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PROJECT MANAGER JOB DESCRIPTION AS ONE OF PROJECT MANAGEMENT
KEY SUCCESS FACTORS

Annotation. The article discusses the practical aspects of profiling knowledge in project management, taking into account
competence and experience for various categories of professionals involved in project management. Very often, project managers
are forced to not only manage the project, but also train the project team members or help them develop their best skills to achieve
the project goal. It is shown that success of project activities of organizations substantially depends on the professional personnel
training and the proper formation of project participants' job descriptions. In addition to the formal responsibilities outlined in the
basic project management methodologies the project manager plays an important role in the interaction between the project and the
business area. Market pressure on project activities is associated with a rapid reduction in the life cycles of technologies and
products, which significantly increases the responsibility of project managers for the ultimate fate of their project outputs. The
employees’ knowledge, skills and competencies are the basis for the development and improvement of any organization. In this case,
more and more situations arise when, under extremely short deadlines, it is necessary to make a decision on the project team
formation and on the selection of the project manager. When executing projects, there is always a need to coordinate the work of
managers, staff and project team. To do this, organizations develop the rules of interaction and managers’ responsibilities, as well as
determine the managers’ responsibility for various types of work. The responsibilities of managers are fixed in the job descriptions,
which serve as the basis for the formation of responsibility matrices. At the same time, the fulfillment of the type of work specified in
the instruction must be supported by the performer’s certain competence. A general concept of forming job descriptions is proposed.
Each instruction point is formed at the intersection of three coordinates: the performer, the work and the competence. A Markov
model for changing the project manager’s states has been developed, which describes the system using homogeneous Markov chains
with discrete states and time. Discrete states form a specific structure of communications and interaction of project processes, which
take into account the system topology and contextual features of the processes of project activities.
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Introduction. Today, when product life In addition, the project manager is leads the

cycles are rapidly declining, some outputs are
rapidly replacing each other, outputs of leading
companies, as soon as such an opportunity arises,
are copied in a variety of imitation products of a
multitude of second-line manufacturers the questions
of evaluating the success of projects are perhaps the
least developed and at the same time the most
important in the field of project management.

One of the tools for successful project
activities is the high-quality integration of
management  functions such as monitoring,

managing and creating an effective project team.

A project manager is a person endowed with
the authority and responsibility for daily project
management and he is a person who is responsible
for the successful implementation of the project.
© Kolesnikov O., Lukianov D., Sherstyuk O.,

Kolesnikova K., 2019

project team and manages its work. Every day,
project managers are provided with information
about the project resources, about all the work and
people who are involved in a particular project. Very
often, project managers are forced to not only
manage the project, but also train the project team
members or help them develop their best skills to
achieve the project goal.

In addition to the formal responsibilities
outlined in the basic project management
methodologies, such as PMI PMBoK, PRINCE2,
IPMA ICB, the project manager plays an important
role in the interaction between the project and the
business area. It is important to constantly maintain
a high level of information and maintain the ability
to quickly respond to changes in the business sector
to provide new opportunities in project activities.
Another important success factor is the willingness
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of the business to use new opportunities, the so-
called key success factors that are formed in the
process of project management.

In this regard, the responsibility of project
managers of leading organizations for the ultimate
fate of their project outputs is growing. In this case,
an increasingly frequent situation arises when it is
necessary to make a decision on the formation of a
project team, and also on the choice of the project
manager himself, who will have to lead the project
management team and bring the project to success
expected by the customer from the executing
company within extremely short deadlines. And, on
top of that, the management of the company-
customer, incl. and in the case of an internal company
project, need to make such decisions quickly.

Literature review

Theoretically, such decisions are made
primarily by senior managers, in project
management, based on the IPMA ICB standard;
these should be category A and B managers. But,
due to the fact that formally certified managers of
this level in the entire post-Soviet space are no more
than a thousand, and there are a lot of people who
actually perform the work of project managers of
this level (much more than the number of certified
specialists), then we can speak about top managers
of companies dealing with development projects of
their companies, and with projects aimed at
satisfying the external customer, as well as with
projects to create new products / services and bring
them to the market. At the same time, it is often
possible to see a situation where the preliminary
selection of candidates is delegated to an external
recruiting company, often specializing in banal
buying up of managers from one place to another,
shuffling a relatively constant “deck” of personal
cards of “potential customers”. More serious
companies are able to really speak the same
language with  “human resources” of top
management, using more sophisticated methods.

