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Abstract. Presented in this article are the author's reséaon opportunities and restrictions aris-
ing from the current level of production equipmand the possibilities of the human operator.
The studies are realized on the basis of consatiatixperience in respect the problems of achiev-
ing quality in manufacturing. The classification goposed on the base of system “man-
machine”. Restraint factors are reviewed. Relatibimathe modern concepts of sustainable devel-
opment, recommendations are presented to achieaéityqin the production process and the
preservation of knowledge in the organization.
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1 Introduction

Today's economy requires extreme fast readjustofeimtdustrial structures to a new production.
The needs and the criteria determining the adeqoagersonnel and used technologies are also
changing dynamically in time. Meeting the needauiexs knowledge of the current production and
educational technologies, as well as readinessh&r implementation in the actual training of spe-
cialists. If we add the effects of globalizatiordahe need arises to possess modern communication
skills necessary for their quick integration andsgperity in terms of international teams and modern
manufacturing environment. All of these requirerseittis desirable to implement in relatively lim-
ited resources. Therefore, a fundamental for tleeess of any organization is its ability to mantge
effectiveness and efficiency of the production pss; as well as its ability to quickly adapt to the
needs of the modern economy.

Any organization is possible to achieve efficierand effectiveness only when an adequate man-
agement of the status of each one of the processdsrming, managing and supporting the creation
of its products. The processes must possess tliy &dvichange, in concert with one another in a dy
namic environment of constant change. Everythingitioeed above, plus the risk to achieve the
planned results, require very careful managemetheprocesses and their ability to produce the re-
quired product.

The desired competitiveness in contemporary lef@lubomation of production facilities requires
extremely high competence of the professionalshimgb Competence, determining the ability of pro-
fessionals to communicate with production equipnfentthe purpose of designing, programming,
management, monitoring and analysis of the resdtéeved. Man and machine's ability to "under-
stand" and carry out the necessary activities énplanned way, largely become critical for competi-
tive ability of production structures. Analysis aiutkntification of opportunities, as well as the re
strictions on the system "man-machine" are impaortanfuture research to improve the quality and
performance achieved by the production structures.

2 Process. Types of systems" man-machine"

If we compare the modern theory and practice ofnth@agement of the manufacturing establish-
ments, will mention substantial discrepancy betwemnapproaches used in classification and man-
agement. In the theoretical approach has seen wiegpeoncerns over separation and specificity in
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the models and approaches of management dependitig doranch of industry, while modern stand-
ard models is achieved appropriate unification @magement in various industries, including on the
various aspects of management (e.g.: quality anittacamment). Modern standards of management,
define the mutual approach for building controltsgss (ISO/IEC Directives, 2016), defined as HLS
(High Level Structure). For seemingly unrelatedaareregardless of the standard and its aspect of
quality management, environment (ISO 9001, 2018 B®00,2015; ISO 9004, 2009; 1SO14001,
2015); health and safety (ISO 45001,2015), efficiese of energy management (ISO 50001, 2015),
corruption (ISO 37001), etc., have the same stracnd comparable requirements. Basis element to
achieve a unified approach is the notion of "preteManagement systems are built of interacting
processes, subject to analysis, management andviempent. Under the concept of the process means
~Set of interrelated activities that use inputsléver an intended result” (ISO 9000,2015).

The concept of system "man- machine" has beendnted relatively long time ago. The introduc-
tion of automation in the XX century played a sfigint role in the development of research in this
direction. The initial direction of the study ofetflphenomenon of "man-machine" is oriented to the
analysis of various aspects of the interaction ahrand machine in various technical systems. The
actuality of the problem is determined by its apgllimportance. Research is oriented towards tkee rol
of the person (man), as an operator of technicstlesys on achieving their purpose. The efforts are
primarily focused on theoretical modeling of infation processing and its modeling; study of the
behavior of the human operator; theoretical stuidithe decision-making process, through modeling
and analysis for utilityRosenrans, 1964;Ilepunan, 1980; Groover, 200T;apaenaru, 2010).

In the late XX and early XXI centuries, computentol of machines entered very dynamically
and causes a revolution in the production envirartraad the role of the person in the manufacturing.
Modern information technologies have created caovitfor widespread and their successful penetra-
tion within the automation of production procesaesl management of organizations. These trends
have a necessary and meaningful change within mdergtanding of managing of the production pro-
cesses. It is obvious that in the implementatiovasfous activities, in accordance with the level o
automation, man and machine play different roleth@achievement of the objectives of the concrete
processes. Taking into account the current oppiiearnto build production systems and the differ-
ences in the abilities of the two basic elementthefsystem "man" and "machine" is not appropriate
to focus our attention only on the modeling of @meanother of them. The changes in technological
capabilities, as well as the significant differenae management of the production, depending on the
role of the person in the system "man - machirmejyase the introduction of classification processes,
with the aim of achieve the choice of adequate @gagres for achieving sustainable management and
development of the organization.

In the philosophical sense of the term "machineamsea ,means of production®. If we try to com-
pare the means of production and process the eterneder consideration are the raw materials, the
facilities, tools and machinery used in the proatucbf goods. The concept of raw material usualy i
presented as an input in the process that is wikydeesirable to exclude it from the classificatavite-
ria. The desire to concentrate attention on “maaehine” system determines that the active compo-
nents remain tool and machine. The main differémetsveen the concepts of tool and machine are
contained, although this is not specific and unigpessible to argue, is the term technology. Tech-
nology can be the knowledge of techniques, prosessel the like, or it can be embedded in machines
to allow for operation without detailed knowledgetleeir workings (Kirov, 2013). If you introduce
the role of man, machine and tool in an expandstesy defines the ability to separate the processor
of the knowledge.

