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Oliver Lotze, Lieutenant-Colonel,  
German Army DEU Military Advisor Hetman Petro Sahaidachny National Land 

Forces Academy 
 
ENHANCED TRAINING OF MILITARY PROFESSIONALS ON THE 

EXAMPLE OF COMPANY AND BATTALION-LEVEL ARMORED UNIT 
COMMANDERS IN THE GERMAN ARMY  

 
Enhanced and complementary training of Company and Battalion-level Armored 

unit commanders in the Germany Army is conducted in a two-step process after initial 
training phases of basic level Officer qualification, University degree qualification 
and branch specific training is finished within the first part of an officer career (0-6 
years of service). Company Commanders Course will take place within the time frame 
of 8-9 years of service experience within the corresponding branch. On the example of 
the Armored Unit Company Commanders Course it will take place at the branch 
specific Training Center at Munster, Germany. Course participants will be future 
company level company commanders and executive officers. Their rank will be 1Lt to 
Cpt.  The duration of the course is  6 weeks and can be divided into three parts.  The 
main part will be the theoretical and practical training and experience of how to plan 
and exercise command of a reinforced armored company within a practical joint 
exercise at the Army Combat Training Center (GÜZ) at Letzlingen, Germany. 
German decision making process, leadership, initiative and feedback are key elements 
to the whole course, but especially to this part. The goal is set to give the course 
participants the chance to get experience of Company-level command challenges 
within the framework of an Joint and Combined Operation with the respective 
challenges of planning, leadership, physical experience of combat and execution of 
command authority and the related results and effects. This main part including 
preparation and execution covers 3 weeks of the course duration. Additional topics of 
the company commanders course will be preparation end execution of training 
methodology in order to achieve unit readiness qualifications including the conduct of 
simulator training and live firing exercises as well as the respective training with 
tactical simulators like the German SIRA system. Live firing exercises serving the 
course outcomes and training purposes are part of this course as well. Additional parts 
of the course are up-to-date instructions on logistics and unit requirements for 
sustainment, hands on training on the execution of military law and their execution on 
the company level as well as other topics related to unit leadership (welfare, physical 
training, NCO and officer development). This course gives the participants all the 
required knowledge and capability to succeed on the Company-level command 
assignment. The main goal is to give them the ability to fully understand Company-
level command responsibilities and prepare them for future challenges. Especially the 
leadership experience within the joint operation exercise at the Army Combat 
Training Centre is valued most. 

After selections for Battalion level command, German Officers have to qualify for 
their future assignments (The average rank is LtCol and the years of experience are 
15-20 years of service, selected are Commanders and executive officers, a significant 
number of reserve officers are complementary). In order to qualify Battalion 
Commanders for their respective unit command responsibilities and challenges, their 
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course qualification is divided in three parts. 1 week of training is to be conducted at 
the German Centre for Leadership and Civic education (Zentrum Innere Führung) at 
Koblenz,  1  week  of  training  at  Army  Officer  School  at  Dresden  and  2  weeks  of  
branch specific training at Training Centre Munster. The Koblenz module provides 
latest updates on leadership, civic education, military law and its application on the 
Battalion level as well as morale and welfare elements to training and leadership. The 
Dresden module provides latest aspects on German decision making process as well 
as leadership qualifications and simulator assisted training. The conduct of a simulator 
assisted exercise will be part of that module. The main part will be the 2-week module 
at the Armored Training Centre in Munster with the content of planning and execution 
of armored training methodology including theoretical preparation with training 
qualification events, terrain walks and respective preparation and execution as well as 
the planning and execution of simulator assisted training events as well as live firing 
exercises and tactical exercises on the whole spectrum of armored combat operations. 
The  overall  goal  is  to  qualify  the  future  commanders  for  their  command  
responsibilities and challenges with the latest updates of all aspects of their tasks and 
duties.  

Both described courses will establish a basic leadership qualification for the 
identified personnel on the Company and Battalion-level. Additional qualification and 
trainings are conducted on a regular base, especially for preparations of combat 
missions or international deployments.  
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Khaustov D.Y., .t.W.,  
Koroliov V.N., D.t.W., Prof,  

Roluk O.V., K.KuS,   
Marchenko Y.V., .h.W.,  

Khaustov Y.Y. 
Nationale Akademie des Heeres des Namens des Hetmans Pjotr  Sageidachnij  