Both those and others for this are most often
staffed with professional psychologists, but a much
smaller number of such organizations have at their
disposal former or current top managers who
directly perform the functions of such a selection. In
this regard, the standard set of actions during the
competition often also includes test suites, aimed
primarily at slices of measuring intellectual abilities.
Formal intelligence is most often measured — what is
meant by 1Q. Despite the fact that now the types of
intelligence are considered much more - from
emotional to tactile, they are extremely rare (other
types of intelligence) are subject to conscious
evaluation in order to improve the performance of

recruitment work. Moreover, the higher the
company's requests to the applicant from the point of
view of the potential place in the management
hierarchy are, the less the applicant's desire to fill in
all kinds of forms, tests and questionnaires is. It
would be convenient to shift some of this work to
relevant professional associations that certify
specialists and managers in narrow fields of activity.
Such work is carried out by international associations
IPMA, PMI and other professional certification
centers. From the beginning of the twenty-first
century, those competencies that had not previously
been considered in technical activity, behavioral
competences, were in the sphere of their interests.
Nevertheless, this work is still only at the initial stage
today, in particular, due to the ambiguity of its
support mechanisms and the degree of usefulness of
this kind of information, obtained, as a rule, as a
result of passing certain tests by candidates.

On the other hand, nevertheless, some tools
and methods have shown themselves to be positive
for quite a long time and have confirmed that they can
and should be used both when choosing a project
manager and when forming a project team. This is the
well-known Belbin test [1], which can be found in
more detail in publications published in recent years
[2; 3]. Taking into account the history of the test and
the process of its development for teams of managers,
in situations where these teams were temporary,
which makes the results of research, even more
relevant to the project, rather than operational
management. The Belbin test and its modifications
[4-5] should be used both during the initial selection
of project team members, and when accompanying
project teams and specific project managers, as a tool
for rapid assessment in real time.

But apart from understanding what roles are
in teams, it is important that the composition of the
project team to be balanced by roles. Therefore,
project team members are primarily interested in the
“profile” of a successful project manager.

In the 4 — L — C IPMA model, this refers
primarily to the C and B levels [6], in the PMI
model to the PMP itself and to the PgMP
certification program [7-8]. For several years of
acquaintance with this test and its results, more than
a hundred managers from various organizations,
both participating in projects and employed only by
management, have had the opportunity to analyze
the test results of the same managers for some time.
This allowed us to link the dynamics of change with
the types of activities that project managers and
project teams were engaged in. There was also an
assumption that for successful project managers in
profiles B and C in relation to IPMA certification
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levels, it is possible to distinguish the corresponding
profile according to the Belbin model. It was also
interesting that the test results for the same manager
subject to a change in his profile of activity / place in
the company / project, change. Therefore, this
methodology should be applied when moving from
one position to another, as well as after a reference
period to assess the success of the manager’s
adaptation to the occupied position. This feature was
also noted by other researchers [11], but it was not
always properly interpreted.

The approach to making decisions about
taking places in the project team based on the
assessment of competencies proposed by T. Fesenko
is also of interest [12]. The method takes into
account the additional requirements for each of the
blocks of the traditional ICB IPMA model. Another
example of the use in practice of approaches to the
assessment of the competencies of managers'
behavioral competence is used in the work of
O. Radyuk [13]. In the works of Beloshchitsky A.
definitions for the “project-vector” space are given,
which can be applicable in the formation of job
descriptions, if part of this space is considered as
part of the competency requirements [14].

However, existing methods of competency
analysis do not always ensure the requirements of
practice for quality selection of project managers to
be met due to the absence of models, methods and
means of evaluating results. [15]. Solving problems
that arise in the methodology of project-vector
management of organizations depends on the level
of competencies of project managers [16]. Creating
models that reflect the structure and linkages of
competencies for forming proactive learning
management mechanisms based on them is possible
using graph theory methods [17]. Models of
competency structures will allow determining the
influence of individual managers and project teams’
competence level on the results of their
implementation [18].

The purpose of the article. Trends in project
management in the field of standardization
demonstrate the increasing operationalization of
project activity, highlighting the recurring elements of
activities related to project management and project
decision-making. This allows forming requirements for
the work performed and specialists’ job descriptions in
project management [19-21]. Therefore, the purpose of
this article is to develop a methodology for creating a
project manager’s job description based on the IPMA
ICB competency standard [21].

Main part. The concept of forming the
manager's job description. The practice of project
management orients project managers to take into

account the differentiated requirements for the
degree of proficiency in certain competencies for
professionals involved in project management at
different levels of the organization.

