3MU TiOpHIHOTO
YTIpaBJIiHHS iHQPACTPYKTYPHUMH TIPOEKTAMHU Ta MPOTpaMaMM Ha PETriOHaIbHOMY DiBHI JIalOTh 3MOTY BH3HAUMTHU 1 peasi3yBaTH MOXIMBI 3aX0]U 3
MOKpAIIEHHs CUTYaIlil B perioHi Ta BIOCKOHAIUTH OpraHi3aliiiiy i QyHKIIOHATbHY CTPYKTYPHU YIPABIIHHS PECYPCaMH.
Kuaio4osi c1oBa: iHQpacTpyKTypHHUII IPOEKT; YIPaBIiHHS IPOEKTAMHU; IPOEKTHE CEPEIOBHILE; TIOPUIHI TEXHOJIOTII.

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

MO/IEJIN YIIPABJIEHUSI THOPACTPYKTYPHBIMU NPOEKTAMU CPEJICTBAMU I'MBPUTHBIX
TEXHOJOI'UIA

B HayuHOII cTaThe pellieHa aKTyalbHasi Hay4HO-IIPHKNIaIHAas 3a1a4a pa3paboTKH MOJENeH ynpaBieHus] HHOPACTPYKTYPHBIMU IPOEKTAMHU CPECTBAMH
THOPHIHBIX TeXHONOTHH. TIpoBeneH 0OCTOATENBHEII aHAN3 MPOBEACHHBIX UCCIIENOBaHMI B cepe ynpaBieHns HHPPACTPYKTYPHBIMH MPOEKTAMHU U
naeHTHGHUIUPOBaHA ee HepelleHHas 4acTh. IIpoBeleH aHaIM3 HpeIMETHOH 00NacTH COCTOSHMS peanu3alud HHOPAaCTPYKTypHBIX IIPOEKTOB Ha
pPEerHOHATIFHOM YPOBHE; TE€PMUHOJIOTHYECKOH 0a3bl HAyYHOTO HCCIEAOBAHUS; CHCTEMbl HOPMATHBHO IPAaBOBBIX akKTOB B cdepe (HHHAHCOBOIO
peryiampoBaHus HHPPACTPYKTYPHBIX MPOEKTOB U MPOTPaMM HAa PETHOHAIFHOM YPOBHE M CTaHAAPTOB IO YIPABJICHHIO MPOEKTAMH; MEXKIyHapPO THBIH
OIIBIT pealu3alMy IPOrpaMM Ha PETHOHAILHOM YPOBHE; COBPEMEHHBIX MOJXOAO0B K YNpPaBICHHIO HHOPACTPYKTYPHBIMU NPOEKTAMH M IMPOrpaMMaMHU
Ha PeTHOHAIIBHOM ypoBHe. PazpaboTaHa Hay4HO-IPHKIaAHAsl KOHIENIUS THOPUIHOTO yIIpaBlIeHHs: HHQPACTPYKTypHBIMH IIPOEKTAMHU U IIPOrpaMMaMu
Ha PErHOHAIEHOM yPOBHE CPEJICTBAMH KOHBEPTCHIIMM CHCTEM 3HaHHMIT IO yIpaBIICHNIO NpoekTaMu. OnrcaHHas NPOEKTHas cpeia HHPPACTPYKTYPHbIX
IIPOEKTOB U IPOTPaMM Ha PETHOHAIBHOM YpPOBHE, BKIIIOYAIONIAS PO BHEAPEHUS U (yHKIMOHUPOBAHUSA HH(PACTPYKTYPHBIX HPOEKTOB U IPOrpaMM
CpeICTBAMH THOPHIHBIX TEXHOJNOTHMII Ha PErHOHAIBLHOM YPOBHE, U UeThIpe OJ0Ka, JeXallue B OCHOBe (OpMHpPOBaHHS HabOpa HapaMeTpoB 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 IIPOEKTAMH SIBIIIOTCS
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 DA3IHYHBIX OTpacisix coeruammsanuu.HaydHo oO0OCHOBaHHBIE METOOBI UM MEXAaHH3MBI THOPHIHOTO YIPaBICHUS
HHOPACTPYKTYPHBIMH HPOEKTAMH M HPOrpaMMaMH HAa PETHOHATLHOM YPOBHE IIO3BOSIIOT ONpPEACHHTh M PEeaan30BaTh BO3MOXKHBIE MEpHI IIO
YIy4IICHUIO CHTYalllH B PETHOHE M YCOBEPIICHCTBOBATh OPTaHU3AMOHHYO M (ByHKIIMOHAIBHYIO CTPYKTYPY YIPABIICHHS 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;

- Erosion 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.I. - 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/TUKOBA, 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 Ui BHSBICHHSI Ta
OLIIHIOBaHHS IOTY)KHOCTI IIPHYNHHO-HACIIAKOBUX 3B’S3KiB HEYCIIIIHOCTI COLaJbHUX NPOEKTIB Ta IporpaM. MeTox IpyHTYeThCs Ha qudepeHmianii
PI3HUX TPYI CTEHKXOJAEPIB 3a iX ySBICHHIMH, [0 PO3KPUBAETHCS HA MPUKIA/l IHKITIO3MBHUX OCBITHIX MPOEKTIB. BBemeHe MOHATTS MPiOPUTETHOTO
4yucia CTEHKXoepa. 3amporoHOBaHA MATPHIS «IIPIOPUTETHE YHCIO PH3UKY» / «IPIOPHUTETHE HYHCIO CTeikxonmepa». PospobieHuit  meroxn
ineHTH]IKanil CTEHKXONIEpiB Ha OCHOBI iX ySBJICHb Y CTpaTerivHOMY YIPaBJIiHHI COI[ialbHUMU IIPOrpaMaMy, sIKHH CKiIagaeTbes 3 7 eramiB. Etam 1:
pO3po0Ka aHKETH MIOA0 MPUYMHHO-HACITIIKOBHX 3B’SI3KiB HEYCIIIIHOCTI IHKIIO3UBHUX OCBITHIX MPOEKTIB 3a YSBOIO CTEHKXOJIEPiB PI3HUX TPYIL
Ertam 2: onmuTyBaHHS PECMOHIACHTIB 3 AU(epeHIialieio 3a MPIOPUTETHHM YHCIOM CTEHKXOJaepa Ta TPbOMa IPyHaMu CTEHKXOJIEpiB: AepikaBa sK
cucTeMa IHCTUTYLIH; TpOMaisHH 3 iHBAIIHICTIO a0o iX 3aKOHHI NpeICTaBHHKH; HEHPOTHIIOBI BiABimyBadl 3aKkiajiB/ycTaHOB abo iX 3aKOHHI
npexactaBHUKU. Etam 3: nocimimKeHHs ysBICHb CTEHKXOIAEPIiB MPO MPHIMHHO-HACIIAKOBI 3B’S3KH HEYCIIIIHOCT] 1HK/TIO3MBHHUX MPOEKTIB 38 METOAOM
6M (Man, Machines, Materials, Methods, Measurements, Mother-nature). Etan 4: no6yzoBa niarpam IcikaBu. Etam 5: kijbKicHa OL[iHKA TOTYKHOCTI
BHSIBJICHHX 3B’s3KiB 3a Meroaukor Failure Mode and Effects Analysis 3a pe3ynbTataMu aHKETYBaHHs PECIIOHICHTIB i3 3aCTOCYBaHHSM METOIY
PO3paxyHKy MNpPIOPUTETHOTO YHMCIAa PU3MKY BHHUKHEHHs TNEBHOI HeBiAmoBigHocTi. Etam 6: pamXyBaHHS NPUYMH HEBIJMOBITHOCTI 32 MaTpUIEIO
«IPIOPUTETHE YHUCIO PU3MKY» / IIPIOPUTETHE YHCIO cTelkxonaepa». Eran 7: po3poOka BHCHOBKIB Ta pexoMmeHpauiil. [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 X OIiHKa Ja€ MOMIIUBICTH
BHSIBUTU HAMOUIBII BaXJIMBI aCHIEKTH, SIKi MOTPEOYIOTh MEPIIOYEProBOro pearyBaHHs 3 00Ky KepiBHUKIB IIPOEKTIB Ta MPOTPaM.

Koro4oBi ciioBa: cTeiikxoniep; cTpaTeTiuHe YNpaBIiHHS; COIialbHI IIPOrpaMy; MPOEKTHHI MEHEPKMEHT; 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 Meron uASHTU(HKAIMM CTEHKXONJIEPOB B CTPATErMYECKOM YHPABICHHH COLMAIbHBIMM MPOrpaMMaMH, IpeIHA3HAYEHHBIH U
BBIABICHUS U OLEHKH MOIIHOCTH IPHUYMHHO-CIEICTBEHHBIX CBs3ell HEYCIENIHOCTH COLMANbHBIX HPOEKTOB M IporpamMM. MeToJ OCHOBaH Ha
quddepeHani  pa3IMYHBIX TPYNIT CTEHKXOIJEPOB COTJIACHO WX TIPEJCTABICHMSM, 4YTO pacKpblBacTCs Ha TPUMEpPE HWHKIIFO3UBHBIX
00pa3oBaTeNbHBIX IPOEKTOB. BBeleHO IOHATHE NPHOPHTETHOrO 4YWcia cTelkxonpepa. IIpeiodkeHa MaTpHIa «IPHOPHTETHOE YHCIIO
PHCKa»/«IIPHOPHTETHOE YHCIIO CTeHKxonaepay. PaspaboTan MeTox HASHTHHUKALMH CTEHKXOJIEPOB HA OCHOBE HX NPEICTaBICHUH B CTPATErHIECKOM
YTIPaBICHUH COIMAEHBIMU HPOTPAMMaMH, COCTOSIIMKA n3 7 s3ramoB. Ortam 1: pa3paboTka ONMPOCHHWKA IPO MPHYNHHO-CIIEACTBEHHBIC CBS3H
HEYCIeNIHOCTH HHKIIO3UBHBIX 0Opa30BATENbHBIX IPOEKTOB COTNIACHO MPEJICTABICHHSM CTEHKXONIEPOB DPasiM4HBIX TPymm. Jtam 2: OmIpoc
pecrionaenToB ¢ auddepeHnuanyeil Mo NPUOPUTETHOMY YMCIYy CTefiKXolaepa M TPeM TIpYNIaM CTeHKXOJNAEPOB: IOCYIapcTBO KaK CHCTeMa
MHCTUTYIUH; OCOOBI C HHBAIMIHOCTBIO WIM UX 3aKOHHbBIC IIPEJCTABUTENM; HEHPOTHIMYHBIC IOCETHTENM YYPEKJICHWA WIM HMX 3aKOHHBIC
HpeACTaBUTENH. DTal 3: UCCle0BaHUe NPEICTABICHHI CTEHKXONIEPOB O IPUIUHHO-CIIEACTBEHHBIX CBSA3AX HEYCIEIIHOCTH HHKIIO3UBHBIX IIPOSKTOB
mertogoM 6M (Man, Machines, Materials, Methods, Measurements, Mother-nature). Otanm 4: moctpoenme mmarpamm HMcukaBpl. Jtam 5:
KOJIMYECTBEHHAs OLCHKAa MOIHOCTH BBIABICHHBIX CBs3el mo Meromquke Failure Mode and Effects Analysis mo pesynibraTaM aHKETHPOBaHHS
PECIOHJEHTOB C HCIIONBb30BAHHEM METOJA pacyeTa NPHOPUTETHOTO YMCIA PUCKA BO3HMKHOBEHHS OIpEJENCHHOrO HECOOTBETCTBHs. Oram 6:
pamKUPOBAHHE NPHYHH HECOOTBETCTBHS 10 MATPHIIE «IIPHOPHTETHOE YUCIO PHCKa»/«IIPHOPHTETHOE YMCIO cTefikxomaepay. Dtam 7: pa3paboTka
BBIBOJIOB M peKoMeHpaamuil. Ilpy aHamuse pesysibTaTOB COLONPOCAa IO BBISBICHHIO HPUYMHHO-CIEJCTBCHHBIX CBS3€H MEXAy CONMAIBHO-
SKOHOMMYECKHMHU (hakTopamMu OymyT OOHApyXKeHbl 30HBI IUCIAPUTETa HPEACTABICHHI DPasHBIX CTEHKXONAEPOB O NPUYMHAX HEYCIEBAEMOCTH

© 1. Kadykova, Yu. Ovsiuchenko, I. Chumachenko, 2022
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MEPBOOYEPETHOTO PEAarupoBaHUs CO CTOPOHbI PYKOBOJUTENEH NPOEKTOB U
KuaioueBble cioBa: creiikxonuep,
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

CTpaTeruueckoe yIpaBIICHHE,

HpOrpamMM.

COLMAIIbHBIC MPOrPAMMEI, HpOeKTHBIﬁ MCHEIKMCHT,; 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].

98 108 100046 93864

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

educational needs in Ukraine

Quantity of children with special

2017-18

%
2016-17

2019-20

2018-19
Academic years

2020-21

Binclusive classes of secondary schools Ospecial classes of secondary schools

Oimndividual education

B special boarding schools

E sanatorium schools

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 —oO — 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 u-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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T. A. KOBTYH, /I. K. KOBTYH

XAPAKTEPUCTHUKA MMPOEKTIB EKOJIOTICTUYHUX CUCTEM

HeraTtuBHuii BIUIMB TOCIMOAAPCHKOI MISUIBHOCTI JIIOAMHM HAa JOBKUUIL MPHU3BIB 10 IuCOAIaHCYy Yy CKOHOMIYHHX Ta CKOJIOIIYHHMX acIeKTax
KUTTENISUTPHOCTI Ta BHHUKHEHHIO 3arpo3d IOPYLICHHS CTaHy EKOCHUCTEM, L0 YHEMOXIMBITh IOBHOLIHHE ICHYBaHHs JIIOJCTBA HA IUIAHETI.
Bupiuienss npo6iaemu, 110 BUHUKJIA, 3HAXOJUTHCS y IUIOLIMHI eKoJorizaiii Beix cep rocrnomapcTsa, y TOMY YHCHI 1 JOTICTHKH, SIK Takoi, 10 Mae
3HAYHMI BIUIMB Ha CTaH HABKOJMIIHBOIO CEpPEAOBHINA. 3MiHA CBITOIVIIAHOI MapajgurMu MpPHU3Beia A0 BUHHKHEHHS MOHSATTS €KOJIOTO-Opi€HOBaHOL
JIOTICTUYHOI CHCTEMH, IiJ SKOK IMPOMOHYETHCS PO3YMITH JIOTICTHYHY CHCTEMY SIK CYKYIHICTh €JIEMEHTIB-JIAHOK, B3a€MO3B’SI3aHHX B IpoOLeCi
YIPaBIIiHHA PyXOM IPSMHX Ta 3BOPOTHHX JIOTICTUYHMX IOTOKIB, L0 BPAaXOBY€ CGKOACCTPYKTMBHHIl BIUIMB Ha NOBKULIL. B cTarTi mpomnoHyeTbcst
PO3MIISIIATH YIPABIIHHS €KOJOTICTHYHMMU CHCTEMaMHM 4Yepe3 HMPHU3My MPOEKTHOTO MiAXOAy. METO CTATTi € HaJaHHS XapaKTEPHCTHKH IIPOEKTIB
€KOJIOTICTUYHHX CHCTeM. J[Jisi HOCSTHEHHs MOCTABJICHOI METH OyJM BHpIIIeHI HACTYIHI 3aBIAaHHS: JOCII/DKEHO CrienudivHi 0COOIHBOCTI MPOEKTIB
€KOJIOTICTUYHHMX CHCTEM; BH3HAYEHO MiCIe IPOEKTIB EKOJIOTICTUYHUX CHCTeM B Kiacu(ikaiii MpoekTiB; po3pobiieHO Kiacudikalilo MPOEKTIB
EKOJIOTICTUYHUX cHCTeM. HanaHo XapakTepuCTHKY HMPOEKTY EKOJOTICTUYHOI CHCTEMH SIK CKJIAAHOI KiOepHETHYHOI CHCTEMHM, BU3HAYEHO CKJIAIOBI
MIPOEKTHOTO MOTeHLiaTy. Bu3HaueHO Miclie NPOEKTIB MIKpO-, Me30- Ta MaKpO-€KOJOTICTHYHHX CHCTEM B 3araibHiil kiacudikamil HpoekTiB Ta
kiaacu¢ikaii iHBECTULIHHUX MPOEKTIB. B cTaTTi mpencraBieHO aBTOPCHKY KiIACH(IKAIiI0 MPOEKTIB EKOJOTICTHYHHX CHCTeM. B sikocti 6a30Boi
ki1acu(iKaifiHOI O3HAKM IIPONOHYETHCS BHKOPHCTOBYBAaTH MPHYKMHY peamiamii abo MHpU3HAYEHHS IIPOEKTY: CTBOPEHHS, PO3BUTOK abo
(YHKI[IOHYBaHHS €KOJIOTICTHYHOI cHCTeMHU. [IPOEKTH CTBOPEHHS KJIACH(IKYIOTh 32 MPOAYKTOM, L0 yTBOPIOETHCS. [IPOEKTH PO3BHUTKY KiIacH(iKyOTh
B 3aJI@KHOCTI Bifi 00’€KTy 4 Cy0’€KTy YNpaBIiHHSI, BUAY Ta THUIy PO3BHUTKY TOWIO. IIpoekTH (YHKUIOHYBaHHS BKIIOYAIOTH IPOEKTH CTBOPECHHS
€KOJIOTICTUYHOTO MPOAYKTY.

