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PLENARY SESSION

METHODS FOR OPTIMIZATION IN SHAPED CHARGES DESIGN

Hristo I. Hristov

Defence Institute, Bulgaria, 1592 Sofia, ‘Prof. Tzwetan Lazarov’ Blvd 2

ABSTRACT It is advantageously to invest new ideas in optimization of ammunition
in time of building their construction. The effective constructions decrease quantity of
munitions for performing battle tasks and bring influence on new capabilities. The
methods of applied mathematics for optimization are well-known from ancient time and
were used in middle centuries. One interesting way to apply mathematics in optimization
shaped charges is variation calculus and Cauchy problems, for example. In first case, the
integral characteristic for powerful of the shaped charges is a cumulative jet length. The
possibility of using of the variation calculus is proved in optimization of the shaped
charges by forming of compact jets with maximal length. In other case, the cumulative jet
velocity could be described by equation with an independence time assumption in a term
its formation. In this case, the Cauchy problem for the first order differential equation is
formulated about unknown function of the shaped charge geometry. The solution allows
designing a profile of a cumulative liner or a shell profile. In both this cases, the profiles
ensure no-gradient velocity jet forming, which allows decreasing influence from shaped
charge focus distance to armour plate.

KEY WORDS Shaped Charge, Design, Optimization

1. Ancient Daidan’s Problem in Shaped Charge Optimization

The variation calculus has arisen from problems which are possible to describe in follow-
ing manner. Some expression is presented; it contains an unknown function and its deriv-
atives. We have to find this function with condition that its expression should receive
extreme value. Ones of the most known problems of this kind are the Daidan’s (Cartage
Dido) is parametrical problem and the Bernoulli’s brachistochrone (the faster letting
down curve) problem [1, 2].

Dynamics of many mechanical systems, including ammunition are described by
differential equations. A formal solution of our problem is an integral [1]:



1= [Flz () (2

Z

where the sub-integral function F depends z, function y(z) and its first derivative
y'@.

The boundaries can be both fixed and no fixed. The problem is in determination of a
function y(z), in case the integral have to be extremal. The functional extremum
(sometimes conditional) could be reached only on the extremal y =y (z, C,, C,) which is
a solution of a differential second-order Euler — LaGrange’s equation [2]:

' " " r " " _
by boundary conditions

J’(Zl)=J/1;y(Zz)=J’2;

The boundary value problem has not always had a solution, especially analytical, but
sometime the solutions are more than one [1, 2].
The simple example of our problem is an isoperimetric problem for optimization of
internal volume of shaped charge with an analytical solution for a vary function of a
profile of a cumulative liner.

The axis-symmetrical form of ammunition construction makes the optimization
problem a solution in determination of the maximal area space which is described by
figure rotation ABCD around Oz-axis — Fig.1. The figure ABCD is bounded by straight
lines x=0, x=H and flat curves y = @&(x) and y = ¢(x). The function y = &(x) is known
and it describes an internal surface of the shell, at rotation (very often this is a straight
line of cylindrical shell) and the function y = ¢(x) describes an exterior surface of a
cumulative liner. The rotation of ABCD gives an explosive volume of a charge.

The physics of cumulative jet forming gives following limitations for unknown
function y = ¢(x), this function is continuous and it has a positive first derivative, and

OO =y, QOH)=7 (Y

Where yay and yr are local static angles of a cumulative liner (which are connected
with collapse cumulative liner angles) and they are chosen of ability by conditions of
forming cumulative jet: for compact, discrete or dispersal cumulative jet. For example,
the critical collapse angles for compact jet are [3]: for steel 20° < 2a(y) < 140°; for
copper 36° < 2a(y) <146°, for aluminum 30° < 2¢(y) < 150°,

The boundary conditions are following:

WA =0y y(B)=0y O]

The length of a cumulative liner profile is unknown in advance. It could be determined as
a function of necessary cumulative jet length from armor penetration ability.

Length of a flat curve is:



H
L=[l1+¢"dz. ®)
0

VAR

Fig.1. Determination Schema for a Cumulative Liner Profile, y = ¢(z).

So, the following problem is formulated - among all functions y = (x), which meet
requirements (1), (2) and (3), it is necessary to select such, for which-one the area Sy of a
figure ABCD will be maximal. Then:

H
Sp = [(®-)dz. @)
0

It has to decide the Euler’s equation for a function:

J¥=@+A1+¢7,
8



Where A is the LaGrangian’s multiplier.
If we use a technology [1] we are taking a following decision:

2
(p!2 =}\’—_1 u
G -9
@:_F\/?“z_((P_Cl)2
dz  ¢-C '

But there physically requirement is ¢' > 0 and then finally we have [1]:
2 2 2
(z+C) +(p—-C))" =\". ©)

The equation (5) is a circle equation and the solution of a problem is a circle arc. The
arc length is not determined but it depends of the function «(y) for compact, discrete or
disperse jet conditions (1). The crossing of normal straight-lines 775y and 7g in a point
O, to tangents in points A and B gives us a center of the circle with radius A, which is
equal to:

L _NH 4 (0 ~00)
2sin(y 42 =V ar)

(6)

And

3 COSY 4
1= =
2sin(Y 42 =Y 4r)

So the analytical solution is shown for a liner profile. It gives maximal usage of free area
with physics relation for cumulative process and added integral condition (3).

This problem is a simple example of vary calculus possibility in optimization of the
cumulative charges. It is necessary to mark that the optimization of cumulative effect on
argument of maximal usage of a volume of the charge is partial decision because the liner
collapsing process is not static. But the use of kinematics and dynamics make the prob-
lem complex and it has to search a solution numerically.

\/H2+(<pH—<po)2  Go=tgy . O

2. An Euler’s Equation for a Cumulative Jet Length

The length of a cumulative jet is a main parameter for an estimation of cumulative charge
efficiency. The length elongation of a cumulative jet by charge volume limitation is an
actual optimization problem.

The problem solution is conducted in framework hypotheses of the Orlenko-
Stanukovitz’s flat-radial schema - Fig.2.



The following equations for surfaces profiles with height A are given in the Cartesian
coordinate system zOy: y;=F(z), y,=@(z), ys=¢(z) and y,=f(z). The first and second
equations describe exterior and internal surface profiles of the charge shell and the third
and fourth equations describe external and internal surface profiles of the cumulative
liner. The second and third equations describe exterior and internal surfaces of the
explosive charge. There have limitations. All of functions are continuous also they have
continuous first derivative. And, the following conditions are always executed:

E2F(2) 2 D(2) > p(z) >f(z); H=>0;y=>0. (8)
y A
g pmmm—————————-
N2) / F(@2) W, W, +dW,;
— - —>
7 | dL(z t=t,)
Z) < »
f(z
D :: \( ) y(z+dz)
> " >
Wo+dW, y(@)
W >
° L o2)
0 e s H ol dete |z
z dz P L(z, t=t;) _

Fig.2. Flat-Radial Schema of Liner Collapsing and Gradient Jet Forming.

The detonation wave front is flat and perpendicular to polar charge axis at move from
left to right. The limitations are not present on permissible deformation of a jet material.

We get assumption the collapsing velocity of a charge liner Wy(z) does not depend on
time and it is a function only coordinate z [4]. Wy(z) is connected to the jet initial velocity
speed W,(z) in cross-section z by a kinematics proportion:

295D kel ©

Where k; is a coefficient it is taking into account reallocating of impulse of
detonating on different elementary parts of a cumulative liner by detonating products
moving along the liner profile;

() is adynamic load coefficient of a cumulative charge cross-section:

Wo(2) =W (2)ig

me) [, M,2)-ME)

P& = M, (D) + M) +m(z) |

(10)

10



M,(2) is a linear mass of an elementary part of the shell;
m(z) is a linear mass of an elementary part of a explosive charge;
M (z) is a linear mass of an elementary part of a cumulative liner.
Full collapsing of a liner will happen during time t;=H/D. The isolated elementary
part of a liner with coordinate z and length dz will take up a position between coordinates
y(z) and y(z+dz):

’

i) {H—ZJrf(H) _f}rWo{ ! f%—sza}}dZ. 1)

tg% D W,(H) W, tg% D %

The following expression for a collapsing angle of a liner is described at gradient moving
of ajet [4]:

' W W, 2 & o
tooo=f'—f—+— o Ate"—+2te——A=0, 12
go=f fWo 5 g S+ (12)

where A:f'—i'+l B
B2+P) 2\2+P°

But the collapsing angle is always positive and solution is:

o —1+v1+ 47
thZT' (13)

If we integrate (11) from 0 up to H with account (12) and (13) the full-length
expression of a jet at the moment of the end of its forming will be received. This
expression is invariant on a ratio of detonation velocity D:

LA F (g, Lo}t LB

0| V1+ 4% 1| JBR2+P)° 2 2V2+

A B 1

- B, —— |- dz, (14)
\/1+A2(1+A2—1) 2+B( " 2) I\

11
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By is a known function of a dynamic load coefficient at z=H:

2+By
Bu

BB are first and second deliveries of a dynamic load coefficient.
The expression (14) is assumed for searching of a functional extremum:

H
=—+
> u

I= ?[Z [2,6(2), L (2) Jdz. (15)
0

Where |_ is a given function;
0 and H are given integrating boundaries;
¢'= {(z) is a varied function from charge geometry for example it would
be an exterior or an internal surface profile of the shell, the charge or the
liner.
The required function = () is a solution of a boundary value problem with rigid-
catching ends for an Euler — LaGrange’s ordinary differential equation:

L — —L ~LN —==0 16
(L —Ll e (16)

And given boundary conditions

C0)=Cy; C(H)=Cp- (17)

It is possible to formulate two basic vary problems if we change {= £(z) in (16) and
(17) into @= @(z) and f= f(2):

1. Problem for a maximal length of a cumulative jet at varied argument for a
cumulative shell profile in a case of unconditional extremum.
There are padding limitations for a shell profile:

F@) = &) +2; Q=const (18)

Where 2 is the thickness of the shell of a charge which is a constant value at
z =12 (0;H) in a perpendicular direction to charge axis.
Then an extremum of a functional is:

12



= ?]Z [Z, d)(z),d)'(z)]dz, (19)
0

Where the varied function @= @(z) is a shell profile of a charge.
The required function @= @(z) is a solution of a boundary value problem with rigid-
catching ends for an Euler — LaGrange’s ordinary differential equation:

T TN T do Tn qu)
o Lo = Loy —— — Loor —5 =0 (20)
z dz
And given boundary conditions
O0)=D,; D(H)=D,,. (21)

2. Problem for maximal length of cumulative jet at varied argument for cumulative
liner profile in case of unconditional extremum
There are padding limitations for a liner profile:

oz) =f(z) + &, &= const. (22)

Where f is the thickness of the liner of a charge which is a constant value at
z =12 (0; H) in a perpendicular direction to charge axis.
Then an extremum of a functional is:

I, = IL[ f@).f @)z, (29

Where the varied function f = f (z) is a liner profile of a charge.
The required function f = f () is a solution of a boundary value problem with rigid-
catching ends for an Euler — LaGrange’s ordinary differential equation:

T " df " d f
L, — . L L =0 (24)

And given boundary conditions

SO =fo: f(H)= Sy (25)
Both problems don’t have an analytical solution. A full notation of an Euler — La-

Grange’s equations are complex expressions which ones are completely uncovered by the
Nuton’s binomial formulas of a binomial for the first and the second problem respective-

ly:
F'(2) = (@()+Q) = ¥ CYO* Q" u=u0;6)
v=0

13



o' (2)=(f(2)+8) = %)lef”_vé}v ;1= p(0; 12)

In result, the main optimization problem with a unconditional extremum about maximal
length of a cumulative jet is formulated and two Euler — LaGrange’s equations are writ-
ten for it. The varied arguments are cumulative shell and liner profiles.

The Euler — LaGrange’s equations notation do not allow receiving an analytical
solution of a problem they are necessary to decide numerically for example by method of
fire.

3. Example. Problem for Maximal Cumulative Jet Length with No-Fixed Right
Boundary. Conical Liner is Additional Condition.

The following problem is delivered. What is a local static angles of a liner opening
(tga = f (2)) at the moment of the end of jet forming for a maximal jet length. The
additional condition is referred to a varied function.

The left boundary condition is set from experimental expertise and does not conflict
with the physics of a process approximately f(0) = f, =0. The right boundary condition is
not known and it is connected to a solution of a problem. It is on straight-linez=H on a
cutH e [0; @- 4.

The transversally condition would be utilized for its determination:

Li|..y=0, (26)
That is also solution of a problem. The opening angle of a liner conical profile to

straight-line z=H is determined and in this case this is a problem solution in a unique
fashion:

(A) 1+AX1+A2 1( LB

J 2+B 2+B

+A\/(1+A2)3( 1442 -1 (BH%ZJ—,%I -

—[(1+ AZ)(M —1XA')'fr -

14



—AA'A},(z 1+A2—1) (BH—%ZJ %—f =0. ()

z=H

The simplification alternative of a problem is esteemed. For this purpose the additional
conditions are entered: the cylindrical shell has constant thickness and the liner has coni-
cal constant thickness. It would be utilized following expression for length of a cumula-
tive jet [5].

L=H ! + !
Dtgo. W,(H)

JWO 0)—1/{, (28)

Where Wo(H) and Wy(0) are collapse velocities of a liner in cross-sections z=H and
z=0 respectively.
The fist derivative is equated to zero:

WE(H)+ Dig (W (H)) g =0,

D
Where Wy (H ) =— B and f3 is a dynamic load coefficient at z = H.
2\2+B,

Then

B2+ B )+4tg* B % g, =0, )

If we shall decide (29) for tgy, we take a following equation:

G5t Y+ G5 otg Y+ s 318 Y + s 418 Py + g st Y+ g etg Y +
10 9 8 7 6 5
+q3 718 Y+ qg sl Y T30l Yt qg10l8 Y T G311l Y+ 4512187y +

+ QS,13tg4Y + q&lﬂg}Y + 48,15tg2Y +5,1618Y T 49517 =0, (30)

Where g1 ...¢g,17 are constants and functions of density of main parts of a charge and
magnitude H. The equation (30) solutions are obtained by the way 16 radicals. Two are
real and others are integral conjugate radicals. We decided that the stable solution of a
problem is received in a value interval of a high to caliber proportion

% c[0.8:2,3]. (31)

Solutions are unstable at the left and on the right of this interval and they have a form
of integral conjugate radicals and negative radicals. The analyze of obtained results in a
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interval of stable solutions show the value differences in of two positive radicals decrease
with (31) proportion increase and tends to zero point at H/2@® = 2,3. On the basis of
analysis of results it is possible to consider for a solution of a problem following
proportion:

t @ (32)
gy =—.
H
A F@ o)
y
—> frr fro frs
D Yo 11
VAN 71 H3=Vo Ha

—> - WHo  YVowHo
—>
fo=0 >

0 Hy H, Hy 2z

Fig. 3. Schema and Interval of Taking of Pair of Positive Solutions:

M _og ... 203

20 20
Relation (32) determines the opening angle of a cumulative conical liner at which one the
cumulative jet has maximal length at the moment of the end jet forming. This solution as
well as in the previous problem has physical sense. Always the maximal elongation of a
jet is received by maximal value of a dynamic load coefficient at the liner top and by
minimal value of coefficient at the liner basis. This is illustrates at the Fig.3:

4. Cauchy Problem in Shaped Charges Optimization

The collapse angle of a cumulative lining part on Fig.2 is determined under the
formula from (12) and in accordance with (9) we have

oz)

z)

I @ | dRE) w@) dlig=~ . W(2)tg

dz W,(2)ig 0022 ) dz 2 dz D

iga(z) =

If we demand the condition Wy(z) = W, = const, we take following equation:
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tgoc(z) = _a’f(z) - f(2) —1 _da(z) + Kt M.

33
dz sna(z) dz  D° 2 )

But from (9) about angle aL(z) = 2arctg% \/ [3(2)[2 + [3(2)]_1 and we remake
1
(33) in following equation:

2e(z)

et R S ((Z))Z;V {\/B(Z)[2+Y(Z)]3}B(Z)+WIE(Z) 4
- o

Where € (z) = % \/B(Z)[z + B(Z)]_l
1

Materials densities of the shaped charge shell and the explosive charge and the
cumulative lining are constant values. Then the elementary masses of the shell, the
explosive charge and the lining participate through dynamic load coefficient 5(z) in (10)
for following equation:

df (Z)

- B@AGa) T Bl ade) - Cae@ 2 @)

df(z) We@ 2@ _
D 1-€&(2)

+EQIB@E) +CDI@] A +E@)B@R)

f(2)D S bl
FZ)VVi B(Z)[2+[3(Z)] }> . and A@2), B@2), C@), a@),

b(z), c(z), g(z) and e(z) are some functions from materials densities of the shell, explosive
charge and lining and geometry in this cross section of the shaped charge.

Where E(z) =

The equation (35) is a first order differential equation for unknown one of the
following functions - F(z), @(z), ¢(z) or f(z), and given other three functions and one
initial conditions for solving the problem for one of the unknown functions. This
equation is assumed for formulation of a Cauchy problem about determination of the
geometrical performance of the elements from shaped charge, which ensures no-gradient
forming of a cumulative jet.

There is possible to formulate following basic Cauchy problems:

1. Problem for Cumulative Lining Profile Design which ensure No-Gradient
Velocity or Given-Gradient Velocity Cumulative Jet;
2. Problem for Shaped Charge Shell Profile Design which Ensure No-Gradient
Velocity Cumulative Jet.
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For example for real constructions - a cylindrical shell with constant thickness and
conical lining with inconstant lining thickness, we could design from (35) the lining
profile with inconstant thickness:

do(z) | 2.6(2) W(z)g(z) df
dx  |1-£%(z) D

o T[B@D@)+ C(Z)g(Z)]—} Q(2)

Where O(z) = {1 — E(z)[B(z)b(z) +C(2)g(2)] " and 66) = v - 1(2).

The Cauchy problem is formulated for a first order differential equation about
unknown shaped charge elements profile function — liner conical profile - f(z).

T{tm] ‘ . . ‘ W] M [ghu]
; o m T T Mumm 0,00
afy Tl 0005
4 P T 0

] 6 m
il 003
50? ;22;3 m
502 ™ P 001
03 1 1 1 1 | | 1 | | T4 ! ! ! ! ! ! - : - - - I

0 15 3 4 0 B 0 105 10 1% Wxkfmm] 0 0 W M M B M WO 40 W50 b

Fig.4: Technological Shape Charge and No-Gradient Velocity Jet
Performance.

The numerical solution of a problem allows design a conical profile of a cumulative lining
with no-gradient velocity forming of a cumulative jet. The evidence is an approximately
equal penetration thickness at short different distances to armor plate - Fig.5.

Figure 5: Testing of the No-Gradient Velocity Jet in Short Different Distances to
Armor Plate.
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In result, the Cauchy problem is formulated for a differential equation of first order about
an unknown shaped charge elements profile function f(z). The numerical solution of a
problem allows design a profile of a shaped charge element which ensures no-gradient
velocity forming of a cumulative jet. The equation (35) is common for elements profiles
of the shaped charge — shell, explosive charge and liner and allows optimization task
formulation for construction design by two ways - from shell to lining if there have limi-
tations for shell, or from liner to shell if there have limitations for liner.

5. Conclusion

The integral characteristic for powerful of the shaped charges is a cumulative jet length.
So, make the cumulative jet length function for required optimization, it is possibility
using the variation calculus to design shaped charges which to form compact jets with
maximal length. In other case, the Cauchy problem for the first order differential
equation is formulated about unknown function of the shaped charge geometry. The
solution allows designing a profile of a cumulative liner or a shell profile of the shaped
charge. In both this last cases, the profiles ensure no-gradient velocity jet forming, which
allows decreasing influence from shaped charge focus distance to armour plate.

References

1.  Zeldovitz J.B., Mishkis A.D.: The Elements of Applied Mathematics. Moscow,

"Nauka", 1967, 646 p.

Shechter R.S.: The Varitional Method in Engineering. Moscow, "Mir", 1971, 291 p.

3. Godunov S.K., Deribas A.A., Mali 1.V.: About Material Viscosity Influence into Jet
Forming Process by Metal Plate Collision. The Combustion and Explosion Physics
of. Novosibirsk, "Nauka", 1975, Nel, pp. 3-18.

4. Baranov V.L., Nikolov G.N.: Cumulative Charge Constructive Design
Optimization. Tula State University News, TSU, 1990.

5. Hristov H., Patechkov M., Variatonal Method in Engineering Research of
Cumulative Charges, VI Conference on Weapon Systems, Weapon Systems
Department, Military Academy in Brno, May’2003, Brno.

N

19
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Abstract: This paper presents the study of a mathematical model used for
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1. Introduction

An unguided rocket is a self-propelled weapon system because of the energy
provided by the combustion of the fuel contained in the rocket motor [2] (see figure 1).
The unguided rocket is constituted of two parts: a warhead section, containing the
munitions or sub-munitions and a propulsion section including the rocket motor which
contains the propellant. In order to keep an aerodynamic stability during the flight, the
unguided rockets are equipped with stabilizer fins [1]. Unguided rockets can be launched
from man portable launchers, as anti-tank weapons, from aircrafts or from multiple
rocket launchers [3].

Stabilizer fins

Explosive

Warhead Rocket engine

Figure 1. Design of an unguided rocket

The term “accuracy” measures the distance between the effective point of impact and
the theoretical point of impact, the aimed point; in other words, it is the measure of the
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capacity of the rocket to reach the target at a given point. But there are various error
sources which cause the rocket to disperse from the theoretical point of impact [4]. These
dispersion errors are calculated by comparing the actual flight trajectory and an idealized
trajectory.

2. Error sources

The error sources will affect the trajectory and the accuracy of the point of impact is
represented by the errors made during the mechanical design, the manufacture and the
assemblage of the rocket. During the launch phase they can modify some forces which
act on the rocket [5]. In detail, these errors are:

- a static and dynamic imbalance: the geometric longitudinal axis does not coincide
with the principal axis of inertia, the mass centre of the rocket is not located on the
longitudinal axis, the mass is not correctly distributed, the inertial spin axis is displaced
from the rocket centreline; the rocket is then spinning, which causes unwanted motions
of the launcher equivalent to an angular velocity;

- an aerodynamic instability because of wrong calculations of the static margin (the
distance between the mass centre and the centre of pressure) and the aerodynamics
coefficients; which alter the yaw oscillation distance (after a disturbance during the boost
phase, the motion of the rocket generally becomes a sinusoidal oscillation about a lateral
axis), which depends on the static margin and the aerodynamics coefficients;

- an incorrect determining of the degree of stability (which determines the angle
through which the rocket will turn in response to thrust misalignment or wind) ;

- inaccuracies in the method of determining the drag and the direction of the thrust
(instead of being parallel with the rocket longitudinal axis, the thrust is displaced in a
radial manner);

- inaccuracies in the warhead detonation device which causes fuzing errors and has
an effect on the range;

- fins misaligned or bent which cause additional aerodynamic forces and will result in
dispersion and which, in its turn, modifies the static margin;

- the flexibility of rocket which is not a perfectly rigid body and has an angular rate;

- an irrelevant choice of the propellant : the propellant temperature can affect the
burning time and the thrust of solid propellant rocket (misalignment) and a variation in a
parameter that influences the delivered total impulse (volume, chemical composition,
mass) can modify the burnout velocity.

During the launch phase, the launcher cannot compensate all the errors, the muzzle
velocity and the initial angular velocity are altered in comparison to the values of the
ideal firing [6].

Others error sources are due to inaccuracies during the prelaunch phase:

- an inexact knowledge of location of launcher and target, due to an incorrect map grid;

- an error in positioning launcher: if the inclination of the tube is not correctly and
precisely aligned with the desired angle of inclination, then the point of impact will be
moved compared to the intended point of impact.

The other main error source is the taking into consideration of the wind. It modifies
the direction of the trajectory by perturbing the forces which act on the rocket and it
induces a rotational motion of the rocket. Indeed, during the boost phase, a wind normal
to the direction of the flight causes the rocket to turn towards the direction from which
the wind is blowing; during the ballistic phase, the direction of the lift is altered, as well
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as the magnitude and the direction of the drag (the wind produces an axial drag
component, normal to the intended trajectory). The rocket then cocks into even drifts
with the wind [7].

Moreover, the atmospheric data, which change with the season, the time of day, the
temperature, the humidity and the altitude of the flight, amongst others, have an effect on
the force magnitudes (since the aerodynamic forces depend on the density, for instance)
and then on the trajectory of the rocket and the location of the point of impact.

For our study, we will only consider the initial error sources conditions which are not
well enough determined since there may be mismeasurements of these firing conditions.
The other error sources are not the object of our study.

3. Mathematical model of the basis trajectory

The mathematical model of the trajectory is obtained taking into consideration all the
forces and the moments acting on the unguided rocket, based on the major theorems of
the dynamics.

The fundamental principle of dynamics gives us the equation of the centre of mass
motion [2]:

2¥ — [ — —_
mo =R+P+T+mg 1)
where:
- m—mass of the rocket (variable in time);

— velocity of the rocket centre of mass;

ml =l

— drag force;
- P- lift force;
- T thrust force generated by the rocket engine;

- E — gravitational acceleration.

The dynamic moment theorem for a variable mass gives the equation of the motion

around the rocket centre of mass [2]:

%=2ﬁ+ My +M; @

where:
- K g — kinetic moment;

- ﬁ — aerodynamic moment;
- My, — damping moment of the rocket engine flow;

- ﬂTT — moment of the rocket engine thrust.

After projection of the equation (1) and (2) on the axes of the reference system
(figure 2) we obtain a complete system of differential equations that describes the
trajectory of the rocket and the motion around the centre of mass:
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dx

= = Veos(8y)cos(8), ®)

% = Veos(8)sin(8y), 4)

g = Vsin(8,), ®)

E—: = agros(m,) - K, V7 - gsin(8,]), (6)

ddirv = K Vay — sz”"?? - %EDSI:EV-J’ )

e = KV - Ky, ®)

S =~ KEVay + Ky + g+ Zcos(y), ©)
%: —Kz“'L’n‘H+Kz""mE+ g, (10)
%: —EZVE - KRVa, - Koy, @1
':d—n:‘ = —K5Vin, — Krt;{lvu-'r; — Hyouy, (12)

where:
- x.v.z - position of the rocket centre of mass on the trajectory ;

- & —the angle of inclination of the trajectory in the vertical plan, that is the

angle between the velocity and the horizontal axis;
- By —the angle of inclination of the trajectory in the horizontal plan;

- myp — the angle of incidence in the vertical plan;

- @y — the angle of incidence in the horizontal plan;
- wpowy — the angle velocities;

- ag= % —the reactive acceleration;

- K= %pSCI —coefficient based on the drag coefficient;
- Ef= %pscg —coefficient based on the lift coefficient;

- EF= iw pl5C¥ —coefficient based on the supplementary lift coefficient;

_ K;:

:—ij p5lCy —coefficient based on the moment coefficient;

- EE= _—ljpSL"C,“{ —coefficient based on the supplementary moment coefficient;
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Figure 2. Forces and moments acting on the unguided rocket

The PRND numerical application made by the authors is based on the presented
mathematical model (figures 3 and 4). This program is composed of four modules, as the
following screen capture shows it:

the DATA MANAGEMENT module is to save or open all the data relative to our
simulation ;

the PRND PARAMETERS module enables us to set all the characteristics of the
unguided rocket given by the manufacturer data, which are constant during our
study ; for our simulation we chose the 122mm GRAD-type unguided rocket;

the FIRING CONDITIONS module enables us to define the parameters
concerning the launching of the rocket, that is the initial conditions;

the TRAJECTORY COMPUTING module calculates the trajectory of the rocket
by clicking on the CALCULATE button and by clicking on the VIEW button
enables us to select the results we want to visualise and displays them in the form
of graphs;

a PRND -cESn PRND_Parameters -9
PROJECTILE PARAMETERS
DATA MANAGEHENT PRND PARAMETERS. ‘
Name : PRND122 VIEW/ GE Calibre, d: 122 [mm]
Length. 12 287 | [m]
SAVE OPEN
Mess,m: 667 | [kol
Jei 04239 | [ko/m]
Moments of inertia : 2% | pym)
dye g/m]
FIRING CONDITIONS. TRAJECTORY COMPUTING ——
Propelant mass, mp: 167 | [kg]
VIEW / CHANGE CALCULATE Max. thrust, Tmax: 2000 | [dah]
VIEW Thiusttime, T 19 5]
CHANGE
CLOSE o

Figure 3. PRND menu and the projectile parameters
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PRND_Firing_cond - oiEN PRND. View - olEH|
FIRING CONDITIONS TRAJECTORY RESULTS
- K alpha HO:| 0 | [degrees] . ot
e o il Ipha V0: 0 | [degree:
SRR LB Ot Oty D)
2 u (& ammal 80 | [degres]
mmad :
2 % Otiha Ot heta s
v: g0 Imis] 0
omegacsi0:| 0 | [radis] T e
theta VO: 20 |[degrees] omegaotad: 0 | [radis]
() {t, gamma)
theta_HO : [] [degrees] omega_zetal : [ [radss] Ot
)0, omese. i) Ot.omegocia) ()0, omegn_seia)
0: o |B ) 40 |B
CHANGE
VIEW
cLosE cLost

Figure 4. The firing conditions and the trajectory results
4. Numerical results

Next we will apply the mathematical model presented above with the PRND
application for some firing conditions fixed (table 1) in order to obtain the elements of
the basis trajectory.

Table 1. Initial firing conditions

Xo [M] 0 Vo [m.s7] 40

Yo [M] 0 Yo [degrees] 80

o [M] 0 o [rad.s7] 0
Ovo [degrees] 20 oy [rad/s] 0
0140 [degrees] 0 wy [rad.s™] 0
apo [degrees] 0 to [s] 0
ay [degrees] 0 te [s] 40

First, we focus on the trajectory of the unguided rocket in a vertical plan (figure 5),
which has a parabolic form, and on the evolution of its velocity (figure 6).
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Figure 5. Trajectory of the 122 mm rocket
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Figure 6. Evolution of the rocket’s velocity

After a quick increase, until ¥,,.,= 718.1 m/s, reached in 1.82 seconds, the velocity
decreases. With these two graphs, we can determine that the point of impact is situated at
16290 m and it is reached after 37.38 seconds with a velocity of 324 m/s.

Then, we focus on the motion of the rocket because of the evolution of two
characteristic angles, & and a;;, and on the rotational velocity (figure 7).
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Figure 7. Evolution of the incidence angle
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Figure 8. Evolution of the angular velocity

At the very beginning, o (the angle between the axis of the rocket and the axis of
the velocity) and iy (the angular velocity around the axis vp) oscillate: the rocket is
unstable and describes oscillations around the trajectory (figure 8).

4. Conclusions

In this article we have presented a mathematical model and a numerical application
made by the authors that can be used to calculate any trajectory of the unguided rocket.
All these trajectories are calculated from a certain initial firing condition. That firing
condition can be disturbed by some error sources, also presented in this paper. In order to
calculate the effect of the error sources on the trajectory we will modify the equations (3)
— (12) by introducing the variations in order to be able to calculate the unguided rocket
effectiveness.
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1. Introduction

Nowadays, when new types of conflicts exist, more than before the armament system
has to be accurate in order not to hit the civil population and civil buildings. That is why
in the development of any weapon system, it is necessary to understand as well as
possible all mechanical requests interacting in the system [1]. In the case of the unguided
rocket, being a long range armament system, the accuracy is more difficult to obtain. We
will analyze the effect of the initial firing conditions on the accuracy of unguided rockets.

2. Mathematical model of the unguided rocket effectiveness

In order to analyze the accuracy of the rocket firing it is necessary to study the
influence of each initial condition variation on the rocket ballistic characteristics. We will
use the mathematical model simplified for the rocket trajectory, having the rotational

velocity neglected, [5]: .
X

== Veos(8,)cos {8y, @
&y _ . . .
d—': = Veos(fy)sin(fy), @)
BE _ o, s
i Vsin(d,), ®)
av _ . P,
3 = agcosay) - K,V - gsin(gy), o)
dfy r g k'
= = KxVay - S cos(8y), ©)
28 .
T = Ve ©®)
day ; g "
d—f‘: —Kzﬂa,,+Fms[ﬂb.J, )
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di i
& = K Vam, ®

where:
- x.v.z - position of the rocket centre of mass on the trajectory ;

- 8.8 — the angle of inclination of the trajectory in the vertical/horizontal plan;
-y @y — the angle of incidence in the vertical/horizontal plan;
= % —the reactive acceleration;

- ER

i i 1 . . N
- Ky =—-pSC,, Ef = Hl;:h’-?ui“'“', Ef = :—IpSL‘Cr‘}; — coefficients for the drag, lift
and aerodynamic moment;
- EF =$pf5€;“', By =_—ljpSL”Cif‘,,f —coefficients for supplementary lift and
aerodynamic moment;

T
K= Il

— coefficient of damping moment.

In fact, the hypothesis presented above does not significantly affect the results
because the angular velocities are almost zero. In the system of equations (1) — (8), the
main variables are: x,v, z.V, 8y B @ and @, The initial values of those variables:
% Ve Zpe Voo Bprpe Barpe @prg @Nd @z represent the initial firing conditions [3,5]. Firstly, we
suppose that all this initial conditions are very well determined, without disturbances. In this
condition we obtain an ideal trajectory, named basis trajectory. We consider that the
ballistic parameters of the basis trajectory are: %, 7, Z, ¥, E'_., E . T,

In reality, the initial firing conditions are not very well determined [2]. In that case, the
initial firing conditions have small variations: &xg, &vy, &z 6V, E8p. 685, by and
&g IN time, due of this initial small variation [4], the real trajectory will have the following
variations:

X=T+8y=F+8yz=I+8V=F+4av,
By = E'_L-"" &8y, By = E + &84, @y = &y + bap, Gy = Gy + G0y, ©

Using the relation (9) in the system of equations (1) — (8) we will obtain a new system

of equations for the variations of ballistic characteristics:
CLL I cos(By) sin(By) 685 — ¥ cos(By) sin(B,) 50,+

de i — (10)
cos (8] cos (B ) &V

2% — 7 cos (By)cos(B)88 — Vsin(@)sin(8,) 88, + cos(B) sin(@) 6V, (11)

Z% - Foos(Br)e8, + sin(BISV, 12
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dav

i agsin(@;iday — 2K, PEV— geos(By )k, (13)
I:EE'L'_KI:'E" “@yav— sin(By)88
o0 fz Yoy + B @iV — ESIn( v) B8y, (14)
difﬂ = K7 Voay + K @V, 9
20 = — REVOay — KE@rOv — Lsin(Br)58,, 19
démy _ o = B OV
o = — Ky VB — Ky mgiv. a7

3. Numerical results

In this paragraph we present some numerical results obtained after having solved the
equations (10)-(17). In that case we have considered initial variations of the firing
conditions and we want to see the impact of this initial variation on the trajectory elements.

The value of = is constant and equal to 8=y during the flight. In this case we have
obtained a translation of the trajectory in the x direction with 8x,. The same behavior is
obtained for 6y and 6z.

A variation of the value ¥, changes the value of ¥* during the flight, but in all the
cases, the value of 81" at the impact is close to zero, which means the value of ¥ at the
point of impact is almost unchanged (figure 1). If the muzzle velocity decreases, the
point of impact will be in front of the desired point of impact and if the muzzle velocity
increases, the point of impact will be behind of the desired point of impact: for a
maximum change of 10 m/s, we obtain a deviation of 146.625 m (figure 2). A change of
Vo has an important influence since the target could be missed up to a hundred of meters.

10 ‘
\ ——dv,=-10ms
8 . —
dv, =5 mis
dv,=5ms
6 d\/u =10m/s | —
4
2
@
E o
>
3
-2
4
-6
-8 /

5 10 15 20 25 30 35 40
t[s]

-10
0

Figure 1. Influence of ¥y on the 6V
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Figure 3. Influence of 56yq on 5x

The initial value of & has a significant influence on the dx (figure 3). If the initial
value of & decreases, the range x increases and if the initial value 0y increases, the
range x decreases. For a maximum change of 5 degrees, the point of impact moves
around 6 m (0.03% of maximum range 16290 m).
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4. Unguided rocket effectiveness simulation

After studying the influence of a single variation of one of the initial conditions in the
previous paragraph, we will now make simulations considering overall variations of
initial firing conditions.

Theses simulations, which are a series of points of impact, enable us to determine the
mean point of impact (MPI) and the circular error probable (CEP), which will be
compared with the size of several specific targets. Then, we are able to determine the rate
of damage inflicted.

With the following variations: &xp = &z, = 0.1 m, &V;=5 m/s, &6y, = &0,0=1 degree
we obtain the results presented in figures 4 and 5. The mean point of impact has as
coordinates x,, = 16 297 m and y,;, = 24.78 m. The CEP is 504.66 meters. In comparison
with the basis trajectory, the mean point is deflected on the left of around 20 meters and
in front of the desired point of impact with around 80 meters.

In this part, we will compare the size of targets with the CEP in order to determine
the probability of impact and damages. To simplify, we consider the target as being
circular having the radius 1. Firstly we consider the target centered on the mean point of
impact (16 239; - 13.86) and we will modify the radius in order to determine the
probability of damages.
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Figure 4. Trajectories

33



i i i i i i i
14 500 15000 15500 16 000 16 500 17 000 17 500
X [m]

Figure 5. Points of impact and CEP

e Case: rr < CEP. We take in consideration a target having the dimension smaller
than CEP. In that case the probability to hit the target is 15.63% (figure 6), meaning that
we need 7 unguided rockets to have a chance to reach the target.

e Case: 11 = CEP. For a target having the dimension comparable with CEP, the
probability to hit is 50% (figure 7).

 Case: +1 > CEP. The probability of hitting a target with ++ = 600 meters is 62.50%
(figure 8).
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Figure 6. Target vulnerability for +; = 252.33 meters (CEP/2)
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In the following table we have presented the probability of impact determined for

L
16 000
x[m]

Figure 8. Target vulnerability for ¥+ = 600 meters

some dimensions and positions of the targets.
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Table 1. Probability of hitting the targets with different dimensions

L\ — . (xT, }'T) # (Xm }'m)
Parameters (a7 y7) = (&m ¥m) 4 _ cpp d=CEP d> CEP
_ 0% 0% 3.13% 0%
rr=100m - - 32 shoots -
_ 15.63 % 15.63 % 3.13% 0%
rr=252.33m 7 shoots 7 shoots 32 shoots -
ro = 400m 37.50 % 31.25% 28.13 % 15.63 %
T 3 shoots 4 shoots 4 shoots 7 shoots
# = 504.66m 50 % 46.88 % 37.50 % 21.88 %
T ' 2 shoot 3 shoots 3 shoots 5 shoots
o =600m 62.50 % 59.38 % 50 % 31.25%
T 2 shoot 2 shoot 2 shoots 4 shoots

4. Conclusions

In this article we have presented a mathematical model for computing the effect of
the initial firing conditions on the trajectory accuracy. The obtained results lead us to the
following conclusions: if the target is too small in comparison with the CEP the
probability of impact is equal to or near zero; if the size of the target increases, the
probability of impact increases; the best probabilities of impact are in the case when the
centre of the target is inside the circle of CEP. Using the mathematical model presented
above it is also possible to determine the minimal number of shoots to reach the target.
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Abstract: Human resource management is a skillful combination of business affairs and per-
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Introduction

Analysis of the literature suggests that the concept of human resource (HR) manage-
ment appeared in Poland for the first time in the nineties of the twentieth century. Origi-
nally this was a translation of the English-language literature (called Human Resources
Management), and it has been formally adopted by the authors of Polish publication.
Currently, often uses the term - human capital management.

Alexis Pocztowski formulated such a definition of HRM: "Human resource man-
agement is defined in the management concept in area of the HR function of companies
in which human resources are seen as an asset for the company and a source of competi-
tiveness, calling for the strategic integration of personnel issues and business affairs, an
active role in the line management in solving personal issues and points to the need for
creating organization culture, integration of HR processes and building employee en-
gagement as a tool for achieving the goals™.*

It implies that human resource management is a skillful combination of business af-
fairs and personnel workforce should be treated as an asset for the company and the
potential of competitiveness in the company while existing on the market. So the ques-
tion in the publication is of particular importance of employees for the organization and
the necessity to make rational decisions in the field of human capital management. None
modern organization can functions properly without adequate human resources. The
employees’ skills should be properly utilized, parallel to the chance of human potential
developing.

It is mentioned in another definition, in which HRM is presented as "a strategic and
coherent approach to the management of an organization's most valuable assets — which
are the working in people who individually and collectively contribute to achieving or-

1 [10]p. 34.
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ganization’s objectives.”? This means that human resource management is the manage-
ment of employment, aiming to gain a competitive advantage over other organizations
and, what’s more, the correct recruitment and selection process, which allows to employ
highly dedicated and qualified staff by using multiple techniques, such as cultural, struc-
tural and personnel ones.

Taking issues related to human resources management the authors wanted to point
out that the purpose of HRM is not only increasing productivity and organization’s profit
but also the development of the individuals. HRM concerns training, continuous devel-
opment of skills acquired at the workplace and ensuring the workers’ well-being so that
they could feel valued and adequately rewarded for their work.

Caring for people is helpful in shaping and creating a suitable climate and organiza-
tional culture. It is nothing more than "personal policy of the organization." This term
should be understood as the sphere of management that involve conscious formula mak-
ing of the social potential in the organization.

Commonly the personnel policy is understood as programs and directions of state
management of public affairs, consistent application of the principles and methods
by managers in relation to subordinates. With regard to the article topic, however, the
most relevant is the understanding of the personnel policy as business managers actions,
consisting of making choices in the existing operational areas. Personnel policy exists
only when it is possible to make choices. Each decision has its own character and man-
ner. For personnel policy it can be understood as team's objectives, policies and measures
arising from the HR strategy, aiming to serve its implementation, through appropriate
guidance in relation to the operational management of people in organizations.?

Selected HRM processes in modern organization

The first phase of HR process in an organization is undoubtedly the process of HR
planning. It is understood as forecasting HR demand based on detailed description
of particular positions and the workers features. It is to maintain still and proper level
of meeting the needs of the organization. In planning there are some particular main
phases that are presented in Figure 1.*

Attracting workers cannot be accidental, because it would expose the organization
to malfunction. Forecasting supply and demand when it comes human resources should
be understood as the necessary number of employees to meet the needs of the organiza-
tion. This applies to the competence, as well as qualifications. This is possible only after
a thorough observation, assessment and diagnosis of the work done in the organization.
Employment Plan, which is the last step in the planning process of human resources is
the "demand for labor organizations in the planning period, in terms of qualitative and
quantitative (qualifying) and the time-space and ways to remedy the imbalance between
employment forecast and desirable”®.

An important issue about which the employer should keep in mind is to provide op-
portunities for promotion and career development and appropriate to inform the employ-
ee about existing opportunities for development. The solution can be not only in the

2[1] p. 19.
% 1] p. 108.
4112] p. 198.
® [8] p. 51-53.
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planning of employment, but also in the selection of training and in the development
of methods for assessing work-which translates into determining payment.

When the specific staffing needs, it's time to start the recruitment process.
It is "accepting job applicants, conducted by well-known (also to a candidate) mode. It is
a process which aims to bring about individual positions to be fulfilled, so that - on the
one hand — ensurance and efficiency of the tasks assigned to the work position, and on
the other one — that these tasks were adapted to the possibilities, aspirations and expecta-
tions of the candidates. It is also the attraction of the organization of relatively large

number of candidates to assure their selection"®.

Fig.1. Planning of Human Resource Management process
Source: [7] p. 429

The mentioned before selection is based on ™"an evaluation obtained during
the recruitment of candidates for the job and a candidate for the position that best meets
the expectations of the employer as a result of the job description and its profile of the
qualifying profile of the employee. While the selection competencies of job candidates
in terms of their suitability for the position are examined. Estimated are also personal
qualities, qualifications, skills and experience of the candidates’”.

After deciding on employment of employee's there is some time for adaptation. This
is generally the process of adjusting to a person to conditions available in the new work-
place. The employee is introduced to the company and implemented in future tasks. An
important aspect in these activities is to ensure that adaptation will proceed peaceful-
ly and as soon as possible.

The key to successful adaptation is to create a basis for the task force on the problems
and belief in their own ability to cope with stress. It is in the process of adaptation what
is important to realize the employee that being calm and assertive form the basis of the
output from difficult situation.

6 [14] p. 22-23.
7[14] p. 24-25.
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A very important process of human resources management, which has a direct impact
on the operations and the results of the company, is motivating employees.

Positive motivators encourage certain actions, attitudes and behaviors for the sake
of the expected and associated with them satisfaction and gratification. Negative motiva-
tors are to discourage the actions, attitudes and behaviors known to be harmful, unwanted
or inappropriate - for the sake of possible reprisals”® In modern organizations, incentive
systems are usually based on both positive and negative motivators. Please note that the
performance will be achieved only if an appropriate balance is maintained between re-
warding employees and their punishment (using a "stick and carrots ").

In order to diagnose the performance and functioning of the organization's staff the
process of measuring the human resources staff is used. Staff evaluation is "the process
of comparing their performance, qualifications and personal qualities and attitudes and
behaviors manifested by established criteria consistent with those used in the institution
standards (benchmarks). The result of the assessment is to determine the "value" of each
individual employee (the pros and cons), and an assessment of human potential
of particular groups of workers, and finally, the entire staff of the institution”.° The most
common in organizations is to assess the current, as it is constantly made by the employ-
ee's superiors. It can be done formally - the action shall be documented or informally - to
assess how the tasks represented the attitude and behavior of individual employees are
only individual assessment of superior.

The last process that takes place during the operation of the employee in the organi-
zation is exempt. This is usually a consequence of changes the organization and its envi-
ronment. The demand for labor force change that requires some flexibility in the human
resources management, so that not to expose the organization to financial losses caused
by the maintenance of unnecessary staff. "Releasing staff is purposeful action leading to
termination of employment contracts, the termination of certain grounds for the provi-
sion of the employees working for the former employer. Separation of employees of the
organization may be due to the initiative of the director representing the interests of the
company. If the motive of exemption is excessive employment in the company, it is called
the job cuts”™. 1t is also important that the party terminating the employment relation-
ship can also be a worker and in this case refers tothe so-called. "Departure”
or "released"” from the workplace.

Figure 2 illustrates the HR processes. This is the simplifying HR model made by the
authors as the whole process starting from planning the employment to reduce the level
of it is more complex and complicated in practice.

Fig. 2. Selected Human Resource Management processes
Source: its own

819] p. 257.
°[11] p. 284.
19 (6] p. 403-404.



The role and actions of recruitment and selection in human resources manage-
ment process

Overall, the recruitment process (in the literature also called recruitment) is attracting
candidates to the organization's work in such numbers that allows to perform the selec-
tion. "The result of properly conducted recruitment process should be to obtain the most
suitable composition of candidates with necessary skills and qualifications”. ** The
activities of recruitment are directed to inform potential candidates about the organization
and the ability to work as part of its structure. It is also important to create a positive
impression in order to increase the willingness to work.

Due to the criterion which is the source for recruiting candidates, recruitment pro-
cesses are divided into internal and external. The first one is connected with "seeking
candidates among the staff that is already employed, therefore, it is to attract employees
by changing the existing working conditions and wages”**. The advantage is certainly
clear career paths for employees and usage of their existing skills and knowledge about
the company. It also allows to reduce the costs associated with the collection and verify-
ing information about potential candidates. Using internal recruitment raises the level of
motivation of employees do a better job by showing them the possibilities and opportuni-
ties for advancement, and career development within the company structure. An im-
portant benefit is the reduction of time to adapt to the employee to the organization, the
prevailing requirements of new tasks due to the fact that he is familiar with the internal
procedures and organizational culture of the company. The disadvantage of this method
of selection may include calling the conflict among employees applying for promotion to
the particular position. Such conflict can paralyze work for long time, so it is recom-
mended to make sure that there were clearly stated reasons for choosing no other person
in the new position. Another weakness of internal recruitment is a kind of "state of the
place”, due to the lack of fresh ideas and inspiration that new employees bring to the
organization.

External recruitment is when organization’s internal resources are not sufficient, and
there is need to fill in the new positions. Employees are drafted from outside the struc-
tures of the company. The main advantage is confidence that the company will have a
relatively large number of applicants for the position, hence - more possibilities of the
right person choice. In addition, employees from outside the company often bring new
and exciting ideas that give chance to "refresh" existing patterns of functioning. The
disadvantages of this method are the high costs of the recruitment process. Typically,
external recruitment campaigns are relatively expensive and time consuming. Another
weakness is the risk of demotivation for current employees by providing them infor-
mation that they are not adequately knowledgeable and have no chance of promotion.

After an appropriate employment plans and analysis recruitment process can begin.
There are two types distinguished: the broad and the segment one*®. The main difference
between them is distinguishing who they are directed to and what is the nature of making
recruitment activities. The first concerns searching candidates for jobs that do not require
specialized skills. It is typical about manufacturing jobs, so the wanted candidate
is among the wide range of the population, such as in the whole of the district. However,
segment recruiting is to attract candidates with specific field of knowledge, skills and

" [14] p. 61.
2113] p. 25.
B [2]p.61.
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qualifications. In this case, the carrying out of the recruitment takes place in a slightly
different way than the above one. Information about searching the employee to the com-
pany should be included in media that are of interest for data information by specialists
or experts, such as businesspeople or lawyers. The announcement should include details
about the nature of work and the description of looked for the candidate.

One of the most common methods are newspaper ads. They are placed in newspapers
and journals. Their choice is affected by three factors: cost, readers’ profile and publish-
ing level. Table 1 shows the factors to be considered while preparing and designing ads.

Table 1. Features having impact on announcement design
Feature | Comments
Organi | Advertisements for recruitment shall comply with the public image of the
zation company and improve it. For example, the traditional bureaucratic organiza-
image tion can succeed by using cutting-edge, and full-page color ads, nor employ
such employees who with no trouble would adjust to the culture by such
actions.
Positio | Notice the position of Director at the highest level requires a different ap-
n type proach than a job ad for a regular collar worker.
Selecte | Each media has its own style, which does not always fit to the data an-
d nouncement.
media It is worth viewing a few older numbers of selected newspapers or magazines
to find out what works for them and what is not. Notice of frivolous content
will not work in a formal magazine but would do much more in suitable place
for it.
Target | Notice by which the company is looking for a qualified and experienced
market | accountant, working for a large traditional organization with a long history,
habits is unlikely to attract the right people, if they were to title: “Can you creatively
deal with numbers?". While it is sometimes useful to ignore some standards,
it should be done with caution.

Source: [5] p. 42

The table shows that the content, form and the location of the ads have a direct im-

pact on the chances of success in the search for suitable candidates for the job. A very
simple and common method of recruitment is the use of bulletin boards. They may be
placed, for example, in the post office agencies, employment agencies and even the
supermarket. It is inexpensive and relatively simple method, so it used mostly by small
firms seeking all possible methods to reduce the costs associated with the recruitment
process.
Another example of recruitment are work trades. We can divide them into general (they
offer a wide range of career choices), local and fair organized by employers who are
looking for a large number of new employees for various positions. Another form of job
fairs are known as open days. That is the method that higher education students are
searched by universities and higher schools when they want to raise their proposed
courses of study. Such an event must be carefully planned and prepared so that it was
possible to monitor the process and the results were obtained and preserved for later use.

The acquisition of potential candidates for the vacant position is also support of em-
ployment agencies. Their function is to collect information about job seekers and compa-
nies seeking employees and to make proposals to "fit". The company choosing to get
help employment agencies must take into account the cost of hiring the company. It is
assessed in different ways, but mainly based on the salary for the position.
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A common technique seen in search of employees to the highest position in the or-
ganization is to identify a potential candidate by a third party. When a company receives
an indication of a potential candidate, contact with him and is trying to gain the infor-
mation necessary for a realistic assessment of qualifications and competences. This tech-
nique provides employment opportunities to people who, because of low self-esteem
underestimate their abilities or are not aware of them. Using this method, remember to
keep the criteria for work, not for personal reasons and not forcing people to referrals too
radical and rapid changes associated with their employment. Reprehensible is also rec-
ommending people to come especially if they do not fit the profile of sought worker
(which is called nepotism). Often the case in choosing the method of recruitment is con-
ducting meetings in the form of recruitment by Assessment Centre (multifactorial evalua-
tion). It is innovative method used in the recruitment process as a set of tasks with a
variety of forms and used to verify the competence relevant to the position for which they
are applied for. Assessment Center also has its use in making other personnel for existing
employees. It can be also used to determine the strengths of the employees and what
areas should be developed, and thus the planning of development activities in the organi-
zation, such as training”**.

When the list of candidates for a given position is closed, the selection process be-
gins. Its aim is to reduce the number of candidates and selection of the best ones in terms
of qualifications, experience and other required features. It is possible to conduct positive
selection (selection of the best) or negative (rejecting the worst). The most commonly
used method of selection is to analyze the application documents which is usually CV
and the list of application.

During the analysis of the documents the data on education, work experience and de-
clared skills are examined in particular. The task of which is to draw conclusions and to
assess the human basis of documents is difficult. To facilitate this, the selectors bring
specially prepared forms for CV, which allows the system to standardize the assessment
of candidates and their qualifications. Unfortunately, people often guided by the desire to
get a job give false information about themselves or conceal certain issues (eg, language
proficiency, ability to use computer programs). Verifying the facts is possible only dur-
ing the work show or during the interview.

Types of interviews with candidates for the study are presented below.

Individual Interview - carried by only one person. Prior to the interview questions
must be carefully determined to be asked to the candidates.

Informal Interview - the interview between the candidate and two or more people in-
volved in the selection. The results and findings are often transmitted to other members
of the group or appointed committee that makes the final hiring decision.

Panel Interviews - are considered to be the most widely used method of selection.
They rely on the confrontation of several candidates for the position of a group of people
responsible for the selection.

Structured Interviews - rely on the detailed preparation of each stage and asked for
the questions so as to constitute a logical whole. To ensure the highest degree of objectiv-
ity questions should be asked to candidates in the same way. The final decision is based
on the collected primary materials and notes taken during the interview.

14[15] p. 68-69.
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Interviews based on criteria - tend to focus on certain elements of the personal pro-
file. The aim is to carefully examine the details of a personal profile that will contribute
to the future of work and ensure efficiency. Very similar form of the particular interview
is focused interview. The difference is stressing the questions related to the position
rather than the previously concerned-personal profile.

Episodic Interview - is to examine the suitability of the use of skills possessed by the
candidate under certain circumstances. Frequently asked are the questions that are used to
assess the motivation of the candidate and his involvement on the job.

Stimulus Interview - questions are used to stimulate the imagination of the candidate.
Are asked questions like "what if ...?" which allows to determine whether a person will
be able to find themselves in the future workplace.

Final Interview — there were probably some other selection technics used before. The
interview is used to verify if all necessary documents are delivered. It is the last chance to
fulfill any needed information. During that phase negotiating starts and it is time to make
the decision by both sides of the recruitment process™.

A completely different method of selection is to recommend the preparation
of a presentation by the candidate for the post. This allows you to examine communica-
tion skills and presentation of certain content in a public forum. Requires the ability to
make a presentation to the plain language and good use of time.

Another method of selection may be psychometric tests. They are used because of the
accuracy of results and ease of use. Importantly, psychometric tests should be used only
with the consent of the candidates™.

Using that method selection manager is to obtain a sufficient amount of information
on the candidates and maximize the opportunity to take an appropriate decision about
employment. To do so, keeping the practicality of the method chosen and the meaning in
its usage and practicality is crucial. The most commonly used method is still an inter-
view, because it works regardless of position. Interview allows direct confrontation,
deeper understanding and simultaneous verification of previously provided biographical
data. When selecting a method of recruitment a manager should also be aware that it is
desirable not only to the development of the employment of a new employee, but also in
the form of personal development managers and other people involved in the selection
process.

Choosing the appropriate method should pay attention to factors such as job that will
be filled with impact of the chosen method of both the candidate and the organization and
the likelihood of achieving the desired results. However, the most important feature that
should be characterized by effective selection is primarily accuracy in the selection of a
candidate for an employee organization.

Conclusion

Issues related to human potential management in modern organization is concerned
as difficult, so it is important to have well prepared workshop of personnel policy. Please
note that all administrative action should be carried out diligently and conscientiously.
The mutual willingness to cooperate and to create a positive relationship between em-
ployee and employer is crucial in the situation. These relations, although it remains at the

15[3] p. 18-20.
16 [4] p. 39-43.
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business level should be honest and sincere. Knowing the exact specifics of HR process-
es and adhering to these rules, it is possible to be close to the real implications of the
actions and foreseen in the field of human resources management.

Considering the currently used methods commonly used in the recruitment and selec-
tion, do not forget the Internet. "The times when the website has served as a bulletin
board are gone, the development of e-recruitment has led to the fact that today virtually
the entire process of obtaining workers can be administered on-line".*” The main benefits
of using the Internet in recruitment and selection process is reducing costs, saving time
and universal access, regardless of the place of the candidate. These features result in
continuous growth of interest in gaining employees in the Internet. It is also possible to
check employee’s skills of using modern information technology and systems.

Based on the collected materials, acquired knowledge and described assumptions it
can be concluded that the changes taking place during the implementation of HR pro-
cesses aim to improve the situation of the organization. Managers have the opportunity to
improve their managerial skills by gaining experience and increasing the precision of the
decisions taken by professional practice. It is necessary to be aware also of applicants
(during the recruitment and selection) and employees. They represent human potential,
that is managed by senior management level. This has an impact on their career and
further development within the organizational structure of the company.

Quoted by the authors of the article, definitions and expressions are only the theoreti-
cal aspect of the personnel process from recruitment through to dismissal. The conclu-
sions that arise when analyzing the content of these relate mainly to the fact that the
knowledge of this area can be significant help during the work for those who are in-
volved in human resources management. It is also important area for universities that are
trying to find and collect as many students and recruit top faculty who are available at the
labor market.

The authors issues may give rise to further, more exhaustive study of the literature re-
lating to the HR processes and the organization from the employment side. It is also
possible to perform testing for processes such as human resources and personnel policy
in the university as modern organization, where appropriate human resource management
has a significant impact on its operations.
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Abstract: The paper provides an overview of the lessons learned in Romanian MoD
while trying to reduce the environmental impact of the armament systems, in the context of
fast changes in legislative, social and technological challenges. Legislative risks and
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1 Drivers demanding for Greener Munitions

Firing of conventional munitions has an important effect on the environment, which
manifests mostly in the firing position (direct action of gases over the operators and
nearby personnel; deposition of incomplete burn products on the soil; atmospheric
pollution; direct action of the shock wave against operators, nearby personnel and
structures; noise pollution) or in the target position (explosion effect; unexploded
ordnance; fragments from projectiles, fuses, etc., resulted from firing; soil, water and air
contamination; noise pollution). Other important negative effects are generated during
manufacture and disposal of the munitions, but these are easier to control and mitigate.

In the last two decades we assisted to stronger and stronger trends, which are driving
increased pressure on users and manufacturers of energetics and munitions to approach
the improvement of the environmental impact of their products, starting with compliance
with the national and international applicable regulations.

The complexity of environmental legislation regarding manufacture, use and waste
treatment is expanding rapidly around the world, but especially in EU and US. REACH,
RoHS, and other directives are introducing more and more restrictions and disclosure
regulations. In parallel, the enforcement agencies and NGO’s are stepping up
surveillance as they become more aware on how to enforce regulations so they are active
in exposing violations.

Nations are increasingly concerned about environmental, health, and safety aspects
incurred by the use and disposal of these materials, and they are willing to support higher
acquisition costs for environmentally friendly ordnance that can diminish the costs
related to the management of training ranges and disposal actions. In the public sector,
we can see increased efforts to update the purchasing policies by taking into account the
environmental impact of the products. The best example is the EU Ecolabel scheme
aiming at highlighting products that have a reduced environmental impact throughout
their entire life cycle, from the raw material to production, use and disposal.
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In this context, of fast changes in legislative, social and technological challenges,
numerous countries and organizations have acknowledged the environmental impact of
military activities and dedicated a lot of effort towards its assessment and mitigation.
Munitions were blamed as the main vector for spreading dangerous chemicals in the
environment, varying from heavy metals to complex organic molecules, thus the concept
of Green Munitions (or Greener Munitions) being introduced and developed in MoDs
and industry.

In Romania, the National Defence Strategy adopted in the last years urged the RO
MoD and the defence industry to adapt and comply to EU legislation, to prevent
pollution and optimize the waste management, to extend their efforts to re-establish and
preserve the environment, to encourage and promote less pollutant activities and
technologies and to reduce negative impact of military activities on the environment. In
this context, the RO MoD has decided to improve its knowledge, procedures and tools
for the environmental management in order to diminish the consequent impacts.

The involvement in the excellent collaborative work performed within European
Defence Agency - EDA-GEM2 project Environmentally Responsible Munitions — ERM
(Ad Hoc project led by UK and supported by other six nations: NL, PT, GE, FR, NO and
RO) greatly contributed to a better understanding of this area.

2 Impact of legislation on ammunition production, use and disposal

National legislation is usually defined by: Laws, Decrees, Decisions of the
Government, Orders of the Ministry/Agency of Environment, Standards or Regulations.
A synthesis of the provisions regarding the maximum allowable concentrations for
substances of interest should be used for the comparative evaluations after field and
laboratory experiments. Regarding the European legislation, the first to be mentioned is
the Directive 2000/76, which has direct implications upon incineration installations of
ammunitions and EM, requiring the use of a series of filtration and purification systems
for gases resulted in the process. The Directive is based on an integrated approach,
containing both provisions concerning the maximum permissible air emissions and
maximum allowable values for water emissions. The incineration or co-incineration
installations have to be approved and operation approval is given by the competent
authorities only if it satisfies the 76 Directive requirements. The Directive requires
installations equipped with special monitoring system of the plant parameters and
emissions values. The fulfillment of 76 Directive provisions makes EM’s incineration
process very expensive, so many demil agencies are starting to re-evaluate the possibility
of recovery and reuse of EM.

The provisions of other EU regulations were analyzed as they may affect the future
use of certain chemicals in the manufacturing process of EM and ammunitions.

What we concluded after the EDA-ERM experience was that the most important
legislative drivers in EU, in this area, are the REACH for the manufacture, the waste
directive and the air quality directive for disposal and the national provisions regarding
thresholds concentrations of different contaminants in air, water and soils for the use of
munitions. An EDA study on Ammunition non-EU Dependencies [1] revealed that
basically for all infantry, tank and artillery ammunitions there are major non-EU
dependencies generated by environmental legislation and especially by REACH.
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ECHA (European Chemicals Agency - Helsinki, Finland) is the EU agency that
administers the registration, evaluation, authorization and restriction of chemicals. SVHC
(Substance of Very High Concern) chemicals, which are listed by the agency, have to be
authorized by the ECHA before production, import or use inside the EU. Member states,
ECHA or the European Commission may propose a substance to be identified as a
SVHC. At this point, more than 140 substances are on this list, including some very
important chemicals for the ammunition industry, such as 2,4-dinitrotoluene, di-butyl-
phthalate, di-isobutyl-phthalate or bis-(2-ethylhexyl)phthalate. The SVHC list is
amended continuously and a substance which is once on the list will be always on the
list. The substances identified in the SVHC list are eventually included in Annex X1V of
the REACH Regulation and once included in that annex, they cannot be placed on the
market or used after a date unless the company is granted an authorization. For example,
at this point 2,4-dinitrotoluene, di-butyl-phthalate or lead and other 20 compounds used
in ammunitions are on this authorization list.

In RO, a review of the ammunitions in use and their components revealed the
following substances of concern from the perspective of the EU and national legislation:
Pb compounds (picramate, oxides, azide, styphnate); Sb compounds; Ba compounds; Hg
compounds; Sr compounds; W; Potassium nitrate; Potassium chlorate; Ammonium
perchlorate; Phthalates (dioctyl and dibutyl); Halogen-compounds (carbon tetrachloride,
hexachloroethane, hexachlorobenzene); DPA and nitroso/nitro derivatives; Centralites;
NC; TNT; DNT; RDX; PETN; EGDN; NG.

3 Ways to make munitions greener

There are numerous ways to reduce the environmental impact of military training,
such as the use of greener materials, replacement of toxic compounds from ammo parts,
smart range management to control contamination and ease of remediation, extensive use
of self-destruction mechanisms, practice with non-pollutant blank ammunition, detection
and disposal of unexploded ordnance (UXO), and others.

An important phase of the process should be the acknowledgement of the significant
environmental problems raised by the legislative or social drivers and the development of
a coherent assessment process for the evaluation of environmental impacts. This could
involve for the MoDs to enforce specific environmental policy for the development of
new munitions, for the periodic T&E phase, or the procurement phase. There are
European countries, such as UK [2], which have successfully developed and applied
environmental management systems and assessment methodologies to assist MoDs in the
identification, characterization and prioritization of the environmental impacts and risks,
related to the manufacture, use and disposal of ammunitions and energetics.

The legislative targets and drivers should be very well defined, which involves a
thorough study of the national and international legislation regarding the environmental
provisions in manufacture, use and disposal.

Secondly, an inventory of all the munitions in use and their main constituents should
be performed, conducting to the selection of “problematic” ingredients that could be the
source of pollution/health issues and could make the object of replacement and
subsequent redesign of the system.

The third phase, and maybe the most difficult, is the development of the theoretical
and experimental tools for the assessment of the environmental impact in very specific
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situations. If we are to refer just to the use of the ammunitions, a proper assessment
involves the following: calculus and/or measurement of the combustion products and
residues released in the environment, measurement of deposition rates, and evaluation of
short/long term effects, persistence, transport, eco-toxicity and toxicity.

Once the problems identified, the replacement of hazardous compounds and redesign
of the munitions can be taken in account. This issue made the object of many recent
scientific publications the synthesis and characterization of new energetic materials
(EMs) as replacements in primers, igniters, boosters, main charges or propellants. But not
only the explosive substances are to be blamed for the environmental impact. Plasticizers
and stabilizers are sometimes far more dangerous if released in larger quantities or under
the form of more toxic combustion products. Also, a lot of work was dedicated to
replacement of toxic heavy metals in the ammunitions parts that are released in the
environment by abrasion, projectiles, combustion/detonation or as UXO. But often the
replacement of “dangerous” components in the ammunition does not guarantee a lower
environmental impact. It involves redesign of the system and can produce other hidden
impacts, such as energy consumption and supplementary emissions of potentially
hazardous chemicals.

Alternatives to the replacement of the energetic or metallic components may be the
improvement of the fuse systems (to reduce UXOs rate), the design for disposal coupled
with recover and reuse techniques, extending the use of training dummies and smart
range management.

4 Analysis techniques for environmental impact assessment

One difficult step in the environmental impact assessment related to the use of
ammunitions is the measurement of the combustion products and residues released.
Usually, gaseous products and solid residues are to be determined. CO, CO,, NO,, HCN,
NHj3, PHA, dioxins, metals, PM, 5 and PM1,, unburned EM, are often monitored.

4.1. LIVE MEASUREMENT OF COMBUSTION PRODUCTS AND RESIDUES

Maybe the most challenging task is the live measurement of combustion products and
residues. In the case of pyrotechnic items and small arms ammunition, this can be
performed in indoor shooting ranges/labs with total containment of the products and
residues in closed vessels, usually plastic (PE) containers or bags. The gaseous products
can be analyzed using FTIR, chemo-luminescence (for NO,) or electrochemical sensors
mounted directly inside the recipient. The aerosols can be collected using specialized
pumps with particle counter systems and porous filters, while the solid residues deposited
in the recipients are washed with distilled water and analyzed by AAS or ICPMS. The
fumes collected on glass fiber can be analyzed for metal content by the same techniques
or by SEM-EDX, when morphological characterization is also performed.
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Studies performed at Military Technical Academy (MTA) during the EDA-ERM
project on several 9x19 mm ammunitions using experimental setups according to figures
1 and 2 showed that even combustion of simple base propellants is not always ideal and
can produce high concentrations of CO, NO, and unexpected dangerous gaseous
products, such as HCN and NHa, probably due to the DPA stabilizer (table 1).

Regarding the metal residues/fumes, AAS and SEM-EDX measurements performed
on four types of ammunitions, including ammunitions with composite Cu bullet and
Sinoxid/Sintox primers, revealed high concentrations of Pb and/or Cu in the residues for
all types (figures 3 and 4). The metal composition of residue indicates that composite Cu
bullets are not entirely greener as they generate high quantities of Cu, which is equally
dangerous for the environment (same threshold values with Pb for soils) but much safer
for the human health (almost 3 orders of magnitude higher threshold values compared
with Pb).

Table 1: Gas concentrations measured for typical 9x19 ammo

Ammo FMJ-SINOXID FMJ-SINTOX
Concentration [mg/g Concentration [mg/g
Gas propellant] propellant]
Cco 484.52 450.60
CO, 248.27 236.07
NO 9.46 7.86
NO, 1.57 1.51
NH3 7.56 6.01
HCN 4.32 2.97

It is also noticeable the large concentration of lead residue produced by the
ammunitions with lead bullet and lead-free primer, this indicating that a large amount of
the lead residue is generated through the erosion of the exposed back of the bullet.
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Figure 3: Metallic residues by AAS Figure 4: Metallic fumes by SEM-EDX

The morphological analysis of the metallic fumes using SEM showed that the vast
majority of the particles have diameters in the range 0.1+0.7 um, which are considered
very dangerous for the accumulation in the respiratory tract.

The study also revealed that over 90% of the solid residue (50 to 100 mg per ammo
unit) is composed by unburned or partially burned propellant and that is a serious source
of contamination especially for the outdoor firing ranges where the cleaning up of the
deposits is not possible.

Other research teams [3] evidenced that replacing the lead core of the bullets with
other harder materials, like tungsten or steel, could produce higher emissions of copper
due to the abrasion with the bore.

For large caliber and large pyrotechnic items, live measurement of the combustion
products and fumes is almost impossible because measurements have to be performed
with real life weapons in open firing ranges and they are too dependent on the weather
(temperature, wind speed, wind direction, humidity). On the other hand, the rapid spread
of products into the atmosphere gives little sample uptake for any further analysis.

However, it is possible to simulate the real firing conditions through burning large
caliber propellants for the obtainment of combustion products (solid and gaseous) in
special designed ignition chambers in which the pressure can be fitted to match cannons
or mortars.

The solid residues spread on the soil can also be collected and analyzed according to
the procedures described by Walsh et al. [4], preferable after deposition on snow.

MTA performed the analysis of the emissions for the 12 kg HCH type RO smoke
candle LF-12 and determined maximum aerosol concentration (photometrical), gaseous
emissions (electrochemical sensors) and metal content in the fumes (SEM-EDX). The
results are given in tables 2 and 3.
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Table 2: Aerosols and gases from LF 12 smoke candle

LF-12 Gas emissions
aerosols Max. conc. (ppm)
Wind  Temp. Humidity Max. conc.
(mis)  (°C) (%) (particles/cm?®) HCN  NO NG, CO  Cl
2+4 28.5 61 43 x10° 4.7 3 05 61 09

Atmospheric cond.

Table 3: Relative concentrations of elements (wt. %) in LF-12 aerosols

Elements C Al Zn Ba Pb
Relative
conc. (wt. %) 55.24 15.47 2324 3.80 2.5

The measurements revealed the presence of dangerous gaseous products, such as CO,
HCN, NO, and Cl, but also the presence of Pb and Ba compounds in the aerosols, due to
the use of Pb;O,4 and Ba(NO3), oxidizers in the igniter.

4.2. CHARACTERIZATION OF SOIL CONTAMINATION

During the last decades, numerous countries have performed the characterization of
contamination sources from the use of ammunitions in various ranges for live-fire
training or testing. By far, the Technical Co-operation Program (TTCP) program [5] run
by United States, Canada, UK, Australia and New Zealand, have brought the greatest
contribution to the development of protocols for EMs contaminated sites
characterization. Their investigations regarding EM residues in soils at training ranges
showed that TNT and its degradation products (A-DNT), RDX, HMX and AP are the
usual contaminants for the impact areas. They also showed that about 99.997 % of the
EM is transformed to non-hazardous compounds if high order detonation occurs,
indicating that UXOs and low order detonations are the main cause for the site
contamination. Another important contribution of the TTCP work was the development
of multi-increment sampling strategy and also the validation of environmental military
threshold values for explosives in soils, a valuable instrument in the context of absence of
corresponding national legislation.

But while contaminations in the impact areas are dominated by high explosives, and
this contamination can be greatly reduced by UXOs collection and disposal, the
contamination in the firing area is dominated by unburned propellants (DNT, NC and
NG) and heavy metals from primers and abrasion.

A study performed by MTA during the EDA-ERM program in the Artillery Testing
Range of the RO Armed Forces, using modern multi-increment sampling and composite
sampling techniques, indicated soil and vegetation contamination, especially with Pb and
Cu in the firing line areas (table 4). The contamination was limited to the upper layer of
the soil (50 cm) as indicated by the depth core samples collected down to 3 m and the
aquifer analysis did not evidence any transport of the contaminants.
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Related to soil contamination, aside for the degree of contamination, “fate and
transport” studies are equally important as they indicate how a contaminant behave in a
specific environment as a result of its potential to be transported, or transformed and
transported, and finally being accumulated in some media.

Table 4: Soil concentrations at artillery systems firing line

Hg Cu Pb Zn Sh Cd Cr Ni
Average on
nOtspot 016 148250 °07 16400 233 059 4326 3131
samples 8
(mg/kg)
Average on
composite 45 a3104 1277 10988 174 050 3944 2021
samples 8
(mg/kg)

During the last decade, extensive studies were performed regarding fate and transport
of munitions contaminants shifting the general opinion about the “greenness” of
consecrated explosives [6-11]. Thus, nowadays TNT and HMX are regarded as greener
explosives due to their lower solubility and biodegradability (TNT) compared to RDX.

Performing toxicity and exposure assessment for the potential contaminants is
another difficult task as the toxicity data for energetics and munitions components are not
easily available.

5 Green options for munitions in design and manufacture

Obviously, the first option in our mind for making munitions greener is the
replacement of harmful compounds. EMs and especially nitro-compounds, lead
compounds and AP were the first to blame for spreading dangerous chemicals in the
environment. Lately, a number of publications were dedicated to the synthesis and
characterization of greener alternatives to primary and secondary explosives as well as
oxidizers for composite propellants. Those were discussed in detail in reputed
publications by Klapoetke [12], Talawar [13] and finally by Brink [14] so these will not
make the object of our discussion.

What we concluded from our experience in the EDA-ERM project was that there are
very few options for the replacement of the consecrated explosives that are really taken
in account by the industry. For example, the lead azide and lead styphnate are still
produced and used in detonators and primers because their overall quantity/manufacturer
is limited and part of it could be exempted on the basis of defense applications. So,
basically the pressure for the replacement of lead compounds is generated mostly by the
users and range holders.

One of the main concerns of the industry nowadays is related to the replacement of
phthalates and stabilizers, which are requested in large quantities and are no longer
available in Europe due to REACH. Sebacates, adipates and terephtalates are investigated
as replacements as they are not yet on the SVHC list.
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Regarding the replacement of RDX in explosive formulations, in spite of numerous
new candidates presented by the academia, the industry prefers to reorient towards HMX,
which is regarded now as a greener alternative due to its lower solubility. So the focus is
on new hinders systems which could diminish HMX sensitivity and could assure
convenient and safe recovery of the original crystals. Thermoplastic elastomers could
represent a solution but the recovery of the explosive will finally involve the use of
solvents and the overall greenness of the process could be compromise.

Starting from the principle of polymers used in pharmaceutical application for
controlled drug release, MTA performed preliminary studies regarding the synthesis of
“smart copolymers” based on copolymers of acrylic acid and alkyl-acrylates, which are
insoluble at neutral or acidic pH, but can dissolute in water at 30-40 °C and basic pH
values. The results obtained so far are promising as copolymers soluble at pH greater
than 10 and insoluble at lower pH values were obtained. This “on demand” water
solubility could be used for the incorporation of explosive crystals as well as for
controlled recovery of the explosive while maintaining its original morphology.

Considering that the UXOs are responsible for the majority of the environmental
impacts, and the average dud rate is 5%, another serious alternative to the replacement of
the harmful EMs is the improvement of the fuse systems and the addition/improvement
of self-destruction mechanisms to existing fuses in order to reduce or eliminate the
UXOs.

Regarding the reduction of heavy metals contamination, having in mind that
sampling and chemical analyses are very expensive, we concluded that we could
significantly reduce that cost by knowing what we are looking for and where we have to
look. Especially for small arms training ranges, we concluded that the best option
available at this time, considering also the shortcomes of the proposed alternatives, is to
adopt smart range management systems. Databases containing information about the
chemical content of ammunition (warheads, propellants, fuzes) could be linked to a range
registration database comprising the reports of the users, with the type/number of
ammunition used and the number of lost duds. Thus, an image of the identity and
distribution of contaminants from munitions is supplied in order to develop a proper
monitoring strategy and remediation measures.

6 Conclusions

The excellent collaborative work performed within the EDA-GEM2 project
Environmentally Responsible Munitions — ERM greatly contributed to a better
understanding of the area of greener energetics and greener munitions in the Romanian
MoD. The lessons learned by performing the study on legislative impacts and drivers
revealed that the industry and the users are not always looking for the same solutions
when looking for greener products. While MoDs are mostly interested by controlling,
monitoring and reducing range contamination with explosives and heavy metals, the
manufacturers issues are more related to the provisions of the EU regulations regarding
the restriction in use of some chemicals listed as substances of very high concern.

Development of analysis procedures and infrastructure for the assessment of
environmental impact of munitions is always a difficult task especially when live
measurements are to be performed. The main solutions for the live detection of
combustion products and residues and typical results were discussed here.

55



Studies regarding the characterisation of soil contaminations usually target the impact
areas for contamination with EMs, while contamination with heavy metals and
propellants of the firing line areas is equally important.

Besides the replacement of harmful explosives from the energetic formulations,
which is always regarded as the first option, there are also some other options to consider
for reducing the environmental burden related to the use and disposal of munitions,
which could be faster implemented by the users and manufacturers.
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Abstract: The paper focuses on a very delicate subject: how to configure a kinetic
non lethal firearm by spending less money and how to ascertain its fatal injury
probability towards the target. Nowadays, due to the vast tactical improvements and
technological advances, the missions for Government personnel may also include
temporary incapacitation to the opponent as a maximum accepted trauma. It is, though,
proposed a model that easily reconfigures a lethal firearm into a non lethal one and,
also, the circumstances of its regulated usage.
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1. A perspective approach on lethal firearms. Non lethal firearms

History confirms the fact that human nature is defined, besides others, by a
conflictual state. This conflictual state is directly influenced by each individual’s desire
or by each group of individuals’ desire, because man is a social being, to satisfy their
primary needs: safety, diversity, importance and connexion. One right principle which, in
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a approximate manner, embraces the human behavior is the one that states that “Your
right ends where my right commences”. Without being able to express this principle,
early people ascertained the effects of not respecting it and, driven especially by the need
of safety, they conducted different actions, also comprising the neutralization of the
persons considered a threat.

The existing weapons, which were used in order to procure food, gained the auxiliary
role of protecting the individual or the group of individuals from the threat of their peers.
Regarding Europe, an important evolution considering the fight devices was produced
when the black powder was introduced in the continent. The black powder, according to
historians [1], [2], was introduced in Europe by the Mongolians, together with the
associated weaponry (field cannons), in the Battle of Mohi, close to the actual Romanian
borders, in the year of 1241.

A relevant moment throughout history is the appearance of the first hand held
personal weapon. It’s functioning was based on the same consequences as nowadays. A
ball was propelled by the gases produced from the explosive transformation of the black
powder. It is believed that, shortly after the black powder was introduced into Europe, the
first hand gun was conceived, on a region which now is comprised by Germany. Its name
was “hand gonne” (Figure 1). This weapon could be either fixed on the ground, or fixed
on the saddle of a horse, thus increasing its portability.

It appears that the ground fixed hand gonne was first used in 1247-1311s Spain [3],
[4]. Instead, the first usage of the cavalry mounted hand gonne was mentioned in the
manuscripts of Marianus Jacobus only in 1449 [4]. Nevertheless, there is one certain
thing. The “hand gonne” lead the way for developing the small caliber modern weapons
and changed the perspectives regarding battle engagement and fighting capacity of an
individual or of a small group of individuals.
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Hundreds of years passed until modern firearms begin being developed. Systems like
Matchlock, Wheellock, Flintlock, Percussion, Pinfire, Rimfire preceded the modern
Centerfire [4]. All of these systems had one purpose: improving the quality of the
firearms in the aspects of precision, safety, pace and manageability. The concept, though,
remained unchanged. Individual firearms satisfy the human needs.

Nowadays, people’s reaction to threat is, basically, the same. The way by which it is
manifested, though, is different due to technological and behavior advancements of the
society. While in the first half of the XX century firearms were intended to possess a
higher lethal capacity, the last period of time faced a great diversity of counter manners
to threat, especially due to the improvements of the combat body armor and due to the
complexity of the international human rights. So, a variety of requirements, like public
order reestablishment, riot control, protester repel, evacuation of people in/from outdoor
areas/confined areas, with a minimum print over the environment [5] could not by
completed by using the classical lethal weapon systems.

The new criteria quested for a new requirement: introducing the non lethal fire
weapons. This domain, simple as a concept, still generates nowadays designing issues.
This is due to the numerous fatality cases obtained after employing non lethal weapon
systems in modern conflicts [5], [6].

In the 1980s, the USA made a first important step towards the development of non
lethal systems, by the Group of Politics Assessment for Non Lethal Weapons. The first
such systems that equipped the order forces were the pepper spray and the electroshock
guns (Figure 2).
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Figure 2. Pepperspray (left) and electroshock weapon Taser® X26 (right)

A large variety of non lethal systems with different purposes exist nowadays. Of
these, an interess system is the non lethal kinetic system, which propelles a projectile
towards an opponent and has the terminal effect in the limits of guaranteeing a non lethal
strike. Because the proprieties of the human body are very different depending on the
reference area, the major issue with the kinetic non lethal weapons is that they may cause
powerful strikes (Figure 3), which, in some situations, may lead to fatality.
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Figure 3. Impact of a non lethal kinetic round (www.reddit.com)

Due to the uncertain nature of the terminal effects of kinetic non lethal systems, in
1999, the NATO group defined the non lethal weapons as weapons which are explicitly
destined for incapacitating or repeling the opponent, with a low fatality or permanent
trauma probability, or for neutralizing equipments, within the requirments of generating a
reduced impact over the environment [5].

Even though this definiton settles the fact that a non lethal system may cause death,
de scientific research domain regarding the impact of the non lethal weapons is oriented
for obtaining a lower as possible probability for causing lethal traumas. The main non
lethal systems that can produce fatality are the kinetic non lethal weapon systems [6]. By
this, numerous criteria were elaborated in order to evaluate their target effect [7, 8], [9].

The variety of the existing non lethal kinetic weapons raises the level of incertitude
for each type of ammunitions’ target capabilities. The following part will familiarize the
reader with the configurations for some non lethal kinetic systems and, also, with the
issues that those have encountered throughout exploitation in various missions.

2. Configurations for the non lethal kinetic weapon systems

There are numerous attempts on creating a non lethal kinetic firearm. Now matter
what is the propulsion system (propellant or compressed air), these firearms fire a round
that, at a certain distance from the muzzle, posess an energy that should not produce
lethality. According to NATO standards, the minimum required energy in order to
produce lethality is 79 J [6]. We could also consider a bone fracture limit, which is stated
to be 60 J [10]. In order not to provoke death, taken from exterior ballistics calculations,
the energy posessed by the ball at the required distance from the muzzle must not exceed
791.

This maximum energy limitation implied changes into the design of weapons and
ammunitions. Since the expression for the kinetical energy is known, i.e. KE=2"'m\V?
where m is the mass and V the velocity, if one consider, for example, the NATO 5.56x45
mm intermediate caliber round, with the SS109 ball which weights 4.02 g, fired from a
standard proof barrel, its energy will be around 1800 J at the muzzle and about 400 J at a
distance of 300 m (Figure 4). So, in order to reduce this amount of energy, at least four
things have to be considered:
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- reduce the mass of the projectile;

- diminish the muzzle velocity;

- design a less aerodynamic projectile;

- identify a more elastic material for the projectile.
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Figure 4. Striking velocity of a 5.56 mm SS109 ball at different distances, fired from
different weapons (Colt M16 and Colt M4) [18]

When thinking about reducing the mass, one might say that the mass of the one man
portable small caliber arms bullets are already small (up to 11 grams). They gain the
energy by being propelled with high velocities (up to 950 m/s). So, instead of reducing
the mass, a reduction in the propelling velocity should be considered in this case. A
normal trend nowadays is to adapt portable grenade launchers, i.e. 40 mm grenade
launchers, to be capable of firing non lethal rounds, with projectiles having such velocity
and mass in order not to exceed, on a specified path, the lethal energy limit.

The muzzle velocity of a projectile can be reduced either by changing the propellant,
or by changing the propelling system, i.e. compressed air. Together with diminishing the
muzzle velocity, one should consider the fact that changes in design of the projectile
should be attended. A regular projectile shape, comprised by an ogival part, is able to
penetrate the human skin [6]. So, the changes are needed to assure that, during impact
with the human target, the projectile transfers its momentum and its energy only to
produce a blunt trauma to the body, so that life threating side effects are partially
reduced.

An aerodynamic projectile will not have a great loss of energy on its path towards the
target. If the non lethal range of the round is recommended to be at a specified distance in
front of the muzzle, one must assure that the energy drop is sufficiently high so that the
risk of occurring exceeding energy impacts is low.

The materials composing the projectile define the energy and the momentum transfer
between it and the human body. So, the more rigid is the material, the more likely is that
the energy transfer mechanism is too slow, so a penetration of the skin may be
predictable. If materials composing the projectile have a very high elasticity, than the
energy transfer will be performed with a low efficiency and the incapacitation of the
target will not be produced.
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Besides the lethal energy specified by NATO, there are other concepts that can
govern the efficiency of the non lethal kinetic weapons. This is the energy density [10],
which is in fact the ratio between the kinetic energy of a round and the maximum formed
contact surface between it and the target during impact. It is considered that a threshold
of 0.06 J/mm? is required for skin perforation [10]. A proposed NATO standard [7]
correlates the impact force and the maximum contact surface between the projectile and
the target and uses their ratio, which is the normal tension, in order to estimate the
system’s effect towards the human body; it should not exceed 10 MPa.

Because it is pretty difficult to produce a kinetic non lethal weapon system that can
score high for all these considerations, which should be in a pure synergy, many
manufacturers have encountered issues with their products, issues related to the terminal
effect over the human body.

FN 303

The FN 303 (Figure 5) is produced by FN Herstal (Belgium) and it has been assigned
to countries all around the world. It is an semiautomatic, compressed air, kinetic non
lethal riot control weapon which fire a 18 mm round, designed to break

upon impact, so that the risk of penetrating the skin is reduced. This weapon was
introduced in 1993 and, since then, it had served in plenty of conflagrations: the
Afghanistan war, the Iraq war or the Lybian revolution. The producers state that the rifle
is very accurate at 25 m, has a very good probability of hitting the torso up to 50 m and
can be engaged for targets which are up to 100 m far [11].

Despite of that presentation, in the year of 2004, in Boston, the FN 303 was involved
in the killing of one person [12]. A police officer was aiming at a rioter, but the fired
round hit another person in the eye, leading to a death by massive blood loss [12]. After
trials, the Boston Police concluded that, after 300 rounds fired, the FN 303 loses
significantly its accuracy, and may produce trauma towards other sides of the body of the
person who is aimed at, or towards other human or material targets. After the killing, the
Boston Police and FN Herstal were lawsuited for a 15 million dollars wrongful death
damages. In 2007, Boston Police destroyed all the remaining FN 303s, as they were
considered more powerful and deadly than thought.

Figure 5. FN 303 non lethal weapon [11]

Alsetex COUGAR non lethal weapon

The French COUGAR 56 mm caliber kinetic non lethal weapon (Figure 6), in
comparison to the FN 303, uses a classical pyrotechnical propellant in order to launch the
projectile on its path.
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Figure 6. COUGAR non lethal weapon [10]

The projectiles fired by this weapon consist in a powder covered in a latex frame
(Figure 7), called “bliniz”. It is designed to largely expand upon impact, so that its energy
transfer mechanism should be highly efficient.
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Figure 7. The “bliniz”56 mm non lethal round 10(]

The projectile produces around 130 J at the muzzle, but due to its high expanding
mechanism during impact, its energy density was calculated to be below the skin
penetration level at a distance of 10 m.

Walther P99T

The Walther P99T non lethal pistol (Figure 8) is based on the P99 police pistol,
developed by German weapon manufacturers Walther in the year 1996. It is redesigned
in order to be able to fire rubber ball ammunition, 10x22T caliber (Figure 9), for which
the ball is pyrotechnically propelled.
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The specified non lethal range starts from about 10 m from the muzzle and the pistol
is accurate on engaging targets at a distance up to 50 m. The issue with the ammunition is
that the ball consists in rubber. The rubber, even if it possesses good elastic proprieties,
loses its mechanical proprieties after approximately one year, due to material aging.

fe

Figure 9. 10x22T non lethal ammunition (forum.guns.ru)

If engaging targets on a distance less than 10 m, the energy of the ball may produce
serious trauma to human body. So, this kind of ammunition presents a great drawback in
assuring a non lethal effect on its entire trajectory.

The three presented non lethal weapon systems are representative for the kinetic non
lethal weapons that are available all over the world. Each system has its drawback, of
course, but trials are being made in order to improve the security of that systems during
usage. Besides this issue, one should also consider the economical impact that creating a
new kind of weapon or buying a new lot of weapons has. The whole process comprises
homologation stages, testing stages, producing stages, which might be very costly and
time taking.

3. An adaptive over-caliber non lethal configuration for a pistol

In order to simplify the process of adopting a new weapon, this paper bases its
research on a patent regarding a magazine-loaded over-caliber non lethal energy
projectile initiated by projectile of the live ammunition with pivoting magazine assembly,
patent number W02000014473 Al dating from 16" of March 2000 [18]. This system,
although it looks like a good alternative to stand alone non lethal weapons, does not
present a reliable option for design and mounting on a specific platform and does not
present terminal ballistic data regarding its measured effect towards the target.

This system was recently reintroduced into debate with the manifestations in
Ferguson, USA, when a 18 year old unarmed black person was shot dead by the police
[14]. So, in order to overcome the deadly force transported by a lethal pistol, the adaptive
over-caliber non lethal system was proposed to the Ferguson Police. It is designed to be
mounted on the standard police firearm Glock® 19 (Figure 10).
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Figure 10. The over-caliber non lethal system proposed for Ferguson Police Glock®
19 pistols [15]

To be able to verify this system’s proprieties and performance, the current paper
proposes an over-caliber non lethal system adapted for the standard issue Romanian
security forces sidearm: the Cugir LP5 pistol, chambered for the 9x19 mm Parabellum
ammunition. Figure 11 illustrates the Cugir pistol, together with the mounted over-caliber
non lethal system.

Figure 11. The over-caliber non lethal system adapted and mounted on the Cugir
LP5 pistol

The adapted system consists of two elements: the mount, which is fixed on top of the
slide of the pistol and the over-caliber ball (Figure 12), which has a hole drilled on one

side that is aligned with the barrel and another 4 holes that allow it to be supported by the
4 arms of the mount.
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Figure 12. The over-caliber non lethal ball
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In order to check if the mount can withstand the weight of the ball, which is around
100 grams, a static finite element analysis simulation was taken using SolidWorks®
Simulation software. The results are shown in Figure 13.
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Figurg 13. The maximum displacement obtained on the mount by the static weight of
the ball

The solver concludes the fact that the maximum displacement of one arm is around
0.4 mm. The material does not exceed its elastic limit. In this configuration, the over-
caliber system should not comport deformations that could alter the firing process and the
safety of the shooting.

Upon firing, the 9 mm bullet will exit the muzzle and will enter the hole drilled in the
ball, which is concentric with the barrel. Due to the impulse transfer, the bullet will travel
together with the over-caliber ball towards the target, with a lower velocity and, from a
certain point, with a reduced kinetic energy.

Due to the intermediate ballistics, a consideration regarding the place where the ball
will be placed must be made. After running an assessment for the interior ballistics of the
LP5 pistol firing with Romanian 9x19 mm Sadu ammunition, the plot of the pressure vs.
time inside the barrel is illustrated in Figure 14.
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Figure 14. Pressure vs. time variation inside the barrel of the LP5 pistol with two
different kinds of ammunition [17]

So, considering the drop of pressure after the bullet leaves the barrel of the pistol, and
the recommendation that any muzzle velocity recording device should be placed at a least
4, 5 calibers distance from the muzzle, a distance of 35 mm is suitable for mounting the
over-caliber ball.

Up to this point, the non lethal proposed system looks suitable for equipping the LP5
pistol. The testing of the exterior and terminal characteristics are the next steps to be
achieved in order to assess the performance of the over-caliber system.

4. Numerical simulation for the behavior of the bullet-ball assembly

Numerical simulations can foresee the behavior of the bullet-ball assembly on the
trajectory. In the beginning, there are two important things that have to be assessed. What
may be the trajectory, the velocity during the path and what is the kinetic energy that may
be transmitted during the path towards target.

