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AHHOTALUSA

ObecrieueHre CTaOUIBHBIX U 3HAUMMBIX TEMITOB POCTA HAIMOHAILHOW YKOHOMUKUA B COBPEMEHHBIX
YCJIOBHSX IPEANOJIAraeT peajnu3aluio roCyIapCTBEHHBIX MTPOEKTOB U MPOrpaMM, B TOM YHCIE IO
HaIpaBJIEHUI0 « DJKOHOMUYECKOE PAa3BUTUE U MHHOBAIMOHHAS SKOHOMHKA». Pa3BUTHE SKOHOMUKH
3a CYET IIHUPOKOTO MCIOIb30BaHNs MHHOBALIMOHHBIX PEIIEHUH, TO3BOJIUT ONEPATUBHO 00ECEUUTh
HETpepbIBHOE OOHOBJIEHHUE TEXHUYECKOH W TEXHOJIOTMYECKOH 0a3bl MPOM3BOJCTBA, OCBOCHUE U
BBIITYCK HOBOW KOHKYPEHTOCIIOCOOHOW NPOIYKIIMU, OYIET CIOCOOCTBOBATH AMBEPCH(PUKAIIIN
HAIMOHAJLHOW SKOHOMUKH, HapaLIMBAHUIO KCIIOPTHOTO MOTEHIINAIA, a TAK)KE 00ECTICUUT pa3BUTHE
CUCTEMBbl COLIMAJbHOM 3alllUThl HACEJIeHUS M JacT TapaHTHH HAlMOHAIbHON OE30MacHOCTH.
Peanu3arusi cTpaTermueckux Ieneil HallMOHAIBHON 3KOHOMHUKM Ha COBPEMEHHOM JTare Tpelyer
ONTUMHU3AIMU CHUCTEMBI YIIPABIICHUS B LIEJIOM, U 0oJiee IHUPOKOTO UCTIONIb30BAHUS HHCTPYMEHTOB U
METOZ0B NPOrPAMMHOIO M IMPOEKTHOTO YIPABJICHHS HA Pa3IUYHBIX YPOBHAX XO34WCTBOBAHUS,
B YacTHOCTH. Pa3BUTHIO METO/OB YMpaBieHHsS MPOEKTAMH TMOCBSIIEHO JOCTATOYHO OO0NbIIOE
KOJIMYECTBO Hay4HbIX paboT. OpHako B OOJBIIMHCTBE OSTUX padOT dTambl Pa3BUTHSA
METOJIOB YIPABJIEHUSA IPOEKTaMH HAa OCHOBE MHPOBOTO ONBIT OrPAHUYUBAETCS MEPUOIOM
1940 — 1990-x romoB. A TeM BpPEMEHEM TEXHOJIOTMM YIPABICHHUS MPOEKTaMU HIYT BIEPEN.
Ounu nonmyuriu cBoe pazButue U B 2000-e rogsl, u B 2010-e roasl, u B 2020-e roasl. Kpome Toro,
CEroJHsl YK€ CTAaHOBATCS MOHATHBI TeHACHIMH ux pa3Butus B 2030-e roasl. B »Toil cBsi3n
MPEACTABIISIET UHTEPEC HAa OCHOBE aHAJIW3a MUPOBOIO OIBITA PACCMOTPETH MPOLECCHI 3BOJIOLINHU
METOJIOB YIpAaBJICHUs IPOEKTaMH Ha Ooyiee MIMPOKOM BpeMeHHOM HHTepBaie ¢ 1910-x mo
2020-e rogpl ¢ mporHo3oM Ha 2030-e roxawl. llenpro mpeacTaBIECHHBIX HMCCIEAOBAHUN SBISETCA
aHalIM3 JUHAMUKH Pa3BUTHUS METOJOB YMPABICHUS MPOCKTaMU KaK HCTOYHHKA (OPMHUPOBAHUS
METOAO0JOTHYECKNX OCHOB MPOEKTHOTO MOAXO0JA K YIPABIECHUIO B PETPOCIEKTUBHOM, TEKYIEM U
MPOTHO3HOM acrekTax. HayuHas HOBM3HA MpPENICTABICHHBIX PE3YyJIbTATOB 3aKIIIOYAETCS B aHAIIM3E
MIPOLIECCOB Pa3BUTHUS METOJIOB YIPABJICHHS MPOEKTaMU C YYETOM JIMHAMUKH OOJBIIMX IMKJIOB
skoHoMHueckoil aktuBHocTH H.Jl. KoHgparbeBa, mpuBENEHHBIX € NEPUOAM3ALMUEN 10 MajbIM
nukiaM 3koHomuueckod axtuBHocTH K. Kyrispa (yuuTeiBarommx JAMHAMUKY —CHpoOca,
WHBECTUIIMOHHBIX PEIICHUH W TPOU3BOJCTBEHHBIX BO3MOXHOCTEH (00BbemMa MPOM3BOJACTBEHHBIX
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MOIIHOCTEH) M HMHEPLUUOHHOCTh MEPEUUCIIEHHBIX IPOLECCOB), ONPENENSIONUX 3aKOHOMEPHOCTH
pa3BUTHA KOHLENIMHM YINPaBICHMs, YTO IO3BOJISIET OCO3HATh IPOLIECCHI HBOJIIOLMM METOJO0B
yIOpaBJIECHUsI NMPOEKTaMU KaK MCTOYHUKA (POPMUPOBAHHUS METOAOJIOIMYECKHX OCHOB NPOEKTHOIO
noaxoja K ymnpasieHuto B nepuof ¢ 1910-x mo 2030-e roasl M Ha AaNbHEHIIYIO MEPCHEKTHUBY.
IIpakTHyeckass 3HAYMMOCTb IOJIyYEHHBIX PpE3yJIbTATOB 3aK/IIOYaeTCd B BO3MOXHOCTH HX
WCIOJIb30BaHUs JUIsl JalbHEMILEro pa3BUTUS METOJOB YIIPABIECHUS INPOEKTAMHM KaK HCTOYHHUKA
(bopMHPOBaHUS METOAOIOTHYECKUX OCHOB IIPOEKTHOIO MOAX0/1a K YIIPABICHHUIO.

