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Annotation: However, the implementation of modern transport construction programs, characterized by high cost, complex
interrelationships of various work complexes, tight construction times, severe natural and climatic conditions, lack of necessary
infrastructure, qualified personnel, construction capacity, resource insecurity, etc., requires a radical improvement in planning
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Annotation: OgHaK0 OCYIIECTBICHHE COBPEMEHHBIX TPAHCIOPTHBIX CTPOUTEIBHBIX MPOTPAMM, XapaKTEPU3YIOIIUXCS OOJBIION
CTOMMOCTBIO, CJIOXXHBIMH B3aMMOCBS3SIMH DPa3IMYHBIX KOMIUIEKCOB PabOT, CXKATBIMH CPOKAMH CTPOHUTENBCTBA, CYPOBBIMH
MIPUPOTHO-KIIMMAaTHYECKUMH  YCJIOBUSIMU, OTCYTCTBHEM HEOOXOAMMOW HHQPACTPYKTYpPbI, KBAIU(HUINPOBAHHOIO IEpCOHAla,
CTPOUTEJBHBIX MOIIIHOCTEH, peCypCHOM HE0OECTIEYEeHHOCTBIO U JIP., TPEOYeT KapMHAIBHOTO YITYYIICHHUS METOI0B INIAHUPOBAHUS
M OpraHu3aluu.

KmroueBnie croBa: JAOpPOTOBU3HA, KIMMATUYCCKHUC YCJIIOBUS, I/IH(l)paCprKTypa, OCO6CHHOCTI/I, IporpaMMbl CTPOUTCIIBCTBA
JKCJIC3HBIX JOPOT.

The development of the Far East and the North determines the reorganization of the existing railway network and the creation of
new railway communications. However, the implementation of modern railway construction projects, characterized by complex
interrelationships of various sets of work, tight construction terms, difficult natural and climatic conditions, etc., requires a
significant improvement in planning and organization methods. The number of new and relevant research areas in railway
construction should first of all include a set of problems of organizational and technological reliability of construction production,
that is, the ability of organizational, technological and economic solutions to maintain their projected qualities within specified
limits under the influence of disturbing factors, inherent in construction as a very complex probabilistic system. Research, as well
as the experience of using methods for optimizing scheduling, shows that taking into account the probabilistic nature of
construction production is a necessary condition for ensuring the required stability of the parameters of the production process and
reveals significant reserves for increasing the economic efficiency of construction. The purpose of the work is to study the
fundamental issues of the relationship between the optimality and sustainability of organizational decisions on the example of the
functioning of control systems in railway construction, as well as the development of some methods for increasing the reliability
of railway construction programs, taking into account the specific features of the construction of railway facilities and complexes.
Research, as well as the experience of using methods for optimizing scheduling, shows that taking into account the probabilistic
nature of construction production is a necessary condition for ensuring the required stability of the parameters of the production
process and reveals significant reserves for increasing the economic efficiency of construction. The purpose of the work is to study
the fundamental issues of the relationship between the optimality and sustainability of organizational decisions on the example of
the functioning of control systems in railway construction, as well as the development of some methods for increasing the reliability
of railway construction programs, taking into account the specific features of the construction of railway facilities and complexes.
Research, as well as the experience of using methods for optimizing scheduling, shows that taking into account the probabilistic
nature of construction production is a necessary condition for ensuring the required stability of the parameters of the production
process and reveals significant reserves for increasing the economic efficiency of construction. The purpose of the work is to study
the fundamental issues of the relationship between the optimality and sustainability of organizational decisions on the example of
the functioning of control systems in railway construction, as well as the development of some methods for increasing the reliability
of railway construction programs, taking into account the specific features of the construction of railway facilities and complexes.
that taking into account the probabilistic nature of construction production is a necessary condition for ensuring the required
stability of the parameters of the production process and reveals significant reserves for increasing the economic efficiency of
construction. The purpose of the work is to study the fundamental issues of the relationship between the optimality and
sustainability of organizational decisions on the example of the functioning of control systems in railway construction, as well as
the development of some methods for increasing the reliability of railway construction programs, taking into account the specific
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features of the construction of railway facilities and complexes. that taking into account the probabilistic nature of construction
production is a necessary condition for ensuring the required stability of the parameters of the production process and reveals
significant reserves for increasing the economic efficiency of construction. The purpose of the work is to study the fundamental
issues of the relationship between the optimality and sustainability of organizational decisions on the example of the functioning
of control systems in railway construction, as well as the development of some methods for increasing the reliability of railway
construction programs, taking into account the specific features of the construction of railway facilities and complexes.

