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STUDY OF THE THERMOB ARIC COMPOSITIONS
PERFORMANCES AND THEIR APPLICATIONS

Liviu C. Matache,Andrada M. Runceanu, Pamfil¥omoiag,
Adrian N. Rotariu, Mihai Ungureanu, Rtzvan M. Mircioagt

Faculty of Integrated Systems of Armaments, Engineering and Mediatidilitary Technical
Ac ademy AF 8uctiarestRomdnialiviu.matachémta.ro

Abstract This paperdiscusseshe compositionand characterizationof thermobaricexplosives.
Theseexplosivesffer promisingfeatures,combiningmetal fragmentation metal accelerationeffects,
and superiorair blastimpulse.This paperfollows the influenceof differentcomponentsiponthe ef-
fects,specificallytheamountof heatreleasedy the detonation.

Keywords thermobaricmetallicpowders presureof explosionRDX composite

Introduction

Over the past few decades, there has been a notable increase in the development of sreapon sy
tems. Traditionally, warheads relied on explosives to propel metal fragments or shaped charge jets for
target destction. However, recent advancements have led to the creation of warheads claimsig to po
sess enhanced blast performance.

Among these weapon systems, thermobaric weapons belong to a larger category known as vol
metric weapons, which also includes fa@lexplosives (FAE) or aerosol bombs. The term "thermoba
ic" comes from the Greek words "therme" (heat) and "baros" (pressure), highlighting the effects of
temperature and pressure on the target. These weapons are characterized by creating a largel fireball a
exhibiting good blast performance [1]. Both thermobaric and FAE devices operate on similar princ
ples. A thermobaric explosive (TBX) typically consists of a central charge (core), usually a highh expl
sive, and an external secondary charge {fietl formulation). The detonation of TBX involves two
actions: firstly, an anaerobic action occurs inside the high explosive core without air oxygen; secondly,
delayed aerobic burning of the fuel mixture in the outer charge takes place, primarily depending on the
consumption of surrounding air [2].

1. Reactive metals and metal carbonyls

They have garnered significant attention in the development of energetic applications and expl
sive formulations. Yen and Wang conducted a comprehensive review, exploring varigas ofas-
active metals, including elemental metals, thermites/intermolecular composites (MIC), encapsulated
metals, metastable alloys, and "surfac#ivated" metals. They discussed the properties, processing
techniques, ignition, and combustion charast&s of these materials, along with their field perfo
mance in explosive formulations [2].

Among the reactive metals, aluminum has been a popular additive in explosives since the early
20th century. However, its potential benefits have not been fullizedatiue to the challenges posed
by its high melting point and surface oxide layer, causing long ignition delays and slow combustion
rates. To overcome these limitations, researchers have explored material processing techniques such as

ISSN 28154282 10
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mechanical activatio (MA), which involves size reduction through milling to enhance reactivigy. R
active metals find application in ablast and underwater explosives, where their reactions with air or
water release high heat, contributing to a considerable increase gy eglease over a longer duration.

Recently, boron has been considered as a potential alternative to aluminum. It has the high
gravimetric and volumetric heat of combustion among metals. Tests with-bontaining explosive
compositions showed promigjrresults, exhibiting higher explosion heats compared to aluminum
containing formulations. However, the high ignition temperature of boron has been identified as
drawback to its application, hindering efficient burning.

Researchers have also exploredagsclating aluminum with reactive metals like magnesium,
zirconium, and nickel, or polymers such as Teflon, Viton, and NC, to lower the ignition temperatur
and bridge the gap between detonation reactions and burning reactions. Thermites, includioky fuel
aluminumbased ones, are considered for cases with oxygen deficiency, and they can offer igreater
ergy release.

Various studies have investigated the use of other metals, such as magnesium, boronij-silicon
tanium, and zirconium, in thermobaric/enhatidlast explosives. Bimetallic particles with core/shell
structures of differing metals have also been examined. Hafnium and zirconium show potential as
cendiary materials, but their extreme electrostatic discharge sensitivities pose safety conaéints. Co
aluminum or boron with more active metals like magnesium can improve ignition characteristics ar
combustion time.

In addition to reactive metals, metal carbonyl complexes have been studied to enhande blast
fects and boost hollow charge explosivEsrbonyls such as Cr(C§Mo(CO), W(CO), Fe(CO3,
Fe(CO), and Fg(CO),2 have been explored for this purpose.

Overall, ongoing research in the field of reactive metals and metal carbonyls holds promise f
advancing energetic applications ateleloping more effective explosive formulations [2]

2. Analysis of compositions in terms of performance and safety.
Determination of the optimal composition
2.1. Aim

Based on previous studies and projects we chose 5 types of thermobaric compositions on wh
we carried out laboratory tests to determine their performance and stability.
2.2. Used materials

Aluminium (Al), magnesium (Mg), difenilmetas , -diig¢icianat (MDI), Sethatane D 1160
(SET), phlegmatized hexogen (RDX), triethylene glycol dinitrate (TEGDN), dyy@zide polymer
(GAP) [3].

2.3. Stability and performance tests

DHf, (latent) heat of fusion, is the amount of heat absorbed during the transformation of a sol
into a liquid. It is determined by the size oéthrea below the melting pepH.

ISSN2815-4282 11
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Figure 1. Diferentiate Thermal Analysis DTA [4]
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Figure 2. DTA curve of a thermobaric composition

The decomposition of the composition ocfcu

ference of 78 A C .

Compared to RDX, which has a decomposition temperatifre ar oun d

differenceof 8@ 0 A, t her mobaric compounding

2.4. Calorimetric bomb tests

S
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Of the 5 compositions, calorimetric bomb tests were carried out on TB2 and TB5 to observe their
performance and the differences between a composition containing TEGDN and one containing GAP.

The adiabatic calorimeter consists of: calorimeter bomb, stitnermometer, Beckmann the
mometer, bezel; the calorimeter body with isothermal basin, into which the calorimeter vessel filled

with 1 | of distilled water is inserted, has the control panel on the front [25]
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The sample was weighed using the balance, at first we used 0.898 grams because it was a
composition and we didn't know how it could react.

The priming of the explosive transformation is done electrically by means of a resistant nickel
constantarwire, whose characteristics (linear resistance, thermal effect, wire diameter) are known (1
cal/cm) 15 cm of this wire was used

The wire is prepared in such a way that the &ils formed can be in physical contact with the
substance to be initiate@ihe prepared electric primer is placed at the 2 terminals of the enclosure.

Figure 4. Igniion preparation

In the calorimeter bomb, the bomb is evacuated using the vacuum pump. The pressure inside
bomb is measured by means of a mercury pressumgepdhue vacuum is released until the pressure
becomes 43 mm col.Hg.

Distilled water is introduced into the calorimeter vessel 1000 * 2 cm3 and the calorimeter bomr
is then immersed in the water.

Then insert the calorimeter vessel into the recess imabparatus, fix the stirrer and the Rec
mann thermometer tank in the water, connect the firing terminals to the bomb and finally cover tl
calorimeter enclosure with the two covers. Read the temperature values indicated by the Beckm:

ISSN2815-4282 13
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thermometer until théemperature has stabilised at a certain value; it is recommended that this should
be between 0 and 1 AC.

Figure 5. Inserting the calorimeter vessel into the slot in the apparatus

Then insert the calorimeter vessel into the recess in the apparattie 8krrer and the B&e
mann thermometer tank in the water, connect the firing terminals to the bomb and finally cover the
calorimeter enclosure with the two covers. Read the temperature values indicated by the Beckmann
thermometer until the temperaturashstabilised at a certain value; it is recommended that this should
be between 0 and 1 AC

Initiate the explosive substance by pressing and holding the switch (13) until the indicator light
goes out, after which the temperatures indicated by the Beckimamrmometer are read off every 60 s
with the aid of the observation telescope.

For the purpose of determining the rate of temperature rise, it is advisable to note all temperatures
and times at which readings were taken.

The maximum temperature reachedhe calorimeter vessel is the last value to be known-in o
der to determine the heat effect.

The determination having been completed, the bomb is removed from the calorimeter vessel, the
gases are drained from it and the entire interior is carefully adeane

-
=

=
& 2
—

Figure 6. The residues resulting from the tests

2 . oh

The tests resulted in a heat of explosion of 1154.83 cal/g for TB2 and 1150.26 cal/g for TB5.

ISSN 28154282 14
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Conclusions

The laboratory tests show that the thermobaric composites are insensitive to frictibrerand
fore, they are very safe to mechanical stimuli.

The thermobaric composites showed exothermic reactions at high temperatures, showing a h
degree of safety compared to RDX.

The optimal composition according to the tests carried out so far is T@hghahigher heat of
explosion, but further tests are needed to confirm that TB1 is indeed the optimal solution.
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CREATION OF COMMON U NDERSTANDING OF TACT ICAL SI T-
UATION WITH USE OF COMMAND SUPPORT SYSTEMS
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Abstract: Common understanding of the tactical situation at all levels is very important and may
result win or lose in the battle. Time is a crucial factor to buildsitwell as modern technologiess-U
age of modern ICT without creation of Common understanding is not enough and need to be changed.
This article is about the latest improvement that were taken in War Studies University that affect the
whole Polish Armed Foes and allows creating Common understanding of the tactical situation with a
use of family of Jasmine System.

Keywords:Command Support System, ICT, Common Operational Picture, JASMINE Systems.

Introduction

Once the Command Support Systems warmglement into the Army, the more of creation of
Common Operational Picture (COP) was tooke- under
mental grow of CSS and companies offering them to the Armies within the whole NATO. Once we set
up the way of coopation between them (implementing NATO interoperability standards because of
work in NNEC program) we are ready to say that we are able to create COP (Common Operational
Picture), as an extremely important tool for the commanders to take better anddeisiens.

Definition what is the way to create the COP was very éadyta from soldiers goes up, to the
level of their commanders. Then data from their commander goes up to their commanders and so on
and so on. On the top level, we present the COP msdm aggregated data from soldiers up to the
highest units and updated in a real or nearly real time with the current data (holdings, positions, alerts)
to a commander. So, thank to this, the commander is able to act before some actions will tdke place
predicting actions instead of reacting on them after they took place.

The problem starts when we are trying to define how we can support not only the commanders
but also the effectors of their decisidnanits below the level of COP. It had occurredt th# not so
easy to define and realize that issli@s important to mention that COP is not the same as Common
Understanding of Tactical Situation (CUTS).

COP we wunderstand as a fdisplay of relevant
tailored to the user's requirements and based on common data and information shared by more than one
commandd it is cr eat eidfroradownup toth@higherevel.t i on e d

L www.army.mil (access 09.2023)
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POLACZONY OBRAZ
SYTUACJI OPERACYJNEJ (POSO)

Web Portal JASMIN

SYTUACIE .

Figure 1. Creation of COPaggregated data goes from the lowest level to the commanders at the high level.
Source: Material from Teldat.

COP is a tool, which feeds commanders information to inform decisions. In its entirety, this i
comprised of running estimatasd statuses across all warfighting functions that feed operational dec
sions. However, COPs are only as useful as the accuracy and timeliness of their content, which is o
lacking even without the stress of ongoing operations. There are two prireaglens for this infe
mation shortfall. The first is the inability of battalion staffs to translate running estimates into coherel
and prioritized information requirements that
institutional lack of enphasis on command post (CP) operations at the company level and below, whic
translates into poor COP (information) managefent

Creation of COP using the modern CSS is quite easy for the signal specialists but we may not
a trend of growing number ohe tools supporting the Military Decision Making Process offered by
plenty of companies. This trend is not fully positive because the more tools we use to support the Arl
with data exchange, the more effort we must put on preparation and training petheoosi system
users and data creators. It may create a situation when every battle platform will be equipp€dd with
ferent CSS or Weapon Systemé It result the si
wonoét be ablesteoobpérmakeoift thacaungé thatk- si
en under consideration to control number of CSS and WS implemented into one Army.

2 https://www.moore.army.mil/infantry/magazine/issues/2021/Winter/pdf/2_Gruningapdéss 09.2023)
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Figure 2. Creation of COPData collected on the lower level goes up to the higher commanders.
Soure: Aut hordés materi al

There is a difference in the situation when we want to create the Common Understanding of the
Tactical Situation CUTS. The main difference between COP and CUTS is the way of data eXchange
in COP data goes (in most cases) from downbwt in CUTS data goes and inform also the coniman
ers on the lower levelsit goes also from up down. The problem that is make by that direction of data
exchange is the data itsélfvhat should be send down and what should not sent.

There is a stronge®d to create a mechanism of defining and filtering theidiatgpeful automta
ed mechanism to be able to define the portion of data that goes from higher level of command down.

Higher commanders are in better position while creating CQ@R data may beend up and
thank to the aggregation tool to detailed information is hided and shown as a sum of coming data. That
creates the adequate details level on the maps.

ARTILLERY, AD AND CIS FACULTY
; LS
; -
. !

Hardware, Softwafe, Human approach

=

' DEFENSE TECHNOLOGY FORUM 2021

Shumen, 26" - 29" September 2023

Figure 3. Creation of CUTSData is exchanged between the levels with use of
aggregation rad sanitization of data between the levels.
Source: Authoroés materi al
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To be able to create CUTS we must act in three different areas:
9 hardware;
9 software;
9 human.

Hardware approach

Creation of CUTS require adequate hardware equipment to be deliver to all levels of command.

It means that every commander should be equipped in the right hardware solution. Right now \
are able to do it with the COTS stéfthe typical computers takésrm the marked, but it should be
treated not as a solution, but temporary optian case of destroy the hardware it may be replace by
commercial computers until new dedicated equipment is delivered.

That is why we have the long list of dedicated ruggemputers for all levels of commandpr
duced by Polish (but not only) producers. It was shown at fig.4.

\RIIIIIR\ AD AND CIS FACULTY

- l)l IT NSE TECHNOLOGY FORUM 2021

Hardware approach

Zasadnkcze moduty programowe SWO €S lhﬂl:hp;:dan speciinie

Shumen, 26" - 29" September 2023

Figure 4. Creation of CUTS. Delivering the right hardware equipment is one of the key to
build the common understanding of tactical situat®ouic e :  Aut hor 6 s mat er i

Starting with mobile hardware (military version) that allow the soldiers to be active in the systen
For the | owest | evel we may propose individue

Figure5.1 ndi vi dual Tac$Sourcedlke!| @at disnalat €40 al

The T4 Personal Tactical Terminal is one of the most resistant military terminals in the world, intendk
for use in the armed forces or other public services. A mobile personal computer combines the functions
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advantages of a PDA dee and a smartphone. Designed to operate in the harshest environmental conditions
without loss of processing power and image display capacity. It provides support for command and military
operations support software, as well as dedicated network sefoticalt C4ISR mobile solutions. It is
equipment for: soldiers, rescuers, mobile platforms, including land vehicles and flying objects, and networked
means of combat. It is a reliable tactical computer for carrying out tasks in critical missions andrid-all
tions.
Main details of this proposal &re
Operating system:
1 Android.
Military Standards:
1 according to the classification in N@B-A101 and NG06-A103, the terminal is classified as
a group of devices: N.10-II-A/B, N.11-O-11-A/B, N.12-O -11-A/B andN.14-O-II-A/B;
1 electromagnetic compatibility in accorazwith the NG06-A200 standard,
1 Mechanical and climatic conditions:
Operating temperature:-4 0 AC & +60 AC;
Storage temperature:-50 AC 6 +70 AC;
Dust and water tightness classiP67;
Resistance todlls.
Power supply:
Onboard: 936 VDC,;
Mains: dedicated external power supply 230 VAC / 24 VDC,;
Battery-powered: battery enabling operation for min. 6 hours;
Power consumption:O 15 W ( when o p e rbadrd powgr, includingnehargirsy o r
the intenal battery);
Power consumption O 10 W (when operating on battery
Physical parameters:
1 Terminal dimensions: 188 x 109 x 47 [mm];
f Terminal weight: O 0.9 kag;
For the commanders of section or plaboofnl@éodha
The T8" or T10" Tactical Computer Terminal (Tactical Terminal Tablet) is one of the Bost r
sistant military terminals in the world, intended for use in the armed forces or other public services.
Designed to operate in the harshest environmextadliitions, without loss of computing power and
image display capacity. It provides support for command and military operations support software, as
well as dedicated network services for all C4ISR mobile solutions. It is equipment for: soldiars, resc
ers,mobile platforms, including land vehicles and flying objects, and networked means of combat. It is

A An

Figure6.1 ndi vi dual Tacti caSoulrecemi nTad | dIa8t660s amadt elrOi

3 https://www.teldat.com.pl/oferta/produkty/urzadzenia/td@ninatvis.html (access 09.2023)
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Main details of this proposal dre
1 equipment for workstations in vehicles, vessels (underwater and surface) and flying objects
1 body armor for a dismounted soldier (e.g. Soldier Combat Management SyB&& JAS-
MINE) and portéle equipment (e.g. Data Exchange System for Joint Fire Supfe®S JASMINE);
1 portable device (individual) for soldiers and rescuers (e.g. JASMINE Crisis Managemer
System) and special units;
1 element of the oiboard ICT platform for end users of the &éibn, Company, Platoon and
Team Combat Management SysteBMS JASMINE;
1 dedicated to operating the C3IS JASMINE Command Support System software, version
BMS, DSS and JFSS.
Operating system:
9 Windows 7/10 or other.
1 Military Standards:
1 according to thelassification in NG06-A101 and NG06-A103, the terminal is classified as
a group of devices: N.10-11-A/B, N.11-O-11-A/B, N.12-O -11-A/B and N.140-11-A/B;
1 electromagnetic compatibility in accordance with the-B82A200 standard.
Mechanical and climaticconditions:
f Operating temperature4 0 AC & +60 AC;
{ Storage temperatures 0 AC & +70 AC;
9 Dust and water tightness class: IP67;
1 Resistance to falls.
Power supply:
1 Onboard: 936 VDC,;
1 Mains: dedicated external power supply 230 VAC / 24 VDC;
1 Battery operatedbuilt-in battery enabling operation for min. 5 hours and an external Power
Bank, allowing you to extend the working time by another min. 5 hours;
f Power consumption: O 70 Whboardpower, inolysiegchar i n
ing the internal battgy;
1 Powerconsumptan O 25 W (when operating on batt:e

The vehicle requirements may be fulfil by

Figure 7. Military Tact i cal TerSmiumrale: TIT28.dat 6s mater.i

“ https://www.teldat.com.pl/oferta/produkty/urzadzenia/td@ninatvis.html (access 09.2023)
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The T12" Tactical Computer Terminal (Tactida@rminal Tablet) is one of the most resistarit mi
itary terminals in the world, intended for use in the armed forces or other public services. Designed to
operate in the harshest environmental conditions without loss of processing power and image display
cgoacity. It provides support for command and military operations support software, as well as dedica
ed network services for all C4ISR mobile solutions. It is equipment for: mobile platforms, including
land vehicles, flying objects, networked means of cdmdmawell as soldiers and rescuers. It is areli
ble tactical computer for carrying out tasks in critical missions and in all conditions.

Main details of this proposal are

1 equipment for workstations in vehicles, vessels (underwater and surface) agaHbjgcts;

1 element of the otoard ICT platform for end users of the Battalion, Company, Platoon and
Team Combat Management SysteBMS JASMINE;

1 body armor for a dismounted soldier (e.g. Soldier Combat Management SyB&&H JAS-
MINE) and portable equipant (e.g. Data Exchange System for Joint Fire SupaéisS JASMINE);

1 portable device (individual) for soldiers and rescuers (e.g. JASMINE Crisis Management
System) and special units;

1 dedicated to operating the C3IS JASMINE Command Support System softweas®ns:
BMS, DSS and JFSS.

The T12 Tactical Computer Terminal enables users to work on the move, in data transmission
networks and ensures cooperation with various means of communication. It is made using military
technology, guaranteeing increased haatcal and climatic resistance, consistent with defense-stan
ards in this area.

Operating system:

1 Windows 7/10 or other.

Military Standards:

1 according to the classification in N@B-A101 and NG06-A103, the terminal is classified as
a group of devicefN.10-O-11-A/B, N.11-O-11-A/B, N.12-O -11-A/B and N.140-I1-A/B;

1 electromagnetic compatibility in accordance with the-882A200 standard.

1 Mechanical and climatic conditions:

Operating temperature:-4 0 AC & +60 AC;

Storage temperature:-50 AC 6 +70 AC;

Dust and water tightness classtP67;

Resistance to falls.

Power supply:

1 Onboard: 9836 VDC,;

1 Mains: dedicated external power supply 230 VAC / 24 VDC;

1 Battery operated: buiih battery enabling operation for min. 7 hours and an external Power
Bank, allowing youo extend the working time by another min. 3 hours;

Power consumptionO 100 W ( when o p e-boartl powey, indudingrataigings o r
the internal battery);

Power consumptionO 25 W (when operating on battery poc

® https://www.teldat.com.pl/oferta/produkty/urzadzeniattdfininatvis.html (access 09.2023)
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Figureé. MiIitaryTactica erminal T1266 . Mounted in
Source: Teldatdés materi al

Another example of the vehicle solutionis5STh 6 P Tact i cal Fig&r mi nal s
[mm
(0
L
OO0
L L
[ L
gl
., mm

Figure9.Mi | i tary Tactical Terminal T1566P . as

Source:https://defence24.pl/rozw4polskichterminalitaktycznych
To the higher levels of command, we propose rugged tabll&ptops in military versions.
Figure10OMi | i t ary Laptop that may be use in vehic

SourceTel dat 6s materi al
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L12o0 [/ L150 ARES Tactical Computer Terminal,
produced in Poland and possibly abroad. It is an extremely resistant military laptop. It is intended for
stationary or mobile use in difficultngironmental and field conditions by the armed forces or other
public services. It can also be adapted to process classified information up to and includigg the S
CRET/NATO SECRET.

Unlimited possibilities of use

All technical advantages, innovatiagchitecture and abovaandard performance and durability
parameters of the discussed military tactical terminals mean that they can be used in almost all current
and prospective domestic and foreign defense programs and projects, in crisis managemedirdsas
in the production and service industry, including .among others In:

1 Armed Forces (mainly for: implementation in command vehicles, combat vehicles, including
armored personnel carriers, wheeled and tracked carriers and tanks, other vehicleandyiogting
objects and securing the ICT needs of a dismounted soldier);

1 Rescue Services (State Fire Service, Volunteer Fire Service, state medical, cherhical, tec
nical maritime and radiation rescue services);

1 Rescue Organizations (GOPR, TOPR, WOPR did)Rand commercial rescue companies;

1 Special Services (e.g. reconnaissance and counterintelligence, information and intelligence,
and police and preventive services);

1 public security and order protection services (Police, City/Municipal Guard, RailwascProt
tion Service, Forest Service and private security agencies);

1 advanced industrighnd medical equipment, assembly machines, control and measurement
devices, etc.

Figure 11 Example of usage of the military equipment in much more extreme
conditions tha required by NATO standards.
Source: Teldatodés materi al

Because of this approach, we are able to fulfil much more that is expect fiomeuare able to
work in every conditions and every place: flying, riding, sitting, walking, swimming and being under
surface as well. As it was mentioned that create many conditions for the commanders to usé the poss
bility of the CSS and WS that was created by software.

® https://defence24.pl/rozwqiolskichterminalitaktycznych (access 09.2023)
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Having that big family of hardware solutions (fig. 12) in one hand, we must analyse the softwal
appoach that we have in another.

Rodzina Komputerowych Terminali Taktycznych Gm%;”; =) ﬂ_
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Figure 12 Family of hardware end user tools produced in Poland by Teldat Company.
Source: Teldatds materi al

Software approach

To be able to use the functionalities given by the equipment mention above we must hexve a s
cial software in other hand.

Since 2010 War Studies University is a leader to improve and constantly improve the family ¢
the JASMINE systems that are used in Polish Army as a Command Support System and since 2
Topazi Aartillery Weapon System.

Figure 13 Dismounted Soldier SystemDSSo ur ce: Tel dat 6s mat er
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Thank to this we are able to implement annually the latest trends and needs which comes from
the Army itself and from NATO as a standard provider.

The results are extremely positive and wydedmmented within the whole NATO.

To start with, we have the proposal for the dismounted saldd&S C3IS JASMINE.

It is one of several SWD C3IS JASMINE systems (software / Nhdthain Automated System of
Combat Management Systems at all levels of canthand troop operations). This software solution is the
only one of this type, especially Polish Automated Soldier Combat Management System, enabling mainly
effective command of the combat of a soldier and/or a combat section (group of soldiers) gpaiiTosu
his/her activities. It can be additionally equipped with a specially designed military personal ICT Node.

Main functionalities of DSS C3IS JASMINE":

1 important support: command of a soldier/rescuer, a combat team (a group of soldiers operating
especially outside a vehicle) and their actions and cooperation, among others through effective and pro
en cooperation and automatic data exchange with higher level command systeBEI$CRIS J/AS-

MINE - Automated Battle Management System for Battali©dompany, Platoon and Team and, depen
ing on the needs, HMS C3IS JASMINEAutomated Battle Management System at the Operatio
al/Tactical level ) and JFSS C3IS JASMINBEutomated Data Exchange System for Joint Fire Support;

1 ensuring the achievement of arfdrmation advantage and thus, among others, creating and
significantly increasing the situational awareness of a soldier/rescuer operating in a group ard monito
ing his location in the field, which, among others, significantly increases its securitihreiggh m-
mediate and effective distribution of information about threats and an automated system of information
about the current location of own forces;

1 effective integration and cooperation with other systems (including allied ones, including
through he use of NATO standards), including:

- command, communications and combat, also-antir cr af t and JFSS JA
Polish Data Exchange System for Joint Fire Support, including TZKOP),

- reconnaissance (surveillance), among others by using informatiaimedh from all avai
able battlefield sensors (e.g. helicopters, UAVs, vehicles and soldier equipment), also about chemical,
biological, radiological and nuclear threats using CBRN reports standardized by NATO (Reporting
Nuclear Detonations Biological ar@hemical Attacks and Predicting and Warning of Associaterd Ha
ards and Hazard AreaSTANAG 2103),

- simulation and training (e.g. JCATS and VBS2 / VBS3) using the HLA (High Lexel A
chitecture) standard;

1 current illustration of the tactical situation andckimg of own and allied troops at the level
of an individual soldier (BLUE FORCE TRACKING) using the following standards: NFFI (NATO
Friendly Force Information) and FFI (Friendly Force Identificai@TANAG 5527);

1 mission planning (including receipt afissions planned by superiors), visualization @n a
cordance with APBA/B/C and MIP Implementation Rules) and full handling of plans, orderseand r
ports, in accordance with the STANAG 2014 standard;

1 conducting reconnaissance and identifying targets;

1 simple entry of objects and tactical signs via a personalized touch interface or handheldamanipul
tor;
fast sending of text messages (CHAT), including ckiesk
analysis of field conditions, including 3D space visualization;
automatic reporting of the situati@uring combat or rescue operations;
automatic aggregation of data about subordinate soldiers/rescuers;
storing operational data in the MIP JC3IEDM model database;

= =4 =4 -8 -9

7 https://www.teldat.com.pl/oferta/produkty/oprogramowanieftigsc3is-jasmin.html(access 09.2023)
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1 replication of MIP program data using the proprietary and unique BRM (Battlefield Replic
tion Mechanism) protocol at the tactical level using radio links;

1 support for messages in the AD&Rstandards (versions 11C/F, 12.2, 13.1 and 14),-OTH
GOLD and VMF (Variable Message Format);

1 communication with soldiers/rescuers using the NATO JDSS pro{doait Dismounted
Soldier System STANAG 4677);

1 using vector topographic bases distributed in VPF and SHP technologies and raster topograr
bases in CADRG, ECW, MrSID, GeoTIFF and JPEG technologies, as well as DTED terrain mogdel maps

1 handling topograpic bases distributed, among others, in WMS (Web Map Service) and WFS
(Web Feature Service) technologies;

1 simple- fully automatic and intuitive installation and configuration of DSS C3IS JASMINE
using the JASMINE Module Management software (a componetfiteadASMINE Management Sy
tem, implemented and widely used in the Polish Armed Forces).

A

Figure 14. Example of usage of Dismounted Soldier Sysem B&urce: Tel dat 6s n

Another important version of the software to fulfill the specggjuirements in the field is JFSS
CIS JASMINE- Automated Data Exchange System for Joint Fire Support, including TZKOP.

JFSS C3IS JASMINE, like other nw. the abewentioned systems SWD C3IS JASMINE, & d
rived from the unique, universal and comprehensateof services of this second comprehensive-sol
tion, has many essential functionalities of its other systamguding: BMS C3IS JASMINE and DSS
C3IS JASMINE (the descriptions of which are included in separate materials of this type) ands-if nece
sary,can: easily and efficiently use other necessary services of these products and be quickly expan
with them. This highly specialized software, also the only Polish one, has, among others: MATO re
ommendations for operational use in allied armies, has &&arded many times, is successfully used
and tested during the largest and most important international military undertakings (e.g. as part of
Multilateral Program MIP interoperability and subsequent editions of exercises held in Polank-and o
er comr'gies, including the USA). All this together constitutes the-fitlass and unique feature of this
solutior?.

8 https://www.teldat.com.pl/oferta/produkty/oprograunwanie/292jfss-c3isjasmin.html(access 09.2023)
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Figure 15. JFSS CIS JASMINE Automated Data Exchange System for Joint Fire Support.
Source: Teldatodés materi al

Main functionalities of JFSSC3IS JASMINE:

1 a significant increase in the situational awareness of Operators included in the joirm-fire su
port;

1 increasing the effectiveness of ground and air fire support means (including: artillery fire,
missile strikes, air strikes) by automatitata exchange in real time;

1 supporting the process of planning and performing fire support tasks, including direct air
support of troops CAS (Close Air Support) and DACAS (Digitally Aided CAS) or calling fire from
the battlefield CFF (Call for Fire);

1 ensuring that the Operator reflects on the map the elements of fire support coordination, i
cluding the fundamental limitations in the performance of tasks in this areair iamrridors of own
aviation, fire prohibition areas and safety boundaries of towops;

1 effective reaftime data exchange with fire weapons (including aircraft) and artillemy- co
mand posts in the VMF (Variable Message Format) and ARafndards;

1 data exchange with unmanned ships, including reception of the FMV (Full Motion Video)
video signal in the VDL (Video Data Link) network from a SNIPER device in the following standards:
PAL, NTSC, MPE&4, MPEG2 and MJPEG;

1 cooperation with simulation and training systems (e.g. JCAJ@nt Conflict And Tactical
Simulation and VBS Virtual Battlespace) to facilitate the Operator training process;

1 a unique opportunity to increase the situational awareness of pilots (also in relation to aircraft
that do not have the ability to communicate in VMF and Link 16 standards) and operators included in
joint fire support teams;

1 identification and automatic reception of the location of own troops FFT (Friendly Force
Tracking), provided by CID JASMINE;

1 indicating to the means of fire destruction the location of own troops in order to avaid fratr
cidal fire, the secalled BlueBlue Fire;

1 automatic synchronization and exchange of data with devices included in the system, in order
to avoid human error when entering data manually (e.g. own position, position of own troops and target
position);
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1 integration witha portable and/or transportable terminal on which this software is running, a:
well as many external devices used by the System OperatoEQGTOR 21 Nite, PLRF 10/15,
DAGR, Micro DAGR, radio stations from the FALCON\NP/ PRC 152/152A, ANP/PRC 117/&hd
ANP/PRC 158);

1 controlling devices constituting the system equipment (e.g. TZKOP) using the Operator
terminal;

1 unique and effective cooperation with other systems (including the Polish Armed Forces ar
NATO) and the possibility of quick and effectiexpansion with other command and military @per
tions support systems thanks to the use of SWD C3IS JASMINE (also unique and comprehdnsive s
ware used by the army for years), the universal use of which The set of services includes @nified s
tems / softwee modules dedicated to SPT JASMINE solutions, including: HMS C3IS JASMINE
(software / Automated Combat Management System at the Operational/Tactical level), BMS C3
JASMINE (software / Automated Combat Management System of the Battalion, Company, Platoc
and Team), DSS C3IS JASMINE (software / Automated Soldier Combat Management System), as w
as SZK C3IS JASMINE (software / Automated Crisis Management System);

1 automatic setting of targets and approval and determination of their parameters using digi
map bases;

1 mission planning, visualization (in accordance with AZ#B/C and MIP Implementation
Rules) and full handling of plans, orders and reports, in accordance with the STANAG 2014 standard
1 applications (services) supporting the operation of CASSEAIr Support), DACAS (Dig
tally Aided CAS) and DAFS (Digitally Aided Fire Support), including mechanisms for-aatomatic

editing of reports, messages and messages;

1 semiautomatic interpretation and editing of selected types of messages formatted in
ADatP-3 standard (including: FM typeFire Mission, ATI- Artillery Target Intelligence, NNFP Fire
Plan, SPRF Support Airspace Coordination Area, ACMREQ and AIRREQ);

1 communication with soldiers using the NATO JDSS protocol (Joint Dismounted IS8idie
tem- STANAG 4677);

1 using vector topographic bases distributed in VPF and SHP technologies and raster toy
graphic bases in CADRG, ECW, MrSID, GeoTIFF and JPEG technologies, as well as DTED terra
model maps;

1 providing support for topographic basestdbuted, among others, in WMS (Web Map-Se
vice) and WFS (Web Feature Service) technologies;

1 fast sending of text messages (CHAT) using predefined messages and templates;

1 modular structure, also enabling quick integration with devices necessary faotkeof
system operators;

1 integration with directory services, in accordance with the STANAG 4644 standard
(TELDAT Battlefield Directory).
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Figure 16. Example of usage of JFSS CIS JASMIo urce: Teldatdés mater.i

For the vehicles there is a versiBMS C3IS JASMINE- software / Automated Battle Manag
ment System for Battalion, Company, Platoon and Team.

BMS C3IS JASMINE is one of several SWD C3IS JASMINE systems (software /-Bloitiain
Automated System of Combat Management Systems at all levetsrwha&nd and troop operations).
This software solution is the only mature, especially Polish, Automated Battle Management System for
Battalion, Company, Platoon and Team, intended for use-imoard support systems for command,
army operations and communiicens dedicated to the battalion and its subunits, including eny- co
mand and combat vehicles. It can also be additionally equipped with specially designed, unique and
modern equipmentan orboard ICT Node, made in IPv6 technology.

BMS C3IS JASMINE, likeother nw. the abovmentioned systems SWD C3IS JASMINE, & d
rived from the unique, universal and comprehensive set of services of this second comprehensive sol
tion, has many essential functionalities of its other systemsluding: HMS C3IS JASMINE, BS
C3IS JASMINE and JFFS C3IS JASMINE (the descriptions of which are included in separaie mater
als of this type) and, if necessary, can: easily and efficiently use the other necessary services of these
products and be quickly expanded with them. This ljigpecialized software, also the only Polish
one, has, among others: NATO recommendations and interoperability certificates, NDU / W&U oper
tional references, has been awarded many times (also by the President of the Republic of Poland and
the Ministry of National Defense), is successfully used in the Armed Forces and the Ministgr of N
tional Defense. National Defense and in many of the largest and most important international military
projects (e.g. the Multilateral Interoperability Program MIP and sulesegeditions of the CKa-
BINED ENDEAVOR, NATO CWIX / CWID and BOLD QUEST exercises). As the only system of
this class, in 2010 it also underwent complex (including mobile) tests carried out by the Ministry of
National Defense as part of the ASTER exerdidkthis together constitutes the firstass and unique
features of this solution

® https://www.teldat.com.pl/oferta/produkty/oprogramowaniefbgs c3isjasmin.html(access 09.2023)
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Figure 17. BMS C3IS JASMINE- software / Automated Battle Management System for Battalion, Company,
Platoonand Teansour ce: Tel dat 6s materi al

Main functionalities of BMS C3IS JASMINE®:

1 significant support for the command of subunits, their actions and cooperation, including
through effective and proven cooperation and automatic data exchange withléighezrommand
systems (e.g. HMS C3IS JASMINE operated in thesRoArmed Forces Automated Combat Ma
agement System of the Operational/Tactical Level) and lower levels (e.g. DSS C3IS JASKINE
tomated Soldier Combat Management System), as well as JFSS C3IS JASMIN&mated Data
Exchange System for Joint Fireffort);

1 ensuring the achievement of information advantage at the tactical/lower level and thu
among others, creating and significantly increasing the situational awareness of troops/units, includ
their security, e.g. through: immediate and effectiigribution of information about threats and an
automated system of informing about the current location of own forces;

9 effective integration and cooperation with other systems (including allied ones, including
through the use of NATO standards), inclugdin

- command, communications and combat, al
Data Exchange System for Jokite Support, including TZKOP);

- reconnaissance (surveillance), among others by using information obtained from a
available battlefield sensofs.g. helicopters, UAVs, vehicles and soldier equipment), also abaut che
ical, biological, radiological and nuclear threats using CBRN reports standardized by NATOt{Repol
ing Nuclear Detonations Biological and Chemical Attacks and Predicting and Wafnkssaciated
Hazards and Hazard AreaSTANAG 2103)

- simulation and training (e.g. JCATS and VBS2 / VBS3) using the HLA (High Lexel A
chitecture) standard,;

1 current visualization of the tactical situation and tracking of own and allied troops down ftc
the level of an individual soldier (BLUE FORCE TRACKING) using the following standards: NFFI
(NATO Friendly Force Information) and FFI (Friendly Force Identificad @TANAG 5527)- in this
respect the system can act as a HalBFT;

10 hitps://www.teldat.com.pl/oferta/produkty/oprogramowaniefbgs c3isjasmin.html(access 09.2023)
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1 automated exchange operational data and effective work in mobile conditions/operations
using radio stations;

1 mission planning, visualization (in accordance with A2#B/C and MIP Implementation
Rules) and full handling of plans, orders and reports, in accordance withANAST2014 standard;

1 submitting reports and keeping an Activity Log, etc.;

1 simple entry of objects and tactical signs through a personalized interface, also touch;

i fast sending of text messages (CHAT) using predefined messages and templates;

1 analysis of fild conditions, including 3D space visualization;

1 analysis and visualization of Fresnel zones (areas of radio signal energy propagation) using
altitude data, enabling, for example, the appropriate location of antennas;

1 integration and monitoring of the egment status (including communication means, trasysmi
sion media, sensors, effectors and end devices) of a combat or e.g. rescue vehicle, vessel or aircraft;

1 data hierarchy and aggregation;

1 archiving data, including graphic layers and voice messages, alfogts for precise rece
struction of the course of events during operations and determining their actual facts;

i storing operational data in the MIP JC3IEDM model database;

1 replication of MIP program data using the proprietary and unique BRM (BattlefiglicRe
tion Mechanism) protocol at the tactical level using radio links, including narrowband;

1 support for messages in the MIP MEM B2 and B3, AB&i®ersions 11C/F, 12.2, 13.1 and
14), OTHGOLD, Link 11B, Link 16 (JREAP C and SIMPLE) standards, as weWM§& (Variable
Message Format) );

1 communication with soldiers using the NATO JDSS protocol (Joint Dismounted Soldier Sy
tem- STANAG 4677);

1 integration with directory services in accordance with the STANAG 4644 standard
(TELDAT Battlefield Directory);

1 using vector topographic bases distributed in VPF and SHP technologies and raster top
graphic bases in CADRG, ECW, MrSID, GeoTIFF and JPEG technologies, as well as DTED terrain
model maps;

1 handling topographic bases distributed, among others, in WMS (Web Mape$and WFS
(Web Feature Service) technologies;

1 simple- fully automatic and intuitive installation and configuration of BMS C3IS JASMINE
using the JASMINE Module Management software (a component of the JASMINE Management Sy
tem, implemented and widelysed in the Polish Armed Forces).
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Figure 18 Example of usage of BMS C3IS JASMINEoftware / Automated Battle Management System for
Battalion, Company, Platoonand Teédo ur ce: Tel dat 6s mat er i

TheHQ level is covered by HMS C3IS JASMINEsoftware / Multitdomain Automated Combat
Support System at the Operational/Tactical Level

XXX L] I
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Figure 19. HMS C3IS JASMINE- software / Multtdomain Automated Combat Support System at the @ per
tional/Tactical LevelSour ce: Tel dat ds materi al

HMS C3ISJASMINE is the main system (has most of the functionalities) of SWD C3% JA
MINE (software / MulttDomain Automated System of Command Support Systems at all levels of
command and troop operations). This software solution is the only one of its kind altggeaiish
Multi-Domain Automated Combat Management System/Command Support System at the i@perati
al/Tactical Level, which also works in mobile conditions using radio means and is dedicated especia
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to use at command posts/points of corps, divisiorigatles, regiments, battalions and their subunits
(also e.g. in command and combat vehicles). It can additionally be mounted on specially designed,
unique and modern military equipmerdt least one ICT Node in container or portable or vehiale ve
sions mad in IPv6 technology (especially their servers and dedicated Tactical Computer Teffninals)

Main functionalities of HMS C3I1S JASMINE 2

1 significant support for the command of military structures at the operational/tactical level,
their operation andooperation, also through: having functionalities useful in subunits and, $-nece
sary, the possibility of immediate implementation of other necessary services, provided by e.g. BMS
C3IS JASMINE (Automated Battle Management System for Battalion, Comp&igpR and Team),

DSS C3IS JASMINE (Automated Soldier Combat Management System) and JFSS C3IS JASMINE
(Automated Data Exchange System for Joint Fire Support);

1 the possibility of achieving an information advantage and thus, among others, creating and
significantly increasing the situational awareness of troops, including their security, e.g. throwgh imm
diate and effective distribution of information about threats and an automated system of information
about the current location of own forces;

1 creating a Comined Operational Situation Picture and ensuring integration/cooperation with
other systems creating the POSO;

1 effective integration and cooperation with other systems (including allied ones, including
through the use of NATO standards), including:

- command communications and combat, also OPL and JFSS JASMINE (also with the
only Polish Data Exchange System for J&ime Support, including TZKOP);

- reconnaissance (surveillance), among others by using information obtained from all
available battlefield senso(e.g. helicopters, UAVs, vehicles and soldier equipment), also abaut che
ical, biological, radiological and nuclear threats using CBRN reports standardized by NATOt{Repor
ing Nuclear Detonations Biological and Chemical Attacks and Predicting and Wafm#ssociated
Hazardsand Hazard AreasSTANAG 2103);

- simulation and training (e.g. JCATS and VBS2 / VBS3) using the HLA (High Lerel A
chitecture) standard;

1 current visualization of the operational/tactical situation and tracking of own and allied
troopsdown to the level of an individual soldier (BLUE FORCE TRACKING) using the following
standards: NFFI (NATO Friendly Force Information) and FFI (Friendly Force Identificati®mA-

NAG 5527)- in this respect the system can serve the role of the FFT HUB;

1 aubmated exchange of operational data and effective work in mobile conditions/operations
using radio stations;

1 secure operation in networks with high confidentiality clauses, including allied ones (e.g.
PMN and NSWAN);

1 mission planning, visualization (in @ardance with APBA/B/C and MIP Implementation
Rules) and full handling of plans, orders and reports, in accordance with the STANAG 2014 standard,;

1 submitting reports and keeping an Activity Log, etc.;

1 simple entry of tactical objects and signs througleragnalized interface;

1 fast sending of text messages (CHAT) using predefined messages and templates;

1 analysis of field conditions, including 3D space visualization;

1 analysis and visualization of Fresnel zones (areas of radio signal energy propagstion)
elevation data, enabling, for example, the appropriate location of antennas;

" https://www.teldat.com.pl/oferta/produkty/oprogramowanie/h2@sc3isjasmin.html(access 09.2023)
2 hitps://www.teldat.com.pl/oferta/produkty/oprogramowanie/ha8sc3isjasmin.html(access 09.2023)
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1 ability to create and maintain documents, including: templates, orders, group work, info
mation flow control, etc.;

1 automatic aggregation of information about subordinaiis;un

1 archiving data, including graphic layers and voice messages, which allows for preamse reco
struction of the course of events during operations and determining their actual facts;

{ storing operational data in the MIP JC3IEDM model database;

1 replicationof MIP program data using the proprietary and unique BRM (Battlefield Replic
tion Mechanism) protocol at the tactical level using radio links, including narrowband;

1 transformation of operational data between data models: C2IEDM and JCIIERIM ver-
sions 23 and 3.1;

1 data exchange using the following protocols: DEM B2, DEM B3 (Data ExchangeaMech
nism) and MIP B4;

1 support for messages in the following standards: MIP MEM B2 and B3, AD&tk va-
sions 11C/F, 12.2, 13.1 and 14), OGOLD, Link 11B, Link 16 JREAP C and SIMPLE), as well as
VMF (Variable Message) Format);

1 possibility of mutual data conversion between selected ABatiessages and the MIP database;

1 possibility of communication, among others with NATO systems (JCOP and NCOP) usin
NVG 1.4, 1.5and 2.0 and JIPS 0.5 and 0.6 protocols;

1 e-mail support in client software;

1 integration with directory services in accordance with the STANAG 4644 standard
(TELDAT Battlefield Directory);

1 access to operational data and the HMS C3IS JASMINE Program Moduoleiala WEB
application (e.g. Web Portal JASMINE);

1 possibility of using vector topographic bases distributed in VPF and SHP technologies ar
raster topographic bases in CADRG, ECW, MrSID, GeoTIFF and JPEG technologies, as well as DTE
terrain model maps;

1 possibility of using vector topographic bases distributed in VPF and SHP technologies ar
raster topographic bases in CADRG, ECW, MrSID, GeoTIFF and JPEG technologies, as well as DTE
terrain model maps;

1 handling topographic bases distributed, among atlerd/MS (Web Map Service), WMTS
(Web Map Tile Service) and WFS (Web Feature Service) technologies;

1 simple- fully automatic and intuitive installation and configuration of HMS C3IS JASMINE
using the JASMINE Module Management software (a component o ABBIINE Management Sy
tem, implemented and widely used in the Polish Armed Forces);

7 functioning in Windows 10, 8.1, 7 and its earlier versions.
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Figure 20. Example of usage of HMS C3IS JASMINEoftware / Multidomain Automated Combat Support
System at tb Operational/Tactical Levékour ce: Tel dat 6s materi al

i i KN ——
Figure 21 Presentation of HMS C3IS JASMINEsoftware / Multidomain Automated Combat Support

System at the Operational/Tactical Lev@lo ur ce: Tel dat 6s materi al

Mentioned above softwargolutions as well as hardware proposals are only a few examples to
show the variety of possibilities around the subject. The problem that we are suffering right now is
number of potential solutions offered by different companies from different countses was ma-
tioned at the begginig it is very important to have a plan in mind and the clearly defined path to achieve
the goali creation of COP and CUTS within the whole country and the NATO as the next step. To be
able to do that we have to consider tified factor to do that human factor.
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Human approach

This is the key factor to achieve the ideareate the Common Understanding of Tactical&itu
tion. Man is the link that connects the abawentioned approachesoftware and hardware. If the link
works, we are able to use all features given by hardware and software.