KiroueBble cji0Ba: aHanu3 TUHAMUKH, Pa3BUTHE, METObI YIIPABICHHS TPOEKTaMU, (POPMHUPOBAHHUS
METOA0JIOIMYECKHX OCHOB, IPOEKTHBIN MOAXO/ K YIPABICHHUIO.

Abstract

Ensuring stable and significant growth rates of the national economy in modern conditions involves
the implementation of government projects and programs, including in the direction of "Economic
Development and Innovative Economy". The development of the economy through the widespread
use of innovative solutions will quickly ensure continuous updating of the technical and technological
base of production, the development and release of new competitive products, will contribute
to the diversification of the national economy, increasing the export potential, and will also ensure
the development of the social protection system of the population and provide guarantees of national
security. The implementation of the strategic goals of the national economy at the present stage
requires the optimization of the management system as a whole, and a wider use of tools and methods
of program and project management at various levels of management, in particular. A fairly large
number of scientific papers are devoted to the development of project management methods.
However, in most of these works, the stages of development of project management methods based
on world experience are limited to the period of the 1940s - 1990s. Meanwhile, project management
technologies are moving forward. They were developed in the 2000s, and in the 2010s, and
in the 2020s. In addition, today the trends of their development in the 2030s are already becoming
clear. In this regard, it is of interest to consider the processes of evolution of project management
methods over a wider time interval from the 1910s to the 2020s with a forecast for the 2030s based
on the analysis of world experience. The purpose of the presented studies is to analyze the dynamics
of the development of project management methods as a source of formation of the methodological
foundations of the project approach to management in retrospective, current and forecast aspects.
The scientific novelty of the presented results lies in the analysis of the processes of development
of project management methods taking into account the dynamics of large cycles of economic activity
N.D. Kondratiev, presented with periodization by small cycles of economic activity of K. Zhuglyar
(taking into account the dynamics of demand, investment decisions and production capabilities
(volume of production capacity) and the inertia of the listed processes), determining the patterns
of development of management concepts, which allows us to understand the processes of evolution
of project management methods as a source of formation of methodological foundations of the project
approach to management in the period from the 1910s to the 2030s and for the future. The practical
significance of the obtained results lies in the possibility of their use for further development of project
management methods as a source of formation of methodological foundations of the project approach
to management.

Keywords: analysis of dynamics, development, project management methods, formation
of methodological foundations, project approach to management.

Introduction
Ensuring stable and significant growth rates of the national economy in modern conditions
involves the implementation of state projects and programs, including in the direction of "Economic
Development and Innovative Economy". Development of the economy through the widespread use
of innovative solutions will allow for the prompt continuous updating of the technical and
technological base of production, the development and release of new competitive products,
will contribute to the diversification of the national economy, the growth of export potential, and will
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also ensure the development of the social protection system and provide guarantees of national
security.

