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at Hetman Petro Sahaidachny National Army Academy 
 

CREATING STAFF STRUCTURES FOR NATO INTEROPERABILITYAND MULTINATIONAL 
OPERATIONS FOR TACTICAL LEVEL ARMY FORMATIONS AND ECHELONS-THE GERMAN ARMY 

PERSPECTIVE- 
 

The primary role of the military staff at any level is to assist the commander in timely decision-making by acquiring, 
analyzing and coordinating information. Staff activities focus on assisting the commander in mission accomplishment.  

Land forces in NATO use standardized staff organizations to benefit from consistency in performance, 
responsibilities (regardless of unit type or echelon), training, and resources. 

Normal Staff Division / Branch Responsibilities according to NATO ATP-3.2.2: 
- Personnel and administration (G1 or S1). 
- Intelligence (G2 or S2). 
- Operations (G3 or S3). 
- Logistics (G4 or S4). 
- Plans and policy (G5 or S5). 
- Communication and information systems (G6 or S6). 
- Doctrine and training (G7 or S7). 
- Budget, finance, and contracting (G8 or S8). 
- Civil-military cooperation (CIMIC) (G9 or S9). 

Staff structures of former German Land Forces, including the Army of the Wehrmacht, used a partly different 
approach originating from and based on the principles and overall design of the Prussian General Staff developed in 
early 19th century. However, the German Army took over the principles of the United States of America’s Military 
when the Federal Republic of Germany joined NATO and German Armed Forces were newly established in 1955. As 
these principles are fully interoperable with NATO standards of staff organization the principles of the German Army 
have not changed significantly over the past65 years. 

Highest tactical level Headquarters (HQ)like the Army Corps HQs have fully implemented the principles by 
creating the full set of staff divisions from G1 to G9. All tactical level staffs below from division, brigade and regiment 
down to battalion have no plans & policy (G/S5) and no CIMIC (G/S9)divisions or branches, as their responsibilities 
and functions are integrated into the operations (G/S3) branch. Additionally, due to restrains coming from the German 
Constitution, the Budget, finance, and contracting (G/S8) branch is a separated office embedded into the system of the 
German military administration authority, and by that not under the formal command of the Armed Forces or the 
Commander of that specific HQ but in direct and close support. 

While the HQs from Brigade on upwards all have a Chief of Staff as the principal staff officer to the commander 
and supervisor and coordinator of all staff work, in regiment or battalion staff, this position is not foreseen and the 
deputy commander is normally acting in this function. 

Focusing on the lower tactical levels from division down to battalion, the principles of the so far discussed staff 
structure, with clear delineation of responsibilities by staff divisions and branches have proven to work effectively and 
efficient in peacetime establishment, focusing on generation and sustainment of a manned, equipped and trained 
echelon. Still it has to be considered that this mainly “stove piped” or vertically way of information and product flow of 
staff work is usually neither conducted in time constrained environment, against an acting opponent and, due to the 
clear delineation of responsibilities and more limited interdependencies between them, requires less coordination 
between the staff divisions or branches in general.  

It becomes much more complex once the echelon is transforming into crisis establishment and is exercising or 
deploying to operations. The HQ is than usually restructured into up to3 to 4different command posts manned by the 
staffin order to create required redundancies against enemy actions, assured continuity in command and control and 
sufficient flexibility in tactical mobility. 

The staff structure itself will transform into the Operations Center as the core of the main command post, with 
additional functional centers, cells and specialized staff groups arranged around it. In order to develop staff products 
and  advice  to  the  Commander  in  a  way  more  time  constrained  environment,  staff  work  is  mainly  done  in  groups  
composed of  representatives of all Staff divisions, branches or specialized staff groups. The sequence of meetings, 
required inputs and their main output in support to the commanders decision making is normally defined in a HQ´s 
Standard Operating Procedures (SOP), forming a repeating cycle of events, both on a daily basis and within a set time 
window, based on the HQ´s planning horizon and operational tempo. 

Specialized staff groups enabling combined arms manoeuvres or direct interaction with other services or joint 
enablers are not part of the peacetime establishment of battalions or regiment level HQs in the German Army. 
Whenever a unit providing this capability is attached or in direct support to a tactical echelon a staff element or cell to 
be integrated into the HQ has to be provided from the sending formation. This staff element can be as well the 
command cell of the attached unit. In the structure of these combat support, other services or joint formations these staff 
elements are identified and available. 
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On brigade and Division level these specialized staff groups are established already in peacetime, however usually 
manned only with a very limited number of officers and non-commissioned officers to provide subject matter expertise. 
In operations these groups need to be extended to enable them to support the HQ permanently and sustainable over 
time. The personal for this is again coming from the sending formations. 