The exterior ballistics of the new formed projectile is important in order to verify the
distance it can be carried towards target. Having known the mass of the ball, which is
100 grams in this case (Figure 15), the mass of the 9 mm bullet (8 grams) and the initial
velocity of the bullet (380 m/s), the initial velocity of their assembly can be calculated by
considering the conservation of the momentum for the ideal case of a plastic impact.

[Mass properties of NL ball A
Configuration: Default
Coordinate system: -- defautt --

Density varies

Mass = 100,82 grams

Volume = 61397.61 cubic millimeters

a = 1724661 square millimeters

Principal
mmmmm
3 13) Px= 2062513
Iy = [0.83,0.55, 0.00) Py = 20646.11
1= (0.08, 0.11,098)  Pz=21751.48
Moments of inertia: { grams * square millimeters )
[Taken at the center of mass and aligned with the output coordinate system.
Loc = 20646.98 Ly = 0.63 Lz = 8405
Lyx = 0.63 Lyy = 20646.14 Lyz = 117.38
L= 8405 Ly = 11738 Lz = 2173261

Moments of inertia: { grams * square millimeters )
[Taken at the output coordinate system.
bx = 2071072 by = -0.21 bz = 79,72
Iyx = 021 Iyy = 20709.60 Iyz=111.33 “

Figure 15. The mass of the over-caliber bullet
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where:

Mpyiie: FEPresents the mass of the bullet;

suiize Fepresents the initial velocity of the bullet;

; represents the mass of the over-caliber ball;

Vo.napr represents the initial velocity after impact of the bullet-ball assembly.

The initial velocity of the bullet-ball assembly is calculated to be 28 m/s. For a ball,
using the Siacci method for calculating the trajectory of a projectile [16], the ballistic
coefficient will be 1.5. The obtained trajectory for different shooting angles have been
plotted with Matlab® and are illustrated in Figures 16, 17 and 18.
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Figure 16. The trajectory for the bullet-ball assembly, shooting angle of 1°
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Figure 17. The trajectory for the bullet-ball assembly, shooting angle of 2°
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Figure 18. The trajectory for the bullet-ball assembly, shooting angle of 5°

As it was expected, the total length of the trajectory is highly diminished. Numerical
simulations calculated that at a shooting angle of 1°, the maximum obtained trajectory is
25 m. At a shooting angle of 2°, the maximum longitudinal distance is around 46 m and
at a shooting angle of 5°, which still allows the direct aiming in facile conditions, the
maximum trajectory length will be around 100 m. This is due to the fact that the mass of
the projectile is larger, the ballistic coefficient is larger and the initial velocity is smaller.

If we consider what would the amount of energy be when the bullet-ball assembly
forms, so when its initial velocity will be 28 m/s, then one can calculate the initial kinetic
energy to be 42.3 J and the initial energy density will be 0.043 J/mm? if we consider the
contact surface to be 1/2 of the sphere exterior diameter. In both situations, the data is
below the lethality threshold stated by NATO standards [6], [10]. Due to the normal
involution of the assembly’s velocity, these values will be the highest data that may be
obtained on the path throughout the trajectory, so that the non lethal effect will be
accomplished on each distance step.

A finite element analysis was performed in order to foresee the behavior of the bullet
and the ball during and after the impact. The software used in order to achieve this is LS-
Dyna. In order to simplify the simulation, basic materials have been chosen for the
bodies involved. The bullet is considered to be consisted only of lead, so its bimetallic
jacket is neglected. The ball is consisted of 2024 T351 strengthen aluminum, on the
inside, and of Mooney-Rivlin rubber on the outside. These materials have been chosen
from the solver’s database. Since we are dealing with a axis symmetrical 3D real
situation, for the ease of computation the problem is reduced to a axis symmetrical 2D
situation (Figure 19). The chosen mesh is fine on the assumed impact area and coarser
towards the exterior of the ball. Also, an impact between the over-caliber assembly and a
rigid wall is tested.
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Figure 19. Initial configuration: the bullet (green), the ball (inner part in blue, outer

part in red) and the rigid wall (yellow)

The dynamical contact between the bullet and the ball produces a local energy
transfer, which causes different particle velocities inside the materials (Figure 21). After
a period of time of 5e-7 seconds, the assembly commences moving as a single body, with
an initial velocity of about 30 m/s (Figure 22). After a period of 2e-4 seconds, the

assembly impacts the rigid wall.
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Figure 21. Simulated contact between the bullet and the ball and between the
assembly and the rigid target
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Figure 22. Evolution of velocity after the impact between the bullet and the ball. A —

bullet velocity; B — inner ball part velocity; C — outer ball part velocity
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Each component velocities are seen in Figure 22. After the impact between the bullet
and the aluminum part of the ball, there is an energy transfer and the three components
begin marching together, but with different velocities. After the impact with the rigid
surface, due to the elasticity of the rubber, the ball bounces back, thing that is reflected in
the negative side of the velocity plot.

5. Discussions

The finite element simulation was performed with an initial bullet velocity of 380
m/s. The materials were chosen so that a perforation of the ball is not achieved.
Fortunately, the 9 mm bullet is round nosed, so it does not possess material perforation
characteristics as good as a rifle bullet, i.e. the SS109 from the 556 mm NATO
ammunition. The 2024 T351 aluminum offers good mechanical resistance and due to its
reduced density, when compared to steel, contributes to a lighter over-caliber ball mass.
The Mooney-Rivlin rubber is a hyperelastic material, which performs well during the
impact with a rigid body.

The energy transfer mechanism during the impact between the ball assembly and the
rigid target is highly dependent on the exterior casing of the ball. If the chosen material is
too elastic, the terminal effects can be diminished and if the rubber is too rigid, case that
could also be possible from the ageing of the material, the impact mechanism could
produce serious injuries to the target.

According to the numerical simulations, the presented configuration may be suitable
for the 9 mm Cugir pistol. It performs safely and it manages to transport the ball
assembly towards the target on an acceptable trajectory (up to 100 m for direct aiming).
What is still to be acknowledged is the precision of this non lethal system, the distance
for which the accuracy is satisfying and what are the real effects upon the human target.

5. Final conclusions

The non-lethal over-caliber system for the Cugir pistol may be an option for extending
the shooting capabilities of Romania’s Army sidearm weapon. Also, this system may be
extended to different kinds of weapons, i.e. the 40 mm grenade launcher. Besides the
performance and terminal requirements, there are still issues that need to be settled.

The ergonomics of the weapons is one of the issues that need a close assessment. So,
the question that arises is: is the non lethal over-caliber system suitable for firing within
keeping the ergonomics of the pistol? Economically speaking, there is a major total price
difference between a newly designed non lethal weapon and the presented adapted
platform. But is this platform going to meet the needs of the shooter, with respect to the
speed of response to different threats and to the right response depending on the
situation? Is this platform able to assure that accidental lethal rounds will not be engaged
towards the target without the express will of the shooter ?

There are, though, enough things to be accounted for in order to proceed with the
development of this system. So, the final step will be the shooting range trials, where
persons interested in it should make sure that all the important fields regarding the over-
caliber system are verified.
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SINGLE-STEP APPROACH TO PROPELLANT CHARGE DETERMINATION
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University of Defence, Dpt. of Weapons and Ammunition, Sumavska 2 a 4, Brno, Czech Repub-
lic

Abstract: The sufficient muzzle velocity of the projectile under the condition of safety
pressure is the main task to tackle during the process of small arms propellant charge
design. Customary contemporary methods comprises the multiple repetitions of theoretical
assessment-experimental shooting-results evaluation cycle. The paper presents another
single-step approach to propellant charge determination and illustrates it on the example.

Keywords: Internal ballistics, reloading, propellant charge, small arms

1. Introduction

The design of the propellant charge represents the crucial part of the small arms am-
munition production. The choice of the proper type of the propellant and the appropriate
propellant mass shall be focused the most, because of the desired power output of the
weapon system together with the requirements on safety and reliability of use (see e.g.
analysis [1]). The problem has to be solved every time when the cartridge components
are changed (the type of the projectile typically) or another lot of propellant powder or
primers are introduced. The situation become most frequent during the development of
the new type of cartridge when a wide spectrum of criteria should be followed (closely
elaborated in e.g. [2]).

Among other requirements the maximum ballistic pressure and initial velocity are
emphasized. There are quantified demands on the mean maximum ballistic pressure of
the propellant gases prescribed in the regulations as well as limiting value of its extreme.
If the three standard deviations rule is applied for the extreme values, demands on maxi-
mum ballistic pressure considering 9x19 cartridges could be approximately expressed by
numerical data in following Table 1 (piezo-electric transducer method).

Table 1.
Maximum pressure requirements*
. Maximum ballistic pressure
Regulation standard (mean + 1 assumed standard deviation)

C.1.P. tables [3] (235£11) MPa
NATO standardization agreement [4] (230+11) MPa
PTI technishe richtlinie [5] (270+11) MPa
SAAMI datasheets [6] (241+7) MPa
Czech (national) defence standard [7] (230+11) MPa
Custom development example (200+15) MPa

* the methods of measurement differ.
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The initial velocity should met the external - terminal ballistics criteria [8] (the faster
the better usually, without any adverse transitional ballistics and dispersion effects).

2. Problem formulation

In order to reach defined requirements, the design of propellant charge has to be de-
termined. In the field of the small arms the problem is generally reduced to the smokeless
powder type selection, the mass of the propellant assessment and primer with appropriate
flash impulse selection. This process is regularly carried out in cycles of three basic
steps:

- theoretical estimation, proposal;
- experimental shooting, measurement;
- results processing and evaluation, conclusion.

These cycles are repeated until the desired congruence with the requirements is
achieved (see Fig.1).

The “cycling” appears to be costly and time-consuming, therefore the single-step
method of the determination proposal should have been found to enable the objective to
be reached within just one undergoing of each step of the process.

WEAPON
SYSTEM

INFO THEORETICAL

GOAL
DEFINED

A N
CORRECTION

4

THEORETICAL EXPERIMENTAL RESULTS
ASSESSMENT SHOOTING EVALUATION

Figure 1. The process of propellant charge determination.

3. Methods

The theoretical assessment of the propellant charge could be done by several ways.
As the most effective has to be evaluated one with the balanced ratio between output
precision and input demands at the moment.

The simplest one is to stick to the reloading manuals. The advantage of the use of
manuals is the promptitude and elementariness of tabled data for the production compo-
nents, but there are also the strong disadvantages, because the manuals does not contain
information about competitor’s products and are compiled with strong focus on safety,
therefore not very accurate [9].

The most common and practical technique lies in the thermodynamic modelling of
the given weapon system. The interior ballistics action could be successfully described
by both the “western” [10, 11] or “eastern” [12, 13] models. The results of thermodynam-
ics modelling are usually reliable enough within the interval of the undiverted conditions
and are not able to cope fully with the wider changes of input parameters.
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The more “complete” solution could be obtained by the robust hydrodynamic fi-
nite-volumes codes [14], but the significant need of the amount of input parameters
decreases its applicability.

If there is a case of previous shooting done already, the results should be utilized by
the correction theory application with the empirical coefficients [15] or the regression
should take place [16].

Table 2.
The comparison of the propellant charge theoretical assessment methods.
Demands .
Method Input data Sources Precision

Reloading manuals + + —
Thermodynamic models 0 0 +
Hydrodynamic-FEM models — — +
Correction theory + — +

The safety requirement is the cardinal element of the experimental shooting. There-
fore the safe (decreased) propellant charge has to be prepared and fired first, regardless
the theoretical predictions. The validity of the propellant charge “safe level” is given not
only by the absolute value of the maximum pressure achieved, but also by the dispersion
of this values. (The shooting risk level cannot be controlled unless the uncertainty of the
maximum pressure value is known.)

Thus commonly the group of cartridges containing the same safe charge is fired in
first batch, then another batch with increased charged subsequently and further on as
illustrated in Fig 1. The expected value of maximum pressures would be represented by
sample mean of the batch, according to relation

ﬁz%ipi ’ 1)

where p stands for the maximum pressure and n for the number of shots in the batch.
Related maximum pressures variance of the tested charge would be guessed using
unbiased sample variance of the maximum pressures within the batch given by
2 _

—Ei:1(pi—ﬁ) 2

After that the refinement of the charge or the input data should be made and the pro-
cess would end while the results are acceptable and the resulting mass of the propellant
charge wg is determined. The accepting condition could be done by statistical hypothesis
testing

Sp

Ho:P=Po, (©)
where pp represents demanded maximum pressure level, by the means of the Stu-
dent’s test

(PP

~Po
S 4)
Ny
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The resources could be saved compared to abovementioned when not the batches, but
the scale of individual charges are fired. The scale has to start with safe charge and in-
crement steps should be very small to maintain safety; the range of scale should confi-
dently cover the safe charge as well as theoretically assessed charge. Then the maximum
pressure values could be guessed by the means of the regression function. When there
would be the assumption of the scale range to be broad reasonably, the dependency of
maximum pressure p on the powder mass o could be approximately replaced by the first
term of the Taylor series [17]

1 0p(w) 10°p(o) . ,
5p=p(w+dw)-p(w) T S+ TR o’ +

and then for the regression the simple linear function should be found in the form
pP=p5+ho, (6)
where f, and 3 are regression parameters.

With the use of least square method the values of the parameters could be assumed
by correspondent statistics by and b:

1 m m
b, zm(izl: pi _qiz;wijv

(w0 -a)p )

Z(“’i ’@)2

i=1

®)

b =

the constant m stands for the number of shots fired in the scale.
If the changes in variance of the maximum pressure values would remain negligible
inside the scale interval, the variance assumption could be calculated by the means of

relation
m m m 2
1 m o \2 {mz Pia; _(Zwi]( pi]:|
S T T il -0
m(m—2) i-1 i-1 >, ( u j
mZ:a)i - Za)i
i=1 i=1
The resulting mass of the propellant charge wg shall be calculated like
_ Po — b0 9)

R
b
All the statistics calculations could be done by specialized statistical application or
with comfort in the environment in some kind of widely spread economical spreadsheet
software as well, e.g. in the MS Excel the function AVERAGE is related to (1), STDEV
to (2), T.TEST to (4) and LINEST to (7) and (8), if need be the national equivalents
should be used [21].

4. Example

Let me consider the illustrative case based on situation during development of 9x19
cartridge: the velocity and in-bore behaviour test with new type of smokeless powder.
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The objective is to determine charge to get maximum pressure value approximately equal
to
pp, 0 200MPa . (120)
The theoretical and numerical analysis (based on the solution of assembled models
described in [18]) indicates that the mass of the propellant charge should be closed to
w~0,39g. (11)
The common method was carried out in four steps. The values of obtained pressures
are depicted in the Fig. 2 in a simplified illustrative way and related statistics data are
recorded in Table 3.

260

.

240
E . ¢ ®
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x
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® o
100
0 15 30 45 60

sequence of shots [1]

Figure 2. The simplified illustration of obtained maximum pressures in four batches.

Table 3.
Propellant charge determination record — common approach.
Batch Number Mass of the pro- Maximum
order of shots pellant charge _ pressure Note
number n[1] o [q] pts, [MPa]
1 15 0,27 130+ 13 safety charge
2 15 0,30 176 + 15 not accepted
3 15 0,33 221+13 not accepted
4 15 0,32 205 +14 accepted

The results of the process with single-step approach applied follow illustrated in
Fig. 3 and Table 4 in the comparable manner with Fig.2 and Table 3.
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Figure 3. The regression line constructed from scale of maximum pressures.

Table 4.
Propellant charge determination record — single-step approach.
Number | Regression Regression Maximum pres- Mass of the pro-
of shots | parameter parameter sure pellant charge
m[1] by [MPa] | b; [MPa-g?] Po s, [MPa] wr [4]
15 —334,7 1688,5 200 £ 13 0,32

5. Conclusion

The presented single-step approach to propellant charge determination does provide
the same results as the commonly used batch “cycling” approach, the values of resulting
variables are based on the same numbers of experimental shots and the resources de-
manded are significantly lower usually.

The process of the evaluation is more advanced, but still could be done easily, with-
out special software or hardware. The suppositions have to be fulfilled, especially re-
quirements on significance of system change and independence of maximum pressure
variance, but also sufficient number of shots and increment step size should be main-
tained. If doubted, further statistical testing might be performed.

However described approach is considerably distant from standardization regulations
and therefore the method cannot be used to certification examining, it can be recom-
mended as more effective way of testing during development. When used in the case of
charge verification, it could provide the value of ballistic correction coefficient besides
the commonly expected results.
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METHODOLOGY FOR DETERMINING THE PARAMETERS OF GAS ENGINE OF
AUTOMATIC SMALL WEAPONS
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ABSTRACT: Based on the quasi-thermodynamic method are displayed equations down
the pressure and temperature in the accession channel and in the cylinder of the gas
engine of automatic small weapons. Presented a methodology for determining the ther-
modynamic and kinematic parameters of the gas engine. Set the parameters of the gas
pulse and frequency of the shooting.

KEY WORDS: automatic small weapons, internal ballistics.

The gas engine which is

~Xpis b sketched in Fig. 1 is a typical
example of an open
dm\ex thermodynamic  system.  The

connecting channel is an open
_B thermodynamic system with fixed
© { borders, while tsilindrobutalnata

part has mobile border, and it is
the piston. This fact determines
the two different equations.

deil

1. Differential equations for
determining the temperature
and pressure in the accession
channel

- =
©

It is assumed that the
Fig. 1.Shema a gas engine with a short connecting temperature in the binder channel is

channel different from the temperature in the
chamber. In this case, the equation
of the first law of thermodynamics conditions of the channel will have the following
form:

@) idmjn —idmey =d (Mu)+dQW,
wherein: idmj, =CpTydmi, enthalpy is at the mouth of the barrel gases; Tp - the gas

temperature in the chamber; idMex=CpTcndmey - enthalpy of gas leaking from the

channel; Ten - temperature of the gases in the channel.
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In equation (1) is obtained:
CpThdMin —CpTchdMey =Mdu-+udM +dQ, .
The above equation is divided into words M¢nC, Teh and redundancies from which
follows:
Tpdmin dmey chh dMgh | dQw

@ “TarMor “Mer ~ Ton * Man * € I MeRTer
From the above equation is determined differential temperature

3) dTen =,\T/|°:h Kch jdmm (k—1)dmex —(k-1) g?wh}
The current value of the temperature in the chamber is calculated by the expression:

Ti=Tia+(dT),

To obtain the differential equation for determining the pressure it is necessary to use

the differential form of the characteristic equation bearing in mind that the volume of the
channel is constant. Should,

dp_d™m ,dT
@) o, T
By substituting (4) into (2) is obtained,
K Tpdmin _k Mex dmey dpch +(k— ) dQw
TenMeh Mceh - Pen MchRTeh -
For differential pressure finally obtained:

5) dpen =k £t [Tb dmin - dmex} ()%
chRTch

The change in pressure in the chamber is calculated by the expression:

pi=piat+(dp). ;

2. The differential equations for determining the temperature and pressure in the
cylinder space of the gas engine

It is assumed that the temperature in the cylinder of the gas engine is different from the
temperature in the binder channel. In this case, the equation of the first law of
thermodynamics conditions of cylinder gas engine will have the following form:

(6) idm, —idmey =d (Mu)+ pdV +dQy ,

wherein: idmj, =CpTchdmin It is the enthalpy of the gas inflow channel; Tep - the gas
temperature in the channel; idMeyx=CpTgendMey - enthalpy of gas leaking from the
channel; Tgen - the gas temperature in the cylinder of the gas engine.

For equation (6) was prepared:
CpTehdMin —CpTg endMex =Mdu+udM + pdV +dQy .

The above rovenstvo is divided into words MC, T, and redundanciesfrom which it

follows:

Tehdm; dmex dTgen dMgen dVgen dQ
7 k—tchMin _, OMex “~'gen , ~7gen , n  1y—""9€N , (g1 w .
) TgenMgen  Mgen Tgen  Mgen k= ( )MgenRTgen
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From the above equation is determined differential temperature.
Ten ) dm; dm, dVg en dQ
8)  dTgen=Tgen|| k=1 | =0 —(k—1) == —(k—1 k-1) 2
( ) gen gen|:[ Tgen JMgen ) gen ( ) ( ,MgenRTgen
The current value of the temperature in the chamber is calculated by the expression:
Ti=Tia+(dT),
To obtain the differential equation for determining the pressure is to be used it
underlying the differential form of the characteristic equation,
K TendMin K dmey :dpg en +dVg en
TgenMgen Mgen Pgen Vgen
For the differential pressure to give a final:

av, dQy
k—1)—2 4 (k-1 )
+(k=1) 5~ —+( )MgenRTgen

Tdm; dm, dVgen dQ
9 d = kS = eX g k-1 W .
© Pgen pgen|: TgenMgen Mgen Vgen ( )MgenRTgen
The change in pressure in the gas engine is calculated by the expression:

pi=pi1+(dp), ,

Below shows the results of calculated made with displayed equations to determine the
pressure and temperature in the accession channel and the cylinder of the gas engine
"Kalashnikov" 7.62 in Created opportunity from time to time step, which is calculated
intra- ballistic process flowing into the barrel of the gun.
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Fig. 2. Amendment of the pressure in the barrel of a "Kalashnikov"
7.62 - above in the accession channel-average curve and cylinder of
the gas engine - as a function of time.

Figure 2 shows the change in pressure in the barrel - above defined equation of state
and the expression

(e QehMeh o dMex  dV ~ dQu
dT=(k DT( MRT dy M V  MRT)’
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in the accession channel-average curve determined by the equation of state and the
expression (3) and the cylinder of the gas engine - as defined by the equation of state and
the expression (8).

Determination of other parameters related to gas engine
Ignoring the strength of the return spring as it is much smaller than the gas, the path of

the piston of the gas engine during the gas pulse is determined by the expression:

(10) _ Pgen fpi

2
Xpi i =" Aty +Vpj 1Al +Xpi i1 5

pi
wherein: Pgen is the gas pressure in the gas engine; fpi - the area of the piston
crown; Mp; - the mass of the piston and prison; Vp; - the speed of the piston; Aty - time

interval, which is calculated in the process barrel.
Fig.3. It shows the result of calculation of the path of the gas piston engine of a
"Kalashnikov" 7.62 as a function of time during the gas impulse.

i —
) _
j /

O T T T T 1
0.00075  0.001 0.00125t 0.0015 0.00175  0.002

X, mm

Fig. 3. Path of the gas piston engine of a "Kalashnikov" 7.62 as a
function of time.

The speed of the piston is determined respectively by the expression:

f R
(11 vpii:pg P Aty +Vipiia -
mp|

Figure 4. It shows the result of the calculation speed of the gas piston engine of a
"Kalashnikov" 7.62 as a function of time during the gas impulse.

After the expiry of the gases, their impact on the piston is stopped and it continues to
move backward momentum, as it is applied on only the power of the recoil spring.
During this period the movement of the plunger is described by the following equations:

FSp 2
(12) Xpi i . Aty en+Vpii-1Atg. en +Xpii-1,
pi

E

(13) Vpii :i?Atg.en +Vpii-,
Mpi

wherein: Fgp the force of the recoil spring.
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Fig. 4. Amendment of the speed of the gas piston engine of a
"Kalashnikov" 7.62 as a function of time during the pulse.

In figure 5. It shows the result of calculations for the road and the speed of the gas
piston engine of a "Kalashnikov" 7.62 as a function of time during recharging.
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Fig. 5. Amendment of the speed and path of the piston
(convex curve) of the gas engine "Kalashnikov" 7.62 as a
function of time during the process of refueling.

It should be clarified that the initial speed with which the kinematic parameters are
calculated in the process of recharging, is actually the last value of the speed obtained at
the end of the pulse. This speed can be reported in Figure 4. and itis 5.75 m/ s.

The path which takes the piston during the entire pulse (together with the period of the
leakage) is 4.96 mm. The path which takes the piston during the period in which the
bullet is moving between the exhaust outlet of the gas engine and the end of the barrel
(that is the main part of the pulse) is 0,17 mm. The impulse and the process of recharging
in many different time intervals. By ignoring resistances that cause the process of
ejection of the cartridge and insertion of a new cartridge in the chamber, the time interval
for which the recharging is carried out is about 0,01 s. The period of the entire pulse
takes about 0,00108 s., And the period during which the bullet is moving between the
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exhaust duct and the end of the barrel takes about 0,00016 s. In other words, the period of
the pulse is from 100 to 600 times shorter than the period of recharging. Time interval,
which calculated the processes in the barrel and the gas engine is 0,00000236 s, and the
time itnterval, which calculated parameters of overcharging is 0,0033 s. i.e. the difference
is 1400 times.

As a criterion for authentication results displayed using skorostrelnosta. From
Fig. 5 shows that the time for one cycle (shot and recharging) of a considered example
(AK 7,62H39) is about 0,1 s. In this case, for skorostrelnosta was prepared

60 _60_ 600

the time one cycle in seconds 0,1 ’

It is clear that the speed of the shooting a composite indicator of automatic weapons.

quantities shot for 1 min =
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ABSTRACT: Based on the quasi-thermodynamic method is displayed equation to de-
termine the pressure in the rocket engine using liquid fuel.
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In the chamber of the rocket engine using liquid fuel - Fig. 1, fuel and oxidant enter the
liquid phase it is assumed that there is a surplus of oxidant. With the engine in a closed
circuit camera in entering and gas from gazgenerotora. Excess oxidant passes into the gas
phase, but not by combustion but by evaporation under which absorbs heat. Absorbed
heat by evaporation of the fuel and oxidant involved in burning more account in
determining the specific heat of combustion. For example, the specific heat of
combustion of kerosene with liquid oxygen is four or five times less than the specific
heat of combustion of kerosene by oxygen gas. In this case, having in mind that the
volume of the combustion chamber is constant, the equation of the first law of
thermodynamics will have the following form:

1) dQ-+udmyg +idmgg —idmey =d (Mu)+dQox +dQu,
where dQ imported heat of combustion; dQ. - a elementary amount of heat
necessary to evaporate the excess oxidant; dQy- heat loss; udmg=cpTdmg, - internal
energy of gases produced by combustion; idmgg -enthalpy of the gases of gasgenerator;
idmex=C,Tdmex - enthalpy of the gases expiring;T - the gas temperature in the
chamber.

Fig. 1 Scheme of rocket engine with the
necessary indications.
Accompanying example was developed

with the following data:
/m'f ":( Dena=0,2M ; Lena =0,4 M 5 dex =0,05m ;
L Vena[10,0125 m? ; riv, 140 kgfs : =15

In equation (1) was prepared:
Hydmygy +¢, Tdmyg, +CpTdmgg —CpTdMex =Mdu+udM +dQox +dQyy .
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H, is the specific heat of combustion of fuel and oxidant.
The above equation is divided into words Mc,T and cuts out what follows:

_yHudmg | dmg dmgg_ dmey _dT  dM 4y dQox 1y dQw
2) (k-1 RTM T M +k M k MooT M +(k 1)RTM+(k 1)RTM'
Taking into account that dM =dmg+dmyy +dmg,—dm, from the above

equation is determined differential temperature,

qu:(k_l)Hudmfu +(k=1) drl\r;lgg (k-1) dr|\r/]|ex dnl\}lox (k-1) dQox (k1) dQw

RTM RTM RTM
Finally gets:
— (k1) Hudmy, _ dQox dQw) Tdmey
3) dT=(k 1)M( RT +0dmgg —dmey RT RT, M

Equation (3) represents the differential equation for determining the change in
temperature in the chamber of the rocket engine using liquid fuel.

The current value of the temperature in the chamber is calculated by the
expression:

Ti =Ti_1+(dT)H.
For calculating the current pressure value using the equation in the form status:
_RMT
p_ V .

In the figures 2, 3 and 4 show the results of numerical experiments conducted
with equation (3). The curves show the change of parameters during the starting process,
the regime and spiraea engine. Numerical example is developed with data on fuel
kerosene and liquid oxygen oxidizer.

Fig. 2 is a change in the average temperature in the chamber of the rocket
engine liquid propellant at different fuel supply as a function of time.

3500
3000
2500
« 2000
F 1500
1000 Fig. 2 Amendment to the
N temperature as a function of
500 > time in the combustion
chamber of the rocket engine
0 T T ‘ liquid propellant at different
0 0.02 0.04 0.06(| fuel supply as a function of
t, s time.

Fig. 3 shows the change in pressure in the chamber of the rocket engine liquid
propellant at different fuel supply as a function of time.
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Fig. 4 shows the change of mass of the working substance in the combustion
chamber of a rocket engine with a liquid fuel as a function of time.
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Fig. 5 shows the change of the pressure in the chamber in three different ways of
putting - typically, a stepped manner and continuously in a linear law. The latter is used
linear law amending the submission of fuel and oxidizer.

The displayed figures can trace the logic of the development process and to conclude
on the adequacy of the equation (3) and mathematical model as a whole. To check the
verification of the equation (3) and computational methods are generally made
calculations for engine NK-33 (Nikolai Kuznetsov - 33) who works in a closed circuit.
The results obtained are as follows:

- Chamber pressure - calculated value 142,6 at, factory worth 142 at, difference 0.43%j;

- Tractive force - calculated value 161,6 t, factory worth 154 t, difference 4.7%;

- Specific impulse - calculated value 298,6 at, factory worth 297 at, difference 0.55%.

The vast difference, for traction due to the fact that they have not reported any losses
in the nozzle of the engine.
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OPTIMIZATION OF PROJECTILES MOTION IN A VACUUM ACTIONABLE BY A
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Abstract: The trend of obtaining a bigger projectile range involving significant weight
increase of the gun since they are subjected to stresses its systems (barrel, elastic connection,
carriage etc.) increases substantially upon increasing the kinetic energy of the projectile leaving the
cannon barrel. A solution to remove these easements, such as increasing the range does not affect
the weight of the projectile, lies in equipping projectile with a solid propellant rocket motor, to be
put into operation after the projectile leaves the cannon barrel. This provides increased initial
impulse of the projectile and therefore it’s range, leaving unchanged the cannon and thus energy
dimensions and weights of the rolling artillery components. In this paper, we approach the problem
of determining the optimal timing of commissioning of the rocket engine acceleration subject to the
maximum range for projectile motion in a vacuum.

Keywords: reactive system, rocket, ballistics, cannon barrel, optimum momentum.

1. INTRODUCTION

Resolving the problem in the vacuum movement interests because there are situations
in which the solution provides, at least in a first approximation, information on the best
time of commissioning of the rocket engine acceleration. Studying the problem in case of
air movement is made using assumptions of the fundamental problem of exterior
ballistics. In this case the optimal timing of commissioning can cause near-actual
conditions using optimization methods. It also can highlight the influence of various
parameters on the optimal timing value.

The following are studying the movement of this type of projectile using simplifying
assumptions:

a) the motion is in vacuum only under its own weight, considering that the vector g
is constant;

b) consider the life of the accelerator is very low, in this range the dominant force is
traction of the engine; It can be admitted in first approximation so that the fuel is
consumed instantaneously and that the direction of speed remains virtually constant
during the active period.

Therefore, in a current point P, on the trajectory has an increase continuously of the
speed module, from the V -7 at the value (V +AV)-E , in which the path denoted 7 by

the unit tangent vector at the point P , and

AV :V*"“[“A_TJ @

m
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where V* is the actual speed gas out of the rocket engine nozzle, Am= s the mass
g

of solid fuel, and m* %2 is the mass of the projectile after consuming propellant

reserve.

2. EXPRESSION OF RANGE FOR THE PROJECTILE EQUIPPED WITH
AN ENGINE ROCKET IN A VACUUM MOTION

It is considered that the movement of the projectile is composed of two phases: the
first phase is moving of the projectile fire from leaving the cannon barrel to the
commissioning of rocket engine; the second phase of the motion starts when the rocket
engine operation stop.

Since it has been found that the supply of propellant is consumed instantaneously, it
is clear that the position of the projectile and the tangent to the trajectory at the beginning
of the second phase coincides with the end of the first phase. To study the movement in
the first phase it is contemplated that the projectile is launched from the point O1 with

speed V_o (figure 1). The plan of fire is defined system Oqxy with horizontal O1x and

the vertical axis Oqy ; vector Vg axis angle is 6y the angle of projection.

AN
V.
P 7] 6&:
Vo
04
’
A
Ch ) X
—4 >
014 XLA éA c c
X >

Figure 1. The range of the projectile equipped with an engine rocket

The differential equations of the projectile motion in vacuum

X=0, 2
{y:_g! ( )
with initial conditions t=0, x=y=0, x=Vp-coséy, y=Vp-sinéy results:
X=V -cosé =V -coséy 3
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y=V-sind=Vg-sinfg—-g-t (4)
and integrating once again:

x=Vp -t-cosép (5)
y=V0-t-sin60—%-g~t2 (6)
where to get known trajectory equation:

y=x-196p - ————+x° @)
2-Vy -cos” &

Differentiating equation (7) relative to x give

t99=t990*%‘x ®)
Vo -cos” &

which @ is the angle formed by the tangent to the trajectory at a point with Op1x axis.

It is noted that instead of the independent variable, t, can be selected one of the
variables x or @. The following is taken as an independent variable angle 6. The
equations of motion in relation to variable € obtained from relations (7) and (8):

2 2

V5 -cos
X:OTHO-(tgﬁotgﬁ) 5)

2 2

Vy -cos” &y
Vo oos" (2, 2 :
y=2 (10’ —10%0) ©)

From equation (3) is obtained speed of the projectile at a current point, P, of the
trajectory:
cosdp
V=Vg-——— 9
0 cosd ®)
and from relations (5) and (5°) results dependence of the variables t and the angle
o:
Vo . 1
t=—-sin(lfp -6)—— 10
R (10)

where 6y =60 =-6

In point P, occurs the instant rocket engine operation, so that the speed of the
projectile becomes:

V1=V +a4aVv

or in view of (9)

cosé,
V1=Vo- cosg

+AV (11)
The movement of the projectile in the second stage is related to the system P&n

(figure 1).
In relation to this system, the second phase trajectory equation of motion is:
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n=igo-— 90— —.£2 (12)
2-V~-cos™ 0

Fall coordinates Cp of the system P&r, respectively =& and n7=-y, must

verify equation (12) result

) _Vlz-sinZH. _2-V12-00526’.

A
A g g

y=0 (13)

Equation (13) is an equation which can determine value of &p . Retaining solution
that makes sense physical in problem, obtain:

2 .
V.~ -sin260 .0
o=t 1y 1+229—§ (14)
2.9 vV, sin© o

so that the total range of the projectile launched from point Oq is:

2 .
V., -sin26 .q-
X:x+<§A:x+1—~ 1+ 1+% (15)
29 Vv -sin© @

where, taking into account the relations (5), (6°) and (11), resulting in the end:
g-X(0)=(p -sindp + 4V -sin@)- (Vg -cosé + AV -cose)—
~V - Av-sin(dy —6)+ (Vg -cosé + AV cosh)x (15°)

x\/(vo -sindp + AV -sin@)2 —2.Vg - AV -tg@-sin(dp — )
or by dividing both sides by V2

o) X0 _X(0)_g-x

=(singp +v-sing)-

(Xmax A ﬁ VO2
g
-(cos +v -cos@)—v -sin(dy — 6)+(cosy +v -coso)- (15™)

(sindy +v-singP —2.v g6 -sin(dy - 0)
which was introduced notation:
v= A (16)
Vo
V2
and it was considered that % = (Xmaxx/o is maximum range with Vg speed of the

projectile fired in the absence of the second phase, when the projectile is not equipped
with rocket engine.
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3. THE OPTIMAL MOMENT OF COMMISSIONING ROCKET ENGINE
FOR THE PROJECTILE MOTION IN A VACUUM

3.1 Problem formulation

The resulting expression of the range is a function of the # angle that defines the
projectile position when operating with rocket engine on the trajectory and hence lasting,
t of the first phase; other dimensions, for example Vg, 6p, 4V, in the expression
(15%),0r v, 6p, in the expression (15°’), are considered in the following as parameters.

So, if you are given the initial conditions (Vo ,6’0) and the value of extra speed, AV

to determine the optimal momentum of commissioning of the rocket engine it is
necessary to study the extremes of function D= D(¢9) from condition

d
—DI(#)=0
4500 7
who can be written

1
f1(0)+ -f2(0)=0 17
1(0) 70 2(0) a7)
where:

£1(0)=v2 -c0s20+2-v - cosdy - cosO

cos? 2]
cos.2 [4

cosép
cosé

+v-(3—4~cos€0~sin29) +v2-sin29}-v-sin9

f2(¢9)={c05290 +
f3(0)=sin? @y +2-v-coséy -sin@-1gH+v2 -sin% o
Rationalizing the equation (17°), finally gives:

(1+2»v2)»c056 6+6-v-cosdy -cos® 6’—[sin 20 +v2 (zcosz % +lﬂ»cos4 0-

—2<v»(l+3»c052 Ho)»coseo -cos3 9+(2—3-c052 24} +v2)»cos2 24} -cos? 6+

+2-v-cos® @ -cosd—cos? gy =0
equation admitting roots coséd=coséy and cosd=-coséy thus in the end equation
(17) becomes:

(22—25)@(2):0 (18)
using the notations:

z=c0s0, 79 =cosd (19)
and

di(z):(l+2~v2j-z4+6-v-zo423—(1—315+vzj-22—2~v-zo-z+z§ (20)

Equation (17) admits roots 6=0g, 6=n—-0g, 6=-0g, 6=m+0q . Of these, last
three roots are foreign, second and fourth having respect and corresponding distal third of
the second point of intersection of parallels to the axis Ox (distance OCgp ).
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The other roots of the equation (17) are given by equation cD(z):O. Based on
Descartes's theorem, the analysis variations signs polynomial number ¢>(z), that
equation has two positive roots or none. To locate these roots is considered polynomial
expression:

_do(z)
T d

®1(2) - :4-(1+2-v2)-23+184v~20-22+2»(3-zo —l—vz)-z—2~v-zo

Since ®(0)>0 and ®(1)>0, ®1(0)<0 and ®1(1)>0 if there are two positive
roots they will be smaller than unit.

We note these two roots z3 and zp (21<22); if both roots are contained in the
range (zo,l), then these roots correspond to two points on the trajectory; a corresponding

lower root nearest point of origin and root larger, corresponding a point more distant of
origin.

To determine whether roots z are located in the variable domain of existence
zg <z<1, it is necessary to analyze the sign:

d)(zo):(v+2)-zg-[2~zg-(l+v)—v}

knowing that the other end of the range it has d(1)=(v+2-29)2.
Obtained following cases:

A) 20 > 20, CD(ZO)>O,
B) zg < 20, CD(ZO)<O,
C)zo =120, ®(z0)=0,
where
2= |

2 (v+1)
i.e. the

0™ =arccos v
2-(v+1)

However, the sign analysis tool for function
@1(26) = 2~26 ~(v+ 2)(\/7%}

cases distinguished:

aAv>=; @1(25)>0,
byv<=: @1[2’6)<0,
C)v:%, @1(25):0
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3.2 Solving the problem in different cases
a) Case v>05

For zq =z we have (1)1(25) =0 and @1(26) >0 which means that 0<z1 <z() and

z3 :26 . It is noted that in this case the function (15°) has a maximum point zo = 28 ;

therefore the maximum range is achieved if the rocket engine operates on leaving the
cannon barrel.

If zg >26 then z7<zp <zg, so that the function (15”) has a maximum point
z=1z(; therefore maximum range if the rocket engine works, also on leaving the cannon
barrel.

If zg<z{ so 0<zy<zg<zp<1 then the function (15°) has a minimum point
z=zg and an absolute maximum point z=2z5. To achieve maximum range, it is

necessary that the rocket engine is operated at a point of the trajectory whose position is
defined by 6=062 =arccoszy (figure 2).

v

05

10 20 30 40 5 60 70 80 O

Figure 2. Function X for v=0,7
v2

0
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b) Case v=0,5

For zg=z, that is 00 =659, we have d)(zf)jzo and @1(26):0. The

equation ®(z)=0 thus has a double root (21 =29 = 26) . The maximum range obtained

if the rocket engine is operated on leaving the cannon barrel. The same situation occurs

in the case z( >z() when the equation d(z)=0 has no root in the area (zq,1) figure 3.

g-X
A
2
Vv
0 v=05
3,0
25 09 =450 0
00 =55
0 =357 0
20
20 0o =65

00 =00 ~659°

— -
- -

15

10

0,5
10 20 30 40 50 60 70
Figure 3. Function % for v=05
Vo

¢) Case v<0,5

For zg >z() the equation d(z)=0 has two real roots z; and

v

zp, or either in the

domain (zo,l). In figure 4 are plotted roots of the equation, ©2 =arccoszp and
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01 =arccoszy for different values of v and 6g; 62 =—arccoszp and 61 =—arccoszy
are foreign roots and corresponding to the maximum distance OCAp, .

0140,
80

70
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30

20

66 68 70 72 74 76 78 80 82 0p
Figure 4. Functions 61(6p,v) and 62(6g,v)
From what has been stated that, v<0,5, the inclination of importance demarcating
egr where the maximum range is obtained by operating the rocket engine in a given

point on the trajectory or in the moment when leaving the cannon barrel.
4,  CONCLUSIONS

The results obtained are qualitative given simplifying assumptions mentioned at the
beginning of the paper. Considering the aerodynamic forces and the fact that growth of
speed AV is not instantaneous, the rocket engine operating at a certain time, lead to
correction of these results sometimes in rather small limits.
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It is expected that when the real movement of range addiction variable 0 for
different parameter values 8g and V have the same character, modifying obviously

limit values, 66, 66* and egr.
The results of the study of the motion of the projectile in a vacuum are as close to
reality as the drag force is less than the weight of the projectile. Such situations are

found, for example, when the projectile has a better aerodynamic shape, a weight of

50-+100Kg and a speed of up to 200+ 250% ; also when the heavy weight projectile is

fired of initial high speed, over 1200+1500%, when most of the trajectory is great

heights, above 8--10km, where the air density is very low.

REFERENCES

1. Belega, B. - Research regarding the timing optimal commissioning engine
active-reaction of a projectile to achieve maxim range, phd. thesis, Military Technical
Academy, 2010;

2. Fleck, V. - Balistique Exterieure, ENSIETA, Brest, 1993,;

3. Larco, C., Stefan, A., Pahonie, R.C., Nicolaescu, I. - Coupled transient analysis
of a uav composite wing, Proceeding of International Conference AFASES 2015, pp.
481-486, ISSN, ISSN-L 2247-3147, Brasov 2015.

4. Moraru, F., Moraru L., Scobeniuc(Belega) B. — A mathematical model for
computing the trajectories of rockets in a resistant medium taking into account the earth’s
rotation (I). The vector eqution of rocket’s motion with respect to an Earth-Linked
Geocentric Frame — MTA Review, vol. XX, no. 2, Jun 2010, p. 75-86;

5. Moraru, F., Scobeniuc(Belega) B. — A mathematical model for computing the
trajectories of rockets in a resistant medium taking into account the earth’s rotation (II).
Mathematical model. MTA Review, vol. XXI, no. 3, Sept. 2010, p. 135-150;

6.  Moraru, F. — Note referitoare la calculul traiectoriei proiectilelor cu accelerator
racheta. Stabilirea unor relatii pentru perioada activa si segmentul pasiv final, Buletinul
Academiei Militare, no. 4, Bucharest 1971;

Nitd, M.M., Moraru, F., Patraulea, R. - Airplanes and rockets. Design Concepts, Ed.
Military, Bucharest, 1985

100



AN APPROACH FOR ESTIMATION OF THE GEOMETRICAL PARAMETERS OF THE
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Abstract: - In this paper is made an attempt for more detail explanation of the mechanism of the
wearing in the cannon barrel bore. The dominant process of wearing in the middle of the cannon
barrel is a high-velocity movement friction. An statistical model is worked out for the influence
estimation of the geometrical parameters of the cannon barrel bore. The wearing of the bore influ-
ences to the ballistic characteristics of the cannon.

Keywords: - wearing out, ballistic

1. Introduction

Ballistic parameters of the artillery systems are constantly changing due to the
wearing out of the cannon barrel during the exploitation process. This change can be
studied with the help of statistical modeling methods. The aim is to make the link
between the number of shots and the wear that can be used to estimate the degree of
wear, respectively, to make a quantitative assessment of the technical condition and
readiness for combat artillery weapons.

The wearing of the working surface due to friction at high velocity movement occurs
in the form of complex and multi-variant in content and parameters physical and
chemical processes and defines the exploitation reliability of the technical system.

2. Mechanisms of wearing at high-velocity movement friction

The friction of hard bodies at velocity of sliding of over 100 m/s is a borderline case
of external friction [6, 8]. A characteristic feature of this type of friction is the intensive
heat exchange at the contact area. In some cases the contact temperature can reach the
melting point of one of the materials subjected to the friction. In that case the friction
parameters of the participating elements will be defined by the properties of the melted
film.

On both surfaces of friction — the barrel bore wall and the projectile guiding elements
— a sharp asymmetry of temperature fields is observed. The thickness of the highly heated
surface layers of the projectile considerably exceeds the thickness of the analogically
heated surface layers of the barrel bore wall. Since the cannon barrel possesses better
mechanical properties and melting point of the cannon steel is much higher than that of
the copper alloy of which the projectile guiding belt is made, the wearing process occurs
by ‘applying’ thin surface layers from the projectile belt onto the barrel bore walls [3, 8].

As a result of the high temperature of the rubbing surfaces, at the borders of contact
appears intensive plastic deformation. In some points of the real contact area occur local
centers of melting which, with increasing the projectile velocity, grow into bigger melted
sections of considerable area at the contact borders. Thus, the friction surfaces wearing at
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high velocity friction is the result of worsening the mechanical properties, high adhesion
and transferring of highly heated and melted thin surface layers on the barrel bore.

Due to the wearing of the guiding belt, the middle part of the barrel bore (the cannon
muzzle half of the barrel bore) is covered with a thin film (adhesion residue). At first
sight, at those conditions of friction, there should not be any wearing in the barrel bore.
However, the experience and the study of the artillery systems barrel bores show that
there is wearing of the bore.

One of the main reasons for the occurring of the cannon barrel bore wearing process
is the availability of high thermal tensions in its surface layers, resulting in high
temperature gradients. The thermal tensions bring about the cracks formation in the
rubbing surfaces of the barrel bore which later grow bigger and cause particles from the
bore surface to detach and tear off. At high velocity friction in the bore, with increasing
the velocity of sliding, especially with the systems with higher muzzle velocity, the
points of the microroughnesses on the barrel inner surface get melted. During the next
firings, the barrel unlike the material, transported by the guiding belt, has not been heated
yet to the melting point and is covered with a thin film, thus no further melting of its
surface layers can occur.

The borders of the friction contact are the guiding belt friction surface and the film
surface. The heated section and the melted film on the surface of the barrel bore are
oxidized, turn brittle and are easily separated mechanically. The film appears after the
high temperature friction process completion. The barrel bore surface wearing in the
form of cracks formations happens much more intensively since the temperature gradient
is much higher.

3. Statistics modeling of the wearing process at high velocity friction

Having analyzed the mechanisms of wearing in the mid-section of the cannon body,
it becomes obvious that in the muzzle (second) half of the barrel bore the adhesion
residue from the guiding belt is smaller and more evenly spread over the internal surface.
Therefore, when carrying out the passive experiment, the measuring of the degree of
wearing is made at six cross-sections, perpendicular to the axis-bore line and located at
different distances from the muzzle of the barrel bore .

In order to model statistically the wearing process in the mid section of the cannon
barrel bore of 12 artillery systems M-30, six cross-sections, located at 600 to 850mm
from the muzzle have been measure diametrically at every 50mm. The measurements
have been taken during exploitation at every 1000 shots [4].

Taking into consideration the experience accumulated and the physico-chemical
nature of the wearing process of the cannon barrel bore, the graphic interpretation of the
correlation ‘wearing - number of shots’ appears as a parabolic or a step curve with a
symmetry axis — the abscissa. The mathematical modeling of wearing, using equations of
a higher range functions and particularly one-factor-models of non-linear regression,
turns out to be much more adequate compared to the linear approximation of the process
[5].

As the variety of non-linear correlations is very big, we have focused on several
kinds of polinoms. The assessments of these polynom coefficients are usually defined by
the method of the smallest squares (MSS) [2]. With the MSS we get assessments which
are adequate, not displaced and effective.
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Coefficients of linear regression have geometric interpretation. The proportionality
factor is the slope of the rights and free member is the value of the observable magnitude
at a zero meaning of the control value.

Functional equation of theory:

n

o 2 k k

Yx, =8 taX+aX +otax = a x 1)
k=1

To find the coefficients of the regressive equation (1), a system of four normal linear
equations is created

n n n
Zy_xZ:be2+aZ xi?’ )

n n n n
2 y.x.?’:cZ 2ib Y Cray x
N N

After solving the systems normal equations (2), the following results are obtained for
the assessment of the coefficients of the regressive equations (1), which are usually
presented in a table.

For each of the coefficients of the regression is calculated significance as actual
check null hypothesis that the relevant ratio is zero. The verification statistics has
Student’s distribution. If any of the coefficients obtained with negligible significance, the
corresponding independent variable can be excluded from the analysis without
significant loss of information.

The evaluation of the obtained model are based on the following parameters: the sum

of the diversion squares of each measuring Yij of the predictive value Jy :
n 2
SSE = jél(yij - 37x) ; 3)
the sum of the diversion squares of average values in groups V; :

2

SSR = j%l(yx —vi) ; @)

the sum of diversion squares of all measuring Yij of their average value ¥; :
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SST - ,-%1 (v - )2 (5)

R-square can be defined as a ration of the sum of diversion squares of each measur-
ing of the predictive values and the total sum of the square of all measuring

N 2
5(9 —y') g(y--—?j
- =1 x—Yi _j:1 ij —Ix ©)

quuare =R" = 2 =1 2
n - n -
jél(yij B yij jél(yij - yij

the best indication of the approximation quality after summing of the additional coef-
ficients in model

n-1 i(?x—ixi) 2 n-1 Zn:[y”_yx]z )

=1

adjusted R =rl=—=- = 7 =

square K_1.n N2 n— %
Z(yij_yij Z(yij_yij

]

a square root of the average square error or the standard error of the regression

RMSE \/ ! E( g )2 ®)
= — 2 i -y
nokj=tv¥ X

Based on the resulting curves from the experiments, a comparative analysis can be
made of the selected models and respective residuals of the empiric correlations. The
graph of the regressive equation are shown in fig. 1.
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Fig. 1 Graph of the wearing model of a diametrical cross-section, located at 850 mm
from the muzzle depending on the number of shots.
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The resulting regression equation can be applied to solve the main task of internal
ballistics [1]. This will consider the effects of wear on the cannon barrel bore on its
ballistic parameters. Using the algorithm [1] it is shown a graph of the change in pressure
and muzzle velocity depending on the distance traveled of the projectile, taking into
account the wear of the barrel bore in fig. 2.

The muzzle velocity (V) reducing under the influence of factors wearing out is pre-
sented in fig. 3. Despite the small amount of wear in the middle part of the barrel there
are some preconditions for reducing the pressure of powder gases and muzzle velocity.
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Fig. 2. Graph of the pressure and muzzle velocity depending on the distance traveled
of the projectile.
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Fig. 3. Graph of the muzzle velocity as a function of projectile motion.

4. Conclusion

With the resulting regression equation it can research the cause - effect relationships
between quantitative variables. Pursuant to the methodology of statistics analysis of the
regressive equations, we can find the best values of the indices: SSE; R-square; Adj R-sg;
RMSE. Then we can choose the adequate model made with the regressive correlation (1).
The use of the regression equations allow to investigate the influence of the wearing
process at high velocity friction. The graphic interpretations are shown in Fig. 1 and Fig.
3 give to visually assess the impact of wearing on ballistic characteristics of the cannon.
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The regression equation can be used to predict the value of wearing out at a certain
value of shots. In this way it can improve the system for maintenance of the cannon
barrel and control life cycle of products.
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Abstract: The management and maintenance of ammunition stockpiles face many issues
mostly related to the aging of the stored units and many other factors, related to the defense
reform, include changes in the security environment and reductions in the number of
security forces. The complexity of the situation increases because the armed forces also
procure ammunition: defense reform implies the destruction of surplus ammunition
stockpiles, but standardization or modernization requirements simultaneously call for the
procurement of modern ammunitions.

And the answer that have to answer logistics is to dispose the surplus ammunitions or to
retain them in stockpiles? This paper give an answer.

Keywords: demilitarization, disposal, obsolete ammunition, surplus ammunition, economic
aspects

1. Introduction

As an expensive commodity the ammunitions generate costs throughout its entire life
cycle: from design to purchase, storage, surveillance and proof, handling, and use, and
potentially all the way through to the ammunition’s disposal. This implies adopting a
‘whole-life management” approach to ammunition [1].

Logistics require the armed forces to procure more conventional ammunition than
they use and to store until the time they are used or retired.

The management and maintenance of such stockpiles face many issues mostly related
to the aging of the stored units and many other factors, related to the defense reform,
include changes in the security environment and reductions in the number of security
forces [7]. The complexity of the situation increases because the armed forces also
procure ammunition: defense reform implies the destruction of surplus ammunition
stockpiles, but standardization or modernization requirements simultaneously call for the
procurement of modern ammunitions. Also the production technology requires lengthy
production runs and it is often procured in large quantities to anticipate the eventual
demands of a state’s security apparatus [7].

These factors altogether produce surplus ammunition in many states and Bulgaria is
no exception.

These surplus ammunitions require reliable disposal — the end-of-life tasks and
actions for residual materials resulting from demilitarization operations, encompassing
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the process of redistributing, transferring, donating, selling, abandoning, or destroying
military munitions [8].
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Figure 1 Ammunition life-cycle management
Source [1]

Despite other disposal initiatives, often surplus ammunition stockpile eventually
requires demilitarization — the act of removing or otherwise nullifying the military
potential of ammunitions [8]. Such action is to be carried out in a safe, cost effective,
practicable, and environmentally responsible manner [8].

In this meaning, the demilitarization of ammunition is an example of a process where
personal safety, environmental concerns, ethical dimensions all of them relevant at both
the policy and function levels, but also economic aspects.

And while safety and environmental issues is well recognized because they are
reflected directly into the society, the economic aspects often remain in the sidelines.

2. Economic aspects of ammunition demilitarization

The demilitarization process of obsolete ammunition in Bulgaria is related with many
problems. The problems could be consolidated in two main areas connected with each
other:

- legislative base;

- technology level of facilities for demilitarization.

The problems with national legislation base are well recognized in. The main
problems related to the legislative base are terminology problems — most of the standards
[4, 8] in the area of ammunition use the term “demilitarization”, but the Bulgarian
legislation introduce the term “utilization”.
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The terminology difference per se is not problem, but the problem is that Bulgarian
legislative base in theses parts, related to the ammunition demilitarization doesn’t follow
philosophy of STANAG 4518 [8] and as a result we have costs for demilitarization [3, 4]
20+50% higher than average indicative costs on supposition that technology level in
Bulgarian companies is not higher — the Bulgarian companies don’t offer technologies
with levels higher than level Il [5] and the salaries of the workers involved it’s not high.
The reason for this increment is for one side monopoly of the national companies
(according to the national legislation it’s impossible to carry ammunition for
demilitarization outside), but the main reason is that legislative base limited the
companies performing contracts in technology terms. Some times the regulation forces
the companies to perform open burning/open detonation rather than other techniques, and
sometimes in reverse. And the driving motive is not the economic efficiency, neither
safety nor environmental issues, but imperfect rules in legislative base, as “...propellants
are burned out...”. And the company has to burn all the propellants in the lot, instead to
produce fertilizers for example.

Table 1.
Indicative demilitarization costs [5]
Ammunition Indicative Costs, Remarks
Nature euro/tonne
Less than 20 mm calibre
Small arms am- -
munition 101-529 Dependent on technique and economy of
scale
Fuzes 237-1039
Propellant 856 A_Ithough conversion to commercial explo-
sives may lead to cost recovery
Warheads Costs after removal and destruction of
: . 101-529 -
(High explosive) cartridge cases
Cannon and me-
dium calibre 419-757 20 mm <105 mm
Pyrotechnics 1654

The lower technology level of companies involved in demilitarization also affects the
price, but this affect mainly to the safety. The unplanned explosions at munitions sites
and factories confirm that. Practically, we have unplanned explosions related to the
demilitarization every year in last decade [9].

Last years in Bulgaria, excess stockpiles of obsolete or unserviceable munitions have
reached a level requiring demilitarization on an industrial scale, often in a race against
time, because the ammunition tends to become unsafe with age.

This last trend it’s not well recognized in logistics structures in Bulgarian MoD and
we don’t have differentiation between obsolete ammunitions — which are unserviceable
and which are obsolete due to defense reform in generally meaning. All of them have to
be demilitarized (or utilized), including these that repair will cost up to for times lower
than demilitarization, and moreover sometimes we demilitarize high valued ammunition
items that are not needed at this moment, but would be needed after ten years for
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example. Unfortunately, the legislative base doesn’t insist for economic analysis before
any act and as a consequence the Ministry of Defense suffers financial damages.

The decisions like this should be taken after economic analysis and we propose
mathematical model to support.

3. Mathematical model

To provide the support needed mathematical model should:

- encompass all the factors that should be considered;

- generate retention limits for individual items, as well as a group of items;
- develop estimates of costs and other factors.

To do this we developed standard net present value model with modifying the
expression for revenues from disposal.

Generally, the model should give the answers of two questions:
- Todispose or to retain?
- How many years to retain?

And the answer of first question seemingly is simple enough — if the net value
(disposal savings minus retention savings) is negative — retain, if positive — dispose.

Formulation of this mathematically is:

N(n) = DS(n) — RS(n) ()
where:

N (n) — net present value;

n — the year of stock being into consideration for retention;

DS (n) — savings from disposing of stock for future year, n;

RS (n) — savings from retaining stock for future year, n;

In turn for DS (n) we have:
DS(n) = SS(n) + SR(n) (2
where:

SR (n) — salvage revenues, depending for annual training requirements in future
years.

And for SS (n) we have:
SS(n) = Z(d)Cr R)(AC)(Q)(M) @)

where:

(d) — discount factor;

(TR) — expense for training requirements;
(AC) — expense for storing;

(Q) — expense for qualification (if needed);
(M) — expense for maintanance (if needed);

In turn for RS (n) we have:
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RS(M = 2 (@[TRYU) + AE] @
where: "

(U) — unit price;
(AE) — administrative expenses for procuring.

4. Conclusion

Using of this model we can trades disposal savings against retention savings and we
are able to compute economic retention limit. Nevertheless that many of the addends are
not easy to estimate, this model will be an useful tool for decision-makers.

Evaluation of this model will be performed next year.
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The European Union (EU), almost a quarter century after ratification of the
Maastricht Treaty, slowly and methodically has become a key factor for international
security. Successfully interaction between military, political, economic and social
instruments in the field of security raised EU in the position of peacekeeper, not only in
Europe, but also in Asia and Africa. Taking responsibility for overcome the crisis, post-
conflict reconstruction and delivery of humanitarian aid to the destitute populations in
different parts of the world, define EU like the organization with the widest influence in
the system of international relations.

Lisbon Treaty turned the European Security and Defence Policy (ESDP) into the
Common Security and Defence Policy (CSDP). The main innovations of the treaty aimed
at the gradual establishment of a common European defense. Current possibilities for
conducting missions have been expanded till: Humanitarian and rescue; Conflict
prevention and peacekeeping missions; Peacekeeping missions; Crisis management;
Disarmament; Advice and assistance in the military field; Stabilization after the end of
conflicts.

A mutual defense clause has been introduced for the first time. Two restrictions was
accepted:

» Clause does not affect common security policy and defense policy of certain
Member States concerned, namely those who traditionally maintain neutrality;

» Mutual defense clause does not affect commitments made in the framework of the
North Atlantic Treaty Organisation.

At present, the EU has three options for conducting operations:

* Independent operations without the use of NATO resources - using one of the
operational headquarters provided by the Member States;

* Operations using the resources of the common assets and capabilities of NATO -
based on the " Berlin Plus" ;

* Operations led by the EU Operations Centre.

The formal elements of the Berlin Plus agreement include:
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* A NATO-EU Security Agreement that covers the exchange of classified
information under reciprocal security protection rules;

* Access to NATO planning capabilities for EU-led operations;

* Availability of NATO assets and capabilities for EU-led civil-military operations;

* Procedures for release, monitoring, return and recall of NATO assets and
capabilities;

* Terms of reference for using NATO’s Deputy Supreme Allied Commander Europe
(DSACEUR) for commanding EU-led operations;

» EU-NATO consultation arrangements in the context of an EU-led operations
making use of NATO assets and capabilities;

» Arrangements for coherent and mutually reinforcing capability requirements, in
particular the incorporation within NATO's defence planning of the military needs and
capabilities that may be required for EU-led military operations.

Improvement of logistic support for EU operations, activation of the "Berlin Plus" is
the ability to exploit the opportunities of the NATO Support and Procurement Agency
(NSPA). The Agency is guided by supported by three basic principles: consolidation,
centralization and competition. Consolidation is ordering larger quantities in order to
save resources for delivery. Centralization — don’t need to use multiple suppliers of
goods and services. Competition is ensure that our customers get the best quality at the
lowest price.

NSPA develops its activities in three major areas:

» Weapons and equipment - provides support for a wide variety of weapon systems
and equipment;

* Logistics of material resources - provides the performance of the entire logistics
chain - from delivery to recycling (destruction);

« Logistics operations.

NSPA has got business relations with Organisation Conjointe de Coopération en
matiére d'Armement (OCCAR). The Organization is an international organisation whose
core-business is the through life management of cooperative defence equipment
programmes and consolidates 6 currently Member States: Belgium, France, Germany,
Italy, Spain and the United Kingdom. OCCAR currently manages eleven important
armament programmes with a total operational budget in 2015 of about € 3.4 Billion.
Programmes with influence over logistic capabilities are:

* A400M — A Tactical and Strategic Airlifter - The programme has been officially
launched and integrated into OCCAR in May 2003. The current intention of the Partici-
pating States is to procure a total of 170 aircraft made up as follows: Germany 53, France
50, Spain 27, Turkey 10, UK 22, Belgium 7, Luxembourg 1 (Luxembourg is represented
by Belgium within the OCCAR A400M Programme). The delivery schedule extends to
2024,

* LSS - Logistic Support Ship - it is a logistic support ship programme for Italy. LSS
will offer an extraordinary capacity and a high degree of flexibility at low support cost in
various scenarios. It will be conceived since the beginning of the design phase with
enhanced “dual use” features, fit for traditional military tasks and able to intervene also
during peace time, supporting Humanitarian and Disaster Relief Assistance Operations
(i.e. modular hospital, electrical power/drinkable water ashore and containers). The LSS
will be capable of supporting a naval Joint Task Force, to support disaster relief opera-
tions, to provide medical support (NATO Role 2 LM) and to transport naval and aviation
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fuel, fresh water, ammunitions, lubricating oil, food, spare parts and 20 ft ISO containers.
The delivery of the LSS is planned for 2019.[15]

The European Union in recent years constantly expands its cooperation with interna-
tional organizations (UN, NATO, OSCE, African Union and others) and hardly works on
the gradual establishment of a common European defense. As expected, the strategic
partner of the EU in the field of defense is NATO.

On November 22, 2004 at a conference for application of military capabilities was
taken a decision to build the 13 EU battle groups possessing capabilities for two parallel
operations.

To determine the possible nature of future operations, the necessary operational ca-
pabilities and form of using military forces were developed five scenarios:

- Large-scale operations in the maintenance of peace;

- Humanitarian intervention of high-intensity;

- Regional wars in defense of European security interests;

- Prevention of attacks involving weapons of mass destruction;

- Defense of the EU, which provides protection to the four largest airports, two larg-
est ports, ten at key energy facilities and the entire capital of the member states, including
EU headquarters.

The next important step in building of European armed forces is approved the request
for the creation of Synchronised Armed Forces in Europe (SAFE) by the European
Parliament. They will be built on common standards and interoperability. SAFE is based
on voluntary participation and combine civil and military capabilities.

One element of security and defense policy is connected with the creation of a Euro-
pean rapid operational force (EUROFOR). The main intend is to implement the so-called
“Petersberg tasks”, including humanitarian, peacekeeping and peace-imposing opera-
tions. They include units of armed forces of France, Italy, Portugal and Spain. The struc-
ture of EUROFOR includes the Headquarters staff battalion, battle group and supporting
entities. The core of the battle group is Portuguese infantry battalion. It is equipped with
wheel armored vehicle "Pandur 11", 84 mm man-portable reusable anti-tank recoilless
rifle "Carl Gustav”, anti-tank guided missile “Milan", 120 mm. mortars and 160 parts of
other trucks.

The combat support include 155 mm. Artillery battery with maximum fire range up
to 40 km. (Spain), air defense platoon, armed with missiles "land - air" "Mistral"
(France), intelligence units (Spain, France), squad for radio-electronic combat, engineer-
ing company and signal platoon (Italy) CBRN platoon, formation of psychological opera-
tions, military police and CIMIC (Spain).

Logistic support is carried out by transport and recovery unit, medical unit (role 2).
The air medical evacuation and strategic transportation is provided by Portugal Air
Force. Strategic transportation by sea is ensured by Spanish Navy.

Eurocorps was created in 1992 as the concrete implementation of a political will that
has developed since the 1950's. The Eurocorps comprises military contributions from its
five member states: Belgium, France, Germany, Luxembourg and Spain. Additionally,
four states are associated: Greece, Italy, Poland, Turkey, and have thus pledged to
contribute personnel to the staff. HQ Eurocorps took part in SFOR and KFOR missions
in former Yugoslavia. At the beginning of the third millennium it is now available as a
Rapid Reaction Corps HQ for both the EU and NATO. The European Corps is not
subordinate to any other military organization. It is deployed on the authority of the
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Common Committee representing the member nations, the Chief of Defense, and the
Political Director of the Ministry of Foreign Affairs. The Corps can also be deployed at
the request of the framework nations. Eurocorps is capable to participate in all types of
future operations: disaster relief, humanitarian aid, security assistance, low intensity
conflicts, peace keeping, medium intensity conflicts, peace restoring and enforcing up to
high intensity conflicts. The Eurocorps command posts are capable of commanding
multiple battalions, brigades, divisions and army corps level troops.

On 2 October 1995, was finally materialised process about creation of Multinational
Maritime Force (MMF). The Commander of EUROMARFOR (CEMF) will be ready to,
when activated by High Level Interministerial Commitee (CIMIN), conduct a rapid
integration of the assigned Force and the subsequent early establishment of a EU
maritime capability, with a special focus but not limited to the Mediterranean Theatre
and its approaches, in order to support primarily the EU security and defence
requirements in the maritime domain by means of:

- Crisis Management. Including conflict prevention, crisis response (e.g.
humanitarian and disaster relief and non combatant evacuation), post-conflict
stabilization and peace support operations (peace-keeping, peace-making, peace-building
and peace-enforcement);

- Cooperative Security. Including all operations to contribute to prevent conflicts and
develop regional security and stability through dialogue, confidence-building, and
increased transparency;

- Maritime Security. Including all operations to contribute to the maintenance of a
secure and safe maritime environment (maritime security operations; maritime situational
awareness; maritime interdiction missions; protection of freedom of navigation;
protection of critical energy infrastructure and sea lines of communication).[4]

The European Air Group (EAG) is the only independent air-minded organisation in
Europe. It comprises the Air Forces of 7 European nations: Belgium, France, Germany,
Italy, the Netherlands, Spain and the United Kingdom. The Group has got links with
many other organisations and nations. The EAG undertakes projects and studies in order
to identify realistic ways to improve the interoperability between member nations.

After a meeting of defense ministers of the countries of the Weimar Triangle
(Germany, France and Poland) - Ursula von der Leyen, Jean-Yves Le Drian and Tomas
Shemonyak in Schwielowsee, near Potsdam, in a joint statement, they informed that they
will support creation of more powerful European policy on security and defence. The
ministers agreed to observe the implementation of the decisions of the summit of NATO
in Wales last year. Among these solutions is the creation of special vanguard of rapid
reaction forces numbering several thousand people who should be able to deploy
anywhere in the world for 48 hours.

Based on the current political uncertainty in Europe, ministers of defense of the
Visegrad countries - the Czech Republic, Hungary, Poland and Slovakia signed a military
pact to coordinate defense planning and creation of a common military unit that operates
under the auspices of NATO and the EU. The warhead of Visegrad battle group will be
ready by 2016. It will consist of 3,000 troops from four countries. It serves as a milestone
for defense cooperation in the area of training, exercises and capability development.

In the context of military policy is created Balkan Battle Group (HELBROC), con-
sisting of military units from Bulgaria, Cyprus, Romania and Greece. Technical agree-
ment on the creation of the group was signed on 13.11.2006 by the defense ministers of
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the four countries. Bulgaria participated with infantry company. Bulgarian officers and
sergeants are serving at the headquarters of the Balkan battle group. Ukraine joined in
HELBROC later.

Without a comprehensive, well-planned and rehearsal logistic system no one opera-
tion can succeed. Logistic embraces all aspects of support in the theatre in operation,
from the initial deployment of forces to its withdraw, covering the resupply of consuma-
ble items (food, water, fuel, ammunitions and etc.), the maintenance and repair, transport
and medical care.

The operational environment for EU-led military operations is likely to be
characterised by long distances and consequently long Lines of Communications, limited
infrastructure, difficult terrain, hostile climate, scarcity of basic facilities and limited or
nonexistent host nation support (HNS). More than of one military operation may occur at
the same time, anywhere in the world, possibly involving more than one Host Nation and
lasting for protracted periods. All these conditions determine challenging scenarios that
may have a considerable impact on the size of the logistic effort necessary to sustain the
force and to enable it to operate effectively. In this environment it is necessary to assume
austere conditions, mainly in the initial phase, especially in Life Support.

The main factors affecting logistic support are: Civil-Military Activities; Availability
of Resources; Readiness; Legal Aspects; Human Rights and Gender; Interoperability;
Standardisation; Protection of the Logistic Chain and Environmental Protection

There are various ways to implement logistic support from a fully multinational
integrated logistic support to purely national support. The chosen mode depends on the
type, scale, and size of an operation, and on the characteristics and factors affecting
logistic support. Prerequisites are:

- Multinational logistic solutions - to optimise the logistic footprint commensurate
with the operational needs;

- Interoperability — is consisted as a broad framework that includes military, civil-
ian and military-civilian aspects;

- Standardization of material, recourses, services and procedures.

Limitations for multinational logistic support usually are: Supply with ammunitions,
explosives and chemical weapons; Supply with pharmaceutical and medical materials;
Maintenance.

Troop’s contribution nations are responsible for ensuring that forces assigned to EU-
led military operations are fully supported and fit for task. Usually they deploy national
support elements (NSE) that provide logistic support to their national forces deployed in
EU-led military operations. NSE is under the command of national authorities.

The basis of the effectiveness of logistics support to those multinational military
forces of EU compliance with the uniform principles and standards prior bilateral or
multilateral agreements. Contracting is most often used for maintenance of weapons and
communication systems, health services, expertise, training of professionals, strategic
movement and transportation, air medical evacuation service stations, air or sea landing,
maintenance of infrastructure, customs and border control and others. Some logistical
activities can be outsourced to non-government organisations (NGOs) and companies. If
the area of operation does not exist legitimate government, maintenance is carried by
concluding individual agreements with local suppliers. Contracting opportunities depend
on the equipment available in the area and the reliability of local trade organizations.
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The use of common structures, mechanisms and maintenance agreements allow con-
siderable savings in the provision of national forces and expand the opportunities for
improving the quality of logistics support. They generally minimize operational costs and
supplies and help reduce national forces and means of logistics in the area of operation.
In certain cases, the cooperation of the resources of the countries participating in the
European military forces.

Procedures supply markets are very specific due to the following reasons: The de-
mand is based on the mechanisms of public procurement; The limited number of suppli-
ers; Duration of product development; Specific requirements in support; The strategic
nature of some technologies.

European Union notes the readiness to establish a European system of security of
supply. Consider options, permanent warehouse for the CSDP, which currently serves
only new civilian missions to be improved by extending and improving the availability of
the stored equipment. For this to achieve better synergy between military and civil activi-
ties, where appropriate, while respecting the different chains of command and the differ-
ent nature of civilian and military missions.

By 2020 EU countries will have a number of new logistic strategic capabilities such
as: A400M and C-17 transport planes and A330 air tankers. Today EU countries have
only five C-17 transport planes which can carry the heaviest loads — the UK is leasing
them from the US (which has over 200 C-17s). Transport planes are crucial for most
types of military operations, including humanitarian missions. For example, one of the
reasons EU governments could not get aid quickly to South East Asia after the 2004
tsunami was the lack of long-range transport planes. Aircraft are very expensive to main-
tain. So the EU could set up a shared pool of transport aircraft, starting with the 180
A400M transport aircraft which six different EU countries plan to buy. The fleet would
be available to EU members, to the EU collectively or to NATO. To save money, some
countries could operate their A400Ms from one main base, using a single planning,
servicing and logistics organization to support the force. The European Defence Agency
is already drafting proposals for pooling some A400Ms. Meanwhile NATO is planning a
similar arrangement for a fleet of C-17s — the alliance would jointly own the planes, and
it would operate and maintain them at one central location instead of spreading the air-
craft and maintenance centres all over Europe. These planes could be put at the disposal
of the EU under pre-agreed rules between the EU and NATO.

Committee on Foreign Affairs to the European Parliament notes the limited progress
made in projects of pooling and sharing. Admires is progress in the field of refueling in
the air using Airbus A330 Multi Role Tanker Transport (MRTT). Unfortunately, only a
very limited number of countries - have participated so far in this project (France and
UK). Under the plan to build armed forces of Belgium, the country will buy three aircraft
Airbus A330 Multi Role Tanker Transport (MRTT) this year. It is expected that in 2016
two aircraft Airbus A330 Multi Role Tanker Transport (MRTT) to replace Boeing 707 in
the Spanish Air Forces. In December 2014 it was announced that Netherlands Air Force
chose Airbus A300 - MRTT to replace KDC - 10 in 2020.

The outsourcing of services such a food, service, health and medical support, suply,
maintenance, infrastructure and engineering support is one aspect of streamlining logis-
tics. However, an even more challenging aspect of logistic and the outsourcing to private
actors in the provision of services to military units in international operation. Under what
condition can private civilian contractors be send abroad? Unfortunately there aren’t
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“safe” rear areas behind the frontline where civilian can move around in relative safely.
In modern hybrid war it is increasingly difficult to distinguish enemies from friends.
Private participation within or bordering upon the battle zones also complicates responsi-
bility in relation to the Geneva Convention and other parts of international human law.
The main disadvantige of the proces is that military contingents become dependent on
external actors who follow primarily economic interests. Other important part of process
is how fast politicaly and military leaders can activate the contracts they had previously
signed with companies. In most cases, private companies do not have enough own capac-
ities but buy them on the other market. In crisis situations and during the preparation
phase for operations, the market usually reacts with an increase in price levels and a
decrease in offers. The use of contractors to support military operations includes a risk of
contract failure to deliver the contracted support. This fact must be considerable planning
and co-ordination during all phases of an operation between relevant EU actors, Troop
Contribution Nations (TCNs) and the Host Nations (HN). Very importal principle in
planning process is that the contractor support may mainly, but not exclusively.

It is of key importance that the commanders defines precisely comprehensive
operational requirements at an early stage in cooperation with TCN and to agree with the
service providers in advance binding legal consequences which result from deficiencies
in the performance of service. Inherent possible risk related to the specific nature of the
tasks led in EU-led military operations should be considered and it should be examined
in each case whether the contract should address specific circumstances (state of war,
terrorism, massive public disorder) in order to guarantee its implementation by
contractors even in deteriorated security environment. It may also include the right of
service providers to outsource work to local sub-contractors, but the Prime Contractor
has to guarantee the quality of the service.

Pre-mission support solutions enhance readiness, reduce crisis response time, may
provide additional benefits for risk reduction, and limit price escalation. Since, EU-led
military operations would likely require rapid deployment, pre-mission support solutions
will facilitate planning and deployment, and empower the OpCdr to meet support
requirements for rapid deployment of EU military forces. In addition, standardized
statements of work should be prepared that can be tailored to the requirements of the
particular EU-led military operation to allow swift tendering. Military commanders and
planners should be aware of the specific requirements to implement an effective and
efficient CSO in the planning and execution of military operations. [4]

“Athena” is a mechanism which handles the financing of common costs relating to
EU military operations under the EU's common security and defence policy. It was set up
date by the Council of the EU on 1 March 2004. The rules on contributions to “Athena”
are set out in article 41.2 of the Treaty on the European Union. Member states contribute
an annual share based on their Gross National Income. “Athena” is managed by an ad-
ministrator and under the authority of a Special Committee made up of representatives
from the member states contributing to the financing of each operation. The mechanism
can finance the common costs of EU military operations as well as the nation borne
costs, which include:

* HQ implementation: travel, administration, locally hired staff, IT systems, public
information, Force Headquarters deployment and lodging;

« For forces: infrastructure, medical evacuation and services, identification;

* Reimbursements to/from NATO or/ and other organizations.
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“Athena” can also finance costs relating to the transport and lodging of forces, and
multinational headquarters below FHQ level, if the Council decides.

“Athena” may also finance the following:

* Barracks and lodging/infrastructure, essential additional equipment, medical ser-
vices, acquisition of information (theatre level intelligence, reconnaissance and surveil-
lance, including air to ground surveillance & reconnaissance and human intelligence);

« Other critical theatre-level capabilities (demining, chemical, biological, radiologi-
cal, and nuclear (CBRN) protection, storage and destruction of weapons).

European defense cooperation is an important part of the solution to reduce both na-
tional duplication and European capability gaps. There are Pooling & Sharing projects of
the European Defense Agency. This projects work on a European level but are focused
mostly on one specific capability and one cooperation domain A second tendency are the
regional forms of defence cooperation. The forms of regional defence cooperation are
mostly focused on maintaining the existing military capabilities within the cooperating
countries. The comprehensive permanent structure makes it possible to have deep but
balanced forms of cooperation (and gives a drive to even deeper cooperation possibili-
ties) and as such a better cost-benefit ratio while retaining national autonomy on the
operational level. Cooperating at a regional level between a limited number of neighbour-
ing states of equal size and/or with a common vision on defence is also much easier than
on a European level. This doesn't mean that regional defence cooperation couldn't be an
interesting stepping stone for again more defence cooperation from a European perspec-
tive.
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Abstract: There are present a investigation of possibility for using the finite elements
method (FEM) for definite the frequency of cross vibrations to the barrel of the small arm in the
report.

Key words: vibrations, small arms.

In the last decade other countries have made researches about increasing
effectiveness on the battle weapons , they have proved the big effect from the transversal
vibrations on the barrel to the group and the accuracy on the target . The transversal
vibrations are turned to be one of the main reasons for reducing the accuracy of the
shooting, because of sagging the barrel in the horizontal and vertical level , and for
reducing the grouping, because the bullets get out of the barrel in a different stage of the
movement of the muzzle part.

In Republic of Bulgaria this kind of research haven’t been made yet and that why in
this document it is investigated the possibility of using the method of ending elements
for determination the frequency of self-transversal vibrations on the barrel of the
shooting weapons.

For determinating the frequency of self-transversal vibrations , the barrel is accepts
for a pole with complex section , stably attached on the one end and free from the other.

The existing similar models for determinating the frequency of self-transversal
vibrations on the barrel of the battle weapons have these following disadvantages:

* their formulas are applicable only for cylindrical or tapered barrels and they can’t
be used for barrels with complex form;

 the models don’t offer formulas for determinating the frequency of self-
transversal vibrations on the barrel in presence of added mass lying on it;

« the target that is placed on that research is to verify convergence of results from
frequency of self-transversal of barrel of small arms, the results from using the method of
the final elements and the results from the experimental shootings.

The target of research is:

« creating a model of a real barrel with software product based on the method of
the final elements and the frequency of self-transversal vibrations of the barrel;

« conduction of experimental shootings and the frequency of self-transversal
vibrations of the barrel;

* processing the results and assess the adequacy of the model.

True the researching is imputed the following restriction: it is explored only the
secondary frequency of self-transversal vibrations , influencing the grouping on semi-fire.
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The creating of three dimensional model on the barrel is realized with the program
SOLD EDGE ST3, for base is used a real existing ballistic barrel , designed for rounds
7,62x39 model 43 year.

On the program NX 7.5 NASRAN is committed the separation of the three
dimensional model of the barrel in elements. For barrel, designed round model 43 year,
are used 10 point elements with length cathetus 8 mm. The total number of the elements
is 7600, and for the points are 14362. For the add weights are used 10 points elements
with length cathetus 2 mm, there for the number of elements and the points are as it
follows: for weight with mass 0,027 kg - 3612 elements and 7356 points: for weight with
mass 0,054 kg - 6476 elements and 11462 points, for weight with mass 0,081 kg - 9455
elements and 15796 points. For weight with mass 0,105 kg - 11398 elements and 18640
points. For weight with mass 0,204 kg - 20700 elements and 32112 points. For weight
with mass 0,303 kg - 29752 elements and 45125 points. For weight with mass 0,406 kg -
44758 elements and 66867 points. For weight with mass 0,506 kg - 51673 elements and
76738 points.

For the analysis of the two barrels is used steel mark 50 Pa with the following
characteristics: flexural modulus - 2,16.105 MPa; density of the material - 7840 kg/m3;
yield strength - 748 MPa; ultimate tensile strength - 980 MPa.

For the weights used steel 45 with the following characteristics: modulus of
elasticity — 2,0694. 10° MPa; density of the material - 7829 kg / m; yield strength - 129,5
MPa; ultimate tensile strength - 262 MPa. Data on the barrel: weight - 1,123 kg; length to
the point of attachment - 0,496 m; outside diameter at the point of attachment - 0,03 m;
inner diameter of the channel - 0,00762 m. For maximum pressure in the barrel channel
is accepted value Pmax. cp = 2800 kg/cm?.

e-9-OP8-[-vo. &%

v

Figure 1: Ballistic barrels three-dimensional model, using cartridges 7,62x39mm.

Place the maximum pressure is 471 mm from muzzle cut. The attachment of weight
to barrel is carried out in four points, which corresponds to the actual attachment.
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Calculations were performed with real tables with weights placed sensor that: 0,027 kg,
0,054 kg, 0,081 kg, 0,105 kg, 0,204 kg, 0,303 kg, 0,406 kg, 0,506 kg.

A A e

A A A A dard

Figure 2: Scheme of experimental investigation devices disposal.
1- computer (program “Lab View 8.5”),; 2- DAQ - measurements plate NI USB-6211
— National Instruments; 3- measurements amplifier Type 2635 — Briiel & Kjcer, 4- cable;
5- base for ballistic barrel; 6- censor for vibrations measurement.

The experimental study was performed in an indoor shooting tunnel in the workshop
"Small and anti-aircraft weapons" in Central artillery technical testing ground (military
unit 26940 - Stara Zagora). FIG. 2 is a schematic of the deployment of the equipment
used to conduct the experimental shooting.

Results from a theoretical study, done using a computer model and experimental
study are presented in Table 1 and FIG. 3.

Results obtained from the computer model and the experimental study of the second
frequency oscillations own cross ballistic barrel, designed for cartridges 7,62x39 mm.

Table 1
Results obtained from the computer model and the experimental study

Results of Results of the computer Relu_ts of Results of the
the experiment
. model S computer model
experiment examination

Distance from end of
barrel to the mass [m]

Relatively
mistake [%6]
Second
frequency [Hz]
Relatively
mistake [%]

Second
frequency [Hz]
Second
frequency [Hz]

Second
frequency [Hz]

Mass of added weight on barrel — 0,00 [kg]

0 | 428 [ 449 | -4.9065 |
Mass of added weight on barrel 0,027 [kg] Mass of added W‘[al'(%?t on barrel 0,054
0 408 422 -3.4314 392 404 -3.0612
0,01 414 427 -3.1401 400 412 -3,0
0,02 418 432 -3.3493 408 420 -2.9412
0,03 420 436 -3.8095 410 427 -4.1463
0,04 422 440 -4.2654 418 433 -3.5885
0,05 426 443 -3.9906 422 438 -3.7915
0,06 427 443 -3.7471 426 442 -3.7559
0,07 428 445 -3.972 428 442 -3.271
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s e Restuhlgs of Results of the computer efp?;rit;g);t Results of the
z o . model L computer model
S 2 | experiment examination
EE i~} w — w w _
= < < EY S S >3
=5 ° ° s & ° ° s &
g2| §¢ §2 2 sz s S
S| 88 8§ S 2§ 2§ 5%
ZE| Pz | Pz | gz 52 Bz | g2
0 g g g E g g E
0,08 429 448 -4.4289 428 447 -4.4393
0,09 430 448 -4.186 428 448 -4.6729
0,10 430 448 -4.186 430 448 -4.186
0,11 430 454 -5.5814 430 455 -5.814
0,12 429 451 -5.1282 430 455 -5.814
Mass of added weight on barrel 0,081 [kg] Mass of added WFI'(%?t on barrel 0,105
0 382 392 -2.6178 376 382 -1.5957
0,01 392 402 -2.551 382 393 -2.8796
0,02 398 402 -1.005 394 404 -2.5381
0,03 406 420 -3.4483 402 414 -2.9851
0,04 412 427 -3.6408 408 423 -3.6765
0,05 418 434 -3.8278 414 431 -4.1063
0,06 420 440 -4.7619 422 438 -3.7915
0,07 426 444 -4.2254 424 443 -4.4811
0,08 427 446 -4.4496 426 446 -4.6948
0,09 428 447 -4.4393 428 447 -4.4393
0,10 430 447 -3.9535 428 447 -4.4393
0,11 430 454 -5.5814 429 454 -5.8275
0,12 429 449 -4.662 428 448 -4.6729
Mass of added weight on barrel 0,204 [kg] Mass of added WFL%T on barrel 0,303
0 358 359 -0.27933 350 347 0.85714
0,01 368 372 -1.087 360 361 -0.27778
0,02 378 386 -2.1164 378 375 0.79365
0,03 390 398 -2.0513 382 388 -1.5707
0,04 398 410 -3.0151 398 401 -0.75377
0,05 408 421 -3.1863 408 413 -1.2255
0,06 414 430 -3.8647 412 424 -2.9126
0,07 420 437 -4.0476 418 433 -3.5885
0,08 424 442 -4.2453 422 438 -3.7915
0,09 425 445 -4.7059 425 441 -3.7647
0,10 426 444 -4.2254 426 440 -3.2864
0,11 426 444 -4.2254 426 447 -4.9296
0,12 425 443 -4.2353 425 438 -3.0588
Mass of added weight on barrel 0,406 [kg] Mass of added W([el'(%?t on barrel 0,506
0 343 339 1.1662 332 332 0
0,01 352 353 -0.28409 344 346 -0.5814
0,02 364 367 -0.82418 356 360 -1.1236
0,03 376 381 -1.3298 368 374 -1.6304
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s e Results of Results of the computer Relu'ts of Results of the
ASH the experiment

= . model L computer model
S 2 | experiment examination

€ E I~ i~ —_ i~ i~ —_
22 Z L >3 Lz L NS
] © =] O — ° ° L —

8 e =) 53 =) 53 52 = o
cr o < o c = —;é o c S c = %
ge &3 & 3 T 3 &3 &3 T 3
o5 g g “E g g | TFE
0,04 386 394 -2.0725 378 379 -0.26455
0,05 390 407 -4.359 387 400 -3.3592
0,06 404 418 -3.4653 400 412 -3
0,07 410 427 -4.1463 406 421 -3.6946
0,08 416 434 -4.3269 412 428 -3.8835
0,09 420 437 -4.0476 414 432 -4.3478
0,10 420 437 -4.0476 416 432 -3.8462
0,11 420 443 -5.4762 416 438 -5.2885
0,12 418 434 -3.8278 415 429 -3.3735

The results presented in Table 1 and the graphs of FIG. 3 show that the nature of the
ongoing processes in the pattern and experimental research is the same. Average relative
mistake between experimental data and data generated by the computer model is 3.319%.
Statistical hypothesis test may be performed by comparing the variances of the
experimental data and the data obtained from the computer model. The null hypothesis is
that the dispersion of the data obtained from the computer model is commensurate with
the dispersion of the experimental data. To check the hypothesis using the following
formula (1.1) [3]:

Yo = = (1.1)
Go
where:
2
n —

SS=>| v —Ye - adjusted amount of the squares of the data of the

i=1

experimental firings;
2

cg = 1 _i(yi - )_;J - dispersion of data from the computer model;

n—1 2
_ 1 »
y =— 2y, - arithmetic average of the data from the computer model;

ni=1
_ 1
Yg=— 2. Vg, - average of the experimental data;

ni=1

n - number of data;
n-1 - number of degrees of freedom.
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L 2 2
The null hypothesis is rejected when X% > Xi/z-n—l or %o < Xi-a/2:n—1 -

Frequency [Hz]

004

Distance to the end of the color [m]

o1

Mass of weight [kg]

Fig. 3. Graphs of the value of the second frequency transverse vibrations resulting from the
experimental shootings and computer models, depending on the distance of the mass to the muzzle

cut.

A - schedule change frequency obtained from the computer model;
B - schedule change frequency derived from experimental firings.

Table 2

Results obtained in checking the null hypothesis of the data generated by the
computer model and the experimental study of ballistics barrel, designed for cartridges

7,62x39 mm

Mass of a 2 2 ) 2 )
N | et ik X % (0,025;12) %(0,975:12)
1 0,027 0,05 6,517299 23,3366 4,40778
2 0,057 0,05 7,447145 23,3366 4,40778
3 0,081 0,05 7,192955 23,3366 4,40778
4 0,105 0,05 7,528324 23,3366 4,40778
5 0,204 0,05 7,650971 23,3366 4,40778
6 0,303 0,05 7,425903 23,3366 4,40778
7 0,406 0,05 7,275668 23,3366 4,40778
8 0,506 0,05 7,992084 23,3366 4,40778

The results presented in Table 2 indicate that the null hypothesis can be considered a
true computer model, and the same can be used for practical determination of the second

frequency of own oscillations of the developed cross tubes for arms.
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Conclusions:

1. The study of the possibility of determining their lateral oscillations of the barrel
FEM shows the applicability of the method to determine the same, regardless of the
complexity of the shape of the barrel and the presence of added mass at various points
along its length.

2. The main advantages of creating a model of the barrel using the software are:

- it is possible to create a model that corresponds to the actual shape and dimensions
of the barrel, regardless of its complexity;

- it is possible to design a model of the barrel with the added weight, taking into
account the actual form and the actual place where the weight is placed;

- it is possible to adjust the accuracy of the resulting solution.

3. The main shortcoming of the computer model of the barrel is the need to purchase
and study of relevant software, with which to carry out modeling, leading to a significant
appreciation of the study and a large expenditure of time.
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ABSTRACT: Strategic environment is influenced by unpredictable and dynamic
political, social, technological and military processes. Conflicts are complex and difficult
to predict and control. This requires flexible policy development, organization, doctrine,
operational concepts, and above all the capabilities of future forces and command
structure of the Armed Forces.
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In many Member States of NATO is perceived a certain order to assess the attendant
losses, especially when applying firing shots. The problem is not developed in the
component commands and tactical formations in which this line does not give a complete
answer to the question "What is the relationship between the leverage, the means
intelligence assessment of combat losses and to minimize the collateral damage in
destruction of different types of objectives operational and tactical units? ".

By 2010, there are several methods for assessment of collateral damage (MOSZ) in
producing fire-hit (USA, UK etc.).

In essence the procedure for assessment should include common standards, methods,
techniques and processes, and to apply them in the planning of joint fire support to assess
and minimize collateral damage.

Procedures for valuation of collateral damage should be used consistently on all lev-
els of command, to maintain common standards and to provide commanders and staffs
with common procedure in making decisions.

This line assessment should assist commanders to assess risk against military necessity
and proportionality of the use of force in the process of decision making. In the assessment
results should become a means of commanding the joint forces (commanders components)
for the principles of international law. This evaluation should be a balance between science
and art, which shows the best result for the potential losses of associated objects.

To unify the procedure in planning operations today in NATO accepted methodology
for assessing the collateral damage of the US. It includes common standards, methods,
techniques and processes used in planning the firing strokes to assess the collateral dam-
age, and the use of all means to reduce them. Assist commanders weigh risk against
military necessity and the proportionality assessment of the use of force in the process of
decision. In short, the methodology is a means of commanding respect for law.

128



All pre-planned operations must be conducted in accordance with International Law
and conventions which includes Law of Armed Conflict (LOAC). Further, the developed
procedures (including checks and balances) must ensure compliance with principles of
LOAC. In this way, lethal force will be used only when necessary and when the expected
collateral damage will not be excessive in relation to the concrete and direct military
advantage anticipated from an attack. The Collateral Damage Estimate (CDE) is an
integral part of the Targeting process and must be conducted prior to the prosecution of
authorised targets with lethal force; it continues throughout the execution process.

The Collateral Damage Estimate Methodology (CDEM) supports employment of
conventional munitionsl for any type of operation where they could be used. It provides
commanders with an understanding of weapon effects , incidental consequences, and
mitigation techniques, enabling more balanced, comprehensive judgments and decisions.

The methodology, its components and its products are not, nor should they be
considered an exact science. The CDE methodology is an estimate of the potential for
collateral damage and constitutes one tool to manage and reduce risk of CD during
NATO operations. As such, CDE and TEA are inputs to the commander's' decision-
making process . The initial CDE may differ from the actual result following
attack/weapons release due to the fluid/changing nature of the intelligence, operational
and targeting environment. All kinetic pre-planned engagements (including prosecution
of Time Sensitive Targets) must be subject to the CDE Methodology.