The implementation of the strategic goals of the national economy at the present stage requires
the optimization of the management system as a whole, and a wider use of tools and methods
of program and project management (Project Management) at various levels of management,
in particular.

Project activities are complex, unique actions, formalized in advance, technologically
developed taking into account the specifics of a particular situation, having certain limitations
on a number of indicators (composition and volume of work, available resources, time, cost, quality,
etc.) [29].

In turn, project management or project management is a special type of management activity
aimed at achieving certain results under specified parameters. Project management, in contrast to,
for example, functional activities, is often carried out on the basis of a one-time, rather than cyclical
activity. Project management methods and tools allow you to more clearly define the goals, main
stages, necessary resources, project deadlines, form a professional team of performers, prepare and
conclude effective contracts, identify possible risks, ensure control over the progress of the project
throughout its life cycle and promptly make the necessary adjustments. All this allows you
to significantly increase the efficiency of the processes being implemented within projects and
programs.

With the help of program and project activities, you can effectively solve a wide range of issues
related to production, educational, research, environmental or other issues [29].

A fairly large number of scientific papers are devoted to the development of project
management methods.

However, in most of these works, the stages of development of project management methods
based on world experience are limited to the period of the 1940s - 1990s.

So, it is generally accepted that the emergence of project management is associated with the
first developments in matrix organization for the management and implementation of complex
projects, the author of which is L. Gulik [6], date back to the period of the 1930-1950s. Although
in fact project management originated much earlier.

For example, in Russian history, many associate successes in project management with the
reforms of Pyotr Arkadyevich Stolypin at the very beginning of the 20th century. Others attribute
the beginning of the science of project management to the even earlier works of Mikhail Mikhailovich
Speransky at the beginning of the 19th century, etc.

In addition, the description of the processes of development of project management methods
in well-known sources, as a rule, ends in the 1990s.

Meanwhile, project management technologies are moving forward. They were developed
in the 2000s, and in the 2010s, and in the 2020s. In addition, today the trends of their development
in the 2030s are already becoming clear [29].

In this regard, it is of interest to consider the processes of evolution of project management
methods over a wider time interval from the 1910s to the 2020s with a forecast for the 2030s based
on an analysis of world experience.

Materials and methods
The research materials in the work included modern scientific works devoted to the
development of project management methods [1-3,5,7,10-14,33-35], etc.

The following research methods were used in the work:

— theoretical research methods, including: abstraction, analysis, analogy, deduction,
induction, classification, specification, generalization, formalization;

— practical research methods, including: observation, comparison, description;

— specialized economic and related methods, including: historical methodology,
evolutionism, cyclical and wave models of economic dynamics, structuralism, etc.
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Results and discussion

When studying the processes of development of project management methods, their
periodization was carried out within the framework of small cycles of economic activity
of K. Zhuglyar lasting approximately 10 years, taking into account the dynamics of demand,
investment decisions and production capabilities (volume of production capacity) taking into account
the inertia of processes [8].

Research conducted on the basis of studying world experience, devoted to the consideration
of the main stages of the development of project management as an independent area of activity,
made it possible to identify the following of them [29].

The beginning of the development of modern project management methods is often associated
with the development of a calendar schedule for the execution of project work in the form of a strip
chart by Henry Gantt [23]. It is believed that the first version of this type of strip chart was developed
by G. Gantt in 1910. The main characteristics of G. Gantt's chart are as follows:

— the horizontal axis of the strip chart is the time of execution of tasks for the project and
the project as a whole;

— the vertical axis of the strip chart shows the list of tasks for the project;

— each strip (ribbon) of the chart characterizes the planned duration of the task (work) for the
project, indicating the start time and end time of their execution;

— the establishment of marks, called milestones, indicating significant moments in the
progress of work on the project, the common boundary of two or more related tasks, reflecting the
synchronization of the sequence of execution of various works, in which the shift of a milestone
in time leads to a shift in all subsequent work on the project.

It should be noted that the development of the Gantt chart coincided with the period of economic
decline according to the large cycles of N.D. Kondratiev [24], which is characterized by a functional
approach associated with the search for compensation mechanisms for the routinization of innovative
solutions. One of these mechanisms was the Gantt chart.

