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OPTIMIZATION OF INFRASTRUCTURE PROJECT PRODUCT PARAMETERS

The subject of the research is the means of determining the optimal set of parameters for the products of infrastructure projects. The
aim of the study is to increase the efficiency of the implementation of infrastructure projects through the use of the developed model
for substantiating the optimal parameters of their products. To achieve this goal, the following tasks have been solved: determination
of the main options for "autonomy" of infrastructure projects; formalization of the dependences of the time, value and economic
characteristics of infrastructure projects on the parameters of their products (infrastructure object) and the development of a
conceptual model for optimizing these parameters; development of a mathematical model for optimizing the parameters of products of
this category of projects. The following methods are used: system analysis, functional analysis, operations research. Results: it was
found that the parameters of the product of infrastructure projects, on the one hand, ensure its commercial relevance, on the other
hand, they determine the characteristics of the project (cost, risks, life cycle duration, etc.), which forms a complex system of
requirements and restrictions for product parameters. As a result of the study, a conceptual and corresponding mathematical model for
optimizing the parameters of an infrastructure project product has been developed for two situations: 1) for a situation of an
"autonomous" infrastructure project, in which the infrastructure object being created does not imply commercial use, or its creation
and commercial use is carried out within the framework of one project; 2) for a situation of two interconnected by means of a project
infrastructure object - the creation of an object and its management (commercial use). Modeling is based on formalized dependences
of the value, time and economic characteristics of the project on the parameters of its product. Conclusions: the model allows to
determine at the initial stage of project development, within the possible range of variation, that set of parameters of its product that
provides maximum value for stakeholders both when creating an infrastructure object and in the future when managing (operating) it.
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Introduction

Analysis of literature and research

Infrastructure projects are an integral part of the
development of a city, region, country, and their main
purpose [1] is to provide the necessary conditions for the
life of citizens, including electricity and gas supply,
transport links, etc.

The product of infrastructure projects is an
infrastructure object that can be described by a certain set
of parameters. This product, on the one hand, must satisfy
the interests of stakeholders, on the other hand, the
parameters of the project product determine its cost, the
duration of certain stages of the life cycle, etc. Thus, the
need to balance the "needs to be obtained" with "how to
get it" leads to the formulation of the problem of
optimizing the parameters of the products of infrastructure
projects.

In [2], it was suggested that all projects can be
divided into two categories from the point of view of the
certainty of the project product: the first category is
projects in which the product parameters are clearly
known and set; the second category is projects in which
product parameters are set as a result of a comprehensive
analysis of possible options within specified limits.

Infrastructure projects can fall into both categories.
But more often the second way is used when only a
thorough study and analysis of a certain conceptual option
allows setting the required set of parameters. For example,
when deciding on the modernization of the port terminal,
it is necessary to decide on what capacity should be
calculated, what depths at the berths should be provided,
what should be the lengths of the berths, whether a
railway line is needed and how long, etc. Thus, at the
stage of initiating an infrastructure project, the parameters
of its product are established. For this, appropriate models
can be used that take into account the "all consequences”
for a specific set of product parameters.

The development of a modern theoretical basis for
project management is aimed not only at the sectoral
specialization of projects, but, first of all, at the
development of new concepts and methodologies (for
example, [3-5]), which give impetus to the development
of appropriate methods and models. Research is carried
out related to transport and logistics projects (for example,
[6-8]), and, naturally, special attention is paid in modern
works to infrastructure projects (for example, [9-14]).
Particular attention is paid to the value of infrastructure
projects and, in particular, in [11, 12], the contribution of
an infrastructure project to the development of modern
socio-economic systems is studied. In [9, 10], time
management methods for infrastructure projects were
proposed based on a hybrid methodology that combines
classical and new approaches to the implementation of the
stages of the project life cycle. The stakeholder
management of such projects was studied in [12].

Despite the relevance of the study of issues related to
infrastructure projects, it should be noted that almost no
attention is paid to the products of these projects,
although, as mentioned earlier, for many such projects at
the initial stages there is a need for additional research to
justify the best (optimal) set  parameters of the
infrastructure facility. In particular, in [2], a similar
approach was used to optimize the product parameters of
the fleet replenishment project, in [15] - to optimize the
parameters of the port terminal development project.

