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GENERAL PRINCIPLES OF BUILDING THE MODEL OF DEVELOPMENT AND
OPERATION OF HETEROGENEOUS TEAMS FOR PROJECT MANAGEMENT

The subject of the research is the basic principles of making the model of managing the production of software and models of
development and operation of heterogeneous teams for project management. The objective of the research is to develop the
mathematical model representing the operation of heterogeneous teams for project management. The sociometry is used for
psychodiagnostic procedures in the course of social and psychological analysis of group relations. This method is directed at
determining the structure of interpersonal relations by identifying mutual feelings of frienliness and unfrienliness among the members
of groups. The mathematical methods of processing data and information obtained during the sociometric survey lie in calculating
mathematical indicators which can be subdivided into group and individual indexes. In the course of the research the following tasks
were solved: the requirements for team building and development of models for software implementation were analyzed; the method
for analyzing the cohesion of team members was selected; the options for developing the mathematical model representing the
principles of building the team which works on the project were considered. Groups different in structure were compared with the
help of mathematical processing of statistical data; and correlation procedures were conducted. Individual indexes were defined,;
among them are: the index of sociometric status which indicates the advantage of any member of the group over other participants;
the indexes of positive and negative emotional expansivity; the index of group cohesion; the index of sociometric coherence. The
methods used are: statistical and correlation analysis, sociological, Hungarian, mathematical. As a result of the conducted researches
the basic principles of making the model of managing software development are shown, mathematical methods of development and
operation of heterogeneous teams for project management are suggested. Thus, the goals and objectives of the research are carried

out.
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Introduction

The key object of studying software engineering is
the process of software development. However,
nowadays, there is no universal software development
process, that is a set of techniques, rules and regulations
that are suitable for any software, for any company, for
teams of any nationality. Each current development
process, carried out by any team within a particular
project, has a large number of features and individualities.
Before starting a project, it would make sense to create a
process template, for example, as in the Microsoft Visual
Team System that is created or adapted (if a standard one
is used) before developing. In VSTS, there are workpieces
for specific processes based on CMMI, Scrum, and others.

These features of software development process
require a model that would enable managing this process.

Problem analysis and task setting

Generally, the development of a model is considered
as a process of purposeful "creation” of a special way of
interaction among the people in a group (called team),
which makes it possible to realize their professional,
intellectual and creative potential efficiently according to
the strategic objectives of this model of management
(team). The model in this case is defined as a group of
people who are mutually reinforcing and interchanging
one another in the course of achieving the goals [1].

Nominally, four types of models (groups) that are
often formed in the course of practical activities of
enterprises and are classified in terms of their work can be
determined.

1. Teams that create something new for the
organization or do work that has been done earlier. Project
teams fall into this group. They are temporary in nature, as
the content of a project is determined as a temporary

specific organizational form for achieving goals and
solving unique tasks.

2. Teams (groups) that deal with problems, goals
and tasks of the enterprise using analysis, control and
recommendations, e.g. auditing and controlling teams,
quality assessment teams.

3. Teams (groups) that are not special, but a
permanent part of the organizational structure and
which carry out the process of production and
performance of repetitive work, e.g. production teams
(groups), sales teams and service teams (brigades,
groups).

4. Teams that are of multifunctional executive
management nature. These teams are usually formed at
higher levels of enterprise management and act as
executive committees, management teams or top
managers of the enterprise.

The following conditions determine the efficient
work of a team:

- each member of a team should clearly understand
their role, which enables performing their tasks without
disturbing the work of others;

- project specification and schedule of work should
be coordinated with all the members of a team;

- all the team members should interact with one
another and respect the professional qualities of one
another;

- all members of a team should clearly see the model
of the process that is used during the project
implementation;

- each member of a team should know all the aspects
of the project plan.

The type and amount of work that should be done
determine a number of model members; significant impact
of the external environment is also very important.