If there are some problems (wrong or limited hardware or limited of to many software tools i
one place) we may suffer problems and it wond¢

As an example let analyze the sitoatiof implementation new battle platform into the Army.
New battle platform is a huge event and a lot of consequences for the logistics, signals andithe op
tors itself. Everyone must learn how to operate the platform, how to logistically support tphoect
it via radios and how to exchange data between other platforms and commanders. If it is the kno
Weapon System or Command Support System, it is a very short time to establish the usage ¢f new
form.

But as we all know nowadays with the bafilatform Army has option or chance or is obligated
to but not only the platform itself but also the things around it (signals, logistic devices, software
hardware etc.). It creates unnecessary grow of system number used within the Army.

This is the ream of creation the other probleimnsufficient number of operators and the aitu
tion when soldiers will not be able to operate the battle platform at all, because unknown of-the pl:
form system.

For example to train operators of HMS JASMINE system insRoArmy we created a number of
trainings and we put it into the training system of the Polish Army (fig. 22).

The training system consist a few levels of the knowledge of the HMS C3IS JASMINE system:

1 1stleveli BASIC COURSE is dedicated to the operattrat tdo not know anything about
the CSS system. It takes 5 working days (ap. 30 hours) and give the knowledge to operate the systel

1 5th 2ndleveli ADVANCED COURSE is dedicated to those who accomplished shieviel
course and give the advance knowledfjthe system. It is more concentrated on MDMP showing the
operator role during each of the phase of the process;

1 3rd leveli PREPARATION AND CONDUCT OF THE MILITARY EXERCISE with the
HMS C3IS JASMINE system is dedicated to the teams that are respongoépéve and conduct the
military exercise. To accomplish this level candidate must accompliststhad zxd level of the tran-

Ing;

7 4th leveli OPERATIONAL ADMINISTRATOR of HMS C3IS JASMINE system is ded
cated to the operators that are responsible fopau the Operators on the Command Post with tee sy
tem running. To accomplish this level it is required to accomplish all previous courses;

71 5thleveli INSTRUCTOR of the HMS C3IS JASMINE system is dedicated to the persons
that are going to organize in their military units the courses at the first level. Thank to this there will k
more instructors and it will be much more poputaget the firstevel course;

7 6thleveli INTENSIVE COURSE FOR INSTRUCTOR of the HMS C3IS JASMINE system
is dedicated to those who are prescribed by Unit Commanders to become trainer and are going to
ganize the courses from first level.
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Preparation and conduct of military exercises with the use
of HMS CII5 JASMINE
COURSE CODE 8101128 {5 days]

Figure 22 Training system implemented into the Polish Armed Forces in 2019.
Source: Authoro6s material s.

This is only one of the tools helping to create CUTS implemented in the Army. Whatnfh-we i
plement new software solution at every new battle platform?

We may ad with plenty of different solutions that are according to the NATO interoperability
standards, because we are able to set the data exchange between all of them but number of them is so
high that we are not able to train our soldiers to use them as vie wan

We need to remember that technical readiness to create system is not enough. We need to change
theelr?indset of the operators, decision makers. There is a need to change the culture of the $ecurity cu
tur

Security is a state in which its subjects araiconstant balance between the objective abd su
jective perception of the surrounding reality. Any elements that make up the security environment. The
level of our security culture depends on many factors. The most important of them are the constituent
elements of cultur¥,

By usage of modern ICT we are able to strengthen certain desirable leadership quatities me
tioned by many classics of military strategy like Clausewitz, Sun Tzu, Sun Pin and many’ obrees
of the leadership qualities that shoulddbengthened is determination, understand as an ability to take
a decision in the limitation of time and lack of information without hesitation and doubts usimg his i
telligence and wisdom. If the system is able to create situation awareness, collecbd&a or close
to the real time and display it on a digital map, satellite picture or any other operator require, any alarm
is created and spread within the system in a seconds, commanders are aware about the holdings they
are available for their teagii all of this change an approach to decision makers and increases the level
of accuracy of decisions made based on that data.

As it was mentioned earliéssolution for creation the CUTS in an easier and better way is to use
the family of the solutionas it stays on fig.12 for the hardware family and fig. 23 for the softveare s
lution.

13p, Ostolski, Culture functions for creating secuityture, Security dimensions, No. 37; 2021-0(9
14 p. Ostolski, Culture functions for creating security culture, Security dimensions, No. 37; 2020)(P879
“pOstolski, Cechy przyw-dcze kadr -579ystemu bezpiecze@®twa narodog
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Figure 23. Core services on which JASMINE CMS is based.
Source: Material from the Teldat.

Once we have the family of solution implemented on both approaches we maprepare and
act in a better and faster and more scalable way.

Our University role is to show the opportunities and shortfalls in every proposal madenby co
mercial market and validate them.

Summary

War Studies University is the highest University iroyading the studies and courses for the
Polish Armed Forces. To our University comes officers with an experience from units and the
knowledge and experience combined with the knowledge of academic teachers and the system pro
er gives the chance to cstantly develop better and better Command Support Syisteystem of Sg-
tems.

The latest implementation of new battle platform created the need for another path of training
new CSS software.

As an Army we are pretty well prepared to fulfill the needalfliers that are trained andepr
pared to use the most advanced solutions in all mentioned aspects. But on the other handtwe are
nessing implementation of more and more new hardware and software solutions which may complic
the process of preparati@md use of them during the crisis, battle or war. Therefore it is more than &
need to stay focus n the family of the solution already implemented in Armed Forces and constan
improve them step by step.

We have a plenty of examples of family companids/eéeng great, modern and in accordance
with NATO requirements tools to be able to create Common Operational Picture as well as Comm
Understanding of the Tactical Situation.
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ENHANCED SECURITY FOR MOBILE INSTANT MES SAGING
SYSTEMS USING APPLIED CRYPTOGRAPHY

Eugen Zaharescu

Spiru Haret University of Bucharest
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Abstract The Endto-End (E2E) encryption system used in mobile instant messaging systems is
described in this paper based on the elliptic curve cryptosystem and the advanced encryption standa
algorithm. The Elliptic Curv®iffiel Hellman (ECDH) key agreement protocol is explained in order to
overcome its limitations in case of the asynchronous settings, by updating the ephemeral kiey period
cally. The enhanced security system proposed in this paper supports all typesrédialthessages
(text, images, video, etc.) and has high security capabilities (privacy leakage prevention, replaying
attack and forgery attack denial, etc.) avoiding vulnerability of conventional encryption.

Keywords Endto-End (E2E) encryption, Diffiélellman key exchange protocélliptic Curve
DiffieT Hellman(ECDH) key agreement protocol

Introduction

The Diffie-Hellman Key Exchange Algorithm is used by a lot of interactive protocols to
enhance their security, based on the fact that discrete logarithms have a high level of computatic
complexity e.gInternet Key Exchange (IKE) used to establish a secWwetual Private Network
(VPN) connecion and data exchangkternet Protocol Security (IPSec)for online communication
protection by securely exchange encryption keys while preserving the confidentiality and integrity
data transmissiorecure Shell (SSH}o allow secure key exchange betm client and server and
secure data transfer in order to transmit files and login to distant machraasport Layer Security
(TLS) / Secure Sockets Layer (SSL)for online communication protectionpr Public Key
Infrastructure (PKI) for Internet commuigation security when exchanging encryption keys with data
integrity and secrecy preserving.

1. The Theoretical Paradigm of DiffieHellman Key Exchange Protocol

The mathematical background is provided by Algebra, Number Theory (cyclic groups, arithmets
modulo primes, structure afqetc.) and Elliptic Curve Cryptography.
1. Each of the 2 communicating entitiel{ce) andB(ob)) has a pair of distinct chosgnivate
key( tbr A andb for B) and a distinct calculatggu b | i ¢ foredy, (Edt B )

2. Over an insecure channel, they exchange only heu2b | i ¢ Koe A ,s FEofEH),)but
in the end they will share@ao mmon secr et k edye tq dorRnfutativeéd /) synimetfic,
property of functionF), after the proper distinct calculus Bf( © from UandE ( pandF ( b,
(from b andE ( }Jat low level of computational complexity

CcC«

3. Also, from the security perspective, theared/c o mmon secr et kewl ( (
be very difficult to be calculated only from thep2u b | i ¢ kferp s  HdE B)without the 2
privat eforlheanyd® for(BY due to the very high level of computational complexity of the
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reverse functionE*( Ugr E*( b Therefore, any interception or hacking activities will be quite
impossible or ineffective due to excessive time consuming, even it will use gigantic cloud computing
resources trying to calculate by brute folde= & Uodr b =& b This ensures the key exange
protocol security.

1.1. Generic example

In the following example a more specific, concrete functions on a particular finite field are used
for the description of DiffieHellman key exchange protocol:

Private Keys{J , ar® random elements froag ;

Public Keys:E ( U) 2, = Ed B jre easy tp calculate on both sidesind B with discrete
exponentiation function

Shared SecretKe¥ ( U, B o°Z o ( functidhF, is easy to calculate and commutative;

Shared SecretKey: E (%) F( U2% ¢°2 =F ¢ b, UY identicaEréshltop both sidds
andB

Very difficult to calculateF ( U frdm)E ( @ndE ( becauseeverse functionrd Z(EU) =PI og
( E(@b) Z(Eb) =4 |Ea phgs n very high level of computational complexity waen dnd g
g are very large numberg 6hould be at least 2048ts long, andy should be at least 28its long)
and reverse function giscrete logarithm function.

Observation ¥’ is acyclic groupi.e. there exists generator (base point) § ¥° such that’, ={
1,9, ¢ g8 "2} There are 2 problems that involve a high level of computational compl&i#y:
crete Log problenandDiffie-Hellman problem.

G,g,q =, 9,9
Alice Bob
a & Z, " B Zyg
U+ gf
P
v« g°
W — l.(.‘n B gnij W — U.D — gﬂ.'i

Figure 1. Diffie-Hellman key exchange protocol [3]

2. Elliptic Curve Diffie i Hellman Key Agreement Protocol

Diffie-Hellman Key Exchange Protocol can be implemented using elliptic curve cryptography,
based on the algebraic structure of elliptic curves over finite fielldHe group structure dhe set of
pointson an elliptic curve)ECDH (Elliptic Curve Diffiei Hellman) key agreement protocol has more
remarkable properties and advantages then the approach based on the multiplicative group of the
integers modulo a prime number.
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2.1. Curve25519

Curve25519is anelliptic curvefrom Montgomerycurves family E : By? = x>+ Ax>+x, where
A,BN M, aprime finite field wheranod(p)is defined by 39O 21 19, basetpbintx =h9

V'=x+4 8 6 &BR A (1)

pis the largest prime less thafr°and this enables fast arithmeticMip The curve has theofac-
tor 8 because the number of points on this cun&times a prime. The curve is generated by a @int
= (9, y),i.e. thebase poinbr thegeneratorof acyclic subgroupnshose order is the prime number:

p =2%°°1 19 =22 27742317777372353535851937790883648493 2)

orin hexadecimal
(=0x7FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFED)

This means the numbers in the curve calculations #bbbits (under32 bytes).

This subgroup has eo-factor of 8 (the number of elements in the subgroud/8that of the
elliptic curve group. Using a prime order subgroup prevents mountPghhgi Hellman algorithm
attack[1].

For anyMontgomerycurve the group operations are faster as coeffidderst smaller. For the
best performance we needl (2)=4 to be small [2].

Dan Bernsteindesigned this curve and has chosen the smallest poss#uethat the curve is
secure against the known discréig attacks. He also made sure that the order of the curve and the
order of its twist are eithertimes a prime 08 times a prime.

Dan Bernsteinhad 3 smallest positive choices fAr 358990 464586 and 486662.He has
chosem86662in order to avoid theretical possibility of a user's secret key matching the prime.

The elliptic curveCurve2551%hasreflection symmetryaround thex axis because the variabfe
appears only in quadratic foryd . Therefore, if the poin = (x, y)is on the curve (i.e. theoordinates
(x,y) as integers modul®™°i 19 are a solution o€urve2551%quation) thef®' =( x , is also pn the
curve. This property is important for the generation repeated combination of a curve point P with itsel

The set of points on elliptic curn@urve2551% oget her with oneoinsgieci
infinity has the algebraic structure of an abelian group (more speatfyiclie subgroup with the
operation namegdoint addition P + Q

E={(xy)|y=x+48 6 66+xA { D} 3)
The grouporder of Curve25519s finite as all the elements are integers mog#2?>°i 19:
E| = 8 A (2252 + 27742317777372358p35

Algorithms for counting the number of curve points are presented in some textbooks [4].

SpecificCurve25519otation: Although the group operatigmoint additionis writtenP + Qthe
inverseof P is written asi P, point doubling(i.e. combining a poinP with itself) P + P = 2P, in the
cryptographic protocols literature, the group operation is traditionally written as multiplicAfitme[
inverse ofP is written as®' *, and combining a group element with itself is writtefPas A £ = P.

The Curve25519group is used to implement ti&CDH (Elliptic Curve Diffiei Hellman) key
agreement protocol arkR5519Diffie -Hellman key exchange function.

The scalar multiplication of group elemenP N E and a nomegative integen is define as the
repeatech times application of the group operafodolP itself: P"=P A P A éA P.

The sequencP, P, P, . . . P’ can be visualizebly repeatedly drawing a line through poHﬁ’fs1
and P¥, finding the 3rd intersection point of this line with the elliptic curve, and mirroring it with

ISSN2815-4282 43



Proceedings of International ScDhefech2028,i ¢ Conf er en

Faculty of Artillery, Air Defense and Communication and Information Systems

respect to thes axis to obtain next poir“** (Figure 2). The only exception is for the first iteration
(P Y B) where it is drown the only possible linetas tangent to the elliptic curve in base péint

Security remarks:

U This complicated pattern is difficult to predict and makes this group suitable for cryptography
as the Decisional Diffig¢dellman (DDH) assumption is true in this group.

U The highcomput ati onal compl exity of algorithms
algorithm) takes approximately time to find k. If k is chosen to be n bits long, the time
taken is O(2n/2).

0 For X25519 DiffieHellman key exchange function n = 25&9$ than 255 because four bits
are set to constant values). Therefore the difficulty of computing the discrete logarithm is
similar to the difficulty of breaking a 128t symmetric cipher.

oy
“')\-
N
RS

e

-
o~

,
=

=
-

Figure 2. The repeated combination of a curve p&intith itself. The sequende, P, P, . . . P'is generated by
drawing a straight line through poir®§* andP¥, finding the 3rd intersection point of this line with the elliptic

curve, and mirroring it with respect to thexis to obtain next poi®"* . For the first iteration®  Y?) its
drown the unigue tangent to the elliptic curve in base [Bift]

Elliptic Curve Diffiel Hellman (ECDH) key agreement protocol is the basic element of the End
to-End (E2E) encryption systems used by the mogtomant modern messaging systems (e.qg.
WhatsApp, Facebook Messengbfteta Platforms, Skypeyr Signal).

Curve25519[1] is used for DiffieHellman key agreement protocol standardized aX#&19
encryption ([7], [9])in WhatsApp [10], Signal [8], and many other systems and protocols [5]. Also it is
described and explained in the standard textboollgmic Curve Cryptography([6],[8]).

There are 6 publidomain parameterg p, a, b, G, n, i} used in this protocop is largest prime
less thar2?*® definingprime finite fieldMp, aandb are the curve parameters as coefficients in initial
Montgomery curve defining equatio is base point (generator of the cyclic subgroup) previously
noted asP, n = ord(G) is the size of the cyclic subgroup generated@wnd the smallest positive
integer so thakG= { D} p o i ndndhastthe icafattor ne. theyratio between the number of
points on the elliptic curve and the size of the cyclic subgroup-{geee 3.).
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The Base Point (Generator) Domain Parameters

G € E(Z/pZ) GENERATES A CYCLIC GROUP {]). a.b.G.n. ],}
ord(G) = n kG =0 P :  field(modulop)
BlZnZ) - o R a,h; e ete
Cofactor. 12 | ( /[) )l , 01 curveparameters
n G Generator Point
IDEALLY: h =1 R
h: cofactor

Figure 3. The Base Point (Generator) and the Domain Parameters definition for
Elliptic Curve Diffiei Hellman (ECDH) key agreement protocol

Elliptic Curve Diffiei Hellman (ECDH) key agreement protocol may be described by a flow
chart where are represented the 2 communicating en#t{Bse) andB(ob)) as well as the third actor
(Eve the interceptor of this key exchange protocol). Although the malicious interdeyedmows all
the domain parameters and the two public k&S, ya) andB(xa, ya), Shecannot compute the shared
key (i.e. the new point on thedliptic Curve25519P =U b G = ) belda@se she does not have access to
private keydJandb (seeFigure 4.).

Bob Eve Alice
B Y =2+ar+b . : o
1<pg<n-1 p 1<a<n-1
a mpLLte
B =BG (b, A=aG
n RECELVE
A= (za,9a) 141 B = (xp,yn)
P 5 ot
P = BaG P=2 P = afG

Figure 4. Elliptic Curve Diffiel Hellman (ECDH) key agreement protocol flow chart description

3. The End-to-End (E2E) encryption systemn WhatsApp

The basi s f o r -toBida(E2&)Agn@ypton pEotocbl is th8ignal Protoco)
designed by Open Whisper Systems [10].

This Endto-End (E2E) encrption protocol uses 3 types kéys:Public Keys Types, Signed Pre
KeyTypesandLinking Secret Key(Other Key Types)

Public Keysencrypt the message by sharing it with the recipieet (asymmetric keys for
Elliptic Curve Diffiei Hellman (ECDH) key exchange protocol):
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1. Identity Key Pair (IA, IB)i A long-term Curve25519 key pair, generated at application install
time. They are device specific and never changed.

2. Signed Pre Key (SA, SB) A mediumterm Curve25519 key pair, generated at install time,
signed by the Identity Key, and rotated on a periodic timed basis (changed periodically.).

3. OneTime Pre Keys (OA, OB)Y A queue of Curve25519 key pairs for one time use,
generated at install tie and replenished (renewed) as needed and deleted afterwards.

4. Session Keys are symmetric keys/ pseudo random numbers:

5. Root Key (SA, SB) A 32-byte value that is used to create (derive) Chain Keys.

6. Master Key (MA, MB)i A 32-byte value thiis used to crate (deriveRoot Keys.

7. Chain Key (DA, DB)i A 32-byte value that is used to create (derive) Message Keys.

8. Message Key An 80-byte value that is used to encrypt message contents. 32 bytes are used

for an AES256 key (Advanced Encryption Standdrch Rijndael symmetric key ciphering
algorithm), 32 bytes for a HMAGHA256 key (HasiBased Message Authentication Cade
Secure Hash Algorithm), and 16 bytes for an IV.

Other Key Typegasymmetric ephemeral keys for Elliptic Curve Diffi¢ellman (ECDH) key
exchame protocol):

Linking Secret Key(Ea, Eg) - A 32-byte value that is generated on a companion device and
must be passed by a secure channel to the primary device, used to verify an HMA@{bkedh
Message Authentication Code) of the linking paylosgteived from a primary device. The
transmission of this key from companion devices to the primary device is done by scanning a QR code.

WhatsApp uses these keys and tBerve25519 encryption andSHA256 (Secure Hash
Algorithm) to create keys and encrypessages.

Communicating entitiesare:
A- Sender / Initiator (the initiating communicating entity)
B- Recipient (the receiving communicating entity)

Cryptographic functionsused are:

U ECDH (X,Y)- calculates the shared secret. X and Y are ECDH public keys of two entities.

i HKDF (X)- HashBased Key Derivation Function key derivation function based on
HMAC(HashBased Message Authentication Code)

U AES256 (K P)i encrypts the plain tex® with 256 bit AES (Advanced Encryption Standard)
using the key K.

0 HMAC-SHA256 (K, P)i calculates HMAC(HaslBased Message Authentication Code)
using SHA256 (Securdash Algorithm) for plain tex? using the key K.

All the processeand activities embeddeah IEnd-to-End encryption system inWhatsApp

Messengerare presented d®w / activity diagram inFigure 5.
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Master Key, M =
ECDH( = S )IIECDH(Eg LIl

A

A

Whatsapp
IDA-14,54.04

Session Initiation

B
B
B
A'S public keys -14.5:,04
B'sKeys- /. Eg
B
Master Key, M =
ECDH( =, S 2)|IECDH(Eg.Ja)ll

ECDH(Eg.S . )IIECDH(ER.O,)

A
Root Key Rg=HKDF(M)

&

ECDH(Eg, S MECDH(ER.O4)

B
Root Key Rg = HKDF(M}

B

A

Do=ECDH(Dao Dao)
C1.R1= HKDF(Rg,D0)

Dp=ECDH(Dgo Dac)
C1,R1= HKDF(Rg,Dg)

A 4

A
Message, Key
W= HMAC-SHA256(C4, 0x01)
New C = HWAC-SHA256(Chain Key,
0x02)

AES256 (M. P), HMAC-SHA256(M,. P)

B
Message, Key
W= HMAC-SHA256(C+, 0x01)
New C = HMAC-SHA256(Chain Key,
0x02)

Da:

Figure 5. End-to-End encryption system inWhatsApp Messenger
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lation to decisioamaking and their personification in the National security protection system of the
Republic of Bulgaria.
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dzd Mis j eise Ols O.

lted BBWOWOOdzy 2O fodzsyjdedy dz2O o882 d20 ddzd dzO o
shMde&e®@dzj Iss dzO 9ol Istej "dedw tjH fHtoj &3ddz0eo Ols f tsH i Cfs
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DECISION MAKING IN T HE NATIONAL SECURITY :
GOVERNANCE, COMMAND, MANAGEMENT, LEADERSH IP

Maxim M. Alashki

Abstract An overviev o f the concepts of Agovernanceo,
ment o, and Al eadershipd as constituent el ement
which appear related by certain criteria, as well as very different by others.

Keywords governance, command, control, management, leadership, National security, Decision
making.
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ANALYSIS OF THE RESULTS OF A SURVEY CONCERNING THE
SATISFACTION OF VICT IMS AND PARTICIPANTS IN THE
EMERGENCY RESTORATIO N WORKS AFTER THE EX PLOSION
IN THE VILLAGE OF HI TRINO

Yalchyn I. Rasim

Abstract On 10.12.2016, the largest railway accident in the historyub§&ia took place on the
territory of the village of Hitrino, with 7 dead, 29 injured and huge material damage to the
infrastructure of the settlement, an incident without analogue in the history of the Republic of Bulgaria.
The purpose of this study is track the satisfaction of the individual categories of victims and
participants in the liquidation of the consequences of the accident and, based on the results, to develop
proposals for improving the organization of rescue work in similar incidents.

Keywords security, personal securityemergency restoration worksextinguishing fires,
protection of property
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MODEL OF METHODOLOGY FOR FUNCTIONAL ANALY SIS OF
THE COMMAND AND CONT ROL SYSTEM (C2)

Ivo Radulov, Teodora Georgieva

Rakovski National Defence College, Defence Advanced Research InStitiigie
l.radulov@rndc.bg

Abstract: The report examines a mod#l methodology of C2 systems functional analysis. The
analytical framework adopted is the role of C2 systems in supporting the commander's -alealsiom
by timely reducing uncertainty about the optimal course of action regarding a specific situational
s@enario. An additional requirement for the system is to provide information that supports commander
proactivity and action in the decision cycle.

Keywords: Functional analysis, command and control system (C2).
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16 Malerud, S., Feet, E. H& Thorsen, U.A Method for Analysing Command and Control Systems. Published in
proceedings of the 1998 Command and Control Research and Technology Sympe#iini/7, 1998 NavaPostgraduate
School Monterey, California.
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COUNTERBATTERY COMBA T IN MODERN OPERATIO NS

Veliko P. Petrov

Faculty of Artillery, Air Defense and Communication and Information Systems,
National Military University Shumen, Bulgariaveliko_pp@abv.bg

Abstract One of the most important tasks of our artillery is to fight the enemy's artillery. The
counterbattery fight is assigned the primary task of immediately striking the artillery batteries and
other important (primary) targets dfie enemy, related to their fire activity, at a considerable depth in
a short time and under all conditions of the situation. Therefore, it can be said that ground artillery
should be ready to rapidly concentrate anticipatory coubtgtery fire in the dsignated area of
responsibility on each threatened direction. An important role in increasing the firepower of artillery is
played by the creation and introduction of weapons of modern automated command and control
systems (ASCU), which unite in a comni@mework the means of reconnaissance and defeat and
significantly reduce the time of the "deteleffeat” cycle.

Key wordscounterbattery combat, operatigreaitomated command and control systems
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os2dzO0. Ji ftesmils LO fsMmMisdeOd dO tcdzjots 653 9
Hd dstsMis tsIs fstcOL WoOdzy dO fteslsdodzd S tso Ols O DigE @ dzt
A sddlsj ot2Mcd.

vsOCO0 ®hj ftejL XI X 9j¢ d o dOyOdslsts dzO XX o
COlts: AnHj2Mmbadwy dz20 ctkzfOlsO BOIOtjd o Otclsddzj te
tcj " O 0Odzgj dO LOHOYdIs] tisHHgAQdgjsO&O, cEbP Btcd OMP
Otclsddzj cdw (UsizEtOB BEOBHAY fl cdw O MEtstosMmiste dz
d ftsdwisdjlsts AOtwl8ddzj cd2MS O BESteB OO

Il Al tcOoaddzdzd SO L O tBRyjddy d Hj2 M dd sz tc
ZOdZzdw 9j¢C 9 1 ZeOtME OO Ottdkdw o IktsyctoO 11 ddzO
dzj cdwWIsO IstcWwB9o O HO ftojol LasYHO o Gi dgv, HOQ] -dzj |
tedwo.

ltejL 5 tcoOIsO Mo jlstsoadzO o2 dz0 o Olc@ddAsdeO s
MydlsOh j L OC jn0ode@zdtsly dz@®H Oyd dzO Otelsddzj tedwWIsO @- L
~nO0 M jydOdzded Otelsddzj ted2mMCd ctokzfd. Jtdvd ttOL BO
BStcBO 9 ~atSHO dzO olststcOIsO MmofjldststodrO twits 2O M ild d jols |
Otclsddzj cdw ol 8 ot2dedlsy fj tOLGAz] Y HOI dGsects Mmd
sedzj os ftojol LotsHMlsots dzZOH fteslsdodzdC O, € Olsto -]
dz2d Cso O Otlsddzj edv dL ZOudEzpirdzzOL OB OB O My
Otelsddzj edw bkOHdydtsdadzs | ftoj o) L FCEDCHsAzGs j Gitatacuds jf
sOCIduimMéd. 1 O0dzdydjlsts dzO Mmi oatcj g degdz® Otelsd dzj ted"
2Oy d 5 dz0 dzdzts WA®MIsEPdzf o, d dhMbststedyujMSo §O®]ls.

l Mmi otej digj dedzad Ekfmdzseo dw L dzOyJjdedjlsts dzO B st OISO
tcOMlso O fstcOH Mdzj HdzedIlsjy WOCIststed :

ikeo jdzd yOo Odzj @ tBh dw B2 &O Otkddjtd?2mcd
ftoeslsdoedzd € O;

18l zedzd S Oydd o twikmMSdw oftjdajdz 4 yoOls o o OdzS Is-d3D3 b5 fptic-p 1B
dzpo .
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I z2OtcOMiso Odzj dzO GlsdetsMmdlsj dzdzgdW HW dz dzO MO MBS SH dad Is
O sOCO MmMihts d dO BOLOtidlsy tjOCIsdeded MdMmEi B L
tcQoadzv ja3d ©OCjlsd (Jut) M Oolbtdsdtdd Mdmisj 3O L O dzO

izo j dzd yOo Odzj RGs dtaly drdsjotisds2smC disy d tj OCIsdgded B O
Ldte0dz0 MYmEEYdgo P@Po dzj dzdj (duasv) ;

ifsoedh Qo 0Odzi ol L Bsy desMmisdlsjy dzO Otlsddzj ed2mMCdlsy,
2O fteslsdodzdt O L O dqLYtsdL 90dzi dz@ ;¢ OMJlIsi yded d o dMts

i dzOfMmlsi §dr O Mmi hifmlse jded dL dBj dzj dedw o BB2dzglsts dL
dzedw d ctekzf d.

 Hdz2O ®IOYHAAS] L OHOYd dz0 dzOh OIsO Otlsddzj edw J Bt
10 CBdzstcOB OISOt 2 20O BBGBO Mj ol L ZOCO i tcotsMmlisy
Otclsddzj ed2MSdlsj BOLOtjd d Htkzed, Mol toL Oded jfir IswAc
dzd dzO fteslsdodzd ¢ O, dO L dzOydlsj dzdzO H I (gezsa d z@&z® K. ¢
dso COO. [ kts LOMts dBsyj HO Mmj CO34j, Y Otelsddzj ted
B H] ©® ctltsodesmis Bl oL ts HO Mi Mej HBISBEYO O dL fftcj oC
LsdRzO LO Bhcetottedshls &0 sMwits s L OMstedh jddlsj d&o

l MBS OO BBOdzj otej detsfls d HOdzj SsB2desMils  SL o 5dzW ¢
HO BI HJ © MiMmMsswdadj HO fSHHI 6y O BtSW dzgO dBOdzj 9 toj C
Otclsddzj edwWIs©O dz0 { totsls epaOdpflEf@s j$ Q 1OH OjyH|dz@z06 HADdZE@IStOs Odajl
Zdw M MlsOs HO Mj MiteddiOls Btsjcesktsd ¢ sdfodz S Mg
dzed St sdzj dz2lsd MO Y suHmdmlsj i3dlsj L O teOL kL dzOo Odzj , L
jdzj Cltetsdzdz® BtStGBO. 1 0 IjLd C sty dpQol Ldddzim ® @O wd® |
dzj L OBOo dzgslsts § stcOL Wo Odzgy dO Otlsddzj ed2mMEdlsi BOIOte]
o0y dzd (§J oo tsfls jidftgjladddaddrd S, dzddzGdz@ dfOyd s dzdz© HI dzB sy d
Csdif dzj €M IsStewB9od O HO BIiHJ oaddzOcd o ctlstso dztsfipls B tol
BOIOtej jdz tsci dz 9 tsfftcjHjdzj OO LtsdzO L O tslsetso stodzts

Jidli s tsls oz UAzdzfsIE OL 8 ©, Yy M Toodh OosOctesdv s
esBBO 20 fteslsdo dzad € O d f fiplsddjcoCiisiO fjdadHiSgi %dRED g2 deCds
dzi MOIs LOckBd O ftslsdoddtO d M TSHSBYOWIS dzj Gtso

gl o d3j MisczRFSOO H tolf 18§ OMis Oez@rindz® | tc yEBRMS[] daUstfsts dzdz® O dzj
scdzj offls Ptodpdely H s Otc OL Wz Qedrjls d o dzds tetizdf of leefjsj g Uafivj § H dzO
ts s ) dzts o elas{ Astpld dzC g H M s P & dzezOdD® elzgz i35 AL tc 1 O teffdssjdz’ tso j Is
i fipdsl te ls sdizzihf ddz toIs jsiizsdn® czdzj of o s O tc dgdols H Gp@ez@ ts § | olstiged W
dzs 0 i L H,b hsdedizdzts dzdbLc@tS i ¢ d ©fiziad Q ysdfizf ts,&zis tkis H d dgdz® @egz® tc § dzd Is §
W tsto dzd to st lERidAd @iy i0e d3j ftstidddtisQ ndf almtfiq) Hzd M sy Qlpj RedBjdzd L d tc O dzj
df sH QOazd@dgits s d o dedyq stfefdftdsizif d s o J fdets o des Mtej HMlsots L O ¢
11 dzZe OtemMC OO Otedldw | Htsdzj o OO Otclsddzj ted v .

[ Mdeso d&Z2OIsO yjdz dzgO M 9 B MisdzOIsO Bcecdzj 9 OlsO  SHHte!
ftcjol LatsHMmise s dzR@Y tff asdzjddzfl2fI€ @ dED dzOdzOMw ded sy EZH Ots
2ZO0 MdMmisi BOISO L O CtsBOdZHO Odzj d EftcOodzj dzdj dd o B2 T
LVY9 Odzy d&O ctkzfdttseaCdlsy o d&OfttOodzj dzd) dzO BkHOtdIs,
o 52 MC (.

[ bE\yGBfsls dz0 OtlddjtdvisO oi o oi Stel 3j ddlj ¢ tsdattd
Md oeBHdRO M tBdSCdte jdd MitjHMse O L O fsttOL W Odzgj T
fstcOLYoOdzgj d Mj dLYBdzLeaORO oMmMdyusSd odHtse J dadzsi dz.
90RO tls OwlsddzjtedwisO oi o8 ol st yjdedlsj CtsdaW dgd-Cilsd,
9l LotsHMlsoats dzOH ftetslsdoadzgdC O. | Ootst 9 Odgjlsts d ozHi toy C

B

194 . [ o dfts cQajlotste S dff tsCtisd jARIAsAAp tc © 4 to 1 d da(f figi Olafg | fEDdzO s O s¢ dzj o O
CH zbkd®kjd 2016 ¢ flstc. 8
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Md LOCdz®E yoe O o dgjfftej Sl MdzOlsts § s Of v Oslzy dz
disj ®tedzgjod MecjHMlso O M ctsdvBO JjW,jiSCldaedsst
90 B dzgOh dlsj owB2MCd.

dzj © OlsO Otclsddzj te-Bsh gestsMmzsatpso § z2O2tscdzj 9 O
Bdtetso Odzgd W o s j toc Gyds] IstgOL dgdOy dedj W = j- Ootd ASdBQ to
OLWYoOdgy dzO fHfteslsdodzdc O©. wvw | MfsmtssBdd o ¢ tof
LO M ftedSsmMdzse jdzedj] HO f stcOLWO O tcOL dzestsBGOL dgd
ZO0 tkCtdlsts ¢ dd HE@dYfisEfdztsy j ded dzO B2 2O § 5L dsyd v
BOdZH o Odzy d EZftcOodzj dzdj dzO Y tSHELOL HJ dzj dedW , 20yOMmlsc

ro fsteOLdh yjdz 20 ftessdoddc O M COCoatslss d H

1 slsCtodo Odzj Is i3 jdafls dyty fiflsIOO dgfo dzj 2 detslsts dH j dalsd W d Yy

I sftcjHjdzvwdeg dO tOLMlsswdgdjlsts HB yYJj dzZs©O, MY tc
ZOBJtLO © LisdzOO dzO HtsfMj cOj ddsfls dz@ tsci dav ;

1 sbydlsOls fj EmMzsedwlsO, oddwjihd ol tochnk Isdsydst
Cdljy LO flstcj dzB O;

T ftsmMisQowdzj dzO L OHOYOISO dz2O ©OL YjsO dzO tstei H

1 &zOMmMtsyo Odzj dzO Btei Hdjlsts 8 yYj dzlsO, GfHEslstsa C O

I sftejHjdvdy dO tlsCdsdy dzdjlsts (ftsdztsy jdad j Ists
yJ dzls O;

TYsftcOowWdy dgO (zefylseOjdastoQdiJs dzO Ctstej Cydd) ;

T ftesdLojYHOd d&O hj jHdd dL histe] dz;

1 EMlsOdzsow o Odzgy dzO WOCIKO LO ftcOLWYWoOdzgg dzO
Miste] &zB OISO ddzd dzj 2 detslsts f tetsHI dzy O Odzj .

1 sdzOMmlstswh jdg 3O kfdzsoedw L O OolstsiBOfsd Oy O
O ItsydshlsisO @O dLydmdzdlsj dzdzOlsO ttOBIsO d dEHBBO!
dzjdzdj. U9 O HBO jH] HBS COYjMmlsejdzO tetsdBw dzO fig- Ot
Istcj dzdetsisls© dzO® Otlsddzj ed2 MC dlsj fdafids jodsdL. d3tgycddsjfplsd
9 Ols 5 &EOcApdcQ ddgr j B3O, o Cdzt¥ yeo O O: L O &3Odzgj dzO
5cEi dz 1 BBOS M d BO dzdzO -2 fr) Sysftetaizfiplsfts | CAERM fipldn C1O0Q@Zj 1 dz0 £1  (
dzj od &ROdz tsei tc) d LOjBO Hikza® sl ®r tzafls tz C o s dgj
BOjtedwlsO dzO [1 tsls dsdj dzZsO dz0 ¢ tco d w5 ddgdipsiads oz

ltesBdzj dzgdIsy s Mmi MdatsislsO dzgO CtsdzlstcOB OlsOtej 2 dzO s
RO o O COCot ftoj HMIsODMG e @D Ist tsHRHE tefi 9XOC & sTc@ists dEOC dz
B2, HdMsOdydtsdzdzdwv s tOLctesds dz20 fteslsdoded$ O, tscd

10 fitod il fodvilsdwisO Atcdy ots MeOy j dad jso>
j dzdzOIs © Is j stcdf®@ dnsl2j dzO €@ G 1-1jAOMd 2dnC V¢ dzjCedl®O LS-ts dz
9 i MsdzO s csHdddlsi @O | tstcOIsO Mo jlsso dzO o 52 dzO,
HO dzORdEO dBwilsts ol o ot ddzOlso IjHBtedw, S EEOEEJ
sBtcl N-Odesdits o dzd ©3Odedy dO ftesBdzf BO L O Isi e dai ¢
HS9 JHOI HB L dzOydlsj dzdets dzOdz30Odzv 9 Odzy dO L Oc kzBH-s
odwls BB2 d HMIsOdzydtsdedzd W Ils tOL Gletsdy dzABdY talists t®dkz
fsHHtl SO {toj 2 Of i dzjdH disffds jlneliStcL Odzed Mmi M L dzO ymy-Is j «
sojddlsy ots2MCd d HOoOdzj dzO ftedtstedlilsjls fted otsH

[cdzj osksts MOy jddj J Bcdzj o dertss deoes g Isfpdsy ks Bls
dslsdfdzed d jHdOCod fts Btets?2 tscedzgjod MmMtcj HMisa OY- tc,
sots My HODO dz2O dzd ydedw Mmi MlsOe. vt O tsL dzZOYO9 O
LO HO ftstcOLWwWe O yYyjdzdegshstfi @3 Y HGdnlstefjdzf | fgo ¢ W

20l . 1 jkttse d OolstmSd CtdjSClsde, §oipdpelziiy @ BGLO d
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i Hi ey Odzed jIsts 20 e dzj otslsts MOy jdzdj  D- 56 dzj
O BtsteBO. uW fHtojHMsOodwo O Sl dzj S tlds d3j ot
O, ©OLEL dZO9 Ols jsdzdgdidiz jj o Bis | H fiplg B | WO IO LD k1 tcC
i de d fdSstsojlsy (ydddstetsoajlsj) L O Eff tcOo dzj dac
HO dzj ftoj €I iMdzOlsts o yj dzdw Wtetsdzls dzO o sH j dzj
HO € Odjs sdz@ tedfO figlssiHfjOls j dzdzd, IsOC O d fted lsBtLO
1B@OMBBWﬁJ$ CdzlstcOB OIsOtej 2 OISO BB O M 9§ dzOdzd
. 1gj00 Odzls d & dzOIs © ¢ ts dzlsjtc CRB@XdsA@Xtdg] j2talz@rds, © B jts to@®t€s dixdzj to d 2 fi
o dzd € © Mjf tefj SitefO LABYWIZBSIsts dz20 B2 dzdIsy HJ2Mswdw. U
Msls©O HO M dqLitdtoO i ddtsy] ddts dOddydzdwls ¢ tsdf
BtcOBtslso O dzj ftcj $1 MdzOlsts f sflsi f 8 O OlsO d dg¥ s@RBOYd W
Isd o dfOusdAs tc OB Ols Otc P&l R BEHEGIS] Mtcj HMiso O dzOO-f totsls d
slsts dzO WA dzOO sedzj 90 HJj2desfls. 1t ftstcl -ug@ &S Hj H
otej BBd LO dL § i dzdzi ded-iOdz@ 5L @O O g O BzO 2 bz dzfled §f Rtcj H Mis o O
11 92dBIsO o 1 jtemMd2MCdw LOdzdes CtdzstcOB Ol Otfj 2 dzOIs
dlsj Sttfkmd, O LO dzj2deslsts otsHjdzj MO Mi L HOOH j dzg
J 0 bkjiLd Ctd@3fdi i WedlydsdOdkds d Jdistt&oOydsd
O ftcOQodzjdzdd G dgv dO fdzj 9 OlsO Otclsddzj edw Auv OCW
1 Cd3f dzj € L Odz® O iy dztE) GHO@AINZOT PQ 36, d C BN s E&EP-@Q O3 @
WEdeC yduosdzOdzdzd, tsfitcjHjdzvIls CttcHddzOIsdlsj HABO 2fflsdm dzv
d 3Ol dOHQYMdils® ls twWOHdBj dzj Slstetsdeded sy Mdzlzh j dgd-w . v
HJ
HO

FTa20 &§5a9%
T =80
[ )

FRTEg S0

jdzv s CtsteHddzOIsdIls] 20 Nt @RisD RIRUsdg el dL flstcj
dedlsj o yjdzlsi O L O EZftcOQodzjdzgdjy dzO t¢Ei dgv;
Mtcj HMiso O L OB @ Is@@D\W o QziRHISfOdA2LOH3 , 2 mMm MOBs - BH dzd
d2Hde di5Gmsmz MOBSA sHdzd cOkmdud fMicd ke Gs-MO MM
Bflsk L O BEKkRSOdMR&Gs-tsHdzdlsi Otclsddzj ed2 fifé-d H o
fdzi sdetsfyls dz0@ tci dzv P SMDRStsdpEHdiy 9 Ols Ot O% j
d 30 6 4 4s ME lisdidr dg@ds| d sBds® dzd j dzj osd dzelsd ) B et dzj f t
sls jJHAZO fE2MiBo0 EMOdss O (12 t©OCjlsd) Gl I
0. 1 0OtjL dzOIsO ©Otis¢daE ©dndzd d idaOd 1@ S L tcd o Ols
MisOdzydtsdzdzts H j 2 Mlseady .
O Bjted COdMC sIsts CsdBOdzH 0 Odzj 5 otejd3j dzO o H2 dZOLO
BOdzdj] dzO tstec OdzgdL qtcOdzj Ists d otsHjdzj sts dzO CtsdzlstceOB Ols
)i e YOMmls 6l BSktBOLO LO cdjot ftojoi LasHms s
MtcjHMisoe O O fteslsdoddS O (Otelsddzj tedw d tu) f)s- &ydl
sdo dzd S 59 Ols O Otclsddzj cd2MC O ctokzf dqtetsa C O, jfMoj LGisHEisdca
O MmtsBMmlse j zZOIsO Otelsd dzj ted W .
mMzrsfi sdedv Ctfi3f sdzj dzls fMdzj Ho O HO M WsttddtcO
dWilsO LO BN O BHHEG ¥CO. dwl LHO9Odz Ists dzO Isj 1
jozdzts etsdzv 3 5B dGZdzsls o L @z @15 Jstotzs 9 OO H O df-d3© j df
dd MsOdydd d HEkded -chiftaHdEds oHO dzeOs UefOdz@. L dzO o O d;
' dilkdlsjy MismMsed LO otHjdz dO (tdstcOB Ol Ots
Cd Jjdzj Bjdesd s cwoebdizsoddyb S Bd dafdd toff k
dydd dzO0 f sH te®L m fatfjudedn'¢ 50 100 &z Ozl d Gxglzip
o) ), COCkt d fshmdjHss Olsj dzdzetsfylslsGO-L © dL
Htsj dzj Clstotsdzdets ff sH Qo W dzj .
5B d dzdzsislIs© d Btetsdzj 9 OO L O dls® O dzO
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&

RoO\z v wOQfBAzdS Afcdzjot ftjol LAatsHmisats o fjtOyddlsji, ot
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kO L O BBKBBO f dzjvV dajftejCi MdzOlsts Mj kmdztsy dzv o OL
fstcOL Vo Odzj -BilsDe @ .-jolffL Hef@2dz0 h3tsy § HO M f tedij &4
BOIsOtcjd tOLol tcdzOIsd dzO tscdzjod fssrdydd, Isi 26-C0
dzj o tslsts ftotslsdotsB steMmise ts.