Project implementation is a movement in the
project-vector space. The project-vector space of the
organization does not contain a vacuum (void). Let
us draw analogies with physical space. Usual
measurements for us are height, width, length and
time. The dimensions of the design vector space
depend on the orientation of the project management
system (which categories need to be managed) and
these measurements will be proposed in the project-
vector management methodology. But one
dimension in the project activity coincides with one
of the dimensions of the physical space, i.e. time.

The vertical labor division, i.e. separation of
the coordination function from the direct execution of
tasks is a condition necessary for the successful
activity of the organization. As a result of the
deliberate labor vertical division in the organization, a
hierarchy of management levels is formed. The main
characteristic of this hierarchy is the relationship
based on the formal subordination of workers at each
level. A person holding a top management position
may have several middle managers subordinate to
him from different functional areas. Several first-line
managers, in turn, obey middle managers. As a result,
hierarchical relationships permeate the entire
organization, down to the level of ordinary staff.

The number of people accountable to one
manager is called the span of control. This is a
critical aspect of the organizational structure. If a lot
of employees obey one manager, then the rate of
control is large, which results in a flat organization
structure. If the span of control is small, then the
organization has a high structure. As a rule, large
organizations with a flat structure have fewer levels
of management than organizations of comparable
size with a high structure.

The ideal span of control does not exist; this
indicator is affected by many variables within the
organization and in the external environment.
Moreover, neither the span of control nor the height
of the organizational structure is dependent on the
size of the organization. For example, the goals and
activities of the Roman Catholic Church and the
Sears retailer are very different, but they are both
famous for their huge span of control and a small
number of management levels. The church, an
organization with millions of members worldwide,
has only four levels, and the standard army structure,
which unites a hundred people and includes ten
military ranks.
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Organizational design is intended to create for
any organization an executive mechanism, due to
which it will exist and implement its strategy. As a
result, the company receives an organizational
structure, distribution of functions (top level) by
subdivisions and a system of responsibility. A well-
organized organizational structure is the basis,
without which the effective activity of any
organization is impossible. The project results on
organizational development are recorded in the
provisions on the organizational structure,
departments and services. It is important that these
data ultimately reach the specific contractor in the
form of job descriptions, which determine the
knowledge and level of qualification necessary for
the execution of project works. These job
descriptions can be provided not only in the form of
paper documents, but also in the form of an
electronic model that can be developed and
improved by the organization itself.

The process of improving the management
system is carried out in stages, with an assessment of
the effectiveness of each stage and careful planning
of changes. The implementation of this approach is
possible only with the involvement of employees in
the process, in accordance with the principles of 1ISO
9001.

When implementing projects, there is always
a need for coordinating the work of managers. To do

this, the project organizations develop rules of
interaction and responsibilities of managers, as well
as determine the responsibility of managers for
various types of work. The responsibilities of
managers are fixed in the job descriptions, which
serve as a basis for forming responsibility matrices
for all organization processes. Thus, the instruction
defines the list of duties, i.e. works b; (j = 1, 2, ..., k)
of the performer a; (i =1, 2, ..., n). At the same time,
the implementation of the work type b; defined in
the instruction (j = 1, 2, ..., K) must be supported by
the presence of a certain competence sy, (f =1, 2, 3;
v=12, ..,20forf=1;v=1,2,..,15forf=2;v=
1,2,.. 11 forf=23):

|j:R{bj—> ai} > K:{Sf\,—> bj},j =1, 2, . k,

where: 1; — duties by type of work R in the
instruction, j = 1, 2, ..., k; K — project management
competencies.

According to the IPMA ICB standard, the
project management knowledge area covers the
following competencies: technical, behavioral and
contextual. All elements of the set of competences
have complex interrelations and in fact form the
knowledge space of project management, which is the
field of project managers' activity [22]. A total of 46
competencies are identified in the standard: 20
technical, 15 behavioral and 11 contextual (Table 1).

Table 1. Elements of competencies [22]

1.Technical competences

1.01. The success of project management
1.02. The stakeholders

1.03. Requirements and objectives of the
project

1.04.Risks and possibility of the project
1.05. Quality

1.06. Project organization

1.07. The teamwork

1.08. The solution of problems

1.09. The structure of the project

1.10. Design and final product of the project
1.11. Time and phase of the project

1.12. Resources of the project

1.13. Costs and finance of the project
1.14. Purchase and contracts of the project
1.15. Changes

1.16. Monitoring and reporting

1.17. Information and documentation
1.18. Communication

1.19. Start of the project

1.20. End of the project

2.Behavioral competences | 3. Contextual competences
2.01. Leadership 3.01. Project orientation
2.02. Engagement and | 3.02. Programme
motivation orientation