NATO CD risk management is two-fold:

- The methodology is designed to provide a credible estimation to enable the
identification of possible courses of action based on the level of risk, thereby allowing
NATO commanders to understand, consider and mitigate CDE risks. A determined level
of responsibility for approving

- The technical basis for the application of these CDE levels is based upon national
munitions effectiveness data for air-, ground- and sealaunched weapons as they are
released to NATO by the nations.

The collateral damage thresholds are based on increasing risk levels that will require
specific courses of action to engage the target. Figure 1 depicts the interaction between
collateral damage and weaponeering restrictions for each CDE Level.

COLLATERAL RISK

CDE 1: TARGET VALIDATION/INITIAL ASSESSMENT
CDE 2: GENERAL'TARGET SIZE ASSESSMENT

CDE 3: WEAPONEERING ASSESSMENT

CDE 4: REFINED ASSESSMENT

CDE 5: CASUALTY ASSESSMENT

RISK TO MISSION

CDE LEVEL
STRUCTURAL DAMAGE
CASUALTIES
RESTRICTIONS

RISK MANAGEMENT
'

'
|
1
'
'
NO NO
NO

Figure 1. Risk and the Collateral Damage Estimation Methodology
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Figure 2: CDE Level Cone

The CDE methodology shown in Figure 2 is based on the US CDEM utilized in
ISAF. It is based on 5 progressive and ascending CDE levels. Each level is based on
refined analysis of available intelligence, weapon type and effect, the physical
environment, target characteristics, and delivery scenarios with specific thresholds
established for each of the five CDE levels. These levels express the risk estimation for
collateral damage based on the existence of Collateral Risk Objects in the computed
Collateral Hazard Area (CHA).

For CDE Levels 1 and 2 the Collateral Effects Radius (CER) that defines the CHA,
will be outlined in the respective OPLANS in order to enable the commander to conduct
quick collateral damage estimation without the requirement to go through a detailed
weaponeering process based on the information provided by the nations on the CER of
conventional weapons that will be used in the operation. Levels 3 to 5 consider the
weapons options in increasing detail to minimize the CDE risk.

To authorize an engagement (other than level 5 High), the respective COE level
criteria must be fulfilled. If any COE level criterion is not fulfilled, either the target is not
authorized for engagement or more detailed planning/mitigation must take place at the
next higher CDE level before any engagement can be authorized.

Target Engagement Authority. The TEA is the level of command required to
authorize an engagement at each CDE level, and is defined in the OPLAN specific to a
NATO operation. The appointed TEA is the lowest level of delegated authority. For
Time Sensitive targets (TST), the delegation of the TEA and authorized COE level will
be part of the TST Decision Matrix.

Target Identification. This COE Methodology requires that the target is a positively
identified (P1O), legitimate, pre-planned military target, authorized for prosecution. At
least, two different means to PIO the target are deemed necessary'. The generic approach
for the methodology presupposes absolute accuracy in the location of the target. If the
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target location inaccuracy is known, for COE the target changes from a point to a circle
with this inaccuracy as radius.

National Red Card Holder. As compliance with national legal obligations remains a
national issue, Nations are critical enablers to the CDE process. A National red card
holder will be designated and can prevent the planning or execution of a target by his
national assets and authorise or stop the process at any point.

Planning responsibilities. As CDE incidents could have strategic effects on the
operation, CDE key elements will be defined in the SHAPE OPLAN. This will be
binding for all subordinate commands and will be implemented through guidance and
specific instructions on the CDE process in their respective OPLANs and orders. The
NAC has to approve the level of casualties.

At each CDE level an assessment is produced. If CD Risk Objects are not within the
computed CHA or if the specified level of risk to CD Risk Objects is not exceeded, a
higher CDE level is not needed. If a low assessment is rendered, the methodology
supports engagement of the desired target based upon the conditions and restrictions
specified by the CDE level concurrent with the low assessment estimate. If CD Risk
Objects are within the CHA or the specified level of risk to CD Risk Objects is exceeded,
the next CDE level processes are required to be performed.

CDE Level 1 Target Validation/Initial Assessment.

For CDE Level 1, the area inside the Target Installation Boundary (TIB) and the
defined surrounding Level 1 CHA is clear of CDE Risk Objects. There are not significant
environmental or CBRN concerns within the Level 1 CHA. If the target fulfils the above-
mentioned criteria, this qualifies the Target as CDE Level 1 LOW. The appointed TEA
for CDE Level 1 can then authorize the engagement. If the target fails to meet any of the
criteria or CDE Risk Objects are identified within the TIB and CHA) it is qualified as
CDE Level 1 HIGH and it must be further examined at CDE Level 2, or at CDE Level 5
if there are significant environmental or CBRN concerns, before any lethal engagement
may take place.

CDE Level 2 General Assessment.

CDE Level 2 begins the process of defining weaponeering options that both achieve
the desired target effect and mitigate the potential for collateral damage. This level takes
a low risk approach to CDE with the least number of weaponeering and tactical
employment restrictions an assessment is done based on the target's size compared to the
weapon system's or delivery platform's delivery error for unguided or ballistic munitions
in order to determine their use. For Precision Guided Munitions (PGMs) an assessment is
done to evaluate target engagement on individual aimpoints while minimiZing the
weaponeering restrictions.. The area inside the defined Level 2 CHA must be clear of
CDE Risk Obijects. If the target fulfils the above-mentioned criteria this qualifies the
Target as CDE Level 2 LOW. The appointed TEA for CDE Level 2 can then authorize
the engagement. If the arget fails to meet either criteria or CDE risk object(s) are
identified within the CDE Level 2 CHA), the target is qualified as CDE Level 2 HIGH
and must be further examined at CDE Level 3 before any lethal engagement may take
place.

CDE Level 3 Weaponeering Assessment

CDE Level 3 begins the process of refining weaponeering options that achieve the
desired effect on the target and mitigate collateral damage, by attacking the target with a
different weapon or with a different method of engagement. The goal of CDE Level 3 is
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to achieve a low CDE assessment while limiting the number of tactical weaponeering
restrictions. Considering the weapon class and system, delivery platform, and/or PGM
warhead type, CDE Level 3 determines appropriate delivery systems, warhead, and fuse
combinations that mitigate the risk of collateral damage while still achieving the desired
effect on the target. CDE Level 3 will be supported based on released national products
(i.e. CER tables for PGMs. Air to Surface Unguided Munitions (ASUGM) and Surface to
Surface Ballistic Munitions (SSBM). If the target fulfils the above-mentioned criteria this
qualifies the Target as CDE Level 3 LOW. The appointed TEA for CDE Level 3 can then
authorize the engagement. If the target fails to meet either criteria the target is qualified
as CDE Level 3 HIGH and must be further examined at higher CDE Level 4 before any
lethal engagement may take place. For CDE Level 3 HIGH assessment, serious
consideration should be given when engaging the target with PGMs only. However, if
PGMs are not available, the target must be examined at CDE Level 4.
CDE Level 4 Refined Assessment

At CDE Level 4, mitigation techniques in addition to delay fusing (bomb burial) are
applied. These mitigation techniques include variable time fusing (air burst), shielding,
delivery heading and aim point offset. CDE Level 4 takes into consideration
characterization of structure hardness. The probability of fractional structural damage
from blast is based on the assumption that civilian personnel will be located in collateral
structures which afford some measure of protection from fragmentation. The use of
unguided or ballistic munitions is highly discouraged at this level and above. If the target
fulfils the required criteria this qualifies the Target as CDE Level 4 LOW. The appointed
TEA for CDE Level 4 can then authorize the engagement. If the target fails to meet any
other criteria the target is qualified as CDE Level 4 HIGH and must be further examined
at CDE Level 5 before any kinetic/lethal engagement may take place.

CDE Level 5 Casualty Assessment

CDE Level 5 is used when all reasonable and known mitigation techniques have been
exhausted and some level of collateral damage appears unavoidable. CDE Level 5 is also
performed when Level 1 assessment determines CBRN and/or environmental concerns.
The attack is likely to cause damage to surrounding civilian buildings and may cause
civilian casualties. Casualty assessment needs available intelligence (Pattern of Life,
Demographic Data) to provide an estimate of population density in a specific collateral
concern area. Commanders must be aware that they are assuming significant risk of
collateral damage when engaging a target assessed under CDE Level 5. For example:

a. A target qualifies as CDE Level 5 Low if it is estimated that civilian casualties will
be under or equal the Non-combatant and Civilian Casualty Cut-off Value (NCV).
Civilian property is likely to suffer damage.

b. A target qualifies as CDE Level 5 High when it is assessed that the NCV will be
overtaken. The appointed TEA for CDE Level 5 High holds sole target engagement
authority.

Limitations and Exclusions

1. The CDEM accounts for all conventional munitions (see Para 3) currently in
planned/authorized for use in NATO operations except as noted below and in the
respective tables. It is not applicable to nuclear and nonlethal capabilities.

2. CDE as specified in this instruction is not required for surface to surface direct fire
weapon systems The risk of Collateral Damage from these weapon systems is presented
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by the distribution of munitions in the target area and not from the explosive effects of
the warhead. The LOAC principles of distinction, proportionality, necessity and
humanity (Reference A) are considered for employment of direct fire weapon systems.

3. The CDEM does not account for weapon malfunctions, operational delivery errors,
or altered delivery tactics based on operator judgment, neither does it account for
unknown transient civilian or non-combatant personnel and/or equipment in the vicinity
of a target area.

4. The CDEM does not account for individual marking or adjusting rounds when
employing surface-ta-surface ballistic munitions (SSBM) in the Observer Adjusted (OA)
method of engagement.

5. While the CDEM can be applied to any geographic region, weapons effects may
vary in different environments.

6. This CDEM does not account for the risk to own/allied forces.

7. This CDEM accounts for primary weapon effects only; secondary effects need to
be analyzed during the Target System Analysis (TSA) and the Target Analysis (TA).

8. This CDEM does not supersede national targeting directives. National caveats and
national-level rules of engagement.

9. This CDEM takes into account that the use of multiple weapons against a single
DMPI will be treated as a single weapon (exemptions are ripple release of weapons and
dispenser delivered SUb-munitions (see Para 3).

10. As shown in Figure Al a ripple release (stick) of weapons against a single DMPI
requires the examination of every single weapon, unless the stick-length and associated
CER stay within the confines of the area defined for CDE levell.

Figure Al: Ripple Release of Weapons

11. For dispenser delivered sub-munifiorr', the weapon effectiveness depends on the
release altitude and dive angle due to adverse effects such as wind conditions and
weapon dispersion. The use of these weapons requires the examination of the sum all
CER, that defines the Risk Area Perimeter. If this area is clear of CD risk objects, the
target is cleared for engagement. If the area is not clear of CD risk objects, the target
engagement requires TEA Level 5 Low or Level 5 High approval.
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Sub-munition Impact

CER of a single
sub-munition

Risk Area Perimeter

Figure A2: Dispenser delivered sub-munition CD Risk Area

To achieve interoperability of national units in multinational joint task forces are
needed uniform standards in the planning of operations, as the Armed Forces of the
Republic of Bulgaria as the countries forming these forces.

To a certain consistency in the work of the headquarters of the national joint force
component commands and tactical formations in their composition should be adopted
certain order to assess the collateral damage that meets the accepted methods of work in
other member states of NATO.

To a certain consistency in the work of the headquarters of the national joint force
component commands and tactical formations in their composition should be adopted
certain order to assess the collateral damage that meets the accepted methods of work in
other member states of NATO.

The report does not contain classified information
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ABSTRACT: Leading militarily states implement fundamental reform
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strategy, the essence of which is the purpose of the war (military conflict) to be achieved
in the shortest possible time and with minimal losses.
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Military operations in the present moment and those conducted in recent years show
that it is necessary to constantly change in goals, objectives, structure and organization of
modern armies.

The analysis of such operations shows that the structure of the coalition forces in
Iraq, Afghanistan, Kosovo, Bosnia and Herzegovina constantly undergo changes in size,
objectives, goals and priorities depending on the specific situation of the operation and
defined desired end result.

In today's security environment the majority of the operations are joint in nature. This
is because of the nature of modern threats and the need for dealing with them, which
cannot be achieved by using the abilities of only one type forces.

This requires both the design and the conduct of operations to apply the joint
approach.

In the world there are many organizations, especially NATO and the European Union
which maintain, manage and implement policies where possible not to cause shocks or
firing to prevent concomitant losses in their application in modern military conflicts
around the world. Upon engagement of NATO forces, which we have witnessed in recent
operations conducted in Kosovo, Afghanistan, Irag, Libya, when planned and plotted
firing strikes must be reported and the level of collateral damage.

MATTER OF COLLATERAL DAMAGE
To unify the procedure in planning operations today in NATO accepted methodology
for assessing the collateral damage of the US. It includes common standards, methods,

techniques and processes used in planning the firing strokes to assess the collateral dam-
age, and the use of all means to reduce them. Assist commanders weigh risk against
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military necessity and the proportionality assessment of the use of force in the process of
decision. In short, the methodology is a means of commanding respect for law.

Accompanying losses are defined as unintentional or accidental injured or affected
people and / or objects that are not valid military targets during the application of the
firing stroke. These losses will be considered a violation of the law when they are
comparable to the expected military advantage of the attack (JP 1-02, JP 3-60).

Planning and management of operations Joint Staff is responsible for policy without
hitting, which was not carried out an assessment of the losses. Headquarters performs this
function through management structure of military intelligence MTIMS (Military Target
Intelligence Management Structure), in cooperation with combat commanders and the
intelligence service. The role and the specific characteristics of the policy without hitting,
which was not carried out an assessment of the losses are as follows:

* Developing a common policy and guidance for the evaluation of collateral damage.

« Coordination with Combat Command, offices, agencies fighting and united support
group for technical coordination effectiveness of ammunition to determine the
operational requirements which provide the framework methodology for the evaluation
of collateral damage.

* Providing control for the overall training in studying the methodology for assessing
the collateral damage.

* Maintain a database of trained and certified analysts (including name, rank, date of
training, a result of the trained ... validity of last change) to validate requests for services
from Combat Command or organizations wishing to have training course in methodology
and to coordinate the accreditation of the course.

* Validation of new information about incidental losses prior to its inclusion in the
methodology.

« Provide an overview of the tables for the population density to provide standardized
issue to use.

* Reviewing and coordinating the requirements for automation; ensure the review and
development of automated programs to ensure policy, training and synchronization
programs.

* Notify the structures of the Ministry of Defence when drawing new tables radius of
collateral damage to ammunition and techniques of hitting.

In the US and NATO was created technical group United for coordinating early
effectiveness of ammunition (OTGKEB). This is a unified organizational-tion operated
by logistics center. She leads workshops that focus on specific aspects of the choice of
firing means (weaponering), its impact and collateral damage.

This group should be assigned the following responsibilities:

* Develop and publish information on the effectiveness of conventional weapons.
The group, in coordination with staff, to develop, maintain and distribute tables relating
to the evaluation of collateral damage, which in turn are the basis for an assessment of
the losses;

» Development of assessment tables accompanying losses, apart from the adopted
legislation, when adopted new samples of armament weapons. The tables should be made
not less than twice a year and distributed by the group to the users;

* Contribute to technical supplement the adopted legislation, simultaneously with the
development and entry into service of new products and new data on the effects of fire
equipment;
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* Approval of the funds, sources and methods used to display or calculate the values
of the radius of the effect of concomitant loss to the tables relating to the evaluation of
collateral damage and performance data on the firing means.

Based on the proposals of the group, Commander of Joint Force may decide to
destroy different types of goals that contribute to the objectives of the operation
(Figure 1).

Figure 1. Decision to destroy different types of goals

There operational and legal principles in deciding to move to firing at targets hit
opponents.

The operating principles are: to achieve the objective of the operation (the mission);
protection of their own forces; avoid concomitant losses.

Legal principles: justification; necessary; proportionality.

Having the right to strike only military targets, there must be abstinence from
deliberate destruction of civilian population and buildings (homes, hospitals, schools,
religious sites and other sites). It also requires underlying assumptions civilian casualties
and destruction cannot end with the achievement of certain military success.

Analysis of Figure 1 shows that depending on the mission, which was awarded to the
joint forces, the aim of the operation is determined by the highest priority.

One of the biggest challenges facing the commander of joint forces and the
commanders of the components it is to protect their own forces and resources in the
operation. As the risk for their own forces is higher, and so the challenge Commander
(commander) is big and it must take all necessary measures for the protection.

Avoidance of collateral damage or minimize them to an acceptable level creates the
conditions to maintain the battle rhythm of the operation. Assuming concomitant losses
above a certain level can result rather than the (requested) undesirable effects and they
lead to a negative impact on the course of the operation and / or desired end state.
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Legal principles in deciding the application of firing hit the goals are threefold:

* First - whether there is a legal justification for an attack on a target;

* Second - is it necessary to inflict a blow to the firing target;

« Third - obligatory use of proportional force for scarfing impact on the target.

Failure to comply with these principles may cause excessive negative effects on
civilians and be defined as a violation of international law. Moreover, political leaders
and commanders could become the subject of massive criticism to affect heavily on
military targets, allies, partners or national targets. Commanders of NATO operations
appreciate the preservation of the lives of civilians. Servicemen from all levels (strategic,
operational and tactical) must demonstrate these values in the use of force to perform the
military tasks and avoid collateral damage.

COLLATERAL OBJECTS, DUAL-USE, AND HUMAN SHIELDS

Accompanying losses are unintentionally or accidentally injured or affected people
and / or objects that are not designated as military targets during the application of the
firing stroke. These losses will be considered a violation of the law when they are
comparable to the expected military advantage to cause operational shocks and fires.
When considering the collateral damage is necessary to take into account at all levels,
protect vulnerable non-military objects (accompanying objects), aims to double use and
living shields.

Objects that are defined by international law as a civilian (non-military) are
considered protected. Their knowledge is the basis for development of the process of
destruction of the goals and they must be described in the rules for the conduct of any
military operation.

The rules for military conduct are issued by the competent military authorities legal
situations which outline the circumstances and constraints under which the joint forces
will begin and / or continue combat operations Opposed forces.

Protect vulnerable non-military objects can be divided into two categories, as is
determining their sensitivity. The codes for each order processed by intelligence with
standardized description (Table 1).

778XX | Diplomatic Facilities, Foreign Missions, and
Nongovernmental Organizations

776XX |Religious, Cultural, Historical Institutions
434XX | Medical Facilities

721XX |Medical Schools

72300 | Medical Interest Site

496XX | Civilian Schools

75300 | Civilian Refugee Camps

75900 | Prisoner of War Camps

775XX | Government Detention Facilities

43210 |Sewage Waste Facilities

439XX |Dams

438XX |Dikes and Other Water Control Features
77700 |Libraries

Table 1. Core no-strike list category codes
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In the first category are protected vulnerable non-military objects.

As such are defined:

* Diplomatic offices, foreign missions and neutral non-military property

« other nations in the area of operation;

* Religious, cultural, historical institutions;

* International organizations (UN, NATO, EU, OSCE, the African Union and others)
and non-governmental organizations (International Committee of the Red Cross and Red
Crescent, "Amnesty International), property, equipment and personnel;

« Civilian and military medical facilities;

* Public educational structures - civilian schools, colleges, universities and institutes,
but those military;

* Refugee camps;

* POW camps and state prisons;

* Facilities that after the destruction will lead to contamination of drinking water
sources and rivers;

» Dams and dikes whose destruction can cause flooding to civilian objects.

In the second category includes protected from martial law vulnerable non-military
objects.

As such are defined:

* Non-military units;

* Civilians places, such as stadiums, parks, theaters, supermarkets and areas of
recovery;

» Public facilities that are used to transfer electricity, oil or water consumption
civilians, gas stations, transportation facilities, fire, post offices, police stations and other
financial institutions;

 Farm equipment;

« Facilities with an unknown destination;

* Protected vulnerable non-military objects can be changed (for the US President or
the Minister of Defence), which is reflected in the rules for military conduct.

If there is an existing joint target list (JTL) and/or RTL, they shall be used to focus
the IC and prioritize their MIDB production and review efforts for possible No-Strike
entities. If a JTL/RTL does not exist, established special engagement zones, named areas
of interest (NAI), or designated search areas may serve the same purpose. If none of
these exist, combatant command personnel shall attempt to refine the scope of effort for
the IC by geographic/regional priority. For urban areas, the priority is as follows:

Priority | City Size

1 National Capital

[\e]

Regional/State Capital

Cities with population over 250,000

Cities with population over 100,000

Cities with population over 20,000
All other

Table 2. Urban Area Priority List
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No-Strike entities must be named distinctly with an assigned identification (e.g.,
basic encyclopedia (BE)) number/O-suffix) and classified by their functionality with an
appropriate CATCODE 1AW reference c. Facilities must be geospatially defined as
discrete entities with a precise GPS quality geographic center and corner point
boundaries. They must be entered in MIDB to support validation by the appropriate
authority and realistic target deconfliction during the conduct of combat operations. If
required, combatant commands may request IC support for No-Strike entity
development. Development of new nominations should be requested via the
nominationdatabase change request (NOM-DCR) process AW subparagraph 2.c. below,
with amplifying information provided via e-mail to the appropriate RAC. Requirements
to support development of existing entities in MIDB should be submitted via Community
On-Line Intelligence System for End Users and Managers (COLISEUM).

Coordinates relating to physical No-Strike entities are produced and maintained in
MIDB. Accurate positioning of physical No-Strike entities is essential for minimizing
collateral damage and critical to the CDE process.10 Since automated CDE tools depend
on accurate plots of the NSL to ensure valid CDE results, care must be exercised in the
methods used to derive No-Strike entity locations. Coordinate sources listed below 1
meter controlled image base (CIB) on Table C-A-3 are not accurate enough to provide
reliable depictions using automated CDE tools. Properly acquired GPS coordinates
should be used to cue and further refine No-Strike locations on imagery (reference k).
Orthorectified mono imagery should be used whenever stereo imagery is not available.
Sources for deriving positional data are listed below, in order, based on accuracy:

Priority | Coordinate Source

1 Digital Point Positioning Database

2 Precise Orthorectified Image Datasets
3 CIB 1 Meter

4 CIB 5 and 10 Meter

) Uncontrolled National Technical Means

Imagery with Rapid Positioning
Capability
Table 3. Sources for Deriving Positional Data

No-Strike entity information is likely to come from a variety of sources (particularly
after an operation begins): CSAs, Services, Components, JIACG, Coalition partners,
Interagency partners, etc.... Regardless of source, each stakeholder must nominate No-
Strike entities for MIDB entry through the GEMINI portal.11 If stakeholders do not or
cannot have access to GEMINI then they must pass the required information to the
appropriate combatant command No-Strike Coordinator for data entry into GEMINI.

Stakeholders may not regularly communicate with combatant commands and the
information they provide may be either incomplete or difficult to validate. To facilitate
the positive identification, location, and validation of No-Strike entities, combatant
commands may utilize the JIACG, as well as command CSA and coalition partner
liaisons. Despite the GEMINI process outlined above, combatant commands can expect
to receive information from interested parties by fax, phone, e-mail, or visits from
stakeholders. Commands must reach-out to subordinate commands, allies, coalition
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partners, host nation, and the JIACG to refine No-Strike entity information and
encourage stakeholder participation and feedback.

DIA’s GEMINI Web-based portal for production and dissemination of MIDB facility
and unit-related intelligence is the approved method for nominating new possible No-
Strike entities. When doing so, agencies shall follow the NOM-DCR guidelines and
procedures established within GEMINI. As nominations are developed, agencies shall
provide as much information as possible. Location and source of information is critical.
Identify the entity by CATCODE to ensure it is forwarded to the correct RAC. Agencies
should ensure contact information in GEMINI profile is current.

Important attributes in reporting potential new No-Strike entities include, but are not
limited to: date of nomination, country, entity name, coordinates (suggested format
DD.MM.SS.SSSX/DDD.MM.SS.SSSX) or location with GPS or priority 1, 2, or 3
coordinate sources preferred using World Geodetic System 1984 (WGS-84) Datum (see
Table C-A-3), coordinate accuracy, perimeter boundary, number of personnel at the
facility and work schedules (if known). Important attributes for reporting and/or
nominating virtual No-Strike entities include internet protocol (IP) or uniform resource
locator (URL) addresses (or other uniquely identifying features in cyberspace) and the
geospatial location of any physical systems or nodes that utilize the virtual network.
Requestor provides point of contact, organization, e-mail address, phone, and fax
telephone numbers for validation purposes.

Protected or collateral object categories may be modified by the Secretary of Defense
(SecDef) or President as the military or political situation dictates. Changes to these
categories will be reflected in operation specific ROE.

DUAL-USE TARGETS

Targets characterized as having both a military and civilian purpose/function are
characterized as dual-use. In most cases, dual-use targets consist of facilities/structures
associated with senior governmental level command and control, national
communications infrastructure, media centers, national power and petroleum, oil, and
lubricants infrastructure, industrial facilities, and public utilities providing support to the
civilian population and the military effort.

There may be objects (targets) with a double use (purpose), which is most commonly
used for civil and military purposes.

As such are defined:

« Facilities for command and control of high government level;

* Infrastructure of the national communication system;

» Media centers;

 National Electrical and oil facilities;

* Industrial facilities and public facilities providing support for civilian and military
campaign.

Objects (targets) with dual purpose can also be objects protected by law, but
occupied by troops, and also by paramilitary fighters. Protected by law structures
occupied by soldiers performing military task lose the legal protection and are considered
military targets. Based on current intelligence commanders are responsible for defining
the predominant function of structures protected by law and whether the purpose is dual-
purpose.
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The rules for military conduct any operation provide rights and / or bans strikes not
targets dual purpose.

Irrespective of the rules for military conduct civilians working within the target dual-
use should be considered as collateral damage in their assessment, according to the
methodology used by NATO.

HUMAN SHIELDS

As a separate category of objects can be created define human shields. They are
civilians or unarmed group of people who are about acting military order to prevent
impact on it. There are cases where human shields are voluntary participation and
support actions of the opponent. In this case they lose their status as protected and are
valid military objectives. In other cases, hostile could force to compel civilians to shield
military objectives. These persons are protected and will not be defeated (fired). Only
involuntary human shields should be considered for the evaluation of collateral damage.
If the status of human shields is not clear, apply the most restrictive rules and they must
be protected as vulnerable non-military objects (accompanying objects).

Accompanying facilities are civilian and non-military objects, structures, machines
and materials that do not support the activities and / or functions of the opposing military
or martial abilities.

The report does not contain classified information
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Abstract: The report outlines some key challenges when working in a
multinational environment and the role of organizational and cultural barriers to
adaptability of the military for effective cooperation and interaction on missions in
multinational and coalition military operations.
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A progressive increase of multinational forces employed in several missions under
the aegis of United Nations (UN), North Atlantic Treaty Organization (NATO) and,
recently, European Union (EU) represents one of the significant changes within the
armed forces of European countries in the last decades. With the term “military multi-
nationality” we usually mean any kind of cooperation among the military from different
nations, but in detail we have to distinguish between horizontal cooperation and vertical
integration.

In the last few years, in a trend towards a growing integration, soldiers of different
nationalities have more and more interacted and cooperated under an integrated
command structure. Particularly, this phenomenon was a matter for Western countries’
soldiers, but not only for them: the “internationalization of military life” is a global
phenomenon.

Cooperation and progressive integration represent a major challenge for the military
organization, symbol of unity and national sovereignty and traditionally reluctant to
change. It would not be rash to uphold that the European armed forces have played an
essential role in the development of national identities and in the strengthening, even
though wars, of the concept of nation-state. The idea that the armed forces are a symbol
of national sovereignty and a “public good” of each country is still strong in the political
and military thought of European elites and in public opinion in general.

Military sociologists define this period as postmodernism and outline some common
trends in the armed forces, in the first place seems to be a change in the purpose of the
armed forces. The traditional purpose of war is gradually shifting from the execution of
missions and tasks that until recently seen as typical war - for example, participation in
international operations, peacekeeping, humanitarian and rescue operations, restoration
of statehood and establishment of civil infrastructure and post-conflict etc. Another
aspect of the postmodern forces is increasing convergence between the military and
civilian field in ensuring security.
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More and more often is necessary soldiers to work in a multinational, mixed gender,
multiethnic and multicultural environment. They meet different cultures - their
colleagues from other national contingents in the coalition and the local population in the
area of operation, the various types of armed forces, etc. In third place seems increasingly
greater use of multinational forces authorized by international institutions. A direct result
of this trend is the increased communication of the military in a multicultural and
multiethnic environment, which requires different competencies than those in the
performance of the traditional role of the army. Not least as a general trend seems to be
increasing and the full integration of women in the military forces.

In this report special interest are trends related to the growth of ethno-cultural and
sexual diversity among the staff of the military organization and the internationalization
of the armed forces, which is expressed in ever greater use of multinational forces in
coalition operations.

To be an effective military organization, it should encourage and imposes a model of
intercultural relations based on the principle of harmonious co-operation of
representatives of various cultural communities.

The time of homogeneous forces both nationally and internationally passes. There is
a broad consensus among the people who make the decisions in security and defense, and
among researchers that political legitimacy and saving resources are among the most
important advantages of the multinational coalition operations. Moreover, there are
publications, according to which, in racial, ethnic, cultural and gender relation military
contingents prove more effective in today's military operations, which require specific
skills, often different from the traditional skills of war.

On the other hand, the question of the operational efficiency of the multinational
coalition forces remains a serious debate. A number of recent studies indicate the most
important barriers to operational efficiency objectives of the different countries
participating in the coalition, doctrine, logistics, levels of education and training of
military forces, language barriers, leadership styles, restrictions on the exchange of
information and more.

Described reasons can be regarded as organizational and cultural barriers to
adaptability of soldiers operating in a multinational and multicultural environment and
are largely related to the preparation of the military leaders and their teams for effective
integration in the coalition forces. In this study, we pay special attention to cultural issues
and cultural adaptability of soldiers at work in a multinational environment.

The term cultural adaptability denote a person's ability to understand and realize
their own and those around him preconceptions, stereotypes, prejudices based on cultural
differences and adapt as needed to ensure maximum effective achievement of tasks team.

Consider cultural adaptability as a critical factor for the effective integration of
Bulgarian troops in the multinational and multicultural environment, because cultural
differences can not only have a direct effect on successful cooperation, but also to leave a
mark and thus indirectly influence on every element of daily operations in coalition.

Multinational coalitions can be described as a group of people - leaders and
followers together in teams representing various national cultures, with different levels of
training with different organizational structures, doctrines and concepts, various
procedures for decision-making and different levels of technological development.
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Results of surveys show categorically that in this extremely complex ensemble lack
of skills in team work in a multicultural environment is one of the most important
barriers to effective implementation of tasks in the multinational coalition.

Therefore we think training leaders and their teams in this respect is one of the
critical factors for improving the effectiveness of coalition operations.

To be effective in today's and future multinational military operations, leaders need
to be military professionals in the traditional sense, but also be able to interact with many
civilians actors in the area of operation and perform tasks that are not traditionally
perceived as military. They should be able to perform complex roles - purely military,
but also a mediator, a soldier, diplomat, soldier and statesman others.

Moreover, military leaders should develop a strong coalition and joint culture as
future military operations will be multinational, joint and with the participation of many
civilian structures. At the same time, the mix of roles could lead role to crisis and
tensions in the professional military identity, which some authors warn.

Estimates of the experts regarding the factors influencing the efficiency of
multinational coalitions can be combined into four groups.

The first group includes factors related to organizational structure, such as
connections and hierarchical relationships between the different organizational units.

The second group includes factors associated with the management of processes in
the organization, such as the way of decision-making and sharing responsibilities within
the organization, creating a clear and consistent understanding of wormwood, tasks and
procedures, a common vision and shared responsibility, exchange information between
coalition partners and others.

The third group includes factors associated with people in the organization. As
examples there may be mentioned recruitment and staff development, cohesion,
motivation, training, rotation periods, satisfaction of participating in the mission,
leadership skills and more.

The fourth group includes factors associated with organizational culture as norms,
values, communication skills in a multicultural environment, trust between the coalition
partners and others.

The first two groups of factors can be defined as organizational barriers to effective
multinational military operations, while the latter is more associated with cultural
adaptability. The third group of factors - people in the organization include
organizational and cultural barriers. Of course, this division is conditional because often
organizational and cultural barriers between them.

One of the most frequently mentioned by experts organizational factors that
adversely affect the effectiveness of multinational operations are different periods of
rotation of national contingents and the lack of synchronization in this regard. Which
leads to the necessity of adaptation process to be repeated several times and difficult
communication between servicemen.

Regarding the duration of the period of rotation of experts did not reach consensus.
According to some of them the duration of a mission from 4 to 6 months is not enough to
absorb the position and working to build a social network to facilitate the process of
exchange of information and decision making. At the same time, some experts warn that
a possible increase of the rotation period of 6 months would lead to problems with the
mental stability of the military as a result of the large levels of stress when conducting
high-intensity operations.
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Another important factor that affects the organizational effectiveness of
multinational operations is the lack pa a system for extracting lessons learned to assist the
process of training the next contingents. Experts suggest that rarely anyone interested in
the experience of soldiers returning from the NATO operation.

Experts unanimously highlighted as a factor not conducive to the effectiveness of
coalition operations, different training systems in Member States and the lack of
standardization in this regard. The problem is exacerbated when there is not enough time
for immediate preparation for a joint operation, especially if it involves countries from
NATO and partner countries.

An important factor that affects the organizational effectiveness of coalition
operations are the selection and appointment of suitably qualified people in the right
places. There is a feeling that some nations do not employ enough qualified people to
positions that are available to them and thus impedes the work.

Experts pay special attention to the lack of good communication of the different
organizational levels and a positive attitude among the soldiers themselves to exchange
information. This affects the quality of the process of decision making and raises
questions about the trust between the coalition partners.

Along with those factors that influence the effectiveness of coalition operations and
management-related processes in the organization, experts point to some factors that are
already known. Among them are the problems with the technological interoperability and
especially different information systems, lack of common doctrines and strategies and
differences in the provision of resources for coalition partners.

Not least attention should be paid and factors that may be described as political-
military and operate at a strategic level. Here we can mention the different national goals
of states participating in the coalition - impose national restrictions on the use of
contingents, sometimes experts question the security forces and the effective execution of
tasks.

Among the most important cultural barriers continue to be insufficient level of
English proficiency of the military, which is not native language. This leads to
difficulties in communication with the coalition partners, difficulty in perceiving the
nature of the tasks and the self-isolation of those who do not speak the language well
enough. A major problem is the special English language and abbreviations, which some
experts define as “third language in NATO” The problem has another side - the military,
for whom English is the native begin to perceive the coalition partners who do not speak
the language well enough as incompetent appear doubts in terms of cooperation and
reliability coalition partners.

This situation requires a change in the style of communication military personnel for
whom English is the native language. Experts recommend to avoid the use of dialect
words, slower and more clearly to pronounce words, to observe the reactions of the
interlocutor and others. These are ways to minimize the effect of insufficient knowledge
of English by coalition partners and to improve the overall understanding of the goals
and objectives of the operation.

Another important barrier to the effectiveness of multinational operations is
associated with the culture of decision making and implementation of process
management in the military organization. This is directly related to the different national
cultures. For some nations is typical centralized type management process, while others
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give priority to decentralized management and provide more power to the leaders of the
lower management levels in the military organization.

The second aspect of the management process that experts identified as important, is
connected with the culture of avoiding making decisions due to "fear of possibly wrong
decision." For some nations is characterized by learning from their mistakes rather than
from good practices and even stimulate this process. In this sense, their soldiers do not
understand how there can be any fear of making a wrong decision.

The third aspect of the management process that experts say deserves attention is the
“orientation to task for spending the time to build and maintain social networks”. To a
large extent this attitude is associated with different leadership styles of coalition
partners, determined by different national culture. In the first case it comes to so-called
direct leadership style where the problem sets and seek his resolve as quickly without the
need to collect additional information and attract resources. In the second case we
witness the so-called indirect style in which leaders sought the maximum possible
information to make a decision and tries to mobilize informal networks to accomplish the
task.

Of course, these communication styles are typical not only for the leaders but
followers in the military organization as carriers of different national culture. The
problem is that in their clash sometimes occurs feeling too disrespectful attitude in direct
placing of the problem or the desire to avoid it if too many are looking for justifications
and explanations.

The next factor that experts identified as a barrier to the effectiveness of
multinational operations associated with different military culture of the countries
represented in the coalition. In some nations dominate traditional military culture, while
others are more highly developed culture of postmodern armed forces. This problem
arises especially in a situation when performing a peacekeeping operation, while using
heavily armed forces.

Not least the experts suggest that among military personnel from different countries
in the coalition often seen different perception of the role of women in the military, their
capacity for participation in international operations, the effectiveness of such operations.

Those cultural differences, which do not exhaust the entire range of possible
barriers, definitely create misunderstanding between the coalition partners and strains of
working in a multinational environment. Therefore, they require careful analysis and
targeted training of soldiers for participation in multinational operations. The problem is
not the existence of cultural differences - something natural in multinational coalitions,
but in the lack of ability of servicemen realize and understand their own and those around
him prejudice, stereotypes and prejudices based on cultural differences that above we
were defined as cultural adaptability.

In order to improve the effectiveness of multinational operations it is necessary to
follow the following considerations.

First is the preliminary preparation for the operation. Experts agree that officers
from headquarters should get to know before you go on a mission, to be trained together
as a group to have prior experience in joint coalition environment and know well the
procedures for decision-making in NATO. According to them they are required common
doctrine and standardization of training for participation in multinational coalition
operation.
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Secondly it is necessary to pay special attention in the rotation of national
contingents and staffs positions in order not to lose valuable lessons from the experience
of their predecessors, and to be transmitted to the next shift. So military personnel will
learn from mistakes and best practices of its predecessors, and headquarters or division
will become a learning organization.

Thirdly, experts recommend to prevent dominance of any nation in the operation
headquarters, this means giving preference to multinational model, not the model leading
nation. Such an approach they believe will give a boost to the construction of identity and
the Coalition will contribute to the perception of the operation as NATO operation, not in
the interest of a particular nation. Crucial in this respect is to use only the symbols of the
Union and national symbolism and demonstration of national identity to remain in the
background.

Great attention is paid to the effectiveness of the processes of exchange of
information between the coalition partners. The problems here are, on the one hand,
reluctant to share information because of national regulatory restrictions, on the other
hand, a lack of technical capacity in some nations. In any case, the difficulties in the
exchange of information highlighted as a very important issue obstructing the effective
management of processes in operation headquarters and the formation of a common
understanding of the situation. This is a matter of trust between the coalition partners.

Elimination of all national restrictions on the use of forces is also among the most
frequently-mentioned recommendations with military-political nature. Experts agree that
if there are national restrictions, it is better not to conduct a multinational operation. All
nations in the coalition should have shared responsi-bilities and be able to rely fully on its
coalition partners in any situation. They are of the opinion that the existence of national
restrictions called into question the credibility of the partners in the coalition.

The fourth group of recommendations is related to the creation and development of
cultural adaptability when working in a multinational environment. These include
training for intercultural communication in order to achieve openness and receptiveness
of foreign culture - both the local population and colleagues from other nationalities.

Next experts pay special attention to building leadership skills to manage different
racial, ethnic and cultural teams. Not least cited as a key factor for the success of the
operation building and development of informal social networks and informal
communication between military personnel of different nations. According to them, they
must use all available opportunities for people to interact with each other informally.

In conclusion we can say that the foregoing literature review suggests consensus on
a number of points. When groups possessing diverse cultural and organizational
backgrounds must work together, differences among them can become major
impediments to mission success. Gaining an awareness of these differences is a necessary
first step in developing strategies to overcome these differences and forge effective
working alliances. In nearly every coalition operation, personnel from diverse groups are
expected to interact effectively in order to achieve mission objectives. Knowledge of
inter-group variations in core cultural values and their related behavioral consequences
can help to promote positive inter-group relations. Implementation of planning,
coordination, communication, and training processes that are designed to meet the needs
of diverse groups is required to increase the effectiveness and efficiency of coalition
operations.
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On the whole, much work remains to be done. There is a need for access to
empirical studies that test theories and models in this area in order to develop a
knowledge base for informing policy relating to multinational military teams.
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I. Introduction

Distribution system design is the strategic design of the logistics infrastructure and
logistics strategies, which delivers products from one or more sources to the customers.
Because of the long-term impact of the distribution system, the interrelated design
decisions, and the different objectives of the various stakeholders, designing a
distribution system is a highly complex and data intensive engineering design effort
[2,8]. The results of the models and tools have to be very carefully validated. The
uncertainty of the forecasted data has to be explicitly incorporated through sensitivity and
risk analysis. The final configuration is often based on the balance between many
different factors and many alternative configurations may exist. However, modeling-
based design is the only available method to generate high-quality distribution system
configurations with quantifiable performance measures [5].

11. Exposition

In today’s rapidly changing world, corporations face the continuing challenge to
constantly evaluate and configure their production and distribution systems and strategies
to provide the desired customer service at the lowest possible cost. Distribution system
design focuses on the strategic design of the logistics infrastructure and logistics
strategies to deliver the products from one or more sources to its customers at the
required customer service level. Typically, it is assumed that the products, the sources of
the products (manufacturing plants, vendors, and import ports), the destinations of the
products (customers), and the required service levels are not part of the design decisions
but constitute constraints or parameters for the system. Distribution system design
focuses on the following interrelated decisions [7]:

1. Determining the appropriate number of distribution centers

2. Determining the location of each distribution center

3. Determine the customer allocation to each distribution center

4. Determine the product allocation to each distribution center

5. Determine the throughput and storage capacity of each distribution center

The data analysis and synthesis phase of the design project will be highly dependent
on the individual project. The overall goal of this phase is to create a data set that
contains valid and agreed-upon data for all the major components in the design project.
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For many objects in the data set, there may be only a single data value, for example, the
longitude and latitude coordinates of city. For other objects, the data can only be
described by statistical distributions and their characteristics in function of possible
scenarios.

For example, the demand of a particular customer area for a particular product may
be stored as its statistical distribution type, mean, and standard deviation for the worst-
case, best-guess, and best case scenarios.

All the data for a distribution system design project [9] is typically stored in a single
database. Using a database allows the use of database validation tools and consistency
checks. The data is organized in function of objects and their characteristics. Similar
objects are collected in classes. The most important objects in a distribution system
design project [4] and some of their characteristics are described in the following.

The Location-Allocation model considers manufacturing facilities (plants),
customers, and distribution centers (depots). It determines the location of the distribution
centers and the allocation of customers to distribution centers based on transportation
costs only. The distribution centers can be capacitated and flows between the distribution
centers are allowed.

The algorithm starts with an initial solution in which the initial location of the
distribution centers is specified. This initial location can be random, specified by the
user, or the result of another algorithm [3].

Based on this initial location, the network flow algorithm computes the transportation
distances d and then assigns each customer to a distribution center with sufficient
capacity by solving the following network flow:

n |
min chu W+ DD Gl @

i=1 j=1 j=1k=1

Zvjk =dem,, k=1.l (2
j=1
D w; <cap, i=1.m ®)
=1

|
D vy <cap;, j=1..n )
k=1
Dw—> v, =0 j=1.n )
-1 k=1
Where;

WiJ ,V - the product flows from plant i to distribution center j and from distribution

center j to customer k, respectively.
CIJ ,C - the transportation costs per unit flow and per unit distance from plant i to
distribution center j and from distribution center j to customer k, respectively.
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dij ) d i - the inter-facility transportation distances from plant i to distribution center
j and from distribution center j to customer k, respectively.
cap ,capj - The rough put capacity of plant i and distribution center j, respectively.

dem, - demand of customer k.

Circumstance (2) ensures that each customer receives its full demand. Circumstance
(3) and (4) ensure that the capacity of the plants and distribution centers is observed.
Circumstance (5) ensures that the total inflow into a distribution center is equal to the
total outflow, that is, that conservation of flow is maintained. This network flow
formulation can be very efficiently solved by a linear programming solver for all realistic
problem sizes. The result of the allocation phase is the assignment of customers to
distribution centers as given by the flow variables.

m |
DG + D CV;d,
i=1 k=1

X, =+ , ©
DG+ D CyV
i=1 k=1
m |
D Wb, + D C Vb,
=1 k=1
yi - m | ™
DG D CiV
i=1 k=1
Where:

(a]. ) ak), (bj ,bk) - cartesian location coordinates of customers i and plants k.

X, Y; the location coordinate variables of distribution center j.

The solution provided by (6) and (7) is optimal with respect to the squared Euclidean
distance norm, and it provides sufficient accuracy at this level of a strategic design
project for the Euclidean distance norm. It should be noted that the iterative solution
algorithm based on the partial differential equations is usually started with this center of
gravity solution as starting point. The location phase provides new locations for the
distribution centers. Based on these new locations the distances between the various
facilities can be updated.

The models ignore the capacity restrictions of distribution centers. All of the previous
models considered only a single product and this ignore the single-sourcing customer
service constraints.

Through developing a model that incorporated both capacity and single-sourcing
constraints, one of its fundamental characteristics was that the flow was modeled along a
complete path from supplier, through the distribution center, and to the customer by a
single flow variable. Formulations of that type are called path-based [6]. If a flow
variable exists for each transportation move, then the formulations are said to be arc-
based [4]. The difference between path-based and arc-based formulations is illustrated in
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Figure 1. Path-based formulations have many more variables than arc-based formulation
for the equivalent system. On the other hand, arc-based formulations have to include the
conservation of flow equations for each commodity and each intermediate node of the
logistics network.

DEOGEOBAENEO

Arc-based Path-baset
Fig.1. lllustration of arc and path-based transportation fl ows.

Several major factors such as cycle and safety inventory and taxation have not been
discussed so far. More comprehensive models that incorporate these factors have been
developed, but such models must be used with extreme care and typically have a steep
learning curve. Th eir use can be only recommended if the models will be used
repeatedly.

111. Conclusion

Th is design project illustrated again the following observations about strategic
distribution system design. First, without modeling-based decision support, the confi
guration of a distribution system is essentially reduced to intuition or guesswork. Second
through careful modeling-based sensitivity analysis a limited number of high-quality
candidate confi gurations can be identifi ed and submitted for fi nal selection.
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1. Introduction

The biodiesel is a mixture of fatty acid methyl esters. The most common way to its
production is by transesterification of plant oils with methanol in presence of an alkaline
catalyst. The research of the modelling and optimisation of methanolysis reaction can be
generalized into several directions — single factor experiments, multifactor experimental
modeling and optimisation, dynamic and artificial neural network modelling.

Based on [1,2] single factor experiments, the factors for obtaining maximum yield of
fatty acid methyl esters (FAME) in the methanolysis of sunflower oil were determined.
Such analysis provides invaluable a priori information for ascertaining of the limits of
the independent variables in mathematical modelling. Vicente et al. [3,4] have used three
factor experiment and central composite design at the modelling and the optimisation of
the methanolysis. In addition, they obtained maximum purity of FAME based on a se-
cond order polynomial mathematical model. Rajkovic et al. [5] used full four factor
experiment, response surface methodology, artificial neuron network and analysis of
variances in order to investigate the methanilysis process.

The aim of our research was to solve the optimisation task for obtaining of maximum
yield of FAME at the methanolysis of sunflower oil at the following conditions:

< raw material for methanolysis — intermediate product, which has been obtained
by the technology process neutralization;

< four independent variables — initial concentration of the catalyst sodium hydrox-
ide, reaction temperature, methanol to oil molar ratio and reaction time;

< the experiments to be carried out based on sequentially generated symmetrical
design.

2. Materials and methods

The crude sunflower oil was obtained from the local sunflower oil factory and is an
intermediate product after the technology process neutralization. Its fatty acid
composition (% by weight) is as follows: 5.4% palmitic acid, 4.6% stearic acid, 24.7%
oleic acid, 64.5% linoleic acid and 0.8% other acids. Its mean molar weight is 876.5
g/mol and the acid value is 0.56.

The transesterification reaction was carried out in a 250 cm® two-necked round-
bottomed flask, immersed in a water bath with thermostat control and equipped with a
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reflux condenser and a stirrer. The calculated catalyst amount was dissolved in a metha-
nol and added to a reaction vessel. The sunflower oil was thermostated separately and
added to a round-bottomed flask too. The temperature was controlled and maintained at
the desired level (+ 0.1°C) by water circulating by means a pump. When the methanoly-
sis finished, the mixture was transferred into a separatory funnel and was allowed to
settle. The FAME upper layer was then washed for four times using warm 5% citric acid.
The yield of methanolysis reaction is determined in volume units (cm®) and subsequently
is recalculated in wight % at FAME density of 0,87 g/cm®. The density of the product is
determined using picnometer, when the dynamic viscosity - using Hoppler viscosity
meter.

3. Modelling and optimisation of the sunflower oil transesterification process
Coded and natural values of the independent variables chosen are presented in Ta-
ble 1.

Table 1.
Coded and natural values of the factors
Independent variables =1 I;iezecl)s =1
Initial concentration of the NaOH (catalyst) x, % 04 08 1,2
Reaction temperature x,,°C 30 45 60
Methanol to oil molar ratio, x3 5:1 10:1 15:1
Reaction time x;, min 40 60 80

The chosen sequentially generated symmetrical design comprises two parts — the first
consists of 16 experiments, while the second - 8 experiments respectively [6]. The
mathematical model consisting of four factors and 16 experiments has 15 regression
coefficients:

V= Dot bixg+ boXo+ DaXa+ DaXg+bioXs Xo+ b%3X1.X3+b223X2.X3+2b14X1.X4+ ,
D11X1 "+ DooXo ™+ D33Xs™ + Dyy X4 1)

7 — predicted FAME yield, wt. %;

by — mean response;

b, by, b, bs— the first-order model coefficients;

D15, D13, D14, D23, bos, b3y — interaction coefficients;

b1, by, b33, byy — quadratic coefficients of the independent variables.

The results of the yield of the FAME for the first part of the experiment are presented
in Table 2.

The values of regression coefficients have been calculated based on the following
equations [6]:

bra X8, v + 0 X T8 @
b=e Li2 1 Xjy - Y ®3)
bij=g L2 s Xy XV @
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bii=e X3% s x5 v + XL X X e AP T ©)
y,— experimental yield of FAME, wt. %;
a, p, &, g, C — constants.
Table 2.
Part 1 - matrix of the experiment and yield of fatty acid methyl esters
Yield, wt. %
M Coded values of the factors - Relative
Expgll }r/nen- Predicted, § error, %
X1 X2 X3 Xq '
1. 1 1 1 1 64,1 15 97.5
2. -1 1 -1 1 86,7 1234 42.4
3. 1 -1 -1 1 80,2 88,2 10.0
4, -1 -1 1 1 81,5 95,7 17.5
5. 1 1 -1 62,8 11,0 82.3
6. -1 -1 -1 82,5 118,4 43.6
7. 1 -1 -1 -1 76,1 83,7 10.1
8. -1 -1 1 -1 76,8 88,2 14.9
9. 1 0 0 0 82,9 83,0 0.1
10. -1 0 0 88,1 87,9 0.1
11. 0 1 0 0 83,4 84,1 0.9
12. 0 -1 0 0 87,2 86,4 0.9
13. 0 0 1 0 84,7 82,3 2.8
14. 0 0 -1 0 83,9 86,2 2.8
15. 0 0 0 1 87,8 86,5 14
16. 0 0 0 -1 83,4 84,6 15

The values of the regression coefficients are calculated (Table 3) for following
values of the constants [6]: a = 0.236111, p = - 0.069444, e = 0.05, g = 0.625 and ¢ =

0.402778.

Table 3.
Values of the regression coefficients for Part 1 of the experiment.

cootfigents | VA | Cooficents | VA | i | Value

bo 88.122 b1, -25.188 bas -1.438

b: -2.475 b3 -11.563 b1 -2.619

b, -1.115 b4 -2.188 b2, -2.819

bs -1.975 b3 -27.688 ba3 -3.819

ba 0.935 D24 -2.063 Das -2.519
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The comparison between the obtained experimentally and the calculated yields of
FAME, based on the mathematical model, manifests large relative error of the predicted
values (97,5% and 83,3%, Table 2). Therefore, in part 2 we conducted eight additional
experiments, which results are shown in Table 4.

Table 4.
Part 2 - matrix of the experiment and yield of fatty acid methyl esters
Coded values of the factors Experimental yield y,
Ne wt. %
X1 X2 X3 Xa
17 -1 1 1 83,4
18 1 -1 1 85,8
19 1 1 -1 74,2
20 -1 -1 -1 77,8
21 -1 1 1 -1 79,0
22 1 -1 1 -1 81,4
23 1 1 -1 -1 71,3
24 -1 -1 -1 -1 74,1

The values for the regression coefficients are calculated using formulae 2 to 5 for
parts 1 and 2 (Table 5). These have been calculated based on the experimental data
presented in Tables 2 and 4 and using the following conditions:

< number of the experiments N = 24;

< values of the constants [6]: a = 0.229167 , p = - 0.0625 , e = 0.055556 , g =
0.0625 and ¢ = 0.39583.

Table 5.
Part 1 and 2 — values of regression coefficients
cootficents | VAU | Cooficens | Valte | Giffcens | Value
bo 87,78 b1, -4,53 Das -0,006
by -2,84 bis -4,46 b1y -2,28
b, -1,86 b1a -0,27 b2, -2,48
bs -0,41 b2s -2,67 bas -3,48
b4 0.935 D24 -0,26 D4a -2,18

The subsequent step was to estimate the statistical significance of the regression coef-
ficients and also to check the adequacy of the model. In order to evaluate the above, we
used seven experiments at the centre of the plan at values of the independent factors:
x1=0, x,=0, x3=0 and x,=0. The results were the following: y; = 88.5, y, = 86.5, y3 =
86.9, y,=87.7, y5 = 87.5 yg = 88.4, y,=88.1. Based on the method presented in [6], the
calculations showed that the interaction coefficients by, b, u by, (Table 5) have the
following values - 0.26875, - 0.25625 and - 0.00625. Their absolute values are less than
the Fitica = 0.365 [6] and therefore were excluded from the mathematical model.
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The final equation in terms of coded factors for quadratic polynomial model is
presented in the following equation:

5= 87,7819 - 2.8389x, - 1.8611X, - 0.4056x3 + 1.8945x, - 4.5312x:X,
— 0.4562x;X; - 2.6688x,X5 - 2.2831x,% — 2.4831x,% - 3,483x5%-2.1831x,2  (6)

The mathematical model performed sufficiently well at signicance level of 0.05
because the dispersion ratio S%./ S% was 3.356 and is lower than the value of Feical =
3,999 [6].

The graphical display of the mathematical model is a surface (Fig. 1), every poit of
which is the predicted yield of fatty acid methyl esters at specific values of the four com-
planatory variables.

N 88-90

>

o = 86-88

©

> 84-86
m82-84
" 80-82
m 78-80

Figure 1. Surface plot of FAME yield as a function of the methanol to oil molar ratio

and the reaction time at the catalyst loading 0.8% and reaction temperature 45°C

The aim of the optimisation is to determine the values of the factors at which
maximum FAME vyield is obtained. In essense, the absolute maximum of the
mathematical model has to be calculated. This can be done by step by step investigation
of the mathematical model. At step 0,1 of all complanatory variables, the program
“Project” calculates the FAME yield of all combinations of the factors' values. The
outcome is at what values the maximum yield is obtained. The applied program presents
the results in the following way:
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The recalculation of the coded values into natural dimensions indicated (Table 6) the
following paramaters for maximum yield at the methanolysis of sunflower oil:
Table 6.
Conditions for maximum yield of fatty acid methyl esters

Factors Natural values Maxm&)m yield,
Initial concentration of the catalyst NaOH x;, % 0.4
Reaction temperature x,,°C 55.5 89.6
Methanol to oil molar ratio, x; 8.5 '
Reaction time x4, min 68

The experiments based on the factor values of the maximum showed FAME yield
87,7% (2,2 wt.% error), density 0,871 g/cm® and viscosity 4,6 mm?/s.

Conclusion

We created mathematical model of the sunflower methanolysis process based on
sequentially generated symmetrical design of four factor experiment and response sur-
face methodology. This model allows the determination of the FAME yield at the whole
surface of the factors' dimension, defining the influence of the separate factors and their
interaction and in addition - defining the optimal solutions based on in advance
established categories.
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MYJITHMOJAJ/IHU TIPEBO3U U HACOKH 3A PABBUTHETO UM B B'bJ/ITAPUA

IInamen /IsiHKOB, AHTOH AHTOHOB
Hlymencku ynusepcumem "Enucxkon Kouwcmanwmun IIpecnascku'

Abstract: In this report the nature of multimodal transport is considered. Attention is
drawn to the transport policy that the European Union carried out with respect to this
type of transportas well as major problems andways of development of
multimodal transport in our country.

Key words: multimodal transport, development, transport, terminal

ChBpeMEHHHAT Ia3ap 3a TPAHCIIOPTHHU YCIYTW Hajlara Ha OIlepaTopuTe HeoOXOoIu-
MOCTTa OT AMHAMUYHO Pa3BHUTHE, IOCTOSHHO BHEAPSBAHE HA HOBU TEXHOJIOTHMH 32 TIpe-
BO3, ChXpPaHEHHE U JOCTaBKa Ha ToBapure. OT 0coOeHO 3HaueHHE 3a €PEKTUBHOTO W3-
ITBJIHEHNE Ha TIPEBO3HUS MIPOLIEC € HAIMYHETO Ha Pa3BUTa HHPPACTPYKTYpPa, OCHIIECTBSI-
BaHE Ha ITBJIHO TPAHCIOPTHO 0OCITyXXBaHE OT CTPaHa HA €JUH MyJITHMOIAIEH TPAHCIOP-
TEH OIepaTop Ha NPHHIHMMA “OT BpaTa J0 Bpara”, CTPOrO IPHIbPXKaHE KBbM CpPOKa Ha
JOCTaBKa, ONTHMH3AIMs HAa JIOTHCTHYHUTE CXEMH M HaMallsiBaHE Ce0eCTOHHOCTTa Ha
HPEBO3HUTE.

Pesynrar oT chbBpeMEHHUTE TCHICHIMH B TPAHCIOPTa € Pa3BHTHETO Ha MEXIyHa-
POIHUTE TIPEBO3M HAPEUCHH UHMEPMOOanHU WIH OINE MYIMUMOOanHu TIPEBO3H.
JebuHunus Ha MEXAyHAPOJHA TPAHCIIOPTHA KOHBEHIHSA 32 MYITUMOJIAIHU PEBO3U OT
1980 rox. rmacu: “MexayHapoJeH MyIATHMOJAJICH TPAHCIOPT O3HAayaBa INPEBO3 Ha
TOBapM dYpe3 HAi-Manko IBa pa3NMYHM HAYMHA HA TPAHCIIOPT HA OCHOBaTa Ha
MYJITUMOJIaJIeH TPAHCIIOPTEH JIOrOBOP, OT MSCTOTO B €[HA ABPIKaBa, OT KOETO TOBAPHT €
B3€T OT MYJITUMOJAIEH TPAHCHOPTEH ONEpaTop, IO MICTOTO Ha JIOCTaBKa B JApYyra
IbprkaBa”. XapaKTEpHOTO 3a TSIX ca UETUPH €JIEMEHTa:

- He0OXOJMMOCTTA OT M3IOJI3BaHe Ha Haif-MaJIKo J[Ba BHJa TPAHCIIOPT;

- HAJIMIHETO CaMo Ha €IWH JJOTOBOP 3a IPEB03a;

- HAIMYUETO CaMo Ha eIUH M3IBIHUTEI, ONEepaTop Ha IPEBO3a, OTTOBOPEH 3a LEIHS
MapIIpyT Ha JOCTaBKAaTa;

- IPEBO3BT € MEX/IY JBE U MOBEUE AbPIKABH.

Jlpyr OCHOBEH XapakKTepeH eJeMEeHT Ha HWHTEPMOJAIHHUTE IPEBO3U €, 4e MpHU
OIepalMUTe ITIPU IPETOBApBaHE, TOBAapBT CE INPETOBapBa 3aeIHO C TPAHCIOPTHATA
€IMHHUIIA — TPAHCTIOPTHO CPEACTBO WM TPAHCIOPTHO YCTPOHCTBO.

MynTuMoIaIHUTE IPEBO3U ca TACHO CBBP3aHU C PAa3BUTHETO HAa KOHTEHHepU3alus-
Ta, KOSITO Ch3/]aBa OCHOBH 32 B3aHMHOTO COJMKaBaHE HA Pa3IMUHHUTE BUIOBE TPAHCIIOPT
1 Hal-Be4e MEXTy MOPCKHS, )KEJIC30IbTHUS M aBTOMOOWMIIHUSA. Y CTAHOBEHH Ca €HAKBU
CIocoOH ¥ YCIIOBHS 3a TIPEBO3 B PA3IMYHUTE BUJIOBE TPAHCIIOPT, B PE3yNTaT Ha YHH(DH-
IIPAHETO Ha TOBAPHHUTE SAWHHITM U M3UCKBAHUATA 3a MIPABHIHO U e(DEeKTHBHO M3IIOI3Ba-
He Ha KOHTeHHepuTe.

LlennTe Ha MyNTHMO/IAJIHATA CUCTEMA Ca:

- ONTUMH3MpPAHE Ha OOLIOTO TPAHCIIOPTHO BPEME;
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- MEHIMH3HpPaHe Ha Pa3XOHUTe 3a TPAHCIIOPT;
- YCBHBBPIICHCTBAHE Ha TOBAPHUTE IIPEBO3U OT IPOU3BOAUTEIIS JIO IIOTPEOUTEIS.
Enun ot onpenemnsmute GakTopy 3a peaan3anuaTa Ha MYJITHMOJAIHATE IIPEBO3H €

HEOOXOJUMOCTTa OT Ch3JaBaHE Ha CTaHIAPTHM TOBApPHU eIWHUIM. ToBa oO3HayaBa

IpHUTEkKaBaHEe HAa KOHTEHHEpEH MapK M KOHTeHHEepHO obopynsaHe ¢ mapamerpu Ha 1SO,

KOUTO J]a ca YHU(UUIMpaHHU OT IJIe[iHA TOUKa Ha rabapuT, BUJ U THI, Ja OTTOBApAT Ha

TeXHHUKO-TEXHOJOTHUHHUTE U3UCKAaHMS 32 IPEBO3 Ha MIMPOKA TaMa OT TOBAPU C Pa3IUIHU

XapakTepucTUKH # JApyrd. ChIIeCTBEH elleMEHT OT MyJITHMOJAIHATa CHCTeMa ¢

HaJIMIAETO Ha pa3BHTa TEXHHUYECKa HH(PACTPYKTYpa:KOHTEHHEPHH Jena W

KOHTEHHEpHO 000py/ABaHEe, CyX03eMHN KOHTEHHEPHU TEPMHUHAIN, MOPCKH KOHTEHHEpHH

TEePMHUHAJIH ¥ Pa3BUTa JIOTUCTUYHA MpeKa.

Haii-BaXXHUAT eNeMeHT Ha MyJITHMOJANHUTE IPeBO3M € 000co0sBaHETO Ha
MYJITHMOJATHUSI ONIEpaTop, YUETO 3aAbJDKEHHUE € 1a JOCTaBU TOBapa OT HaJyalHaTa TO4Ka
Ha W3MOpAlIaHeT0 My A0 MSCTOTO MO IpeAHa3sHaueHHe. MyINTHMOJAIHUAT OIepaTop
MOXe Ja ObJe MOPCKM WIIM CyXO3€MEH IIPeBO3Bad, IOATOTBEH OPraHH3AIMOHHO C
HEOOXOIVMHUsI KaluTan ¥ 00opyJBaHe 3a M3IBIHCHHE HA 3aJaduTe 10 KOMIUICKCHOTO
obcimyxBaHe Ha JocraBkara. OmnepaTopbT Moxe Ja Oble CbIIO Taka 4YacTHYEH
TPaHCIIOPTEH H3NBJIHUTEN HIM IBK Jla € CaMO OpraHu3aTop Ha KOMIUICKCHOTO
obcimyxBaHe Ha JocraBkara Ha ToBapa (non-vesel operator, NVO). OmeparopsT €
€AMHCTBEHUAT IApTHHOP HA KIHEHTa - TOBapojaTen WM ToBapomoiydaren. Karo
IpreMa MopbhYKaTa M CKIII0YBA JOTOBOPA, TOH MoeMa BbPXy ce0e CH BCHUKH 3aAbIDKECHUS
3a peaTM3UpaHeTO Ha MYNTHMOJATHHUS TpaHcmopT. CbC CBCTaBIHETO Ha EIWHEH
JOKYMEHT 3a MYJITHMOJIAIHUS IIPEBO3 ONEPATOPHT IMOEMA CHIIO U IIBIHATA OTTOBOPHOCT
3a M3IIBJIHEHHETO My. Ta3u OTTOBOPHOCT 00XBaIla KAaKTO HETOBUTE COOCTBEHH A€ CTBHS,
Taka ¥ Te3W Ha MPEBO3BAYUTE IO YYACTBIWUTE M M3MBIHUTEINTE HA Pa3INYHU BHIOBE
TPaHCIIOPTHH YCIYTH IO JIMHUATA Ha mpeBo3a. OmepaTopbT CKIIOYBA JOrOBOPH C
OTIENHHUTE NPEBO3BAaYM M H3BBPLIMTEIN HAa YCIYIH, KOHTO HOCSAT OTTOBOPHOCT 3a
JOTOBOPEHUTE PAa0OTH H3KIIOYMTENHO IIpex Hero. Toll e IUbkeH Jna pasBue
HeoOXouMaTa JIOTHCTHYHA CHCTEMa, 4pe3 KOSTO CTaBa BB3MOXHO YIPABICHHETO Ha
IsIaTa  MyJNTHEMOJANHA TPAHCIIOPTHA CHCTeMa. Pasxoaure 1o  JocTaBKara B
MYJITHEMOJATHUS TPAHCHOPT Ce TOKPUBAT Upe3 eIUHHH (HPaxTOBHU TapH(n BKIIOUBAIIH U
BB3HATPAXKICHUETO Ha OIepaTopa.

OT BCcHUKM BHJOBE MyJaTHMonaneH TpaHcnopT EC ornaBa Haif-ronsMo 3HaueHue Ha
Pa3BUTHETO Ha CYXOI'bTHHUTE CHCTEMH 3a IPEBO3 T.€. Ha JKEJEe30IbTHO-aBTOMOOMITHUTE
MIPEBO3H, KaKTO B PAMKHTE Ha OTJEIHUTE CTPaHHU, Taka U Mexay Tix. Te (CyXompTHUTE
CHCTEMH) B Hali-roJIsiMa CTEIeH ChYeTaBaT e()eKTUBHOCTTA Ha JKEJIE30IIbTHHS TPAHCIIOPT
IIPY TIPeBO3a HAa MACOBH TOBAPH Ha JAJIEUHN PA3CTOSHUS ¢ OE3CIIOpPHUTE MPEeIMCTBA Ha
aBTOMOOMIIMTE TP MPEeBO3a Ha ONM3KM Pa3CTOSHUSA M BB3MOXXHOCTTA 33 AUPEKTHO B3e-
MaHe " JOCTaBsHE Ha TOBAapUTE OT M 70 KiHMeHTa. Pa3BUTHETO Ha KOMOWHMpPAHMS TPaHC-
MOPT ce Hajlara NPHOPUTETHO M OT THPCEHETO HAa HOBH BB3MOXKHOCTH 3a YCIIEITHOTO
peliaBaHe Ha TPAHCIIOPTHHUTE MPOOJIEMH, CBBP3aHH ChC 3aPBCTBAHHUATA [0 MaruCTPaIH-
T€ W HApaCTBAHETO Ha NBTHO-TPAHCHOPTHUTEC MNPOU3MIECTBHA, CbC 3aMBbPCABAHECTO Ha
OKOJIHaTa Cpe/ia, C FOJIEMHUTE Pa3X0/IH Ha TEYHU OPHBA U TIp.

BB Bpb3ka ¢ ToBa EC mpenopbruBa BbBEXIAaHETO Ha IBTEH JaHBK, KOHTO Ja TOK-
pHBa IIETHTE, IPEIU3BUKAHN OT aBTOMOOWIIHHS TPAHCIIOPT M KOHTO J]a ChOTBETCTBA Ha
HaJIO)KEHaTa Ha JKEJIC30IBTHUTE IPEBO3BAYM TaKCa 32 M3IOJI3BAaHE HA JKENE30IbTHATA
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nHdpacTpykrypa. EqHOBpeMEeHHO ¢ TOBa ce MPOBEXKIAT M KOHKPETHH OPTaHU3AIMOHHH
MEpONPUSTHUS 32 HachpYaBaHe HA KOMOWHHPAHHS TPAHCIIOPT KaTo:

- IOIyCKaHe Ha JIBIDKCHHETO Ha aBTOMOOWIIN C KOHTEHHEPH ¢ MaKCHMAIIHO HAaTOBap-
BaHe 44 t, noxato HopMmaTa oOukHOBeHO € 40 t. ToBa ce mpaBu Mopaau Mo-ToysIMarTa Tapa
IIpU KOHTEHHEPUTE, U3II0I3BaHN 32 KOMOMHUPAH MPEBO3;

- paspeliaBaHe Ha BBTPELIHH MPEBO3M B JaJeHa CTpaHa OT MPEBO3BAYM HA APYTU
CTpaHu;

- Ch3/1aBaHE HA BH3MOXXHOCTH 32 HapacTBaHe Ha CKOPOCTHTE 3a IBI)KEHHE HA TOBap-
HHTE BIAKOBE 3a KOMOMHUpaH TpaHcnopT o 100-120 km/h;

- yBeIMYaBaHE Ha IbIDKUHATA Ha BiakoBeTe 10 600-750 m u Terio g0 1200-1500 t.

PazButnero Ha KomMOMHMpaHus TpaHcopT B EBpomna ce moaxpens ot Kongepenmu-
siTa Ha €BPOIEHCKUTE MUHUCTPU Ha TpaHcmopTa. OnpeneneHuTe oT TAX TpaHCceBpomenc-
KH TPaHCHOPTHU KOPHJOPH, YacT OT KOMTO Mpecuuar Teputopusata Ha P bwiarapus ca
€/lHa OT Half-Ba)KHHUTE MPEANIOCTABKH 33 PA3BUTUETO HA KOMOMHHPAHUTE NMIPEBO3U MEXKIY
eBpornelckuTe cTpaHd. Te ce HachbpyaBaT M OT Ch3AafeHUs MexXIyHapoJeH ChI03 Ha
¢upmMuTe 32 KOMOMHUpAHU NPEBO3H, B KOMTO WieHyBaT royisiM Opoid ¢pupMu 3a creau-
TOPCKH M TPAHCIIOPTHH YCITYTH.

B crpanute Ha EC npuopurer ce naBa Ha pa3BUTHETO HA MYJITHMOJAIHHS TPaHC-
MIOPT C KOHTEHHEepH, peMapKeTa, IoJlypeMapKeTa, CMEHSIEMH KapoCepyH, T.€. Ha HEIPHI-
pyxaBaHHUTe HpaTku. Te3u MpeBo3u 3aeMar MoHacTosImEeM okono 75-80 % oT koMOUHH-
panus TpaHcnopt. bbp3o pazBuTHe mosyyaBaT U IPEBO3UTE MO TexHosorusita Po-Jla, -
IIPEBO3 10 OIpEAENICHN MapIIPyTH Ha TOIIMOTOHAXHU aBTOMOOMIHN (BJIEKadH C pemMap-
KeTa ¥ aBTOMOOWIIH ¢ peMapKeTa) BbpXY Kene3ombTHU mardopmu. [Ipu cernoctaBsHeTo
Ha BapUaHTH 3a JOCTaBKa Ha TOBAPH Ha Pa3CTOSHUS Mo-rojeMu ot 250-300 kM u mpuia-
raHe Ha aBTOMOOWJIEH TpaHCropT 10 20% OT NMPEeBO3HOTO pa3CTOsSHHE, Hal-e)EeKTHBHU
OT TJIeIHAa TOYKA Ha Pa3XOAUTE Ca HIMEHHO PO-Jia IIPEBO3HTE M0 JKEJIC3HUIA.

TpancnopTHaTa nonuTrKa Ha bhirapust ChOTBETCTBA Ha OYEPTAHUTE HACOKH M BUIK-
naHus Ha EBporeiickust Chro3 M LENM Ype3 WHTerpUpaHe Ha TPAaHCIOPTHHUS Ipolec aa
OCBIIECTBH ONTHMATHO M3MOJI3BaHE Ha MH(PACTPYKTyparTa, KOETO 3aeJHO C yCHBBPIICH-
CTBaHE Ha YCIyTUTE, MOJIEPEH MEHHIKMBHT, 'bBKAB JIOTHCTUYCH MTOJXO U HOBH TEXHO-
JIOTHH Jla OCUTYPH TI0-BHCOKAa KOHKYPEHTOCIOCOOHOCT Ha TPaHCIOPTHATa HU Mpeka B
peruoHa.

Hanuonannata HopMaTHBHA 0a3a, B KOSATO ¢ BbBeaeHa nupektiBa 92/106 Ha EC per-
JIaMEHTHpalla HHTEPMOJATHHUTE ITPEBO3HU € pa3paboTeHa B ChOTBETCTBUE C U3UCKBAHUATA
MY ¥ ONpe/iesiss OCHOBHHUTE N3UCKBAHUS KbM TO3HM BUJ TpaHCHOPT. [J1aBHa 1ea Ha TpaHC-
MOPTHHS CEKTOp Ha Bbnrapus e ObaenieTo pa3BUTHE Ha HHTEPMOAAIHATA TPAHCIIOPTHA
CHCTEMa M MO-BHCOKO KAadeCTBO HA TOBAPHUTE TPAHCIIOPTHHU YCIYTH B CHOTBETCTBHUE C
nommTrkata Ha EC 3a mHTepMojaiHa TPaHCIOPTHA CHCTEMA, KaTO YCHJIMSATA B TO3H
CeTMEHT ca CBhCPENOTOYCHH KBbM HM3TPakKAaHe Ha Mpeka M JIOTHCTHYHM TePMUHAIM 32
KOMOWHHpPAH TPaHCHOPT, MOKpuBamy OOM0eBpONeHCKITE TPAHCTIOPTHH KOPUAOPH.

XKenesonbprHute MuHNK B P brirapus, Bkintoyenu B EBporneiickoTo criopasymeHue 3a
MEeXIyHapoJHH KOMOMHUPAHU MPEBO3H U cBBp3aHuTe ¢ TsaX 00ekTn (AGTC) ca:

- Pyce — I'opna OpsixoBuia — JIs60Bo — JTumurposrpan (310 km)

- Codust — Mesnapa — N'opHa Opsixosuna — Kacninuan — Bapna (543 km)

- Aparoman — Cocust — [TnoBaus — Aumurposrpan — Ceuenrpap (382 km)

- [InoBauB — 3umunma — Kaprobar — Byprac (294 km)

- Bumnn — Codus (279 km)
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- Cocmst — Kymata (210 km)

KsM AGTC ca BkiIroYeHH | 9 rapy 3a W3BBPIIBAHE HA MEXIYHAPOIHH KOMOMHHpA-
Hu npeso3u — Co¢wust, @mwmmnoso, Crapa 3aropa, Pyce, Iumutposrpan-cesep, Bapha,
Byprac, Kacnmuan u ['oprna OpsixoBuna.

3a bwirapus chlecTBYBaT MOTEHIMAHM BH3MOKHOCTH 3a Pa3BUTHE Ha MYyITHMO-
JaJTHU TPEBO3H, KOUTO MOTaT Jla C& CUCTEMaTH3MpaT Ha OCHOBAaHME Ha CIEJHUTE H3BO-
T

- OCHOBHHUTE MapUIPYTH 33 BHTPEIIHH M MEKTyHapOIHU KOHTEHHEPHH IIPEBO3U CHB-
Iajar ¢ HampaBJIeHUSITA Ha Obirapckute ydacTbiy BkimodeHH B AGTC m O6moeBpo-
nedickure Tpancnoptau kopuxopu — 1V, VI, VI, IX n X;

- CBIIECTBYBA peryisipeH U ycroiuns Tpaduk Ha TP aBTOMOOMIHN OT 1 KBbM bbira-
pus u ctpanute oT binskus u3Tok kbM EBpomna, KOWTO 1M03BOJIsIBA OPraHU3MPAHETO HA
MEXIyHapoJHH KOMOMHHPaHU NPEBO3H HA YHU(DUUMPAHH TPAHCIIOPTHU €IMHUIM, IIPU
BHCOKO Ka4eCTBO Ha yCIIyrara, perjlaMeHTUpaH CPOK Ha JIOCTaBKa, TapaHTHpaHe MOTpe-
OuTenckaTa CTOMHOCT HA CTOKHTE U CTUMYJIHPAIIH [IEHHY;

TpaHCIOPTHOTO MUHUCTEPCTBO pazpaboTn CTparerus 3a pa3BUTHE Ha TPAHCIIOPTHA-
Ta uHppacTpykrypa 1o 2015 r., karo gact ot obmara Ctparerus Ha IPaBUTEICTBOTO 3a
HHTETpUPAHO pa3BUTHE Ha MHQpacTpykTypara Ha Penmybnnka beirapus. Bs3 ocHoBa Ha
IIPeIBApUTEIIHO ONPENEICHH KPUTEPUH 32 OIEHKa ca M30paHu NMPUOPHTETHH IPOEKTH C
HAaIMOHAIHO 3HAYCHHE!

1. ITpoexThT 3a m3rpaxnane Ha MuTepmonanex tepmunan B rp.Codus, B paiioHa Ha
rapa ,,Jlonysne” - pasnpenenurenna. Toi e eqUH OT MaIKOTO HHPPACTPYKTYPHH HPOEK-
TH C TOTOBO IPEANHBECTHIIMOHHO NpoyduBaHe. [Imanupa ce 1a 0bJaT yCBOCHN 3HAYHUTEI-
HU cpenacTtBa oT CtpykrypHute dpormose Ha EC — okomno 16,5 muH. eBpo. M300pbT mbp-
BUST MHTEPMOJAJICH TepMHHaJ a Obe m3rpajseH B Codus e HampaBeH, 3amioTo TOH mie
Obe Bpb3Ka C TPH €BPOIEHCKUTE TPAaHCIOPTHN KOPHIOpa M YETHPU NpHcTaHumia. Upes
TepMHHaia ce cBbp3BaT Kopuiopu Ne 4, Ne® u Ne 10. TepmuHansT 1me Ob1e U Bpb3Ka C
npucranuiara B Jlom, Bapua, byprac u ComnyH.

2. MHTepMoOanieH TepMHUHAI U JIOTUCTHYEH LIEHTHD B paiioHa Ha Tp. [LmoBmus u rp.
Jumutposrpan. JloroBopeHo Oe M CTapTHpa M3TOTBSIHETO HA MPOEKTHO NMPOydYBaHE 32
M3rPaXJaHeTO Ha HHTEPMOJAANICH TEPMUHAI U JOTUCTHYEH IIEHTHP B pailoHa Ha TPamoBe-
te [TnoBaus u AuMuTpOBrpa.

3. TepmuHanu 3a 06paboTKa Ha KOHTeWHepH B mpucranumiata byprac u Bapua. C
H3rpaXJaHeTO UM TMPHUKIIIOYM €IUH BaXKEH eTall OT pa3BUTUETO UM. [IpoeKThT € OcHOBHA
4yacT OT CTpATeTusATa 3a Pa3BUTHE Ha MHTEPMOJAJIHUS TPAHCIOPT B cTpaHaTa. be3 To3u
MIPOEKT ce 00E3CMHUCIIST N3rpaXKIaHeTo Ha MHTepMozaineH TepMunan B Copust. B npenr-
poekTHa (paza Ha MpoydBaHE € W MHTEPMOJAIHHAT TepMHHAN B Pyce, KoHTO € 4acT oT
HMHTEpMOJAIIHATa BPB3Ka C KOHTEHHEPHMS M MHTEPMOJAJECH TEPMHHAT B IPHCTAHHIIE
Bapna. C te3u npoektn bonrapus m3neiHsBa EBporeiickata qUpeKTHBa 3a €KOJIOTHICH
TPAHCIOPT, MPEXBBPISIHKNA KOHTEHHEPHNUTE TOBAPH OT aBTOTPAHCIIOPT HA XKEIE30IBTECH
TpaHcopT U kopalb. [IpoekThT 1ie MMa TOJIOKUTEITHO Bb3ICHCTBHE U BBPXY KEIe30MbT-
HUSL TPAHCIIOPT B CTpaHaTa.

4. B npeanpoekTHa (a3a Ha Ipoy4IBaHe € U MHTEPMOJATIHUIT TepMUHAI B Pyce, koii-
TO € 4acT OT MHTePMOAAIHATa Bpb3Ka ¢ KOHTelHepHus TepMunai B [Ipuctanuie Bapha.
3a pa3BUTHETO Ha HHTEPMOAAIHHUTE NIPEBO3H MHTEPEC MPECTABISBA U M3TPAXKIAAHETO HA
JIOTHCTUYHA TPAaHCIOpPTHA Bpb3Ka p. JyHas (IIpucrannme Pyce) — xm tpaucnopr - Uep-
Ho Mope (IIpucranmme Bapna). OcHOBHHUTE HpeMMyIecTBa Ha TakaBa TPAaHCIOPTHA
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BpB3Ka Ca ChKpallaBaHe Ha BPEMETO 3a TPAHCIOPT U Ha Pa3XOoAWTE 3a KaHAIHH H Jp.
TaKCH B IOJHOTO TeueHue Ha p. [lyHas. [Ipobnem 3a peanusanusita ob6aue e HE3aq0BOJIH-
TEJIHOTO CHCTOSIHHE Ha KeJIe30IIbTHATa JIMHUSA Mexay Bapna u Pyce, xakro u Henmocra-
THYHUS TpaduK Ha KOHTeHtHepH B Ta3u yacT Ha EBpona. C momoOpsiBaHe Ha HABUTaLIUATA
10 BOJHATA MarucrTpana ,,Peiin - Maiin - [lyHaB" u qpyrute mONIUTHYECKH M UKOHOMH-
YeCKH NPOMEHU B PErHOHA U YEPHOMOPCKHs OaceifH ce ouakBa pa3BUTHE Ha Tpaduka u
HHTEPMOJATHUTE TPEBO3H.

Hn3BOAU:

1. KoMOnHnpannTe NpeBo3u OCUTYPsIBAT 3HAYNTETHO HaMallsIBaHE HA CTOWHOCTTA Ha
IIpeBo3a IMopaay 00CIUHIBAHETO HA MHOYKECTBO ISHHOCTH B €1IMH omepaTop. OCHOBHOTO
UM IPEAUMCTBO MO OTHOLICHHE Ha KIMEHTUTE ca Bb3MOXKHOCTHTE 32 M0-100p0 ChXpaHs-
BaHE M OIa3BaHE Ha CTOKATa I10 BpeMe Ha IIPEBO3HMUS MPOLEC TOPaJH HeliHaTa KOMIIaKT-
HOCT (TaJieT, KOHTeHHep, MOABMKHA KapocepHs U Ip.) 6e3 HeoOXOAUMOCT OT MPETOBAp-
BaHE U JPYrM MaHUIyJalMi. BcHYko TOBa BOAM 10 HaMaJlsIBaHE HA BPEMETO 3a JIOCTaB-
Ka Ha TOBapHTe 10 IOIy4YaTeInTe U ONTHMHU3UPA Ipolieca KaTo L.

2. OTaensHeTo Ha BBIVIEPOJHU EMHCHH B aTMOC(epaTa € B I'bTU IT0-MaJIKO IIPH KOM-
OuHMpaHuTE NpeBo3U. ExonornuHusT edexr 3a onazBaHe Ha OKOJIHATA cpesia € 3Ha4YUTe-
JIeH.

CONCLUSIONS

1. The combined transports provide a significant reduction in the cost of transporta-
tion due to the integration of multiple activities in one operator. Their fundamental ad-
vantage in terms of customers are the opportunities for better preservation and protection
of goods during the transport process due to its compactness (pallet, container, mobile
bodywork, etc.) without the need for transshipment and other manipulations. All this
leads to a decrease in the delivery time of goods to the recipient and optimize the process
as a whole.

2. The carbon emissions in the atmosphere is at times less in combined transporta-
tion. The ecological effect to protect the the environment is significant.

JUTEPATYPA:

1. Hukonoa, X., neknuu MyaTUMOAaiHM W KoMmMOuHHpanu mpeso3u, YHCC,
Katenpa «/MxoHomuka Ha Tpancrnopta», Codus

2. Cranes, XK., «Po-na npeBo3ute B bbirapusi: NporHo3u, HaIGK 1, PEaTHOCTH, CII.
XKenezombTeH TpaHCTIOPT, Op.1, 2010, cTp. 28

3. wnarocpouna mporpaMa 3a pazutue Ha J[I1 Hammonanna xommanus ,,)Keneso-
mpTHA HHPpacTpykTypa™ 2010 2019 1.

4. HAPEABA Ne 53 ot 10.02.2003 r. 32 KOMOMHHpPaH IIPEBO3 Ha TOBApH.

5. http://b52.kamioni.bg/logistika/menu//post/3815/Logistikata-s%D0%B5-10 nasochva-kym-
novi-bizn%D0%B5s-mod%D0%B5Ii

http://ekoglasnost.bg/bg/node/8

164


http://b52.kamioni.bg/logistika/menu/post/3815/Logistikata-s%D0%B5-10%20nasochva-kym-novi-bizn%D0%B5s-mod%D0%B5li
http://b52.kamioni.bg/logistika/menu/post/3815/Logistikata-s%D0%B5-10%20nasochva-kym-novi-bizn%D0%B5s-mod%D0%B5li
http://ekoglasnost.bg/bg/node/8%20str.%20105

PET'MOHAJIHA TbPTOBCKA UHTEI'PALIUA B KOHTEKCTA HA JIOTHCTUKATA

ILnamen JIsnkos, Ilnamen YepHokoxkes
Hlymencku ynusepcumem "Enuckon Koncmanmun Ipecnascku"

Abstract. With the accession of Bulgaria to the EU Bulgarian producers are protected from
competition as much as they are protected and European producers. This greatly expands the
possibilities for increased trade in goods and services, both domestically and internationally.

Key words: integration, cargo flows, container terminal.

OcHOBHaTa XapaKTepPHUCTHKA Ha Pa3BUTHETO HAa THPrOBHATA ChC CTOKH M YCIYTH B pe-
THOHA € MOCTOSIHHO HapacTBaHE Ha CTOMHOCTTA Ha OOLIHMS M3HOC HAa CTOKH M YCIYTH U
HETIOCPEACTBEHA B3aMMO3aBUCHMOCT MKy BHOca 1 u3Hoca Ha bBII. Cremenra Ha uHTeT-
pupane Ha bparapus B riio6agHaTa HKOHOMHKA CE € YBEIWYMIIA 3HAYUTEITHO MPe3 MOCIe -
Hute 15 roguan. T e BHCOKa, KaKTO OT IVIeIHA TOYKA Ha THPTOBUSATA ChC CTOKU U YCIYTH
Taka U Mopagy U3pa3sxoJBaHETO Ha 3HAYUTEIHO MOBEUE CPEICTBA 32 BHOC HA CTOKH U YCITy-
TH B CpaBHEHHE C MOJy4YaBaHHUTE MPUXOAU OT M3HOC. ,,CTBIKHTE KbM W3TPKIAHETO Ha
J0OpO JIBITOCPOYHO MAPTHHOPCTBO C KOHKYPEHTHA OpTaHM3alys ca CIIeIHHTE:

- Ilnanmpane Ha OOIIOTO CHTPYIHUYECTBO. [IBITOCPOYHOTO CHTPYIHHYECTBO CE
IUTaHUpa OT caMoTo Havasno. CtpaHuTe TpsiOBa J1a ca HasICHO C BH3MOXKHHMS KalalUTeT
pecypcute, KOUTO MOraTr fa ObAaT CHOJEICHH MEeXAy cTpaHute. V3rpaxaar ce oOmm
MOJIENTH 32 00CITy)XKBaHE Ha KIMCHTUTE Ype3 ChBMECTHH PEIICHMUS;

- Hudopmannonna uaTerpupanoct. [Ipu Ta3u cThKka € HeOOXOAUMO Jla ce U3rpa-
JST OOIIM CTaHIApTH 32 OOMEH Ha WHPOPMAIHS U J1a Ce BHEAPH CIIEUATH3HpaH codry-
ep 3a TpaHcdep Ha manHUTe MHTerpupannTe HHGOPMAIIMOHHN CUCTEMH ca cpel] (akTo-
pHTE C HAM-TOJISIM IPHOPHTET NPU M3rPaXK/IaHe Ha KOOIIEPUPAHETO;

- TlaptapOpcTBO. IIpn 0oOma nHpOpMaNMOHHA cpena € HeoOXOAMMO Jia ce periia-
MEHTHpPa CIOJEISIHETO Ha KpbcTocaHa (upMeHa mHpopmarms. JbIrocpoyHOTO mMaprt-
HBOPCTBO € HEBB3MOXKHO 0€3 M3TpaKJaHETO Ha B3aMHO JOBEpHE;

- Pa3sxoou u xawecmgo ma obcnyscearemo. VI3rpakIaHeTO Ha B3aMMOOTHOIICHHUS
BOJIM IO HaMaJlsiBaHE Ha pa3XoJHaTa 4acT. YTOUHSBA Ce CHTPYIHHYECTBOTO MPU U3BBP-
[IBaHE Ha IOCTaBKUTE, KAKTO W MEPKHTE 32 N30SATBAHETO HA MPOBAJICHU KYPCOBE;

- Hugpepenyuayus. Vinentndunypane Bb3MOKHOCTUTE Ha BCEKH OT MapTHHOPHUTE
Jla M3ITBJIHABA CHelUann3upany ycryru. KirtouoBara yma Tyk € ,,l’bBKaBOCT;

- Onpedensine na pazxooume. VIHBECTUIIMHUTE M OTICPATHBHUTE Pa3XO/U CIEABA Ja
ObaaT croOpa3eHH NMpeaBapuTeIHo. Taka Iie ce CIeCTH eBEeHTYATHOTO ()MHAHCOBO HAIl-
PEKeHue, KOeTo Jia MOKOIae B3auMHOTO oBepue.” [1]

OT cpiecTBeHO 3Ha4YeHHe 3a brirapus e, ue ['sprms ¢ B cTpykrypara Ha EC. [Tocnen-
HOTO C€ CBBP3Ba C OTIIJIaHETO Ha BCSKAKBH OTPAHWYEHHMS 32 TOBAPOIOTOIMTE M B JIBETE
nocoku. [Ipucranmmero B CoiryH 3acera pasmojiara ¢ Hal-rojgeMusi KOHTEHHEPEH TepMu-
Has1 Ha banmkanute. ,,Camo 3a mbpBOTO TpuMeceure Ha 2013 1. ca 06padorenu o6io 15 213
TEU, xoeto e pwer ot 30,8%, cpaBHEeHO cbe chbinus nepuoa Ha 2012 r. CraTucTikara couu,
4e Tpe3 MOCIEAHUTE TPU TOAMHU 0oOpaboTeHuTe ToBapu Mexay bbarapus u I'eprms ca
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HapacHaJM 3 mbTH. M Bce mak oOmmara KOJIMYECTBO HE OTTOBapsl Ha MOTEHI[MAIHUTE Bb3-
MO>KHOCTH Ha THPTOBCKHTE B3aUMOOTHOLIECHUS MEXIy ABeTe CTpaHH. Pasmomarame u cbe
crenagHo Oropo 3a obciykBaHe Ha Obirapckn ¢upmu. C ormen Ha cTpoeka Ha AM
CrpyMa | KIT IMHUATA KbM ['bpIIKs 116 yBEIMYUM 3HAUYUTEITHO TOBAPUTE, KOUTO KbM TO3H
MOMEHT HE ca Ha >KeJIaHOTO HuBo. Hamuie e ycToifunBo yBennuaBaHe Ha TPAHCIOpPTa OT
Asus kM EBpomna. [Ipu TpaHcriopTa Ha KOHTEHHEPH OT a3UaTCKUTE Ma3apu Ou OUII0 MHOTO
1mo-0bp30 U JecHO ToH na ce TpaHchopmupa kbM bearapus mpes Comyn. ToBa o3HauaBa
O-HUCKA LIeHa 1 10-0'bp3a ycityra 3a npeanpreMaya. [2]

Jlannure nokassat, ue okojio 40% OT KOHTeWHepU3UpaHUTE MPOIYKTH B palOHHUTE
Ha Codus, [TmoBaus u biaroesrparn ce oTnpaBsT 3a eKCHOPT KbM TepMuHaia B ComyH.
60% ot npenHa3HaueHnTe 3a EBpoma konTeliHepn npemuHasat npe3 Codus. HTEH3H-
BEH € M TPAHCIIOPTHUAT Tpaduk npe3 rpaHnyHust myHKT Kymara. I'spuuTe oTnaBat HeoO-
XOIUMOTO 3HA4YEHHE Ha TO3M TpaUK U MHBECTHPAT YCUIICHO B CyXOI'bTHATa CHU TPaHC-
MOPTHA W JIOTUCTUYHA HHPpacTpyKTypa. XKenezonbTHOTO Tpace, cBbp3Baiio ColyH chC
Codust e OT CBINECTBEHO 3HAUCHME 3a ChKpAI[aBaHE HA BPEMETO 3a MpPEoAOsIBaHE Ha
IIPOCTPAHCTBOTO MEX]y JBaTa rpaja M OllepHpanius 3acera JBa IbTH CEAMHYHO OJIOK-
coBaJIKOB Bilak. KoHTelHepHUAT TepMuHai Ha nprcTanumero B CoimyH 00paboTBa OKOJIO
300 000 TEU roxumso. Okomno 30% oT TsX ce onpassaT KbM pernoHa Ha Codusi, OTKb-
JIETO Ce PaslpeessIT 3a KpaliHUuTe cu mosrydarend keM CepOusi, Anbanus, MakenoHus,
PympHus n YHrapus. 3a B Obpaelie Moxe J1a ce 04akBa HACOUBAaHE Ha MOBEYE KOHTEIHHE-
P KBM HaIINTEe YEPHOMOPCKU IpucTaHuIna BapHa m Byprac u KbM HPHCTaHHUIIETO B
Jlom. Ilpucranumero B JIoM ¢ € MOTEHUMANHN Bb3MOKHOCTH 3a Pa3BUTHE KaTO pas3mpe-
JeTMTeNIeH IIEHTHP 32 KOHTEHHEPH U HaCHIIHM ToBapu. HoBuTe MHIyCTpuu HAMAT Apyra
aNTepHATHBA OCBEH J]a ce CHaOIsIBaT ¢ MaTepuany no p. JlyHaB U 1a n3BO3BaT roTOBaTa
MIPOIyKIMs Wiy k1 Tpancnopt no Kopumop IV. Ha 6a3ara Ha kpurepunte 3a u300p Ha
MIPUOPUTETHN MPOEKTH 3a pa3BHTHE Ha TpaHCIopTHaTa MHppacTpykrypa Ha EC u mpen-
JIO)KEHMATA MOJTYYSHH OT CTPAHHUTE WICHKH NPUChEIUHABALINTE ce CTpaHu U EBpormeiic-
KaTa KOMHUCHS, € UICHTH(OUIMPAH CIUCHK OT IPOEKTH C HaH-TOJSIMO 3HAUCHHUE 33 Pa3BHU-
THEeTO Ha TpaHceBpormeiickaTa TpaHcnopTHa Mpexa. Ilpe3 Teputopusita Ha bbiarapus
npemuHaBa FOromsTouHara rimaBHa oc cBbp3Bamnia EBporneiickus cpio3 npe3 bankanure u
Typuus ¢ Kaskas u Kacniuiicko mope, kakro u ¢ Eruner u Uepseno mope. [Ipensuaenu
ca BpB3kU ¢ Ambanus u Maxkenonus, Upan, Upak u Ilepcuiickus 3amuB. OcHOBHUTE
MYJITUMOJIaJHU BPB3KU NMPEMHUHABAIIY [IPe3 Hallla TEPUTOPUS ca:

- O6moesporneiicku TpancmnopteH Kopumop X - kion C, cebp3Baiy benrpan-Huri-
Codust 1 oT TaMm 110 Tpaceto Ha ObmioeBpomneiicku Tpancnopten Kopumop IV-Ucrauby:i-
TPACEKA;

- O6moesporneiicku TpancnopteH Kopumop VIII, 3amouBam OoT HTaIHaHCKHTE
npuctanuma bapu u bpuHomsu u npemmHaBamy mpe3 lypec/Brnopa-Tupana-Cronue-
Coodus-byprac/BapHa;

- Pexa [lynas-peka Casa.