Once a German Army formation is operating in a multinational environment, with elements or units from allies and 
partners  attached to  their  echelon,  it  must  be  able  to  integrate  staff  cells  from these  foreign  forces  into  the  own staff  
structure. Similar to Specialised staff groups, the HQs Command post structures, processes as well as communications 
and information technology equipment must support this integration.  

The integration of external elements, like the integration of Liaison officers, should be regularly exercises and 
described in detail in the Standing Operations Procedures (SOPs) of the formation. 

Another relevant point to mention is the limited capability, in a high intense war fighting role, of the low tactical 
level HQs of the German Army, mainly on battalion and regiment level and to a certain degree on brigade level, to do 
execution of operations (current operations) concurrently to planning (future operations and plans) of the next 
operations.  This has to be taken into consideration by the superior HQs, which have that capability, when ordering new 
missions to the subordinate formations. Without doubt a fully developed simultaneous planning and executing 
capability would enable the staff to be much more detailed and forward leaning in planning operations, provide more 
time for planning or enable the echelon to run a faster spinning decision cycle. Still, as the subordinated units have to 
reconstitute and rebuild combat power after their operations anyways, and it would require a larger staff with more 
coordination and specialized staff officers, the theoretical advantage comes at a price and can be questioned. 

Main Reference documents: 
- NATO STANDARD ATP-3.2.1, ALLIED LAND TACTICS,  
Edition B Version 1, AUGUST 2018 
- NATO STANDARD ATP-3.2.2, COMMAND AND CONTROL OF ALLIED LAND FORCES, Edition B 
Version 1, DECEMBER 2016 
- BUNDESWEHR BEREICHSVORSCHRIFT (German Armed Forces Type C1 Special Publication) C1-160/0-
1001, TRUPPENFÜHRUNG (command and control),  
12thOctober 2017 
- BUNDESWEHR BEREICHSVORSCHRIFT (German Armed Forces Type C1 Special Publication) C1-160/0-
1003, TRUPPENFÜHRUNG –FÜHRUNG IN LANDOPERATIONEN (command and control of land operations),  
12th October 2017 
- BUNDESWEHR KONZEPT (German Armed Forces Concept) K2-9000/1002, GEFECHTSSTANDKONZEPT 
DES HEERES (Command Post Concept of the Army),  
30th MAY 2017 
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 THE QUESTION OF DURABILITY OF THE SLANTING DESIGION ROD RESCUING DEVICE 

 
Experience of combat operations shows that for ensuring fight in the conditions of multi storied building by staff, 

weapons, equipment, food etc. it is sometimes necessary to use special emergency rescue equipment. Such devices are 
rod rescuing devices, which can be counted to devices of military engineering support. These devices are not bulky and 
compact during transportation and have a small mass. They could be installed and used quickly not only on a plain 
surface, but also on the slopes. The blocks system and a saving rope with the winch allow to carry out tasks quickly. 
These devices could also be used to resque people from under blockages of houses and other constructions with a 
limited access, which cannot be done using other technical means of rescue, to use them during mine clearing on water 
for a raising of projectiles from the bottom of water and in case of penetration of shells deeply. In that case such devices 
should have various modifications: for plain and slopy surfaces. 

Mainly plain rod saving devices are presented at the market of Ukraine. Russian Federation usually acts as the 
manufacturing country of such devices. Slopy rod saving devices are presented by one or two samples. 

The device called "Tripod", created by specialists of the Lviv State University of Life Safety is an example of the 
Ukrainian production rod saving device of a plain design. The device "Tripod" is much cheaper then foreign analogs, 
however rather more practical. For the purpose of improvement of a design of the saving device "tripod" and increasing 
of limits of its application there was a need for designing and creation of the same device, however of a slopy design. 

The purpose of work is improvement of a design of the special purpose saving device with structural design of the 
slanting device and checking it on a static durability and stability of its main elements. 
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In work it is offered geometrical parameters of a design of the slanting device. Longitudinal forces in the lower 
supports of rods in case of their placement in one horizontal plane, in case of placement of the lower support of a rod 
with the fixed winch at some height from the horizontal plane and in case of placement of the lower support of two rods 
without winch at a certain height from the horizontal plane are determined. It is also calculated static tensions in device 
rods for these cases. Calculations were carried out for two values of static force which was loaded the device, 
specifically  5  and 8  kN.  It  is  shown that  two side  rods  work  for  a  compression,  and the  core  on  which  the  winch is  
placed works for stretching. It is executed check on stability of the side rods of the saving device without winch 
working for compression. The research of longitudinally cross bend of the main rod of the device with the winch, as far 
as a differential equation of its elastic line was created and solved. As a result, the maximum static tension and the 
maximum bending moment in the main rod is determined. According to a condition of ensuring durability of rods of the 
device selection of the sizes of their cross section is executed. 