Pamoo /10K aiEioneH

KOMILTERC
ANFTPO 36, 37

‘ ACYONA

“Taxpaimp”

Menrnp 12 HeHibp 33
¥IpaETeHHe 0rsEHA ¥paEneHHe 0 bLHH
HA baTapen PC30 Ha 203,2 /155/ ~na
MLRS CATH

Earapea Barapen

ANdcektOsdtf dzj § ) L O € tsdzlstc OB OlgfAtdjRdde> Bdis tdfBRO  ofrjd jLdRj O HAG
1 jtemd2MSdw LOdkde 1991 ¢.

] StcOL W o Odzj Ists LdED Sz deHtooQdeild bk tcOo dzj dzdj , M
LO tOLkLdOosOdz c¢d fttOoad MOt otcj d3j dedets dzj BStsj )
Mdlsy LO CBdlstcOBOIOt] 220 BSKBO EZMFWweo Ol HO Is¢
ftcjHd D dfmOETWwYHdIs] dO L OMj yj &ZOIsO BOLOLjW. Ut
ftetsyjMdlsy LO tftejHjdvdy &O HOdk]l] L O Mflstkj-ds
tcdoOdzj Ists dzO0 el dgv hj Mmj otHd dzaf L O d3ddakfslgts 1O
ftoj Msts?2 dzO Otelsddzjted2mMCdlsy HYSHtCOLH]jdzj ddy d&O t
ZO B2 deslsts-G hlrzgzsO o MidzPP j dz, L O MABJIsCO dzO ftjHOO
ddzd dLftsdzL 9 O0dgj dO jMmlsjMmlse jded EStedlsdw dzO d3d Mlisc

vy jh deslsts Os tﬁﬂs;dzBJGOdzOlsOtsj-@tslzﬁvis@OlsaCBtslstﬁ)udztfq’ﬁﬁs dzcC
sci dzgp iftsC OlsO jWJiCldodesls s fstcOL Yo Odgjlsts dzO
sedzjod HssLdydd, LOadMmMd o tjhOaOhO Mjfjde Bsls
ol LHj2MEBgddddSsoadls] tedzgjod MicjHMlsea O, tsls ol
Bsh dzd tsedzgj od dzOdzjIsd d fftetse jyHOdz sts dzO th’lsdzc

10 M jhdets otsHjdzj dz0O CtszlstcOB OlsOtcj 2 dzOIs © OB

sj Wt

B fls v sdgArzdgedmsO dzH e dlsj dz0 Otelsd dzj e d 2 MS g d30[

\vStsd s ttMCdlsj otjdded M jydOddmisd §tef H dzC
0o Olsty dizligtso o tc Ok O Wad OG f dgtfiztizj C Md ) § ShissW dzj dz
fSEOL Yo Odaj 2O fls t€jddzve" Qfldstitc | Qftc lsigalz fictef@1df o dzd € ©.  u |

tcOL dzd ydzed MtejHMIsoa © L O tsedzgj 90 YsHHGI SO dzO tOL
HsfMisOlsi ydz® kdzdo j tmOddzshls dz0 §shlstsj ddjlss J-d
1 dzdzv @ OdzdIsj L OH Oyd.

[ekcO® yOfmls ©lk otjdddlsj Mfjydodkdnlsd, cBOYj
dL i dzdgj dzdy 2O M j ydWdydzed L OHOYyd dzO B B2 dztsls@ |
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dzi d EftcOodzjdedj dO tscdzj 9o OO fHHtl ¥CO,dzgjls. £ tsg tsitsf
Bsyj HO M LHOH] tjHdUYO dgj zHtsBMlsa O ftod ki o dzj dzd
OB OIsOte 2 dZOISO BB O. | Bdses MAuzkzyod IO JdaG ¢ tsd3t
By dzsMislsO dd3 HO dL i dzdzw 9 Ols tc OL dztistOK td ® Odzk tsLBG Kl § di ¢
HO BI HOI Ekdzdo jtcmMOdzdzd o B2detslss Md dL ftsdzL 98 Odzj o
LOMts IsOCdoa O Ctdisf dzj $fid BsecOls HO Mj Mi LHOs G- € Ot
dzd d EftcOQodzj dgmMCd MlstclzC Iskztedp dAf tslad j s E[" 3 OF txog Qf dizHdBAE) dgc
90 dzd LOHOYd Bl tiydd3 dzO0 H iy EkteMmlsets. 1t Istsw-d dzOy
COCod Bedzgjod LOHOYd dO B2dtslts ftsdzj o MdMmlsj 3OO

RLatSyHO2Cd s WOCIO, vyj Mt mMisy gzd®Ils®c @jct @ Iz tciff ©
®Bsyd HO Mmj COMJ, Ui o Miotjdjdddlsj sfjteoydd v
sls MisteOdzO 2O fJtetslsdodzed st O. uvwiLoadBsMislsO  Mmj- ko j &z
dzj todzts BB BStclzH o Odzj, 2O OMidapalzgdzji, of tc dzsof Wasimis e -© d] tod
Hidei Ists dzO el dz. v 0O dOZOEO ftod § zOdzdtcOdzjw -dzO@ 56
sdw ft5 dOHjYHds ftodltcdo Odzgy dzO tO2tsdzdIlsy L @-dL § ts5¢
dz' sl o d twWO2ddlsj v PdzBlsDtc) P y@sBlz] i3y j L dOydls
fteso jyHOd] d2O vyJj dzj &zOMmsyd dzd BOME dtetseol ydzd ds-d d3dlsC
odh Qo 0Odzgj dO EMlsts2ydesmklsO dzO0 Otlsddzj ted?2 M¢ dB&-j ¢ tsH
dzy dzO e dzj 9 d WEBdzdpts dff] dedeEzO§ Mfftsdzr 0 Odzy dzO B tsR-dzOIsS O
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IMmMduyuseé s btseO fseadh OO jWjSClkdodesmMislsO d EHtsBMIS.

Abd&6®dz Hskcdlsj MdMmisj kd s kssLd § &zOfm.
dbusu Mj dqLitdLo O Stdidjsly cyls sigide th)j djdEdsds

tso dLAoBH: btOodhfstelsdkj dd d §jdshddkd @om-j G
5j dgPSd Y JetMC sy dudd d&OsdcOydtddzd §tdeted, ftsc
LO bkiwOodzjdedj, Otelsdazjted2mMSd Y desCsdf Onfd, GHs{
tetsmils dz@ MdzOwWHdIlsj d Hte.

sEBzddC Oyd sddz00 Mdflsj B0 &0 ¢4 s uf dfLicftsmox HodEd
QO. b OtcOIskztcOISO L O ftojHOo Odzj dzO HOdzdzdlsj tsfd ¢
sBdfigj dz dz0 yYydhWtctseo O dqdaW stcdzOydw dd&jyHEZ Lo jdzOlsO dzO
ddz¥ sStecsOUdY M fedstedlsils dzO HOdzded s .

1i L ks dzgsmisd sl b @2 @ BLOL W o OWBE | G)RIAAy jidre(tsly d o o
slsf bMdzOls jHddz BisjStsdfdzjSls Bs2ded ftedf Omd € st

VHO dzgj blstcOdzdL Jtic® 3 BOkOtjd GlsCtedlts tOL § ks
qdzd 2 BOkOLjd ESttdlsd OSCdo 0O dO [}

VHO dzgjblstcOdzdL d tSCe dbs s B BIOO t jsdts sisdzd dzj B to s dzd to
| stei Hdw/ ddd 2 BOLOLjd EkCtdlsd OCdoO &O [ :

VHO dzgjlstcOdzdL tc® 8 BOKOWL) d 2t 18[0 stk tefd |4 totef@
{1

VHO bddhtsyd 1 BOLOLj"Y skStdlsts ©OL{ cdsh jdd g

VHO Ekddhtsyd 2 BOIOtjd GlsCttdlsts t©OL {f tsdztsy j dgd
{1

VHO bkdzd 4sysdsCIcdlsts t©OL fsdsy jdd BOOtjd d&O [}

VHO dzj blstcOdzdL dic® 2 s1) [/ Auvf/ dzO0 Otlsddzj ted 2 f

VHO dzj zlstcOdzdL qtc® 6 t©OHOWO dO ftsdzj 9 OO Otelsd

RLOMBHC(J:

1) [fdli b s dsStOdkddlsy ot2dd d ol stei ¥ Jjdd €
EmMiss2yde O IsjdzH jdzydw L O o tsHROMS tsdzQtsepi jBt€idy jL @@
ZzO0 dzOtcOMmilseo OF OISO twsdw dO0 Owlsddy td2 M dvw icls daz@
Otclsd dzj ted W 8500% tHC S W B d3 d2O tsedzj 9adlsj L OHOY
o tfjtOyddlsj. _ _

2) dptelsddzj ed2mMCdIlsy MdMmilsj dizdd dz© o stel ¥ jdzdJ o
LO vy &BsecOls HO M dLitd. o OO izOEOL 8 s0@dzp da
MY ddKkmMisusks® O fsCO0L0O, yj OwlddjtdwlsO j o M
BstcBO d M IksoeO HO ki tthd fmMisdcOdzj st dzO tscdzj ot

3) v odzgjHtGW 9 Odzjlsts dzO (v KudHPlPtcged dzOE B J thze t5 O3
tcso Odzgd fftod CtsdzlstcOB OIsOtcj 2 dZOISO BsteBO HO fMj dL t

VL ®jdjddY o ScOddLOydvko d fO0LO0kjksttdBi d
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i BHO9 Odzgj d2O detso O ckzf qiesa C O gOdBEls djtsd s & o
d, tMmMdceckzttwe Odzgjlsts dzO yJjfMmlsOlsO d BI 6L O MW 2O
Yo, 9 9 jYHOdz d2O BsHEzdzddw ftddydf dzO B2 dzts
an odzj HicW 9 Odzgj Ists © Otelsddzj ted?2 M dldj tcOtr Odgd & thg O dzdh
I Lisy dzetsls Isj HO dLfi dzdzw 9 OlIs L OHOYydlsy §t5 G dz
B dzdeslss d3Odzj o tedtcOdzj dzO Otelsddzj ed2 MC dlsjfp-Mtcj H
O ¢dsuv. 16 IssLd dzOyd dislsdzGHzQJtat@fCldsid CCe dirgigy oftdf jdO d
steOL W o Odzj : dzj tf @1 £ U dyQEd@dEjE@ dzdzis o itste dzj o 5 ff tStc C
f J 6B jdts d&Odsydlsjdjd o M otj B3] dzd@- & Mmdzt
OO BB O d dzj 2 detddsdsd diL @HjOPWHED deg® SHCusdxj of AdsfAs ta@t
4 LftsdzL 8 Odzj sts dzO duvsuv o SRz SMO LO si11
VOolstsd3OlsdL qteOdzj dO ofMmduySd HJj2dtsfisd, MmolstL Oded
COlO, dqLBBtOLWYoOdzjIsts d ftojHOoOdzjIsts dzO ddEGstcdzZOYC
Hy dzj dzdv, GCtjlsts L dzOydlsj dzdets tsBdzj § y0eo O SCtsd3Odzn dqtedlIs g
VfI]JthI’]ISSJdZIS o jdzd yGe Odzi dzO Mmotsj o tcj d3j dzdgs-misls O,
td2MSdy ci dg
Visoadh O Odzgj &0 MCtedlstsMmislsO d dzOH | Y HdesMislsO dzO |
Viwsd i3y desfglszs L O § zOdzedtcOdzi d € tststeH d dzd te O dzj
Mftowds IsjLd dz2O0 Htkzedlsjy Mddzd d MtejHMlse ©, EkEyOfmlses O
Vi doydls dzdzs dzOBzZOdzw 9 Odzj dzO 91 L sy detsMisdIls§ - L O H
Is j to.
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FEATURES OF THE COMB AT USE
OF ARTILLERY FORMATIONS WHEN
CONDUCTING OPERATION S FOR URBANIZED TERRITORIES

Veliko P. Petrov

Faculty of Artillery, Air Defense and Communication and Information Systems,
National Military University Shumen, Bulgariaveliko_pp@abv.bg

Abstract The peculiarities of the preparation and conduct of artillery combat actions during
operations for urbanized territory are considered. In a large population engagement, artillery fire is
used primarily to netralize enemy fire support elements, to gain fire superiority, and to control a
defined perimeter or area. In addition, it is the main means of striking targets located at high points,
the destruction of infrastructure objects for which there is no liamt also for the preparation and
rapid transfer of combat operations from one sector to another. Taking into account all the factors of
the urbanized territory will allow the commander of the maneuver formation to make informed
decisions about the combade of artillery in the considered conditions.

Keywords: operations for urbanized territories, mode of combat, factors of urbanizedtgrrit
engaging the enemy by fire
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l jdzdSts 1. 1 jlktte

RMsstedwIs©O dzO© 9ol tstel Y jdedlsy SCwdaWdzdSIsd ftejLr ¢ smdz
Hj2Msadw s fteOQoaddzs Mj oHWIS o bkteBOdzadL qteOdad Isj
Codif sdzj dals BIsj Isw F2 fld aswizdaf Iskztes Oded L JteOded Isjtedlststedd
CodWdzdCIlsd BsEOls HO LOj BO HEBdddtOh O L duydw,
jdedzad B jteOydd dz0 tslksCtedlsO i MisdesMmis. uvtso O Nsj- dzO dzt
mMsBdzd HO2defsHW s2 fBldso v o MYg ydédeydzg Gdhiddsp dg@S -sls ¢
Isz tediatzy j dzj tedzd M BStcl 3 j dedw s ttOLddyd dz Isdf ( @3dztse s
csdzj B3 KOMd Bl &j Misdaslsts &zOfj dzj dzd j .

o jlsib ftejL HoOHjMj d §i oo dzdazpzsdstiggyd®ls Q Wi O
Sls deOfj dzj ded jIsts ydo jdhj o dBOBSd dzOMj dzj ded 3§ MO
% tsls Mo jlso dzslsts dzOMmj dzj dzdd M dojd © GCwOHBO jIsj, J
BOdZC O yOfmls dL ftsdzL © © L Ots adgfjHiplssiidsdd Isd2@zd fiy j dzdeiizdzd] to©Ote
ftecdjlsts CtOHBSa jIsj, MjdkzOO d Mmjddhddlsjy BtOL 29 Oda
FteB OdzdL dtcOdzd Isjtedlsstedd. AutfistejH ks dsksts dd 1
Mejddisy LO fshist®izflsg j iz lste@®R Mfls g flzdd § ®Odetse j, s
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ZteB Odzd L d tc O dzd (dd©jntg dfidg tead d iz s ©, M j dzdh dzd tsBteOUL O O
ol dz GteOdedydlsj dzO dzOfj dzj dzdls j) ,d3j iJs @ wfj cigij Sozff N stz ths
sjtedlsstedd, LOfdqlj dzPtclsh jedps st jtedlststedd L O ol L Ml
osHd d otHdd BBjSId, flsjtedlsstedd dO IsttOdnf stk
Arts BG30 jls BJdzdOHO s tfj Blsj KBJdkzdOHO HE
Ho O BdZdOEHO ©ls kWA hj ©BdsOo PERIJESHE BdsFse 0
[detsets Gtsdzj B GtOHBsej Nj MO wOLfdsyjd] 5 St
Gdzw BO YOfmls ©ls Mo jlstsodetslsts dzOfj dzj dadj | € tsdgyj o
cjHMise j dzOO 5 S dzdomMEstoatiEbd Qiz v C sEOdH ol
BscOls HO dqLBjGdZO i jt®ydd o ktsBOddL qteOdzd Isj t
i otcj Bj dzdedIsj] CwOHBO j, tsMtse j dzishlctastorjlyddsdgd, i
Cdzt yo O d MmdMisj BO s ddzy § dzj tedzd ¢ s d3lz dzdck Ojydiidts ¢ o
ddzd " dzd 02 tsdzd, dBjMsO LO i wesoadw d GlsHdR dzO
te
J

JHftedwisdw. | ftesmisOdhlss j zOISO jotdzs ydqvw sizO
Bdlsy CttOHBe ] bktBOddL OydqwisO QyhpvOydgtddOH tsdDifls j I
Bl HOIS ®IsHjdzdzd tsBJ CIsd M whdzes fftej HJ dzf dzd G to
Olsj dzdlsoOfn. 1 twWJjLEdsOl dOd yYyso jh OO HJ 2 dshls
OjddlsdiA MO L OMistesj dedP L fizg 9tOO 1 dzdz tpdedd dd Is td lsWlsidz| tc ds,,
ltedd3d tdzO MlstckzC skte® dzO Isdff d ydzO bktes OdzdL d tc © dzO
Vyjdlsi 6 (WHtes M dBOMdoeodzed MeteOH) ;
Vyddzdh dzO LsdzO (Ltsdzd LO ydejjdzai d LO My tstels)
VddHEmistcd Odzdzd L tsdzed, L Oj BOhd ctsdw B3O ff dztsh M
VeteO2ctcOHMEd Lisded, oCdzs ydilsj dzdets y dadzdh ded d € ts &z
sseod § Otey] dzd ;

VicjCtej Oydideded L tsded (Ltsded dzO Ctsdzyj dzlsteOydw
BOdz¢C d  dzOfj dzj ded 3§ MIsO) .

O dzOdzd L i Is dzg@ MlsOIsdmisdyd MS dlsj dHOddeded jLoQc tslAftg B2 Gk
HOO O 9 LBsydetsmls HO M SHtejHjdkd Hjd s dzO L OfMmlist

Nnox 2§

v OB d&zd yoO
vdfduydzets wOLftejHjdzidedd dzO f dzshIsO o kB OdedL 6O
IBjgSIs(d [ Wdz dzO B J ¢ I§d
cOdZOISO IsjtcdIsts
r qdzdh dzd t©0O2 ts5dz 3545
IBJSIsd dzO {( tetsd3d 8-12
RAW tcOMiIstelzC Is Iz tg 3-7
t Ofmisdlsj dzdzO  sStedo € 1525
14 LOMsesj dzd EZyoOmls 20-30

[ OdzdzdIsj o OB dZdYyP01% HEC PO WP T&Gs OddL d
ztsy j @ ytgeo j P €O dzOBj MO d IssLd WOCItte IstewB9oa O HO
Bts2dzd HJ 2Mlse WO deOoy dojuRtIN Cf@s jzteB Oded L JtcOdzed Isj tpd Is ts
sodw L dzOydlsj dzdzts ftetsdzj dzgv dzj 659 OISO G j 56 e OW IO O
ots] dzgdzOIs O IsjrdedC O d o tjLEZdzIOI dO0 IstseaO® otHJ H
Bts2ded Hj2Msoadw. wafjydWdquyudedlsy Mmtsej desmisd dfO0 ts
tcOdz0 Isjtedlstedw ISOCIsduyui mMSdisy HJ 2 Middeddvw LHO@EJifigs-jdB, ¢
tcOdzdL dteOdzdIlsy Hj2Mlsodw MO fjHftsydlsOded fHteiH yd

23y dz. 7. (1) Bl 1 0¢d0 L O)dps tstds? figlsle. O 3dz@ 01D jltc Bls t5 tdsBvYdis O .
fsfmMdz. dqLdi. d Hsf. 1. Bte.6 Bl 20 (CcdzOtd 2023¢3.
24 FM 3-06. Urban operations, Washington, DH2adquarters, Department of the Army, 2013
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j dzj Iss dzO BS2ded Hi22Mlsodw o dzOMm ] eniddsdy dafisiils @ |
2. utjejlsjy d Mmedd Ml ydilsj -yoj MasteseC@dadjL ddtc OCdgisic C
9 HdzO MGEtOHO JHOMS ] d3j dzdzs dzO twOL dzdfywded dac

j —
%)
T
W q.

(NN

J
Ckdzdlsy dzO dzj Btsflsi e Oydilsy HB COdz@kdL Oyd
dZhtf stelsdz®@ Btej ¥ O dzO@ Bj stesists. IHaEs IHiQ- di jz fife
sw, HO Mmj odzkyOe O dzOo tcj d3j dzdzO d dzl stc d301
9 GEOHO MO dOtedyuOded BIs OB eds OdzME d o tsd
jlsy MO HtsB] EZSWLjHjdd tcO2 s5ded, StdAHSs off to ¢
LjBOjB] Ctejftsmisd d HO L OltckzHdwIls dzOfmisi §f o ON
Colstsa CO dz20 otsjdededlsy Wistedsdtetseo Odzd™w d dstcc Odzd
5o dZOHW 9 Odzy dzO dzOMJ dzj ded d3J M@, K Ot dsj- dzlis© OF
ftcOCIsdC O, MO BOIOd Sdzdzd IsOSCIsdud MS dO-ctelzt
ol L BiMdsesaO® dO IsO0CIsdy M OO tBMlsOdsse ¢jG&. 1 0
tdlsstedd ACdOmMdui MSdlsifi ol st Bg B fdk@d | NP BRES
9 tBkzyjddjlkts d fsHElsso OO dO ot2MSdlsj ds-lswa dat
dzdlsj Od3j ed S OdeMSd ot deded MY Jydodzdmisd . ¥ dlsi tefy ¢
QO(l%;s Yywdzs J didesects Bts fpfesmeg jidzd Cego j dzd L ©Odzo B |§ dzd
Gte®OH N

lted fSHESISB9COISO dzO Moatsdlsy oB2MEd LO ffteso j ) HC
stewBoO® HO fmj dzOBdzj cGdzj dzO Mdzj H detsIs ts:

Vdz sBrtsH BsMislsO s WstedzdtcOdzy dzO M kztodsso d tslstow
Hi2fMseadw o dzOMj dzj dzd dBI MIsO (cteOHBo j) ls B EZYJ dad

VHO fj tBkYyOo Ol dz0 SCtdstf jIsjdasded IsOCIsdyj mMSd HJ
EftcOo dzWw 9 Ols f SHtCOLHjdzj dzgdWIsO o dLsdZzOydwy s shdse d
fSHtCOL HJj dzj ded W ;

VdL fiedddzj Ists dzO BJjLYdqdzslsdzd dzj sSOIsj dzdzd Of OteOIlsd (
2O Y tSHEGCOLHjdjddwIlsO ftejHd thMotsBYHOOdzgj Ists dzO dzO

Vofmqdysd dzjtsBrtsHddBd dBitesftodwisdwy 5 ol L d3tsy detsfls
dLfsdzL 9 Ols dL € kfmiseQifiled ydf Jisfisls jobyldplsjdasfn lsbsw, f dL f sdzL
9odYHOd] d fttdetstcd LO BjLH{ zOd3j dzdz® Mistcj dzB O;

VHO dJLYtdLoOl Dbt Oo@GOoLeypPdisL O ftsHEBIstse ¢
dqL i dzdgj dzdj dzO L OHOYd o dzOfMj dzj dets BWY Mists.

lted dLBBtO dzO MY tsiyts edB LOAs Iseftwi2) ded] WHsJOR figls ezdls B O dzd L
HO fMmj oL jdBOI ftejHoaodH WOSCSIttdlsj, ftojHMmMlsOs jded dzO

1 O ffssHtetsB dets t6OL Gz yHOdzy dz2O o) ftesmdlsjy L Of-9tsH | d
s HO Mj OdzOdzdL qtcOIls 9 L cdzj HdIs jo ideO ooty ]ddddi] ISEls dishjiv
YOod tldtsmdes otsH jdzjIsts dzO Bts2dzd Hj2Mlseadw o -kteB OC
HjMlstwOdzdzd o 5§ ddad i) o jtoy oS ddzftEPls do 52 dzO B2 ded s j 5H j 2 Mls
tedw hji MIsOdzOIls dzj tOL HJ dzdzO yGiglso Qbizd i P tc O § is d dzf e
mMzrtsf i sdedlsy o2MECd. rdajfm J BOREEB o jtesWisdats fftetso
o MkOBt LkteBOddL JeO0dd, MkOst dOMjdj kO kjttdlsstdw
Otcd3dd™w HJj ¢ dzOtedtcOls, yYJ IkzHcjp @l ts@zRGIOO0 LusEzRO LOj oS j
OBBjted S OdeMS dlsj oi sl 3 jded Mddzd s Mo jlsO.

O dzOdzdL i Is dzO Mmi otej o3 dededIsj EkteB OdzdL JteOdzed W2 tsdzd
it @O kjrnddlks] WOCktstd ol tthik dLBGLO dOL Y shts
otcl LCO | dgjtsBatsHdBs HO Mmj tOLtOBslsWIs Isjtstej Isd ydac
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% Ppeters, Ralph. Our Soldiers, Their Cities// Parameters@p996.
26 FM 90 10 Military Operations On Urban Terrain ( MOUT), Publication date 1979
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LO drL i dzdzj dedj dzO L OHOvyYdlsj, o L dztsy J

@akTopH HAa YPOAHAIAPAHATA TEPHTOPHS

T Ha HacelneHHs IyHKT Konguryparms Ha HaceIeHHs MyHKT
(rpajIcKy MU CEICKN) (JIeHTOB WM KOMIIAKTEH)

Pasmepute Ha HaceneHHA IyHKT
(MAITBK, cpe/ieH, TOIIIV, KPYIeH H Merarolnc)

CTpyKTypa Ha 3aCTpOeHATa TePUTOPIA
(yimigHO odopMIeHHe, IITFTHOCT Ha 3aCTPOSBAHETO, KAUECTBO HA
3aCTPOsABAHETO, HATHIHE HA MOI3eMHH ChOPHKEHHI W KOMYHHKAITHH)

ANfE OOl sted dzO bis OddL JeOdz00 Isjtodlst
odzdW jh g diBQ BIgGRdglse dv 2O Otlsddzj g™ lsO.

) sH Mfshese dO eBs2ddlsjy Hj2Mmlsodw dzO Otelsddj ted
dzdj O fBHtOLHjdzjddwisO, tjHil dO cedzj o tslstsd-9i 1
ZjtedwlsO, LO HO fj toj OdddzQ PO dzjCedie izt tis WEis of st
N sMsei s d® Bs2ded Hj2flsadw dzO0 Olsddzj tedw s@- o
COLOd dz0 W dcekwo 2.

Adek®f sBsB 20 Bs2ded Hj2Msadw &O Oklddjtedwlso
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1 ©OH Ml MC @Ezdedzd ¢ "d d t6OL dzduyded §shistes2cd kM
dzdlsj Hj2fMkodw &O Otelsddjted2mMSdls] §HELOLHJ dj ded W .
odkzdw | s tOLfdsyjddjlts @O0 cLOHO, ¢i MstslOlsO d =
9 CtOBHMp BBJCdso jds 5 dZOftcOodzj dzdy d&O bkddydlsj .
dzj Ztej H] ZOISO  d&ZOdzdtetso C O dzO GtOHO L OlstelzH dzgv 990Is tSte
dzjded jIsts dzO0 Otelsddzj ed2MSdw c¢i dz d fOod O#kBgdzj ted:
sdodzd CO. 1 Ofteslsde, f tcO8 tbizd tzy B bztsls tsW § tzdzozic Qe dff-O dzbiztf tc
yd ) cetdj B §oshoHd, §0kStsej d MiSOHdBdd kdzj fjdzw
Hj2fMisoadw. zdtsCdlkj bddyd mfshtsefiss Ols dusQ Hfasdory dac
ctso Oded™ ftojHd ofMdUuSt &0 MOBSEHEZOSO Otlsddjtodw .
hjddd C1 8 EMbs2ydossmislsO dz0 ftoslsdo ded$ s Ols OO-tslsB teC
dzd YOo Ols ©BL KO, BMitej kO d L OlstelkH dgO» isizj ) O elf thejtsc

dzd € O.

1 swils 9 1sdzc;d3q’ dzOfMmj dzj dzd &Bj MO Jtoj HYf sdZOCO dL §t
oMmMduyusé s L O dzj ZsteOdzdL qteOdzy dzO Jjdzj d3j desdlsj L O 56 dzj
sedzj ots ftojol LasHMmisats d € sdzlstcdzditas@inde). dEGN oty s jlsHisjode)
s MejHMlseas L O foteOLWoOdzy dzO yjdzd, dOBJte®Ld My
tkClkteded tSBjSId LO Ctdlts dv RO sScteOddujddj, O M
Bs2dedIlsj Hj2Mlsoadvw sl JHddzq’tﬁjQ&dSBlcOf})tsquTGIch:Lu’tsleLmt@E:ﬂ
Mstej zB O M cOkBdyd d dBddesrmoel tcOYSd Mj ko j ded yOoe O.
90l BIRFBEFGsH sL OHOYd L O Mistej dzBO M ot dgjtej daj .
sl dzv" LO LOMmdzj Vo Oudeg Odfj isthyo de® W dpPUAs dzls @L f dzdflz ®1 tcd o O
dedyj des L O HO My dLeBjGedaj ftejHdLOdGCoOdzj Ists dgO® dzj ft
dd S sodlsj OHOtsq’ Odzls j dzad d dzOB dzt¢ HOIsj dzd, tcOQ-ff tsdztsy
LVoOdzgjIsts M ol d High €@ M jcl®iL tgdd dB 5] ftedtf OMd. (wL OISO
nOttOSCIsjtedzO L O eBdzj BIIlsj dzOMJ dzj ded d3j MISO dBEHd- HO
Isj MdzOtew H (. RLYBSdzLoOdzj dO BtSjftdfioOmd M Bwdz Wish
dzj C sdzlstctf dzd B = g’d?,WSOdzq’W. RLYBSdZL 9 Odzgj sts dzO tMhme@-Isdlsj d
90 CteOlts fsLdyddls ZzO dOh dlsj eoe2MEd ®MisOs Ol o
ftedf OmMd L O (Dt;slsddzc;teq’ sO hj BIHj cEtdvd, hdi-j ds ¢

90 fBHHtl ¢ O.

lted oBHjdgjlsts dz0 BBYW © EkteBOdadL qteOdz® 3j Mls datsfyls
Y Oted, ol LddCo0Ol ctsdzj 3d tOL tokzh jdadw, dzOtclzh O O M
sy dz2v o © Mj bwrhndtslsts EftcOo dzj dedig s desdg j jlzd fdisd diz®©m @
jted2MCdl] Wtttdddtoseo Odzdw fted otSHjdzjIsts dzO BBW 9
tcjdzBO M ftcOQots d3j toj dzj .

[BdCdetse jdes ftoslsdotslsOdzC s OlsO Otelsd dzj tedw diz- ntcj H f
LoOIs LO ftsteOL v oz@ekils sdeQ tffctsitcddeOdnils ) tf dzj ded j, Ol 4§ tod
Hj dzdad f steded f dzSlstsoj d tslsBtcOdzd s dauiad dzo 3@ lslg w @M L
Otlsddzj ed2MSdlsy Wtstedddtetso Odedw fmj dL f sdzL 9 Ols 6-O0 Mlst
e Odzd Y j dzd "B Mtisecy Bdc . KOz ol ts, dOJUdjlsts &0 &&d" B
el yjddvw, o Ctdbkts fmj tOL{f kOOl L dOydlsj zdz® -y0ofmls
dZd SO0 d oLt MOdksMisIsO d&O B2ddw tojH dO o2 MEdls
o0 tei HdW M edy BO dBsh dzts s -y jidix2fpizdyelste Oa fdeftds djj tHftas CH
Bitgc Hts 100 mm HO fj dLitsdzLo Ol L O otHjdzgj dzO ¢l
stcl HAQWIsO Me&@tz@ieists L B80 mm L O kdzd" sy O Pazjed ddOc s@H
tcOL tclzh O Odzgj O MEetcOHd, BOWLdECOHd d Htkzecd MmMf-stei % j
sj, M yid HO fttsddC dzOls o Iswn &Odzj otej degdlsj tshtstcd3zd t
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9, IOdStaj, MOMBsntsHdzd Otelsd dzj tedgdddn ¢t dgjfrplsdo ddtpio €
Htelze d .

dlstcj &zB OISO M ftOots djtejdzj L O tOLtckzh O Odzjy dz
tojLEzdzsOlsdzO, OCB Mj otHd LOkftses 6l dz BBl dg¥ C sz
sci dz M ftcOQoats WBjtejdzgi MJ OBEGELZH & Ol teds dzdBER Js I$ O lslz2®
i hts IsOCO d edzjHodtistgts otsjtdd jH.d W, 5 ssB jdets B j L s5IsC Olsd
sel dz sl Iswa ftejL ftetsL stoydlsy .

RLYtsdzL 9 Odgj sts dz0 1 uvts © CGtOH | LObtokzHdzj das
Mo . scpdCdetso jdes M JLYSdZLo Ol L O Eddh sy Oo Odzj ¢
CGtcOHO, hdwsCdly d HfttOed kdadyd d BlkdjoOttHdlj,
ks O, C(BEOB kMo dwWisO ftsL o tsdv o-©BY tzdls fizPy ffdxd Is
dd SO0 dOBdtOh d i © MectOHdIs] .

[Tdki s Bl ol stei ¥ jddlsy SCtsdW dzdSIsd fHtejL ¢ sMmdz
j 2o dY -pW FlOdgo daPp2MO cObsEydlHy , dL OOBBGY @] M
dzdzV o- BB L dzB®BB tcOL dzd [ cARjtodds d. OxHe@ado dsisf sL dydd d
l1ted dgOMmlsi f dzjdedd o dgOfyj dzj des BW Mmlsts ( GtOH) H(
O BOOdZ! sdzg® (tetslsOO) I i tcod jhjdtsde . 1figd
o M Mo O dzO fclf e dzt®o hW s liNts'Ow ,0 @E@z0B OlE® iits o Ols
jdzjdzs v flss BOIOtejWIsO dB@BsyJ HO BI HJ §tedlsi-OH
o Mi Mo O dzO@ HdodLdsd®O. 10O wI0O f{tedHIPH,]
0O dzO0 h zfe@tsd OFKIOdzdgedzO L OHOYdIlsj fd ¢ Ol f{ffitsOo
dzj dedj O tislsOO (N kZtedStso OO ctlkzf ©) o € ojBtcls
0}
j

geoogog =F

Q. —

fsoLoBHAES LO EZMddo Odzgj dzO d3j mn Odzd L dteOdzd Is §
omMiCd cteOH HEs 3O dxflsy dfddztifelddd@d Hid LJO jfils Os4ds Isy
LBttt dzO0 Bedzgjod Ytsrdydd, smMtsejds L O Otls
tclzH dzv 9 Ols dBOdz s 6O dz2O Otlsddzj edwWlIsO, C 56 (
disd d Mmi tsteilsy j dgpv 1€ @ dzg dzelad O Hfts s 5 B3O dzts B | Is ts dzdz
Hdzd EBjydh O s Olkddjted2mMSdy ¢l d d bkHOL

l LOsadMmddtsmls ls c¢i MisslsOO d odMmtsyd dzOls Ot €z0
COdedL qteOdzj ss d fteso j ) HOAdaEBEO digO. Ofte®Ld zizj de@ R @z jsldst
sOtejwWIsO fMj dLol tcheoa O 6 dzOeodets YtejL dgOB dz¢ Hj dedfsf s
zsfmd MO dOBOdzj dzd d Ytsdw B8O BSEOIs HO BI HA
ded ydJ deslsts dzOB dz¥ H j dzd | e @Bz @ 3OO Oy j dztztf ¢ @eed dzefH-Ols
sdz0 d BOILOt] YISO, LO HO ddi30 i dzjdz dLedzjn €1
sftcjHjdz OISO ftsdzcmMO L O ©OLEZL ZOsOdzj. 1 stcOHF
Isjdzdzd f EZdzC Istso jB @O0t dPplefi disdzOd B JtcOls d tBEStclzZH O
¢ sd3qd dzd , Yyl e€Ceod d Httkzed drLedmweoOhd Mmj B CIsd,
ftej Hdzedw CtcO2 dzO ftetslsdoded & O.

lted tSttcOdzdL qteOdzj dO tOHIBdSE Oydsdedzts tc OdDE L dz
Zdydilsts dO v d3 Btets?2 RBilsOdzdzd B J SIsd ( Bsffistse
sj dzdz® Btejy O d Hts. ), Ctsdlkts i LHOs Ok ¢tdj i -Md
szsC Oydsdedets tcOL 2L dz0Oo Odzj © CGtcOHO.

| EfksedwisO® dO ¢ tcOH Oo Gdgjlsdicrfi teaftd HC off,Is j d LictOte Gls d
dzd C O, dBscOls HO dOBRjtewls ftodddsyjdd. 10 JjHJdddkO
CGtcOHO f sdzZEyOoe Ol tsBh O desdzj teOyYydw. stsdBOdzHdtci Is dz
9LOBHBY J, sStew B 9 Q das{ tc®Btsc GlsBHE® ] O O, LO ¢
ftod §i tco® oi L issy detsfls § zOdegso j ddzd S Olsd dzO ¢ s

lted dLB®O d fBHECSISS9C OO &0 L OCtedld ¢ dzj o
Mol oL Oded ftodJ Hdd3dets M o1 jLLd3tse dldptidsds O d OO Hiyfs. tc j Jdds Oc
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dLitsdzL o0 dstelsdtedz® Mlstej d&zB O. [cedzgjod sLdydd-mj di
&z, Hottse,j, §OLSsoj, fdoshOHd d HE. SOKS Mj oL,
lted dLBBtO d tBE&EHHY BddlEEg ddp g ks rntsHd &3 o ded B3OS
BOdZS dIsj iBjtededyd. 10 ddzyj dzj edzets tsBiStolzHO® Odzj dzO BSGC
stcf d Bl tOLtkzh jdd McttOHd. 1tojftstel ydlsj dzdets j HO
dzZOH tstel H JaztdsyQ), dadic CoL sz L sfjls His € Od3j deded MceteOHd. 1 d
COdgj dedzd dz0o jNd dzO BdzdL S5 ttOLMlsswdzad] B©Is tscdzj 9 OlsO

[ Mdeso detslsts MtejHMlsots L O CtdizddOoydy o CcLOHO j
el LCO 9 HdodLdtsdzO dd BO@IstPtsj WdsdPH Istcy B o GOOHNYP tSB - o
i &OBOdzj &z fsojyi Bl HeO §ilsd. wdzjHto Olsj dzdils, L O
Isj dzdzd Isj EfMmlstes2fMlso ®© IstcwB9oaO® HO BI HOIs ftsMisOo j dad dal
Hi oo jISO d Hemsizictdls dd3j MisGzddzj f tej €1 MdzOISO OB SISO dzO { t6
ftcjL ftojrtsHdzd HoBtese j, t©WOLtWwkzh jddwv, Ot fMj dqLif

lted otsHjdzgj 2O B2 © CGCOHO, dzj f sfistej HMissBi dzOIs O
sdo dzdfs®Q@ BO dqLtcOIsd Hdo jtemdtsdeded Stz d o IsddzO dzO
HO M ttktcOddLdcO® dj f sMmistcj HMlse j dzZO BRteOdO dzO dzOB d
ofmdutd teddod fwsLdydd ytejL §misOswdzj dfote jfitsinds so |
dzedj O MjiSCteilsded YsMmisseoj d §Otekzdzd. 1 0 oMWE-O 6C
BOodes tslsCtcdoOdzaj d2O tséi dz fted MOBstslsB tcOdzO.

ltcd YBSHARBYHOd s €1 &3 GGOHO HdodLdBdZd Is ( BOIOt
Mei HMiso O dzO0 ol dZft®] o 2B EHziflsijf fIsj ¢ d@3 ctcOH O
dLdzdL Odzgj dzO dBOdzj otcj dzdlsj Witedzdqtetso Odedw Ci o3 jsC tc @2 d
oMY el dgv s MeteOHdIs] d EZCtedlsdwisO o HI dzBtsyd dzO
HOdzj sts dzOsf thisksdB flad§ftcod €1 &3 OOC ko Odzadlsj BB CIsd.
Jti HdWIsO BIHjdzjdd LO Mistej dzBO M Ot d&j toj dai ¢
dzjod fosLrdydd o B2dd¥ twjH &O tslkdlj §BH ftods
Ctedlsd wcedzjod L dydddzdoe dugjdzOfte jizHdayfld o) Ode®@ Is ff tsts Is d
COHdI] d Ytsktksd¥dCoydoddedlsj i stei yjddwy. Su ftodl
sj LO OISO, tsti HJWIsO BlsCtcdo Ols tsci dz f 5 COBB tc OL
2O McetecOHdIsj . Vitclstcjo SaH j aldg BrisO da®f eV dzt®e L dzQfud dzd §
j2fmMlseadj d2O0 Owlsddzjtced2MCdlsy Wttodddtetso OdedW ff sd3j
mMihs d djtftejCi MdzOlstslsts ttOL L dzOo Odzgj dzOj -f tesls g
c

N I
g TIIO>
L)

osHd f tefc tfotds Ndmfodplat® B Lo Hi dzB sYyd dz@ ¢ Olsts sy
disy SCoO0OtlsOdzd M JjHdskdfdd {soshMists2¢d, ¢ HJl
HOo OdzO0 MOBts o dgjL OfMstetsj dzedlsj w©WO2tsdzed ddzd 1 te
stso © 1 MM jsBUgiOzjdzts HO MJj w©WOL Y sdkzOcOls dzj f sftcj Misoe j dz
Isj fSH©OL Hj dzj dad v .

30 HO fj GMdekzttd mMStedlkts d dzj§tcf§) SO ssO ddPp dzfr
BY Misslsts dz@ \d3j dalz@ sy, i Mj H RO MctecOH A WS di i jdH g Lhr
BjteCd ftcod ftoj i3 Mlso Odej sts. 1 0 oatsHjdzy dzO0O twOL kL dzOa (
dzdyd oty j HO Mmj tOLotel NOls ftojHded d MmisteOdad ydad

l1tcdHOHjdzdIs] dz2O B~ OdedL qtcOdedlsy twslsd d o s sHSo
s Hj2MsoBE ©Lijatdgs O RBOdzjotejdzdls WsteRdseo Oded W
BB teidzj. stsBORHJEl Is dzO tsedzj odw oLeotH Mi d&YIBJO
BifMlsoe® Mj LOjHds M djcets d dejftejCi MdzOlts  t84-Hi tey C
9 Qdg .

1 OOtejWIsO fsdwWCtseO d@syy HO M tOLftsdsyd dO H
BOIsOtejd dO jHABO tedzgj o0 ftsLdydw. Jti HdWIsO jR] 1 to,

SToFaaaoapa

® o

g0 G 63I"F
O]
@ O
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dzdlsj &jMmMsO, CObts dqLBWGEoOIls ftedHo d o OdRjdg s Istfcty B th
Bl HOIs ftcjHO Otcdlsj dzdets tcOL L dzOIs (.

l kdzdydedlsj BtSjoj OtlddjtdwlsO yjmkts Mj akL{
Bsy dzetsmls M Olsj dzdes HO My tEedzjHOI d tOLEZL &ZOWIlHs-L O
ydlso, vyj o MmMtsemMbsod dg® Hc©Flf daakzd § Hald § $HtoOL H]j-dz] «
Bs ofmMduscd otsj dedetsmazzy j"d HO BI HOI BBERZYjdd o1 9
JLftsdzL o Odzgj Iss dz0@ ofMduyuséd odHBoej Mlstcj ZzZCtsoats tstel Y (
HO tstec Oded L djtaiGrds odj de@ilsfOs fifjef R t6 ©dzO.