 
ZUKÜNFTIGE MOBILE INSTANDSETZUNG UND WARTUNG 

GEPANZERTER FAHRZEUGE 
 

Die Instandsetzungstruppe trägt dafür Verantwortung, dass das hochwertige 
Material des Heeres möglichst lange verwendet werden kann. Direkt bei den 
Truppenteilen ist die Instandsetzungstruppe mitverantwortlich für 
die Wartung und Instandsetzung auf niedriger Materialerhaltungsstufe, allgemein für 
die Einsatzfähigkeit aller militärischen Ausrüstung. Die Nachschubtruppe ist 
zuständig für Bereitstellung, Verwaltung, Ausgabe und Transport der von der Truppe 
benötigten Versorgungsgüter wie Waffen, Fahrzeugen und Gerät, Munition, 
Betriebsstoffen und Ersatzteilen sowie Verpflegung. Die Instandsetzungs- und die 
Nachschubtruppenstruktur die ukrainische Streitkräfte und Streitkräften von NATO-
Staaten sind unterschiedlich. 

Modulare Aufbauten vermindern die Anzahl vorzuhaltender Transportsysteme 
und führen dementsprechend zu geringeren Kosten für Betrieb und Wartung des 
gesamten Paketes aufgrund der geringeren Anzahl vorzuhaltender Plattformen. 

Ausrüstung der Einheiten und Truppen modulare universale modularer 
Plattformen bieten die Möglichkeit zu: 

Effizienzsteigerung der Ausnutzung Transport in Instandsetzung- und 
Wartungsystem für gepanzerte Kraftfahrzeuge; 

Vereinigung abgesonderter abschubliche und instandsetzliche Einheiten in 
alleiniger Instandsetzungorgan, das Instandsetzung erfüllt und sich istandsetzungfonds 
versorgt; 

Reduzierung der Gesamtanzahl von Transport für Versorgung der Instandsetzung- 
und Währungssystems für gepanzerte Kraftfahrzeuge; 

Versteigrung  der Abschubs- und Transportmöglichkeiten für gepanzerten 
Kampffahrzeugen ohne zusätzliche Spezialtechnik (Abschubstechnik). 

 
 

Koroliov V., Dr of TS, Prof. 
Koroliova O., PhD in TS 

Milkovich I. 
NALF 

 
DETERMINING THE NECESSARY QUANTITY OF EQUIVALENT 

MEASUREMENT OF DISTANCE IN ORDER TO ENSURE THE SPECIFIED 
RELIABILITY OF ITS ESTIMATION 

 
Range measurements require the use of special tools (laser rangefinders, range 

scales of optical instruments, etc.). This leads to considerable time, money and human 
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resources. The question arises of determining the minimum number of range 
measurements that must be made during an experiment, for obtaining a result, with 
the certainty that is due. The analysis of literature sources showed that the main issues 
in the planning of the experiment are the choice of the measurement technique, the 
selection of measuring instruments, the reduction of the random error due to the 
increase in the number of measurements, the evaluation of the law of distribution of 
measurement results, and the results of the experiment. 

However, the required number of range measurements for providing ratings with 
given accuracy and reliability is not analyzed. This is especially important when the 
number of measurements is limited. Also, sometimes a more accurate estimate is 
needed in the study, and tabular method does not demonstrate this. Some methods to 
determining the minimum number of measurements require «constituent» 
experiments on the preliminary setting of the coefficient of variability, the estimation 
of the mean square deviation, the standardized deviation, which requires additional 
time and material costs. 

The analytical relation is proposed, which allows to determine the equal 
observations number of the distance to the object, which will ensure its evaluation 
with the given reliability, accuracy and scattering. 

 
 

Simon Mayers 
Major Royal Engineer UK Military  

Advisor Hetman Petro Sahaidachny National Land Forces Academy  
 

THE NATURE OF URBAN OPERATIONS 
 

It is calculated that there are three principle land tactical activities namely 
OFFENSIVE, DEFENSIVE and STABILITY OPERATIONS. All of these activities 
could occur in the urban setting and this can affect the operational demeanour of each 
of  them.   Operating  in  built  up  areas  (OBUA)  can  be  attritional  in  nature  when  
conducting offensive and defensive actions, it is normally costly in casualties, 
resources, time and effort.  It may also have more restrictive operational limitations.  
Experience over the last couple of decades clearly shows that the advantage of 
conventional armed forces is largely negated in the urban environment. 

Offensive Operations.  Historical evidence suggests that to capture and hold a city 
the aggressor requires a substantial numerical advantage.  When considering offensive 
operations the following three military concepts could be considered, Penetration, 
Thrust and Saturation. 

Defensive Operations. In large cities and built up areas, defensive operations 
should be mobile, they should look to exploit depth, with the defenders moving forces 
from key features and buildings in order to counter the enemy thrust and maximise the 
use of weapon capabilities. 