In conclusion, the offered design of the rod saving device increases a possibility of its use not only on plain surfaces 
but also in the conditions of a difficult relief with a limited zone of access. 
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THE ROLE AND PLACE OF TECHNICAL TRAINING IN THE DEVELOPMENT OF THE ARMED 

FORCES OF UKRAINE 
 

The latest weapons and military equipment have radically changed the nature of military combat and the ways of its 
management. Determination and high maneuverability of the fighting, a quick and sharp change of scenery require 
personnel of the active, brave and proactive, high level of organization and complete moral and physical strength to 
defeat the enemy and achieve victory. 

Success in modern warfare is impossible without a reliable means of transportation and fire damage. Modern 
weapons and equipment, in service with the Land forces of the Armed Forces of Ukraine, have high performance: the 
usability, efficiency, maintenance and repair, ergonomics, fitness of the machines for use in different conditions, 
reliability, and mobility AIDS repair and maintenance of weapons and equipment have a high agility, maneuverability, 
fuel economy, increased stability, and the like. However, the weapons and equipment supplied to the troops is 
characterized by the novelty and complexity of the structures. Therefore, all crew members require high technical 
training, the ability to effectively use the capabilities of assigned equipment. In recent years, especially with the 
beginning of Russian aggression against Ukraine has significantly increased the requirements for training of units, parts, 
connections, associations and bodies of military management at all levels of the Armed Forces of Ukraine. Training 
takes place during the events of operational and combat training of troops (forces). But the effectiveness of such events 
sufficiently still does not meet the requirements of modern times. This is due to the gradual moral and technical aging of 
material-technical base of training of the troops. 

Only recently began intensive training of military control bodies with the use of modern information technologies 
(simulation tools or construction equipment). Of particular importance is the establishment of combat training systems 
and simulation tools of combat, which will provide the opportunity to significantly expand the scope of the basic stages 
of preparing units thanks to the possibility of mining complex tactical tasks of units of various species and genera of the 
Armed Forces, to track the movement of all involved exercise participants in real-time simulations of complex combat 
conditions. 

According to the requirements of the Concept, Instructions for combat training in the armed forces of Ukraine and 
training standards, one of the promising directions of reforming of system of training of troops (forces) is improving the 
system of combat training of Land troops. It will include: 

- ensuring the effectiveness of combat training planning; 
- introduction of low-cost, highly effective forms of its activities in combat training; 
- improvement of the existing sequence of the educational process in the training military units and in the 

preparation of line units; 
- further introduction of a multi-level system of professional training of officers and sergeants; 
- introduction in the process of preparation of personnel and units of training complexes, imitation of combat 

operations and testing equipment using the latest technologies. 
These indicators require the personnel of active, courageous and initiative actions, high organization and full 

exertion of moral and physical forces. To defeat the enemy and achieve victory requires a high level of knowledge and 
skills in dealing with WCE. They characterize the degree of readiness of service men to realize the combat capabilities 
of  the  sample  to  the  full.  To achieve  such a  high  level  of  readiness  is  possible  only  through numerous,  close  to  real  
training conditions. This again emphasizes the importance of training facilities in the training system of the Armed Forces. 
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PROVIDING CONTROL OF NON-STATE MOVEMENTS OF THE GROUND MOVED OBJECT IN THE 
SYSTEM OF CONTROLLING THE ADEQUACY OF MANAGEMENT BY MECHANIC – DRIVER 

 
The experience of using ground forces in local conflicts shows that ground-based mobile transport remains one of 

the main means of military equipment. 
At the same time, it is urgent to maintain the existing units of ground moving objects in working order.  
Road accidents can occur both due to force majeure or mismanagement by the mechanic - driver. When driving a 

ground-moving object mechanic - driver, situations arise that require constant control on his part. In the case of 
prolonged active operations, marches cause fatigue of the mechanic - driver, which leads to errors in the management of 
ground moving objects. 

In order to control the level of adequacy of the behavior of the mechanic - driver, while controlling the ground 
moving objects, a system of controlling the adequacy of the management of the ground moving objects by a mechanic - 
driver is used. The specified system controls a number of parameters of the mechanic - driver and the ground moving 
object.  

However there are situations where the state of a ground moving object cannot be uniquely identified. 
We suggest to enter in the list of sensors accelerometer and assembly of gyroscopes. 
The use of these sensors will identify such situations as - sidewise skidding, movement "up", movement "down", tilt 

relative to the longitudinal axis. 
These situations are of high risk. Identifying and analyzing them will allow you to analyze the condition of the 

ground moving object in more detail, as well as prevent the possibility of tipping over the ground moving object. 
The addition of new elements to the system of controlling the adequacy of management of the ground moving 

objects by a mechanic - driver has increased its functionality. 
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APPLICATION OF UNMANNED COMBAT AERIAL VEHICLE  

DURING THE SPRING SHIELD OPERATION 
 

Unmanned combat aerial vehicle have been used for many years as ISR (intelligence, surveillance and 
reconnaissance). They can also be used to locate and call in precise artillery strikes from distant artillery units, filling in 
a risky role that used to be performed by slow-flying observation planes. But this is the first major large-scale offensive 
by one military against another military in an operational-level conflict.  