The research methods are based on a systematic approach, probability theory and mathematical statistics, scheduling theory,
correlation theory, methods of reliability theory, new information technologies and systems, which made it possible to develop
comprehensive methods for assessing scheduling models, obtain quantitative parameters of existing scheduling information
systems, propose new approaches to the modeling and formation of construction schedules of railway construction.

The gradually accumulated practical experience of the functioning of the information systems of scheduling, developed on this
basis, puts forward the task of its analysis and generalization. But since there are still not enough analogs in this area, in turn the
problem of developing a methodology for conducting such studies arises. An important place in this should be occupied by modern
methods of assessment. As the analysis has shown, the existing methods for assessing the systems of informatization of the
scheduling of railway construction do not meet the requirements. The main methodological shortcomings of these methods are: a
deterministic approach that does not take into account the probabilistic nature of construction production, underestimation of the
feedback factor, the lack of a systematic approach in assessing scheduling as a functional subsystem. The probabilistic nature of
the construction of railway facilities and complexes leads to uncertainty both at the stage of developing the schedule and in the
process of implementing the schedule. This means that elements of uncertainty in the performance of a construction organization
require consideration of the problem of assessing plans from the point of view of organizational and technological reliability.

Highlighting the problem of organizational and technological reliability leads to the conclusion that it is necessary to study the
issues of ensuring the reliability of all scheduling procedures, starting with the methodologies for developing the initial models of
scheduling plans. In the light of the foregoing, it is very important to develop methods for designing the initial models of the
construction production scheduling, taking into account the reliability requirements. When creating them, it is also necessary to
take into account the difficult conditions for the implementation of transport construction projects, determined by insufficient
development of the construction site, low population density and a shortage of labor, an underdeveloped network of transport
communications, a large distance from supply bases, and difficult natural and climatic conditions.

The development of new approaches to modeling the scheduling of the construction of railway lines does not simplify the territorial
dispersion of construction objects, construction organizations and construction industry enterprises, a large variety of objects built
by the forces of one division, a variety of objects in terms of capital intensity, structure of construction and installation works and
complexity, inequality in the volume of work on structural elements, a large number of objects under construction at the same time
by the forces of one construction department. All of the above confirms the importance of the problem of increasing the reliability
of organizational and technological modeling and scheduling of railway construction production, the solution of which is the
research of the joint venture. Pershina, M.I. lvanova, PN. Zhinkina, E.S. Spiridonova, A.A. Rusakova, V.I. Rybalsky, Yu.A.
Kulikova, Yu.A. Avdeeva, GS. Pereselenkova, L.V. Lukashuk, B.A. VVolkova.

Based on the results of the study, the following main conclusions can be drawn:

1. As a result of the conducted research, it was found that one of the primary tasks of improving the scheduling of the
construction of new railway lines is the development and practical development of methods of formalization and
informatization of organizational and technological modeling. The dissertation defines the basic requirements for
organizational and technological models of railway facilities and complexes and methods for their development in the context
of the use of information systems for scheduling.

2. For the development of methods for the formalized description of construction processes in railway transport, the problem
of improving the assessment of schedules is of great importance. The studies carried out allowed us to develop methods for
assessing the models of calendar plans based on taking into account the feedback between the schedule and the conditions
and results of its implementation.

3. Forthe first time, the quantitative parameters of the existing information systems of scheduling were obtained (the coefficient
of implementation of schedules for the nomenclature of work, the probability of performing work on schedule, the indicator
of the reliability of the construction system for the timely commissioning of objects, etc.) on the example of the use of the
informatization system in the scheduling of the information system in the OA and its grassroots building divisions that
quantify the sustainability of the schedules.

4.  The studies carried out have shown that the stability of optimal schedules largely depends on the quality of the initial models,
and therefore, at the present stage, their improvement should be given priority.

5. The methodological basis for solving the problems of scheduling sustainability should be considered taking into account the
probabilistic nature of construction production and its organizational and technological reliability.

6. It has been established that in the conditions of various types of railway construction, numerous organizational and
technological failures of the production process can be divided into two main types: a) associated with the loss of living labor;
b) not directly related to the loss of living labor. In the dissertation, for the first time, the specifics of the analysis of the
reliability of "calendar plans, taking into account the failures of the second type, are investigated.
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7. It is shown that in the conditions of various types of railway construction, when determining the reliability indicators of
calendar plans, it is necessary to take into account the time reserves in the system (temporary redundancy of the system).
Taking into account temporary redundancy allows you to significantly (up to 30-40%) increase the accuracy of assessing the
indicator of the reliability of the schedule. In the dissertation, methods have been developed for determining the amount of
excess time that occurs during the implementation of the schedule.