2.03. Self-Control 3.03. Portfolio orientation
2.04. Assertiveness 3.04. PPP implementation
2.05. Relaxation 3.05. Permanent
2.06. Openness organization

2.07. Creativity 3.06. Business

2.08. Results orientation 3.07. Systems, products
2.09. Efficiency and technology

2.10. Consultation 3.08. Personnel
2.11. Negotiation management

2.12. Conflict and crisis 3.09. Health, safety,
2.13. Reliability security and environment
2.14. Values appreciation | 3.10. Finance

2.15. Ethics 3.11. Legal
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Fig. 1 shows the general concept of the
formation of job descriptions. At the same time, to
simplify  the  presentation, only technical
competencies are considered.

Each instruction point is formed at the
intersection of three coordinates: the performer, the
work and the competence. This position is obvious
and does not require proof, i.e. a competent manager
with relevant training must perform certain work.
This statement is followed by recommendations for
forming the team and project staff. There are two
possible options. As to the first option, the
implementer is selected for a specific type of work;
this is the best solution to a personnel problem if the
implementer has the necessary competence.
Otherwise, it is necessary to solve the task of
selecting works that correspond to the competencies
of the implementer. In this case, it is necessary to
carry out the redistribution of duties, i.e. works with
the involvement of a sometimes large enough
number of performers.

Using the example of the best practice and the
RACI methodology [17; 23], three levels of
responsibility in the job instruction such as the
implementer, the co-implementer and the informed
are included. (Fig. 1).

The number of duties, i.e. works at each level
of responsibility will be equal to seven taking into
account the recommendations of George Miller's,

who summarized the data on the amount of a
person's attention, linking them with the amount of
short-term memory. The author showed that this
volume is determined not by the number of words in
the sentence, but by the number of objects, and is
usually equal to 7 £ 2 for countable objects [24].

In recent years, the theory and practice of
project management have been enriched by methods
of quantitative assessment of the influence of
organizational and production factors on the results of
project activity. The most commonly used are
mathematical methods that are based on operations
research models, namely: correlation and regression
analysis, mathematical modeling, peer-review and
probabilistic methods. Mathematical models allow
defining different project indicators. In this case,
several different information and optimization models
can be used to manage a particular project. The
appearance and structure of the models are
determined by the project management tasks and the
availability of reliable information to obtain reliable
solutions.

In the conditions of incomplete definition of
project processes, it is convenient to use graphical
probabilistic models, which are represented as
graphs whose vertices represent random variables
and edges show correlations between them, for
estimating quantitative parameters of the project
activity.

Job description

Technical competency 'l / -2 Implementer
matrix — T 1. i:R{b1— a;} «> K:{sp— by}
Lo e /' 2 LiRibys ) o K- {sy— by}
1.1.The success of project management > s > o ' A
1.2. The stakeholders S > 0 / = "71'17:1?{1,7_, a} e K:{sz— bo}
1.3. Requirements and objectives of project > Sis_> ,/.r a4 // Co-implementer
| - 1114 . L (g
1.4. Risks and possibility of project > S > f : A A LR {bs— a;} o K:{s,— by)
F— L L 9. Iy:R{by— a;} <> K:{s;— by}
1.5. Quality > 815 > e [ 2%
1.6. Project organization E E E ! /
1.7. The team work > 817 > g b 5 i / /’14‘ haRibi— a & Kise b}
— = = P 4 ] Informed
1.8. The solve of problem > Sis > 5 : i \ﬁz ,/ 15. [15:R{bis— a;} < K:{sp— bs}
1.9. The structure of the project & :/: ! v, / /’lfh LigR{by— a;} « Kifsp— bye}
= 1 1 1 eee
1.10. Design and final product of the projec £ : ,4;
1.11. Time and phase of the project g E E Wi f '21A LyiR{by— a;} < Kifs— by}
1.12. Resources of the project > S > é - i 1
1.13. Costs and finance of the project J ey r // 7
1.14. Purchase and contracts of the project : -—:r— e —/’—
1.15. Changes o ://
1.16. Monitoring and reporting T /If
1.17. Information and documentation 5\3):_ ﬂj "
1.18. Communication L ’,/'// /\’R g
e YA T A =]
1.19. Start of the project 7 g
1.20. End of the project > S0 > 5’-

. /)
; 4

Implementers

Fig. 1. The model of formation of instruction managers (based on technical skills):
1, 2, 3 —the fields of knowledge on operations, implementers (doers) and competencies
(space of Responsibility Matrix); 4 — competences of the implementer, which are works in project
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Markov random processes are the basis of the
general theory of random processes, as well as such
important areas of application as diffusion processes,
studies of operations, queuing systems etc. Due to
the simplicity and clarity of the mathematical
apparatus, the high reliability of the description of
phenomenological properties and the accuracy of the
obtained solutions, special attention was given to the
Markov's chain by specialists engaged in the study
of poorly structured organizational and technical and
social project management systems [24-25].

