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EXPERIMENTAL STUDIES OF A MODEL FOR OPTIMIZING THE PORTFOLIO OF
A PROJECT-ORIENTED ORGANIZATION BASED ON THE ENTROPY CONCEPT

The subject of the research is the optimization of the composition of the project portfolio based on the entropy concept. The aim of
the study is to experimentally test the model for optimizing the portfolio of a project-oriented organization and substantiate its
applicability in practice in management processes to ensure their effectiveness. Research objectives: forming a model taking into
account the accepted value of the organization; formation of initial data on the organization and alternative projects; portfolio
optimization by model and interpretation of results. Research methods: system analysis, functional analysis, operations research.
Results. A model has been developed for forming a portfolio structure from projects of two categories — operational and
development; the optimization criterion is to minimize the discrepancy between the desired and actually provided value of the
organization. The restrictions take into account the maximum allowable energy limit and the minimum allowable value limit. As a
result of the study, the applicability and adequacy of the model for optimizing the portfolio structure of a project-oriented organization
were substantiated. The model makes it possible to obtain solutions on the optimal structure of a portfolio of projects in terms of its
value under given resource constraints (in the form of a share of total energy and output energy) and energy entropy. The studies
substantiated the possibility of adjusting the model in terms of the optimization criterion (maximizing value, minimizing energy
entropy) and adding restrictions on the maximum permissible border of information entropy and energy efficiency. Conclusions. The
model under consideration is characterized by wide practical application, taking into account its possible adjustment without changing
the basic essence, taking into account the specifics of a particular field of activity or organization. The practical use of the main
indicators of the entropy concept - information entropy, temperature, energy entropy, which characterize the state of organizations,
allowing to identify hidden problems before they are reflected on the traditional indicators of organizational performance is
demonstrated. Taking this into account, the structure of the project portfolio is being formed within the framework of the considered

approach.
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Introduction

The specificity of project-oriented organizations is
that their current activities and development are carried
out through projects [1]. The effectiveness of project-
oriented management is justified both in theoretical
studies [2] and in applied works related to specific types
of activities (for example, [3]).

The project portfolio of these organizations forms
the final result, which, in the context of modern project
management methodology, represents the value of the
organization [4, 5], which can be calculated both in the
form of economic indicators and in the form of indicators
characterizing, for example, the market status of the
organization.

The allocation of the organization's resources
between portfolio projects and the formation of its optimal
structure allows the organization to build its current
activities and development in such a way as to maximize
value under certain resource constraints and the desired
state.

The entropy concept of managing organizations [6-
11] puts forward new requirements that must be taken into
account in the processes of optimizing a portfolio of
projects in order to ensure not only economic efficiency,
but also the sustainability of the organization [12] in the
context of information and energy entropy.

Analysis of recent research and publications

A significant number of works are devoted to the
problem of forming the optimal composition of portfolios
of project-oriented organizations [13-20]. International
standards for project portfolio management [13] set a

certain benchmark for theoretical research.

Most of the works, for example [14, 15], focus on
ensuring the achievement of the strategic goals of
organizations, which is the essence of the core value of
portfolios. In some works (in particular, [16]), the
dynamics of the state of the organization is taken into
account and the portfolio of projects is also considered in
the form of a dynamic structure. In [17], approaches were
proposed to the formation of a portfolio taking into
account risks.

Thus, it can be argued that the instrumental basis for
the formation of the optimal composition of project
portfolios in the form of models and methods has been
sufficiently developed in modern research.

Nevertheless, as mentioned above, the new entropic
concept of managing organizations, which assesses their
state by means of energy entropy [10-12], forms a new
approach to optimizing the composition of the project
portfolio. In particular, ensuring high economic
performance without a corresponding increase in control
over the external environment (controlled part of the
external environment) [11], which is expressed in a
gradual decrease in information entropy, as well as an
increase in the efficiency of the use of total energy
(resources), will not lead the organization to the required
stable state. in a modern turbulent environment.

In [12], on the basis of the entropy concept of
management of organizations, a model was developed that
allows one to determine the optimal composition of a
project portfolio that meets the requirement of balance in
terms of the value-entropy ratio. Justification of the
reliability and practical applicability of this model is
impossible without appropriate experimental studies,
which is the essence of this study.

Thus, the aim of this study is to experimentally test
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the model for optimizing the portfolio of a project-
oriented organization and justify its applicability in
practice in management processes to ensure their
effectiveness.