Taking into account the above, we believe that this
idea can be used as the basis for research in the framework
of the development of infrastructure projects.

Thus, the purpose of this study is to increase the
efficiency of the implementation of infrastructure projects
through the use of the developed model for substantiating
the optimal parameters of their products.
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Results

Conceptual model for optimizing product
parameters of an infrastructure project. The specificity
of infrastructure projects is that they can have varying
degrees of autonomy. At the same time, the concept of
"autonomy", that is, independence, isolation of a project,
is not necessarily associated with the entry of this project
into a portfolio or program. In this case, the lack of certain
autonomy for the infrastructure project means, first of all,
that the project is the basis for the implementation of the
other projects, the products of which depend on the
product of the infrastructure project. For example, as a
result of many infrastructure projects, a tangible "product”
is created (an infrastructure object: a bridge, a road, a
ferry crossing, a port terminal, etc.), the management of
which is a separate project for the company (companies),
which receives the right to manage (operate) this object.

Thus, in such situations, there are two separate
projects, the composition of the stakeholders of which,

generally speaking, may overlap (for example, the future
operator company participates as one of the investors in
the infrastructure project), fig. 1.

At the same time, the characteristics of an object
created in an infrastructure project affect the results of the
project for managing this object. Such a "tandem" of
projects is an example of the lack of complete autonomy
for an infrastructure project in terms of the dependence of
the parameters of its product and the product of an
interconnected project. Let us characterize this thesis in
more detail.

As a result of implementation of the infrastructure
project the object of infrastructure (product of the project)

with parameters {P,| i:1,_n} is created. The composition

of this set includes both quantitative and qualitative
characteristics of the object (for example, reliability,
durability, etc.) and is determined by the specifics of the
infrastructure object.
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Fig. 1. Infrastructure project and related infrastructure facility management project

The value, as you know, is a universal characteristic
of the project implementation results from the point of
view of stakeholders, and for each of them the value of the
project can vary significantly (the achieved high value for
one stakeholder may not mean high value for another
stakeholder at all); in addition, the "measure" of value can
also be different for each stakeholder (for example, for
one - the costs of the project, for the other — increasing the
attractiveness of the region, for the third — the financial
result, etc.). Thus, different levels of stakeholders of

infrastructure projects have different levels of project
value, which are the corresponding "reflectors” of the
project results from the point of view of stakeholders'
goals. Naturally, the value of an infrastructure project C,

depends on the parameters of its output product (that is,
according to the results of the implementation of the
infrastructure project):

Cy =C(P)=C (R, M) k=LK, ()
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where K is a number of stakeholders in the infrastructure
project; B ,i=1,n — infrastructure project product
characteristics; n — the total number of allocated
characteristics of the project product. So, if the qualitative
characteristics of the infrastructure facility are lower than
the required (planned) ones, then, naturally, the project
goal cannot be considered achieved, and, consequently, its
value in fact decreases. (1) allows to take this into account,
moreover, (1) allows, for example, on the basis of factor
analysis, to establish what exactly and how influenced the
decline in value, if it happened.

The product (infrastructure object) obtained as a
result of the implementation of an infrastructure project
becomes an object of management (operation) in the
corresponding project, which further determines the

characteristics of the product of this project P;, j =1J

(where J is the number of distinguished characteristics of
the product of the infrastructure object management

project) and its value Cr,l =1, L for each stakeholder:

P =17, @

=1L,

where L is a number of stakeholders in the infrastructure
facility management project. For example, the depths
reached at the berths and on the approach channels to the
port (characterized within the set of parameters of the

infrastructure project {P,| i:1,_n} product) determine the

characteristics of the transport service (services) provided
at a given port terminal (in particular, services for loading /
unloading on ships of a certain size, which the terminal
can receive at the berth, which is included in the set of
parameters for the product of this project - the project for

managing the infrastructure object — {PJ*| j=1,_.J}).