Of course, the Gantt chart does not provide an idea of the nature of the work performed and
its significance for the project. In addition, the Gantt chart does not characterize the resource intensity
of certain project tasks.

Nevertheless, due to its simplicity and clarity, the Gantt chart is an important tool in the project
management system in the 21st century [29]. The same period (1910s) should include the beginning
of Adamsky's work on the theory of harmonography (1916 - 1931), as well as White's work
on the construction of linear graphs with the precedence of work (1918). It is believed that these
developments were the prototypes of network planning methods (CPM and PERT) [29].

In the 1920s, project management developed largely on the basis of the works of A.K. Gastev
on issues of scientific organization of labor (SOL) [19]. Russian scientist Aleksey Kapitonovich
Gastev, unlike his American contemporaries F.W. Taylor and G. Ford, who focused on improving
production technology, paid special attention to the human factor and issues of organizing human
labor [29].

A.K. Gastev believed that a person, as the main productive force, plays a primary role
in ensuring the efficiency of an organization. And the efficiency of an organization is based
on the personal efficiency of each employee at his or her workplace [19].

The emphasis on finding technologies to improve the efficiency of each employee at the
workplace was due to the period of the global crisis in the cycle of economic activity
of N.D. Kondratyev, which occurred in the 1920s [24], which is characterized by a situational
approach associated with the definition and systematization of the most cost-effective options
for implementing innovative processes. A.K. Gastev, in fact, developed such an economically feasible
version of rationalization on a systemic basis [29].

As one of the key components of the efficiency of each employee, A.K. Gastev considers
the efficiency of using working time, which became the prototype of modern time management [29].

It is believed that it was the theory of NOT Gastev A.K. that formed the basis of the concept
of "lean production" (Lean Production), developed by Taiichi Ohno and Shigeo Shingo within
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the framework of the Toyota production system in the 1950s, and aimed at "managing
a manufacturing enterprise associated with a constant desire to eliminate all types of losses" [18].
It should be noted that the concept of "lean production" is still being implemented today in the Toyota
Motor Corporation, which, according to Forbes magazine, is one of the most successful companies
in the automotive industry in the world.

The first developments of Procter & Gamble in project product management also date back
to the 1920s [29]. The emergence of project management as an independent discipline in world
practice is most often attributed by experts to the 1930s, when special methods for coordinating
the engineering of large projects were developed in the United States [29]:

— aviation - in the US Air Corporation;

— oil and gas - in Exxon Mobil;

— eftc.

So in 1930, the US Air Corporation US created for the first time a project office responsible
for the implementation of the project as a whole.

It should be noted that the 1930s were a period of growth in economic activity according
to the large cycles of N.D. Kondratiev [24], which is characterized by a factor approach associated
with the search for those factors of economic growth that have the greatest impact on economic
development. Such factors, first of all, are the achievements of science and technology, characterizing
a new (in this case, the IV-th) technological structure [31].

In 1937, L. Gulick (USA) published the first article on the matrix organization of project
management with horizontal links. It was during this period that the foundations of modern project
management in the military-industrial complex were laid [29].

In the 1940s, project management was developed on the basis of the theory of operations
research, used to find optimal project solutions [29].

It should be noted that the 1940s were a period of growth in economic activity according
to the large cycles of N.D. Kondratiev [24], approaching its peak, with a shift due to the influence
of the Second World War by the end of the 1940s. The phase of growth in economic activity
is characterized by a systems approach associated with the simultaneous consideration of factors
of the external competitive and internal organizational environments that affect the innovative
processes of implementing new technology [29].

Project management based on the theory of operations research was carried out in the 1940s
with the active use of economic and mathematical methods of analysis and modeling. It is natural that
the application of these methods during the Second World War was reflected in the solution
of problems of control of ground forces (motorized rifle, artillery, armored, etc.), aviation, and
the navy [29].

One of the most famous examples of project management based on the theory of operations
research in the 1940s is the large-scale research project Manhattan - project, in the implementation
of which six hundred thousand people participated, and for the implementation of which $ 2 billion
was attracted [4]. It was within the framework of this project with the participation of scientists from
the USA and Canada, Germany and Great Britain under the leadership of R.

Oppenheimer and L. Groves that the first atomic bombs were created [25]:

— plutonium Gadget (detonated during the first nuclear test Trinity at the test site

in New Mexico on July 16, 1945);

— uranium Little Boy (dropped on Hiroshima on August 6, 1945);

— plutonium Fat Man (dropped on Nagasaki on August 9, 1945).