Kuaro4oBi c10Ba: MiKpo-; Me30- Ta MaKpO-eKOJIOTICTHYHA CHCTEMA; MIPOEKT EKOJIOTICTUYHOI CUCTEMH; HPOEKTHUI ITOTEHIIA; 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
aCIEeKTaX JKU3HCJESATEIPHOCTH M BO3HUKHOBEHHIO YIPO3bl HAPYIICHHS COCTOSHMS 3KOCHCTEM, YTO CHENAeT HEBO3MOXHBIM IOJIHOLEHHOE
CYIIECTBOBAaHHE YEJIOBEUECTBA Ha IUIaHeTe. PeneHne BO3HHKIIEH NMPOOIeMbl HAXOAUTCS B INIOCKOCTH DKOJIOTHM3alUH BeeX cdep X03siCTBOBaHUS, B
TOM YHCJIC U JIOTUCTHKH, OKa3bIBAIONIEH 3HAUMTEIbHOE BIMSHUE Ha COCTOSIHHE OKpYXKaromlei cpenpl. MI3MeHeHHe MUPOBO33PEHUYECKON Iapa urMbl
HPHUBEJIO K BOSHUKHOBEHMIO IOHATHS HKOJIOT0-OPHEHTUPOBAHHOM JIOTHCTHYECKOII CHCTEMBI, O/ KOTOPOH Mpe/yiaraeTcsi IOHUMATh JOTHCTHYECKYTO
CHCTEMy KaK COBOKYITHOCTH JJIEMEHTOB-3BEHBEB, B3aHMOCBS3aHHBIX B IPOLIECCE YIPABJICHHS IBIDKCHHEM IIPSMBIX M OOpPAaTHBIX JIOTHCTHYSCKUX
IIOTOKOB, YYHTHIBAIONIYI0O OKOAECTPYKTHBHOE BIWSHHE Ha OKPYXKAIOIIyl0 cpedy. B craTee Ipemaraercs paccMaTpHBaTh YIpaBIeHHE
9KOJIOTMCTHYECKHUMH CHCTEMaMH Yepe3 MPU3MY MPOEKTHOro mojaxoa. Llenbio craTby sBIAETCS XapaKTEPUCTHKA IIPOCKTOB SKOJIOIHCTHIECKUX CHCTEM.
JIIsL OCTIDKEHHMS! TOCTABICHHON IIeJIH OBUIM PEeIIEeHBI CIISYIONIHe 3a1aul: UCCIIeJOBAHbI ClIeI(HIECKIEe 0COOCHHOCTH MIPOEKTOB YKOJIOTHCTHIECKUX
CHCTEM; OIIPENEeNICHO MECTO IIPOSKTOB JKOJIOTHCTHYECKHX CHCTEM B KIACCH(HKAIWM IIPOEKTOB; pa3paboTaHa KiIacCU(pUKAIMs HPOSKTOB
9KOJIOTUCTUYECKUX CHCTEM. JlaHa XapaKkTepUCTHKA MPOEKTA SKOJOTMCTUYECKOH CHCTEMBl KaK CJIOKHOM KUOEPHETHYECKOH CHCTEMBI, ONpPEIEICHbI
COCTaBILIOIIHE TIPOEKTHOTO NoTeHIHana. OnpeneneHo MecTo IPOEKTOB MUKPO-, ME30- U MaKpO-IKOJIOTUCTHIECKHUX CHCTEM B 00MIIeH KiaccuduKaryn
MIPOEKTOB M KiIacCH(HKAIIMY HHBECTUIMOHHBIX IIPOEKTOB. B cTaThe IpescTaBiieHa aBTOpCKas KIIacCH(HKAIUS IPOEKTOB SKOJOTHCTUUECKUX CUCTEM.
B kadectBe 6a30BOro KiaccH(pHMKaIMOHHOTO NPU3HAKA MIPEe/UIaraeTcsi NCIOJIb30BaTh MPUUKMHY pealn3aliy WM HpeAHa3HAuYCHNE MPOCKTa: CO3aHNe,
pa3BuTHe WK (YHKIMOHHPOBAHHE JKOJOTMCTUUECKON CHCTeMBI. IIpOEKTHI co3maHus KIAacCHOHIMPYIOT IO CO3JaBaeéMOMy INpPOAYKTY. IIpoekTs
Pa3BUTHS KIACCU(PUIUPYIOT B 3aBICHMOCTH OT 00BEKTa MM CyOBEKTa YIPABICHNUS, BUIA ¥ THIIA Pa3BHTHS. [IpoekThl QyHKIMOHUPOBAHYS BKIIOYAIOT
B ce0st TPOEKTHI CO3/[aHUS SKOJIIOTHCTHYECKOTO IPOIYKTA.

KnaioueBble ¢J0Ba: MHKPO-; Me30- M MAaKpO-OKOJOTHCTHUYECKas CHCTEMa; MPOEKT JKOJOTHCTUYECKOH CHCTEMBI; IPOEKTHBIN MOTEHIMAI,
9KOJIOTMCTHYECKHI MPO/YKT; KJIaCCU(DHUKAIIHS MPOCKTOB SKOJIOTHCTHYECKUX CUCTEM.

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 PO3BUTKY, BINIMOBIAHO JIO0 $KOi iCHYBaHHS
JMOACTBA HAa IUIAHETI TOBHHHO OyIOM  EKOJOTidHO

Oe3neyHrM, a HOro HACHIAKM HE IIOBHHHI HETaTHBHO
BIUIMBATU HE TUIBKM Ha CydYacHWil, aje ¥ Ha MaiOyTHid
CTaH  HaBKOJMIIHBOTO  CEPEAOBHIIA,  OOYMOBIIIOE
HeoOXiHiCTh TpaHchopMalil rocrnofapchKoi JisNIbHOCTI
JIFOJIMHHU 3 BOPOJKOT /10 APYKHBOT 1O TOBKIJIIA.

CyuacHa JOTiCTHKAa B paMKax KOHIEMIIl CTaJoro
PO3BUTKY MOBWHHA PO3IJIAAaTuCs sIK eeKTUBHUI Miaxin
0 YOpPaBIiHHA JIOTICTHYHMMH T[IOTOKAMH 3 METOIO
3HIKCHHS  CKOJIOTIYHOTO 30HMTKYy, M0 HAaHOCHTHCS
CyCIIBCTBY Ta JOBKULIIO, Ta MOXe 3a0e3lmeunTH
MTOKpAIIEeHHS €KOHOMIYHHUX IMOKa3HUKIB JisIIHHOCTI.

BazoBuM  TOHATTSIM B JIOTICTHII  BHCTYIIA€
norictuaHa cuctema (JIC), 3araabHOI0 BIACTUBICTIO SKOI €
ysIBICHHS 11 SK CHCTEMH, IO BiAPI3HAETHCS BUCOKUM
CTYIICHEM IHTErpallii eJICMEHTIB Ta MpOIECIB 3 IULII0
YIpPaBJIiHHS HACKPI3HUMHU MaTepiajIbHUMH Ta CYMyTHIMHU
MOTOKaMH.

BpaxyBaHHS €KOJIOTIYHOTO acIeKTy B JIOTICTHIN
MPU3BEJIO [0 BUHUKHEHHS HOBOTO MOHSTTS «EKOJOro-
Opi€HTOBaHA JIOTICTHYHA CHCTEMa» a00 «EKOJOTiCTHYHA
cuctema». Ilin exonocicmuunoio cucmemoio (EJIC)
MIPOIIOHYEMO ~ PO3YMITH  JIOTICTUYHY  CHCTEMY  SIK
CYKYIIHICTB €JIEeMEHTIiB-JIaHOK, B3a€MO3B’sI3aHUX B TPOIIECi
VIPaBIIHHSA PYXOM MPSMHUX Ta 3BOPOTHHUX JIOTICTHIHHX
MOTOKIB, IO BPaxOBY€ EKOACCTPYKTHBHUN BIUIMB Ha
JIOBKIJIISL.

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

CKJIaJHAMH €KOJIOT0-eKOHOMIYHHMH CHCTEMaMH, 30KpeMa
MIPOEKTHOTO TIAXOMdy, SKWi 0a3yeTbcs HA BUKOPUCTAHHI
IHCTpYMEHTAapiI0 METOOJIOTI] YIPaBIiHHS MPOEKTaMH.

AHaji3 ocTaHHIX JociailzkeHb i myOJikaii.
bazoBUM NOHSTTSAM B METOAOJIOTI] YIPaBIiHHI IPOEKTAMU
€ TIPOEKT, TPAKTYBaHHS 3HAUEHHS SKOTO BiJPI3HSIETHCI 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]

THrMYacOBHIA 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]

VHikanpHUN HaGIp MPOLECiB, SKi MOJATaOTh i3 CKOOPAMHOBAHHX Ta YNPABIIHCHKUX 3aBIAHb 3 JaTAMU IIOYATKY Ta 3aBEPIUCHHS, SIKi HEOOXiIHO

BHUKOHYBAaTH JUIA JOCATHCHHSA MCTH.

CITOBHUK-JIOBIJHVK 3 IUTaHb yrpasiiHHs npoektamu. UPMA. [4]

LlinecpsiMoBaHe, 3a3/1aJIeTi b BiIpalibOBaHe i 3aIIaHOBaHE CTBOPEHHs 200 3MiHa IIEBHOT CHCTEMH, ITiIIPHEMCTBA.

ICB — IPMA Competence Baseline [5]

VHikaJbHUI HAOIp CKOOPIMHOBAHMX /il 3 TEBHUM IIOYaTKOM 1 3aBEpIICHHSM, 3IMCHIOBAHMX IHIMBIZIyyMOM a00 OpraHiami€lo Uil BHUPINICHHS
crienrivHIX 3aBAaHb 3 IEBHUM PO3KJIAI0M, BUTPATAMH i ITApaMeTpaMi BUKOHAHHSI.

Crarmapt ISO/TR 10006: 1997. Quality Management — Guidelines to quality in project management [6]
VHIKaNbHUI IpoIIec, IO CKIIAJAETHCS 3 HAOOPY B3a€MOIIOB'SI3aHMX 1 KOHTPOJILOBAHKX POOIT 3 JaTaMH MOYATKy Ta 3aKiHYEHHsI, a TAaKOXK 3pOOJIeHHUH, 1100
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 (poOiIT), 3 MEBHUMH JaTaMH MOYATKy 1 3aKiHYEHHs, NPU3HAYEHHUX IS YCIIIIHOTO JOCSTHEHHS CHiIBHOL

MCTH.

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

VYHikalbHa CYKYITHICTh CKOOPAMHOBAHUX il (pOOIT) 3 HEBHUMHU TOYKAMHM IOYATKY i 3aKIHYEHHS, 1110 BXKUBAIOTHCS IHIUBIyyMOM a00 OpraHizawiero ais
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 Py OOYMOBIICHHX PE3YJbTaTiB / MPOIYKTIB (3aayM HEOOXiTHHMN s

BUKOHAHHS IiJIel POEKTY) Ha PiBHI BUMOT i CTaHAAPTIB SIKOCT.

T'OCT P 54869-2011 Hanmonansnerii crangapt PO. IpoexTHblit MeHemkMeHT. TpeboBaHns K yrpaBieHito mpoektom [10]
Kommieke B3a€MOMNOB'sI3aHUX 3aX0/1iB, COPSIMOBAHHUI HA CTBOPEHHS! YHIKIBHOTO MPOAYKTY 200 MOCIYTH B YMOBAX YaCOBHUX Ta PECYPCHUX OOMEKEHb.

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

CucreMsl IPOEKTHOTO MeHeKMeHTa [11]

uiJ’IeCHpHMOBaHa I[iiUIBHiCTB TUMYACOBOI'O XapaKTepy, NpU3HaAUCHa 11 CTBOPEHHS yHiKa.HBHOI‘O TIPOAYKTY abo TIOCITYyTH.

OTxe, B HODMaTHBHHUX JOKYMEHTaX, MOKJIaJCHUX B
OCHOBY METOJIOJIOTIi YIpaBIiHHS IPOEKTAMH, IPOEKT
PO3TJBIIAETHCS 3 MO3MINKA MOCTaBIeHUX Iineit [3, 4, 6, 8,
9, 11], aiit Ta mpouecis [5, 6, 7, 8, 10], M0 BUKOHYIOTHCS
JUIA iX JOCSATHEHHS, YHIKaJbHHX pe3yibratiB [1, 9, 10,
11], 0 OTPUMYFOTECS, 1 JOCSATHEHHS MIEBHOI IIIHHOCTI [2].

BaxnuBuM MOMEHTOM, IO JI03BOJISIE  TJIHOIIE
3pO3yMITH CYTHICTb IPOEKTIB, € iX KiacuQikaris, ska
Moxe OyTH 3/ificHeHa 3a pi3HUMH Oo3HaKamu. Haluacrimre
3aCTOCOBYIOTh 3arajJlbHONIPUHHATI 0a30Bi Kpurepii mis
knacugikamii TPOEKTIB: KIac — 3a CKJIATHICTIO Ta
CTPYKTYPOIO TIPOEKTY Ta HOTO MpeAMETHOT 00JacTi; THI —
32 OCHOBHMMH chepaMy iSUTBHOCTI, B SIKUX 3[1HCHIOETHCS

OPOEKT; BUJ — 3a XapakTepoM MpPEIMETHOI 00JacTi
peanmizaiiii; macmtab — 3a oOcsraMH pPoOOIT TMPOEKTY;
TPUBAJIICTh — 32 TPUBAIICTIO JKUTTEBOTO LUKy MPOEKTY;
CKJIQ/IHICTh MPOEKTY — 3a CTYMEHEM CKIIQJIHOCTI peajtizaii
npoexTy [12].

B 3amexHOCTI BiT MOXJIHMBOIO €KOHOMIYHOI'O
BIUIMBY BHIIUISIOTH HACTYITHI BHJM IPOEKTIB: HE3AJICHKHI,
B3a€MOBHKITIOYHI, YMOBHI, 3aMimarouu, cuHepriuni [13].
B [14] npoekTy MOIUIAIOTH HA TEXHIYHI, IO 3aCHOBaHI Ha
IHKEHepHUX 3HAHHSAX Ta MiAMAgaloTh MiJ IO 3aKOHIB
¢bizukm, ximii, 6ioyorii, Ta HETEXHIUHI, SKi HE TOB’s3aHi
JKOPCTKO OOMEKEHHSIMH, IO HAKIaJaf0ThCS 3aKOHAMH
NIPUPOJH, Ta JIEMOHCTPYIOTh eKBH(IHAIBHICTD
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(MOXIHMBICTh JOCATHEHHS YCIIIXY PI3HUMH IIIsXamu). B
[15] mpoekTn pO3pi3HAIOTH 3a CKJIAIOM IPEAMETHOT
obmacri, cheporo 3aCTOCYBaHHS, TPHUBAJICTIO,
Macitabamu, CTyIICHEM CKJIAHOCTI, CKJIaJIOM
3aliKaBJIeHUX OCI0 Ta Tpymn, BIUIMBOM pe3yJbTaTiB Ha
OpraHizaiito Ta ii cepeIoBHIIE.

B [12] Buminsrore Taki kiacuikamidHi O3HAKH
NIPOEKTIB, SK  pPIBEHb  YYaCHHMKIB  (BITYM3HSHHA:
JIepKaBHUH, TEpUTOpialbHUM, MICLEBHH, MIXHAPOIHHUH),
Xapakrtep TLOBOT 3aja4i (aHTHKPHU30BUIA,
MapKETHHT OBHH, OCBIiTHIi abo pedopmyBaHHS,
IHHOBAIlIHWKA, HaI3BUYAHHUIN), O0’€KT I1HBECTHIIIHHOT
nisuteHOCTI  (piHAHCOBHH  IHBECTHIIMHWN, peanbHUI
iHBeCTUIIfHNI),  TOJOBHI  NPUYMHN  BHHUKHCHHSA
(MOXIHBOCTI, IO BigKpwimcs, a0o0 Hag3BHYaiiHA
CUTyaIlisl), HEOOXiTHICTb CTPYKTYypHO-()YHKITIOHAIBHIX
IIepEeTBOPEHb (peopranizaris, pecTpyKTypH3ais,
PEIHXUHHUPHHT).

Jlnist 1HBECTHLIHHKUX MPOEKTIB TPOMOHYIOTHCS BIACHI
ocHOBHI Ta crnenudivyni kinacudikauiini ozHaku [16]. o
OCHOBHHMX O3HaK BIIHOCATBCS 3MICT MPOEKTY 3a
(yHKIIOHAbHA  CIPSIMOBAHICTh, IIi  iHBECTYBaHHS,
MacmTaOu iHBECTHIIH Ta peaii3allii, CTpOKH, [Kepena
¢dinaHCyBaHHA, HAPSAMKY iHBecTUlii. [Jo cnermdivanx —
TUT TPOIIOBOTO TIOTOKY, CYMICHICTH peaiisalii, piBeHb
pu3uKy, ¢opMa BIACHOCTI IHBECTHIIIH, MPHHAICKHICTH
iHBecTOopa, TUN e(eKTiB, cxema (piHAHCYBAaHHS, rally3eBa
MIPUHAJICIKHICTb.

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

pobotax B.O. AHIPIEBCHKOI, A.B. Boupap,
K.I. Bepesoscekoi, T.A. Bopkyr, T.A. KosryH,
1.O. Jlankinoi, H.M. Ilinmy6moi, C.B. Pynesko,

KJI. Cemenuyk, B.I. 3ro3yH, T.M. Illyrenko Touo,
MOKa3aB, HaXaJlb, HENOCTaTHE NPHUAUICHHI yBaru
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. BusHaunTH Miclle TIPOEKTIB
CHCTEM B KJTaCHU(iKaIlil POEKTIB.

3. Po3pobutn kiacuikarito
€KOJIOTICTHYHUX CHCTEM.

€KOJIOTICTUYHMX

MIPOEKTIB

OcHoBHmii  3micT pgociaimkennsi. Crneundiuni
OCOOJMBOCTI MPOEKTIB €KOJOTiICTUYHMUX CHCTEM. [IpoekT
EJIC, ax 00’ekT ymOpaBmiHHSA, Ma€  HACTYIHI
XapaKTepUCTHKM: IiJb MPOEKTY, OO0’€KT yIpaBIiHHS,
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
AK KOMIUIEKC [iif, IIO MpPU3BOJUTH JO CTBOPEHHS
VHIKQIBHOTO TPOAYKTY, TMOCIyrH abo pe3yibTaTy.
Kinnesuit pe3ynpTaT MpoeKTy MOXe OyTH BiTUyTHHM abo
HeBimuyTHUM [3]. ¥V Bunanaky npoekty EJIC pe3yabraTrom
€ TPOAYKTH, IO OTPUMYIOTHCS B PE3YJIBTATI HPOEKTY:
JOKyMEHTAIBHO O(OpMIICHHH TIPOEKT, EKOJOTiCTHYHA
cucrema (EJIC), exonorictnunmit mnpoxykr (EJIII),
BiJIHOBJICHA €KOCHCTEMA.

Cy0’extoM ynpaniHHs B npoekti EJIC € xomaHna
YOpaBIiHHS MIPOEKTOM, OpTaHi3oBaHa B O(ic yIpaBIiHHS
mpoexTaMu (project management office) abo mpoexTHHI
odic (project office), mo sBIge cOOOK CTPYKTYpHHM
MAPO3Mi  OpraHizamii, KOHTPOIbHO-KOOPIWHAIIIHHN
opraH, SKHI BH3HAa4a€ 1 pO3BHBAaE B OpraHizamii
CTaHIApTH Oi3HEeC-TPOIeCciB, IMOB'SI3aHI 3 YMPaBIiHHIM
MIPOEKTaMH, Ta BIJINOBIJAE 3a YNPaBIiHHSI MHOXHHOIO
MIPOEKTIB 200 OKPEMHUM HPOEKTOM BifmnoBinHoO [18].

BuyTtpimnue cepenoBuuie mnpoekty EJIC ckianaloTh
€IEMEHTH  IPOEKTHOTO  TMOTEHIaly, a  caMme:
MaTepialbHUK, EHEepreTWYHui Ta  iHpOpMAaIiHHMIA
noreHuian. Kiacudae Bu3HaueHHS MOTEHIAly Ha/JaHO B
[19]: «moreHmian (Bim nat. potentia - cuia) — JpKepena,
MOJJIMBOCTi, 3aco0W, 3amacu, sKi MOXYTb OyTH
BUKOPHCTaHI JUId  BHpIMIEHHS OyIOb-sIKOi  3amadi,
JOCSITHEHHSI [IEBHOT METI.

B [20] mpoexTHHIA TOTEHIIiall IPOTIOHYETHCS YMOBHO
MOJIIISITA Ha MaTepialibHy, iHpOpMaliiiHy Ta eHepreTUIHY
CKJIaJOBI:

- MarepiaJbHU{ MOTEHLIaN MPOEKTY — CYKYIHICTh
00'€elHAHUX B CHUCTEMHE IiJIe MaTepialibHUX EJIEMEHTIB,
IO JO3BOJIAIOTH 3AIMCHIOBATH KOMIUIEKC —(yHKIIH,
HEOOXITHUX ISl ICHYBaHHS 1 PO3BUTKY IPOEKTY;

- iHopMaIiifHIH MOTEHITial MIPOEKTY -
HeMaTepiaJbHa OCHOBA, IO 3B'I3y€E B CHCTEMHE IIiJie
MarepianbHi eJleMEHTH NPOeKTy Ta 3abesmedye HOro
BITOPSAKOBAHICTH Y MPOCTOPI Ta Yaci;

- CHEPreTUYHHMH IOTEHIaJl MPOEKTY — CYKYIHICTbh
SHepreTHYHUX MEHTPIB TpoekTy (iHiiaTop, KOMaHIa,
YYaCHUKH IPOEKTY), EHEpris sKHUX CHpsSMOBaHa Ha
JIOCSITHEHHSI LIJIEH POEKTY.