There are common features that should be taken into
account when determining the size of a team:
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- the larger the group, the more invisible the pressure
which leads to conformism of team members;

- the structure of the model affects the behaviour of
its members — the more powerful the structure, the lower
its tolerance towards employees who have special views,
the more acute antagonism against any deviations from
the norm;

- a great number of team members can leave any
person without a conscious role and diminish the
importance of a personality.

Typically, the literary sources suggest the following
classification of teams in the context of team members: a)
small teams (less than 4 people); b) medium-sized teams
(from 5 to 9 people); c¢) large teams (more than 10
people).

In the full-scale project of the ERP implementation
of the Microsoft system there are specialists with different
functional responsibilities. The following characteristic
roles can be distinguished [2, 3].

The director (general manager) of the project who
ensures making strategic decisions and interacting with
the top management of the enterprise of a customer and /
or a partner.

The project manager (manager)
responsible for its successful completion.

The project coordinator, who is appointed when the
project manager is not a customer employee, and whose
responsibility is to manage the resources and represent the
interests of the customer while discussing project issues.

The architect of business solutions is primary
responsible person for making business management
decisions in large and complex projects.

The business analyst (consultant) is very important
for ensuring the efficiency of solutions within the ERP
system. Their responsibilities include: inspecting the
enterprise, designing and optimizing business processes
with the help of the system which is introduced.

The system (functional) analyst (consultant) is
responsible for designing technical tasks within the
selected ERP system of Microsoft Axapta or Microsoft
Navision and whose main task is to implement business
automation solutions into software design.

In practice, the roles of business and functional
analysts are often combined, which is, in principle, quite
feasible for small projects.

The development manager is responsible for the
coordination and quality of work performed by a group of
programmers. As a rule, they are experienced professional
programmers with managerial skills and ability to manage
resources.

The programmer (software designer) needs no
introductions. It is only necessary to keep in mind that end
customers might describe all IT specialists engaged in the
project as "programmers".

The system administrator (DB), at the stage of
introduction, is responsible for technical deployment of
the solution on the server architecture and for the working
efficiency of a client part at customers’ computers.
Initially, it is reasonable to assign this task to a customer
specialist, since it will subsequently proceed from the the
stage of implementation to the stage of technology
operation of the ERP system.

is the main

The testor, whose responsibilities include: preparing
a test plan, verifying the compliance of software design
development as well as error checking in accordance with
the plan of testing; they also carry out initial code testing.

The instructor (teacher) mainly teaches the users of
future solution of a new functionality.

The technical editor prepares online help system for
users.

The project administrator is a project assistant,
whose routine responsibilities are carried out by the
manager of a small project.

The expert plays a sporadic, but nevertheless, a very
important role in a project. Experts are experienced
managers and just key customer employees; they know
the business of the enterprise at which they work. These
people, especially at the stage of conceptual design,
conduct formal or informal expert evaluation.

The key user is an experienced customer specialist,
who is an agent distributing the future solution among
other users.

Of course, one role can be performed by several
specialists. But, on the other hand, one and the same man
can combine different roles. There are some
recommendations  for  possible and  undesirable
combinations in the context of performing different roles
by one and the same person [4, 5, 6].

The developemt of a model begins at the early stages
of a project from the moment of its start and can actively
continue until its completion. This happens due to the fact
that at different stages the necessity in different specialists
varies. Due to the temporary nature, it is more efficiently
to build the skeleton of a team grounding on the resources
of the partner, as it is rather difficult to put a professional
and cohesive team together at the customer side for a short
period of time.

The model for developing a software product is a
model that comprises the team of employees who are
directly involved in the implementation of the project and
are responsible to the project manager. This is the main
element of its structure, because the correct construction
of the model ensures the realization of the idea of the
project.

The management model is an independent subject of
activity, which can be considered in terms of properties,
processes, parameters that are specific for a social group.

In order to develop a model of management, there
exists a whole process of its development that comprises a
task that requires high managerial competence. In the
course of its implementation not only properly selected
high-skilled professionals are necessary, but also people
who want to work together witnin a team.