Thus, the relationship between products and results (in the
form of value) of an infrastructure project and an
interconnected infrastructure project management project
is identified. The conceptual model for optimizing the
parameters of an infrastructure project product is as
follows (fig. 2).
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Fig. 2. Conceptual model for optimizing product parameters of an infrastructure project
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A model for optimizing product parameters for
an infrastructure project. Naturally, the parameters of
the project product cannot be of an arbitrary level, and for
each project, taking into account its specifics, certain
restrictions are formed:

R™ < p <B™ i=1n,

(4)

where characterize, respectively, the

minimum and maximum permissible boundaries of the
project product parameters. Note that in some cases,
individual parameters of the products of infrastructure
projects may be interrelated. For example, a certain depth
of an approach channel without its corresponding width is
meaningless. Therefore, this kind of relationship should be
taken into account in the form:

Pmin pmax
i A

P,=P,(B ,...,P(P ),veU,, 5)

where U, is a set of project product parameters that
depend on other parameters, ¢, is the number of
parameters affecting a specific parameter B, .

Varying the parameters of the product of an
infrastructure project P allows to vary the main
characteristics of this project, and, above all, the cost of
the project (the size of the required investments) | :

|(P)=|(P1,P2,...,Pn). 6)

The project implementation time T is also
determined by a set of product parameters:

T=T(P1 ,Pz,...,Pn). @)

Project risks also naturally depend on product
parameters. If from the whole variety of project risks at
the stage of their aggregated consideration, we single out
the risks of an increase in implementation time AT, an
increase in investment costs Al , and a change in value
towards deterioration AC, (for example, if the value is

the increase of attractiveness, then there is a decrease in
value; if the value is a decrease in cost, then it excesses,
etc.). Thus, the parameters of the project product
determine the magnitude of the risks:

Al = Al (P1 Py P, ),AT:AT(Pl Py, P, )
. (8)
X

AC, = AC, (Pl Py ... P, ),k:l

Each project is associated with certain restrictions in
terms of cost, time, risks, etc., therefore, based on the
above dependencies, the following system of project
restrictions is formed:

- by project costs (size of investment)

I(P)=I(Pl,P2,...,Pn)£Imax; 9)

- by implementation time

T:T(Pl ,PZ,...,Pn)STmaX; (10)
- by value
G (Pl Py P, )2 QMM k=1K,  (12)
- in terms of acceptable risks
Al = Al (P1 Py, Py )sm max
AT:AT(Pl ,P2,...,Pn)SATmaX, (12)

ACy = ACy (Pl Py, Py )SAC{“&X,kﬂ,—K.

For a situation of a completely autonomous project,
the presented system of restrictions is complete, reflecting
the basic requirements and characteristics.

For a project that is associated with a subsequent
management (operation) project, the constraints associated
with the further commercial operation of the
infrastructure facility should be taken into account. For
example, with a relatively insignificant increase in
investment, the parameters of the approach channel for
ships of significant size can be achieved, but further entry
of ships into the port is not advisable due to, for example,
the lack of the ability to process such size of shiploads in
the port, or the demand for such a size parties in the
region, etc. That is, the commercial operation of the
infrastructure object imposes its own limitations that must
be taken into account. Otherwise, the created
infrastructure facilities are either used ineffectively, or
their use is generally not advisable and these facilities
gradually replenish the set of abandoned facilities.

Thus, restrictions are formed on the parameters of
the project product associated with its further commercial
operation:

lein(Pj*) <p gplmaX(P;),iZH,j:l'_J' (13)

which are established through the presence of relationships
between the products of projects (infrastructure and
management):

P =P (AP, ) 1 =1 14)
and based on the constraints on the product parameters of
the infrastructure facility management project:

P <Py <™, j=1J. (15)

The optimization criterion, as a rule, is one of the
value indicators [15], for example, the one that most
closely matches the mission and the main goal of the
project (that is, the value from the standpoint of the main
stakeholder). If the project is autonomous (that is, it
provides for both the creation and management of an
infrastructure facility), then the indicator of economic
efficiency (for example, the NPV of the project) acts as
the "main" value. For such projects, the system of
restrictions can also be supplemented with restrictions
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related to efficiency (for example, profitability, payback
period, etc.):

E :E(P1 Py, Py )g(z)E*, (16)
where £ — used performance indicator, and E* — its
limiting border — maximum or minimum, depending on the
essence of the selected indicator.