RLCdzs ydilsj dzdets o9 Ox j dz Bsdzd dzls ftcd otsH dzj Ists dzO
sedzgj odlsy tsrdydd. [t LOMs CtsBBOdHdtedlsj dzO B O
hj BIi HOI fsHotsL jded BB jHtedf Ofnldts j d df de®@ tsddzPatafls
mMseMmMlse jdzd Mddzd. 1 dawStsd MdzEyod kj dBseOls WO d
tctso OdzdWw. dwdzjH o ZOHW 9 Odzj sts dzO G tOH O sMdztsotfdzO 1
90dzj Ists dzO0 L OjIsdlsj  tsiLedsygvdds wslB jfigly otdsi dpj @md@yd HBMS?
OO Otlsddzj tedv. 1 dMsC OO &Odzj oatcj detsfyls, ME tstotsh
ZOH )Yy Hd2d MtcjHMIso O L O kftcOoadzjdedj HO9 Ols ol Ljdstsy
hOe O Meatsdlsjy L OHOYJ.

10 Bl toLd0 Mgy diEOo dlsj L dydd IstewBo O fftej HeaOted
dzsodzd d L Of Offded dBOth tclzls® L O Hodyjdedj. [ Odw-tsol
90 ftojL dOftcOo jddlsy ftesnsHd d Hebtse jiIsj. P-tod
dets @@zl j fJ Bl O dzZO dLAatHdIs] dz2O0 f tsHL j d3daff-Is j
dzj cdwIsO IstewBoO® HO Mmj t©WOLoti O o BtSjdz tojH 8 Ml
[ddesmnol e OYUSdlsy MO o MmMi Misswdedj HO M tcOisaid iz
i HO Mmj BlBjdixd, Ui ©OLEL dZO9o Odzj Iss dzO tc©2Asdz( |
Ydlsj dzdets ftso jyj otejddy d Emddzdw. 1td dLei teh o Odg
stcwB9o O HO Mj tBdBdMmMdd MmdjHdsIlsts:

VieOLtokzh jdzdwisO0 d tlde@UPls] ddBsa@lsf Y H Gzdlf stsj § &
6d2MCdls] BHEOLHJ dzj dzd W ;

VHI dzB syd dzOls 0 dzOz@&Edis g j tgistcdzdzs®d o dzj sB RttsH d d
sdtcdzO Mmistcj dzB O;

Vol ftesmdlisy Mi i MdecktedzsMislsO  Mtse j dzs tsn e Ode

VCIi Hjltse A@lstst | ol L ity dets ftcjHO Otedlsj dzdes tcOL zL
BOdz' soi to dzO Otelsddzj ed2MCdlsj § SHECOL HJ dzj dad W .

it OLf Bdzsy Jded jIsts dzgO Bedzj oadlsy sLrdydd Istewso O
smdlsy dzO0 6 d&zOodzdilsj i Isdzed Othlezj B daf IsgzO sddaBw @z I BLK

Uf dzshOnHd, OS], Ljdzjdd fesmMistcOdmMlsoa © d M

ol LBy detsmisdlsy L O Hoadyjdedj, BrtcOdO d MOBtsH

UlstewBoO® HO Mj HtojHOdYIHO o L @3y detsMmislsO L P- Ml
dzj teldZc tc Oy H j ded W ;

U MctcOHdIs] BsSEOls HO BI HOL dJLYBdLoOdd L Oj ko
odlsj ftHEOL HJ dzj dzad v ;

ULO ftejHftsydlsOdzy j dLYtsdzL 9 Odzj Ists dzO0O B tots tgd tc @
Bj s 5l MdzO2§ jMS O Mt dzB O.

ldzdvdzgd j Iss dz0O WO sdE®OEZOE® FicBdlsstedwy ol tork
Hj2fMlseadw dzO Otlsddzj edwilsO fMj ftoswowo O o Mmdzj H datsl

VistcEHndes M dLBdteOls tcO2tdd LO tcdzjod fsLdyd

Vdzf sSBrtsHd BB jJ BlsSHjdzvdy dzO yOMmls ls Otlsddzj tec
B4 6] dzj ;
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VdLdmSe 0O Mmjj kzdq dafaov Odzd dzOB dz¥ H Ols j dzdzed Is j O [z dzS Is
LEzL dz0O9 Olsj dzdzd Mddzd d Mt HMise O;

VistezHdets | HO ] eOddLdtd® BEOd ol 60 @O ¢ dzj
fsLduydd.

]l SBHO dZ20 O0dOdzdL O dZ20 twOL o dIlsdj Ists dls jdmtdsOdndsdpdo drj Wi
tcOL Ctedlsd Mt j desMmisdlsy dO fsHEGIsosC OISO d ftotso jyH
HOHJ dz20 3§ MisdesMmis. [ Mdese dzd tsls swa MO:

V 20O dzY o Odzj Ists dzO tcOL MissWwdzgdWIsO i yHE deOfmj dzj dad
2O Mddzdlsy d Mitgjjedisio@ Ise® LdEOdzdoldejls ddiad H j 2 Mlsadj dzO o B!

Vidzsy dzOls 0 MistczCIskztc® d t©OL dessBtcOL djlsts dzO tcOL
fsojuyuy otjddy LO dLGeBlsawdy dO HtojHAEZEYJddY L O BB2

Vdodzdydilsts dO0 &OcdmlstcOdzded [z dzf 5 dzdfldcij HH JSUAPIS O e
CodzC s yYjdelstcOdzdzed BBsjoj o Isjrndedlsj dzOf tc Comgvdpd® of |
LOoadMmMddiisMls & Hj2MlsoadwWwisO dzO Otlsddzj cd2MSdlsy § SHECO

VicOL degstsBtcOL djIsts dzO ddaW tcOMlstczCIskztcOls O tsffus-j Hj dzw
dzd ydzedoe » d@tslsd dzj ed2 MC d tsci dz

VotsHjdzj sts dzO B2 dzO-18dxd imS dfscf® upfipls ts v dedizts o (25 @3 dzdz
Cts dzedo O, L O BlsHjddd So0OtlsOdd d MctOHd dLdMEo O «
O ftoslsdodzadC O, dL Cdzt yo O ff sdgOL W o Odzj Iss dzO MmtsB Mise

VisteHdesls ftcd dBRBOdzj otcdtcOdzj §BStcOHd o) L @3y ded Ol

VdjtsBrtsHdBsMslsO tsls flstej dzB O tfted | eddzd dzOMmei L od
IsSOdzH Otelsdzts t6OL f sdzZOG Odzj dz2O0 tsedzj od §tsLdydd;

VMOBRESA sHdZOISO Otelsddzj edw dzj 4 f t5HlEdsHjw MizGn dets® dfwte ©
ZwviLod®O d dtsyd HO Ytsdzi My L dzOydlsy dzded L ©Ockzs J;

VodmsC¢dlsy MetwOHd ftoj yols dz0 tcOBSIsOO dzOOLOHdTB
90dzj, dOBEZEHjddjlbts d CtedecdtcOdzj lsts dzO@ Otclsddzj ted 2 fy

Il sHjdzjIsts dzO BtsW 9o CGtecOH MY dstas Q2jledd Cos daVi ded jShisdf] ediss
Hed®ddzdtcOh O L dydy, dLlskzOMSo 02¢d dz® L OH j din-f zOdz
Is dzts iy Is .

RLOMBSHC(:

1. J1B2dedlIlsy HJ er]Lsao[W 2O Otlsddzj ed2MSdlsy ¥ stodzdts!
s L O BtecOddL Oydws ofj IsHsj 2jfnIsdzidty B ~fHafOR] € sSd30dzH  ted Is |
Bl HOIs HtsBtej] ftHGEeBIseojdzd d tBEyYyjdd. uvMmi ol tehej-dzMmlse (
dzOls dz20 Mmi e d3j Misded OCIduj MSd kylj deefrpdzisiy dz@O dz g dntis Odbaf
BdzdLCO HEts o] OzdzOls O.

2. OuZOIszddz0 tsdeso dzdIlsj HOdzdzd L O tBMisOdetseo SO O
odw dzO OtlsddzjtcdwIlsO dzd sLotsdzv"e O HO L OC dzt ud-d3, yd
Cdsd delsd dzj BlydlsOls dOfi dzdets kfmdzseo W iIs©O dzO Htes Odzd L
tc@os ftosdgjded LO tjHO dz2O Bcedzj 90O ftsHHEI ¥¢CO, L O
COLYskZOCOdzy © B2ddY tjH d2O RBOdzj ot detslsts W stedsd te
2O Otelsddzj ted2mMCdilsi 1§ tsHtcOdHYjte)edalfjvdzdffj la t© f tefidSatPecdOLdz]

3. [bydkOdzjlsts &0 oMdusd WOSCktstd dO kteOddL dts
2O dBROdzj otcj detslsts W stcdzgdieso Odzedjy HO oL j BO d deW e 3 tc O
dzj sV o tOLGEdz]YHOdIs] EkMmdasesdw.

4. JtSHjdgilsts dzO BtW 9 odsR@dMYd ot Bt dgd da & izl adf

Hsdiddzd e OP O s dydwy, dLIskzOMCo0O02¢d dzO L OH jdz { «
B4 Mis datsls .
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RLYGBdL o Odkz0 dzdls j tOls ke O

1. s. sktolsjo d Ctsdzj SIsdoe, sO0CIsdyj MS O HBEC Istcd dz
2005 @¢.
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Abstract: This publication presents the results of an analysis of the Strategic Defence Review
conducted at the Ministry of Defence through 2019. The analysis was devel@wedrdance with the
requirements of Activity 3 of Work Task 1.1.1 "Analysis and evaluation of command and control
systems of the armed forces and multinational forces of the EU and NATO" within the project of the
National Scientific Programme "Securitynd Defence”, funded by the Ministry of Education and
Science of the Republic of Bulgaria, in implementation of the National Strategy for the Development of
Scientific Research 2012030.
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]l 5 dzdzO OQOHstq:W Al. u. (1 0¢BsamMCdn, RdzMIsdIlskzls
&ZOkzydz® Mmj Sydw AdbteOlsjecduimMSéd L mMdzj Hoe Odzdw dzO T
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0 dztsls O d dzOMis sW h Ols O ¥ kicsj afFS@POd S te 5 Is 2 dzls O ls@dzQ@ dzdfstls
@ lscOlsj efuf B ddzj H @O BleOdOO, ftsojHjd o [ dd
2019 dOddLi 5 | ©OL®OBIjd o M Sk jBigkff B stzgO[ O
LOHOYO 1.1.1. Ad¢dOddL d BYyj &S0 dz0 Mmdmsjdd LO Ct
RO BizscsdzOydsdzOdzdd Mddd &0 (s d 16v i sdfesjc
Cktdshls d [kBLOdOA, ¥ dd0dd te0 dz@izdt ks 5f dfdzodfkiziCteciidsm
fzBdzdS O ,pi ke Plodetlzj dzdj dz0 | Oyd s dzO czdzOls O fyls tg OG-j & d W
dzd w 203 7

sk ysodubEGEj cdujMSd ftojcdjH d&O lBttOdOkO.

U9 SH

[H&O Gls Ystdkdls] LO ftjcdjH dO iy thpdsycdfdasns Jdzo
jdO0 GlBEOROISO. £,jdsO &z j HO Mj dHjdsd¥dydeols

ISSN 28154282 102



Proceedings of I nternational ScDhDefech2028,i ¢ Conf er
Faculty of Artillery, Air Defense and Communication and Information Systems

fpddd, d HO Mmj dOBj dzj %Ol tej OdzdMmisdydzd yjdzd L O
Mihdlsj HO ®lketo OtWlils dzO dzO pddy de@ &tizPl J ¢ d y J< iSOz ¢
IMduyusé s bktsoaO® ItewBoa O HO MlsOdzgj] o wWORBECdIs] dzOL ©WOL
Bsy dzesMisdlsy L O ©OLAtSHO Odzy dz2O0 W ddzOdzmtsed MmMtej HMIs
HEf ted dzOMmv s L O tffisidn@sedjcdai jis teyzjdelfd jii gz, Ols dIs ] s a
ftejodziHd dO lsBtcOdRZOISO Istc"WB9 O HO ftoj HMIsOoWI 1
RZOYyd sdzOdzdzOIs© Mdekztodesmls, OCO yj HO BI HOI LtsYJ
BdtOjd&3 d ftetsL te@yjdeRyd@z. s h j Miso sis
dlstcOlsjeduimMédwils ftoejedziH dz0O BlsBttOdZOIO | CtscC
i HdYyO WOSCItted, Mol toL Odzd M ttecOdzdL OydqwisO dzO
ftocso jYHOdz] Iss Bz, Mi LHOo Odzj sts dzO (e ytpjp @ted, Og
Hyd2dtsMmisdlsjy Bl ftetsyd MO dzO  dzOdzd e Odzj dzO 15Is BHGE-O da
Cslstsoa C OO dzg® dzd ydedw i MlsOo, C2bts M j EZyOflse O
sz Ho O2¢d IjLd fteddydfd, OCyjdasi Is dzO dzOMist

ftcso JYHOdz] dzO wlbteOljecduyuimMeéd HftojedzjH dzO tslfB-tc O
dzd Misj cmiso tslss dzO0O GBlsBeP®wOPetfigi HSHFOT & j cdzj H dzO0 ¢t

lulbtOljedujMmMSd ftejedjn dzO tlssicOdzOls O

1.1.f e OdzdL Oydw L O ftetso jyHOdz sts dzO f toj

10 16.01.2019 ¢. dzO LOMjHOd]] d&O [ dddflsjts
ubEOljcduiMSd fjedjn d&O MdhkjdOsO LO L0hdkO
ftojedzjH d2O BlBtcOROO ({Jhjddi dzO0 [ dded Mig] dfsCa]
k0 fesyimd g fMj SfjHjdYks jHO d ©hdso dzdls

4l cOMdets t N jdedjbts O [u, Ghdse kOO st dd
COLYe O o[llifdzj H dzsls 5

1) &l LHO®0O M [ JXHEp§ Wk GOsddsed Haa lusfif o )l
Hddzdte©® Hj2desisdlsj 5 fteso jYHOMz] Ists dz@ ff toj cddzj H
CtodzgsMisls© C1 &3 [ JdedMmlsjtemMSCd Mmi ojls Syl L O figj L L
sd. uvOLd ctokzf O IstewBo O: dd ) OH @ tetfste ¢ p dgJO dzl O gaPts dgG dz |
MdektecdesMisls© d lsBtcOdOIs d etcjdBijod ctOWdE -0
sd d HO fftojHsyd dO wi o jlsO s MdeckztedtsMmislsO ¢

O]
)
o CwwWists N j Mmj cYdauyemjOdHisls {fds teQiiijn d .
2) 8l LHO9O M [iyHEZeajHtdMIlse jdzO j MY jtlsdzO to
d HeCkdjdzsd. [Mejdz Issea O [ jyHEe jHBAMIS j dzOIs
Hdgdzedte©® d tsftej Hj dzw LOHOudISJIsdzdIzO G dc jzH 1 d3fiyfls oHj @
sy j dzdWIsO d MlsOdseo dh OlsO ils t§ QY ly Glds@zOd=®; c
Isj dO tjh jddw; 3) ¢ tsitsticHALdl] tedddz jtsdid] jtdOus §f dp@zOts |
| Hs3Mise | P& i tsldzdz@ d € sz f O.
3) 1 tt®&S BEgdmlsjtlso OO0 d ojHs®BNss OO,
Csdlsts HO dL i dzdgv 9 Ols H j2 desMisdIlsy 8 ftcjcdzj HdIs] .
sdzjH dLElowdzlsts dzO ¢ sdyOlsj dzdzgdW HESS &ZOH sk
jMd LO ttOLEdzZjHOdz] o sfted j d@gOdzd o [ d dzd flsj t
dL ) dzdzgj dedj dzO t(Jhjdzdilsts dzO [ ddzedmisj e®Od MM
198/ 21.02.2019 E. j Mi LHOHjdO tsBNhN O fs5tae-0Odz
tcj Hh Mo OO s ftedjls 1 Oyd sdzOdzj tiztc §f ez iz o
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4l LOYBOJHISO |J M LHOHJ dZO BGtteOddL Oydw dO ftefs
dzdMisjtefso slsts dz0 SlsBtcORZOKO. t OBtslsOO 5 ftoj ¢dzj H
O tcOo dzj dzgd™w (AdEkzteO® 1) :

1. Al saztflpdeflzts dL a3 toj dzde® HwBBHEBRCEHPHO M toi (o ts
B3g dzd Milsi 6 dz0 BlsBtLOdzOIs O.

2. Al itsBRtHddBd BGlBttOddlsj dzdzad M sMmtse desMmisd, & sc
MtezSbkzte® d HIM&ZES Oydw dO ol Sl 3y jdedlsj Mddzdi f sH

3. At jmikztemdis Bifduyizjtdsy, o Gz tcetsoMSd Hickzy j Ms®O, sls
dzd Is j-digtasd dzd L Oy tsdzdzO § SHGE SIS C O dzO fls tc ARERUS[AYis | thets HizC
SlsBtcOdzOIs O.

4. ARMsjctedtcOdz d3sHjdz dzO [ ddzedMmisj temise slsts dzO SISk
o5 dpletie OL 5o Oz j d MsYdOdkdz0 §sddsdS O fSH tW-C o st
dzOIls ©O.
MwuHucTbp Ha oTbpaHaTa
CwuBeT no otbpaHa
MonuTnKo-BOEHHA rpyna
MONUTUKO-BOBHHM MIMEPEHUS Ha Heobx0auMM 0TEPaHUTENHU CNOCOBHOCTH, PecypcHo ocurypasane, 6loaxeT, WnTerpupan moaen Ha MO, Y4P,
nperneaa Ha oTepanaTta KOMaHABaHE W ynpaBneHme, OpraHn3aLMoNHa TLProBCKM ApYXecTsa, oTbpanuTenHa BOEHHO 0bpasoBanue n coynanya
CTPYKTYpa ¥ AMCNOKaLUA Ha BC akeuauumna n OMI Ha cTpaHaTta nonuTmka
PbKoBOAMTEN: 3aM.-MUHWUCTBLP Ha PbKoBOAUTEN: 3aM.-MUHUCTBP Ha PbKkoBOAWTEN: NOCTOAHEH CEKpeTap
oT6paHara Prkosoguren: HO oT6paHarta Ha oT6paHaTa

OcHoBHM rpynu H‘I OcHoBHM rpynu OcHoBHU rpynun m OcHoBHU rpynu m
[ [ [ [
[ L L
I T

AdelztoB MO st OddL Oydwy L O ftoso jyHOMz] Ists dzO

jdz Hefi dzdedls j dzdz® CststeH ddzOYdY d fMddes t®dzdL Oy
Mi LHOKH-g HPdzlzB dzdf s HE B, Mi MisOo j 2O Bl i CtsoatsHdIs
jHOjdsd iz dRjsh IBdzd® ©lBOdZOO d MjCtejlsOtt HJt]
dCO d §kOddtOdji. 10 §LOSIKdC @Yot Ustso teizfhgfsm
%O GhBtOROO YkjL i ojlkO 5 sShetOdkd. [ j2dsmisdls]
sfdgso dzed ctkfd M M) M MsOs d BttcOddL Oydw, GftejH] d

15 OdOdsedw, M f LOfBe jH dzO452000.00d80zd€.0 azOz @as@
SlsBtcOZOISO (z2J) 4 M LHOHjdZO BttcOdzdL Oydw L @- ftetso
Qo dzjdzdj 2 Al jsBAtH®] lsBtOdzdlsj dzdzed MY smtss detsfls g
MtekSlsztt® d HAMEESOYdWY dzQ). oi tstei 3 jdedlsj Mmddzdi (ad

4 YPdzBhH HO ©BRo OdOId oMmMdusSd OMYjSlsd, ©OBEBIOI
Ho j Ghdsedd ctkzfd, to ¢ tsedzOnOdafizduyls HAOO dsdle @ QuiADds O Is
sBRsHddBd Mfshsedshlsd &0 ol st yjddls nNddhadi-d |t
d3@zH 0 Odzj d bk tcOo dzj ded j A .
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fdztso dz0 ctekzf © Al jtsBratsHdBd Mismtsedasmisd dz@ o

{

o Shdsejd d ©OL"Ndjd M MsOs o MmdjHddls itk
?% M smMsBdtsmMisdin; 3) Al Odzd yddgy thif tsendsts fifdssdis.d i ¢
A

T =

Bso &z0 cCtkfO A[tcOddL Oydsddd fltkzClskze@@, ¢

j Mi MsOojdz0 ©lk t©OBldd ctezfd o thmdse jfzg d

. 1) AstdOdHo Odzj, LftOodjddi d&sHtikdtflk Saed

tedBOYdsdzdzO® fsHHtl YCO, CdBjtetslsBteOdOi; 3) di

MstezClszte® d ydmdzj desls dzO o stei 3y jdedlsj Mmddz
O ol stegl yjdedlsjy Mmddzd d ddzWteOMskzSsEzZtcOi.
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d
d
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HeoG6xoavmm oTGpannTenHm cnocobHocTy,
KOMaHABaHe v ynpasneHue, opraHM3aumoHHa
CTPYKTYpPa u agncnokauuwsa Ha BC

Pxrkosoguten: HO

Cekpetap: AQupexktop Ha WO

OpraHmM3auMoHHa CTPYKTYPa, KOMaHaBaHe U

Heo6xoawmu cnocobHocTu Ha BC
ynpasnexue Ha BC

PwroBoguTten: 3am.-Ha4anHuK Ha 0T6paHaTa <
PbkoBoguTen: 3am.-HavanHuk Ha 0T6paHaTa

CekpeTap: QupekTopa Ha gupekuynsa “"CI”
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ANkt M@c®dzdL Oydw L O ftetso jyHOdz] sts dzO

sdden tetsdzad L OydwilsO dz@ Hj2Adesisdlsjy f Htkzedlsi - dzC
hjMmlse jdad lIs EZftcOQodweo OO ctkf O ftsH ti CsotsHMmIse
ol CsotsHdIsjdzdlsy &0 ShaedgisictcOicizpd z O PC &0 jslsB
Hjdvwded BIs 1 dLBIyHE ti CtsoatsHdlsj dzdlsj dzO OH ]
SlsBtcOdzOIS O, MlstekClsktedlsy dO vl ftHydds ddj dac

{Mdzso dzd sy L OHOYGSC Hz® Mg ggBj MO

- Lk O Al ZOdzd e Odzj i sl M MisOo O dzO tsls [thdatse
ol Yjdedlsj Mddzdi HO ttOLtOBSlIsd: 1) 1 d&zOdzdtcOh dlsj
tdiEBdzdC O 1 dzZeOtedw; 2) 1 Oted Odzls d I9fjts LGN jtLixfc plsts tdz
Isd Mmyd dzOtedd, stdydfydy L O ftetse jyHOdz dzO ¢t
otste/ Hj2Mmisadj d 3) wfdfm ydbsj M i L OHPLO®] ey,
5§ jeOkdodts d kOCIdyj MSs.

- ek O Al isBRtchE@i mMOsHeB®wEeBsISd: 2) [B®&OMS
Wddzdlsj dz® MyJ dzOddlsj, Ctdbkts Ystd®deOl dzj SBR SHC
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- Ltezf O Ay Odzdyded MYy tsmsedetsMmisdi HO tOLtcOBBISd: 1
desfmisd; d 2) wefdn Unflssin se@zsfidsHdH, | @a0o dafflssii s B dztls d Is |
Isdisy p HIVdudls.

Ltk 0 Al odstdlsjlsdd Mfshssdshisdi HO O&O0B SIS
dzsfisdlsj A .

- Jtezf O Astsd3OdzHo Odzj, bkftcOodzjdedj d §YtsHElgss CO
dzs o 20 i@ LAQY d 5 dzdz® flstekClsktc® d CtdOdzHo Odzj d k&
Hj2Miss O OO MdMisjBO L O CtBOdHs Odzj d LY ttOsflzj dzd j
CoOdd"sO 20 BfjtOyddlsj, d fttjHdkOcO ftod d@dpLT SH J
%O Hj2flso Oh OO MdflsjkO LO fSHEBlssCO &O ld- L O f
WO 0 sYjOyddlsj d fwjHdsyjdkdy L0 sflsdBdL dE0ody)

- kO AstdkddSOoydsddd J Jd stediOydsdzdzO Of SHH e
ZdL d ©OL 0. tlf & Jakfc f BRlsa WD ¢ sBlzdd s Oydsddzokso d
d %0 ¢d8jtslbeOdO0 &0 wdhlsj OO L O C5dBOdHs Odj

- i O A[ttcOdzdL OydodzdzO dBdtedetso toj d3j dzdzO® d o 5§ dzc

laid HO drLel thd: 1) ¢ dzOdagf@Qdzjd da@D tedfjOmASA s HL O QusiOIs dffirplisdf
dsfmisls© dzO aitstsixjdzq’lsj mMddzd; 2) ¢dOdzdL d od®Btcd O dzls
90dzy dO 1l uw L O 5] dedets o toj d3d -

- Jtekzf O Ajtsccffn duydzts smMdekzeweo Odzgji HO dLeoljteh d O
i3 dzO0 o Odzjtlstésj Bffeoj@o, Odzj Iss 2O IsjtedIlststedWIsO dzO MlstcOdzOIs
MstcOdzO HtsBOSC d dz.

- Jtezf O Ay dmdzstoydwy dO Jlu d dJddWtwcOmstekzSskzteOf H
ld d o90ttdOdzsd LO SfldizdL qtcOdzj Iss 2 o M9 tsdsfgy tsdndsle i
tcO2tsded; 2) ¢d2OdzdL dzO tOL f sdzOEOj di3dlsj o2 MCUtsad tcC
sts d mMfdmi yd M ot2Mited ©O2tdd M Glsf OH dz@&BdzO dzj t
tclzH o Odzj .

tJLEzdzsOlsdl] Bl ttOBSISOIO dzO jwaljjils j2 A dptises®ds H & iz
My s dzsMisd, SdBBOdzHo Odzj d EZfteOodzj dzdj, ttecddzdL Oy
sj MddzdAa Mmj HBC ZOHe Ol d tBtBh O Ol Bls i CsotsHJIs ]
HS d3ddzd misi t© dzO0 tslsBtcOdzOIs O.

Il tshMisOdzOdzd Is jMid2Od tciCo adz flad@o j dzO stcec OdzgdL Oydw L O ¢
10 1 0ftc0s dzj dzd-g 5 Jl dzded saf I E jsdzd W dz@ ftojcdzj HO dzO tsls
2O [ ddzedMmlsi 6O dzO-3I6ERBZOIBO2V19McE. ; 10 1 Of tcOQo dzj dz
BEHY JIs, Mdsd cretsley j Mise O, slsBtcOdzd s degid daifdoL @ yosdzdzQd
ks CO dzO MlstcOdzOIs O, L Oftso jH-A4RD/[0BdePBIlsi2t0QA Jdz@ . ts Is[E
dzdj 4 ARMEsjctedtcOdz dsisH j dz dzO ,[CfdzdntSJtGﬁjlsatslslS Zz0 s
otsgetlz tSBtOL 59 Odzd J d MmMydodkzdzd fssddlsdSs o, -Of tso j
448/ 14.05.2019 ¢.

12,1 OyOdzded Efmdzse dw dzO fHtoj cgdzj HO
1 OyoOdzdzdlsj bEfmdzsodw L O ftetso jYHOdMz sts dz® 1 tcj ¢ dzj H

LEOLOdZdW IO dZ20 B dzdMisi 6O dzO BIsBtLOdZOISO 5 tsisB tc O dac
139/07.02.2019 ¢. 4 lkwfhi MO LOHOH,jdd hisegddls] o
lLutcjHO dzO Mdcktodesfls © HI dzetsMtesyj dz f &zOdz Hts 20
2. cdtstedlsjlsd dzO tslsBtcOdzdlsj dzdzOls© f sdzdlsd ¢ O;
3fdmdd d LOHOUd dO ol tstel 3y jddlsj Mmddz;
41 dots dz2O ftsdzdlsdyud MO OBBBdydw o lkBtcOdZOIO;
51 Od 3 deso Odzdv dzO tBh dlsj Myj &2Otedd L O § dzOdzd tc O dz,
6. 4lstcOlsj ¢ d yJOmpdd” Hds fdcidOded yd dzd™ ¢t ftej cdzi HO;
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7. toedzsL dz20 HI dze sftesYydzO W d zOdefseo © . OBS O.

121  yJ 2¢O dz0 Mt j HOIO L O MdcekztedzssMmls o H

[ Yy &z¢ OlsO 9 ¢C dz¥ yo O:

Arddzodisdydedw d Bi L5 ftetsdgjdwh Mmj ROLOSISPi ¢
B d dzdzts figls] tsedzOtg j

Al imssfsdzsy jded jIsts  cGitsfsddldyjMtslsts L doyj
LO 9l LHj2AMIsoad] Bl MlstcOdzO dzO W OCIssted, L Oddzlsy ts,
d jotesOIlsdzOdzsd yj MSO ddzlsj ctcOydw ;

At dmcils Ik HjMlsOB ddzdp d tz® &js d dz® Is t& O] O tzts 9 PO @
Hd fteswed dz20 dOydodzOdzdL i &3 d doOdzdyddlsts dzO d&j )+

AlOmwcoL jddlsj] SCtdat dzdSIlsd o (tsmismi o jlsmMStslsts e
tcdMEBSoj LO tjedBdOdzdzOIsO Mdekzdtsmls;

AstodL QLA @2 dzO@ d ftosHi dzy O9 O OO B dzd s Ot da-O Yy «
h Qo Odzj d2O0 ¢ jsfMlstcOIsjedud MSdwyw d oftsj dzdedw B OdzO dzf

Al imsOoBddazdsmislsO o 1 ddL¢dY dLists¢, KA j dalstc O dzdzC
sls fsodh Oo Odzy dzO SHJdd3 torCedidstsC Qf,w odfOds.d ik ¢ 1 d3 dzOM Ols

AmdetedHdzd s L Of dzORd, diBj Y HEZAOsHddYIs Isj gisted
COljdzhise® ftcjH dOYdtsdOdzdOlsO MmMdckztcdatsmls;

Ay dzj delso slsts dz@ t 11 &z Otedw o 106uvf d (a d
Cdzj CsEBEZEBO@®RO d2O ¢ dzd Ozl O d [ BN OISO ftsdzdlsds O ¢

122) edstedlsjilsd dzO0 SletOddlsj dzdzOl O { t5dzd ke

[Mdzso dzd ftedstedlsjlsd dz0 lsBteOdzdlsj dzdzOls O f tsdzd Is
ARLGEGOYHOM Ists dz0 BlsBteOded s j dzdzd M smtss dztsfls d
L@PL ] dzdgj dedj dzO CtsdeMmisdlszydtsdzdedlsj dd3 L OHli dzy j dad

ARLCGEGONHOdGjIss d20 M shsedtsMisdlsj dz® Hj ¢ dzPied te
kdlsj Bl fMsttOdOsO Odc Oy d & dzls d ;

AltcjsHisdzw 9 Odzj Ists dz0 HjWdydlsO tsls M tsMmitse datsfls
10C 0 ff ffse @sfisd &0 1 v, o bk.y. d f dL§ td
HokfmisteOdzdzd d/ dozd BesetsmistcOdzded §tetsj Slsd ) dzOh d

AlMmMdekztew 9 Odgj sts dz0 kEyOmlke O dlsj o fjtOydd L
Bts2 &zOISO cGttkf ®© HELBROC dzO [ ;

ARLCGCEO)S OfizjtissHHIG) YC OISO 0 lsBtcOddlsj dzded dfptf ts
kdSO LO Mdcektedtshmls d BlsBteORO dO [ 4;

Al tcdd&zOcOdzj Ists dz0 Hi dzetsMietsydzd BjteSd LO i SH
e dzj Clstso OdesMisls® f) dzd yj dz fi MsOo Ed s i gsBivy
i yjdzdj d ljoddSO, fted tbydlsOdy &O Mmi " jhmlsekze C

ARLY dzdgj dzd j Ists dz©@ dzOydtsdzOdzdzdlsj Odzc Oy  d3j dzls d
LON IO &0 1 e Otedw d t ki dad W .

1.2.3. [dfmdd d LOHOY] dzO ol tStei 3 j dzdlsj

A 1 Ji%Wddzd tc Odiad dz@® dzdzOlg @ ytslsB e Oded Is j dzdzO@ MlstcOls j ¢ d W
9l stel Y jded Mddzd MO LOJOL jdzd BjL f tetsdkiv dzO.
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1.2.4. 1doets d&O fftsdazdksdy MO OBBdydw o

g4 twjhjdzdj dzO wi 9 jlsO 5 =BEBADIO)2 SBEDY das. .| H
dzdo OO RO PHBHyj tls BIMddlsy dO Jluw, COCIt MmdzjHo O
Al_is BdmMdwy A[lsBtcOdzOi | dzOf tcOo jdzts Moz HdesBE HESH

Hi dyjddy d Hj2Mmlsedw dzO Isydeiddeisds ddz® O @O ,H totzfg dits omjls
B ~nO0dzdL JtcOdZO BttdEOHO ®Is wl i;

Al s Bdfdvj AQ @ ta3j ¥ HZzOtesH dzd W d3dte d fyd ctliz te dzts iy k
dzj dzdd Al j dzdlesI3stemMC dlsy Mddzd (1 fa) EyOmlse Ols ) HJ
JCodo0Odz dzgs 2O jHJdz §f Olstelzdzj dz C5OBA;

fdmdw Al teddes €1 @3 dzOyd sdzO dzdzOIls © ) JElzdewgsiflsO 9O didsx
ydw j BjL fsdydo.

1.2.5. 10ddi3j detso Odzd" dz@ tBNh dlsj fyj &zOtedd

4 tejhjdzdj dz2O0 wi 9jl0 5 BEB/MKCOIZO)?2 cBOVDY dats. - fijL @ 7 t
2z HO MO ftejHjdjdd MdzjHddlsj §&zOddwOhd Mmyj dOtedd:

1) A1 OhMdIO dO MmMke Qtsddedd j 5198 @Ddz® dz® dis j teddststed W Is
pjde WstedsOlsii. utp)j BegdaoOefd J @202 shdss OO d@O st
otsj dgded dLdMC o Odedy 5 BIMd™w A[IsBteOdzON ;

2) AuvyOfmlsdy d2O© Jlu o cOwOdsdicOdz Mo jfipy te@dsq dsGDX
lted st d Myj dz20tcd?2 Wsttdddtetso OdegdW sls o tstei 3 jdzedlsj M
d M) ¢ Ldd § zOdsej L O tOLEKJ"NOsOdzj d2O SCtdLd Bl o]

3) AuvvyOmisdy o tfjttOydd dO 1 ¢uvf LO dL§i dzdzj dzd J

SlsBtcOdzO 2O ¢ dzd OdzM O dL ol dz SjtedlsstedWisO dO MistcOdzO]
dzd L OHI dyjdedvy s CtsdzjClsdo dzOlSO ©lsBtOdRO d | o Ml
COts ol stel 3 jdedlsj Mddzd EZyOMmlse Ols f Hj S EOG dmP dzd i W t
N 08 d;

4) AlfMmdcecbktweoOdy ftoj B3ddz0o Odzjlsts ftejL d HtejBdocC
mMisLded MddzdA. wvsLd Myj dOted?2 MmMj BOLJELO dzOH LZzIs9 i t6
Hisl SO iIs 4§ kB dzd ¢ OH 5 RBEL Pz JdO ¢ Pddrd MdE® Odapy [ 0 ;

5 Auvyomisdy o HwBdmdd d sfjttOydd o BGlétsotste dzO® ¢
LOH CcCtOdedyon. 1ted bssrd Mmyjdotedd 1 st yjddlsi Mmd
ftej Ho Oted s j dzdzts HEsG oSt j ded Ctsdalsd dec j delsd tsly jaciOmtdidy J
0  ¢uvf, e, [I1 ddad (s0ddydd;

6) AuuyOfisdj o wdCodHdtOdy d&zO §shmdjHfmlsse qy §icd
5j Mddd dBOk fBHHI Gy O" O Gedv, COkt kyoflkss@ls f 4
dzj 2O fsmdzjHMmlsodwlsO tsls BjHMIsadw.

12680l jcedyuj MSd HsfzmMSOoddwy d BetOdsd yj d

[Mdzso dzdlsj] Htsf kM OddY LO ftojedzjHO, MO:

ACi s dBsdsj dzs©® dzy Mi h jMlsakzoa ®© o9adMsCO o jtoisjdsdatsmls
ZdlsjlsO d lsjtdlsted OkzdzOls0 yw dsfhls &0 t j §oz BEaE L0 d d3tst
Bl HiJhj daj M dqLGCdz® yo O IsjdgHj dzydwWwIsO L O dzj 2 dzslsts f s

ALOfOL9OIs M daj zMmlsts2 ydoeadlsj IsjdzHjdeydd ¢t tslsdzts
tcj e sdzOdzi dz f dzO dg;

ITsf M OdzdWIsO MO d&zOf o jdzad HtejL 2019 6., ftwjHd dOyoOdslt

ISSN 28154282 108



84

tGd

G Odzj

so s dzO
Bdh dzj des t6OL o dlIsdj

Bdzts ¢ 5 dz0 Y d 5 dzO dzdzd
cOL §f 5d&zOG Odzj

Proceedings

of

I nternati onal

S cDeHech202B,i ¢

Faculty of Artillery, Air Defense and Communication and Information Systems

AWsCEMi s dO  dzOdzd teOQdzj Ists

dz0 ydzj dz 5 tsls

dzy d v

A dzOtOmlsea O EZyoOmisdjlsts dad
slsBtc OdzOIs O,

[ & 9

9

HsGso tstc;

dzO

9

HO
HjojldsOlszOdzs d Uj MS dW
AmMstcOdzOIsO t©OLo o 0O dzj sBrRtsHJ BJIs
dzts Ols O dzls d Y j M€ d
Aftsiisjtj ddts dOttOMmiss Ols
©ZO £E@LOBO @G SeOL dt
2O MtejHdzsj otetst j 2MC s

HBRBHdIs]

J

o dL i dzdzejddzd j
HSEGts9 5t
slsBtcOdzd 6§ dzd:

dzd @ O;

ftetsy Sisd ¢ s dzd bpd v
[ @ tots R NE PO F tcBE-fod
5B ZOMISIsO dzO BIsBttOdzOIs O

A zOtcOMlsa © dzj sBARtsHBESMISSO s

ALOfOLD2 O fj

Eyofmisdjsts dzO
W ts to elgiofing =B Qdzddr© o) drul [t ¥ iQas jdf sy Jdzts )ils &
ZO IjtdlsstedwIsO dzO
dzd o slsts dz@ EkZyOflsdj o

11 d&ze Otcd W

dz0

R X0 -FO
Hi o) Oo dzO0ls O  sdidlsd

yo;

ALOfOLO9O M odMsCOISO o jtoswWisdasls sls ol
stmJ@qmq, Mol L Oded M GddsmO Ci & d&zOyY(J s d® dzdzC
ImModj d&O bjtstedL BO, &OMss OO &dctoydw,

d%O dudzdlsj ftes®idd d fedtetsHdd BJHMIso W
Ao Mmtcj H dats figis oy jinds | lsdz@zO® 111 Mmj L Of OL 9 O
Adzgj Mj dLSdz" Yys O o jteswisdesMislsO tsls dzOMisi f 6@ dzj
o jlsdedlsj dzj cOlsdoded §tsmdziHdyd.
1.2.7. ltbcedL 2@ Hi dz6 sMesydzO ¥ d dzO dzfyts
i ¢ zOMdets Ay OydtsdzOdzded v  dzOdz L O 1§ tRe0RN40O ocO dff Jdz
Hjdss Hts 2024 6. ©OLaBBHdIs] L O tlBttOdO dzO
HESI (111) dz© MtcOdzOk0O. £jdzsO j f§shsdeOdsj -dz0
dzdj ®BjYHE EOL:BHdBJ LO Utso jlbdyd tedpdal teth)@L & & HstH He
60:20: 20 ] ooz 5] &B %] sBOBLOL ~tSHI] L O BlseieOdz
LOYdY d ftjo) sl yO0o0dzj. 15 otejdj d2O@ ftojcdzjHO
eOL ftojHJdzj dedj dzO toj iz thelfgf s 20 ] 1-offciytiokikg@isRAizse iz fd), h
60:15:25.
1311 sdzO € O0OtlsO.
10 AdcGE®O 3. | sCOLORO 1iskz0s0 COKlO L O
Ne Octiosriu npoyecu Hauano Kpaii (fl_’ f;::f’ ) KIJ;;;ZZ‘:;% Yuacmeawiu
1 [ Opranmzupane Ha Ilpernen Ha orOpaHara 18.1.2019r.] 20.2.2019r. 24d MO MO-cTpykTypu
MO uBC
MO,3MO ’
2 |IT TIper; ops 21.2.201971.| 19.2.2020T. 260d ’ ’ .
poeexnane Ha [Ipernen Ha oTOpaHaTa T r HO.TICO H:;i?;ﬁ;i;u 1
., | Pazpaborrane Ha npoekT Ha [Iporpama 3a 2 204 ) MO,3MO., i
’ pa;EHTIIe Ha BC,ul;szBZ r. Pop 322020 1 3042020 64d HO.IICO MO-crpyxrypu
ITponienypa o ogodpsasane Ha [Iporpama 3a o ” ) JIAWUO JITTH/TO,
4 paI;BIIIITfIipHaBCi[[o 5032 r.BMCI‘-Jl»IrIl?IC- 452020 | 30.6.2020T. 42d MC mHOMO ITapn. Cexkp.
- | Pa3pad C I T 3BT 202 3062 5 u
5 szgzO;;B;g;éH? TPOCKT Ha LUIAH 33 PAsBIIHC | 4 >poor | 3062020 1 65d HO/ITITO MO u BC
¢ |lponeaypa mo ontoGpsBane Ha mpoekta HaIan) ) 75050 1 | 31720001 |  23d MC/MO | IAMO JITHIO

3a pazguTne Ha BC 1o 2026 .
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14. 1 j2dzsflsd 20 cis@aElsdslis j | Of tOo dzj ded § 2
slsBteOdzd s j dzded M sftse desfyls o , CsBOdH o Odzj
fMlstezS kEte® d HMEESOydwy dzO0 ol tstei ¥ jdedlsy fyd

i CzOMdzs ol L tod j[B,00] Wktshslsdlszs ¢ 1 o) cdzj HO dzO
5ls OB s dzq OF @ A dlzdy 2 56 dz yp Ols Hj2dzsMisdls] 5l A

[ 4 2dess 1 tasH Gl

- LA Cg" dF{dEMS €0 4P SB AN & HBte §irICO
( (1) ¢ dBvizL dOfrigj HAOLO frfdAedisfis P UCA.CE P OUAEIECO U HBEEHEID

A

(@t aueswoy wydamo | nydaaid p- ! AEEIED f Ty el
(3) RLGH®VdG dD o CrafCriis] dP tsdsotste/H-odj - | CafQuts] AP sttt s {1 [ 1, e ud ) oo
sd1 4} duyd u i fLeieu
o .{ - - [ BdBNs AP frif tfjss disfris]
(4) { ftgjHjd¥dg d®dgtsBrtsHddafly) frif tSfyss disfris P -1 st dozf oy detedd
@ b CEXiZl o iz Clrls T tsirjss cisris] p -}t qdf df h iiea O diy fftshss disf
¢ : . - u i uf DA te) Q] T S disfsd, Lz 1 €,
> (6) ¢ Az AP te | Isjod] s Bt ¥ s

() ricstords dDAg A HIdGaESADn fsigiagno ) IS DIHAddaSEn P Y o

< (8) 1 taftstedlsoL cftaCdlz o fryftfrfss chisfriafls. p| - e din S DY terftsterfls lsotg] frif s disfriarf MHIW dudls

»( (9) { taiHjd¥dj dBdg BAHIIRO fidCldAO dD | & >W

. - stsday fud™ dLstetuy o Qe d dj tsBrtsHdds] frigj HilP O
(i cumng ddomesomontue, ) .oy ot odsnimieo sty pac
< (1) { OB DO dP) EAHOLOL | b >_>-1 SO LO A odlsfj dPJ 4 2032
$ J\
< (12) | QOB 4B deda oy | )_,-1 dfria Ot odls]j dP) 4 2026
J\

v

<(13)1 Q Bt Ol AR dpj fisudtsds daf dedaf tetsaetd - R dpj frisfydtsdg daf dexzf taseedd

ANdGCltQ] Udesfisd 5 I tejcdzjHO dzO SlsBtcOdZOISO, dL ol teh
1 Of eO@o dzj ded § 2

1.4.1. {OL©OBGI Odzj dz0 § ZO&JEOh d My dzO

4y 20tcddilsy MO ©OLtOBBISjdd o M tslso kS G4 dzfh o3
dzd Mlsi t©O@ dzO@ ®BlsBtOdOISO. 1 Iswn MO fdMOdd o j tesW Isdzd
ZOYyd sdzOdzdzOIs© Mdcekztedesmls, Ctdlsts J ol L Bsydets G+O My
Bislso Odzj sts dz0 fmyj dzOted dlsj MO o dePlygd ts ez0 dzdz® H ) et [z tts izt f
ZOzdzOIs© GlsBOddIsj dzdzO MlstcOIsjecdvw, LOHOYdls] ,sjftetsdL
Odzc Oy d Bj dzlsd ¢ BzPdegy ' § @20 g HjM OB MjHO dZO Mde

ISSN 28154282 110



Proceedings of I nternational ScDhDefech2028,i ¢ Conf er
Faculty of Artillery, Air Defense and Communication and Information Systems

1.4.2. RLGBkoawdzg dO 90tdOdzsd L O tflsct
tej Hjdzwdzy dzO LOHOYdlsy ¢t Myj dOteddlsj o Mm

] OtdOdsdlsj] L O Blesotste MO ©OLEOBSIjdd L @-of
dzj ded s jteOyddlsy ) Isjrddlj Ctdyjfydd. 1t 90tkd
My dzOtsf2c jimQ@ dzj dzd dzj sBrtsHIBdIs] s jttOydd, MmdzjH
BdMdd d LOHOUDS) TegetsB L BHE ML f sz dzj Ists dzO fd dzd Is §

1.4.3. [ftjHjdvdy dO dzgj sBrtsHddBdlsj MY

I sstd JbOof § ftjHlsOesfjdoddtzd e Odizs() Is1dp@ 1@ o Y P to If of
tOydd. [BBhjdd MO oaMmMduysd tftjHjdjdd LO du-{I
Bdlsy Mfsmsedshisd) s emMdutd ol Ldsydd ©fjHoyd
t6d HJ dzj ded 3 ded B3O dzdets  dzj tsB n WK dSdadSis fats fidsidd i) ¢ MO azdf ‘M
Requirements), M Cdlss hj MJ3]. § gfplOfd dgOIlsj yljLdifd Is
"1 0dzd yded MY sMtse dshisd”, Cwists | tcOL tc OB tSls ¢ dzO
s detsmisd ol o ol Stei ¥ j ded O dMd dzqd B dz® M {j HAP B O dzdff Wa® ts ko
dzsmisdlsj dz0 Wsttddietss OdedWIsO tsls 1 ¢ d wl 1 [ [ j Mmdf
Z0 1 ¢uvf AstHtsej d i dMnodz§® Capablity iCHdednmd @ipding Is
Statement§ CC&S) . 1 0 lOLJdls®Mde®o Rlsdi tzdj dzPls P Al tc®OW d
2 tcOdzj 0 J Mi LHOH] dzO utcOo dzd® fzdrdg@zd 3@l ts ) 3@ dzs s E
fMyJ dzOted d o .

