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грированные системы менеджмента. Руковод-
ство по практическому применению» [6], в ко-
тором приведены рекомендации по внедрению 
интегрированных систем менеджмента (IMS-
систем) на предприятиях всех отраслей, вне 
зависимости от их типа и размера. Стандартом 
рекомендовано на начальном этапе определение 
структуры IMS-системы, наиболее подходящей 
для организации, при этом должны учитываться 
цели бизнеса, доступные для компании ресурсы 
и область применения IMS-системы. На следу-
ющем этапе в ГОСТ Р 58542-2019 регламенти-
рован сбор и анализ производственной инфор-
мации, в том числе состав учетной информации, 
позволяющей сформировать концепцию систе-
мы и перечень необходимых мер.

На этапе реализация IMS-системы требуется 
ее адаптация к бизнес-потребностям конкретной 
компании с учетом ранее выделенных аспектов. 
Система должна отображать бизнес-процессы, 
существующие в компании, и поддерживать вы-
бранную ею стратегию достижения намеченных 
целей. Для успешной реализации IMS-системы 
необходима активная поддержка со стороны руко-
водства компании. После сбора данных и инфор-
мации должна проводиться оценка зарегистри-
рованных материалов, отчетов, статистических 
данных. Затем, на основе этой оценки, вновь 
определяются цели и меры, которые сориентиру-
ют производственные циклы в нужном направ-
лении. Все рабочие процедуры, процессы, регла-
менты и т.п., должны быть задокументированы. 
IMS-система может быть реализована на основе 
PDCA-модели или с применением процессной 
модели. Реализация IMS-системы на основе про-
цессной модели требует получения информации 
о фактической ситуации. Так же определяют-
ся процессы IMS-системы и документируются. 
Проверка и оценка процессов IMS-системы, кор-
ректирующие меры так же не менее важны. По-
мимо этого в стандарте в разделе «Поддержка 
и дальнейшее развитие IMS-системы» так же 
описаны операции, необходимые к выполнению 
после внедрения IMS-системы.

Таким образом, в связи с многочисленны-
ми прецедентами роста коррупции в настоящее 
время необходимы мероприятия, направленные 
на предотвращение возникновения коррупци-
онных рисков. Их разработка должна быть вы-
полнена с учетом особенностей деятельности 
организаций и их структурных подразделений. 
Требуют дальнейшего исследования риски угро-
зы беспристрастности орган инспекции, в част-
ности, в условиях деятельности структурного 
подразделения ООО «ЦМТ».
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Welding is traditionally used to provide a reli-
able, permanent connection. The welding process 
is carried out by the local application of different 
types of energy: electrical, mechanical, chemical, 
etc. Like any modern technological process, the 
welding process is successfully automated. 

Various ways of automation or robotization 
have been considered by the authors of a large 
number of scientific articles and training publica-
tions. Successful solution of problems related to 
automation of technological process is also impor-
tant for further development of the whole weld-
ing production.

Modern advances in the field of microelectron-
ics and computer technology have significantly ad-
vanced the technological capabilities of the new gen-
eration welding equipment developed on their basis. 
Their application in welding production allows to 
achieve the highest productivity with the minimum 
deviation of the geometric dimensions of the weld.

Compared to manual welding, automated weld-
ing provides an increase in productivity, savings in 
consumables, electricity and reduction of weld-
ing deformations.

Electric arc welding, contact welding, diffu-
sion welding, friction welding as well as ultrasonic 
welding are widely used in industry.

However, not all welding methods are suitable 
for the automated welding process. Electron-beam 
welding performed in vacuum chambers is the most 
optimal. In this type of welding, the electron beam 
has a sufficiently high concentration of energy used 
for welding more demanding structures. 
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Electron-beam welding is performed in vacu-

um chambers, which is a prerequisite for a stable 
process. However, laser welding, as opposed to 
electron-beam welding, does not require vacuum 
chambers. Laser welding process takes place in 
an atmosphere of air or in a neutral gas shielding. 
Therefore, it is possible to use laser welding for 
joining structural elements of any size.

The welding process is a complex system and 
should be considered as a multidimensional con-
trol object, presented in Figure 1. For this type of 
objects the operation modes are defined by a set of 
physical parameters Xm(t) termed state variables, 
as well as inputs gk(t), output yk(t) and the disturb-
ing Fn(t).

Fig. 1. Schematic diagram  
of a multidimensional control object

The disturbing influences can be applied at dif-
ferent points of the object. In fact, due to the exis-
tence of perturbations, the need for regulation aris-
es. The character of disturbances is always random, 
but their nature depends on the nature of the object. 
These may be changes in: the speed of the electric 
motor (due to changes in the load or the voltage 
supplying the main indicator of quality – the diam-
eter of the core point – in the process of welding. In 
addition, difficulties arise from the peculiarities of 
the welding process: the short duration and inter-
mittent nature of the welding process; high energy 
parameters of the equipment; strong interference 
created by powerful electromagnetic fields of the 
welding circuit.

n automated process control systems (PCS), it 
is possible to distinguish structures with central-
ized, decentralized and combined control. In sys-
tems with central control, the task of signal process-
ing for formation of control actions is solved by the 
central digital control device, connected by many 
communication channels with the object (objects) 
of control. The general structural diagram for this 
case is shown in Figure 2.

It contains the control object(s) DT, a digital 
control device DTM, a number of input analog-
to-digital converters ADC and output digital-to-
analog converters DAC, connected to the DUT 
actuators. If you control a complex multi-dimen-
sional object, for example, by the length of the 

seam defines the current coordinates of the joint. 
To avoid storing an excessively large number of 
coordinates, the entire joint is automatically di-
vided into piecewise linear sections that approxi-
mate the curvilinear joint with a given accuracy. 
For each section, only the coordinate of the end 
of the section (node point) needs to be entered 
into the computer memory. Subsequently, during 
the welding process, the computer calculates the 
coordinates of all intermediate points using lin-
ear interpolation from the coordinates of the node 
points. When making curved welds, the ACS 
ensures a constant contour welding speed by ad-
justing the travel speed according to the x and y 
coordinates accordingly.

Fig. 2. Structure of a centrally controlled process  
control system

The advantages of the automated laser welding 
process open up new opportunities for the develop-
ment of technological processes for processing ma-
terials in a number of areas of both mechanical and 
instrumentation engineering. This is due to the high 
power density of laser radiation, over other wide-
ly used in production. When using an ACS with a 
centralized control with a relatively large memory 
of the computer, which allows to set the program 
for changing the parameters of the welding mode 
of almost any complexity. This control mode also 
provides simultaneous implementation of toler-
ance control of all parameters of laser welding pro-
cess mode.
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