So, the model for optimizing the parameters of the
product of an autonomous infrastructure project includes
the following restrictions: (4), (9) — (12), (16) objective
function (the value of the first stakeholder is conditionally
selected as the main one):

z =C1(Pl Py By ) > max
R Py Py

(17)

If the project is partially autonomous, then the model
for optimizing the parameters of the infrastructure project
product includes constraints (4), (9) — (13), and objective
function (17).

As a result of optimization, the parameters of the

project product B ,P,,..,B, are established, which

characterize its certain physical characteristics (length,
width, depth, height, etc.), operational characteristics
(throughput, operating costs, service life before capital
repairs, etc.), as well as quality characteristics (reliability,
etc.).

Integral consideration of infrastructure project
products and infrastructure facility management
project.

In situations where the future operator of an
infrastructure facility acts as one of the investors in the
project for the creation of this facility (which is typical for
such projects), his interests are represented in both
projects, and, consequently, the integral optimization of
the parameters of the products of both projects is logical
for such a situation. In the above approach, the "interests"
of an interconnected project when optimizing the
parameters of an infrastructure project product were taken
into account only as constraints (15). Integral optimization
of these parameters is a separate task.

Since each project has its own goals and limitations,
the optimization of the parameters of the products of each
project is formally carried out within the framework of a
separate optimization model. Nevertheless, there are
interests of the above-mentioned investor, which are
associated with both projects. Thus, in addition to two
optimization models for each project, a model can be
formed that optimizes the integral interests of the
investor with some integral constraints for the two
projects.

So, the model for optimizing the parameters of an
infrastructure project product is formulated above.
Let’s consider a model for optimizing product parameters
of an infrastructure facility management project

(P 1i=17}.
For this project, generally speaking, investments may
not be used, and the main investments are made in the

process of creating an infrastructure facility. Nevertheless,
many infrastructure facilities in the field of water transport
(for example, port terminals) are characterized by the fact
that construction and hydrotechnical works are carried out
as part of the creation/reconstruction of the facility,
that is, the "immovable" basis of the infrastructure
facility is being created. At the same time, in
the process of operating, the equipment is equipped with
reloading equipment, which also requires certain
investments.

Therefore, in the most general case, we will assume
that within the framework of the infrastructure object
management project investments are

I *(P*) =1 (Pl*,P;,...,Pf). If borrowed funds are used

for investments, then corresponding costs arise
Ry (1) =Ry (AP ,...Py),  which  are  also
determined by the terms of use of borrowed funds and
shares of own funds (which is not emphasized in this
work, since it goes beyond the scope of
the study).

In addition, the operating costs R® of an object
depend not only on the parameters of the object,
but also on the parameters of the product (for example,
transport services), but also on the intensity of
operation, that is, on the demand Q, which depends
on the parameters of the product, therefore it
is fair:

R*=R/(PR,R,,...P, )+
+R; (R, P ..., P, Q(R P P)) =
=R(R P, ., R )+ R (R P ),

(18)

where R{ and R5 accordingly, operating costs, which

depend on both the "object" and the equipment/personnel
associated with it.
The income from the object

D® =D®(R,P,,..,Py) is also determined by the
demand Q(P,P,,...P;) and the parameters of the

product (in this case, the service) P ,P; ..., P} .

Accordingly, the profit of the operator of the
infrastructure facility is formed as:

(R ,Py,.. B B ,Py,...,P))=D°(B P, ,.... Py)

e (19)
—Rf(Pl ,P2 ,...,Pn )—RS(Pl ,Pz,...,PJ).

It should be noted here that the above has been
established P;(Pl,Pz,...,Pn),jzl,_J, however, some

Pl*, PZ*PJ* are actually independent of B ,P,,...,P; .
Therefore, in (19), the parameters of the products of both
projects are indicated as parameters on which the profit
depends.