The main sources of the success of the Manhattan Project are considered to be the high quality
of the project organization, including [29]:

— aclear statement of the project goal;

— full support of the project implementation plans by the management;

— arational matrix structure of work within the project;

— asystem for planning the provision of resources to projects using linear graphs.
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The 1950s were a period of peak economic activity according to the great cycles
of N.D. Kondratieva [24]. This period is characterized by a systemic approach combined with
a functional approach. That is, on the one hand, a simultaneous consideration of the factors
of the external competitive and internal organizational environment influencing the innovative
processes of implementing the technologies of the new order was carried out, and, on the one hand,
a search for compensatory mechanisms for the routinization of innovative solutions was carried out
[29].

In the 1950s, the development of a “matrix organization for the management and
implementation of complex projects” [29] was first applied in project management on a full-scale
basis:

— in 1953 - in the Joint Projects Division of the US Air Force;

— in 1954 - in the Special Projects Division of the US Armament;

— 1n 1955 - in the Special Projects Division of the US Navy.

The first developments for the management and implementation of complex projects in a matrix
organization were effective tools for the integration necessary for managing large-scale and complex
projects, since they made it possible to unite specialists of the same profile from different departments
within the framework of a project at the right time [29].

The next step in the development of project management was the formation of a group
for the development of project management technologies by Du Pont de Nemours Co. in 1956.
In 1957, the UNIVAC research center and Remington Rand joined these efforts. As a result, at the
end of 1957, a team headed by J. Kelly and R. Walker developed the critical path method (CPM) with
software implementation on the UNIVAC computer. The CPM technology was successfully tested
in the management of the chemical fiber plant construction project in Louisville, Kentucky, USA,
and subsequently began to be actively used in drawing up schedules for the creation, development
(modernization) of large objects [29].

As a result of this work, the first publications on project management appeared.

The development of the critical path method (CPM) had a great influence on the development
of project management as a science and management practice.

The critical path is the most complete path of work that lies on this path in the network schedule.
It is the duration of the critical path that determines the shortest total duration of work in the project
as a whole. The completion time of the entire project can be reduced by reducing the time it takes
to complete tasks lying on the critical path. Accordingly, any delay in completing the critical path
tasks leads to an increase in the project completion time. This concept ensures that the manager
concentrates his attention on critical work. However, the main advantage of the critical path method
is managing the deadlines for completing tasks that are not on the critical path. The CPM method
allows you to calculate possible calendar schedules for completing a set of works based
on the described logical structure of the network and estimates of the time it takes to complete each
job within the project [29].

The CPM method is based on a graphical representation of tasks (jobs) and types of actions
performed within the project and on setting the estimated time for completing them in the form
of a graph. The jobs are located at the vertices of the graph, and the time it takes to complete each job
is demonstrated by the lengths of the graph arcs between the vertices. Today, this approach, called
"road maps" (which is actually based on the CPM method), is often used to solve large strategic
national economic problems [29].

It is advisable to use the CPM project execution technology in cases where the composition
of the jobs and the time it takes to complete them have a certain certainty. The critical path
in the graphical interpretation of the CPM indicates the maximum duration of the jobs - from
the initial job to the final one.

When implementing a project using the CPM method, tasks are selected and performed
simultaneously that do not affect the time of execution of other project tasks or their duration. Thus,
the total time of work execution using the critical path method can be reduced due to the parallel
execution of unrelated tasks.
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The work schedule, called a network diagram in the CPM method, serves to schematically
display the project tasks, their interrelations, sequences and execution time. In the CPM graph,
the vertices display the tasks, and the lines display the mutual connections between the tasks.
The CPM graph is the most common way to represent the project work network [29].

Another milestone in the development of project management was the creation in 1957-1958
by employees of the firm "Boose, Allen & Hamilton" of the PERT (Program Evaluation and Review
Technique) network planning system. This system was first implemented in the Polaris program
(US Navy), which included 250 contractor firms and more than 9,000 subcontractor firms [17].

The PERT project management method is represented by network diagrams, the vertices
of which reflect the events under study, and the lines between the events - the work performed over
time.

The differences between the PERT method of network representation of the work graph from
the CMP method consist in taking into account the emerging uncertainties in the time of execution
of each operation on the project, expressed in the form of three types of estimates: optimistic (O),
pessimistic (P) and realistic (R). In this case, the expected time of project execution is calculated by
the ratio:

r _T(O)+4T(P)+T(I)
exp 6

To improve the efficiency of project management within the PERT method, the following
analytical methods and technological techniques are used:

— search for rational steps at the beginning of the project;

— maintaining the pace of work within the projects;

— making decisions aimed at ensuring progress in the implementation of the project;

— critical analysis of the experience of completed projects (assessment of the advantages and

disadvantages of the technologies used in them).