KaTo oCcHOBHM MOpCKM MarucTpaiy ca BKJIIOUEHHM Marucrpaimute B UYepHo Mope u
Bpb3KaTa My cbc CpenuzeMHO Mope. Te BKIIIOUBAT BPB3KUTE Ha MpucTaHHIa BapHa u
byprac ¢ npucranuiara B YkpaiiHa, Pycus, I'py3ua u Typuus. [IpuopurerHocrra 1o
2020 r. Ha OCHOBHHUTE OCH, KOPUIOPH U BPB3KU MPEMHUHABAIIHN MTPe3 ObJIrapcka TEPUTO-
pust e crnenuara: [3]

IIpuopurer 1. Haii-BaxkHu ocu 3a pa3BUTHETO Ha TpaHceBpomelckara TpaHCIOPTHA
Mpexa:
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- Bumgun-Co¢wus-Kynara ot O6moesporneiicku tpancnopren Kopunop IV;

- O6bmoesponeiicku Tpancnoprer Kopumop VII - pexa Jlynas.

IIpuoputer 2. Hali-BaxkHU OCHU 3a CBBbpP3BaHETO Ha TpaHceBpoImelickaTra TpaHCIIOPTHA
Mpexa CbC ChCEAHHUTE IbPHKABU U PETHOHU:

- O6moesporneiicku TpancnopteH Kopunop X - kion C, cepp3Bany benrpan-Humm-
Codust u ot Tam 1o Tpaceto Ha ObmioeBponelicku Tpancnopter Kopunop 1V: Ilnosaus-
Cunenrpan-HMcranbyn-TPACEKA;

- O6moesporneiicku Tpancopten Kopumop VIII: dypec-Tupana-Cxomue-Codus-
[Tnosnus-Byprac/Bapha;

- Mopcku MarucTpanu: Bpb3KUTE Ha IpucTaHuina Bapra u Byprac ¢ npucranumara
B Ykpaiina, Pycus, I'py3us u Typuus; Bpsskata UepHo Mope-CpeauseMHO Mope.

[puoputer 3. O61I0EBPONIECHCKH KOPHUIOPH, KOUTO HE Ca MOKPUTHU OT IVIABHUTE OCH:

- O6moesporneiicku Tpancnopred Kopumop IX: Bykypem-Pyce-/lumutpoBrpan-
AJeKCaHIpYTIOIHC.

[puopwurer 4. Jonbaautenan Bpb3ku oT TINA-Mpexara:

- KeJe3ombTHaTa Bpbh3ka Mesnpa-IlneBen-I'opaa Opsixosuia;

- Kene3zombTHaTa Bpb3ka Pyce-Kacnuuan-Cunpern;

- pTHarta Bpb3ka boresrpan-Ilnesen-bsina;

- mpTHaTa Bpb3ka CBunenrpan-byprac.

3aka04enue

UsrotsHeTO Ha 3aap0049eHA U TOAPOOHA MPOTHO3a 32 TpaduKa U THPCEHETO B Ta3H
BPb3Ka Ha TPAHCIOPTHH W JIOTHMCTUYHM YCIYTH KarTo IUIO M IO BHAOBE TPAHCHOPT U
HAaIpaBJICHUs, KOSATO Ja ONpEe/ied KOJMYECTBEHUTE M3MEPCHHs Ha BCHYKH BBHIIHH U
BBTPEIIHY (haKTOPH IIPH Pa3IMYHU CIEHAPHU € OT CHIIECTBEHO 3HAYCHHE 3a OIpeJels-
HETO Ha He0OXOANMOCTTA OT pa3BUTHE Ha Mpeka B cTpaHara. [Ipuemanero Ha bwirapus
B EC, mocienBanoro oTBapsiHe KbM €BPOINCHCKHUTE ITa3apy U IPaBOTO HA CBOOOIHO JBHU-
JKEHHE Ha CTOKH M YCIIYTH JlaBa OCHOBAaHME Jla C€ MPOTHO3MPA, Y€ KAKTO TPAHCIIOPTHHS
TaKa U JOTHCTUYHHUS CEKTOp Ille CE Pa3BHBAT C HAPACTBAIIM TEMIIOBE OJIM3KH /O TE3H B
ctpanute ot EC.

CONCLUSION

The preparation of thorough and detailed traffic forecast and the demand in this
regard of transportation and logistics services in general and types of transport directions
to determine the quantitative dimensions of all external and internal factors for different
scenarios is essential for determining the need for development network in the country.
Bulgaria's accession to the EU, following opening of European markets and the freedom
of movement of goods and services gives reason to predict that both the transport and
logistics sector will evolve with increasing rates similar to those in the EU.
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K/JIACU®UKALMA HA ABUAIMOHHOTO ITIPUBOPHO OGOPY/IBAHE
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Munucmepemso na omépanama

Ten. +359 022415, E-mail: stefik76@yahoo.com
Anomayusa: ABHallMOHHUTE NPHOOPH, NATYUIH, WHAUKATOPU U CUTHAIU3ATOPU ce
SIBSIBAT Ba)kKHA CHCTAaBHA YacT OT OOPIHOTO aBHALMOHHO 00OpYyIBaHE, BKIIOYUTEIHO U OT
OOpIOBUTE YCTPOWCTBA 3a PETHCTpPAL Ha IMOJIETHA HHPOPMAIHA Ha Bb3IyXOIUIaBaTe-
HUTE CPEeNCTBa. B MaTepuana e HampaBeHa KiacH(UKAIMS Ha aBHAIIMOHHOTO MPUOOPHO
o0opy/BaHe, TaTYHIN, HHANKATOPH U CUTHAIN3aTOPH, KaTo ¢ U3sSCHCHA 3HAYMMOCTTA UM

32 OOCKTHBHUS KOHTPOI.

Knrwuoeu Odymu: 6e30macHOCT HA MOJETUTE, aBHALMOHHO NpUOOpHO 0bOOopyABaHE,
JaTYUIM, UHAUKATOPH, CUTHAIM3AaTOPH, KIacu(pUKaIHs.

AIRCRAFT INSTRUMENTATION CLASSIFICATION

Stefan R. Marinov

Republic of Bulgaria, Sofia — 1606, 34, Totleben Blvd.
Ministry of Defence
Tel: +359 022415, E-mail: stefik76@yahoo.com

Abstract: Aircraft instrumentation, sensors, indicators and display mechanisms are
important components of the airborne avionics, including the on-board units for registra-
tion of flight data of aircrafts. The article provides classification of the aircraft instru-
ments, sensors, indicators and signaling devices, presenting their significance for the
objective control.

Keywords: flight safety, aircraft instrumentation, sensors, indicators, display mecha-
nisms, classification.

BBBEJIEHUE

BoeroTtoBHOCTTA Ha BB3ayXoIuIaBatenHuTe cpeacrsa (BC), 6esonacHocTTa Ha mose-
TUTE U TOBHIIABAHETO Ha HAJEKIOCTTA Ha pabOTa Ha aBUALIOHHATA TEXHUKA B IIOJIET B
3HAYHTENTHA CTETIEH 3aBHUCAT OT TOBA, KOJKO IIUPOKO Ca BHEIPEHH W €PEKTUBHO CE U3-
MONI3BAT B €KCIUIOATAIMATA METOUTE M CPEACTBATA HA OOCKTHBHHS KOHTPOI, METOIUTE
3a TeXHHYECKa JIUArHOCTHKA 3a OMpEAesSHe Ha PSKUMHTE Ha TOJIeTa, OLCHKa Ha pado-
TOCIIOCOOHOCTTA Ha aBHAIIMOHHATA TEXHUKA W CIIE/ICHE 32 Cla3BaHe Ha eKCIUIOATaIlMOH-
HUTEC OrpaHUYCHUA.

I'pamoTHOTO M3MONI3BaHe Ha HH(OpMaIHaTa OT GOPJOBUTE YCTPOKCTBA 32 perucTpa-
15, aBTOMaTH3UPAaHHUTE CPEJICTBA 32 KOHTPOJ M Ha3eMHHTE CPE/ICTBa 3a oOpaboTka Ha
IIOJICTHA PIH(l)OpMaLlI/ISI U IIPOBEKAAHETO HA BCUYKH BUIOBE OGCKTHBBH KOHTpPOJ U IOoATr0-
TOBKA 32 TIOJIETH MTO3BOJISBA:
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- [NoBumasane Ha 6€30MacHOCTTa Ha MOJIETHTE C IIeJ IPEJOTBPATABAHE Ha H3JIUTAHE
Ha aBHAIOHHA TEXHHWKA C HEM3IIPABHOCTH, a CHIIO TaKa W3INTAHETO Ha EKHUITaXKH, He-
JOCTaTHYHO MOJTOTBEHH 3a MOJICTH WM JOIyCHAJIM HapyIIeHHs Ha YCIOBHATA 3a 0e30-
MACHOCT ¥ IIPaBUIaTa 3a €KCIUIOATalis Ha aBUALIMOHHATA TEXHHUKA B IIPEAUIIHH TTOJIETH;

- M3pppIBaHe Ha aHaMM3 Ha paboTaTa Ha aBHAIlMOHHATAa TEXHHMKA C OCHTYpsBaHE Ha
M0-33Jb1004€H KOHTPOJI Ha HEHHOTO TEXHHUYECKO CBHCTOSHHE B MEXKIyperiIaMeHTHHUS
MEPHOJ Ha EKCIUIOATAIMs CJe]] M3IMbIHEHHE Ha PErJIaMEHTHU Iperjefd, a Taka ChIIo
OIIeHKa Ha pab0TOCIIOCOOHOCTTA Ha aBHAIIMOHHATA TEXHUKA Clie]] 00InTaHe;

- [TomygaBaHe Ha HaHHM, HEOOXOANMH 3a OIPEAEITHE Ha CTEIIEHTa Ha YCBOSBAaHE Ha
OOifHMTE M MaHEBPEHUTE BE3MOXKHOCTTH Ha BC 1 HUBOTO Ha IMOJATOTOBKA Ha JICTATSITHHS
CBCTaB;

- [loBumraBaHe Ha KaueCTBOTO Ha MOJArOTOBKA HA JIETATENIHHS ChCTAaB M OTTOBOPHOCT-
Ta 32 TOYHOTO U3ITBJIHEHHUE Ha 33JaJJCHUTE YCIOBUS HA MOJIETa;

- YcraHOBsIBaHE Ha UCTHHCKATa IPUYMHA 32 aBUAIIMOHHU NPOHU3IIECTBUS.

HemnpekbcHAaTHAT TpoIeC 3a yCHBBPIICHCTBAHE Ha aBHALMOHHOTO O0OpyABaHE Ha
BC, npoaukryBaHa oT CbBPEMEHHHTE U3HCKBAHUS 32 0E30MIaCHOCT Ha IOJIETHTE, 3HAUH-
TEJIHO YCJIOXKHSBAT 3ajjayara, pellaBaHa OT ChbBPEMEHHUTE aBUalMOHHU npubopu (AIT).
ITpuGopHoTo 00OpynBaHE ce SBsiBA Ba)KHA CHCTAaBHA 4YacT OT OOPJHOTO aBHAILIMOHHO
o0opyzBaHe, BKIIOUUTENIHO U OT OOpIOBUTE YCTPOWCTBA 3a PETHCTpalus Ha IOJETHA
nHpopmarms, Ha BC, koeTo W3mbiHABA 3a7adara 1Mo MOJy4aBaHE Ha WHPOpPMAIH 3a
rapaMeTpuTe, XapaKTepU3HpaIll IPOCTPAHCTBEHOTO MONOXKEeHHE U JBmxkeHne Ha BC B
noneT, paboraTa Ha aBHALMOHHUTE JBUTATEIH, CHCTEMUTE 3a OB KaHe Ha )KUBOTA Ha
eKHUMnaka, IpeIynpekKAeHNe 3a OIACHU PEXMMH Ha I10JIeTa, CHTHANU3ANUS 32 OTKa3H U
apyru cucteMu. Ta3u mHGOpPManKs ce M3I0I3Ba 33 PHYHO MM aBTOMAaTUYHO yIpaBie-
HHE Ha ITOJIETUTE, 332 KOHTPOJ Ha PeXKUMHUTE Ha paboTa Ha CHIIOBUTE YCTAHOBKH, 33 U3-
ITBJIHSABAHE Ha 3aJ]a4UTe M0JIeTa U OCUI'YpsIBaHE Ha Heropara 0e30IacHOCT.

LlenTa Ha U3cneBaHETO € NPOYYBAHE HAa CTPYKTYPHUTE OT JaHHU 32 OOCKTHBEH KOHT-
POJI ¥ Bb3MOKHOCTTA 3a IPEeJjaBaHe Ha MoJIeTHAa HH(OpMalys B pealHO BpeMe MO paauo-
KaHa.

NMPEAHASHAYEHHUE U KIIACU®UKALINA HA ABUAITMOHHUTE IIPU-
BOPH, JATYNIN, UTHIUKATOPHU U CUTHAJIN3ATOPHU

ABunanoHHHTe NMPUOOPH CIyXkKAT 332 KOHTPOJ Ha MapaMeTpUTe Ha MoJieTa, padorara
Ha CHJIOBHUTE YCTAaHOBKH, Pa3iIMYHU OOPJHU CUCTEMHU WM arperaT, a ChIIO CHCTOSHHUETO
Ha oOKpbXaBalata atMocepa. B cboTBeTCTBHE ¢ TOBAa NpeJHa3HAuYCHHE MOTaT Ja ce
pasrpaHHyaT CJIeTHUTE TPYNH aBUALOHHH pHOOpH:

- ITnnoTa)XHO-HABUTALMOHHU PHOOPH;

- [Ipubopu 3a KOHTpOI paboTaTa Ha CHIOBAaTa YCTAHOBKA;

- [Ipubopu 3a KOHTpOXI Ha paboTaTa Ha OTAETHUTE OOPIHN CHCTEMH H arperary;

- [Ipubopu 32 KOHTPOII Ha TapaMeTpUTe Ha OOKpHKaBalIaTa atMocdepa.

[TunoTaxHO-HABUTAIMOHHUTE TNPHOOPU W3MeEpBaT MapaMeTpuTe, CBBP3aHU C
JIBIKEHHETO Ha IIEHThpa Ha Macara Ha JIeTaTeJaHusl amapar (KOOpJMHATH Ha
MECTOIOJIO)KEHUETO,  BHCOYHMHA, CKOPOCT, JIMHEHHM YCKOpEHHWs), BIIHMTE Ha
MPOCTPAHCTBEHATA OPUCHTALIUA HA JICTATC/IHUA anapaT OTHOCHO 3€EMATa ('bFJ'lPI Ha Kypca,
KpeHa M TaHTa)ka) 1 OTHOCHO HACpPEILHHUs BB3AYLICH MOTOK (bI'BJI Ha aTaka M IUIb3raHe).
KbM MHIOTQKHO-HABUTALIMOHHUTE NPHOOPH CE OTHACAT aepOMETPUYHUTE MPUOOPH
(BUCOTOMEpH, YKa3aTeld Ha CKOpocTTa M uucinoro Ha Max (M), BapuoMmerp),
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W3MEpBaTeN Ha BIVIUTE aTaka W IUTBb3TaHe, MUIOTAXHO-KHUPOCKOIUYHU MPHOOpH
(aBHOXOPH30HTH, JKUPOBEPTUKAIA M IKUPOIOIYKOMIACH), KYpCOBH M Pa3IUdHHU
HABHUTAIIMOHHU MTPUOOPH.

[Ipubopure 3a KOHTpON paboTaTa Ha CHIOBaTa YCTAaHOBKA M3MEpBAT YecTOTaTa Ha
BbPTEHE Ha POTOPUTE Ha AaBUAIIMOHHUTE MIBHUIATENH, TEMIepaTypa Ha Ta3oBeTe U
Macjara, HajJiraHe Ha TOPHBOTO, MaclOTO W Ta30BeTe, 3amaca M pa3xoja Ha TOPUBOTO,
BUOpanuuTe U Apyry napamerpu. KbM Ta3u rpymna ce OTHacAT TAXOMETPHUTE TOPHBOMEDPH,
pasxomoMepu, U3MepBaTeNn Ha BUOPAIUUTE U APYTH MPHUOOPH.

[Mapamerpute, xapakTepu3mpamy padoTaTa Ha pa3TUYHH OOpJHU CHCTEMH U
arperatd, ce sBSBAaT: TeMIepaTypa, HasITaHe M pa3XoJ Ha TEYHOCTH M Ta3oBe,
MOJIOXKCHUE Ha PAa3NIMYHM OPraHW 3a YIPaBICHHE Ha JICTATCNHHS amapat u jap. Te3u
napaMeTpy ce U3MepBaT ¢ MaHOMETPH, TEPMOMETpPH, YKa3aTelId Ha pa3xoJa Ha BB3IYX,
BHCOYMHA U CIIaJlaHEe HA HAJSATaHe B XEPMETHYHH KAaOWHH, IOJIOKCHHWE Ha 3aIKPUJIKH,
cTaOMIN3aTOpU U APYTU IPHOOPH.

KeMm mapamerpure Ha OOKpBkaBamara arMmocepa ce OTHAcAT TeMIeparypara,
HAJLITAHETO, BJIQKHOCTTa M CKOPOCTTa Ha BATHpa. Te3W mapaMeTpu ce H3MepBar ¢
IIOMOIITa Ha 6apoMeTpH, TEPMOMETPH, XUI'POMETPH, IUTBTHOCT METPU M N3MEpBaTeNIn Ha
CKOPOCTTa Ha BIATHpa.

1. Cnopen metoauTe 3a M3MepBaHe HAa NMOAJIEKAIINTE 32 KOHTPOJ HapamMeTpH
JaTYMIUTE ce MOAPA3AeJAT Ha:

1.1 TlapameTpuyHM — TpU TAX Ce€ MOJy4aBa H3MCHCHHE Ha MapaMeTpUTe
(cpIpoTHBIECHHNE, HHAYKTHBHOCT M KAalAIlUTET) Ha €IEKTPUYECKaTa BEPUTa MO ISHCTBUE
Ha CUTHAJIA OT U3MEPBaHUS OOCKT;

1.1.1. Pe3ucTuBHY naTtyunu

1.1.2. KamauytvBHY 1aTYUIU

1.1.3. HAYKTHBHU TaTYUIA

1.2. TenepaTopHMm — TpH H3NOI3BaHE HAa CHTHAINTE OT pa3IM4eH BUA OT
H3MepBaHMs 00EKT ce MpeoOpa3yBaT HEMOCPEICTBEHO B €JIEKTPUUECKU CUTHAIIH.

1.2.1. MarHUTOCTPUKIMOHHH JATIAII

1.2.2. ®oToeneKkTpUIEeCKH TATIUIN

1.2.3. VoHM3aIMOHHN JaTIALH

1.2.4. EneTpoXuMH9IeCKd TaTYUIIN

1.2.5. EnekTpOMarHuTHH JaTUHAIH

1.2.6. TepMoeneKTpUIECKH JATIHIIN

1.2.7. TIue30eneKTpUICCKH TaTIHIIN

2. MexaHn4ecKH H eJeKTPOMeXaHHYeCKN aBHAIMOHHI MPHOOpH

2.1. Maunomerpu

2.1.1. o npenHa3Ha4yeHuE:

2.1.1.1. MaHOMeTpH, U3MEPBAIIN a0COIOTHO HAJISATaHE;

2.1.1.2. MaHOMETpH, U3MEPBAILH Pa3]IUKa MEXKIY J1BE HANATaHUS (qu(epUHIHATHH);

2.1.1.3. MaHoMeTpH, U3MepBaIlly OTHOLICHUE MEXY JIBE HaJIATaHUS.

2.1.2. Ilo MeTona Ha U3MEpBaHE HA HAJISTAHETO:

2.1.2.1. MexaHuueckn

- TedHOCTHHU;

- TermoBu;

- [IpxuHHM.

2.1.2.2. EnekrpoMexaHu4ecKH;
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- Manomerpu ot Tun EHMY — ynudumnumpan exekrpoMexaHndeH MaHOMETBD, Ipei-
Ha3HAUCH 32 U3MEpBaHe Ha HAJSITaHe Ha TOpPHUBa U Macia;

- Manomersp ot i JJUM nudepeHnnaiHo HHIYKTHBEH MaHOMETHD — 3a HaJsraHe
1o 30 MPa;

2.1.2.3. Enextpudecku

- EnextponHu;

- ["azopaspsanu;

- TormaHMY,

- [IuezopesucropHu;

- MaHOMeTpHYHH CHIIPOTHUBIICHNUS;

- MoHM3aIHOHHH MAHOMETPH;

- MaHOMeMeTpH ¢ eJIeKTPUUECKU YECTOTEH NTpeodpa3yBaTel.

2.1.3. MaHoMeTpH 3a U3JMIIHO HAJISTaHe.

2.1.4. Bakyymepu.

2.1.5. ManomMeTpu 3a aOCOJIOTHO HAJISTaHE.

2.1.6. JlepopmarioHHE MaHOMETPH.

2.1.7. Criopen criocoba 3a KOMIIEHCAIHS Ha TPEIIKaTa.

2.1.7.1. JedpopMalliOHHU MaHOMETPH C OMMETAIMYECKH KOMIICHCATOPH OT ITbPBU
poa;

2.1.7.2. JlepopManlmOHHH MaHOMETPU C OMMETATMYECKH KOMIIEHCATOPH OT BTOPH
pox.

2.1.8. YecrotHu npeobpa3yBaTeiy Ha HasITaHe

2.2. ABHALIMOHHH TePMOMeETPH

2.2.1. Cropen criocobute 3a H3MepBaHe Ha TeMIIepaTypara:

2.2.1.1. Enextpu4ecky TEpMOMETPH Ype3 CHIPOTHBIICHHS;

2.2.1.2. TepMOeIEKTPUIECKH TEPMOMETPH;

2.2.1.3. bumerannuecku TepMOMETpH;

2.2.2. Cnopen cmocobuTe 3a HamalsiBaHE TPEIIKUTE TEPMOCIEKTPUIECKUTE
TEPMOMETpPUTE OUBAT:

2.2.2.1. TepMOENEKTPHUIECKH TEPMOMETPH C OMMETATTHH KOPEKTOPH;

2.2.2.2. TepMO€NEKTPUIECKH TEPMOMETPH C EIIEKTPUIECKH KOMIIEHCATOPH;

2.2.2.3. TepMOENEKTPUIECKH TEPMOMETPH CHC CXEMH, BKIIOYBAIIA TEPMOUYYBCTBH-
TEJIHH PE3UCTOPH.

2.3 ABHALIMOHHM H3MepPBaTeIH HA YeCTOTATA HA BbPTeHe H BUOpanuuTe

2.3.1. Cniopen npuHLUNA Ha AEHCTBUE:

2.3.1.1. LlenTpobexHu;

2.3.1.2. Ctpobockonmyecku;

2.3.1.2. Pe3oHaHCHH;

2.3.1.3. MarHuTooHIyKINOHHH;

2.3.1.4. [IoCTOSSHHOTOKOBHU;

2.3.1.5. YecTOTHO-UMITYJICHH;

2.3.1.6. [TomtaBkoBH;

2.3.1.7. ®pUKIHUOHHY;

2.3.1.8. TeunocTHu.

2.3.2. Criopen MeToia Ha U3MEpBaHe:

2.3.2.1. AGCOIOTHH;

2.3.2.2. KocBenun
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2.3.3. TaxorenepaTopu 3a IOCTOSIHEH TOK;

2.3.4. TaxoreHepaTopH 3a IPOMEHIIHB TOK.

2.4. ABHAIIMOHHHU M3MepBaTe/l Ha BUOpanunTe

2.4.1. Criopen u3MepBaHus IapaMeThp:

2.4.1.1. 3a npeABMKBAHETO — BUOPOMED Ha MPEIBIKBAHETO;

2.4.1.2. 3a ckopocTTa — BHOpOMEp Ha CKOPOCTTa;

2.4.1.2. 3a yckopeHHETO — BUOpOMEpP Ha YCKOPEHHUETO;

2.5. I3mepBaTe/ 1M Ha BHCOYMHHHATE MapaMeTpH

2.5.1. Criopen MeToa Ha H3MepBaHe HAa BHCOYHMHATA:

2.5.1.1. bapomeTpudecku BUCOTOMEPH;

2.5.1.2. PaguoTeXHUYECKH BUCOTOMEPH;

2.5.1.3. AKycTHYHH BUCOTOMEDH;

2.5.1.4. OnTu4ecky BUCOTOMEPH;

2.5.1.5. nupruanHu BUCOTOMEPH;

2.5.1.6. loHH3aLMOHHY BUCOTOMEPH.

2.5.2. [lpueMHHIM HA BB3/YIIHO HAJISITaHE

2.5.3. MexaHn4ecku 0apOMETPUYHU BUCOTOMEPH

2.5.4. EnexTpoMeXaHN4eCKH BUCOTOMEPH

2.5.4.1. Cropen npeoOpa3yBateiis Ha HAJISTaHETO:

- EnexTpoMexaHH4ecKH BHCOTOMEPH C IpeoOpasyBaTell Ha HalsAraHe OT ITOTEHIHO-
METpUYEeH THII,

- EnextpoMexaHn4ecKr BHCOTOMEPH C IpeoOpasyBaTen Ha HAMATAHE OT MHIYKIHO-
HEH THII,

2.5.5. EnextpoMexanndecku 0apoMEeTpUYHN JATYUIM HA BUCOUNHA;

2.5.6. PagnoBucotomep

2.5.6.1. PagroBucoTromep ¢ HENMPEKbCHATO JICHCTBUE;

2.5.6.2. PaguoBucoToMep ¢ UMILYJICHO JAeiicTBUE.

2.6. U3mepBaTe/ I Ha CKOPOCTHUTE MapaMeTPH

2.6.1. Cnopen MeToauTe 32 U3MEPBAHE Ha CKOPOCTTA Ha IOJIeTa, M3MEPBATEIUTE Ca:

2.6.1.1. AepoauHaMHYeCKH H3MEPBATEIN HA CKOPOCTHH MApaMeTpPH;

2.6.1.2. loepoBu H3MEpBATEN HA CKOPOCTHH MapaMeTpH;

2.6.1.3. HepunaHu n3MepBaTeIn Ha CKOPOCTHH TapaMeTpH.

2.6.2. Cnopen CKOpOCTTa, KOATO M3MepBaT (MCTHHCKA BB3JYIIHA CKOPOCT, WHIHKA-
TopHa (mprUOOpHA) CKOPOCT, BEPTHKAIHA CKOPOCT M IIBTHATA CKOPOCT)

2.6.2.1. V3mepBaTenu Ha MHIUKATOpHATa CKOPOCT

2.6.2.2. VI3mepBatenn Ha HCTHHCKATa BB3/yIIHAa CKOPOCT U yucinoTo Ha Max (M)

2.6.2.3. M3mepBareny Ha BEpTHKAIHATA CKOPOCT

2.6.2.3.1. Criopen MeTouTe 32 H3MEpBaHe:

- Upes uHTErpHpaHe Ha BEPTUKATHOTO YCKOPEHNE;

- Upe3s m3MepBaHe Ha BepTKaIHAaTa ChCTABISABAIA HA CKOPOCTTA,;

- Upes nedepuHIpaHe HA CUTHANA OT IaTYMKa HAa BUCOYHHATA;

- Upe3 nHeBMOMEXaHWYECKO AM(EepeHIMpaHe HA CTaTHYECKOTO HasITaHe - BapHo-
METpH.

2.7. U3mepBaTe/IM Ha BIJINTE HA aTaKa

2.8. U3mepBaTe/in Ha BIVINTE HA ITB3raHe

2.9. U3mepBaTtesin Ha Kypca

2.9.1. Cropen MeToza 3a M3MepBaHe Ha Kypca:
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2.9.1.1. U3mepBaTenu U3MOI3BAIINA MAaTHUTHHUSI METOJT — MAarHUTHU KOMITAcH;

2.9.1.2. U3mepBarenu, U3I10J13Ballld MHAYKIIMOHHUS METOJ] — MHAYKLIMOHEH J1aTUHK;

2.9.1.3. U3mepBarenu, N3MOJI3BAIIY KUPOCKOITMUECKUS METOI;

2.9.1.4. UzmepBaTeny, H3MOI3BAIIN )KUPOMATHUTHHUS METOI;

2.9.1.5. UzmepBaTeny, H3MOI3BAIN )KUPOMHAYKIIHOHHUS METO;

2.9.1.6. i3amepBaTenu, U3MOI3BAIIH ACTPOHOMHYECKHS METO/I;

2.9.1.7. VamepBaTenu, U3MOJI3BAIH PATHOTEXHHYESCKHUS METO/T;

2.10. T'opuBomepn

2.10.1. Cropen npuHIHIIA Ha AeiCTBHE:

2.10.1.1. ToruraBKOBH:

- MEXaHIYECKH;

- CNIEKTPUYECKU.

2.10.1.2. MaHOMETpUYHH;

2.10.1.3. KanauuTuBHH;

2.10.2. Criopen MeTo/ia Ha U3MepBaHe Ha KOJIUIECTBOTO TOPHUBO:

2.10.2.1. TerIOBHO-XHPOCTATUICCKH — TCH30IaTYHIIN;

2.10.2.2. TlomiaBKkoBH;

- [NonnaBkoBHM €IEKTPOMEXaHUUECKH TOPUBOMEPH;

- [NonnaBKkoBH €JIEKTPOMEXaHUUECKU TOPUBOMEPH C TPHCTHKA

2.10.2.3. AkycTnuHH;

2.10.2.4. KanaiutiBHY - ENeKTpoKananuTHBHA TOPHBOMEPH;

2.10.2.5. UHayKTHBHH;

2.10.2.6. Pe3ucropHu;

2.10.2.7. PaguoBBIHOBY;

2.10.2.8. Panron30TOIHH.

2.11. laTynnu 3a u3MepBaHe Ha pa3xoJa HA TOPUBO

2.11.1. Cnopen METOHTE 32 U3MEPBAHE HA Pa3Xxoja Ha TOPUBO

2.11.1.1. O6emHu;

2.11.1.2. XuapoauHAMHAYHU;

2.11.1.3. UentpobexHu;

2.11.1.4. TypOunHwy;

2.11.1.5. TonnuHHMY,

2.11.1.6. YnTpa3ByKoBu;

2.11.1.7. EnexTpoMarHuTHH (MHIYKIIMOHHH)

2.11.2. Typ6unHHM npeoOpa3yBaTesiy Ha pa3xo/ia Ha TOPUBO

2.11.3. CKOpOCTHH pa3XxoI0MepH 32 MOMEHTHHUSI Pa3Xxo.l

2.12. Kupockonuuecku npudopu

2.12.1 Cniopen cTeneHHUTE:

2.12.1.1. JIByCTeNICHHH KUPOCKOTIH;

2.12.1.2. TpucCTETIEHHN KUPOCKOTIH.

2.12.2. Criopen cxeMara Ha KOPEKIHSI:

2.12.2.1. Cxema 3a KOpEKIMs Ha TPHUCTENEHEH >XHPOCKON B IUIOCKOCTTA
MarHiTHUA MEPUIUAH,

2.12.2.2. KunernyHa cxema 3a KOPEKILHs 10 T0COKa Ha BEpTHKanaTa 3a MsIcTo

2.12.2.3. KuneTnyHa cxemMa 3a XOPH30HTAJIHA KOPEKIHS IO TJIaBHAaTa OC
TPUCTENEHEH )KUPOCKOIT

2.12.3. Kopurupaniu ycTponcTBa
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2.12.4. lemdpupamu ycTpoicTBa

2.12.5. Aperupamu ycTpoiicTBa

2.12.6. Jlatunk Ha BIIIOBaTa CKOPOCT

2.12.7. JIazepHu )KUPOCKOIIH

3. UHAMKATOPH U CUTHAJIM3ATOPH

3.1. [In10TaKHO-HABUT AMOHHN MHANKATOPH

3.1.1. Unpukaropu, noka3saum uHdopmarys 3a mojoxenuero Ha BC B mpocTpanc-
TBOTO;

3.1.2. UnnukaTopy, oKka3Bamy nHGOpMaIys 3a HallpaBJICHUE Ha I10JIETa;

3.1.3. UnnukaTopy, moka3Bamy nHGopMaIys 3a mpUOOpHATa CKOPOCT;

KCA (Kyrus
Ha

camoJIeTHUTE
arperarm)

Kaman 3a m3wepmame ma mapamerpure: (158 BIIK-88)
mansrane na macnoro s KCA mpeam samyck,

subpauns na KCA npean sanyck —|

‘I JlaT4mk Ha Hansranero Ha macioto B KCA — JIAT-8

(necen BITK-88)

Jlatsuk na pubpammnte na KCA — MB-27-1T (118
BIIK-88)

BIIK-88)

Jlatank wa nazsranero na macaoro 8 KCA — JIAT-8 |

_I HMatunk na BuGpannnte na KCA — MB-27-1T (aecen

®ur.1 Ananorosu mapamerpu Ha KCA (KyTusiTa Ha CaMOJIETHUTE arperaTu)

3.1.4. Nunukaropu, mokasBamy HHPOPMAIHS 3a OapoMETpHUYecKaTa BHCOYMHA Ha
MoJIeTa;

3.1.5. Mraukatopu, noka3Bamy HHGOpMALUs 3a BEpTUKATHATA CKOPOCT.

3.2. MHAMKATOPH M CHTHAJIU3ATOPH 32 KOHTPOJ Ha pa6oTaTa Ha cHJIOBaTa yc-
TAHOBKA:

3.2.1. apuKkaTopu ¥ CUTHAINW3aTOPH, U3IOJI3BAHU 3a KOHTPOJ Ha U3BEXIAHETO Ha
aBHAIIMOHHM JIBUTATENIN Ha 33/1a/IeH PEXKUM;

3.2.2. Mumukarop 3a 3amaca oT TOPHBO;

3.2.3. Munukarop 3a 3amaca OT TOPHBO B Pa3XOJHUTE OaKw;

3.3. IHAMKaTOPH ¥ CUTAHJIM3ATOPHU 32 KOHTPOJI HA MOJI0KEHHETO HA eJleMeHTH-
Te oT BC:

3.3.1. MHnukaropu 3a MOJIOXKEHUETO HA YCTPONCTBATa 3a U3JIMTaHE U KallaHe, IpHU-
HaJUIeKAIIM KbM MEXaHU3alusITa Ha KPUJIOTO;

3.3.2. Unaukatopy 3a HOBBPXHOCTHTE 3a ynpasieHue Ha BC;

3.3.3. CurHanusatopu 3a MOJ0XKEHUETO Ha KOJICCHUKA.

3.4. IuguxaTopu 3a KOHTPOJ padoTaTa Ha cuctemute Ha BC.

3.5. CBeTocuUrHaJHH yCTpoOiicTBa

4. ITosieTna undopManus, KOSTO e Hali-BaKHA 32 00eKTHBHHUSA KOHTPOJ U 6e30-
NMacHOCTTAa Ha mojeTa

4.1. OcHoBHa (M3MepBaTeNHa) HH(GOPMALIUS:

4.1.1. Ananorou napametpu (Perucrpupanu ¢ mpudopHo o60pyBaHe, TOCOUSHO Ha
¢ur.1 u pur.2— 3a camoner Mul'-29):

4.1.2. ExHoKpaTHH KOMaHu/curHaiy (3a camoiner Mul'-29):

- OTka3 Ha OCHOBHa/ pe3epBHa (OycTepHa) XUAPOCUCTEMA;

- IIperpsiBane Ha JIB/HECEH IBUTATET,

- Copoc Ha 000pOTH Ha JISIB/IECEH IBUTATET,

- [Nommasx Ha JISIB/7ECEH JIBUTATEI;
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- IToxap;

- Be3aymau cnimpayku — CIyCHATH;
- ABapHUeH OCTHTHK Ha TOPUBO;
- [lacu (xonecHUK) — o0OpaH;

ILnanep

Kanan 3a n3mepsane na
napameTpuTe: MONOKEHHE HA
phuKaTasa ynpasienue no
TaHT X, NONOKEHHE Ha
phuKaTa 3a ynpasiemue no
KpeH, MonoKeHue Ha
nenanTe, oA Ha
OTKJIOHEHHE Ha NEBHA
cTabnaniaTop, BreA Ha
OTKIOHEHHE HA ACCHHA
crabuansatop, Brea na
OTKIOHEHHE Ha ACCHMA
enepoH, BIBA Ha OTKIOHEHNE
Ha AecHuA BEpTHKATCH
cTaGuan3aTop, noNOKeHNE Ha
PVl (pbukH 32 ynpaBieHne Ha
ABMraTenuTe) Ha
AeBWA/ACCHIA ABUTaATEN

JlaTuuk Ha pHUKATA 33 YIPABACHHE 10 TAHFAK

JlaTuik Ha pRUKaTa 3a yNpaBACHHE MO KpeH

JlaTuHK Ha NOJ0KEHHETO HA NefaNuTe

JlaT4nun HA JeBHs/ACCHHA CTAGHAN3IATOP

Jlatank na acchus enepon

T T T T T T

JlaTanK Ha AccHA BepTHKACH CTABHAMIATOD

Jlaranun 3a nonoskenuero ma PYJL na nemus/iecen
asmraten

| Kawan Ha H3MepBaHe Ha NApaMeThpa Ha NPHGOPHATA CKOPOCT

Marunk 3a nansrane — MJJ1-Te-0-1,5

| Karan na m3MepBare Ha mapaMeTspa Ha 6apoMETPHINATA BHCOTHHA

Jlarunk 3a nansrane -~ MJL-Te-0-780

Kana na n3McpBane Ha NapaMeThpa Ha OTHOCHTCANATA BHCOUMIA

Jlatank ot Gaoka na mapamerpute BBII-11

Kaman Ha W3MepBaHe Ha NapaMeThpa Ha HCTHHCKATA CKOPOCT

Jlatumk ot Gioka Ha napametpute BBI-11

Kanai na H3MCpBANC Ha HAPAMETLPa HA BIbIA HA aTaKa

Jlarunk 3a sreaa na atak — JAY-72-1

Kanai ia H3MCpBANC HA HaPaMCTLPa HA CTPANHMNOTO PETOBAPBANC

Jlaunk — MI1-95-1,5...+1,5

Kanan na m3Meppane na napameThpa Ha HAATAHOTO NPETOBAPRAHE

JMarunk — MI1-95-3,0...43,0

Kanaz ma n3McpBane Ha MApaMETHPa HA BEPTHKAINOTO NMPETOBAPBANE

Matunk — MI1-95-3,5...+10,0

Kanaa Ha W3MepBAHE HA CCAHMTE NAPAMETPH: 1PHGOPHATA CKOPOCT, BIba Ha

KYDCa, BI'bJl HA KDEHA M BI'bJI HA TAHTAKA

Matunun ot Kypcoseprukaiara Msa. 705-6-1

Kanan 3a u3mepane Ha mapaverspa . TpuMep, HaAubKuus Kanan"

JIaTH I HA TPHMEPA 33 HAMIHKHHS KaHan

Kanax 3a n3mepane na napamerspa , Tpumep, nanpeunns kanan”

JlaTuHun HA TPUMEpA 32 HATIPEHHUS KaHAl

Kanan 3a n3vepbane Ha napamerspa KopMiuina Maumina (Haursken kanan)”

Kanan 3a m3mepnane na napamerspa ,Kopmuina mamumna (nanpeuen xanan)”

Kanaz 3a n3Mepsane na napaserspa

~Kopmunna mamnna (xkanan AIIYC)”

JIaTHHIL OT KOPMIIHATA MaIHHa

Moys 112 MOCTOAHHOTOKOBHTE HApEKEHIS

Moy Ha NPOMEHAHBOTOKOBHTE HANPEKEHHS

- T T T T T T T T T T T T T T

- Karanyntupane;

- U3xBopisHe Ha daHap;
- Jlurica Ha macno B KCA;
- 'opeH BB3ay1IEH BXOZ;

- ®opcax Ha JIB/eceH ABUTATE;
- IonosxeHue Ha HOCKUTE HA KPHUIIOTO;
- Curnan ,,Panus”- HaTuCKaHe Ha OyTOH 3a MpeaBaHe 10 PaTuOCTAHIIHS;

- CiycHaTy 3aJKpHIIKH;

- Hatuckane Ha OyToH ,,boifHa KHOTIKA”;
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- Haymuue Ha nmoiBecKy Ha TOYKUTE 33 OKAUBaHE.

4.2. CnyxeOHa uHGopMmanus (3a nHaAeTHGUKALNA):
4.2.1. laraTa Ha noJera;

4.2.2. Homep Ha noneTa.

3AK/IIOYEHUE

ABHAIMOHHHTE TIPUOOPH, TATYNIN, HHANKATOPH M CUTHAJIHM3ATOPH CE SIBSIBAT BaXKHA
CBCTaBHA 4acT OT OOPAHOTO aBHAIIMOHHO 00OpyJBaHE, BKIIOYHMTEIHO M OT OOpHOBUTE
YCTPOWCTBA 3a peruCTpanys Ha MoJeTHA HHPOPMANUs Ha BB3AyXOIUIaBaTEeIHUTE CPEACT-
Ba. Te UrpasT KI090oBa poJsl 32 OOEKTHBHHS KOHTPOJI U 3a OCUTYpsSBaHE Ha 0OEroToB-
HOCTTa Ha BB3JyLIHUTE CPEACTBA, OE30MMaCHOCTTA Ha IOJICTUTE M MOBUIIABAaHE HA Ha-
JIeXTHOCTTA Ha pab0Ta Ha aBUAllMOHHATA TEXHHUKA B MOJET, KaTO CIyKaT 3a PErucTparys
Ha OCHOBHa, ClIy’KeOHa oJsieTHa HH(OpMaIHs, KaKTO ¥ BPEMETO Ha I10JIeTa.
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Abstract: This article offers an original ISAR image optimization procedure based on
impulse noise reduction in presence of additive white Gaussian noise. Improved modeling and
information analysis of the filtering system are developed by implementation of notch reduction
algorithm over the binary image. Simulation experiments are carried out in MATLAB
environment.

Keywords: ISAR image, Image filtering procedure, Image pixels restoration

1. Introduction

For all Inverse Synthetic Aperture Radar (ISAR) systems high performance and
better image reconstruction technologies are vital. An opportunity for improved
information analysis in that area is suggested to be the development of better algorithms
for recognition of the various flying objects. This task can be facilitated if the model of
the aircraft is more similar to the real flying object and has a detailed structure [1].
Another approach for better image can be the additive white Gaussian noise reduction
closer to zero value.

There are many image denoising methods which are in existence over the last
decades, originated from various disciplines such as probability theory, statistics, partial
differential equations, linear and nonlinear filtering, spectral and multiresolution analysis
due to the robustness of the systems. Recently, image denoising has been attracting much
attention using methods which is based on wavelet domain and spatial domain and the
wavelet transform based on local contrast and adaptive mean in the wavelet transform
domain [2]. A fuzzy approach to performance measurement of grayscale image
denoising algorithms can also be implemented [3].

The object recognition analysis approach for some image is focused on the object’s
contour as best informative. Some algorithms and methods are developed to achieve
more distinctive contour of the object shown. An opportunity for image filtration with
high grade of object’s contour line retain is described in this paper.

The noise filtering procedure is offered by two stages. Adaptive filtration of the
background noise is processed for image’s general noise level reduction and this is held
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on the first stage. Impulse interferences produced by the peak noise are suppressed with a
digital filter offered in this paper.

2. ISAR image processing by adaptive background noise-removal filter.

The ISAR trajectory signal is received from 2D aircraft model. The distance to the
object is 50000 m, its velocity is 600 m/s, altitude is 5000 m. Linear frequency
modulation signals are used for image retrieving. The procedure is composed by range
compression and azimuth compression using Fast Fourier Transform [1].

A model of reconstructed ISAR image of the flying object in 128x128 pixel grid is
used for the experiment in presence of Gaussian white noise with constant zero mean and
variance 0.01 and “salt and pepper” noise with density 0.02. The additive “white” noise
and impulse interferences produced by the peak noise are presented on figure 1 as
isometric projection (a) and pseudo-color map (b) of the 2D flying object. The
experiments are developed in MATLAB environment.

The results after the first stage of the filtration process are on figure 1 (a) and (b).
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@ue. 1. Reconstructed ISAR image of flying object — before and after adaptive filter
processing: isometric projection (a) and (a;) and pseudo-color map (b) and (b;).
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For the adaptive filtering a filter with linear argument is used to adjust its value
according to the local variances of the each pixel’s brightness. The adaptive filtering is
effective in additive noise smoothing of an observed noisy process, assuming known
stationary signal and noise spectra of random noise distribution. The first stage of the
filtering is held my means of the Wiener adaptive filter. The local mean and variance
around each pixel are estimated in this filtration process:

1 ..
_ LS @
Y i‘21_;10 )
2 1 2 - - 2
=— a“(,])-— ) 2
ot = s i,z,-e,, (i, )~ u @

where m is the N-by-M local neighborhood of each pixel (i, j) in the image with
brightness a(i, j) . The new brightness value for each pixel is produced by:
2

2 p—
A(i,j)=y+"a—2”(a(i,j)—u), ©)

where o7 is the noise variance. If the noise variance is not given, all the local estimated
variances are used in the procedure.

3. Clustering-based image thresholding for graylevel image reduction to a
binary image.

This transformation algorithm is used for the general background noise reduction of
the image interferences and object outline preservation. The image is transformed into
matrix of binary data.

Otsu’s method is used for automatically calculation the optimum threshold separating
the classes of pixels following the histogram of the image (foreground pixels and
background pixels) [4]. The two dimensional N pixel image with L graylevel values is
processed to calculate the probability of the threshold classification for given pixel’s
graylevel:

pi = L *)

where j =1, L is the number of threshold; f; is the number of pixels with values

corresponding to threshold . For one threshold (t) segmentation need the pixels are
assorted in two classes.

- C1 with graylevel falling in thresholds numbered [1, ..., t]

- C2 with graylevel falling in thresholds numbered [t + 1, ..., L].

The between-class variance is calculated by:

2 2 2
og = (y —pr)" (1 —pr)” )
For binary segmentation the optimum threshold t* is defined by maximizing inter-
class variance o3 :
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t*= Arg {Max [aé(t)]} ,where t =1,L . (6)

The results of the receptor field graylevel transformation in binary values are
presented in figure 2.
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®ur.2. Isometric projection (a) and pseudo-color map (b) of the image after the
clustering-based image thresholding and binary image creation.

4. Rejection filtering procedure for impulse interferences of ISAR image.

Additional filtration procedure is needed in the next stage for removing the residual
impulse interferences of the image. The rejection filter offered is designed for binary
image processing, monolithic silhouette presence is implied. The processing is held for
removing random impulse interferences without silhouette damage but correct some of
its malformations. The difference to the known rejection filtration is the changeable
aperture.

The filtering procedure experiment is executed in several consecutive cycles. Zero
value is used for the border pixels from the first and the last row and column of the
matrix of the receptor field. The image is divided to rectangular parts of first order,
second order etc. in dependence to the total number of pixels of the aperture that are
influenced at once.

The first cycle is processed with parts of first order i.e. 1x1 pixel area of the image is
affected; the aperture needed is 3x3 pixels. All pixels of the image are on the beat
consecutively but the border ones. The pixels brightness a; j is recalculated according:

. w
A =s|gn{floo(7j+aivjw ' Q)
ai—l, j1 ai—l, j ai—l, j+1
W =sum &4 0 & ®)
ai +1, j-1 ai+l, j ai +1, j+1
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Where §i=2,127; j=2,127; &, is the current value of the pixel(i, j)

vJ'
brightness; W is the sum of the brightness values of the neighboring pixels; AJ is the
new, recalculated brightness value of the pixel (i, j) as shown on figure 3. The floor

function round off the value to the closest integer in direction to zero.

. L‘IJ’

@)

Figure 3. Processing with parts of first order

Having eight neighboring pixels with zero intensity the current pixel (i, j)is also

zero filled as shown on figure 3 (a). The same pixel is filled with value of one if more
than seven pixels with that value are situated in the surrounding area that time — figure 3
(b).

Procedure with rectangular image parts of second order is processed on the second
cycle - every 2x2 pixel area of the image is affected. Each part of that size is represented
by five variants shown on figure 4.

@ (b) (©

L i}

(d) (e)
Figure 4. Each part (2x2) of the image is represented by five rectangular shapes - (a),

(b), (), (@), (e).
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All the image pixels are on the beat consecutively except the border ones. Image
parts of type (a) to (c) are used simultaneously for the surrounding of the pixel (i, j).

Parts of type (d) and (e) are appeared later for the pixels (i, j+1) and (i+1, j).

Different aperture is used for each part type with pixel size of 3x4, 4x3 and 4x4
respectively. The pixel brightness in each part type is recalculated in response conditions
following.

For part of type (a):

: :5|gn[floor(j+aiij}where )
+1, ] 9
A1 Ay Agjna
a . 0 a .
W =sum| "7 hi (10)
& +1Lj-1 0 & +1,j+1
ai+2,j—l ai+2,j ai+2,j+1
for part of type (b):
= sign| fl w W |, where (11)
‘A” A ;1| =sign floo 9 +a, W |,
a'ifl,jfl ai—l,j a‘i—l,j+l a'i—l,j+2
W =sum|a 0 0 & 12 (12)
ai+l,jfl ai+1,j ai+1,j+l a‘i+1,j+2

for part of type (c):

A Aja :Sign{ﬂoo{w}raiij},where (13)
Ai+1,j A1+1,j+l 11

A A Qg Qe

a . 0 0 a. .

W =sum| 7 e (14)
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ai+2,j—l a'i+2,j ai+2,j+1 ai+2,j+1

The processes held in the rejection filtering procedure are shown on figure 5 by some
typical examples for illustration of the impulse interferences removing as well as missed
pixels restoration for the object’s silhouette at the same time.
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Figure 5. Isolated spots elimination and silhouette’s missing pixel recovery.
Aperture is changed after the first and the second cycle.

The filtration procedure is carried out for image part of type to fourth order, as the
disappearing of object details is most probably if bigger and more detailed aperture
usage.

The results of the rejection filtration procedure over the image form figure 2 are
shown on figure 6.

80 100 120

@ur.6 [sometric projection and pseudo-color map of a 2D flying object Binary image
after the rejection filtration procedure.
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5. Conclusion.

The image after denoising has a better visual effect. The procedure can be used in
performance evaluation and comparison of contemporary denoising methods. Self-
learning or genetic algorithms as well as fussy logic implementations can be used on the
next stage if the silhouette of the object is partially damaged or result produced is
insufficient for objects classification.

The results of the digital filtration and image optimization algorithm developed can
be used for ISAR observation techniques and subsequent image recognition
developments.
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Abstract. This paper explores the technological transformation of the system "man-
computer" and its components in the coming decades of the 21st century. Inaugurate the
relationship in the development of computer and human, tendencies to personification of
computer to artificial intelligent person, human - improved to “post-human" and human-
computer interaction to state of regulation between comparable reasonable subjects,
communities and civilizations.
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1. Introduction

Nowadays is considered unquestionable essential role of computing in the develop-
ment of human civilizations. Many concepts characterize ultra-mobile computer present,
and future of hyper connection, nanotechnology and artificial intelligence. In this con-
text, the paper investigates some aspects of the development of the "human-computer"
for the coming decades as a result of the expected evolution of the mechanical and bio-
logical components. The analysis covers three conditional phases - modern (post-PC) [5],
advanced (ubiquitous computing [3]) and intermediate. The dynamics of the machine
components on study: computer paradigm computing entity role and priority of compu-
ting, system connectivity, conceptuality and cognition, interfaces and interaction and
personalization. The human component is used indicators: development role, tools, tech-
nological dependence.

The aim is to present arguments mutual influence between the system components,
accelerating technological evolution, to reveal the nature and direction of their transfor-
mation and the conditions for sustainable perspective of human civilization.

2. Technological evolution of the mechanical and biological components

2.1 Post-computer phase

Communication and information technology in the first two decades of the 21st cen-
tury is defined as "post-computer”. Accelerators of this evolution are innovative
knowledge and concepts in complex scientific areas, as well as breakthroughs in produc-
tion technology.

Major computing paradigms are using the computer as a tool for information support,
partial replacement of human, global socialization, distribution of computing services
and streaming content.

Common computer is mobile and ultra-mobile used with cloud services. The first
generations of handheld systems are supporting [2, 5].

Computer as a system is autonomous, with passively-executive role with elements of
proactive and significant standby. Computing is the dominant activity, involving consid-
erable mental resources. Systematic interaction is closed type, accomplish if necessary
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and sensory connection with reality is minimal. Ultra mobility increases the frequency of
the working sessions and minimizes its duration [5].

Implement sensor fusion technology [18] and some context sensitive applications -
voice interfaces, location tracking, route, health status and lifestyle.

Cognitive bionic architecture computers and neuromorphic components [7] (SyN-
APSE - IBM, Qualcomm, etc.) are developed. According to a Goldman Sachs 2014
report, humanity "is on the verge of a rapid growth in the development and use of artifi-
cial intelligence". Numbers of specialized uses of Al (Artificial Narrow Intelligence,
ANI) are implemented.

GUI are dominant, but more receptive computers, combining perspective interfaces
are developed. Multi modal communication is achieved by speaking 2D-digital images in
various incarnations that mimic the movements of the lips and can express emotions
(virtual head "Zoe").

Personalized virtual assistant services are offered. Virtual avatars are created by the
image, video and answer a dozen questions (Lifenaut). In this way aspects of human
appearance and behavior are imitated. Research work on improving 3D- telepresence -
voice modules, advice, motivation, appearance and some empathetic reactions (table 1) is
doing.

In the post-computer stage biological components of human-computer system is de-
fined as an assisted person. Its role is leading - actively interacting with the real and
virtual world, set goals, identify problems, decomposed them of tasks to the computer.
Basic tools to support many professional activities are mediated reality (augmented
reality/virtuality, mixed reality), biological augmented virtuality, telemedicine, and some
virtual simulations of simple systems in the surrounding world.

Informational support systems [4] for cognitive improvement of human potential - in
training or in real time are implemented. Aspects of cognitive and physical abilities are
intensifying [11].

Technological dependence of man comes in many forms - nomofobiya, addiction,
mixing real and virtual personality. Increasing social segregation, time virtual life, de-
tachment of individuals from the established social and cognitive experience. Released
pursuit of seclusion and denial of real life (table 2).

2.2 Intermediate phase

In the next evolutionary stage of human-computer system can be described as symbi-
otic and synergistic (humanistic intelligence HI) [17]. The purpose is the enhancement of
human capabilities by mobile computer, interacting with cloud technologies. Digital
transformation of the physical world is in progress, M2M-communications are dominated
[2,9]. A new type of interaction with "smart™ spaces arise. Specialized applications of
artificial intelligence (ANI) are wide distributed.

The computer is practically invisible and permanent part of personal space (accesso-
ry, smart clothing, implantable module). It functions as a natural extension of the mind
and body and can be defined as adapted (prosthetic) computer. Priority of computing and
initiative for system interaction is determined flexibly and dynamically by the user - the
aim is always ready for cooperation and controllability. His attention is free - can be
directed to physical objects [5].

Multimodal computer sensitivity to environment and consumer behavior allows to
build a model of the specific environment, profile of human needs and behavior. Suscep-
tibility to current and aggregated context of the physical and social environment is
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achieved with hardware and software sensors and contextual machine. Potential partial
mediation between man and the real world - adaptation, expansion and filtering of user
perceptions of reality arise [2]. The expanded connectivity and receptivity to the real
world and man is a prerequisite for advanced cognitive function in several specialized
areas.

Symbiotic interaction (Sl) is performed seamlessly, on background, context and mo-
bile in real time. The voice interface is dominant. (DARPA - the "Universal translator").

The computer gains more personality by set of modules empathy and programmed
conscience. Empathic module contributes to the emotional contact with the computer
through empathy placebo (expression and intonation of the voice, the avatar emotional
response). The aim is computers become emotionally intelligent and socially qualifying
machines, adaptive and adequately responsive to the people. Ethical regulator (R. C.
Arkin) observes rules and laws, including the ability to choose between evil and "less
evil", acceptable and unacceptable behavior. Ethical adapter minimizes damage from
certain actions. It is subject to self-adapting to the user. Violation of technological "mo-
rality" causes a change in the "behavior" of the computer (analogue of bad conscience in
humans) [1, 6, 10, 20] — table 1.

In the intermediate technological phase biological component is functionally en-
hanced person, in many cases - a cyborg. For this purpose are used symbiotic computer
implants, bio cybernetic technologies for functional prosthetics sectors in the brain (Ra-
cine), replacement of organs or tissues, nanorobots. Back in 2009, Stephen Hawking
foresees this phase of human development, compensates the biological limits with tech-
nological methods with the words: "Humans have entered a new phase of self-designed
evolution.”

The man owns, operates and constant controls accompanying personalized infor-
mation space by selectively amplifies/attenuates /edits your situational awareness. An
essential tool for this is indirectly by computer perception of the environment. Massively
develop thoughtful virtual simulations of the conscious world (second land) for prognos-
tic research in several specialized areas - strategies testing in crises and conflicts.

User’s life is functionally intertwined and adapted to the computer at a much higher
rate (as used to the shoes and clothes). Separation or absence of portable computer makes
psychological discomfort, reduced work capacity, and limited functionality of human
(table 2).

Table 1
Computer systems component

Phase Post-computer Intermediate Ubiquitous computing
POst-PC, support and partial IoT, M2M, symbiotic,|Ubiquitous computing fabric
Paradigm rep_la}c_ement Of_ h_uman, synergistic human-computer [hyper connectivity, Al, AGI, ASI
artificial narrow intelligence . . e ! '
(ANI) system intelligence smart spaces.
Notebook, ultraportable, |Adapted (prosthetic) carry

Computing resources

handheld accessories, cloud
computing, ANI.

computer, cloud computing,
ANI

artificial general intelligence AGI,
artificial superintelligence - ASI.

Role

Passive-executive role with
elements of proactivity

Partial autonomy, controlled
by the user.

Equality / cooperation or domina-
tion (of superintelligences)

Computing

Dominant activity

Secondary activity.

Autonomy.

System connectivity

Closed type  systematic
interaction if necessary

Full observability  and
manageability, interaction as
needed

Full potential interaction with
bilateral control range

Contextuality

Initial phase of context
sensitive applications.

Contextual
cognitive

sensitivity,
functionality in

Equivalent (at AGI) or hyper
cognitive skills
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Phase Post-computer Intermediate Ubiquitous computing
Cognition specialized fields. (superintelligence).
Dominating GUI.[Dominant voice interface, .
Interfaces and . - . . Analogue of inter-human
interactions Development interactive |adaptive, multimodal relations
computer. interface. '
Personification Basic personal | Advanced personal|Atrtificial intelligent personalities
complectation. complectation. superintelligence.
Table 2
Human systems component
Phase Post-computer Me:kanHeH IToBcemMecTeH KOMIIOTHHT
Growth Aided human Technolor?gn.s';r::ngthened improved human, post human
Role Leading. Controls  poratble personal| Cooperation / competition /
computing resource. submission.
Bio-cybernetic technology | Ubiquitous network

Support systems mediated
Hucrpymentn reality, biological OJ, first

virtual simulations ]
conscious world. sensory.

mediated perception, partial |telepresence, advanced virtual
virtual simulations of the|simulations, virtual reality

Forms  of  dependency,
Technological addiction, nomophobia, |Problems of symbiotic com-
dependence seclusion and denial of real [mitment

life and others.

e-civilizations - merger
acquisition

Coexistence of biological and

or

2.3 Ubiquitous computing

Computing paradigm about phase of ubiquitous (pervasive) computing features with
scalable smart spaces - computational resource is distributed and invisibly merged into
the physical world that is becoming ubiquitous intelligent environment [2, 3]. Cloud
solutions are not centralized server farms, and ubiquitous computing fabric.

According to [8, 12, 14, 19], the achievement of adequate computing power and dif-
ferent specific approaches (reverse engineering brain, self-improvement architecture,
etc.), thirties of the 21st century is expected a breakthrough in efforts to creating an
artificial general intelligence (AGI). It's “a very general mental capability that, among
other things, involves the ability to reason, plan, solve problems, think abstractly, com-
prehend complex ideas, learn quickly, and learn from experience.” (Linda Gottfredson).

Back in the 90s, Vernor Vinge popularized the term “technological singularity” as
pending state when artificial intelligence will evolve to a super-intelligence ISI (Artificial
Superintelligence, ASI) [19], exceeding the cognitive potential of the best human brains
in practically each area. Singular leap in technological level is characterized by Ray
Kurzweil "law of accelerating returns” [14]. Others expect the emergence of AGI and
ASI much later [13].

The script for equality and cooperation with people is more likely to AGI as an at-
tribute of artificial (E-) personalities with physical (android/robot) or virtual form (ava-
tar). It may be reproduced or copied biological, psychological and social substructure of
personality. Their communication platform is complete - verbal, nonverbal (facial ex-
pression, body language, tone of voice) and emotional.

E-personalities emulate human cognitive system. Training them to acquire
knowledge and skills almost instantly. Cloned by doubling. They are capable of-body
movement by transmitting information for reproduction. Interaction "human-computer"
is transformed in an appropriate analogue of inter-human relations. Ethical and legal laws
may regulate the relationship of humanity and the emerging e-community as a basis for
post-civilization.
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The artificial superintelligence accumulate and develop millennial experience and
knowledge of humanity [12, 16]. There is the potential for mediation superintelligences
between people and the real world such as encapsulation by sensory virtual reality [15].

Along with widely-distributed computing resource superintellect forms ecosystem of
cognitive computing - a scalable architecture and algorithms emulate capabilities of the
brain uptake of multimodal information, take in mind past experience, acceptance of
decision and self-education.

The outcome of the parallel existence of human civilization with that of ASI is unde-
termined due to uncontrollable such technology. Competition may lead to conflict and
domination of superintellect with a final digital transformation of biological civilization
(table 1).

After computer-aided and technology strengthened man, in the next phase advanced
bio cybernetic and nanotechnology nature of man provides greatly enhanced cognitive
abilities, full control over the emotional, psychological and physiological state, extended
biological life. It can talk about a new, improved human species — “post human” that
better control the physical and living world (Ray Kurzweil, Exponential Finance confer-
ence, New York).

It is possible to copy the human mind and character in E- personalities (a project of
DARPA "Restoring Active Memory"). The boundary between natural human intelligence
and artificial intelligence blurs. It is possible alive virtual copy of a particular person
inhabits the cloud and examine real inhospitable worlds - for example by hyper connec-
tion with bionic body. Another option is digital immortality after brain death, when the
electronic personality (in a physical body or virtual incarnation) continues to function
and coexist with its traditional surroundings.

According to the dominance of the competitive advantages coexistence of biological
and electronic civilizations is possible or biological society is transformed completely
into the electronic and/or virtual (table 2).
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Figure 1. Evolution transformation of the system "human-computer”

In Figure 1 is presented a summary diagram that illustrates the evolution transfor-
mation of the system components and their interaction for the three phases. On the one
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hand the computer C developed to portable computer PC and artificial general intelli-
gence (AGI), which ended its gradual personification E-personality. Therefore it arises
and e-community. Stages of development of biological components are technologically
assisted human (H), strengthened human (SH) and improved posthuman (PH). They
reflect the relevant technological capabilities to overcome the limitations in the slow
biological evolution. Human-computer interaction (HCI), which is characteristic of the
stage post-PC, developed in symbiotic interaction (SI) and finally in analog of inter-
human relations. There are conditions occur post-civilization, uniting mankind with e-
community of smart people (physical or virtual nature) based on appropriate ethical-legal
system. It is possible that over time virtual part to dominate against biological humanity
in quantitative and/or qualitative terms.

With the advent of artificial superintelligence - a difficult controllable technology -
evolution reaches the singularity. The balance in relations with human civilization is
undefined, human civilization is transformed to virtual.

3. Conclusion

The dynamics of the system "man-computer” based on the facts in the post-stage
computer, as well as technological advances and trends for the intermediate phase. Ex-
trapolation of ubiquitous computing is associated with estimates of analytical agencies,
as well as expertise and analytical predictions of scientists with reputation and executives
in leading IT-companies. The results are summarized in the conclusions:

1. Human interaction of computer evolution and gradual personification to artificial
intelligent person is confirmed: development of neuromorphic architectures, expanding
functionality (standby, receptivity autonomy, cognition), more complete communication
platform (verbal, nonverbal and emotional), evolution of human-computer interaction
through symbiotic interaction in analogue of human relations (cooperation, competition,
moral and legal regulation), increasing the potential for imitation/copying all substruc-
tures of the human person;

2. Computer dependence of human evolution is revealed: technology requirement,
symbiotic link, cyborgization, functional synergy of an individual and human civilization
from the development of computer technologies;

3. Personification of the computer is a function of his cognitive potential - the base
primitive imitation of personality qualities evolve to artificial intelligent person (physical
and/or virtual form);

4. The prospect of physical convergence and fusion of system components (phase
ANI - unnoticeable formation, symbiotically and synergistically, related to the human) is
changed into comparable people, communities and civilizations (phase AGI and ASI -
autonomy, cooperation, competitiveness, domination, ingestion).

5. The relationship in the development of system components is transformed to forms
of mutual influence between individuals, communities and parallel civilizations that
require legal status and ethical-legal regulation..

The condition for sustainable mutual relations of cooperation is adequacy of human
moral and ethical standards and legal system of each evolutionary stage and the extent of
their perception in parallel civilizations as a primary regulator.
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THE ENVIRONMENT IN REFLECTED RADIO SIGNALS FORMATION
Alexander A. Kolev!, Stefan R. Marinov?

Abstract: One of the reasons for the adverse effect of multipath propagation is a
reflection of the radio signal. Key factors to evaluate the reflectivity ability of environment is relief
and urban built-up areas. In the paper are discussed possible sources of 3D models of urban built-up
areas. Analyses have been made of the data structures in architectural 3D modeling.

Keywords: reflection of the radio signal, multipath propagation, 3D models of urban
built-up areas.

1. BLBenenne

MHOTroTBUeBOTO Pa3MPOCTPaHEHHE Ha PaJMOCHTHAN € eIUH HeXKelaH eQeKT Hpu
MIPAaKTUIECKOTO OCBHIIECTBABAHE HA PaJHOKOMYyHHKanus. To3nm ¢u3udeckus epexr ce
IIPOsIBSBA, KOTaTO CUTHAIBT M3MHHABA PA3CTOSHUETO OT IpeaaBaTesd A0 IpUeMHHKA II0
pasnuyHu neTUma. [Ipyu pasnpocTpaHeHHe cbC CKOPOCTTA HA CBETIMHATA, 3aKbCHEHHETO
Ha HSKOJIKO OTPa3eHH KOIMsI Ha CUI'Hala € MaJIko, HO He MOJKe Jla ce IIpeHeOperHe nopa-
IIM CH3J]aBaHETO Ha MHTep(epeHIus, KOITO PA3KO BJIONIABa KAUYECTBOTO Ha MPHEMaHHs
curHajl. 3a Jja MOXe Jja ce NPOTrHO3Mpa KauecTBOTO Ha €/lHa PaJuOBpPbB3Ka B peaJHUTE
yCIIOBHSI Ha JaJ€Ha MECTHOCT, XEJIaTeJIHO € J1a MOraT Ja Ce OTYMTaT OTpa3sBalluTe
CIOCOOHOCTH Ha OKOJIHATa Cpeia, KOMTO OCHOBHO ca peneda M 3aCTPOCHHTE IPajCKu
romy. JIOKOJIKOTO JaHHHUTE 3a peneda ca CPaBHUTEINHO JOCTHIHU U CE€ Pa3IpOCTpaHs-
BaT B CTaHAapTU3UpaHu (opmaTty, m3TogHMUNNTE Ha 3D MoJenn Ha 3aCTPOEHH TPpajcKu
IUIOILY BCE OIIE Ca MAJIKO U3BECTHHU.

B npenBuz ropensnokeHoTo, B MaTepuana aBTOPUTE U3BBPIIBAT Iperjie] Ha U3ToY-
HULW Ha 3D Mozenu Ha 3aCTPOEHU IPAJCKU IUIOLIM U IpeAsaraT CpaBHUTENIEH aHAIU3 110
MOKa3aTeNu: JOCTBIHOCT, AECTAMIHOCT, MaTepuall, HaJIMYHOCT 3a HAcEeleHM MecTa Ha
TepuTopusATa Ha P. beirapus, TeHAEHIIMN HA pa3BUTHE.
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1. U3Toununm Ha 3D Mogenu Ha 3aCTPOEHU IPAACKH MJIOUIN

Wznenaurenna areniys EnekTpoHHE chOOIUTEIHE MPEXH U HH(OPMAIIIOHHY CHC-
temn (MA ECMUC) xbM MuHHCTEPCTBOTO Ha TpaHCHOPTA, MHPOPMALMIOHHUTE TEXHO-
Joruu U choOmmeHusATa Ha PemyOnuka benrapms msrpakma Hamumonanen mopran 3a
npocTpaHcTBeHH HaHHH [2]. TlopTambT ce OChIIECTBsIBA MO MPOEKT OT OIEpPaTHBHA
nporpaMa "Anmunuctparuser kanauuter" (OIIAK) — ,,Cp3naBane Ha uHGOPMAIIMIOHHA
U KOMYHHKAI[MOHHA IUTaTdopMa 3a MOCTUTaHE Ha OMNEpaTHBHA CHBMECTHMOCT Ha
NIPOCTPAHCTBEHH MAaHHW M YCIYI'M W IPeJOCTaBsSHE Ha JOCTBHII Ha JIbpKaBHATa
aZIMHUHUCTpAnys ¥ rpaxaanute”. V3xoqHo Havao 3a M3rpaxkJane Ha rnopraina e J(upex-
tuBa 2007/2/EO (INSPIRE) na EBpormelickata KoMHCHS 3a H3rpaXkIaHe Ha HHPaCTpyK-
Typa Ha IpocTpaHcTBeHHuTe JaHHH B EO, KosTO Ienu yinecHsBaHe Ha 0OMeHa Ha orepa-
TUBHO ChbBMECTHMH IIPOCTPAHCTBEHU JAHHU MO €IMHHHU XapMOHHM3UPAHU MPaBUIIAa MEXKILY
pa3sTUYHMTE HUBA Ha MyONMYHaTa aAIMUHUCTpALUs U MEXAY cTpaHuTe oT OOLIHOCTTA.

Crpaternuecku JOKyMeHT 3a Pemy6muka bbiarapus, oTpassBaii XapMOHU3aLUsITa Ha
JlupekTrBaTa ¢ HAaI[HOHATHOTO 3aKOHOJATENICTBO € 3aKOHBT 3a JOCTBII 10 NMPOCTPAHCT-
Benn nanuu (3AT11)[3], mpuer mpe3 2010 r., 3a n3rpakIaHe Ha eIEMEHTHTE Ha HAIHO-
HaJiHaTa MHQPACTPYKTypa Ha NPOCTpaHCTBeHa MHpopMmanus. Exementute Ha nHdpact-
PYKTypaTa Ha IPOCTPAHCTBEHH JaHHH BKIIOYBAT: OPTaJl, HHTEP(EHC, MPEIKOBH yCIYTH,
MPOCTpaHCTBEHH JaHHH, meTafaaHHu. B [Ipunoxenue Ne 3 na 3/II1/] ce permamenrtupa
HaJIW4Me Ha MPOCTPAHCTBEHU JAHHM 3a CTPaAHd, ChITIACHO TEXHWYECKA CICHM(HKAIMSI
D2.8.111.2 Data Specification on Buildings — Technical Guidelines [1].

B®B Bu3npaHara mo-rope crnenrpuKanys JaHHUTE 3a crpad (CTp. 6) ce mMoAIbpKaT
C pa3NMYHU HHUBA HAa OTPa3sBaHE Ha AETANIHM, KAKTO IO OTHOIICHHE HAa Te€OMETPHATA,
Taka M Ha crenu(uIHI KOHCTPYKTUBHH XapakTepucTuku. Karo msmo 3D npencraBsaeTo
Ha crpaau B INSPIRE e pasmmmpen Bapuant Ha crangapra CityGML wa opranusamusta
Open Geospatial Consortium (OGC) [4].

<<Feature>>

gmi::_Feature
+name - gml:CodeType [0.7]

<<Feature>>
gmi::_FeatureCollection

muitiPoint <<Geometry>>

gmi:MultiPoint

<<Feature>>
Address
1

<<Feature>> <<DataType>>
XAL::AddressDetails
CityModel xalAddress
- . <<Feature>>
CityObject 1 -
» |+creationDate © xs:date [0.1] ‘ﬁ <<DalaType>>
+terminationDate * xs-‘date [0..1] . extealReferenc ExternalReference
cityObjectMember |+relativeToTerrain : RelativeToTerrainType [0..1] ZesT +informationSystem : xs::anyURI [0..1]
+relativeToWater - RelativeToWaterType [0..1] generalizesto 1
I’— EX‘SFHQ'OhJEC(i 1
<<Union=>
<<Object>> referencePoint, <<Geomelry>> ExternalObjectReference
ImplicitGeometry " gmi::Point +name : xs.:string [1]
+mimeType : gml:CodeType 1 +uri xs‘ an;'URI 1
+transformationMatrix : TransformationMatrix4x4Type

+libraryObject : xs:zanyURI B 0.1 [ <<Geometry>>
gmi:: Geometry

relativeGMLGeometry

®wr. 1. Mogen CityGML B UML npencrassiae
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ABTOMaTH3MPAaHOTO U3BJIMYaHE Ha JTaHHU OT (ailtoBe BsB popmara CityGML ce
CBeXJa [0 NpWIaraHe Ha coTyepeH MHCTPYMEHT 3a aHaIW3 Ha CHABPIKAHUETO Ha
(eXtended Markup Structure) XML crpykrypa. ITocienHoTo e TpuBHAiHA 3aj1adya Ha
nH(pOpMaTHKaTa U Ce MOIbPKa OT IOBEYETO ChbBPEMEHHH CPEAH 32 MPOrPaMUpaHE.

Jlpyr cBOOOHOJOCTBIIEH M3TOYHUK HAa T€OMETPUYHM JIaHHM 3a 3aCTPOCHU TPajCKU
oy e copryeproro npuinokenue Google Earth. Tlpu akrusupan cnoit 3D Buildings B
OCHOBHMSI €KpaH Ha IPWJIOKEHHETO C€ BU3yalnM3upar peanucTnunu 3D monenn Ha
crpanu. [IpeBritouBa ce MEXIy J1Ba CHCTEMHH BapHaHTa HAa TPUMEPHO IpENCTaBsHE, a
umenHo Legacy 3D Buildings u 3D Imagery.

BapuaHThT Ha TPEMEPHO TpeAcTaBsHe Ha crpaau Legacy 3D Buildings mbpBonauas-
HO e 0wt eMHCTBEHHAT BB3MoxkeH 3a Google Earth. [To3BossiBa nanen TpuMepeH Mopen
na Obje celeKTHpaH U Ja ObAaT M3BJICYCHH M3TPaKAalluTe ro ¢aiiose. 3a menuTe Ha
HACTOAIIETO M3CJIEJBaHE ca 3HAYMMHU JJAHHUTE 3a reope)epupaHe U JaHHUTE 33 KOHCT-
PYKTHBHATa FeOMETPHs Ha TPUMEPHUAT 00CKT. JJaHHNTE 32 KOHCTPYKTHBHATA T€OMETPHUS
ce cpabpxkarT B craHaaptusupana 3a 3D rpadukara ctpykrypa — COLLADA daiinos
¢dopmar [5]. Ha ¢ur. 2 e npencraBeHa yact ot MHGOPMAIMOHHATA CTPYKTYpa, MMalia
OTHOIIICHHE KBbM H3BIMYaHE HAa FE€OMETPUYHHU XapaKTCPUCTHKUA Ha MOJEIHPAHUAT TPHU-
MepeH 00eKT.

library_geometries l Y . geometry 1..0?_‘_‘ r o mesh 1. ﬂ_‘
type = complexType ':|" RN |z| type = complexType ':|" R type = complexType ':|"
1.1 1.1

[+] type = complexType

vertices 1., ﬂ_| 4 e input 1.1
E‘ type = complexType N E‘ type = complexType

Fltpe =complexype T | [ "
"

Our. 2. 'eoMeTpUUHM XapaKTEPUCTHKH ¢ TIpuiiarae Ha daiio popmatr COLLADA

Jpyra Bp3MOKHOCT 3a TpUIOOMBaHE HA JaHHH 32 TPUMEPHHAT OOEKT € (pailn BHB
¢dopmar Ha mporpamums npoaykt SketchUp. Hokaro COLLADA crpykTypata € oT Tl
XML u nporpaMHO M3BIMYaHE HA HHTEPECYBAIUTE HU JaHHU HE MPEICTABISABA PAKTH-
Yecka TPYIHOCT, TO 3a u3Bnnyane Ha qanHu oT SketchUp daitnos ¢popmat e HeoOxoau-
MO aa ObJie MHCTaNupaH BBIPOCHUAT MPOrpaMeH MPOIYKT U Ja ObJe peanu3upaH WH-
TepdeiiceH MOYII C TIpHUIarane Ha nporpamuus e3uk Ruby on Rails.

He mo-maiko BakHH 3a LEIWTE Ha MPOTHO3MPAHE Ha YCIOBHATA 32 MHOTONBYCBO
pa3npoCTpaHeHHE Ca TAHHUTE 34 JIOKALUATA ¥ OPUEHTAIUATA Ha TPHMEPHO MOJIeIHUpaHa-
Ta crpama (reopedepupane). Ilpu usmonssane na Legacy 3D Buildings manaute 3a
reopedepupaHe Ha TPUMEPHHUAT 00eKT ce chabpxar B T.H. KML ¢aiin. Ilo chimecTBo
KML ¢aitnst cpio e cnenmanmsupan XML o6ekT, rpaduyHo npencraBeH Ha ¢ur. 3.
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brnuska 1o onucanara TexHosorust Ha Legacy 3D Buildings ce moanspxa cien 2014
r. ot Trimble Navigation Limited u e mocrsmaa mpe3 on-line moprama 3D Warehouse

[6].

JIpyrusT pasriexaH BapuaHT Ha TPUMEPHO IpeJcTaBsiHe Ha crpaxu B Google Eart,
3D Imagery, B ocHOBaTa CH H3M0JI3Ba MPUHIKIIA HA cTepeodoTorpamerpusta [7]. TIpu-
JIaraHeTO Ha TO3H BHCOKOTEXHOJOTHYEH MOJIXOJ € IMO3BOJIMIIO J1a ObJaT CHHTE3UPaHU U
NPEJOCTABEHH 33 BH3YaIU3alMs TPUMEPHHM MOJENN HA 3aCTPOCHM IUIOLIM 33 OOIIMPHU
TEPUTOPHH, BKIIOYHTETHO ¥ IIOBEYETO TOJIeMH HacelleH! MecTa B Peny0imka brirapust.

—
1.1
name L1
type = string
description 1.1
e e - ol
Ll pexlip 1.1 Style 1.1
|| type = complexType
altitudeMode 1.1
type = string
@ [longitude 1.1
type = string
1.1
Location 1. P latitude 1.1
type = complexType p— type =string
1.1
altitude 1.1
type = string
heading 1.1
type = string
Model 1 |orientati L Vo tilt 1.1
type = complexType type = complexType T type = string
1.1 1.1
roll 1.1
type =string
type = string
Scale 1. P ¥ 1.1
type = complexType T N~ type = string
1.1
type = string

@ur. 3. Teopedepupane ¢ npunarane Ha momen “legacy 3D Buildings”

XapakTepHa 0COOCHOCT PELIEHUETO B MPOrpaMHOTO 00KpBxkeHue Ha Google Earth e,
4Ye TPUMEPHHTE OOEKTH He MoraT jJa ObJaT CeJIEKTUPaHW M B CJIEACTBHE HAa TOBA HE €
MIpe/IBUJICH HHTepQelic 3a TOCTHII 10 JaHHH 33 KOHCTPYKTHBHATAa T€OMETPHs Ha CTpaiu-
Te. YacTHyHO penreHue 3a n3Bnuyane Ha 3D Mozen B crangaptu3upaH daitnos Gpopmar B
TO3M CIIy4ail € PEeIUIOKEHO OT TPETH MPOU3BOJUTENN Ha codpTyep, U BeposiTHO O pado-
THJIO B MPOTHBOPEYHE HA CHIIECTBYBALINTE JMIECH3MOHHHU CIIOPAa3yMEHHMs 3a MPOJI3BaHE
Ha mpenocrasenn ot Google Incorporation® mammm. Ha dur. 4 ca mpencTaBeHH eKpaHm
ot mporpamara GoogleEarth, kpaeTo mpu QoOKycHpaH eIWH U CBII TPAJCKH paioH,
TPUMEPHUST U3IJIe]] € TIOKa3aH B Pa3IMueH CUCTEMEH BapUaHT.
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@ur. 4. Tpumepen usrien BbB Bapuanture Legacy 3D Buildings (n1s80) u 3D
Imagery (nsicHo)

Oule eIMH pasIiiekIaH OT aBTOpa U3TOYHUK HA JAHHU 33 TPUMEPHO MPEICTABIHE HA

3acTpoeHu mionmm e npoaykr Ha OpenStreetMap Foundation (OSM) [8]. Cnen 2011 .

pa6otna rpymna 3D Workshop Garching Ha tasu donmanus padoru mo npoekt Simple 3D
Buildings. B pesynrar ca chbriiacyBaHH YCHIJIHATA Ha CO(TYEpPHHUTE pa3pabOTUMIM Ha

OSM c uHTepecH B TpuUMEpHOTO MopenupaHe. Ch3mazeHa € cUcTeMa 3a ONHCaHWEe Ha
OTJIeNHA Crpajia ¢ U3MO0I3BaHe Ha PA3IMYHU THUIIOBE MOJUTOHH 32 KOHTYPHUTE U ACTANITHO
ONHUCaHKe Ha PA3IMIHUTE YACTH KaTO BUCOUYHMHA, ETAXKHOCT, MaTepHall Ha KOHCTPYKIUATA

¥ T Ha nokpuBa. Ch3JaJCHU ca U ca MyOJIMKYBaHU Kato cBoOOIHO mocThiiHn WEB-

Gazupanu uHTEpQeiicu 3a TpuMepHa Busyanusanysi| 9], mpuMep e npeacTaBeH Ha ¢ur. 5,
U 3a JOCTBII JI0 JaHHHUTE HA TPUMEPHHS MOJIEN B CTpyKTypHpaH dpopmar XML [10].

-
”

P
"Cg0r 0y,
SArizac,

ez 28

@ur. 5. Msrnen BpB popmar va OSM Simple 3D Buildings

3a mpetoxenust popmar OSM Simple 3D buildings ca nedunupanu nse HuBa Ha
neraitmHoct — Level Of Detail (LOD). ITspBoTo ot 151X, LOD1 € orpanu4eHo 10 npu3mMa-
THYHO NPEJCTABsIHE Ha CrpajiaTa, MOJTy4eHO KaTO KOHTYPHT Ha OCHOBAaTa € eKCTPYAUpPaH
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Ha obmara BucounHa. Broporo, mo-nmeraitnno HnBo LOD2 moBumasa mpencraBUTeN-
HOCTTa Ha MOJIeJIa KaTo NPEA0CTaBs JOIBIHUTEIHN JaHHH 3a (JopMaTa 1 0COOCHOCTH Ha
KOHCTPYKIMATA HA IOKPUBA HA MOJIE/IUpaHaTa crpaja.

II1. CpaBHMTe/IeH aHAJIM3 HA pa3IieskAaHuTe H3TOYHUIHU HA JaHHH 3a 3D mose-
JIM HA 32CTPOEHH IUIOLIHU

3a menuTe Ha CPaBHUTEIHMS aHAIU3 aBTOPBT Ipeasiara U3TOUYHHUIIMTE Ha JAaHHU 32
3D Monenu Ha crpaad M 3acTPOSHH IUIOIIM C€ HM3CIEABAT IO CIEIHHUTE ITOKA3aTeNu:
JOCTBITHOCT, I€TalIHOCT, MaTepHall, HAJIMYHOCT 3a HAaCeJIeHH MeCTa Ha TepUTOpHUsTa Ha
P. beirapus, TeHaeHIIMK Ha pa3BUTHE.

[NokazarensaT JOCTBNHOCT OTpa3siBa e()EKTUBHOCTTa HA TEXHUYECKH, U WIH aIMH-
HUCTPAaTUBHH HPOLEAYPH, KOUTO € HEOOXOIUMO J1a CE CIIEABAT, 3a a OBbAAT MOJydYCHU
KOHKPETHHU JaHHHM 32 MoJieia. B ciyyas, Korato HHTEpecyBaIluTe HU JaHHU € Bb3MOYKHO
Ja ce MPeNoCTaBAT cjell ONpeleieHa 3asBKa KbM Jpyra aJIMHHHCTpAaTHBHA €IWHHLA
rOBOPHMM 33 HHCKa CTENEH Ha JOCThIHOCT. Korato mMma usrpajeHa cucrema 3a on-line
JOCTBIT 10 AaHHU 3a 3D Mozenu Ha crpajy, HO He € HaIu4eH YA00eH YOBEeKO-MallllHeH
uHTepQelic 3a U3BINYaHe Ha KOHKPETHH JaHHU FOBOPUM 3a CpPeIHA CTEHEH Ha JOCTBII-
HocT. [lpm m3rpaneH on-line TOCTBII M NpelBHAEHAa BH3MOXKHOCT 32 aBTOMAaTHU3HPAaHO
CeNeKTHpaHe, U3TerJIsIHe U 00paboTka ompenesiMe BUCOKO HUBO Ha JIOCTBII 10 JaHHUTE.

JeraiiiHOCTTa € TMOKa3aren, KONTO OKa3Ba KOMIUIEKCHO BIMSHUE BbpPXY KpalHUs
pe3yiaTaT oT mpwiaraHe Ha Mmozena. [Ipu HuCKa CTeNmeH Ha NETalIHOCT CHUICCTBYBa
BEPOSTHOCT OT HEMPAaBWIIHO OLICHSIBAaHE Ha OTpasABamiaTa crnocoOHocT. OOpaTHO, mpU
MpeKaJeHO BHCOKa CTENeH Ha JAeTaimHocT Ha 3D MozmenuTe B 30HATa Ha MHTEpeC ce
MMOBHIIIABA HHTCH3UBHOCTTA HAa M3YUCIUTEIHUTE MPOLEAYPH U C€ YABIDKaBa BPEMETO 32
pelieHre B HeIIPUEMIINB BPEMEBH HHTEPBaJL.

[IpenocTaBsHEeTO Ha JAHHHU 32 MaTepHaJia, OT KOMTO ca M3rpafeHH CTPOUTEITHUTE
KOHCTPYKIMH II03BOJISIBA J]a Ce IPENU3NpaT OTpa3siBallliTe CBOMCTBA Ha JajieHa crpaja ¢
OTYMTaHe Ha (PM3MYECKHUTE KauecTBa HA MaTepuaja Ha IoCTpouKara.

HanuynoctTa Ha m3rpageHu 3D Mozaenu Ha 3aCTPOEHM ILIOMIM, OCOOEHO B HAIMO-
HaJIeH 00XBaT, € KII0YOBa MPEANOCTaBKa 3a pealn3upaHe Ha ObJenla aBTOMAaTH3HpaHa
cHCTeMa 32 aHaJIM3 Ha Ka4eCTBOTO Ha pagroBph3Ka. Ch3jaBaHETO HA MOJICIIUTE € CJI0KHA
3aJada, M3UCKBAIla B3aWMOEHCBHE Ha Pa3UYHHU TPYIH CIEHHAIUCTH U clielrUIHA
opranuszanus Ha padotara. CucrtematnuHoTo 3D Momenupane TpsOBa Ja ce pasriekaa
HE KaTo CaMolell, a KaTO KOMIUIEKCHO pelIeHue, Pe3yNITaTUTEe OT KOeTo J1a OMBaT U3IOJI-
3BaHM HE CaMO BHB BH3HMpPaHMs B MaTepuaja IMPOeKT, a ¥ B APYrd chepu Ha Haykata U
MpaKTHKaTa.

TeHneHIMATE Ha pa3BUTHE CHILO ca BaKEH MOKa3aTel MPH OIEeHKa Ha JIaJIeH U3TOY-
HUK Ha gaHHH 32 3D Moznenu Ha 3acTpoeHH Turony. Mimaliku BpenBua dectara mosiBa Ha
HOBOBBBEJICHUS B MH()OpMaMoHHaTa 0a3a Ha Ta3u CreHU(pUIHA TEXHOIOTHS, BE3MOKHO
€ Jla ce OLIEHW KOW OT BU3WPaHUTE M3TOYHUIM HA JaHHH IOIJIEkKAT HA PAa3BUTHE B KOJIH-
YECTBCH M KQUeCTBEH aCIeKT.

Ha ocHoBa Ha aprymeHTHpaHus W300p Ha MOKaszaTenH, Ha Tabu. 1 ca mpeacTaBeHH
OLIEHKU Ha pa3riexIaHuTe M3ToYHUIM Ha 3D Mozenu Ha 3actpoenu momuu. IIpencra-
BCHHUTE OIICHKH IO BI)KIAHE Ha aBTOPa OTpa3siBaT ChbBPEMEHHO CHCTOSIHUE Ha aHAIIM3H-
paHara HHpOPMAIIOHHA TEXHOJIOTHS B yCJIoBHATa Ha P. brirapust.
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Tabmuma 1

Ne JAOCTHIHOCT | JIeTAiJIHOCT | MaTepHa] | HAJWYHOCT | pa3BHTHE

1. | INSPIRE HHCKA BHUCOKA na HE na
CityGML

2. | GoogleEarth cpeHa cpeHa HE HEITbJIHH HE
Legacy 3D JaHHU
Buildings

3. | GoogleEarth BHCOKA cpeHa HE na na
3D Imagery

4, | OSM BHCOKa HHUCKa HE na na
Simple 3D
Buildings

OT HayYHO-TIpaKTHYECKa TJIeHA TOYKA, IOJOXKUTEIHUTE OLCHKU 3a HATHIHOCT U
IOCTBITHOCT ca pellaBalii B efHa ObJema copTyepHa peann3anys Ha aBTOMaTH3MpaHa
cHCTeMa 3a aHauM3 Ha KaueCTBOTO HAa PaaroBpbB3Ka. 110 Te3m kputepuu B chepara Ha
unrepec nonagar GoogleEarth 3D Imagery u OSM Simple 3D Buildings. ITo npuunHa,
ue ot Google Incorporation® He mpenocTapsT uHTEpdEHic 33 TOCTII 10 HHTEPECYBAILTE
HH J1aHHH Ha 3D MOJIENH MOXeM Jia CMATaMe, Y€ U3BIHYAHETO UM C MPUIaraHe Ha APYTH
codTyepHH METOIM e MPOTUBOPEYN HA M3BECTHH JIMIEH3UMOHHH CIOpasyMmeHus. ETo
3aII10 KaTo Haif-MepCleKTHBHA CHCTEMa 32 TPUMEPHO NIPE/ICTaBsIHe ¢ OrJIeN Ha copTyepHa
peanmuzanus B ceramuute yenosust ¢ OSM Simple 3D Buildings.