8. A methodology has been developed for the formation of an organizational and technological model for the construction of
an object and an assessment of the stability of the model based on the optimization of the intensity of construction processes.
Experimental verification of the methodology for the informatization of the tasks of scheduling work and resources,
monitoring and accounting for the implementation of production programs for bridge construction has shown that the model
can be used to draw up work schedules at various levels of management (construction site, facility, grassroots construction
unit, trust).

9. Methods developed in the dissertation for assessing the stability of optimal schedules, analyzing the reliability of schedules,
as well as the reasons that cause disruptions in the production process in conditions of various types of railway construction
can significantly increase the efficiency of informatization. As a result of the implementation of these proposals in bridge
construction in the Far East, the overall efficiency of the scheduling information system increased from 9% to 12% of the
OA's annual work program.

In the light of the implementation of scientific programs, the issues of scheduling the timely completion of transport facilities for
the implementation of the above programs become especially relevant, since there is a need for the timely development of the
investment allocated by the investors. The construction of railway lines is a complex process and has a pronounced probabilistic
nature. The estimated and actual duration of work, the estimated and actual requirements for material and technical and labor
resources, etc. differ significantly. The features of railway construction can be described as follows. Firstly, a feature of railway
construction is the fulfillment of a dual task: the combination of linear and concentrated, site types of construction together. For
each of them, their own approaches and principles of work can be applied. Secondly, the uncertainty in the methods of work
execution, which is caused by significant deviations of meteorological conditions, especially in spring and autumn, from long-
term forecasts. This affects the amount of work and leads to the need to change the technology, organization and methods of work.
Third, for linearly extended objects, the amount of work along the route varies significantly depending on the profile and plan of
the line, which leads to a difference in technology and organization of work even for two adjacent sections of the railway. Fourth,
poor geological, hydrological and other types of surveys during the survey period lead to accidents, peak situations during
construction, which sometimes causes the need for a sharp change in the organization or technology of work provided for in the
POS and PPR (construction organization projects, work production projects), and accordingly adjusting the estimated timing. In
addition, the construction of new railways is being carried out in uninhabited or sparsely populated areas: our country, where
developed industrial production, a network of roads and other communications are almost completely absent, and therefore
construction organizations are forced to carry out repairs, maintenance of the available fleet of machines and mechanisms on their
own. This greatly affects the timing of the work. It should be noted that there is significant uncertainty in the appointment of the
timing of work performed by subcontractors and related organizations, on the transfer of underground communications, electrical
networks, signaling and communication lines, etc. Large fluctuations can occur in the time associated with the receipt of materials
for construction from external suppliers, which leads to uncertainty in the organization of transport and handling operations.
Changes in the duration of labor processes in the course of the production of work inevitably cause corresponding changes in the
costs of labor and material and technical resources, that is, the labor intensity of work changes. Any deviations from the pre-
calculated parameters of the construction process increase over time, which can lead to a change in the organization of work and
the technology for performing construction processes at the stage of completion of the construction of the line. So, for example,
the period of erection of the subgrade during the construction of the railway is calculated according to the productivity of the
leading machine of the set according to the standards. In fact, the productivity of the machines will change depending on the
change in the height of the embankment or the depth of excavation, since in these cases the working area of the working body of
the unit, the duration of the cycle of the machine, etc. change. A similar situation takes place also during the construction of
culverts and during other work in transport construction. System analysis, applied to solving problems arising in the practice of
railway construction, contributes to the development of optimal organizational and technological solutions. Moreover, the
optimality is assessed according to the criteria of efficiency: general - for the entire system and local or private - for its individual
parts. The selection of the local criterion should be made in such a way that so that the local optimum contributes to the
improvement of the performance of the system as a whole. In practice, the choice of the parameters of the system as a whole by
the criterion of efficiency or the parameters of all parts by local criteria is often reduced to solving the following mathematical
problem. There are m objects: x1, ..., xn and a limited amount of funds is given. It is required to find such a law yi for the
distribution of these funds over the objects, which provides the greatest value of the average payoff m R =i =1 Fi (y) under the
conditions Y i 0; i =1 Yi Y; where Fi (y) is the payoff function, which is a measure of the payoff resulting from the allocation of
funds in the amount of y to the i-th object. Depending on the problem, the function Fi (y) can be concave, convex-concave,
differentiable, and even discontinuous. The corresponding mathematical apparatus is used to solve the problem.

To determine the effectiveness of the technological process of construction production, it is necessary to perform the following
sequence of operations: present the process in the form of all its possible sequential states, determine the transitions from one state
to another and the corresponding transition probabilities, compose a system of differential equations of transitions and calculate
the probabilities of the system (process) staying in each of its states, assign the price of the system (process) being in each state,
calculate the process efficiency indicators, set the priority of the states and paths of the process. The end result of long-term
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forecasting should be the requirements for the possibilities of construction of a transport facility, its organization, management
and a reasonable technological solution for the construction.
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