The events of February 27 provoked active Turkish offensive using drone-launched missiles and precision artillery 
strikes using unmanned artillery spot observations. Turkish military has deployed dozens of drones in a coordinated 
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series of attacks on Syrian vehicles and positions. The drone footage demonstrates the destruction of dozens of T-55, T-62 
and T-72 main battle tanks, BMP-1 infantry fighting vehicles, Pantsir-S1 and ZSU-23 Shilka short-range air defense 
systems, and 2S1 and 2S3 self-propelled howitzers. The operation was named "Spring Shield". Two Turkish unmanned 
aerial systems were used. Armed Drones Bayraktar TB2 manufactured by Baykar has been extensive employed since 
2015 (Euphrates Shield Operations, 2016-2017 and Olive Branch, 2018). For the first time, the more recent heavy-duty 
ANKA-S satellite system was combat used. 

Both drones were used in several ways. 
- As spotters for long-range rapid-firing artillery, identifying Syrian government armoured columns and relaying 

their position Turkis self-propelled guns and multiple rocket launchers, which destroy them before they could seek 
shelter. 

- The drones themselves targeted enemy positions and vehicles with a variety of munitions, all locally made and 
therefore easier to integrate with the drones. 

- They were able to engage enemy aircraft when equipped with the right armament and for the first time over a 
conventional battlefield, they flew in squadrons, able to "swarm" or overwhelm Syrian air defence systems, quickly 
knocking them out. 

These tactics devastated Syrian government forces as they tried in vain to concentrate their firepower and advance, 
giving the relatively lightly armed Turkish-backed rebels on the ground a significant advantage. 

Turkey  has  been  using  it  Koral  jamming  system  (built  by  Aselsan),  to  degrade  the  effectiveness  of  Syrian  air  
defense radars for protection against detection. The Koral, which has a range of 124 miles, has support sensors designed 
to detect and classify other systems in the area, and an electronic attack element designed to jam, deceive and overload 
enemy sensors. 

The devastation incurred by Turkish strikes is the demonstration that today’s armies need strong electronic warfare 
and short-range air defenses that can tackle drones efficiently. It also furthermore demonstrates that ubiquitous 
unmanned surveillance assets are poised to bring stand-off-range artillery in its various forms renewed prominence in 
21st century military operations. 
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COMBINED METHOD FOR AIR OBJECTS MOTION PARAMETERS DETERMINING BY THE RADIO 

SYSTEM WITH A QUASI-CONTINUOUS RADIATION SYSTEM 
 

Using of multi-position radio systems is one of the promising ways to increase airspace monitoring information 
support. In the anti-aircraft systems stations with quasi-continuous radiation, which can be combined into a single 
system, are widely used. This allows getting some of advantages associated with a narrow bandwidth of the processed 
signals. These include the small width of the radiation pattern main lobe, high: the signal-to-noise ratio, the 
measurement of radial velocity accuracy and noise immunity. At the same time, there are a number of disadvantages, 
for example, the measuring ranges ambiguity and the need to eliminate it. This increases the time of air objects motion 
parameters measurement, therefore, the total radiation time during shelling. This contradicts the modern view of 
ensuring the anti-aircraft systems survivability, which recommending radiation time reduction, provided that the 
remaining indicators are preserved. 

The total radiation time reducing during the shelling of air objects is possible by more accurate measurements of 
their motion parameters, which are used in the guided weapons guiding. The method of air objects movement 
parameters determining by radio system with quasi-continuous radiation is proposed. The method takes into account not 
only the results of spherical coordinates (azimuth, elevation, range and their increment) measurements, but also the 
results of radial velocities measurements. At the same time, it is taken into account that one of the information 
processing problems in multi-position radio systems is using of the own coordinate system in individual points of the 
system. This necessitates the received coordinate information recalculation into a single coordinate system with its 
subsequent issuance to the final consumer (anti-aircraft system). The nonlinear relationship of the spherical coordinates 
and radial velocities estimates, obtained by separate means, with the single coordinate system (usually rectangular) in 
the fluctuation measurement errors presence leads to the appearance of systematic errors that must be taken into 
account. This is due to the fact that final consumers include narrowly targeted antenna systems with limited search 
capabilities. The systematic errors in coordinate information can lead to an increase in the time spent on target 
designation or the inability to complete the task. 