Results

The model for optimizing the composition of a

portfolio of projects provides for the following
management parameters:
x®={1,0} i=1n, x2'={1,0} j= im, (1)

selection of development projects and current activities
from a variety of alternative options, T,,T, — accordingly,

the duration of the life cycles of these projects,
0=1,K-T, + 1,i= In and v= LK-T, +1,;= =I,m — alternative

K-Tj+1

n
t=1 [Il o=1

where V'(t)
composition, V,,(t),V,,(t), accordingly, the contribution to
the value of organizing projects of each category.

— value provided by current portfolio

n KTj+1

z z V.g(t) xdev i

i=l =1

Condition for the maximum allowable value of
energy entropy:

S(t, x5, x;,) < S™(), t=1K. 4)

The formation and formalization of the energy

entropy of an organization is presented in detail in [10],

where the energy entropy of an organization is determined

on the basis of its energy parameters and information

¥ V0 3 >

options for starting projects of two categories under
consideration. Taking into account that K is the end of the
portfolio planning period, the values K-T;+1, K-T,;+1

characterize the latest start of the project, so that its life
cycle falls within the planning period of the portfolio K.

After the implementation of projects of current
activities, there are no qualitative changes in the state of
the organization, after the implementation of development
projects, certain "leaps" of the state are formed, for
example, the information entropy decreases or the share of
possible use of total energy increases (that is, the part of
free energy that can be directed to the implementation of
New projects).

The objective function ensures that the discrepancy
between the actual and desired V™(t) values of the

organization is minimized:

2

K—Tj+1
L 2 VL0 VO )| > min @
v=1 dev Leur
Yo Ty
Condition for ensuring the minimum value
boundary:
K—TJ'H -
D V@)XV @)z V™ ).1=1K. ()
=1
entropy, which are formed as a composition

corresponding to the characteristics of projects:
H,(t),H ,(t) —information entropy;

U, (t),U,(t) —total energy;

Eo (1), Ef5(t) —output energy;

ED (1), E ° (t) —incoming energy.

Limitations on available resources in the form of

total energy (potential) and  output energy:
n K-Tj+1 m KTj+l L
> UMY D U @)X U™ @) =1K, (5)
=1 0=1 j=1 v=I
n K-Tj+1 m K—Tj+[ -
> OES®)-xr Y. D EY@)-x SE™@),1=1K. (6)
i=1 0=I =1 v=I
Conditions for the selection of projects (that is, at least one project must be selected):
n K-Tij+1 m KT +17
Z Z xdev >]Z Z cur>1 @
i=1 0=1
In addition, from the many options for a K-Tj+1 kT o
project from the point of view of its start, only one Z X8 < 1,i=1,n; Z x5 < Lj=1m. 8)

should be selected (or none, therefore the sign "less
or equal™):

K-Tj+1 KTj+1 -

Z x5 < 1Li= 1n; z x5 < Lj=1m. (7)

o=1 v=1I

0=1 v=1

Model (1) - (8) provides the formation of a portfolio
of projects in accordance with the conditions and criteria
described above.

Let us consider the application of this model to
optimize the project portfolio of a specific organization
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(the "Transmarine” company), which operates in
the field of sea transportation, providing services
for both cargo delivery and storage, and the formation of
groupage shipments. The company has many
branches, its own storage sites and warehouses, vehicles.

In accordance with the current composition of

the portfolio of projects, the forecast of the state and
performance of the organization under consideration is
characterized by the following indicators (table 1, fig. 1),
the prospective period of consideration is 8 years. The
energy parameters of the organization are considered in
conventional units, 1 c.u = 1 million dollars.

Table 1. Forecast of the energy parameters of the organization in accordance with the current composition of the project portfolio

. Total Input Output Information Energy Temperature, Energy
Time energy, energy, >
energy, U - entropy, H efficiency, n T entropy, S
Ein Eex
0 12
1 13,5 55 4 2 1,125 0,3125 25,920
2 15,5 6 4 2 1,148 0,3189 30,291
3 16 55 5 2,5 1,032 0,2294 45,818
4 17 6 5 2,5 1,063 0,2361 46,750
5 18,5 6,5 5 2,5 1,088 0,2418 49,950
6 19,5 6 5 3 1,054 0,1952 69,344
7 20 5,5 5 3 1,026 0,1899 76,390
8 21 6 5 3 1,050 0,1944 77,318
Current energy parameters
25
20
15
10
5
0
1 2 3 5 b 7 8
==@==Total energy, U === |nput energy, Ein Output energy, Eex