The set of factors in weakly structured
systems forms a complex web of connections
between states that change over time depending on
the structure of the system and the internal and
external environment factors. The development of
projects in such a multifactor system can often be
imagined only in the form of quality models [26]. At
the same time, the use of Markov chains allows

moving to quantitative estimates of the progress and
results of projects [27-29].

When modeling complex project management
systems, the key is to reflect the structure of the
project process interaction with an oriented weighted
graph, in which:

— the vertices correspond to the basic factors
(states) of the project;

— direct relationships between states reflect
the cause-and-effect chains, over which the
influence of the certain factor on other factors is
extended.

The structural and parametric similarity of the
Markov chain and the activities of the project
manager are given in Table. 2. The above similarity
leads to the conclusion that the Markov chain is an
acceptable model of the original.

Table 2. Analysis of model properties in the context of its “Markov behavior”

General properties

Markov chain (model)

Project manager (original)

Transitions  from | The probability of any state of the system | Project management: a random
the  present  to | in the future (for t > t0) depends only on | process, it is impossible to take into
future states its current state and does not depend on | account the background of the
when and how the system came into this | transition of project managers to a
state. new state; for project managers, in
general, states can be distinguished
Compliance  with | In a Markov chain with discrete time, the | Transitions from a certain state during
steps transition from the certain state to others | project management are carried out
is carried out according to the steps of the | according to the process steps.
process, therefore, the step number acts as
adiscrete time: 0,1, 2 ... k.
The presence of | A Markov chain with discrete states is | The result of using the knowledge of
transition shown as moving a point along the state | the project team is shown in a change
probabilities graph randomly with leaping in other | in the status of project managers. You
states. Moreover, transition probabilities | can specify a list of transitions to
depend only on the characteristics of each | other states in one step. Transition
state. probabilities depend on system
properties
Condition for | The sum of the probabilities of all system | The states of project managers

probabilities of
system states

states at each step is equal to one.

comprise a complete group of events;
therefore, the sum of the probabilities
of these states is equal to one.

Condition for
probabilities of
transitions to other
states

The sum of the transition probabilities to
other states for each state of the Markov
chain is equal to one.

Transitions from any state to others
constitute a complete group of events;
therefore, the sum of the probabilities
of these transitions is equal to one.

Topological Markov chains are shown by an oriented | The states of the system are displayed
similarity labeled graph, which indicates the | in a graph, indicating the possible
possible transitions from each state to | transitions from one state to another
another in one step. in one step.
220 ISSN 2663-0176 (Print)
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To move to building a Markov model, we
assume that the manager always does one work
(sometimes performs an interruption to getting down
to another work in accordance with his official
duties, but still it is one work at each point of time).
Each job is a state in which the manager is located.
These states have the Markov property: the
transition to other states does not depend on when
and how the manager came to this state.

Based on the accepted assumptions, we go to
the creation of a Markov model. Discrete states are
known. It is necessary to construct a directed
transition graph in one step from each state to
another.

There are three options for solving this
problem.

1. Accept that the manager from any state can
move on to other jobs. In this case, the problem of
identifying the model from real data arises. We carry
out a photograph of the manager’s working day,
determine the real probabilities of the states and,
solving the inverse problem of a Markov chain, we
calculate (find) the transition probabilities. Let us
estimate the computational complexity of this
problem: from each state for a complete graph we
have 21 transition probabilities, 21 states, 212

variables. We have a 441 x 441 matrix. Therefore, at
a minimum, it is necessary to have 441
measurements in the photo of the working day (if the
system of equations is solved using the least squares
method). And there is several times more data, if we
use statistical methods.

2. Build transitions in accordance with the
project implementation logic. The dimension of the
problem will be much less. The definition of
transition probabilities can be carried out according
to the method presented in paragraph 1. Build
transitions in accordance with the relationships that
are determined by the matrix of competencies.
Relationships are set. The solution is according to
paragraph 1.

3. The analysis shows that the model of the
system exists in two planes, in two realities. One
plane displays the connections of competences, and
the second one displays the logic of the project
operations (Fig. 2).