3 BHUILEHABEJCHUX BHM3HAYEHb BUJHO, L0 BCi TPHU
HOHSTTS. B3a€EMOINOB'sI3aHi 1 B3aeMo3ajiexHi. BoHu He
MOXYTh ICHYBaTH OKpEeMO. [HIIMMH CIOBaMH, €HEpris €
Ti€F0 TPWYUHOIO, fKa 32 TIEBHOIO iH(OPMAIIIHOIO
MpoOTrpaMoro TpaHchopMmye ofHy Gopmy Martepii (30Kpema,
PEYOBHHY) B IHIIY, 3MIHIOIOYM I TPOCTOPOBO-YACOBI
XapaKTepUCTHKH. Peami3amis NPOEKTIB, B TOMY YHCIi
mpoexty EJIC, MoxnmBa mmmie TpU  37aro/UKeHid
B3a€EMOJIi TPHOX CKJIQJIOBHX MPOEKTHOTO MOTEHILIAIY.

OCHOBHUMH BJIACTUBOCTSIMH NPO€EKTY EJIC €:

- IJeCHpsSMOBaHICT, —  HalpaBJICHICTh  Ha
JOCSITHEHHSI KOHKPETHHX — IJIeil, 10 BHPaXaloThCs
MIPaBUIIAMH €KOJIOTICTHUKHU: HEOOXiTHHU ToBap (IPOIYKT),
HEOOX1IHOT SIKOCTi, HEOOXiTHOT KiJTbKOCTi, B HEOOXiTHOMY
Miclli, B HEOOXiMHUU Yac, HEOOXiHOMY CIOXHBady, 3
HEOOXiMHMM  piBHEM  BUTpar Ta  MiHIMaJIbHUM
€KOJIECTPYKTUBHHM BILTMBOM Ha JIOBKIJIJIS;

- YHIKaJIbHICTh — BUMOTH 10 KOHKpeTHOi EJIC, 1m0
CTBOPIOETHCSI 200 TIEPETBOPIOETHCS, Ta EKOJOTICTHYHOTO
nponykry (EJIII) € yHIKalbHUMH ¢ 3aJeXaTh Bij
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BHYTPIIITHIX Ta 30BHIIIHIX YMOB TipoekTy. [lompu Te, mo
i 9ac AeSIKUX MPOEKTHHUX OIepaliii Ta B pe3ysibTaTax
MPOEKTY MOXYTh OYTH TPUCYTHIMH TIOBTOPIOBaHI
€JIeMEeHTH, iX HasgBHICTb HE IOpPYIIye IPHHIAIOBOT
YHIKaJIBHOCTI POOIT 32 IPOEKTOM;

- ciaaHicte — npoekt EJIC mortpebye BeaMKol

KIJIBKOCTI  B3a€MO3B’SI3aHUX  Ta  CKOOPAMHOBAHUX
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, IO Ma€ BHYIPINIHE CEpelOBHINE Ta
3HAXOIWUTHCS Y 30BHIITHHOMY CEPEAOBHILII.

Micue mNpoEKTIB €KOJOTICTUYHUX CHCTEM B
kjaacugpikanii npoektiB. IIpoexktn mikpo-, meso- Ta
maxpo-EJIC BIAPI3HSIOTBCS 3a KJIACOM, MAacIITaboM,
TPUBAJICTIO, CTYICHEM CKIQAHOCTI ToOImo. I[IpoekTn
Mikpo-EJIC peamizytoTeCs Ha piBHI MiANPHEMCTBA Ta
MOXYTb CTOCYBATHUCH onHieT abo IEKITBKOX
(YHKIOIOHANBHUX  OONacTel  JIOTICTHKHW, YW  BCiel
JIOTICTUYHOT CHCTEMH HiANPHEMCTBA. BOHH MOXYTh OyTH
MaJIMMH Ta CEpPEeIHIMH MOHOIIPOEKTAMH, CHPSIMOBAHUMH
Ha JOCATHEHHS EKOHOMIYHUX M €KOJIOTIYHUX IIIEH.

Ilpoekmu  me30-, makpo-EJIC Ha BiaMiHY BiA
npoektiB JIC BigHOCATBCA 1O 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 JIOTICTHYHUX, aji¢ i €KOJOTIUHUX IiIei.

3a THMOM [iSUNTBHOCTI npoekm me30-, makpo-EJIC
BIIHOCUTBECA [0 3MIIIAaHUX €EKOHOMIKO-EKOJIOTIYHUX
MPOEKTIB, OCKITBKA B pE3yNbTaTi HOro 3ailiCHEHHS
cTBOproeTbess  EJIC, sika BITHOCHTBCS IO E€KOJIOTO-
OpI€HTOBaHHX EKOHOMIYHHMX cuctem, Ta EJIII, skuit
BIJINIOBiJJa€ JIOTICTUYHUM Ta EKOJIOTIYHHM IIpaBHIIAM
€KOJIOTICTHKH.

3a macmtaboM npoekmu me3o0-, maxpo-EJIC MOXKYTh

IIpoextn maxpo-EJIC MoOXHa BITHECTH 1O pPO3PIIY
BEJIHKUX.

3a TpmBamicTio mpoekTH JIC MOXHA BBaXKaTH
KOPOTKOCTPOKOBUMH, ane y Bumaaky £EJIC, «omn
HEOOXiTHO BHMKOHYBaTu poOOTH 1O 30epexeHHI0 abo
BIJIHOBJICHHIO ~ €KOCHCTEMH,  TPHUBAJICTh  IPOEKTY
TIOJIOBXKY€ThCSI, IPOEKT MEPETBOPIOETHCS HA CEPETHBO abo
Ha JOBroctpokoBuil. IIpoeKTH MOXYTb NPU3BOIUTH 10
JNEeSIKUX BIUIMBIB HA  COIliaibHE, CKOHOMIYHE Ta
HaBKOJIMIIIHE CEPEIOBHUIIE, SIKI MEPEBHUIYIOTh TPUBAIICTH
CaMoro MPOEKTY.

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

Y Bumaaky peamizamii TpPOEKTY B MeXax
MANIPUEMCTBA, HAINPUKIA, PECTPYKTypH3alil MeBHOI
¢$yHKIIOHaTBHOI — Taly3i  JIOTICTHKM  (TPaHCIOPTHOI,

PEeBEPCUBHOI, CKIAACHKOI TOIIO) MPOEKT Mmixpo-EJIC €
BHYTpilIHIM. SIKIII0 MoBa iie npo mezo- abo makpo-EJIC,
MIPOEKT € 30BHIIIHIM.

[poext EJIC € 1HBECTHUIIIHHUM 3a CBOE€IO CYTHICTIO,
OCKITBKM ~ TOTpeOye  BUKOpPUCTAaHHSI  (PiHAHCOBHX,
MaTepianbHUX, IHTENEKTYaJIbHUX, TPYJOBHUX Ta IHIINX
BUIB  pecypciB Il  OTPUMAHHS  3aIUIaHOBAHOTO
pe3yibTaTy Ta JOCSTHEHHS IIOCTaBJICHMX LIedl B
BU3Ha4YeHI CTpOkH. DIHAHCOBHM pE3yIbTaTOM peabHUX
igBecTHLiil B mpoekT EJIC € CKOpOYEHHS BUTpAT Bil
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, IO MPUHMAIOTH y4acTh Y
mikpo-EJIC; 1HTENeKTyalbHHUM — CTBOpEHa CHCTEeMa
ynpaBiiHHSA npoektoMm EJIC.

[poextn EJIC y mopiBHsHHI 3 Tmpoektamu JIC €
MEHII PU3UKOBUMH, OCKUIBKH, 32 PaXyHOK BITPOBaKCHHS
niif, HampaBIleHMX Ha 3amo0iraHHs abo MiHIMi3aIlio
€KOJIECTPYKTUBHOTO BIUIMBY Ha JIOBKIJUI pPE3yJbTaTiB
npoekty EJIC, CyTTEBO 3HIKAIOTh MOXKJIMBICTh HACTAHHSI
€KOJIOTIYHUX PU3HUKIB, XapaKTepHUX Jyisi POEKTiB JIC.

Oytn cepenHiMu Ta Benukumu. lle 3amexuTh Bin Buznaunmo KiacudikaninHy NPUHAJIKHICTD
Mmacutabdis EJIC, o cTBoproeThes. Y BUNAAKy me30-EJIC  npoekTiB me30- Ta makpo-EJIC, 10 BpaxoBYye 3arajibHi Ta
MPOEKT MoXe OyTH cepenHiM abo BENMKHM, OCKUIbKM  crenugiuni  kimacudikamiiHi  03HaKM  IMPOEKTIB, Ta
KUTBKICTh POOIT TaKOTO MPOEKTY MOXe OYTH 3HAYHOIO.  IOPIBHAEMO IX 3 TIPOEKTAaMH Me30- Ta Mmakpo-JIC
(tabu. 2).
Tab6mums 2 — Knacugikaiitai o3Haku npoektis JIC ta EJIC
Knacudikariiina o3Haka Twrm npoeKTiB [poexT JIC [poext EJIC
1 2 3 4
3a2a1bHL
Knacu MOHOIIPOEKT MOHOIIPOEKT MYJIBTIIPOEKT
3a CKJIaJIOM Ta MYJIBTIIIPOEKT
CTPYKTYPOIO METanpOEKT
Ty corjanbHi E€KOHOMIYHHI 3MilIaHUI EKOHOMIKO-
3a cheporo EKOHOMIYUHI EKOJIOTIYHHAN
IISUTBHOCTI opraHizariiHi
TEeXHIUHI
€KOJIOTT4HI
3MillIaHi Touo
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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
CKJIQJHOCTI 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 PpETiOHAIBFHOTO MacIITady JIOKaJIbHO HEBEJIUKI
rajgy3eBOro Macmrady
MICBKOTO MacmTady
JIOKaJIbHO BEIHKI
JIOKaJIEHO 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 (hiHAHCYBaHHS

3a HanpsIMKaMu BUPOOHMYI KOMepLiHHui €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 eKOJIOTiUHHH edexT
OCBOEHHS HOBOI chepu Oi3HeCy
3HIDKCHHS PU3HKY
COLATbHUN e(eKT
EKOJIOTiYHHN eeKT
3a piBHEM BHCOKOPH3HKOBI BHCOKOPHU3HKOBHIT HHM3bKOPU3HUKOBHIT (CTOCOBHO
PYBHKY CcepeTHbOPH3UKOBI (CTOCOBHO €KOJIOTIUHHX EKOJIOTIYHHAX PU3HKIB)
HU3BKOPU3UKOBI PU3HKiB)
0E3pHU3UKOBI
3a 00’ exTOM (hiHAHCOBHI IHBECTHIIHHIIHA peaTbHUI 1IHBECTHINHH U
iHBECTYBaHHS peanbHUH iHBECTULIHHMIH
Bpaxosytoun BHUIIIECKA3aHe, 3aMPOTIOHYEMO  BXOJIUTH 3MEHIICHHS €KOJECTPYKTUBHOTO BILIMBY EJIC Ha
HacTylHe  3arajbHe  oO3HadeHHsa  mnpoekty  EJIC:  moBkimiss». Kiacugikarisi MpPOEKTIB  €KOJOTICTHUHUX
«NPOEKMOM EJIC Ha3UBaETHCA MYJBTIPO€EKT,  cucteM. Cnemudiuni ocobmuBocti mpoektiB  EJIC

oOMexxeHull y Jaci Ta pecypcax, A0 CKIaAy IiJIeH SKOro

MOXIIMBO BigoOpasuTu B iX BiacHii kiacudikarii. B
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sikocTi 0a30BOT1 KiIacHQikamiifHOT O3HAKH MPOMOHYETHCS
BHKOPHCTOBYBaTH MPUYHMHY peanizallii abo Mpu3HaYeHHS

TIPOEKTY CTBOPEHHS, pO3BUTKY a00 QyHKmionyBaHHs 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
pecTpyKTypu3aii
PEIHKMHUPIHTY, IPOEKTH MOJICpHi3aIii)

peoprasizariii),

(pedopmyBaHHSL, MIPOEKTU

IIpoextu perpecuBHOr0 po3BUTKY EJIC (IPOEKT CKOPOUEHHS)

IIpoexTn PO3BHUTKY
MIPOAYKTY NpoeKTy — EJIIT

[IpoexT TPOrPEeCHBHOIO EKCTEHCHBHOTO pO3BUTKY EJIII (mpoexTn
JuBepcudikalii, IpoekTH TudepeHiiaii)

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

Ipoextn  (yHKIIOHYBaHHS
EJIC

IIpoextu crBopenss EJ/IIT

Ipoexkmu  cmeopennss  EJIC  sBnA0TH  CO0OIO
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
KUTTEBHI I1IMKJI TaKMX TMPOEKTIB Mae I'aTh (a3:
MepeIiHBECTUIIIHY, IHBECTHIiiHYy, eKCIUTyaTaliiHy,
pereHepaTHBHY Ta peBiTaii3aliifHy, B pe3yJibTarTi
OTPUMYEMO IT’ITh POIYKTIB (a3 MPOEKTY:

- IOKYMEHTAJILHO ohopmIreHui TPOEKT

KoHIenTyaibHoi EJIC,

- EJIC B MaTepiaJbHOMY YSIBJICHHI;

- norictuaHuil  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  cTBOopeHHA EJIC
KJIacu(iKoBaHi 32 03HAKOIO — MPOAYKT, 110 YTBOPIOETHCS
B pe3yibTaTi MeBHOI (a3um MpPOEKTY, MPOMOHYETHCS
HACTYITHUM YHHOM:

- KOHIENTyaJlbHUHA TPOEKT — TPOEKT CTBOPEHHS
JIOKYMEHTaJIbHO ohopmiteHoi Koutentiii £J/IC;

- peampHHM TPOEKT — TIPOEKT  CTBOPEHHS
npejacTaBieHol B GpisnuHoMy ysiBieHHi EJIC;

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

PEIHKIIIHTO-YTHITI3AI[ THUX ITOTOKIB JJIst cTBOpeHHst EJIIT;
- peBiTali3aliiHUHA TNPOEKT — TIPOEKT 3HIKCHHS
€KOJIECTPYKTUBHOTO BIUIMBY IHIIUX NPOAYKTIB MPOEKTY
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 IIJICCIIPSIMOBaHA 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 3anexHocti Bin 00’€KTy uu 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 yupaBmiHHA EJIC
MOYKHa ITOUIUTH Ha HACTYITHI TUIIHN:

- TPOEKTH PEIHXHMHIPUHTY CHUCTEMH 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 3MIiHY TeXHIKH Ta TEXHOJIOTIH YIIpaBIiHHI.

[Ipoextnn po3BHUTKY 00’€kTy ympasninas — EJIC
MOXYTb HOCHUTH TIPOTPECHBHHII Ta pErpecUBHHH,
IHTEHCHBHUH Ta €KCTEHCHBHHUH XapakTep, IO BiATOBigae
HanpsiIMKaM Ta THIaM pO3BUTKY cucteM. OTke, IPOEKTH
OpOTrpecUBHOrO  po3BUTKy FEJIC chpsimoBaHi Ha 11
PO3LIMPEHHS Ta yCKJIIaJHEHHSI.

JIo NpOEKTIB  €KCTEHCUBHOTO  MPOTPECHBHOIO
po3Butky EJIC BiTHOCSATBCS:
- IPOEKTH perpecuBHOi iHTerpauii, komu EJIC

PO3BHUBAETHLCS 32 PaXyHOK €IIEMEHTIB, 110 Y JIOTICTUIHOMY
JIAHIIOTY 3HaXOJAThCS morepeny (oxycHoi komnanii. o
TaKMX EJIEMEHTIB MOXHA BIJJHECTH IOCTadaJIbHUKIB
CHPOBUHH, MaTepiaiiB, KOMIOHEHTIB.

- MPOEKTH TPOTPECUBHOI iHTErpaunii nependavaroTh
po3Butok EJIC 3a paxyHOK €JIEMEHTiB, M0 Yy
JIOTICTHYHOMY  JIHIIOTY  CHiAyloTh 32  (DOKycHOO
KOMIIaHI€I0, a caMe 3a PaXxyHOK MOCEpPEIHHKIB ONTOBUX
a00 po3apiOHMX.
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- IPOEKTH TOPU3OHTAILHOI IHTETpallii 3a CBOI0 METY
MarTh 30inpmeHHs EJIC 3a paxyHOK TOTJMHAHHS
KOHKYPEHTIB.

Jlo  TpoexTiB  IHTEHCHMBHOTO  IPOTPECHUBHOTO
po3Butky EJIC BIiZHOCATBCS TIPOEKTH PEIHKUHHUPIHTY,
pectpykrypm3anii ta mopnepHizanii EJIC. Bpaxopyroun
€KOJIOTIYHY OpIEHTOBAHICTh JAHOTO THITY JIOTICTHYHHUX
cUCTEM, MOBa e Ipo EeKOJOTIYHHMH pEeiHKWHHPIHT,
€KOJIOTIYHY PECTPYKTYpHU3AIIiI0 Ta CKOJIOTIYHY
MO/JIEpHI3allilo.

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

IIpoext exomoriunoi pectpykrypusanii EJIC —
KOMIUTIEKC [ili, OOMeKeHHi B Haci Ta pecypcax, LI
SKOTO € 3MiHa cTpykTypu EJVIC nusixoMm peoprasizamii
€JIEMEHTIB Ta peOpMyBaHHs 3B’S3KIB MDK HUMH 3ayIs
MBUIIEHHS €KOJIOr0-eKOHOMIYHO iHHOCTI EJIC.

[Mpoekt exonoriynoi MonepHizauii EJIC 3a cBoio
METYy Ma€ OHOBJICHHS JIOTICTHYHOI iH(pacTpyKTypu Ta
TEXHOJIOTIYHUX TPOLECIB HAJaHHS JOTICTHYHUX MOCIHYT,
3aBISKM  YOMY MIiJBHIIYETHCS  EKOJIOTO-CKOHOMIYHA
uinnicts EJIC.

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

Takox, sk i mpoektn po3BuTKy FEJIC, NpoOeEKTH
po3BuUTKYy EJIII MOXYyTh HOCUTH HpPOTPECHUBHUH Ta
perpecuBHUM XapakTep.

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

[Mpoext nuBepcudikauii EJIIT wmae 3a Mery
PO3LIMPEHHS HOMEHKJIATYPU EKOJIOTICTUYHUX MOCIYT,
3aBJISIKM YOMY 30UIbIINThCS pi3HOMaHITT EJIII. TIpoexTr
nuBepcUdikaiii  MOXHA  MOMUIMTH  HA  MPOEKTH
KOHLEHTPUYHOI, TOPU3OHTAIbHOI Ta KOHIJIOMEpAaTHOI
nuBepcudikaiii B 3a’eXHOCTI Bifg o0paHoi crparerii
JIuBepcHUdiKarii.

[Ipoext mudepenmianii EJIII cupsMOBaHWA Ha Te,
006 cTBopHUTH Oe31id Monudikariit EJI11.

IIpoextu perpecuBHoro po3sutky EJIII wmatotrh Ha
MEeTi MpsME CKOPOYCHHS HAJaBaHWX EKOJOTICTHYHUX
MOCITyT a00 X ayTCOPCHHT.