1V. 3akiouenne

B npencraBeHus Marepuan aBTOPHTE M3CICABAT MPEIIOCTABKUTE 3a Ch3JaBaHE Ha
aBTOMaTH3UpaHa CHCTEMa 3a aHalIn3 Ha KaueCTBOTO Ha paavoBpB3Ka. [loka3aHa € Bb3-
MOJXKHOCTTA 3a MoJi3BaHe Ha on-line mocThrHM MaHHU 3a apxuTekTypHH 3D Monenu Ha
3aCTPOCHU IUIOIIU M CIPajiM, 3a HAceJIeHU MecTa oT Teputopusta Ha P. bwarapus. ['pa-
¢bukuTe, NpencTaBeHy Ha Gurypu 2 u 3 ca ch3AaieHN ChC COPTYSpHH METOIH 3a PEHH-
JKEHEPHUHT OT JACHCTBUTEIHH JIaHHH.

ITpu enna Obelna peanu3anis Ha BU3HpaHaTa aBTOMaTH3MpPaHa CHCTEMa MOTar Jia ce
OYaKBaT TPYIHOCTH, CBbP3aHH C BUCOKO H3YHMCIMTENIHO HAaTOBapBaHe Ha MPOIYKIIHOHHH-
Te KOMITIOTBPHH cucteMH. ONTHMH3aLHs MOXE Ja Ce ThPCH B HACOKa BBBEXKIAaHE Ha
nmpouenypa 3a npenpounecuHr B 2D ¢opmar, koiTo aa pexyrupa Oposi M3CIeIBaHUTE
OTpa3siBaly MOBbPXHHUHH. J[pyra BE3MOKHOCT 33 YCKOpSIBAaHE PELICHHETO, 32 CMETKa Ha
TOYHOCTTA, € pasMIaKJaHe Ha IPaHUYHM Cllydad, KaTto netaiiHuaT 3D Monen Ha crpana
ce 3aMecTBa C MpUJIaraHe Ha ChOTBeTHaTa onrcBaiia pamka (bounding-frame).

Jlutepatypa:

[1] D2.8.1ll.2 Data Specification on Buildings — Technical Guidelines,
http://inspire.jrc.ec.europa.eu/documents/Data_Specifications/INSPIRE_DataSpecificatio
n_BU_v3.0.pdf, accessed june 2015;

[2] HA ECMHC HauunonaneH mopTal 3a  HPOCTPAHCTBEHH  JaHHH,
https://www.esmis.government.bg/page.php?c=60&d=348, accessed june 2015;

[3] BAKOH 3A JOCT®BII IO ITIPOCTPAHCTBEHU JAHHU

OO6H. J1B. 6p.19 oT 9 Maprt 2010r,
https://www.esmis.government.bg/...01/Zakon_dostup_prost_danni.doc

198



[4] OGC City Geography Markup Language (CityGML) Encoding Standard,
https://portal.opengeospatial.org/files/?artifact_id=47842, accessed june 2015;

[5] COLLADA, 3D Asset Exchange Schema, https://www.khronos.org/collada/,
accessed june 2015;

[6]Trimble Releases SketchUp 2014 with Expanded 3D Warehouse

and New Tools to Support BIM Workflows,
https://www.trimble.com/news/release.aspx?id=030314a, , accessed june 2015;

[7] Tlpaktmuecko pwKoBOACTBO llpwnoxkenns Ha 3D  mururanmsanusra,
http://www.ada3d.com/index.php?page=ProjectHR, , accessed june 2015;

[8] OpenStreetMap Foundation, https://wiki.osmfoundation.org/wiki/Main_Page,
accessed june 2015;

[9] OpenStreetMap Buidings,
http://osmbuildings.org/gl/?lat=42.69703&lon=23.30938&z00m=17.0&tilt=30.0&rotatio
n=0.0, accessed june 2015;

[10] Overpass API, http://overpass-
api.de/api/xapi?way[bbox=23.30,42.69,23.31,42.70][building=*][@meta], accessed june
2015.

199
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ABSTRACT: In this paper an experimental model of non-linear radiolocation channel and
certain calibration methods are shown. An etalon type non-linear object has been used for the
calibration of the experimental model.

KEY WORDS: model of non-linear radiolocation channel, calibration methods, non-linear
object.

1. Introduction.

A major problem with non linear radars (NLR) is their short range of operation. To
increase the range of detection can be used multi-carrier signals. [1,2] proposes a
technical solution with dual-carrier signal.

Method for synthesis of optimal signal is still not developed. Also the advantage of
dual-carrier signals compared to single-carrier signals is not applied yet.

2. Synthesis of probe signals for multi-carrier NLR

The main property non linear object is the capability of manipulation of signals with
traditional frequency convertor. The only difference is the means of multiplexing of both
signals. In the case of NLR the multiplexing is carried out in the electromagnetic waves
propagation medium, which allows the multiplexing of multiple signals with various
amplitude, frequency and phase. Another important matter is that no working algorithm
for frequency conversion of the probing signals has been developed yet. All that makes
the multi carrier probing in NLR and the effectiveness analysis remain unresolved.

A system of deterministic signals has been considered. Based on the model of the
non-linear radio channel, we can imagine NLR as a set of generators of monochromatic
signals. The probing signal is shown below.

(1) seelt) = s djcosat,
where A; is the amplitude of the signal with frequency w; and N is the number of
monochromatic signals.

In particular for dual-carrier probing signal with spectral components frequencies w,
and w, can be written:

(2) 5pclt) = cos(w,t) + cosle,t]).
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For weak interaction when nonlinear transformation is determined by quadratic
member of the decay of the order of Taylor, the reflected signal can be represented in the
following form:

(3) Sprplt) = £l + cos (D) eos ((wy +w,t],
where £ is a constant coefficient, and Q=w;-w,.
3. Single-carrier and multi-carrier irradiation of nonlinear objects.

The intensity of the reflected signal Sorp(t) exceeds one and a half times the intensity
of the reflected signal in single-carrier irradiation. In [2] has shown that for
transformations of second order deviation of the power of the reflected signal from the
average value increases proportionally with the increasing number of monochromatic
signals N in the probing signal if the following condition:

(4) =i = Wiy — Wi

l.e. the rate of frequency change of the monochromatic waves is equal. In this case,
the elements formation of the spectrum of reflected signal of second order involves more
than two spectral components of the probing signal. In particular N-1non-linear
components with frequencies

(5) wp=wytay=t, -ty =g tay =

are summed coherently.

The equality of average powers of the probing signals can have different
interpretations. In particular, if the dual-carrier signal is formed by using two antennas, to
compare the energy of the reflected signals at single-carrier and multi-carrier irradiation
it is necessary to modify one frequency in a direction to reach the other (w;—®). In case
of equality of the average power of the probing signal flux density in single-carrier
irradiation will be greater than the flux density in dual-carrier. This is caused by the
increase in the effective area of the antenna twice. For this reason to be correct
comparison is important to keep the same area of the antenna system.

In [2] are compared the reflected signals from non-linear objects irradiated with
single-carrier and dual-carrier signals using frequency modulated probing signals.

Using directional coupler and power divider one of the signals with average power
irradiates through one of the antennas, and the other is delayed and irradiated through the
other antenna. In the experiment are compared dual-carrier signal with two antennas and
single-carrier signal with one antenna, which proves the significant increase of energy of
the reflected signals with multi-carrier irradiation compared to single-carrier.

Multi-carrier irradiation has specific features that should be considered. The first one
is the use of ultra wide bandwidth receiver, which in turn leads to reduction of SNR.
Another feature is that the necessary linearity of power amplifiers in wide dynamic range
of transmitter has to be provided. It also needs to ensure a uniform gain antenna in a
sufficiently wide frequency range.

In [1] is developed on the case by the use of different probing signals from N
generators with zero phases. Accordingly, the phase characteristics of the emitted
probing signals do not affect the frequency response of the reflected signals. Matters of
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interest are cases where probing signals are not in phase. From this point of view are
considered two four-carrier probing signal shown below

(6) Sypelt) = cosfowt) + cos((e + Q00 + cos((w + 200e) + cos({w + 30)L)

(7)  Sg0c0t) = cos(wt) — cos((w + M)t) +cos({w + 20)t) + cos({w + 30)E)

Both 5, --(t] and 5.t} signals have identical frequency response, and the peak-
factor (the ratio of the maximum power at any given time - "peak" to the average power)
of 5.t is greater than the peak-factor of 5,..-(t1 a little more than twice. The
intensity of the reflected signal (in the band 2w to 2w + 6£) from probing signal 5~ ()
is two times smaller compared to the intensity of the reflected signal from probing signal
S,0c(). Moreover, in the spectrum of the reflected signal in the case of using S;.-(t]
some spectral components vanish.

Increasing the power of the reflected signal N times can be achieved only with
maximum possible peak factor, i.e., when all spectral components of the probing signal
are in phase.

When a pulse signal with a duty cycle equal to the required peak-factor (N) the power
of the reflected signal is N times greater compared to using a continuous signal while
maintaining the same average transmission power for both continuous and pulse signals.
The same applies to the power of the reflected signal of multi-carrier radiation if all
products in nonlinear frequency range from 2w, to 2wy are taken. It can be concluded
that when comparing the performances of different probing signals with the same
average power, it is advantageous in terms of power of the reflected signals the one with
greater peak-factor. This applies to the comparison of all statements: using multi-carrier
and single-carrier probing signals.

Ra

/
( Ecc NL
\ Obj

Figure 1

Figure 1 shows an equivalent circuit of an ideal non-linear object (NO), wherein the
Ecc is the electromotive force caused by the probing signal, R, is the resistance of the
linear portion of the radiation and the Uy is the voltage on the non-linear object. All of
these voltages are related with the flowing current | with volt-ampere characteristic 1=f
(Uno)-

Transmit power of the ideal nonlinear object is
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8 Pap = Rc[f;-m:':

Of interest is the spectrum of the current flowing through the nonlinear object.
Therefore the relationship between the current flowing through the non-linear object and
current based on probing signal must be determined

9 I=HE;
Kirhov equation for perfect non-linear object has the form
(10) Eqp = IR+ Uyg

The function Uy, = f~*(I) is determined as the inverse volt-ampere characteristic
of the nonlinear object. By substituting it with (10) we get

(11) Epe =IR + F7HIV =F(I).
Function (11) is the inverse relationship of the requested function (9)
(12) I=F YEq).

Analytical determination of the magnitude of the current in (12) is difficult. In
computing environment that corresponds to a conversion of recorded files and finding
their spectrum using a fast Fourier transform.

Calculations show that in linear mode of interaction of probing signal with nonlinear
object the combined power of the reflected signal for products of second order (second
harmonic for each carrier frequency of the probing signal - 2w, 2w,, ..., 2wy) is always
equal to the power of the second harmonic of single-carrier signal if the average powers
for single-carrier and multi-carrier probing are equal. Accordingly, the phase differences
do not affect the power but influence the shape of the spectrum. Regarding the two
signals (6) and (7) the combined power of signals reflected from non-linear object are
approximately equal. In modes close to the saturation of the non-linear element the
power of the reflected signal increases significantly for probing signals with low peak-
factor. This is also valid for single-carrier probing signals with a small peak-factor [3].
Furthermore, the spectrum of the reflected signal is so blurred that impedes optimal
reception of the reflected signal.

As a result of the calculations should not expect higher power of the reflected signal
with the use of multi-carrier probing signals compared to single-carrier. That is why for
real experiments are mostly used single-carrier probing signals.
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SYNTHESIZING AN ADAPTIVE ALGORITHM TO ESTIMATE PARAMETERS OF A
MOVING TARGET
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Abstract: This paper presents a synthesis algorithm for adaptive filtering parameters
describing the flying path of the target optimal by criterion of the minimum average
square error.

Keywords: ISAR, moving target, adaptive algorithm.

1 INTRODUCTION.

Regardless of the approach for the treatment of the radar information in ISAR con-
cludes in realizing the expression (1), which represents a correlation integral of a com-
plex reflected from the target signal and the complex conjugate thereof with a pivot
function (2).

TS
+_
. 2 . .
1P =|iE A= [ 4R+t A (1)
2
h(r +1,8) = H(t)exp{j%zr(rﬂ,ﬁ)} @

ISAR used mode of “super division" in angular coordinates in which a single or
group target passes in the class of space-allocation target. These targets are seen as a
combination of (N) random statistically independent elementary reflectors, filling a
region of space in which is the target. The received signal from the time interval of syn-
thesizing(TIS) T described by the expression (3).

. A N . t?
$()=S(E.7.Vy a0, V) = _ZlG(,Bi)Ei (t)exp{— jZkI:RO +Ve - Bvr O +ar (t)?:lﬂ//o} 3
i=

where: G(8;) - law describing the actual diagram of directional antenna;

Ei(t)=E;(t)exp{jp} - the complex amplitude of the reflected from the i-th
elementary reflector signal;

Ro - slope distance to the target in; t =T%

Vi(t), V1(t), at) - radial velocity, tangential velocity and radial acceleration of the
mass center of the target;

Li =Ap —g, i :J,_N - azimuth of the i-th elementary reflector;

@ - width of the diagram of directional antenna;
wo - initial phase.
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In real terms the input processing system in ISAR enters random process E(t) repre-

senting the additive mixture of the useful reflected signal S(t) and wite gausian
noise n(t) .

E@M) =S, 2)+n() , -

where: S(t,E,»,V,a,,Vy) =S(t, 1)

Full statistical description of random processes E(t) is carried out by density

(4)

functional probability p[f(t)], that takes into account all the statistical properties of

random processes é(t). To determine this functional use the famous equation for
functional white Gaussian noise [1, 2] T.e.

TS
2

] I T NPT

Pli]=coexpr - - iln(t)l dt; )
2

(1) = £0) - SO E..Vr 3 V) ©)

Taking into account the equality

o-senf -Eo-senFo-s e )

for functional received signal &(t) equation is obtained [5]

Ts. Ts Ts.
; 12, 2 1 2, 2 1 ) 2.
pl®]=coexpi-—— T [é®| dt-—— T || dtr —Re exp(ivg) | 0S wdt|p,  (7)
2Ng _Ts 2Ng Ts No Ts
2 2 2

where: S”(t) - complex conjugate signal S(t) ;
Following [1,7] for the final form of the equation for functional likelihood of random

processes é(t) is obtained
T

o

5(t)s'3i (t, Z)dt (8)
o=l o=l

_ ; _ Te N 1 N
F(Z) = p[f(t)/t,l]: cexp{ﬁ»Z 6% (p)ER +N—_z Re| G(;)E; expli;)

N et

Functional likelihood F() will be used for the synthesis of optimal algorithm and a

device for evaluation of the parameters 1 .

2 Synthesis of structure an adaptive algorithm to estimate parameters of a
moving target.

Much of modern radars operating in pulsed mode, with the consequence that the
synthesis of the basic structure of an evaluation unit of the motion parameters of the
target turns out to be analog-digital filtering, b.p. It is required to obtain estimates of
continuous time parameters (V,,a,,Vy )adopted by discrete moments in time reflected
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signal from the target £(t) in conditions of a priori uncertainty centered on the unknown
parameter 77 =|Ngo|. In such a set of random assignment process £(t), at the input of

the system is a sequence of statements signal fv in discrete moments of time t,,
v =123... has the form

év:S.(thv)"'hv J 9)
and the equation that describes the useful received signal has the form

Sty A4) =Sc(ty, 4) + S, 4) (10)
where:

N 2
Sety. )= ) G2(f)Ex (tv)cos{zl{(vr Btk +a ‘7}} :

i=1

N 2
_ . .
SstviAr) = sz(ﬁi)ESi(tv)sm{Zk{(Vf ~BVr b, +a VTE |
i1
At fixed values of parameters 7 (77 =7,,) Ppriori system equations Communications

(parameters A ) has the form [6]

9Ea® _ —aEe (1) + Noom
dt

9Ea® —aBg (t) + Noom
dt

dEfj’\: ®_ —aEey () + Noom

dEn () _ —aEqy (1) + Noom a

Or in vector form

di O _ &7 (0)+ Brigo(t) . (12)

where: 2" =|Eqy, Ecz,-sEen Est, Es2,esEsn oV @ Vr | - m-dimensional vector-
pillar of the evaluated parameters;
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Moo’ () =[nog,Nos---Mgg|| - k-dimensional vector-pillar containing the emerging
white noise message with zero mathematical expectation and correlation function matrix
M {ngo(®)Noo(t+7)}= Noo(t, 2)5(2) ;

A - matrix function with size [m x m] which has the form [5]

2 0 0 -— -—— 0 0 0
0 -2 0 —— —— 0 0 0
0 0 - ——-—— 0 0 0
A=l " T T 7T 7T 7T 77
00 0 ——-—— 0 0 0
0 0 0 ——-— 0 0 0
00 0 ——-—— 0 0 0

B - correlation matrix with size [k x k] of the emerging white Gaussian noise with
zero mathematical expectation and unknown intensity Ngqg [5]

N
ﬂ 0 P 0 0
2
N
0 —00 0 0
B 2
B = __ __ __ __ J—
0 0o -- 20
2
N
0 0 -—- o0 —00
2

To solve the problem of discrete filtration is necessary to move from analog type
equations (11) u (12) to diff equations of the type [2]

Ay =Bty 1) A1+ g0y (13)

kpaero: (t,,t,_1) - matrix of fundamental solutions (transition matrix of equation
(12)), satisfying the homogeneous differential equation

do(t, ,t,_ .
% =—AD(t,,t,4), (14)
with initial condition ®(t,,,t,)=1; I - unit matrix;
t\/
ooy = [ Bt oo(r)d7 | (15)
tv—l

- a sequence of independent Gaussian vector random variables with zero
mathematical expectation and correlation matrix [4]
tV
BV:M{ﬁOOV'ﬁgov}: IE(IWT)E(T)ET(th)dT - (16)

tv—l
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Since messages (estimation parameters A )are described by linear equations diff (13)

and the equation of observation (9) is non-linear on 1, it is the task of obtaining
estimates of these parameters in the clock t, points is non-linear and its solution is
necessary to use approximate methods[5]. The class of approximate methods
(algorithms) for filtration is obtained by approximation (local) the right solution in a

small area of valuation significance A(t) of the filtered process. Usually in local
approximation is made replacement probability density p(t,2) with a normal

probability density N[/T(t),ﬁ(t)]. In order to make this exchange is necessary that the
following two conditions [3]:
1. The useful signal S(t,2) depends linearly on the message A(t) ie.

m

St =50+ 040 (17)
j=1

2. The filtered message A(t) is a Gaussian process.

Known in the literature [2, 3] approximate methods for solving nonlinear tasks
relatively simple and highly effective method is "current linearization". The essence of
this method consists in the following: suggests that any assessment found the message

(parameter) 2" moreover it is not necessary that this evaluation is optimal, then
nonlinear function S'(t‘,,ﬂ_v) in observation :fv (9) decomposes in order of degree of
Taylor (/TV—Z,*) and limited to linear members decomposition by analogy with the
equation (17)

s‘(tv,z})zs'o(tv.ﬂl*)+zé’s(t;f BGA )G 7). =
j=1

where m - the total number of evaluated parameters.
Therefore, the observation equation fv (9) was linearized and has the form [2]

)=S0t 3)+H(t,) A +o(t,). (19)
where: F(t,) :% L Syt ) =5t 1)~ AL,

ﬁ(tv) - matrix of the derivatives of dimensionality [m x m].
The equation (19) of complex shape can be represented by the quadrature component
of the observation &, and useful signal S(t,,4,)

=55+ DAy 7o) 20)
=
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gs(tv):Ssz(tvxZV*)"'ZW(ﬁvj —/’L:] )+ no(tv) y m:(2N +3) )

= M
where: E(tv): z:CgV; :
HSex(ty ) ISes(ty. )
A,)= 52’1/1_* 5%_* .
Bty A ) Sst,d)
ohy T Ohnm

Equations (20) and (13) are linear on 4 and vector estimates I‘, formulated in the
task of quasi-linear filtration has the form

j1/ = 5(tv ' tv—l)z\:—l + Kv |:6EV - §(tv ! Tv—l):l ’ (21)

where: K, =R,H, 1V, - matrix of the optimal gain of the filter, and the equation for
the correlation matrix of errors in the filtration has the form
R, =R, —R,H (H,R H] +V,) AR, ; (22)
where: R, =®(t,,t, 1)R, 4@ (t,.t, 1)+ D, - extrapolated correlation matrix errors
of filtration determined by the a priori equation message (13).

The final type of algorithm that describes the extended Kalman filter to assess the
information parameters in discrete time is described as

A =0t A R E -S|, @3)
ﬁv = I51/ _ﬁvﬁj(ﬁvﬁvﬁ\l— +\7v)71ﬁv§v ' (24)
Rv = 6(tvvtvfl) ﬁvfla-r (tvvtvfl) + 5v : (25)
The matrix D, is determined by the decision of the differential equation [2]
dD(t,,t,._. — = AT . =

% =—AD(t,.t, ) +D(t,.t, AT +Q, (26)

with initial condition D(t,4,t,4)=0 where Q =BB" .

The equations (23) and (24) have recurrent form and can be successfully used for the
realization of an electronic computing machine.

The structural scheme of the synthesis algorithm for adaptive nonlinear filtering of
information parameters described by equations (23)+(25) is shown on fig. 1.

It should be noted that the accuracy of the algorithm for adaptive filtering dependent

on the significance of the preliminary assessment 4,4 on its true value. The importance

of the preliminary assessment must be close enough to the true value to be in force
approximate equality (18). According to [4] are known several ways of defining the
preliminary assessment. The simplest but also the least accurate is the way in which ex
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ante evaluation /?V_l is defined only by a priori data parameter 4 without considering
the implementation of the monitoring at the time t,_; .

. 1 A
t A,
é( ) Subtraction| Multiplier 1/V, Multiplier Adder .
A
— R R,
[
Subtraction|
(Generator] T
of S,() |
G Reten- S Reten-
Multiplier f—— li(meT,, Multiplier ti(:nL!I]'“
N ” R, = "
Multiplier Multiplier CD() []
[_]‘] Multiplier Multiplier
Adder Multiplier Multiplier j¢— L Multiplier —- Adder
R
T i T T ]‘
H—L |
v — 2 =
L v, T =t S D,
o, »

Figure 1 Structural scheme of the synthesis algorithm for adaptive nonlinear filtering of
information parameters.

To achieve greater accuracy in determining the preliminary assessment as such can

be used assessment Ay Of the system of equations
VL1 (n) =0 , (27
where L, ;(Avp) - logarithm of the Functional likelihood, incorporating the entire

information about the parameter 1 currently received by time [

CONCLUSIONS
1. Examination of the work of ISAR require the presentation of the target through
multi point model without dominant reflector and the task of signal processing is limited
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to assessment of the trajectory parameters of spatially-distributed object against the
uncorrelated noise.
2. By T¢<1s the trajectory parameters are slowly changing random variables and may

be presented as a special case of Markov process with coefficients of displacement and
diffusion zero. This greatly simplifies the synthesis of the optimum filter for the
assessment of trajectory parameters.

3. The task for the synthesis of an optimal measure of working in conditions of
substantial priori uncertainty and non-linearity with respect to the estimated parameters
yields inoperable algorithms. The solution of such a task is done using approximate
methods, which give quasi-optimal structure of the estimator.

4. Applying the "current linearization" in the algorithm for adaptive filtering
linearized dependence of adopted monitoring the trajectory parameters in result of which
can be used the standard procedure for Kalman filtering. Linearized multiplier depends
on the resulting current assessment, which requires that it be determined for each step of
the iteration.

5. Due to the fact that the determination of the correlation matrix of errors involved
ongoing evaluation of the information parameters is complicated procedure for filtration.
Therefore, the correlation matrix of errors can not be determined in advance (as in the
linear Kalman filter), but needs its jointly solve the equation for estimating information
parameters. This complication is considerably large in dimension to the vector of filtered
parameters.
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A MODIFIED METHOD OF SUBJECTIVE QUALITY OF MULTIMEDIA
INFORMATION

Nikolai Zhechev Kulev
"Vasil Levski' Nationaal Military University , Artillery,Air Defense and CIS Faculty

Abstract: A method is proposed for subjective quality of multimedia information, consistent
with the recommendations on the conditions of observation and selection of subjects. It eliminates
some basic drawbacks of traditional approaches and largely unified implementation of subjective
evaluation tests of picture quality of video compression algorithms and standards.

The latest revision of the recommendations of the ITU, describing methodologies for
assessing visual quality of digitally encoded video earlier dates back to 2000. Almost all
studies they describe fully the opportunities of subjective tests are designed since a basic
assessment of television standards. With the expansion of digital formats, processing
algorithms and new types of displays, video is everywhere - except on television, also in
computers, mobile phones, portable devices. For this reason the International Committee
of Telecommunications ITU has initiated the development of a new methodology for
visual assessment, which is suitable for application on PC and portable devices. This
initiative analyzes, tests and results. So in cur- yashtata work proposes a methodology
called SAMVQ, and examined correlation to the objective methods for quality
assessment.

Monitoring conditions must be:

- The number of participants is less than 10, they must not experts they must be
properly trained in the procedure of monitoring and recording the results:

- Appropriate choice of test footage.

- In determining the length of the sequences take into account two contradictory fact;

o The first appreciation of the artifacts in digital television, which have a short
life and are spatially dispersed, and therefore may not be noticed at least the duration of
the test;

e On the other hand, it is shown that human vision we possess the so-called.
"Novelty effect" - gives an average score of all SEQUENCE based on the observed
details in recent times.

Due to this the test pictures should not be very long.lt is clear that the optimal lenght
of one test video is 15-20 seconds.

There is another feature of human vision, which affects significantly the on
conducting the evaluation - the subjective opinion of a sequence is highly dependent on
the observed previous one. In the undesirable observer normally seek unlike the front of
video, he tends to overestimate the current picture, if it has been defined as poor, or to
underestimate, if it has been defined as good. It is therefore appropriate test sessions to be
conducted several times under the same conditions, but test video images to be evaluated
in a different order. In the worst case can be observed twice - in forward and reverse
sequence.

Another important proposal concerns the original sequences. Famous trend is
subjective tests, the observers give maximal evaluation of the original sequence when
they have prior information that accurately assessed it. However, when such data are
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available, subjects rarely tend to indicate the maximum score even testova- th sequence is
of excellent quality. Therefore, in the proposed methodology relies on the inclusion of
the original undistorted sequence at least twice somewhere in the series of test distorted
videoposledo- vatelnosti. This allows to obtain a more accurate result for Orientalism
Gina and scaling of votes observers.

In most methods of conducting visual tests used a five point scale voting, each level
is associated with a particular adjective. These indicators (good, bad, etc.) split physical
scale on five equal parts. Their interpretation by observers leads to the division of the
scale of psychological irregular intervals. In do- mentation problem is exacerbated by the
complex transfer of these adjective in different languages around the world. It is
therefore proposed assessment scale be divided into ten parts, each of which is associated
with a particular description either.

Excellent T
Very good -1

Good -1
Acceptable N
Tolerable B Fig.1. Rating scale in SAMVQ
Questionable 1T

Not too bad —

Bad o

Very bad -1

Terrible —

This has some advantages - such as an increased number of voting options and
improved distribution of votes. However, the doubling of the zones makes the task more
complex and increases the likelihood of confusion in subjects due to the blurring of
boundaries between them.

In the process of subjective evaluation of a coding algorithm or different TV system
generates a huge amount of data that must be processed and summarized in order to
generate a graphical representation or analytical performance of the test system.
Depending on the method used for collecting votes outputs are values between 1 and 5,
between 1 and 10 or between 0 and 100. In their distribution are available variance due to
differences of opinion on various subjects and for the various parameters observed
sequences. The first step in the processing of the results is the normalization into the
range from O to 100. Typically, one test consists of a number of presentations L, each
being one of a plurality of test conditions J (image size, compression rate) supplied with
a number of reference sequences.

The proposed methodology any combination of test sequence provided Kk is observed
a number of times R. The first step in data analysis is almost always values —Ujkr

determining the average for each of the presentations:

TP
Ik MN == i, @
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—Ujkr where is the assessment of conditions for observer i j in sequence k, repetition r
on observation. It is appropriate that before the processing of results to exclude the
highest and lowest score —ujkr. Thus protects the result of random errors in the voting
process observers.

—Ujkr value is assumed to be called and MOS (Mean Opinion Score) - averaged
subjective evaluation sequence k in terms of the observervation j [1]. It is used as a
measure of subjective quality test determined flax videoposledovatelnost.

Representing the results of each average must be accompanied by its confidence
interval. The most widely used 95% - was disposed confidence interval is given as
follows

This means that with a probability of 95% the absolute value of the difference
between the experimental value and the average true average value is smaller than the
confidence interval.

Next, it is desirable to be carried out and check the votes of each of the observers for
systematic biases by analyzing the results in the following algorithm. First calculate the
kurtosis coefficients — tat:(describing the sharpness of the peak of the distribution) for
each subject:

N _ X
= M4 where 1, =5 )
B i (m,)2 * N

Then proceed with the following estimation algorithm: For each observer i and
jykr=1t0J, K R:

if 2</f2jkr <4, then
if Uijkr > Uy + 2.5, thenPi =Pi +1;
if Uijkr < |Uj, — 2. Sy, thenQi =Qi +1;

otherwise:
if Uijkr > Uy, +20°°. S, then Pi =Pi +1;
if Uijkr < |Uj —20°%°. Sy, then Qi =Qi +1;

if Pi+Qi > 0,05 and ﬂ <0,3"
J.K.R Pi + Qi

then they should ignore the results obtained from the subject i.

In order to assess the likehood that the subjects were actually able to distinguish the
two test sequences (after compression and decompression) of each pair is calculated z-
test of the obtained objective results. Izpol- mentation following mathematical
expression:
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where: | u;’ and luy’< are MOS for the two test sequences;

where: | Sjk>and | Sjk"are standard deviations of the two sequences; N -number
of experts participating in the tests.
Then sought probability is calculated by the expression:

4

j eédz @)

p(z) = -

—o0

Conclusions:

The results of the subjective assessment depend heavily on conditions of production,
the selected test material, the method used to conduct the monitoring and collection of
results, so it is incorrect to draw conclusions based on them in an absolute sense.

-1t is mandatory for pomest- tion of results to be named and the following data:

- Details of the test configuration, if the subjective assessment is conducted on a
personal, pocket or any other type of computer;

- Details of selected test video sequences (number, origin, description and
characteristics - size, color, motion vector);

- Used software or hardware for compression and decompression of the tested
sequences, as well as the settings of its parameters;

- Type of the signal source and the parameters of the monitor (model and date of
manufacture, type, display size);

- The settings of the imagers (brightness, con- trast, color temperature, distance
monitoring);

- Number and type of participating observers (distribution by age, sex, state of vision,
level of experience in subjective tests, etc.);

- Used method applied to conduct the test sessions;

- The number of observers whose results were ignored and the reasons for the
exclusion;

- Average assessment system - the original and subjective estimates and 95%
confidence interval if one's results were eliminated by the described procedure.
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RESEARCHING ON THE INFLUENCE OF THE FRAME RATE, THE SHAPE OF THE
BAND IMAGES, THE DEGREE OF COMPRESSION AND THE AMOUNT OF IMAGE
QUALITY IN THE H.264 STANDARD

Nikolai Zhechev Kulev
"Vasil Levski' Nationaal Military University , Artillery,Air Defense and CIS Faculty

Abstract: There has been a study and analyze the impact of the main parameters of the stand-
ard, video compression H.264 on image quality - stability of the algorithm for compression, speed of
work, degree of compression, the image size.

The study is designed to evaluate the task of influence of the main parameters of
standard H.264 compression on image quality - the stability of the algorithm for com-
pression speed of his work, the degree of compression, image size, the distance between
I-frames - rated by objective and statistical methods. Quality assessment is conducted
under two ways - by framing calculate the peak signal / noise and the mean square error
using software Annex PSNR_Checker method SSM (Structural Similarity Metric) objec-
tive assessment of quality.

First tested the stability of the compression algorithm. For this purpose, two sequenc-
es are compressed with the same bit rates successively three times. Estimates of the
signal / noise and mean square error of brightness and color are depicted and. From
framing comparison shows that H.264 has very little instability in repeated compression
of the same video. In the first iteration result is always more optimistic than real: lower
MSE, peak signal / noise - a high PSNR, but only after the second repetition coder began
ca give stable results. The average for the whole duration of the test sequences results are
shown in Table 1.

Error values and the signal / noise triple

Table 1. Repetition of the compression process for H.264

Test sequence Cog}??;eent / ’;I:F;T;zfi';)?]f MSE PSNR
brightness / 200 kbps 1 69,9 30,9

2 77,3 30,1

Schumacher* - 3 e 201
> chrominance / 200 kbps 1 13,8 37,2
2 15,4 36,6

3 15,5 36,6

brightness / 500 kbps 1 52,9 30,5

2 47,5 31,4

Concert™ . 3 55,3 30,7
i brightness / 2000 kbps 1 15,8 36,1
2 13,8 36,8

3 15,3 36,3
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Fig.1. Stability of the H.264 codec for test image "Schumacher" and three consecutive
passes. Stop motion evaluation at 1000 kbps: (a) MSE brightness; (b) MSE chromaticity;
(c) PSNR of the luminance; (d) PSNR chromaticit
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(b
Fig.2. Stability of the H.264 encoder for test image "Concert", three consecutive
passes and stop motion assessment of brightness (a) MSE at 500 kbps and 2000 kbps;
(b) PSNR at 500 kbps and 2000 kbps

From the results in the table require some peculiarities. First, the differences in quality
between different passes are somewnhat higher brightness than for color. Second, the magni-
tude of the differences in quality in different iterations depends on the contextual content of
video image, and especially on the degree of movement therein. Third, differences are
greater at low bit rate, due to the critical work of the algorithm for compression at this
standard. Fourth - H.264 has the slightest instability results of the examination standards.

The following figure 3. shows the experimentally obtained contingent upon time
compression test sequence "PCScreen" lasts 8.5 seconds on the image size and set the bit
rate compression.
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Figure 3. Time compression test video "PC Screen" in H.264 depending on the bit
rate at different image sizes.

From the graphs in Figure 3. it is seen that the time compression almost does not de-
pend on the output bit rate. The difference in time with the same image size and different
speeds within the errors of reporting or due to other workload on the test system in the
present moment, because the experiments were performed on a PC. At the same bit rates
are noted down depending on the speed of the picture size and tolerances are smaller
interval. As the image is larger, slower is done com- press. It is noteworthy extremely
slow compression rate which is many times smaller than the actual, especially for large
image sizes. This may be due to the very early stage of development, they are located in
most applications to compress video in the H.264 standard.

The next stage is tested quality of the compressed image displayed depending on the
key indicator of H.264 - the frequency of disposal of the keys in the test sequences. For
this purpose the two sequences tested a sequences - "Concert" and "Schumacher"”, are
compressed at two different bit rates - 200 kbps and 1000 kbps. Variable is the distance
be- tween keys (I-frames), having asked these values - 6, 12, 25, 50, 100, 200 frames
between I-frames. The obtained experimental results are depicted graphically in Figure 4.
and Figure 5. The framing comparison between different bit rates and overall results for
the entire duration of the test sequence, is shown as measured by PSNR, and by SSM.
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Figure 4. Depending on the image quality on the number key frames a test image
"Concert": (a) framing 500 kbps; (b) Frame 2000 kbps;

(c) averaged over the whole sequence.
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Figure 5. Depending on the image quality, the number of staff for the sequence
"Schumacher": (a) framing 200 kbps; (b) Frame 1000 kbps; (c) average SEQUENCE
measured by PSNR; (d) medium consistency, measured by SSM

The displayed graphics can draw the following conclusions. First, because the key
frames are compressed independently and shall be re-divided the greatest amount of bits
in smaller bit rates, with enhances the sense of distance between key frames need to
increase information for predicting and staff the motion compensation. Since the output
speed is limited, at least on the number of I-frames is provided the above condition and
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the quality is increased. Such is the case co Gatto structure of the group of pictures is
retained but reduced output bi- this rate - low quality of personnel located between I-
frames.

Second, at higher bit rates will have an increased picture quality by lowering the
number of key frames. This is explained by a sufficient amount of information given
about the exact predictions of all the images without the key and reducing the number of
staff they kay- leads to optimal filling of the output data stream.

Third, because the H.264 format is designed as a multimedia standard for transmit-
ting video of a generic increase of between I-frames can not be done indefinitely. It is
known [1] that the younger interval between key frames reduces visibility on the trail of
mistakes, which besides everything is highly dependent on the plot of video sequence.
Increasing the number of I-frames improves the opportunity for further editing and pro-
cessing of H.264 compression information. Therefore, when choosing the shape of the
group of paintings aid off it is necessary to make certain compromises, depending on all
the conflicting requirements.

The last conclusion that can be drawn is that there is a determined Leno distance be-
tween keys, which provides maximum quality bar graphs for this particular video se-
quence. Impressive is the fact that according to both metrics used to evaluate - PSNR and
SSM - the difference in the quality between the maximum and the minimum quality for
both domestic speeds approximately equal. This shows that the PSNR is doing well with
the assessment of this sequence in this standard and that SSM successfully predict the
expected subjective image quality after compression mission - all imported from the
compression process distortions in the sequence will be seen.
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STEGANOGRAPHY SYSTEM THAT USES THE LSB METHOD OF EMBEDDING
INFORMATION IN IMAGES

Veselka T. Stoyanova

National Military University, Faculty of Artillery, AAD and KIS,
1 Karel Shkorpil Str.,9700 Shumen, Bulgaria
e-mail: veselka_tr@abv.bg

Abstract: Steganography is the method of hiding message in a cover object for cover communica-
tion. The article deals with the steganography system which hides text inside images without losing
of data (BMP, PNG, TIFF and GIF). The secret message is hidden in the cover image using Last
Significant Bit (LSB) method. Described functional of the developing software. Visual and statistical
analysis of this algorithm returns satisfactory results.

Keywords: steganography, cover image, data hiding, stego image, LSB

1. INTRODUCTION

In the 21st century, there are a lot of methods of transmitting confidential infor-
mation, the contemporary computer steganography method becomes more and more
popular because of the necessity of new solutions to the problems with the illegal access
to sensitive. In modern world, daily, a lot of companies and users communicate and
exchange generally accessible and confidential information via the Internet.

There are two main methods for hiding confidential information: cryptography and
steganography. The analysis of the methods of the computer steganography is not a
single and complete activity because of the dynamic development of this scientific and
applicable field and it is enough complex task. [2], [10], [11], [12].

2. MAIN POINTS. METHODS IN THE SPATIAL DOMAIN

The methods in the spatial domain are most often used in the stego programs because
of the good hiding of the messages, the big stego capacity and the easy realization.

One of the best literary surveys about these steganographic methods is made in [2],
as the methods of replacing the least significant bit LSB (Least Significant Bit) [5], [3],
[4], [9] and BPCS (Bit Plane Complexity Segmentation) [8] are added to them. The
direct methods embed information directly in the bits of the image carrier.

The method of replacing the least significant bit is the most wide spread method
among the methods of spatial domain change. LSB in one image carries in itself least
information. It is clear that the human perceptions cannot sense change in this bit.

Actually, the change in LSB is noise which can be used for embedding a hidden mes-
sage. In images in which every pixel is coded with one byte, the size of the embedded
information by this method can reach up to 1/8 of the size of the file carrier.

The nature of the LSB method can be illustrated with the following example.

We have binary sequence with 9 bytes in a still image file with a graphic carrier in
BMP format:

(11000100 00110001 01000101)
(01010110 10010100 01010101)
(10101101 00100101 11010100)
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In this sequence every number of pixel of the carrier file is presented with 8 bits as
the least byte is the first from the sequence. Because of the imperfection of the human
sight the change of the last bit will not be noticed by the person looking at the image
[12].

Let us, in the following fragment of digital carrier, hide the number 123 presented
with the binary number 01111011. The modifying of the block of binary numbers is
completed by replacing the least significant bits from every byte with binary digit from
the presentation of the number 123 (this is the hidden message) starting from the least
significant byte.

The result is:

(11000100 00110001 01000101)
(01010111 10010101 01010100)
(10101101 00100101 11010100)

@ Idzssag= Ilzzsaze ]

Installed steganoeraphy Installed steganosrapghy
software softwars

Stezoanalyzer
Figure 1. Chart of communication

With the LSB method there are two possible schemes for embedding the hidden mes-
sages - linear and shuffled. An example presents the first scheme. The shuffled embed-
ding [7] shuffles the message at random in the bytes of the whole carrier. The methods
LSB can be divided in two main types - LSB replacement and LSB matching [5]. In the
first type there is a direct replacement of the least significant bytes with those of the
message. In the second type we have selected bytes whose least significant bits of the
carrier coincide with the bits of the message. As a result the statistical characteristics and
the other characteristics do not change significantly in the file carrier[8].

The chart of communication between the sender of the message and the receiver is
shown on figure 1. To achieve the goal the massage, which has to be hidden, is input in
the steganography software, installed on the computer of the sender, who chooses an
appropriate image for the container and creates a new stego image. It is sent to the ad-
dressee by means of Internet. He in turn reads the confidential message ,using the same
steganography software on his computer.
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3. EXPERIMENTAL RESULTS

The offered algorithm can work with BMP, PNG, GIFF and TIFF image file formats
with no restriction in the size. As it has no block for preliminary compression the maxi-
mum size of the information which will be embedded in the image is fixed depending on
the size of the carrying file minus the header information. The size of the stego file must
be identical to that one of the carrying file. The visual presentation of the program system
is shown in figure 2 where in (a) we can see the type of the format and the necessary
fields which must be completed in order for the confidential information to be embedded
in a chosen image. In (b) we can see the actions and fields which are used for the infor-
mation to be extracted from the stego image.

7 Nporpamen xounnec -— - kol &
Hacrpoin  Brpaxaane  Vonmsane  Help  About Hacrpoion  Brpawgswe  Visamwuane  Help  About
T igess
o Vi =5
)
|
|
|
Broexsse Jerneneve ol
i e - = =

Figure 2. Program system with (a) embedding and coding of the message, (b) ex-
tracting and deciphering of the secret message in the image

As a result of the system work we get a stego image containing the confidential in-
formation which can be sent to the receiver via non protected channel without arousing
any interest in the information in any spying party.

The digital color images are stored in files with 24-bit format and used RGB (Red,
Green, Blue) color model [2]. This is precondition for a big informational excess which
can be used for the purposes of the steganography.

For realizing of the functions for embedding and extraction of data in the covering
image we have chosen the principle of steganography by modification [1] in which the
covering images exist preliminary and when embedded they change. We use a method
inserting the least significant bit (LSB) which is often used and an easy way for hiding
information in an image [1], [13]. We make embedding of the message bits in the least
significant bits of the color components of particular pixels from the image. The algo-
rithm is symmetrical, i.e. when embedding and extracting a message identical operations
are executed in one and the same order. The essence of the algorithm is based on the fact
that the secret information is written in the least significant bits of the pixels of one im-
age with no visible differences in its look.
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In figure 3 we have a block scheme of an executed algorithm in which we have a ver-
ification if there is data input or no. With the help of a conditional block we check what
operation will be executed then we go to embed or extract the confidential information.

wes
Zelect Etezo-1tmagz= | Select Image |
| Enter the msssaz= |

Enter the ey 1
[- | Enter thes loaw |

Changs the options l
_L | Tuning the options |

Extract the mess=gs 1
L | Encoding the messzge |

Decoding the messags l
L | Embed the messzes |
The secrat messzge ] | - |

= Stezo-imass

Figure 3. Block scheme of the program system

When entering one and the same key in the party which transfers and the party which
receives the message by generating a sequence of random positions of the pixels in the
image the sequence is identical in the both images and in this way embedded message
can be restored correctly. When entering a wrong password from the recipient we have
different sequences and the read bits will not be from the hidden message.

In the concrete realization the method consists of several main steps:

1.  Embedding a confidential message:

. Enter the text which must be hidden;

Choose the image which must be hidden;
Create a key (password);
Choose the settings;
Embed the message;
Save the stego image.
2. Extracting the confidential message:
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Load the stego file;
In order to extract information the user must input a key;
The extraction of information is executed;
e  After completing the information the message is stored in a file.
Important characteristics which are defined in the course of the program work are:
length of message, the pixels for reading and saving, the reading and saving of the con-
crete bits.
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Figure 4. Histogram of original image and stego image: (a) parrots.omp, (b)
amf10.bmp

The statistical characteristics of the stego image remain the same as those of the orig-
inal image which can be seen from figure 4 where there are a histogram of the original
image and a histogram of the stego image and there is no difference in (a) and (b).

The statistical characteristics with which we check the same in the studied couples
images are Signal-to-Noise Ratio (SNR), Peak Signal-to-Noise Ratio (PRSN), Mean
Squared Error (MSE) and Structural Similarity Index for measuring (SSIM). They are
calculated with the help of integral features of the programming environment Matlab
2014a version. In the same environment are received and histograms of the images. By
implementing a program system for embedding/ extracting text messages many tests with
different size messages and images have been carried out. The studied algorithm is based
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on the LSB method applied and tested on BMP image formats. Test results of the qualita-
tive characteristics MSE, SNR, PSNR, SSIM and E are analyzed.

Table 1 presents the results of the qualitative characteristics of embedded text files in
English with a size of 170 to 240 kB and cover digital image parrot.omp is used.

Table 1. Qualitative characteristics of parrot.bmp image in embedding a different
size of the secret message

Size MSE,, SNR PSNR SSIM E
170B | 2,6809¢° | 794718 | 86,2179 1 7.6200
300B 4,471(-3'5 77,2806 84,0267 1 7.6200
600B 9,081(-3'5 74.2614 81,0075 1 7.6200
10kB 0,0015 61,9987 | 68,7448 1 7.6202
30kB | 000455 | 572162 | 63.9623 1 7.6204
A0kB | 000485 | 56,0551 | 628012 1 7.6204
50kB 0,0076 550116 | 61,7577 | 0098 | 7,6207
60kB 0,0089 542661 | 61,0122 | 0098 | 7.6208
70kB 0.0125 527076 | 59.7072 | 0998 | 7.6209
80kB 0,0178 51,2512 57,9974 0,998 7.6215
120kB | 00355 482430 | 549891 | 0997 | 7.6224
240kB | 0,0355 482429 | 549890 | 0997 | 7.6224
X 10* BasvcumocT CurvartLliym Jex 10° MSE
g PYR- o g 15
(@ (b)

Figure. 5. Dependence of (a) SNR and PSNR and (b) MSEav. for parrots.omp mage
for values of 170 to 240 kB

The difference between the minimum and maximum value of MSE is difficult to es-
tablish because the change is only in the thousands. The average MSEav. was obtained as
the average of the minimum and maximum MSE and is visualized in the graph of Figure

5(b).

4. CONCLUSIONS

Steganography use in the spatial domain reaches best results concerning the histo-
grams of the stego images which restricts the possibility for them to yield to the modern
stegoanalysis. It is recommended to use scattered embedding because its interception
from the stego analizing programs is harder. By increasing the size of the embedding data
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the statistical characteristics of the images deteriorate, although, the visual quality of the
images processed with steganography system remains excellent.
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At the end of the 20th and beginning of the 21st century we have seen the process of
globalization, which have new patterns of communication between people and between
the institutions in which they found wide application and information technology.

The development of this type of communication provides a number of benefits to the
people. At the same time there appeared a multitude of strangers to this point risks and
threats posed by the vulnerabilities of information resources used by people and organi-
zations for the implementation of the connection between them. Authority to manage and
respond to these vulnerabilities is a CSIRT (incident response team security Computer)
the services provided by these teams are the subject of this report.

CSIRT services can be grouped into three categories:

Reactive services. These services are triggered when an event, such as a report for
violation, wide distribution of malicious code, vulnerabilities in software, or something
that is identified by intrusion-detection system. The Jet facilities are a major component
of the CSIRT work.

Proactive services. These services provide assistance and information to help prepare,
protect and ensure the constituent systems in anticipation of attacks, issues, or events.
Making these services will directly reduce the number of accidents in the future.

Quality management services. These services extend the existing and well estab-
lished facilities, which are different from the treatment of an accident. This kind of ser-
vices can give an idea of helping improve the overall security of the Organization and
identification of risks, threats and system vulnerabilities. These services are typically
proactive, but indirectly contribute to a reduction in the number of accidents.

Some services have both reactive and proactive side. For example, the vulnerability
may be carried out in response to the discovery of the vulnerability, which is actively
used. But this can also be done proactively by reviewing and testing the software to
determine where vulnerabilities exist, so that the problems can be fixed before they are
widely known or used.

Descriptions of services are designed to meet the requests for assistance, incidents of
a CSIRT, as well as any threats or attacks against the CSIRT. Some services may be
initiated by the notification of a third country or by the monitoring systems.
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This service alerts and warnings include the dissemination of information that de-
scribes an intruder, vulnerability, intrusion alert, computer virus, or a hoax, as well as the
provision of short-term recommendations of action for dealing with the problem. Infor-
mation can be created from the CSIRT or can be reallocated from vendors, other CSIRTs
or security experts, or other parts of the constituency.

Manual handling accident incident is related to the receipt, allocation and answering
queries and reports, and analysis of incidents and events. Specific activities associated
with the reaction may include :

* measures to protect systems and networks, affected or threatened by the offender's
activities e« provide solutions and strategies for mitigation of the newsletters or alerts

« search activity of the offender on the other parts of the network

« filtering of network traffic

* repair of systems

« development of other strategies for response.

Since the accident are implemented in different ways by different types of CSIRTS,
this service is further categorized depending on the type of activities carried out and the
kind of assistance as follows: Accident analysis. There are many levels of accident analy-
sis and very under-services. Essentially, incident analysis is a review of all available
information and evidence in its support or artifacts related to the incident or event. The
aim of the analysis is to determine the extent of the accident, the extent of the damage
caused by the incident, the nature of the incident, as well as the available strategies to
respond or bypass. CSIRT may use the results of vulnerability and artifact analysis (de-
scribed below), to understand and to provide the most complete and up-to-date analysis
of what happened on a particular system. The CSIRT correlated activity in incidents to
identify all relationships, its trends and patterns. Two under-service, which can be car-
ried out as part of the analysis of the incident, according to the mission, goals and pro-
cesses of the CSIRT, are:

* Forensic evidence collection: collection, preservation, documentation and analysis
of data from a compromised computer system for the determination of changes in the
system and to assist in the reconstruction of events leading up to the compromise. This
collection of information and evidence should be carried out in a way that documents
provable chain of custody that is admissible in a Court of law in accordance with the
rules of evidence. Tasks that are involved in the collection of forensic evidence, include
(but are not limited to) making a copy on the hard disk of the system; check for changes
to the system, such as new programs, files, services, and users; take a look at the running
processes and open ports; and check for Trojan horse programs and sets of instruments.
CSIRT staff performing this function may also need to be prepared to act as experts in
legal proceedings.

* track: tracing the origin of an intruder or the identification of the systems to which
the attacker had access. This activity may include tracking the way in which the attacker
has entered the affected systems and related networks systems were used.

Response to the incident on site. This service includes all actions taken at the local
level, which is necessary if there is suspicion or occurrence of the incident.

Incident response support. Assist the CSIRT and guides of the victim (s) of the attack
in the reconstruction of the incident by telephone, email, fax or documentation. This may
include technical assistance in the interpretation of the data, providing contact infor-
mation, or relaying instructions regarding mitigation and recovery strategies.
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Coordination of the response to the incident. The CSIRT coordinates response efforts
between the parties involved in the accident. This usually involves the victim of the
attack, other objects involved in the attack. This may include countries that provide it
support to the victim, such as Internet service providers, other CSIRTs and system and
network administrators of the site.

Handling of vulnerability: associated with receiving information and reports for
hardware and software vulnerabilities; analyzing the effects of vulnerabilities; develop-
ment of response strategies for the detection and repair of vulnerabilities. Since the pro-
cessing operations are carried out vulnerability in different ways by different types of
CSIRTSs, this service is further categorized depending on the type of activities carried out
and the type of assistance provided as follows:

Analysis of vulnerability. CSIRT performs technical analysis and research of vulner-
abilities in hardware or software. This includes checking suspected vulnerabilities and
technical check of the hardware or software vulnerability is defined as where is it and
how it can be used. The analysis may include a review of the source code, as used for the
correction of errors, to determine where it happens, vulnerability, or trying to replicate
the problem on a test system.

Response to the vulnerability. This service includes the establishment of an appropri-
ate response to mitigate or remedy the vulnerability. It also includes notification of others
about the strategy to mitigate the effects through the creation and distribution of ballots.

Vulnerability response coordination. This service may include communication with
suppliers, other CSIRTS, technical experts, members, and among individuals or groups
that initially were discovered or reported the vulnerability. Activities include facilitating
the analysis of vulnerability or vulnerability report; coordinating schedules for release of
relevant documents, synthesis of technical analysis, carried out by different experts. This
service may include the maintenance of a public or private archives of knowledge about
information on the vulnerabilities and corresponding strategies for response.

Avrtifact management Artifact is any file or object found in a system that can partici-
pate in the drilling or attacking systems and networks, or that are used to protect from
security measures. Artifacts may include, but are not limited to computer viruses, Trojan
horses, worms, use scripts, as well as sets of tools.

Artifact handling is related to getting information for copies of artifacts that are used
by the offender to carry out the attacks, intelligence and other unauthorised or destructive
activities. Because the artifacts are implemented in different ways by different types of
CSIRTs, this service is further categorized depending on the type of activities carried out
and the type of assistance provided as follows:

Artifact analysis. The CSIRT performs technical testing and analysis of every artifact
found in one system. The analysis may include identifying the file type and the structure
of the artefact, comparing the new artifact with existing artifacts or other versions of the
same artifact to see similarities and differences.

Artifact response. This service includes the determination of the appropriate actions
to detect and remove artifacts from the system as well as action to prevent artifacts from
the installation. This may include the creation of signatures, which can be added to the
antivirus software or IDS.

Coordination of the response of the discovered artefacts. This service includes shar-
ing and aggregation of the results of the analysis and the strategies for response, referring
to an artifact with other CSIRTS, vendors, researchers, and other security experts. Activi-
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ties include informing the others and synthesizing technical analysis from different
sources. Activities may include maintaining a public archive of famous artifacts and their
effects and appropriate response strategies.

Proactive Services are designed to improve the processes of the infrastructure and se-
curity of voters before any incident or event that occur or are detected. The main objec-
tives are to avoid accidents and to minimize their impact and coverage when they do
occur.

Notices That includes, but is not limited to, intrusion alerts, warnings about vulnera-
bilities, and newsletters. These messages inform the voter for newly discovered vulnera-
bilities or disruptive tools.

Review of technology this service includes reading mailing lists, Web sites, security
for security, as well as current news and magazine articles in the fields of science, tech-
nology to extract information related to security of systems and networks. This may
include communication with other countries who are authorities in these areas to ensure
that you receive the best and most accurate information or interpretation. The result of
this service could be some kind of announcement, guidelines, or recommendations,
aimed at medium-and long-term security issues.

Security audits or evaluations this service provides a comprehensive review and
analysis of the security infrastructure of the Organization, on the basis of the require-
ments laid down by the organization or by another standard. It may also include a review
of the Organization's security practices.

Configuration and maintenance of tools, applications, infrastructure and services this
service identifies or provides appropriate guidance on how to configure and maintain
tools, applications and common computing infrastructure used by the CSIRT. The
CSIRT can also configure and maintain servers, desktops, laptops, personal digital assis-
tants (PDA) and other wireless devices in accordance with the guidelines for security.
This service includes escalating to the management of any questions or problems with the
configuration or use of tools and applications that the CSIRT believes, can leave the
system vulnerable to attack.

Development of security tools this service includes the development of new, specific
tools that are needed or desired by the CSIRT. This may include, for example, the crea-
tion of security patches for custom software used by constituency or secured software
distributions, which can be used to restore damaged resources. This may include the
development of tools or scripts that extend the functionality of existing security tools.

Facilities for detecting intrusions CSIRTS that perform this service analyzed and ini-
tiate a response for all kinds of events, send any signals, under an agreement for a prede-
termined level of service. Discovery and analysis can be a daunting task, not only in
determining the place of placement of the sensors, but collects and then analyze large
volumes of data. In many cases, specialized tools and expertise required to synthesize
and interpret information to identify false alarms, attacks, or network events and imple-
ment strategies to eliminate or minimize these events. Some organizations choose to
outsource this activity to others who have more experience in carrying out these services,
such as managed security services.

The dissemination of information related to security, this service provides a compre-
hensive and useful information that helps improve security. Such information may in-
clude :

* guidelines for reporting and contact information for the CSIRT
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« archives of alerts, warnings, and other messages

* documentation for best practices

* security guidelines

* policies, procedures and checklists

* development and dissemination of information

« the current statistics and trends in the reporting of accidents

* other information that can improve the general security practices

Quality management services of security services that fall into this category are not
unique to CSIRTs. They are well known, established facilities designed to improve the
overall security of an organization. These services are designed to incorporate the feed-
back and lessons learned on the basis of the knowledge gained by means of responding to
incidents, vulnerabilities and attacks.

Risk analysis CSIRTs may be able to carry out risk analysis and assessments. This
can improve the Organization's ability to assess real threats, to provide realistic qualita-
tive and quantitative assessments of risks to information assets, and to assess the protec-
tion and response strategies. CSIRTSs, performing this service will assist in risk analysis
activities on information security for the new systems and business processes, or evalua-
tion of threats and attacks against assets and systems.

Business Continuity and Disaster Recovery planning based on any events until now,
and future forecasts for emerging incidents or security, more and more incidents have the
potential to lead to serious deterioration of business operations. Therefore, you need to
plan and efforts to choose the best way to respond to such incidents by ensuring continui-
ty of business operations.

Security consulting CSIRTSs can be used to provide advice and guidance on best prac-
tices for security, to be put into effect. This service includes providing advice and assis-
tance in the development of organizational or electoral security policies. It may also
include the giving of testimony or advice on legislative or other governmental authorities.

Awareness raising general awareness about security not only improves the under-
standing of the security issues, but also helps them to carry out their daily operations in a
secure manner. This can reduce the appearance of successful attacks and increase the
likelihood of detection and reporting of attacks, thus reducing recovery time and elimi-
nating or reducing losses. CSIRTS, performing this service are looking for opportunities
to raise awareness of security through articles, posters, newsletters, websites, or other
resources that explain the best practices and provide advice on the precautions taken.

Education/training this service includes the provision of information to constituents
about computer security issues, through seminars, workshops, courses and tutorials.
These may include guidelines for the reporting of incidents, appropriate methods for
respond, tools for responding to incidents, methods for preventing accidents, as well as
other information needed to protect, detect, report and respond to computer security
incidents.

Evaluation of product Certification or CSIRT may carry out assessments of products
associated with resources, applications or other services to ensure the security of the
products and their compliance with acceptable CSIRT or organizational security practic-
es. This service can be provided either through the assessment and certification program,
depending on the standards to be applied by the organization or by the CSIRT.

Experience has shown that whatever services the CSIRT, the Organization decided to
offer the mother or the leadership must ensure that the team has the necessary resources
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(people, technical expertise, equipment and infrastructure), in order to provide a valuable
service to their constituents. In addition, it may be noted that in the event of changes in
technology and the use of the Internet, you may experience other services need to be
provided by CSIRTs. Hence this list of services will evolve and change over time.
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INTRODUCTION

In recent years, distance learning has become extremely popular due to its flexibility
and cost-effectiveness.

It has a significant contribution to improving access to education for audience, heter-
ogeneous in age and social status and successfully fits into the concept of lifelong learn-
ing.

For its implementation modern technological tools are inevitably used to represent
and transfer information, which usually attract the interest of young people. This educa-
tional form is attractive not only for working or family people, but also for the “Genera-
tion Z”.

The use of e-learning, raises questions about the quality of education gained outside a
traditional academic environment and objectivity in the assessment of knowledge, in the
absence of direct contact between the student and the examiner.

OBJECTIVES, METHODOLOGY AND RESEARCH DESIGN
In the framework of Item Response Theory (IRT) the students' knowledge is
objective and can be measured. For this purpose: oral interview, written exam, tests,
essays, coursework, review, thesis projects, etc. are used.
In distance learning at universities of Bulgaria traditionally electronic tests and
written papers on the topics of discipline are used.
The paper discusses the question to what extent written papers allow for an objective
assessment of students' knowledge.
The aim is to obtain answers to the following questions:
1. Is there plagiarism in the students’ written papers?
2. What is the degree of borrowings?
3. Can the written paper be the only element in the assessment?
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4. In what cases, the evaluation of the written paper can participate in the
formation of the evaluation in the discipline?

Assessment of knowledge in distance education

The written paper presents a means to check the productivity [1] of knowledge. It
represents a summarized statement on a given topic as a result of analysis of a large
volume of information in the subject area.

It contributes to the deepening and broadening of the preparation, develops the
trainees’ skills for systematization, structuring and analysis of information from various
sources.

The estimation does not require direct contact between the student and the teacher
that is why it is widely used in distance learning.

Despite these positive aspects of testing using the written paper, the problem of
plagiarism cannot be ignored.

Plagiarism as a problem for the objective assessment

Plagiarism (from lat. plagio - steal) - is copyright infringement by illegal use of
someone else's work without indicating the source.

It can exist in various forms [5]

e submitting someone else's text (or part of it) for copyright - verbatim
copying;

e paraphrasing someone else's text or part of it and presenting it for copyright;

e plagiarism of patchwork type (from the English patchwork is the art
associated with sewing together different pieces of cloth) is a compilation of
several texts of other authors (or their parts);

e presentation of one and the same paper of the author under different titles and
on different occasions — autoplagiarism.

In students’ papers, plagiarism is usually caused by lack of knowledge on the subject,
the inability to synthesize the author's text or the lack of motivation to cope with this
task. In some cases it is involuntary, and because of incorrect citation of references.
Because of incompetence, it is not perceived by students as a serious violation of
copyright law.

Plagiarism, stimulated by the accessibility of electronic resources in the global
network is becoming a serious and growing problem.

Plagiarism discourages authors of original texts, demotivates good students, makes it
difficult for teachers, and compromises the objectivity of the evaluation.

To counteract this phenomenon software known as antiplagiarism system is being
developed and offered (free or for a fee) to check the uniqueness of the text.

Software for automated test of uniqueness of texts (antiplagiarism systems)

These systems are software solutions to check the uniqueness of text documents or
web sites. As a rule, they are with the intuitive interface, simple and easy to use. For
many systems are developed versions that work offline and online. They differ in
languages, algorithms used, the quality and speed of checking.

Despite the uniqueness of the algorithms used, the antiplagiarism systems work as
follows:

1. Divide a document into phrases with a certain length.

2. Use a few well-known “search engines” at the same time (usually Google,
Yahoo! or Yandex, etc.) for searching randomly selected phrases in web sites or
documents.
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3. Processed and show the results - where the phrases are found, how much was
borrowed, i.e. the percentage of plagiarism.

Some of the most commonly used systems are: Copyscape, Antiplagiat, Advego
Plagiatus, Text, Turnitin and more.

In many universities, including in Bulgaria, are incorporated automated systems to
check the uniqueness of articles, theses and course works, dissertations, etc.

Methodology and research design

To test the thesis that plagiarism is an obstacle for an objective assessment, were
analysed the results of the evaluation of the review papers in the discipline E-Commerce
Security? for the distance learning students.

Students independently prepare a review on a chosen topic in certain subject area.
The list of topics is prepared by the lecturer and announced at the beginning of the taught
course. The development time is determined by the student and is limited only by the
deadline.

The submitted papers participate in the formation of the assessment.

In addition, review papers written by Masters from part-time training courses in
Information Technology Management, Software Marketing and Information Systems
were also checked.

The scheme of assessment

In assessing the teacher follows linguistic rules, as for example:

1. The General idea of the course subject, if there are significant omissions,
unassimilated specific terms, poor language — Fair (3);

2. Understanding of the presented material, the tolerance to inaccuracies in the
terms used, relatively good language culture — Good (4);

3. Understanding the presented material and the ability to find the basic ideas,
the adequacy of the terms used; good language culture — Very good (5);

4. Understanding and analysis of the material, the ability to go into details,
precision of expression — Excellent (6).

The uniqueness of all developed review papers was checked with the systems
Advego Plagiatus (http://advego.ru/plagiatus ) u Text (http://text.ru/doc-check ) with
default settings.

The system Advego Plagiatus shows a degree of uniqueness in the form of two digits
(XX%/YY%):

- XX% - the percentage of unique text from the total text (the percentage of verbatim
copied text is subtracted);

- YY% - the percentage of the original text of the total text (the amount of rewriting
is subtracted).

Copied texts are painted in yellow, the rewritten ones — in blue. If a match is found,
the system indicates the address and percentage of the borrowings from this source (Fig.
1).

! Project BG051P0001-4.3.04-0016 "New opportunities for lifelong learning by upgrading distance
education Centre at the Vasil Levski National Military University according to the scheme of grand
BG051P0001-4.3.04 "Development of electronic forms of distance learning in higher education” of
the operational program "Human resources development”, co-financed by the European social
Fund of the European Union.
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Aapec: = WrHopuposaTE Aomerki:

cnensalikn paspaboTeHata oT JOCTaB4YMKa aBToMaTHsMpaHa npouenypa . Monyyexure B o
PervcTpaLMoHHUA opraH AOKYMEHTM No OTAanedeHa ENEKTPOHHE 38ABKa ca ocHoBaHWe 38 perMeTpalins i I
Ha cep

1. Cnen nony Ha eneKT| 3asiBka Pervcr opraH cnefga KOPeKTHO Aa A
npnsepm(tbopmi PKCS#10), koraTo ABoiiKaTa KMIOYOBE c& reHepupa npu TUTyNspa, pecn. asTopa;
2. PErvcTpypalliMaT oprai Clesa HaANeHo 13 0CMIypy ChXPaHABaHEeTo W apXxMBUpaHeTo Ha
NpeACTaBeHUTe AOKYMEHTU W 3asBKaTa;

3. Pervcr opraH aBsl Ha TuTynapa, cboTBeTHo Ha ABTopa vHdopMauusaTa 3a
cepTuduKaTa 3a yHUBEPCANeH eneKTpoHeH Noanuc, npeav Ad 6bAe Wsaagen, sa Aa Buae npueto
CbAbPKaHWETO MY,

4. PermcTpupaliMaT opral wsnpalla 3aasKkaTa fo YA0CT: opraH Ha fdoc no
3alUKMTeHa KOMyHUKaUWoHHa BPb3Ka;

5. VAocToBepABALIMAT DpraH reHepupa 3asseHs CEPTURUKAT i ro nybnvkysa HesabasHo B
My6nnunmst c1 perncrop;

PerucTpUpalLMaT opraH yBeoMssa TUTYIApa, PECr. aBTopa 58 USAafcHus CepTUdNKaT

4. Mpuemare Ha cepTudnKkaT

Cnea nybnvKyBaHEeTo Ha W3AaneH cepTUVKaT, KOWTO HE & 33 YHMBepCaneH efekTpoHeH Noanic B
NyBnuunms pericTbp Ha [ocTtaByuka, cepTUhMKaTLT C8 cMsATa NpueT OT TUTYNspa, pecn. ABTopa, axko B
3-AHeBeH CPoK oT MybnuKyBaHeTo, CbILMTE He 3afBAT Ye Ca HalvLe HeTOYHOCTH WAM HeMbIHOTW B Hero.

B Tozu cnyuail foc vsnasa HOB 6es 3annaulaHe Ha [OMbHUTENHO

Bb3Harpaxaeqve. CepTudmKkaTi 38 yHMBEpCanHy ENEKTPOHHM NOANMCH Ce npveMaT npean NyBnnMKyBaHeTa _

_+ Pepaxrop Texcra

[16:12:20] Haitgero 9% / 36% cosnagenuit: http://download. pomagalo.com/553535/ ponyatie+za+universalen+elektronen+podpis/ [z
[16:13:23] Haigeno 2% / 33% coenagenwii: http://www.law.uni-sofia.bg/Serv/AdminPict/IP/21/data/srchdata.xml

[16:13:24] Hailgeno 2% / 30% conagenmii: http:/ /www.law.uni-sofia.bg/Serv/ AdminPic t/EIP/7/data/srchdata.xml

] XKypran

Mnarnatyc roTos k paGote 84684 cumBonos

Fig. 1. The result of the work of Advego Plagiatus

RESULTS AND DISCUSSION

Despite the fact that the students were notified about the upcoming test of uniqueness
of texts, the system showed a high percentage of borrowings.

28 review papers were checked. Some of the results are shown in table 1.

Table 1. Check results for the uniqueness of the review paper

Rl Text
uniqueness unique
Review paper ADVEGO Sources address - Sources address
Topic (Number of ADVEGO TEXT.RU
TEXT.
checked
RU
sources)
Www.pedeparu.net// - 18%
www.focus_new.ne www.download.pomagalo.com/ -
eMAG.bg  e- o o t 8%
commerce  site 79%/100% Www.mzone.bg 57.05% | www.referati.org/ocenka-na-silnite-
: (2732) . : X ] : :
analysis www.interactive- i-slabi-strani-...govigta/ - 8%
share.com www.znanieto.net/virtuemart/details
/7727/53/Vkonomuka/ - 8%
www.download.pomagalo.com/110
E _ Commerce 7324/elektronna tyrgoviya...mstva i
http://znanieto.net nedostatyci/ - 35%
- the essence, | 74%/42% X
http://www- 21.85% | www.download.pomagalo.com/433
advantages and | (52) it fmi.uni-sofia.b 4 K inite i :
disadvantages it.fmi.uni-sofia.bg 00: ocenka na_si nite i s..ani na
etyrgoviyata/ - 6%
www.znanieto.net/virtuemart/details
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http://text.ru/rd/aHR0cDovL3huLS04MGFqYW4wYmNwbS5uZXQv0YDQtdGE0LXRgNCw0YLQuC%2FQtNC40YHRgtGA0LjQsdGD0YbQuNC%2B0L3QvdC4LdC%2F0YDQsNC60YLQuNC60Lgt0Lgt0YDQtdGI0LXQvdC40Y8v
http://text.ru/rd/aHR0cDovL2Rvd25sb2FkLnBvbWFnYWxvLmNvbS82NTYwNDIvYXVrY2lvbmkgdiBlbGVrdHJvbm5pdGUgcGF6YXJpc2h0YS8%3D
http://text.ru/rd/aHR0cDovL3d3dy5yZWZlcmF0aS5vcmcvb2NlbmthLW5hLXNpbG5pdGUtaS1zbGFiaS1zdHJhbmktbmEtZXR5cmdvdmlxdGEvMzM1NTAvcmVmL3Az
http://text.ru/rd/aHR0cDovL3d3dy5yZWZlcmF0aS5vcmcvb2NlbmthLW5hLXNpbG5pdGUtaS1zbGFiaS1zdHJhbmktbmEtZXR5cmdvdmlxdGEvMzM1NTAvcmVmL3Az
http://text.ru/rd/aHR0cDovL3puYW5pZXRvLm5ldC92aXJ0dWVtYXJ0L2RldGFpbHMvNzcyNy81My%2FQmNC60L7QvdC%2B0LzQuNC60LAv0KLRitGA0LPQvtCy0LjRjy%2FQntGG0LXQvdC60LAt0L3QsC3RgdC40LvQvdC40YLQtS3QuC3RgdC70LDQsdC4LdGB0YLRgNCw0L3QuC3QvdCwLdC1LeKAk9GC0YrRgNCz0L7QstC40Y%2FRgtCw
http://text.ru/rd/aHR0cDovL3puYW5pZXRvLm5ldC92aXJ0dWVtYXJ0L2RldGFpbHMvNzcyNy81My%2FQmNC60L7QvdC%2B0LzQuNC60LAv0KLRitGA0LPQvtCy0LjRjy%2FQntGG0LXQvdC60LAt0L3QsC3RgdC40LvQvdC40YLQtS3QuC3RgdC70LDQsdC4LdGB0YLRgNCw0L3QuC3QvdCwLdC1LeKAk9GC0YrRgNCz0L7QstC40Y%2FRgtCw

[7727/53/Ukonomuxal - 30%
www-it.fmi.uni-
sofia.bg/courses/html -
21%
www.technopol www-it.fmi.uni-ofia.bg/courses
is.bg e- | 100%/100% B 88.48% /Bonl/chapter3.html - 8%
commerce site | (1236) : advertisingbg.wordpress.com/ - 6%
analysis www.helpos.com/ - 5%
http://download.po internetreklama.com/75/?-37%
. . 74%/42% magalo.com www.referati.org/virusen-
Viral Marketing (348) httg://internetrecla 49.2% marketing-i-rekgma116642/ref/p25
ma.com - 16%
E-commerce as
an opportunity | 72%/19% www.referati.org
to expand | (8207) www.kaminata.net
market
Electronic } www.bcci.bg/bulgarian/ecertificatio
signature  and | 6596/35% mg;ﬁrﬁ'gg 500 N/Q&A htm - 23%
electronic (2264) ‘tampit.org 0 www.referati.org/elektronen-
certificate podpis/85853/ref/p7 -22
www.znanieto.net/virtuemart/details
/7823/53/VikoHOMHUKa/-
SILABG.COM 85%/31% http://znanieto.net TBHPI'OBUS-B-UHTEPHET - 19%
e-commerce - 57.15% ;
site analysis (1485) www.referati.org Www.lfamlngta.net/eIektronna—
targoviya-v-internet-t96114.html -
15%
http://juliannachev. www.juliannachev.blogspot.com/ -
Security of e- [ 1%/0% blogspot.com 0% 100%
commerce (1248) http://www-
it.fmi.uni-sofia.bg
Electronic www.download.pomagalo.com/553
- o /570 535/ponyatie za universal...n
:'Iggﬁtgr:‘;c and ?;7%57 % . 92,26% | elektronen podpis/ - 2%
certificate

Similar results were obtained in the verification of the uniqueness of thesis and
course projects in the disciplines of "Management of Information Technologies",
"Software Marketing" and “Information Systems".

Analysis of the results
1. Plagiarism is a mass phenomenon. The results show that about 70% of the
students present non-original papers. About 30% of the papers have a high
unigueness.
2. Motivated students are less prone to plagiarism.
3. The difference in results of Antiplagiat Systems is due to the algorithms used,
random selection of phrases and sites for inspection.
4. Most of the texts are copied from the websites of the companies that keep
text documents databases and distribute them for a fee, or other benefits.
5. The Antiplagiat System cannot establish authorship on the original texts.
6. The establishment of plagiarism in student work through a system of
antiplagiat is a personal initiative of the teacher.
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Conclusions
1. The students’ review papers be used as a measuring tool of knowledge after
checking the text for uniqueness. At low uniqueness they cannot participate in the
evaluation grade formation.
2. In the case of a high degree of uniqueness, authorship and grade formation in
the discipline should be established in the oral interview process.
3. Checking for uniqueness takes a lot of time. With the large academic load of
teachers, constant checking is an impossible task.
4. Effective Anti-Plagiarism can be achieved by introducing administrative
measures.
5. The administration of universities does not exhibit a sufficient degree of
intolerance to students’ plagiarism. This is due to the nature of the relationship
"seller — buyer*, which is difficult to regulate in the field of education.
6. Many of the students are not interested in gaining knowledge in a particular
area. They seek to obtain a diploma with the least possible effort.
7. To assess the knowledge in a discipline, it is advisable to use course projects
that are analytical in nature and may include self-study [3]. Topics should be
prepared very carefully to limit the possibility of direct plagiarism from the
network
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NEPCIIEKTUBU B UH®OPMALIMOHHUTE U
KOMYHHUKALIMOHHU TEXHOJIOT'MH 3A IIOBUILIABAHE HA CUTYPHOCTTA U
OTBPAHATA

Hpan I1. I/Isanosl, Pocen C. Unnes?

PROSPECTS IN INFORMATION AND COMMUNCATION
TECHNOLOGIES FOR ENCHACEMETS OF SECURITY AND DEFENCE

Ivan P. Ivanov!, Rosen S. Iliev?

Abstract: New technologies are an important element for achieving military
superiority and to ensure high defense capabilities. Technology trends survey is integral
part in Defence Planning Process. The article examined the prospects in information and
communication technologies and the possibilities for their application in priority
investment projects of the Ministry of Defense and the Bulgarian Army.

Keywords: communication and infromation systems technlogies trends,
defence, secirity, investment projects.
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Ten. +359 0221821, E-mail:r.iliev@di.mod.bg

Anomayua: Hoseume mexnonocuu ca eajicen enemeHm 3a Nocmueame Ha
60EHHO NPEEL3XOOCMEO U 34 OCUYPA6AHE HA 6UCOKU OmOpanumennu cnocobrocmu B
Mamepuana ca pasene0anu nepcnekmueume 6 UHPOPMAYUOHHUME U KOMYHUKAYUOHHU
MEXHON02UU U 6b3IMOIICHOCIUME 30 NPUNOICEHUENO UM 6 NPUOPUMEMHUMe UHBECIUYU-
onnu npoexmu na Munucmepcmeomo na omopanama u bvaeapckama apmusi.

Kniouosu oymu: mexnonocuunu meHOeHYuu 8 KOMYHUKAYUOHHUME U UHGDOD-
MayuoHHume cucmemu, omoOpana, cCu2ypHoCcm, UH8eCMUYUHHU NPOEKMU.

YBO/J]

HoBute TexHONOTHU ca Ba)KEH €JIEMEHT 3a IMOCTHraHe Ha BOSGHHO MPEBB3XOJCTBO U
3a OCHTypsiBaHE Ha BHCOKH OTOpPaHUTEIHHU criocoOHocTH. KakTto ce orbensssa B Ctpare-
ruueckata konuenius Ha HATO, "Penuna 3HauuMu TEHACHIMH, CBbP3aHU C TEXHOJIO-
THHUTE ... U3MJIEKAA LIe MMAT BaXKHW TJIO0ATHHU TOCICIUIM, KOUTO IIE C€ OTpasiT Ha
BOCHHOTO ITaHKUpane u onepanuute Ha HATO." [4]

AKo ce pasrieqa pa3BUTHETO HAa BOWHHUTE U KOH(IMKTATE B MHHAIOTO CE BIKIIA, Y€
CTpaTerusTa M TAKTHKaTa Ha BOJEHETO UM C€ NMPOMEHAT B pPe3yiTaT OT HATUYUETO H
M3IIONI3BAHETO Ha HOBH PEIICHUS W TEXHOJIOTHH. Karo mpuMep Moke 1a ce mocodu Ibp-
BOTO B CBETA M3IOJI3BaHE HA CaMOJIETa 32 BOCHHHU 1IEJI OT OBJrapuTe MpH MPEeB3EMaHETO
npe3 1912 r. Ha cwmsraHata pgororaBa "HempeBzemaema' OnpHHCKA KPEMocT
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(Ilopyunnure Pagyn Munkos u IIponan TapakuneB B pa3y3HaBaTelIeH MOJIET U3BBPIIBAT
O6ombapupane OT Bb3/yXa ¢ JBe 6oMOu Ha KII. rapa Kapaarad.).

B enno uzcnensane Ha HATO 3a TeHICHIIMUTE B pa3BUTHETO HA TEXHOJOTUUTE, ITy0-
NIMKYBaHO B Hayanoto Ha 2015 roauna [5], 0co0eHO BHUMAHUE Ce OT/AEs Ha TEPCIeKTH-
BUTE B OMOTEXHOJIOTHUTE, poOOTHKaTa, HHYOPMAIIMOHHUTE TEXHOJIOTHUH, HAHOTEXHOJIO-
THUTE, pa3BUTHETO Ha eHepruiHuTe cucteMu u Jp. Kakro ce otGens3Ba B Hero, cpepara
Ha CUTYpPHOCT NpoAb/DKaBa Ja CTaBa Bce MO-clokHa. HapacTBamiara JOCTBIHOCT 10
HMHTEpHET, HHTEIMI€HTHH yCTPONHCTBA U MOOWIIHU IPUIIOKEHHS CaMo IIe yBEINIH JOC-
TBHIIA JIO TIO-IIUPOK CIIEKTHP OT TeXHOJIOrnH. HamamnsBamyre eHn Ha MHOTO TEXHOJIOTUHI
1 OBp3UTE NMPOMEHH B IPOU3BOACTBOTO IIE€ YBEIWYaT HAIMYHOCTTA HA CPaBHUTEIHO
EBTHHH OPBXUS, KONTO OMXa MOTJIM J]a KOMIIEHCHpPAT IO-CJI0KHH U BCE MO-CKBITH CHC-
TemHu, unon3Banu oT HATO u npyru BoeHHH opraHu3aiuu. bbp3ata mpomsHa B TEXHO-
JIOTUHUTE TIPe3 CIEABALIUTE JECETUIETHsI MOYTH CHTYPHO Ie MMa 3HAYUTETHO BIUSHUE
BBPXY XapakTepa Ha BOJCHETO Ha BOWHA M Ha BOGHHHUTE Olepaluy B Obaelre. B cpmoro
H3CIeBaHE ce MPOTHO3MPA, Y€ TeXHOJIOTMIHOTO MpeBb3xoacTBO0 Ha HATO mpu nocnen-
HUTE KOH(IMKTH IIe epo3upa B ObJelie KaTo BH3MOXKHHTE NMPOTUBHULM e Pa3BUBAT
WHOBATHBHY HAUYMHU JIa C€ BB3IIOJ3BAT OT €BTUHU M CPABHHUTEIHO IIPOCTH TEXHOJIOTHHU H
MIPOJIYKTH C Bb3MOJXKHA JIBOIHA ynoTpeba, mpeaiaraHu Ha maszapa. CrnocoOHocTTa aa ce
pa3BHBa MHKPO-TIPOM3BOJICTBO M OBP30 Jia ce MPEeMUHAaBa OT NPOEKTHPAHE JI0 MPOTOTHII
¥ CHOTBETHO JI0 3aBBPIICH MPOAYKT Iie ObJe MOIIHA CHIIa. 3aTOBa CHJIIMTE OT AJlHMaHCa
Tpss0Ba Ja ce BB3MOI3BAT OT Bb3MOKHUTE aCHMETPUIHHU CTa00OCTH M 1a OICHSABAT HaBpe-
M€ MOCNIEACTBUATA OT HOBOBB3HHUKBAIIUTE TEXHOJIOTUH, YHETO MpHUIaraHe Moxe 1a Obae
MOTEHIMAIIHA 3aIllaxa 3a CUrypHoctra [5].

PA3BUTUE HA CbBPEMEHHUTE NTHOOPMAILIMOHHU TEXHOJIOI' M

B nocouenoro mo-rope m3cnensane Ha HATO ce oOpbmia oco6eHO BHHMaHHE Ha
Pa3BUTHETO Ha HIKOM CHBPEMEHHM HH()OPMALMOHHU TEXHOJIOTMH, KOWUTO IIe ObaaT
pasriieianu Mo-noApoOHO, B ChOTBETCTBHE C HAaNpaBeHus aHanu3 3a Tix B [5]: M3uucie-
uHus (Computing); Mureprer Ha Hemara (Internet of Things); M3kycTBeH HHTEIEKT
(Artificial Intelligence); Tonemu macuBu ot nauuu (Big data); Counanan mpexu (Social
Networks); Komynukamuu (Communications); Censopu (Sensors); KommrorspHo Mo1e-
mupane (Computational Modelling); Ku6ep3sammra (Cyber Protection) u ap.

Hzuucnumennama mownocm (Computing) e GyHKuMs Ha Oposi Ha TPAH3UCTOPHTE,
CHIBPIKALIN Ce B YUIOBETE C KOMTO PabOTAT KOMMIOTEpHUTE cucteMu. Ho ¢ HapacTBa-
HETO Ha TAXHOTO KOJMYECTBO Ha €JMHHIA ILIOLI CKOPO IIe Ce JOCTUTHE J0 IPaHUIUTE Ha
TAXHAaTa MaTepHalHa OCHOBA - CHJIMIIMSA, T.€. MOJIEKYJIIpHATa CTPYKTypa Ha CHIIMLMS Ha
AaTOMHO HHBO B KpaifHa CMeTKa IIie NPECTaBy OrpaHHYeHHe 3a Oposi Ha TPaH3HCTOPHTE,
KOUTO MOTar jia ObaT MHTErpUpaHd BbPXY KOMOIOTHpHHTE uunose. Karo pesynrar, B
cneapanmure 10 - 15 roawHM, MPOU3BOIUTENUTE e OBAAT M3MPABEHU Mpea HEOOXOIH-
MOCTTa J]a ThPCAT APYr'M MaTepHai MM Jia M3MOJI3BAT HOBH MPOM3BOACTBEHH TEXHHUKH.

Ha ¢ur. 1 e nokasana Bb3MOXKHOCTTA 332 SKCIHOHEHIIMAIHO HAPACTBaHE Ha M3YHCIIHU-
TEJIHATa MOIIHOCT Tpe3 OJIM3KUTE HAKOJIKO JIECETKU TOINHH.

HapaCTBal_Lll/IflT Criaa B €HaTa Ha NMPOCTUTEC KOMIMIOTHbPHU YMUIIOBE 1€ MMO3BOJIM M-
POKOTO UM MNPUJIONKCHUE B MHOI'0 €JICMCHTH Ha BCCKUIAHCBHHUA XUBOT (JlOMaKHHCKI/I
ypeau, Apexu, Kblix ¥ Ap.) Tasu TexHonorus, HapedeHa "Humeprem Ha newama' -
(loT) mo3BonsiBa WHTerpamys Ha OTACIHHTE JOMAIIHH YCTPOMCTBAa M B3MOXKHOCT 3a
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TAXHOTO "0OIIyBaHe" M M3NBIHEHHE Ha onpeneieHH (QyHKIMU B Obaeme, 6e3 HEOOXO-
JUMOCTTa OT y4acTUe Ha YOBEKa.
Exponential Growth of Computing

Twentieth through twenty first century
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Que. 1. Excnonenyuanen pacmesic Ha uzuucaumennama mownocm /Computing/ (om
Kurzweil)

Keanmoeume uzuucienus (Quantum computing) ¢ Apyra IepCcleKTHBHA TCHCHIHUS B
Pa3BUTHETO Ha KOMIIOTHPHUTE TEXHOJOTWH. Upe3 OBIansBaHe Ha KBAHTOBOTO CHCTOSI-
HHUE Ha CNIEKTPOHUTE, KOMIOTPHUTE IIe MOTaT [Ja MPaBsIT SIHOBPEMEHHO MO HIKOIKO
H3YHCICHUS, KOETO 1€ BOAU A0 3HAYMTEIHO MOA00psABaHE Ha CKOPOCTTa, C CBEHTYaIHO
JOCTHTaHEe W HagXBBpIsSHE Ha Oapuepara or 5 exaFLOPS (5x10% Floating-Point
Operations Per Second) .Te3u cBoiicTa mie 6b1aT 0COOSHO MONE3HH B KPUIITOTpadusiTa,
LIMPOKOMAIIaOHOTO MoJienupaHne u padorara ¢ rojeMu 0a3u JaHHU.

OrpoMHH KOJMYECTBA JaHHM IIle MPOIBDKABAT Ja TeKaT Ipe3 KOMIIOTbPHUTE Mpe-
XM U jJa O0baaT oOpaboTBaHM OT BHCOKOIPOW3BOAMTENHH CHPBBPH. M3mon3BaHeTo Ha
HWHTEPHET, CaMO Mpe3 MOCIETHOTO JACCETHIIETHE € HapacHai noseve ot 4,4 nbTu! [loBu-
[IeHATa W3YMCIHMTEIHA MPOM3BOIUTEIHOCT B ChYETaHHE C MOAoOpeHHs codryep mie
OBbAaT OT KIFOYOBO 3HAYCHHUE 33 PA3BUTUETO M M3IOJI3BAHETO HA TEXHOJIOTHUHUTE HA Ob/Ie-
meTo. Yed MpuiioKeHusTa e JOCTHTHAT MHOTO MO-BHCOKH HMBA HA MOIIHOCT H CIIOXK-
HOCT. KOHTEKCTyaTHOTO MpOrpamMHpaHe Iie MO3BOJIM HA THPCAYKUTE Ja HAMHPAT HH-
(dopmanms He camo Ha 0a3ara Ha M30paHU KIIOYOBH JAYMH, HO CBIIO M Aa pa3lo3HaBaTr
3aMHCBJIa Ha ThPCEHETO ¥ Ja NMPEAJIaraT Mo-IIbJiHa U IielleHacoYeHa HHpopManusl.

Brenpsianero Ha Mskycmeenus unmenexm (Artificial Intelligence) Temspsa 3anousa,
KaTo C HeroBa MOMOII[ Ce M3BBPIIBA Pa3NO3HABAaHE HAa ped, €3UKOB MPEBOJ, pa3padoTsar
ce CHCTeMH 3a MoJANoMaraHe B3eMaHETO Ha pelieHus u 1p. [IpucTeiBa ce KbM Bce I0-
roJysiMa WHTErpalys Ha YOBeKa W MaIllMHATA, M3IMOJ3BaKH HOBU mHTepdeiich - upes
TOBOP WJIK JKECT C HHTEIMI€HTHU KOMITIOTPH. HIKOM OT T€3H Bh3MOXKHOCTH BEeUe ChIIeC-
TBYBaT B cucteMu kato Microsoft Kinect.

IMoBHUIIaBaHETO HA U3YUCIUTEIHATA MOII, ChYETAHO C YCHhBBPILICHCTBAHE Ha COPTYye-
pa, e OT KJII04YO0BO 3Ha4yeHue 3a pa3Butue Ha IT-rexHomorunte B 6baciue. C usnonzeane-
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mo Ha obnayHume mexHono2uu, TTO3BOJIIBALIY KOHCOMHUIAIMS HA XaplyepHUTE PECypcH
1 YCIyTH, TIOCTETICHHO IIe OTIAaJHe Hy)KIaTa OT W3IOJI3BaHEe HA JIOKAIHH YCTPOICTBA U
CBHPBBPU 3a ChXpaHEeHHe Ha MHpOpMalusiTa, a HOTPEOUTENHTe e UMaT CaMO MpPEXOBH
YCTPOMCTBA 32 JOCTBII 10 TE3H YCIYTH. Bcudku mpo6iaemMu, CBbp3aHH ChC ChXPaHEHHUETO,
pe3epBUpPaHETO U JOHIKB/E 3alUTaTa Ha JaHHUTE Ie ObJaT MoBepeHu Ha "HH(popMaLu-
OHHHS IPOBaiiziep”, KAKTO € HalpUMep, PHU TeIe(OHHUTE YCIYTH.

KommuectBoTo nanHu nHec HapacTBa ¢ 250 Munmapaa rurabaiTa BCEKH JEH, KOETO
Hajlara BbBEXJAHETO Ha HOBU TEXHHKH 3a aHanu3 Ha [ ozemu macusu om oannu ("Big
Data"). B MmomMeHTa, TOOMBAaHETO HA JAHHWUTE € MPOLEC OT JBE CTHIIKU: HHPOpMAIUSTA
ITBPBO Ce HAaTpyIBa B Oa3ara, a ciie]] TOBa, KOTaTo € HeoOXoquMo, ce aHanu3upa. Hosute
TEXHHMKH 32 aBTOMAaTHUCH IIPeriie] Ha JaHHHUTE IIe ITO3BOJIIBAT aHAIN3a J1a Ce U3BHPIIBA
€IHOBpEMEHHO ¢ 00paboTKaTa Ha JaHHHTE M B 0a3ara Ie ce ChbXpaHsABa caMO Haii-
BaKHaTa MHQOpManys 3a BCEKM NOTPEOUTEN Bb3 OCHOBA Ha HETOBHTE NPEINOYUTAHUS
win peitnoctr [5]. ToBa e MO3BOMM JaHHHUTE Ja OBIAT HOPMATM3HUPAHU U KaTErOPU3H-
paHH 3a NO-KbCHO MPEThPCBAHE U 32 ChYETaHHE C MeTa-JaHHH, KaTo reorpad)cku, 1eMor-
padcku, €3MKOBH | JIp.

Ha ®urypa 2 e nokazaHa nportHosa 3a pa3BHTHE Ha TEXHOJIOTHHUTE IIpe3 CIIEABAIIUTE
15 roaunw.

