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Аннотация. Статья посвящена вопросам использования неформальных методов в 

процессах обоснования выбора и принятия решений в проектной деятельности.  Приведена 

классификация методов выбора, определена сущность проектной деятельности, ее 

принципиальное отличие от операционной деятельности. Показана значимость и ценность 

эвристических практик для повышения обоснованности проектного решения. 
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Abstract. The article is devoted to the use of informal methods in the processes of justification of 

choice and decision-making in project activities. The classification of selection methods is given, the 

essence of project activity is determined, its fundamental difference from operational activity. The 

significance and value of heuristic practices for increasing the validity of a design decision is shown. 

Keywords: selection procedure, targeted discussion, expert assessment, project life cycle, selection 

conditions, conceptual modeling of project activities, system approach, invariance 

For citation: Klimenko IS. Heuristic methods of decision support in project management. 

2023;4(44):10-19. (In Russ.). https://doi.org/10.37493/2307-910X.2023.4.1  

 

Introduction. The problem of choice is of interest to researchers of various profiles. This 

interest in the methodology for justifying decisions made is due to the need for a preliminary 

assessment of possible losses from an unjustified decision and the variety of methods for 

justifying decisions made. The decision maker (DM), guided by certain criteria, his own and/or 

borrowed  

 
© Клименко И. С., 2023 

 ТЕХНИЧЕСКИЕ НАУКИ | TECHNICAL SCIENCES 
 

ИНФОРМАТИКА, ВЫЧИСЛИТЕЛЬНАЯ ТЕХНИКА И УПРАВЛЕНИЕ 

INFORMATICS, COMPUTER ENGINEERING AND MANAGEMENT 

Современная наука и инновации.  

2023. № 4 (44). С. 10-19. 
Modern Science and Innovations.  

2023;4(44):10-19.  

 
ТЕХНИЧЕСКИЕ НАУКИ /  

TECHNICAL SCIENCE 

 

ИНФОРМАТИКА, ВЫЧИСЛИТЕЛЬНАЯ ТЕХНИКА 

И УПРАВЛЕНИЕ / INFORMATICS, COMPUTER 

ENGINEERING AND MANAGEMENT 

 

Научная статья / Original article 

 
УДК 004.056+519.83 

https://doi.org/10.37493/2307-910X.2023.4.1  
 

Ирина Сергеевна Клименко 

[Irina S. Klimenko] 

 

Эвристические методы поддержки 

принятия решения в управлении 

проектами 

 

Heuristic methods of decision support in 

project management 

https://doi.org/10.37493/2307-910X.2023.4.1
https://doi.org/10.37493/2307-910X.2023.4.1


Modern Science and Innovations. 2023. No. 4 (44) 

Issue No. 4, 2023  11 

experience, knowledge, makes a decision, hoping for ―correctness,‖ often without thinking about 

its validity.  At the same time, modern science and research results offer a fairly diverse palette 

of methods for a scientifically based approach to choosing the optimal alternative from the set 

offered to a person facing the need to make a decision [1-3]. Paying tribute to the classics of 

domestic and foreign scientific thought, we note that ideas about assessing the usefulness of an 

activity and the possible risk in its implementation have a long history: in the 17th century – 

Huygens and Pascal develop mathematical models of gambling behavior in order to determine an 

algorithm that provides maximum benefit or minimizes the risk of loss; in the 18th century – D. 

Bernoulli publishes his ideas on a ―new theory of risk measurement‖, the key word here being 

―measurement‖ [4, 5]. 

The choice can be viewed from the perspective of a descriptive approach; from the point of 

view of a constructive approach and from the position of a normative approach. The normative 

approach involves the development of norms, rules, and principles that provide quantitative 

justification for decisions made, taking into account behavioral factors. The development of 

probability theory and mathematical statistics led to the spread of a normative approach to the 

decision-making procedure, but did not ensure consistency in the development of a theory on the 

quantitative justification of decisions made. 

The emergence of industry, military operations, and changes in the structure of socio-

economic relations on the world stage at the beginning of the twentieth century created favorable 

conditions for the further development of the methodology for justifying choice. 

The complexity of strategic operations in economics and industry, tactical and technical 

operations in the art of war, terminal operations in the management of production processes 

increases the degree of risk, thereby increasing losses from an incorrect decision. Formalization 

and modeling of the processes of choosing the optimal strategy of behavior are carried out by T. 