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

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

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

MPOEKTaMU E€KCIUTyaTaIliiHOl Ta pereHepaTHUBHOI (a3u
mynbrinpoekty EJIC, B Tporeci BUKOHAHHS SKHX
CTBOPIOIOTHCS YHiKanbHI EJIII. He nuBisiquch Ha Te, IO
Ha eKCIUTyaTalliifHil Ta pereHepaTuBHii (a3ax KUTTEBOTO
mukry  npoekty  EJIC  3milCHIOETBCSA — OmepamiiiHa
OUUTBHICTH 3 TIPOCYBaHHS TPAMHUX Ta 3BOPOTHHX
MarepialbHUX TOTOKIB, i MOXHAa BBakKaTH TaKoOlO, IO
CKJIQJIAETHCS 3 MHOKHMHU OKPeMHUX MOHOIPOoeKTiB. CripaBa
B TOMY, 1110 KOXHUH EJII] € TUCKPETHUM, yHIKaIbHUM, Ha
HOro OTpUMaHHS BUIUIIOTbCS 0OMEKEHI PeCypcH Ta 4ac,
TOOTO TIOBHICTIO BiJIITOBITa€ BUMOTAM JI0 MIPOEKTY.

BucnoBku. HeratuBHuii BIMB  TOCHOJApPCHKOI
IISUTBHOCTI Ha CTaH €KOCHCTEM TPHU3BIB 0 HEOOXiTHOCTI
BpaxyBaHHS E€KOJIOTIYHOTO aCIEKTy HPH MPOEKTYBaHHI Ta
(YHKIIOHYBaHHI CKJIaJHUX CKOHOMIYHHX CHCTEM, [0
sxkux Hanexatb JIC. Bunuk nHoBuit tumn cucteM — EJIC, ski
CIpsIMOBaHI Ha NPOCYBaHHS TNPSAMHUX Ta 3BOPOTHHUX
JIOTICTUYHHX MOTOKIB 3 ypaxyBaHHIM €KOJECTPYKTUBHOTO
BIUIMBY Ha JOBKLILJIA.

JouineHo posrnsaati  ynpasiinas EJIC  uepe3
npu3My  mpoektHoro miaxoay. Ilpoexr EJIC, sk
KiOepHeTHYa CUCTeMa, Ma€ 00’ €KT YIPAaBIiHHSI — CHCTEMY
ynpasiiaasa EJIC, 06’extn ynpaBminasa — EJIC ta EJIII,
CIIEMEHTH BHYTPIIIHBOTO CepeloBUIma mpoekty EJIC
¢dbopMyrOTh HOrOo MpOeKTHUH moTeHHian. OCHOBHUMH
BIIACTUBOCTAMHU TpoekTy EJIC €: mijgecnpsIMOBaHICTB,

YHIKaJIBHICTB, CKJIAHICTb, JIETePMIHOBAHICTB,
aBTOHOMHICTb.

[Ipoextn  mixkpo-,  me3o- ma  maxpo-EJIC
BIIPI3HSIOTBECSA 33 KJIACOM, MAacITaboM, TPUBATICTIO,
CTyIIEHeM CKJIQJHOCTI Tomo. B crarri BH3Ha4YeHO
KjIacuQikaniiHy NPHHAIEKHICTh TPOEKTIB  Me30- Ta

maxpo-EJIC, 1m0 BpaxoBYIOTh 3arajbHi Ta croenuidHi
krmacuikamiifHi O03HAKM TPOEKTIB, Ta MOPIBHSIHO IX 3
MIPO€EKTaMU Me30- Ta Maxpo-JIC.

Criertudiani 0COOIMBOCTI MIPOEKTIB EJIC
BimoOpakeHO B iX BiacHii kiacudikamii. B sxocti
0a3oBoi  KiacH(iKalmifHOI  O3HAKK  IPOIOHYETHCS
BUKOPHCTOBYBAaTH NPHUYMHY pealtizauii abo mpu3HadYeHHS
NPOEKTY: CTBOPEHHS, PO3BUTOK a00 (YHKIIOHYBaHHS
EJIC. TIpoekTn CTBOpEHHSI KIacu(iKylOTh 33 TPOIYKTOM,
IO YTBOPIOETHCA. IIpoeKTH PO3BUTKY KNacHU(iKyrOTh B
3aJIXKHOCTI BiJl 00 €KTY UM Cy0’€KTY YNpaBIliHHSA, BULY Ta

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

THO®OPMAIIMHO-AHAJITUYHUN CYTIIPOBIJI IPUMHATTSA 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 KynsTyp. HaBeneHO 0coOIMBOCTI BIUIMBY IPOEKTHOTO CEPEOBUINA HA BUKOHAHHS NPOEKTIB 30MPaHHS O3MMOrO pimaKy. AKIEHTOBaHO Ha
BaroMOCTi CBOE€YaCHOTO BUKOHAHHS POOIT y MPOEKTax 30UpaHHS BPOXKAIO KYJIbTYpH, a TAKOXK PO3B’SI3KY 3aBIAaHb i3 Y3rODKEHHS 3MICTy (TE€XHIYHOrO
OCHAILICHHS TEXHOJIOTTYHHUX HPOLECIB OONPUCKYBAHHS CTEOJIOCTO0 CKJICIOBAYaMHU Ta KOMOAHOBOrO 30MpaHHS HACIHHS) Ta 4acy poOiT y IMpPOEKTax.
O3HaueHO BaroMicTh BIUIHBY OIiOJIOTIYHHX IIPOLECIB JOCTUTAHHS O3HMOIO pillaky Ta arpoMeTeOpOJIOTiYHMX yMOB Ha YacoBi OOMEKEHHS
(YHKUIOHYBAaHHS TEXHIYHOTO OCHALICHHS MPOEKTIB. 3a3HAYCHO, IO TAKUH BIUIMB 3yMOBJIOE MIHJMBICTH TEPMiHIB MOYATKy POOIT, a TaKOX iX
TPUBAJIOCTI 1 IMO3HAYAETHCS HA (PyHKIIOHANBHHUX MOKAa3HHKaX e()eKTHBHOCTI NPOEKTIB 30MpaHHS BPOXKAIO0 O3MMOro pinaky. JloBeneHo HeoOXimHICTH
BpaxyBaHHS IMX OCOONMBOCTEH y CTATUCTHYHIM iMITAariifHii MOZENi NPOEKTIB TEXHOJOTiUYHOI CHCTeMH 30HMpaHHS Bpoxkaio pimaky. Hasemeno
PO3pOOKyY 1 pe3y/bTaTi BUKOPHCTAHHS iH(OpMALiHO-aHATITHYHOI CUCTEMH JUTsl MIATPUMKHU MPOLECIB YIPaBIiHHs NpoekTamu. [10ka3aHO METOIHKY
BpaxXyBaHHs BIUIUBY IPOEKTHOTO CEpeOBHINA (IIPeAMETHI Ta arpOMETEOPOJIOTidHI YMOBH) Ha TEPMIiHU Ta CBOEYACHICTh POOIT y MPOEKTaX 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 IMITauiifHOI MOIEITIO i3
3aJaHUMH{ [OYaTKOBHMH JAHUMU IOAO TEXHIYHOTO OCHAIIEHHs (BHCOKOKIipeHCHUH obmpuckyBau Mekosan Tecnoma Laser4240-30 Ta xomOaitn
CLAAS Mega 360), copTy KyJIbTypH Ta Mex Ii BUpoOHHYO{ IIomti. Po3xkpHuTo 0c06IMBOCTI BIUINBY TOJIOBHUX CKJIAJOBHX IPOEKTIB 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 KOpEISLiHHI 3a1€XXHOCT] (yHKIIOHATEHUX MTOKa3HUKIB €()eKTHBHOCTI TEXHOIOTTYHUX
CHCTEM BiJl 00CATIB pOOIT y IPOEKTAX 32 BpaXxyBaHHS BILIMBY IIPOEKTHOTO CEPEIOBHUINA.

KarouoBi cioBa: iHdopmamiiiHa cucTeMa; CTaTUCTHYHE iMiTauiiiHe MOJEIIOBAHHS; YMPABIiHHA 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 NNPUHATHSA PEINEHUA B
ITPOEKTAX PA3BUTHUS TEXHOJIOI'MYECKHUX CUCTEM YBOPKH YPOKAS

PackpbIThl NPEIIOCHUIKN CO3JAHUS U HCIOJIB30BAHUS MH()OPMALMOHHO-aHAIMTUYECKUX CHUCTEM UL MOAICPIKKM HPUHATUS PEIICHHH B MPOEKTaxX
yOopku ypoxass pacteHuil. [IpuBeneHbl OCOOCHHOCTHM BO3JCHCTBUS NPOEKTHOM Cpelbl Ha BBINOJHEHHE IPOEKTOB YOOPKH O3UMOrO parca.
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
BIIMSHUE MPHBOAUT K M3MECHYMBOCTH CPOKOB Hadaya paboT, a TaKkKe UX IPOJOJDKMTEIBHOCTH M CKa3blBAeTCS Ha (DYHKIMOHAIBHBIX MOKa3aTelsix
9 HEKTUBHOCTH IPOEKTOB YOOPKHU ypoiKasi 03UMOro parca. J[okazaHa HeoOXOAUMOCTh ydeTa ITUX OCOOCHHOCTEH B CTATUCTHYECKOW MMHTALIMOHHOU
MOJIEJIY IIPOSKTOB TEXHOJOTHYECKOH CHCTEeMBI YOOpKH ypoxkas parca. IIpuBemeHbI pa3paboTka M pe3ysbTaThl HCIOJIb30BaHHS HH(OPMAIOHHO-
QHATMTUYECKON CHCTEMBI JUTS O/ICPKKH TIPOLIECCOB YIPaBICHHUS poekTamu. [1oka3aHa METOANKA ydeTa BIUSHUS IPOCKTHOI cpeibl (IPeIMETHEIC U
arpoMeTeopOJIOTHUECKHE YCIIOBUS) Ha CPOKM M CBOEBPEMEHHOCTh PaboT B mpoekTax yOopku ypoxas. OmucaHa 1enecooOpa3HOCTh CO3aHMs
HMHUTAIMOHHBIX MOJENeH M METOINKa OTPaKCHHS BEPOSTHOCTHBIX YCIOBHH (DYHKIMOHMPOBAHUSI TEXHHYECKOTO OCHAINCHUS IPOEKTOB yOOpKH
ypoXKasi CeIbCKOXO3SAHCTBEHHBIX KyJbTYp. BBINONHEHBI KOMIBIOTCPHBIE 3KCIEPUMEHTHI C MMUTAIHOHHON MOJEINBIO C 33JaHHBIMU HA4YalbHBIMH
JIAHHBIMH 110 TEXHUYECKOMY OCHAILIEHHIO (BBICOKOKIMPEHCHBIN onpsickuBaTeab Mekosan Tecnoma Laser4240-30 u xombaitn CLAAS Mega 360),
copTa KyJIbTYpPHl U TPaHHMI] €¢ IPOU3BOACTBEHHOI Iuomany. PackpbIThl 0COOCHHOCTH BIMSIHHSL OCHOBHBIX COCTABIISIOIINX IIPOEKTOB YOOPKH yposKast
CEJIbCKOXO3SMCTBEHHBIX KYNbTYp Ha MOKa3atend ux 3d¢exTuBHOCTH. MopeInpoBaHUE BBHINOIHEHO JUIS 3a[aHHBIX MPEACTIOB IPOU3BOACTBEHHOM
miomaau o3umoro parca — 10-500 ra ¢ momraroBeiM ee yBenudenneMm — 10 ra. YCTaHOBIICHBI KOPPEISIIIMOHHBIC 3aBUCUMOCTH (DYHKIIHOHAIBHBIX
XapaKTePUCTHK d(PPEKTUBHOCTH TEXHOIOTHIECKUX CHCTEM OT Pa3MepoB padoT B IPOEKTAX C yIETOM JSHCTBHS IPOSKTHOH CpeIbl.

KuioueBble ciioBa: nHGOpPMAIMOHHAs CHCTEMA; CTATHCTUYECKOE MMHTAIIMOHHOE MOJCIMPOBAHHE, 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 TOIIO. Boanouac, 3a3HaYeHI MIPOEKTU
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
iHpOpMaLifHIX CHCTEM i3 CYNPOBOAY YHPABIiHCHKUX
piIIeHB.

XapakTepHOIO OCOOJMBICTIO TPOEKTIB PO3BUTKY
TEXHOJIOTIYHAX CUCTEM PUIBLHHIITBA € T€, 110 CBOEYACHICTh
pobIT y TmpoekTax, 30KpeMa i3 30UpaHHSI BpPOXKAIO
CUIBCHKOTOCIIONAPCHKUX ~ KYJBTYp, BIUIMBAaE Ha  iX
e(hexTUBHICT, (IO3HAYAETHCS HAa 00CSIrax OTPUMAaHOI
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
arpoMeTeOpOJIOTIYHIX YMOB BiJIOBIIHOTO KaJEHAAPHOTO
mepiomy poOOTH MOXYTh  BINTEpPMIiHOBYBaTHCS Ta
BUKOHYBaTHCs 13 3ami3HeHHAM. lle mpusBomuTnMe 10
TEXHOJIOTIYHOTO PH3MKY — BIPOTIAHOCTI  3HIKCHHS
BpPOXKaiHOCTI KyJbTYyp (TEXHOJOTIYHUX BTpar) uepes
HecBoevacHicTh pobit [1].

BpaxyBaHHS 1IMX 0COOJIMBOCTEH MPOEKTIB PO3BHUTKY
texHooriunux cucreM AIIK mnortpedye 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, MIO IS YIIPABIIHHS IPOEKTAMHU
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
BIUIUB € CTOXaCTHYHHUM TO CBO€YACHICTH POOIT y MPOEKTaX
XapakTepu3yBaTuUMeThcss pu3nkoMm [8]. BpaxysanHs miel
OCOONMBOCTI TPOEKTIB 30WpaHHS BPOXKAK KYJIBTYP
[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
MIPOEKTAMH.

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-010I0TIYHUX sIBUII Ta mporecis (puc. 1) [11]:
1) HakoNWYEHHS POCIMHOI €(PEeKTUBHUX TeMIlepaTyp
MOBITPs; 2) TEMINB 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 pilaKy, KOTpi gka GopMmye 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

PO3TpPiCKyBaHHsI CTPYUKIB Ta CAaMOOCHUIIAHHS HACIHHS, IO
Mmoxe csarayti 90-100% srpar [11]. s "BupiBHIOBaHHS"
CTHIJIOCTI HACIHWH, OTPUMAHHS OLIBIIOI iX OJIIHHOCTI,
3HW)KEHHsT OO0CATIB TEXHOJOTIYHUX BTpaT, a TaKoX
30UIbIIEHHST 00CSTIB 310paHOr0 BPOXKal0 BUKOPUCTOBYIOTh
TEXHOJIOTII0 PSIMOTO KOMOaliHyBaHHS 3
repea30uparTsHIM 0OTPHUCKYBaHHIM cTe0I0CTOI0
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, 10 MOXeE
OyTH OTpUMaHUii 32 PaxyHOK MPUPOCTY 71 Macu HaCiHHs
MDX I[TOYaTKOM Ta 3aBepHICHHSAM poOiT y mpoekrtax [10].
JouinpHiCTh BUKOPHCTAaHHS IOKa3HHKA YaCTKH CYXHX
CTPYUKIB € JUIS MPUAHSITTS PIICHHS MIOAO MOYaTKy poOiT

(7,,) TomArac B TOMY, IO HAa MHPAKTHIi B IOJBOBHX

yMOBaxX MpOCTille 1 IIBUAIIC OLIHIOBATH CTHIIICTh
YpO’Kar0 03UMOTO pilmaKky 3a SKiCHHM CTaHOM CTPYYKIB.
e He moTpedye JOOATKOBUX BHUTpPAT Yacy Ta OOJIATHAHHS
JUTSL BCTAHOBJICHHSI CEPEIHBOT BOJIOTOCTI i MacH HACiHHSI.

BinmoBigHO 10 IbOTO HAMU CTBOPEHO CTATUCTUYHY
iMiTaliiHy MoOJenb poOIT y TMPOEKTax, MO0 BpaxyBYe
ONMMCAHMH  BIVIUB  TIPOEKTHOTO  CepeojBHINA.  li
3aCTOCYBaHHSA Ja€ 3MOTYy pealizyBaTd iH(pOpMamiiHO-
AHATITHYHUHA CYTIPOBIJ NPUHHATTA pPIMIEHb Yy MPOEKTaX
3aBISIKM BUKOHAHHIO KOMIT'FOTEPHHX EKCIIEPUMEHTIB.
OmpaiioBaHHsl pe3ysbTaTiB IIMX EKCIIEPUMEHTIB Ja€e
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 MOACTIOBAHHS JAJI0 3MOTY

HACTYITHUX TOKa3HHKIB: 1) BajoBoro obcsary 3ibpaHoro
BpO’Karo; 2) BaJOBOTO OOCATY BTPA4eHOTO BpOXKaio; 3)

BCTAaHOBUTH  OIIIHKM  MAaTEMAaTHYHOTO  CIIOMAIBaHHSA  MHUTOMIi OOCSTH 3i0paHOTO BpOXKAIo.
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3aJ]aHOr0  BapiaHTy  TEXHIYHOTO
OCHAIIIEHHA Mekocan Tecnoma Laser 4240-30 Ta
CLAAS Mega 360, SKe ¢byHKIIOHYE B
arpoMeTeopoJIOTIYHIX YMOBax SIBOpIiBCHKOro paioHy
JIpBiBCHKOI OOmacTi ming 4yac 30MpaHHA O3WMOTO piMaKy
copty AHTapis. CTaTHCTHYHE IMiTalliifHe MOJIEIIOBAHHS
BUKOHYBaIM JUIs 33JaHUX MEX BUPOOHHMYOI ruromii (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
OCHOBHUX (DYHKIIIOHATBHUAX TOKA3HHUKIB C(PEKTHUBHOCTI
po0Oir y npoekrax [20].

OTtpumani pe3yibraTé (pucC. 2) NEPEKOHYIOTH Y
TOMY, IIIO TIOYATOK POOIT y MPOEKTax 30MpaHHS BPOIKAIO
03MMOT0 pinaky 3 MOMeHTy mosBu 70% CyXux CTpydKiB
(&,, ) Ha TONi MiABMIIYE BipOTiAHICTH OiMbIIMX 0OCATiB

310paHOro BPOXKAK0 Ta MEHIIMX HOTO BTpar [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 CIIO/iBaHHs OOCSTiB TEXHOJIOTIYHNX BTPAT BiJl ILIOLI]
03MMOTO PilaKy 3a pi3HUX [UIAHOBHX TEPMiHIB IOYaTKy poObiT y IpoeKTax

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 cTpyviie) 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 pPOOOTH y MPOEKTaX
BUKOHYBaTHMYThCS Y3TOJKEHO i3 JOCTUTaHHSM BPOJXKAlo.

Toxmi mpocTiii AOCTHIVIOTO BpOXKAKw Ha Tom  Oyne
MiHiManbHUM (puc. 3, Tab.).
OTxe, iH(pOpMaIiHO-aHATI THYHHI CYIpOBiJ

MPOIICCIB YIPABIIHHSA MPOEKTAMH, a TaKOX Y3TOKCHHS
pobiT (Wacy Ta 3MICTy TIPO€EKTiB), pecypciB Ta
VOpPaBIIHCEKAX pIilIEeHh 13 3aKOHOMIPHOCTSIMH BIUTHBY
NPOEKTHOTO CEPEeNOBHIIA Ja€ 3MOTY 3HAXONUTH Take ixX
"CHiBBiOHOIIEHHA", 3a SKUX TNPOSIB TEXHOJOTIYHOTO
pu3uKy Oyle HEe3HaYHUM Ta JOCATATUMETHCS MaKCHMyM
e(heKTHBHOCTI MIPOEKTIB.

