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Az elmúlt évtizedekben tapasztalt rendkívül dinamikus fejlődés alaposan megváltoz-
tatta mindazokat a technikai eszközöket és berendezéseket, amelyekkel a mindennapi 
életben találkozunk. Természetesen e fejlődés hatással volt a katonai technikai rend-
szerekre is. A szerző összefoglalja a katonai alkalmazású komplex villamos rendszerek 
sajátosságait és ezek üzemeltetésére, üzembenntartására alkalmas mérnöktisztekkel 
szemben támasztott fontosabb követelményeket, valamint ebből a fejlődésből a kato-
nai felsőoktatásra háruló megújult feladatokat. 

The dynamic development witnessed by the last few decades drastically altered all the 
technical appliances we use or see in our everyday life. Naturally, this development 
also affected the technical equipment used in the military. The author is going to 
describe the characteristic features of complex electric systems of military use and the 
most important requirements with regard to the engineer officers who are capable of 
operating and maintaining these systems, as well as the new tasks military higher 
education faces as a result of this development. 

1. The tasks of electrical engineers capable of 
operating complex electric systems of military use 

As a result of the accelerated scientific and technical development and 
our NATO integration new tasks have appeared and the high standard 
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completion of these tasks greatly depends and is going to depend on the 
electrical engineer officers of the Hungarian Defence Forces and later in 
the future on the military engineer and security engineer officers. These 
officers are mainly involved in the optimal operation of the electronic 
and electrotechnical systems of the defence forces. The majority of en-
gineer officers receive their degrees at the János Bolyai Military Techni-
cal Faculty of the Miklós Zrínyi National Defence University (MZNDU). 

The objective of the military professional training of engineer offi-
cers is to produce engineer officers who possess a well-grounded 
knowledge of science, technology, security engineering, quality assur-
ance, environmental protection as well as general and special military 
leadership skills and who are also familiar with the concrete practical 
methods and reproductive applications of the knowledge. After ade-
quate practice these officers will be capable of independently complet-
ing the operational, maintenance and controlling tasks regarding the 
electronic and electrotechnical systems in service in the Hungarian De-
fence Forces and they will also be able to perform tasks in the field of 
military technical development and their first assignment in their re-
spective specializations. 

At the Military Technical faculty the engineering knowledge of our 
cadets is provided by the teaching of subjects belonging to the profes-
sional core material and also by the teaching of differential (military) 
professional subjects. The engineering knowledge attainable is at least 
equivalent to that of electrical engineers graduating from civilian higher 
educational institutions. There is, however, one basic difference: the elec-
trical engineers produced by the Bolyai faculty receive a wider spectrum 
of training compared to those studying at civilian colleges of a similar 
profile. In the majority of colleges the training is more specialized i.e. of a 
narrow spectrum, which is due to their traditions and recently to the mar-
ket demands. Both training structures have their advanteges. Considering 
the functions and objectives of the János Bolyai Military Technical Fac-
ulty of the MZNDU and the interests of the cadets, it is more expedient to 
provide a training of a wider spectrum, which encompasses the require-
ments of the different engineering specializations. The electrical engi-
neering graduates possess a well-grounded professional outlook and a 
wide-ranging, BSc level knowledge which is required for the solution of 
the practical problems that will arise in the future. 
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This teaching of a wide spectrum of knowledge has its difficulties 
from the point of view of the cadets, the teachers and the whole of the 
training system. In civilian higher education it is unimaginable to teach 
and satifactorily acquire simultaneously the knowledge of electrical engi-
neering fields that are remote from each other. It is the task of the Electri-
cal and Scientific Grounding Department to provide the required profes-
sional knowledge through the teaching of the professional core material. 

2. Differential (military) professional knowledge 

During the specialized training of engineer officers the acquisition of 
specialized electrical engineering knowledge is ensured by the teaching 
of those subjects which belong to the area of differential (military) pro-
fessional knowledge. Hungary’s NATO integration afffected officer 
training and education as well and its challenge is the most manifest in 
the above mentioned area. I would like to draw the attention to two 
problems in this area, which endanger academic standards: 
 one of the problems is the professionally unambitious approach to 

teaching these subjects, according to which it suffices „to know how 
to turn on” a device. While teaching the new principles and devices 
that are already in service or are expected to be put in service in the 
Hungarian Defence Forces, the significant role the subjects belonging 
to differential (military) professional knowledge play in the acquisi-
tion of high standard engineering knowledge must not be forgotten; 

 the availability of the necessary computer technology has to be pro-
vided and improved in order to assure high academic standards. The 
high standard teaching of the devices expected to be put in service 
and the theoretical knowledge connected to them, most importantly 
the teaching of Analogous Electronics and Digital Electronics, is un-
imaginable without an adequate background of computer technology. 

