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QUALITY AND ENGINEERING MANAGEMENT

Abstract: the principal aspects of existing approaches to management of organi-
zation are considered and their ability to form new competences is stressed. The major
part of the attention is paid to the importance of modern innovation and communica-

tion technologies for logistically complex infrastructural systems of transport industry.
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Quality is the global concern of manufacturers. However, the quality of the word
was different connotations when used by different people and the definition has also
changed and its meaning extends over time, but it can definitely be called an attribute
that is commonly used to reflect the degree of excellence in production product. It is
easy to understand that this degree perfection is inversely proportional to variability

present in the process. All manufacturing processes attract materials, people and cars
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and they all have some element of inherent variability in addition to attribute variability
which may be controlled to a minimum of economic minimum.

Reducing production variability is synonymous with improved product quality.
The reason for changing the material can be traced to inadequate care when purchasing
material (quality assurance) or due to poor material specifications or because of the
urgency of the purchase compromise of quality characteristics, etc.

The source of variation due to the machine is the natural limits of the possibilities
that each process has, which is also known as process / machine ability and any attempt
to reduce this range will be worth in monetary terms. If the process unable to accept
acceptable work within design limits then we have the ability to separate mismatch of
the relevant products using more accurate process or design change product or system
to achieve optimal design at the lowest total cost.

The third source of change is the man himself and is the most important factor
influencing variability. AT Fact human decisions or actions directly affect the degree
of variability to a very large degree.

The basic principle of total quality management is a systematic approach, a pro-
cess approach, decision making based on bits and aimed at achieving long-term success
by meeting customer needs and providing benefits to the organization and society. The
main goal of the quality specialist is closely related to the responsibilities of the infor-
mation technology specialist. They complement each other, and this is clearly mani-
fested in the reorganization and integrated implementation of systems and technologies
In any construction or transportation organization. Before solving problems, it is nec-
essary to describe the business processes that are intended to form the basis of the
guality management system. Any component of the system can be changed (software,
automation forces, work technology, specialists involved in the process), but the pro-
cess itself does not change.

Today, qualitative changes take place in all spheres of life and economic activity.

This is due to the introduction of new production means. The economy ranks fourth in
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the industrial revolution and Industry 4.0 (the power of the Internet of Things) in terms
of its characteristics in ten technological directions: horizontal and vertical system in-
tegration of infrastructure and logistics structures; Internet of Things; cyber security;
clouds; big data analysis; modeling; additive production (3D printing); augmented re-
ality; robots; Intellectual management.

All this means new challenges for specialists in the field of quality and production
management. Efficient road solutions require highly qualified specialists. Such a spe-
cialist should have professional engineering competences and competencies in the field
of quality management, economics and IT-technologies. Professional competence is
systems thinking, interdisciplinary communication, project management, lean manu-
facturing, information and communication technologies, robotics, artificial intelli-
gence, programming, relationships with people, work under conditions of uncertainty,
risks, creativity skills, environmental thinking. However, the current state of Russian
education is characterized by an insufficient level of training of technical specialists in
the field of economics and management. There are numerous attempts to transfer lead-
Ing management positions in high-tech areas to so-called «professional managersy,
most of whom do not have the necessary engineering knowledge and systems thinking,
which affects the efficiency of complex technological production, information systems
and quality management systems.

The engineer must study the modern approaches to the management of the organ-
ization. They can help to form new additional competencies and build a theoretical and
practical basis for training an engineer. Currently two areas of development are identi-
fied: information systems with a special focus on their «humany component and the
use of formalized description methods of real-world objects in languages, on the one
hand, close to natural, on the other in order to provide a simplified «machine» repre-
sentation (programming).

Standards, sets of recommendations and models of IT-services management-1SO

20000, COBIT, Information Technology Infrastructure Library (ITIL), capacity
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maturity model, etc. have appeared. Standards are constantly being updated, and the
corresponding methods of objective assessment are complemented.