BucHoBKkM. VYIpaBiiHHS TNPOEKTaMH  30MpaHHS
BpPOXAK CUIBCHKOTOCIOIAPChKUX KYJIBTYp Mepeadadae
BUpINICHHS 3aBJaHHS IOA0 MiJABUIIEHHS iX IIHHOCTI
3aBJISIKH BPaXyBaHHIO CTOXaCTHYHOTO BIUIUBY MPOEKTHOTO
cepenoBuIla (30Kkpema, MpeaIMeTHOT Ta
arpoOMEeTEOPOJIOTIYHOI CKIAI0BUX). Po3poOiieHHsT MeTOIiB
1 MoJeneit, o BPaxOBYIOTH i OCOOJIMBOCTI AaCTh 3MOTY
CTBOPUTH  iHPOpPMALIHHO-aHANITHYHY CHCTEMY  JUIS
MIATPUMKH TIPUHHATTS PIlIeHb M 9ac peami3amii Imx
MIPO€EKTIB. BUKOHAHHS KOMIT'IOTEPHUX EKCIIEPHMEHTIB i3
UMK MOJCISIMH Ja€ 3MOTYy KUIBKICHO  OI[IHHTH
MOKa3HUKK e(pEeKTHBHOCTI pPOOIT y NpOeKTax, a Toi
OOIpyHTYBaTH YIpPaBIiHCHKI DIlIEHHS OO0 peaji3auii
BINOBITHUX  MpOIeCiB Ha  mpaktumi. OTpumani
pe3ysibTaTd MOZEJIOBAaHHS IEPEKOHYIOTh y TOMY, IO

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

nosiBu 70% cyxux CTpPYdYKiB (€o.7) O3MMOro pimaky naae
3MOTI'y 3a0€3MeYNTH MOPIBHIHO OiNbIN 00CsATH 310paHOro
BpOXKal0 Ta MEHII 00CATH TEXHOJOTIYHUX BTpaT (puc. 2
Ta puc. 3). Y TakoMy pa3i 3a0e3medyBaTUMETHCS
parioHansHe BUKOPHCTAHHS OJIMHUIII TUTOII
MiANIPUEMCTBA,  TIOPIBHSAHO  OUIbIle  3aBaHTA)KEHHS
TEXHIYHOTO 3a0e3INeUeHHs] MPOEKTIB, MEHIII 00CsTH
He310paHKuX IUIONI 03MMOTO pilaKy Ta OUIBIIMK BalOBHH
obcar 3i0paHOro Bpokaro. BCTaHOBJIEHI 3aJI€KHOCTI
00cATiB TEXHOJIOTTYHUX BTPAT BiJ] IUIOIII O3MMOTO pilmaKy
OTHCYIOTBCS TOJIHOMOM TpPETHOro CTymeHs (Tabn.) ix
BUKOPHCTAHHS JAa€ 3MOTY 3AIHCHUTH BapTiCHE OI[IHEHHS
e(hexTUBHOCTI 1HPOPMAaLiHHO-aHATITHYHOTO CYIPOBOAY
MIPOEKTIB 30MPaHHS BPOXKAIO.
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CTPATEI'TYHE YIIPABJIIHHS PEKJIAMOIO ITPOTAI'OM JKUTTEBOI'O IUKJIY TOBAPY

IIpeamMeToM JOCiKEHHS € po3pobKa cTpaTerii ONTHMAIBHOTO yIpaBIiHHS BUTPaTaMy IiANPUEMCTBA Ha PEKJIaMy IIPU BUBEICHHI HOBOTO TOBapy Ha
PHHOK BIPOJOBX BCHOTO HOrO KUTTEBOrO LUKIY. JlJIsi MOJETIOBaHHS OUHAMIKUA HPOJAKIB HOBOrO TOBapy B CTATTi 3amporOHOBaHa Mojudikaris
mogzeni mudy3ii iHHOBawil bacca, sika 103BOJISIE YKMCETFHO MOJEIIOBATH BIUIMB BUTPAT HA PEKIAMy Ha IHTCHCHUBHICTH MPOJAXIB 3 OOKY IBOX IpyIl
CIIO’KHMBAYiB, BUUIGHHX B MOJIEN, a caMe HOBaTopiB Ta imMiTaTopiB. C(hopMyIb0BaHO 3a7ady ONTHMAIBHOIO YIPABIiHHSI BUTPATAMH Ha peKJIaMy A
MPOCYBaHHsI TOBapy MPOTIrOM HOro JKMUTTEBOTO LHUKIY. B sIKOCTI KpUTEpilo OMTHMAIBHOCTI 0OpaHO OYiKyBaHy YHCTY IMOTOYHY BapTiCTh TPOIIOBHX
MOTOKIB Bif peani3arii ToBapy. [lokazaHo, sk BUpILIKTH LIO 33734y 3a AONOMOIOI0 METOIB AMHAMIYHOTO mporpamyBaHHs. Po3po6ieHo i mporpamHo
peai30BaHO aITOPUTM YHCEIBHOTO IONIyKy HPOTrPaMH ONTHMAIBHOTO YIPABIiHHS BHUTpaTaMd Ha peKiIaMy Ha 0a3l METOQy CTHCKAarouHX
BinoOpaxeHb. B pe3ynbTati poOOTH alnropuT™My BCTAHOBIIOETHCS ONTUMAIIBHUI PiBEHb BUTPAT HA peKiiaMy y (GopMi 3aKOHY i3 3BOPOTHIM 3B SI3KOM, 1€
B SIKOCTI 3MIHHOI CTaHy CHCTEMH BHCTYIIA€ CTYIIEHb HACHUeHHsI pUHKY. Ha w1iif OCHOBI MOJKHA BCTAHOBUTH ONTHMAJIBHHII PIBEHb BUTPAT HA PEKJIaMy B
KOXKHOMY IIepiofii 4acy i HOpIBHATH TPaeKTOpii MpoJaxiB MPH Pi3HHX CTpATEerisfixX YHPaBIiHHS pekiaamoro. OKpeMo JOCTiIKEeHI BUIAJKU peKJIaMHu,
CIpsIMOBAaHOI Ha IHHOBATOpiB Ta imiraropiB. IIpoBeneHi 4mcenbHI eKCHEPUMEHTH, Ha 0a3i SKMX BH3HAYEHO SIKICHI XapaKTePHCTHKH CTpaTeril
ONTHMAJIBHOTO YIPABIiHHSA BHTpaTaMH Ha peKjaMy Uil [MX ABOX BUMAAKiB. JlocmimkeHo BIUIMB oOpaHOi cTpaTeril ympaBiiHHS Ha (GopMmy Ta
TPUBATICTH JKUTTEBOTO IHUKIY TOBApy. 3poOJICHO BHCHOBKHU IIPO HOPIBHSAIBHY €KOHOMIUHY e()eKTHUBHICTH Pi3HHX CTpaTeriil yImpaBliHHS PEKIaMOIO.
OnruMisaliis BUTpaT Ha peKiIaMy 3a JOIIOMOIOI0 pO3poOIeHOI METOAUKH Ja€ MiANpPHEMCTBAM MOJMIIMBICTH HEPEBIPUTH, UM € 3aIIAHOBAHUH DPiBEHb
LIMX BUTPAT HAUTMIIKOBUM YH HEJOCTaTHIM. 3alpOIIOHOBAaHA METOAMKA J03BOJISIE HE TLIBKU 3HAXOIUTH ONTHMAJIbHI PO3MIpH BilpaxyBaHb Ha PEKIaMy
B 3aJIEXKHOCTI BifI CTafii JKUTTE€BOr0 LUKITY TOBApY, ajle i MPOrHO3yBaTH 0OCATH MPOAXKIB Ta MPUOYTKH UL MalOyTHIX MepioiB.

KurouoBi ci1oBa: )KuTTEBHIA LUK TOBapy; Audy3is iHHOBawiii; Mozess bacca; pekiaMa; onTuMaibHe yrpasiiHHS, JHHAMIYHE IPOrpaMyBaHHs;
METO/] CTHCKAIOYHX BiZ0OpaXKeHs.

O. C. MEJIBHHKOB

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

ITpenmeToM ncceioBaHms SIBISETCS pa3padOTKa CTPaTerHy ONTHMAIBGHOIO YIPaBJICHHS PacXoJaMy Ha peKiaMy HPH NPOJBIKCHUH IIPEIIPHUATHEM
HOBOT'O TOBapa Ha PHIHOK B TE€UEHHE BCETO €ro >KU3HEHHOro Hukia. [ MoenupoBaHHUs AMHAMHUKU IIPOJAXK HOBOIO TOBAapa B CTAaThe IPEIIOXKeHa
Moaudukanus Moxenu qupdy3un nHHOBanMi bacca, MO3BOJIIOMAs YHCICHHO MOJEIHPOBAThH BIIMSHHE PACXOIOB HAa PEKIaMy Ha MHTEHCHBHOCTH
NPOJ@XX CO CTOPOHBI IBYX TPYII NOTPEOHMTENEH, BBIIEJCHHBIX B MOJENHM, a MMEHHO WHHOBATOpOB M HMMHTaTopoB. CdopMmynmpoBaHa 3amada
ONTHUMAJBLHOTO YIpPABICHUS PAcXofaMH Ha PEKJIaMy Ha IIPOJBIIKCHHE TOBapa B TEUCHHE BCEr0 €ro XKMU3HEHHOTO LMKIA. B kauecTBe KpHTepus
ONTHMAILHOCTH BBIOpaHa OXKHJaeMas YucTasl IPHBEJICHHAs! CTOMMOCTD JEHEKHBIX IIOTOKOB OT peasl3alliyl ToBapa. PazpaboTana MeToIHKa perIeHus
9TOH 3alaudl MOCPENCTBOM METONOB IMHAMHYECKOTO IPOrpaMMHpoBaHUs. Pa3paboTaH M MpOrpaMMHO PEalnn30BaH AITOPUTM YHCICHHOTO IOMCKA
MPOrpaMMbl ONTHMAJILHOI'O YIPABJICHUS 3aTpaTaMH Ha pekiaMy Ha 0a3e MeroJa CXKMMAMIUX OToOpaxkeHHd. B pesynbrare paboThl anropurMa
YCTaHaBIMBACTCS ONTHMAIBHBEI YPOBEHb PacXolOB Ha pekiamMy B (opMe 3aKoHa ¢ OOpaTHOH CBS3bIO, TA€ B KauecTBE IEPEMEHHOW COCTOSHYIS
CHCTEMBI BBICTYNAeT CTENICHb HACHINIEHHs phIHKA. Ha 3TOH OCHOBE MOXKHO YCTAaHOBHTH ONTHUMAJBHBIH YPOBEHb PEKIAMHBIX H3IEPIKEK B KaXKIOM
HepHoJie BPEMEHH M CPaBHUTh TPACKTOPHMH IIPOAAXK IPU PA3HBIX CTPATErusX YMpaBieHHUs pekiamoil. OTAEIbHO HMCCIEJOBAHBI CIIydad PEKIIaMbl,
HanpaBJIeHHOH Ha WMHHOBaTOPOB M HMHTAaTOPOB. IIpOBeNEeHBI UHCICHHBIE OKCIEPUMEHTHI, Ha 0a3ze KOTOPHIX OIpeNeleHbl KaueCTBEHHBIE
XapaKTEePUCTHKH CTPATeTHMH ONTHMAIHGHOTO YIPABJICHWS pacXoJaMH Ha peKlaMy Ul 3THX JABYX ciydaeB. McciienoBaHO BIHSHHE BBIOpaHHOW
CTpaTerny ynpasieHUs Ha GOpMy U ATHTEIFHOCTh KU3HEHHOTO KA ToBapa. Cle/iaHbl BHIBOABI O CPABHUTEILHON SKOHOMUUYECKOH 3 (hEeKTHBHOCTH
Pa3IMYHBIX CTPATEruil yHpaBieHus peknaMoil. ONTUMH3aNKs 3aTpaT Ha PeKsiaMy C IOMOIIBIO pa3pabOTaAHHO METOAMKH MO3BOJISAET MPEANPUITHSIM
NIPOBEPHTH, SIBISETCS JIM 3aIUIAHHPOBAHHBIH YPOBEHb 3THX PAcXOJOB M30BITOYHBIM WM HENOCTaTOYHBIM. IIprMeHEeHHe METOIMKH IMO3BOJISIET HE
TOJIBKO HAaXOJUTh ONTHUMAJbHBIC pa3MEepbl OTYHCICHUH Ha peKiaMy B 3aBUCHMOCTH OT CTAJHU JKM3HEHHOTO I[HKJIA TOBapa, HO M IPOTHO3HPOBATH
00BEMBI TIPOIAK M NPUOBUIH [UIs OYyIIUX IEPUOIO0B.

KioueBnle c10Ba: XU3HEHHBIH UK ToBapa; Mud¢ys3us MHHOBAIMI; Monens bacca; pekiama, ONTHMaibHOE 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
CydYacHiI  CKOHOMIIli  IHHOBaIliiHa  JISUTBHICTE €
HEOoOX1THOIO YMOBOIO KOMEpLiHHOTO yCIIixy

HiIIpueMcTBa Ha PUHKY. J[ns 3a70BOJICHHS MiHJIMBHX
moTped CIIOKMBAYiB IMiANMPHUEMCTBA ITIOBHHHI MOCTIHHO
po3pobisiTh HOBI ToBapu Ta mochyru. [Ipote, po3poOka
HOBHX TOBapiB BHMAara€ ICTOTHHX BHTpPaT, a IXHE
MIPOCYBaHH] HAa PUHOK TOB'S3aHE 31 3HAYHIMH PU3HKAMHU.
B mux ymoBax ocobiauBy poibp HaOyBae edekTuBHe
BUKOPHCTaHHS MapKETHHTOBHX IHCTPYMEHTIB YIPaBJIiHHS
30yTOM 1, HacamIiepes1, peKJIaMH.

IIpu IUIaHyBaHHI peKIaMHOL JUSUTBHOCTI
MiANPUEMCTBA, OCOONMBO MNpPH  TNPOCYBaHHI  HOBOL
MPOJYKIii, 3HA4YHOI poji HaOyBae KOHIEMLIS XHTTEBOTO
mukry ToBapy (OKLT). BigmoBimHo mo mi€i koHmemii,
KOXXCH TOBAap Y CBOEMY PO3BUTKY NPOXOJHUTH HACTYITHI
cranii [1, 2]:

1) BopoBaJKeHHs TOBapy Ha PUHOK;

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

3) crais 3pinocTi i MOCTYMOBE HACHYCHHS PUHKY;

4) ciag npoaaKis;

5) BUBEJICHHS TOBAPY 3 PHUHKY.

Tunosa ¢popma XKIT naBenena Ha puc. 1.

Soym
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Puc. 1. TunoBa opma KpUBOI KHUTTEBOTO IIUKIY TOBapy [3]

Iupoky monyJsipHiCTh IIPH MOJICTIOBAHHI TUHAMIKH
NPOCYBaHHs HOBHMX TOBapiB Ha PHHOK Halyna Teopis
mudysii iHHOBamii [4; 5]. Y Mexax miei Teopii audysis
BU3HAYAEThCA SK IPOLEC, Yepe3 SKUH  iHHOBALs
MOMINPIOEThCA KOMYHIKAIIHHUMH KaHallaMH y dYaci H
MIPOCTOPI.

Ha mnpomec nudysii iHHOBamiii BIUMBae Oe3imiy
¢axTopiB, HacamIiepen, XapakTep iHHOBauUii i mpupona
TOTO COLIAJILHOTO CEPEeAOBHIIA, B SIKE BOHO BBOJIUTHCS.
Ha mBuakicts andysii HOBOro ToBapy MOXKYTb BILUIMBATH
PI3HOMaHITHI ~MapKETHHIOBI IHCTPYMEHTH, 30KpeMa,
pexiama. PazoM 3 TuM, Mojeli KIUJIBKICHOTO aHaizy
TaKOro BIUIMBY PO3pPOOJIEHI HEAOCTATHBO, IO YCKIAJIHIOE
CTpaTeriyHe IUIaHyBaHHS BUTpAaT Ha PEKIaMy BIPOJOBXK
XKILT.

AHasi3 ocTaHHIX gocailkeHb i myOJikamii.
IMonsttss nndysii iHHOBawiii Oyno BHepuie BBEAEHO
¢panmy3skuM comiosniorom I'. Tapnom Hampukinmi XIX
cropivust [6]. Ile#t TepMiH HAOyB IIMPOKOTO BU3HAHHS
micas  myOumikamii B 1962 p.  QyHIaAMEHTaIbHOTO
JOCTiPKeHHsT aMepuKaHChKoro corionora E. Pomkepca

«dudysis iHHOBaMii» [4]. 3acTocyBaHHIO Teopii audys3il
IHHOBALIf I SAKICHOIO Ta KIABKICHOINO MOJIEJIIOBAHHS
crpykrypu JXXIUT Oynu npucBsueHi HayKOBiI Hpali TaKux
BITYM3HAHMX 1 3apyOiKHHX BueHnx, gk @.M.bacc,
L.I'pimixec, HA.Myp, T.Xerepcrpann, B.IlpiniBacas,
T.®.I'apees, I1.T.Ilepepsa, B.M.I'opbauyk Ta in. [7-14]
Ilpore, MareMaTWyHi MOZENI BIUIMBY MapKETHHIOBHX
iacTpymenTis Ha Gpopmy KT po3pobieHi HeZOCTaTHEO.

Meta po0OoTHu moJisirae B po3poOIl MOJEIi TUHAMIKH
NPOJ@XIB HOBOI'O TOBapy, WO BpaxoOBye BIUIMB
IHTEHCHBHOCTI peKJIaMM Ha HIBHUAKICTH Horo amdysii, a
TaKoX ONTHMI3allil BUTpAT MiANPUEMCTBA Ha PEKIaMy sB
3aJ@KHOCTI BiJ IOTOYHOI (a3u IKUTTEBOTO LUKITY
MIPOXYKIIi, IO MPOCYBAETHCS HAa PUHOK.

Buknan ocHoBHOTO Marepiamy. s mMonemoBaHHS
OUHAMIKH TPOJaXiB HOBOIO TOBAapY CKOPHUCTAEMOCS
MonudikoBaroro Moxemto .M. bacca [7]. ¥V uiit moxemni
CTYNiHb INIPOHMKHEHHS HAa pPHHOK HOBHUX TOBapiB
TOSICHIOEThCSL  B3A€MOJIEI0 TOMMTY JIBOX KaTeropii
CHOXWBAYiB - HOBaTOpiB Ta iMitaropiB. Ilomut 3 OoKy
HOBAaTOPIB  BBAKAEThCS  CTAIIOHAPHHUM 1  3aJaHUM
€K30TeHHO. IMiTaTopW mnpH UPUHHATTI pilIeHHS TIPO
KyIBIIO HOBOI'O TOBapy CHHPAIOThCS NeEpeayciM Ha
MiKOcOOHUCTICHE crinkyBaHHS. TakuMm 4WHOM, MONUT i3
00Ky IMITaTOpiB 3alle)KUTh BiJl 3arajbHOi KiIBKOCTI
CIIOKUBAYiB, IO BXE NPHAOAIN TOBap JO MOTOYHOTO
yacy. BIUIMB LMX MOTHUBIB OIMCYEThCS B MOJETI 3a
JOTTIOMOT OO JTBOX BIATIOBIAHMX KOC(QIIi€HTIB: iHHOBAIIII Ta
imiTarmii.