3. Professional core material 

The main goal of teaching the subjects belonging to this area is to pro-
vide a professional grounding for each of the specializations as well as 
teaching general electrical engineering knowledge and developing a 
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modern engineering approach. The standard of the Bolyai Faculty’s 
electrical engineering training is greatly determined by the curricculum 
and the standard of the instruction of the subjects belonging to profes-
sional core material. While teaching these subjects the acquisition of an 
electrical engineering basic knowledge that meets the requirements of 
the profession must be ensured (here there is an opportunity for compari-
son with the electrical engineering curricculum and knowledge taught in 
civilian colleges). Also it is this area where engineering students first 
learn the basics of thinking in engineering terms. This is why it is very 
important to establish a professionally and pedagogically well-grounded 
structure for the material of these subjects and the correlation between 
these subjects, as well as to apply the up-to-date principles of choosing 
the curriculum and to design the structure of the curricculum and the 
correlation between the subjects on an exact mathematical basis. 

4. Some of the characteristic features of 
complex electric systems of military use 

A basic electric standard (MSZ 1600) that was in effect until recently de-
fined a complex electric device as follows: „an electric device is complex if 
it can neither be classified as a weak-current device nor as a heavy-current 
device”. The majority of electrical engineers, and our graduates as well, are 
involved in operating and designing complex appliances (systems). When 
making decisions about whether the specifications regarding weak-current 
systems, heavy-current systems or both have to be complied with, in the 
case of complex systems there is a wide range of considerations in addition 
to finding a technologically and economically optimal solution. Each sys-
tem requires the individual consideration of the possible faults, their de-
structive effect and the changes in the different electric, electronic, control 
technology and telecommunications parameters. The specifications regard-
ing heavy-current appliances are usually stricter owing to the higher fault-
power, the energy connected with failures and the more direct danger to 
life. The specifications regarding weak-current appliances are mainly 
aimed at the elimination of the various signal-distorting effects but the spe-
cific requirements regarding electric shock protection have to be met in 
case of these appliances as well. [1] 
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Due to the development of electronic subsystems (analogous and digital 
circuits) more and more modern appliances are put in service in the Hun-
garian Defence Forces and thus the teaching of the theoretical and practical 
issues with regard to these appliances plays an increasingly important role 
in the electrical engineer training at the Bolyai Faculty. The clarification of 
the theory of digital systems and the evaluation of the operating parameters 
that are significant in practical applications require a very different ap-
proach as opposed to the approach common in the case of analogous sys-
tems which are still widely used. One of the consequences of the above is 
that some important changes will have to be made in the curricculum. 

A typical example of the standard of the technical appliances that are 
in service in the Hungarian Defence Forces is that in the early 1990s 95 
% of the then in service morally and technically obsolete locators were 
analogous thermionic valve appliances (40-42% originating from the 
1950s and a further 42% from the 1960s), the average fault-free operat-
ing time of which is between 10-20 hours. Enormous development has 
since taken place in radar technology and in our days its most important 
characteristics are digital signal processing and the use of microwave 
semi conductors [2]. 

Computers play a significant role in the accelerated flow of informa-
tion and in the processing of information and through this a new chapter 
is opened in human development. Information science has facilitated the 
qualitative leap in the cognition of the laws of nature and society. As a 
result of this the civilization based on classic mechanized industry is 
being replaced by a more highly developed technical civilization which 
is based on the intensive and extensive application of highly developed 
science. The age of a new type of society and production is emerging, 
which in technical literature is often referred to as the information age 
or the information society [3]. 

In the sphere of defence new and complex concepts have appeared as 
a result of the dechnical development, dramatically changing the mili-
tary way of thinking. The most important of these concepts is C2W 
(Command Control Warfare), which has been in use since 1995. C2W 
means the integrated use of all military capabilities, supported by all 
forms of reconnaissance as well as signal and information systems.  

In order to achieve information supremacy new concepts have ap-
peared such as Network Centric Warfare (NCW), the essence of which 
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is the effective connecting and networking of geographically separated 
battlefield entities. The bandwidth available to the commanders of op-
erations has gradually increased and is going to increase even further. 

The infocommunication system of the Hungarian Defence Forces is 
developing more and more dynamically and it is working in close coop-
eration with the signal and informatics system of NATO. In order to 
ensure the effective operation of this system it is indispensible to pro-
vide high-level training for the personnel so that they become capable of 
using the state-of the-art infocommunication equipment. The army of 
the 21st century will be a digital army well-equipped with the most up-
to-date electronic equipment and if need be, it will be able to operate in 
the digital battlefield applying Network Centric Warfare [4]. 

In the area of army unit signals the army will be prepared for mobile 
computer based Net Control Warfare and Net Command and Control 
(NCV/NC2) and for bringing into service software guided frequency jump-
ing VHF radios. In the Hungarian Defence Forces the following multi-
role tactical radio equipment, developed by the Norwegian Kongsberg De-
fence Communication, has been introduced and is now in service: the 
hand-held MH300, the portable MP300 and the vehicular MV300 radios. 

The army of the 21st century will be characterized by the prevelance 
of electronic equipment and the application of the latest developments 
in electronics. All the branches of every one of the services use techni-
cal equipment based on the application of electricity and magnetism. 
The operation of some of this equipment (e.g. radars, signal equipments, 
radio-electronic reconnaissance and jamming devices etc.) is solely 
based on electromagnetism. The research, development manufacturing 
and operation of such equipment requires well-prepared experts with a 
high level of professional intelligence. 
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