In the 1950s, a systems approach to project management by stages of its life cycle was
developed, in which special attention is paid to pre-project analysis, it was first implemented within
the framework of the "program of the US National Aeronautics and Space Administration - NASA
(National Aeronautics and Space Administration)" [16].

The development of a systems approach to project management by stages of its life cycle made
it possible to implement the main methodological principles of the systems approach in relation
to project management during this period: integrity, hierarchy, structuring, multiplicity, systemicity.

Further development of network planning methods in project management occurred on the basis
of the methods and tools of CPM, PERT and a systems approach to project management by stages
of its life cycle, formulated in the second half of the 1950s. The generalizing publication of project
management methods of this period is considered to be the article by Gaddis in the Harvard Business
Review [17]. At the same time, according to experts, these methods have given a powerful impetus
to the development of project management throughout the world.

In the 1960s, there was further development of network planning methods in project
management, expressed both in the expansion of the scope of application of network methods and
in the spread of the practice of applying network project management methods in various countries
of the world.

It should be recalled that the 1960s were marked by a decline in economic activity in the world,
when, according to the large cycles of N.D. Kondratiev [24], in the conditions of the beginning
of stagnation in the economy, a functional approach was implemented, associated with the search
for compensatory mechanisms for the routinization of innovative solutions.

During this period, tools were created to improve the efficiency of the matrix form of project
management organization, which are associated with the names of J. Galbraith [21], P. Lawrence,
J. Lorsch [9] and other researchers. They proposed various types of integration mechanisms and
conditions for the appropriate use of the matrix form of organization of project management
processes, increasing the efficiency of the latter. The creation of tools to improve the efficiency
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of the matrix form of project management organization that took place in the 1960s was marked by
the further development of organizational forms of project management. At the same time, a system
of full-fledged logistical support for projects was developed.
The development of project management methods in the mid-1960s was marked by the
development in 1966 of the Graphical Evaluation and Review Technique (GERT) as an alternative
probabilistic method of network planning.
The basis for the application of the GERT method is the use of alternative networks, called
GERT networks. GERT networks allow for a more adequate description of complex production
processes within a project in cases where it is difficult or, for objective reasons, impossible to clearly
determine which work and in what sequence should be performed to achieve the project goal
(i.e., to carry out multi-variant planning during project implementation).
The GERT method is usually used in cases of work organization, when subsequent tasks
of the project can begin after completion of only a certain number of previous tasks, and not all tasks
presented in the network model must be completed to complete the project.
It should be noted that the calculation of GERT networks, modeling real processes within
the project, is quite complex and requires special software to calculate the efficiency of the proposed
network models.
The 1960s were also marked by the creation of the largest professional project management
organizations in Europe - the International Project Management Association (IPMA) and the USA -
the Project Management Institute (PMI).
The 1970s were marked by further development of the systems approach to project
management. Project management systems increasingly took into account the factors of the external
environment of projects that influence the implementation of projects - economic (market),
environmental, social, etc.
During this period, the scale of the processes of implementation and use of network planning
and project management systems increased. At the same time, the wide recognition of the CPM
method led to the fact that it received legislative support, primarily in the USA.
It should be noted that the development of project management methods in the 1970s took place
in the context of overcoming the global economic crisis of 1972-1974, when, within the framework
of the situational approach, the most cost-effective options for implementing project solutions were
systematized.
Important milestones of this period of project management were:
— development of competency schemes and interaction of the project manager and the project
team (1971);

— development of methods for managing conflicts between project participants (1977);

— improving the scheme for forming organizational structures for project management
(1977-1979).

In the 1970s, the creation of professional project management organizations in various regions
of the world also continued [17]:

— in Australia - the Australian Institute of Project Management (AIPM);

— in Asia - the Engineering Advancement Association of Japan (ENAA);

- etc.

The 1980s were marked by the formation of a project management system both as a sphere
of professional activity and as an independent interdisciplinary scientific field.

The 1980s were a period when the world economy was emerging from the crisis, accompanied
by rapid market saturation and, accordingly, a growing need for project solutions.