Experts pay great attention to the models of maturity of production processes. In
the mid-1980s, the company's first maturity model, the Capability Maturity Model
(CMM), was developed by Carnegie Mellon University (SEL) on the initiative of the
US Department of Defense. The purpose of its creation was to ensure a predictable
level of quality of third-party software by ranking them by the efficiency of internal
production processes. The ideology of the project is the main principle of the theory of
quality: a quality product can be produced only if there are high-quality manufacturing
processes. The basis of the original version of the model is the Quality Management
Maturity Grid-QMMG matrix proposed in November 2011, the following version-1.3
CMMI (l-integration or combined) was released, which contains five levels of organi-
zation maturity: elementary; managed; regulated; quantitatively controlled; optimized.

Developing the maturity of an organization means improving the quality of ser-
vices or products, reducing risks and personal dependence, reducing internal and ex-
ternal conflicts and moving from project management to process management.

Almost any functioning system (organizational, informational, mechanical, elec-
tronic, etc.) is a complex system and, as a result, cannot be effectively analyzed, pre-
dicted and controlled, since it often consists of millions of elements that dynamically
interact with each other. Quality management systems, systems of business processes
of the organization, the CIS belong to the class of complex systems. Therefore, ap-
proaches to their analysis and design are always invariant. One cannot do without a
methodology that involves a combination of the vision of the complexity of any object
and its inclusion in other systems, depending on the purpose of the study. At the same
time, the division of the real world into separate systems and the level of detail are
determined in accordance with the understanding of the limitations of consideration,
by the will of the observer, based on the short duration of his activity, and should

change with the initial settings. When developing functional requirements for an
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automated system, it is necessary to choose the level of consideration (level of detail)
correctly. At this stage of design, the system appears as a whole interacting with other
automated systems and users — the so-called «black box».

In practice, a large number of standard schemes are used to illustrate the pro-
cesses. These include, for example, IDEFO diagrams which allow a standard graphic
language to describe a sequence of operations. The system of organization includes the
performers, the tools and equipment they use, the methods and procedures of work.

The range of tasks that can be solved with the use of information technology and
the transfer of an increasing number of business processes into digital form is expand-
ing. The role of IT departments is changing radically. The company's success today
largely depends on how effectively and efficiently its IT service helps to solve mana-
gerial tasks, maintain competitiveness and meet the growing demands of consumers.
For the quality of services, it is necessary to clearly define the range of services pro-
vided and make them available to those who need them.

Organization of safety and quality control are two main tasks for any enterprise.
The security of an organization is protection against threats, and quality control is the
provision of planned and stable production of products or services. Constantly applied
at a professional level, quality control mechanisms should ultimately contribute to en-
hancing safety.

It is clear that information security objectives and requirements for the quality of
products and services should be coordinated and interconnected at a technological
level.

It must be said that there are various programs dedicated to quality and engineer-
ing management (QEM), the mission of which is to give employees with advanced
degrees in technical and non-technical fields the opportunity to get the necessary
knowledge and skills to be more successful in all areas of production. The master pro-
gram lasts 30 hours and can be either with a thesis or without it. The program is 100%

online and provides employees with advanced degrees in technical and non-technical
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areas with the opportunity to get the knowledge and skills necessary to achieve greater
success in all areas of production or increase efficiency in service sector units. The
emphasis on leadership provides critical skills for advancing into manufacturing lead-
ership positions.

Specific benefits of the program:

1. Designed to provide academic bachelor's degrees in technology or business
with an in-depth study of the organizational, technical, and strategic tools commonly
used in manufacturing to increase productivity.

2. Designed for working professionals and other individuals who have a back-
ground in one of these fields, but are seeking to expand their knowledge of these dis-
ciplines.

3. Emphasizes the use of these tools to solve quality problems, technology de-
ployment, and productivity in manufacturing industries to help manufacturers stand-
ardize procedures, measure performance, improve customer satisfaction and manage
resources more wisely.

Since the degree is 100% online and is intended for working professionals, stu-
dents can continue to work during the program. Working for a master's degree is a great
way to make it clear to your employer that you are preparing to move up and take more
responsibility. Graduates find a natural point for promotion or transition to another

better opportunity.
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