B xmacnuniii Bepcii momeni Bacca posrismaroThest
TOBapH TPHBAJIOr0 KOPUCTYBAaHHS 1 BBaXKA€ThCS, IO
KOXXEH CIIOKMBau Mae€ MoTpedy sK MakCUMyM B OJHIH
OJVHUII TOBapy (NOBTOPHI IOKYNKH B MOAENI He
nonyckarotees). OTxe, y Mipy 3pOCTaHHS INPOAAXKIB
30UIBIIY€ETHCSL KUIBKICTD CIIOKMBAYIB, 110 KYIYIOTh TOBap
i BILTMBOM MOTHUBY imitartii. OHOYACHO 3MCHIIY€ThCS
3aJIMIIKOBA €MHICTh PUHKY BHACHIJOK HOTrO MOCTYNOBOTO
HacH4YeHHs. B3aemoniss mux IBOX MpoLeciB i BU3HAYae
¢dopmy kpuoi KIT.

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

YMOBHa HMOBIPHICTh KyIIBJIi CHOXHBa4eM TOBapy B
HOTOYHOMY Hepioai yacy t, SKmio y momepeaHi nepioau
TOBap I He OyB MPUIOAHUI:

_fo
HO=r )

ne f(t) — rycruna WmMoOBIpHOCTI NpUAOAHHS TOBApY came
B epiofi yacy t penpe3eHTaTUBHUAM CriokuBadeM, a F (t)
— KyMyJSITHBHa (YHKIIS PpO3MOAUTY Ili€l BHIIAQAKOBOI
BeNMMYMHM (TOOTO IMOBIPHICTB, IO CIOKMBAY BXKE KyIHB
TOBap JO0 MOTOYHOro MoMmeHTy dacy t). B wmogemi
BBAXAETHCS, MO IHTCHCUBHICTh MPOAAXIB JIHINHO
3aNCKUTh Bl CTYNEHS HACHUYCHHS PHHKY (KU
BimOuBaeThest 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. ToMy, MOMHOXHUBIIN OOMIBI YacTHHU
piBusiHHS (3) Ha €MHICTH pHHKY M, OTpUMa€EMO PiBHSHHS
JUTS TMHAMIKY TPOJIAXKIB 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

MPOAaXiB 10 MOMEHTY dacy {.
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 3HA4YeHHSX IapaMeTpiB MOJENb TeHEpye
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 piBustHAS (5) 10 piBHAHHS (4) MOXHA
3BectH cuctemy (4)-(5) no piusiaus Pikarri [15]:

2

S
S, =pM +(1+q- p)Stfl—ql\‘A—’l (6)

HaBenena Bume xiacuyHa ¢opma Mojeni He
BpPaxOBY€  BIUIMB  PI3HOMaHITHAX  MapKETHHIOBHX
IHCTpYMEeHTIB Ha mBHAKICTh audysii. Ha mnpakrumi 3a
JIOTIOMOTOI0 PEKJIaMH MOJKHA BIUIMBATH Ha MOBEAIHKY SK
HOBaTOpiB, Tak 1 imiraTtopiB. Peknama, cnpsiMoBaHa Ha
HOBATOpiB, MiJKPECIIOE YHIKalbHI BIACTHBOCTI TOBapy,
MPECTIDKHICTh  BOJOAIHHA HHMM Ta iH. Pekmama,
Opi€HTOBaHa Ha iMITaTopiB, 300paxkye CIOXXHBaHHS
TOBapy SIK €JEMEHT CTHJIIO JKHUTTS, 3aly4a€e BIIOMHX
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 TMX [BOX THIIB peKiIaMu € Oimbm
e(eKTHBHIM;

2) sk HaWKparle po3IMOAUIATH BHIUICHI Ha pexiamy
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].

Po3risiHeMo crepily pekiiamy, CIOpSIMOBaHY 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 HAa peKIaMy B
mepiomi t. (dnsg copomeHHS piBHAHB mpuitMemo M =1,
TOOTO 3MiHHI S,, S, clIiA IHTepHpPeTYBaTH K YacCTKH
PHUHKY).

Po3rnsiHeMo 3ajaduy  ONTHMAJIBHOTO  YIIPaBJiHHS
BUTpaTaMH Ha peKlIaMy y 4Yaci 3 METOH MakcuMizalii
CYyMapHOTO IMCKOHTOBAHOTO MPHOYTKY MiJNpPHEMCTBA
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 OJUHUILI TOBapy (TOOTO

t

pi3HHMLT MK HOro miHOIO Ta cOOIBapTICTIO), SIKY
BBAKaTUMEMO TOCTIHHOIO.
Toni 3amaqy MaKcHMIi3aril CyMapHOTO

IUCKOHTOBaHOrO mpuOyTKy V Big peamizamii ToBapy
BIPOAOBK HOTO KUTTEBOIO LIMKITY MOXKHA CHOPMYITFOBATH
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 METOJIOM JWHAMIYHOTO
nporpamyBanns [17, 18]. 3ayBaxumo, 1o piBusiaHs (7) €
AaBTOHOMHHUM IIIOJI0 S,, TOOTO 3aJISKUTH BiJ yacy JHIIe
gyepe3 3MiHHY S,. ToMy IOIIJIBHO BHKOPHUCTOBYBAaTH S,

K 3MIHHY CTaHy CHUCTeMH. PeKypcuBHE pIBHSHHS
bennmana s 3amaui (7)-(9) waGyme Tomi HACTYIHOTO
BUIIISILY:

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

Jns uucenbHOrOo  pilleHHS — (YHKIIOHAIBEHOTO
piBusrHs  (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
ymoBaMm Teopemu breksena [17, €. 54], sika rapaHtye
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. Pewrra piBHSHB i
METOJl  3HAXOIDKCHHS  ONTHUMAIBHOTO  YIPaBIiHHA
3aJIUIIAI0OTHCS HE3MIHHUMH.

(13)

PesyabraTn uMcelbHOro MojeaoBaHHs. s
MOJICIIOBaHHSA BIUIMBY BHUTpPaT Ha peKiaMy Ha
koedirienTr iHHOBamii Ta imiTaril Gyukuii 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 CTymeHs ¥ i O TOBHHHI 3HAaXOAWTHCA B
niamazoHi (0,1) @t BimoOpakeHHS CIIaJIHOTO TPAHHIHOTO
e(eKTy Bi peKIaMH.

Jis 9ucenbHUX EKCIIEPHMEHTIB, pe3yJbTaTh SIKHX
HABOIATHCS HIDKYE, OyJaM BHUKOPUCTAaHI  HACTYITHI
3HAaYCHHS 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 IporpamMHoMy cepenosui Matlab. Tis
nporpamuoi peamizauii  popmymu (11) ¢yuxuis V(S)
JIMCKPETH3YEThCS Ha cBOil obnacti Bu3HaueHHs [0,1].

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

A(S)
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Puc. 3. OnTuMasnbHi BUTpaTH Ha peKiaMy, CIIpSIMOBaHYy Ha
HOBATOPIB B 3AJISXKHOCTI BiJl CTYIIEHIO HACHUECHHS PHHKY

Ak OGauumo, mpu BHOOpPI ILOTO THUIY pPEKIaMHU
BUTPaTH CATAlOTh CBOTO IIIKy Ha IOYaTKy MXHTTEBOTO
OUKITy TOBAapy 1 IIOCTYNIOBO 3MEHIIYIOTBCS y MIipy
HAaCWYCHHA PWHKY. BmmmB Takoi crparerii Ha Qopmy
kpuBoi JKLT imocTpyeThcst Ha puc. 4, A€ IUTPUX-
MMyHKTAPHOIO JiHi€efo 300paxkena kpuBa KT 3a
BIZICYyTHOCTI pEKJIaMH, a CYIIbHOIO JiHi€t0 — kpuBa JKL[T
IIPY ONTHMAJIFHUX BUTpaTax Ha peKjaMy y BiIIOBiITHOCTI
3 puc. 3.
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Puc. 4. INopisastaas kpuBux XKLT 3a BincyTHOCTI pekiamu,
CIpsIMOBAaHO1 HA HOBATOPIB 1 IIPU ONTHUMAILHUX BUTpaTax Ha
pekiamy

Sk BumHO 3 puc. 4, KOHLEHTpAIis BHUTpaT Ha
pexiamy Ha novatky JKLIT mo3Boisi€ MIBHAKO CTBOPHTH
KPUTHYHY Macy paHHIX CIIO’KHBAadiB, 100 SKHAWIIBUAIIE
3aIlyCTUTH Tporec imitamii. BHacmimok Takoi crparerii
MIPUCKOPIOETHCS Iepelir (a3u 3pocTaHHs, a MiK MPOJAXKIB
JOCSITAa€ThCA  paHillle, HDK 3a BIJCYTHOCTI pEKJIaMu.
[pote, Tak camo HaONMKY€ThCS HACTYII CTajii craay, i B
uitomy JKLT cyrreBo ckopouyerbcs. Taka crpaTeris €
BUIIPaBIAHOIO 3 TOYKH 30py KPHUTEPIil0 YUCTOI MOTOYHOT
BapTOCTi, 00 OTPUMaHHS OCHOBHHMX MPHOYTKIB Bl
peaiizanii ToBapy 3CyBaeThCS Ha OUIBII paHHI Iepioan
qacy, sIKi MEHII JJUCKOHTYIOTHCH.

SIkmo K pekjgaMa TepeBaKHO 30pi€HTOBaHA Ha
IMITaToOpiB, ONTHMANBHUN pIBEHbP BHTPAT Ha pEKIaMy
MaTHMe 30BCIM IHIINH BUTIIAL (pHC. 5).

A(S)

0.0050 T

0.0040

0.0030 // /\
0.0020 / \\
ool A N
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Puc. 5. OnTuMasnbHi BUTpaTH Ha peKiaMmy, CIIPSIMOBaHy Ha
IMITaTOPIB B 3aJICKHOCTI BiJI CTYTICHIO HACHYCHHS PHHKY

VY 1pOMy BHIIQJIKy BUTpPaTH HA pEKJIaMy BIIPOJIOBXK
XKUT wmaroTh CUMETpUYHY J3BOHOIONIOHY (opMmy.
MakcuMyM BUTpAT NpUINIAJAE HA TOM MOMEHT 4yacy, KOJIH
HacuueHHs puHKy nocsrHe 50%. Taka ctpareris
MOSICHIOETHCS. THM, 0 BUTPATH HA PEKIaMy IPOHOPIiKHI
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pO3Mipy HUTLOBOI ayauTopii, ToOTO imMiTatopiB. KibKicTh
OCTaHHIX CMOYaTKy € HE3HaYHOI0, 3 YacOM MOCTYIOBO
3pocrTae i gocsrae MakcumyMmy Oinst cepenuan JKLT.

Ha puc. 6 naBomuthes mopiBHsSHHA KpmBux JKL[T
IIPU HYJIbOBHX Ta ONTHUMAJIbHUX BHTPATaX Ha peKJIamy,
Opi€HTOBaHy Ha imitaTopiB. B 1mpomy Bumaaky Kpusi
JKUT matoth Ty X camy (opMy HE3aleXHO Bi piBHA
BUTpaT Ha peKjaMy, Xo4a 3a HasBHOCTI OCTaHHIX IpolLec
mudysii mpuckoproeTbes. SIK 1 B PO3IISSHYTOMY BHIIE
BUNAJKy pEKIaMH, CIHpSIMOBaHOI Ha  HOBATOPIB,
ONTHMAJNbHE YNPaBIiHHA BUTpPAaTaMH Ha  peKIaMy
npuBOAUTH 10 ckopoueHHs JKIIT.

0.025
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0.015

s(t)

0.01

0.005

stA) |

[= = =st0)

Puc. 6. [Topiastaas kpuBux XKL T 3a BigcyTHOCTI pekiiamu,
CIPSIMOBAHOI Ha IMITaTOPIB 1 IPU ONTUMAILHUX BUTpaTax 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 HabaraTto BUTiAHIIIOI. lle moscHIoeThCs
TUM, [0 LEeH BapiaHT pEKIaMH IPHCKOPIOE HACTYI
HaiinmpuOyTkoBimoi craxii KT — craxii 3pinocti. Tomy
roJoBHa Maca TMpHOYTKIB OTPUMYETBhCS paHime i
JIUCKOHTYETBCS MEHIIIE, 10 30UIbIIYE YUCTY MOTOYHY
BapTICTh BiJl BIPOBAIKEHHS HOBOTO TOBApy Ha PHUHOK.
Peknama, opieHTOBaHa Ha iIMITaTOpiB, HABIAKH, HE 3MIHIOE
¢dopmy kpuBoi JKUT, orTxe, i CTPYKTYpy TIpOIIOBUX
MOTOKIB, XO4Ya TEMIM 3POCTaHHS TMPOAAXKIB eI
i ABHUITYIOTHCSI.

[Ipote, neit BUCHOBOK OyJie BIpHUM JIMIIE 32 YMOBH
PiBHOI S(EKTHBHOCTI BIUIMBY PEKIAMHHX TEXHOJIOTIH SIK
Ha HOBAaTOPIB, TaK i Ha iMITaTOpiB. SIKIIO X Ha iIMITATOPIB
BIUIMBATH Jernie (110, BiIacHe, 0€3MocepeHbO BUILINBAE
13 Ha3BH IIi€i COMIaILHOI TPYIIN), TO 30CEPEIKCHHS Ha HUX
pEeKJIaMHUX 3YCHJIb MOXE OyTH HIKOM BHIIPaBJIaHHM.
Takox MOXJIMBE KOMOIHYBaHHS JIBOX THUIIB PEKJIAMHHUX
crpareriii B 3anexxHocTi Bix ¢asu XKLUT. [Ipote, mexanizm
TAKOro KOMOIHYBaHHS BHXOJUTH 33 MEXI JaHOIOo
IOCHIIKEHHS.

Crnix TakoXX 3BEpHYTH yBary Ha HacTymHe. B
JTEpaTypi 3 MAPKETUHTY 1HHOBAIlI JOCHTh YaCTO MOYKHA
3YCTPITH CTBEPIXKEHHS po HEOOXIHICTh
HMIMPOKOMacIITaOHOI PeKJIaMHOI KaMITaHil Py BUBE/IEHHI
HOBOT'O TOBapy Ha PHHOK &X /0 30MTKOBOCTI Ha MEpPLINX
eramax, M0 HIOUTO KOMIIGHCYeTbcs  MaHOyTHIMH
npubytkamu  [19].  Ane  mpoBeneHi  4YHMCENbHI
EKCIIEPUMEHTH HE MiJATBEP/PKYIOTh TaKy TOYKY 30py. B

JKOTHOMY BUTIaAKy He Oysio 3adikCOBaHO ONMTHMAILHOTO
PiBHS peKJIaMHUX BUTpAT, SIKHH OW HAaBOIMB 10 30UTKIB y
MMOTOYHOMY Tepioni dacy. Tomy 3aHanTO arpecwBHHN
MapKeTHHT HOBO{ MPOAYKIII HaBPAL UM MOXKHA BBaXKaTH
JOLUTEHNM, IPHHANMHI B paMKax TOCIIKYBaHOI MOJIEITI.

3ayBa)kUMO TaKoXX, IO B YCIX PO3TILIHYTHX
BUIaJKax ONTHMi3alis piBHI BHUTpaT Ha peKIaMy
HaBomuTh 10 ckopoueHHs JKI[T. Ile Bumarae Bifg
MiAPUEMCTBA-PO3POOHIKA TOBapy T JIBUICHHS
IHTEHCHBHOCT1 I1HHOBAIIMHOI MiSJILHOCTI 1, BiAMOBIAHO,
30UIBIICHHS BUTPAT HAa HAYKOBO-JOCTITHI Ta OCHIIHO-
KOHCTPYKTOPCBKI pobotn. OTxe, T ABHUIICHHS
MPUOYTKOBOCTI OKPEMOTO TOBAapy BHACIHIZOK pPEKIaMHOI
IISTBHOCTI HE O00OB’SI3KOBO HABOIWTEL [0 ITIJABHILEHHS
mpuOyTKOBOCTI GipMu y milomy. B3aemMo3B’s30K Mik
PEKIIaMHOIO Ta iHHOBAIIIHOIO MiSUTBHICTIO MiATIPHEMCTB €
MajJ0 BHBYCHOIO Ta JOCHTh IIKaBOIO TEMOKO s
MOJTANTBIIINX TOCIIIXKCHB.

BucnoBku. 3amnponoHoBana Monudikaiis Mozeni
Bacca no3Bosnsie yncenbHO MOJETIOBATH BIUIMB BUTpAT Ha
pekilaMy Ha JUHaMiKy TpOJAaXiB HOBOTO TOBapy
BIIPOJIOBXK BCHOT'O HOTO JKMTTEBOTO LUKITY. Po3pobnenuii i
MPOTPaMHO  pealli3oBaHAN  aNrOpUTM  ONTHUMI3alii
JI03BOJISIE  OTPHMATH pIiBCHb BHTPAaT Ha peKIaMy B
KO)XKHOMY TIepiofi dacy B 3aJIe)KHOCTI Bifl JOCATHYTOTO
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 CHOpIMOBaHa peKJlaMa Ha
HOBaTOpiB 4M Ha imitaTopiB. Po3paxyHku uucroi
MMOTOYHOI BApTOCTI TPOIIOBUX IOTOKIB BiJ peai3alii
HOBOT'O TOBapy CBiAYaTh MPO Te, 110 BUTPATH Ha PEKIaMy
B Ha panHiX cragisx JXUT mouinpHO crpsMoBYyBatH 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 IOIOMOTOI0 PO3pOOJICHOI METOIMKH Ja€e
HiINPUEMCTBAM  MOXIIMBICTB  NEpEeBIPUTH, YU €
3aluIaHOBAHUI PiBeHb PEKIAMHHMX 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 TTepioiB.
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A. TPUT'YBA, 1. KOHUCIOK, H. KOBAJIb, I. TPUT'YBA, O. FOAPYYK, O. BOAPYYK

IIJIAHYBAHHS YACY BUKOHAHHS POBIT Y I'IBPUIHUX TPOEKTAX

OOGrpyHTOBaHa CTPYKTypa HEWPOHHOI MEpexi Ui IUIaHyBaHHs IIPUPOJHO-JO3BOJICHOrO (OHIYy 4acy Ha BHKOHAHHs POOIT BIIPOJOBXK YKHTTEBOTO
LUKy TiOpUAHUX IpoekTiB. BoHa nepexdayae 5 BXOiB, sIKi BiZoOpaxaroTh 3HAYCHHS TPUBAIOCTI TPUPOAHO-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 YYHMTENIEM Ta METOAY 3BOPOTHOIO MOIIMPEHHS MOXHMOKH. BiH Oa3yeTbcsi Ha anroputMmi, sikuii 3abe3medye
MIHIMI3aI[i0 TOMHJIKA [IPOTHO3Y 3aBASKH MOLIMPEHHIO CHTHAJIB IIOMUIIKH BiJl BUXO/IB Mepexi (IPOTHO3HOI TPUBAIOCTI (POHAY Yacy Ha BUKOHAHHS
pobiT) 1o il BXOiB (3HAa4YeHb TPUBAIOCTI (OHIY Yacy Ha BHKOHAHHS poOIT y momepenHix no6ax), B HANPSIMKY, SKHH € 3BOPOTHUM [0 HPSIMOTO
MIOIIMpPEHHs CUTHaNiB. [IpoBeneHi TOCiKeHHsI Ha OCHOBI HaBUaHHS HEHPOHHOI Mepexi MOKa3yIoTh, IO 3a KIIBKOCTI enox HaB4aHHS moHay 25000,
noxu0ka nporxHo3y He nepesutye 4,8 %. [l HaBuaHHS HEHPOHHOI MepeKi BUKOPUCTAHO CTATMCTHYHI JaHi 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/JHCIOK, H. KOBAJIb, H. TPUT'YbA, O. bOAPYYK, O. bOAPYYK