Saati, K. Arrow, O. Morgenstern. Domestic mathematicians of the school of A. N. Kolmogorov, 

Yu. V. Prokhorova and others made an invaluable contribution to the development of the theory 

of probability and statistical solutions, which, in fact, they became the fundamental basis of 

game theory, optimality theory, operations research, cybernetics, and systems analysis. 

Operations research, as a science of quantitative justification of decisions, the foundations 

of which were laid by H. Taha, was developed thanks to domestic scientists E. Ventzel, N. N. 

Vorobyov [6], and the theory of fuzzy sets [7-10] supplemented the palette of justification tools 

selection of models that operate with fuzzy information and allow taking into account the 

preferences of the decision maker. 

The relevance of the study is due to the fact that despite the large number of publications 

on problems related to project management, today there is no holistic picture that gives a 

comprehensive picture of the project management system as an object of modeling. Moreover, 

the terminological cocktail that occurs in publications does not allow for a correct differentiation 

of the concepts of ―project activity‖, ―product activity‖, ―operational activity‖ and, as a result, 

reduces the value of practical recommendations for improving the efficiency of project 

management. The purpose of the article is to determine the conditions for the applicability of 

heuristic methods in project management practice; justify the feasibility of the integrated use of 

methods from organization theory, management theory and modeling methods to increase the 

validity of decisions made under conditions of risk and/or uniqueness of the situation. 

Materials and research methods. The main research methods were the provisions of 

system analysis, management theory with the involvement of operations research models. When 

determining the conditions for the applicability of heuristics in project management practice, the 

methodology of expert assessments and game-based social simulation modeling was used. 

Turning to such a multi-aspect topic as project management, the author proposes, in order 

to avoid ambiguous interpretation of terms, to use the following definitions of concepts 

contained in the corresponding State Standard [11]: 
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  project: a purposeful activity of a temporary nature intended to create a unique product 

or service. The implementation of the project is characterized by specific ways of organizing 

work and management; 

  project management, project management: application of knowledge. skills, tools, and 

techniques to project operations to meet project requirements. 

The composition and structure of project management stages in the classic version are as 

follows: 

  project initiation: problem statement, problematization, conceptual modeling of the 

process and result; 

  planning – the stage at which goals, objectives, deadlines, resources are determined; for 

project activities during planning, the key factors are the customer‘s requirements outlined in the 

technical specifications (TOR); for the operating room – utility function; for grocery – the 

quality of the product, facilitating its further entry into the market and/or promotion in the 

market; 

  organization - the stage at which the composition of the team of performers is 

determined, their functionality, degree of responsibility, resources are distributed, behavioral 

strategies for achieving set goals, and possible risks are determined; 

  monitoring, accounting and control; 

  comparative analysis of current and planned states; 

  alteration; if necessary, adjust the plan; 

  completion - delivery of the project to the customer; for operational activities - 

assessment of efficiency in accordance with the previously specified utility function; for product 

activities – drawing up a plan for commercialization of a product/service. 

It is obvious that at each of these stages the decision maker is faced with the problem of 

choice. 

Choice, as an integral part of management, can take place under normal, standard 

conditions, under conditions of uncertainty, under unique or extreme conditions; There may be 

several electors (multilateral choice), the selection procedure can be repeated several times 

(selection, selection). Justification of decisions made can be done using different methods. It is 

proposed to carry out a facet classification of methods for organizing the selection procedure on 

the following grounds: 

 conditions under which choices must be made; choice can take place under 

conditions of certainty or uncertainty/risk. Certainty is a state in which the selector has complete 

information about all possible foreseeable options. In such almost ideal conditions, it is 

necessary to determine an indicator by which the attractiveness of an alternative is assessed 

(criterion). Next, the selection procedure can be carried out using classical optimization methods 

[12]. Incomplete information creates a precedent for variability in outcomes when using one or 

another alternative. The focus of this study and the scope of the article do not provide a complete 

overview of the nature of uncertainty (objective, subjective, behavioral, probabilistic, etc.); our 

task is to determine the selection rules that will guide the selector in conditions of incomplete 

information about the factors influencing the result; 

 the nature of the situation in which the elector finds himself; according to the type 

of situation, it is proposed to distinguish between a choice in a regular (standard) situation, a 

choice in a unique situation, a choice in an extreme (rapidly changing) situation; 

 by the number of electors: the choice can be one-sided (individual) and 

multilateral (collective). In the process of multilateral choice, it is advisable to take into account 

the nature of the relations of the electors in terms of the distribution of the results of the choice: 

coalition choice, cooperative, corporate. For project activities, the factor of the number of 

electors is not significant, since their relationships are determined by the terms of the contract at 

the stage of project initiation; 
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 selection methods: selection can be criteria-based; based on expert assessments; 

using simulation methods. 