The Project Manager’s job description includes
managing the arrangement of the Output in
accordance with the manufacturing plan, setting the
production of new Products in accordance with the
innovation plan, shown in Fig. 3 in the form of a
directed graph.

Field of competencies of project managers

model

Il LIlE

Disp

T

A-

Real operations in project

Fig. 2. General concept of creating the manager’s job model
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Let us explain the notation of states in Fig. 3 and

their compliance with the project manager’s
instructions, which is personally responsible for
[18-21]:

1. Output plan, putting on manufacture;

2. Management of material resources, including
infrastructure;

3. HR-management: need, qualification level,
labor protection;

4. Production management;

5. Management of non-conforming Product;

6. Product pricing;

7. Implementation of preventive measures.

The Project Manager participates in:

8. Analysis and improvement
development of output plans;

9. Product supply contracts;

10. Procurement contracts;

11. Technological preparation of manufacture;

12. All kinds of Product tests;

13. Personnel training, including
processes, certification.

14. Analysis of causes of defects, results of
control, development of preventive measures for the
elimination of defects.

The Project Manager is informed and knows:

15. Output Plan; Innovation Plan (IP);

16. Manufacturing facilities, specialization of
subdivision, measuring facilities;

17. Technical Output Documentation, Market
Situation, progress of contracts;

18. Identification, acceptance control, terms of
the Product delivery;

19. Security of manufacture with technical
documentation;

20. Organizational structure of the Quality

of QMS,

special

Management System, subordination, procedures,
responsibility;
21. Basics of labor law; Regulatory

Documentation on labor protection and safety,
industrial hygiene, fire and environmental safety.

Oriented state graph presented in Fig. 3, can
serve as a basis for constructing a Markov model of
a project manager’s activity.

For this, it is necessary to add an additional link
in each of the 21 states, which characterizes the ability
of the system to remain in the initial state. In fact, this
relationship corresponds to the transition of the
manager to the field of competence. Wherein the
project manager does not have the knowledge
necessary to solve the process tasks, then the
proportion of time for “independent work™ in the
virtual area of competence will be quite large,
including training / self-study or searching for the best
practice examples.

P
p ] e
D I |
 —
c/s
I
s

Fig. 3. PM's profile based on competency analysis

The oriented graph  obtained after
complementing the links can be represented using
the adjacency matrix (Fig. 4).

Each non-zero and equal to 1 element of the
adjacency matrix c¢;; means the presence of a direct
connection between states i — j. The values of the
elements of the main diagonal ¢; = 1 indicate the
presence of a transition loop when the system remains
in the same state.

Each row of the adjacency matrix indicates
the presence of transitions to other system states. As
is known, all possible transitions from a certain state
to other states constitute a complete group of events,
i.e. one of the transitions must be implemented.

The sum of the probabilities of all states p; (k)
at each step k is 1 [30-31].

This allows you to enter the norm for each
row of the matrix ||cj|| with the replacement of
values cj; = 1 with transition probabilities z;;> 0 with
the fulfillment of the condition that is valid for the
full group of events:

Sr,=1 {i=12-m, @

where: m = 21 — number of possible system states.
The matrix of transition probabilities is
written as follows.

i p(K) =1 (2)

where: p;(k) — probability of the i-th state on the
step k.
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Transition to the state
1 2 3 4 5 ] 7 5 9 10 11 12 13 14 15 16 17 1§ ]19] 20 21
1 Cia [ G2 | Ca | Cug Cris
2 | cay [ Cax | Cas Cag Can Cri3
3 Cii | €as | Cas | Cas Ciz Capo | G Ci.16 £3.21
4 Cya | Cus
5 Css Cs.12 Cs14 Cs.17
L Cep | Coz
o 17 Cr3 €17 | Crs
é B Cy3 Csx
= 9 Coo | Coo Co1s
é 10 Cinio | Con Crniz
,;_‘3 11 Cin 1118
g|12 Ciog Ci2.1
E 13 Ciza ] Ciza | Ciag Ci313
g |14 €47 Crau4
= 15 c c
15.3 15.15
16 Cia.12 Ciis | C1A17
17 Cirs Ci7.17
18] €5, Cizin | Cigaz C18. 1818 19
19 Cig.11 510,19
20 Capa Czos C20.20
2 (5] 2120 [C21.21

Fig. 4. Adjacency matrix of processes, which are carried out by the project manager

In a homogeneous Markov chain with discrete
states and discrete time, as the time changes (step k),
the distribution of probabilities of the states {p; (k),
p. (k), .. pm (k)} changes. In this case, the
calculation of the probability distribution at each
subsequent (k + 1) step is performed in the general
case using the well-known formula for the total
probability [29; 31]:

p.(k +1) i p.(K) T i1 Ta M0 a1
p,(k +1) p, (k) a1 T2z a2 TToon (3)
Py (K +1) P2 (K) 01 T2 © T2 a2t
Pa(k+1) P, (K) o1 T2 © a7
where: T — transposition mark.
Therefore, if the matrix of transition

probabilities ||z;|| is given and the probability
distribution of states {p; (k), p2 (K), ... pm (K)} is
known at step k, then the new probability
distribution of states ||p; (k + 1); i =1, 2, ..., m|| can
be found by the above formula.