On the basis of the reasoning, it is possible tppse the following classification of manufacturing
processes depending on the role of the man andiohimery for their implementation. The classifica-
tion is presented in Table 1
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Type Man Tool M achine
System

A Y No No

B Y Y No

C Y Y Y

D Y Y Y

E No Y Y

F No No Y
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Let's mark with Y (Yes) involvement or with No -ethnon-participation of the item in the system
"man-machine”. The system has three main elemsras; machine and tool. Two of them are active:
man and machine, and one is a passive - tool. dhle¢presents the abstraction which defines tech-
nology and through which a specific process isiedrout and who has a private role in the process.

After the introduction of automation in machinedsitpossible to affirm that the technology or
knowledge "know how" is possible to be in the tvabivae elements of the system, i.e. the "man" and
"machine”. In the table, the bearer of the protesnology is reflected by coloring the active itdin
you sort out possible options according to the @iah of human knowledge and automation of ma-
chines will get six system types "man-machine",dascription of each is as follows:

* Type A — a system that has only one active element,gHithe man". The man embeds the tech-
nology, and without a tool on the basis of theiilittds and knowledge realizes the transformation
process. In this case, the man playing also tleeabthe passive element "tool";

« Type B — a system that has an active element "man" gassive element "tool". The man embeds
the technology and he through the use of a paatignktrument, on the basis of their abilities and
knowledge, implements the transformation process;

« Type C — a system that has two active elements "man™arathine”, as well as a passive "tool".
In the present case, however, the embedded elevhére technology is human. He uses a specific
technology for the implementation of the transfaiorausing all three elements of the system. In
this case, the machine plays an ancillary rolegpeed up the process;

* Type D —in this case we have again all active elementslas to the type C difference appears in
embedded active element of the technology. Indhg®e, the active element is "machine”. The man
is not able to fulfill the process without a "mawdil and he plays an ancillary or ruling role;

* Type E - system that has an active "machine" and a pastement "tool". In the machine is im-
plemented the technology and it through the us& pdrticular instrument, on the basis of formal-
ized knowledge of technology and sensitive capisli realize the transformation process. The
man does not perform the role in the processiti®a passive participant. It may be an obseover
initiator.

* TypeF - system that has only one active element, thas"machine”. In the machine is implement-
ed the technology, and without additional tool be basis of its abilities and formalized infor-
mation knowledge realizes the transformation preckesthis case, the machine plays the role of the
passive element "tool". The man is passive andeamnly observer.

3 Restraint factors. Impact on the capacity of the system " man-machine" .

The main restraint factors in the development fteay "man-machine” is rooted in its non-
homogeneous, it appears to be a form of union Etweature living and machines. The development
of modern information processing technologies gjuvirs opportunities to create machines, with auto-
mated control, exceeding the potentiality of livieigganisms. If we try to compare the two active ele
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ments in the system, we find the main restraintofgcof development and achieving the needed ca-
pacity (Kirov, 2013).

1. The main advantage of the element "man" is itdtghid formalize the information acquired
through the realization of certain processes antherbasis of her creative interpretation to
build up knowledge of a higher level, allowing him improve their knowledge about the
process and its management.

2. Its main disadvantages are associated with thedspleabsorption and transmission of infor-
mation (training and exchange of information) ahe &acquisition of knowledge (experience
and qualifications). Associated with these problémand the speed of decision making in
management, as well as their objectivity. A majabtem in man is the slow training and loss
of knowledge for the Organization when operat@asg out of the process.

3. Main advantages of the "machine" are linked togpeed with which can be exchange and
process information. Advantage is the ability tarst process and share enormous amounts of
information, and to interpret it with high precisijoof which they are not capable for human
beings.

4. Despite the significant successes of artificiaklilect, the contemporary "machines" are too
far away from the opportunity to exchange knowledgéd experience. If we have to be objec-
tive, it is more correct to be determined, as insfme at this stage of the development of
modern technology.

5. An essential problem is the inability for the direxchange of information between man and
machine. At the time, the exchange of informat®neialized through sensory organs of man,
which is a significant problem. On the modern stafjdevelopment of civilization we are too
far away from being able to achieve a "symbiotlatienship" between the active elements of
the system in order to improve its capacity.

Determination of active elements (type) of the ,amaachine” system identifies opportunities and
approaches to be used in the management of thegm@g and their interaction.

4 Conclusions

1. The "man-machine" system is possible to be definedhe basis for the classification of pro-
duction processes.

2. Prosed is a system of classification of types aidpction processes. The classification is
based on the determination of the active elemdriteesystem and their role of the process..

3. The different types of systems should be managedigih the use of different approaches and
methods. The classification it is possible to dbute to the system in order to determine the
applicable approaches and to improve efficiencytaratchive objective management.

4. Presented are basic advantages and restraintddotolevelopment of various types of sys-
tems, on the basis of active elements.

5. The use of the proposed qualification is logicaégd to significantly improvement of the
ability of industrial enterprises to improve themmpetitiveness and achieve sustainable de-
velopment
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