From the point of view of management theory and the above classification of approaches 

to decision making, project activity is a process carried out under conditions of uncertainty, since 

a project is a unique set of works that has no analogues, both in terms of goals and objectives, 

and in terms of distribution mechanisms resources. The fundamental difference between project 

activities and operational activities is that an operation, as a purposeful activity of a person/team 

of people, has a conditionally permanent nature and is aimed at the production of a 

product/service; project activity is the implementation of a set of works in a specifically defined 

time period by a team of people united to work on this project. It is this feature of project 

activity, according to the author, that makes heuristic selection methods the most significant 

factor determining the effectiveness and efficiency of the project. Below are heuristic methods 

and a brief description of the idea underlying the method: 

Method of analogies, associations – the use of personal/collective experience to solve a 

problem/task; the method does not require preparation from the participants, but is complex in 

terms of organizing the procedure. 

The Delphi method is a correspondence survey of experts, essentially a collective 

anonymous expert assessment of a problem situation, with subsequent processing of the results; 

decision making is iterative; advantages of the method: independence of expert opinions, since 

the correspondence format reduces the influence of collective opinion on the expert; The 

disadvantage of the method is the absence of procedures that determine the degree of 

competence of the expert in the subject area proposed for discussion. 

Simulation modeling is the use of a simulation model as a simplified representation of the 

system under study in order to study its behavior under various conditions; as a tool for 

constructing simulation models of the decision-making process, as a rule, game-based social 

simulation modeling is used (cases, business, role-playing, situational and other games, the 

method of active sociological testing, analysis and control); To solve problems of a technical and 

technological nature, software tools are used (MATLAB, Simulink , AnyLogic, ARIS Platform 

and others 

Commission method – collective expert assessment followed by voting; the main 

disadvantage of the method is the paradoxes inherent in voting [13]; It is possible to conduct it in 

a distance/correspondence format. 

Brainstorming is the generation of ideas followed by structuring the list of received 

options for solving a problem, ranking and ordering according to a previously specified criterion. 

Morphological methods, as a method of finding a solution, are quite often used in the 

procedure for justifying a choice; a detailed description can be found in [14]. 

Synectics is a method of collective search for a solution to a complex problem through a 

targeted search for analogies. The main disadvantage of the method is that the group of 

participants must be prepared both to solve problems proposed for discussion and to work in the 

format of collective creativity. 

The scenario method is a method of expert assessment, the result of which is a 

description of the further development of the problem situation and an assessment of the 

expected results; the scenario may have a descriptive nature, compiled at the level of description, 

operating with qualitative categories; the scenario can be constructive in nature and operate with 

quantitative characteristics. 

Targeted discussion is a collective method of searching for an optimal strategy in the 

space of solutions that were prepared in advance by the participants in the procedure. 

A detailed description of this class of decision-making methods is quite widely presented 

in the scientific literature [15, 16]. 

Research results and their discussion. Returning to the life cycle (LC) of the project, 

we will determine the conditions for the applicability of the above methods for justifying 
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decisions made for the stages of the project at which it is advisable to use heuristic methods 

(Table 1). 
 

Table 1 – Heuristics in the project lifecycle 

Life cycle 

stage of the 

project 

Purpose of the 

stage 

Possible collisions Conditions under 

which choices are 

made 

Decision making 

methods 

Project 

initiation. 

Concretization of the 

project idea; 

coordination of the 

project model with 

the customer; 

building a 

conceptual model of 

the project. 

Mismatch between 

the priorities of the 

customer and the 

contractor; 

variability of 

strategies for 

implementing the 

main idea of the 

project. 

Behavioral and 

probabilistic 

uncertainty. 

Commission method, 

priority ranking; 

decomposition: building 

a goal tree and a 

decision tree. 

Planning Drawing up a project 

plan: determining 

deadlines, allocating 

resources. 

Determining the 

type of model used 

to draw up the plan: 

deterministic or 

probabilistic 

Objective 

uncertainty _ lack of 

data on the duration 

of work and project 

stages. 

 

Method of analogies. 