It is shown that taking into account the correlation matrices of targets coordinates recalculating errors, when 
combining estimates of spherical coordinates and radial velocities obtained from several information sources, makes it 
possible to increase the accuracy characteristics of air objects motion parameters estimates. Improving the accuracy 
characteristics of air objects motion parameters estimates increases the accuracy of guided weapons guidance and, as a 
result, reduces the required radiation time during air target shelling. 
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MAGNETIC FIELD SENSORS BASED ON A3B6 BINARY SEMICONDUCTOR MATERIALS 
 

The magnetic field is difficult to shield because of its high penetrating power, which enables detecting perturbations 
of magnetic induction lines using technologies based on the magnetically sensitive (including magnetoresistive) 
structures. Their high sensitivity to changes in the magnetic field (10-15T) is used in a wide range of technologies, 
including the military, namely, navigation, detection and guidance missiles for massive ferromagnetic-containing 
targets (armored vehicles, submarines). Amongthese magnetoresistive structures is InSe and (or) GaSe layered crystal 
intercalated with Ni. Such layered structures can be considered as low-dimensional (two-dimensional), that is, all 
processes can be considered within the plane of InSe layers, and perpendicular to the plane of the layers (in van-der-
Waals cavities) as perturbations, which simplifies the mathematical approach of theoretical description. The low 
dimensionality of these structures causes anisotropy of the properties, so that the electrical, magnetic and optical 
properties will be different along and perpendicular to the layers, which provides sensors based on the layered structures 
as they rotate along the layer of anisotropy the spatial detection of the moving target. Semiconductor materials such as 
InSe, GaSe, GaAs allow, when chipping their layers and considering a thin 2D structure, to simulate electrical 
properties by placing them in a magnetic field. 

Semiconductor structures are characterized by strong dependences of their electrical parameters to temperature 
changes, which in turn affect magnetic properties. In order to identify the special properties of InSe and In4Se3 layered 
crystals, their impedance was experimentally investigated at temperatures ranging from close to liquid nitrogen up to 
room temperature. Pure InSe revealed a non-typical semiconductor dependence of the real component of the specific 
impedance on temperature, in particular significant similarity at liquid nitrogen temperature as compared to room 
temperature. This deviation from typical temperature dependencies should be taken into account in theoretical 
calculations of InSe-based devices (including magnetic field sensors) that operate under liquid nitrogen cooling. Also 
the above mentioned deviation provides the possibility of simulating properties of InSe at liquid nitrogen temperature 
using the experimental data obtained at the room temperature. 

Using impedance measurements of nickel-intercalated InSe samples in the frequency range up to 106 Hz with a sine 
wave amplitude of 5 mV, it is found that the frequency dependences of the real component of the complex specific 
impedance are significantly dependent on the amount of the introduced Ni into van-der-Waals cavities. The analysis of 
the imaginary component of the complex specific impedance shows the capacitive nature of the resistance over the 
entire measured temperature range. In nickel-crystallized crystals, the capacitive component of the resistance is more 
pronounced than in the impurity-free crystals, which, according to our assumptions, can be explained by the creation of 
nickel clusters in the interlayer gaps. InSe structure has been analyzed using atomic force microscopy and its 
anisotropic structure and van-der-Waals cavities in the interlayer space were confirmed. 

 

Serhiienko R.V., CES, associate professor 
Yarovenko V.V.  

National Army Academy 
 

INCREASING THE ACCURACY OF TARGET LOCATION BY PERSPECTIVE  
SOUND RANGINGSYSTEMS 

 

Artillery sound reconnaissance remains one of the important elements of counter battery intelligence. Without sound 
ranging systems it is virtually impossible to ensure the continuity of reconnaissance of the hostile artillery pieces. 
However, a significant disadvantage of sound intelligence is poor accuracy in registration of targets, due to the inability 
to accurately take into account the meteorological conditions on the path of sound waves propagation, the influence of the 
underlying terrain on the curvature of the ray of sound, errors of geodesic survey of acoustic sub-bases, namely the grids of 
the center, grid azimuth of sub-base center line and the length of the sub-base, and, to some extent, the instrumental error of 
the sound ranging system. 

To improve the accuracy of targets’ registration, providing reconnaissance with the characteristic "accurately" they create 
sound registration points, which result in computing the value of corrections for systematic errors. These corrections are 
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unchanged and taken into account if the target is within the scope of the registration point: a circle 2.5 km radius centered at 
the point of the registration point. At the same time, depending on the nature of the source of the error, the magnitude of 
the error may vary depending on change of the bearing (angle between sub-base center line and line on target). Thus, if 
the  error  in  determining the  grid  azimuth  of  the  sub-base  center  line  is  systematic,  then  the  error  in  determining the  
length of the sub-base leads to an error in computing the bearing which is practically proportional to the bearing itself. 
This error is not systematic and cannot be fixed by a systematic error correction. Thus, there is a need to identify  
a correction that would take into account non-systematic errors too. 