M. Bir and other authors singled out four approaches
for developing a management model, they are goal-
oriented, interpersonal, role-playing and the approach of
management grid; all of them are detailed in [7, 8]. He
considered the first three approaches to be the main ways
of developing a management model.

When developing a management model, it should be
taken in account that the efficient team can not be created
"in general™ for a project. The management model that is
most appropriate for each specific project should be
developed.
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In order to manage any projects the models of
development and operation of heterogeneous teams are of
a great interest; these teams are the ones where all the
members of the team perform various functions, and each
member of the management model efficiently performs
certain functions.

In [9], the following numerical indicators of a model
are used: professional skills of an applicant, the
professionalism of a team, average team qualification
according to each function the team is carrying out, the
heterogeneity ~ of  applicants’  qualification,  the
heterogeneity of the team, "specialization” of the team.

Depending on the modelling apparatus used, several
areas of researching are identified:

a) "assignment task" which uses the optimization
apparatus in order to solve the problems of team
development, the distribution of roles and work amount;

b) theoretic and gaming models that use the game
theory for describing and studying the processes of team
development and operation. Nowadays it is the most
advanced direction of formal research of teams which
includes such "branches" as:

1) Marshak — Radner model and its development;

2) the model of group stimulation;

3) models of reputation and norms of activity;

The term "assignment task" is conditional and
comprises a wide class of optimization tasks, including the
task of a model development, the task of assigning
functions in heterogeneous teams, and the task of
assigning the amount of work.

These three types of tasks are interrelated and solved
as a "cycle". In this regard, let us successively consider
the problem of assigning the amount of work, the problem
of assigning functions and the problem of building the
team which is developing a software product with the help
of mathematical methods.

Assume that a fixed number of team members is a
set of homogeneous (according to functions, which means
that team members perform the same type of functions)
applicants N = {1, 2 ,..., n}, the total amount of work that
should be done is known — R 0, and the types of
employees are given — {r} (characteristics that represent
the efficiency of their activities). It is necessary to assign
the amount of work to the applicants.

This task setting is too general and requires
detailing. There may exist different options. First, it is
necessary to distinguish discrete and continuous tasks.

In a discrete task, the amount of work d; >0, which

may be performed by the i-th applicant, is fixed. If the
type of an employee is interpreted as the cost of carrying
out a unit of work, the discrete task of assigning the
amount of work R to the applicants in order to minimize
total expenditures is obtained:

Z:dirixi —min, (1)
> dix =R, @)
ieN

where x; equals O if the i-th applicant does not work and
equals 1 if the applican works;

Tasks (1) and (2) belong to the class of rucksack
problems [10, 11], and can be solved if;

Zdi >R, ©)
ieN
that is, when the total amount of work does not exceed the
"production capacity" of all applicants.

The general "disadvantage" of discrete tasks is that
only a small part of them has effective (polynomial
complexity) methods of solving. For NP-complex
problems with their small dimension it is possible to use
the method of full selection, and when their dimension is
increasing, various heuristic or other methods of solution
can be used [12].

Assume now that the i-th applicant can perform any
amount of work that does not exceed d,. Then, denoting

x; as the amount of work performed by the i-th applicant,
a continuous task is obtained:

2% x,gw]d]' @
ieN
in >R, (5)
ieN

which has a simple solution under the condition (1): it is
necessary to arrange all the employees in the order of cost
increasing ri and consistently load them up to the
maximum capacity until the total amount of work R is
assigned.

Summarizing the model, assume that the known
functions of the costs of agents c;(r;, X;) depend on the

amount and the types of work.
The task of minimizing total costs is a typical task of
conditional optimization under restriction (5) [13]:

(6)
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where ¢; — is the function of agents (employees);
r; — is the amount of work performed by an agent;
X; — the type of work of the i-th agent.

Currently, the study of operations has accumulated
considerable experience in formulating and solving
various tasks of resource assignment, which should be
used in analyzing the processes of efficient development
and operation of the management model [14].