Method of expert 

assessments. Network 

planning. Targeted 

discussion. Software 

(JIRA, ADVANTA, MS 

Project, etc.) 

Organization Plan - a schedule for 

completing work on 

a project linked to a 

calendar: network 

diagram, Gantt 

chart. 

The need to make 

changes due to the 

influence of external 

and internal 

disturbing influences 

(delays in deliveries, 

changes to technical 

specifications, 

illness of the 

contractor, etc.) 

Subjective 

uncertainty 

associated with risks 

when choosing 

external stakeholders 

(suppliers, customers 

for other projects, 

etc.); when 

appointing 

executors. 

Script method. 

Zwicky's morphological 

box. 

Targeted discussion. 

Comparative 

analysis 

Comparison of the 

actual state of the 

project with the 

schedule stated at 

the beginning of 

work. 

The influence of 

external and internal 

disturbing 

influences, 

provoking deviation 

from the plan. 

Uncertainty of an 

objective nature 

(force majeure 

circumstances; the 

influence of external 

factors on the 

composition and 

structure of the 

project team, etc.) of 

a subjective nature 

(incorrect 

assessment of the 

labor intensity of a 

stage, funding 

delays, change in the 

priority status of the 

project, etc.) 

Script method. 

Simulation modeling. 

Morphological method 

of full field coverage. 

Change 

management 

Determination of the 

initiator of changes 

(customer, executor, 

etc.). Determining 

the algorithm for 

making changes. 

The need to 

differentiate changes 

(forced, conscious, 

uncontrolled) and 

their impact on the 

progress of the 

project, on the 

timing and results, 

on the environment 

The influence of 

behavioral factors: 

unpreparedness of 

performers for 

changes due to 

changes in the 

boundaries of 

responsibility, 

changes in roles in 

the project, etc. The 

need to redefine 

possible risks when 

making changes. 

Aggregation of 

changes. 

Expert assessment of 

the feasibility and need 

for changes. 

Game-based social 

simulation modeling. 

Software (Bitrix-24, 

Kaiten, YouGile, etc.) 
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Project initiation. At this stage, the classics of project management suggest using 

conceptual modeling to determine the space of goals and expected results; Involving specialists 

of various profiles in the process of developing the concept provides the opportunity for self-

determination in the situation, position and goals. The model can be presented in the form of a 

directed graph (Figure 1), hierarchical, in the form of a ―tree of goals/states‖ (Figure 2); network 

(Figure 3); analytical (formula 1). 

 

 

                  TR 0 TR 1 TR 2 TR m-1 

 
 

………… …... 

 

       
                  RT 1                         RT 2                                            RT m 

Figure 1 – The project model in the form of a directed graph 

 

Conventions adopted in the model: 

 S 0 – initial state of the project, S 1 , S 2 ,…, S m – state of the project at the first, 

second, etc. , final ( m - stage); 

 p 0 , p 1 , p 2 ,…, p m – probabilities of the corresponding states ( i =1, m ); 

 t 0 , t 1 , t 2 ,…, t m – time/dates for the beginning and completion of the 

corresponding stages; 

 TR i – rules/conditions for the transition of the project from stage to stage; 

 RT i – reasons/risks of ―reverse‖ transition. 

 

Global goal of the project 

 

                                                                                 First level goals 

 

 

                                                                        Second level goals 

…………………………………………………………………… 

 

The final level of goal decomposition 

 

                                               

A Lots of means 

 
 

Figure 2 – Tree model of the hierarchy of project goals 

 

A hierarchical goal model, complemented by a state model, allows you to build a model 

of probable risks/conflicts, thereby ensuring effective change management. 

The network model of the project, presented in Figure 3, is more flexible compared to the 

hierarchical model. In the context of the research topic, the author considers it possible to note 

the most obvious differences between the hierarchical and network models. The definition of 

functionality characteristic of a hierarchical model in accordance with the place occupied in the 

hierarchy in the network model looks like a distribution of responsibilities in accordance with the 

rating of the performer, his professional competencies and system of preferences. This approach 

ensures high interest among performers and allows the degree of responsibility to be determined 

S0,t0,p0 
 

S2,t2,p2                                 S1,t1,p1                            Sm,tm,pm 
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at the planning stage. The fundamental difference in the style of leadership and decision-making: 

from an administrative-volitional format to a collegial one with the involvement of experts. 