The project of management (operation) of an
infrastructure facility is certainly associated with certain
risks, which, first of all, are manifested in a decrease in
profits AI7 due to an excess of planned operating costs
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AR® and a decrease in income AD. Thus

AII(B, ,Py,... By B ,Pj,... Py) is formed.
As an optimization criterion, an indicator of the

economic efficiency of projects can be used (as the main
value for an operator for such projects), for example
NPV (R ,P,,... P, ,Pl*,P;,...,P;), which is formed
from income, operating costs, investment costs (if any),
as well as the share of own funds invested in
this project.

Thus, the model for optimizing the parameters of the
product of the project of management (operation) of the
infrastructure object is as follows:

Obijective function:

NPV(R Py, By B Py PY) = max  (20)
R \P;... P}

The limitation on the capacity/throughput (other

similar characteristic) of the infrastructure object,
MM MM respectively, the lower and  upper
boundaries, are established on the basis of the

concept and experience of the commercial use of this
object:

M™ <M (P Py, By B Poye Py) S MM (21)

Limitation on the desired profit is 77™" and its
allowable decrease is AIT™" :

II(B ,Py,..Py B, Py,... P}) > 1™"; (22)

AII(B, ,Py,... By B, Py,....P) < AIT™®;  (23)

| max

Investment restriction, where is the maximum

allowable level:

I(Pl,PZ,...,PJ)SImaX; (24)

Restrictions on acceptable values of control
parameters:

P <P <A™, =1, (25)

Two comments should be made on this model:
1. When considered locally (that is, without taking
into account the integral interests of the operating

company in two projects), B ,P,,..., B, actas exogenous

parameters, and only the parameters Pl*,P;,...,PJ*

of the product of this project are subject to
optimization.

2. When solving the problem, the duration of the
project is not considered, a certain value of which is
implied in (20). In (21) — (23), the considered indicators
are referred to the annual time interval, which is
traditional.

Integral consideration of two projects from the
position of an investor-operator presupposes the presence

of an "integrating" model, in which two local models are
components.

One of the approaches used in such situations is that
the criteria of local models are transformed into
constraints, the lower bound of which is determined either
on the basis of a target task within the project, or on the
basis of a solution corresponding to the optimal value
when solving a local problem. For example, if, as a result
of the solution according to model (20) — (25), the value

of the criterion for the optimal plan NPV °P! is obtained,

then as the lower bound in the integral model, the value
can be used

NPV ™MiN =) . NPV Pt (26)

where 0 <A <1 is a coefficient specifying the permissible
decrease in the optimal value of NPV in the local
model. A similar approach is used when determining
the lower bound for the criterion in the local model

for optimizing the parameters of an infrastructure
project product C{™". The scheme of forming a model
for the integral consideration of two projects

(infrastructural,
managing an
follows (fig. 3).

Such an integral consideration of the two projects
allows us to take into account the specifics of the
commercial operation of the infrastructure facility at the
stage of its actual design (fig. 4).

The optimization criterion is the NPV indicator,
taking into account the fact that the "trend” of projects is
investment and provides for the commercial use of the
facility:

and an interconnected project for
infrastructure object) is as

NPV (P ,Py,.... By, B, Py,...P}) > max. (27)

Model control parameters are product parameters of
both projects: P ,P,,...B,, P .,P,...P;. The
limitations of local models are fully included in the
integral design consideration model. Objective functions
of two local models are transformed into integral
constraints:

2y =GR BBy ) 2™, (28)

Z, =NPV(R, ,Py,... P, . B, Py,... P}) > NPV (29)

In addition, integral restrictions provide for a limit
on investment resources S:
11(R PPy )+ 12 (R P5 P ]S (30)

The main risk of the investor is the "shortfall” in
profit, which causes a decrease in the efficiency of

investments, that is ANPV appears, and so there
is a natural limitation on the acceptable level
of risk:

ANPV (R, ,Py,... Py, B ,Py,.... P}) < ANPV ™ | (31)
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Since the parameters of the projects' products are
interrelated (in any case, some of them), the model should
take into account the functional dependence of these
parameters:

P =Pj(R,Py. By, j =11 (32)

Note that the presented concept of forming an
integral model can be used for other "trends" of projects,
taking into account their specificity. This model is

universal in nature, since the industry specificity is
manifested only in the structure of indicators,
and not in their essence. As a result of optimization
according to model (27) - (32), the values of
the optimal parameters of project products (infrastructural
and interconnected with it) are determined, at which the
interests of the investor are ensured from the point of view
of NPV, subject to existing restrictions, either external or
related to the requirements of investors.