Assume that the solution of the task of assigning the
amount of work is known, that is, if all working functions
are assigned to all the members of the team, the amount of
optimal "load" can be found out. Then the problem of
function assigning can be considered.

The task of group building is formally set. Formally,
to solve the task of building a team means to determine a
number of its members N” which would have the
maximum efficiency:

N*=arg max F(N). @)
NN,
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where N, — is a number of employees who apply for work
in the team, |No|=Ng;

N — is the number of team members (a variant of
solving the task of team building), [N|=N <Ng;

F(N) — is the functional of efficiency that matches
each possible number of team members N < N, to a real

number.

Task (10) is a task of discrete optimization. The
requirements of mandatory integration of different
applicants into the team as well as prohibition of such
integration can be imposed on building the team.

From a theoretical point of view, the task of
determining the optimal model of management is reduced
to searching all possible models.

However, this general task may have no solution, or
its search can be extremely laborious. Such problems are
typical for the tasks of developing a model and structure
of organizational systems.

Thus, the "assignment tasks" take into account such
characteristics of the model as: the identity of purpose,
joint activity, specialization and complementarity of roles.
On the other hand, this class of models almost does not
take into account such properties of a team as: the
consistency of the interests of its members and the
autonomy of the team, which can be considered with the
help of sociometry.

Sociometry is one of the most frequently used
psychodiagnostic  procedures in the social and
psychological analysis of group relationships. This
method is aimed at revealing the structure of interpersonal
relationships by identifying mutual feelings of frienliness
and unfrienliness among the members of groups [15-17].

Sociometric cards are often used to collect
information in a sociometric survey, they are given to all
the members of a group to be filled in. The sociometric
card comprises questions to respondents (some space for
their answers is left). Written application is placed on the
card, but it can be given orally.

The sociometric matrix enables calculating
selections, and immediately suggests an idea as for
ranking the members of a group according to their
advantages and disadvantages. Considering the results of
sociometry, microgroups can be identified.

Sociometric matrix data determine certain status
positions of group members, such as: stars, desirable for
employment, accepted for employment, isolated ones.

The task of status determination can be solved
according to the following formula. First, the number m
(the average number of selections) should be determined:

_ R
-
where R — is the total number of positive selections made;

N — is a number of group members;

m — is the average number of selections.

A particular group is formed on the basis of

sociometric matrix. The sociometric status (St) in this case
corresponds to the number of selections received.

, (8)

m

Mathematical methods of data processing comprise
the calculation of mathematical indicators, which can be
subdivided into group and individual indices. The most
widely used indicators are the index of sociometric status
and the index of group cohesion.

Mathematical  processing  enables comparing
different groups according to a number of their members,
conducting correlation procedures, carrying out the
statistical analysis of data. Let us consider the individual
indexes.

The index of sociometric status is an indicator of the
advantage of any member of the group over the other
members of the group. The position of a subject in the
system of interpersonal relations which defines their
rights, duties and privileges is referred to as status in
social psychology.

The index of sociometric status of the i-th member
of the group is determined by the formula:

5 - 2(R7) | ©)
N-1

where R is positive sections received by the the i-th

member of the group, X is the sign of the algebraic
summation of the number of selections received by the i-th
member of the group, and N is a number of members of the
group.

The index of rejection of the i-th member of the
group is determined by the formula:

s )

N-1

(10)

where R; is all negative selections received by the i-th

memberof the group.

There is also the following option for calculating the
index of sociometric status, it takes into account both
positive and negative selections.

N-1

If sociometry does not take into account the selections
ranking, their exact calculation, sociometric status varies
from zero (no selections) to one (all members of the group
give their preferences to the applicant).

Another type of personal indexes is emotional
expansiveness, which is expressed in a number of all
selections done by any subject of the group, both positive
and negative. From the psychological point of view, the
indicator of expansiveness explains if a person needs
communication, however, this index loses its diagnostic
value in case of the parametric procedure of sociometric
study.