 

 

 

 

                          

                                                                              
 

 

                                                                              
 

Figure 3 – Sketch of the network model of project activity 

 

It is advisable to use a ―network‖ type model that displays connections ―everyone with 

everyone‖ to analyze real-life structures, since an ―ugly‖ picture with many intertwinings gives 

food for thought, allows you to identify overloaded areas, duplication, etc. Built on the basis of a 

network the relationship matrix, as a result of modeling at this stage, is used at the planning 

stage. 

The conceptual model in analytical form reflects the relationship between the global goal 

of the project, the conditions for its implementation, active and passive factors, and controlled 

variables. 

W= F (A i, dfa, dfp, x j) extr (1) 

 Here 

 A i – conditions for organizing and implementing project activities (informational, 

regulatory, financial, temporary); 

 dfa - active factors (organizational capabilities, administrative resources, 

intellectual and labor resources, including qualifications of performers, wage fund; management 

methods); 

 dfp - passive active factors (customer behavior: monitoring and feedback, 

communications; management support; market conditions; microclimate in the team; experience 

of the project manager); 

 x j - controlled variables; 

 W is the global goal of the project; 

 F -functional/type of dependency. 

The result of conceptual modeling is a model that displays the initial state, the expected 

result, and the process of transition from the current state to the final state. 

Planning. At this stage, taking into account the requirements/wishes/preferences of the 

customer set out in the technical specifications (TOR), the start and completion dates of the 

project and intermediate milestones are determined. The tools of this stage - a Gantt chart, a 

network diagram [17], seemingly have a deterministic nature and do not provide for variability. 

But this is ideal. The actual practice of project activities suggests that the use of deterministic 

models (distribution and assignment problem, equipment loading problem, etc.) is inappropriate 

due to the lack of experience and, as a consequence, relevant information about the algorithms 

for strategic and tactical planning of a unique project. The use of quantitative criteria at this stage 

(time to complete a stage, labor intensity of work, etc.) is also questionable due to the lack of 

standards, experience of similar work and / or the necessary statistical data. The presence on the 

market of many software products designed to automate project planning does not solve the 

problem, so it is necessary to develop your own tools using heuristic methods. Heuristics that 

allow you to generate solutions are ―brainstorming‖, a commission method, they are used mainly 

at the strategic planning stage. Heuristics used to evaluate alternatives such as the ranking 
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method, the method of active sociological testing, analysis and control have found application in 

operational planning. 

Organization, as a system-forming part of project management, involves a set of actions: 

 defining a hierarchy of goals; methods: ranking, game social simulation; expert 

review; 

 optimization of plans; methods: morphological; targeted discussion; 

 performance analysis of performers; methods: testing, interviewing; 

 identifying approaches to resolving non-antagonistic conflicts; 

 Management of risks; methods: expert assessment for risk identification; ranking 

for risk assessment; simulation modeling for monitoring and control. 

Change management. The need to make changes usually arises during the 

implementation of most projects. The reason is the uniqueness of the project, the probabilistic 

nature of communications, the influence of external factors, etc. The variety of methodological 

approaches to making changes to a project that is at the execution stage essentially comes down 

to a sequence of actions: awareness of the need to adjust the plan - analysis of the impact of 

making changes on the final result, including the ―zero‖ alternative (―what will happen if you 

don‘t change anything?‖) – formation of a plan for making changes with identification of sources 

of financing and possible risks/losses – making changes, that is, returning to the Planning stage. 

Even with such a simple listing of the sequence of actions to adjust the plan, the following is 

obvious, in the author‘s opinion: the quality of planning affects the degree of risk and reduces the 

likelihood of the need to make changes. 

Conclusion. Informed choice is a task for which there is a rich palette of methods; it is 

proposed to consider consistency and invariance as the main conditions for the applicability of 

heuristic methods in project management practice. Mathematical modeling methods as a tool for 

justifying a decision, despite their attractiveness, have a significant ―disadvantage‖: they require 

the decision maker to have special training in a given subject area or additional costs for 

attracting specialists in the field of operations research. Heuristic practices, which are based on 

informal modeling methods, do not impose such requirements on decision-makers, which has led 

to their spread and implementation in the processes of organization and project management. 

Domestic and foreign scientific publications covering the role and significance of heuristic 

methods for practicing managers, as a rule, provide recommendations on the application of the 

methodology to a specific subject area (industry, construction, education, etc.). The author makes 

an attempt to substantiate the need for a systematic approach to the development of invariant in 

relation to the subject area of the methodological foundations of the use of heuristic methods in 

the processes of choice justification. 
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