Stability Operations. These operations are defined as military operations which 
sanction order, security and control allowing non-military and native organisations to 
develop institutions and local functional government. 
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Engineer Support to Urban Operations. Co-ordination of Engineer (Engr) effort 
must be managed at the highest level, but quick thinking and immediate execution has 
never been more critical than in the urban environment.  Reaction time must be quick 
and targeted at the local level.  The ideal use of Combat Engr assets is to use small 
teams to support fighting in an urban setting.  There are occasions when the focus is at 
higher levels and the sub unit or unit must then come together to complete that task.  
Flexibility and the ability to re-organise quickly is essential in order to meet any 
nature of tasks.  There are four roles of employment for engineers that are easily 
recognised in any theatre of conflict.  

Mobility Support. A variety of man-made obstacles such as steps, ditches, craters, 
barriers as well  as rubble or even mines can be used to deny freedom of movement.   
Armoured vehicles with the capability to breach and lift obstacles can aid urban 
penetration.  Some IED and booby traps may require dismounted Engr action.  Bridge 
laying capabilities may also be called upon in the initial break in phases. 

Counter-Mobility Support. The  employment  of  obstacles  can  be  used  to  deny,  
delay and disrupt opposition forces.  Normal practise would also encourage obstacles 
to be covered with fire. 

Survivability Support. Survivability is an all arms responsibility.  Engrs may only 
have a limited knowledge of structures and weapons effects and specialist advice may 
be required.  Static defensive positions may require urban fortification and units using 
a mobile defence can be offered advice on existing structures and that may offer 
enhanced survivability. In many recent operations field fortifications are required to 
increase the survivability of potential targets – camps, patrol bases, observation posts 
and vehicle control points.  It is also important to note that the clearance of explosive 
remnants of war, weapon collection and disposal will also increase the survivability of 
a force. 

General Engr Support. As always in the early phases and the build up to 
operations there is a requirement for general engr support.  This could include camp 
infrastructure, ranges and displaced person areas.  Though Close Support engrs will 
be focused on preparing for combat action they can also take on most general support 
engr tasks, including limited restoration of essential services, route maintenance, 
camp infrastructure and displaced persons areas and locations. 
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MATHEMATISCHES MODELL DER FEHLERABSCHÄTZUNG BEI DER 
BESTIMMUNG DER ORIENTIERPUNKTPARAMETER MIT HILFE VON 

FLIEGENDER PLATTFORM 
 

Die Ausführung von einigen Aufgaben erfordert der Bestimmung der Parameter 
der Orientierpunkt ein Bereichen, die außerhalb der Reichweite der vorhandenen 
Mittel der optischen Beobachtungen sind. Beispielsweise, wenn wegen der 
Geländebedingungen die Bestimmung der Parameter nicht möglich ist, weil der 
Orientier von dem Beobachtungspunkt (BP) nicht beobachtet wird. Oft muss man die 
Koordinaten des Orientierpunktes aus unvorbereiteten Vermessungsorten bestimmen. 

Dabei stellt sich das Problem der Parameter vom Orientierpunkt durch zusätzliche 
Geräte zu bestimmen. Man muss auch die Bewertung der Genauigkeit ihrer 
Bestimmung machen. Dazu schafft man einen Beobachtungspunkt (BP), die mit 
einem Navigationssystem ausgestattet ist. Es sicherstellt seine Orientierung und 
Bestimmung der Koordinaten. Von dem Beobachtungspunkt stellt man einen 
Luftbeobachtungsposten aus, wozu ist eine fliegende Plattform zu verwenden. Die 
Koordinaten der FP sind relativ zu der Beobachtungsstelle definiert, die Koordinaten 
der Orientierpunkte sind relativ zu der FP definiert. Somit können diese Funktionen 
als Funktionen von vielen Zufallsvariablen betrachtet werden. Dann kann man für 
Fehler ihrer Bestimmung ihre Dispersion nehmen. 

Die Schlussfolgerung: es wird das mathematische Modell der Fehlerabschätzung 
bei der Bestimmung der Orientierpunktparameter mit Hilfe von fliegender Plattform 
vorgeschlagen; es wird gezeigt, dass der Hauptbeitrag zu dem Fehler bei der 
Bestimmung der  Orientierpunktkoordinaten die  Fehler der Bestimmung der BP-
Koordinaten und der Entfernungsmessung leisten; es wird die analytische Beziehung 
bekommt, was die Fehler der Orientierungspunktkoordinaten mit Hilfe der fliegenden 
Plattform schätzen gestattet, wenn die Fehlerder Bestimmung der BP-Koordinaten 
und der Entfernungsmessungen bekannt sind. 
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IMPROVEMENT OF DECISION-MAKING MODEL FOR TASK 

EXECUTION BY A MILITARY GROUP USING QUEUING THEORY  
 

Analysis of recent armed conflicts reveals a tendency to shortening of the time 
required for the task formulation-execution cycle (TFEC). One of the key stages of the 
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TFEC is the decision-making process. Among the main difficulties of the decision-
making during the task execution by a military group is the inability to account for the 
dynamics of receiving of the reconnaissance information and, accordingly, to estimate 
a list of task under execution in course of combat application.  Another problem 
concerns the ignorance of relevance of information about the enemy with respect to 
the aging of the information.  