Improving operations and processes that may
lead to a change in transition probabilities is the
basis for improving the system. In this case, a
necessary condition for the effective system
development is the use of information technologies
and the project manager's rational choice of the
purpose.

Checking the model performance

In Fig. 5, Fig. 6, Fig. 7 the results of modeling
the state of the system for the initial data given in
Table 3 are shown.

Transitional probabilities are based on the
peer review. For the initial data corresponding to a
certain level of perfection of the enterprise
management system, the results obtained adequately
reflect the project management trends. At the same
time, the level of control perfection assumes the
existence of a totality for each of the 21 states of
conditional transition probabilities, depending on the
ratio of the time to complete the task and the
operations of transitions to other tasks.

For clarity of presentation of modeling results,
the calculation data were divided into the
corresponding groups: change of states 1-7
corresponds to the project manager's personal
responsibility (Fig. 5); states 8-14 corresponds to the
co-executor (Fig. 6), states 15-21 correspond to the
states of awareness (Fig. 7).

Due to the fact that the transition probabilities
of the system correlate with the execution time of
the processes, the project manager's overall
workload can be estimated (Fig. 8).

The ratio of time for the execution of a group
of processes is: Z1.7 Pi(k) : Zg-14 Pi(k) : Z1s21 Pi(k) =
05:03:02=25:15:1.

If the condition that related groups of
processes differ in time consuming twice is
accepted, then the ratio should be ideal:

217 Pilk) : Zg1a Pi(k) : Tas1 Pi(K) = 4:2:1.
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The results obtained for this project manager proportion of time that is allocated to information
indicate that there is a slight increase in the processes to the detriment of other project processes.

Table 3. Transition probability matrix

1 2 B 4 b 6 7 8 D 10 11 p2 (13 (14 (15 6 A7 [18 (19 R0 pR1
1 05801 pPI5P1 O O 0 0 P P P P P pPOo7pP 0O P P P P D0
2 02503010 0L pP1 O O pPLO P P P11 O P O O O P P P
3 0 O 200,22 00501 0 pPO50 1001 0 0O P P PI1 O O 0O | 1
4 0 p p pP8B8P2P P P P P P P P P P P P b P P D
> 0 p p P pP25p P P P P P P50 P3P 0 P2 P 0P D
6 0 0 p o P P64 P O P P P P O P P P P P P P
/7 0o p pP2pP P pPLO6OPLO O O P P L P O O P P P P
8 po O P4 0O P P 6O O P O 0 P P P P P O PO P
9 0o p p p P P P P pP5P2pP P P P P3P P b P P D
10 o p o o 0 P P O O P7OPLP 2O P P P P P P P
11 o p p p o P o 0O P P P8P PP O P O 0O P2 P P 0
2 o p p p3 O P P o P P P pP7PO O P P 0O P P P D0
13 o p2 p1 050 P P O O O O P PG50 P P P P P P P
4 o o 0o 0 P P pP4O O O O P O P6P P P P P P P
5 o p p40 O O O O O O O P O D P6P P P P P P
6 o o p p O P o P o P P 2P O P P5P3P P P D
17 o p p P 3O O 0O P P P P L O P 0O P65 P P 0
18 o2 o 0o P P P P O O O pPOSPOSGO P P P PP pP4P2250 P
19 0o p o 0o P 0O P O O O P3P O D P P P P pP7pP P
20 0 p P2 O O O O PL O O O P P P P P P P P pP7p
2. 0o O poO02p P P O P P L P P 0o P P O P 0O P 005093
pifk) g pifk) T
—~—p1 ~8-pZ —a{p3 ——p4 [——p5 ~—p6 —p7 ~8=p15 <44 p16==p17 ~4=p18—=4=p19 ~e-p20 ——p21
0.25
‘ :-.\uf o ’.A‘\x = Ol ' '

0.05 -Q%mﬂquuf:;*:@ ettt ], o '