INVESTOR-OPERATOR

Integral criterion

NPV(P, ,Py,..,P, . B . Ps,...P}) —> max

Integral constraints
Zy = NPV(D ,Pa,...P, P, Py,.... P} )= NPY'™ID

2=Ci(R BB, )z C"
£ % £
I (Pl Py, P, )+12(Pl ,Pz,...,PJ)gS

ANPV(P, ,Py,..,P, P, Py,...P}) < ANPY™

Local model 1

(R Py By ) <
A[:A[(Pl ,PQ,...,Pn)gNmaX,
AT:AT(PI PP, )gAT“‘aX,
ACk = ACK (P Py yees By ) < ACP™

T=T(R Py | < T

<, (P1 Py....P, )zC,{f‘m

‘Pimll’l SPI SPimale-zl n

2 2

Local model 2

(Rl ) S 15
M"Y S (B By B . Py ) S M
P ,..P, B, P> 11"
ATI(B ... P, B . Pr) < AT

PN <P PIMN =

Project product parameters

R .P5,....B,

Project product parameters
#

PPy, P

* b .
Pl =P/(B.Py....P,). = LJ

Fig. 3. Scheme of the formation of a model of integral consideration of two interrelated projects
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Fig.4. Accounting the specifics of the commercial operation of an infrastructure facility at the design stage

Conclusions

In this study, a mathematical model has been
developed for optimizing the parameters of an
infrastructure project product for two situations: 1) for a
situation of an "autonomous” infrastructure project, in
which the created infrastructure object does not imply
commercial use, or its creation and commercial use is
carried out within the framework of one project; 2) for a

economic characteristics of the project on the parameters
of its product.

The model allows, at the initial stage of project
development, to determine, within the possible range of
variation, the set of parameters that will provide maximum
value for stakeholders both when creating an
infrastructure object and in the future when managing
(operating) it.

The model is universal and not tied to a specific field

of activity, which makes it possible to develop it in terms
of taking into account applied aspects, for example, a
specific type of laws.

situation of two interconnected by means of a project
infrastructure object — the creation of an object and its
management (commercial use). Modeling is based on
taking into account the dependences of the value, time and
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ONITUMIBALIA TAPAMETPIB IIPOAYKTY IHOPACTPYKTYPHOI'O ITPOEKTY