Expert
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id - 0,
Cloud Grid - 30% Internet of Thinks - 30%
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Intelligent Interface - 30%

67,5 Virtual Reality - 30%
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65 Biometrics - 30%

®

Artificial Intelligence - 30%

Next Gen Computing - 30%

D Thought Power - 30%
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20 20 20 20 20
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@ue. 2. I[Ipoenosa 3a pazeumue na mexuonozuume 00 2030 2. [5]

Coyuannume mpedxcy OT HIKOJKO TOAWHU HAOHpaT BCE MO-TOJSIMa CKOPOCT M Bede
MacoBO C€ M3IIOJI3BAT OT BCHYKH BB3pacTOBH rpynu. B momenTa Hax 47% oT BB3pacTHO-
TO HaceJICHUE Ha 3ama/ia U3MoJI3Ba MPUIIOKEHHS Ha COIIMATHIUTE MPEKH, KaTo Hail-0bp30
pactsinmsaT nazap Ha Twitter e B Cayaurcka Apabusi, kbaeto 51% ot cayaurtiuTe uMar
akayHT. M3cnenBaHuATa CBIO Taka MOKa3BaT, Y€ MHAWBUAYAIHOTO MOBEICHUE, HACTPO-
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SHMATA U JICHHOCTU MMAT U3MEPHUMO BB3/ACHCTBHE Upe3 COLMAIHHUTE MPEXH BBPXY APY-
rute. Jlnarpama Ha pa3npocTpaHeHHe Ha colpanHara Mpexa Facebook e mokaszana Ha
®durypa 3.

facebook

Due. 3. ﬂuazpajwa Ha pasnpocmpanenuemo u U3noi3eanemo Ha coyuainama mpeasca
Facebook (standingoutinmyfield.wordpress.com/tag/network/)

B cBetoBeH Mama0, noBede ot 34% OT XopaTa M3MOI3BAaT MHTEPHET 3a Jla CH B3aH-
MoJielicTBaT exHu ¢ Apyru. To3u Bce mo-HapacTBall HHPOPMAIHOHEH 0OMEH M3UCKBA U
YCBBBPIICHCTBAHE HA KOMYHUKayuorwnume mexronoeuu. Crnopen MHcTHTYyTa 32 OBACIIO
passurue (Institute For The Future - IFTF) HOBHTE KOMYHHUKALMH I[[e €BOJIOMPAT B TPU
KJIIOYOBH TEXHOJOTHH: Oe3KMYHA KOMYHHUKAIMS, CEH30PH U CEMAaHTHYHU PEIICHUS. A
cnopen Gartner [3], oprarn3anmuTe TpsOBa 1a TpaHCHOPMHUPAT CBOUTE MPEKH B YHUCOH
C PpasBUTHETO Ha HOBHTEC TEXHOJNOTMH C BCE IIO-IIHPOKO H3MOJI3BAHE HA
BUpTyallM3anusita, obiayHara CBBP3aHOCT, MoOHiIHOCTTa W ap. Gartner, mpe3 Tasu
rOJIMHA, TPOCIIEIBAT U aHAJIU3UPAT 35 BaKHU TEXHOJOTHHU 33 H3TPaXKIaHEe HA MPEXKH,
KaTeropuu mpoayktu u ycnyru (Bx. ¢ur. 4). Cpen Tsx ca: Brite-Box Switching, 2.5 /5
Gbps Ethernet, 802.11ac Wave 2, SD-WAN u ap.

HauunbT, no xoiTo XopaTa cu B3aUMOJEHCTBAT Ype3 HOBUTE TEXHOJOTUH 32 KOMY-
HHKaLUs 1Ie MPOIBKU J1a CE MPOMEHS C TEYCHHE Ha BPEMETO. YTPEUIHHTE MOOWIHU
koMmyHHUKarponHu ycrpoiicrea (Mobile Communication Devices - MCD) me Obaar
HHTETPUPaHU ¢ GOPIOBH TEXHOJIOTHH B CHCTOSIHHE Ha "H3KYCTBEHO MHTEIMICHTHO MOBE-
JeHne" M MO-TIBJIHO OTpa3ssiBaHe Ha HY)KIUTE HA MOTPEOUTENS U CBP3BAHETO MY C IPYTH
noTpeburenu B Mpexara. TakoBa IMOBEICHHUE Ie ObJe MOAKPENEHO OT MOBCEMECTHOTO
KOMITIOTPU3MPAHE HAa YCTPOHCTBAaTa OT OHMTA M MOJIbPXKAHETO Ha WHTepdeiick oT Thma:
MalliHa-KbM-MamiHa (M2M), KOHTO Ie CleAsT 3a OKOJHATa cpela M Iie OIICHSABAT
MPOMEHHTE, HEOOXOANMH 3a HOJAbp)KaHEe Ha ONTHUMANHH ycioBus. M2M KOHeKLHuTe,
IPH KOMTO CEH30PH H3IpallaT JaHHU KbM IIEHTpPaJeH KOMITIOTBD C MOMoIITa Ha 0e3-
JKUYHHA MPEXH, BCe TOBEYE CE PAa3BHBAT U Il MMAT 3HAYUTENICH PBCT IPE3 CIeBAIINTE
JIECETUIICTHSI.

Komniomvpromo modenupare NO3BOJSIBA Ch3IaBAHETO HA €HA CMECEHA BUPTYyaIHA
PEATHOCT KOSTO I MOA00pH CIOCOOHOCTTA Ha MOTPEOUTENHUTE J1a ACHMIIUPAT HH(OP-
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ManusTa ot 0a3d OT 3HaHMS U A IIpeANpHeMaT ChbOTBETHUTE AeicTBus. [1o To3u HaunH
3HAUUTEIHO I ce ToR00pY B3eMaHETO Ha PEIICHHs, OIIEPaTUBHOTO IUIAHUPAHE, BOJICHE-
TO Ha BOGHHTE ACUCTBUA U Jp. A ¢ pa3sBUTUETO HA I'bBKABUTE THHKM JUCIJIECU, KOUTO
MOraT Ja ce CBHSAT, yCyKaT WM CI'BHAT 1€ Ce MOoJ00pH HAaYMHBT 3a BU3yalM3MpaHE Ha
onepaTuBHA U TaKTUYeCKa MHGOPMALHS B IIOJIEBU YCIOBHUS.

expectations

Cloud-Managed LANs.
WAN Optimization as a Service

SDN Applications @
y White-Box Switching
SO-WAN Mobile Satellite Services
Brite-Box Switching
802.11ad
2.5/5 Gbps Ethemet
Long-Distance Live VM Migration
Network Function Virtualization
802.11ac Wave 2 nBW WLAN
Network Performance
Appluuon Monitoring and
Performance Diagnostics Tools
Comum 802.11a¢ Wave 1
nd Change WAN Path Control
Mﬁﬁm"l Tools Ka Band Sateilite Communications
Advanced Underserved
Area Comms, Software-Defined Networks. 1Pvé
| ing Fabric
" Fibre Channel Over
Named Data Networking,
Cloud UC (UCaaS) As of July 2015
Peak of
Innovation Trough of 0 Plateau of
Trigger Infiated Disillusionment Siope:of ity
. |
time
Plateau will be reached in: obsolete

Olessthan2years ©2toSyears @ 5to10years A morethan 10years @ before plateau

Source: Gantner (July 2015)
Que. 4. Pazsumue nHa mpedicosume mexnonocuu cnoped Gartner (roau 2015 2.) [3]

Censzopume cTaBaT BCe IO-MaJIK{ U BCE IMO-UHTETPUPAHU €HU C APYTH M Ca MOIIHO
CpesCTBO 3a noOuBaHe Ha MH(opMalms oT OoiHOTO moie. JlaTyniuTe Bce IMOBede e
OCHTYpsIBaT JOCTBII 10 MH(OPMAILHUs 32 OKOJIHATA Cpefa M 3a OTKPUBAaHE M CIEACHE Ha
npoMeHuTe. JIECHOTO UM TOCTaBsiHE U ObP30 M3BJINYAHE HA JAaHHHUTE OT LEHTPAIH3UpaHa
nH(pOPMAIMOHHA CHCTeMa, paboTella B PeaslHO BpeMe, Iie CrioMara MHOTO 3a IO-ITbJIHa
OLICHKA H TI0-TOYHO B3eMaHEe Ha PEIICHHMSI.

Ileroto u3Mepenue - kubepsawumama, CTaBa Bce MO-BaXHO BHB BOCHHUTE KOH(-
JUKTH, ocobeHo cien kato HATO e Bce mo-3aBHCHMa OT KOMITIOTBPHHTE MPEXH 3a
oOMeH Ha MH(pOpMaNUUs MPU THPCEHETO Ha MH(GOPMAIMOHHO MPEeBB3X0AcTBO. ObmaTa
CUTYPHOCT Ha BCsIKa €IHa MpeKa € TOJIKOBa CHJIHA, KOJIKOTO € Hai-c1aboTo 3BEHO, CBBP-
3aHO ¢ Hes. ITopakeHHETO B IbpBara KubOep- OMTKa MOXKE J1a Ch3/aJe ONpEAessIInuTe
YCIIOBHS 32 IUIOCTHOTO TOpakeHHe. 3aToBa Kubep3ammrara He TpsOBa 1a ce MOIeHs-
Ba, a IPEBAHTUBHO, ITOCTOSHHO J]a ce Mo00psBa.

NHOOPMALIMOHHUTE TEXHOJIOI'MA n PA3BUTUETO HA
BBOPBHXEHUTE CUJIN

Crnopen Hammonannata otOpanuTenHa crparterusi, mnpuera mnpe3 2011 r.,
MH(DOPMAIIMOHHUTE PECYPCH Ce Pa3riIeKAaT KaTo OCHOBEH €JIEMEHT Ha pecypcure 3a
ortOpana. B Hes ce or0ens3Ba, 4ye ,,M3MBIHCHHETO Ha 3aJadydTe, MPOU3THUYAIIU OT
MHCHUTE Ha BBOPBKEHHTE CHJIM B TOJsAMa CTEHEH 3aBHCH OT IIOCTHUI'AaHETO Ha
MH(POPMAIOHHO MPEBB3XOICTBO 1 e(peKTUBHO B3aumoeiicteue” [1].
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BakeH ereMeHT 3a NOBHIIaBaHE Ha 00ECIIOCOOHOCTTA U KAUECTBOTO HA YIpaBIICHUE
Ha Bwirapckara apMus € TEXHOJOTHYHOTO Pa3BHTHE Ha CHCTEMUTE 32 KOMAHOBAHE,
ynpasienue, KOMyHUKayuu, Komnrompusayus (0opabomka Ha uHgopmayusma) u pazysna-
eane (omkpusane, Habmooenue u pasnosiasane) - C4l. Te ce ompenensar Karo
,,AHCTPYMEHT 3a TOTAJIHO B3aUMOJCHCTBUE Ha BCHYKM PaBHHINA M HA BCHYKU CTPYKTYPH
(BKJIFOUMTENTHO U MEXIYHAPOIHH) 3a IIOCTUTaHE Ha MH(POPMALMOHHO MPEBB3XOICTBO Ha
OoitHoTO TOAIE” [1].

BbB BB3NpHETHTE BHB BOCHHAaTa JOKTpUHA Ha penyOnuka Bbiarapus MpUHIMIHK
TIOCTAHOBKHY 3a M3rpakJaHe Ha 60ecroCOOHH U e()eKTUBHU BHOPHKEHH CHIIM, Pa3BUTHE-
To Ha C4l-cucremure e 3ajerHANIO KaTO MPHOPHUTET M Te UMAT Bojemo Mscto. Ilopaxu
BO)XHOCTTa Ha TE3W CHUCTEMH 3a OCHTYpsiBaHE Ha MH(OPMAIMOHHH CIIOCOOHOCTH Ha
BBOPBKCHUTE CHIM, B VIHBECTHIMOHHHUAT IUIAaH-TIporpaMa Ha MMHHCTEPCTBOTO Ha
otOpanara 10 2020 r. ca BKIIOUCHH TPH BaXHU MpoeKTa [2]:

v’ Tlpoekr 7 ,IlpunoGuBaHe Ha MOAYN 32 KOMYHHKAI[MOHHO-HH()OPMAIIHOHHA
MOJIPBKKA HA KOHTHHIEHT’, ¢ KOETO HIE Ce OCUTYPST B KOMYHHKALMOHHO W HH(OpMa-
LIMOHHO OTHOLIEHHE OBJITapCKUTE BOCHHN KOHTHUHTEHTHU IIPU yYaCTHETO UM B OIEpalliH
U IIe Ce Ch3/aJaT CIIOCOOHOCTH 3a JEHCTBHE B MPEKOBA Cpea MPH OCHIIECTBSIBAHE Ha
HaIMOHAIHOTO YIpaBJeHHE.

v’ Tlpoekrt 12 “KubepHeTr4Ha 3amura”, ¢ KOHTO Ce OCUTYPSIBAT CMIOCOOHOCTH 3a
MOBHILIABaHE Ha KUOCPHETHYHATA CHUI'YPHOCT Ha CBLIECTBYBAILH, M3TPaXKJaHU U TIPEic-
TOSIIIH 32 U3TPaXKJaHe BOCHHHU CHCTEMHU M MPEXH, KaTo Ce MOJIbPKa U Pa3BHBa LICHTHD
3a HaOJIFOZICHUE M aHAJIU3, U LICHTBP 32 pearupaHe U Bb3CTAHOBSBAHE.

v Tlpoexr 13 ,PasBuTne Ha aBTOMaTu3upaHa HHPOPMAIMOHHA CHCTEMA Ha
MuHuCTepeTBOTO Ha OTOpaHara, bbiarapckara apMmus, ONEpaTHMBHHUTE M TaKTUYECKH
maboBe”, Karo ce W3rpaxiga eIWHHAa MpexoBa uH(OpManMOHHa cpeda 3a
(yHKIMOHMpaHe Ha CHUCTEeMaTa 3a KOMaHIBAaHE M YIpPaBJICHWE HAa BCHYKM HHBA —
CTpaTeruyecko, OINCPaTUBHO M TAaKTHYECKO, W IIOANIOMaraHe Ha JeiHocTTa Ha
CTPYKTYpHUTE OT MUHHCTEPCTBOTO Ha OTOpaHaTa 3a yCIEIIHO U3IIbJIHEHHE Ha MUCHUTE U
3aJaduTe, Ype3 HEeMpEeKbCHAT, OBP3 U HANEXKICH EIeKTPOHEH OOMEH W IOCTHII 10 00Imu
WHPOPMAIIIOHHNA MAaCHBH.

B mpoekrure 3a monepruzanus Ha C4l-cucremure B MO u BA ce npeaBmxkna Te 1a
ce MHTErpupar B ¢HHHA HH)OPMAIMOHHO-KOMYHHKAIIMOHHA CPe/ia, KOSTO Jla OCHIypsiBa
BHCOKO KauecTBO Ha YCIYrHTe, ONTHMH3MpaHH (PUHACOBHM pa3XolM 3a peayn3alus U
MOJIPHIKKA, OTBOpeHOCT 3a notpedutess (“user-friendly”) u ap. Tosa 1ie ce nocturde ¢
[IMPOKO MpHUJIAaraHe Ha ChBPEMEHHH TexHouoruu u peurenus, kato WEB, Cloud-
computing, BuUpTyanu3aiys, C H3M0J3BaHE Ha C(PEKTHBHH MNPHJIOKHH CHCTEMH, C
peau3anus Ha BUCOKOHAACK/IHH ChPBEPHU apXUTEKTYPH U Ha MOAXOJSIIN CPEICTBA 3a
KOMYHHUKaIMs 1 3aIliTa Ha HHpopManusTa.

3AKJIIOYEHNE

TexXHOJIOTMYHOTO pa3BUTHE HE TPAOBA Ja ce pasIiek]a caMoO KaTo HAuMHH 3a yCb-
BBPILICHCTBAHE Ha KIACHYECKUTE OPBKHS, HO M KAaTO BB3MOXKHOCT Ja C€ MPEABHIAT
€BEHTYaJIHU OBJCIIN 3aIUTaXxy M OOLIECTBEHH TIPOMEHH, IPOU3TUYAIIH OT IPHII0KEHUETO
Ha HOBH TEXHOJIOTMYHHU Pa3paboTKu. Pa3BUTHETO M JOCTBHITHOCTTAa HAa HOBU TEXHOJOTUH
3a 0OMeH u 00paboTka Ha WHpoOpManus (MHTEPHET, COIMAIHA MPEXH H Jp.), Hamara
BOCHHOTO PKOBOJICTBO MHOTO 100pe jJa aHamu3upa oOCTaHOBKATa, 3a Ja MOXeE Ja ce
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BB3II0JI3Ba OT MPEAUMCTBOTO U CBBP3aHUTE C TOBA BB3MOKHOCTHU 3a IMPEABUKIAAHEC Ha
TEXHOJIOTUYHHUTC IIPOMCHHU U 3a IIPOTHO3UPAHE HA TAXHOTO pa3BUTHUC B CcBOM HUHTEpEC.
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AJITEPHATHUBHU 3A U3CJIEABAHE U IIPOEKTUPAHE
HA CO®TYEPHO JE®MHUPAHU PAJIAPU

Kapwmen I'. Anexca}mponal, Wean I1. UBanos?

Abstract: In this work are reviewed opportunities for research and design of
software-defined radar based on alternative hardware platforms and software tools.
Conclusions are on their effectiveness in different application areas.

Keywords: software-defined radar, hardware platform, software tool
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ChbBpeMEHHHTE pafapu ca He3aMEHUM KOMIIOHEHT IIPH M3BBPIIBAHETO HA MHOTO OT
BOCGHHUTE OIEpalliy KaTo OTKPHBAaHE M pa3llO3HABaHE Ha LENH, BB3AYLNIHO M 3€MHO
HaOJIIo/IeHNe, HACOYBaHE Ha OPBXKMATA, OLCHKA HA MOPaXKEHWs OT pakeTH W T.H. Tosa
Hajlara pa3BUTHE W HOAIBpPKAaHEe Ha pa3HOOOPa3HH CIIOCOOHOCTH Ha paJapuTe U pediex-
THpa B CH3JJABAHETO Ha TOJSIM OpOH pPa3IMYHU BHCOKO CIICLHANU3UPAHU PAJapHU CHUC-
Temu. IIpe3 mocneqHuTe roguHu edexTHBHaTa paboTa Ha paJapuTe H3HCKBAa BCE IO-
rojsiMa CKaja OT JOMBJIHUTEIHH IPHIOKEHHUS, KaTO SIHOBPEMEHHO C TOBa HapacTBaT
M3MCKBAaHMATA 32 HAMAISABAHE Ha I[CHATA M HApaCTBaHEe Ha aJaNTHBHOCTTA. MHOTO OT
OTrOBOPUTE Ha TE3W NpPEIM3BUKATENICTBA MOTaT Jia ObAaT NajgeHu oT copTyepHo nedu-
HUpaHUTE paJapy.

Konmenmusra 3a copryeprno aedhunupanus pagap (SDRadar) e peanuzaius Ha Haii-
HOBUTE TEHJCHIMH B DPAa3BUTHETO HA paJapHUTE TexXHOJOrMH. KakTto e W3BEeCTHO
SDRadar ce ocHOBaBa Ha copTyepHaTa peayn3alys Ha OCHOBHHTE onepanuu ( GuiaTpu-
paHe, cMecBaHe, MoAyalys, (a3oBO KoAWpaHe, NEMOAYIANSA U Ap.) C Lel Ja ce n30er-
HE MO-TOoJIsIMAaTa YacT OT cheluanusupanus xapayep [1]. IIpunaraneto Ha KOHIEMIUATA
3a codTyepHO HeUHUPAHOTO pajno B paJapHUTE CHCTEMH I03BOJISIBA TEHEPUPAHETO Ha
COHJMpAIM CHTHAJIM U ONPEENSHETO Ha MapaMeTpUTe Ha CHrHajJHata o0paboTKa 1a ce
ajlanTUpa B JBIKCHUE B CHOTBETCTBHE C PEIIaBaHHUTE 3aJa4d M MOBUIABA I'bBKABOCTTA
Ha CHCTEMarta, upe3 MPOCTH COYTYSPHU MOIYIIH.

OcHoBHara 1es Ha copTyepHO AepUHUPaHHUsS MOAXOJ € CBbp3aHa HE caMo C HaMa-
JsIBAHE Ha Pa3XOAWTe, HO CBIIO M ChC 3HAYMTENHO YBEJIMYaBaHE Ha I'bBKABOCTTa Ha
cucTeMaTa.

CodryepHo neduHMpaHarta pagapHa miathopma MoKe JIECHO Jia ce Ipernporpammupa
B pa3iIM4HK PEKUMHU Ha paboTa, 4pe3 MoAndHUIMpaHe Ha COHAUpAIUs U 06paboTKaTa Ha
OTpa3eHHs OT LeJITa CUTHAIN B JIBW)KCHHE Thil KaTO FeHEpUpPAHETO Ha CUTHAIU U Iapa-
METpUTE 3a CUTHaJIHa 00paboTKa, MOraT Jia ce aJanTHpar B Ipoleca Ha U3IBJIHEHUE Ha
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pasriexaaHata 3a1a4a. ['bBKaBOCTTa Ha COPTYCPHHU CHCTEMHU H TAXHATA a[allTUBHOCT I'
[PaBU MOAXOISAIIH 32 MHOTO Pa3JIMYHU PAlapHU IPHIOKEHHUSL.

EnHo BB3MOXHO pereHue 3a passutie SDRadar Ha cpaBHUTENTHO HECKa IieHa ce Oa-
3Upa Ha M3IMOJ3BaHeTO Ha pazpaborenus oT National Instruments (NI) pamuouecrorHus
mozayn Universal Software Radio Peripheral (USRP). ®amunusita npoaykru USRP ocu-
2ypAasa esmMuHa xapoyepHa niamgopma 3a cogpmyepHomo paouo u e npeoHa3HaueHa 3a
usnonzeane 6 aabopamopuu, yHusepcumemu u op.[1,2]. OOUKHOBEHO 3a cvb3dasane Ha
cnoochu SDR cucmemu momymuare USRP ce usnonzeam cve cogpmyeprus nakem GNU
Radio.

Hosopaspabomenume npes nocreonume 2oounu om National Instruments mooyau, a
umenno USRP 2920, 2921, 2922 pa6omsm c¢ epaguunama cpeoa na -LabVIEW.
LabVIEW ce u3nos3Ba 3a U3BIMYaHE HA JaHHH, YIPABICHUE HA MHCTPYMEHTH U UHIYC-
TpHAIHA aBTOMATH3alMsl BBPXY MHOXeCTBO IMaThopmu, BrmountenaHo Microsoft
Windows, GNU/Linux, Solaris tMacOS.

Pa3BuTHeTo Ha Te3W HOBU XapIyepHH M cOPTyepHM TEXHOJIOTHH C OTBOPEH KOJ J0-
Bele 10 pa3paborBaHeTo Ha Gasata Ha Moxynute USRP u GNU Radio, na codryepun
panapu, paJapHu MPUIOKEHHS U TECTOBH METOIM C BUCOKA CIIO)KHOCT M HHCKA LICHA.

Pa3paboTBaHeTo Ha HOBM T'€HEpaIlMUH NpPelaBaTeIHU MOJYIHM € CHIIPOBOJCHO C Ha-
pacTBaHe Ha B3MOYKHOCTHUTE 3a IIOCTHUTaHEe Ha BUCOKU Ka4yeCTBEHH IOKa3areiu. B mbp-
Boto nokojieHne USRP curnanet, reHepupan ot koMmmoTepa upe3 copryep (GNU Radio
mwm Simulink) ce mpexaBa mo USRP upes USB Oydep. Ilo-noBara renepamuss USRP
NI2920 wm3nomsBa rpaduunara miatpoma LabVIEW u unTepdeiica Gigabit Ethernet.,
KOETO BOAHM [0 MOBHIIABAHE HA pa3pelaBaTa CIOCOOHOCT IO Pa3CTOSHUE OT HOpsIbKa
10 mbTH.

B nurepatypuu usroununu [1,2,3,4] ce chobiaBa ce 3a crieHU(GUIHO IPHIOKEHUE
Ha codryepuus nmaker LabVIEW, koero mo3BossiBa a ce cuMynupa MHOTO(QYHKINOHA-
JIeH pajaap Ha 6asara Ha xapayepHara riatgopma USRP NI2920, mo3sossiBaiia npeBk-
JII0YBaHEe MEXIY N1Ba pa3nuvHu panapa - FMCW panap u OFDM pamap.

OcnoBHOTO TpenumcTBO Ha LabVIEW cmpsimo apyrute cpeam 3a pazpaboTka e 6o-
raTaTa NoAApHKKa Ha MHCTPYMEHTAJIHA TeXHHKa. Kato OCHOBEH KOHKYPEHT 3a KOHTPOI
Ha U3MepBaTellHa TeXHHKa U HHCTpyMeHTH Mojke na ce mpueme Agilent Technologies.

Kommanusra Agilent Technologies, npeaiara pemiesns 3a npoeKTHpaHe Ha pajapH,
pajapHu MOyl U paspaborBaHe Ha TectoBe [5]. Ha Gasara Ha n3mepBareiHHUTE yCT-
porictea Ha Agilent u cucremara 3a aBTomaTuzupano npoektupane Agilent SystemVue
Morat na ObJaT MOJEIHMPaHH peajHH yCJIOBHs Ha paboTa M pealn3upaHd TECTOBE Ha
pazapu | pagapHH MOJIYJIH.

SystemVue npencrasisBa maTopma 3a MPOEKTUPaHE Ha CHCTEMHO HUBO U MO3BO-
JsIBa IBOWHO Jla C€ ChKpaTH BPEMETO 3a MPOEKTHpaHe Ha (HH3MUECKO HHUBO HA BUCOKO-
NPOU3BOUTENHH adroputmu. I[nardopmara nmpegocrass MpocTa 3a U3MOJI3BAHE Cpela 3a
pa3paboTka ¢ Hal-HaNpeAHUYABHUTE TEXHOJOTWMH 332 MOJECIMpPAHE U BB3MOXKHOCT U 3a
BKJIFOYBAHEC KbM anapaTHa peajaru3anns MPOBEKIAHC HA U3ITUTBAHUA.

SystemVue mMosxe aa ce U3MOJI3Ba 338 KOCMUYECKH M BOCHHU MIPUIIOKEHHS, KaTo cog-
TyepHO AehHHUPAHO paano, codpTyepHo AebUHUPaH paaap U ap. M3BecTHO e, ye TecTBa-
HETO Ha paJapHH CHCTEMH MOXE Aa ObJie MHOTO TPYJIOEMKO U CKbIIO. PamapHuTe cHc-
TeMu TpsibBa 1a Ob/IaT MPOEKTUPAHH U TECTBAaHU B peajiHa Cpefia, KOeTo Hajara aa Obaar
OTYETEHH U BBIPOCHTE 3a IIYMOYCTOHYNBOCTTA, KOUTO YECTO Ca CBBP3aHH ChC CKBIIH
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W3MUTATEIIHU [TOCTAHOBKY 32 M3IMTBAHETO Ha IPOTOTIIA B pealHO Bpeme. PaspaboreHu
ca MHOYKECTBO TEXHHYCCKH MPUIIOKEHHUS 32 M3MEPBaHe Ha MapeMETPHUTE U Ch3JaBaHe Ha
PCATHCTUYHH CIICHAPUH 33 TECTBAHE HA PaJIapHUTE CHCTEMHU.

CpbueTaHneTo OT IPOMHUIIUICHH, TOTOBHU 33 H3MOJI3BaHE MPOTPAMHH CPEICTBA U H3Me-
pUTENHH ypean Ha kommanmsita Agilent moamomara cb3gaBaHEeTO Ha PEATMCTHYHU CHT-
HAJIHU CLCHAPHH, HIMUTHPAILN OTPA3eHN CUTHAINA OT MHOXKECTBO LGN B CIIO)KHA €JIEKT-
pomaruuTHa obcraHoBKa. KbM codryepuus maker SystemVue e paspaborena 6ubiuoTe-
ka (Radar Model Library W1905), kosito chaspxa moBede oT 50 mapameTpu3upaHu
6JI0Ka, TaKMBa KaTo '€HEpaTOpU Ha CUTHAIH, NPeJaBaTeld, aHTCHH, CPEAH 3a pa3npocCT-
paHeHue, 1IeJTH, IPUEMHHIH, OJIOKBE 32 M3MEpBaHe Ha OCHOBHHU MApaMeTpH H JIp.

Ha ¢urypa 1 e mokaszan npumep [6] Ha TeXHHYECKO pEIICHHE Ha TeHEPaTOp Ha pa-
napHu nend. [aBHUTE aTpUOYTH Ha reHepaTopa ca HapaMeTpuTe Ha BHCOKOYECTOTHHS
CHTHaJI-HOCeIa YeCTOTa, JEHTa Ha MOIYJALus, a ChIIO M IapaMeTPUTE Ha CLICHApHS:
6poii ¥ MPOABIDKUTETHOCT Ha OTPA3EHUTE CUTHAIIM OT LIENITa, CKOPOCT Ha LIeNTa, a3HMYT,
edexTHBHA TUION] HA OTPAKCHHE, THI Ha MPEYCIIHTE CUTHAIM, aKTHBHH CHUTHAIH 3a
PARHOENIEKTPOHO MO/IABSIHE, PATHOCMYIICHNS.

TpuTe IBPBH €IEMEHTa OT JISIBO Ca INPEAHA3HAYCHU 32 TCHEpalHs HA CHCHAJHUTE,
HEOOXOUMH 32 M3MHUTBAHMSTA HA PEAABATEINsS U MPUEMHHKA.

Duzypa 1. Kongueypayus na cenepamopa Ha paoapru yeau

OtnpaBHa TOuYKa HpEICTaBIIBA CXEMaTa 3a MOJENHMpaHe B cpera Ha SystemVue,
KaKTo € IOKa3aHo Ha (urypa 2. B ropHara jsiBa 4acT € Ioka3aH reHepaTopa Ha CHTHaia
na npegasarens ("Tx Waveforms™). Cp3maBar ce ome Tpu CHrHama OT [eTa, KOMOUHH-
paHH eIMH C JPYT ChC CMYLIABAIINTE CUTHAIM W CE BBBEXJAT B aHTeHaTa. [1omydeHusT
CUTHAJI MOKe Jla ObJIe aHaJIM3UpaH BHTpe B SystemVue u xoraro cueHapus ObIe OKOH-
4aTenHo (OPMUpaH Ce [0/1aBa B TeHEPaTOpa Ha CUTHAIIH.

Radar Echo with Clutter
Tx Waveforms Tarjets T Measurements
- . # == U@ =
% _.IZ}—H ! l»‘ Antenna T &
- L N
ol | =8
123
A ARB Link

@uzypa 2. [Ipumep na expana na SystemVUe, uzo6paszseawy cxema Ha 2eHepamopa Ha
paoapnu yenu

253



OT Ka3aHOTO HO-TOpE Ce BIDKZA, Y€ CHCTeMaTa BKIrouBama SystemVue u rereparop
Ha CHTHAQIIM C MPOW3BOJIHA (hOpMa IPECTaBIsIBA YHUBEPCATIHO PEIICHUE 3a U3IUTBAHUS
HAa Mpe/aBaTely, IPUEMHUIHY, IIOJACUCTEMH U KOMIIOHEHTH Ha pajapure. To3u noaxoxn e
MOAXOASAI 3a MIUPOKA raMa PaJapHU CHCTEMH.

B 3akmoueHue ce Hamara M3BOJa, Y€ ChbBPEMEHHUTE BHCOKOTEXHOJOTHYHU Xapay-
epHH IIaThopMu U COMTYEPHH peanu3aldy IPEJOCTaBAT TONEMH BB3MOXHOCTH 32
H3CleIBaHE U aJJallTUBHO MIPOEKTHpaHe Ha pajapH M pagapHu Moxynu. PazpaborBaneTo
Ha HOBH T'eHEpalluy XapAyepHH MOAYIH M Pa3BUTHETO Ha COPTyepHHUTE MHCTPYMEHTH C
OTBOPEH KOJ IIle CTUMYNUpa pa3paboTKaTa Ha HOBH paJapHU NMPHIOKEHUS U paJapHU
CUCTEMH.
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OF MEMBERS OF THE POLISH - BULGARIAN CHAMBER OF COMMERCE
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Abstract: Information security is a factor of principal importance for the realization of
successful trade cooperation between partners from different countries. One of the priorities for
every bilateral organization should be the provision of information security to its members. In order
to guarantee such a level of security, it is imperative for specialists working at the organization to
show a good knowledge of the legal and commercial characteristics of both sides. This, in turn
directly depends on the level of qualification of human resources, the type of organizational
structure and the goals of the organization. The aim of this work is to clarify the nature of the
Polish-Bulgarian Chamber of Commerce as a bilateral organization and to shed light on the way it
provides adequate security of its members in their participation in trade turnover between Poland
and Bulgaria.

Keywords: Polish-Bulgarian chamber of commerce, Bulgarian-Polish law office, Polish-
Bulgarian consultancy cluster information security, trade turnover, bilateral relations, cooperation,
trade, business, commercial law, employment law, tax law, financial law, Bulgaria, Poland ,
consultations, cluster.

In a period of growing globalization, free movement of goods and capitals and
increasing need for new markets we observe an intensive growth of the interest of
Bulgarian businesses in the Polish market. This market is developed under conditions of
long term domestic policy that supports small and medium-sized enterprises, as well as
conditions of consistent promotion for foreign investments and intensive utilization of
EU funds. According to the elite analysis carried out by "Cushman & Wakefield",
Warsaw is first among 34 European cities most attractive to foreign investments.
Nevertheless, the direction of investment is not unilateral. A substantial growth in the
number of Polish firms that expand their activity in Bulgaria has been observed over the
course of the past five years. Statistics illustrate that the amount of trade turnover
between the two countries has been rising steadily. Economic analyses and forecasts
predict a similar trend for the next five years. There are many factors that determine this
good level of bilateral cooperation, with those organizations that support the
development of bilateral trade relations playing their pivotal role in this process. One of
these organizations is the Polish - Bulgarian Chamber of Commerce. Since its
establishment in 2006, for almost ten years, the Chamber has been gaining vital
experience primarily in the field of creating of favorable conditions for development of
business relations between Bulgaria and Poland. One of the primary aims of this
organization is to become a non-governmental regulator of Polish-Bulgarian commercial
endeavors, to provide a safe and secure environment on this business route and to build a
good reputation among both the Bulgarian and Polish business world. An objective view
of key relations, a support for private businesses and open arrangements are at the heart
of these objectives. The positive experience and knowledge accumulated in the reality of
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one specific country are successfully applied to the other. Each side has its own unique
specific features, which leads us to the other important role of the Chamber - to build a
unified business foundation that would function well and would add economic value
bilaterally. Often Bulgarian optimism and desire for prosperity is combined with Polish
pragmatism, confidence and experience. As a result of these efforts a variety of
Bulgarian-Polish consortiums have been established. These consortiums have played an
integral role in several Public Procurements that are of high priority to our country and
include plants for waste treatment, water treatment plants, construction and
modernization of railways, road infrastructure etc.

Polish-Bulgarian Chamber of Commerce aims to provide equally high quality of
support for both large and small businesses. Several dozen companies with the use of
Polish capital have been already registered in Bulgaria and they have been provided with
relevant trading partners and markets. In turn, a favorable and secure environment for
Bulgarian companies operating in the Polish market has been built that has been assisting
their growth in the region. This partnership makes commercial sense and has high
potential for future development.

The fields of activity of the Polish-Bulgarian Chamber of Commerce are numerous
and diverse. The "Board of Directors" has been established within the organizational
structure of the Chamber in order to provide adequate solutions in a variety of areas that
include construction, transport, tourism, European funds and programs, real estate,
agriculture, engineering, education, pharmacy and healthcare, infrastructure,
communications, light industry, etc. It is represented by directors that function in the
above mentioned sectors. Each specific request, received by the Chamber, after being
processed is sent to the relevant specialized department, where it is analyzed and treated
thoroughly. This approach allows for competent service across most economic branches.

The Polish-Bulgarian Chamber of Commerce collaborates with more than 70
businesses and non-profit organizations. According to its statute, it represents a common
economic engine for each of its members and partners. On their side, due to their
multiplicity and diversity, they develop the power and strategic importance of the
bilateral organization. One of the main priorities of the Polish-Bulgarian Chamber of
Commerce is building of better quality of relations between the Bulgarian and Polish
business world, namely by the means of: setting precise tasks to its structures,
improvement of its services, development of a communication policy, creation of
conditions for better competitiveness and last but not least, ensuring information security
of its members. Entrepreneurs intending to enter a specific market can rely on the
complete package of services that includes: legal support as part of the overall provision
of information security - company registration, preparation and analysis of contracts,
provision of information concerning the legislation of a specific country in a specific
field, legal services relating to a particular deal, resolution of conflicts through mediation
and arbitration, litigation etc. The Bulgarian-Polish Law Office was created, within the
structure of the Bulgarian- Polish Chamber of Commerce, in order to provide
professional, timely legal service of the highest level of quality in all of the above
mentioned areas.

The Bulgarian-Polish Law Office was founded in order to provide adequate legal
solutions in accordance with Polish and Bulgarian legislation. The specific features of
this office are determined by its bilateral nature. Extensive analysis of both legal systems
and professional qualifications of team members allow for the provision of professional
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assistance to its clients in each specific area of both the Polish and Bulgarian legal field.
Knowledge of the characteristics of the two nations and the fluent usage of Bulgarian and
Polish languages give significant advantages in building an optimal legal strategy, while
dealing with each specific case. The office is headquartered in Warsaw, but certain
departments are located in Krakow, Sofia and Burgas. Guaranteeing the information
security of the Chamber’s partners directly relies on professional work conducted by the
Chamber in following legal aspects:

Commercial Law — The Bulgarian-Polish Law Office collaborates with a number of
institutions and organizations that influence trade turnover between the two countries.
Numerous Bulgarian and Polish companies are beneficiaries of different services within
the cooperation. These companies represent various industries, such as: transport,
logistics, engineering, agriculture, construction, tourism, energy etc. The team will offer
you qualified advice in: preparation and realization of investments, preparation of
contracts, establishment of commercial associations and branches, transformation of
trade associations, changes in company contracts or charters, terms applied by custom of
trade, sale of shares, bankruptcies, collection of claims, dispute resolutions outside of the
court, litigation etc.

Organizational Law — Over a number of years, Poland has frequently been qualified
as an ‘economic oasis’ in Europe. The interest of Bulgarian entrepreneurs to the vast
Polish market has increased exponentially. At the same time, the favorable tax system in
Bulgaria attracts Polish investments. As a result, the trade turnover between the two
countries is growing progressively. In this aspect, the experts of the Bulgarian-Polish
Law Office offer professional services in the following fields:

- Registration of all types of commercial organizations. In this respect we offer:
preparation and shaping of the organizational contracts with all their specifications;
completion of all necessary legal actions with the notary; preparation and
submission of documents for legal registration of the organization; preparation of
powers of attorney for filing and obtaining the necessary documents after
submitting the documentation for court registration; issue of a registration number
of the organization; issue a tax number of the organization; issue of the VAT
identification number of the organization; assistance with the process of finding a
headquarters; finding a relevant accountancy firm; assistance with the recruitment
of personal; assistance with the opening of bank accounts etc.

- Subsequent registration and authorization of the registered organization under the
relevant laws as well as the supply of various licenses and permits under applicable
Polish or Bulgarian legislation;

- The establishment of legal entities with non-profit purpose;

- Change in the legal status of registered organizations (name, registered office and
address, membership, assets, etc.), Liquidation of the organization etc.

- Litigation in disputes between organizations

- Preparation of all types of commercial contracts in two languages

Employment Law - Proper strategy in the field of human resources often has a
decisive role in the success of the bilateral business initiatives between the two countries.
In this matter, the team offers the following services: advice in recruiting qualified
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personnel, drafting employment contracts, representation in labor disputes, representation
in the case of employment termination, drafting employment agreements, representation
in litigation after termination of employment contracts, representation in front of the
labor administration and ministries.

Transport law - Services in transport legislation cover primarily land transportation.
We successfully support leading transportation companies, on the route between Poland
and Bulgaria, as well as on routes throughout the whole of Europe. In practice, thus far
the most disputed decisions have been related to vignettes, tachometers, insurances,
permits for transportation.

Tax law — Partners are offered a wide range of services in the field of tax law of
Poland and Bulgaria, including: preparation of tax strategies, tax planning and
optimization of taxation.

Financial law - Bulgarian-Polish Law Office provides services to individuals,
international business investors and various financial institutions. Listed are some
examples of financial legislation that we deal with- bank contracts, banking, financing
and provision of banking transactions, investments, loans, leases, insurances, foreign
exchange transactions, financial instruments, pension transactions, investment funds etc.

Property law - Often Polish-Bulgarian relations are accompanied by disputes
relating the different types of property - private, state or municipal. With the acquisition
and subsequently the protection of property rights, their carriers face different
responsibilities. Experts of the Bulgarian-Polish Law Office provide legal advice and
assistance on various studies in the field of property law relating to: analysis of the status
of real estate, acquisition of ownership of movable or immovable property, preparation of
all types of contracts and documents related to the right to property, assistance in specific
notary proceedings, litigation in property cases etc.

Criminal law - Bulgarian-Polish Law Office provides adequate legal assistance at all
stages of criminal proceedings - pre-trial, as well as in the court. We provide competent
protection with: determining the remand in custody of the police, providing support to
persons residing in arrests, providing assistance to victims of crime, protecting suspects
and accused individuals, assisting in terminating the criminal proceedings etc.

Besides legal services the Polish-Bulgarian Chamber of Commerce offers trade
advice on the following aspects: finding trading partners, making market analyses,
recruitment, providing information on upcoming auctions, organizing participation in
fairs and etc.

The Polish-Bulgarian Consulting Cluster Center, created in Warsaw under the
leadership of the Polish-Bulgarian Chamber of Commerce provides additional security
for businesses in both countries. The objectives of the cluster focus on supporting the
partnership in the sector of small and medium-sized enterprises of the two countries. The
Polish-Bulgarian Consulting Cluster is a business center where each Bulgarian or Polish
entrepreneur can receive the necessary support to develop his/her business activities.

A further step aimed at improving quality of services took place on 10/23/2015 at the
headquarters of the Bulgarian Industrial Association, where a memorandum of
cooperation between the Association of Business Clusters in Bulgaria and the Polish-
Bulgarian Consultancy Cluster was signed. The two organizations will cooperate in the
areas of entrepreneurship, information security, efficiency of human resources, scientific
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and technological development of Bulgarian and Polish business organizations and other
areas of mutual interest.

The proposed commercial, legal and administrative services will build a favorable
and secure market base for any business bilaterally.
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SOCIAL SCIENCE

ASPECTS OF THE INTERACTION OF STRUCTURES AND AUTHORITIES FOR
SOCIAL ADAPTATION OF MILITARIES EXEMPTED FROM MILITARY SERVICE
AND THEIR FAMILIES
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Vasil Levski National Military University - Veliko Tarnovo, Bulgaria

Abstract: The study presents different aspects of the interaction of structures and authorities for
social adaptation of militaries exempted of service and their families’ members in Bulgaria
considering different levels of the process: conceptual and political, normative and legal, every day
and practical. The military social work is determined as a very broad term designating the socio-
pedagogical complex of different types and areas of activities in the field of satisfaction of social
needs of the particular group studied.

Keywords: social work, social adaptation, social services, social security, social support

1. Introduction

Current study accepts social adaptation as a process in which jointly participate state,
public and non-governmental organizations and commercial structures, as well as the
militaries exempted from military service and members of their families. That definition
suggests that in the active cooperation with experts from the relevant departments the
individual profiles of former militaries could be determined together with their families
in the conditions of the civil socium considering development of economic processes in
the regions of their residence and in the activities of modern institutions of civil society.

Social work with militaries exempted from military service and members of their
families in the process of social adaptation to conditions of civil socium itself includes a
pedagogical component. Its content is based on the direction of socio-pedagogical
activity to intensify the potential for adaptation of the personality of the former militaries
for maximum possible realization of their knowledge, habits, skills and experience in
new social conditions while keeping the previous social status. Socio-pedagogical
activities are implemented in the process of social upbringing of the exempted from
military service and the inclusion in the new social environment, as well as in the process
of restructuring of their micro-socium. That means a comprehensive model of social
adaptation to be implemented allowing unity and interconnection of objects, subjects,
principles and guidelines of the social adaptation of former militaries and members of
their families, its general and specific technologies, the conditions governing the
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adaptation potential both of the militaries exempted from military service (along with
their family) and of the society in which they are compulsory included.

In order the organization of this process to be effective, a necessary condition is the
personal involvement of the militaries at the entrance of their social adaptation. Put
another way, the social adaptation of militaries exempted from military service and their
families should be seen as a multi-faceted process implemented at various levels
(conceptual, political, social, civil, normative and legal, every day and practical). The
main activities of this process are related to [1, 4]:

. predicting possible changes in self-esteem and social status of the main social
groups, among which an important place is given to former militaries and members of
their families;

. setting goals in the development of military social work with them by both the
state institutions and public authorities and non-governmental organizations;

. determining the balance between social needs of militaries, and members of
their families, and the economic capabilities of state and society in the transitional phase
of their development;

o shaping the image of the exempted militaries as a highly professional specialist
and the appropriate attitude towards them from society and others.

The implementation of these activities requires implications on the leading indicators
of socio-pedagogical characteristics, as follows [3]:

o status of militaries and members of their families as a relatively independent
particular social group requiring increased attention from state and society;

o the interlink between the nature of the relationship to this group by state and
society;

o the availability of mechanisms of studying social status and work with
everyone after the exit from the structures of the Bulgarian army (including members of
the families) and others.

Different levels of socio-pedagogical complex of types and areas of activity in social
work deserve special attention in the adaptation of military personnel exempted from
military service.

2. Levels of social adaptation of militaries exempted of service and their
families

2.1. Conceptual and political level of social adaptation of militaries

Conceptual and political level of socio-pedagogical complex of types and areas of
activities for solution of social problems of militaries and members of their families
assumes the development of social policies regarding this group which when getting on
the labor market is turned into a risky one.

In that case, social policy is defined as a specific activity of state bodies in particular,
and society as a whole, to meet the vital interests of citizens exempted from military
service and members of their families.

The leading indicators for social-pedagogical characteristics of this level are:

. the degree of importance to the state and society of the intellectual and physical
potential of persons exempted from military service and members of their families;
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. level of preparedness of the state institutions for the realization of the priorities
of social policy, purposeful and systematic social work with that category of militaries;

. level of preparedness of state institutions for social work with militaries and
members of their families (at all levels of the socio-pedagogical complex), etc.

2.2. Public and civil society level

The level studied suggests participation in the implementation of social policy
regarding militaries exempted of service and their families’ members of non-
governmental organizations and public associations (parties, social movements,
foundations, associations, groups, etc.) and commercial entities. In terms of their
statutory purposes or commercial interests, these representatives of civil society are able
not only to influence the elaboration of social work priorities concerning militaries and
their families” members, implemented by representatives of state, but also to put serious
efforts in development and functioning of the social infrastructure for the realization of
that social policy.

In general terms some of these problems are identified in different kinds of concepts
of social protection of militaries, persons discharged from military service and members
of their families.

Leading indicators of socio-pedagogical characteristics of this level are:

) the availability and the extent of development of public and non-governmental
organizations in the field of social work with former militaries and members of their
families;

. the degree of the practically realizable orientation of public and civil
organizations to social work with former militaries and their families’ members in the
structure of other targets of the activity;

. the degree of interoperability of these organizations with state institutions and
commercial entities in social work with this group;

) the level of the financial potential and the duration of its operation in one or
another public organization or association of citizens with military-social orientation, etc.

2.3. Normative and legal level

The normative and legal level to solve these problems envisages provision of socio-
legal protection of exempted militaries and members of their families. Socio-legal
protection is defined as a system of social guarantees (as well as activities on their
development, validation and implementation) assuring minimum and sufficient life
conditions, benefits and privileges of different categories of former militaries and
members of their families. These social guarantees form part of the general law of the
country in the social sphere which can be related to Social Insurance Code, Social
Assistance Act, Employment Promotion Law and others.

Hence leading indicators for socio-pedagogical characteristics of this level are:

. the extent of coverage of the social problems of former militaries and members
of their families in their transition from military socium and integration into civilian life
with normative and legal documents;

. the quality of developed normative and legal documents in the field of the
assurance of social rights and guarantees of former militaries and members of their
families;
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. the degree of practical implementation of the norms of social law by state
institutions at different levels (national, regional level and regional level) applied to
exempted from military service persons and to members of their families, etc.

2.4. Everyday and practical level

The everyday and practical level of solving the social problems of militaries and
members of their families suggests the formation of a system of social work with former
servicemen militaries and members of their families both as a specific activity and as part
of the structures for social protection of the population.

In this case, the social work with militaries and members of their families is
identified as:

. a mechanism for implementation of social policy of state and society in relation
to this certain category of the population;

. directions for the integration of former militaries and members of their families

in civil society;
. means for the realization of socio-legal protection of this category of the
population;

. conditions for the provision of social partnership and social security in society;

. a tool for solving everyday social problems of exempted militaries and
members of their families in the places of their residence, etc.

Without the development of the infrastructure of everyday practical level of socio-
pedagogical complex, the types and areas of activity, as well as social priorities, remain
only intentions, and laws and regulations are just rules on paper. Therein lies one of the
reasons for the low efficiency of the activities of state institutions in the implementation
of social legislation in the field of social protection of militaries and members of their
families.

In the implementation of programs and projects of similar nature it is necessary:

) availability of corresponding infrastructure and quality of activities of
specialized institutions in social work with militaries and members of their families;

. level of professional competence of social workers from state institutions
oriented towards families of exempted militaries;

. the coverage level of this category of the population (medical, pension,
sanatorium, cultural, educational, sports and other areas), etc.

3. Characteristics and relations in social adaptation of exempted militaries
and member of their families

The analysis of scientific and other literature, including a number of studies,
monographs and developments of recent years, shows that a significant number of
specialists continue to be oriented towards the study of parts of socio-pedagogical
complex of types and areas of work with militaries exempted from military service and
members of their families [2, 4].

For example, several researchers have noted that the most important factors
determining the quality of military social work in general, and the social reintegration of
exempted militaries (and their families) as part of the Armed Forces of the Republic of
Bulgaria are [1, 2, 4]:
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. successes in military reform, leading the army to a new quality of operation,
based on the priority of the new legislation and NATO membership;

. significant humanitarian changes in military socium and in the system of
military education;

. effective functioning of the system of formation in militaries of values
corresponding to the qualities of country’s citizens;

. improving their material standard of living;

. ensuring the principle of social justice in addressing issues of work and life
character, etc.

A significant part of researchers and social workers state that the basis of social
adaptation of militaries exempted from military service and members of their families is
the legal provision of the process [3]. The state, according to them, must provide to this
category of the population not only an acceptable standard of living, but also to provide a
certain compensation for the limited rights of military service. Namely state social policy
in the field of law guarantees the right of persons exempt from military service and
members of their families the corresponding living conditions in civilian terms.

There is a basic contradiction. Its essence lies in the fact that on the one hand the
state provides a legal basis for the removal of the military from civilian to military
socium. On the other hand, there are the carried out by state activities in the social
protection of this category of violations on the socio-normative field. The practice shows
that it is the government institutions at different levels which do not meet the accepted
laws and regulations and that way they do not realize the rights of this category of the
population. For the prevention of the creating situation mechanisms constituting the
processes of social protection are included. Thus underlined conflict is the source of the
emergence of the term ,,social protection”, the content of which is limited to establishing
a regulatory system for the stabilization of society aimed at minimizing the social
contradictions arising in the legal and economic status of the individual groups of the
population. The state offers its citizens social protection in the situations of risk in normal
life such as illness, unemployment, death of a man who supports the family, age,
disability. The social protection is a combination of social and legal guarantees ensuring
for every member of the society the realization of the most important socio-economic
rights, including the right to a standard of living necessary for normal reproduction. Thus
the analysis of the practice of moving the militaries from the military to the civil socium
shows that today such guarantees are sufficient, i.e. on regulatory and legal level such a
switch will not or should not create social problems for the families of former militaries
[4].

The existence of such problems at the everyday and practical level requires social
protection. The emphasized contradiction - between the declarative nature of normative
and legal provision of social needs of exempted militaries and members of their families
and the actual level of implementation of standards and meeting the needs of this group,
is in the basis of understanding the problems of social adaptation of persons exempted
from military service and members of their families.

Recognizing the insufficient development of mechanisms ensuring the needs of this
specific group at the stage of transition to the civilian socium, many researchers focus
their efforts in the search of conditions to optimize the process of reintegration of the
militaries [4]. The limited opportunities to influence the processes of conceptual-
political, socio-civic and normative-legal level of socio-pedagogical complex - types and
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areas of activity for social adaptation of exempted militaries, objectively put the attention
on the psychological problems of this process. Within this direction there have been a
number of studies on issues concerning social and psychological assistance; socio-
psychological adaptation of exempted militaries; their socialization as a socio-
psychological problem; psychological support to their families; their social and
psychological rehabilitation; socio-psychological support to them and their families;
psychological and pedagogical provision of social work with them, etc. Along with this,
the social work with this category of the population not only implements the system of
social guarantees ensuring minimal sufficient and living conditions. Such one-sided
understanding deforms its nature, leads to a limitation of its potential and presents
exempted militaries and members of their families as consumers in a state of a social
crisis.

The socio-pedagogical modeling of the processes of passage of exempted from
military service persons and members of their families from the military in civil socium
allows to specify the contents of the processes in socio-pedagogical complex of different
types and areas of activity with this category of persons. The social work is called to
satisfy the social needs of the representatives of specific groups of the population,
including military personnel exempted from military service and members of their
families but their social needs are different. The satisfaction of those needs that provide
minimum and sufficient conditions for life refers to social protection. The violation of
these conditions leads to a threat to people's lives, a threat to the functioning of the
human organism in the society. The periodic satisfaction of social needs of persons in a
state of social crisis refers to their social support. In cases where exempted militaries and
their families in the process of transition from the military status to the status of citizens
fall within asocial crisis, they need such support. The realization of the established state
guarantees to meet the social needs of a wide range of persons entitled to them relates to
their social security. This process and activity are inherent in the presence of such
guarantees to exempted militaries and for members of their families. The satisfaction of
social needs of persons through the provision of certain social services can be
characterized as their social "servicing" or social assistance.

4, Conclusion

Military social work is a very broad term designating the socio-pedagogical complex
of different types and areas of activity of various entities on satisfying the social needs of
their customers carried out on conceptual, political, legislative and practical level. At
each of these levels it provides:

) theoretical development and scientific substantiation of the problems, i.e.
formation of the theory of military social work, part of which is the theory of social work
with exempted from service militaries and members of their families;

. ensuring the functioning of educational institutions for military social work
(training of social workers as specialists in a particular professional activity),
i.e. development of military social work as a scientific and educational complex;

o realization of goals and tasks of the practical social work with militaries
exempted from military service and members of their families, i.e. military social work
as good practices.
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Abstract: The paper examines the social needs of the militaries exempted from military
service and members of their families and their satisfaction considering the main
characteristics of the transitional period, stages of transition and tasks of social work with
this particular group. The accent is on the need of efficient social work providing timely
and adequate answers to the social needs.
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1. Introduction

Dynamically developing complex, in perspective as a system, of types and areas of
activity (professional and non-professional, professional and voluntary), which essence is
to meet the diverse social needs of citizens exempted from military service and members
of their families arising in the course of their interaction with the social environment with
the particular socium of living in the period of transition from military service to civilian
life, fills the contents of the so-called social work with military personnel exempted from
military service and members of their families. In its nature, the military social work is an
actively transforming work that objectively determines the needs of this groups during
the transitional period, i.e. the period of social adaptation. The specifics of this process
are determined by the differences of social environment military and military socium on
the one hand, and civil and social environment and socium on the other.

Social environment is identified by surrounding new conditions for life in the civil
socium for the exempted militaries and members of their families. Social
macroenvironment includes all the surrounding social, material and spiritual conditions
of existence, formation and activity. Social microenvironment represents the immediate
social environment of exempted militaries (family, neighborhood of residence, work
team, and reference and other microgroups, etc.) which have a decisive influence on their
activities, behavior and communication, on their development as a whole.

Civil socium is the social space of the vital activity of exempted militaries and their
families; their sustainable social community, united by place and new conditions of life
activity, determined by the specifics of the work and lifestyle of civilian life.

Customers (users) of the military social work are as a rule representatives of three
specific groups:

The first group are militaries (officers, sergeants, soldiers and sailors). That part of
the military social work which is oriented towards this group of users is called social
work with military personnel. Its main features are [4]:

. it is conducted on the place of the military service (and residence of military
service), i.e. barracks, headquarters, range, ship, command post, etc.;

. for this social work the specialists are prepared in the field of psychology,
sociology, organization of cultural activities, etc;
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. the social work (its separate types and directions) is part of their functional
responsibilities;

. facilities for this type of social work is determined by the basis of the military
organization within which it is implemented.

The second group of users of military social work is constituted of the families of
military personnel exempted from military service. The combination of the types of
activities aimed at satisfying their social needs gives an idea of the social work with
family members of military personnel exempted from military service.

This part of the users should be a priority for military social work regarding that
namely the family, as part of civil society, is what is basically in the reproduction of the
nation. It is the family where from the first days of life attitude to the surrounding world,
to others are formed. Namely there corresponding cultural environment is created. The
priority of this part of the users of military social work is determined by the importance
of the family for militaries, including after discharge from military service, from that role
that it plays for them in terms of military service and civilian life.

Characteristics of work with family members of military personnel can be defined as
follows:

. it is carried out by the residence of the militaries: military garrisons, polygons,
bases;

. its organization is not practically determined by regulations and not enters the
functional responsibilities of some or other officials (with the exception of specialists
working with families of militaries);

) facilities and professional staff providing this part of the work is practically
absent;

. the social work with family members of exempted from military service is not
developed, though it refers to this part of users.

The third part of the users of military social work are the militaries exempted of
military service. The total of types of activities aimed at addressing their social needs are
defined as social work with persons exempted from military service. This work is
appropriate to be conducted at the place of residence of exempted militaries. It is
assigned to the non-governmental civil structures (with significant restrictions) and it
does not enter into the circle of duties of military officials (with the exception of the
military district). In practice it does not have its own personnel and facilities. Another
characteristics if that it completely lacks regulatory provisions. This part of the customers
of the military social work may rely primarily on civil social services - directorates
,Labour Office” (LOD) and directorates ,,Social Assistance” (DPS) (which do not
consider them as customers). Social needs of former militaries are satisfied partially at
the expense of military structures for social recreation and rehabilitation (military
hospitals, sanatoria, rest homes, hospitals, etc.) [3].

2. Main characteristics of the transitional period

Different studies on the problems of the transitional period under the terms of the
military to civilian life show that the composition of the users of military social work is
too different [1, 4]. Besides that a client of military social work is also the civilian
personnel of military units, staffs and controls, of polygons and bases (before their
dismissal from work). Users can be not only individuals but also different social groups
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such as: community of several families; associations; foundations; social movements, etc.
The specificities of their collective social needs should be taken into account which
undoubtedly significantly determine the specificity of directions, areas of strength and
opportunities of military social work.

It is noteworthy that the subject of social work with exempted from military service
militaries and members of their families is a specific person who [2, 4]:

. for various reasons ends legal relationship with one or another military
structure;

. is in a transition period from the living conditions of the military socium to the
conditions of life and work in the civil socium;
. is forced to change type, scope and contents of its activities in a situation of

lack of job in the civil socium;

. significantly changes the social status in terms of striving for its preservation;

. is in a deteriorating financial situation of the family, etc.

The transition period of exempted militaries and members of their families from
living conditions of military socium to civil socium in each case takes a different period
of time. Everyone in a transitional period goes through several stages.

The first - preparatory stage, is characterized by the psychological adjustment of the
militaries still flowing through the procedure of compulsory military service and in
search of a new place of work and residence. Exempted from military service militaries
and members of their families left to live in the place of service in the transitional period
easier adapt to the conditions of civil socium in connection with the minor changes to
these conditions. However, after completion of the adaptation period to civilian life,
conditions of military socium are a factor that further complicates the vital activity for
these people. In Bulgaria there is no practice of timely preliminary determination of
variants of jobs for potentially exempted militaries and members of their families in the
places of their future residence.

The second stage is of entry into the civil socium characterized by the psychological
orientation of the exempted from military service to acquaintance with the conditions of
vital activity in this socium.

The third step is getting used to the status of full member of the civil socium
characterized by psychological adoption and acceptance of new conditions for life
activity.

The fourth stage is of development of the exempted from military service in civil
socium which is characterized by the psychological activity to change the conditions of
life in the civil socium.

Mutual relation and mutual conditionality of these stages represent a transitional
period of the militaries to the status of the civilian persons, the contents of which is called
“social adaptation”.

Therefore, social work with militaries exempted of service and members of their
families is a practical activity of relevant institutions and organizations as well as
individuals in ensuring their interconnection with civil socium and with the new living
environment. In its essence, this work represents the personal assistance for their
integration into the civil socium.

In some cases the first and second stage may coincide if serviceman under exemption
from military service (before the termination of the legal relationship with the military
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organization) already has a certain job in a civic organization, without change of
residence of the family.

3. Tasks of social work with militaries exempted of service and their families

A main goal of the social work with the militaries and members of their families is
the harmonization of their interaction with the new (civil) social environment, with the
particular socium. That way, during the transitional period: the period of social
adaptation of exempted from military service persons the priorities of the content of
social work are (in degrees): social protection (higher level); social support (second
degree); social security (third degree); social services or assistance (fourth degree). After
completion of the period of social adaptation of exempted from military service persons
and members of their families, the contents of social work with them changes and social
services and social security are on the first places. Social protection and social support to
this category of the population in these conditions are necessary only in availability of a
situation of social risk, abnormal life activities (failure of the period of social adaptation,
alcoholics, various addictions, disability, unemployment, etc.).

Social work with military personnel exempted during the period of their social
adaptation solves a number of problems. First these are the organization and
implementation of targeted effects on humans for the purpose of socialization in civil
environment, providing entry into this addiction to the concrete civil socium and its
development. This task also determines the need of preparation of social workers of
different profiles specializing in the inclusion of a person in the society.

On the second place is the task of improving the social environment (and of course,
the specific socium) in the interests of the people. Applied to social adaptation of
exempted militaries and to members of their families, this task is realized through the
formation of a positive image of exempted from military service as stimulating the
interest of employers to employ this category of the population, development their
motivation for training or professional retraining, creation of public or non-governmental
organizations, etc. This task also determines the need for special training of social
workers specializing in restructuring of social relations in the society [2].

On the third place is the task of optimizing the interaction of militaries and members
of their families and the new social environment of a civil or other specific socium. It
determines the need for training of social workers with particulra knowledge and skills
specializing in the harmonization of customer interaction and social environment.

Thus the content, purpose and tasks of social work with exempted militaries and
members of their families reflect its pedagogical orientation, which is precisely the
feature of experience in the development of social work as a whole. The pedagogical
component of social work with this group of the population necessitates the formation of
two types of specialists: social pedagogues and social workers, among which there are
both similarities and significant differences [5].

The content of the process of social adaptation of exempted militaries and members
of their families and tasks of social work with them predetermine as an insufficient
practice that to receive only social (socio-psychological, socio-legal, socio-economic,
etc.) protection and realization various kinds of social assistance (educational, medical,
consumer, psychological, etc.). This is the administrative approach leading to waste of
manpower and resources to duplicate the efforts of specialists from different profiles and
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leading to this an ordinary man found in normal condition to be displayed outside the
clients of social work, and its departments begin their work only when he/she goes into
the category of risky, ,,troubled” individuals.

4. Conclusion

The essence of social work with militaries exempted from military service and
members of their families during the transition period lies in the social adaptation of this
category of the population to the new conditions of life activity in particular socium,
which embraces the following stages: preparatory, entry, tolerance and development. The
successful outcome of the social adaptation of the individual person lies in the
psychological acceptance of the new conditions of vital activity, in preserving and
developing the social status and finding a job, which ensures consistent with this status
material living conditions of the family.

Such an understanding of social work with militaries exempted of service and their
family members determines the logic of further research, the essence of which consists
in: analyses of the history of the development of social work with the category of the
population; indication of contradictions, shortcomings and difficulties but also on the
objective and subjective errors in its development; development of experimental model
for social adaptation of exempted of service militaries and members of their families in
accordance with the understanding of it as a socio-pedagogical phenomenon on the basis
of analyses of the Bulgarian experience of social adaptation of the militaries.
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Abstract: This report aims to give emphasis to the issues concerning illegal
immigration flows in the recent years, which is a tremendous challenge for the member
states of the European Union. Effective fight against illegal migration requires a
comprehensive approach and balanced policy by the EU institutions, ensuring the
security of Member States, effective border control at the external borders, and
implementation of the national requirements for entry, residence, and employment of
foreigners. Subject to the conditions and the procedures for granting special protection to
foreigners as well as migrants’ rights protection in the context of current international
humanitarian law. To deal effectively with illegal immigration the Member States need to
work closely with “Europol”, “Frontex”,” EASO” and “Eurojust”. It aims to combat
human beings traffickers and criminal networks in order to enhance the cooperation with
third countries to be successfully removed these criminal networks; third countries to
respect international law in term of saving human lives at sea, ensuring the protection of
refugees and respect of the fundamental rights. It is required the EU to prevent and
reduce the illegal migration on its own fight against it, especially through an effective
return policy, in full respect of fundamental rights.

Keywords: Smuggling of Migrants, combat illegal migration

In the European Union (EU), more and more people live that have come beyond
its borders. Some seek a better future while others are forced to leave their homes be-
cause of hostilities, political prosecution, or natural disasters.

In 2014, 276 113 migrants entered the member states of the EU illegally, which
represents an increase of 138% compared to the same period in 2013. To enter the Euro-
pean Union secretly via land, air, and sea routes, most migrants have recourse to criminal
networks of smugglers®.

People from the Middle East? and North Africa try to reach the shores of the Eu-
ropean continent for different reasons and through different channels. Some of them look
for legal pathways, while others risk their lives, in order to escape from poverty, wars,
political oppressions, as well as to find family reunification, knowledge, and education.

1
European Commission’s website — http://ec.europa.eu/dgs/home-affairs/what-we-do/ policies / irregular-migration-return-
policy/ index_en.htm
Middle East — Traditional definition of the countries of the Arabian Peninsula, Iran, Iraq, Turkey, Cyprus, Syria, Lebanon, Is-
rael, Jordan, Egypt and the occupied Palestinian territories - "Gaza, the West Bank of the Jordan River and and Eastern Jerusalem™.
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Smuggling of migrants is a fast growing global criminal activity. Poverty, social
and political instability, as well as unavailability or limited access to legal channels for
migrants and protection seekers, push people to look for the services of criminals who
facilitate their unauthorized entrance, transit or stay into the countries of the EU.

Smuggling of migrants has for a purpose to transport migrants across the borders
illegally in order to obtain, directly or indirectly, a financial or other material benefit, and
the purpose of trafficking in human beings is their exploitation. Moreover, trafficking of
human beings does not necessarily imply crossing borders; it can be carried out within a
country as well. Smuggling of migrants is an extremely profitable business, as criminal
networks thrive due to low risk of detection and sanctioning.

For people, who do not meet or no longer meet the requirements for entry and
residence in the territory of a EU member state, are being used different expressions as:
"unlawful”, "illegal”, "irregular”, "undocumented” migrants and “pending status mi-
grants. The report uses the terms "illegal” and "illegal" migrants.

The term "illegal migration" means the act of entering into a country in violation
against the norms of international law, the EU law, and the national law, and it is illegal
border crossing or lack of a residence visa after an authorized stay.

Unscrupulous criminal networks organize trips of a large number of migrants,
ready to do anything to reach the EU. They do substantial profits while jeopardizing the
lives of migrants. To maximize profits, human beings’ smugglers often cram in unsea-
worthy vessels hundreds of people, including small inflatable boats or cargo ships that
vessels are at the end of their life cycle, or in trucks. Large numbers of migrants drown in
the sea, suffocate in containers, or die in the deserts®,

Migrants are being treated as commodities by smugglers similarly to drugs and
firearms and the same smuggling pathways are being used by them. Smugglers are con-
stantly changing their routes in order to meet the security situation into the transit coun-
tries and the law enforcement of countermeasures. They abuse with the procedures for
legal entry and stay as well.

The irregular migration flows and in particular those by sea, primary along the
Central and Eastern Mediterranean routes, has increased exponentially over the past year.
Over 220 000 migrants reached the European Union trough this route in 2014, represent-
ing an increase of 310% compared to 2013 (Frontex, 2015)*. This unprecedented influx
of illegal migrants and the ruthlessness of the smugglers, who often expose migrants to
life-threatening risks and violence, require a strong response. Around

3000 irregular migrants are estimated to have lost their lives in the Mediterrane-
an Sea in 2014 (UNCHR, 2015)°.

There are several reasons for this striking increase in the illegal migration flows:
the dramatic situation in Syria, Eritrea, Southern Sudan, the Democratic Republic of
Congo, and Irag. It can be said that Libya is a “failed state” because the law is not being
executed there. As a result, ideal conditions were established for human traffickers to act
in complete impunity and the country has become one of the main starting points for
migrants on their way to the EU.

3 Communication from the Commission to the European parliament, the Council, the European Economic and Social Commit-
tee and the Committee of the Regions, EU Action Plan against Migrants Smuggling (2015-2020), Brussels, 27.5.2015, COM (2015)
285 final, page 2.
4 Frontex — European Agency for the Management of Operational Cooperation at the External Borders of the Member States of the
European Union.
5 UNHCR - United Nations High Commissioner for Refugees. The Office of the UNHCR, also known as the UN Refugee Agency.
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Over the past years, some of the Member states of the EU took decisions to legal-
ize vast majority of their illegal migrants, which enabled them to acquire legal rights to
live and work in the “host” country. This in turn raised concerns about the ability of those
Member States to control the migrants’ flows.

Illegal migration in the EU is seen as a form of territorial population movement
where the entry and residence of foreigners and stateless persons, in the “host” country,
shall be made in violation of international law, the EU law, or the national law of the
Member States. Infringement may be illegal entry into the territory of a country, resi-
dence, performing employment or business.®

Combating illegal migration represents a complex of legal, economic, and social
measures. It aimed at preventing irregular entry, irregular residence, and irregular em-
ployment on the territory of the EU member states.

The increase in the number of migrants is a challenge for the European Union,
which forces governments of member states to look for common solutions. In 1999, the
European countries took a decision for creating of the so-called area of "Freedom, securi-
ty and justice." This decision gives the European Union powers of legislative measures in
the new areas in respect to:

* migrants;

« political refugees;

« border control’.

In 2002, the EU adopted regulations designed to stop the smuggling of migrants
so-called “package support”. It is the current EU legislation to combat smuggling of
migrants and consists of:

— Council Directive 2002/90/EC of 28.11.2002, defining the facilitation of unau-
thorized entry, transit and residence (3) and, on the other hand, minimum rules for
penalties, liability of legal persons and jurisdiction, which is the subject of this
framework Decision — a common definition of the crime of aiding illegal entry, transit
and residence;

— Council Framework Decision 2002/946/JHA of 28 November 2002 on the
strengthening of the penal framework to prevent the facilitation of unauthorised entry,
transit and residence;

In accordance with Article 68 of the Treaty on the Functioning of the European
Union, the European Council identified in its conclusions of 26 and 27 June 2014, "the
strategic guidelines for legislative and operational planning within the area of freedom,
security and justice" for the period 2014 — 2020. In the guidelines, the focus is on target
transposition, implementation, and consolidation of existing legal instruments and
measures. It is underlined the need of implementation of the global approach to migra-
tion, optimal use of legal migration, offering protection to those in need, combating
illegal migration and effectively managing the borders.

In terms of illegal migration, the strategic guidelines invite to actions to eliminate
the root causes of this phenomenon and to control migration flows. In each of these two
aspects, the cooperation with countries of origin and transit of migrants has an extremely
important role.

The main objectives of the European Union in terms of illegal migration are:

6 Vanya Stamatova, The concept ,,illegal migration” in the European Union law, Burgas Free University, Scientific Conference with
international participation 2013 2., page 176.
7 “Immigration as a problem of the European union in the global world”, Sofia 2007, Bulgaria, Public debate “Citizens for Europe”
— “Alpha Research”, page 2.
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— strengthening and expansion of regional protection programs;

— decisive efforts against illegal transfer across borders and human beings’ traf-
ficking;

— an effective common return policy establishment;

— implementation of the actions announced by the “working group on the Medi-
terranean affairs”, which group was created after the tragic incidents in the Mediterrane-
an Sea in the autumn of 2013.

The fight against human beings’ trafficking is part of the EU policy to tackle with
the illegal migration by more than a decade. The Convention of the Council of Europe to
combat human beings’ trafficking (entered into force on 01.02.2008) aims at: preventing
human beings’ trafficking, protecting victims of trafficking, prosecution of traffickers,
and promote coordination national action and international cooperation.

The EU adopted two main legislative acts to combat "irregular" migration:

— “Directive 2008/115/EC® of the European parliament and of the Council of 16
December 2008, on common standards and procedures in Member States for returning
illegally staying third-country nationals”. The Member States were urged to enforce the
Directive by 24 December 2010. The first report, concerning its implementation, was
adopted in March 2014 and the report highlighted the positive developments as well as
existing challenges. The main areas for further actions include ensuring adequate imple-
mentation, promoting consistent practices that are compatible with fundamental rights,
improved cooperation between Member States and strengthening the role of Frontex.

— “Directive 2009/52/EC of the European parliament and of the Council of 18
June 2009 providing for minimum standards on sanctions and measures against
employers of illegally staying third-country nationals”. The Member States were urged to
enforce the Directive by 20 July 2011. The first report on the implementation of the
directive was presented on 22 May 2014.

In response to the human tragedy at the Mediterranean Sea, in April 2015, the EU
took immediate measures. Based on a proposal submitted by the European Commission
(action plan of 10 points), Member States committed, on 23 April 2015, with Declaration
of the European Council to take immediate measures for saving lives and strengthening
the EU actions in the field of migration.

The following important documents were developed: Resolution of the European
parliament®, European security program®, European Program on Migration'! and the
EU Action Plan against the Smuggling of migrants (2015-2020)".

European Parliament Resolution, of 29 April 2015, aims to respond to the recent
tragic events at the Mediterranean Sea and offers a package of emergency measures to be
taken immediately.

8 “Directive 2008/115/EC® of the European parliament and of the Council of 16 December 2008, on common standards and
procedures in Member States for returning illegally staying third-country nationals .
9 European Parliament resolution, of 29 April 2015, on the latest tragedies in the Mediterranean and EU migration and asylum
policies (2015/2660(RSP)).
10 Communication from the Commission to the European parliament, the Council, the European economic and Social Committee and
the Committee of the Regions, the European agenda on security, Strasbourg, 28.4.2015, COM (2015) 185 final.

11 Communication from the Commission to the European parliament, the Council, the European Economic and Social Commit-
tee and the Committee of the Regions, A European Agenda on Migration, Brussels, 13.5.2015, COM (2015) 240 final.
12 Communication from the Commission to the European parliament, the Council, the European Economic and Social Committee
and the Committee of the Regions, EU Action Plan against Migrants Smuggling (2015 - 2020), Brussels, 27.5.2015, COM (2015) 285

final.
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The European Security Program, of 28.04.2015, emphasizes that cooperation
within the EU and with third countries in the fight against smuggling of migrants is a
priority in the fight against organized crime networks.

European Program for Migration, of 13 May 2015; the fight against smuggling of
migrants was identified as a priority in order to avoid the exploitation of migrants by
criminal networks and reduce incentives for illegal migration. The program was set the
target of transformation the migrant smuggling networks from low risk business with
high returns into "high-risk activities with low returns for criminals." Actions to combat
criminal networks of human beings trafficking and smuggling are primarily a way of
preventing the exploitation of migrants from these criminal networks'®. These are also a
deterrent to illegal migration.

The European Union Action Plan against Migrants Smuggling, of 27 May 2015;

the plan identifies specific actions, required for implementation of the above two
programs in this area, and it includes key actions that are identified. The stricter response
from Europe to the smuggling of migrants is the following:

1) Strengthening of police and judicial actions; the more important actions in
these directions are:

— establishing of a register of suspicious vessels and monitoring of their activi-

ties;

— supporting the Member States in taking vessels in tow to the shores, intended
for using by smugglers or their destruction at sea;

— establishing of a single “point of contact”, concerning the issues of the migrants
smuggling, in each Member State;

— establishing of a contact group of the EU agencies, concerning the issues of the
smuggling of migrants.

2) Improving of collecting and sharing information; the more important actions
in these directions are:

— deployment of liaison officers on migration issues in some key delegations of
the EU;

— strengthening of the joint operational team “MARE” (Marine Affairs Research
and Education)” as an information center on the EU, concerning the smuggling of mi-
grants;

- further development of the intelligence: Africa - Frontex;

— increasing of monitoring the pre-frontier areas; Eurosur 14;

— supporting the Europol investigations for detection of Internet clues, used by
smugglers of human beings.

3) Enhancement of human trafficking prevention and assistance to vulnerable
migrants; the more important actions in these directions are:

— conducting of information and prevention campaigns in non-EU (third) coun-
tries, devoted to the risk of trafficking of human beings;

13 These efforts are within the European Security Programme and Strategy for Maritime Security. Smuggling of migrants and
trafficking of human beings are two different activities but interrelated ones, carried out by criminal networks. The differencein the
first case, migrants are voluntarily involved in illegal migration, paying for the services of a smuggler to cross international borders,
while in the second case they are victims that undergo a severe coercive exploitation and may be associated with the transition border
or not. In fact, the two phenomena are difficult to distinguish, because people voluntarily leave and expose themselves to a risk of
labour or sexual exploitation.

14 Eurosur is the information-exchange framework designed to improve the management of Europe’s external borders. It aims
to support Member States by increasing their situational awareness and reaction capability in combating cross-border crime, tackling
irregular migration and preventing loss of migrant lives at sea.
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— development of a guide for preventing the migrants smuggling by 2017;

— development of guidelines for border and consular services;

— initiation of proposals for launching negotiations on readmission agreements
with the countries of origin of illegal migrants.

4) Increased cooperation with non-EU third countries; the more important ac-
tions in these directions are:

— putting into practice and consolidation of the bilateral and regional cooperation
framework;

— financing of projects to help non-EU (third) countries for developing strategies
for fighting against trafficking of human beings and smuggling of migrants;  for im-
proving police capabilities and juridical system and development of integrated border
management;

— establishing a platform for European cooperation with non-EU (third) countries
and regions in the field of human beings trafficking and migrants smuggling;

— optimization of the use of the EU funds through joint or coordinated planning.

Conclusions:

1) The current social and economic processes in global, regional, and national
scale have a significant impact on the development of processes associated with illegal
migration.

Effective fight against this phenomenon requires an integrated approach and bal-
anced policy by the EU institutions. It ensures the security of Member States, effective
border control at the external borders, implementation of the national requirements for
entry, residence, and employment of foreigners, subject to the conditions and the proce-
dures for granting special protection to foreigners as well as migrants’ rights protection in
the context of the current international humanitarian law.

2) There is no the EU Member State that can cope alone with this tremendous
challenge as illegal migration. It is necessary to be improved the existing EU legislation
for combating the smuggling of migrants and human beings trafficking to ensure that
there are appropriate penalties for smugglers, while they avoid the risks of incurring
criminal responsibility from the persons providing humanitarian assistance to migrants in
distress.

3) In order to deal effectively with illegal migration the EU Member States need:

— to work in close cooperation with Europol, Frontex, EASO (European Asy-
lum Support Office) in Eurojust; it aims to combat human beings traffickers and criminal
networks across the borders, detecting and tracking of their funding and determine their
way of action for not enabling them to earn money by putting at risk migrants lives;

— to strengthen the cooperation with non-EU (third) countries, especially with
the neighboring countries of Libya; it is essential to be successfully eliminated these
criminal networks, both in terms of training in law enforcement and in terms of the pro-
vision of information services;

— non-EU (third) countries to respect the international law in terms of saving hu-
man lives at sea, ensuring the protection of refugees and respect of the fundamental
rights;

4) To prevent illegal migration is necessary to be established a balanced and ef-
fective European return policy (sending illegal migrants, who do not need international
protection, back to their own countries). All Member States must transpose into national
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legislation the “Directive on common standards and procedures for returning illegally
staying third-country nationals” and the “Directive providing for minimum standards on
sanctions and measures against employers of illegally staying third-country nationals”. It
is recognized the usefulness of readmission agreements with third countries, but it must
be considered within the overall EU relations with the affected countries. These agree-
ments must be accompanied by incentives to assist their implementation by the third
countries.

5) The real danger for the security of the EU comes from people arriving in the
EU with criminal intentions, including for carrying out terrorist acts. It is about individu-
al migrants, who are deployed in large refugee flows, arriving on the Continent and
subsequently these criminals may resort to illegal networks of smugglers and to partici-
pate in the people and drugs trafficking as well.

Such a serious challenge in most significant degree requires consolidation of the
European Agency for the Management of Operational Cooperation at the External Bor-
ders of the EU (Frontex), the European Police Office (Europol), the European Prosecu-
tor's Office, law enforcement authorities of the EU and the national authorities in each
Member State in investigating of criminal events and justice.
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Abstract:

This report is designed to give an emphasis on problems relating to some of the
major challenges for the international community at the present time as global climate
change and global warming, rising temperatures have unprecedented effects worldwide
and lead to the melting of glaciers, sea level rise, is causing flooding or drought in plac-
es where previously not seen such extreme phenomena. Increasingly, these unusual
climatic conditions affecting the economy, the environment, health and daily life. This is
proof that climate change is a reality and risks for the whole planet are colossal, which
requires the taking of urgent action at national, regional and international levels.

Keywords: global climate change, global warming

One of the biggest challenges to the international community at the present time are
global climate change and global warming. Rising temperatures have unprecedented
effects worldwide and lead to the melting of glaciers, sea level rise, is causing flooding or
drought in places where previously not seen such extreme phenomena. Increasingly,
these unusual climatic conditions affecting the economy, the environment, health and
daily life. This is proof that climate change is a reality and risks for the whole planet are
colossal, which requires the taking of urgent action at national, regional and international
levels. Some of the effects of climate change are the following:

—rising sea levels threaten low-lying island States and coastal communities;

— extreme weather conditions threaten food production and heat over the past
decade have caused the untimely death of thousands of people around the world;

— the shortage of water and food, causes a regional conflicts, famine and
occurrence of refugees;

—some plant and animal species are at increasing risk of extinction.

Climate change leads to more severe floods and cyclones, threatening areas
considered earlier for safety. Droughts cover larger territories and more people incur
losses. More predictions of Oxfam by 2015, an average of 375 million people a year will
be affected by climate-related disasters. **

There are different theories about the amendment of the global contemporary climate,
but so far the theory prevails for the greenhouse effect. If emissions are not reduced, the

14 OXFAM - 54% increase in number of people affected by climate disasters by 2015 could overwhelm emergency responses -
http://www.oxfam.org/pressroom/pressrelease/2009-Q4-21/increase- number-peopleaffected-climate-disasters
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concentration of greenhouse gases in the atmosphere are expected to double compared to
the pre-industrial era by 2035, which will cause an increase in global temperature by
more than + 2 °C. In the long term there is a risk of global warming, with more than 5 °C,
which is equivalent to the Earth's temperature variations between the last ice age and the
present condition. The consequences of such warming will cause significant changes in
the global map. Over 200 million people will be forced to migrate owing sea level rise
and extreme events such as floods, droughts and hurricanes. Global warming above 2 °C
would be irreversible damage to the planet's biodiversity, water resources and the world
market for food.

Humanity has always been at risk of unexpected and adverse changes in climate as a
result of the action of natural factors (Earth and space). Space is assigned to the factors
the parameters of the Earth's orbit and solar activity. To earthly factors include shifting of
the Earth's poles, changes in the speed of Earth's rotation, changes in the appearance of
the physiographic the Earth. Natural factors have an influence on the distribution of
temperature, atmospheric general circulation, ocean currents, the area of the cryosphere,
and hence on the climate and its changes.

Anthropogenic (human-caused) factors affect by altering certain properties of the
components of the climate system (the surface of the land, vegetation, atmospheric com-
position). This influence begins to manifest many moons ago, as a result of the pro-
cessing of land, deforestation, urbanization, etc. On our planet, the climate is constantly
changing, but the change in the past has been natural for tens and hundreds of thousands
of years, it now change caused by human activity is only possible for a few decades.

Research has shown that by 1750 onwards, global concentrations of carbon dioxide
(C0O2) in the atmosphere has risen by 37%. This is mainly due to the burning of fossil fuels
(coal, oil, and natural gas) for the production of energy, as well as deforestation. In recent
decades, greenhouse gases have the dominant role in terms of global climate change.

Comprehensive overview of climate data over the last decade brings together 303
people scientists from 48 countries behind the view that global warming is undeniable
fact, the results of their collaborative work are published in the “Report on the State of
climate change 2009”, issued by the U.S. National Oceanic and Atmospheric Service’® in
July 2010.

Ten are key indicators™® that show global warming, climate change, and these are the
following: (1) higher ground temperatures; (2) higher temperatures over the oceans; (3)
high levels of heat in the oceans; (4) the higher air temperatures near the surface of the
Earth; (5) the higher humidity; (6) the higher sea surface temperatures; (7) sea level rise;
(8) the reduction of sea ice; (9) the reduction of snow cover; (10) the shrinking of glaci-
ers. The relative movement of each of these performance-enhancing in the first seven and
a decline in the last three of them — undoubtedly proves that our planet is undergoing a
warming over the last half century, as well as that of the Earth every decade since 1980 is
hotter than the previous.

The report confirms the conclusions of the UN intergovernmental panel on climate
change (IPCC)Y". The data in the “Fourth assessment report!®,” from 2007, showing that

15 National Oceanic and Atmospheric Administration (NOAA), The report is available at: http://www1.ncdc.noaa.gov
/pub/data/cmb/bams-sotc/climate-assessment-2009-lo-rez.pdf

16 Third National Action Plan on Climate Change for the period 2013-2020, odobren a decision of the Council of Ministers of
the Republic of Bulgaria Ne 459 of June 1, 2012, C.29.

17 Intergovernmental Panel on Climate Change (IPCC), established in 1988 and comprising 1,500 scientists from around the
world with the mandate to assess and analyze existing research and knowledge on climate change and its impacts, draw up a detailed
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the world has warmed by an average of 0.76 °C compared to pre-industrial levels and
that temperatures are rising with an increasing pace. During the period 1993-2003 sea
levels have risen almost two times faster than the previous three decades. The tempera-
ture in Europe in the last century, also has risen by almost 1 °C, i.e. more than the global
average. Rainfall and snowfall have significantly increased in Northern Europe (10% to
40%), while in southern Europe they were reduced by about 20% and more commonly
seen drought. Anthropogenic (human-caused) emissions of greenhouse gases are the
cause of these changes. Give strong evidence that the warming is caused by human activ-
ity and that natural forces could lead to such a rise in global temperature.

This conclusion, however, is contested by some scientists that in the study of the In-
tergovernmental Group underestimated the role of natural factors and mostly of solar
variability. It has been proven that small changes in solar activity cannot explain the
observed climate changes of the last decades.

The foundation of modern climate policy at global and European level are the rec-
ommendations of the Intergovernmental Panel and they are geared mainly to measures to
reduce greenhouse gas emissions emitted by human activity, as the only parameter on
which humanity can actually influence.

According to the predictions of the IPCC, if you do not take measures to reduce
emissions of greenhouse gases in this century, the average temperature on Earth is likely
to increase further by 1.8 °C to 4 °C. This should not be allowed. The European Union
considers that it is vital to prevent global warming by more than 2 ° ¢ compared to levels
before the industrialization. There is serious scientific evidence that above this limit may
be irreversible and potentially catastrophic changes™.

According to the Intergovernmental Group of experts on climate change high rise in
atmospheric concentrations of greenhouse gases (carbon dioxide (CO2), methane (CH4)
and nitrous oxide (N20)) is the result of human activity from 1950 to the present day.

If we let climate change spontaneously and in the future, this will have serious local
and global security implications. The threats of climate change will be far-reaching.
Problems such as water shortages, migration of millions of so-called. "refugees because
of the environment and increased need for disaster assistance, loss of biodiversity and
agricultural areas, as well as financial turmoil from the impacts of these issues on global
markets will affect seriously the global community, while able to adapt to these changes.

In October 2006, British Economist Nicholas Stern, has published its analytical re-
port, which is the first attempt at a summary economic evaluation "in humbers" on the
threats of climate change and once again confirms the enormous economic cost of inac-
tion. That price, along with the social and environmental costs will affect especially hard
the poor populations in both developed and developing countries.

Hoxiaagst CTbpH NPOTHO3UPA, Y€ B IBIATOCPOUEH IUIAH KIMMAaTHIHATA ITPOMSHA MO-
JKe J1a TOBEZe JI0 eKETroJHO HamalsBaHe Ha bpyraus BeTpemed npoxnykt (BBII) mexmy
5% u nemn 20%, ako He ObA€ MOCTaBEHa O] KOHTPOI Upe3 HaMalsIBaHE HA TapHHKOBH-
Te emucuu. [IpennpremManeTro Ha rI00aTHN IEHCTBUS CPEIly KIMMaTHYHATa [IPOMSHA €

report on these issues. Panel reports represent the most authoritative consensus of the international scientific community on climate
change.
18 The report is available at:http://www.ipcc.ch/publications_and_data/publications_ipcc_fourth_assessment_
report_synthesis_report.htm
19 EU against climate change at the forefront of global action to 2020 and beyond, the European communities, 2008, Printed in
Belgium, with 5.
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BspHaTa CTpAaTerust 3a pacTeiK B AbJITOCPOUCH IJIaH U KOJIKOTO H0-6T>p30 C€ B3€MaT MeEp-
KH, TOJIKOBa I1IO-MaJIKO LIC CTPYyBAT T€C.

The Stern report predicted that in the long term climate change may result in an an-
nual reduction of Gross domestic product (GDP) between 5% and 20%, if it is not placed
under control by reducing greenhouse gas emissions. Taking global action against cli-
mate change is a correct strategy for growth in the long term and the sooner action is
taken, the less it will cost you.

In 1972, the UN (United Nations) held the first International Conference on "the hu-
man environment in Stockholm (Sweden). From this Conference originated the principle
“Think global, act local”. The fight against climate change is a major item on the agenda
of the international community and the European Union (EU). Have adopted the follow-
ing international agreements:

1) United Nations Framework Convention on climate change (UNFCCC), in force
from 21.03.1994 and has been ratified by 194 countries. It outlines the general frame-
work of international efforts to tackle the challenges posed by climate change and adopt
the principle of "common but differentiated responsibilities”. According to its provisions,
Governments of Member States:

* collect and share information on greenhouse gas emissions, national policies
and best practices — through the so-called. National communications and annual national
inventories of greenhouse gases;

« draw up national strategies for mitigating and adapting to the expected impacts
of climate change;

* cooperate in preparing for adaptation to the effects of climate change, including
through the provision of financial and technological assistance to developing countries.

2) The Kyoto Protocol (KP) to the UNFCCC was adopted in December 1997 but
shall enter into force on 16.02.2005. is the first legally binding global instrument, engag-
ing developed countries with specific quantitative reductions in their greenhouse gas
emissions. Under the Protocol, industrialized nations as a whole must reduce their emis-
sions of six greenhouse gases by about 5 percent from 1990 levels during the so-called.
"First commitment period™ from 2008 to 2012 for developing countries are not set emis-
sions targets. The Protocol provides for reductions to be achieved through both the reduc-
tion of emissions in the countries themselves, and through investments in clean-up or
more environmentally friendly technologies in other countries (the so-called flexible
mechanisms under the Kyoto Protocol).

From some shortcomings and gaps in these documents having the need to develop
and the conclusion of a new global agreement on climate change for the period after
2012, the conferences of the U N on climate change held in Bali (2007) and in Copenha-
gen (2009) pursue this aim.

As the next major step forward in the negotiations to reach a new global agreement
on climate change has characterized the 16th Conference of the parties to the UNFCCC
held in Cancun, Mexico in December 2010 is a package of decisions Adopted, known as
a Cancun agreements and represents a key step towards building a comprehensive and
legally binding framework for climate-related measures to be taken after 2012.

The meeting of the parties to the Kyoto Protocol, held from 26.11. to 08.12.2012 in
Doha, Qatar, Member States undertake to its continuation and furthermore adopted a
roadmap for the development of a new agreement on climate change, which would bind
all the major economies in the world, including emerging countries like China and India.

283



The second stage of operation of the Kyoto Protocol starts on 01.01.2013 and cover on-
ly about 15% of global greenhouse emissions, after Canada, Japan, New Zealand and Rus-
sia. United States again did not join the mechanism for limiting greenhouse gas emissions.

At a meeting in Germany in June 2015, countries discussed opportunities for reduc-
ing greenhouse gas emissions by 2020, according to the UN, progress has been made on
the drafting of the text of the agreement. The meeting helped pave the way to a global
treaty to be signed by the Member States of the United Nations in December in Paris on
the 21st Conference of the parties to the UN Framework Convention on climate change.
Of the new Treaty, which will succeed the current Kyoto Protocol, it is expected that a
more serious commitment from around the world — including the United States, China
and others to reduce emissions. It is expected to achieve a new, legally binding interna-
tional agreement to address climate change for the period after 2020.

The EU and the international community achieved significant progress in the last
decade in the fight against climate change. As regards the contribution of the EU, the
objective of reducing by 40% the emissions of the Union, which was agreed by the Euro-
pean Council, confirms its leadership role in the fight against climate change on a global
scale. This is also an invitation to other major economies to demonstrate responsibility,
offer their own purposes well before the meeting in Paris.