Analysis of the influence of meteorological conditions errors, in particular speed and wind angle, showed that the error, 
for example, due to the speed of wind will have different magnitudes at different angles of the wind, and, consequently, 
the bearings of the target. Accordingly, the error of the wind angle changes differently the bearing error magnitude for 
different values of wind speed. Thus, the error of bearing the target due to the error of speed and wind angle is not 
systematic, although it is subject to certain regularities. 

Based on the aforesaid, we can conclude that the elements of the cumulative bearing error can be determined by the 
results of processing two or more sound registration points. For example, it is obvious that when the correction for the 
systematic errors for the base point (acoustic sub-base)gained by processing of three sound registration points under the 
same meteorological conditions are almost the same, then most likely the reason for this error is the error in determining 
of grid azimuth of the sub-base center line of this base point. 

Another  way  of  estimating  the  components  of  the  cumulative  bearing  error  would  also  be  to  create  sound  
registration points in the same place, but under different meteorological conditions that accurately fixed and input into a 
computer just before firing a sound registration point. The corrections obtained in such cases are expected to be equal 
for the registration points created at the same place at different times. The presence of significant differences, as a rule, 
indicates a change in the influence of other factors: convection flows and so on. 

Thus, as a result of the study, by modeling the target detection process and the influence of geodesic survey and 
meteorological conditions errors, certain patterns have been identified that can be used to improve the accuracy of the 
target detection. 

 
Sorokatyi M., PhD, associate professor 
Velychko L., PhD, associate professor 

Petruchenko O., PhD 
Hetman Petro Sahaidachnyi National Army Academy 

 
DYNAMICS OF ELASTIC SYSTEMS WITH DEGREE LAWS OF WEIGHT AND RIGIDITY DISTRIBUTION 

 
A considerable number of elements of combat wheeled vehicles, engineering structures, protective structures are 

modeled by panels and elastic rods, in particular, folded rods. In this case, it is important to study the influence of the 
parameters of such models on their oscillation's frequency and stability. These questions have been the subject of 
research by scientists for a long time. The works devoted to this topic are. Particular interest are the rods which have a 
variable cross-section. The problems of oscillation have being solving, in particular, firstly by means of the integral 
equations of Voltera, then – by method of approaching solves of integral equations. In a few cases, it is possible to get 
precise solutions. This can be done when the distributed mass and distributed rigidities change as the power 's laws and 
the  power  ratios  satisfy  by  certain  correlation.  If  in  the  equation  of  the  longitudinal  oscillations  of  the  elastic  rod,  

rigidity and mass change according to the laws ( ) ; ( ) ,m nf x Ax g x x  when n-m =-2, the equation becomes an Euler 
equation and can be solved analytically. For the equation of transverse oscillations, the ratio between degree should be 
as follows: n-m =-4. 

Different types of rods are modeled according to the power 's laws of rigidity change: a constant thickness wedge; 
lattice rod with constant intersection of belts and linearly variable intersection height; an ideal twin with a constant shelf 
space  and  an  infinitely  thin,  but  absolutely  rigid  shear  with  a  wall  whose  height  varies  along  the  axis  OX  as  linear  
function; thin-walled conical rod with constant wall thickness; continuous conical rod and others. Therefore elastic rods 
with power's laws varying stiffness and mass are of considerable interest. 

We consider free longitudinal oscillations of the elastic rod, consisting of two parts. As the input data we take the 
equations of the technical theory. Separation of variables is assumed. Frequency equations for different conditions for 
fastening the ends of a rod are written using the Cauchy function (function of influence). In the case when the rigidity 
and masses of both parts of the rod are power functions such that the corresponding differential equations become Euler 
equations, the Cauchy function, and hence the frequency equations, can be written in a closed form. So, you can define 
the entire spectrum of frequencies. The dependence of the first four oscillation frequencies on different parameters of 
rigidity and mass of parts of a rod from the placement of the conjugation point is explored. 

The problem on the own values is solved for the equation of the transverse oscillations of the composite rod. The rigidity 
and masses of both parts change according to the power laws. Conditions at the ends and conjugation conditions are 
added. The general solution is written as a linear combination of the Cauchy function and its derivatives by parameter. 
This made it possible to obtain frequency equations for different conditions of fixing the left and right ends of a rod in 
the form of determinants of the fourth order. The dependence of the first three frequencies of the oscillations of a 
stepped rod with fixed ends from the location of the conjugation point is studied. The rigidity and mass of the left part 
change according to the power laws, and the right ones are constant. 

In the case where both parts of the rod have a constant mass and rigidity, already known results are being obtained.
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 MILITARY TOOLS FOR ARCGIS  
 

 
 

Military Tools for ArcGIS –  ArcGIS,  
.  

: Coordinate Conversion ( ), Distance and Direction ( ), 
Visibility ( ), Military Symbol Editor ( ). 