The index of positive emotional expansiveness is
calculated by the formula:

11)

(12)
N-1

where X — is a number of positive selections done.
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The index of negative emotional expansiveness is
calculated by the formula:

E = 204) :

N-1

(13)

where X; — is a number of negative selections done.

The index of group cohesion expresses the degree of
interconnection among the group members, the strength of
their emotional bonds. The psychological content of this
index lies in the presence or absence of reciprocity during
the selection process in the group. The more mutuality in
the group while selecting, the greater the quantity of group
members who like one another, the higher its cohesion.

The index of group cohesion (psychological
reciprocity) is calculated by the following formula:

Iy =[(PS—NS)/(N-(N-1))],

where PS — is a number of mutually positive selections in
the group;

NS — is a number of mutually negative selections in
the group;

N — is a number of group members who participated
in the survey.

Group cohesion is high when there are 1-0,76 points
(the team is united, everyone appreciates and respects the
identity of each member of the group, individuals do not
only carry out active significant activities within the
group, but also have a positive impact on the others).

Group cohesion is on the average level when there
are 0.75-0.46 points (the group is not united, there are
only some groups with mutual likes and interests).

Group cohesion is low when there are 0,45-0,30
points (group members are separeted, there are only
individual leaders who suppress the personality of others,
group events are held from time to time and have no
significant impact on the members of the group as well as
on those around).

The critical level of group cohesion is below 0.30
points (the work is unorganized and almost
unmanageable, there are no leaders among the group
members and the management have no real authority).

The analysis of the level of group cohesion
according to the selected criterion should be made using
the sociometric coherence index. This index can be
calculated as the ratio of a number of given (or received)
selections to the total number of all possible selections:

leon = K, (0r K, )/(N (N-1)),

(14)

(15)

where K, — is the number of selections given by the
members of the group;
K, — is the number of selections received by the

members of the group.
The cohesion of the group can be calculated using

the reciprocal index (I, ). The cohesion of the group
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3ATAJIBHI NTPUHOUIIA NOBYAOBU MOJAEJII ®OPMYBAHHA 1
®OYHKINIOHYBAHHA HEOJHOPIIHUX KOMAH/J AJIs1 YIIPABJITHHA
INPOEKTAMMU