I - 5 0 < 1.0 15 :.o 25 k

o : . _
9 3 ' K W % "‘ Fig. 7. Change of states 15-21 corresponds to the
Fig. 5. Change of states 1-7 corresponds to the states of the project manager's awareness
project manager's personal responsibility .
pifk) Pi(k)
Bl et e e SR 0.8 £—147 -J'-SJH:L -\L—HJr"l

0,08
0.6

0.06 |

0,04 7

PR e s
45990009099

0.02

o > 10 15 20 2 k Fig. 8. Assessment of the project manager's
workload for the implementation of the relevant
process groups

Fig. 6. Change of states 8-14 corresponds to the
manager, as a co-executor
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As follows from the modeling results
(Fig. 5), the largest time consuming corresponds to
p4(30) = 0.19, i.e. Product management. The
following are the processes: p;(30) = 0.105 -
implementation of control and preventive
measures; ps(30) = 0.08 control of nonconforming
Product. All other processes: pz(30) 0.06;
ps (30) = 0.04; p;(30) = 0.02; p»(30) 0.007
require less time.

Conclusions. The article discusses the
practical aspects of profiling knowledge in project
management taking into account the possession of
competencies and the availability of experience for
various categories of specialists involved in the
project. It is shown that the success of the project
activities of organizations substantially depends on
the professional training of personnel and the
project manager's quality work.

Market pressure on project activities is
associated with a rapid reduction in the life cycles
of technologies and products, which significantly
increases the responsibility of project managers for
the ultimate fate of their project outputs. At the
same time, there are more and more situations
when, under extremely short deadlines, it is
necessary to make a decision on the project team
formation or on the choice of a project manager
with the necessary competences to implement a
project and successfully complete it.

In light of recent trends in standardization
and operationalization of project activities, a
general concept of forming the project manager’s
job descriptions is proposed. Each instruction point
is formed at the intersection of three coordinates:
the performer, the work and the competence.

The performed studies, on the one hand,
characterize the quality and performance of the
presented model. On the other hand, they allow us
to show the possibility of applying the model to
improve the project manager's activities by
identifying “bottlenecks” and performing corrective
actions of his duties, regulated by job descriptions.

A Markov model of the Project Manager's
changing states has been developed, which
describes the system using homogeneous Markov
chains with discrete states and time. Discrete states
(21 processes) of the Product Manager form a
specific  structure of communications and
interaction of project processes, which take into
account the system topology and contextual
features of project processes.
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JOJKHOCTHASA HHCTPYKIMA TPOEKTHOI'O MEHEJIZKEPA
KAK OJUH U3 KJIIOYEBBIX ®PAKTOPOB YCIIEXA ITPOEKTHOI'O YIIPABJIEHUSA

Annomayusn: B cmamve paccmMompenvl NpAKMuYecKue dcnekmvi NpoQOUIUPOSAHUS 3HAHULL 6 00IACmU  YRpABIeHUs.
NPOEKMaMu ¢ Y4emoM BIAA0CHUsi KOMREMEHYUAMU U HATUYUeM ONnblmd Ol PA3IUYHbIX KAMe2Oopull CReyuaiucmos, 3aHAmvlX 6
ynpagnenuu npoexmamu. Ilokazano, ymo ycnewHocms npoeKmHol 0esimeabHOCU OP2aHUu3ayull CyujeCmeeHHbIM 00pazom 3a8uUcum
om npogeccuoHanbHoll NO020MOBKU NEPCOHANd U NPABUNLHO2O (YOPMUPOBAHUS  OOIHCHOCHHBIX UHCIMPYKYUL  YHACTHUKOS
npoekmnoti  Oesmenvnocmu. Ilpeonodcena obwas Konyenyus @OpMuposanus OOIHCHOCMHBIX uHcmpykyull. Paspabomana
MapKoBCKas, Mooenb usmenenus cocmosanuti Menedsicepa npoexma, KOmMopas. ONUCHIGAEm CUCEMY C HOMOWbIO OOHOPOOHbIX
MAPKOBCKUX yeneli ¢ OUCKPEMHbIMU COCMOAHUAMU U 6pemenem. [lanbl peKOMeHOayuu no UCNONb308AHUIO NPEOTOHCEHHO2O
UHCMPYMEHMAapust 015l KOMNIEKIMOBAHUSA KOMAHObL NPOEKM.

Knrouesvie cnosa: ynpasnenue npoekmamu; KOMaHOA NpoeKma; KOMHEeMmeHyuu; Mampuya omeemcmeeHHoCmu; MapKo8CKasl
yenwv; Moodenb pabom meHeoxcepa
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