Coordinate Conversion  ( , 
 MGRS, -42 ) .  

 
. ,    

 (DD–MM–SS),  (X, Y),  
 

 Military Grid Reference System (MGRS).  Coordinate Conversion, 
 

. 
Distance and Direction , , .  

, ,  
.  Distance and Direction,  

, , . , 
 

.   ArcMap  ,  ,  .   
 ArcGIS Pro . 

Visibility  
. Visibility , .  

, ,  ( )  
 ( ).  Visibility -

, , -
 (LLOS)  (RLOS). 

Military  Symbol  Editor  .   
 ( )  ( ).  

, ,  
 ( ),  .   
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, . Military Symbol Editor  
 MIL-STD-2525D  MIL-STD-2525B w / CHANGE 2.  

, , , . 
 
. 

., . 
 

 
  

 
  

 ( )  ( )  
-

. ,  
.  

  
).  

, ,  
 

.. , : 
1. , ,  (  

, , ),   ( ) 
. 

2. ,  
, .   

3. , . 
4. -

 
S- .  

5.  ( , -
). 

6. . 
7. . 
8.  

 SSR. 
9.  

. 
10. ,  

. 
11. ,  ( )  

,  – . 
12. .  

 
-

 ( ,  „ ”)  
, . 

: „  
”. 

, -
,  

, . 
 

., .,  

., .,  
.  

 

 
 BML 

 

, 
 – .  

 ( ). ,  
, , , HUMINT,  (soft data) 

 (hard data),  ( ),  
,  ,  ,  ,  .  -

.  
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,  Battle 
Management Language (BML), .  

.  ,  -
,  

,  ,   
. 

, ,  
.  

, , , 
,  ( ),  

 ( ). ,  
. 

 
 BML  

;  BML -
;  

, .  
:  

. .  
: .  

:  
. 

 
.  

 
 Joint Director of Labs (JDL) level 4 . 
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., . 
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),  ( ),  
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 TMSS  

 ( )  
 

.  
,  

 ( , ).  
 ( ). 

 
., . 

 
., .,  

., . 
 
 

 
 

: , ,  
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.  
 

.  
 QAM- .  m  QAM   
. ,  QAM-4;16;32;64;256;512;1024  

QAM  .   QAM  ,   
.  QAM  

.  m  QAM  
, . 

 
.  m  

QAM. , .  
 

. ,  
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 (Flux Compession Generator, Magneto-HydroDynamic Generator, 
Semiconductor Opening Switch Generator, Vircator ). 
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 MILITARY OVERLAY   
)  ARCGIS   

 MIL -STD-2525D  MIL-STD-2525B 
 

Military Overlay  –   ,  
.  ArcGIS Pro. :  

,  ( ), ,  
, ;  

 ( ) ;  
, . 

 Military Overlay :  MIL-STD-2525D  MIL-STD-2525B  
; , , ,  MIL-STD-

2525D  MIL-STD-2525B  2. . 
, : 1) ,  MIL-STD-

2525D  MIL-STD-2525B , ; 2)  
 «Delete Features»  «Delete All Features From Workspace», -

; 3) ,  
; 4) ,  

ArcGIS Pro , . 
 

 «Manage Templates»  
.  «Create Features» , .  

«Attributes» . , . 
, : 1.  

.  ,  ,  .  2.   «Map  
Frame».  «Map Frame», . , 

. 3. , , ,  
. 4.  «Share»  «Map Export».  

. 
 ArcGIS Enterprise.  ArcGIS Enterprise, 

 ArcGIS.  
, . 

 ArcGIS Pro.  
Military  Overlay  2525D   Military  Overlay  2525B   ArcGIS  Pro,  :   
1)  ArcGIS Pro ; 2)  «New Map» , ,  

 ArcGIS Pro; 3)  «Add Data»   «Map» . .. \ArcGIS Pro\Layer packages;  
4)  2525D  2525B  2. 

 

. 
., ., . 

., . 
. 
 

 

 
 

 ( ),  
,  

, ,  
.  

. ,  
   20% .  

 ( )   50%.   
, .  

.  
 ( ).  

: 
)  ( )  

. .  
: 

- : ,  ( ),  
; ,  

; ; 
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 Wndows XP, Wndows 8. , Wndows 10, Linux. ,  
.  ,  -

.  
 

 Windows 10  Linux,    
.  

-
,  

, , .   
 10 – 15 . 

,  IBM  2018  72-  Google 
Bristlecone.  D-Wave Systems,  2007  16-  Orion,  

 – 28- ,  2011  128-   
D-Wave One,  2012  –  512 .  

-
, ,  

. 
 