INNTAHUPOBAHHUE BPEMEHM BBITIOJIHEHUSA PABOT B THBPUIHDBIX TPOEKTAX

O6ocHOBaHA CTPYKTypa HEHPOHHOW CETH Ul [UIAHHPOBAHHS MPUPOAHO-PA3PEIICHHOro (OHIA BPEMEHH HA BBIMOJIHEHHE PabOT Ha MPOTSHKCHHU
JKU3HEHHOTO IMKJIA THOPUIHBIX NpoekToB. OHa IpelycMaTpuBaeT 5 BXOIOB, OTPAKAIOLIMX 3HAYCHHE UIHTENFHOCTH €CTECTBEHHO-Pa3pElICHHOTO
BPEMEHH Ha BBHINOJHEHHE PabOT B 5 NPEIbIIyLNIMX CYTKax, M 2 CKPBITBIX CJIOS, MMEIOIUX [0 5 HeWpOHOB. ApXHTEKTypa HEHpOHHOH ceTH
IpearoaaraeT HCIOJIb30BaHHE MHOTOCIOHHOIO IIEPCENTPOHA, BBIIOJHEHHE OOY4eHUs C y4YHTeJIeM M MeToJa OOpaTHOIO paclpOCTPaHEHHS
norpemrHocTd. OH GasupyeTcsi Ha alrOpUTMe, KOTOPBIH oOecreynBaeT MHHHMH3AIUIO OMIMOKK IPOTHO3a Oiiaromapsi paclpoCTPaHEHHIO CHTHAJIOB
OLIMOKH OT BBIXOIOB CETH (TIPOrHO3HOM MPOIODKUTENILHOCTH (POHIA BPEMEHH Ha BBIOJIHEHHE paboT) 10 ee BXOJIOB (3HaYEHHUIT POXOIDKHTEIEHOCTH
(hoHIa BpeMeHHU Ha BBINOJIHEHHE PabOT B NPEIbLIYILINX CYTKaxX), B HALPABICHUH, OOPATHOM K IPSIMOMY paclpocTpaHeHHe cHrHanos IIpoBeeHHbIC
HCCIIEIOBaHNS Ha OCHOBE OOyYeHUs HEHPOHHOH CeTH NOKa3bIBAaIOT, YTO IPH KOJIHMYECTBE dI0X 00ydeHHs: Oonee 25000 mOTpemIHOCTh IPOTHO3a He
npesbimaer 4,8%. s oOydeHWs HEHPOHHOH CETH HCHOJIb30BAaHBI CTATHCTHYCCKHE IaHHBIE JIeTHHX MecsueB 2020, KOTOpble XapaKTepHBI IS
ycnoBuid Bnagumup-BosbiHckoro paliona BosbiHckoid obmaacTu.
KioueBble ¢10Ba: IPOrHO3UPOBAHNE, HCKYCCTBCHHbBIE HEHPOHHBIE CETH; (JOHI 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. OcoOIMBOCTI BHUKOHAHHS
3a3HAUEHOTO MPOLECY 3HAYHOIO MIPOI0 3aJeXKaTh, K Bil
BUJIIB IIPOEKTIB, TaK 1 BiJ| XapaKTEPUCTHK 1X MPOEKTHOTO
cepenopuia. Oco0MBOi yBarum 3aciyroByrOTh TiOpHAHI
MPOEKTH, SIKI BUHHMKAIOTH Yy OMNEpauiiiHiid IisuIbHOCTI
MiJOpUEMCTB Ta opraHizamii [1-4]. Y arpapHOMy
BUPOOHMIITBI € HM3KAa TAaKUX TiOPUAHMX TPOEKTIB, SKi
MaroTh Pi3Hy TPHBAIICTh JKUTTEBOTO LUKIY Ta OCOOJINBY
IPeAMETHY CKJIJOBY. 3 TOMDK HHMX, HalHOiipLly 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, TaK 1 Bif

MacmTabiB Ta OCOONMBOCTEH MpPEeOMETHOI CKIamoBOl
MIPOEKTHOTO CEPEIOBHUINIA.

CTOCOBHO MPHPOIHO-A03BOJICHOIO Yacy BUKOHAHHS
pOOIT BIPOJOBXK YKUTTEBOTO LUKITY TOPUAHUX HPOEKTIB
30MpaHHs paHHIX 36PHOBHUX KYJBTYp, TO BiH € MIiHJIMBHM i
3YMOBIIIOETHCS] HU3KOK YHHHHKIB TPUPOJIHO-KITIMAaTHYHOT

CKJIIQZIOBOI  IIPOEKTHOIO cepenoBuia  (HasBHICTh
OMafiB, BWIIAAAHHSA DPOCH, AePIIUT BOJOTOCTI MOBITPA
tomro) [5].

IIpy 1npOMy, JOCHUTH BaXKIMBE 3HAYEHHS I

Y3TOJDKEHHS 3MICTY Ta 4Yacy BHMKOHYBaHUX poOIT y
riOpuHUX NPOEKTax 30MPaHHs PaHHIX 3€PHOBUX KYJBTYD
Ma€e MiHJIMBE IIPOEKTHE CEPEIOBHIIIE.

Jnis BpaxyBaHHS BIUIMBY IPUPOJHO-KJIIMaTHYHO]
CKJIQJIOBOT TMPOEKTHOTO CepeJOBHINA Ha 3MICT 1 Hac
peatizariii IpOeKTiB 30MpaHHS PaHHIX 36pPHOBUX KYJIBTYp
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CiI BHWKOPUCTOBYBAaTH TOYHWH iHCTpyMmeHTapiii. Ha
ChOTOJHI ~BHKOPDHCTAHHS HEWPOHHHX  MeEpex Ui
BUpIMICHHA 3ala4 IUIAHYBaHHA Yy pI3HUX HPHUKIATIHAX
ramy3sx HaOyBae yce Oimpmoro momumpeHHsA. OnHaK,
100 BUKOPUCTAHHS HEHPOHHUX MEpeX Ul BUPILICHHS
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 TIPOEKTaX pErIaMeHTye HH3Ka
MDKHApOIHHX MeTojojorii, 3okpema PMBOK, ISO
21500, CPM, CCPM [6, 7, 8, 9]. HaykoBisMu ychoro
CBITY OaraTo yBarm TPHUIUICHO YIOCKOHAJICHHIO
KJIACHYHUX MDKHAPOIHUX METOJOJIOTIH  yIpaBIIiHHSA
3MIiCTOM Ta 4acOM BUKOHaHHS poOiT y mpoekTax [10]. ¥V
O1pIIOCTI PO3POOICHUX MOJIEIEH 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
3a0e3nedyroTh SKICHOTO IUIAaHyBaHHS 3MICTYy Ta 4acy
BHKOHAHHSA POOIT y MPOEKTax Ta PO3pOOKYy IDIaHy iX
BHUKOHAHHSI.

Bognodac, okpemi HaykoBIi y cBoix mpamax [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 riOpUAHUX
NPOEKTIB 30MpaHHs paHHIX 3EPHOBHX KyIbTyp. OTxe,
iCHYI04i MOJIEJI Ta METOJH YIPABIIHHS 3MICTOM Ta YacoM
BHKOHAHHA POOIT Y IPOEKTaX HE BPAaXOBYIOTH CHEHUQIKY
riOpUIHUX MPOEKTIB 30MpaHHS paHHIX 36pPHOBUX KYIBTYP
[12, 13]. 3okpema, BOHH HE BPaxXxOBYIOTh CTOXAaCTHUYHI
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 IPOLECIB IUIaHyBaHHs. [lpu
OMY PO3POOJICHHS IHCTPYMEHTAPII0 Ui IUIAHYBaHHS
nependavyae  BUKOHAHHS  IPOLECIB  HAaKOTHMYEHHS
iHpopmanii mpo craH CUCTEMH, aHaNI3y Ta BHUSBICHHS
3aKOHOMIPHOCTEH Ta TEHAEHIIH 3MiHM NPOrHO30BaHMX
MMOKAa3HUKIB. Y TIOpMAHUX MPOEKTaX 30WUpaHHS paHHIX
3epHOBHX KYJIBTYp Ha Mi/ACTaBi IUIaHyBaHHA (OHIY Hacy
BHKOHAHHS POOIT 3MIHCHIOETHCS IUTAaHYBaHHS 3MICTy Ta

yacy 3a3HadeHHX mpoekTiB. Ilporno3 ¢onmy uacy
BUKOHAHHS pobit 3abe3neuye BUSBJICHHS
3aKOHOMIPHOCTEH 1 TEHACHIIH 3MiHM TPUBAJIOCTI

MPUPOJHO JO3BOJIEHOTO 4Yacy Ha BHUKOHAHHS pPOOIT
3aJIeKHO BiJl yacy HACTaHHS HU3KH arpOMETEOPOTIOTIYHIX
moIi¥t (omaniB, pocH, AeQiUTy BOJIOTOCTI HOBITPS TOIIO).
Js  mepeBipkd  TOYHOCTI  NPOTHO3Y  IIPHPOIHO
JI03BOJICHOTO 4Yacy Ha BHUKOHAHHS poOIT y riOpuaHux
MIPO€EKTaxX 30MpaHHs paHHIX 3€PHOBHX KYJBTYp JOLIIBHO

3aCTOCYBATH PETPOCTICKTHBHUN Meroa. Came Iiell mMeTon
nepen0ayae BUKOHAHHA MPOTHO3Y 3a JAHUMH MUHYIHX
AHAJIOTIYHUX  POKIB Ta  TOPIBHAHHSA  OTPUMAHUX

pe3ynpTariB i3 (QAKTHYHUMH JaHUMH. Y OUTBIIOCTI
BUIAJKIB MOPiBHSIHHS MIPOTHO30BAHUX Ta PEATBHUX JaHUX
BHKOHYIOTH 32 KUIBKICHUM 3HAYCHHSM CEepeaHbOI
KBaZpaTU4HOi TOXMOKM abo cepeaHboi  MOXHUOKH
anpokcumariii [9, 14]. Sxmo oTpumaHi pe3yibTaTtu
MIPOBEJCHOTO MOPIBHSHHS 3aJOBUILHAIOTE BUOpaHUiA
KpUTEpili  TOYHOCTI, TO TaKWHd  TMiOXi  MOXKHA

BUKOPHCTOBYBATH JJIsl IUTaHYBaHHSI.

VYce Bumie 3a3Ha4YeHe, CBIAYUTH IPO TOUIIBHICTH
OOTPYHTYBaHHS  IAXOAy A  IUIAHYBaHHA  4Yacy
BUKOHAaHHA poOIT y TIOPHIHUX TIPOEKTaX arpapHOro
BUPOOHHMIITBA 13 BpaxyBaHHSAM MIHIUBOI TIPHPOTHO-
KIIMATHYHOI CKJIQJIOBOi TIPOEKTHOTO CEpeAOBHINA, Ha
TiCTaBi BUKOPUCTAHHS HEHPOHHUX MEPEK.

Merta i 3aBnaHHS T0CTiqKeHHS. MeToro poboTu €
OOIPYHTYBaHHS MiIXOIy /10 IUIAHYBaHHs 4acy BUKOHAHHS
po0iT y riOpUAHMX NPOEKTAaxX i3 BpaxyBaHHSIM MiHJIHBOT
MIPUPOTHO-KJIIMATHYHOT CKJIaZI0BO1 IIPOEKTHOTO
CepeloBUIlla Ha IMiJCTaBi BUKOPUCTAHHS HEHPOHHUX
MEpEexX.

Jlnist OCSTHEHHSI TIOCTaBJICHOT METH CIIiJl BHPIMIUTH
HACTYITHI 3aBJaHHS:

- 00TpyHTYBaTH aAPXITEKTypy

HPUPOTHO-
BIPOJIOBXK

CTPYKTYpy Ta
HEWpPOHHOI Mepexi JUId  IUIaHyBaHHSA

JO3BOJICHOTO ~ 4acy BHKOHaHHA  poOiT
YKUTTEBOTO IIMKJTY TiOPUIHHUX MPOEKTIB,;

- IPOBECTH  MiJArOTOBKY  IOYAaTKOBHX  JaHMUX,
HaBYaHHS IITYYHOI HEHpPOHHOI Mepexi Ta OIiHeHHs
TOYHOCTI MOJENI IUIAHYBaHHS TPHPOIHO-I03BOJICHOTO
Yacy BUKOHAHHS pOOIT BIPOJOBXK OKPEMHX JIi0.

Buxsag  ocHoBHoro  martepiaaxy.  OcHOBOIO
IUTAaHYyBaHHA dYacy TiOpHOHHX TPOEKTIB  arpapHOro
BUPOOHUILTBA, € IUIAHYBAaHHS HPUPOIHO-I03BOJICHOTO

Yacy BUKOHAHHS POOIT BIPOIOBXK JKUTTEBOTO LUKITY [IUX
MIPOEKTIB. Y OCHOBI IUTaHYBaHHS HPUPOHO-II03BOJICHOTO
4yacy BUKOHAHHS POOIT JIEKHUTh IIPOTHO3YBaHHS AeIilUTY
BOJIOTOCTI  TOBITps, SIKMA  CYTTEBO  BIUIMBAaE Ha
HPOJYKTHBHICTh POOOTH TEXHIYHOTO OCHAIIEHHS, a BiATaK
i Ha yac BUKOHAHHs BIAMOBIAHUX poOiT. Came 1e Ciif
BpaxoByBaTH IpH IUIaHYBaHHI 4acy BHKOHAHHs POOIT y
npoekrax [15, 16, 17, 18, 19].

BaxnuBoro BIACTHBICTIO IUTYYHHX HEHPOHHHX
MEpex € Te, IO BOHM 3/1aTHI HaBYATHCS Ha IIi/ICTaBi
BUKOPDHCTaHHS BiIOMHUX JaHuX. bazoro nmaHmx uis
HaBYaHHS IOTYYHUX HEHPOHHHMX MEPEX € CTaTHCTHYHI
JaHi  METCOPOJIOTIYHMX  CTaHIiiH. 30kpema, Uit
IUIAaHYBaHHSl TMPHUPOAHO-A03BOJICHOIO Yacy BHKOHAHHS
poOIT BIPOJOBXK KUTTEBOTO HUKIY TiOPUIHHUX TPOEKTIB
30upaHHs paHHIX 3€pPHOBHX KYJBTYP, BHKOPHCTOBYIOTH
JaHi 1eiluTy BOJIOTOCTI MOBITPS, sIKi (DIKCYIOTH depe3
KOXHI 3 TommHHM y mepiox 3 1 mmmHSA mo 15 cepmHS.
Jlo yBarm OepyThcs nuiie Ti naHi aediruTy BOJOTOCTI
TIOBITPs, SIKI TEPEeBMINYIOTh 3HaueHHs moHax 4 rlla

(puc. 1).
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Puc. 1. I'padpiuna iHTEpHpeTallis BU3HAYECHHS IPHPOJHO-I03BOJICHOTO Yacy BUKOHAHHS POOIT BIIPOIOBK OKPEMHX Ii0 )KUTTEBOTO IUKITY
TiOpHIHUX TIPOEKTIB

Ile 3yMOBIEHO THM, IO BHKOHAaHHS pOOIT Yy
MPO€EKTax 30MpaHHS PaHHIX KYJIbTYp MOJIJIMBE JIHIIE 32
TaKUX MPHUPOJHO-KIIMATHYHUX YMOB, HEIOTPUMaHHS Li€l
YMOBH MPUBOJMUTH JIO 3HAYHOTO 3POCTAHHS BOJIOTOCTI
3€pHO-CTEOJIOCTOI0, a TAaKOX JO BTPAaT BHPOIICHOTO
Bpoxar. Bimomo [4, 20, 21], mo TepMmiHH Tepexomy
nedinuty BoJOTrOoCTi MmoBiTpss moHax 4 rlla mepeBaxHO
30iratoThCs i3 YaCOM HOSBH Ta 3HUKHEHHS POCH.

3 MEeTOI0 HaBYaHHS INTYYHOI HEHPOHHOI Mepexi
NPOBOAUTBCS  IHTEPAKTUBHHUM IIPOLEC KOPEKTYBaHHS

CHHANTUYHKX Bar i moporis. llITyuHa HeiipoHHa Mepexa
HaBYAEThCS B3a€EMO3B'SI3KaM, SIKi € y HaBUAIBHHUX JaHUX
Ha KOXHIH 13 iTepauiii NpoBeJeHHs MpPOLECY HAaBYaHHS.
Jnst moOy/oBH CHUCTEMH 13 BHKOPHCTaHHSIM HEHPOHHHUX
Mepex HacamIiepell BUKOHYEThCS BHOIp i1 apXiTEeKTypH.
[Ipu npoMy apXiTeKTypy HEHpOHHOI Mepexi IMiIOHparoTh
eKCIICPHIMEHTAJIFHO Ha OCHOBI TEXHIYHOTrO 3aBHaHHsA. J{ms
MPONIOHOBAHOT HAMH CHUCTEMHU OOpAHO IITYYHY HEHpPOHHY
Mepexy IpsMOTO MOUTHPEeHHS (puc. 2).