Fig. 1. Forecast dynamics of the organization's energy parameters

Under the value of the organization, in this case, we
take the growth of the organization's energy (profit),
which is formed as the difference between the incoming
and output energy flows. Thus, the value of the
organization:

V(t) = EM(t) - E¥(t),t =1,8. 9)

On the basis of the predicted values of the dynamics
of the organization's energy parameters
U (t),E™(t),E™(t),t =1,8, the predicted values of the
indicators of its state - information entropy, temperature,
energy entropy - were calculated (fig. 2).

It should be canceled that the forecast of the state of
the organization, on the one hand, cannot be identified as

"bad": in accordance with current projects, the information
entropy gradually increases, respectively, the temperature
decreases, while the energy entropy increases (fig. 2c), the
reason for this is an increase in the total energy of the
organization U (t) (fig. 1) despite the fact that the output

E*(t) and input E™(t) energies remain practically

unchanged. Thus, in the organization there is an
accumulation of “potential” energy, which is not
converted into “kinetic" energy, which ensures the

movement of the organization to new states in terms of
value. Due to this, there is a general downward trend in

energy efficiency on average E"(t). The value of the
organization is also gradually decreasing (fig. 3).
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Fig. 2. Forecasted values of indicators of the state of the organization
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Fig. 3. Forecasted dynamics of the organization's value

Thus, despite the apparent absence of problems in
the organization, the entropic concept of management
allows you to "reveal” the deep problems that lead to the
growth of energy entropy, which can gradually "destroy"
the organization.

To avoid this, the organization should supplement its
portfolio of projects to address these issues. For this, three
alternative operational projects (current activities) and
three development projects are proposed for consideration,
their main characteristics are presented in tables 2, 3. Note

5 6 7 8

that the energy parameters of projects reflect annual
values (total for the year), and informational entropy and
energy entropy refer to the beginning of each year.
Therefore, their last (zero) value for projects refers to the
end of the last year of the project life cycle.

As the effect of development projects on the state of
the organization (without limiting the generality), a
decrease in information entropy was taken:

AH, =-0,5;AH, = —1; AH, = —0,8. (10)
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The main conditions that were taken into account
when forming the project portfolio structure were the
following:

- minimum
vmMt)=2,

- the output energy of the organization can not
exceed 40% of the  total energy, i.e.

> (ETM+E©)<0,4-U();

- the part of the total energy of the organization that
is distributed between projects can not, respectively,

exceed 60%, i.e. Y (U, ()+U, (1)) <0,4-U(t).
]

The following results were obtained for the given
conditions:

- all three alternative projects of current activity
should be included in the portfolio, respectively, in 4, 4
and 6 years of the period under consideration, that is, in
the latest possible start. This is due to the fact that, as
previously indicated, the current activities of the
organization are characterized by not bad indicators, the
problem is, first of all, in the accumulation and non-use of
total energy;

- the first and third development projects should be
started at the very beginning of the period in question in

limit values of the organization

Organization's value

’ ‘ _f’/‘ /x\""-.b /’P‘j

3 v -
25 /

2 3 4 5 5] ! 8
e Cijrent valie  ==@==Paortfolio value Value boundary
Comparison of energy entropy dynamics
Fli}
0
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-::I — 4 -
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30
20
10
i}
1 ! 3 5 7 B
s=f==Current energy entropy === Portfolio energy entropy Smax

order to eliminate the problem of accumulating and not
using common energy. The specificity of the second
development project is that it does not provide for the

receipt of input energy E,' =0, although it provides the
maximum reduction in information entropy (AH, =-1).

Note that experimental calculations were carried out
for two variants of the optimization criterion: the first
corresponded to (2), the second (taking into account the
accepted energy gain in the form of value) - maximization
of the organization's value. The results were the same.
Thus, despite the fact that in [12] it was declared as an
optimization criterion the minimization of the discrepancy
between the total wvalue and the desired value,
nevertheless, in cases where the value can be interpreted
as an increase in energy, the approach implemented within
the framework of this research.

So, as a result of the formation of the structure of the
project portfolio in accordance with the results of
optimization, the predicted values of the results of
activities and the state of the organization will be as
follows (fig. 4).

Comparison of energy efficiency for the current
portfolio and for its new structure is shown in fig. 5,
temperature in fig. 6.