It was during this period that the first collective work of the Project Management Institute (PMI)
was published in the USA - Project Management Body of Knowledge, PMBoK (Project Management
Body of Knowledge), which defined the place, role and structure of project management methods
and tools and their contribution to general management issues [15].
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The Project Management Body of Knowledge PMBoK [15], which describes five basic project
management processes for ten applied knowledge areas, is currently considered the most
comprehensive guide to project management.

It should be noted that the relatively low efficiency of project management in the early 1980s
was due to the global economy emerging from the crisis and rapid market saturation. This required
moving away from the well-known stereotypes of project management and identifying specialized
management areas. In this regard, the following specialized project management areas were
developed in the 1980s:

— development of project management methods focused on a specific customer (for example,

in construction);

— development of configuration and change management methods within a project

(for example, in information technology);

— development of project quality management methods (for example, in industrial

production);

— development of project team management methods focused on recognizing the high role

and importance of partnership, achieving coordinated work of the project team
(for example, in social systems);

— development of risk management methods as an independent area in the field of project

management (for example, in investment projects).

It is also necessary to pay attention to the fact that with the advent of fourth-generation
computers based on large and very large integrated circuits in the 1980s (which made them compact
and, accordingly, personal), and new information technologies ensured more efficient use of project
management methods and tools." As a result of a set of measures to improve project management
methods and the formation of project management as a sphere of professional activity, by the
mid-1980s the quality of project management had increased significantly.

The 1990s were marked by the development of innovative processes in the field of project
management.

The 1990s were the period of peak economic activity according to the large cycles
of N.D. Kondratiev [24], characterized by the flourishing of technologies of the fifth technological
order [31].

The specified development of innovative processes in the field of project management is quite
clearly described by the model of market dynamics of N. Kano [32], demonstrating how, over time,
under the influence of moral obsolescence, consumer properties of products are lost.

This is happening under the influence of growing consumer expectations, and forces
manufacturers to constantly look for innovative solutions [32] implemented within the framework
of projects.

In 1991, a major work was published in Germany - a textbook and practical guide to project
management, prepared by the national Association of Project Management of Germany (GPM),
which summarized and systematized many years of theoretical developments and practical experience
in project management [17].

The creation and widespread implementation of the Internet in the 1990s had a fundamental
influence on the development of project management technologies, which made it possible to begin
the development and use of qualitatively new opportunities in project management provided
by information technology.

The use of Internet technologies contributed to the high speed of diffusion of project
management science in the form of knowledge and experience in many developing countries.

It was during this period (1990) that the Soviet (later Russian) Project Management Association
SOVNET was created. The process of innovative development of the project management sphere
using new level information technologies led to the awareness of the necessity and possibility, as well
as to the practical beginning of the processes of globalization, unification and standardization
in the field of project management. In the 1990s, the beginning of the development and
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implementation of the certification programs for project managers according to PMI standards was
laid.

Evaluation of the capabilities of the potential of project management science demonstrated
during this period the prospects for its practical use in previously non-traditional areas: large
international social, environmental and other non-commercial projects.

In the 1990s, the possibilities of using project management methods as tools and means
of managing political, socio-economic, technical and technological and other reforms were studied
in sufficient detail.

In general, the innovative improvement of project management processes in the 1990s led to an
increase in the speed and expansion of the boundaries of diffusion of innovative project management
technologies.

In the 2000s, the development of project management methods was marked by their focus
on the target nature of management.

The fact is that during the downturn in the global economy, which ended with the global crisis
of 2008 [30], project management developed under the auspices of the concept of management by
objectives (MBO - Management by Objectives), which consists of structuring and deploying goals,
followed by designing a system of organization and motivation for achieving these goals within
the project. In fact, we are talking about the implementation of the concept of maximum
approximation of a project to a specific consumer in the conditions of a saturated market, developed
by P. Drucker back in the 1950s [22].

In the 2010s, there has been a fairly rapid development of project management methods based
on information technology. There is a significant increase in project management capabilities due
to the increase in the volume of information received in a single global information space and from
other sources. At the same time, increasing the accuracy and reliability of information ensures
an increase in the quality of management decisions made in project management. Today, fairly
detailed stereotypical software shells and management schemes for typical projects have been
developed on the basis of IT technologies. A typical example of the development of project
management based on information technology is the use of blockchain technologies (or block chain)
in project management [20].