IIpenmeToM 1OCHi/UKEHHS € 3acO0M BH3HAUEHHS ONTHMAIBEHOTO HAOOpy MapaMeTpiB NPOAYKTIB iH(PaCTPyKTypHHX IPOEKTIB.
MeTo10 OCH/UKEHHS € MiIBHIIEHHS e(EeKTUBHOCTI peaiizamil iHQpacTpyKTYypHHX HPOEKTIB 32 paxyHOK BHKOPHCTaHHS MOJEIi
OOIpYHTYBaHHSI ONTHMAJBHHUX NapaMeTpiB 1X MpoxyKTiB. I DOCATHEHHS TaHOi METH BHpIIICHI HACTYIHI 3aBAAHHS: BH3HAYCHHS
OCHOBHHX BapiaHTiB "aBTOHOMHOCTI" iHPAaCTPYKTYypHHX MPOEKTiB; (hopMai3amis 3aIeKHOCTEH YaCOBHX, IHHICHUX Ta EKOHOMIYHHUX
XapaKTEePHUCTHK 1HYPACTPYKTYPHUX HPOEKTIB BiJ MapaMeTpiB iX MpoAykTiB (00'ekta iHPpacTpykTypH) i po3poOka KOHIENTYaIbHOL
MOJelNi ONTUMi3amii JaHWX MapaMeTpiB; po3poOka MaTeMaTH4YHOI MOJET ONTHMIi3alii HmapaMeTpiB MPOAYKTIB JaHOI KaTeropii
MPOEKTiB. BUKOPHCTOBYIOTHCS HACTYIIHI MeTOAM: CUCTEMHHI aHai3, QyHKLIOHANEHIN aHali3, JOCTIIKEeHHS onepaniil. Pe3yabraTu:
BCTAHOBJICHO, IO IapaMeTpU IPOAYKTY I1HOPAaCTPyKTypHHUX MPOEKTIB, 3 OJHOro OOKy, 3abe3ledyroTh HOro KOMepLiiHy
3aTpe0yBaHICTh, 3 IHIIOTO OOKY - 00YMOBIIIOIOTH XapaKTEPUCTUKH IPOEKTY (BapTiCTh, PU3HUKH, TPUBATICTH )KUTTEBOTO MUKIY 1 T.IL.),
mo ¢opMye B KOMIUIEKCI CHCTEMY BHMOI 1 OOMEXeHb M IapaMeTpiB NPORyKTy. B pesynpraTi HOCHiIKEHHS PO3poOIEeHO
KOHIIETITYaJIbHY 1 BIIIOBIIHY MaTeMaTH4Hy MOJENb ONTHMIi3amlii mapaMeTpiB MPOXYKTY iH(PAaCTPyKTYpHOTO INPOEKTY UIS ABOX
cutyaniid: 1) i curyamii "aBTOHOMHOTO" 1H()PACTPYKTYPHOTO MPOEKTY, MPHU SKill CTBOPIOETHCS 00'€KT iHPPACTPYKTYPH, KU HE
nepeadavae KOMEpIiiHe BUKOPUCTAaHH, a00 H0ro CTBOPEHHS 1 KOMeEpIliiiHe BUKOPUCTAHHS 3AIMCHIOETHCS B paMKaxX OJHOTO MPOEKTY;
2) nns cuTyarii TBOX B3a€MOIIOB'A3aHUX 3a JIOTIOMOTOI0 00'€eKTa iHPPACTPYKTYPH MPOEKTY — CTBOPEHHS 00'€KTa 1 yHpaBIIiHHSI HUM
(xoMepIiifHOro BHKOpUCTaHHA). B ocHOBI MopmemoBaHHS — (opMmalizoBaHi 3aleXKHOCTI I[IHHICHHX, YacOBHX 1 EKOHOMIYHHX
XapaKTepPHUCTHK IPOEKTY BiJ MapaMeTpiB foro npoaykry. BHCHOBKH: MoJenb H0O3BOJISIE HA OYATKOBOMY €Talli pO3pOOKH MPOEKTY
BU3HAYNTH B PaMKaxX MOJKJIMBOTO Jialla30oHy BapilOBaHHS TOH Halip mapameTpiB HOro HMpPOAYKTY, SKHi 3a0e3rnedye MaKCHMAaIbHY
LIHHICTB JUISl CTEHKXOJIIEPIB K IIPH CTBOPEHHI 00'eKTa iHYPACTPyKTYpH, TaK i B IIOJAIBIIOMY IIPH YIIPaBIIiHHI (ONIepyBaHHi) iM.
Knrwo4oBi cioBa: 1iHHICTH; aBTOHOMHICTh; 00'€KT iIHGPACTPYKTYPH; MOJIEITH.