1440 ZQOdZdL &O dOd&dudzdlsj M shse dshlsd

I ksLd jsOf j d&OftOojdd sy j dS O oddd didsjjS Hlsdddic
dL i dzdgj dedj 2O dHjdelsdW dydtcOdedlsj L OHOYd o d-j tof
pjded M SftjHjdjdds] SOt djsBotsHdBd MY sHsE-dzs
MO | dzOdjtc] dz0 ©OL ZdS OO/ Hj¥dydlso sl M shse dzsh

1. 4 d®dde &O fi o jlsflsedjlsts.
16 OdOd&dL O MO BftjH,jd dd B dEOfMisdlsj, Yl sd

dzd i himsoekzo O disj MfsMmsedtsMmisd MO o dLddhi ¢
LO duL i dzdzj dedj O ¢ sflsOo j dzd IsdeO O dizf{dpcEdffls i fiy O ipE
dLdmMC o Odzd v Is O, LOzsy jdzad © stsHBo jIsjy d s dmOdedWw
HiWdydldlsy tls Mt dtsmisd oi o ol stei 3 jdedlsy fmd
M s detsisd dzO f tsylsd o fifrd y€lsl JdeO diigfQy dig HY jshtcdizg(clds.o (
~nBHd®BEMISISO tsIs qLGEOYHOMz] sts dzO 59 j yd tsls 60 dat
ftocsHEZCIsd sl jOf O MO:

Nefdml € M HiWdydl tls Mftshte dshisd;

2Qetfdmi € Mi M MismMsedtsMmisd L O fBSHHI oy Odzej d 0O

Nutf dmi M gige desmisd M tslsf OH OO dgj sB R 5H J Bsfls

1. 4.6 ltedtedlsdL qteOdzy dz20 M smtse dztsMmis d

ltoedtstcdlsdL JteOdzj sts dz20 M ssB desMmisdlsj jJ dL asi-tgh
M detsmisdlsy M HijWdydls d dzO M sMmtse dats fidg delisj daOO ytg
CtcOjdz toj L bdzsOl o t6OdRS dlsijts otz ytzorss L fomd s tadsIsHoiL i
fts jHO, fidMOd o klsei tcHj dzOISO sls i3 dad iylsi @O da
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e dsmisdlsjy f Hj¥dydlsA s 2010 djlstH ¢S df sdRdss g &
sqLqOdd mMysmsedshisdlsi f HiWdydls.

1.4.7. [ftojHjdvd d&O d&jsBrtHdBOO Mkl

I tsiLd jlOf j SftjHjdj 0 MsekSlskeOlsO &O Ia, f
@O sfjtoyddls].

1.4.8. (1 0OLOBsB®OzIsd JOBfftis] HaOS dzOo Odzj Is |

RLIJMC o OdzdWIs©O dzgO IssLd jlsOf MO HO BI HOI dLGEBIse,
o 0tedOdzglsd € OC HOHJjBO Mt dsMls Bsyj HO BIitH] f s
dzj ; fttsd dd o HC daadomafle @y dqueskoy j dedeldlats, B3Es J tsded L Oy
L Of OMmdIsj , SBtcOL 8o OdzdJIsts ddzd Hte. ) stsoa O ftOCIsdy,
o jteswilsdzgdIlsy dOuyudded L O fsMisdeOdzgi dzO HOHj dzO dinf sfytss
disd L O { tsflsdsco@ihyldsdids jdzCV dipfGEfiits o d Mtej H Mise O.

1.4.9. {(OL©GOBBIso Odzgj dO Al zOdz L O tOL 9

&

5 j Cw02dd" fusHESK Sl ©OBSkOSO d&f- 0B S|
d ScOddL Oydsddols0 i WrsHsudae), dzsthisd@dzd lsuid f
ydwiso, ol stel yjddjls, kjnddC 00 d &Olsjted:
td s oi sl yjddlsj Mddd, CO0Ckts d @O HEBBGS

5. 1 jLkdgsOkH Blsdz0 GlettOdOlk 0.

L Iz dzls OBdfdsdrd ts@ dzO Isj S k2htslsts i Misswdzadj dzO tslsB tcC
v BOIsO YyOfmls ls Wstezdtoso OdzedwW Is©O, Mmi h jMmlsealkzo OIs
Yydeslsts o st Yy jdedi d birnddtO0 | fjtOlsde dts dzj
O LO tetcOddyd ds dL i dzdzj dedi dO dLdmMSC o Odedv IsO
ydl s MfsmtsedasMmisd Mj HI dzyd thdtse dits ded s - d
Wstcdzddtotso Oded? dz0 o dHBo jlsj ol tstei ¥ j dad ¢ fypdezd . ¢
lequnlsatS 2O otsjdedesmdzEy jPd d eodmts¢ sy, dzls
jdz WOCkste LO dO&dyudjkts dO Hij¥dydlsdkj k
GdztsL ZOO Wddodkhtsso 0 Ok O f ¢ @O d,tc dudjte djs j Hst
dydlsd ks Mmfsmtsedshisd, SCttej mMfsdHdteOidd ) dL
j dzls d .

[fdzsodedlsj HjWdudlsd, Ctdlts MO ¢ tdMmlsOlsdt ®dzd d
dzj dzgd, MO COCIts Mmdzj Ho O:
1 O
d

O 0= 72§ O
= Wéé-qﬁ-‘ﬁn—o- =
quwwkggaw%

szatstfl sdzif sPL 8 DDERY - @dzd L JcOdZO BtdcOHO d Wt
Mdektewo Odzgj d BG2d20 fHHE ¥S$0O, GCOkts fMj OSvyYj dlsd!
slstso degsfilslsO© dzO@ Mddzdlsj; 2) fHtsodh OoOdzjlsts dzO G dzgj o
icBisHddBdls] OO Omgdh 1w " PR j R0 &0 tf jtcOydwlso:
tcOL L dz0Oo Odzj , dzOBd&z6 Hjdzedj d yYJ dzj 2SS OL 9 Odzj ;
10 1| ) dedetso i L HiA{'dBdGlSsjls Spdde] d f se dh Oo Odzj dep- ¢ tsilsts
J 0 MmMtsmedtsmisd dzO0 MdMmilsj 3OS dztO of dafsie@izBd jO dafzO
Misdlsj LO Air Policing d IOSIsdyimSd oi LHEh jdz Is
]O 1 5] dzdzts d3ts teiffStajdistsite dffsdjdedidzts e OL o dIsdj dzO MY stsB dzt
hdls® dg® fMddzdlsj, SOkt Mj OCYyjdsdue® oi ik § Ok
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10 wddzd s jd Owddzd ) s | de@a@figfls o O dzj dzO@ MY shtse dasls d
94N HOd d&O MY jydoOddd t§jteoOydd;
10 tsHHI ) Ohdlsjyi dinEtedg B @ufilsd ttOLodIsdy daO- €
odldijlsts dzO sRrRuy, COCIkts dzO dzsedMmisdydedlsj CHffiatsmMtsB C
vsjLd HJWduydlsd, o tBtBh jdz 9adH MO Mo jHJdzH- HE
dzsmisd. uvtso O MO MftsmMtsedsMmMisd LO qLEOYHOdz] , L 4 St
odlsd o SCtdyjtiydd s MmMtekzClskztedlsj. 1 ¢ stagyfg bl tahg,o
C2lts ol tstgl Yy jdadlsy Mddzd P Jj Ol ftszOEOk 20 PP EI
9jdedlsj wWOLYjIsd Mj BCOLO O, Yj YOS o Odedwis W ddzO
fi sfB@ds ¢ tsls dzj sBrtHdBslss, Ctj® omdildl wifigls:
ded B3O dzdets dzj sBRrtsHJd3d o tsj dzded My tsmse detsmisd (1 2@B3  dz
CGBHdAZO. 10 ftojtsHtsdzw o Odzj sts dz0 IstsL d daj HEMIsd@- |
ojdzets tSlsddsdL qeOdz : 1) dzOd dgjO L fig tfistsi figftdsgj dztxffn) I2d) .  dBO  talf
dzdL d MdziH ftdstedlsdL Oydw d&O MiftshoedsMmisdlsy M
dLEtOYHOdzj, f BBhO Mists2dsMmls @O COfdlsOdsso dis-i t
sBRtsHdBI] ¢ OY dls O dfup@dzdatsO L dzjtseds S dsdisde MY SMSB
HO Mmj ftedj RO, YUd btsoeO | tflddizOdzddwils B
f HjCdzOtdteOdd WisttdRdtetse Odedv tls Ajdzdlsy L O
OHI dz) dIsj dzdzd Is j tdn ff Gedippts Bfiglztstijs@ dzd Linpte Odzj Ists dz@ Isited Is §
Qo Odzj dzO o9 tstel 3 jdedIlsy Mmddzd, Csdlsts MO © ~ABH.
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THE ROLE OF THE GREA T SHUMEN MANEUVERS
IN THE DECLARATION O F WAR IN 1912

Georgi B. Georgiev

Il degree military districti Shumen, town of Shumen, Republic of Bulgaria,
vo-shumen@comd.bg

Abstract: Moving away in years from a given historical event can erase its influence over other
for the particular era. Asuch, the Great Shumen maneuvers (1912) can be considered, being the la
check of the degree of preparation of the army, the correctness of the War Plan and the basis
military expertise at the strategic level.

Keywords:Military Maneuvers, OperationaPlan, Balkan War, Shumen, 1912, Tsar Ferdinand,
Major General Ivan Fichev

Introduction

The first decade of the 20th century was marked by the strengthening and modernization of t
army in conditions of contradictory attitudes of society towards iterAfhe llindeAPreobrazhen
Uprising, the solution of the national ideal was seen as achievable only by military means. Bulgal
begins preparations for the upcoming test by devoting significant public resources to the developm
and improvement of the agmStudying the results of regional wars fought in different parts of the
world, as well as the adoption of new armaments, necessitate changes in the preparation of our ar
The command, assessing the militglitical situation in the Balkans, definegaket Ottoman Empire as
an opponent of the unification of the Bulgarians in one land. In the process of planning the milita
actions against it, the strategic goal was also determinatkcisive strike and subsequent destruction
of the opposing army groum Thrace. The first operational plan was developed in 1903, which
included two phasesinitial strategic defense and subsequent offensive. In the following years, as th
views change, so do the Operational Plans.

In those years, the main form of checkihg reached level of training in all European armies is
the annual autumn maneuvertarge (with the participation of parts of several divisions) and small.
Artillery units hold general camp meetings. In 1912, lssgale maneuvers were held near Shumen,
which were the last check before the Balkan War.

1. Preparation of the army until 1912.

The results of the Greeburkish War (1897), the AnglBoer War (18991902) and especially
the Russalapanese War (194005) changed the attitudes of the Bulgarian tamji commanders
towards assimilating Western experience. Concepts about conducting military operations alse chang
the offensive becomes the main form. The first test of the new ideas was the maneuvers near Som
(1905). In 1908, an Operational Plansnadopted, developed under the leadership of Major General
Atanas Nazlamov Chief of Army Staff and further developed in 1911 and 1912 by his successor
Major General Ivan Ficheuv.

In it, the offensive and the conduct of operations in enemy territorieadeng. The conclusion
of bilateral treaties between the Balkan countries does not lead to the creation of a unified alli
command, which is why adjustments to the operational plan do not change its essence. In 1910
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1911, for political and economieasons, no major maneuvers were held. The preparation of the Army
Headquarters in 1911 was reduced to going out to terrain in the valley of the Tundzha River.

Taking into account the upcoming actions against the fortresses of Lozengrad and Odrin
(accordingto the developed Operational Plan of the army), as well as the terrain conditions of the area
around Shumen, in 1912, the postponed since 1911 bilateral fortress maneuvers took place. In military
terms, the city of Shumen is the main garrison of the &kl& Infantry Division and at the beginning
of the 20th century it was a wdbrtified city - a military fortress, developed and improved over the
centuries, including with the help of German military engineers. The Shumen fortress has many
features icommon with those in Lozengrad and Edirne. These features are decisive for its selection as
a place for army maneuvers.

Domestically, the maneuvers were preceded by two events:

- the celebration in Veliko Tarnovo (Aug.2) of the 25th anniversary of Ferdinand's ascension
to the Bulgarian throne, accompanied by an impressive parade. During the celebrations, the generalship
was notified of possible imminent mobilization and subseduesiilities

- theCrown Council held in Chamkoria (Aug.13), at which a decision was made for war with
the Ottoman Empiran case of notfulfillment of Article 23 of the Treaty of Berli1878)

According to the design of the maneuvers, temporary staffs lien designated for both sides:

- the offensive (RED) forces are composed of the 1st and 2nd armies Witimf@ntry
divisions. The 4th Preslav Infantry and 5th Danube Infantry Divisions, partially equipped with enlisted
reservists and the 9th Pleven Imifiy Division with part of their personnel, forming the 1st Army with
headquarters in Razgrad, actually participated.

- the defending (BLUE) forces (isare composed of the 10tiMixed Division (actual),
completed with the newly formed 43rd, 44th, 45th anth46fantry Regiments and the conditional
(presumed) 1st Sofia Infantry and 6th Bdin Infantry Divisions.

The both sides are equipped with artillery, cavalry, engineering and auxiliary troops, drawn from
other units of the army.

2. Course of maneuvers.

The Geat maneuvers were preceded by the joint divisional maneuvers (of the 4th Infantry and
9th Infantry Divisions in the area of the city of Targovishte) and were planned to take place in six
operational days (from Sept.6 to Sept.11), but due to the detenocdtthe foreign political situation
(the events in Macedonia) and concentratiorthef army unitsaround Edirne (also in the form of
conducting exercise), the period has been changed and shortened (from Sept.5 to Sept.8). In addition,
the sanitary situgon in some settlements (in the cities of Shumen, Targovishte, Razgrad and some of
the settlements around them) became more complicated immediately before the maneasessof
dysentery, typhus and plague were registered among the population. BatlReghio. 2109/Aug.29
The War Department details these cases and the areas with "not particularly good water quality”. This
required the implementation of additional measures, including the restoration by the engineering
divisions of several water mains.

TheHeadquarter of the maneuvers is located in Targovishte, and the direct management includes:

- Chief of Staff of the Leader (Executive OfficérMajor General Ivan FichevChief of Staff
of the Army;

- Senior Mediator LieutenartGeneral Nikola Ivanov Head of the 2nd Military Inspection
District.

In the planning and course of the maneuver, the two sides are guided by the "Instructions for
actions during the attack and defense of fortresses", whisttaapiled in 1911 on the basis of similar
ones in the western armiemainly the German and French.

On Sept.7 Tsar Ferdinand arrives in the city of Shumen, accompanied by LieGenanal
Nikifor Nikiforov i the Minister of War and Anton Frangyéd the Minister of Railways, Posts and
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Telegraph. TheKing inspected the positions of the defenders of the fortress and, being satisfiet
rewarded the soldiers with monetary rewards.

The attack was entrusted to Lieuten@aneral Radko Dimitriev head of the & Military
Inspection District, and he was tasked with the (RED) Army subordinate to him (three infantry
divisions and a mixed cavalry brigade) to advance from the line: Targoviitgevillage of Trapishte
I Razgrad in the direction of Shumen ancbver the fortress from the northwest. Second Army
tentatively advanced from the nomtlortheast direction.

The defense of the fortress was entrusted to Magmeral Stiliyan Kovachevcommander of
the 2nd Thracian Infantry Division, and he was givent#fsk with the planned forcesto"defend it,
using the area to keep the enemy away from it for as long as possible and to postponedts craWlh ¢
choice of MajorGeneral Kovachev was not accidentals the commander of the 4th Preslav Infantry
Division from 1905 to 1909, he knew the area and the fortress facilities very-wledl Turkish
fortifications (tabya), forts and the garrison camp.

The units of the Shumen garrison are part of the 4th Preslav Infantry Division (RED forces), b
the Shumen fortress battalion and some additionally formed infantry companies, artillery and howitz
units are included in the defense of the fortress. Resdrem several conscription were recruited at
the end of August to the respective units in the form of fiweek training. For example, the 7th
Preslav infantry regiment grew to 46 officers and 2,224-cammissioned officers and soldiers, and
the 19th ®umen infantry regiment grew to 47 officers and 2,622-cainmissioned officers and
soldiers.

Until the beginning of the maneuvers, the troops of the BLUE forces are concentrated in tf
Garrison Camp. Since 1890, it has been located northeast of thedithyaa wooden barracks for all
parts of the peacetime garrison. Its dimensions allow additional units to be deployed during divisior
maneuvers. For the defenders, the maneuvers actually began in the late afternoon of Sept.1, for w
order No. 1 was isged to the Shumen garrison. It is announced "that fortress is considered to be
besieged with it, and its defense is divided into four sectors. Considering the general plan of th
maneuvers, the main forces are concentrated in the 1st (Northwestetar)- sSfrom the village of
Dormushkoi (nodernLozevo) to the grove, east of NnBes|
fortress is located in the Camp, while the engineering park, searchlight and balloon department .
located in the camp barracks tife 7th Preslav Infantry Regiment (southwest of the "Beshtepe”
fortification). The same order organizes engineering equipment, communication lines and the supply
ammunitions. On Sept.4 in the evening, order No. 2 is issued, which organizes thefactioag-irst
operational day it is planned to advance with the cavalry in the direction of Razgrad and deploy the
infantry in the area of the Fishekanddern Fiseka) height- the village of Muratlar hodern
Makriopolsko) - the road to Razgrad, as prdien of the forces from strikes by the 2nd Army is
provided through the conditional destruction of the enemy's lines of communications (railway line ar
facilities at the station SheitanjikbdernKhytrino, telegraph, bridges and fords, north of the fed)e
In terms of engineering, special attention is paid to the equipment of the 1st sector and the "lid
Tabiya" fortification. It is intended as a place from which the king can observe the maneuvars, as
sumptuous lodging and a high tower have beepamed" Later, a tower was also erected in the area
of "Moscow Tabya". In the following operational days, the actions of Mageneral Kovachev's
troops are in accordance with the instructions received.

As of Sept.4 LieutenarBeneral Dimitriev's army ocpied the regions of Targovishte (mixed
cavalry brigade), the town of Dralfa (4th infantry division), the village of Lomtsi (9th infantry division)
and Razgrad (5th infantry division). To fulfill the task on the 1st operational day (Sept.5), this arm
advanced from the starting position in the direction: the village of Muratlar with the aim of
approaching. With the formation of a right flank cover (19th Shumen infantry regiment/4th divisior
and attached three artillery batteries, a howitzer unit and fivargasquadrons) the forward position
of the defense in the western direction (south of Fisheka heigllage of Nadarevo) is patrolled with
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the aim of a subsequent flank attack, against those defending themselves in the direction: the village of
Cherercha- the village of Lozeve "lldiz tabia".

During the 2nd operational day, the main forces of the two sides worked out a counterbattle
the line: Fisheka Height Burhanlar village thodernEdinakovtsi, Khitrino municipality). The lateral
cover reachedhe village of Cherencha and carried out a fire attack with its artillery on the retreating
companies towards the village of Gradishte. Cavalry squadrons are used for flank reconnaissance in
depth, cutting communications and establishing contact witk ahthe 2nd Army.

During the 3rd operational day, the attacking party took control of the Front position (village of
Gradishte village of DerekopnhodernStruyno- village of Varbak, municipality of Khitrino) located 6
8 kilometers from the fortress and advanced energetically in the strip village of LbzaNage of
Makak. From02:00 p.m. it is reinforced with another cavalry brigade (the one on the Bifdices),
which is used to bypass the fortress to the village of Kyulevcha. At the end of the day, the fortress was
besieged, the siege artillery was deployed and preparations for its attack began. The main forces were
directed to attack the 1st sectoheTflank cover (1st brigade/4th division) subordinates itself to the
commander of the 9th infantry division and, advancing to elevation 201 (south of the village of
Gradishte), repeats the fire attack on the retreating companies (the valley, north dfagee of
Lozevo).

On Sept.8 from 07:00 a.m. to 10:00 a.m. (the 4th operational day) the fortress was stormed. The
units of the 5th and 9th infantry divisions attacked the fortress from "lldiz Tabiya" to "Bestepe". The
4th Infantry Division attacked the pitions around the village of Lozevo and subsequentidiz
Tabia". The maneuvers end at 12:30 p.m. and by the end of the day the participants return to the camp
areas.

On Sept.9 from 10:00 a.m. @1:30 p.m. in the field between the town of ShumenthedCamp,
the parade of the units that participated in the maneuvers takes place. He was watched by the King, the
generalship, ministers and citizens. On the same day, all units began to return to their permanent
garrisons as a matter of urgency. Thisug d¢o the concentration tfie army unitsaaround Edirne and
the sharp deterioration of the foreigolitical situation.

Of interest is the participation of the aircraft from the Railway Battalion (Sofia), whose potential
for aerial reconnaissance of theeary and the area is also being tested in other European countries. For
example, in the Great French maneuvers, the results of air reconnaissance led to decisive successes of
the offensive forces, exceeding those planned. Aircraft were also used duriBgitible Autumn
maneuvers and the US Army war exerciseg yearNear Shumen, it is planned to improve the use of
the balloon (tested in the divisional maneuvers near the town of Sliven in 1910) and to expand the use
of the aircraft for dropping bombs.

With his order No. 103/Aug.25 th€ommander of the Railway Battalion determines the
divisions, personnel, equipment and horses that will participate on the respective forces in the
maneuvers. Additional drivers are being sent to the 4th and 5th Infantrsiddivito overcome their
shortage.

An Aircraft Fleet is formed of an airplane and a balloon division, for the maneuvers. Pilots are 1st
lieutenants Simeon Petrov, Hristo Toprakchiev and Nikifor Bogdanov. To supplement the departments,
people from the Techcal Park of the company and from the 2nd Pioneer Battalion (Peshtera town) are
recruited.

The only aircraft at that time "Bleriot XI" (arrived in Bulgaria on Aug.13) wa$haged in
Targovishte, and the gas station and the balloonShumen. In the desigof the maneuvers, it was
planned that each of the forces would have an airplane and a balloon, but due to problems with their
delivery, they were reduced and the states changed (order No. 1@BAddus, the airplane unit is
assigned to the attackimsgde, and the balloon unit to the defending forces.

The results of aerial reconnaissance during the several ascents of the balloon and the only flight
of the plane (Sept.6) are reported to the headquarters of the respective country, which is also reflected
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in the newspapers "This morning, the beginning of the maneuvers, the airplane which is in the
attacking army soared into the air to make reconnaissance the enemy's disposition in the fortress. ..
10:00 the plane landed in Razgrad, where it endeditipa completed mission. It can be said that the
defense army, which is located in Shumen and its surroundings, has been discovered by the enemy.
is due to the airplane. Everything iis"Ulonfroomvn 1
Sept.7).

3. Military -political repercussions of the maneuvers

The maneuvers were covered in the Sofia newspapers ("Mir", "Utro", "Rech" and others), ar
some of them sent their correspondents to Shumen. Stoyan Shangov, editor of the "Balkan" newspa
who publishes supplements to his newspaper, also arrives in the city.

The local weekly "Obshtestven glas"” is oppositional in nature and the publications are critica
However, in the issues of the months of August and September there are notes about tive ioflue
the maneuvers on the improvement of the city and on the local businéBse owners of
establishments will have to bless these maneuvers for a long (isseé #40/Sept.15). The reason for
the latter is the arrival on Aug.23 of reserves and drota other garrisons, as well as the release after
the end of the maneuvers of the reserve units of the garrison ondaywoty leave. The favorable
disposition of the population towards the army, whiglelcomed the troops as guestss' also
confirmed. In the village of EkischenfodernBliznatsi, Hitrino municipality) they brought bread,
cheese, walnuts, vegetables. ... In the village of AidmladernSeidol, Loznitsa municipality), where
two regiments spent the night, they were well welcomed" (#4065ept.15).

Due to its scale and the forces involved (three infantry divisions, two cavalry brigades, artiller
and supplementary units), the Great Shumen maneuvers of 1912 were a new stage in the ar
preparation. In practice, basic elements of Alney's Operational Plan, developed by Major General
Fichev, are being checked. Lieuten&@#neral Dimitriev's plan to build up the army, to approach,
bypass and attack the Shumen Fortress was repeated when the Lozengrad fortress was captured.

In the courseof the maneuvers, the interaction between the different types of troops, the
operational resubordination of units, the new methods of striking fire and maneuvering with artillery
forces and means, the independent use of cavalry units, the use of awidtierinterests of artillery
and infantry were improved. After the maneuvers, Tsar Ferdinand proposed that the partially mobiliz
4th and 5th divisions be sent to the southern border, to which Major General Ivan Fichev explained tl
if it were a questin of a future war, it would be a mistaka violation of the mobilization plans and
subsequently deployment of the army. At these arguments, Tsar Ferdinand gave up his original idea.

Detention until Sept.12 of the reserves in the 4th and 5th infantisiadig, in the artillery units
and the engineering troops initially negatively affected the announced on Sept.17 mobilization becal
the used property is not collected and arranged in the warehouses. In the course of the mobilization,
experience gairte by the commanders and reserves, facilitates its implementation in an accelerat:
period and subsequent strategic deployment of the army, ahead of that of the enemy.

The Great (annual) maneuvers in Bulgaria (near Shumen) and in other countries shashie re
level of preparation and interaction of the various types of troops, the intentions and the way of acti
of the armed forces and presentation of the evolution of military thought on the eve of the upcomi
war.

The results of these maneuvers inspimnfidence to the generals (Nikifor Nikiforov, Ivan
Fichev, Vasil Kutinchev, Nikola lvanov and Radko Dimitriev) when expressing their opinions during
the meetings (Sept.1Bept.16) with representatives of the civilian leadership of the coumtryhe
home of the Minister of War, the building of Council of Ministers, the building of Ministry of War and
the Palace. The generals reports on the state of the army and are at the heart of the subsequent de
to declare war. The experience gained duringrtheeuvers in commanding divisions and armies helps
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the generals to improve their skills and realize the power of the Bulgarian Army on the fields of Thrace,
Macedonia and Dobrudja.
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Abstract: The article presents a brief overview of the Military Police Service of the Republic of
Bulgaria. From the review conducted, attention will be paid to military police doctrine, its cajpadili
functions and tasks, in order to achieve a better assimilation and adoption of new capabilities ar
introductions.Appropriate and relevant recommendations will be formulated in this refpardew
concepts and introductions when using methods iopleeational environment and activity.
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EXECUTIVE AND DISPOSAL ACTIVITY PERFORME D
BY THE ARMED FORCES.
CONCEPT AND MAIN CHA RACTERISTICS

Zhivko ST. Yordanov

Department NAVY, AG. S. Rakovskyo Milit:
GSM +359887881809& +359895456954e-mail: sbs 81@abv.bg

Abstract: The executiveordering activity is an activity carried out by the state authorities on the
basis of and in fulfilment of the law. That is why the Armed Forces of the country, as a state
institution, carry out activitiesrdy on the basis of and in fulfillment of the law, which is why it can be
said that their activity is executidistributive.

Keywords: Armed ForcesExecutivedistributive activity Law, State institutios
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Abstract : The purpose of this report is to analyze the prospects and trends for strengtheening s
curity in the Black Sea region. The report examines the main security cleslenthe region, with a
focus on energy security, maritime security, geopolitical conflicts, and environmental threats. Provides
effective recommendations for strengthening cooperation
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ANALYSIS OF CRISES IN BLACK SEA REGION AND
THE RESULTING THREAT S AND RISKS TO
INTERNATIONAL AND NA TIONAL SECURITY

AnastasM. Chitakov

Nati onal Military University nV. Levski o, A
Shumen, fAK. Suastaspchithkov@abv.bg ~ 1,

Abstract : The purpose of this report is to conduct an analysis of the crises in the Black-Sea
gion and the resulting threats and risks to international and national security. The report will examine
the security zones in the region, the characteristics of the main crises and conflicts, as well as the
threats and risks to international and natidrs@curity arising from these crises and conflicts. The o
jective is to provide an objective assessment of the situation in the region and to propose reeemmend
tions for more effective management of the threats and risks to international and nation#y secur
the Black Sea region.

Keywords:Security zones, Black Sea Region, conflict, crises, cooperation, influence, geostrategic
importance, security challenge
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SECURITY MANAGEMENT SYSTEM IN THE
TECHNOSPHERE

Hristo A. Desev

Nati onal Military University AV. Levski o,
Shumen, #AK. Scorpilostr. =~ 1

Abstrakt: The technosphere safety management implements several systems to ensure hur
safety in the technosphere, namely: labor safety, enmiental safety, emergency safety. Therefore, in
terms of technosphere safety, they have common goals and objectives, and can be reduced to a con
system.The development of safety management approaches in the operational stage of the sys
occupies aignificant place in the management of the national economy. Awareness of the facts abc
the need to develop a methodology for analyzes and risk management in the technosphere allow
assess the balance between the scale of possible losses in the aydtézchnologicaéconomic
advantages
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CRITERIA FOR CLASSIF ICATION OF OBJECTS
(TARGETS) TO BE DESTROYED IN
COUNTERBATTERY COMBA T

Veliko P. Petrov

Faculty of Artillery, Air Defense and Communication and Information Systems,
National Military University Shumen, Bulgariaveliko_pp@abv.bg

Abstract One of the most important tasks of our artillery is to figlet émemy's artillery. The
counterbattery fight is assigned the primary task of immediately striking the artillery batteries and
other important (primary) targets of the enemy, related to their fire activity, at a considerable depth in
a short time and undeall conditions of the situation. Therefore, it can be said that ground artillery
should be ready to rapidly concentrate anticipatory coubgsgtery fire in the designated area of
responsibility on each threatened directidine analysis of the charactstics of the objects (targets)
for hitting the enemy with fire in the courdaaittery fight shows that they are directly dependent on the
composition and its nationality. The amount of objects and targets for fire engagement and their
characteristics willalso depend on the characteristics of the areas where the combat operations are
conducted (the nature of the area, the capacity of the given direction, the conditions for the deployment
of the targets on the battlefield, the conditions for camouflage raadeuver in the course of
operations, etc.), the nature of the military conflict, the conditions for conducting the defense
(offensive), the forces and means involved, and others.

Keywords counterbattery combat, operatigrautomated command and contsylstemsobjects
(targets)
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1 IT¥cranoeka TP 13-20 7-15 3-4 23-30 82 -89 ao020
2 Batapesa MLRS 2-3 1 2-3 5-7 30-50 12-13
3 Barapena PC30 4-5 1 3-4 5-10 56-65 12-30
4 Barapes 203,2 v CT° 6 -8 7-10 2-3 15-21 77-83 61-73
5 Barapes 2032y BT 15-20 5-8 10-12 30-40 8§-02 77-83
] Barapes 155(152)sm CT 5-7 5-6 2-3 12-16 75-82 57- 66
7 Batapes 155(152)sm BI' 10-12 5-6 10-12 25-30 858-90 80-84
8 Barapes 105(122)am CT 4-6 4-5 2-3 10-14 70-79 50-62
9 Barapes 105(122)sm B 6-8 4-5 10-12 20-25 85-88 79-83
10 Barapen CMX 5-7 34 2-3 10-14 70-80 40-57
11 Barapen EMX 10-12 3-4 8-10 21-26 85-88 73-79
12 Pora (Garapes) ITTPK 2-3 2-3 1-2 5-8 40-66 Ao 40
13 Juemmnos ITTPK 5-7 2-3 2-3 9-13 066-77 25-50
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sw M dLydmdzweO® o© LOsdmMddsMmls ls o jtesWIsdatsfifdsis O
LYo Odzi d ojtsWisdesfisls @G jmp jdildsijls da00O HiPjlz] @ dsRIDEsd
90. I btLd MzEyo2 Lw &dsyj HO M ftjH]jdd s |
D =7it# )

© wo e g
7O} Y s
o -god

g0
OQ—.
o) n 9—.

9

s
dz0O

(>
Is
L

o5m3omrw

Ci Hjsts:

itHo jtesWisdesfls L O HBMIsdecOdzy dzO B J SISO 5Is Mts,

iftiojtosWwisdegsils sBjSCIsils HO Mj dOBdtcO o i@ HJ
Mise O.

®)tw = 1 fted L > S

MNtw = 0 f6d L > S

Ci H]It:

i Li 5OC fld BOkdzO HOdzj S sEB2desfls dzO s dHO 6 dzj ¢
oL flsswddj Gl o) Missfodsyjddjlst dd sddjod
] Hj dzvHis filpjtse QClEOMIsIBQ SIsdlsj J s Mmi " j ke j dats

S —:
=
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O tOL kL 2O OdzgjIsts o ddasjtejf dz0 BScEdzj 9 OlsO ftsHHEGI 3¢

{ OLCtedo Odzj Ists MeO Sjni  eMs® )OO o tjL EdsOl ¢© i to
jdgs otejgj o GoMsyjd (M odMECO Msjfjd dO ojttwl
%O (] OHOdIss dO fi hdw o LsdOO LO Hj2filkeadj dzO
dL i dzd®m@®@YUO o ®ftcjHjdzidO fsdshMO0 (O02tdz, fJjteddls]

Ali 9 jyHOda dzO y,jdzZsO o) eB&OYf 5isazj 6206 &g B jztshB) fi 5
SO dO® HOHjdz BB jSCI © ®ftcjHjdzjdes otcjd3j, dzgjcetso OO
fSHEGOLH,j dzj dadV . s Odsjj Ehsdols(j Jfc®dds Sisd dOEls j cd2 HOo O
B CIsdo dats HAGS GSYldafjuijjfifEv@ds O yj dzj )i SB L OL desfisls jL O iz @
sls kwh, Ctdlkts §sHA YO0l LO djLOBOsdks Scdjotr { St
Bl H) Gldsy jldes, o0oMmote 3EOC O Mismeedlsy, fMsji-j dedls
ot fstOLWe Odzj .

10 BOLOIO dzO dOdzdydedlsjy Mddzd d Mtcj HMlso O LL-O 56 ¢
Bsfls L O fsEOLY Odsj @O ©BjSkOA By L OYJlegokds H
LOHOYO, f] feMmisdcOdy dz0 dMCOded™ tjLbdzkOl yjejL Ml
ks &0 ©BjCkO 8 ftoj HdOL Oy dzd j .

Mjdz 91 9 HiijjdzCs OX OO yj dz, t©OL fsdzisy § dz0 dzO B 52 dzts
Bsdj dzls HO dL il dzdgw o O eBdEQodBD dzjOPHEONIO) Hf Ist tg jdzOM LG f dzO T
fSHtCOL Hj dzj dad W .

{OL Bjtedlsy d flHOd Uj ded j Is tislsdzq toth B JA[ 18 d 1§ jts OQ y jazd |
o2MCd LOoadmd Ghdseds s sfjwOlsdods kOSIsdyj mSd Lk
LO dLitd.oOdg. dzPc tizj e dlsseMEEHMIso O dz0 § oisls djo-dzd € O,
ddj, MjHMsoa OO Bz LO ftwtslsdosol LHEZN O tsilsB tcOdz0O,
BOLdtOdzj MO tOLftdsyjdd &0 L doydlsj dds slsHOd] uj
d &30l L de@ul®Oj aisj o 5 Wietsdals O -of O>Hdzdids js yff dzBY L s EEP s f5
sjoddw fl MisOos MO ©OLY cdsyy @Lds @kl O & datsd dzd dz k@ jrle
Yyj dzlsteso jIsj L O Brs2des kZfteOodzjdadj tsls fMmi MisOo Gs-dz® ¢t
sdoo i LHEh 20 SlB©OdZO; 161, 1l1u &O OodOydwlsed; ]
kj: BOOtjd kOCIduls®CHduldgt d & figGEC dsfo datz® fls Otsls s
©OCjlsddlsj BOOLjd d HEkcd f SHBGB dz] .

Il mMdysts ksoaO hj CO0Lo O Mmi hQ is® jfulss MEd® dadq@
ZO SCtdzdyj mMseotlsts dzO0 ftodeo dzd yodedlsjy Mmtej HMlset®B ( Otcl
od MejHmMkso® d BBjftedf OMd LO Iswa), dzO0 o tgj-dzd Ists
Yyj mMs OO u;dz M sBtOREpOMIY s ifinigidd dsils 1 ldss@eddRmIsd Is §
dzdlsj rOtOCIsjtedMmMisdSd dzO@ tsBJjSIsdlsy (yddzdlsi) d&O
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v OB d&zd yO
MOtOCIsj tdapmif of e sMis f § dedz® 6 i5JjcDOls f o (Oylgjdzdp) € tsdzls tc OB (
PasMepH Ha 060eKTHTe |[OToaledeHHd Bbpoi Ha
Ne mo DpoHT :[1;:150-J OT ITHHHATA OeInTe B
pe HanmeHoBaHHe HAa oGexTaTd (Km) rsra IL1omg Ha eIHH 00eKT
em) (km) [cBEOpHKOCHOH 3a PB 32 apr.
eaHe (km)
1. Peanna Ha OI1 1,5-2 2 3-4 6-12 1-3 2-3
2. Barapes 3¥P Ha OIT 0.8 0.6 048 30-40 1 -
ER Ama 2032 ymMm CI Ha OI1 3-4 3-4 9-16 5-7 3 3-6
K Ama 2032 mum BI Ha OIT 2-3 2-3 4-9 5-7 3 3-6
= Barp. 203 2 vy CI Ha OI1 0.4 0.3 0,12 5-7 1 1-2
6. Amm 155(152)wvma CI Ha OIT 2-3 2-3 4-9 4-6 3 3-6
7. Batp.155(152)am CT ma OIT 0.4 0.3 0,12 5-7 1 1-2
5. Amm 155(152)vma BT Ba OIT 1-2 1-2 1-4 4-6 3 3-6
=B Batp. 155(152)nvm BI 5a OI1 0.4 0.3 0,12 4-6 1 1
10. Amm 105(122)wvma CI Ha OIT 2-3 2-3 4-9 2-4 3
11. Batp.105(122)am CT Ba OI1 1-2 1-2 1-4 2-4 3
12. Amm 105 (122) mm BI ma OIT 0.3 0.2 1-2 2-4 1
13. 1067 (120) muaOaTp Ha OI1 0.2 0.15 0.03 1-2 - 1
14. 81 (82) mm MX ma OIT 0.15 0.1 0.015 1 - 1
15. ITrtaga B PC 2 2 4 5-6 1-3 3-6
16. Iltane Ha pyvOex 3a passBp. 3-5 1-2 3-10 3-4 6-18
17. Porta (batap) IITPK 5 PC 05-1]105-11]025-1 2-3 1-3
18. Porta (batap) IITPK 5a PP 1-2 1 1-2 2-3 2-6
19. 3eHHTHO apTHIep. OaTapes 0.4 0.2 0.08 2-3 1
20. PJIC ma ITA - - - 1-3 1
21 PJIC 3a pa3zy3H. HA OB. HeIH - - - 1.5-3 1
22, KHII Ha DaTanboH - - 0.3 1-3 - 1
23 KIT Ha OpHrama (IIOJIK) - - 0.5 4-6 1 1
24, [Exmesm. ot KIT (ITEIT) HA OHE. 0.5-0.6 4-12 1 1

O ZOEdLI s dzO HOdZdZdISJuJE) e j@Derdzo diEfls  tsES JOL I8 @ls O - (
GOl d&zO0 lsHIOXzZ] &g defd] dzdhitsf @ d da®Mmdztse j dzedj d dBsc Ols Iz
sls Otbddj tdvs0. [wkzed SBjClkd, SOt L jddlsdsto
s j cOlPEdRE U] MCd Ok CODSK] GOy tzj dzod j 2@ - Ote
90O Otdkd™ Mj ©OL (1SEOC O] d) SHsdajOun O A i § st

ssdzdyj Mo tslsts 20 j dzj d3j dels Oteded sy vy dzd tsls  fy+ Ml
cdMisdSO oddwjh ONdid] dgef Bdgfs B @O dz®j &8O, dzO0 dzj B 1 5
fstcOLWVYoOdzgj d dzgjtsBratsHdBdIs] MtcjHMlsa O L O dL Mistej
dMC OdedY tojL dzsOl ls ©cdzj oslsts §EOLWo Odzj . juOC

ted2MC O B BGleo@tg 3 dzgfaisdz  cStcOL W o Odzj Ists dzO Btel HEY SO
cOLY9 O d YdoOlO Mddzod, wtBMdzkzy o OF O Mt dB OIHG (¢
o O0hd Mlstej &zBOISO, BjL HO Mj twOLYWIs tscdzj odlsj Mt
ZO0 ftoslsdodedC O Mj i efifd ftejHd oMdyusSts §stOLWYO O
Csjbts My dMCOk HftojCd ffOHjddw o yjdzlsO, COlIsts
swo., uvke ftylsd | dzgjol Ldstsy jdz 9 Ot OtlzBL § 5 Odig ts|
ot. i hslsts fwwQoaddzs 90yd d ftod §stOL WO Odz dzO
MOBsasHdd luts Otlsddzjtd2mMéd Wsttdddtoses Oddw §teod
tcOAtsdzed LO Mi Mej HsEYOeOdzgj d © Hkzed bkEmdztsedw.
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RLOEBHC(:

1)odzOdzdLi s &0 " OwOClkjwdfisdSdls] dO BjSlkdlkj (V.
9C SdzalstcOB OOt ff BEZOSOO BB Osj MO o §LWSCO L Osdmd ks
ftod dzOH dzj 3 desfls. stddyjmMsoslsts B Sisd @€ sy texffinls P ds ¢
LOadMwls fi hs SOCO d s shtejdshsdls] &0 ©02tddls
B0 &) Misdesisls©, j BEtsMissO dzO HOH,j deslsts dzOf e O®-dzj dzd j
st fodj, kfMdseadwlsO L O o&OMCidedspddds jd diade . §s,i & Gt CF
CdW dzdSls, bfmdsodwisO L O otH,jdj o020 GlBOdOsO ( dzO
Htelze d .