Blockchain as a continuous sequential chain of blocks built according to certain rules, forming
a linked list containing information, ensures due to the fact that copies of "linked lists" are stored and
processed in parallel on many different computers:

— ahigh level of awareness of project participants about ongoing processes and coordination

of actions;

— speed of project implementation due to the possibility of parallel work;

— reliability of project implementation due to the use of a distributed data storage system.

It should also be noted that in the conditions of the economic crisis of the 2020s, project
management technologies based on information technology provide opportunities for significant
savings in material, financial and time resources in project management.

In the 2020s, there is a development of project management methods based on combinatorial
technologies [29].

The implementation of project management methods based on combinatorial technologies
during this period will be due to the continuing decline in economic activity in the use of technologies
of the fifth technological order, the "bottom" of which, in accordance with the cycles
of N.D. Kondratieva expectedly came in the 2020s [28]. In anticipation of the growth of economic
activity in the 2030-2050s, due to the intensified use of basic technologies of the sixth technological
order [31], in the 2020s, combinations of known technologies are predominant [28].

The idea of implementing combinatorial technologies in project management in the 2020s
is determined by the "desire to localize possible losses during a decline in economic activity caused
by the use of emerging, but still untested project management technologies of the 6th technological
order, by strengthening them with repeatedly proven, but beginning to leave the market, project
management technologies of the 5th technological order" [27].
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In the 2030s, it is expected that the development of project management in the context
of the expected growth of economic activity within the framework of the 6th technological order,
according to the cycles of N.D. Kondratieva, will be associated with the growth of market
competition, inducing an increase in demand for innovations and people capable of generating these
innovations. At the same time, the concept of management based on the use of human capital
is expected to dominate in management [26].

In relation to project management, this will mean a trend towards an increase in the creative
component at each stage of project implementation.

The results of the systematization of the processes of development of project management
methods, carried out on the basis of an analysis of international experience, are presented in Table 1.

Table 1

Results of the systematization of the processes of development of project management
methods, carried out on the basis of an analysis of international experience

Dominant management
Time concept reflecting patterns
Ne | period of change in economic Project management methods
activity within the cycles
of N.D. Kondratiev
1 | 1910s. Concept of scientific G. Gantt's diagram
management
Concept of administrative | Theory of scientific organization of labor (NOT)
2 | 1920s.
management of A.K. Gastev
Concept of management from | Development by L. Gulik of a model
3 | 1930s. | the standpoint of psychology | of matrix organization for managing complex
and human relations projects
. Development of project management based on
Concept of an empirical X .
4 | 1940s. the theory of operations research, ensuring the
approach to management . . .
search for optimal project solutions
Implementation of developments in matrix
organization for managing and implementing
complex projects.
5 | 19505 Concept of a systems | Development of the critical path method (CPM).
" | approach to management Development of the PERT network planning
system.
Development of a system approach to project
management by stages of its life cycle
Development of network planning methods.
Various types of possible integration mechanisms
The concept of a behavioral and 'condltlons for th'e' approprlate use of the
6 | 1960s. matrix form of organizing project management
approach to management
processes were proposed.
Graphical Evaluation and Review Technique
(GERT) methods were developed.
7 1 19705 The concept of a situational | Development of a systems approach to project
" | approach to management management
The concept of management | Formation of project management as a sphere
8 | 1980s. . _
culture of professional activity
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Dominant management
Time concept reflecting patterns
Ne | period of change in economic Project management methods
activity within the cycles
of N.D. Kondratiev
9 | 1990s The concept of an innovative | Innovative  development of the project
' approach to management management sphere

The concept of management | Focusing project management methods on the
10 | 2000s. L

by objectives target nature of management

The concept of managemgnt Development of project management methods
11| 2010s. | based on information . ;

based on information technology

technology

The concept of management Development of project management methods
12 | 2020s. |based on a combinatorial . . .

based on combinatorial technologies

approach

The concept of management | Development of project management methods
13| 2030s. | based on the use of human | based on the growth of the creative component

capital at each stage of project implementation

Conclusion
Thus, the presented results of the analysis of the processes of development of project

management methods taking into account the dynamics of large cycles of economic activity
of N.D. Kondratiev, presented with periodization by small cycles of economic activity of K. Zhuglyar
(taking into account the dynamics of demand, investment decisions and production capabilities
(volume of production capacity) and the inertia of the listed processes), determining the patterns
of development of management concepts allow us to understand the processes of evolution of project
management methods as a source of formation of methodological foundations of the project approach
to management in the period from the 1910s to the 2030s and in the future.
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