Improvement of the decision-making process is in great demand. One of the ways 
to advance is based on the so-called Queuing Theory. In this approach the decision-
making model is considered in terms of queuing system (QS) with certain properties. 
We employ QS approaches to improve the decision-making model on execution of 
tasks by a military formation. The latter can be achieved, in particular, by taking into 
account the limited time of waiting in queue application, which allows one to take into 
account the dynamics of receiving of the reconnaissance information, the type of 
governing body and will provide appropriate recommendations for raising the level of 
probability of the application of intelligence information about the enemy object in 
course of action of the military formation. In our approach the type of association in 
the hierarchical structure of governing body is considered as an input parameter. 
Basing on the performed theoretical calculations, a general structure of the decision-
making model is presented in the form of a block diagram. Derived theoretical 
expressions allow for improvement of decision-making process for task execution by 
a military group. 

 
 
 

Nastishin Yu. ., Dr. Sci., Senior Research Fellow  
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Yakovlev M.Yu., Dr. Sci., Senior Research Fellow 

National Academy of the National Guard of Ukraine 
Lychkovskyy E.I., PhD, Associated Professor 

Danylo Halytskyi Lviv National Medical University 
 

STATISTICAL ANALYSIS OF HARMONIC SIGNALS FOR TESTING 
OF MILITARY ELECTRONIC DEVICES 

 
Nowadays, when electronics deeply penetrates in all spheres of human being 

including military electronic devices and armament, in many cases control of their 
proper functionality becomes of survival importance. Despite vast variety of such 
devices, which differ essentially by their functions, operation and design, commonly 
all of them are based on typical elementary electronic modules, such as power 
supplies, signal generators, amplifiers, filters, triggers, modulators, etc. The latter 
implies that their functional state can be monitored with universal controllers. 
Development of universal testing techniques capable for monitoring of electronic 
schemes and design of corresponding controllers are in great demand. Testing of 
electronic  schemes  with  harmonic  signals  is  one  of  the  possibilities  for  
universalization of testing protocols. 



 3 
 

166 

We  consider  statistical  behavior  of  such  signals  at  the  variation  of  their  phase,  
caused by malfunctions in electronic devices. Deviation of the mathematical 
expectation M from its nominal values and dispersion D are proposed for estimation 
of malfunction of a device. We have derived expressions for mathematical 
expectation, dispersion and the error for four harmonic functions with the phase 
parameter varying normally in accordance with Gaussian distribution. The scheme of 
the controller is proposed, which allows for testing of the channels quadrature, 
measuring the noise level and estimating the dispersion of the measurement errors. 
Obtained results can be used for testing of vast variety of existing and future systems 
of data processing, measuring systems and control systems, including those of 
military application.  

 
 

Ryzhov Ye., PhD 
Nastishin Yu., Dr. Sci., Senior Research Fellow  

Hetman Petro Sahaidachnyi National Army Academy 
Romanenko V., PhD 

Sakovych L., PhD 
NTU «Igor Sikorsky Kyiv polytechnic institute» 

 
MODEL OF THE GROUP SEARCH OF MULTIPLE DEFECTS IN 

REPAIR OF MILITSRY ELECTRONIC DEVICES 
 

For  the  first  time  various  types  of  group  search  of  defects  with  a  quantitative  
estimation of efficiency of their use and taking into account metrological reliability of 
measuring instruments are considered in a complex way.  

A model, which allows one to quantify the possible indicators of the quality of the 
diagnostic process before developing a specific algorithm for defect detection, is 
proposed.  

The novelty of the developed model is in the derived common analytical 
expressions for quantitative evaluation of quality indices (average recovery time, 
mathematical expectation of rejection of a diagnosis with one error in evaluating the 
result of the check, the probability of correct diagnosis and the probability of correct 
evaluation of the result of the test) of any type of group search of defects.  

A conditional diagnostic algorithm is developed and qualitative indicators are 
specified, with a predicted error of no more than 5%. 

The proposed model allows one to fully automate the process of pre-selecting of 
the method of diagnosis according to the requirements. 

Obtained results can be used in the methodology of developing diagnostic 
programs for the group search of defects during the repair of military electronic 
devices, as well as during the development of metrological support aimed to minimize 
the cost of measuring instruments. 
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