2)RLMdzj Ho Odzd W IsO dz0 BMdesoa dzdIlsj R OwLOSIsjtedMmisdSd dz
sls Otsls d dj tedily ts @8 O Octy@EDIs o Ols, Yj GRdss dZOkO YOfls
@O GlHOd yjddj HB 12 km d bkfmfjhds EscOls HO fMj
ol LHj2Mboadj d&sxd HO Mmj dzOOdzy BEtcq s dzd tgiff lszmfds Oz Is d
6] dzo Odzj Is s HAEQRBBRSEE s dzd Yy ilso s B ftedf Omd s yj dso
ydCitedL &L dfCtOejd » OWZj o W Is dzOyddze dL dmSo 0O HOlE] ko
9] Z0sO Owlsddzjted™ ytejL i L-2OBOHzdes s dzPM O O 1 16 o 6
BOdzj otoj dzd Owlsddzj td2MSd cwkfd. Jlsstedvls dOydd dL
GOL L dz0o Odzj d BYtejHjdvdj dO CtsteHddOBdlsj dzO yj d

3) 10ftcOo jdedIlsj dLMdzj Ho Oded™w § COL 9 0OIs, Y- 9 tcfs
Bqdzdzd ©BjCIsd dz@ bfssdapy e daj@ sotej dsH j2Msoad) ftd L Of
BZO ci B0] %EABWOO ls SOLJ o jtesWisdshls, (SOl ©Bj S
Ldydv k0. [fojdz o0 ostjdijlsts L O 5¢dzj o tsls @St j 2 1
sls oty @jdsisL Hj2Msad] 5 BECMduddls) BOkOE©]J.
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tOL cOBBISCO o { Hdir™ OdgQ O deE PHsQ st 6O At 1 of- ¢
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[ BCZOHO | t©OLKOBBIjd fts LOHOYO 1. 1.1. ApdO
dzdj dzO0 o) sl Y jdedlsy Mmddd  dO d&dtscslzOYdsdzpd
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CHALLENGES AND THREA TS TO
GLOBAL FOOD SECURITY IN CONFLICT

Veliko P. Petrov

Faculty of Artillery, Air Defense and Communication and Information Systems,
National Military University, Shumen, Bulgariazeliko_pp@abv.bg

Abstract Growing confrontation in the international arena, emerging conflicts and climate
change pose serious threats to ensuring global food security. Climate change leads to an increase in
extreme weather events, depletion of resources and changes in agricultural productivity. These factors,
combined with political conflicts, wars, soegonomic problems and others, worsen the situation in
world agriculture and food security.

The real andpotential threats to a country's food security are: the low real incomes of the
majority of the population; the insufficiently developed infrastructure of the food market; the reduction
in the number of small businesses; the concentration of productiomdividual enterprises and
holdings; the low level of development of the branches providing agriculture with material and
technical resources and services. It is necessary to note that food security is -tayeudtl and
complex issue that requires a cdmpapproach and cooperation between all countries of the world.
However, successfully achieving food security can have a positive impact on the economic
development, social welfare and environmental sustainability of countries and the world as a whole.

Keywordsconflicts, threats to food security

o1 o¢mrR 10 [HRY
[Jeuvlr1 o RV
s{1A] RSUR

ltrrrRYIRSOGU [ by
Lifroef1ov0e )
l ovaf [ ]

l jdzdSts 1. 1 jkte

ltesBdzj Bl 5 f)] SMdektewe Odzjlsts &zO0 S Odz0 1§ tod dzOH dzj
MlsOo O HEBO LO LOHBSoatdwoOdzy dz2O0 GMdzso dzdils] fasilstej B d
cOded Uj dzd toj Mktemd. oveLd fssdjd Bsyj HO Mis-t8OL ¢c
tdd, HIi ey Ood, dOMjdjddjiks &0 1JjE SO ¢COkt ywds

Il te@®@d yded f jtedtsHd ls i h jmlsokzo Odzj ss dzO ytso jh !
oMduSd Hi tyOod fsBdj &, Ctdlts Mj &OLdyoOls -¢ dss C
sdo desfls dz0 o Cdzt yoOdzgjIsts o Isjrmadedw Mmi MlsOes dO i tcj
g dzdzj dzd j s, Ctdlsts MO 903 dzd L O tyj dvo Odzj Isds- &zO 1\

Bodzszntse ¢.R. 1 OLOHJEHRO ftosHBO Sdzt flse phdetzs? deBSIZB @M dzsilsd ¢
CsOHEtse ™ 2 tcjO0L6j8» efifj252 219 .
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9jlO i RtcOdO oaddzOcd tMlsOo O ftedtstedlsjls
Yydlso WoSkko, yj o ftojCd otdvd] Jt iz dtdzd
My fBjHd GdZOHI Is dzO f dzOdzj SO0, Istsj Mk
deéils dz0O ROz 9 &BJdZOEZsSIE | HBo jdz HEB
ygdwsistejsdlsj dziSdisy yjdd fmj fsSO0Yys O®-f
sCd ftosdLotsHMmMise jded d ItcOdemy stelsded tOL At

2)¢ CfLCffndZCf BS HXYJ Isded o WzebfySdafdrddp Of tndpd IsigElsod ¢ 1 |
Wdms Odzdzd Is MdMmisj ddd L O tettOdd yOoe Odzj dzO ( daWjdzO Y
®&d d UtGJHBﬁ]BOS,Wd@mZ‘E@HQﬂZEQ‘JH!Hdﬁ]JdzOUtmO Ud mists
oOhdw ol dzh jdz HI &z d L OBOoawdzjIsts dzO tOMIs O dzO

3)dzj Hish tc O dzo: 0O dgj s afj heldtOsits MistcOH Oded j MG W Lze ¢ ddxfflayjO
fd tls dzOfmj dzj dzof g 515§ d B §s tc QYA , ikl Btz O dzO e j O dzd

l csHBso sdzflse j dzOIs O Mmd ¢ kztcdzsdiply to if L dpdulsl s Off te OB dgjHd
Mo jlsseo dzOIsO ydoaddzdL Oydw d MistceOdzedIlsjy 5 Mo jlsO o
LOf dzORd. (Hdzs Bls 90y dedlsy MHOJHd Y PO P izl dzfipls 86O dzd
sts2ydeosslsts d MlsOBddzdes tjh Jjdzd] dzO § tetsH ts9 sdzMmjs-o J «
stso dgs dzOMmj dzj dzdj d L dzOydlsj dzdzes ko j dzd yOoe Odzj dzO «
dzv o Odzj sts 2O EMddzdwis@ tsp 8@ dziglge § 2O K © O fipd ¢ Hz® dztf iPls
dzj sts dz20 HJj2desflsls©O dzO diBj Y HEZdZOtsHdzdls] Gteec GdzdL
jWiCkdoddlsj &Oyudded d &BjROddLBd LO dL{§sd. o Odsj
MydlsOls L O JjHMO tldsdi s tdjls?jdsthylds.j] B dzOM

twLSCBIsts o dzsh Oo Odzj dzO G dzsB OdzdzOIs©  tetsH 59 ®azfls
bs. [fdsodzdlsy tihjddw IskC MO Mol oL Oded fy destcd
dsh jdzdj &0 fsdLosHmMlsoslsts d HEMsQES dls jdzj dB@ 1 Asts (
sls oL jdBOdzj d2O tejHJUYO MbteOlsjedydmMSd tejhjddw L
Cdzd BOISO d BHYSAB3O060O0dzj dzO0 Mmlstec O dzgddsy dzts fiy dOldnj dzPEBdz@
dzd MEztese ddzd .

t dLBdzs ydw 2417 sls wi 94 90 fue@ jfipdoc pdzt2fifls dg@® |
syj tels©Oo © ¢ OC tsdzW dzd C-Isitclp L H e § B @ dzg 2@ @ (S|
dzjg ©ls LJdSJHJde'] d ddzd §OMmdhdd Ljdd d kddhty Os
Ededh sy O Odzj dz20  Odz@te dzOd - e Oelzd 5 j dzd dzQfejH M HstelzG
9000 MlstcOdzdIlsj © CtsdWddSlsO HO Mf OL o Ok M sldp jIs
Cdlsjy Ctsdzgo jdzydd, M YHO dLYitsdzL 8 Odzj sts dzO ¢ dzOH O
gl o jlsl s J 1§ tcojdsy Nfzddstield jHEiDddg sts dzO0 dase d MOGss yd
fwismlseo Odzj d2O "R ERBOZJIsOttdzO f sdi3sh . wi ojlsils ftod
CdzsB OdzdzOIs© f tetsHso sdzfnlse j dz0O dzi M e ztedztsmls, § s ud
Hi dzyd. [ Jj3HBE 22001281 6. BtesWIls dzO r tcOsdis Xds ddrdse
ftosHBo sdzMilse j dz0O dzj Mdcec ktedzesMmis, ftoed uddai dzd sMmdztsoe dat
139 ®Jddsdz®. 2022¢Ed" GO ¢t { a0 ©dfi)s odg@RO dzj fd ¢
AP [d vojlstso dzOO ftosHBo sdzfflse j dz0 ftesEctcOBO ( WFP
tHOd b &) MBOGde®] €202 2O kttjosc 0O, COLt WoMmls
tcOded CObts CdzOHEZOo O d ddzd HtetsedetsL Je Ol Md3ijtels dask «

©® 20 Hi teyOoad: ¢V c-PladdSOdanS @l Ezlste Pflddasdzd ¢ O, dz-j d3t
e (rts), mOdlsd, mbdzHkteOm, wkZzHOd wdtodw dd-tcj
dzdj J lsfr]dztssdzOLsO ftodyuddz© L O ¢ dzOH O Jjof HfetdadjSul Isststs d
ZO@tsdzv d3 Btets? nBtO, LO Ctdbts Mj YOS O HO MMy
(ftedBsdzdL dlsj dzdets 26 BJdzdtsdzO HEh ), Mdzj Ho OdZO Ik
(18,1 dBddzdtsdzO HENJ.
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1 sfdzj HdetsIsts tsW d yd O dzdetstf &1 Oty deodiaf{Q Is flzOd ©dé dzQs@ M
2021 6. CObt tlsStdls HjB Ol *dof tedf @ sdz@zd 2 T . JOf t§ d dzd
BBd 2O HdMSEMJWISO lsdshds L OMNdlsOIO dd Sttdldd ydd .
fsdsded t jLBd ydw @ 40E5dzW drg S @ teloezdasgi@ HO shMdcktwls
2O RteOdedlsj dzdzdlsj MmMdMmilsjddd d § OLOtcdlsj o o ol tstel X J
4l 9jlsO 5 o ftesmdlsy dO 6 EZzOHO, Mol oL Odz f € deW dzq
Hdh des L O yYdzj &89 jBH €O Hicg §dzj HOIs HokzectsHdh dgd-Isj Mmi
stso dzZ0IsO fosHso sdzise j dz0 fescteORBO (w1l 1) L O A-ditsdedls
ded, Mol toL Odzed® ) CtsdeW dzd CIsd

ltotsHI dz)y O Oh dwils CtsdeWdzdSls d fsmdzjHdydl P s MOdzls
dedlsj Wjtedidjted HO tsBtcOBtslsoaOls dzdod, HO ftotso jtorH Ols
wisdats M)l s By j -da@ SO ogjjisdas®. f 8 ftej S HBBEBOKO fo
HsBdodlsy dksyj HO dOBOdzjvwIls ftojL iziceEsO®MEH,] i jcO
O dqd3j dedzts L OBtcOdzdIlsy L O odesfp dzO =~ dBtedH ded -dfRidz8 iCdz0O,
Msjfjdg, ®BttczHo Odzj d MsWikkzjtt. [yYyO0CeoO Mmj dg-HtsMisd
Bdodlsy o MlsttOdzd, ¢Ct5dlsts otafm Mm@ Isddds o] Leds dfvtatH dfldsid J(c
Zzdw). uvtso0O o jtetsWisdes HBH I dzdedIsj dzdets h jJ dz2ORBOdzd tsB j f2

liLHj2Msadilbts dzO CtsdWddSlsO o9 vVEttO2dO odkirnlz <
ded Is j dzdzets dL sflsted f totsH o tsdziis®tg EZORO I G ff dzif i faz®) B s d ¢
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36 [ [ o dHj dzO FetetsL Iz G dztsB Odz' dats 2 i tois@ ts offscfils Endswd dlzdztx2O  BU S
https://plusone.ru/news/2022/03/11/eavidelaugrozuglobalnoy/
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37 Global Network Against Food Crises (GNAKC) https://www.fightfoodcrises.net/fileadmin/user_upload
[fightfoodcrises/doc/Global_Network Flyer EN.pdf
38 http://www.fao.org/about/whate-do/ru/
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39 Commodity Market Overview. The impact of the war in Ukraine on Commodity Markets / World B&0R2.i 58 p
https://openknowledge.worldbank.org/server/api/core/ bitstreams/da088&b9d28b77¢31a936d5098f/content
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yw dzts.

RLOBH(

1. 1 0OtcOfMmlseo O OO CtsdW tetsdzZlsOydw dzO BB Y HEz dz@tetsH
BOIsduydedisy ftetsdzsd dzad ftoj HMMIsOo Ezte 'y ®B dzfnls t& d dzO dzd ddis © @ ¢
so j dz0 MdcekztdatsMmis. s dzd BOIsdydedlsjy fHtesdgj dzd o BHWIS
wWodzj dedw, dzOBOdzw o Odzj dO twjMmMkztemdlsy d fHtesdii dd o
WOCIksted, o CtdBddoydwe ld . saayIsdid]s gz QuE datzi] drd
d Htokzed, o dzsh 0o 0Ols MdkkzOydqwisO o Mo jltodaslsts L j ¢

2. 1JdBBatHd®s jJ HO fMmj toHYyjtlOwls ftedyddadlsj

Csdlsts 9% dz¢ yo Ols

V dzOo sHdzj dzgd W IsOj sdn@h fts jtcisioS M OH dzO L tedzj
4oz d Httkzecd MistcOdz ;

V dé¢tsdsBduyi Mtd mMOdtydd mtejhkz tEzhdy, Ctdbkt
ststetso j ;

V oats2dz0IsO o 0vCtcO2dzO, Ctwiss HBOjJH] HB MOdtcC
toj o dqps®, d Httked SCkdzkkztd;

V oats2dzO o Y jtodes distej, BdzsC dteOdzj dzO0 H o d X j dad
Cdlts tsBdCdetse j des dL dzOfMwils toj S sdzlsO;

V ftcj MisOdeso W 9 Odzj Ists dz0O ftesdL otsHMlse slss ¢gg® d
sts Htsoa jHJ Ht L dzOy(d lsdj dipgddzmeOa fiflsstsfdO defif® dls mHtgjtRodgs i ls d

V cdzsB Odzdzts ff J yOlsOdzj dzO ¢ Oted o1 9 WdOIsdzd 90
ntcOdzedlsj HtsMisde O ykuseodh ded dzd e O.

3. 10 ©OLoadld] d@CKRBOgdmYlsO sl dzf ¢ § Isgzm dad
OO ftosHso sdkzsd J ZBOHEORSEEMIE, © Myj dOtedw O- 0O
LOELO dzO0 NtOdd fttjL §OLOtedkzOKO 2022/ 23 EtHJdO:

V Ed3j toj dz iylLde@isdfs? ftcj Hf sdzOc O, yj otsj dzdegdwis ¢
Il Ml heslsts oatejddd M oad3d MisdedwW s duL detsfy dz® 20 3@y ® C
d3d dzd s dzO IstsdzO, (L detsinfyIs2 dD &y daB s B de@En d1 ,d50 idg
stsdzO. 1 jJHEBMIsdei Is dzO ftej HEZOcOdzj] oBHd HEB HGHI dz
dzd y Qis80, 7Pe, dzO0 TP te8j,902%.Ols O

V 4§ MdBdnls e ipRisde o HYf sdzOc O, yJ o tsj dzdzd’
hslsts otcj a3y Ml oadigj Misdedwls dL desfp dz@ hjddyd® d yo
ssdzO, dLdesMmi s dzO WkteOydzets L] tedes fp 5 dgdzdz. IstsdzO
dzj HisMlddeg) HAED E Odzj oBHd HB HBY I dzded s j dzdets ko j did yj
21,5 %, &6 flyawj d ¥l

V)l izsB Odzdzd W ils StsdzOf M dzO toj StsdzROR @ MigOtedddeOs jdi j d&j Bz 5
https//leonard.7 livejournalcony1495241html.
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4 . stedL OO 9 GcddzsB OdzdzOIs O MdMIsy BO L O HEBMISOs €O
ssydz® [otetsf O, wjojtedzO d A | RILGOREADOS @ W ®dEff Od &f- thisded:
Mils &0 ~"ttOdzd lIs VCLO2dRO d tEMmdwy J I tih Os Oh s
fr]J' LHO9 Ol BftejHjdzj 2O BhMdsesO L O WsttdRzkdtcOdzj IssO-dz0 ¢
Isj dzdzed ftetsHECIsd 68 distej2,dz00 ) Itz fifdjv  HEOL oL OO Ldz@s
ssf OdzMSd dLdes d HO dZOBOWIs thHisteslsOISO dzO f toj
liLddCoOhdwls dzgj HsMisde d tOMmlswh dlsj Mg jlstse dz
LJdz EHOt o) terlz cdzsB OzdzOISO f tetsy waf tsadzidd®o J @ tofgf f ¢
sfdes MY OHO o ftosdLotsHmsoalts d dLdtsMO dzO =~ teOd
jHMsswh O CtedLO o tetesdijdz tjedtsdz dzO Mo jIssO. It
3 ¢. Mmj keojddud -hofh)Bc ds@lalizzO MO d ¢ Wc@IJO: w28
: RLIssydzO d wjojtedzO ¢WtedCO. [Mojdz Istsoa O dzgj ¢ OlIs
it j OdemMSdw tjedsde. [BNts 8 MojlsO MOG-L OMJ
s temMdw d vVStOXNOIse dzePu R O HOHo &M dzO f h

o
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NATURE OF THE GLOBAL FOOD PROBLEM AND
THE FORMS OF ITS MAN IFESTATION

Veliko P. Petrov
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National Military University Shumen, Bulgariaveliko_pp@abv.bg

Abstract In the 21st century, ensuring food security is a global and regional issue that will be
relevant in the coming decades, because despite the existing examples of successfully overcoming
problem in European countries, many African and Asian countrieseaperiencing food shortages
and hunger. Inequality in economic development between different countries has led to an extrem
uneven distribution of food production and consumption among them.

Today, the problem of food security has become more drgreaéan catastrophic, in developing
countries. There is no doubt that hunger and malnutrition have existed in the world since the beginni
of human development. Already in the 12@th c. millions of lives were claimed by outbreaks of
famine in China, Inid, Ireland, many countries in Africa and the countries of the former Soviet Union.
The existence of hunger is caused by the general backwardness and poverty of the develoy
countries, which has led to a huge lag in agricultural production from the refetdsproducts. Today,
the "geography of hunger" in the world is defined primarily by the most backward countries in Afric:
and Asia, where a significant part of the population lives literally on the brink of starvation.

Today, about 1 billion people e world suffer from hunger. In this regard, FAO established a
Commission on Food Security whose main task is to create a global network to address food secu
and nutrition issues. Without such a network, all efforts are ineffective. Food securisyvelxén all
people at all times have physical, social and economic access to sufficient, safe and nutritious food t
meets their dietary and nutritional preferences for an active and healthy life.

Kewordsfood security, global food problem, hunger

g#3z1{ddv 106 L1 o0fJ 1rrRc Pt dr LI LJTuuvly
ANftIrur 10 vrudI Lol Yt lclT
l jdzdS s ) ) jtctse

l esHBo sdziise j dzd W Is ff teHste o dig] I§jj JtHte(=B diglakd dz@RO0 Y ts
SOCtso O wodzjdzdj GCOlts GdzOH diBsYJ HO HpOEZPHIO Y E
vstsLd ftesBdzjds J cGdzsBOdzjdz, Isi 2 CObts LO tjh Go-0dz
HydzdzdIsj MlstcOded, SCBdzEtslsts dzO HBBt] $ BteH d dzd tc O dzt
Ci g sMdekztcweo Odzgj dO HtosHBo sdzmifo | 2By QP fpd & listc detdf |
Yyd fGtesHsotdhMise jddy ftesBdjd J Iswhdets Mol toL Odz
o Cdzt ydisj dedets j S sdzseduded, HJ BsSctOWMSd, Jdaj tecd?c

lisaciucilsts Euyddzd, Ct8dlkts MO dL Mmdzj Ho Odzd ftststisH ez
ol LHj2Meadj o Rz BN jMlso BIsts, mMdzy His9 Olsj dzdzts o
o[QIs sdid yj M OISO d dOydtsdOdzdzOlsO IsteOHdydtsddd Mmd
dHddz ddzd Htekze dzOyddz dzO G dzsB Odzdzd W f tetsH s Sdzfnls o J
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1l tcoslsso O MO ftodtesHdedlsy Emdzsedw d Isjtedlststed dl
9 Cdzt yo Ols § dzsh d, fHtoj HdzOL dzOyJj dzd L O MmJ dzm¢ s fifflstst O dzh
tesdzd h dzj dedv Ctsd3f dzj €y, deOMjdzjdedjy d L Of Ofpd Bl RO

1 @ htstets BWisasO | Ot Bs@hldiglisls OOI@z d IsteOdzemf tstels
Csdlts RtcOdOO fj o dOMw d dL dzOMw dzO@ Mo jlssoded™ O

vstejsslstso O J dOdduydilt dzO tOL dzdyded Bh deddiplsd d
o jdedV ftosBdzj &3 © Mo jlsO d Mmi sle jldes ftsdzdlsdyj M¢ OO

Yilol tcddstso O | Mo jlstsoa dzOIsO S sdesBJS O d Isi cetso W

ltejL yYywslss otej @3 dO Mmi h jmsokzo OdzjIsts dzO@ HI toy O
OOy dedIsj, i 2 CObt dOYdodOddOlsO MmMdcktodasmils dzO0 fi
sfgl Mlsedd. MO IstekHndes j HO Mji fteijHjdd JjHdd f
Mowls, Isi 2 COIts aMWGCO HI 6090 dqLGOLASHO O tOL dzd yd
20 dzOfmj dzj dzed jIsts. 1 dJjIsOISO dzO R tsteOlsO MY dzdsdQdg dHy ddzfvls
Eidzse W, odHO dzO0 Hj2desMslsO, f Ctwikts fMj L OdddB0s C
My thdekted dzO kW dktslkts dj sBrtHdBslsts Ctddyj Msets |

RBO MtcjHAdZO RtcOdedlsj dzdzO f slstcj B detsfls dzO@ ytsagj-$ O, G
COdzfflvOY 81 ) d [teeOdzedL Oydwiso s ftojrteOdzO d L j &3y
23002400 kcaldz® H j dz, dets Bdesets j St j tolsd fRadgffistOlds® dyjH @ toovit
dzO@ 22780000 kcal . t(10OLBdtO fmj, bijLrd yd¥Wted {jid ipCamd taC
Ctej. SOt ywhts fsedjd s M djHBE O dodoadsts B L
1800 kcal dO Hjdzg, O cdzOHIi Is M { totsWMeORwjdnls s HfctaHsHis
posdzilse j dzgd™ ftesBdzj 8 Mj ¢ OwOS Is jned Ldgts QO] | fipz, fiyiddLy sdBdzt
Hts o dztsh O9 Odzgj dzO LHKOS jIsts dzO IsjLd MmMdzsjoej wls dzOMm

1 02tCdls] ftedd3zjted L O ftosHBo sdzfflse j dzO dzj Md ¢ [z tc dzts f
d Htezed twjedtded dzO@ ¢ Gls wOROLO. RBO 5§ tcHfdsjdaz Bt
sdyi MSd, dqetsdodkdyjmMtd EMmdsedw o MistcOdOISO, cteOY
AtcOdzOIsO d Hte. wfftstcjH Mtk lkztcOlO dO HdEQIl§@z pPz0
Hidz. [ dfmMOBO dzO Y doslsddmSd ftesls] didzde, @ dagfedgdls s ¢
9jC0 65 ftcOoad daj i dzdesyj dedets d MMl tslse jlsdets Iskzk- M
i s0.

1 &20ydlsj dzdz®@ yOMfmls Bl dzOMmjdzj dzd jIsts dzO tcOL o8 do Oh dls
sls Meatw MistcOdZO o HJ HE tcOLU ddzfjfded] dzdgBsensdzvdeO0 dgddve sds O

Md HI d&yd 20 ddfmOlsO do ftetslsiddsd, odlsOdddded d =~ tc
BO &S H0f ©®H o &dZOdskst, &ty jdsiH @ sisfeddddzjdaCd dgsd daQjdzd e
% tsls dzOMmJ dzj dzd § st dz@ ChpaQilsisids jr tfOsizrdaj Qo AdBs YO HF s dzO ),
Jqdzse HjWdudl, 20 % MO d&Odd HjW¥dydl dO xdo tsisd dz
Emdzseo dw dzO0 rtcOdedlsj dzj dz - Py dtls CBUROHZBI&EO2 &G § fsd

15 HOdzdzd dzO A Gl A GH dfded dzdz® Oazg ¢ BtotsWils dzO 6 dzOH
o 0tedtcO® dwHhHOEz BHOM tsdzO HENd, O BtsWlis dzd, 8] & dzf Odzi
HEhd. lTtjL tOLEedijYHOddY fjtedH MijHddwls COodstdd
b o JqEsdsd3duyjMSdoOocdL ayydBE®j] HiglhlFdz® B400 kcal dzO

SObts Yywdzs rntcOdedlsj dzdegdWls f slsj dzgydOdz dzO@O dzO's@IsO ff «
dzd dkyHdlj dO ywdkskts 2 doOmjdjddj. [tyj HM-Mj]
CoMmistf OdzMS & §etsdL o sSlhifyste jsC de Oinde@ Y dnlds jOdzdgtstsitts . bt -j dzd U J
kts, ftsBdj B s fj cZOHO ofmj hj daj J dzOf] dedets tej M §
ftesBdzj 3. uvto® Mj HIidyd d dz0 ¥WOSCkO, vyj ¢ tisdkhkzkon
Bjtedz®. R o tsH joh dfejj IsftoLdEOUsd] St Odzd ls j dzdz® MmdMlsj &3O O
ftosdLo jYHOI d CtdhzddteOls St 67 % s yYywdzOlsO f
6jCd BPEYts s 15 % sl dzOMj dzj dzd jIsts dz® Mo j slO > d o j
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odlsddstgOdEf L O Mo jlstsoadedy fOLO j 64 %, oCdz ydls
Gl 0O ftesHESYdw. rjdd s dzO o9 desMO Bls IsjLd Mmist

sOkts My d&BO HftejHodH WOCIO, Y4 twWoOLoedldlsjy M
AntcOdzed, Isig Mmi h s cfdgl))lsfn@djtmus@HstsajZS{deaOdzJ dz0 dzOMmg dzj
o0z d AOdydw MO o M Misswddd HO %yj I eidePo8is
RIsOdfiy Mw 78 HBsted cfBddw, SCBWISts jJ B4 HABZO d&O § st

l ©OL9odo OMdIsj Ofpd v BB tc P dadzO nid dzdizts ¢ tetsls d o B¢ tdszis Y -
s dzOMmjdzjdzdi doeid o w©WOLadoaOhdIsi Mmj MistcOdzd,
Mo jlO. [ jdls dzgO IsjLd MmsteOdzd o Mo jlssdtd%. dL ddbs
dzdots dzO CEO@BLOdE M Mol Lo O ftjHddhds fm ddme
Bl toL t©OMIsyy dzO dzOMmJj dzj ded j Iss o McOodej dzdj M tOL ¢

[Mejdz slIs dZOtcOMiseo Odzj Ists dzO dzOMj dzj ded j Ists, B J 3
dzjdzd HJj BscteOW MCd WO@BlEAstdd .0 v jo Odndsdzidape @O j dzj dzd j
CteOHMEBIsts dgOfmjdzjdedj d Hte. R OCts ddBBO dzZOBOdZVW 9 O«
stse Qo O o twOLoadoeaOhdIlsj Mmj MteOded Isj M j dzOtcOfndaC
Ydotsls o frponjtdsHO] a3ty HAE) ] ko j dzduyd HftesdL oatsHMsgsilsts
sj 50 c&tHJdz].

[Mdeso dzedlsj ftedydded L O ftesHBso tsdziise jdadw f tdtsB dz
szoOoydw; dLyjtef o Odzgj Iss dzO ftedtesHdedlsy toj Mktemd L
MstczSCsktcOISO d2O0 § slstcjBdzi dgd j Ists; L OckzB OO dzOy-n to!
90dzj ss dzO Mo jlssodedlsy yYjded dzO rteOdedlsy d SCtedL gl

vo jlssodzdWls ftetsHBotsdzMise jdz ftetsBdzj &5 § d¢ tsdgsd3q
Is § dzdzd  tsdzdfsddjwijdinbdd. ffzse s j S MY jelsd MW IsOls, yd
BJHMadw MmMi Ctedi o® MESCO dO yjdzdlsjy dzO =~ teOdzd
nOteyOls tCBdts 50 % Bls HsAatHdlj Md LO "RtOdO, ¢
Antc@Pdzc Ot Odzls JtcOls dzj o jtosWilsdes Etsdzv d3s o L Hj2Mlsedy
2O cCcdzsBOdzdzdW ftosHtso sdzflse jdz ftesBdzj di3, f s0lsOtew h
tojLEzdzlsOdIlsj ls dOkzyddlsy dL MmdzjHo Odedv 0OIsO @ s fdO©
zv 9 Odzj Ists dz@ yjdgdlsj dzO ~tcOdedlsj, o Cdzt ydlsj dzdds €
9 0dzj dz2O HtsBdodlj o IjLd MmisteOdza].

I1ts st d dzOydde MtejH cdzsB OczdzdIsj Y tetsB dzj d3d dzO
d O0dzOdzdL Olststed f sH Y Ht8ls @dcle dbf tdis H & asts dffn 14 atejisdz dzf &5
ROz d wOYOEsIsts dzO 21 ojC. wil otojdsj dzdzdwWils f totSHISE
Yyd UtcOHd dzgj cOydsdzOdzdeslsts d Isei teHj ddzlsj dzL d o dzts
Isi tofnj dzgj dzO0 scHekztE ldsf{dzf Clzdo jfczef y j detslsts ff tslstcj B dzj ded j O
COCIsts d Htetkzecd WOCIktsted, dd®BO ftsiistsw dzdzts dzOtc Ofipds o (
90O O LOf d&zORd L O ftosHtsa tsdzise j dzOIsO Mmd ¢ kz te-dats
BJHAdA&Ej o] Bl dOfmj dzjddjlss dzO ttOLodlsdlsjy d twOL ¢
bts, ftosBdzidk Is i fswveOlO O WOdhded ftotsHEZYlsd
LJtcOdzj dz0 AstjHdzdid ftesHEZSId dzOttOMmise O, Isjdgifld Is
9 0dzj sts dzO [ [, dOLOMseaO® d o bkjLd kmMdasedw d-
Isj dzdzdIsj MEteseoddzd MIsOo O wMdetso dzZO L OHOYO dzO0 HI fk
ol erkz YdoslkO d LHKGO8 jIsts dzO dzOMJ dgiddzdsjOs s, L Off OL

d
tc C
Is

[J1 ftedLdzOa O Ho O thmdsodsd Cdiftsdej dagls©O dz0 ytsoe
sls MisteOr d MoBBBHO SIs dzzyHO ddzd B JHdzSMIs. 1§
MO o BjLBYOMdsMis £ HBBRBO, dO tcOB tslsLdm@ssjts Idipfd gidsy dirpk
Yyitfydwy LO yse jh OO Mdektedesmls, Mmi Msswh O Mmji
ftcsHtse sdzils e j dzO; L Hic Qo dzO; JS¢sdzsedyj M¢ O; dzd y dz0O
sjLd CSOljetstcdd MO Hfwwlts Mol tcL Oded o toj Odzdad W ¥
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I dzGHEs\Oz dzd s j e Olskzte® Isjtedsdds s Af ood securityfn M
dztso © JCtsdsdiBdyjmMeO CObjetstedw. uvjtedsddd s Aff totsH 59 t5d
sls Odzgc dzd2MCd d BLEZOYOs O ftesHBo sdzMise j &zO Mmdc kztedzats
{1 LO fitwead il ftedL 2O RtcOdZOISO COlsts EdiRfo j temC
90O O yYyse j SO BIs 1948 6., SCwvlsts fsMmisOsd I&aOyOds
9 20O MdektdesMmils d tsBhM jMise j dzOIsO ff totsH tso tf dzfjjls 0 p @O
Isj eHddzd dz2O0 BJdzOdzdw o ¢ i tcots HjWJddzdtcO ftosHS T
LOHBsoatsdzwIls fMmi e Sk dedlsjy RtcOdedlsj dzded dezy Hd. 1 d sfdzj H
Gtodzsmils Mj ftojol tdzO o dOYddz L O sfid@bdb Oz dad-d uky ik
sd fttOa 0O dZ2O0 ~RtOdZO d dzOMmi ttyOoeo Odzj dzO Mo jIstse dZOISO Is
ltejL 1948 ¢. ydzjdz 25, §O0LOcLO¥ 1 tlk Ifjtseh Ol
MiS¢d ysoea S dBO ftOots dzO ydL dgj dets tOQoded M - o ¢ dz
dzME figdzlisy © Odzj d dzj sBrtsHd®BII] MtsydoOodzded ctedyd, ¢t
slts d dzO@ fMj di3j2Mlse slsts LBz ©dede P jjIs tf de@zOwe s @)lisisy
jdz j dzj di3j dzgls tsls ytse jhCdlj ftcOo O.
stsdzyj fydwlsO L O f totsH ts9 tsdzfls of)talgilstts Bz di@ t&Az0dzs fdzO
ZOdzdw 9j¢C s otejdzdy dO G dizsB OdzdzOIs O ff totsH s tsdzfls o j dzO
EmMddzdwIlsO o tcrnlz HBMsOeCdlsy d&O rntOdd d tMdceckztw s Oc
O thdseo dzdilsj ~teOdzd s dedsf difistc t8fH HEOIYA SAAED daidgtsy Hia oz s . 5
ltejL 1974 6. [Bhslkts Mi BteOdzgdj dzO [ [1 BGHdsBted A
sdtcOdzj dz2O ftesHtso sdzMise j dzOISO MdcekztedesMils o Mo jlsOA o
ftojnteOdzO d LjdBBjHjdd) (FAO). 0o idedtlzanttsthy]s deof

MdMmlsj BO s &Bjtld, SCtdbts thMdckztWo Ol fsdL OsHMsot
Ud Mlse jdzd dzzy Hd dzO dzOMj dzj dzdjIsts dzO HI toy O OO 91l 9
ftesHikzSId s dwess MfjCli

ltejL 1983 ¢.CoEHAQfaydds®d L O Hisfisi f dzO0 kvwee ddBdls
Cqd, CObt fj WsCkEMdwO oi tthkz BOEZOENO oBjyHE dsi e, d
Yimed d dSdtsidyj MSd Hfmii § ®*iis shdtsoded RteOded § s

s stejH MIisOdzH Otclsdlsj dEOO Afpdc Hftcalssidse tsodfn IsjoHj d® H I to
OCts v ftosdLo iy HO dOH 80 % Bl CdmMkzd@dtoOddilsi = tC
YyqdqodzdL Jtc® o fHtosdLotsHmMsotslsts dz@ jHddz dqdzd Htekze o d!
HO Mmd fYmisdedzi ¢ t5detsdsedling afj dz CazOdmdzdlis f tesSH tso tsdzfMls o
BN HERZOtGSH d&ZOISO Isi tcetso W HEtS etsdzvBO Misjfjdz L OoadMmo
Bsyd HO odzdwy dzO Mo jlseadzdw f OL Ots.

1 =L Mdets, ftejL 1986 CE., HBCEZOHI I8 dz2O uw®wBQPistzd d¢zOIs C
BiNHEMstY dzdz® § tesH o tsdzfnige j Bz200 diEd M ¢ i to tets gl G3EL - &zO ¢
sztcdz® B j HdztsMls b tedpdfidy zaflzOH o ActisHH(s)e tsdlziyls o § dzO § gzie o 6 & H tc dzt
2O ftedtesHded BjHMlsoadw, dCds®dujmco CwdLO ddd Ct

ltejL 19B8BOctcOLh dqtcd tSftcjHjdzjddjIsts, HOHjdes ftojL
2O rteOddlsj teOHd ddfMOO dZO0 ftedi dd O f§toslsj ddzd
ftosdLatH d2O HOHjdz ytse j €.

ltejL 1996 6. dO [ JYHEAZOKGBH dzOIs Ot thHety o Odzfifi®s- jodzGc A
dzsfls Bjhj Hfl ddzjdes ) dedo O dzO Mdcektedesfmls: fyj dzj 2 d

“l United Nations Universal Declaration of Human Rights 1948tg'//www.worldlii.org/int/ other/ UNGA/1948.

42 Universal Declaration on the Eradication of Hunger and Malnutrition 1974 / UNG#p///www.worldlii.org/int/other/
UNGA/1974.

43 World Food Security: a Reappraisal of the Concepts and Approaches: director generals repoit RBA®, 19831
30 te.

44 Poverty and Hunger: Issues and Options for Food Security in Developing Countratd/B&nk.i Washington DC,
19861 72 to.
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ofmMduséd jLd ddeO k"B O HO Mj Mdekzted WdLduj
ftesHEZCId IsWBo O RO |80 HsCG dBQn @S ftOHdj thOddsj 01 L
ddj L O AU&BHBSB&MBSJ@O MdcktedtsMisi. o®MJUSH] B
ofmwets oty B O VdLduiméd, Mosydodyg dz d dSdsdets
IsOIlsj dzdzd R teOdzd, L O HOAZALISQ Hitstadts ddalds) Hifo fd Isfjte jrHtd &y d I
9Jdz d LHKOo Biffdztse jdz o sls

gl Misswdad jIsts d20 &ZOYdsdOdzdzd sy JStdsB3dSd dojL
BsMislsO Bls fsHYjtelsOo Odzj dz0 Msyd Odzdzdw OMY j Wls dz
lsj dzdzd B § s s OdzdV . uvtso 0O HBGYI dzdzj dzdj Mj W€ Efdto
odBO YOMmls I dOMmjdjddjkts, Itjfls GlsHjdd] §toy
dz2v o Ols quaeso fd .

li L hdss0 d&O kssosO® ftwjL 2009 ¢. By s Pszj izt
posdziise j 20 Mdekztdesmls Mi h jsekzo @, CtcOlt o fiffFys
dsdi3d yd MS¢d HoMmisi f HB HBMISOLI yYydts, BJjLBTOMdO d
dZzyxHd d ntOdalsj dzdzd ftejHf sydlsPal L O OCIsde jdz c

vs9 0 BitcjHjdzjded] oSzt yo© dew S sd OfMY jCiIsd dzO
Bl HOIs f tsHYj tols Odzd :

V1i0dzduyudd .dz0 siiidosiOlzdzslsts dzOdzd ydj d&O R tOdzd dzO
o Mmi Mtswdzgdj HO LOHBotdzd ol st bt ishEifdzj IsO!
(. dzOte. WdLduimSd Hsmisi §) ;

Vitshii f HB vse@®dzL z0ye 6, yYd OBMmtsdz Isdzs 9 g
ftcOo O LO LOCEZfEZoOdzj dz0 RtcOdedls j dzdzd §tetsH EZC s ;

VItdj d30dzy dzO =~ teOdzd sy drdzd  tfsthytsid s Olslzf Isfits) CdgfO  f HdOs
sjdz j fwsyimMils dO0 ftedj 30dzj O ~ttOdO, yYteiL Gk
2O eMmdusd bkfdasedw L O-qdffls Ozda Hae @, daDdzistOd df* ,y j O
M OL 9 Odzj dz0 MOdzd Is-Gtiztizd Isj o B fi daisds ¢ tg @ dz@ePdejs O toj H d

VulsOBddafzifihf j Misew o Odzi sls dzOMmJ dzj dzd J Iss dzO Mmf tc O
IsOIs] ydes Ctsdzd yj Mise s - tc O dADdzd B£) ls O didnis] jd3tskz fitsdsts off dievd, te
fpl Misswdadj, Bl tindBO ftod didn¢dtsjOH dede dfydls b O Wdsde,

l Mmi otej di3gj dedzd Isj Efmdzsedw ftetsBdzj Bl Is ) dz0O dzdff y dzts
LO dz20 ftjHjdz f zOdz f stcOHd o | tctsW-dEHaiR'NEBIOO tsigOdGHO Mt
iJIsts, HtsCOlts o t©WOL 9 dIsdlIsdzi dyls tcOdad] IOt L SH[E joHDj dzjtedzdfs
O dq3j dedets MtsydOdzdets WL oeadddd ctekzfd, MO dL dzsy j dzd
L Olsdzi Mlsw o Odzj ss, HJdOBjIsO dMicHBHE P BB @Y 8 @ defy
dzs R teOdzj dzj . V1 tEHetizacszsiydse JMEOISIMPUdISO L O dGdesce sd L d3j
dLdMSo0O0 ftojydLrdes L BItcoOdzy  J HEMISO IsteclzH]dzs |
CO o bOLd sMsCO. dvdzj Hiso Olsj dzdets ff tetsH 5o sdzis e j da
Ui bdtodz sdzd tels © dz0 f tcsHtso sdzfflse j dzOIs O fMdc kztodatsmls

ANOCIststedlsj, odzdwjhd oi tchrlz fftctsHise sdzise j dzOIs ©

s. j. s cdkzcBOdzded HB tojcdsdgOdzdzd d dzOyd tsdz0 dzdzd ,
mMdceckztojesttrs e sd L d3j tedets W o dzj dzd | , sBro O O s d WWdsj dz
zdSCIsd, fHtodtsHdzdlsj BjHMlsadw d MtsydOdzdzdlsj datstc dic
1974 6. d hPsCBoaj o yYyR@PIB] cdzO 1 wis@dzd bsjzmiss j @&zOB ¢

45World Food Summit 1996. Rome Declaration on World Food Secutityp//www.fao.org/3v3548e/w3548e00. htm
“® Harvesting agricultureds mu dtionj @évelopmene raedf iFdod : SecuMy t//i g
ftp://ftp.fao.org/docrep/FAO/012/ak914e /ak914e00.pdf
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L dz2Oydlsj dzdzts o dzd 3O0dedj tsls MistcOdzO dz0 f tcOo dlsj gefRlso sis't
HSRtcOdzo Odzj “MtejH RBLOLO

gl Mswdzad jIss dz20 fHftocsHBo tsdzfflse j dzZOIsO Md e kztedesls dzO
sls ddzH d o dH z Odzdgdts SHAIs 55 diftst® tOHisladts dsfifjlése jJdzOde@dzdinydjic zde@z dzd
ytse j¢ ddzd HsBOSddhMsses, IssaO® dBsyj HO dgg J OCO
ZOydw ddzd tejedtdz COLts ywdzs sy j HO fMmj Mydlso L O
ofmd Bhj MBSOl HO MsEPMElE zeldsistsH s s dzils 9 j dzO

lduiseo jls] fHtsHtsotsdzmise j dzO0O dzi Mde kztcdzsMmils BEEOIS HO
Hi dy dlsj dzdetsfls:

intesdzd yd dz dzj HsMigd clzcdz@ e @azO d f sMissW dzdetsd -fi Ms &
CktodesMmis. 1 OMjdzjdzd jIsts MistcOH O tslsts& BlisHzd dejlzO j - & O dgd 1),
sesoatted dzO dqLdMSCoOdzdWIsO L O di3dded dzOdzj dz ff tcffj- d3 dzO
Is§ dzdets M jMls &jMjyo o etHdZOO ddd f§tsejyd) ;

Totc] 3y dzdzO f tetsH s tsdzinils g @B C WAl iy  tets dzf M s to § dg4 dzdzts
Is j dzdzO© dzj M @&fizjtadjtsdplsj. Ists MistcOH O tsls o tej d3j dedz® ftetsH 5o
M dzetsMilslsO L O fesdLotsHMmlsots dqdzd HtsMisi f HB HisMIsOIs]
SO J odzgiL Of dzes dzZOBOdzy dzO ( O ted d3j 6 Mazi H § j ted sH dzO

I ML sdzdz® stzigts B 5 dzO  dzj frd dfistdsozstglly dzO0 -t Odzd Is § dzdzO
fticjHoaodHddts M fYtoalkOw MdzjH yYydqedzdyjdz MjL tda.