Energy parameters of portfolio

25

=) =@=Fin Eex

Comparison of information entropy dynamics

#—/‘--.___‘-‘-‘-
— f"’f
—— /

2 3 4 5 b 7 8

=== Cyrrent information entropy

== Portfolio information entropy

Fig. 4. Forecast values of the company's performance and condition for the proposed portfolio structure
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Energy efficiency
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Fig. 5. Comparison of energy efficiency for the current portfolio and for its new structure

[:rg!.ﬁ"f.f.11i:||| temperature comparson

|

2

e Urrent temperature

=== Portiolio temperature

Fig. 6. Comparison of the organization temperature with the existing and new project portfolio structure

The proposed portfolio structure will provide the
required level of value for the organization (and,
moreover, not below its minimum allowable boundary).
The increase in information entropy and energy entropy
within the permissible limit is associated with the
implementation of new projects, which naturally affects
these indicators. But after the implementation of projects,
the energoentropy will reach a value lower than it would
have been without new projects. The information entropy
will return to the "before the new portfolio" level. The
temperature increased significantly, which indicates a
stronger control over the "external structure™ of the
organization [11]. So, the model made it possible to form
a new structure of the project portfolio, which ensures the
fulfillment of the necessary conditions and the
achievement of the set result in relation to the value of the
organization.

Experiments at varying the initial data also
confirmed the accuracy of the obtained optimization
results and the adequacy of the model. In particular,
changes were made in the current dynamics of
information entropy and requirements for the lower
boundary of value, which led to the priority of the
implementation of projects of current activities and to the

postponement of the implementation of development
projects.

Conclusions

As a result of the study, the applicability and
reliability of the model for optimizing the portfolio
structure of a project-oriented organization was
substantiated. The model makes it possible to obtain
solutions for the optimal structure of a project portfolio in
terms of its value under given resource constraints (in the
form of a share of total energy and output energy) and
energy entropy. The studies substantiated the possibility
of adjusting the model in terms of the optimization
criterion (maximizing value, minimizing energy entropy)
and adding restrictions on the maximum permissible
border of information entropy and energy efficiency.

Thus, the developed model (1) - (8) is characterized
by wide practical application, taking into account its
possible adjustment without changing the basic essence,
taking into account the specifics of a particular field of
activity or organization.

The practical use of the main indicators of the
entropy concept [10-12] - information entropy,
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temperature, energy entropy, which characterize the state  before they are reflected on the traditional indicators of
of organizations, allowing to reveal hidden problems the effectiveness of organizations.
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EKCHEPUMEHTAJIBHI JOCJIKEHHS MOJIEJI ONITUMIBAIIL CKJIALY
IHHOPT®EJIA HPO€KTHO-OPIV€H'Ij.()BAHOi OPl:AHI3A]_[Ii HA BA3I
EHTPOIIIMHOI KOHIEIIII