Hpuxosani wapu

tal .j:".

taz

fas

Puc. 2. ApxiTexTypa OBHO3B'SI3HOT HEHPOHHOT MepeXKi NPSIMOTO IOIINPEHHS IS IIaHyBaHHS IPUPOJHO-I03BOJICHOTO Yacy BUKOHAHHS
POOIT BIPOTOBK OKPEMHX Ji0 KUTTEBOrO LUKy TiOpuaHuX mpoekTis: T, , 1, ..., T,; — BiAMOBIIHO IPHPOAHO-TO3BONIEHHIT Yac

BUKOHAHHS POOIT BIPOAOBXK MEPIIOi, APYToi Ta mocToi A0

OCHOBHUM 3aBJaHHSM 3alPONOHOBAaHOI HEHPOHHOT
Mepexi € IUIaHYBaHHS IPHPOAHO-A03BOJEHOTO dHacy
BUKOHAHHS POOIT BIPOAOBX OKPEMHX Ji0 >KHUTTEBOTO
UKy TiOpumHux npoektiB. Ha  Bxoxi mTy4nHoi
HEWpOHHOI MepexXi TI0JaeThCs KUIBKICHE 3HAuCHHS
MIPUPOHO-T03BOJICHOTO Yacy BUKOHAHHS pOOIT BIPOJOBK
morrepenHix ai6. Ha BuX0oai oTpuMyeThCS MPOTHO30BaHE
KUIbKICHE  3HA4YeHHS  MPUPOIHO-IO03BOJEHOTO  Hacy
BUKOHaHHA poOiT Ha HacTtymHy n00y. Kinbkicts
MIPUXOBAHUX IIAPIB CIIJ MiAOHUPATH eKCIIEPUMEHTAIBHO 13

BpaxyBaHHSIM YMOBH, 1[0 YMM OUIbIIA iX KUIBKICTB, THM
ToyHime OyJe BHUKOHAaHO IUIAHYBaHHS IPHUPOJIHO-
JI03BOJICHOTO 4Yacy BHKOHAaHHS po0OIT y OKpeMy J100y.
OnHak, IpuU IBOMY 3pOCTA€ TPUBAIICTH BHUKOHAHHS
HaBYaHHS INTYYHOI HeHpoHHOi Mepexi. IIporHo3oBaHe
KUIBKICHE  3HA4YeHHS  MPUPOIHO-IO03BOJEHOTO  Hacy
BUKOHAHHA pOOIT Ha HACTymHy 100y WOpIBHIOIOTH i3
peanbauM. Moro ¢ikcyroTs y 6a3i naHux, micas €oro
3alpONOHOBAaHA CHCTEMa MPOXOAWTH HACTYIIHY iTepariiro
HaBYaHHA 13 3CyBOM 3a 106amu (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 — TIPUPOJHO-
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
MIPOCTOPOBO-YAaCOBUI MiAXiJ O HaBYaHHSA HEHWPOHHOI
Mepexi J1a€ MOXKJIMBICTh aJIaliTyBaTH CBOIO TOBEIIHKY 10
4acoBOI CTPYKTYpH MOJIH y mpoctopi. 3a yMOBH, IO
LITy4yHa HEWpOHHAa Mepexka BinoOpaxae cucremy i3
CTAlliOHAPHUM CEPEAOBHUINEM, TO MOXKHA I HABYUTH
CTaTUCTUYHHUX XapaKTEPUCTHK MPOEKTHOTO CEPEeJOBHIIA
3a jomomoroio yuurens. Ilpm mpomy [uis OTpUMaHHSA i
BHKOPHCTAHHS Ha0YyTOTO TOCBiMy MOMEpEAHIX MEepioNiB,
CHCTEMI CIIiJ] TIepe0aYnT BUKOPUCTAHHS MeBHOI (hopMu
mam'saTi. BpaxoByroum Te, MmO y TIOPHIHUX MPOEKTAX
30MpaHHS paHHIX 3CPHOBHX KYJIbTYp HAsSBHA MiHJIHMBA
MIPUPOTHO-KIIMAaTHYHA CKJIaI0Ba MIPOEKTHOTO
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

XapaKTepUCTHKH  BXIJHUX  CHTHAIIB  (TPHUBAIICTh
MIPUPOTHO-TO03BOJICHOTO Yacy BUKOHAHHS pOOIT BIPOIOBK
OKpeMHUX [i0 J>KATTEBOTO MHUKIY TiOPHIHUX TIPOEKTIB)
3MIHIOIOTECS y "aci. OTxe, UIA Takol CHCTEMH METOIU
HAaBYAaHHSA 13 y4YHTeIeM HE MOXKHA BHKOPHCTOBYBATH,
OCKUIbKM IITyYyHa HEHpOHHAa Mepexa He 3a0e3NeuuTb
BUSBJICHHS 3MiH MIHJIMBOTO MPOEKTHOTO CEPEIOBHIIA.
VYce Bulle cka3aHe, Jla€ MiACTaBU CTBEPIDKYBATH, LIO Y
3ajaHiil cucTeMi CIiA  TepeadauuTH  aJanTyBaHHS
mapaMeTpiB  MEpeki 0  MIHJIMBHX  TPUBAJIOCTEH
MIPUPOTHO-I03BOJICHOTO Yacy BUKOHAHHS pOOIT BIPOJOBXK
OKpeMHUX Ai0 >KUTTEBOTO HHKIY TiOPHOHUX NPOEKTIB Yy
pexumi peanbHOCTI. [lpn npOMy, mpolec HaBYaHHS
LITYYHO! HEHPOHHOI Mepexi y IpecTaBleHIi afanTHBHIHA
CHCTEMi HE 3aBEPIIYEThCS 0 TOTO 4Yacy, MOKU HaIXOAATh
JaHi a1 00poOku, TOOTO BiH XapakTepHu3ye HemepepBHE
HaBYaHHA (pucC. 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 IUKITY TiOPUIHUX MPOEKTIB

OpHi€l0 13 HEBII'€MHUX CKJIAJOBUX IOOYAOBH
HEWpOHHOT Mepexi Uil  IUIAaHYBaHHS  HPUPOJHO-
JI03BOJICHOTO 4acy BUKOHAHHS POOIT BIIPOJOBXK OKPEMHUX
o0 JKUTTEBOTO  IUKIY  TiOpUIHMX  TPOEKTIB €
HOpMauizaris 1aHux. Lle BUKOHyeThes mepel 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]:

' tdi _tdmin
ty = )

d max d min

ne t,/ — HopMmamizoBaHe 3HAYCHHSA IIPUPOJHO-
JI03BOJIEHOTO 4aCy BUKOHAHHS POBIT BIPOIJOBK OKPEMOT

HO6I/I, rona, td i NOTOYHE 3HAYCHHA IMPUPOJAHO-

JIO3BOJICHOTO Yacy BHKOHAaHHS POOIT BIPOJOBXK OKPEMOT
nobu, roxm; ...t BIAMNOBIAHO MIHIMAJIbHE Ta

MaKCHMallbHE 3HAYEHHS NPHUPOTHO-I03BOJIIEHOTO dYacy
BHKOHAaHHA poOOIT y 3amaHii BuOipmi, rox. PesymeraTtn
BU3HAYCHHS  HOPMAJi30BaHMX 3HAUY€Hb  HPUPOJHO-
JI03BOJICHOTO 4Yacy BHKOHAHHS POOIT BIPOJOBX OKpPeMoi
061 HaBesieHo B Tabmumi 1.

d max
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Tabmus 1 — Pe3yabTaTi BU3HAUEHHS HOPMAJIi30BaHUX 3HAYEHb IPHPOIHO-A03BOJICHOTO Yacy BUKOHAHHS POOIT BIPOJOBXK
OoKpeMoi 1001

TonuHa 106w, y skiit qedinut TpuBaicTs IPHPOIHO-TO3BOICHOTO Hopmanizosane sHaqeHHA
Homep no6u L . TPHUBAJIOCTI IPHPOHO-AO3BOJICHOTO
Bororocti noirpst 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
CUIMOTINIbHY (DYHKIIFO JUISl aKTHUBalii HEHPOHHOT 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
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[Ticns wmporo (OpPMYETBCS CIOBHHK i3 JaHUMHU, SIKi
nepenbavaloTe 30epiraHHs Bark HelipoHa. [Ipu mpomy,
OIHOYAaCHO 13 BaraMu HeHpoHIB  (ikCyloTbCS Ta
30epiracThCsi 3HAYCHHST HOMEpa IMPHXOBAHOIO IIapy, a
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MOJIETIINTh 34YMTYBaHHS JIAHUX 13 CJIOBHHMKa 0e3
BUKOHAHHS 1epe0opy MOTpiOHMX JaHMX y MacuBax, L0
MIPUIIBUILINTG MPOLIEC 3BEPHEHHS 10 0a3u JaHUX.

IIpononyeTbcst CTpyKTypa HEHWpOHa Taka, sKa

3a0e3[eYNTh OTPUMAHHS OJJHOT'O CTATUYHOTO BXOJY, KU
craHoBuTHMe | 1 BigoOpakaTHMe IIOpOTOBE 3HAYCHHS
HelipoHa (puc. 6).

Pyuxyia axmusayii

i

Puc. 6. 3anponoHoBana MozieNb HefipoHa y CUCTeMI ITaHyBaHHS! PHUPO/IHO-A03BOJICHOT0 Yacy BUKOHAHHS POOIT BIPOJOBK OKPEeMHUX 10
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
HaBuaHHA. OTpuMaHi Baru HEHpOHIB (Wiy) 3aIHCYIOTH Y
0a3y maHUX, IO Ja€ MOXJIUBICT 1X BHKOPHCTOBYBATH 3a
moTpeOu.  3amporOHOBAaHWK ~ aNTOPUTM  HABYAHHS
HEHPOHHOI Mepexi a€ 3MOTy NPOTHO3YBATH MPHUPOJIHO-
TO3BOJICHWH Yac BUKOHAHHS POOIT BIPOIOBK OKPEMHX
0 KUTTEBOTO IMKIY TiOPHIHHMX MPOEKTIB 13 3aJaHOIO
toyHicTio. [Tpn 11bOMy, KiJBKICTh OKPEMHX NPHXOBaHHX
IapiB 3alpoIIOHOBAaHOT HEHPOHHOI MepeXi BIUIMBAaE Ha
TOYHICTh BHKOHAHOTO HPOTHO3Y MPHPOIHO-I03BOJIEHOTO
yacy BUKOHaHHsA poOiT. BogHowac, 3a 3pocTaHHS
KUJIBKOCTI TPUXOBAaHUX WIAPiB, TPHBAJICTh BHUKOHAHHS
HaBYaHHSI IITYYHOI HEHpPOHHOI Mepexi Oyme 3pocTartu.
ParionanbHy KUTBKICTh TNPUXOBAHWX IHApPiB  IITYYHOT
HEHpPOHHOI Mepexi Cii MmadupaTd eKCIepHUMEHTAIBHO,
3aJISKHO Bifl MOTPeON TOYHOCTI BUKOHAHHS IIPOTHO3Y.
3amponoHOBaHA apXiTEKTypa HEHPOHHOI Mepexi
nependavyae BUKOPUCTAHHS 0araToIapoBO IIEPCENTPOHA,
SIKMH J]a€ MOJJIMBICTH BHpILIYBaTH 3ajady IUIaHyBaHHs
MIPUPOJTHO-I03BOJICHOTO Yacy BUKOHAHHS pOOIT BIPOJOBXK
OKpEMHX Ji0 XKHUTTEBOTO LUKy TOpUAHUX NpoeKTiB. [Ipn
UBOMY HependavacThCsi BUKOHAHHS  HaBUaHHSA 13
yuuTelleM, TaK sK y Hac JOCTYIHI CTaTHCTHYHI [aHi
MOMEPEIHIX TEepIoaiB IIOM0 3MiHA AC(IIUTY BOJOTOCTI
MOBITPS, SKUHA 3yMOBJIIOE Yac MOYATKy Ta TPUBAIICTH
MIPUPOHO-TO3BOJICHOTO YaCy BUKOHAHHS pOOIT BIPOIOBK
OKpeMHX Ji0 XKHUTTEBOTO LUKy TiOpHIHMX NMpoekTiB. Ha
MiZCTaBl MPOBEICHOTO IMOPIBHSUIBHOTO aHANi3y METOIIB
MaIIMHHOTO HaBYAHHS 13 yUUTEIEeM, HAMH BUOPAHO METO.
3BOPOTHOIO TOIIMPEHHS MOXHOKK. Bin 0a3yeThcss Ha
IrOPUTMi, SKHAN 3a0e3medye MIHIMI3AI[I0 MOMIIKA
MPOTHO3Y 3aBISKK TOMIMPSHHIO CUTHAIIIB MOMUJIKH  BiJl

BHXOZIB Mepexi (MPOTHO3HOI TPHBAJIOCTI MPHPOIHO-
JO3BOJIGHOTO Yacy Ha BHKOHaHHA poOit) mo ii
BXOIiB (3HAUCHb TPHBAJIOCTI TIPHPOTHO-TO3BOIICHOTO
yacy Ha BHKOHAHHA pOOIT y momepemHix mobax), B
HaIpsMKY, KU € 3BOPOTHHM JO HPSMOr0 HOIIMPEHHS
CHUTHAIB.

Pe3yabTaTH mMATOTOBKH IMOYATKOBHX /IaHHX,
HABYAHHA INTY4YHOI HeHpPOHHOI Mepexki Ta oOUiHeHHS
TOYHOCTi Moje/i NJIAHYBAHHSA NPHPOIHO-T03B0JIEHOT0
4yacy BUKOHAHHS POOIT BIPOIOBK OKPEeMHX Ji0.

3 MeTOI0 PO3B'SI3aHHS HAyKOBO-TIPHUKIATHOI 3amadi
IUIAaHYBaHHS TPHPOIHO-AO3BOJICHOTO 4Yacy BHKOHAHHS
poOiT BIPOAOBX OKpEeMHX [i0 JKHTTEBOTO MUKy
riOpuIHIX TIPOEKTIB, po3po0bieHo TporpamMHe
3abesneueHHss MoBoto Python, ske 6asyerbcss Ha
3allpONIOHOBAHIA  apxXiTeKTypi  HEHpOHHOI  Mepexi.
BpaxoByroun Te, o icHye motpeba y
KOPOTKOCTPOKOBOMY MIPOTHO3yBaHHI MIPUPOJTHO-
JI03BOJICHOTO 4acy BUKOHAHHS POOIT BIIPOJOBK OKPEMHUX
nio SKHTTEBOrO LUKy riOpuIHIX MPOEKTIB,
3alpONOHOBAHO BUKOPHCTOBYBATH MEPEXKY IMPSIMOTro
MOUIMPEHHS TMOXMOKM 13 m'siThMa  BXOJamu, IO
BiMOOpaXXaroTb ~ 3HAYCHHS  TPHUBAJIOCTI  MPHUPOIHO-
JO3BOJICHOTO Yacy Ha BUKOHAaHHSA POOIT y TOMEpemHix
nobax. Baru HelipoHIiB Mepesxi 30epiraroTbes y 6asi naHmx
MS SQL.

Jns  rulaHyBaHHS — NIPUPOJIHO-TO3BOJIGHOTO  Yacy
BHKOHAHHSA pPOOIT BIPOMOBXK OKPEMHX MHi0 IKHUTTEBOTO
UKy TIOPUIHUX TPOEKTIB, HA IMIiJCTaBi MPOBEICHHUX
eKCIIEPUMEHTIB  BU3HAYCHO palliOHAIBHY CTPYKTYpY
HEHpOHHOT Mepexi: 5 BXoaiB, sKi OyIyTh 3HauYeHHA
TPUBAJIOCTI TPUPOIHO-J03BOJICHOTO 4Yacy Ha BUKOHAHHS
poOit y 5 nonepennix pobax, Ta 2 MPUXOBAHUX LIAPH, IO
MaioTh 1o 7 Ta 5 HelpoHiB. [|nsg HaBYaHHA HEHPOHHOI
Mepexi BHUKOPHCTAHO CTATHCTHYHI JaHI JITHIX MICAIIB
2020 poxky mOAO  MPUPOJHO-AO3BOJIIEHOTO  Hacy
BUKOHAHHS POOIT BIPOJOBXK OKpemux ai6 (puc. 7), siki
XapakTepHi s yMoB Bononnmup-BonuHachKorO paiiony
BomuHcbkoi o0macTi.
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Puc. 7. TenneHnii 3MiHN TPUPOIHO-IO3BOJICHOTO Yacy BUKOHAHHS POOIT BIPOTOBXK OKPEMUX 1i0
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Ha mincraBi oTpumaHmx JaHWX TMOOYIOBaHO
ricTorpaMmy 3MiHH TPHUBAIOCTI TPUPOTHO-T03BOJIIEHOTO
yacy Ha BHKOHAaHHSI poOOIT BIPOIOBXK OKpEeMHX Ji0
KUTTEBOTO LHKIY TIOPUAHUX TPOEKTIB (pHuc. 7), sKa
JEKUTh B OCHOBI HaBYaHHSI HEHPOHHOI Mepexi. Y

OKpeMHX J00ax, JI¢ TPUBAJICTh NMPHUPOIHO-IO03BOJICHOTO
yacy Ha BHMKOHaHHA poOir cranoBumn 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 TIOpUAHUX MPOEKTIB

Tabmuus 2 — EdekTuBHICTS HeHPOHHOT Mepexi B 3aJI)KHOCTI BiJI 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'pasirna sizroc-Ha +25,29 +14,42 +4.80 +4.46
noxuoka, % ’ ’ § ’
IIpoBeneHi pocimipkeHHS Ha OCHOBI HaBYaHHS  MAalOTh 10 5 HEHWPOHIB. ApXiTeKTypa HEHpPOHHOI Mepexki

HEWpOHHOT Mepexi IOKa3yloTh, HIO 32 YMOBH, KOJH
KUIBKICTB enox 30inmbiyeTbest nonan 25000, moxubka He
nepesuinye 4,8 %. Ha migcTaBi BUKOHAHOTO JOCIIIKSHHS
HaJIAIITOBAHOI MITYYHOI HEWPOHHOI Mepeki BCTAHOBIEHI
TEHJICHIT 3MIHH IPUPOHO-T03BOJICHOTO YaCy BUKOHAHHS
pobIT BIPONOBXK OKPEMHUX [Ji0 IKHTTEBOTO  LUKITY
riOpugHUX  TpOeKTiB  (pealbHe Ta  MPOTHO30BaHE
3HaueHHs) AN yMoB Bomomumup-BonuHchkoro paiiony
Bomuncpkoi ob6macri (puc. 8).

I3 mpencraBieHMX TEHICHLIN 3MIHH IPUPOJIHO-
JIO3BOJICHOT'O 4Yacy BHKOHAHHS POOIT BIPOIOBX OKPEMHX
0 YKATTEBOTO IUKIY TiOPHIHUX IMPOEKTIB (peaybHi Ta
NPOTHO30BaHI 3HAYEHHS) BHAHO, WO BHKOPUCTAHHS
3alpONOHOBAHOI  apXITEKTYpU  INTY4HOI  HEWPOHHOT
Mepexi Ia€ JOCUTh TOYHHUH MPOTHO3 1 IIE 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 JKUTTEBOTO LIUKITY IOpHIHUX
NIPOEKTIB Iependadae 5 BXOAIB, AKi OyIyTh 3HAUEHHS
TPUBAJIOCTI TPUPOAHO-J03BOJICHOTO Yacy Ha BHUKOHAHHS
poOiT y 5 monepeaHix 106ax, Ta 2 MPUXOBAaHUX IIAPH, L0

nepeadayae BUKOPUCTAHHS 0araTomapoBO INEPCENTPOHa,
BUKOHAHHS HABYAHHS 13 yUUTENEM Ta METO/1Y 3BOPOTHOTO
MOUIMPEHHs MOXUOKK. BiH 0a3zyeTbcsi Ha alrOpUTMI, SIKHi
3abe3nedye MiHIMI3al[il0 MOMWIKH MPOTHO3Y 3aBJSIKH
MONIUPEHHIO CHUTHAJIB TMMOMIJIKKA BiJl BHUXOIIB MEPExKi
(IPOTrHO3HOT TPUBAJIOCTI NPUPOHO-II03BOJICHOTO Yacy Ha
BHKOHAaHHSA poOIT) Mo T BXOAIB (3HAYCHb TPHBAJIOCTI
MIPUPOTHO-JIO3BOJICHOTO Yacy Ha BHKOHAHHS poOiT y
moriepeHiX 100ax), B HANPSMKY, SIKHH € 3BOPOTHUM 0
MIPSIMOTO TTOIIMPEHHS CUTHAJIIB.

Ha migcraBi IATOTOBIEHHX ITOYATKOBUX JAHUX
BUKOHAaHO HABYaHHS IITYYHOI HEHPOHHOI Mepexi, IO
3a0e3MeunIIo CTBOPEHHS IITYYHOI HEHPOHHOT Mepexi, sika
3/aTHa MPOTHO3YBAaTH TPUBAJIOCTI MPUPOJTHO-
JIO3BOJICHOTO Yacy Ha BUKOHAHHS poOOIT y MPOrpaMHOMY
cepemoBuIli HammcaHoMy Ha MoBi Python. Ilposenewni
JOCIIJKEHHS Ha OCHOBI HaBYaHHA HEHPOHHOI Mepexi
MMOKAa3yl0Th, MO, KOJNU KUIBKICTh €MOX 301IBIIyETHCS
nmonan 25000, nmoxmOka He mnepesunrye 4,8 %. Jus
HaBYaHHS HEHPOHHOI MepeKi BUKOPUCTAHO CTATHCTHYHI
naHi JiTHIX MicsaniB 2020 poky momo IPUPOJHO-
JI03BOJICHOTO 4acy BUKOHAHHS POOIT BIIPOJOBK OKPEMHUX
ni6 (puc. 7), ski XapakTepHi Ui yMOB Boioanmup-
BonuHcbkoro paitony BosmHChKOi oOnacti. OTpumani
pe3yJibTaTd  CBiYaTh PO Te, 110 BUKOPHCTAHHSI
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