[dzaj M ftesBdzj i Is M fJtesHtse sdzMmise j dzOIsO Mdc kztodetsls
~ntcOdzd Isj dzdzed fJtetsHEC IS, ftod yd dzj dzOe dls  fCtasiotdsttsH dasfls ) o
ftedyddzv o Ols Mmkh O, dz0 9o 5 H dzj dzd v , ftcso Oz dzO toj Csdzls ©
sBj BO dO Mj &zZMS My OdzMC OO ftesHEZSydw; dgj MisOB d dzo
COCIsts d LOMddze O d M Is jodmijjHdazdd, d AodzjSL SidErEm gt s i@ fic
dzj SOyd mMlse jdzd, WOdzhded rttOdzd. 1t IssL d dzgOydjdz ¢ tsted
dzd jIsts Hts RtcOdadIlsj dzdzed ftetsHEzCIsd d dzj ctsotslsts LHtO9 j .

]l OB difQOH AL Y tsC OL 9 Oh dpd & tzd s dztf zfls o jiePIs © M d «
HOdzdzdIsj o IsOBdZdYyd 1 Mj odyHO, Y4 M mMswddjlsts dz
odzdw j Bl Hej ctwkzfd WOCItsted: oi stejhded d oi dzh dad .

v OB d&ZdYyoO 1.
ANOCIksted, BSCOLOONd odzdwdzadj] dzO ftosHtso tsdzimlse j
Il tejhdzd % OChktted 17 dgh &g WOC kBt

i toy Ofotslesf s d3O6 Odzj dzO L j d3d H 1 sodh O Odzj dzO | 1
ZOBOdY o Odzj dzO@ § dzsh dlsj, L Ojlssodzd™ ¢ OL Ote 2O =&
BOdY o Odzj dz0 BtokzlsdzOO fEsHE S sdsddyj MSts j de O
fsdzdsdC O o Octtsftsddh dj dd| Mok ydd, f§tddtzoc O dij
Bios™ dz0 HBBdli $O; dJLMsOdAtedBddzOydy, §oddlsd
d M StOds dzdj O M izMC sMmistsiMmoe jlsO, OdzlsdHi &3 d d
WddzOdzemdteOdzy dzO dzOkzyded ©OL | MOBESISOY, yY4d dztso Ots jdc
Codf dzj Sy, ddfmMO dz®@ jW,jCld|cdzOdzded S tsda dzdClsdO-

fj &S sty OdMS 0 ftsHEzS ydy{ted¥ dd d dzjlsOted ¥ dzd-
so Odzy d&O f(tetsyj Mdlsy dzOMmtsdelz(o j yHOdzj dzO (d dztso Ofye
&ZO0 ftsyesOlsO; ftsoeadh jdzO L OodyCdw My Clsste o e j
CemMssfOdMSd jndskscdd; dlBdksSOHO, HjLJddWse
ftodtetsHdzd BjHMmboadw ( &zOftedBjMmkzotcej ldsfds ¢
BEtow, LidBjbteimMiddi, ®BJetc@ydzO B jL Y OfmdesMmlis dzM
sjdzd) , ddfMmO WOS§OdklYdy Mijlstsy Odam (S ldetsd Hts.

" The state of food security and nutrition in the world 2017. Building resilience for peace and food security /RoRae,
2017032 te.
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10 HO M ftjHBIsoatcOIWIS L Of &ZzOrd L O {f totsH 5p s dzf
Hso 20 B ssHEsdsedydzO tyj 2 0 d20 dzdo tslsts dzO fotetsH
toj g dgdes HO Mj dHjddWYWdydteOls dOwOmMmHbBl 3O dZO O |
d HO Mj ftoiHBloteOIsd kWwodtslsts o LdzdSo0Odzj © B HJ

1dotslss dz0O ftesHBotsdzZMise j 20O MdcecktedzsMmls Mi tyJ &
ZOYOdzdets dzOBtstei Is BIs IsjLd fsCOLOIjdzd o€ dzs yayoh j
HOdzd Is jio)dd® CHI O, L Of Ofnd tsls ff totsH s oiRdn 8w j dyteidj6Hi Usdsis
sBh tslsts etsHdh des tslstcjBdzj dedj dz@ LI todets), HJjdzi Is
nteOdzd s j dzdzO MOMBsH sMisOlsi Yydesmls dz0 Mistc OdzOlsd@j ) .dzts E

| stedzedlsy BwBIbtsHd L O tyjdtO dO f(ttsHtse sdzMise j dz
omduséd kiLd OMfjSilsd dz© BMdceckztweo Odzy dzO 1 totCH-t59 t
cs, SOCO d dz2O0 BISCtets dzdots. 1 Ooadlsj dzMls OHE ¢ I tc &
9l L BMdco O dO0 fsCOLOIjdd, SCtdlsts o¢ds ys Ol £-0¢C |
dzd, IOCO d ddoslkts dzO HBBOSC JdzMise OlsO. | tsmdzj H
O ttOLatHdIs] L O RteOdedlsj dzdzed f tedscfildzjC Isfd dztej otgiB N tEflds |
(S d g fits | L d ff s&E@GAOIskodz,j |4 tisdsH tisep @ dafntls o j dz0 Is
zd LO bkjtedlststed OdzdzO dzOdzd ydztsfyls dzO@ R tcOded s j dzded 1 t
HtcjBdzts L O tjtsHtsdeq’ f tcts WAOC 1§)d5 to® A B OYzq y dizff o 15 CEPs did

kodjlsts (HWd o CdhkzdOoyd O &0 StO0dkO, C62ks d&
" OBEdCOlsd, fesHkSId M odmMsSO Misjfjd dO ]l
fesHECIkdls f LtsHC JORL fildsaj dilgdls & Odz@ 1 € Oy j Mlso Slsts  dzdy - ot
HOded Isj SJLHJ?mBSdJBB ol bol foSHI ddlsj dzdasfyls

Hyjded M BB ISO dzO G j dzdets ddzy j dzj emlsets d BdBlsj mc
[Mo jdz BlstcOOYy @ Jsgzd §f s tetsH s sdzMise j dzOIsO fd eVizte dz
SO dz0@ " teOdzgdIlsj dzdzOIs O dzj L OadMmdBsMls, . j. sHOL O
Isj dzdzd ftesHEzSIsd o B dw ®KEOMOB dEFORBISLC B dziHdd-kIst
9 0kO0digpP M@ ftesHBo sdzmise j des tsMdce kztej dzO.
0Cts M) ©OLEEZjHO BjssHBEEECd"O LO yjdso d&
sBh O Witeds®@ IsWw disyj HO BIi Hj] fHtjHMIsOs j dzO ¢ Ols-ts |
pOdzj, Bl fLdydy0 dzO Widi deyfijlinSd, B jdLC usiashstiag 14 C d
otej B3] HTH WdLdyd mME O dzgOdzd ydetsmls dz0 R tcOdzO tWOL B (
MstcOdzO 5 oMWEt otejd3dj, o dzjsBrtsHdBdISy tBJ i3d
LO Ctdikzkoydw. 1t fgsdpss ooy joiieCazistn 1j d B0 { ts
CtcOYHOddIsj, SCStjlts ddi3 fsLotsdz"9 O HO LOCEZYf ko Ol
ZO fYtslstcjBdzjdedj, deiL OQoadmddts tsls Msyd Odzdzdwy fIsOls
dzdlsj L dZ2OYyO@dzp E&j eBdL o sHMlso slsts, ftosHOY B OISO
AnteOded BIs dzOfMj dzj ded jIsts, o C dzs ydlsj dzdets tsff Ofpdad, € tso
1ts btstd dzgOyddz, ftod jHAEBO ftojydL dz0 Byj dz€ @- dzC
COtsted Istew® o ®Mef Q¢ dslsuyffissyj ded OMY J CIsd dzO0O dzj 2 dztsls
[Mdzso dzdIsj S OLOIjdd, ~O0ttOCIlsjttdL JtcOh d ¢ dztss
i sldtsh jddjlsts dzO@ ftojHEOCOd ks 5k MisttOddls jO-dL
ZOHO, (&, woz, [ kzidwmnjfdzjuiLes ORAZOMLJ IsEseo dzd W  fdOL Ot
Isjdzdgts L todes © IsjLd MlstcOded HB 9l Istcjh dgs  slstcj B
ftesdL oBHMIsatslsts gz © RAdHdW, sdkO2 d Hikzed tff-slist
tesdL o tsH Mis oas@sd o] tdiPjL offfistcOdzd ; MEstesMislsO dz0 dzOteC
otsHMlses o MistcOdzdlsjy o desmdlsj dz€  ; Isj dzH § dzyd v dzO
Ckdzskzted .
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vsOBd&ZdYO 2.
sl dzj Sls fsCOLOBjdzd (JqdHdSOlssted) L O ftBHtSe sdMls

FAO, | FAD d WFP

IMToKazaTeIH Ia OPONOBICT BEHATA CHIYPHOCT O CHOBHE aclIeKTH
1. CpeoerH npHenM HAa KATOPHH IO IPETOPBEYENAHNE MeOMMHHCKHE | JocTEIHOCT OT FJISXHA
CTAaHOaApPTH TO9EEA
2. CpegHH pas3:XodH 32 IpOHIBEOOCTED HAa OPpOOVETH 33 XpaHeHe HATHYTHOCT Ea
1. BpoAT HA KATOpPHHTE OT XpaHHTEeTHH IIPOIy KT
FEPHEHH EWIITYPIL KOpPeHOIDIOOHE H PV ORHOILITOIHIT CAVATT . ABIT.ITTY)
2. CpegHO OOCTEIIHCO KOJOISCTE O IO TEHE
3. CpemgHo DOCTEIHCO KONIHYEeCTEC OIPOTEHH OT HHEOTHHCHKE
I OIL3O0
1. ITpomeHTt Ha achdanrrHpaHH OIBETHIINE B 2 O0DINETa OBCEHHa Ha | Haamame =Ha JOCTHBIL
ITETHIIIAaTa KEM XpPaHT e THE
2. IIlaeTHOCT HA ITETHATA MPpeEa POV ETE
3. I'loreTHOCT HA HeIeIHINHTES (ACCESS)
1. BpyreH BBRTPEINEH OIPOOYKET (IapHTeT HA IOKYIaTEIIHATA
crocobHOCT)
1. MaEgekc Ha BETPEIHATE IEeHH Ha XpaHiTe
1. Bpoii B Oa1 Ha 2 H3aceJdeHdeTo © 2 IpobleMH o 2XpaHaTa

(mpeobnamaeaHe HAa HEOOXPAHE IHETO )

2. Oan Ha pasxodHTe 33 Xpada za DegHare

3. CTeneH Ha XpPaHWUTeleH Oedimpir

4. PazmopocTpaHeHHe Ha XPaHUTElEH Oedimprri

1. KoedimpieHT Ha 33BEHCHMOCT OT BEHOCA HA 2HEPHO CTABHL.THOCT
2. ITpolieHT HATOABAHKE 0DpadoTEaseMi SenMH (STABILITY)
3

. CTofHOoCTTa HAE BEHOCAE HAa XPaHHUTEIHH IIDOOYETH B oDlmia obent
Ha HIHOCA Ha CTORH

1. ITormrTHYN eCcKa CTRAOHIMHOCT H 0OTCECTERE HA HACIIIE /| TEpOpHIBM
2. BepTpelnmdHa Hec TADIIMHOCT HA ITeHIITEe Ha XpaHaTe

3. ITpomeRmHECOCT E OIPOHIBOOCTECTO HA XPaHE Ha I[Jd3aga oT
HaceJIeHHeTO

4. TTpoMeHMHEOCT Ha IpeddaraHeTo HA XpaHa Ha I[Jd3aga  oT
HaCeJIeHHeTOo

1. JocTEI O0 KasdecTESHH B OO 03 TO S HILTH IMOTPERE ITFEHHAF
2. JocTEI OO0 K3HeCTECHI C R TIPHA (UTILIZATION)
1. TIpowmeHT Ha Jea oD S-TOoOHMIITHA 2 BBIPIACT. CIP3Oarnm oT
H3TOLLIEeHHE

. I'TpoweHET Oella o0 5 roOiEl KOoHTO HIOCTAREAT B PRCTA

. I'TpomeHT HAa OeIa © IOOHOPM eHO TerJIo 100 5-roOHiHa EREIpacT

. I'TpomeHT HA FRIPIACTHH C IIOOTHOPMeHO TelJIo

. PazmpocTpaHeH e HAa 3HEMHA cped Gpeny e I SeHI

. PazmpocTpaHeH e HAa 3HEMHA Cped OelIa 100 S-TOOHIIHA EBIPAacT
. PazmpocTpaHesHde Ha OedinpT Ha EMTAMEH S Ccped HAaCeJISHHEeTO

. PazmopocTpaHesHde Ha fiogeH medimT cpen HAaceJIeHHeTo

B jdvLo02¢d, vyj fHttsHtsotsdzhmise j dzOIsO Mmdc kztodesmls
sOCdo O Mo jlssoded BtecOddL Oydd ¢OIlss FBOB &z §AD o d YWE
shdetso dzd tsB ZOMIsd ( OMY 4 CiIsd, W[ disD) tdfydi) dz€ O QlzOH Of teASHdS
mMdecktedesmisA (v OB dZJYyoO. 2. ). 1 6B8C0O0LOLjdE]], ¢ OL Od
GO HO My dLUBdL 90Ils 6 dzOo dztfL Blsts gt Ot d is Tf dzj M & o O Iis jo @
fslstejBdlsy dzd sz yOo Odzj ss dzO o mMduyus¢d dzi sBrtHJ®BJ H

ApJ] MdzjHd LO ftosHtse sdzmise j ZOISO Mdce kztedesfyls dzO H
[Food security statistics; Food security methodology jSsisH iy tOL cdzj Y HOIs Isted tsf

1) Jlibtejhdzd HBsMlsOoaCd dzO ~tcOded tsls MtseB Misg f dets -
ddisj L OfOomnd;

2) stdmkzdzOydw d&O ~ttOdzdlsj dzdzd ftesHEZCIsd, aGdz. ft
fsdzL 9 Odzed ftod f toidc@B tHIKL. QlsO, dL dzj Mj dz

3) 1M ¢ O dz20 ofMmMduéd rtcOdzdlsj dzded HtotsHEzBBd (o
detsh jdzdj dzO C Odzstedd, Mmi HI ey Odedj deO fteslsjdded d HBO

JYyjdzC Ols0 dz20 ftosHtseo sdzflse j d&zZOIsO Mdce ztcdes fdsstmji,o o
q&O0 Metsdlsy Mfjuydwdscd, o LOsadmdishmls s f§tddtsHddls
Mlse 5, ZOdzd ydjIsts dz0O etsHdzdlsj toj Mztemd, dS sdessdizd yd M

[ RN o P R OO P R 8
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&jLOosdmddismls, k. j. &jMmsdskts ftsdL o0 NOs nezPls
f OL Ots.

ljL §sfdjrHndsss Himjlddajisdi bkujdd d dLfdzjH
Bl oL d, Istsydd StsjWduydjdilsd LO ftesHBe sdhse j dzO f
fdzj Hdzdlsj S Oljcettedd:

i Hdjlsgdydsts ©OL destsBteOL def ™ 150y j tBisd O @O codafdnj
Bles™ dz0 tOL dzdydedlsj odHBoj fsHkClsd ddd ¢thyd
kslsOlsO dz0 Isw i daslsts fslstjBdj dedj, o6 ydlsj dedets
Cwists it HilsOo wizOk @ sk izeROYTf j St€ Ot ko O daf - J
YUjfMsoslts RteOdO, O shdssds M SOdstd2ddls] (Os§O0
tcsHdzs wWOLOdIsdy dzO wdz hdqesis dLftsdt oOls ys-dzs
9 OlO (HDDS) FCHSH taBQitffs o otcj d3j 0 0 ©OBC O BjL Mgl B
kslsOkO ddd IsjyjMmlslso;

icOLASH] LO RteOd®. [lkydlo?S d-8 g dzs | eztsd eide @zd ¥
sl O, HO -COEYRG wWwdfils fusls Msehise j dzdv BOL § B b
j ftojol tdz® o &BjlssH LO BYj kSO d&O ftesH B &dMmlseo j
fsojHjddjlts dzO fltejBdlsjdzdisy. vjLd d3gj dstsHd

i

9j dzZ0OsO MmMdcektedesfyls yYtejL dL d3jtcoOdzaj dzO 50 jH  dad j
1 tod dgidtalzHjj S Mi Is dz@ MisteOlsjeddlsy L O MftcOowdzj ddzd

fsojHjddjIsts O HEEBRBOSddMisoslss, (e OIts dgv d3Odz-H ST
dzd Mkts¢d. RLyYydmdzj dzdjlsts dz0 CSI dHJ dzlsd ¥ d ysfiridsal dz
14 t©OL dzd ydzad dJdzfistelzdzd dzls©, B OL JteOdzed dzO C sdzlsy ¢ Ml

T JeMmy jted d3d dzls Odzdzd d3d t6€ d . vy 9oCdz® yoe Ol ftsCOL
fmMdrtsdzsedy MSd dtslsdoed, Csdlsts o Cdzg ys Ols ME OdzOI
dBjtedcO g sOdsdbigo (LEQ CHfisidf MO OO0 o HE
fsojHjddj s dzO HBBOSC ddMlses slsts, CBcOIsts Ctsdzduyj M
o Cdzt ydlsj dzdets Isjrdedlsy s OMjddy slsdsfds IstsL d ftt

idBjteCd LO MOBsykzeofMmlsady. viLdbtW BOEOS BHE O s
sls dqLmdzj Hse OIsjdzdlsj d o©Cdzt yaOls &BjlssHd L O MO
OO MmMdcektedzsMmls, foskys Oddwy L O ftotsdzi ddisj o Mmisc

RLOBH(

1. lteiL 21 9jS ¢OtOdzls Ptc ®ydpf izt dztz® s ¢ ts 1€ Hzts f @fddg
etsfy), Ct2bts My BIH] OCbEZOdjd ftejL MmdjHoOMNdj
fteddsitcd LO EMf jhdes ftoj sSsHiSdZY o Odzj dzO IstsL d ff tctsB ¢
d OLdOIMSd HIi e OoadnrntEOzPlsgd OB dz@epi H sMiIsd ¢ dzO

2. 14 Oa;&mbasbs 9 Jitdtsdddyd MElsts ttOL ayfidsd J
Yydlsj dzdets dzj tcOo detsfzj todets teOL ftojHJjdzjded] dzO ftetsdL o
17 dgh deslsts ftoswodzj dedd dzO Istseo O dzj tc O ocjdespltrdiizd gf - fif
sj dzmSd HOLOt dz0 "tOded. 10 jHddedw Aftsdzs Mo dd3
iWiClsdoades Isi efjdzj d i1z0BEHBsEORB, d@id ydikigld sdz0
zs Mo jJ HtodHteky jd Bl BOMtsets dzj HEBERODS 8dainlz O Y dz

sj dzdzed L OckzBd dz0O R tcOdzO.

3. [BsBh 0o 02¢Cd ©OL destsBteOL djIsts tsls Ctodlsjted dls
mMdekztodzsMmis Isj dtsyj HO Mj ctekzf dqicOls o f jls tsMmdatsa c

Vdodzdydjlts dz0 RtcOdzdlsj dzdzad f tetsHizCIsd, Hsthdjdz@fip
dzj dzd J s t5;

Vi{fOLOtded EMmdzsodvw, Ctdlts tmMdcktew e Ols Jd¢ sdatsdy
LO oafmMj¢d ysej¢;

ISSN2815-4282 179



Proceedings of International ScDhefech2028,i ¢ Conf er en
Faculty of Artillery, Air Defense and Communication and Information Systems

Vddoslsts dzO HtsatsHdIlj d Httkzed R OOCIljtedfmisdsd d
Ists, Bd&ZzOGtHOW] ddi dzO ¢ 5] Is =] Shicddsizgds\ jdfggdds jH of fiidds HiflzdRds; d

VHI to) Oo dzO -Cdts toff GsfitelOdsts] o dz0 f sH S tej f O, B d&zOG s-Otcj dzd
dzd ydzsMisls© dzO R tOdZO L O dzOfMJ dzj dzd § Is t5;

Vol ddhded d oi stejhded tedmEtsoj s tsfdeckztew o Odzj dzC

4. rdzgjfp fssdj i s M { tcEsHOO=AAPpO)IsidCUS) @z, f) dasizaafdz L
dzj dz 9 ttOLoadoOhdIlsy MmMj MlstcOded. 1 VWBO Mmi dwBdzj dzad j , UJ
ZOyodztslsts dz0@ yYyso jh CStsls80tc®y & d Isgff jzd sfdf] ytfeislsdl B8Ww R O
GdzOH ©® sdIO2, RdzisdVnls tcOEzdzOdeH W, tcdgddsdf MistcOdedlsj

athfr]lsalzaOdZJIsts ZO e dzOH | YtttsH]jdts slIs tsBh OISO dL s
Csdlsts | HBso jdzs HB Betetsddets L sMIsOo Odzy dzO MY -z < sy
sdlsj d®z.ceay v A@ j O ¢ zOHOA o Mo j &Q sfpjs OEAPz s jj dzv'n s
dpWtedSC O d odéLdw, €I Hjlbts L dOydlsj dzdzO yomls s dzOMmJ dzj «
5. 1deifpf SCtsdzts 1 RBIJdzdOteH HEZP o Mo jlkO MistcOHOIs
fc sHiso sdzflse j dz20 MdceckztodesMmls, yYydwists Mhmdeseo dzO L OH OYO
ftotsBdzy d@3dilsy dz2O (JtesHBo BdZMIse j ZOISO MdektdzsMmls d ~tO
EmMddzdwy Mo dzJJ J €Isdoedzd . ltesH BB sdzise j dzO  frpdipvECtdxizts
oty &3 Jd3Ob wdLduimSd, Mydodgd d JSsdsddyuy ncd
- 16 O dzO, Qtszsts slseso Otew dzO Isjrmdzdlsy HJJIsduydzdts-d ~ 60
9Jdz Ydotsls
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THE FORGOTTEN HEROES OF THE FIRST WORLD W AR T PAUN
BANANOV

Nayden Naydenov

Faculty of Artillery, Air Defense and Communication and Information Systems,
National Military University Shumen, Bulgarikanonirl969@abv.bg

Abstract In the history of the wars for national liberation and unification of the Bulgarian
people, there are heroes whose names have been lost as a result of the mercilgesgbdassa, and
others receive undeserved little attention, although they gave their lives and energy for the realizati
of the national ideal. For some, volumes are written, for othgrages, and the names of still others
gradually fade until some reaecher resurrects their memory. The fragmentary information found in
the archives, in the memories of the era and in the works written immediately after the events must
collected, systematized and analyzed so that these individuals can once agaiheipntheon of
Bulgarian heroes.

Keywordsparticipant in the warpioneering workcavalry regiment

1010t ¢l 1 RUL LT
1 ¢ v

1 ©O2Hjdz | O2H ] dztso

l diststedWIlsO dzO ot2dzdlsj L O
5B J H d dzjBdeddgc QNS dv dzgOtetsH d BO ¢ § !
dLekzeddzd o MmdzjHfMmlsadj dzO B j L d3d &
ez yOo Ols dzj L OfMdzz ) j dets BOdzE s 9o dat
e sw Ndetl d jdzj @gjds's Ld@D P
dHjOdz. 10 dev" S tsd MDD Htd Lty @dzdf y &
d &3j dzOIs @Is ddzCf Wefipds j f j dzdzts L B dzj Hndz" o
zj Hse Olsjdz dzgj o1 L € tcj fdds D te@ds @GO
Wsted3Oydvw, dOdidteOh O Mmj o Otendod
9 IstckzHtso jlsj, dzOfdmOded dzj f sMmtcj K
HO By Mi BtOdO, MdMmilsj 3OIsdL d tc©dzO
sjLd dzduydsiisd tlkdseots HO 8§ OHC

Cjtesd.
[fdzse OO yj &z dz0 jdz@ifPls &fwid @Hv Is
6d OO d B2ddv il dzO jHddz

FyOflse Odz o di jplcd Bd)C dzs Dtz C OlsO |, 5
| He jlIsj MRCQdzC OWR2 dzd1918ds. 1P 12 tco Ols O
Ao m—— 9 52 dzOT101BP 1 4
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sts?2 J 1 0Okdz 1 0dzOdetseo? (tsHi s 1 OdgOdeso d ls GCtOH |
2O t sHddOIO. [(Hdd BIs kW | 10B& Bdzdjes 1 O0dzOdse,

[deif Iss?2 jJ MtiH LOBwKOo jddlsy Bls dgdesL ddzO0 ¢ j tets(
dMmilsstadoyjdH. j dzdW IsO L O dzjcetsotslsts HjbMEosl o ¥ Gstz) g Gl
cdddzOL dw C€i dg 1885 ¢., dzs ©® ~BHO dzOlsBYGz@ d ez dggl gzt ¢
dzj s OIsO ol Btel 3 jdz2O L OMdIsO, BJjL LdOddjlsts dO Mo ts(
otsdziy 9 HOdZHtesea MEC OISO yYjlsoO, Ml Mo j 2O o1 9 | OtcdzO
fted Hddgdets EZyd dzd yd sls 6 d d3dzOL dlff s el d ¢ d ©dzpaB] O fy Odzd ftc
SO ddizO d dgj BOdzS s kydlsj dzd, MmlskH jdzlsd, rttcO® M ttOL d
2O ddi3i st dzO Cdzv L ¢dzd CMOdzgH I B U Pls] dz8 pto dzj § M Bo sk
tczmddz, ftojHd ko0 HEPBLOSHISPda dZO [ OL GttOH

sdziH SOV dz2ZO o2 d&OIO, ftwjL 1886 ¢. 1. BOAOdMS:
ZOIsOT118BB ¢. LO SOt j EZydbkjdz o |stttdd [BYited
Wdw d et LOesi theoO ftjL 1889 ¢.tdwpdi,.o jHQdAddztseo d4
2oL dz2Oyj dzedj C Olsts -alzOG B dj daW 5zl @ MU sW OW j dzC B2 BB OL
HjCjdoated 1883 -ocad Cftdwimj off dgglsty ALl . CdgviL ¢ dzj SH-OdzHi to
HddzO L Oeli tchoa O Clztof fdig Hp aSritjilscd pja ndzO Li drO Yy jhde Lwea r¢, s of

ltejL 1901 ¢. | SCtBOdHdtoseo Odz 9 kS OlsO diylstsdzd y
YyjtemMC OO C0o0Odzjted2MCO hCtsdzO ftojL 1904 G.-sd fmdzj H
HicOckdzMSd [ EBJj dMSd (iU%® okzsJedidzi o, 1 JMOtOB

sdzjH LOotl hOdzjlss Md o sdzvyJ Miso tslsEIsg 626 dzgztry jlzde
KA. 1. 16tedh, sdvL giRcddo Mfld EBKOIBISE @O 1®-06 G.
Atste j dJdeMlstekzCstste fts jLHO o s OptOda de@ &L OUs@, ezl dstezd
MdsdOddd kdkj ddy d fiHOectseduimMéd ¢Oyd Mmoo O,cdsi 2 ¢
cOYHOdzj Iss o Ctdgdetslsts HJj dzs dz20O f sHBWJyjted, dBzOH"J
iMCOHsdz © [ j2BGO OtcH 2 MBdzey dzdaPs iz ¢ siyisL b Quzifdgj Mlsa
gLl dzdgw 9 O C OtcOkz zdzOIsO Mz B O ©® HOotj Yyd d HO € 5dzo

Il ABHO dO 1 Odz¢ Ok @ls @& . o {2 dEOs dddaH2d t6 dz©@ H Y I dze
Cts2bts dB3O L O L OH®O®O®dzdi1O] tf G MueQ th @by dzdffls js5 yd detseg- HO
Hg M Stdzj, MzjH CStjlts kj Mj dLiOhN Ok LO §sifi do
ftewCts fosHyddsj dedj dzO | dz0o d&zOO CoOlsdtc®, COIsts dL
ZOYyodzsls s . dz@ MEPHIcEz Is otcj 3 dzdes J Gtojrol todzj dz o
CiHib yYttjL §ObkzdzdtcOdzy BrtcOd" o 0O d s OL o Qdz-tsB M j fr
HsdzmMC dw dBdted dz HseBoatste dzgO 17 d&RO2 1913 ¢. J fttsdL
iC sBOdzH d tof talgdn siORZO O B dZé OteMC O o2 MS 5o o JHCde.Cqu
vt SOIsO B dz6 OtejifX O eHO tdoy JOBIPE W Is Ctsdzj dz ff s

ltejL desjadseted 1913 6. HtsMmtejh O i tcoadls
s dls s 1 Gx@Cdafdzim ¢ disj o

ltojL sded 1914 ¢. 9 sdz¢O jJ ftsMisOo jdzO ol L sdzd
ZO § OHdOdzdIsj fJtojH BISOLO dO [Ijyj mMseslsts 16 6o Ot
fiIsd © ctsHddzOlO:

5 CltthpLgw o Odzj sts dzO 1 O dzS Ofdsne JOHs Ozt fitd sl dz-ol B Ld$3
CO © [HteddiBtgviIs2 4 tebddzadp tcl = 1 ZECts90 0O G dzOea O, HOs-Mj { t
9 jwCO, dO CwWiss HO Mj dqLoadCeaOl fttcjH ddj dzOIsO dzO

1 6o 00 dOYdsdOkeZO ¢ OkOMmistesy O, ¢ st jsisk dzlé Qs Odgjf |
fstcOy jded™w dzO BB2Adetslsts ftsdzj, O dzO st jhded § sdzdlsd
Md ol Lfted]j BO ddzse s IsjyCts ol o o MmdySed Uijdztej esji dzzGD tcs
Otedzddv, HtodLoOdzO HO et toj Odzdh @deP. s ivdds@itsd s BEOQY J B l4g)
RZOdzdzsIsts sBERO@ d24 dz2dded 1914 ¢. o wOwOjots foig-nlswe O

dztsa sB tg Ot
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sts d3j MEJiuyndifiss dzO 11 tcoa OlsO Mo jIsso dzO ots2dzO. 11 tco ts
dzj ZlsteOdzdIsjls, dets Y tsfls] ff glztiztz® dzhlpg ls (b o dizdD ded of 1 Gd¢ O ds ¢
[ MBOMEC OISO dif jtedwy, L O HO o€ dzg yOls W dydOdzdzsts
1915 ¢. 1] tcotsdzOyOdzdes otsjdedzgdlsj Hj2Mlseodw g datikO
LOGtcOBO O edzvy Z@wyoOmls s [ OCjHBd

1 O 5'w@tomd 1916 G.‘IJQBGSOGHJQMCdWB C sgzj @z { t tS
10 ftejHjdz f dzOdz MO yYyOte A jtoHddzOdgH, 16 j dzj eOdz |

] STBHO d20 dsBddzdL Oydwils@ Bifts PicH ) P IS HJasdste f s 1
LOjHOaSd MC ddzj dz § s5dz0 OME SiedpPtc @ dJEOHO. 1 SHY Sdzf 59
@O jMCOHda dLol teh o9 Ols toj CscdesMydtetsa C O  dzO 3,
fMtcj HdZOIO ctekzf O dZO BHIJBOEPK OYUPIMEETHOBY Haf sl oW B ¢
Ci s | zOMmd demC slsts B dzOsts d HO ftej GteOHd i v aixlz ¢
pOtH j2MCdw ftsdz$ fMdzjH 5o kZOHW O Odzj Ists dz® | dzOfd dzfny
26d 1 jtodedh €d 9 JE fisy tzj f wledlse j degs o &ZOH W 9 Ols  fd dzdz
1S90 6 dzO9 O.

Rz ydOlsdo OO dO ftsHfttdtsoddS 1 OdzOdetso Hts9 j
ZO B dZe OteMC OO CBdzdzd yo € sdzdzO EEsEAEJON Ised  figz]l dpdztsizts
LHcOOBpIsO fsrdydy d tslCttdoO oi L @ity detsMils L O tsfpi |

M dLdzOL dO B dzcOtMSCdlsy o2MEd o HEdddOlO IskO

94 d20 IsjdzjctcOBO Bl YOt AJjtHddOdH | . (i SEsbtsHd
94 YHO dzOMls) f dzj dzed jIss dzO fsdkzC O ¢ d3 1 tcOdav, o ts.

[ d2BGoOteH j2MEdvwis fsdz¢ fdzjdzgv 9O d tBBL O dzO Mmtsi E
9 ftsmMsCO fdzOdeddedisy 1 jdzd¢ O d r jcecthdddB) 3O tcofff-tf fig
LO o ltwdLtejdzg, MmMdzjH Ctsjbt ftoj BJdz0a O o ftew it
Wz Oted 1916 ¢E. [ j2BGoOtHj2MSdwis Ctdgj dz f sdzC &

ISSN2815-4282 183



Proceedings of International ScDhefech2028,i ¢ Conf er en
Faculty of Artillery, Air Defense and Communication and Information Systems

COts dziesodwWlils Cd@3OdzH dte ff SdzzyoOpl® I MdEBOE LY lc6zOezm¢
ftsodh jdz o ftsdzC tso dgd €.

[ J2BGoaOtH j2MCdwls fsdz¢ EyOmlseo O o Mods® Y gedzd j
HdodLdw, CtBOBzODERE BB Odz] dzf iz dz.

10 2 MmMjflsjdkoted 1916 . 9 j)HC]LOPpYOIE Ofc HEOY QEPS of
ftcd sktolsBlkzdzOte, | Hilgj ztfdzs BieleB fdzOte/ 1 1 dzyd € dzOHQ@Q-dzi y (

2O iz dZhS OO0 Ottdkdw. 1 0 ftosmdzOe jddwWw B dz6e OtemC d ¢
Csd3OdzH 9 Odzj Iss dzO 11 tc9 O € tsod@zOdzM duote(jL (@ |, B 1 Cdsa'Astds CGJO 90
sls cjdz vl jWOd vtsh jo, Ct2lsts o Mo tsd Idfjts fifigljts digjHdggH j{f
Mz yowvls &0 st dzO0 HO oL fjttd SttddzOO Md d HO L O
Nd dzw L dzOISO otsdzv, Mofyds CtPBEHwWaIW ISIsiz3, B3EN dzts & @ OG O
h OO Ottddw d ¢ tsdzded yOi.

1 0 fMmdzj He O dW  Hj dg, 3 MmMijtflsjdgoaoted 1916 G.
sdz¢ so dzed ¢ 1 OdzOdetso  § sd3QdzH 910 ljtsszO ) fr]Juth'ISJ
sOC d ) s fousdoy i QiR Oe § ¢ '

J M Oditejs" 2 yOMmisd dzO kNG

O ®Mc@.¢c | tjhdlsj dzded W Isn-,
d
q
b

ftod i 7 shEf] do g, dn iRl
O fteddzzy HO9 O { totsls dno |Gk

TRO g O

d¥ 6o OkH ] dF s OISz fififc]] Mg
Gz dzd . 1 Okzdz 1 OdzOdzts
j dzs tol S msotsHddzd o P el
dzOIls © f WfBtgidH O [ EMilsOW Q@ W )
fedzmsOw O  d¢ i QdzO  © 3§
SlseMmisjgnipn® M Missd d&jiH
@Bk d ot2MEd dzO 2d. Mmif- ‘
chi tco O ¢ tsdzdffOts jHiPdoyd@ Jdz0O i ey ey o ot -

%O tthkdsi &ZhC® oOLHIJEEHTOdH, Ssd@OdH Oded s ¢ j dzj 8OC
WdkzOdze dz0 B dzc OteME OO uvtcjlsO Otediddw d rfifs sHig Ay © L
dzj EiNtzPls ® dz® Oftd didsoj©O Ols OC O dzO0 s kzlB O df iR Cs@ldsfds dfffetdss] dSyts(le C
90 ftwtslsdoadzgdCi s drLol theoO tcjHdYUO ls Ci tco Oats sl

Y
s.
1 ted 2OMlsi § dzj ded j b5 t£-)
Y
0

8 20

NI

q
t6
a3

fsojyHO fsdkZCO, L O HO LOfE"Nd ftotsB @ Ols iz tf fisUAR Yo dizd diyL,j
ftsmdzj Ho OdzdIsy BBBJjoOJ] dZO 6 BGClstsBoted P! FLOIORED. |
Hy Mdedw § sSHEYOMISI ¢ d2O sBdzdzOISO HdodL dw §td Iff-tctse d o
tWHO, BodOHWdZ mi tche ts. 1 sdz€ so dzdf@ O ©OdaREzsm tc § ¢ AzOQ
HjCjdRBoated Mj MBtseclzeo O Mmi i)t dsB @njj Fftddd)erted ctectpVva) taffitef Uy C
Hisdzedw, O fdzjH CteOW dO o2 dz2O0O | CtsdiOdzH dtc telzO MmB ts
BOdzedzde.j L 61.9 1190k dz 1 OdzOdzt®©s8 JzOdz@ VO dRdkaf Fajdf? fr) (GO I - dLdzfimtfj J
tcd 1G919Hlsfnlsq’GO JctiD&rdzslstttclY | 3OLodIsd] SOt € tdzj &k
dqdzimtf j Slstste dzgO SO0 Odzj tedWIsO. 1 tejL HJEQEEe,tcdmdzjor? 0€ =
kg dz0a © o L OfOMO.

rjdgj dzgdvwils  Isted HJjyoO HtsMbsjd sWdyjte ftojL it
ZO@®w,j dz2 M ddetsy j Mlsets BI dze OtemMSCd d ykyxHd wslsdzdydw

{Is 10 Ofdeddzi 19GQdMdzj dz 9 | OtctsH dzsSls s ol Wi ddgdQ)
ol LteOMls, CObt o MdzjHoeOhNdIlsy d2OH HjMjls ctsHddzd My
ltejL 1930 €. Ytoj 2 Ctadopjfifnlsos sustsY v rfGICHOo O S dzd ¢ Ols
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N selsi, COls kO d fkeddSOoydd dO0 Mlswoddydlsj ¢
S tedzOdA d ,, sOoOdjted2MCO ddmi di. 1 %dhO HOddd L

RLOBH(

DI sw@ JHBRO dqdzd HtekzcO f§ftoeduyuddzO HdAdzi M d3dzscig- d f
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PRODUCT TEMPLATES AP PLIED IN CAD MODELIN G

Mariela Lyubcheva lvanova
KonstantinPreslavskyJniversity of ShumergshumenBulgaria,e-mail: ml.ivanova@huw.bg

Abstract The article describes some of the techniques and methods devbBpment of pr
duct templates in the context of the systematic use of software applications for mechanical engineeri
i.e. CAD applications for virtual modeling of components and mechanisms. These parametric CA
templates provide new approaches toduct development that make mass customization easy. Severa
examples are shown.

Keywords product templatesdesign, systems

Introduction

Global economies are causing major changes in product developpdagt Traditional mass
production approachesnnot meet marketemands for speed, cost, and quality, but most importantly
the addedcustomer requirement for additional flexibility in product offerings. tA¢ same time,
research in solid modeling techniques conducted duheglast two decades hasovided a new
technology generation in Computekided-Design (CAD). This technology generation, commonly
referred to as the "thirdeneration” is characterized as parametric CB@lid models can be created in
such a way that the model creation operatioan be reexecuted with new values for the defining
parameters othe associated geometric features. This allows updating of the reoli@l to new
customizable configurations. Drawings, tgaths, andther documents can be associated to these
models b provide a semiautomatinethod for parametrically modifying all the models and documents
associated with a given product. This seems to be a techrtblatgyould facilitate the need in industry
for mass customization.

However, as the industry has attdegpto use this technology, relativedynall changes have
occurred in the overall product offering capabilixtensive investments have been made to upgrade
companiesCAD capabilities to third generation. No changes though haverhade to the associate
product development process and consequepribgluct development proceeds in much the same
manner as before. Abe decade of third generation CAD comes to a close, it is hard to idantify
anecdotal evidence that clearly shows how third generatidmaéagieshave caused the product
development process to transition to magstomization approaches. The capability exists but goes
unused. It habecome clear that simply upgrading a companies' CAD capabilittesdayeneration or
parametric CAD is nobenough to achieve mass customizatiorthe product offeringsThis paper
gives an overview of the issues of developing product templates which are parametric versions of 1
product development process. These parametric templates encapsulate nevhappoopmduct &t
velopment that facilitate mass customization. Several examples are Shown.

1. Mass Customization and Product Templates

Global economies are causing major changes in product developodegt Traditional mass
production approaches canmoeetmarket demands for speed, cost, and quality, but most importantly
the added customer requirement for additional flexibility in product offeridgsthe same time,
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research in solid modeling techniques conduatadng the last two decades has prodide new
technology generation iComputerAided-Design (CAD). This technology generation, commonly
referred to as the "thirdeneration” is characterized as parametric C3@lid models can be created in
such a way that the model creation operaticas bere-executed with new values for the defming
parameters othe associated geometric features. This allows updating of the reoli@l to new
customizable configurations. Drawings, t@alths, andther documents can be associated to these
models to provida semiautomatimethod for parametrically modifying all the models and documents
associated with a given product. This seems to be a techrtblatgyould facilitate the need in industry
for mass customizatio

However, as the industry has attempted te tilss technology, relativelgmall changes have
occurred in the overall product offering capabilixtensive investments have been made to upgrade
companiesCAD capabilities to third generation. No changes though haverhade to the associated
product development process and consediyeproduct development proceeds in much the same
manner as before. Abe decade of third generation CAD comes to a close, it is hard to idenjify
anecdotal evidence that clearly shows how third generation technolumrescaused the product
development process to transition to messtomization approaches. The capability exists but goes
unused. It habecome clear that simply upgrading a company's CAD capabilitibgdogeneration or
parametric CAD is not enough achieve mass customizationthe product offerings’

Mass customization is achieved by-steucturing the product developmeptocess around
parametric models to create a product tem pldieeh can generate customizable products. Product
templatesare reusabldemplates which embody the entire product development prarebscan
parametrically generate customizable products and their assoaréifadts. Product artifacts are any
document, hardware, softwamretc. which is produced when a given gwot is offered. The strategy
behind productemplates is to focus the template around mature proaftetings calledproduct
families and reuse the product offering experigheg is part ofthe company legacy

Creation of a product template involves faateps: first, using pastxperience, develop the
bounds on the customizable product offerapgice; second, backwards map the product development
process in theontext of a template; third, develop generic parametric models @iraducts aud
artifacts aud fourth, map the specific model parametets a common set of governing parameters.
Once created the produtgm plate can be instantiated to generate customized specific products of
consistent quality in a much reduced time frame when compareatiibdnalproduct development. A
company can then offer mass customization the given product family. This paper presents an
overview of thestrategy of a producemplate and the process whereby a product temiplateated

2. The Strategy of aProduct Template

A product template is a parametric, updatable, reusable tem plate of the product development
process which allows mass customization within a product family. Mass customization is a concept
where products are produced with the efficien@&sass production but the flexibility in product
offerings of an artisan approach. The implementation of mass customization requires a balance
between flexibility and efficiency

The transition from mass production to mass customization requsiaslar change. This time,
the skilled workers must be able to perfornvaaiety of operations using a standard set of product
development processdsach product development process will produce smrsiomproducts within
a given product family. Sertustom sige there are limitdo the customization envelop of each
product family. This standard sef product development processes are templates which can be
executed talesign and build custom products for a given product family withpnealefined set of
prodwct variation limits called the customizati@mvelop. Why does mass customization require the
templitization of theproduct development process? There are four reasons why mass customization
requires the development of product templates: first, changiaget discriminators as products
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mature; second, the need to repsaeduct knowledge; thirdefficiency requirements which cause the
separatiorof the iterative activities from the artifact generation activitiethen product development
process; and foum the need for instantaneoupdates by propagating product design information
using parameteisstead of geometr{/

3. The Changes in Market Discriminators as Products Mature

There are several phases in a typical-diyele of a productFigure ). The first phase or
"emerging" phase is characterized by rapid product generatfweyy investments and rapid
developments in product technology, \asll as fierce competition in the market based on product
performance. The second phase or "mature" phase cigracterized by product technologies
asymptotically approaching technology limits, market competiiased on peripheral issues rather
than product performancand a companjegacy of product offering knowledge. The third phase or
"breakthrough'phase $ characterized by major technological breakthrowghish cause the product
to move into an emerging phase again

Technology limit #2

Technology limit #1 Breakthrough

/ Phase

Product

Performance
Mature
Emerging Phase
Phase

>

Product Life-cycle (time)

Fig. 1. Typical Product Lifecycle

When product markets mature, market discriminators shift frimotusing on product
performance to catmig to customers. Product cost, customizatiglectronic versions of
documentation, and other similsues become the discriminators. Product performance is a given.
The approach to product development should also change. When a phmbhorhes maturehe
product development process should be matureedls This means that the process should be well
understood. Also, thprocess should be standardized into a template which allows asvanation in
the products as possible while maintaining the stahgdeocessRather than starting the process over
with each new product variatioa,standard templatized version of the best possible process seould
used for each product version. This selection of the best possible poessexample ofreusing the
company knowledge gained during gmaerging phasé&’

4. Reusing Product Knowledge

A company "leams" a great deal as it develops new products. @figeh of that company
knowledge is not resed when new products ateveloped, because the process issmiered each
time a product isleveloped. Even slight modifications to products can cause the paeledbpment
process to be redefined. However, a mature product shuakh that the best possible product
development process should alsave been deveped. Why does a mature product lend itself to
knowledgereuse? The associated process knowledge can be used to deuelmplate which
represents the "best" way to develop this particular proditcgtomization of products can then be
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implemented using standardbest process. The key to reusing product knowledgeusderstand the
product development process well enough to know vehidte best process and how to templatize it so
that repeated product generatan occur in a standard manner

5. Separation of Iterative activities from Artifact Generation

Selecting the best product development process for a given product fissthetep towards
developing a mass customization template. Howetlex, best product development process for
developingan emerging produd$ not necessarily the best development process for a mature product.
How does the approach to product development change when a pnoguces? Since a mature
product has a legacy of actual product developrpsasjects, all the requad product artifacts are well
understoodOften the process timeline is determined by the time it takes to geaHrdte necessary
product artifacts (Le. drawings, toolpaths, progelsms, etc.). If the time to produce the artifacts is
reduced throughutomationt is possible to separate the iterative activities of the pratietlopment
process from the artifact generation activities. This is signifisgute mature products should be well
enough understood that mastifacts are generated until thesign is completely defmed. Ifthe product
artifact generation can be made parametric and customizable, as @ groduct template, then the
time to produce new artifacts is greatgduced. Hence, there is no need to begin artifact generation
until al iterative or predictive activities are complete. This causes the prdduelopment process to
be restructured into a new form. The proddevelopment process can be separated into three major
sections: the predictivehase (iterative activities); tHeroduct instantiation phasandthe production
phase (artifact generation). Figure 2. depicts this schematically.