Bescropen ¢ dakta mpu3HAT OT MEXAYHApPOAHATa OOIMHOCT, Ye EBporeiickus chio3
mpeanpreMa aJeKBaTHA NEHCTBUSA B Oop0aTa ¢ KIMMATHYHUTE NMPOMEHH U OTCTOSBA
HEOOXOJMMOCTTa OT OTpaHMYaBaHE Ha TIIOOATHOTO 3aTOIUITHE 10 He mosede oT 2°C B
cpenHocpoueH nepuon. [Ipueru ca cienHuTe N0-BaXKHU HOPMATUBHU JOKYMEHTH B paM-
kute Ha EC:

Undisputed fact is recognized by the international community, that the European Un-
ion shall take appropriate action in combating climate change and assert the need to limit
global warming to no more than 2 ° C over the medium term. Accepted are the following
legal documents within the EU:

1) Regulation 2012/601/EC of 21.06.2012 on the monitoring and reporting of
greenhouse gas emissions pursuant to Directive 2003/87/EC of the European Parliament
and of the Council;

2) Decision 2011/278 / EU of 27.04.2011 laying down EU-wide harmonized
rules for transitional free allocation of emission allowances under Article 10th of Di-
rective 2003/87 / EC of the European Parliament and of the Council,

3) Regulation (EC) no 1031/2010 Commission on graphics, management and
other aspects of auctioning of allowances for greenhouse gas emissions pursuant to Di-
rective 2003/87/EC of the European Parliament and of the Council establishing a scheme
for trading greenhouse gas emissions trading within the community;

4) Directive 2009/29/EC of the European Parliament and of the Council amend-
ing Directive 2003/87/EC so as to improve and extend the allowance trading scheme for
greenhouse gas emissions of the community;

5) Directive 2009/28/EC of the European Parliament and the Council to promote
the use of energy from renewable sources and amending and subsequently repealing
directives 2001/77/EC and 2003/30/EC;

6) Directive 2009/30/EC of the European Parliament and of the Council amend-
ing Directive 98/70/EC as regards the specification of petrol, diesel and gas-oil and in-
troducing a mechanism to monitor and reduce the levels of greenhouse gas emissions and
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amending Council Directive 1999/32/EC as regards the specification of fuel used by
inland waterway vessels and repealing Directive 93/12/EEC;

7) Directive 2009/31/EC of the European Parliament and of the Council concern-
ing the storage of CO2 in geological formations and amending Directive 85/337/EEC,
Commission directives 2000/60/EC, 2001/80/EC, 2004/35/EC, 2006/12/EC and
2008/1/EC, and Regulation (EC) No 1013/2006 of the European Parliament and of the
Council;

8) Regulation (EC) No 443/2009 of the European Parliament and of the Council
setting emission performance standards for new passenger cars as part of the communi-
ty's integrated approach to reduce CO2 emissions from light-duty vehicles;

9) Directive 2008/101/EO of the European Parliament and of the Council amend-
ing Directive 2003/87/EQ so as to include aviation activities in the scheme for trading
greenhouse gas emissions trading within the community;

10) Directive 2004/101/EO of the European Parliament and of the Council
amending Directive 2003/87/EQ establishing a scheme for greenhouse gas emission
allowance trading within the greenhouse gases within the community in respect of pro-
ject mechanisms provided for in the Kyoto Protocol;

11) Directive 2003/87/EQ establishing a scheme for greenhouse gas emission al-
lowance trading within the greenhouse gases within the community and amending Coun-
cil Directive 96/61/EQ;

12) Konconuaupana Bepcust Ha Jupexrtusa 2003/87/EO or 13 oxromepu 2003
TOIVHA 3a YCTAHOBABAHE Ha CX€Ma 3a TbPTrOBUsA C KBOTH 34 €MUCHUHU HA ITAPDHUKOBU I'a30BE
B pamkuTe Ha OOmHOCTTA U 32 u3MeHeHne Ha Jlupektua 96/61/EO na ChBera.

On 16 April 2014 Parliament approved the agreement on the regulation of the Euro-
pean Parliament and of the Council amending Regulation (EC) no 525/13 concerning the
technical implementation of the Kyoto Protocol during the second period of commit-
ments to reduce greenhouse gas emissions, approved at the Conference on climate
change in Doha in 2012.

In the Republic of Bulgaria adopted the following important legal documents:

1) Law to curb climate change (CCL) Promulgated, SG. 22 of 11.03.2014, in
force from 11.03.2014;

2) Environmental Protection Act (EPA), (Gg. 91/2002, AMB. amend. Gg.
42/2011);

3) Energy Law (EL), (Gg. 107/2003, AMB. amend. Gg. 47/2011);

4) Law on Renewable Energies (LRE) (Gg. 35/2011);

5) Energy Efficiency Act (EE), (Gg. 98/2008 AMB. amend. Gg. 35/2011);

6) Financial management of disaster risk and insurance opportunities for adapta-
tion to climate change in Bulgaria, 01.07.2014;

7) Analysis and evaluation of the risks and the vulnerability of sectors in the Bul-
garian economy than climate change, 20.06.2014;

8) Third national plan for action on climate change for the period 2013-2020, ap-
proved by decision No. 439 of June 1, 2012, of the Council of Ministers;

9) Second national action plan on climate change 2005-2008

Climate change and the need to adapt to them put a number of questions in front of
public administration and development, whose solution is becoming more imperative
after each consecutive report of the IPCC from 1990 onwards. In this context, the Euro-
pean Commission published in 2007 a green paper "Adapting to climate change in Eu-
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rope — options for EU actions”, followed in 2008 by the white paper, which sets the
framework of the European strategy for adaptation to climate change and is accompanied
by an assessment of the impact of proposed policies in this area (Impact of Europea ' s
Changing Climate, 2008). In March 2012, enabled European Internet platform for adap-
tation to Climate change-ADAPT, and in April 2013, was adopted an EU strategy for
adaptation to climate change "(EC, 2013) %

Adapting to climate change can be directed either to reduce the potential impacts of
the effects of climate change on natural and human systems and the common
vulnerability to climate change, or to increase the capacity for adaptation. In respect of
policies related to climate change, there are different types of adaptation: an advanced,
autonomous and planned adaptation. Proactive adaptation is carried out before the effects
of climate change to be noticed, while autonomous adaptation does not constitute a con-
scious response to climatic stimuli but is triggered by environmental changes in natural
systems, as well as changes in the market or in the well-being of human systems. Contra-
ry to these two approaches, planned adaptation is the result of a deliberate political deci-
sion based on raising awareness of the fact that conditions have changed or are about to
change and that action is needed in order to restore, maintain, or achieve a desired state.

Key factors to support the ability for adaptation are: economic resources, technology,
information/awareness, skills/human resources, natural resources, infrastructure and
institutional support/management.

They feature the following types of measures and actions: predictable (proactive) ad-
aptation that takes place before the impact of climate change to be noticed, as opposed to
Jet adjustment, which is limited to taking action to alleviate impact after it happened.
Other types are so-called defensive/mitigation measures that seek to reduce the negative
effects, contrary to the opportunistic measures aimed at strengthening the exploitation of
beneficial effects.

Conclusion:

1. One of the most important problems facing the international community at present
is climate change, because it invariably affects the other global problems such as conser-
vation of biodiversity, the conservation of clean drinking water, protection of the sea and
the forests, poverty, the provision of food and good living conditions.

2. Combating climate change is not only a regional but also a global problem whose
solution is necessary taking measures of an international character. Member, national
planning policies, identify the right as an essential tool to prevent global climate change
and as a key instrument to ensure the universal efforts to evade the progression of this
rapid process of climate change®.

3. Climate change is a global problem, to overcome that global action at all levels
(national, regional and local) — on the part of Governments, business and each one of us
individually. The choice is ours — the right and obligation to act and to take advantage of
the opportunities of a low-carbon development, or to be idle witness to the changing life
of the planet, which will leave the legacy of generations after us. 22

20 Anton Popov and authors, analysis and evaluation of the risks and the vulnerability of sectors in the Bulgarian economy of
climate change-general part, operational programme environment 2007-2013, 15.

21 Carlson, J. International Environmental Law, Climate Change, and Intergenerational Justice. University of lowa Legal
Studies Research Paper, 2009, c. 76.

22 Third national plan for action on amendments change for the period 2013-2020, odobren by decision of the Council of
Ministers of the Republic of Bulgaria no 459 dated 1 June 2012, s. 35.
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4. 1t is envisaged that Member States of the United Nations in December in Paris on the
21st Conference of the parties to the UN Framework Convention on climate change to sign
a global climate agreement, binding all countries and entering into force by 2020, as well as
to find ways of increasing the proportion of the 2020 targets and actions for reduction of
emissions so the world has a chance to remain under the ceiling of 2 °C increase in tem-
perature. Of the new Treaty, which will succeed the current Kyoto Protocol, it is expected
that a more serious commitment from around the world — including the United States,
China and others to reduce emissions. It is expected to achieve a new, legally binding inter-
national agreement to address climate change for the period after 2020.
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Abstract: The report examined the changes occurred with the introduction of
doctrines and guidelines for planning of operations at the operational and tactical level,
by analysis of the main points of the group planning and management of the joint effects
on the process of joint identification and destruction of targets.

Keywords: planning process, targeting process, fires planning.

Planning purposes in operations in past military conflicts has always been an integral
part of the planning of fire defeat opponents. This process is occurring in sub planning
fire defeat of all levels, the process was mainly directed to the destruction of entire funds
with deadly effect, and the use of funds to non-lethal effect has been addition to the
results from the deadly effect.

Changes occurred in recent years, especially with the introduction of guidelines for
the planning of operations at the operational and tactical levels, require an assessment of
the need to carry out certain activities in the process of planning objectives as well as to
indicate its connection with process operational planning and identify the main points of
the group planning and management of the joint effects on the process of joint identifica-
tion and destruction of targets in the steps of the process of operational planning.

The co-determination and destruction objectives are closely related to the joint opera-
tional planning process. At the operational level information is obtained in the form of
notes or operational concept for the operation, which includes the mission, desired end
state, objectives and effects tasks for subordinates. For specific areas of planning, fire
support and joint identification and destruction of targets provide additional information,
including guidance on the planning process of joint identification and destruction of
objectives, and common priorities for the process itself. The planning process requires
careful coordination and synchronization. In the operations of the joint forces can simul-
taneously using conventional forces and special operations such the entire width and
depth of the joint operation area in linear and nonlinear construction. The direct and
indirect attacks against the opposing center of gravity must be aimed at achieving the
necessary operational purposes in accordance with the concept of the operation, while
limiting potential side effects in the next phases of the operation.

The integration and synchronization of deterrent action and maneuver commanders
support the maximum achieving the operational level. Within its zones to conduct opera-
tions, land, air and naval components can be specified for supporting or supported com-
manders to integrate and synchronize maneuver, joint fire support and deterrent action. In
addition, they define and plan objectives, priorities, effects and schedule impact. Com-
mander component defined as supported in the joint area of operation impact on targets
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throughout the area of operation and has responsibilities to plan and manage the process
of planning purposes in accordance with the priorities set by the commander of the joint
forces. These activities should be coordinated with the appropriate commanders compo-
nent commands. In the event that these effects have an adverse impact on other opera-
tions authorized by problem Commander of the joint forces. Planning involves analyzing
and understanding the interaction and connectivity of multiple systems at the operational
level (political, economic, social, informational, etc.) to determine the consequences of
the actions of forces. Planning purposes in the operations of the joint forces is carried out
in the general process of planning operations and follows its phases. The main processes
of planning objectives, determining the order of impact on them and the anticipated
effects is done in developing the plan for the operation as the beginning place in phase 1
and the end - with the development of the operational plan and its approval by the strate-
gic commander. Planning of operations of joint forces consists of eight steps.

Step 1 - “Initiating planning” was held with the aim to develop and maintain a cer-
tain level of awareness of the operational environment in order to ensure execution of the
operational assessments, estimates and opinions of operational performance of the strate-
gic commander. The main responsibility in this step brings the group for operational
planning of joint operations to be supported by all departments in the headquarters of the
joint forces, representatives of ministries, government, non-government organizations. In
this step, depending on the planned operation determines the type, composition and
timing of deployment of various groups and centers of the departments of the headquar-
ters of the joint forces and the relations between them. The desired outcomes of this step
of planning in response to the crisis are determining the need for deployment of an opera-
tional team communication and intelligence accountability in the area of interest and
assess the nature of the threats and risks. The bases for work in this step are the docu-
ments received from the Strategic Command. Such documents are:

- Initiating an order/directive;

- The strategic planning guidelines-guidance on the joint identification and destruc-

tion of targets and joint fire support;

- The concept of the operation or a sample thereof;

- Strategic goals for the impact.

In its activity the Group for Planning and Management of Cooperative Effects does
the foIIowmg (GPMCE):

Formation of the GPMCE;

- Studying all initiating documents;

- Send a request for additional information to the Group of intelligence planning, if

necessary;

- Makes an estimate of the time for the planning of the processes of joint fire sup-

port and joint identification and destruction of targets.

As a result of this step in planning is developing guidelines for joint identification
and destruction of targets for inclusion in the preliminary combat orders to subordinate
units.

Step 2 — “Mission analysis” starts on the basis of receipt of a warning order from the
Strategic Commander or his guidance for the initiation of advance planning, a project of
the strategic evaluation or project of the options for a military response. In this step, you
activate the group for operational planning for the joint operations, will be the warning
order to subordinate components. The group operational planning of the joint operations
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carried out analysis of the task to be performed, the time available, the political objec-
tives, desired final State, the potential military and non-military factors, the need for
external coordination and additional instructions. In this steps the group to deploy for a
comprehensive assessment of the operational environment. The results of the analyses
and activities in this step can be the following:

- Development and giving the warning order to the components;

- An analysis of the mission, based on the assessment of the Commander of the joint
forces;

- Preparation of proposals for military option for a response from the joint forces af-
ter receiving suggestions from the commanders of the components and sending
them to the Strategic Commander.

Incoming information about the group in this step is:

- Certain critical conditions (points) and operation phases of the operational model;

- Received an integrated database for the purposes of the operation in the area.

- The Group continues its activities as: determines the operational effects and ac-
tions;

- Develop criteria for prioritizing the objectives;

- Preparation of information for inclusion in the mission analysis briefing related to
the joint determination and destruction of targets;

- Participate in the analysis of critical points and the Centre of gravity by phases and
lines of operation;

- Preparation of joint guidelines for the identification and destruction of targets for
inclusion in the guidelines of planning Commander;

- Develop a list of prohibited purposes of impact, when entering information in ini-
tiating documents.

Step 3 — “Development of options for action”.

This step starts upon receipt of the strategic assessment of the crisis, the military op-

tions to reply or instructions on the planning of strategic commander.

The operational planning group of joint operations on the basis of the work of the
group for a comprehensive assessment of the operational environment (designated opera-
tional objectives, operational centers of gravity (own and the opponent), critical ability,
critical requirements and critical points) determines the lines and the phases of the opera-
tion and developed an operational model for the planning and management of the opera-
tion.

The planning and management of the joint effects-based criteria for success to
achieve the operational objectives and the results of the analysis of all the active parties
in the theater of operations of the group for the operational planning of joint operations,
determines the operational effects to be achieved for the implementation of the designat-
ed Commander of operational objectives.

Offers appropriate use of funds for a joint fire support on the conditions laid down in
the operational model phases and lines of operation. A key role here holds the joint iden-
tification and destruction of targets by liaison officers component commands and those
for senior staff. Jointly defining activity and destruction of targets is a summary of the
requests from the component commands and distribution objectives integrated in the joint
list of the priority objectives of the joint coordination group for the identification and
destruction of targets to the beginning, and in the course of the operation in accordance
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with the capabilities of crossfire and percussion means of participating in the various
phases and lines of operation component commands.

Specific activity of GPMCE is as follows:
An analysis of additional incoming intelligence to be used in the development of
options for action;
On the basis of the operational model and options for action the opponent discuss-
es possible lists of goals for each option for action, taking into account the critical
points and the Centre of gravity;
Started the development of a matrix for the management of the impact;
Analysis of forces and means of intelligence and impact for their appropriate use
for each option for action;
Analysis, how to act on the critical points and the Centre of gravity for action for
each variant;
Proposal for the use of non-lethal and lethal forces and means of influence on the
discussed options for action;
Support group for intelligence planning in the development of options for action of
opposing forces;
Assist the joint operational planning group in the development of their options for
action;
Developing a request for airspace management;
Draw up a proposal for the desired operational effects on phases of the operation;
Shall draw up a proposal for the priorities of the effects on phases of the operation;
The objectives allocated between the components.

The end result of this step have developed options for use of forces and means of
jointly defining the objectives and destruction in each of the options developed for the
action of its own forces and resources.

Step 4 — “Analysis and simulation on the options for action”.
Activity of GPMCE is as follows:

Updating of all lists of purposes depending on the specific conditions of the opera-
tional environment;

Clarification of the criteria for the nomination and prioritization of the objectives
in the area of operation;

Specify the tasks of the joint fire support;

Start of the development of the synchronization matrix of objectives;

Specify the measures for efficiency;

Assessment of the effects after impact on the objectives of each option for action
of opposing forces;

Assessment of the effects of the main actions of troops for each version of own
troops;

Proposal for the use of non-lethal and lethal forces and means to achieve the re-
quired effects on any option for action.

A proposal by the Commander of the joint forces on how to use the powers and
means of intelligence and the impact each option for action;

Step 5 — “Comparison and assessment of the options for action”.
Activity of the GPMCE lies in:
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Participation of experts from the Group during the comparison of each option for
action;

Updating of lists of purposes depending on the new intelligence information;
Offers options for the use of forces and means of impact on the objectives of each
option for action;

If necessary, report the pros and cons of the use of forces and means of impact on
the objectives of each option for action;

Offers a line of impact on objectives, what forces and means of joint fire support
to use, use of lethal and non-lethal forces and means and what effects will occur
after the impact on the objectives in the area of operation;

Step 6 — “Approval of option for action”.
The activities of GPMCE lie in:

With experts involved in approving the option for action;

Finally being developed all lists with goals, impact matrix in targets and joint syn-
chronization matrix;

Final tasks are developed and the schedule of the joint fire support;

Final performance measures are being developed,;

Develop the use of forces and means for the establishment and destruction of the
objectives set out in the approved option for action; In applying the method of
parallel work to give prior martial orders/orders to subordinate formations;

Step 7 — “Developing the concept for the conduct of the operation” and “Plan of
operation”.

Activity of GPMCE:
Updating lists of objectives and the plates under the new intelligence information;
After validation of the concept of operation and rules for use of force completes
the establishment of lists of objectives;
Coordinate the sequence of effects in phases, objectives and stages of the opera-
tion in accordance with the operational model in order to ensure freedom of action
and implementation of operational effects;
Coordinate operational effects through consistent impact on objectives;
Prepare Annex and coordinating instructions of the joint fire support as an integral
part of the concept of operation of the joint operational forces.

Step 8 — Evaluation and review of the plan for the operation.
Activity of the GPMCE lies in:

Participates with experts from the group in the evaluation and revision of the plan
for the operation, if necessary;

Constantly analyze and update all lists/plates with goals after receipt of new intel-
ligence information;

If the operational environment is developing a proposal for the use of forces and
means of influence on the targets;

Through experts provide expertise for planning purposes in the functional groups
in the headquarters of the joint task force.

Planning is the main process performed by an expert group for planning and

management of the joint effects. This process is a support process in planning the
operation.
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Planning of targets is a key process performed by the experts in the planning and
management of the joint effects. This process is a process planning in support of the
operation. The planning process is a fundamental factor for the success of the operation
of the joint forces. The realization of the process of planning the goals expressed in the
various means of destruction as a priority of the opponent, as well as in the conduct of a
complex of measures for the conservation of its resources.

The experience of modern armed conflicts shows that the effective planning of objec-
tives in operations resulting in sharply increasing degrees of destruction of the gangs at
the enemy, inflicting certain losses and reduce his potential battle to the level requested,
and, in certain cases, through destruction of critical priority objectives and targets of high
value are achieved and the objectives of the operation.
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Abstract: The integration of information is becoming a major problem worldwide and is essen-
tial for dynamic business and public sphere, regardless of whether an organization is small, medium
or large. The purpose of this paper is the study of the problems in the application of information
systems and offering integration model to improve the parameters of their operation.
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YBoa

OOMsiHaTa Ha JaHHH W WHPOpMAaIys € OCHOBHAa (DYHKIUS Ha HH(OpMAIMOHHUTE
CHCTEMH U € C H3KIIIOUUTENIHO Ba)KHO 3HAYEHHE 32 JIOTHCTUKATA.

PazButnero Ha MH(GOPMAIIMOHHNUTE TEXHOJIOTUH Mpeara HOBU Bb3MOKHOCTH 32 U3-
rpak/iaHe Ha B3aHMOBPB3KHUTE IIPH OCHIIECTBSIBAHE HA JIOTHCTHKATA. Benuky pemenus B
CBHBPEMEHHHTE OpTaHM3aluy, 00adye ce HYXIasiT OT OOCKTHBHA, TOYHA, JOCTOBEPHA,
JOCTBITHA M HaBpeMeHHa nHpopMmanus. Llenta Ha cbBpeMeHHHTE NHGDOPMAIIMOHHU CHC-
TEMH € JIa OCUTYpPsiBa HHPOPMAIHS C TE3W KauecTBa.

Taka OCHOBHHUTE 3amaul Ha JOTHCTHYHHTE MEHHMKBPH ca Ja pa3depaT Mpenu3BUKa-
TeJICTBaTa Ha I1a3apa | Jla OCUTypAT MPAaBIIIHOTO yIpaBJIeHHE Ha TOTOKA OT HH(OpPMAIHSL.

OunocodusiTa Ha JTOTUCTHKATA € B HAIMIHETO HAa TOYHHS NPOIYKT, HA TOYHOTO MsC-
TO, B TOYHOTO KOJIMIECTBO, TOYHO HABPEME U C MHHUMAJIEH Pa3Xxo. 3a peaan3anusiTa Ha
Ta3u ¢unocopus OCHOBHO 3HaYeHHE MMa MH()OPMAIIMOHHOTO OOCTY)XBaHE Ha JIOTUCTH-
KaTa, KOETO Ce OCHOBaBa Ha W30paHaTa JIOTHCTHYHA TEXHOJIOTHS U ChOTBETHUTE MH(OP-
MalMOHHHU CHCTEMH.

Mo Hamre MHeHHE HHPOPMALIMOHHUTE CUCTEMH, Oa3UpaHH U 0OCITY)KBAIU JIOTHCTHY-
HUTE TEXHOJIOTUH ce 000co0sBaT M (PYHKIMOHUPAT KaTo MHPOPMAMUOHHH JIOTHCTHIHH
CHCTEMH.

B nocneganTe ronuHM, obade ce odepTasa, e enHAa MH(OPMAIMOHHA CHCTEMa He
MOXe /1a 00XBaHe BCHYKH JIOTHCTHYHU IIPOIIECH M KaTO KPaeH Pe3yITar - He € JOCTaThu-
Ha. B cbIioTo Bpeme, BBIPEKH HACHTEHHS Mas3ap OT COPTyep MPOIYKTH 3a 00CIyKBaHEe
Ha MH(OPMAIMOHHUTE HYXIM Ha OpraHM3alMsATa, HAMAa CHCTeMa, KOSTO Ja oOXBalia
BCHYKH TIpollecH. B Tasm Hacoka ce mojaraT OTpOMHM YCHJIWS, HO O MOMEHTa He €
MOCTUTHAT 3aJI0BOJIMTENICH pe3ynrtar. He ce Bmkaa M B GIM3KOTO (a2 MOXKe OU M B IO-
JlaJevdHoTo) Obemme fa Oble peann3upaH TakbB MPOeKT. ToBa, OT CBOS CTpaHa Hajara
OpraHM3alMUTe Ja BHEAPSIBAT MOBeUYe OT €AHa MH()OPMAIMOHHA CUCTEMA, a HE PAIKO H
caMH J]a HHBECTHPAT B Pa3pabOTBAHETO Ha TaKHBa.

Otnenaute HHGOPMAIMOHHE CHCTEMH CHXPaHABAT HH(POPMAIHA 3a MPOIECH B CBOS
6a3za oT jaHHHU, Oe3 0Oave 1a Ch37aBaT BH3MOXKHOCT Ta3u MH(opMaIus aa Obae croe-
sieHa. ToBa BoAM A0 peAnlla HEraTUBHU MOCIEAMLIN U 3aTPYyAHABA PAaBUIIHOTO (byHKLm—
OHHMpaHEe Ha OpraHu3alysiTa KaTo LsUI0. B pe3ynrar - ce Hamara HeoOXOIMUMOCTTA Ja ce
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pa3paboTi Mojen, KOMTO Ja CHHXPOHW3UpPa W WHTErpupa MH(POpMalusATa B U U3BBH
OpraHu3aIHsATA.

WuTterpanmsara Ha uHOpMANMATa ce MPEBBPHA B OCHOBEH MPOOJIEM OT CBETOBEH
Maad ¥ € OT MBPBOCTENIEHHA Ba)KHOCT 32 JUHAMHYHO pa3BUBAIIMS ce OM3HEC U odIec-
TBeHa cepa, HE3aBUCHMO OT TOBa JaiM [aJieHa OpraHM3alMs € MajkKa, CpelHa HIIH
romsimMa. TeHAeHIusITa TONeMHA MEXKIYHApOIHA KOMITAHUHU Ja MOJI3BaT UH(OPMAIIHOHHH
CHCTEMH 32 ONTHUMHU3ALMs Ha JOTUCTHKATA C I[e]l HaMaJsiBaHe Ha OMEePAaTHBHUS Pa3Xoxd U
MMOBHIIIABaHE HUBOTO HAa OOCIY)XBaHE C IIeNl YBEINYaBaHE HAa KOHKYPEHTOCIIOCOOHOCTTA
BCE TM0-YECTO ce HaOII0aBa U Ha Obarapckus nazap. OCHTypsIBaHETO HA KOHKYPCHTHA
“HPOPMAIOHHA cpelia B M M3BbH OpraHU3alUATa TapaHTHpa HelHATa KOHKYPEHTOCIIO-
CcOOHOCT Ha BCUYKY HHBA M Ch3J1aBa OC3CIIOPHU MPEANMCTBA 32 Pa3BUTUE U PACTEXK.

IenTa Ha HacTosMIaTa pa3paboTKa € U3CIeABaHe Ha MPOOJIEMHUTE TPH MPUIOKCHHE-
TO Ha MHPOPMALMOHHUTE CHUCTEMH W MpEAjaraHe Ha MHTETPAllHOHEH MOJEIN 3a 1M0100-
psiBaHe Ha IMapaMeTPUTE Ha TIXHOTO (QYHKIHOHHPAHE.

1. IlpoyuBane mpmji0KeHHETO HAa MHGOPMANMOHHHUTE JOTHCTHUIHH CHCTEMH B
OpraHu3aluuTe.

Ipemnarannte Ha Obarapckust masap ERP wmHbopmammonnn cucremm ca cbe
JIOKa3aHO HPHJIOKEHHE B JOTHCTUKaTa. [lomsuTe ca Oe3CHOpHM - ONTHMH3alUs Ha
pasxoauTe, pPBCT B NPUXOAWTE, NMPUTOK HA CBEKM MApUYHH MOTOLM, T'CHEPHPAHH B
ClIeJICTBHE Ha MUHUMHU3HPAHUTE PA3XOAU U YBEITMYCHUTE IPUXO/IH.

3a LeuTe Ha HACTOSIIETO M3CJIC/IBAHE € MPOBEJICHO MPOYYBaHE, Upe3 aHKeTa C el
aQHAJIM3 Ha TNPWIOKEHUETO Ha MH()OPMALMOHHHU JIOTHCTHYHU CUCTEMH B OPTaHU3al[MUTE
(Codus rpang u Codwuiicka obmact). [IpoyuBaHeTo € MpoBeIEHO B OpraHM3alld B U
U3BBH cepaTa Ha MAaTEPUATHOTO IPOU3BOACTBO. B mpoyuBaHeTo yuacTBar opraHu3anuu
OT OOIIECTBEHUS CEKTOP M MAJIKH, CPEIHHU M TOJIEMH NPEINPUATHS OT Pa3iIMIHU On3HEC
cdepHu — IPOU3BOACTBO, THProBus, ycuyru.[1]

Llenta Ha aHKeTaTa € Jla ce MPOBEPU CTENEHTa HA Pa3BHTHE M MPWIOKEHHE Ha WH-
(bOopMalMOHHNUTE JTOTHCTUYHU CHCTEMH B CTOTIAHCKHS JKMBOT Ha CTpaHaTa U 3HAYCHHETO,
KOETO OpraHM3alMUTE OT/AABaT HAa MH(POPMAIMOHHHUTE JIOTUCTHYHH CHCTEMHU KaTo Ipei-
MOCTaBKa 3a MOA0OPsIBaHE Ha CBOATA JICHHOCT.

AmnKeTaTa ce cberor OT 15 Berpoca. OOekT Ha mpoyuBaHe ca 10 opranmzarun. Crio-
pexn Kputepus ,,0poii Ha IepcoHaa”, U3CIeBaHUTE OPTaHU3ALMH Ce PA3IPEIENAT B TPH
OCHOBHHM TPYIH: TOJIEMH — 2; cpeanu — 5; Manku — 3. OT TAX, B 00IECTBEHHsI CEKTOp ca
2 — romsiMa M CpelHa OpraHW3alys, B IIPOM3BOJCTBeHaTa cdepa ca 2 — 1 romsimo u 1
Cpe/IHO MpEeANpUsTHE, B ThProBekara cdepa ca 2 — 1 cpenHo U 1 Manko npeanpHsTHe U B
chepata Ha ycayrute ca 4 — 2 cpeHH U 2 MAJIKA TPEIIPUSITHS.

OT npoBeieHaTa aHKeTa U PE3yJITaTUTE OT Hest MOTaT Jja Ce HAalpPaBAT CIEIHUTE M3-
Boau:[2]

» HesaBucumo OT BHAA M pasMepa Ha OpraHU3alUNTe, BCHYKN H3MON3BaT codryep
3a JIOTUCTHYHUTE MPOLECH, KOMTO HAi-4ecTO ca CBbP3aHH ChC CUYETOBOMIHH,
CKJIaJOBH, TPAHCIIOPTHU, YIIPABJICHUE HA YOBCIIKH PECYPCH, ACITOBOJAHU U APYT'U
onepauuy. [ToBeueTo opraHu3aiyu onpeaensiT Opos Ha HHGOPMAIMOHHUTE CHUC-
TEMH, KOMTO M3IOJI3BAT 32 ONTUMAJICH Ha TO3H eTall.

» Tlo-romsiMara 4acT OT OpraHM3alMUTE HE TPABST aHAIU3 Ha HH(POPMAIIMOHHUTE
CHCTEMH, PECIIEKTUBHO HH(OPMAIL[MOHHATA Cpe/la, KOETO OT CBOsI CTpaHa Hajara
U3BOJIA, Y€ T HSAMAT SICHOTa OTHOCHO IOJI3UTE B Ta3H Mocoka. OCHOBHA MPUYKHA
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¢ suricara Ha 100pa MHpOpMalHOHHA KyJITypa, KOeTO [0Ka3Ba Npa3HHHA B 3Ha-
HHETO U OrpaHHYaBaHE Ha B3MOXKHOCTHUTE 3a Pa3BUTUE U IOBHUIIAaBaHE Ha edek-
THBHOCTTA.

» Bonpeku ronemust Opoit Gpupmu, TpOH3BOUTENN Ha HHPOPMALIMOHHHU JIOTHCTUYHA
CHCTEMH U TIPWJIOKEHHUsI, KaKTO M ToJeMus Opoii mpemutarann copryep IpOayKTH,
MIOBEYETO OPTaHU3aLMU CAMH II0JIaraT YCHIINS U HHBECTHPAT B COOCTBEHHU IPOCKTH,
KOHTO J1a MOKPHUAT Hy)KAWTE Ha OpraHu3anusTa. ToBa OT CBOSI CTpaHa Pa3BHBA HH-
(bopMaloHHaTa CTPYKTYpa, HO Ch3[aBa M CHOTBETHUTE 3aTPYIHCHHS.

» BcHYkd OpraHu3alyy BIKAAT 11032 OT HHPOPMALHOHHHUTE JOTHCTUYHUTE CHC-
TEMH, KaTO MMOBEYETO OT TAX Ca FOTOBH Ja OCHUTYPAT (MHAHCOB M YOBEIIKH pe-
cypc 3a pa3paboTBaHe Ha HOBH NPHJIOKEHHS. ToBa ce ABDKMA Ha MOJIC3HOCTTA,
KOSITO HAMUPAT B CHCTEMHTE M NPHIOKEHHUSATA, U HENPECTAaHHO HAPaCTBAILINTE
HYX[IH, ONIPE/ICTICHH OT TMHAMHYHOTO Pa3BUTHE Ha Cpefara.

» MHOro Majka 4acT OT OpPraHH3alHUTe H3IIOI3BAT BE3MOKHOCTUTE, NPEIaraHu
OT HHOOPMAIMOHHHUTE TEXHOJIOTHH 3a MHTerpanus Ha MHOOPMAlHOHHUTE pe-
cypcu. Te HAMAT SCHOTA 32 BB3MOXKHOCTHTE, KOMTO C€ MpPEIaraT OT BUCOKHTE
TEXHOJIOTHH, HO BBIIPEKU TOBA HAMHPAT 110J13a B 00CIMHSBAHETO HA CHCTEMHTE U
MPHIOKECHHSATA.

» OpraHu3aiyuTe B MO-roJIsIMaTa CH YacT HE MM03HABAT MHCTPYMCHTHTE 338 MHTET-
paryst, TOSCT HE 3HAIT KaK MOYKe Ja HHTerPHPAT HHHOPMALHOHHHUTE JTOTHCTHIHH
CHCTEMH ¥ MPHJIOXKEHHsT, KOETO He MO3BOJISIBA 14 CE Pa3BHBAT B PABHJIHATA Ha-
coka. Bopopekn TOBa He3HaHHE, BCHUKM OPTaHM3alMi OWXa MHTETPUPATIN WH-
(bOpMAIMOHHHUTE CH PECYPCH MPH BB3MOYKHOCT.

2. HnTerpanmoneH moaen.

CrpaternsitTa Ha JIBITOCPOYHUS YCIEX IpeJroyiara M3IoJI3BaHe HAa WHOBALMOHHUS
MIOTEHIMAl 32 OCUTYPsIBaHE Ha B3aMMOJACHCTBHE MEXIy Pa3INYHUTE YJaCTHHLHU B WH-
(hopManMOHHUTE MPOLIECH ¥ KOHIIEHTPUPAHE Ha TEXHUTE PECYPCH.

IMpe3 mocnemauTe TOAMHYU ce 000c00sMBa MazapHa HUIIA 32 MPEATaraHe Ha WHTETpa-
IIIOHEH coTyep, KOWTO 1a OTrOBOPH Ha HApPACTBAIIUTE HYKAU OT HHTETPHpAHE Ha Beue
BHEJPEHU CO(TYSPHU NMPUITOKEHHUS B OPraHU3aINATA.

ToBa Hanara HeoOXOJMMOCTTa OT MpeJUIaraHe Ha MHTETPAIIOHEH MOJEN, KOHTO 1a
Ob/le ¢ MIMPOKO HPHIOXKEHHE, W Ja ObJe JOCTBIIEH, KaKTO 3a TOJEMUTE, Taka U 3a
CPEeTHUTE U MAJIKUTE OPTaHNU3alUH.

Pa3paboTeHHAT U Ipe/uIaraH HHTerpanuoHeH Mojes (ITbJIHOTO HAMMEHOBAaHHE Ha HH-
TerpallMOHHUsT Mojen € uHTepdeiic 3a mpuwiokHo mnporpamupane (Application
Programming Interface — API)) npexacrasnsBa uaTepdeiic 3a pa3pabOTIUIH U POTPAMHIC-
TH, Upe3 KOUTO ce Ch3lIaBaT MPUIOKEHHUS U copTyep HHCTpyMeHTH. Tol ce m3rpakaa ot
pa3IYHN MOIYJM 32 M3BIMYaHe Ha WH(opMmarws 3a: 00paboTka (TpaHchopMamus); ChX-
paHeHre; BbBeXKIaHe; CHHXPOHHU3AIMS Ha TpaHC(eprUpaHeTo Ha JaHHH 1 uH(opmarus.[3]

MogenbT naBa BB3MOXKHOCT 3a Cb3JaBaHE Ha pas3IMYHM codTyep Mozenu 3a
UHTETpalys Ha MPUIIOXKECHUA U CUCTEMHU.

[IpemiaraHusT NPOAYKT UMa CICAHUTE MPETUMCTBA P/ CHIIECTBYBAIIUTE OCEra
QITEPHATUBU:

» CPOKBT 3a HHTETpaLys 1[e 3aBUCH EIHHCTBEHO OT HY)KAUTE Ha OTPEOUTEIS;

» CTPEMEXbT € Pa3XOIHTe 10 NPOCKTA J1a ObJaT U3KIFOYUTEIHO 3aHWKECHH;

» MHHHMaJEH PUCK OT HEYyCIeX Ha MPOeKTa.
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IIpunaranero Ha MHTETPALIMOHHMS COPTYep HE M3HUCKBA HYXJa OT OIHT B pea-
JI3aLKATa Ha CJI0KHU MHTErPAlMOHHU IIPoeKTU. C HEro Morar ga ce pealn3upaT KOMII-
JIEKCHH MHTETPAIlMOHHH MIPOEKTH, OarosapeHue Ha OOIUTE TOYKHU 32 JOCTHI. Bb3Moxk-
HOCTHUTE 3a UHTETpalus, Ype3 MpesIaraHus MoJel ca mpeacTaBeHu Ha Ourypa 1.

OHNAWH NOPTANMK MOBWINHW NPUNOXEHWA NET NPHUNOXEHWA

PABOTHW NOPTAK CRM CO®TYEP

MHTErPALMOHEH

KNMEHTCKK NOPTANHK M OH EJ'I

PABOTHW NMOPTAIK

ERP CUCTEMM

CHETOBOACTBO

COLMANHKA MPEXW ONEPALUWOHHKM CUCTEMH KOHTAKTH

(I)nrypa 1. BSal/lMOBp'bSKl/l, OCHIICCTBSAIBAHU OT HHTErPALlUOHHUSA MOEJI.

Ot Qurypa 1. e BUIHO, 4Ye ABYIOCOYHATa HHTETpalls B PEaJHO BpeMe € Haii-
CJIOXHUS ¥ B CBIIOTO BpeMe Hal-(pyHKIMOHAIHUS THUIl WHTerpanus. Tasu MHTerparus
paboTH Ha MpPUHIUIA 3asBKa-OTTOBOP, KaTO MO TO3HM HAYHMH C€ pelIaBaT MpoOJIeMHUTe C
JHICaTa Ha KOHTPON M oOpaTHa MH(OpPMAIMs M HE C€ HM3UCKBA WHTEPBEHIHS HIIH
y4JacTHe OT CIIYXKHTEI, 3a Aa (PyHKIHOHNPA HOPMAITHO.

[MpuHIMIBT Ha MO3UIMOHUpAHE HA MOJeNa B MH(OpPMAI[OHHATA CHCTEMa Ha eIHa
opranusanus e rnoxaszad Ha Gurypa 2.

HHCTPYMEHTU 3A YNPABNEHUE XAPQYEP

LEHTBLP 3A
KNUEHTCKY MPUTIOXEHUS OEPABOTKA COOTYEP

HA JAHHW
CODTYEAP NOPTANK CEPBU3

(I)urypa 2. l'[o3mm0}mpaﬂe Ha UHTErPpallHOHHUA MOJE] B HH(I)OpMa[IPlOHHaTa
cucreMa.

Ha ®wurypa 2. ca mokazaHu Bb3MOKHOCTHTE Ha MOJENa 33 HHTETpalus ¢ HHppacT-
PYKTypaTa, CEepBH3UTE U MPHIOKEHHUATA. [[PEUIOKEHMSIT MOIEN MO3BOJISABA J1a CE OCH-
[IECTBH HENMpPeKbCHAT MHGOPMAIIHOHEH OOMEH B PeajiHO BpeMe, KOEeTO OT CBOSI CTpaHa
BOJIH JIO TIO-TOJsIMA (PYHKIIMOHAITHOCT 110 BCHYIKM HUBA HA OPraHU3allUsiTa U ONITHMH3HPA
OH3HEC MPOIECUTE.

CucremMaTta MOXe J1a TOJUTbPKa HIKOIKO (hopmara 3a 0OOMEH Ha JIaHHUTE B 3aBHCH-
MOCT OT HY:KAHTE Ha KJIHMEHTUTE. TO3M MOJEN TMpeiara Bb3MOXKHOCT KIMEHTHTE fa
noyy4aBat u o0paboTBaT HEOOXOAUMUTE JaHHHM, CIIOPE/ CBOUTE LeIH M HHPOPMAIHOH-
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HU HyX1H. braronapenue Ha JOKyMEHTHPAHUTE XapaKTEPUCTUKH HA BXOJSIIUTE JaHHH,
nH(OpMaIMOHHaTa CHCTEMa MOXE Jla M3BBPIIN KOHKpeTHa 00paboTka KOPEKTHO U Ja
W3BBPIIN NPaBUIHUTE JeHCTBUS. PecriekTuBHO, cien Ta3u 006paboTka, JaHHUTE MOTaT Ja
Ob/IaT NPEHACOUCHHU KbM JPYTH CUCTEMH U NPUIIOKEHHS, HE3aBUCUMO OT MO3HILMOHUPaA-
HETO UM B WM U3BBbH OPTaHU3aLMATA.

CxeMaTHYHO MOJENBT € TpeacTaBeH Ha durypa 3.

MAPTHEOPH, MOTPEEUTENH, KNMEHTH

YBE MPUNOXEHWA | MOBWUNHW NPUNOXEHWA N OBNAK CEPBU3HW NAKETU MATHBOPCKW NPUNOXEHNA

UHTEP®EWC 3A NPUNOXHO NPOrPAMUPAHE

CEPBU3

®urypa 3. UHTerpanuoHeH MojaeiI.

OcHoBHaTa (YHKIMS Ha TMpeNaraHds MHTCTPAIMOHCH MOJEN Ch3llaBa W Haii-
Ba)KHATA MY XapaKTePHCTHKA, 8 IMEHHO - OCHTypsiBaHe Ha 001112 TOYKa 32 I0CThII.

Ha Ta3u 0cHOBa MOJETBT MPEIOCTABS CIICAHUTE ONEPATHBHH Bb3MOKHOCTH:
OcwurypsiBaHe Ha 0011a TOYKA 32 JOCTBIT;

Teopernuno Ge3kpaeH Opoit mOTpeOUTENH;
IapanTHpaH MOJEN Ha BXOASIIATA M U3XOAs1a HHopMaIus;
ABTOHOMHOCT Ha TOYKHUTE 32 JIOCTBII (BCSIKa pabOTH HE3aCHCHMO OT JpYrata);
BB3MOXKHOCT 32 CEMAaHTHYHO pa3/ieliCHUE Ha TOUKUTE 32 JOCTBII,
BB3MOKHOCT 32 B3aUMOOTHOIIEHHUST HA TOYKHUTE 32 JIOCTBIT;
BB3MOKHOCT 3a OCHTypsIBaHE HA pa3lHYHU BEPCHH Ha codTyepa, Upe3 HOMEp
Ha BEPCHSATA KaTO OCHOBHA TOYKA 3 JOCTBIL,
BB3MOXKHOCT 3a BKIIOYBaHE W H3KIIOYBaHe Ha MoTpeburenu (cucreMu u
TIPUIIOKEHHST) [0 BCIKO BpeMe B 3aBUCHMOCT OT HYXKIUTE, KAKTO U Ch3JaBaHe
Ha aBTOMAaTH3HUPAaH Ipolec 3a ToBa (A00HAMEHTEH TUIaH);

v' Bbp30 HaarpaxaaHe, Upe3 Ch3aBaHe Ha HOBM TOYKH 34 JIOCTHIL.

[peanoxkeHnsAT MOJICNT 32 HHTErpalusl Ch3/1aBa Bh3MOXKHOCT 32 HHTErpanus Ha Mpe-
BapUTEITHO BHEIPEHH COPTYCPHH MPOAYKTH, KAKTO U BKJIIOYBAHETO HA HOBH 0€3 PUCK OT
3ary0a Ha uH(popMarus, KoATO KbM MOMEHTA € ChOpaHa, 00paboTeHa U ,,CKiIaupana’”.

Upes Mojera ce Mo3BOJIsiBA HAa BCHYKH JKEJIACII yYaCTHUIN B OU3Heca Jia ce WHTer-
pupar B 00mia nH(popMaMOHHA CHCTeMa, U3rpajeHa Ha MPUHIUNA ,,BCEKH KbM BCe-
KH”, 9pe3 KOWTO ce Ch3/laBa HOBa OM3HEC JIOTHKA.

Ipu ch3maBaHe Ha Mojena € HeOOXOMMO JIa Ce IMOCOYAT MPOIEAYPH, 0 KOUTO Ja
ObJc Ch3MANCH M MPUIOKCH HA MPAKTHKA, TOSCT HEOOXOMUM € alfOPUTHM, KaTo 4pe3
HEro ce Ompenelis MOCIeAOBATeIHOCTTa Ha aeiicTBUsTa. Llenta Ha anropuThMa € Ja
HOJIOXKHM OCHOBaTa Ha OOIIM HpaBmiia, BBPXY KOSATO Jla Ce HAaATrpakaa BCEKU OTHeIeH
(uacteH) ciry4ai.

ASANANENENENEN

AN
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[MpemmaranusaT MHTErpalioHeH MOJEN ce CTPEMH Ja Nomo0pu codTyepHara apXu-
TEKTypa, CbBMECTHMOCTTA, (YHKIIMOHAIHOCTTA, MOJAPHKKaTa, Au3aiiHa u npyru. [loi-
3aTa ce M3pa3sBaT B NOBHINABaHEe Ha ¢()EKTHBHOCTTa Ha WH(OPMAIIMOHHHUTE PECypcH,
KOUTO MOJIIOMArat OCTHUI'aHETO Ha LeJMTE Ha OPraHu3alusiTa.

ITo Hame MHEHHE, BHEPSIBAHETO HA MPEAIOKEHUS MHTEIPALIMOHEH MOJEN U3HCKBA
CIIEZIBAHETO Ha AITOPUTHM, KOWTO BKIIIOUBA MOCJIEA0BATEIHOCTTA U CHIIIHOCTTA HA HEOO-
XOAUMHUTE Tpoueaypu. — durypa 4.

NNAHUPAHE HA MOJENA

MPAKTUYECKO U3rPAXIAHE

OTYWUTAHE HA PE3YNTATH

CepBnaHa noanpbxKa p TexyLu MOHUTOPHHI OnpenensHe Ha BbaMOXHOCT 3a pasBuTHe MepuoaoyeH aHanks Ha ChCTOAHKETO

®durypa 4. AITOpuTHM 32 BHePSIBaHe HA HHTeTPANMOHHHS MO

B’LHpOC’LT CbC CUTYPHOCTTA Ha I/IH(I)OpMaLlI/IHTa BHHAru CTou Ha MNPEACH IUIaH, TBH
KaToO OpraHusaluuTe Cc€ CTPEMAT MAKCUMAJIHO Ja 3alluTAT PIH(l)OpMaL[I/IOHHI/ITe cu
CUCTEMHU OT BHbHIIIHU U BBTPEIIHU ITOCEraTeJICTBA U 3JIOHAMEpEHA HaMeca.
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[NpennaranusT MHTETPAIIOHEH MOJIEI I103BOJSIBA HA OPTaHU3AIMKTE Jla Pelar mpoo-
JIEMHTE, CBBP3aHH ChC CUTYPHOCTTA Ha HH(OPMALHATa B TPH OCHOBHU HANIPABJICHHS:

» IlocTostHeH o6MeH: 3anara ce B CaMOTO Ha4ayo NPH IPOEKTHPAHETO Ha HHPOP-
MalMOHHATa UHPPACTPYKTYpa, KATO OCHOBHATA LIeJl € MHHUMHU3UPaHE Ha MIEPHOIUTE Ha
HepaboTOCTIOCOOHOCT.

> IsnocTHOCT U KOHPHAEHINATHOCT: 3alIUTaTa Ha JAHHUTE CPELly MaHUITyJIa-
LIUsl WM HEIPaBOMEPEH JIOCTBII € OCHOBHA 3a/ia4ya B eMHHAaTa MH(POPMAIMOHHA Cpefa,
Ipe3 KOSATO ce IpeHacsl KPUTHYHA M KOH(HAeHInaaHa WH(POPMaNus, Upe3 pa3IndHI
(dopmu Ha myOnMYeH IpeHoc (BKIIOYNTENHO U Ipe3 VHTepHeT).

» CHrypHOCT: IICHTPAIM3NPAHO YIIPABICHUE 3a JOCTHI Ha MOTPEOUTEIUTE U OTO-
pU3ays KbM BCUUKH CHCTEMH U ITPUIIOKEHHS.

MoskeM aa 060011MM, Ye CUTYpHOCTTa Ha HHGOPMAIMATA € OT TOIIMO 3HAYCHHE 32
BCsIKa OpraHM3alysl, HE3aBHCUMO OT cdepaTa B KOSTO pa3BuBa AeitHocTTa cu. HHbop-
MAalMOHHUTE CUCTEMHU Ca U3JIOKEHHU Ha €XKEIHEBHH PHCKOBE M ca OOEKT Ha MOCTOSHHH
aTakKy, KOETO BOJM A0 HEOOXOAMMOCT OT OCHTypsIBAaHE Ha ISIIOCTEH MEXaHH3bM 3a KOHT-
POJ U 3aIUTa Ha HHPOpPMAIIHATA.

Ha 6parapckus copTyepeH mazap B MOMEHTA NPEAJIaraHeTo Ha CXOAHH IIPOAYKTH €
OTpaHWYEHO, HO TO CJeABa Makap W OABHO CBETOBHUTE TEHICHIMH. [loi3uTe OT TakbB
BUJI TIPOAYKT ca OE3MOpHU, HO NMpeAaraHeTo Ha CXOAHH MPOXYKTH Ha Ia3apa TelbpBa
L,IpoxoXKaa”.

Io Hame MHEHME, IPEUIATaHUST B HACTOSIIHS TPy WHTETPALOHEH MOJEI MPUTe-
’KaBa CJIEIHITE HHOBATHBHH eJIeMeHTH:

» Jlo MOMEHTa HE CHIIECTBYBAa aHAJIIOTMYHA OBJIrapcka pa3paboTKa M HACTOSILUS
MIPOEKT MOJXKE J]a 3aeMe CBHIIECTBYBaIlaTa B MOMEHTa He3aeTa HHIIa Ha HH(Op-
MalMOHEH HHTErpaTtop MEXAY pa3IuYHUTEe MH()OPMAIMOHHHM CHCTEMH U JAPYT
codryep;

» lIHOBaTHBEH € IO/IX0/la Ha TEXHUUECKa peann3anus KaTo BUI apXUTEKTypa;

» OyHKIMOHAIHOCTTA HA MOJIela € HacOueHa KbM BCHYKH OPTaHM3alMU U HHAM-
BUyaJTHH OTPEOUTENH;

» BB3MOXKHOCT 32 ONTHMH3ALU HAa WHOOPMALMOHHUTE KaHAIH MEXIy KIMeHTC-
KUTE NPHIIOKCHHUS;

» BB3MOXHOCT 32 U3MOJI3BaHE HA PA3IMYHK CPEIU U HPOTOKOJH 38 KOMYHHKALIHS.

Oco0eHO TosIM MOTEHIMAN 3a pealu3alys Ha NpeyiaraHds MHTErPAlMOHEeH MOJeN
MMa Haif-Beue B II0-MaJIKUTE MPEIIPHATHS, KOUTO M3IIOJI3BAT OrpaHudeH Opoil codhTyepHH
MPUJIOXKEHHS] H HUCHK OFOJDKET 3a MPOrPaMHO OCHUTYpsIBaHe, HO W3MUTBAT HYX/a OT MHTET-
pupaHaTa UM yrnorpeba ¢ Ories Mo-BHCOKa e()eKTHBHOCT U (PYHKIMOHATHOCT HA MaJIOYHC-
JICHUsI IEPCOHAIT U IOCTHIT 10 HH(OopMaIys "OT IbpBa pbKa" Ha YIPaBICHCKUS ChCTAB.

ITpusI0’KeHHEeTo Ha MpeiaraHusi HHTErPAalliOHEH MO € CBBbP3aHO C MOCTHUraHe Ha
CIICJIHUTE CTPATern4ecKUTe LeJIH, HACOUYeHH KbM NOBHIIABAHe HA eeKTHBHOCTTA
Ha HH(OPMANMOHHUTE JTOTHCTHYHH CHCTEMM:

» JIwparocpouna ynorpeba;

» TI'bBKaBOCT U aBTOHOMHOCT;

» Cpb3naBaHe Ha yCTOWYMBA MHTErpHpaHa HHYOPMAIIMOHHA CHCTEMA.

Ha 6®arapckus codryepeH masap B MOMEHTA Ipe/UIaraHeTo Ha CXOJHH MPOAYKTH €
OrpaHUYeHo, HO TO CJIeIBa Makap 1 6aBHO CBETOBHHUTE TCH/ICHIIMH.

Komnanmsara Lambda Labs, 6a3upana B Can ®pannucko ckopo me mycHe API 3a
pa3mo3HaBaHEe Ha JIMIA, KOWTO Ie Moke qa padotu ¢ mpmoxeHus 3a Google Glass.
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3asBKUTE 3a MPHIOKeH HMHTepdeiic KbM KOMIaHusTa pactar ¢ 15% MecedHo u Bede ca
Hax 5 MuH. Ha Mecell. HoBara Texnonorus Ha Lambda Labs mie mo3Boin B mpuitoxeHus-
ta 3a Google Glass ma ce mHTerpupar (GyHKIHHM 3a 3allOMHSHE Ha JIMIA, ThpCEHEe Ha
M3BECTHO JIMLE B IPyIa, HHTSINTCHTHA afpecHa KHUra U IPYTH. [4]

Hpyr cxonen mpoaykt ¢ Google AdWords API, koiito e pa3paboTeH 3a mporpamuc-
TH, TIPEACTABIISABALIY FOJIEMH PEKIaMOJATENU U TPETH CTPAHU C NMO3HAHUS B TEXHOJIOTU-
nte. Toll BKIIOYBA areHUUM, CHEHUATUCTU MO MApKeTHHI, Ype3 THPCEIld MaIIUHU
(SEM) n npyru crienuaiuCcTH 10 OHJIAifH MapKeTHHT, KOUTO YIPaBJIsIBaT HIKOJIKO KITH-
SHTCKH NpoGHIa WK TOJIEMH KaMIaHuu. [5]

[porpamara Facebook Marketing API mo3BoJsiBa Ha pa3paOOTUHIUTE J1a H3TPAKAAT
HHCTPYMEHTH W YCIYTH, KOUTO IIPOTPAMHO Ch3/aBaT, KyITyBaT M yHPaBISIBaT PEKIaMHU
kamnaHuu BeB Facebook. ITpuioxkeHueTo ce nonssa 3a GpaHAOBETE, Ype3 TPETH CTPaHH
— JIOCTaBYHIY, 3a Jla CE YIpaBJIIBAT MHOTOMIJIMOHHH PEKIAMHM KaMIIaHUM, KOHUTO ca
TBBP/E CIOXKHU 3a OCBIIECTBSABAHE, upe3 OOMYalHHUA MHCTPYMEHT 3a IMyONMKyBaHE Ha
pekiama BbB Facebook. [6]

[pe3 nociennute roguHu U B bearapus ce monarat ycuius 3a pa3paboTBaHETO Ha
API npunoxenuns. TakaBa e margopmara 3a omnaiiH ThproBusi Deltastock API [7],
KOHTO € HaIlbJIHO Oe3IIaTeH M € JOCTBIICH 32 BCHUKHU MO KIMEHTH IO Hozapa3OHupaHe.
[pu Hero KIMEHTHUTE C peaTHu CMETKU TPsIOBa Ja IMOMIMINAT JOITBIHUTEIHO CIIOpa3yMe-
HUe, 3a 1a aktuBupat APL.

Mo Hamre MHeHHe, IPUIOKEHUETO HA MHTETPALMOHHIS MOJIET BOAH /10 TIOBHIIABAHE
Ha e)eKTUBHOCTTA Ha (YHKIHOHHPAHETO HA MH)OPMAIMOHHUTE JIOTUCTUYHH CUCTEMHU
B CIICZIHUTE HAIPABICHHUS:

» MopensT MOXeE Ja OCHI'YpH MOOWIHOCT, €JMHHA HMH(OpPMAlMOHHA cpeia H
LEHTPaJIIM3UPAHO YIpaBIEHHE, KOETO OT CBOS CTpaHa MOXKE Ja HaMalH
MHBECTUIIMHUTE - TOECT Jla A0BeJIe 10 Iedanoa.

» CrpykTypata Ha MOJENa OCUTYpsiBa IThJIHATA MY M TOYHA aJanTalys KbM
W3UCKBAaHMATA HA WHIMBUAYyalHAaTa OM3HEC CUTYalls M Ch3JaBa BH3MOXKHOCT 32
cBOOOJICH ¥ HEOTPAHWYEH JOCTHIT JO HHTETPHpaHaTa HH)OPMAI[MOHHA CHCTEMA.

» C npeaiaranus MoJieI MOke OBP30 U JIECHO Jla C& MMIUIEMEHTUPAT TIPUIIOKCHUS
n Moxynu. Toil mMo3BONISIBA CPAaBHHUTETHO JIECHA MOJJPHKKA M HE HA MOCIECIHO
MSCTO, HO OT OcoOeHa BaXHOCT - OBAENIO aJalTHpaHe KbM INPOMEHHTE H
pa3BUTHETO Ha OM3HEC cpenara.

» MonenbT naBaT Bb3MOXHOCT 332 MHTErpHpaHe, KakTo BBTPE B OpPraHM3alUsiTa,
Taka ¥ U3BBbH Hes. Taka ce ch3naBa oOua HHGOPMAIMOHHA Cpela U e JI0CTUTra
HeoOxonuMara  edektuBHOCT. Dupmure npugoOuBat  MH(MOPMAIMOHHA
I'bBKAaBOCT, OBP3MHA M aaNTAalls 32 HOBU Pa3pabOTKH.

> Upe3 WHTErpaliMOHHUS MOJEJ MOraT [a ce YNpaBiIsiBaT BaKHU Ou3HEC
TpaH3aKIUHM ¥ TOH 9ecTOo MMa JUPEKTHO BIMSHUE BBPXY B3aMMOACHCTBHATA C
KIIMEHTHTE U BF3MOXKHOCTUTE Ha OH3HEca 3a AeiicTBHe.

» llpemmoxeHUAT MoOJenT TMO3BOJsBa Ja C€  OCBIIECTBH  HEMPEKbCHAT
uH(pOPMAIMOHEH 0OMEH B peajHO BpeMe, KOETO OT CBOsl CTpaHa BOJAU O MO-
rojisama q)yHKLlHOHaJ'IHOCT 0 BCHUYKHM HHBA Ha OpraHusalusaTa U OINTUMHU3HpPA
OH3HEC MPOIECUTE.

» MopensT MO3BONISIBA Jla CE€ IOBHINM E€PrOHOMHYHOCTTA, KOSATO MPSKO BIIHSE
BBPXY IOTpEOUTENUTEe W TIXHATa IPOM3BOJUTENHOCT. Taka ciexBa 1a ce
MOBUIIM TPOU3BOAUTENHOCTTA HAa OTACNHHUTE CIYXXHTEIH M PaOOTHHIIH.
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MeHUpKBPHTE 1Ie TT0JIy4aT HOBU BE3MOXKHOCTH 32 IUTAHUPAaHEe ¥ MOHUTOPHHT Ha
OM3HEeC MpolecuTe, KaKTO M Jla M3rpaXJaT CBOMTE CTpaTeruu 3a OBbAeIo
pa3BHTHE Ha HOBa MO-3/paBa MH(OPMAIMOHHA OCHOBA, 0a3uMpaHa Ha IOBeYe
uHpopMaIys oT camara GUpMa U HEHHUTE TAPTHHOPH.
> Upe3 mnpennaraHust MHTETPALMOHEH MOJEN MOXE J1a ce IOCTUTHE IMO-TOoNsMa
CUTYpPHOCT Ha IpeZiaBaHe U 0OMEeH Ha HH(POPMALIAITA.
3a anpo0anus Ha MpeaJIOKeHHs] HHTErPAIIMOHEH MoJes € MPUIOKEH KauyeCTBEH
METO/]] - TIOJTydaBaHe Ha eKCIICPTHU OIEHKH C IIeJ POBEpKa Ha IpaKTHUecKaTa 3HadH-
MOCT ¥ NIPHJIOKHMOCT Ha MOJieNia B OOIIECTBEHUS] U CTONMAHCKHS JKUBOT Ha CTpaHaTa W
3HAUEHUETO, KOSTO OPTaHMU3AIMUTE OTJAaBaT Ha Ch3JaBaHETO Ha HOBH MH()OPMAIOHHHI
KaHaJM KaTo IpeaIiocTaBKa 3a momoOpsiBaHe Ha cBosiTa JedHocT. [IpoyuBaHeTo Ha exc-
MIEPTHUTE MHEHUS € U3BBPILEHO, YPE3 METOA HA IMYHO MOIYCTPYKTYPHPAHO UHTEPBIO C
eKCIEPTH OT cdepaTa Ha HHPOPMAIOHHOTO OOCITy)KBaHE Ha OpraHU3alUUTE — PBKOBO-
OUTenu U crenuanucTd. VHTepBronpanu ca obmo 10 excrepTH Karo MpOy4YBaHETO €
MIPOBEACHO B OPTaHM3aIlMM OT M U3BBH c(epara Ha MAaTEpHANTHOTO MPOM3BOACTBO. B
MIPOYYBAHETO YJacTBAT OPraHHM3AIMU OT OOLIECTBEHHS CEKTOp M MAJKH, CPETHU U ToJie-
MH TIPEINPUATHS OT pa3iIMIHU On3HeC chepr — NPOU3BOICTBO, THProBus, yciuyru. Cro-
pex Kputepus ,,0poii Ha IepcoHana”, U3cIeBaHUTE OPTaHU3ALMH Ce PA3IPEIENAT B TPH
OCHOBHHM TPYIH: TOJIEMH — 2; cpemHu — 5; Maiku — 3. OT TAX, B 00IIECTBEHHs CEKTOp ca
2 — romsiMa U CpelHa OpraHu3auus, B MPOHM3BOJACTBeHaTa cdepa ca 2 — 1 romsimo u 1
CpeIHO MpEenpHsITHe, B THProBckaTa cdepa ca 2 — 1 cpeqHo u 1 Manko npeanpusTue u B
cepara Ha ycinyrure ca 4 — 2 CpeiHu U 2 MAJIKK PEAIPUATHAS.
Ha Bcekn OT moCTaBeHHTE BBIIPOCH, B 3aBHCHMOCT OT TSIXHATa 3HAYUMOCT, €KCIIep-
THUTE ca MOCTaBUIIM OIEHKa OT 1 110 5.
B Tabnuma 1. ca mpeacTaBeHN CpEeAHUTE CTOMHOCTH Ha JaJ€HUTE OLECHKU OT 1 10 5
32 BCEKH OT ITOCTaBEHNUTE BBIIPOCH.
Tabauna 1.
CpeHa cTOifHOCT Ha MOKAa3aTe/IUTe 32 MPAKTHYECKA MPUJI0KHMOCT Ha
HHTETPALMOHHHUS MO eI

Moxasaremn CpeaHa CcTOIHOCT HA OLIEHKA
orlno$s

TIpunoxumoct 4,8
VHBECTHIIMOHHO HAMEpPEHHUE 4,5
[Tosi3u 3a opranu3anusira 4,9
ITon3u 3a norucTukara 5

DUHAHCOBH MOJ3H 4.4
‘YecHsiBaHEe HA JOCTABYHIIN 49
ViecHsBaHe Ha KIIMEHTHTE 4,9
KauectBoTO Ha nHpOpManuaTa 5

CkopocT Ha HHpOpMaIHATa 5

EdexruBHOCT Ha wWH(MDOpMANMOHHHUTE 48
JIOTUCTUYHH CHCTEMHU '

001112 CpeAHOAPUTMETHYHA CTOMHOCT: 4,7

"

IIpoyuBaHeTo Ha EKCIIEPTHUTE MHEHHS € TpoBe/ieHo npe3 2014 1. B OpraHu3alyuTe, yaacTBaid B
aHKeTara, npoezeHa npe3 2013 r., pesyaraTure OT KOSTO ca MpecTaBeHH B naparpad 1. Ha HacTo-
simaTa pa3padoTka.
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OT npe/icTaBeHUTE PEe3yATaTH MOTAT JIa CE HAIIPABSIT CIEIHATE H3BOIM:

e  OpraHuzalMHUTe MPHUEMAT MPEJIOKCHHS WHTETPAIMOHEH MOJICT M TO OLICHS-
BaT BHCOKO.

e HaGmromasa ce cieaHara TEHACHIHS, OYEPTaHa OT OLCHKHUTE HA PAa3MIHHTE
10 BUJ OpraHu3aiuu - Te3u ¢ HECTOMaHCKa [ell, paboTely B 00IIeCTBEHUsI
CeKTop Haif-ciiabo pa3oupaT Bh3MOKHOCTUTE HAa MOJIejIa U 3aTOBa ca r'o olle-
HWIA T0-HKCKO. OpraHuzanuute OT TOJSIM M CPEICH THI JaBaT BHCOKA
OLICHKA Ha MOJIe/Ia M Ca CKJIOHHHM JIa HHBECTHPAT B TAaKbB BUJ MHTETPALUL.
Maskure OpenpUsTHs ca CKENTHYHH OT IJICJHA TOYKA HA BB3BPBLIAEMOCT
Ha MHBECTHIIMSATA BHIIPEKH, Y€ M T€ HAMHUPAT CBOHUTE MOJI3H.

e  Bobpexu BUCOKHUS Pe3yjTaT Ha OIEHKA MPOIleca Ha B3eMaHe Ha pElleHHe 3a
KaKBaTO ¥ []a € HHBECTUIIUS B YCJIOBUATA Ha CBETOBHA HKOHOMHYECKA KpH3a
€ CIIOKEH M HOCH CBOMTE PUCKOBE.

B 3akJj0ueHHe MOBHIIABAHETO HA C(PEKTUBHOCTTA HA WHPOPMAIMOHHHUTE JIOTHC-
THYHH CHCTEMH MOJKE J[a CE€ TIOCTUTHE, Ype3 NMPUJIaraHe Ha HHTErPAIMOHEH MOJIEIN, KOHTO
MMa 3a 1eJ 1a M000pH B3aMMOBPB3KUTE MEKIY IAPTHHOPU U KIMEHTH KaTO OCUTYPU
BpPB3Ka MEXKIY Pa3invHUTE COPTYEPHU MPOMYKTH U MOXE Ja M3BJIMYa MHPOPMAIHSI OT
JIaJIcH MPOJYKT, 1a s 00paboTBa (ako ¢ He0OXOIUMO) U Ja 1 BhBEXKJIAa B APYT coPTyepeH

MIPOIYKT.
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CINELIMPHUKA HA YIIPABJIEHCKATA JEWHOCT B APMHUATA
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Abstract: Akmyarnocmma na memama ce cvcmou 8 mosa, ue YnpaeneHcKama OeuHoCm 6
MoMeHma e eOHa Oom Hau-u3ciedsanume U Hau-onuceanume 6 Hayunama aumepamypa. Toea e
CcbBCeM JI02UYHO, MBIl KAMO M ce CMAMA 34 HAU-3HAYUMA U Ce Npuema Kamo onpeoeiiuya 3a
KpatiHus pe3yamam Ha 6CudKu Opyau OeiHOCHU, KOUmo ce ynpasisiéam

Keywords: ynpasnenckama oetinocm, peuieHue, 0peanu3amopeka 0elHocm, niaHupaHe

1. Introduction

HapacrtBammaTa 3HaunMocT cnenu@uka Ha yrpaBJeHcKaTa aeiHocT B bearapcka-
Ta apMusl ce OTpeAeIs IPeIUMHO OT clieqHUTe (HaKTOPH : M3BBPIIBALIATA ce pedop-
Ma; TOJEMHTE M3MEHEHHsl B [[EHHOCTHATA CHCTEMa M CTHJIA Ha JXMBOT HA MIIAINTE
XOpa M BOSHHOCIYXEIINUTE Hpe3 MOCIeHUTE TOMHH; HE0OXOJMMOCTTa Jia ce MOJI-
JIbpka 60ecrmocoOOHOCTTa U OOCTOTOBHOCTTA Ha OBJIrapcKaTa apMusl TIPU HaJM4YKe Ha
MaTepuaIHO-TeXHHYECKO U (DHHAHCOBO 3aTpy/IHCHHE.

2. Main part

1. IICHXOJIOTHYECKA CBLUIHOCT H CTPYKTYPA
HA YIIPABJIEHCKATA JEHHOCT.

1. 1. ChmHOCT, ChAbPKAHUE U 1eJ]1 HA YIPaBJIeHCKAaTa AeifHOCT

B HayuHaTa nuTeparypa ChLIECTBYBAaT MHOTO OIIPENIEICHUS 3a yIIpaBJieHueTo. BHu-
MaTeJTHUAT UM aHAJTN3, HE3aBUCUMO OT acleKTa MoKa3Ba, Ye BCUYKU T€ UMAT 32 OCHOBa
KJIacu4ecKoTo onpeneneHue Ha Poc bmbu. Cropen Hero ocHOBHaTa U IJIaBHA LeJ Ha
YIPABICHHETO € CTPEMEXKBT JIa ce TIOCTUTHE paBHOBECHE C M3MEHSIIATA ce Cpela, J1a ce
MPHUCIIOCOOH KbM WU3MEHEHHETO Ha BHHITHHUTE YCIOBHUS, KATO IIPH TOBA 3alla3y KauecTBe-
HaTa CH OIPEEIICHOCT.

Brnpeku, 4e MHOTO aBTOpH HOZJIAraT Ha AUCKYCHSI YHHBEPCAITHOCTTA Ha €HO TaKo-
Ba OIpE/IeNiCHNe, B KpaliHa CMeTKa TO JaBa e/iHa 100pa OCHOBA 3a aHaJM3 Ha YIpaBJIeHC-
KaTta JIeHHOCT, Hal-MaJIKO TMOPaIH CICTHUTE JBE OCHOBAHUS
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- TI0Ka3Ba, Y€ YCHBBPIICHCTBAHETO HA YIIPABICHUETO MOXKE J]a Ce IIOCTUTHE 6e3
IIPOMSTHA Ha NIPHUETATa YIPaBIeHCKA KOHICTIIHS ;

- IpPOMSHATA Ha YIpaBJIeHCKaTa KOHIENINS /9acTHYHA WIIH ISUIOCTHA/, € CItoco0 3a
YCBBBPIIEHCTBAHE HA YIPABICHHETO.

U B naBaTa cayuas 1eTa € aJeKBaTHOCT Ha yCJIOBUSTA U 3alla3BaHe Ha KauecTBEHAaTa
OTIPEENIEHOCT.

B ncuxonoruueckara nureparypa ynpasieHCKaTa J€HHOCT Hali-4eCTO ¢e CBbp3Ba C
MIOHATHETO “BB3AeicTBHE”. MHOTO pa3npoCTpaHEeHO U IPHETO KaTo paboTHO OT H3cie-
JIOBaTEIINUTE € ONPEEICHUETO, Ye “yIpaBICHHETO € LIeIeHACOUCHa AEHHOCT 3a Bb3JeicT-
BHE BBPXY Ch3HAaHHETO Ha XOpaTa /Haii- Bede 110 II0COKa Ha MOTHBAIUATa/ C LeJl ITOBHU-
IraBaHe e()eKTUBHOCTTA HA TSAXHATa AEHHOCT IIPU M3IBIHCHUE Ha ONpeeNIeH: 3a1aun.”

Haii-uecTo ynpaBneHckaTa 1€HHOCT BbB BCEKH COLIMAJIEH OPTaHU3bM, BKIIOUUTEIHO
B apMUSTa, CE aHAIU3HUPA OT TPU CTPAHU:

1. Ot ¢yHKIMOHATHA TIIeHa TOYKA — KAaTO Mpoliec Ha 00eqHHsIBaHE Ha ISIOTO C
OTJIe]l peanu3upane Ha [[eJIeHACOUECHO TOBEICHHE CIPSMO MIpUeTaTa Lell;

2. Ot cybceTpaTHa riefiHa TOYKa — KaTo HMPOLIeC Ha MOoNTy4aBaHe,
npepaboTBaHe U NpeiaBaHe Ha HH(GOPMAIMS ¢ OTJIe]] B3EMaHe Ha PEICHHE;
3. OT cTpyKTypHa IilelHa TOYKa — KaTo peanu3anus Ha el 4pe3
ONTUMM3HpPAHE B3aUMOJCHCTBUETO MEXKY €JIEMEHTUTE Ha yIpaBisieMaTa CUCTEMa.

AKo aHanu3upame AafeHUTE JOTYK ONPEAENCHHUS U TIIeAHH TOUKH ,MOXKEM J1a KaxkKeM,
4e B Hali-001I IJIaH, KIIFOUOBH IIOHSATHUS CIIPSAMO yIIPpaBJICHCKAaTa ICHHOCT ca: BB3JAEHCT-
BHUE — IIEJIEHACOYEHO MTOBEACHNE — LIEI, T.€. Bb3ICHCTBUE 3a TOCTUTaHE Ha IIEICHACOUCHO
MOBE/ICHUE CTIPSIMO 0OOCHOBAHA M IPHETA L.

OcHOBHa I1eJI Ha yIpaBJIeHCKaTa JeHHOCT B apMUsTA € MOAbPIKaHETO Ha BHCOKa 00-
€roTOBHOCT U 6oecriocoOHOoCcT. HeHOTO IocTHTraHe H3MCKBA IPEIH BCHYKO CIICTHOTO:

- II03HaBaHE Ha 3aKOHOMEPHOCTHUTE U TCHJCHIMUTE B apMeiickara cucrema u
Haco4BaHe Ha HEHHOTO pa3BUTHE CHOOPA3HO C THIX;

- CBOEBPEMEHHO OTKPHBAHE U pa3pellaBaHe HA B3HUKBAIIUTE MPOTHBOPEUHS,
MPEOOIISIBAaHE HA MPEISITCTBAATA 10 BT KbM ITOCTABSHUTE LIS,

- 3ama3BaHe U pa3BHUTHE €AMHCTBOTO HA apMelCKaTa CHCTeMa, CIIOCOOHOCTTA J1a
MPEOI0IIsIBA MM HEYTPAIM3UPa BETPEIIHNTE U BHHITHUTE OTPUIATEITHH
BB3ICHCTBUS;

- IPOBEXJaHe Ha PealMCTUYHA YIIPABJICHCKA [IOJUTHKA, OCHOBAHA HA CTPOTO
OTYHTaHE Ha CyOEKTUBHUTE U OOCKTUBHUTE B3MOXKHOCTH;

- KOHTPOJI ¥ IIPAaBWJIHO U3IOJI3BaHE HA HATUYHUTE PECYPCU — JIMYEH ChCTaB,
BpeMe, (UHAHCOBH M MaTepHATHO-TEXHIIECKH CPEJICTBA,;

- TIOBHIIABaHE yNPaBICHCKAaTa KyJTypa Ha HOAIMHEHHTE OT OTACITHHUTE
M3ITBJIHATEIICKY 3BEHA;

- panMOHATHO M3IION3BaHE Ha KOJIEKTHBHUS yM;

- pa3BUTHE Ha KaJpuTe.

MHoro 4ecTo, 0cOOEHO MPH CeralIHKs MPEXOoA OT €HO OOIIECTBO KbM APYro WIIH 110
BpEME Ha JTBJITO IIPOBIDKABAILH PeOpMH, LIeITa Ha YIPABICHCKATA ISHHOCT € CBbP3a-
Ha C HIKaKBH IpoMeHH. [IoHATHEeTO “IpoMsaHa” € CBBP3aHO U C YIPABICHHETO B OHE3N
COIMATHA OPTaHU3aIIH, KOUTO y9acTBaT B HAKaKkBa opMa Ha KOHKypeHnus /bpiarapus
i PymbHUS e o-rotoBa 3a EBponelickust cpro3 ?/. IMeHHO 3aToBa MpoOIeMbT “Hpo-
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MsHa” cera € eUH OT Hal-u3cienBaHuTe U IucKyTHpanute.lloBedero oT n3cnenoBare-
JIATE CMSATAT, 4Ye 3a 1a ObJie epeKTHBHO YIPaBIeHUETO B Ipolieca Ha IPOMSIHATA, a U
CclIeT TOBa, ITBPBO € HEOOXOANMO JIa Ce aHAIM3HUPA U JOKaXe CIECTHOTO:

- Heo0XO0IMMa JIU € TIPOMSHATA;

- UMa JIM Bb3MOXKHOCT 32 W3BBPIIBAHE HA POMsHATA /QUHAHCOBA, MATEPUATHO-
TEXHUYECKa, OT IVIeJJHA TOUKA Ha YOBEIIKHTE PecypcH/;

- U3MCKBA JIM IPOMSHATA HAKAKBa [IPENOATOTOBKA Ha M3ITBIHUTEINUTE;

- KaKBO COIIMAJIHO HAIIpeXEHHUE IIe Ch3/a/ie IPOMIHATA |

- KaK Jla CTaHe MPOMsIHATA, WK KOH ¢ Hall-e()eKTUBHUS HaUHH 3a IPOMSHA OT
BCHYKH BB3MOXHOCTH

- KaKBa € [[eHaTa Ha IPOMsIHaTa /CPeICTBA, COIIMATHO HaIIPe)XEHHE, OOIIECTBEHH
peakiyu u 1p./

- IIIe IOBEJIE JIM POMSIHATA JI0 3HAYMM e()eKT /CTpyBa JIM CH 1a ce IpaBH T5/.

Ta3u cxema mokasBa, 4e 3aII0YBAaHETO Ha MPOMSHATA HE MOXe Ja ObAe pe3yiraT Ha
He4ne XpyMBaHe, a € Hay4YHO 00OCHOBaH M3BOJ Ha OCHOBATa Ha 3a(bIO0YCH aHAIIN3 U
u3cneasanus. Peanusupanara kato “XpyMBaHe” IIPOMsIHA Hali-BepOSATHO L€ UMa OTPH-
LaTeNTHN e()eKTH.

OcBeH TOBa, HEOOXOANMO € J1a ce MPEIBUIH, Ye XopaTa, KOUTO 3acsra MpoMsHaTa, s
IIpUeMar 1o pasiandeH HaunH. Eqan st mpuemar 66p30, KaTo HEOOXOIMMOCT, APYTH S
OTXBBPJIAT, TPETH CE CTPEMST Jia He ce 00BBP3BaT ¢ Hesd. KoMaHIupbT, KaTo BOCHEH
nunep, TpsadBa 1a ce cr00pa3siBa ¢ HHANBUAYATHO-IICUXHIECKUTE OCOOCHOCTH Ha MOJ-
YUHEHUTE, KOUTO MOTaT Ja JOBEAAT 10 CHIIPOTUBA CIIpAMO HOBUTE uaeu. Haii-uecto
Ta3¥ CHIPOTHUBA CE MOPaXKIa OT JBE IPYNHU NPUINHH:

1. Ilpu4uHH OT COIMATHO-UKOHOMHYECKH XapaKTep:

- CTpax OT ChKpalllaBaHe WM [OHIKAaBaHEe Ha [UIHKHOCTTA;

- 3amyaxa 3a COIMAITHUSA CTaTyc;

- CTpeMex Ja ce 3amassT NPEJUIIHITE COL[HATHHI BPB3KH;

- HeXeIaHHe 3a IPHUCTIOco0sBaHe KbM IIPOMEHHTE B KOJIEKTHBA,;

- 3amIaxa, 4e HoBaTa 0OCTaHOBKA IIe JOBEAE 10 HaMalsBaHE Ha
YIOBIETBOPEHOCTTA OT paboTaTa;

- HEIOBOJICTBO OT CTa00TO JIMYHO yJacTHe M He3HAUNTEIIHATA POIIS B
MIPOMSHATA;

- HEJOBOJICTBO OT BMEIIATEJICTBOTO Ha BHEJPSBALIMTE HOBOBBHBEACHHUATA B
nYHarta pabora.

2. [IpyunHM OT THYEH XapaKTep:

- CTpax Ipej HeOoNpeeIeHOCTTa, IPEANOYNTaHe Ha CTAOMITHOCTTa;

- Hepa3OWpaHe Ha CHITHOCTTA M 3HAYNMOCTTA Ha IIPOMEHHTE;

- BB3IpHEMaHe HAa HOBUTE METOIH Ha paboTa KaTo IUIHA 00Ha;

- HeoO0XOAMMOCT OT CMsHa Ha HABUIINTE, 3acsATalld IpodecHoHanHaTa
ropAoCT;

- HeXeNaHWe J|a Ce U3Pa3X0/BaT CHJIM 3a NPEKBaIN(pUKaLHS;

- 3axbpia0bovaBaHe Ha CHELHANIN3AlMATA 1 HaMaJsiBaHe YyBCTBOTO Ha
co0cTBEeHa 3HAYMMOCT B TPYIOBHSI MPOLIEC.

OTHOCHO CBIBPKAHUETO U CTPYKTypaTa Ha yIpaBIeHCKaTa AEHHOCT, B IICHXOJIOTH-
YyecKara JUTepaTypa ChIIo UMa pa3nudus. Te ca B pe3ynTar Ha pa3IMIHUTE ACIIEKTH 3a
aHanms3.
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1.2. CTpyKTypa Ha ynIpaBJIeHCKAaTAa JeiiHOCT.

Haii-pannoTo cxBamane /omie ot 1926 roguna/ Ha GpeHCKHS MHAYCTpUaIe] AHPH
®daiion e, ue CTpyKTypaTa Ha yInpaBJIeHCKaTa AEHHOCT BKIIOYBA CIEIHUTE €IEMEHTH:
IUIaHUpaHe, OpraHU3UpaHe, KOHTPOI U peryiupane. Ha Tasu ocHOBa HAKOM aBTOPH
CMATAT, Y€ YIPaBICHHETO H3IIBIHABA [UIAaHUPAIl[a, OPraHU3MpaIla, KOHTPOJIHpAIa ’
KOpUrupama QyHKIH.

OT rienHa TOYKa Ha ChbBPEMEHHHS XapakTep Ha yIpaBieHCcKaTa AeHHOCT, TO3H O~
XOJI MOJKE J1a Ce IIpHeMe IIPHU CIIEAHHUTE YCIOBHS:

- ympaBIeHCKaTa AeHHOCT ce pasriIek/ia 3a TOJSIM IIEPHOA OT BPeMe;
- TOCIeIOBaTEeHOCTTA B CXeMaTa “INIaHMpaHe — OpTraHu3anist — KOHTPOI —
peryaupane” e BIpHa caMo B Haif-o01 11aH.

VYpapiaeHckaTa JEMHOCT MOXKE Aa €€ pasIiiexk/1a KaTo JEMHOCT Ha JIMYHOCTTA U KaTo
ChBMECTHA JCWHOCT Ha MepapXUueCKU B3aMMOCBBP3aHH [UITbXHOCTHY auna. Hac Hu
HHTEpeCcyBa IbPBHS ACHEKT.

HemnocpencTBennTe HaOMIOACHUS BBPXY NSHHOCTTa HA CHBPEMEHHUS PHKOBOIUTEN
MOKa3Bar, 4e IPpH Hesl YECTO JIMNICBA TopernocodeHaTa nocienosareasoct. Ciydsa ce 1a
ce B3eMe pellleHHe 3a HEllo, KOETO He € IUIaHWPaHOo, WITH Ja € KOHTPOJINpa NosiBaTa U
Pa3BHUTHETO HA HEIIo, KOETO He e nmpeaBuaeHo. KasaHo ¢ Apyru 1ymu, BbB BCEKH MOMEHT
Ha PHKOBOJHTEISI MOXKE J]a CE HAIOXKH U3BBPIIBAHETO HA HAKAKBB “yIPABICHCKH aKT”,
KOWTO TOW HE € IUIaHupa 3a JIeHs.

Mo Ta3u mpudnHa, B ChbBpEeMEHHATA YIIPaBICHCKA JEHHOCT, B TOBA YUCIIO U B apMHUS-
Ta, MOTaT 1a ce HaOMIoAaBaT pa3InyHy eMIMPUYHH €IUHUIHN /ChBEIIaHHs, IPETOBOPH,
pasroBopu 1o Tenedona, paborta ¢ JOKyMEHTH H Ap./. Beska eMnupuyHa eIMHALIA MOXKE
Jla IMa Pa3IM4HO ChABbP)KAHNE, HAIIPHMEP ChBEIIAHNATAa MHOTO YECTO Ca Pa3iIMIHU.

[cuxonornueckusAT aHaNIN3 HA TE3W EMIMPUYIHH €ANHUIIN TT0Ka3Ba, Ye yIpaBiIeHCKa-
Ta JEWHOCT ChIbpIKa TPU KOMIIOHEHTA, TPU THUIIA TEWHOCT:

1. JlmarHocTHM4Ha AEHHOCT — Ch3/laBa MOMEHTHHS 00pa3 Ha yIpaBIIsIBaHUS
00€KT /HErOBOTO CHCTOSTHHE, B YACTHOCT — MPoOIeMHAaTa CUTyalus/;

2. Tsopuecka JeiHOCT — Ha OCHOBAaTa Ha Ch3JaleHHs 00pa3 ce u3paboTa
nporpama 3a Ob/emaTa IeHHOCT, Ype3 KOSTO 00eKTa Ha yIpaBIeHHE MOXKe
Jla ce TIPHUBEJIE B )KEIAHOTO ChCTOSIHUE;

3. OpraHu3zaropcka JeHHOCT — 00e3reyaBa U3IIbIHEHUETO Ha Iporpamara.

Te3n KOMIIOHEHTH ca B3aUMHO CBBbP3aHU M 00pa3yBaT IICUXUYeCKaTa CTPYKTypa Ha
ynpasieHckara aerdHoct. Te B pa3inyHa CTerneH NpUchCcTBaT B 1aJieHa eMITUPUYHA €/U-
HHUIA, B 3aBUCUMOCT OT HEITHOTO ChIIbpKaHHE.

CBriacHo Ta3u TEOpHs, YIIPaBICHCKATa JEHHOCT U3ITBIHSBA ABE (QYHKIIMH :

- MPOU3BOJICTBEHA — CBbP3aHa C KAUECTBEHUTE U KOJUUECTBEHH U3MEPEHUS
Ha KpalHus pe3ynrar;

- BB3MMUTATEIHA — CBBP3aHa C PA3IISKIAHETO Ha yIpaBIeHCKaTa IeiHOCT
KaTO CPEJICTBO 3a 00y4YeHHE U Bb3NUTAHUE HA JIMYHOCTTA.

[IpunoxeH KkbM AEMHOCTTA HA PPKOBOJUTENNTE, JEHHOCTHUST MOJAXO0/] MTO3BOJIABA J1a
ce audepeHIMpaT JBe TPy OT BaXKHU HEWHH XapaKTepUCTUKH. [IbpBaTta rpymna Moxe
na 6b1e neduHUpana KaTto MHANBHyanHa yrnpasieHcka kouuenmust (MYK) Ha muanoct-
Ta, a BTOpaTa — KaTo HelHO Mpo(eCHOHaIHO MaiicTOPCTBO.
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WYK npencrapisBa JMYHOTO BIDKAAHE Ha PHKOBOAUTEIIS 38 CHCTEMATa OT M3UCKBa-
HUS, IPEASBsSBaHU KbM paboTaTa My M Ta3W HA IOBEPEHNUS My KOJIEKTHB, OT TJIeAHA
TOYKA Ha TAXHATA TOCTHXUMOCT B KOHKPETHUTE YCIIOBHS, C HANNYHHUTE CHJIN U CPEICT-
Ba, a CHIIO TaKa HAYMHUTE 3a pPelIaBaHe Ha OCTABEHHUTE Mpe eKumna 3afgaqu. Marpaxaa
ce B Ipolieca Ha Mpo¢eCHOHANHOTO 00yUYEeHHE U ce YTOYHSABA B X014 Ha MPUI0OUBAaHETO
Ha ynpasnencku onut. UYK usnbinnsBa pen QyHKIHU:

- IIGHHOCTHA, KOSITO ONpeJelst 3HAaYMMOCTTa Ha BCEKH OTAENEH IPoOieM B
CTPYKTyparta Ha JeHHOCTTa;

- CTpyKTypHpalla — IpeHacTpOiBa CHCTEMaTa OT BHHIIIHU N3MCKBaHMS B
CHOTBETCTBHE C IMYHOCTHATA 3HAYMMOCT Ha BCEKH PBKOBOIHUTET;

- MOTHBAIMOHHA — OTIPEIENs KOJIKO YCHIIHS Ca HEOOXOANMH 3a M3ITbIIHEHHE
Ha 33/1a4NTe;

- CElEeKTHBHA, KOSTO OT MHOXECTBOTO MPOOJIEMH, CIOHTAHHO Bb3HUKBAIIU
B TIpoIieca Ha ynpaBJIeHHe, oJ0Hpa Te3H, KOUTO 3aciIyXKaBaT BHUMAHUETO
Ha PBKOBOJUTEN U,

- KOHTPOJIHA, C KOSITO 3aBbPILIBA IPOIECHT HA BH3/ICHCTBHE BHPXY Ipolieca
Ha YIpaBJICHHE.

Ipu aHanm3a Ha ympaBlieHCKaTa JJeWHOCT TPsiOBa Ja ce N3XO0JK/a OT TOBA, KAaKbB THIT
e T

A/ BJACTHHYECKH, KBIETO PHKOBOAUTEIIAT € HAYaIHUK HA MMOJYHMHEHU B TIPEKUS
CMHUCBII — OT/IaBa 3aII0BEAN U M3HMCKBA M3IIBIHEHUETO UM, TIOOIIpsIBa, HAKa3Ba U T.H.;

b/ aupepeku T, mpu KOHTO eHA THYHOCT, 6e3 Aa e obedeHa BB popMaiHa
BJIACT, Ype3 CHJIaTa Ha aBTOPHUTETA CH BIIUsIe HAa XOPaTa;

B/ ma6eH tum — ynpasieHcKaTa ASHHOCT Ce OCHIIECTBSABA OT IPyMa ATbKHOCTHH
JIUIA, KOUTO HE ca PBKOBOJNTENN Ha KOJICKTUBA;

I'/ mpeacTaBUTEeH THIT — 03Ha4YaBa ACHHOCTTA Ha MIPEICTaBUTEIIS HA €IHA OPTaHuU-
3aIysl Cpel| CITYXKUTEINTE Ha Ipyra OpraHu3anysi, KosTo He € ITOJYMHeHa Ha IIbpBaTa
HUTO NPSIKO, HUTO KocBeHO. Hamupa nposiBa B chepaTa Ha OTHOIICHUSTA MEXIY BEIOM-
CTBaTa M MHCTUTYIHUTE. B apMusTa ce HabmoxaBar 1 4eTHPUTE TUTIA YIIPaBIECHUE, KaTO
BCEKH OT TSIX CH MMa CBOSI CIIEIU(HKA.

2. CHELUM®HUKA HA YIIPABJIEHCKATA JEMHOCT B APMUSITA.

Axo ce ThpcH criennduKa Ha yrpaBIeHCKaTa IeHHOCT B apMusTa, To O TpsiOBajo na
ce TPBrHe OT HOHATHETO “BJact”, T.€. a ce BUAAT 0COOCHOCTHTE Ha BIACTTA, KOSTO
KOMAaHJMPHUTE UMAT B KAUECTBOTO CU Ha BOEHHHU JIUAEPH.

Haii-mmpokusT o0ImonpreT CMICHI Ha BIACTTA €, Y€ TS € MOHOIMOJIHO NMPaBo Ha
HeWHHs cyOeKT Haja IPHYMHHTE 32 JaJieH pe3ynTar B ooekra. Kasano ¢ apyru mymn, ToBa
€ MIPUBIJICTHATA 1A IPUYUHABAII. MOHONIOIBT BBPXY PUINHHUTE BCHIHOCT € PECYpC Ha
BJACTTA.

AKo pasriesame BIacTTa KaTo KOMIIOHEHT Ha OOIIECTBEHHTE OTHOIICHHUS, T.€. B Te-
CEeH CMHCBII, TO TSl MOJXKe Ja ce JeuHUpa KaTo CyOeKTHBHA 3aBUCUMOCT OT MPOU3BOJIA Ha
qykaa Bojisl. IMEHHO B TO3M acIeKT BJIaCTTa € aCHMETPUYHO OTHOLICHHE — TOBA, KOETO €
JOCTBITHO Ha CyOeKTa Ha BJIaCcTTa, € OTHETO Ha 00eKTa.

ToBa “acUMeTpUYHO OTHOLICHUE B apMEUCKUTE OPTaHH3AIUH, 32 pa3liuKa OT JIpy-
TH TaKUBa, € 10CTa crienuduaHo. [IbpBO, TO € MHOTO yCTOHYNBO B HAKAKBH PETITaMEHTH-
panu pamKkH. Jlaxxe 3a HEOUYaKBAHO BE3HUKHAIM KPUTHIHHU CHTYallnd MEXaHU3MbT 3a
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HETOBOTO pealn3upane e onucaH. Ta3n ocobeHocT He TpsOBa Ja ce pasriex/a KaTo
OTrpaHUYCHHE HAa TBOPYECTBOTO HA BOCHHMS ujep. B moBeuero cioydau 14 noamnomara
yIpaBlleHCKaTa JEHHOCT B apMUSTA.