IIpenmeToM oCHi/DKEHHS € ONTHMI3aIlisl CKIamy MopTdens HpoeKTiB Ha 0a3i eHTpomiiHOI KoHmemmii. MeTol0 IOCTIKeHHS €
eKCIepHMEHTAIbHA MEepeBipKa MOJAENI ONTHMi3alii ckiamy mopTdens NPOEKTHO-OPi€HTOBAHOI OpraHizauii i OOIPyHTyBaHHS ii
3aCTOCYBaHHsI Ha MPAKTHLI B MpoOLecaX YMpaBIiHHS Ui 3a0e3nedeHHs iX epeKTHBHOCTI. 3aBAaHHM OCIIHKEHHS: GopMyBaHHS
MOJIeNIi 3 ypaxXyBaHHAM NPHUHATOI IIIHHOCTI OpraHizauii; (opMyBaHHS BUXITHHUX JAHUX 110 OpraHi3alii i albTepHaTUBHUM IPOEKTAM;
onrtuMizaiisi mopTdens 3a MOACIUIIO i iHTepHpeTallis pe3yiabrarTiB. MeToaM IOCIiKEHHS: CHCTEMHHUI aHawi3, (QyHKIiOHATbHHUI
aHai3, JOCIiKeHHs onepaniid. PesyasTaTn. Po3pobieno Mozxens hopMyBaHHS CTPYKTYpH HOPTQENs 3 MPOEKTIB IBOX KaTeropid -
orepanifHuX i PO3BUTKY, KpUTEpiii onTuMizarii - MiHiMi3amis po30LKHOCTI O6axaHoi 1 GakTHIHO MOCSHKHOI IIHHOCTI OpraHi3arii.
OOMexeHHsS BPaxoBYIOTh MaKCHMAIBHO JOIyCTHMY MEXY €HEprOHTpOIi i MiHIMAJIbHO JOIyCTHMY MEXy IIIHHOCTI. B pe3yibrarti
MIPOBEAEHOTO JOCIIKEHHSI 0OIPYHTOBaHA MOXJIMBICTH 3aCTOCYBAHHS 1 JOCTOBIPHICTH MOJENI ONTHMI3allii CTPYKTypH mopTQerst
MIPOEKTHO-OPIEHTOBAHOI opraHizauii. Mozaenb N03BOJIIE OTPUMYBATH PIMICHHSA MO ONTUMAJbHIA CTPYKTYpi MOPT(heENs MPOEKTIB 3
TOYKHU 30py HOro WiHHOCTI MpH 3aJaHUX OOMEXEHHSAX MO pecypcax (y BUIJISALI YaCTKM 3arajbHOi eHeprii Ta BUXiOHOI eHeprii) 1 mo
eHeproeHntpomii. J{ocTmiKeHHsI TOBENM MOXIIHUBICTE KOPUTYBAaHHS MOJENi 3 TOYKH 30pY KPHUTEpil0 ONTHMi3awii (MakcHMizalis
LIHHOCTI, MiHiMi3allisg €eHepProeHTPOIii) 1 JONOBHEHHS OOMEXEHHIMH 110 MaKCUMAaJIbHO JOIMYCTHMOI Mexi iH(popMaLiitHoi eHTpomii 1
eHeproedexkTuBHOCTI. BHcHOBKH. Mozenb, IO pO3IIIIAETHCS, XapaKTepH3YEThCS LIMPOKMM IPAKTHYHHMM 3aCTOCYBaHHIM 3
YpaxyBaHHSIM MOXKJIMBOTO 1i KOPHT'YBaHHs 0€3 3MIHHM OCHOBHOI CyTi 3 ypaXyBaHHSM CHElH(}IKH KOHKpPEeTHOI chepH HisiIbHOCTI abo
opranizamii. IIpoJeMoHCTpOBaHO NpaKTHYHE BUKOPUCTAHHS OCHOBHHX IIOKa3HUKIB EHTPOMIHHOI KoHIenmii - iHpopmamniitHoi
EHTpOIIii, TEMIIEpaTypH, eHEPrOeHTPOIIIl, SIKi XapaKTepH3yIOTh CTAaH OpraHi3alliif, JO3BOJITIOUM BHABILITH NPUXOBaHI MpoOJieMu 10 1xX
BiTOOpakeHHsI Ha TpaIWLIHUX NOKa3HMKaX e(eKTHBHOCTI opraHizamiii. 3 ypaxyBaHHSAM LBOTO 3AIHCHIOETHCS (HOPMYBaHHS
CTPYKTYPH MOPTQETS MPOEKTIB B paMKaX PO3TIITHYTOTO MiAXOIY.
Kuro4oBi c10Ba: poexT; mopTderb; MoaeNb; EHEPTOCHTPOIIIS; iHpopMaIlliifiHa eHTPOIIis; eHEProePEeKTUBHICTb.

3KCHEPUMEHTAJBHBIE HCCJIEJOBAHUSA MOAEJM ONTUMU3ALIUA
COCTABA IOPT®EJISI IPOEKTHO-OPUEHTUPOBAHHOM OPI'AHU3AIIMU HA
BA3E SHTPOIIMMHOM KOHIENIIUA