Product Template

Predictive Phase Production Phase

Product Instantiation
Phase

Iterative Activities Artifact Generation

Fig. 2 Schematic Representation of a Mass Customization Template Process

The positive aspect of this new format is that mature prodissisbecustomized because the
design of the custom products can be complbtfdre any of the artifacts are generated. This reduces
cost and time anfacilitates the customization conceft.

6. Propagation of Design Information Using Parameters Instead of

Geometry
What other changes need to be made to the product development process to implement a product
template? There are three other changes: first, organizing the process into an hierarchical template
process; secondieveloping generic, updatable madelf al artifacts; and third, linkingll generic
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artifact models with a common set of parameters. The poittesk three activities is to automate the
process of generatingl dhe modelsassociated with the development of a custom product.

7. Organizing the template into an hierarchical process

Developing a virtual representation of the product developpreaesss quite important in the
process of making a product template. The virpratess representation provides a framework which
enumerates hltasks and the dependency relationships between them for the entire pvbgss.
develop a virtual representation of the product developprexess? In the past, product development
was accomplished by differegtoups executing a process which was mastiylicit. Each step in the
process produced an artifact (report, model, hardware, etc.) and the compietierartifact usually
indicated the completion of the step. Maastomization requires that the product development process
be articulatedand aubmated as much as possible. This requires that the prbeesspped out on
paper and then converted to an electronic form

8. Developing generic updatable models

Once the process is mapped, every process artifact that is to be gedernaigdhe executioof
the process must be turned into a generic madeth can be parametrically updated. Reports are
made into generigvord processing documents with as much format as is possible. Sadidls are
transformed into generic solid models which maintaimash of the geometry and shape information
as possible but havembedded in them all the relationships that will allow the paramgidate to
custom configurations. Toolpaths and drawings are lirdssibciatively to these generic solid models
so that theyan be updatedfter the generic solid models are updated. In this fashion the genefation
artifacts is automate@ind made parametric.

Conclusion

As stated earlier, mass customization is achieved {syrueturing theproduct development
process aroung@arametric models to create a prodteahplate which can generate customizable
products. Product templatese reusable templates which embody the entire prathwelopment
process and can parametrically generate customipabtiicts and their associatadifacts. The
strategy behind product templatiesto focus the template around mature product offerings called
product families and reuse the product offering experience that is pae cdmpany legacy.
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Abstract This paperreviewedthe differenttypesof 3D printer technologyavailablein the con-
sumermarket,with a particular focuson printersthat useplastic filament.It is gavena brief introduc-
tion to othertechnologiesparticularly printersthat useliquid resin.

Keywords:3D print, design

The commonest type of 3D printer works with spools of plastic (called filament), which it melts
and lays down to create objects. Others use lasers or projectoasden lightsensitive resin. Still
others either sinter powder or lay down binders to form objects from powder. The sheer number of
technologies can be overwhelming. There is a lot of experimentation going on in the field at the
moment, and hundreds ofrapanies are developing new printers on what seems like a daily basis. The
materials available have proliferated too.

Filament Printers

By far the commonest consurdevel 3D printing technology is fused filament deposition
manufacturing, sometimes calld¢€DM (which technically applies to just one manufacturer) or more
generically FFF for fused filament fabrication. In general it is possible to named to these printers as filament
3D printers. These printers pull plastic filament off a spool, melt it, gndoan the melted plastic in a fine
line, typically around 0.2 mm high and a few times as wide.

Figure 1 shows a typical filament printer, which would have a spool of filament next to it if it were
running. It is labeled the common convention for namiegatkes of a printer. The x axis here is left to right,
the y axis is away, and the z axis is vertical. There are several different architectures of filament printers.

Figure 1. A typical consumer 3D printers

ISSN 28154282 192


mailto:stamantonov@abv.bg

Proceedings of I nternational ScDhefech202B,i ¢ Conf er
Faculty of Artillery, Air Defense and Communication and Information Systems

Parts of a Filament Printer

A filament printer is pretty simple a common analogy is to be called a computerized hot glue
gun. However, there are several critical parts that affect reliability, print quality, and what kinds c
materials, can be used.

1. Stepper Motors

Consumer 3D printers udiyahave four or more stepper motors (Figure 2.), commonly called
steppers. As the name implies, these are precise motors that move their shafts in predefined anc
stepsl3].

Typically, one motor drives each axis (sometimes two, on the vertical, ornsj, lax being
coupled through pulleys to a belt or cable, or to a drive screw for an axis (often used for the z axi
Another motor drives the extruder gear. The steps per millimeter of the gears (how much an axis, or
filament, moves as the motor tujris one of the things limiting how accurate a 3D printer can be,
although it is not usually the principal limitation[1]. Motors for 3D printers typically have 200 steps pe
revolution

Figure 2. Stepper motor

2.Control

3D printers are controlled bynicrocontrollers. Many of these use a processor that is an
adaptation or descendant of the Arduino open source microcontroller standard. Nowdays, ma
consumer printers still use op&yop control, meaning that they do not have sensors checking that the
printer is running as planned, except for sensors monitoring temperatures of the print bed a
extruder[4].

Most printers do not need to be tethered to a computer. If they are, it is to feed the commands
create a model, not to directly control the motarsl temperatures. A printer runs some sort of
firmware on its controller to do that lowlevel control. Firmware is just software that is used to control
machine

3. Build Platform

Prints are created on a flat platform, interchangeably referred to psrthbed or print platform.
Most are equipped with a heater, which allows to be used more materials. Depending on the prir
design, the print bed may move in one or two directions, or not at all.

4. Extruder

The extruder is the part of the printer thaglts and moves the filament. It is made up of several
parts. We have already mentioned the extruder drive gear and its motor, which push the filament i
the hot end. The hot end in turn is comprised of a heater, a nozzle, and a sensor (calledtar}ttermis
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sense how hot the nozzle is. The nozzles are very precise. They typically measide0.85m in

diameter and can be made entirely of metal, or they may be lined with a material called
polytetrafluoroethylene (PTFE) to minimize jamming. Allmetat Bnds are required for printing many
materials. The hot end includes a heating element and a sensor to regulate temperature, a thermal
transition zone (often with a heatsink and fan on the cold end), and a nozzle that is usually made of
brass. Recentlyhardeneesteel and rubyipped nozzles have appearedsome filaments are very
abrasive, and these are more resistant to abrasion. Figure 3. isapctdsenozzle.

Figure 3. Extruders (Nozzle)

5. How Printing Works

First, flament has to bpulled from the spool into the printer, usually with a gear driven by a
stepper motor. There are a variety of geometries for this. Sometimes a gear is right next to where the
plastic will be melted (the hot end), and sometimes it is separated by a flaxielecalled a
Bowden tube[2]. Extruders with a gear pulling in filament without an intermediary tube are called
directdrive extruders. Figure 4 shows the drive gear on a Bowtids printer.

N\ —_

Figure 4. Extruder gear on a printer with a Bowden tube
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Some manufacturers works with direbive extruders; many have moved now to some form of
Bowden extruder. The main advantage of having the gear right at the extruder is simplicity, though
also means that the motor is being carried around with therabtTéhis can in turn mean slower
printing and other issues. A print starts with a 3D CAD virtual model, which is turned into a series ¢
commands for the stepper motor and the temperature controls[5]. Once those commands are loe
onto the printer, via dde, SD card, or wireless connection, the printer will first heat up the nozzle anc
the platform (if it has a heater). Once everything is up to temperature and the printer performs whate
self-checks it is capable of, printing begins.

The first layer ofthe print has to stick well to the platform. There are various techniques for
ensuring this. Some involve software settings, and others are related to using the correct platfc
surface for the material which are printing. Assuming that the print stisks|ager builds up, there are
areas that do and do not have plastic within one layer. This means that the nozzle will be extrudi
during some parts of the layer, and not during others.

Suppose that it have to printing something that had a part stickingile cantilever with tilt
angle. As it builts up the print layer by layer, it would eventually reach the first layer of the fundamer
of the cantilever. But as it is laided out plastic to form the first layer, it would just fall down since ther:
was nahing to support it. To address problems like that, it is used support material. Support is ext
material that is added to the model to allow it to print a layer at a time. Figure 5 shows a print wii
support. Printers can handle overhangs of about 4&edggthe subsequent layers overlap a bit and
allow to print these moderate slopes. Printers can also bridge over open areas. If has to be printir
hollow cube, for instance, the top will be over open space, but supported on all four sides.

Figure 5. Print with support

6. Filament Choices

There are many choices for 3D printer filament. The quality of the 3D printing filament will
make the difference between failed print and ayetited product model.

By far the commonest filament material is Plp®lylactic acid. It is a biodegradable, cdrased
(sometimes sugarcaiiiased) plastic. It melts at a relatively low temperature and will stick to a variety
of platform surfaces. PLA usually requires an extruder temperature of around 210 degrees. &ne of
reasons it is so popular is that PLA does not require a heated platforrrcolsbwprinters usually
suggest t hat to put bl ue painteréstape (pad)
temperature. PLA is a very good material for quick prgtes, student projects, and the like. There are
specialty filled PLA mixes that contain stone, wood, metal, or giethe-dark fine particles. Objects
made with this can look surprisingly like they are made of the respective substance, with a bit
polishing. However, these mixes are hard on nozzles and tend to abrade them; hardened or ruby no:
can get around this problem.

PET (polyethylene terephthalate) is a very common plastic in th&Dagrinting world, used for
water bottles and many otherrgs. PETG is a type of PET that is often used in 3D printing; some
varieties aretranslucent. It needs an extruder temperature higher thénakusnd 230260 C.
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Acrylonitrile butadiene styrene (ABS) is the plastic used for LEGO bricks, among many other
things. It is durable and far less vulnerable to warping in warm temperatures. The flip side of that is that
it requires a high nozzle tempera@rgFom about 220260 C. A heated bed is also an absolute
requirement for ABS, at 9210 C.

Nylon is a strong prifig material, which also requires a high temperature of arounic?ZdCC.

The biggest challenge with nylon, other than the high extruder temperature, is that it does not want to
stick to anything.

Dissolvable Support. Some printers have more than onedextr@ne reason for buying such a
machine is to allow the use of support material that can be dissolved away, either with water or other
chemicals.

Resin Printers: SLA, DLP, and LCD.

The consumer resin printer market has been coming into its own recaetiitly \great deal of
experimentation. There are three types of resin printer on the market right now: stereolithography
(SLA), Digital Light Processing (DLP), and a variation of DLP that uses a hepystal mask (LCD)
with an LED illumination source. Las SLA printers use optics to move around an ultraviolet laser
spot to cure Utcurable resin within one layer at a time. This layer is peeled off the bottom of a tank
(or dropped down into the tank, and then the next layer is cured, and so on. DLP othretheand,
uses a projector to cure a whole layer at a time; LCD printers are similar but use an LCD mask
illuminated by LEDs to illuminate a layer at a time. Some-tmst resin printers use a modified cell
phone screen in place of the projector.

Resin3D printers have an ability to create far finer detail than filarbased printers. A resin
printer is limited by its laser spot size (SLA) or the pixel size (DLP and LCD). This means that resin
prints can have very smooth surfaces relative to thoseedrbgta printer using filament. Resin printers
still need to create support, but the nature of the support is a little different. Typical printers are
Abotupdn and build a | ayer at a time, which is p

Printers that use adar to cure resin use a series of coordinates that the laser spot moves through,
philosophically similar to the commands thatcontrol a filantested printer (fig. 6). They can
generally move the laser spot much faster than a printer can move a heatedthomgh. Although
most have proprietary software, some of them have adapted software developed for filament printing.
Printers that use a projector need a series of 2D images, one for each layer. Some of these printers have
an HDMI port as an input, drntheir software treats the printer as a second monitor on hich it displays

those images.
II Platform
‘ \ Liquid Resin| ETank

UV Lighting

Mirror ;

Lens Projector

Figure 6. Resin print in progress

Postprocessing is required on SLA prints, and typically involves washing off the print with
isopropyl alcohol to remove uncureesin and exposing the print to UV light to ensure that the resin is
fully cured.

Other Technologies. The overall field of 3D printing has been expanding in many different
directions.

One of the oldest technologies in this space is selective laser sintering (SLS). Typically, a very
fine powder is spread on a build platform, and a laser is used to sinter the powder together. More and
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more powder is added as the print grows. SLS can éé ts make very fine, detailed prints. SLS
prints do not need support, because the unfused powder acts as a support. However, the powder is
fine and SLS is an expensive technology.

Many machines that print metal use a process called direct metasilstgseing (DMLS), which
is the SLS process used for metals. Metal powder has to be worked in an inert atmosphere to pre
fires, so DMLS machines are very expensive since they need to be completely enclosed and filled w
an inert gas. Other procesdig® selective laser melting (SLM) and electron beam melting (EBM) use
even higher power to more fully fuse metal powder.

Conclusion.

In the last ten years or so, 3D printers have gone from being large pieces of industrial equipms
to hobbyist noveltiesto classroom staples. There are many different 3D printers, but fundamentall
they all create an object by building up one layer at a time on some sort of platform. The basic idea
3D printing (or additive manufacturing) is that it is create objectsuigibhg them up one layer at a
time. The components, a product of 3D print technologies, can be used for research purposes, for t
or for direct working use in machines and mechanisms.
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SOME PECULIARITIES O F THE WORKING PROCES S
OF 3D PRINTERSAND THE SOFTWARE TO SUPPORT THEM
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Abstract: This paper reviewes the overall workflow of 3D printing, with a particular focus on the
process of slicing a model into layers. It discussed different software packages that are available for
the process and some of the many settings that are availatead for the best print. The article is
focused primarily on filamertiased 3D printers.

Keywords:3D printing, prototyping, design, slicing, filament, scanning

3D printing typically requires three steps (Fig. 1) that might be combined into fewethites
pieces of software, might require some scrolling around on a screen on the printer for the last step, or
might involve other variations. In all cases, though, it need to create or acquire a 3D cantmaer
design (CAD) model, slice this model antayers, and generate he commands needed to physically
create the model, and, finally, physically to create the print.

This paper is mostly focused on the middle step of slicing the model and creating commands (fig.
1). Some printers use proprietary saite that integrates the last two steps[4]. They may automate
some of the decisions, working with artificial intelligence to some level. As the market has expanded,
printers have fallen into two sections: printers with software equipment requirementsl{yypiore
expensive) and open printers that allow to use a variety of free software and generic materials. The
closed printers (first section) position themselves as easier to use and the open ones as allowing users
more flexibility[2].

SRR
Design slice Print
3DCAD UseSTL Load
Select
3 Create G- Run
Material . code - Monitor
Consider

physics (Post-
process)

| \ ) ——

Fig. 1. 3D printing workflow

AModels

The first step in the 3D printing process is developing a 3D model of the design needs to create.
This is done in CAD software. 3D printing requires a 3D model, which might come from a CAD model
or might be a scan of an existingject[1].

The term 3D computer model is used in many different contexts, which can cause confusion
when someone wants to print something using a 3D printer. In this paper, 3D computer model means a
computer file that contains enough information aboutstiréace of an object to allow the object to be
printed. In the open source consumer 3D printer world, the most common file format is the STL file.
This acronym is sometimes said to stand for STereoLithography and sometimes for Standaat Tessell
tion Languae.
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STL is something of a lowesbmmonrdenominator file format, consisting essentially of a long
list of triangles that collectively cover the surface of the object. This is not a terribly efficient forma
(particularly in its ASCII version, which is axfile), but it has the virtue of being relatively simple to
generate and deal with, and therefore has become a de facto standard. STL standards exist for
ASCII and binary file versions.

Like many things in 3D printing, the ability to get a good sSsatependent of the software. As of
this writing, there are several different scanning technologies. The two most common can loosely
broken into two categories: structured light and stereophotogrammetry.

Both of these technologies rely on using sofewver identify features in images from a camera.
Transparent or reflective surfaces are a prob
lations are much simpler for matte, opaque surfaces, and this is what the software assumes.il&urface:s
metal, glass, or even plastic with a polished finish may not be scannable without first applying powder
a coat of matte paint to make the | ightds int

Sometimes a model of something thaed to print already exists. In that case, it may to be able
to download it from one of a growing number of model databases. Some of the existing modals in da
bases are of complex, specialized objects that might be very useful professionally.

ATypes of3D Printable Files

Typical consumer 3D printers want a model to be in stereolithography (STL) format. This forme
is quite old and inefficient, but universal[3]. When software generates an STL file, it converts-the su
face to a mesh of triangles. An STlefconsists of a giant list of the coordinates of the three vertices of
each triangle in 3D space, and the orientation of the normal vector to the plane of that triangle. A sir
lar standard supported by many slicers is an .OBJ file, an open format dyigexatloped by Waa-
front Technologies that also supports texture mapping for color and NURBS curvature, though the
of these features is rare and they are ignored by slicers if present. A superset standard that can
grouping of multiple STL filess an additive manufacturing (AMF) file, which also supports material
definitions required for printing with multiple filaments (for different colors or different materig pro
erties). More recently, Microsoft has formed a consortium to introduce the 3Dfananing (3MF)
format, which has similar capabilities.

AMesh Repair Programs

Sometimes an STL file comes into the slicing program with issues, and the sliced file does n
look the way it is expected. STL files define a set of interconnected poinfacawdthat are sometimes
called a mesh. Some CAD programs create meshes that are not watertight (the boundary of the sl
would not hold water because it has holes in it). Some models are not manifold, which means that t
parts of the model in the conmtign are trying to occupy the same physical space. This is not a problen
in a computer model, but can have unexpected results when the slicer program tries to regencile c
flicts into something that will work physically. If the model does weird things vitiersliced, it might
need to repair the mesh.

There are several programs that work well to repair meshes, or to reduce the number of triangles
make up the mesh surface. Sometimes a model can be computationally so big that it can overwhelm
program, and it is needed to cut down on the number of triangles. Sometimes, too, it has to cut a mode
half to make it easier to print, and then to glue it together. Some mesh repair programs let do that, too.
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AFile repositories

The other way to get anT§ file is to download one that someone else has already created. Many
repositories are full of files that people have put out for free, including www.thingiverse.com,
www.youmagine.com, www.instructables.com, anew.pinshape.com

AScanning

3D scannings a process of analyzing an object from the real world, to collect all the data in order
to recreate its shape and appearance, digitally. Thanks to this process, the object can become a 3D
model, which could help as a base for the 3D project it is abalévelop, but it can also be useful to
reconstruct, analyze, or simulate ideas.

Different machines and methods exist to 3D scan objects. There are a lot of different 3D scanning
methods, the main are: laser 3D scanning, photogrammetry, and structurescightng[5]. The
choice of the 3D scanning technique depends of the concrect project or its context.

Laser 3D scanning is certainly the most common and used 3D scanning technique. Digitally capturing
the shape of the object using laser light to get datliggpresentation of the real object[5]. These 3Md-sca
ners are able to measure fine details and capturbofireeshapes to generate highly accurate point clouds.

This laser scanning technique is perfect for measurement and inspection of complex geometrie
It allows getting measurements and data from where it is impractical with traditional methods.

A scanner using laser light is a like a camera: it can only capture what is in its field of view. With
this process, a laser dot or line is projected on ggcbbrom the device and a sensor measures e di
tance to the surface of this object [5].

By processing this data, it can be converted into a triangulated mesh, and then a CAD model.
Photogrammetry is a science of making a measurement from photograjghmetimod uses the
parallax obtained between several pictures, taken from different points of view [6]. Photogrammetry
can be used to record complex 2D and 3D motion fields. It imitates the stereoscopy of the binocular

human vision, and it is used to géitiaformation of existing physical objects. Indeed, this procesés co
lects the data regarding the shape, the volume, and the depth of the subject that has to be scaned. This is
the method used to turn several pictures into an accurate 3D design.

With the Sructured Light Scanning method, one of the camera positions used in previous sca
ning methods is actually replaced by a projector that projects different light patterns on the surface of
an object. The way the objects distorts these patterns is recalldedng to create the 3D scan.

The structured light scanning process is used in facial or environment recognition technologies.

ASlicing Software

3D printers cannot use a CAD output file (i.e., an STL file) directly. A piece of software known
as a sliceengine has to take the STL file and figure out the commands that the 3D printer will execute a
layer at a time. Slice engines might be in freestanding programs or combined with other relévant sof
ware in the 3D printing workflow[2]. The programs contagiione or more slice engines, are called
slicing software.

Slicing programs use different settings to allow for variations in the geometry of the printer, the
type of filament witch is used, and so on. There are many different slicing engines out theéagsiow
In most cases they are freestanding programs or code embedded in programs that are proprietary to a
particular printer. Because getting all the settings right for a particular 3D printer can be fiddly, a lot of
manufacturers modify one of these ogenirce programs and create a proprietary program just for their
machine. However, many printers can still use the basic open source program. Some of the commonest
3D printer settings and what they control. Some of the more common, freely available pragrams
Slic3r, Ultimaker Cura, and MatterControl. Printers built around open source standards will often make
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a file of settings for one of these programs available or create a custom program around one of th
slicing engines.

AShells

In an STL file, thesurface is represented by a mesh of triangles. The slicer produces sudaces fe
ing the sides with one or more perimeters around each layer and surfaces facing up or down with s
layers (or solid areas of layers). The space inside this outer surfaeea isartially filled in to make the
object stronger and to create a base for the next layer. The perimeters and solid areas are callec
printodés shell. The materi al that the slicing
The slcer allows to specify the thickness of the horizontal shell, either as a number of perimeters or
millimeters (which will be rounded to a multiple of perimeter extrusion width). Two is typically a good
number. The width (in the-x plane) of this perimet is the extrusion width, which must be no smaller
than the printer's nozzle diameter, and might be larger.

APlatform Adhesion

One of the challenges with a 3D printer is getting the model to stick to the platform. Sometimes
model has a relativelgmall contact area with the platform, and when the extruder lays down the nex
layer, it knocks the model loose. When that happens, the plastic that is intended to make up subseq
layers falls in random places as the structure gets knocked around.

ARafts

A raft is a few layers of 3D printed mgter
ers thick. It acts as sort of a platform on top of the platform. Because it is made of the same mater
the adhesion of the print to it is very ctstent. Also, because the printer printed it, the distamee b
tween the raft and the first layer is much more predictable than between the print and the bed.

ASupporting and Orienting a Model

Consumer 3D printers build up their models from a platfammether the extruder is fixed and
the platform drops away or the extruder head moves up and away from a platform. This means tha
some cases, a print head would be laying down material in air. For exam@®atue with an au
stretched arm. Assumingahthe statue is being printed up from its base, the initial bottom layers of the
arm would print into the air and fall down unless something was printed into the open space all the w
up from the platform. Material printed like this is called supporim&ames this problem can be min
mized or eliminated altogether by printing the model in a different orientation.

Printers that can only use one filament at a time print support in the same material as the res
the model. Printers that have multiple exters can lay a dissolvable filament, though this process is
often more costly, timeonsuming, and errgerone than using the same print material.

AAvoiding Support by Cutting a Model into Pieces

For an object with a complex surface that requires stippametimes it has to cut the object into
two or more pieces, print the pieces-sitedown, and then to glue the parts together later. Some CAD
programs have tools to make this sort of cut. If the using 3D print program does not, there are a f
free oropen source programs that allow the user to rotate an object around all three axes and thel
make a cut along a resulting convenient axis.
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Alnfill

Users of 3D printers do not usually want to create solid objects, because that uses aalot of fil
ment. However, typically objects cannot be hollow, either, because upper layers would be printed in
air. As a result, most slicing software creates internal support called infill inside the solid surfaces of
an object to minimize filament use (as well as t&kehe print faster).

Another purpose of using infill patterns (as opposed to printing solid plastic), and possibly the
most important one for some materials, is to control shrinkage. Infill patterns are sparse enough to
stretch axially as they shrink radly so that they do not pull the perimeters inward as they cool and
shrink. This can make 3D printed parts maintain dimensional accuracy much better than injection
molded parts, which have to be designed with a significantly different size and shapleefifomal part
in order to turn out the way the designer intends after shrinkage. Print infill is usually specified in terms
of percentage fill. So, 12% infill means that 12% of the interior volume of the object will be occupied
by material and 88% will bepen. This percentage does not include the outer perimeter of the print or
its solid top or bottom layers. Although infill adds some strength by bracing the interior of the object
against collapsing, most of t hoes. Ipiritiimportans to make e n g t
a print stronger, it is usually better to increase the thickness of the skin rather than increasing infill.
Compared to printing completely hollow, infill is more important for its ability to act as a suppart stru
tureforamodel 6s i nternal overhangs, to prevent sagg

AMultiple Extruders

A printer with more than one extruder allows to print in multiple colors or materials. This usually
does not mean it is possible print faster, sinoly one extruder can be active at once. Rather, a printer
with multiple extruders usually cannot move them entirely independently, so only one can be used at a
time. Some machines have multiple nozzles mounted to a single toolhead so that they ntbeg toge
and simply offset the tool headds positioni-when
ous types of splitter mechanisms to run filament from several different extruder mechanisms through a
common nozzle. Still others have somewhat preatelent motion that allows one extruder to be parked
to one side of the machine while the other is working.

If the machine is able to move the two extruders independently in one axis, their duplication
mode can usually use half of the platform for eachycéfowever, multiple nozzles on a single-ca
riage are usually situated as close as possible to one another, leading to much stricter limits on these
modes. Some printers even have a mirror duplication mode, in which the motion of the independent
axis is reersed to create copies that are mirror images of one another (like a pair of shoesmOne co
mon use of duaéxtruder machines is to use one of the extruders to print support material that can be
dissolved away later.

AG-code

Most open source, filamenising 3D printers are controlled with a series of commands, called G
code. Gcode loads onto the printer from a host computer via USB porEiVdir other network ao
nection or is read from an SD card or USB drive, depending on which options a part@ciémerhas.
The firmware (software running on the printer itself ) then interprets tbed® one command at a time
and controls the hardware functions needed to execute it. Status information (temperatures and the like)
returns to t he ughte USBsIn soroenofher cases, -at@e mterpreter runs on a
host computer, and control signals are sent to the printerod& is a very old programming language
originally designed to control machine tools with a computer. Its origins are in the 488 1960s and
it has survived this long because of its flexibility and ability to run with minimal computing power. G
code is very low level and is typically written such that all the commands are interpreted one at a time
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sequentially. Typical &ode finctions include commanding an extruder to heat up to a particoiar te
perature, instructing the printer to pause until an extruder reaches a certain temperature, moving
extruder to some (X, y, z) position, and conducting similar activities.

Conclusion

3D printing is a very popular technology for rapid production and prototyping. The rapid deve
opment of various 3D printing techniques began at the beginning of the 21st century. The concepts
rapid manufacturing and prototyping have gained new meahiego unlimited shaping possibilities
and the wide range of printing materials available. The possibility of obtaining a material object in a
cordance with the documentation relatively quickly, redefined the production process, especially in t
case of aunit or smakllot production. 3D printing is used at every design stadgem concept to ma
keting activities related to the presentation of the finished product. It gives the opportunity to prese
initial concepts in the form of eagg-understand pritouts (this is especially important for people who
cannot read standard technical drawings, and thanks to 3D prints the concept becomes clear to e\
one).
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Abstract: Thispaperfocuseson thefiring accuracyof the 100 mmanti-tankgun,model1977.
Theaim of this studyis to streamlineresearchand developmendctivitiesin thisfield, addressingele-
vanttheoreticalaspectsegardingthe constructivecharacteristicof thegunandanalyzingthe factors
thatinfluencefiring accuracy.Additionally,it presentghe determinatiorof recoil motioncharacters-
tics, theinfluenceof barrel wear,aswell as calculationsof interior and exterior ballistics.

Matlab and Mathcadsoftwarewereusedfor theseanalysesand calculations allowing for pre-
cisegraphicalrepresentatiomesemblingeal andexperimentaphenomena.

Toachievean accurateassessmeraf howbarrel wearaffectsfiring performanceit becomess-
sentialto takeinto accountboththe changesn chamberolumeanddimensionahlterationsof the
barrel'sinterior. Propermaintenancendoperationof the weaponsystenare recommendetb main-
tain optimal performanceandthe lifespanof theanti-tankgun.

Overall this studysignificantlyenhance®ur comprehensioonf the 100 mmanti-tankgun, model
1977,in actualfiring conditions,enablingusto optimizeits behavioreffectively

Keywordsartillery, anti-tankcanon,barrel, fire accuracy

Introduction

The 100 mm antiank gun M1977 was developed with the intended role of destroying tanks,
combat vehicles, armored personnel carriers and other means of the enemy. It represents the first ca
non made byhe Romanian national armaments industry after the Second World War. The main canon
parts are the barrel with the lock mechanism (breechblock/breech assembly), the muzzle break, the r
coil mechanism (equilibrators, recuperator cylinder, cradle), thetelguaechanism, carriage (top and
bottom) and the trawith a spade [1].

Figure 1. 3D view of the 100 mm antank gun M1977 [2]
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Important characteristics of the cannon are:

- cannonlength(maximum) 9.3m verticalfiring field of view pto+37A

- cannornwidth (maximum) 4.8m horizontalfiring field of view 2 7 A 3efi/aight

- weight(maximum) 3150kg - recoiltype hydraulic
- caliber 100mm - maximalrecoil length 850mm
- numberof barrelgrooves 40 - rateof fire 7 to 15rounds/min

BR412variants BK412R OF 412 BM 412 Sg

Figure 2. Typesof projectilesfired by the 100mm ant-tankgunM1977

The ammunition for this artillery weapon can be: BR 412 variants (arpietoing high
explosive with tracet APHE-T), PBR 412 (inert, tracer, targetactice variant of BR 412), BK 412 R
(high-explosive anttank fin stabilisedi HEAT-FS), OF 412 (higtexplosivei HE, fragmentation,
spinstabilised), and BM 412 Sg (armepiercing finstabilized discarding sabbtAPFSDS).

1. The phenomenon of firing arillery rounds. Fire accuracy

The projectile is fired from the barrel of the cannon under the action of the pressure force of tt
gases that resulted from the burning of a quantity of powder known as propelling charge. Particula
important is the pressuferce of the gases exerting on the bottom of the projectile, imprinting & tran
lational movement of the projectile in the barrel, with a gradually increasing speed. Moreovar, a rot
tional movement of the projectile around its axis is created when thiangobend is cut by the barrel
grooves.

When the projectile exits the weapon barrel continues its trajectory through the air, in ¢he dire
tion of the axis of the barrel, simultaneously under the action of the inertial force, the gravitation:
force and theair resistance force. The sequences until the projectile is ejected are defined by compl
gasdynamic and thermodynamic processes, determined by the properties of the propulsion powdel
burn in parallel layers at low speed, allowing to obtain a speaocity of the projectile at the muzzle
(considering a specific law for the variation of the gas pressure) [3].

Fire accuracy stands as the principal attribute of a gun, enabling it to achieve precise grouping
the impact points of fired rounds, thbyeminimizing their scattering and ensuring that the midpoint of
the group aligns as closely as possible with the intended target. As the firing accuracy is satisfactc
the neutralization of the enemy's personnel and means of fire is achieved moremmadiiyresults in
less consumption of ammunition. In general, the accuracy is expressed as the ratio betweea-the pr
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ble deviation in elevationd ) and the probable deviation in directio® () at a firing distancedy).
Thus, it is inverselyproportional to the scattering, therefore the smaller the scattering, the higher the
precision [4].
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Figure 3. Average probable deviation of rounds fired [3]

The grouping of the rounds fired depends considerably on the qualities of the weapon and the
shooter to hit an area as small as possible. This can be achievable if the shooter maintains the weapon's
shooting qualities by properly maintaining it (especially the barrel and the optic sighting devices) and
by correctly executing the firing sequencestféent cases of fire grouping are displayed bellow, on
the left panethefiring is neithergroupednor accurateon the right pandhefiring is groupedut not
accurate, while on the middle panel an accurate and grouped firing is obtained [5].

Figure 4 Different cases of fire grouping

The scattering of trajectories is the phenomenon that is characterized by the deviationsef the tr
jectories (impact points) from the average trajectory (Center of Projectile Scait€iRgS.). The way
thesedeviations occur is displayed in figure 5.

Figure 5. Trajectories deviations from the average trajectory

Deviations are studied according to three directions which are highlighted by the intersection of
the beam of trajectories with two planes, gedical and one horizontal.
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2. Factors influencing the firing accuracy

The main factors influencing the accuracy of fire with the 100 mratanki cannon are the neat
rial wear, the ammunition used and its properties and the weapon stability parametersaaicetia-
gular movements and displacements.

Material wear of the barrel

The resistance of the barrel represents its ability to withstand a certain pressure from the the ge
generated by the propelling charge burning. In order to have as little v@sigloissible, the barrels are
built to withstand a pressure 1.5 up to 2 times higher than what they are normally subjected to. Duri
firing the gas pressure is not uniform along the entire length of the barrel, so the thickness of the ba
walls is not miform either, as they are thicker towards the breechblock (rear) and thinner at the frol

[6].

Undesired effects such as the deformation or even material failure are caused by the gas pres
inside the barrel, that for various reasons, has values nigioér than those for which the material was
considered resistant.

In general, the "swelling" of the barrel occurs due to foreign objects being left inside. The veloc
ty of the projectile inside the barrel is reduced due to the encounter with those. dhijectmses fo
lowing the projectile are pushed backwards due to the sudden decrease in its velocity. At the influx
gases going in the opposite direction, there is an instant increase in pressure, which leads td-the "sv
ing" or sometimes even the faik of the barrel material [6, 7].

Depending on the stages of material wear, the barrel interior channel is divided into four zones.

Zone | represents the zone of maximum stress, with a length of 2 up to 3 calibers, starting fro
the from location of theifing pin. Due to tolerances between the rotating band and the grooves, th
erosion of the barrel surface is accentuated when gases are formed by powder burning. The cuttini
the rotating band in the grooves changes the structure of the superficialfltyetbarrel channel. The
volume of the loading chamber increases due to the strong wear of the barrel in this area, which cat
the maximum gas pressure to decrease and the initial velocity of the projectile to decrease.

Zone 1l is the medium wear zortbat covers an area with a length of 4 up to 5 calibers and is
characterized by gradually decreasing wear. The reduction of forces applied by the projectile rotati
band on the grooves are decreasing, reducing the erosion of the surface layer oélticbdarel.

Zone Il is the zone of minimum wear and includes the biggest part of the barrel, ensurng opt
mal projectile centering conditions.

Zone 1V is extended on a length of maximum 2 calibers and is characterized by increased mate
al wear comparedtzone lll. The explanation behind this phenomenon lies in the increased toleranc
between the rotating band and the grooves. This, in turn, gives rise to heightened thermal texnsfers
tween the contacting materials, resulting in escalated frictional amehsubsequently leading to grea
er erosion of the barrel material.
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Figure 6. Zones of material wear for the barrel of an artillery cannon

Fluctuations occurring in the barrel material wear determine unfavorable regaltding the &
tillery fire grouping [7].

Considerations regarding the ammunitions

The ammunition is the element that has the role of neutralizing the enemy'snpérsausing
destruction or damage to combat equipment, creating disturbances in the enemy conduct of combat
actions, asvell as favoring the combat actions of one's own troops.

Ammunition is one of the elements that influence the accuracy of the weapon. The velocity of the
projectile within the weapon barrel and the manner in which the projectile's rotating band is engaged
with the grooves are significantly impacted by various factors. These include the structural design of
the ammunition, the precision of machining the materials, and the accuracy of loading the propelling
powder.

To ensure optimal performance, it is esgdrib employ a metal or alloy with specific hardness
and density for the construction of the projectile. Moreover, meticulous machining of the exterior is
necessary to eliminate any manufacturing flaws and asymmetries that could otherwise impeee its pe
formance.

In order to obtain constant artillery fire results, the projectile must have constant weight, thus,
small variations in the mass of the projectile determine variations of the initial velocity, resulting in
projectiles scattering with the altitudéthe impact area.

The artillery round is the most significant type of ammunition in terms of complexity,rperfo
mance and available quantity used by military forces.

The artillery round consists of three main components: the combat component (warkeead), th
fuze and the propellant (including the propelling charge, various auxiliary elements, and an initiation
device). The propellant elements are housed within the cartridge tube and can be either packed in cloth
bags or loaded directly into the cannon's inga&thamber.

In any artillery round, the two mandatory elements are the projectile and the propellant charge.
While these components are essential for the round's functioning, other elements, such as auxiliary
components or additional features, may or matybe present in its structure, depending on the specific
type and purpose of the round.

For the case study, the BK 412 R round (hegiplosive anttank fin stabilised HEAT-FS) was
considered. The BK 412 R round consists of the following elements madhbe the figure displayed
on the right:

- cumulative projectile with slow rotational motion (1);

- warhead (2);

- thepropelling charg€3);

- primer KV-13U (4).
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Angular movement of artillery cannon barrel

The yaw angle is the angle formed between the refelereeorresponding to the
position of the barrel before firing (the firing line) and the initial projectile directior®
flight i the direction of the velocity vector. When the projectile exists the muzzle,
disturbed by several factors, the masportant being the oscillations of the barrel al
the gasodynamic conditions, creating the deviations of the trajectory from barrel ai
movement. The dispersion is given by the influence of the initial perturbations o
dispersion of impact points #te target. In the case of single fire, the main causes
determine the angular barrel movement are the following:

- the vibrations of théarreluntil the moment the projectile is ejected from the
muzzle;

- the nutation movement of the projectile, aagshe transverse movement of the ,
trajectory;

- the precession movement of the projecgigen by the tolerandeetween the
guiding band of the projectile and the barrel.

3. Mathematical model for projectile trajectory in firing :

accuracy assessment

Theinteraction between the projectile body and a fluid medium (air) can bedeo*- _
ered a complex phenomenon. The motion of the projectile in the air represents a general
motion that has six degrees of freedom and is composed of the following:

- translational mogment with the speed of the center of niagss can be determined by kmeo
ing the variation of the center of mass coordinates;

- rotational movement of the body around the center of indgs can be determined by kmeo
ing the variation of three angles, whitogether characterize the orientation of the body with respect to
a fixed reference.

As a consequence of the interaction between the projectile and the air, there are aerodyna
forces and torques acting on the projectile. They depend on the velbditg projectile’'s center of
mass and the orientation of its axis relative to the tangent to the trajectory. The movement of the cel
of mass of the projectile and its movement around the center of mass are interdependent, mutually
fluencing each othre

The most important properties of air flowing around the body of the projectile are compressibilit
and viscosity. The difference between the pressure at the considered point and the pressure of the
disturbed medium determines the appearance of them@ssure force, while the viscosity determines
the appearance of the tangential force.

The aerodynamic forcéQ , is the sum of all overpressure forces and tangential forces acting or
the surface of the projectile body [8].

Trajactory

Tangzent to trajectory

".—‘
-

Figure 7: Resultant aergghamic force and aerodynamic moment
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Theaerodynamic moment is:
0 Ota 4.1
whered is the couple of the aerodynamic force [7].
The components of the resultant for&@pn the projectile are:
- the air resistance forc¥:
- the lift force,0;

- the lateral forc€Q
The air resistance force is given:

Y — i 4.2
where” is theair density at flight altitudewis the velocity of the center of mass of the projectile
"Yis the area of the reference surfarel0 is theair resistance (dragpefficient[7].

The area of the reference surfase

Y o 4.3

T
whereQis the projectile caliber.

The lift force, perpendicular to the velocity vector, is normal to the trajectory and represents one
of the elements displayeddhe plane of the angle of incidence. The lift phenomenon is the result of
the imbalance between the pressures acting on the lower and upper contour of the projectile. The value
of the lift force is given by the relation:

0 - vt 4.4
where® is the aerodynamic coefficient of lift force or lift coefficient, a dimensional parameter
depending on the Mach number and the angle of incidence
The lateral force is oriented along a direction perpendicular to the plane of incidence and has the
value

0 - FVE S 4.5
where0 is the aerodynamic coefficient of the lateral force.
The main aerodynamic moment, is the most important moment that determines the movement
of the longitudinal axis of the projectile in the plane of incidence. This moment occurs due to the forces
in the plane of incidence.

It was shown before that the aerodynamic force, has in the pkincidence the components
and0, the support of this force being in the center of pressureAccording to figure 8¢ is the ds-
tance from the center of mass, to the center of pressure,. Thus, the main aerodynamic moment is

the sumof the moments of the forc@andv .
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=
Fl lc' cosa

Figure 8. Resultant aerodynamic force and aerodynamic moment

The main aerodynamic moment is:
0 vtatwéli Ytati Qe 4.6
Considering the above formulations, we can consider

0 T't'"Yt'd't' 6 toéli o6 ti Q¢ 4.7
Considering: ‘
6 —toitdei o ti Qe 4.8
we obtain '
b i 4.9

wherel is the total length of projectile.

The calculation of the trajectory, the velocity variation and the value of the {iwajengle along
the trajectory are determined by studying the movement of the center of mass of the projectile. T
trajectory calculation is based on the following assumptions:

- the longitudinal axis of the projectile is tangent to the trajectory;

- the meeorological conditions on the ground are the standard ones while the var
ation of the meteorological parameters with the altitude respects the normal laws, the atmo
phere being therefore a standard atmosphere;

- the ballistic conditions are standdrdgardngthe weight shape and dimensions
of the projectileand propelling charge)

- thegravitationalaccelerationQ is constant in size and direction;

- earth's rotation and curvature have a negligible effect.

The movement of the projectile is considered under the influence of the force of giasity
the force of air resistanc¥,
The equation of the center of mass of the projectile is:
Qw —
IR PR Lo S A 4.10
~ _a t’Q(‘) atw Y N B
wherenq & tTQ'Y & tou, the accelation of centerofmass 0 M
Accelerationd has the following scalar expression:

-— Ty P s ™ Ty P RS s ™~ e oy, y ooy e d)
0 WtOoWtowhd wiow twt Owhd wtOootootua 411
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where O , "Owd and0d - represent the drag functions and the ballistic coefficient of the
projectile,( ~—ftprr .

Figure 9: Projectile on trajectory

We obtain the following scalar equations:
atd  Yioe+ 4.12
atdd Yii Qe n 4.13
The absolute value dhe acceleration is obtained based on the relationships presented greviou

O WOontwi oo Q ¢Q wiOowint O ti R 4.14
The vector is made up of two components:
- the horizontal componerd) @t &4
- the vertical compoent,co @ {0 &+
Thus, the velocity of the center of mass of the projectile will be:

w W W 4.15

The derivatives of the x and y coordinates of the center of mass with respect to time are defined
by the following relations:

Qw
D —. G 4.16
[ ’8(‘? W
W
0D —. G 4.17
0 gy @

Thus, under the assumptions of the fundamental problem of exterior ballistics, the system of
equations describing the motion of the center of mass of the projectile is:

) W0 w " Ow) fotdé—+ 4.18
OO O oW toti R Q 4.19
O O 4.20

W O 4.21

For the integration of these differential equations, it is necessary to know the initial conditions of

the movement, represented in the present case by the values of the quandtiesw when the po-
jectile is at the muzzle. These initial conditions are:

O T

W T

W T 4.22
O Oibé+
w wti Q&
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