IMpeaMeToM TOCIIPKEHHS € OCHOBHI MPUHIIUIH (hOPMYBAHHS MOJIENI YITPABIIHHSA BUPOOHUIITBOM TPOTPAMHOTO MPOIYKTY 1 MOJEII
(dopmyBaHHS 1 (YHKIIOHYBaHHS HEOJHOPITHMX KOMAHI JJs YOpPaBIiHHA MPOeKTaMH. MeTOI JOCTiKeHHS € To0ymoBa
MaTeMaTHYHOI MOJENi, M0 BinOWBae (QYHKIIOHYBaHHS HEOJHOPITHHX KOMAH[ IUIS YNPABIIHHSA MPOEKTaMH. 3 II€I0 METOI A
TICUXO/IIarHOCTHYHUX IPOLEAYP B COLIaJbHO-TICHXOJIOTIYHOMY aHali3i TPyNOBUX BiTHOCHH BUKOPUCTOBYETHCs coriomerpis. Lle -
METOJ], CIPSIMOBaHMII Ha BUSBJICHHS CTPYKTYpH MDXOCOOMCTICHMX BIJHOCHH HUIIXOM (biKcallii B3a€MHHX IOYYTTIB CHMMATii i
HETPUsI3HI cepesl wieHiB rpyn. HacTymHi maremaTH4Hi MeToau oOpOOKHM TaHUX, OTpUMaHOI iH(GOpMAILil MPU COLMOMETPUIECKOM
ONUTYBaHHI, MOJATAIOTH B MiJIPAXyHKY MaTeMaTHYHHUX MOKA3HMKIB, SIKi MOXKHA PO3/IIMTH Ha iHICKCH IPYMOBI Ta iHIUBiAyaabHi. Y
MpoIieci JOCTIKeHHSI BUPINIEHO Taki 3aBJaHHA: MPOBEJCHO aHaNi3 BHMOT 10 (OpMyBaHHS KOMaHJ i MOAened Jis peamizamii
MPOTPAMHOTO TIPOAYKTY; OOpaHWil METOJa aHaji3y CYMICHOCTI WIEHIB KOMAaHIM; PO3TJISHYTI BapiaHTH MOOYIOBH MaTeMaTHYHOL
MOieli, 10 Bi0KMBa€e MPUHIMITK (OpMYyBaHHS KOMAH/IH, siKa MPAIIOE HaJl NPOeKTOM. ITOpiBHSIHHS Pi3HHUX 3a CKIIAJIOM IPYII LHIIIXOM
MaTeMaTHYHOT OOpOOKH CTATHCTUYHUX JAaHUX 1 MPOBEIEHHS KOPEIAMiHHUX Mpolenayp. BuzHaueHO iHAMBIAyalbHI 1HICKCH: 1HIECKC
COLIIOMETPHYHOTO CTATyCy, SKHH € MOKa3HUKOM IMepeBard Oy/b-SKOro wieHa rpymd 3 OOKy iHIMX ii y4acHHKIB; iHAEKCH -
MO3UTHBHOI 1 HETaTHBHOI €MOLIMHOT €KCITAHCUBHOCTI; 1HAEKC TPYMOBOI 3IypPTOBAHOCTI; 1HIEKC COIIOMETPHYHOIO KOTE€PEHTHOCTI. Y
po6oTi BUKOpPHCTaHI MEeTOAW: CTAaTHCTUYHUN 1 KOpEJSIiHHMI aHami3, COLiOJIOTIYHMH, YrOpChbKHH, MaTeMaTH4YHUH. B pe3yabTarti
HPOBE/ICHNX JOCII/DKeHb MOKA3aHO OCHOBHI MPHHIMIKM (OpMyBaHHS MOJIENI YNPaBIiHHS BUPOOHUITBOM HPOrPAMHOIO MPOIYKTY,
3alpOIIOHOBAHI MaTeMaTH4Hi MeToan GopMyBaHHS 1 QyHKIIOHYBAHHS HEOIHOPITHUX KOMaHA AJIA YHPABIIHHS NMPOeKTaMH. Takum
YUHOM, BUKOHAHI TIOCTaBJICH] 3aBJaHHS i MeTa JOCIIHUI[LKOT pOOOTH.
Kniouosi ciioBa: nporpamue 3a0e3MeYeHHS, MOJIENTb YIIPABIIiHHS, COIIIOMETPIs, iHIUBIAyalbHI iHICKCH, yTOPCHKAN METO/.
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OBIINUE NPUHIOUIIBI IOCTPOEHUA MOJIEJIN ®OPMHUPOBAHUA U
OYHKIIMOHUPOBAHUA HEOJHOPOJHBIX KOMAH/ IJIAA YIIPABJIEHU S
IMPOEKTAMM