. , 
 26% .  IT-  –  4000.  IT-  –  185 000 

 2018 ,  2019  –  200 000 ,  2020  –  20 000 .  
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,  
 ( ) . 
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 Data Mining  Data Discovery.  
 Data Mining ,  

,  
. 

 Data Mining ,  
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, , .  
 Data Discovery  
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, 
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 Sciway.   
 Sciway  M-LWDS (EIA/TIA-899) – -

 (Multipoint Low Voltage Differential Signoling).   
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Korolev V., Dr. Sci, prof. 
Khaustov D., Ph.D 

Zaiets Y., Ph.D 
Koroleva O., Ph.D 

NASV 
 

DIE AUSSTATTUNG VON TANKS MIT INFORMATIONSMANAGEMENTSYSTEMEN IST EIN 
VIELVERSPRECHENDER WEG FÜR IHRE ENTWICKLUNG 

 
Die rasante Entwicklung der Elektronik und Informationstechnologie hat die Voraussetzungen geschaffen, um 

Tanks mit Informationsmanagementsystemen auszustatten. Sie ermöglichten die Lösung folgender Aufgaben: 
automatische Überwachung des Standorts und des technischen Zustands seiner Panzer- und Einheitsfahrzeuge, 

Aufklärungsziele, Ziele; 
Empfang von Kommandos des Chefs und Übergabe von Kontrollkommandos an untergeordnete Panzer; 
Anzeige der taktischen Situation vor dem Hintergrund einer topografischen Basis auf einem Anzeigesystem von 

Informationen; 
automatisierter Datenaustausch zwischen Maschinen und Betriebsführung. 
Eine solch signifikante Erhöhung der Anzahl der zu lösenden Aufgaben ermöglicht es uns, das 

Panzerinformationsmanagementsystem zusammen mit Panzerschutz, Feuerkraft und Mobilität als sein neues Rückgrat 
zu betrachten. 

Durch die Nachrüstung von Panzern mit Informationsmanagementsystemen wird die Kampfeffizienz als Teil der 
Einheit erheblich gesteigert. 

Die neuen Fähigkeiten von Panzern fordern die Militärwissenschaft heraus, eine geeignete Strategie und Taktik für 
ihre Anwendung zu entwickeln. 

 
 

Tymochko O., Dr.Tech.Sc., Prof. 
Larin V., Ph.D. 
Petrov O.,Ph.D. 

Ivan Kozhedub Kharkiv National Air Force University 
Ahmed Abdalla 

Flight Academy of the National Aviation University 
 

THE SUBSTANTIATION OF THE NECESSITY OF USING VIDEOCONFERENCING IN ORDER TO 
IMPROVE THE QUALITY OF COMMANDING PROCESS 

 
The globalization of the technical process leads to the growth of the information and telecommunication 

technologies' role in all activities. In technically developed countries, high technologies are increasingly used at weapon 
systems, arms and weapons management and, as a result, have a significant impact on the formation of the using the 
Armed Forces theory. The lag in this issue will inevitably affect on the state's defense capability. 

The use of information systems and technologies in state's administration, especially in the military, relates to issues 
of defense capability, quality of management, timeliness of acceptance and decision-making. The traditional arms race 
has changed to the information gain, which leads to the development of new forms and methods of warfare. The priority 
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of information security aspects is most clearly expressed in the military policy of developed countries. Information 
systems in the military sphere began to play not only the enforcement role. They have become a powerful means of 
influencing an active or potential enemy. In today's conditions and in the foreseeable future, the importance of 
information, including psychological operations, will increase steadily. This dictates the need to create new and a 
development of existing approaches to information provision decision-making processes. One of the key mechanisms 
for this improvement is the use of videoconferencing systems (VCS). Allocation of the information sphere as a separate 
branch of national security requires a more detailed state's examination, problems, and main trends of the country's 
informational security. The peculiarity is that the informational component in the form of informational resources, 
informational infrastructure's elements, individual and public consciousness is also available in other areas of national 
security. It is necessary to consider the informational component of the VCS' video resource (as an element of the 
Armed Forces management system) in terms of its impact on the security level and implementation of information 
security as a sphere of the state's national security. 

Videoconference is used as a means of operational decision-making in a given situation; in emergencies; in order to 
manage subordinate units, for meetings, to reduce travel expenses in territorially distributed organizations; in mobile 
hospitals in crisis situations and distance learning. In crisis situations, there is a need for international organizations to 
monitor the peaceful arrangements of the conflicting parties (as an example of setting up cameras by OSCE observers in 
the combat zone). Video conferencing is widely used in combat training and practice of the Armed Forces' daily life. 

Ukraine's Armed Forces control system has a hierarchical structure and consists of a large number of remotely 
spaced components of subsystems and elements at each level (objects of control and control objects), between which 
there are certain connections and dependencies. These relationships and dependencies affect both the organization and 
construction of the management system as a whole, and the principles of their functioning. 
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