ONnTUMM3AIUSA TAPAMETPOB ITPOAYKTA HTHOPACTPYKTYPHOI'O
ITPOEKTA

IIpeaMeToM HccneIOBaHUs SBISIOTCS CPEICTBA OMPEACNICHHs ONTHMAIbHOTO Habopa MapaMeTpoB MPOAYKTOB MH(PACTPYKTYpPHBIX
npoektoB. IleJplo uccnenoBaHUs SBISETCS MNOBBILICHHE S(Q(EKTUBHOCTH peann3alni MHPPACTPYyKTYPHBIX IIPOEKTOB 3a CHET
UCIOJIb30BaHMS pa3pabaThiBaeMOil MOJIENN 0OOCHOBAHUS ONTHMANIBHBIX MAPAMETPOB UX MPOIYKTOB. JIJIs TOCTHIKEHUS JTaHHOM 11eNH
PEIIeHBI ceayIomye 3aAa4n: ONpeeiCHHe OCHOBHBIX BapHAHTOB "aBTOHOMHOCTH" MHQPACTPYKTYPHBIX MPOEKTOB; (HOpMaTH3aIUsL
3aBHCHMOCTEH BPEMEHHBIX, LIEHHOCTHBIX M SKOHOMHYECKHMX XapaKTePUCTHK HHQPACTPYKTYPHBIX NPOEKTOB OT IMapaMeTpoOB HX
MPOIYKTOB (00BeKTa MHPACTPYKTYpHI) U pa3pabOTKa KOHLENTYAIBHOW MOJENH ONTHMH3ALMU JaHHBIX NapaMeTpoB; pa3paboTka
MaTeMaTHYeCKOH MOJIETIM ONTHMHU3AINK [TApaMeTPOB MPOIYKTOB TAHHOH KaTeropuu NpoekToB. Mcronb3yoTes clieayomye MeToAbI:
CHCTEMHBIH aHaimu3, (QYHKIMOHANBHBIM aHalM3, HCCIEOBaHUE onepanuii. Pe3yabTaThl: yCTaHOBIICHO, YTO MapaMeTpbl NPOAYKTa
HH(PACTPYKTYPHBIX IPOEKTOB, C OJHOI CTOPOHBI, 0OECHEYMBAIOT €r0 KOMMEPUECKYI0 BOCTPEOOBAaHHOCTB, C JPYroil CTOPOHBI —
00yCIIaBIMBAIOT XapaKTEPHCTUKH TPOEKTa (CTOMMOCTb, PUCKHU, HPOJOKUTEIBHOCTh KU3HEHHOTO IIMKJIA U T.II.), 4TO GOopMHpYyeT B
KOMIUJIEKCE CHCTeMy TpeOOBaHMH M OTpaHHYEHMIl Ui HapaMeTpoB MPOAyKTa. B pesynbrare HcciemnoBaHus paspaboTaHa
KOHIIENTyaJbHasi U COOTBETCTBYIOI[Asl MaTeMaTHYeCKasi MOJieb ONTHMH3AIMK NTapaMeTpoOB MPOAYKTa HHYPACTPYKTYPHOTO TPOEKTA
Ul BYX CHTyauuit: 1) 1ms cuTyauun "aBTOHOMHOTO" HH(PAaCTPYKTypHOTO NpPOEKTa, HPH KOTOPOH CO3/aBacMbIii OOBEKT
MHQPACTPYKTYpbl HE MpeAnojaraeT KOMMEPYECKOe HCHONIb30BaHME, JIMOO €ro Co3JaHue M KOMMEPYECKOe MHCIOIb30BaHHe
OCYIIECTBIAETCS B paMKaxX OJHOTO MPOEKTa; 2) Ul CUTyaldH JABYX B3aUMOCBS3aHHBIX MOCPEICTBOM O00BEKTa MH(PACTPYKTYPHI
NpPOEKTa — CO3JaHUsl 00BEKTa M YIPABICHUs UM (KOMMEPUECKOTO HCIOJIb30BaHMs). B ocHOBe MonenupoBaHus (popMaan30BaHHbIC
3aBUCHMOCTH LICHHOCTHBIX, BDEMEHHBIX ¥ 9KOHOMHYECKHX XapaKTePUCTHK MPOEKTa OT MapaMeTPOB ero NpoAayKkTa. BeIBoabI: Mozenb
MO3BOJISIET HA HA4yalbHOM OJTale pa3pabOoTKH MPOEKTa ONpPENeIHTh B paMKax BO3SMOXKHOTO JHAIla30Ha BapbUPOBAHHS TOT HaOOp
apaMeTpoB €ro MpoJIyKTa, KOTOPBIH oOecreynBaeT MaKCHMaJbHYIO LEHHOCTh Ui CTEHKXOJIEpPOB KaK IPH CO3/aHUH OOBEKTa
UHPPACTPYKTYPBI, TaK U B JAIbHEHIIEM TIPU yIIPaBICHUH (OTIEPUPOBAHUN) HM.
KiroueBbie cJI0Ba: IEHHOCTh; aBTOHOMHOCTB; 00BEKT HH(PACTPYKTYPbI; MOJEIb.
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