I[peameToM unccrenoBaHus SBISIOTCA OCHOBHBIC NPHHIUINBI (HOPMHPOBAHUS MOJETH YIPABICHUS CO3JaHHEM HPOTPaMMHOTO
MPOAyKTa W MoAean (GOpMUPOBaHUS W (DYHKIIMOHWPOBAHUS HEOTHOPOJHBIX KOMAaHI JUIsd yIpamieHuHs Tmpoekramu. Lleanio
WCCIICTIOBAHMSI SIBJISICTCSI TIOCTPOCHHE MAaTeMAaTHUCCKOH MOJIENN, OTpa)karomield (yHKIIMOHUPOBAHUE HEOIHOPOIHBIX KOMAHI JUIs
ynpasieHust mpoekTamu. C 3Toi HeNblo Il TICUXOMarHOCTUYECKUX MPOLEAYP B COLHMATBLHO-TICUX0JIOTHYECKOM aHAJIU3€ IPYIIOBBIX
OTHOILICHUH HCIONB3YyEeTCS COLMOMETPHUS. DTO — METOJI, HAIPABJICHHBIH Ha BBIABICHUEC CTPYKTYPbl MEKIMYHOCTHBIX OTHOIICHHUI
myreM (DUKCAIlMM B3aWMHBIX YYBCTB CHUMIIATHH W HENPHS3HU CPEAM WICHOB rpymil. [lociemyromie MaTeMaTHUECKHE METOIbI
00pabOTKM JaHHBIX, MOJTYYEHHOH HH(POpPMAIMU MPU COLHUOMETPUYECKOM OIPOCE, 3aKJIIOYAIOTCS B IMOJCYCTE MATeMaTHYECKUX
MoKa3aTtesieif, KOTOpble MOXHO pa3[einTh Ha WHAEKCHl TPYINOBbIE M HHAMBHUIyalbHBIC. B mpolecce HcclenoBaHUs pelieHbl
caeqyrole 3aJa4M: MPOBEACH aHaIM3 TpeOOBaHUM K (OPMHUPOBAHHIO KOMAaHA M MOJENel Uil pealu3aludl HpOrpaMMHOTO
MIPOAYKTa; BHIOpAaH METOJA aHAlW3a COBMECTUMOCTH YJICHOB KOMAHIbBI; PACCMOTPEHBI BapHaHTHI MOCTPOCHUS MaTeMaTH4ecKOu
MOJICITH, OTPAXKAFOMICH TPUHIUIIBI (HOPMUPOBAHYSI KOMAH/IBI, paboTaroniel Ha mpoekToM. CpaBHEHHE Pa3IHYHBIX 110 COCTaBY TPYIIT
MyTeM MaTeMaTU4ecKol 0OpabOTKH CTAaTUCTHYCCKUX JaHHBIX M TIPOBEACHUEC KOPPEISAIUOHHBIX mponenyp. OmnpenencHb
VH/IUBUTyaJbHBIC WHIICKCHI: WHICKC COIMOMETPUYCCKOTO CTaTyCa, KOTOPBIH SIBISETCS IOKa3aTeleM MPEHMYIIeCTBA KaKOTro-JIn00
YJIeHa TPYIIIBI CO CTOPOHBI JPYIUX €€ YYACTHUKOB; MHJEKCHI — MOJOKHUTEIbHON M HEraTUBHON AMOLIMOHAILHON HKCHAHCUBHOCTH;
WH/IEKC TPYIIIOBON CIUNIOYEHHOCTH; MHICKC COIIMOMETPHUYECKON KOTEPEHTHOCTH. B paboTe HCmonb30BaHbl METOAbI: CTATUCTUYCCKUI
U KOPPETSIMOHHBIA aHalli3, COIMOJIOTUYECKUN, BEHTEepPCKU, MaTeMaTHUeckuil. B pe3yabTaTe TPOBEICHHBIX WCCIIEIOBAHUN
MOKAa3aHbl OCHOBHBIC NPUHLIUIBI (HOPMHUPOBAHHMS MOJACTH YIPABICHHS CO3AAHHEM IPOrPaAaMMHOTO MPOAYKTa, MPEATOKCHBI
MaTeMaTH4ecKue MeToAbl (HOpMHUPOBAHMSA M (YHKIMOHUPOBAHHS HEOTHOPOAHBIX KOMAHJ Ul YHPABICHUS NPOCKTaMH. Takum
00pa3oM, BEIITOJHEHBI IIOCTABICHHBIC 3aa4YH U LIEJIb UCCIIE0BATEIbCKOM PadOTHI.

KarwoueBbie ci1oBa: nporpaMMHOE 00ECIICUCHUE, MOJICIb YIIPABICHHS, COLIMOMETPHSI, WHIANBUIyaTbHbBIC WHICKCHI, BEHTCPCKUI
METO/I.
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