IIpenMeToM wmccienoBaHHs SBISETCS ONTHMH3AIMs COCTaBa MOpTQerns NPOeKTOB Ha Oa3e HSHTpomuitHON koHuemwy. Ileanio
HCCIIEIOBaHMsl SIBISIETCS. HKCIIEpUMEHTANIbHAS TPOBEpPKa MOJENM ONTHUMHU3AIMM COCTaBa MOPTQENs NMPOESKTHO-OPUEHTHPOBAHHOM
OpraHM3allui ¥ O0OOCHOBAaHME €€ TMPHMEHHMOCTH Ha NPaKTHKE B IpOIeccaxX YIpaBIeHHS A obecredeHHs UX 3(Q(HEKTUBHOCTH.
3agaum uccnenoBaHus: (GOPMUPOBAHNE MOJEIH C YIETOM NPUHATON IIEHHOCTH OpraHM3anuy; (GOPMUPOBAHNE UCXOJHBIX JAHHBIX IO
OpPTaHM3alMU U aNnbTePHATUBHBIM IIPOEKTaM; ONTHMH3AIMA MOpPTdens 1Mo MOZENM M HMHTEPIpeTalHs pe3yibTaroB. MeToabl
WCCIIETOBAHNS: CHUCTEMHBI aHaimu3, (YHKIUOHAIBHBIM aHaIW3, HCCIeAoBaHHWE omnepanuii. PesyasTaThl. Paspaborana monens
(OpPMHUpOBaHUS CTPYKTYphl MOpPT]ENs M3 NMPOEKTOB JBYX KATETOPWUH — OMNEPAllMOHHBIX W Pa3BUTHUs, KPUTEPHH ONTHMHU3ALUH —
MHUHUMH3AIUS PACXOXKACHHS JKelaeMoil M (akThueckn obOecrnedynBaeMoil LEeHHOCTH opraHu3anuu. OrpaHHYeHHs YYUTBHIBAIOT
MaKCHMAaJIbHO JOIYCTHUMYIO IPaHHIly SHEPrOHTPOIIMM U MUHUMAJIBHO JOMYCTUMYIO I'paHUIly LIEHHOCTH. B pe3ynbrare npoBeqeHHOro
HccleloBaHUsT O0OCHOBaHAa TPUMEHMMOCTh M QJIeKBaTHOCTh MOJEIH ONTHMM3AIMU  CTPYKTYphl MOPT(eEns MpOeKTHO-
OPHEHTHUPOBAHHON OopraHm3anuyu. Mozaens Mo3BOJSIET MOMydYaTh PEIICHHUS 0 ONTHMAIbHON CTPYKTYpe MOPTQENT MPOSKTOB C TOUKI
3pEeHUs €ro IEHHOCTH IpHU 3aJaHHBIX OTPAaHWYEHHSAX MO pecypcaM (B BHAE JONM OOIMIEH SHEPrHH M HCXOAMIEH SHEPTuH) W II0
sHeprosHTponmu. MccnenoBannss 0OOCHOBAIM BO3MOXHOCTH KOPPEKTHPOBKH MOJEIH C TOYKH 3PEHUS KPUTEPHS ONTHMM3AINU
(MakcHMU3aIMs EHHOCTH, MUHUMH3AIHS SHEPTOYHTPOINH) U TOMOTHEHUS] OTPAHIMYECHHSAMH 110 MAKCUMAIBHO JOITyCTHMON TPaHHIe
nH(OpMaIMOHHOI SHTponMH W dHeprodddekTuBHOCTH. BbIBOABI. PaccmatpuBaemass Mozenb XapaKTepH3YeTCsl MIMPOKHM
MPAaKTUYECKUM MPUMEHEHHEM C y4YeTOM BO3MOXKHOW €€ KOPPEKTHPOBKM 0e3 M3MEHEHWs] OCHOBHOW CYTH C YY€TOM CIenu(pHKU
KOHKPETHOH c(epbl AesTEIbHOCTH WX opraHn3anuy. [IpoJjeMOHCTpUpOBaHO MPAaKTHYECKOE HCIIOIb30BAaHNE OCHOBHBIX MOKa3aTeleH
SHTPONUHHON KOHLENIMH — WH(POPMALMOHHON SHTPOIMH, TEMIEepaTypbl, SHEPrOIHTPONNH, KOTOPbIE XapaKTepHU3yIOT COCTOSHHE
OpTaHM3aINi, TO3BOJASA BBIABIATH CKPBITHIE HPOOJIEMBI IO MX OTPAXKEHHWS HA TPAAWIMOHHBIX ITOKa3zaTelmsix 3(pdexTnBHOCTH
opraam3anuii. C y4eToM 3TOTO OCYIIECTBISICTCS ()OPMHPOBAHHE CTPYKTYpHI MOpPT]Ens MpPOoeKTOB B paMKax PacCMaTpHBAEMOTO
MOAXO0a.
KuiroueBbie c10Ba: mpoeKT; HOpTdhens; Moaeb; S3HEPTOIHTPONHS; MHYOPMAIIMOHHAS SHTPOIHS; SHEPr03(QPEKTHBHOCTS.
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