Bractra Ha pHKOBOAMTENS 3aBUCH U OT OPraHHU3AIMATA HA YIPABICHCKUS COLHANEH
OpraHM3bM, B KOWTO MMa U3TpajieHa Mpeska OT OpraHU3aIl[HOHHU oTHOIeHus. Te ocury-
PSIBaT LIOCTHOCT HAa CHCTEMATa, OB KANKYM ONTUMATHHI B3aMMOOTHOIICHUS MEXKILY
HeliHuTe eneMeHTH. [1o To3u HauKMH BIACTTa HA OTAENHUTE WHAUBUAN 3aBUCH OT Ch3/a-
JIeHaTa OpraHu3alus U OT MACTOTO UM B Hesl. Te3u pa3chxkICHUA ca BEpHU 3a T.Hap.
upeanHa opranuzanys. Ha npakTika BEB BCEKH COILMANeH OPTaHU3bM ce Halmoaasa
HENpeKbCHATa JUHAMUKA: BIDKCHHE Ha UHIUBUIUTE B Lis1aTa CUCTEMA, HHIIUIECHTHO
MIPOTUYAIIY BPB3KU WM TAXHOTO IpepaspesieICHUE B CHCTEMATA.

B apmeiickute connaaHu OpraHU3MH Ta3U JHHAMUKA € ChBCEM MajKa.

ITo Ta3u mpuuuHa paBaTa U 3aJbIDKEHHUATAa HA HHAUBH/A HE CE U3MEHAT CUTYaTHB-
HO, KOeTO OM MOTJIO J1a ce IpHeMe KaTo MO3UTUBHA XapaKTePHCTHKA Ha yIIpaBIeHCKaTa
JeHHOCT B apMuATa. ToBa BCHIIHOCT HE € Taka. 3aIbDKEHNUATa Ha BOCHHUTE JIU/ICPHU BbB
BUJ] HAa OTTOBOPHOCTH Ca MHOT'O I'OJIEMH, @ TAXHATa HEM3MEHHOCT O3Ha4aBa, 4e Te BUHAru
HOCSIT ToJIsIMa TexKecT. [IcXoo3uTe cMATaT, 4e OTTOBOPHOCTTA Ha ouIiepa UMa JiBe
HU3MEpPEHHs : OTPOMHH U MOCTOSIHHM U 3aTOBA C IIPaBO 5 ONPEENIAT KaTO MHOT'O TOJISIM
ctpecop. ToBa gaBa oTpakeHHe BbpXY yNpaBlIeHCKaTa My JAeHHOCT. Bceku HeroB ympas-
JICHCKH aKT FIMa HE CaMo COIMAJICH 1 NKOHOMUYECKH aCIEKT /KaKTO € IPH APYTUTE Pb-
KOBOJUTEINH/, HO € CBBP3aH U ¢ 0€301aCHOCTTa Ha )KUBOTA HA MOJYHHEHUTE MY.

BbB Bceku citydaid, BCSIKO yIpaBieHHE IPEAnoara Bb3A€HCTBUE BbPXY IPOLIECUTE B
HMMETO Ha HIKAaKBa IIeJl, T.e. KOHCYMHUpPAHe Ha BIACTTa. B TO3M CMUCHI, €THOTNIHUAT
PBKOBOJUTEN, KATO MMa Hal-rojisiMa BJIACT, UMa U Hall-rojisiMa Bb3MOYKHOCT 32 Bb3JeHc-
TBUE BBPXY JIMHUATA, KOSTO 1€ ClIe/iBa LIeNUs KOJIEKTUB. BiacTra, KOsITO IpUTEKaBa, My
JlaBa Bb3MOKHOCT Jla TOCIIOJICTBA ¥ TBOPU OMTHETO IO CBO 00pas3, B 3aBUCUMOCT OT
CBOUTE UHTEPECU, MOPAJ U UHTEICKT.

Te3u pa3cexaeHUs], OTHECEHU KbM KOMAaHIUPHUTE OT apMUsATa, Ce HY>KIasT OT U3BeC-
THa KOHKPETH3aIHKs, KOATO OM odepTasia HIKOH 0COOCHOCTH B yIPaBIEHCKATa JEHHOCT
Ha odumepa.

IIbpBo, oduIEpBT HE € B HICTHHCKH CMUCHII €IHOINYEH phKoBoauTel. [IpaBata My
HaJ[ IPYTHUTE ca MPENNCAHH, KaTo CIEICTBHE OT (YHKIUHUTE Ha HETOBUA cTaTyc. Toif He
MOJKE CBOEBOJIHO /1a TY IPOMEHS.

Bropo, axo ce pasmmdpoBaT npaBaTta My, Iie ¢e BUIH, Y€ T€ Ca CIEACTBUE OT HEro-
BUTE 3aJb/DKeHUs. Hanpumep mpaBoTo Jja poBepsiBa U B3UCKBA OT APYTUTE 3a HElla, 3a
KOHUTO TOH HOCH OTTOBOPHOCTTA.

TpeTo, NPUHIMITBT 32 €IUHOHAYAIIE HE 03HAYaBa, 9€ BOCHHUSAT IUAEp MMa Oe3rpa-
HUYHA JITYHA BIACT HaJ ApyruTe. ChIIacHO yCTaBUTE, TO3W NMPHHIIUII CE Pean3nupa Ha
JEMOKpaTHIHA OCHOBA.

2.1. leopmanuu npyu ynpaskHsiBaHe HA BJIACTTA B apMeiiCKH yc/10BHS.

VYrpaxHsIBaHETO Ha BIACTTa MOPAXKIa U HAKOM pucKoBe. KakTo B Ipyrure conuanHu
OpraHM3MH, Taka U B apMuUsTa , T Mopakaa Hsikou aedopmannu. [1o-xapakTepHu OT TIX
ca :

1. [IpucTtpacTeH u TeHAeHIHO3€eH MoAO0p. KoMaHupbT peHeOpersa Beska MH-
(opmanust, KOSTO He ChbBIAJa C HETOBOTO MHEHHE M M300p Ha pemenue. ToBa Hal-4ecTo
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CTaBa HECH3HATEIHO, 0COOCHO MPH MpoOIeMHa CHTyanust. Moxe 1a ce MOIydH Taka, 4e
TOW MHCTUHKTHBHO JIa C€ CTPaxyBa OT aJITepHATHBHUTE pemreHns. [lopaau ta3u npuauHa
OM MOT'BJI H30MPATENHO J1a MPOITycKa HH(POPMAIUUTE, KOUTO ca B 110132 Ha HETOBOTO
pelieHue.

To3u HaYMH Ha U3NOI3BAaHE HA TaHHU MOXKe J1a ObJie U Ch3HATeNIeH. B To3u ciryyaii
ce TOBOPU 32 HEraTHBEH €IIEMEHT B CTHJIA HA PHKOBOCTBO.

2. HeoOocHoBaH ONTHMH3BM NPH B3eMaHe Ha pemieHus. Tasu geopmanus npu
B3eMaHE Ha PUCKOBH PEIICHUS BOJH J0 HETaTHBHY MOCIE UM, ONIICAaH! BbB BOGHHATA
ucropus. BoeHHnAT nmuzep e He0oGOCHOBAHO yBEPEH B COOCTBEHOTO CH CTAHOBHIIIES,
cMsITa 3a Hali-BEpPOSATHO TOBA, KbM KOETO CE€ CTPEMU U KOETO CIIOPE HEro € Hail-1oJIe3Ho.
TaxoBa noBezeHNe MOXKE J1a CIIeBa OT HAKOM JINYHOCTHH YePTH Ha opuIepa, HO MOXKE H
Jia € B pe3yNITaT Ha TEXHUYECKOTO ChCTOSTHUE, B KOETO M3IIaJaT XOpaTa, HOCEIH ToJIsIMa
OTrOBOPHOCT 3a U3IbJIHEHUE Ha 3aJaUnTe.

3. EdexkT Ha perpecuBHOTO MucJIeHe. [I3pa3siBa ce B TOBa, Ye MUHAJ OTPULIATEIICH
OIUT IPH B3eMaHEe Ha PICKOBHU PELICHHs CE EKCIIOaTHpa CIPsIMO HOBAaTa CHTYaIlusl.
ToBa e MHOTO OIacHo, 3aI0TO B G0¥HA 0OCTAHOBKA CTPaxXbT OT MUHAJIN HECTIOIYKH
MOXe€ J1a OTXBBPJIM Hali-100pOTO pelIeHre B aKTyalHaTa CUTyalHs. 3aToBa HIKOU
BOEHHU IICHXO0JIO3U CMSTAT, Y€ €IHO OT YCJIOBHUSITA 3a yCIIelHa OoliHa IeHHOCT Ha
KOMAaHJMpa € KpUTUYHOCTTA HAa HETOBOTO MUCIIEHE.

4. Edexr Ha 3a0paHenus mioa. Vima ciryyan, Korato CIyCHaTHTE “oTrope” ykasa-
HUA 32 N30ATBaHe Ha JaJICHU PELICHHs PABAT Te3H PENICHHs Hal-IPUMaMIIBH 1 JKella-
Hu. OTHaYaJo ce mojajarat Ha oOCkXKIaHe, 3a Ja Ce BUAU 3aI0 TPsOBa Aa OBAAT OTXBBP-
JIeHH, CIIe]] TOBA Ce BKIIIOYBAT KAaTO alTepHATHBHU M HAaKpas ce n30upa HAKoe OT TIX. B
MHOTO CIIy9aH TOBa Ce I0JIydaBa B Pe3yiITaT Ha HeOOPH B3aHMOOTHOIICHUS MEXKILY
WHCTAHIMUTE 110 BEPTHKAJIA, WM Ha IPEIBAPUTEIHO (GOPMHUPAHH HATJIACH 32 IPOTUBO-
nocrassiHe. [Ipumep : rnaBHara repouns B TB cepuana “Hukura”.

5. E¢pext Ha paHroBoTO BiIMsiHME. B rpynu cbe cTporo epapxusupana CTpykTypa
Ha BJIaCTTa, KAKBUTO Ca BOMHCKHUTE, Ce HapylIaBaT HH)OPMAIIMOHHHUTE MPOLECH U MPO-
I[eChT Ha B3EMaHe Ha pelIeHne. B pe3ynTat Ha KOHKPETHH H3CIIEIBAHUS € JOKA3aHO ,ue
YJICHOBETE HA IpyIaTa ¢ Hali-HUCHK PaHT € Hai-MaJKo BEPOSTHO Ja BIUAAT Ha 00IIOTO
peleHne, JOpH 1 KOTaTo ca C MPaBHIIHO cTaHoBHUIIe. To3u edexT oOsCHIBa OTaKBaHETO,
Ye WIEHOBETE C MO-TOJSIM PAHT YIPaKHABAT TOJSIMO BIMSTHUE U HE Ce HyXKAAsT OT TOJIs-
Ma NOAJPBKKA, 33 1a ObIAT MPUETH TEXHUTE NMpeaiokeHus. HuckocrosmuTe Morar ia
ce ChIVIACAT C HOCUTEIIUTE Ha BJIACTTA, JaKe KOraTo 3HAST, Y€ TAXHOTO JJMYHO MHEHHUE €
110-100po.

2.2. Pa3muMku Me:Xay ynpaBJIeHHeTO B apMeiiCKH yCJI0BHS U YNIPaBJIeHHETO B
rpa:kIaHCKa COLUAIHA cpefa.

Ilo npuHIMM, yIIPaBICHUETO B apDMUATA UMa T'OJEMHU Pa3JIMKU, OTIUYABAIIM IO OT
Besiko pyro. Te ce 06cmyXBaT mpey BCHYKO OT 3HAYMMOCTTA Ha IeIUTe, Xapakrepa Ha
BOMHCKATa JIeH{HOCT U Ha YCIIOBUSATA, B KOUTO T4 IpoTHya. B Haii-0011 maH Morar 1a
OBbAaT OTKPOCHH CIICTHUTE OCOOCHOCTH:

- IpaBaTa ¥ 3aJbDKCHUATA HAa BOGHHUS JIUJEP ca periJaMeHTUPaHu B IO-TOJsIMa
CTeIeH, HO TOBAa HE 03HA4aBa, 4e TOH HAMa Bb3MOXKHOCT 3a IIPOsBA HA UHULIUATUBHOCT U
TBOPYECTBO;
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- TIOJYMHEHHTE He ce M30HpaT OT KOMaHANPUTE, a ce Ha3HavYaBaT OT JPYTU HHCTaH-
1y, TSIXHOTO yd9acTue B I1000pa Ha KaJpH € OTPaHHIEeHO caMo 3a PO(eCHOHATHHTE
BOCHHOCILY’KEILY U TPaXKAaHCKHUTE JIULIA;

- KserBata kbM PemyOnuka bbiarapus 00Bbp3Ba Chbe 3aIbIKEHHS, KOUTO HE ca I0r0-
BOpHH, a BeuHH. Hukoit He Moxe J1a ce 0cBOOOIH OT TAX I10 XKeNaHKe, Aa CTaYKyBa, HUTO
Jla CH ToJaJe OCTaBKaTa;

- KOMaHAUPHUTE OT BCUYKM HUBA UMAT MPOOIEMH C YeCcTaTa CMsSHA Ha JTHYHUS ChC-
TaB;

- KOMaHAMPHUTE MMaT IT0BEYE BIACT OT KOITO M 1a OMIIO IMBHUJIEH HAaYaJHUK U MOTaT
Jla HaKa3BarT IT0JYNHEHHUTE CH 3a Hellla, KOUTO Onxa MUHAIH He3a0eNs13aHo N3BBH apMusi-
Ta;

- Hali-Ba)kKHaTa 0COOEHOCT € Ta3H, Y€ BOCHHHAT JIMIEP O9aKBa OT MOJYMHEHHUTE CH Ja
IIpUeMaT €BEHTYaIHO H CMBbPTTa Ha OOMHOTO 1oJIe, 3a Aa ObIe U3IbIHEHA T0CTaBEeHATa
3ajaya.

3. B3EMAHETO HA PEHIEHUE - IEHTHP HA YIIPABJIEHCKATA
JEWHOCT B APMUSITA.

3.1. BusoBe peueHusi, ycJIOBHUSI 1 €TAaNH 32 B3eMaHETO UM.

[To cBosATa MCUXOJIOTHYECKa CHITHOCT B3EMAHETO Ha PEUICHUE € OCHOBEH KOMIIOHEHT
Ha BCSIKO BOJIEBO JIEHCTBHUE, OCHILIECTBABAHO OT JINUHOCTTA. YTIpaBJIEHCKAaTa JEHHOCT €
Mpeau BCHYKO BOJIeBa. PeleHneTo ¢ OH3M HaYaJeH MOMEHT, 0e3 KOMTO € HeBB3MOXKHA
BOJICBA ACHHOCT.

Karo B3ema pemienus, KOMaHAUPHT HEMPEKbCHATO BHACS U3MEHEHHS B KHBOTA HA
4acTTa, Mo/Ipa3/ieIiCHUETO, maba, MPUBEKAA TH OT SJHO ChCTOSIHUE B APYTO WM U3MCHS
CTEIeHTa Ha JaJICHOTO ChCTOSIHME, 33/IbJDKaBA Jla Ce JIeiicTBa 3a IIOCTUTaHe Ha OTpejie-
JieHaTa 1eJl. 3aToBa HsMa JIM pelIeHre, He MOJKe J1a 3alI0YHE U YIPaBJICHCKHUS IpoIlec.

B 3aBHCHMOCT OT yCIIOBHUSTA 32 B3eMaHE Ha pPEIlICHUE, Te OUBAT:

- pellleHHe TPH ITBJIHA OTIPENIENICHOCT: HaJMIIE € Is1ata HHGopMaus 3a mpooieM-
HaTa CUTYaIis U ca M3BECTHH MOCIEANIUTE OT BCEKU BB3NPHUET BaPHAHT 3a JICHCTBUE;

- peuIeHue MPU HEeOPEeNICHOCT: KOMAaHIUPBT pasIoliara ¢ HelrbJIHa HHPOpMAaIHs
3a mpoOieMHaTa cuTyanus u (HaKTOpHUTE, KOUTO U BIHSIAT;

- pelIeHue PY HAJTMUKE Ha PUCK: TYK BCSKa alITEpHATHBA 32 IEHCTBHE CEe ChIPO-
BOX/1a OT Pa3JIMYHU U3XOJH U C pa3jMyHa CTeNeH Ha cObABaHEe, CBbP3aHU C ONIACHOCT 3a
HETOBUTE MOCJICIHIIN;

- pellicHue MPH MPOTHBOCHCTBHE: KOMAHIUPHT ACHCTBA B KOH(GIMKTHA 00CTaHOBKA
1 TpsiOBa a m30epe Haii-yIaqHOTO CH MOBEICHUE.

3a na Obe epeKTUBEH MPOLIECHT Ha B3€MaHe Ha PEIIeHNE, HEOOXOIMMO € J1a e CIia-
35T HSKOJKO YCJIOBHS:

A/ HyXHO € BOGHHUST JIHIEP Ja U3MUTBA OTPEOHOCT OT B3eMaHe Ha PELICHUS H Ja
MMa yCJIOBHS 32 HEHHOTO YZOBJIETBOPSIBAHE;

b/ [IpoyuBaHe onuTta Ha APYruTe, Thil KAaTO roJIsMa 4acT OT MPOOJIEMHTE HE Ca HOBH
nimn yHI/IKa.]'lHI/I, CJICAOBATECIIHO T€ BEYC Ca UMAJIM HIKOTa U HAKBAC CBOC peLLIeHI/Ie;

B/ KomanaupbT 1a ymee a ce ChBETBa C MOJUUHEHNUTE CH M 0COOEHO ¢ odurepure
oT 1maba, 3aI0TO KOJIKOTO W BUCOKOKBAIM(HIIMPAH J1a €, He MOXKE JIa IMa €IHAKBO BH-
COKa MOJIrOTOBKA 32 TPABIIIHOTO peIIaBaHe Ha BCHYKH MPOOIIEMHU;

I'/ YTounsiBaHe Ha HEOOXOIMMHUTE CPEACTBA 32 U3ITBIHEHHETO MY;
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Jl/ Crbupane Ha nocTaThbuHO HH(MOPMAIHS 33 000CHOBaBaHETO My, HO 0e3 1a ce OT-
nara 3a oOXBaljaHe Ha BCHYKH BE3MOXHU JAHHHU 110 BCHUKH JINHUH;

E/ Onpenensae Ha neproia U €TalKTe, B KOUTO PEIICHUETO Iie ObJIe U3ITBIHEHO.

TocnenHoTO ycnoBHe 3acityxkaBa 1a My Obie 00bPHATO JONBIHUTEIHO BHUMAaHHE.
EranHocTTa npeanonara Haif-Hanpesa npoOneMHaTa cuTyanus 1a ObJe pasno3Hara 1
OCh3HATA.

Bropo, Tpsi6Ba na 6b1¢ chOpaHa HeoOXoauMaTa HH(pOpMaIKs, KOATO HE caMo Ja
pa3KpHBa ChCTOSHHETO Ha HelllaTa B MOMEHTA, HO ¥ TOBa, KOETO O MOTJIO J1a Ce CIIyqH U
B Obnemie. Tst TpsiOBa 1a € OT pa3IMYHM H3TOYHUIM, IPH OTINTAHE HA MOTHBAIMATA HA
YYaCTHHIUTE B IpoOIeMHaTa cuTya Iusl. Thil KaTo BOGHHUTE JIHJepH MOXKE J]a TOJTyqaT
€IHOCTPaHYMBA, N3KPHUBEHA, a ITOHIKOTa M HeaJ[eKBaTHA Ha EHCTBUTEIHOCTTa HHPOP-
Marus, T4 TpsOBa fa Ob/Ie moAIaraHa Ha IpoBepKa.

Tpeto, npu HanMume Ha Bede 0OpaboTeHa U KadecTBeHa HHGopMaLus, O MOTJIO Ja
ce MpeMUHe KbM aHaJM3HpaHe Ha npodiieMHaTa cutyanus. CTpeMexbT TpsOBa 1a Obae
KbM pa3rpaHH4aBaHe Ha ChIIECTBEHOTO OT HECHIUIECTBEHOTO, 3a1bJI0aBaHe MO TOBbPX-
HOCTTa Ha IIpo0eMa, OLIeHKa Ha ChIIECTBYBAIIUTE TCHICHINH, IIPOTHO3a 32 OBJCIOTO
pa3BHUTHE HA HelllaTa, Ipea3BaHe OT TPy eKCTPANoNAlNy U pa3KpuBaHe Ha GakTopu-
Te, KOUTO BIMSAT Ha CHOUTHATA.

UeTBBpPTH €Tl NpeCTaBIIsIBa ONPEIEISTHETO Ha alTepHATUBHUTE, KOHTO MPeIxoxkaa
TSXHATa OLICHKA ¥ IIPHUEMaHETO Ha PEIICHHE.

ITero, HEOOX0AUMO 1e OB/ Aa ce Ch3/1aC OPraHU3alHsl HA U3IIBIHCHUETO, BKIIOY-
Baiia popMyIHpaHe Ha PEIIEHHETO Mo TaKbB HAYMH, 4e Ja 0be pa30paHo OT MOJIHHe-
HHTE U IOPUANYECKOTO My O(OPMSIHE KaTo 3aM0Be, pa3snopexaHe U T.H.

[lecTy 1 NOCTE/CH € eTalbT Ha KOHTPOJI M OLICHKA Ha pe3yararture. Ha To3u eram ce
omnpezens epeKThT OT B3€TOTO PEIICHHE U CE 3aTBAps LEIHAT UKbIL.

AKO pEIIeHHETO Ce € 0Ka3aJlo HepaboTOCIIOCOOHO, KOMAaHIUPBT TPAOBA J1a TO Tpe-
pasrieza u 1a ce 00ObpHE KbM CJIe/BallaTa aITepPHATHBA IPH U300pa.

BbB Beeku citydail, mpoBepKaTta Ha pe3y/ITaTHTe € M0JIe3Ha 33 BOGHHUS JInaep. AKO
peteHneTo e 100po, TOM IIe 3Hae KaKBO JIa MPaBH IPH IPYT Mog00eH cirydail. AKO TbK
ce OKaKe JIOIIIO, IIe 3Hae KaKBO J1a He PaBH CJIC/IBAIIHS ITBT.

3.2. [IcuxoJioru4ecku 0CO0EHOCTH HA TPYNOBOTO B3eMaHe Ha
peuienue 3a 60ii 0T a0a U Bb3MOKHO MOBEeHUE HA 3aIIIMTHO
OSIrCTBO OT OTTOBOPHOCT.

[NoteHnumanbT Ha rpymnara /mada/, KosSTo B3eMa YIPABICHCKH PEIICHUS] 3aBUCH, HO
HE € MEXaHW4eH cOOp OT MOTeHIIMAINTE Ha BKIIIOYEHUTE B Hes opunepu. Tyk 3agadaTa e
OIIIE MO-CJI0KHA, 3al[0TO OCBEH OT JIMYHOCTHOIICUXOJIOTHYECKHUTE, 3aBUCH M OT COLIMAII-
HOTICUXOJIOTHYECKUTE 0COOCHOCTH, CBBP3aHH ¢ OOIYBaHETO, KOJETHATHOCTTA, TICHXH-
YecKaTa ChBMECTHMOCT, TOEMAHETO MITH OSTCTBOTO OT OTTOBOPHOCT U [Ip.

[TpaBUIHOTO CHOTHOLIEHUE MEXKAY €AMHOHAYATIHETO U KOJIETHAIHOCTTA IIPU B3eMaHe
Ha IPYIOBO PELICHUE 3aBUCH OT MHOTO 0OCTOSTEICTBA, KATO OCHOBHUTE OT TAX Ca CBBP-
3aHHU ¢ 0COOCHOCTUTE Ha KOHKPETHATa CUTYaIisl U CTWJIA Ha PHKOBOJCTBO Ha KOMaH U~
pa. Haii-noaxozsia e Ta3u nponopuus, KOsSTO OCUI'ypsiBa B3€MaHETO Ha Hal-Obp30 U
Haif-e()eKTHBHO pelIeHne, 0cOOeHO Mpu OoifHa cuTyanus. ONTUMATHOCTTA Ha TOBA
CHOTHOIIICHHE 3aBHCH H OT IICHXUYECKaTa ChBMECTUMOCT Ha YICHOBETE Ha Tpymara.
[IpobneMHuTE CUTYaIIMK CHABPKAT TBBPIE MHOTO BH3MOKHOCTH 32 TI0SIBa Ha POTHBO-
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peuns ¥ KOHQIINKTH, KOUTO cpex OpHIEepUTe OT eaUH 11ad He ca 00yCIOBEHH OT pa3iiu-
4Hs B UHTEPECHUTE, a IT0-CKOPO B pa3OMpaHuATa, OLIEHKHUTE, ONUTA U HeOCTaTh4YHaTa
HaTPEHHPAHOCT 3a CHBMECTHA Pab0Ta OT TAKOBA €CTECTBO.

BaxkHa 0c06EHOCT MpH MHOTO CITydau Ha FPYHOBO B3EMaHe Ha PEIICHHE B CTPECOBA
CUTYyalus € T.Hap. OATCTBO OT OTTOBOPHOCT. ACIIEKTH Ha TO3H Mpo0IieM ca aHAIM3UpaHH
oT ¢peHckus uscnenonaren Jxanuc. Toit 00001maBa oceM BUIa MOBEACHUE 32 3AIUTHO
OSITCTBO OT OTTOBOPHOCT Ha IPYNOBH CHbBETHHULM HA BUIHU BOCHHH U MOJIUTHIECKH
PBKOBOAUTENH :

IIepBo. Mmo3ust 3a HEYA3BUMOCT, CIIOJIEISIHA OT ITO-TOJISIMATa YacT OT WICHOBETE OT
rpymara, B pe3yJraT Ha KOeTO ce Bh3IapsiBa IIpeKajeH ONTHMHU3bM H Ce IIoeMa U3BBHpe-
JICH PHCK.

Bropo. KonexTuBHY ycuims 3a pallMOHAIM3KMpPaHe Ha PELIEHHETO, 3a J]a Ce OTCTPa-
HAT IpeayOekAeHHUATa, KOUTO OMXa HaKapaly WICHOBETE Ha rpymara Ja ce OTKaXaT OT
MIPEUIIHATE CU CTAHOBUIIA, XUIIOTE3H U PEIICHNUSI.

Tpeto. be3ycnoBHa Bsipa B €THYHOCTTAa M BUCOKHS MOpaJ Ha IpymaTa, B pe3yirar Ha
KOETO WICHOBETE ¥ BHOOIIIE HE Ce 3aMHCIIST BbPXY €THYHUTE MTOCICANIN OT B3ETOTO
peuieHwue.

YeTrBBpTO. [IpOTHBHHUKBT CE TaKCyBa KaTo MPEKaJCHO IIOPOYEH, 3a Ja Ce IilacyBa
JIOBEpHE HA MIPEANPUETHTE OT HEro OITUTH 3a IPErOBOPH, WM KaTo IMpeKaIeHo ci1ad 1
IIIyIaB, 32 1a c€ B3eMaT HAaCEePHO3HO MPECIeIBAHITE OT HETO IETIH.

IIero. Bepxy Bceku wiieH OT TpynaTa, KOHTO U3JIHM3a C apTyMEHTH CPEellly CTEpeOTH-
IIUTE, WIFO3UUTE U OETUTE OOIIN aHTaKMUMEHTH, C€ YIIPaXKHIBA MPSIK HATHUCK, 3a Ja ce
MOKa)ke, Y€ BCAKO HECHITIACHE € HECHbBMECTHMO C H3HCKBAHETO 32 JIOSUTHOCT CIIPSIMO
camara rpyma.

IlecTo. CamoneH3ypupaHe Ha WICHOBETE Ha rpynaTa BbB BPh3Ka C HEChITIACHATa U
pa3nuuMsATa OT MPUBHIHUS KOHCEHCYC /eIMHOYITHO MHEHHE U 0JJ00pEeHHe/, KaTO BCEKH
OTJIeJIEeH WICH OMAJIOBa)kaBa 3HAYMMOCTTA Ha JIMYHUTE CH CBMHEHHUS M TIPOTHBHHTE
JOBOAN.

Ceamo. CriozeneHa WTIo3us 3a €HHOYIINE B TOCTBIIKUTE U ACHCTBHUATA, TIPOU3TH-
Yalo OTYACTH OT CAMOKOHTPOJIA U OT JILKIUBOTO MPEAION0KEHHUE, Ye “BCEKH, KOUTO CH
MBJIYH, € ChIIaceH”.

Ocmo. ITosiBa Ha “mazaun”, T.e. 000COOSABAIIN CE WICHOBE, KOUTO II0 COOCTBEHA
WHHIMATHBA [IPeANa3BaT rpyrnara oT NIPOTHBHUKOBATa MH(POPMAILHs, KOSITO EBEHTYaTHO
OM MorJa ja HapyIIu 9yBCTBOTO 3a CAaMOJIOBOJICTBO HA IpyIara O OTHOLICHHE Ha e(eK-
THUBHOCTTa M MOPAJTHUTE aCIIEKTH Ha HEHHUTE PEIICHUs.

Vma ocHOBaHMs J1a ce CMsTa, Y€ OCOUSHNUTE OCEM BHIA MTOBE/ICHHE Ha 3aIUTHO
OSITCTBO OT OTTOBOPHOCT IIPHU TPYIOBO B3€MaHE HAa PEHICHHS B CTPECOBA CUTYAIHS B
HSIKOHW CITy4Jad Ce IMpOsIBSIBAT U B paboTaTa Ha BOGHHUTE 1aboBe, 0c0OeHO B O0ifHa 00C-
TaHOBKA.

3. Conclusion

[Tpenu3BukarencTBaTta, MPOU3TUYAILM OT TOBa ,ue bbirapus Beue e wienka Ha HA-
TO, Hanarat Ha BOSHHHUTE JHICPH Ja UMAT 100pe 0hopMEeHO pa3dupaHe 3a CBOUTE
1eJIM, 331244 U QYHKIMK B Ka4E€CTBOTO CH HAa KOMaHIUPH U oduiiepy oT mabose Ha
pazIUuHU HUBA.

B xona Ha cBosiTa yripaBiieHCKa I€HHOCT 11l C€ Hajlara 4yecTo J1a Ce CIPaBsT C TEKKHU
MHCIIOBHH Ka3yCH MPU OTPaHWYEHH CPOKOBE U AeGuIuT Ha MH(OpManus, KaTo BHUMA-
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TEJIHO Ce Ma3sT OT HOTPEIIHN PEIICHUs U JeHCTBUS, KOUTO MOTaT /1a JIOBEeJar 10 (arajieH
M3X0J[ )KMBOTA Ha MOAYMHEHUTE, 0cOOEHO B OoifHa oOcTaHOBKA. 3a 1a ycHesT, TpsioBa
OTJIMYHO J1a ITO3HABAT CIIeIM(pHKaTa Ha BOSHHOTO JIMJIEPCTBO U PA3IUKUTE My OT TOBa B
JPYTHTE COLMAHU CPEH, M3KYIICHUATA Ha BIACTTa U Ne(h)OpMALMAUTE, 10 KOUTO MOXE
Jla ce CTUTHE IPY IPHIIAraHeTO M, KAKTO M €TaIlkTe IPU B3EMaHe Ha KOMaHIUPCKO peltie-
HHEe. MHOTO Ba)KHO € J1a ce OBJIaJiee U 3KYCTBOTO Ha paboTa B €KHII, KOHTO IPUHIMI €
OCHOBONOJIAraml B HOATOTOBKATa Ha O(pHIEpUTE OT CTpaHuTe, wieHku Ha HATO.
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Anomayua: B mopawixama npogpecus cvujecmeeno uusamue 8bpxy NCUXUKAmMa u no-
6e0eHUemO HA KOpaOHUme eKunaxcu OKa3eam MHoxcecmeo gaxmopu. [Joxkiaovm pas-
KA36a 30 HAKOU OM MAX U ONUCEA MAXHOMO 6b30eliCmElUe.

Knrwuoeu oymu: Mope, pakmopu, nosedenue, MOpsK, eKCMpemManiHu CUmyayuu

B MopsinikaTa npodecus ChIIECTBEHO BIHSHUE BbPXY NCUXHMKATA M ITOBEICHHETO HA
KOpaOHUTE EKUITaXKH BIMAAT MHOXKECTBO (DaKTOPHU:

CeH3opHaTa n30JaIHs, ICHXWYECcKaTa ACIPUBALNS U HHPOPMAMOHHUS TTIa].

[NcnxnueckaTta nenpuBaIisg U CEH3OPHUAT TJaj CHIKaBaT paboTOCHOCOOHOCTTA Ha
MOPSLIUTE U MOTAT Jia I0BEJIAT JI0 BIOLIaBAHE HA T03HABATEJIHATA JISHHOCT Ha MOPALHTE.
Ipu no-ci0XHM yCI0BHS ce HaOIIoOAaBaT pa3cTPOMCTBAa HAa OPHEHTANUATA BbB BPEMETO
U TIPOCTPAHCTBOTO, M30CTPEHA PeaKyus Ha cnabu IpasHUTENH, TOBHUIIABAaHE HA arpecHB-
HOCTTa U KOH(QIMKTHOCTTA CJICACTBHUE CIalaHe Ha JINYHOCTHHS MTOBEJCHYECKH TOJICPAHC.

ITo Bpeme Ha MIaBaHETO y MOPSALMTE MOHIKOra ce Pa3BHMBa T.H. HHTEPIPETALMOHEH
cunapoM. Toii ce mosBsBa MpH HEAOCTHT Ha MH(OpMalHs KaKTo OT Opera, Taka U OT
CTpaHa Ha KOpaOHOTO PBKOBOJCTBO 3a XapakTepa Ha pelica, CbABbPIKAHUETO Ha U IpeJi-
Ha3HAUYEHHETO Ha MPEBO3BAaHUTE TOBapHW U APYTH yciyru Ha Mope. Korato MopsiuTe ca
JIMLIEHH OT 3Ha4YMMa 3a TAX MH(OPMAIMs, Te 3a104BaT WHMBUIYaHO ¥ IPYHOBO Ooes-
HEHO J]a THJIKYBaT BCSKaKBH HE3HAUMTENHHM NPU3HAIM Ha NPOU3THYAIINTE HAOKOJIO
CHOUTHS U SBIICHUS, MHCIIH KOUTO MOTAT Jia 00XBaHAT ISUIOCTHHS )KUBOT HA MOPSKa — OT
CBbMHEHUS U HATPAIUTMBOCTHU CIIPSIMO JISHHOCTTa HAa KOPAOHOTO PBKOBOJCTBO MM APYIH
YJIEHOBE HAa CKUIIaXa, O HATPAIUTHBOCTU CBBP3aHU ChC CEMEHCTBOTO, 3a00isBaHE Ha
JieraTa, ChIpy’Kecka U3HeBsipa  Ip.

[NomoOHM MpeXuBsSBaHHUS M3MUTBA €IMH OT MOPSIIHTE Ha MOTOpeH kopab ,,EJIEHA”,
KOUTO Ce 3aCHiIBAT MO BpEeMe Ha IIIaBaHETO Oe3 HUKOH Ja 3alenexu MpoMsHaTa u 1a
npeAnprueMe HeoOXOJMMHUTE IPEBAaHTHBHYU JEHCTBUS, KOETO MPEBPHINA MIAAUS U HEOIH-
TEH MOPSIK B yOHell Ha ABaMa JTyIIH OT eKHIaxa.

JKuBOTBT Ha MOpsIKa ce XapaKTepH3Hpa C MOCTOSHHO OYaKBaHE — BIM3aHE B IPHUCTa-
HHILETO TPBI'BaHE Ha IUIaBaHe, 3aBbpIIBAHE Ha peiica u mp. B MOpeTo MHHABAT JIeCETKH
TOJIMHH OT JKHBOTA Ha MOPSLHUTE, HO T€ BBH3MPHEMAT TE€3W TOJMHH KAaTO OYaKBaHE Ha
kuBoTa Ha Opera. Ha kopaba Bb3HHKBAT MIIIO3MU 32 OPErOBHUs )KHBOT, KOMTO KaToO Ipa-
BIJIO HE CHOTBETCBAT HA PEATHOCTTa. TOBa OOCTOSATEICTBO YECTO BOJH JO BB3HHKBAHE
Ha HEYPEAUIM 1 KOHGIIUKTH, THYHOCTHH Pa3CTPoiicTBa .

6) JINYHOCTHOTO MpECHIIIaHe B EKUIIaKa KaTo 3aTBOPEHA COLUAIHA OOIIHOCT

[IporbIKUTEITHOTO CHXUTEIICTBO HA XOPATa B 3aTBOPEHA COLMAIHA OOIIHOCT KaKBa-
TO € KOPaOHMST EKHNaXX BOJM A0 JINYHOCTHO mpecuiiaHe. To OT cBOs cTpaHa Mpeau3-

315



BUKBA MOBUIIEHA arPeCHUBHOCT, KOH(IMKTHOCT M HETIOHOCHMOCT,a BCHYKO TOBA BJIOIIAaBa
Ka4ecTBOTO Ha KopabHaTa IeHHOCT 1 € OIacHO 3a KOpaboIlIaBaHeTo.

KorHuTHBHHAT AMCOHAHC B OQHIEPCKUS CHCTaB OT YIPABIEHCKOTO M OIEPaTHBHOTO
HUBO IIPU B3EMaHE Ha OTTOBOPHHU PEILICHHS .

KorHuTHBHHAT AMCOHAHC € M3CIeABaH OT amepukaHckus ncuxoior Jleon dectun-
rpp. KanutaneT Ha Kopaba M ocTaHAIUAT OQHLEPCKH ChCTAB OT YIPABICHCKOTO M OIle-
PaTUBHOTO HUBO €KEIHEBHO M3MUTBAT KOTHUTUBEH AMCOHAHC IIPU B3€MaHE Ha yIpaB-
JICHCKH PEIIeHUs, 0COOEHO B €KCTpPEMaJHHU CHUTYyaluu. ToBa € CBBP3aHO C ITOBHILICHO
HEPBHO-TICHXHYECKO HaIlpeXeHUE, TTOPOJICHO HE caMO OT BHCOKaTa NepCOHANHa OTro-
BOPHOCT, HO U OT TPYJHOCTTA Ha CHTYalUsTa, 32 KOATO o(UIepuTe HIMAT TOTOBH pelle-
HUS HUTO OT NPaKTHKaTa, HUTO OT TEOpHsTa M TpIOBa 1a ce pa3uuTa Ha coOCTBEHaTa
HUHTYUINS ¥ TBOPUECKUTE CH CIOCOOHOCTH.

MOHOTOHHOCTTa Ha KOPaOHHs )KUBOT U €AHOOOPA3HETO Ha TPYAOBUTE MPOIIECH.

Enna oT ocobeHoCTHTE HAa MOpCKaTa AEHHOCT € HAIMYUETO Ha MOHOTOHHH JEHHOCTH,
PEXUMH U cUTyanuH. IHTEH3UBHOTO pabOTHO HATOBapBaHE NPEIU3BHUKBA MTOBUIIABAHE
Ha TICUXO(HU3HOIOTHIECKOTO HAIIPE)KEHNE U YCHIBa CyOEKTHBHATA OLICHKA 32 MOHOTOH-
HOCTTa . MOHOTOHHATa ISHHOCT BB3JIEHCTBA BBPXY CHXO(PH3NOTIOTHIECKOTO CHCTOSTHHUE
Ha YOBEKa M NPEIN3BUKBA PEANIIAa HEeKEJIATSTHH SIBJICHUSL, KaTo:

- npem>36y)1<,uaﬂe Y U3TOLIAaBaHE HA €IHU LICHTPOBE, NPUTHIISIBAHEC U Bb3HUKBAHE HA 3aIPBKKA
B JIPYT'H LIEHTPOBE;

- yMmopa Ha (QYHKIIOHUPAIIUTE OPTaHH

- IIOHMKaBaHE€ Ha MOTHUBaLUsATa, KOETO CE IIPOsBABA B 3ary6a Ha MHTEPEC KbM Z[eﬁHOC'ITa, 00K-
PBbKaBaIIUTE XOpa M OKOJIHATA CPEAa;

- OTCBHCTBHUEC HA ITOJIOKHUTECITHU EMOLIMOHAJTHH ed)eKTI/I;

- CTpeMex Jia ce mpeKpatu paboTara;

- EZ[HOCTpaHHOTO HaTOBapBaHE Ha OrpaHUYCHA Ipyria HEPBHU KJICTKU 11O BPEME Ha MPOABIDKHU-
TeTHATa MOHOTOHHA NEHHOCT HAa MOpE MPEAM3BHKBA (YHKIMOHATHO H3TOIICHHE, pa3BUBAaHE Ha
33JpBKHA peakluu. ToBa BOAM 1O YCKOPEHO MOSBSBaHE HAa yMOpa, CHHIMBOCT, Oe3pa3inyme,
ycaMOTsIBaHE, CTEPEOTUITHOCT B IOBEACHUETO, BSUIOCT, CHHIKaBaHE Ha paGOTOCHOCOGHOCTTa, craga-
HC Ha MHTEJICKTYyaJlHaTa MPOAYKTUBHOCT, HAMAJIABAHE HA JKU3HCHHUS TCIECEH TOHYC, oTciiabBaHe Ha
BOJIsITa U BHUMAHUETO U 1Ip.

- MoHoToHHaTa JIeHHOCT, ChUeTaHa CbhC CEH30pHATA M30JallMs U NCUXUYECKaTa JAeHpuBaIys,
Ha (oHa Ha JepHIUTa OT 3HAYMMA 33 MOpSLHUTe MH(POPMAIMSA BOAHM IO HapacTBaHe Ha CTpeca,
TPEBOXKXHUTE OYaKBaHHUs, BJIOIIABAHEC KAYCCTBOTO Ha JCHHOCTTA U YBCIUYaBAHC HA TPCIIKUTE, KOCTO
OT CBOs CTpaHa 3acTpalllaBa 6e30IMacHOCTTa Ha KOpaGOIUIaBaHeTO.

JIeHOHOITHHAT PEKUM Ha paboTa Ha MOPSILIUTE 110 BpeMe Ha IUIaBaHe BOJAM J0 Hapy-
LIEHHs Ha ,,0MOJIOTHYHHS YaCOBHHMK” M OMOPHUTHMA Ha YOBEKa, KOETO NPEJU3BHUKBA Ha-
PYIICHUS Ha CHHS U APYTH IICHX0-COMAaTHIHH Pa3CTPoiicTBa.

Broputmute ca konebaHne Ha CMsSHA M MHTEH3UBHOCT Ha IPOIECHTE U (DPU3MONIOTH-
YEeCKUTE PEaKINH B OpraHW3Ma, OOYCIOBEHH OT BIMSHMETO HA BBHIIHU M BBTPEIIHH
(axTopu. Haii-ChIIecTBEHO BIHSHUAE OKa3BaT BHPXY paObOTOCIIOCOOHOCTTA U HACTPOCHH-
€TO Ha YOBEKa JICHOHOIIHUTE OMOPUTMH, CBBP3aHH C MEPHOINTE HA reorpa)CKUTE LUK
— CMsHaTa Ha JICHS M HOINTa, U3MEHCHHWETO Ha OCBETEHOCTTAa, T.H ,,0€IM HOIIM WA
,,dEpHU JTHU | TIp.

HapyiaBaneTo Ha ChHS KaKTO 110 TPOIBIDKUTENHOCT, Taka U 10 Ka4eCTBO, BJIOIIaBa
paboTOCIIOCOOHOCTTA M CAMOYYBCTBHETO, CIIOCOOCTBA 3a MOBHIIABAaHE HA HEPBHO IICUXHU-
gecKkara Bb30y/ia, KOSTO BIIMsie OTPUIATETIHO HAa HOCEHETO HA BaXTaTa M W3ITBIHCHUTE Ha
HETIOCPEACTBEHUTE (YHKINOHATHH 33 JbIDKESHHS.
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IMpogsmxuTeTHOTO GE3CHHIE BOAM O BIOIIABaHE KaueCTBOTO Ha paboTara, a Xpo-
HUYHOTO HEJOCIIMBAHE CE PaBHSIBA Ha aIKOXOJHO omusHeHue. Ponsta Ha Ge3chbHUETO B
KopaboIutaBaHeTo — KakTO B THPTOBCKOTO, TaKa M Ha BOCHHHUTE Kopabu He e 1o0pe Mmpoy-
4yeH mpobieMm. ToBa BOAM 1O TIpElIKH B OLIEHKAaTa M aHAIM3UpaHe Ha OOCTaHOBKATa,
BJIOIIIABA B3€MAHETO Ha PEIIeHHE W OTAABAHETO 3a 3aMOBEIH, 3aTPYAHIBA U3ITBIHEHHETO
Ha OoitHuTe 3amayn. Cuuta ce, ye OE3CHHHETO € eIHa OT MPUYMHUTE 3a T.H. ,,APYKECKU
OT'BH”, KOUTO 110 BpeMe Ha BOHHATa MPHI00H 3aCTPAILUTEIHU Pa3MEPH.

ABCTpaIMICKY M3CIEA0BATENH Ca YCTAHOBIIIM, Y€ IIPOJIYKTHBHOCTTA Ha X0Opara, KO-
UTO HE ca CIIaJiM B NMpOXBIDKeHHe Ha 18-24 gaca CHOTBETCTBA Ha IMOBEICHHE HA XOpa,
KOMTO MMart B KpbBTa cu 0.05 mpommita ankoxoi. Xopa, KOUTO He ca CIIaH B IIPOJIbIDKe-
HUe Ha 25-26 yaca UMaT MPOAYKTUBHOCT, PaBHOCTOMHA Ha Te3H, B UHATO KPHB C€ Ch-
oepoka 0.1 mpommia ankoxous. CeriaacHo kouBeHImA "STCW’ 95” ycraHOBSIBa TIMMUT OT
0.08 mpoMuIa aaKoXoJI 32 MOPSIIMTE.

OO0e3IBIKBAHETO € TOJIIM OMY 32 MOPALIUTE U aCTPOHABTHTE, HO JOKATO KOCMHYEC-
KaTa IICHXOJIOTHSI KOCMHYECKaTa MEHIIHA Hpejuiara e(eKTHBHY peleHus To KopabHa-
Ta MEIMIMHA ¥ MOPCKaTa IICUXOJOTHs Ca B JIBJIT Ha MOPSLUTE OT BCHYKH CTPaHH IO
CBeTa.

MukpokimMaTa 1 00uTaeMocTTa Ha KOpaOHUTE TIOMEIIEHHUS], KyMyJIaTHBHO Bb3JIeHc-
TBUE Ha BUOpaLMKTE, BEIIHEHUETO Ha MOPETO, IIIyMa, JIbYEHHUsITa Ha Kopala;

W3napenneTo Ha ropuBa M Maclia, IIyMbT, BUOPAIMUTE, OCTOSHHOTO H3KYCTBEHO
OCBETJICHHE, HOHU3UPAIIUTE IHUCHUSI, €IEKTPOMAaTHUTHOTO M3Ib4YBAHE CE SBSIBAT OCHOB-
HU3aMBbpCUTENN” Ha KopaOHaTa cpela W OKa3BaT CHUIECTBEHO HEraTHBHO BIIMSHHE
BBPXY TAXHATa pabOTOCHOCOOHOCT.

INo3naBaHeTo Ha (haKkTOpHUTE BIHAE U3KIIOUUTEIHO MHOTO Ha Pa3OMpaHETO Ha Bb3-
MOXKHHUTE NPo0IeMH, KOUTO Onxa OMiM Bb3HUKHANM Ha Mope. [lo3HaBaHeTo Ha dakTopu-
Te CHIIO CIOCOOCTBA 3a MPEBEHIMATA HA MHOTO MHIMACHTH IIPOM3JIN3AIIH OT HCUXOJIO-
rusATa Ha MOpcKaTa mpodecus. 3aToBa OpPraHU3NPAHETO M MPOBEXKIAHETO Ha CIICHUaly-
3MpaHM KypcoBe M Oeceny 3a (paKTOPHUTE BIMSCIIM BbPXY IICUXMKATa Ha MOPSKa B €KCT-
peMalHM CHTyanuy, OWxa OWIM OT M3KIIOYHTENHO TONSAMO 3HA4YeHHEe 3a IICUXHIHOTO
31IpaBe H PabOTOCTIOCOOHOCTTA Ha MOPSIIUTE IO CBETA.
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Pesrome

Cnen mOCTaTPYHO [BJITO BpeMe Ha HKOHOMHYECKH pactex, mpes 2009 T,
OBJIrapckaTa MKOHOMHKA HaBie3e B periecus. [Ipuuuny 3a Ta3u peuecus Osxa:

-OTBOPEHOCTTA Ha OBJITapcKkaTa HKOHOMUKA;

-HAIMYHETO Ha HHCKO HHBO HA  CIECTSABaHHS B OBJITapcKOTO COIMAIHO
MIPOCTPAHCTBO; IPH HUCKHUTE paBHUIA Ha CHECTSBaHMS, bbiarapus craBa omie IIo-
3aBUCHMa OT YyXIM npekn uHBectunmu. OcBeH Temma Ha HapactBaHe Ha BBII,
OCHOBHHTE IOKa3aTeNH, OT KOUTO UYKAWUTE MHBECTUTOPHU CE HHTEPECYBaT NpEay Ja
HHBECTHpAT, € OIJUKCTHHAT IeDULIHUT M pPe3epBUTE B 4YyXkIa BalyTa. EcTecTBeHO,
MOTEHLHAITHUTE HHBECTUTOPHU CHEAAT M PAa3BUTHETO HA TEKYIATa CMETKA Ha IUIATCKHUS
OamaHc, W JWYHOTO moTpebnenne karo mpoumeHT ot BbBII. W ngBata mokasarems
MIPE/ICTaBAT OBJITapcKaTa HKOHOMHKA KaTo pUcK. B crpaHa, B kosito moBeue ot 20% ot
paboTOCIIOCOOHOTO HaceJeHHe ce HaMHupa B 4y)XOHMHA, KaTo NHpeBeXkIa CpeiacTBa 3a
M3APBKKA Ha OJIM3KU M POJHHUHH (KaTo ChUIIEBPEMEHHO MHBECTHpAIIE B HIMOTH IO BpeMe
Ha OyMa Ha TO3W Ia3ap), MOJOOHM IOKa3aTeJM OHWXa ce OLCHWIM KaTo MO-JIOIIN B
CpaBHEHHE ChC CHOTBETHHUTE MIOKA3aTEeNM Ha e/1Ha GaaHCHpaHa MKOHOMHKA.

Ot gpyra ctpaHa, MpoOJeMH B KPU3UCHU YCIIOBHUS 3a TBP)KaBHHA (HCK Ch3JaBa U
cuBarta MKOHOMHKa. Helno mnoBede, HaIMYHETO Ha TO3M ()EHOMEH y Hac € cpeq
OCHOBHHTE YCJOBHS - Hapel, pa3bupa ce, CbC CHAIHAIUTE TOXOAM OT JAAHBLH B
YCIIOBHATA HA KPH3a — 33 (pOpPMUpaHE HA ACHUIKUT B HKOHOMHKATA. !

ToHsKOra HKOHOMHKATA CE JeJH He Ha JBE, 4 HaA TPH YaCTH -NerajHa, CHBa H YepHa’,
[TppBaTa BKIIIOYBA JIETAJTHO PErjlaMeHTHpPaHUTe GUPMH, YUATO IEHHOCT € B ITBJIHO CHOT-
BETCTBHE C OOILIECTBEHHWTE W3MCKBaHUs. XapaKTepH3Hpa Ce€ C MHCTUTYLHOHAJIM3WpaHa
33€TOCT U CAaMOHAETOCT, JIETATHH CIIEJIKH NP CTPUKTHO HM3IBIHEHUE Ha 3a/IbJDKCHUSTA
KbM JaHBYHUTE BIIACTH, OOIIECTBEHOTO OCHTYpsIBaHEe M HaeTaTa paboTHa cuia. Bropara
BKJIIOYBA MKOHOMUYECKH CTPYKTYPH, KOUTO Hape C JierajHara AeHHOCT OChIIECTBSBAT 1
HEJleTalHa, KOSTO € B HapyIIeHHe Ha OOIIeCTBEHHTE M3MCKBaHUsA. TS ce Hapu4ya '"cuBa
WKOHOMHKA", 3alI0TO HE BCHYKO ce o0yiara ¢ JaHbUU. B Hes chImecTByBaT OCBEH
JerajHaTa 3aeTOCT M CaMOHAeTOCT M (opMM Ha HeleramHa 3aeTOCT M CaMOHAeTOCT,
OCBIIECTBIBAT CE MOJYJIEralHU CACNKU NPH YaCTHYHO M3MBJIHCHHE H a 3aJbJDKCHUSITA
KbM JIbpiKaBaTa, OOIIECTBEHOTO OCUI'YpPsIBAHE U HaeTaTa paboTHA CUia.

Tperata uact, yepHaTa HMKOHOMHKA, BKJIIOYBA MAa(HUOTCKHTE CTPYKTYPH, KOUTO
CBILECTBYBAT HEJETAIHO M OCBILIECTBSABAT KpUMHHANHA AeitHocT. Hanuie e HeneraiHa

! IMonuTHKH 33 NPOTHBOACHCTBHE HA HKOHOMHYECKATA KPH3a: JMHAMHKA HA CKPHTATA MKOHO-
muka 2009, Policy Brief No. 20 nexemspn 2009
2 [Taues, T., UIKOHOMHYECKA COLHOJIOTHS, Tpaxkus- M., C., 2004
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3aeTocT U camMoHaeTocT. CHeNKUTe, KOUTO CE OCBIIECTBSBAT, CHIIO MMAT HEJICTalleH
xapakTtep. /304rBaT ce BCSKaKBH JaHBYHM W IPYTU 3aJBIDKEHHS KBbM JIbpKaBaTa.
[IpoGneMbT, KOHTO BB3HHMKBA IIPH TPOWHOTO JleJIeHHE Ha MKOHOMHKATa, 3acsira IJIaBHO
"cuBata" u '"depHara" KM ChCTaBHa dYacT. Paznmuumsra MeXOy TAX ca TPYAHO
OCBIIECTBUMH U B TOJsIMAa CTENEH MMaT ycloBeH Xapakrep. OOIIOTO MEXIy TSIX €, 4e
HSIMAaT CBOTBETCTBUSI C OOILIECTBEHMTE MHOTPEOHOCTH W H3UCKBaHHA. M mpu naBere
HMKOHOMMKH (MaKap M 4aCTUYHO B CHBaTa) HE Ce IUIAIIaT JaHBLH, ChIIECTBYBA HEJlETaTHa
32€TOCT W CaMOHAETOCT, HE C€ W3IBJIHABAT 3aJBbJDKCHUSATa KBM OOIIECTBEHOTO
ocurypssane. OOCTOSATEICTBOTO, Ue B CMHUS CITydail Te3W HapyIIeHUs ca IpacTHYHH, a
B JIPYTHUs CIydail ca IPUKPHUTH Ype3 JIeralHaTa HKOHOMHYECKa JICHHOCT, ChIIECTBEHO HE
IpoMeHsT Hemata. M mpu dYepHara HKOHOMHKA C€ TBPCAT PAa3IMYHU HAYMHH HA
MPUKpUTHE U (HOPMAITHO JIeTaTu3UpaHe Ha JeHHOCTTa, MOJOOHO Ha CHBaTa HKOHOMHKA.
[lopanu wu3noXkeHUTE CHOOpPaKEHUS HAMMEHOBAaHMETO '"CHBa WKOHOMHKA" TyOu
COIMAITHO-UKOHOMHYECKUSI CH CMHCBHJ, 3allOTO HE JaBa €IHO3HAuHa IpeAcTaBa 3a
HeHHaTa CBUIHOCT.

Ipencrasa 3a pa3Mepa Ha HE3aKOHHATa MKOHOMHKA C€ MOJIy4aBa M0 KOCBEH HAYMH.
3a LenTa ce U3MON3BAT PAIHIHE MeTomH. [10 -BaXHH OT TaX car®

a)  M3yuaBaHe Ha (akTOpPHTE, KOUTO CIIOCOOCTBAT 3a HEHHATa IOsIBAa U Pa3BHUTHE.
Te oOMKHOBEHO OMBAaT HWKOHOMHYECKH, COLMAIHY, 3aKOHOIATEIHH, HOIUTHYECKH,
aJIMIHUCTPAaTUBHO-KOHTPOIHHU. B efHa mo-ToisiMa cTeneH Ha KOHKPETHOCT TpsIOBa jaa ce
n3ydaBa TSAXHATa MPOITYyCKAaTETHAa BB3MOXHOCT 3a II0SBaTa M PAa3BUTHETO HAa TaKaBa
nkoHOMHKa. Hampumep B KakBa CTENEH 3aKOHHOTO TPOM3BOJACTBO HE € B CHCTOSHHE Ja
3aJ0BOJI OOIECTBEHUTE W JMYHUTE MOTPEOHOCTH ChC CTOKM M yciyru. Cwmoro ce
OTHacs 3a OTChCTBHE Ha HOPMAaTHBHA ypenda, periaaMeHTHpala TpyaoBaTa AeiHOCT WK
HECIa3BaHETO Ha CHIIECTBYBAIaTa, 32 MOJIUTHYECKHUTE, COUMAIHUTE U JaHBYHUTE pe-
IIEHUs, Kacaely Ta3u ACHHOCT.

0) UsyuaBaHe Ha (hopMuTe, B KOUTO Ce€ NpOSBSIBA Ta3d HKOHOMHKA. [oimsmMoTo
pasHooOpaszue OT (GOpMH, B KOHTO C€ peald3hpa HE3aKOHHAaTa HKOHOMHKA, CHIIHO
3aTpyAHSABA TE3H, KOUTO T'M M3ydaBaT. BeIpeKH ToBa OCHOBHHUTE (hOPMH ca HE3aKOHHOTO
MIPOMU3BOJCTBO M THPTOBHUS, HEPETIAMEHTUPAHWTEe OMTOBM, KOMYHAITHH, MEIWIHMHCKH,
o0pa3oBaTenHy, KOHCYITAHTCKH H JAp. IUIATEHH YCIIyTH, HaJOMHA paboTa, TPaHCHOPTHH
yenyru ¥ T.H. Crnennduunan ¢(opMH Ha TakaBa HMKOHOMHKA CBHIIECTBYBAaT KaKTO B
Ibp)KaBHUTE, Taka W B 4YacTHUTe (UPMH, KOMTO TpsiOBa Ja ce MO3HaBaT oOT
aJIMHHUCTPATHBHO-KOHTPOJHUTE OPTaHH.

B) l3yuaBaHe Ha ABMXXEHUETO HA NMapuUTe B OOPAILEHUETO WIX MOHETAPEH METOJ.
H3BecTHO €, 4e CHIEeNKUTe B He3aKOHHATa HKOHOMUKA OOMKHOBEHO Ce TPaBsT C MOMOIITA
Ha HaIM4YHM Tapu. Taka ce MpeojoisiBaT JaHBIUTE M OaHKOBUS KOHTPOI. AKO ce
n3ydaBa ABIKEHHETO Ha MApUTe B OOPAIIEHHETO, I€ C€ YCTAHOBH HECHOTBETCTBHETO
Mexky OaHKOBHTE ONEpaliy M KOJMYECTBOTO HA MAPHUTE MEXIY MOCIETHOTO U TOBa,
KOETO € HeoOxoamMo 3a obparneHnero Ha ¢akrudeckust BBII. Korato HecroTBETCTBHETO
B [IapH € TOJIsIMO, TOBa € MHIMKATOP 32 Pa3BUTa He3aKOHHA MKOHOMHKA M oOpartHo. Ta-
KUBa [IPOYYBAHUs TPIOBa 1a ce MPaBAT MEPUOANYHO U J1a 00XBAIIAT HO-TOJIEMU OTPA3b-
1 OT Bpeme. Taka Ie ce ciein JUHAMHKATa Ha HapacTBaHE WM HaMalsiBaHEe Ha He3a-
KOHHATa NKOHOMHKA.

® [TonuTHKH 3a MPOTHBOMEHCTBHE HA MKOHOMMUECKATA KpH3a: TMHAMHKA HA CKPHTATA MKOHO-
muka 2009, Policy Brief No. 20 nexemspn 2009
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r)  Commonorndeckn Meroau. Kakto mpsikata, Taka ¥ KOCBEHAaTa aHKETa MOTaT Ja
JIOTIpHHECAaT 32 HabupaHe Ha WHPOPMAIHS 332 CHBaTa HKOHOMHKA.

B ciyuast mo-Ba)kHO 3Haue€HUE MMa KOCBEHATa aHKETa, IPU KOSATO aHKEThOPBHT caM
MIPOBEKAA Pa3TOBOP C PECIOHICHTUTE (M3CJICABAaHHUTE JHLA). BakHO M3KCKBaHE Ha Ta3u
aHKeTa € aHKeThbOPBT J00pe a MO3HaBa aHTypaka Ha aHKETHPAHOTO JIMIE M CaMOTO
nmune. ToBa maBa BB3MOXKHOCT Ja ce HaGepe MH(opMamus 3a MACTOTO M PEeXHMa Ha
paborta, 32 TOXOAUTE U HAUMHUTE Ha TSAXHOTO MOJIydaBaHe, 3a YCIOBUATA, IPU KOUTO CE
OCBIIECTBSIBAT TPYIOBUTE 3ab/DKEHHUS. Taka MO0 KOCBEH I'bT MOraT Ja ce HampaBsT
3aKJTIOYCHUS 1Al NKOHOMHWYECKATa IEWHOCT, KOSTO M3CJICIBAHUTE JIUIIA OCHIECTBSBAT,
€ 3aKOHHA WJIM HE3aKOHHA. AHAJOTMYHA 3aJada MOXE Ja WM3IBJIHH U €IHO Jo0pe
OpTaHW3UpPaHO W TIPOBEJACHO HWHTEPBIO TOA QopmaTa Ha cBoOOAHa Oecena,
HaOJII0ICHUETO, TPYTIOBUTE TUCKYCHH U IP.

CrlnecTByBar, pa3bupa ce, 1 Ipyru Meroau. Ho kakTo crioMeHaTuTe, Taka U HEeCIo-
MEHATUTE, AaBaT OPUEHTHPOBBYHHU pe3ynrtatd. llopamu Tasu mnpuuuHa HUdpUTE 32
OTHOCHUTENHHS U1 Ha HE3aKOHHATA MKOHOMHUKA B OpYTHHUS BBTPELICH IMPOAYKT Ha
JlaJicHa CTpaHa ca MPOMEHJIMBU W HembJIHU. OTICTHUTE METOAM MOTAaT Jia ¢ 0000MIIIT
KaKTO CIIe/Ba:

MeTtoaum 3a nscnenBaHe
Ha CKpUTaTa MKOHOMMKaA

NMPEKUA KOCBEHMU

MHANKATOPHMU MOAEJ/THU

(.’pI/Irypa 1 MeTO)II/I 3a UIBMCpPBAaHE HAa UKOHOMHKAaTa B CAHKa

Heob6xoamumo e MepkuTe 3a 60pba ChC CKpUTaTa HKOHOMHUKA J1a ObIaT:

- MPUOPUTETHO HACOYCHH KbM MOAOOpsSBaHE Ha MPaBONPHIATAHETO U
BBPXOBCHCTBOTO Ha 3aKOHA;

-IIOJIKPETIeHN OT aMUHHUCTPATHBHU pedopmu u pe)OpMH B KOHTPOIHATA CHCTEMA,
LEJSIIH TIOBHIIIEHa €()EeKTUBHOCT;
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- OLCHCHH I10 pa3xoau - IIOJ'IE!I/I.4

o3unus no remara

B pesromero Ge pasrieqaHo MHEHHETO Ha aBTOP, CBBP3aH C M3Y4aBaHETO HA CHBATa
UKOHOMHMKAa — HAYMHUTE HA HEHHOTO M3MepBaHe, HAIMYHETO Ha MNpoOIeMH IIpH
n3MepBaHeTo ¥ u mp. 3amo obade H3CNENBAaHUATA BMBPXY CHBAaTa HMKOHOMHKA ca
TOJIKOBa aKTyaJHH B MoMeHTa? OTroBOpHT € Mopaau TOBa, ue B OIO/KeTa Ha CTpaHaTa
nma ¢GopMupaH AeQHINT, KOMTO 3allialiBa KopelanusTa Ha crpaHata ¢ EBpo3oHara.
Tesata e, ye neuIUTHT OO romsMa CTENeH ce IBDKM M Ha (PUCKaJHATa ITOJHMTHKA.
ToraBa, BBIPOCHT ce TpaHC(HOPMHPAa BHEB BB3MOXKHOCTUTE Ha Jbp)KaBaTa M HEHHHS
n300p —/1a MOBUINY JIN TaHBYHHUTE CTaBKHU M J]a pealn3upa 110 —BUCOK KOHTPOJI BBPXY
crOupaemMocTTa UM?

HartucksT BbpXy NPUXOAUTE HA MPEANPUATHATA BOAM 0 MOBHUIIABAHE HA CTUMYJIUTE
3a u30sArBaHe HA JAaHBUYHM U OCHUTYPHTEIHU 3aJb/DKEHUs C IIel1 MOoAoOpsiBaHE Ha
HMKOHOMHYECKaTa MO3UINUS U MOTydaBaHe Ha JOIBIHUTEIHA KOHKYPEHTHHU IIPEANMCTBA.
HapacTtBanero Ha paBHHIIETO Ha Oe3paboTHIA IIpe3 IOCIEAHUTE MECElH IOKa3Ba, 4e
CBKpallaBaHEeTO Ha IepcoHal B bhirapus cTaBa CpaBHUTEIHO JIECHO, KOSTO € BB3IHpAIL
(axTop 3a yBenM4YaBaHe Ha CKpHTaTa 3ae€TOCT. brirapus e Ha BTOPO MSCTO, CaMo CIex
UYexwust, Mo cB0OO/A Ha perylanuuTe 3a HaeMaHe Ha padoTHa pbka. ChIIEBPEMEHHO TS €
€lHa OT MaiKOTO cTpaHu-wieHKH Ha EC, B K0oATO pasxomurte 3a TPyHX HPOIBIDKHXA Oa
OernekaT ChHIIECTBEHO MOKAa4YBaHe IOPHU Mpe3 mbpBara mojgoBuHa Ha 2009 r. Makap ToBa
Jla € eCTECTBEHO pPa3BUTHE B CPEJHOCPOYHA M IBITOCPOYHA IEPCHEKTHBA, IMPEABHUI
Jlajed MO-HHUCKWTE PABHUINA Ha 3alljIalllaHe B CTPaHAaTa B CPAaBHEHHE CBC CPEIHHTE HA
EC, B kpaTKOCpOYEH IIaH - B YCIOBHATA HA KPU3a, TO MOXKE J1a I0BEZIE 0 YBEINIaBaHE
Ha Oe3paboTHIiaTa ¥ HATUCK 3a YKpUBaHE HA 4YacT OT BB3HArpaXIeHWsATa C
IIpoM3THYAaIlaTa OT TOBa 3ary0a Ha coIMaiHa 3amuTa. KeM BTOPOTO TpHMeceuwe Ha
2009 r. MHAEKCHT HA Pa3XOJMTE 3a TPYI B CTpaHaTa ¢ OWJI C Haif-BHCOKaTa CTOWHOCT B
EC - 113,5, cpaBHeHo cbe cpennus 3a EC-27 ot 102,57.

CBUBaHETO Ha WKOHOMHYECKaTa AaKTHBHOCT BOJHM [0 CIaJ B IPUXOAWTE Ha
IbpXKaBaTa, KOETO OT CBOSI CTpaHa MOXKe Jla MPeIU3BUKA OTpaHNIaBaHe Ha KAa4eCTBOTO Ha
Mpe/UTaraHnTe OOIIECTBEHM YCIYyTH, BKJ. BJIOIIABaHE HA KOHTPOJIHATa WM OIWTHATA
JEeHHOCT Ha aJAMHHHUCTpAlMATa MO OTHOIICHHE CIa3BaHE Ha 3aKOHOJATENICTBOTO.
Banancbr mo koHconmumupanus Owomker 3a 2009 r. cepHo3HO ce BIIOIIM, KaTO HUMa
BEPOSITHOCT /10 Kpasg Ha TOAMHATa 2010 . Ta3W TeHACHIMS Ja ce 3aXbI00YH.
[IporHo3ure ca, 4e HEU3MBIHEHHETO HA TOAMIIHHUTE IPHXOAHHM pPazyeTH MOXe Jaa
nocrturie 20-22%. Karo crnenctBue OT psA3KOTO CBHBaHE Ha BHOCA, HM3HOCA U
BBTPEIIHOTO MOTpeOIeHne, KOCBEHHTE MAAaHBUYHH IIPUXOIH, KOUTO TPaJHUI[OHHO
JonpuHacAT 3a Hax 50% OoT mpuxoauTe B OI0/pKeTa, H30cTaBat 3HauuTenHo mpe3 2009 r.

Ot npyra cTpaHa, ChIIECTBYBAT (HaKTOPH, KOUTO paboTAT B 00paTHA ITOCOKA!

- MOXeE JIa Ce OYaKBa, U B yCIIOBHATA HA KpU3a CKPUTATa MKOHOMHYECKA IEHHOCT,
CBBbp3aHa ¢ oQHIMaTHaTa HKOHOMHKA, 1€ C& CBHUBAa MO-OBP30 B CpaBHEHHE C OOLIHs
TEMIT Ha CHaj IMOpagd IO-HUCKUTE pPa3XOoAu 3a OrpaHMYaBaHE HAa TE3W JCHHOCTH.
Hanpumep, MHOTO MO-JIECHO € MPEKpaTsBaHeTO Ha B3aHMOOTHOIICHHUSTA C HeACKIapUpaH

* [MoMMTHKH 3a TIPOTHBONEHCTBHE HA MKOHOMHMYECKATA KpPH3a: TMHAMHKA HA CKPHTATA MKOHO-
muka 2009, Policy Brief No. 20 nexemspn 2009
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pabOTHUK WM C AOCTaBYMK H/WIM KIMEHT, C KOTOTO HSMa MOAIMNCAH JOTOBOP H
000pOTUTE HE CE OTUHTAT;

- CKOpPOCTTa, C KOSITO Ce ThPCH BIM3aHE B CKpPHTaTa MKOHOMHKA B pe3yiaTaT Ha
KpH3aTa, BEPOSATHO IIe ObAe MO-HUCKA OT CKOPOCTTAa Ha W3NU3aHE OT Tasapa MM
MpeMUHaBaHe B APYTH GOPMHU Ha CKpUTaTa HKOHOMEKA Ha HepopMaitHuTe cyoektu. Tesu
MIPOLIECH B MHOTO TOJISIMA CTETEH 3aBUCAT OT KaUeCTBOTO Ha AEHHOCTTa Ha KOHTPOJIHATA
U TIpaBopa3jaBaTelHaTa CHCTEMa B CTPaHATa, OT MPOABIDKUTENHOCTTA U CEPHO3HOCTTA
Ha KpH3aTa, KakTo U OT IIpeANpHeMaHiTe MEpKH OT CTpaHa Ha IIPaBUTEIICTBOTO.

OT gpyra cTpaHa, BB3HHKBA BBIPOCHT — KaK Yy Hac Aa Ce peryiaupa JaHbuHATa
MIOJINTHKA — KaTO OCHOBEH IIPUXOJOM3TOYHUK B OIO/KETa Ipe3 MOCICAHUTE TOAUHN — B
YCIIOBHSATA Ha KpH3a — Upe3 yBEJIMUCHUE Ha JaHBINTE WIN CIIaJ Ha TAXHATA CTaBKa, KaTo
ce MMa MPEe/IBU], Ye HKOHOMMKATA B CSIHKA JOMBIHUTEIHO 3a1bJ004aBa TO3U podiem?

H3BecTHO €, 4Ye MHOTO 4YEeCTO Ha IbP>KaBHUA OIOPKET ce Ivefa KaTo Ha IUIaH Ha
MPUXOJMUTE U Pa3sXoJMUTe Ha IbP>KABHUTE OpraHM M MHCTUTYLUHM B PaMKHUTE Ha €IHA
roguHa. Kato 4e nm mpe3 mocinegHUTE TOAWHH TOBAa ONpEeAeNeHHe Jo0MBa IMIMPOKa
nonysspaoct. ToBa ce IBIDKH Ha JBE TPHYHHU:

IIppBata ce cBBp3Ba C JIECHOTO BB3IIPHUEMaHE Ha ONpPEIEIEHHETO, a BTOpaTa C
yOexIeHneTo, 4e B CBHBPEMEHHHUTE I1a3apHHM CTONAHCTBA, THil KaTo mpeobianaBatr
TUOepaTHU YIpaBICHCKU HEH, YIaCTHETO Ha Jbp)kaBaTa B MKOHOMHUKATa € YMEpEeHO M
(HCKaTHUTE MHCTPYMEHTHU Ha (PMHAHCOBATA ITOJUTHKA CTOAT HA 33I€H IUIaH.

Ha nwpxaBHUAT OromkeT obaue He OMBa [1a ce TJiefia caMo KaTo Ha IUIaH, a KaTo Ha
MOHATHE, KOETO  W3pa3siBa  ONpeAeNeHH  (UHAHCOBH  (IpepaslpeneIuTeIIHN)
B3aMOOTHOIIECHHSI MEXIy Ibp’KaBaTa M YacTHUTE JIMIA, OT €IHAa CTpaHa, U MEXIY
caMUTe ABPKABHM OPraHM M HHCTHTYIMM (B T.4. M Te3M Ha MECTHaTa BJIaCT U
caMOyIIpaBJIeHHe), OT Ipyra. Te3u B3aMMOOTHOIIEHHS ca CBbp3aHU ¢ (hOpMUpAHETO Ha
MOCTBIUICHHUATA B OFO/PKETA M TAXHOTO M3Pa3X0/IBaHe 3a HYXIUTE Ha 0OIIECTBOTO, B T.4.
32 HKOHOMHYECKHUS My IIPOCIIEPUTET. AKO NpHEMeM Te3W MO3WUIMHU KaTo HM3XOJHH B
pascexAeHMATa, Ha OlojpKeTa mie TpsOBa Ja ce Iiiea KaTto Ha CIOXKEH MEXaHM3bM 32
YTpaxXHSABaHE Ha BIIACT, T.€. HA BH3/ICHCTBHE BPXY HKOHOMHIECKHS PACTEXK U Pa3BHUTHE.

W B mmubepanHOTO Ma3apHO CTOMAHCTBO OIO/DKETHATa IIOMUTHKA HWMa OTPOMHO
3HaueHue. B cpmoro Bpeme Olo/KeTHaTa MOJIMTHKA y HAC Mpe3 IMOCISTHHUTE AEceT
TOAVHH TIOCTAaBU JOCTA HHTEPECHH BBIIPOCH.

IMo-manko appxaBa OT (YUHAHCOBO-MKOHOMMYECKA TJIEZIHA TOYKA O3HA4YaBa HHUCHK
JSU1 Ha TpepaslpefeieHne Ha Ch3JaJeHUs J0XOJI OT YacTHOTO CTONAHCTBO Ype3
HHCTPYMEHTHTE Ha OIOJDKETHaTa MOJHMTHKA - JaHBIHUTe W Oro/pkeTHUTE pasxomu. Ot
Ipyra crpaHa of0ade, Kak ce OTpa3siBa TOBa IpH HEJNOCTaThb4yHA CHOMPAaEcMOCT Ha
nagpuuTe?

3a 7a ce m3cieABa TO3M BBIPOC, e Ce MPEACTaBH HAKPATKO JAHBYHATA MOJUTHKA H
TEXECT B CTpaHAaTa Mpe3 MOCIEeTHUTE TOJHHU:

Kakto e m3BecTHO, B Kpas Ha MHHAIMA M HAYaIOTO HAa HACTOSIIMSA BEK HIBA
BbBexkAaHeTo (oT 01.01.2008 r.) Ha eAMHEH NPONOPLMOHANEH NaHBK BBPXY BCHUKH
noxonu (T.Hap. ,,;ulochbK naHbk"). To3uW AaHbBK € OTpUIlAHHME HAa MPOTPECUUTE M Ha
HeoOnaraemuss MUHUMYM. VIHTepecHOTO mpu Hero obaue e, ue, Makap Jia € 3allliTaBaH OT
y4YeHH C IuOepalHu BB3TIIEIH, OT CTPaHHU C TPAJULMOHHY Ma3apHU OTHOILICHUS, TOH He

% Aranacos, H., CBbBpeMEHHHS OI0/DKET MEX/Ty PerylaTUBH3bM M HeoNMnOepann3sM, ['oIuITHIK Ha
Bucmre yunmimnie, Kosex o nkonomuka u agvuauctpanys, [Inosmus, 2008, ¢ 90-101
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HaMHpa IIPUJIOKEHHE B TSAX, a CaMO B HSKOHM, KOMTO OCBIECTBsIBaxa Npexon. B crpanute
C Pa3BUTO Ma3apHO CTOIAHCTBO TO3M JAaHBK HE € OWI BbBEeXJaH. T.e. TaM ce aKIeHTHpa
BBPXY IPePa3NpeeIUTSIHNS ¥ COIIMATHAS e()eKT Ha IT0JJOXOJHOTO o0JaraHe.

AHanormyHa TEHJEGHIMsS Ha pPa3BUTHE HMaxa JaHBUHHTE pa3MepH Ha
kopriopatuBHuTe AaHbIM. [lo 1997 r. HabmogaBaxme Tpu pasmepa -36 %, 26 % (3a
obnaraema nevanba mog 2 MiH. JB.), 6,5 % (maHbk 3a ooumHUTE) U 15 % (JaHBK BBPXY
JUBUJICHTHTE, JINKBUIALMOHHUTE [SUIOBE U JOXOJHUTE Ha dyXJIecTpaHHHUTe jiuia). Enxa
roJiiHa IO0-KbCHO OCHOBHHMTE pa3Mepu ca HaMajieHu cboTBeTHO Ha 30 % u 20 %.
[MocnenoBarennrHo B mhpBHTe rogmHM Ha XXI Bek pa3Mepure NPOABIDKABAT na
HaMaJIsBaT, a JaHBKBT 3a OOUIMHHUTE OMBa OTMEHEH. Taka Ha HACTOSIIMS eTall MMaMe
eInH pa3Mep Ha KopropaTwBHHs HaHbK (10 %) He3aBHCMMO OT ToJEeMHHAaTa Ha
obnaraemara nedan6a. JJaHpuTe BbPXY JUBUACHTUTE U JIMKBUIAMOHHHUTE JASIOBE ca 5
%, a BbPXY JOXOJHUTE HA UyXJECTPAHHHUTE JIMLA U BbPXY HSIKOHU pa3xoiu pazmepsT € 10
%. Ha Tasu ocHoBa Morar na OBJAaT HaNpaBeHH MOJAOOHM H3BOAU - OPUEHTAIHA H
BB3MPHEMaHEe M3LSI0 Ha IPOMOPIIMOHAIHO o0IaraHe ¢ HeTpaJHIHOHHO HUCKH Pa3MEpH.

ToBa obave najned He e MPUYHMHA 3a CIIAJ B pa3Mepa Ha HIKOHOMHKATa B CSHKA.

Jlpyrute npeKku JaHbOU - UMYIIECTBEHHUTE, Ha CETalllHUs eTall ca IPOIOPIMOHAHY,
C VBKIIIOUCHHE Ha TO3HM BBPXY IPEBO3HHUTE CPEACTBA, KaTO 3a IOCICIHUS ca HaIWIe
pa3IMYHU pa3MepH CIIOpe] THIa Ha MPEBO3HOTO CPEACTBO M Heroata MomHocT. T.e.
MOXe€ Jla ce Kaxe, 4e JaHBKbT BBPXY NIPEBO3HUTE CPEICTBA 3acera IMPHUTEKaBa HIKAKHB
MO-CHUJTHO U3pa3eH IpepasnpefenuTencH e(eKT JOTOIKOBA, JOKOJIKOTO COOCTBEHHLIUTE
Ha TI0-MOIIHH W NO-CKBIIH NIPEBO3HHU CPEACTBA ABIDKAT IIPOTPECHBHO HAPACTBAIL JAHBK.
B caydast Mo)keM a TOBOPUM IO-CKOPO 32 M3KIIOYEHHE OT BB3MPHETOTO NMPABHIO 32
MIPONIOPIHOHATHO obnaraHe Ha JOXOJUTE M MMYIECTBAaTa y Hac KaTo alTepHaTHBa Ha
MIPOTPECUHTE.

ApryMeHTHHTE, Ye MPOTPECUBHOTO OOJlaraHe Ha JAOXOAUTE € Hee()eKTUBHO, 3alI0TO
BJIMsie HETaTHBHO BBPXY CTHMYJIUTE 3a TPYJ U CTpEMexka 3a pealn3upaHe Ha [10-BUCOKH
JOXOIH, W3IJIeKIaxa IMPUEMIIMBH Te J00MXa MOMYJISPHOCT Yy HAac B YCJOBHATA Ha
CTOTAaHCKa KPH3a M OTPa3sABaT CTpeMeska 32 HEIfHOTO IPeo10IsIBaHe.

CoueHHTEe HETAaTUBHU Ha MPOTPECUBHOTO o0Jarane He MOTaT Ja ObJaT MPUETH OT HAC
10 TIPUHIUII U BHOOIIE, a CaMO TOTaBa, KOraTo JaHBYHUTE Pa3MepH ca CKOKOOOpa3sHH M
JOCTUTaT HaNCTHHA BUCOKH HUBA.

V¥ Hac, npe3 nocienHure roauHu BBII HapacTBaimie cbC CpaBHHUTENHO BUCOKHU
TemroBe. Oka3Ba ce obave, ye HeOAJTaHCHPAHMAT PACTEX CHIIO Ch3JaBa MpobiemHu -
OBp30 HapacTBaHEe Ha KPEIWTa, BIOLIABAaHE HA CAIZOTO IO TEKyIlaTa CMETKa W BHCOKa
nHpaanus. B nqyxa Ha aHTHIMKINYHATA U aHTHUHQIIAIMOHHA TOJUTHKA ITPAaBUTEICTBOTO
Ou TpsIOBaJIO B TAKMBA YCIIOBUS J]a yBEIMIaBa JaHBIUTE.

OT TnemHa TOYKa Ha Pa3BUTHETO Ha OW3HEC IUKBJIA y HAC OMXME MOTIH Ja
dopmymmpame creHus BHIPOC: *BH3MOXKHO /i € GhIemo HAMANIBAHE HA JAHBIHTE B
ciryvait Ha kpu3a? B ycioBusiTa Ha perecus, 3a ja ce CTUMYJIHpA J1eJI0BaTa aKTHBHOCT, Ce
npeuiara HaMmajasiBaHe Ha JaHbUUTe. B Hamms ciaydaii obaue Te eBa JiM IIe MOXe Olle
MHOTO Ja ObJaT HaMalsIBaHH, ThH KaToO pa3sMEpUTEe UM Bede ca HEOOHYAHHO HHCKH.
ToraBa kakBU MepkH e OBJAT MpEANpPHEMaHU B YCIOBHATA Ha €BEHTyaJeH CIaj] Ha
BBII (t.e. Ha peuecus)? O4eBUAHO €, Ue, ClIed KaTo JaHbYHUTE pa3MepH ca Bede J10cTa

¢ Artanacos, H., CBBpeMeHHHS OI0/DKET MEX/Ty PerylaTUBH3bM H HeONMNOepann3bM, I oUITHIK Ha
Bucmre yunmimnie, Kosex o nkonomuka u agvuauctpanys, [Inosmus, 2008, ¢ 90-101
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HUCKH, OBJEIIOTO MM CBHKpalllaBaHe B YCIOBHSATa HA pEIecHs eiBa JIM OM H3HUTpajio
pelraBamia poiist 3a IpeoJoJISIBaHeTO H.

3a cepmus mepHoJ HaOMIOJaBaMe HapacTBaHE HA IOCTBHIUICHUSATA OT HMOTOXOIHHU
JaHbLIM C TEMIOBE, JOCTa MO-BUCOKM OT pacrexa Ha BBII. Ilpuuunara 3a ToBa
HapacTBaHe Crope]] O(pUIIMATHOTO CTAHOBHIIIE CE IB/KH Ha HAMAJIEHUTE UM Pa3MepH.

B Ta3su BpB3ka ce H3THKBA, Y€ MPEANPUATHATA, KOUTO IIPeId TOBa HE ca
JEKIapyupany BCUYKUTE CH JOXOJH, Ca 3aMO0YHAIM [a IO MPaBAT, WIN C IPYTH OYyMH €
HaMaJIsUT ISNTbT Ha CKPUTATa MKOHOMHKA.

OT 4HuCcTO TeOpeTHYHA IIeHA TOUYKA Ta3M Te3a € JIECHA 3a Bh3IpHEMaHe, HO BCe MaK
HE CTaHa SICHO KakbB € OWI pa3MephT Ha CKpUTaTa HKOHOMHKA IIpequ W Clex
HaMayisiBaHeTo Ha paHbpiure. OcBeH ToBa HapacTBaHeto Ha BBII B HOMHMHANHO
n3pakeHue BOJH CaMo I10 cebe CH 10 MO-TOJIeMH HOMUHAIHH HOCTBIIEHHS B IbPXKABHUS
6ro/pKeT. SIBHO BBPXY MOCTBIUICHUSTA OT MOJOXOJHUTE JaHBIM OKa3BaT BIMSHHE MHOTO
(axkTopH U € MHOTO TPYIHO Ja Ce MPELEeHN KOH OT TAX MMa OCHOBHA POJIA.

Ot apyra cTpaHa, KaTo ce UMa MPEIBH, 9€ MHOTO TOJIsIMa 9acT OT JaHBKOIUIATIINTE
ca CKJIFOYMJIM TPYJOBH JOTOBOPH C paboToNaTeNTe CH 32 MUHUMaJHa paboTHA 3aruiata
(HeHHUAT pa3Mep JONpEAN TOBa IOIAjalie 0] HeoblaraeMusi MUHUMYM), Cera Bede
CTaBaT peasiHy JUIbXKHULIU. Du3ndeckuTe uia ¢ BUCOKU A0XOJH Beye IUIaIaT 10-MajKo
naHbk. Ho He craHa scHO nanu edekThT OT oONaraHeTo Ha JMIara, paboTemmy Ha
MUHHMAJIHA 3aIulaTa, HE MpPEBHUINAaBa ,3arybara" Ha MOCTHIUICHHA OT TE3M C BUCOKHU
JOXOJH, KaTO Taka OOIIMAT pe3ynTaT 3a OI0KeTa 1a € MOJI0KUTENCH.

Tyk cnenBa fa ce crioMeHe, ue peulaBaiia poJisi 3a pacrexxa Ha bBII urpasr gyxnure
WHBECTHUIINH, KOUTO IIPe3 TMOCIEAHUTE TOAUHU PACTIXa CKOKOOOPa3HO.

Cnopen oduimagHaTa CTATUCTUKA Iy>KAUTE QUPMHU ca TPEANIOYeNd Ja HHBECTUPAT
Ha Ta3apa Ha HeJBMD)KMMHU UMOTH U B cdepara Ha puHaHcoBuTe yciuyru. ToBa ca chepn
Ha MKOHOMHYECKH JIEHHOCTH (KaKTO Ce yBepsiBaMe HAIOCIEeIbK) - TBBPJE PUCKOBH, a
KaIlMTaJIMTe, 3aeTH B TAX, Ca C BUCOKA CTeleHTa Ha MoOwiHOCT. C Ipyru 1ymu Gbp30TO
H3TETJSIHE HA YYXKIWTE KamuTald MOXKe Ja JOBele JO ToisiMO 3a0aBsiHe Ha
MKOHOMHYECKHS pacTex. MHOro BaXHO B ciydas € Jia OTOENeXKHM, 4e KaTo BaKeH
¢axTop B mporieca Ha IPUBIMIAHE HA TyXKIH HHBECTHIUH O€ COUCHO MOHIKABaHETO Ha
npekute maHbiy. OcraBamMe C BIIEYATIEHHETO, Y€ HallaTa CTpaHa KaTo d4e JIH ce
HaMHpalmie TIpe3 IOCIeAHHTe TOAWHH B JaHBYHA KOHKYPEHIMS C OCTaHAINTE
HM3TOYHOEBPOIIEIICKY CTpaHU ¢ IieJl IPUBIMYAHE Ha TIOBEUE YUYW UHBECTUINH.

OcBeH 4e € CIIOMOTHaJ 3a MOBUIIaBaHe HAa HOMUHAIIHHS J0XOJ, IPUTOKBT Ha TyXKIH
HMHBECTHLIMU €XETrOJHO NPEeBHIIABAIIEC MU3XOAALIUTE OT HALUMOHAIHOTO HU CTOHNAHCTBO
KaIlMTajM, ¢ KOeTO Ha NMpakTHKa OajaHcupalle HeqocTura (OTPHULATEHOTO Cajlgo) IO
TeKyIaTa cMeTKa. TpaJuIHOHHO TO-TOJEMHTE pa3XoAnm Ha Obiarapckute upmu u
JIOMAaKHHCTBA 332 BHOCHH, OTKOJIKOTO 3@ CTOKH - HAIIMOHAIIHO ITPOHM3BOJICTBO, TIO3BOJISBAT
Ha Ty>KIUTEe KAITHTAJIOBHU MOTOIM /1a UMAT KIIFOUOBA POJISt 32 (PMHAHCOBATA CTAOMITHOCT.

B npyra gact ot 610/kKeTHATa HONUTHKA - YIIPABICHUETO HA JIBbPKaBHUS BT, CHIIO
CTaHAXME CBHIETENH Ha MEPKH C TOJdYepTaH nmbepaneH xapakrtep . ImaBHuTe
apryMeHTH B Ta3u IOCOKAa Ca HaJM4YHeTO Ha HETHM emucuM Ha maszapa Ha [IIK u
IPEACPOUYHOTO U3KYIIBaHE Ha Opelau obmuranuu. Pesynrature oT obiarosara MOJIMTHKA

" Atanacos, H., ChBpeMeHHHS OI0/DKET MEX/Ty PerylaTUBH3bM H HEONMNOepann3bM, I ouITHIK Ha
Bucmre yunmimnie, Kosex o nkonomuka u agvuauctpanys, [Inosmus, 2008, ¢ 90-101
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HaMepyxa M3pa3 B CBKpallaBaHe HA KBOTAaTa Ha JbpKaBHUS IbIr cupsmo BBII n
HacO4YBaHE Ha CPECTBA OT OIOUKETHUSI KbM YaCTHHS CEKTOpP HA HKOHOMHKATA.

B kpaiiHa cmeTka Moke Na (opMmyiupaMe H3BOJQ, Y€ INPOBEXJIaHaTa OIOKeTHA
MOJINTHKA TIpe3 MOCICAHUTE AECET TOJMHM MMalle MOAYEpTaHO JHOepaleH Xapakrep,
KOETO 00aue He HaMaJIM JieJIa Ha CHBaTa HKOHOMHKA.

B o0oOmenue, creaBa ma ce Kaxke, Y€ Kpu3aTa ce OTpa3siBa Ha Obarapckara
MKOHOMHKA IO O€3CIOPHO HETaTHBEH HAuYMH, KaTO HAJIMYHETO Ha BHCOK JSUI CHBA
HMKOHOMHKA W PEaJHUsI PUCK OT OTTEIVIIHE Ha UyXJW KaIllUTaIN Ch3J[aBaT OMAcHOCT OT
3agpibouaBaHe Ha ITIOCIEACTBHATa OT Kpu3aTta. ETo 3amio, kmodoBute Qaktopm 3a
peann3upaHe Ha MOJOXKHUTENCH IPHPACT BBHB (HCKa ca ONTHMH3HpaHEe Ha KOHTPOJIa
BBPXY CHBaTa MKOHOMHKAa W 0OII0 MomoOpsiBaHe Ha MHBECTHIMOHHATAa cpeja y Hac,
0CO0EHO 10 OTHOILICHNE HAa aJMUHUCTPALUATA H 00CITy)KBaHETO Ha OM3Heca.
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IJIOBA/THATA KPU3A U HEMHOTO OTPAXKEHUE BbPXY MKOHOMHUKATA HA
P. BbJ/IF'APHUA

/TpynoBus nasap u 3aeToctra B bnirapus— npodJjemu B koHTekcTra Ha EBpo-
nefickata cTpaTerus 1o 3aeToCTTa H HKOHOMHYeCKaTa Kpu3a/

Hona UBanoBa Henosa, UY-Baphna, Cneu. ®unancu, 4 kype, gax. Ne4312
AHToaHeTa AHrenosa Jlumutposa, 1Y- Bapua, Cneu. ®unancu, 4 Kypc,
(pax.Ne4338

BnBenenne

Bblpekn ycuiumsTa, CBbp3aHH C MHPEOJOJsIBaHE Ha MOCICAUIMTE OT KpU3ara, Ts
0o0XBaHa KaKTO BCHUKHM HAalpeIHAIM CTPAHH, Taka M peauna cektopu. EquH oT Te3u
CeKTOpH € TPYOOBHs Ma3ap. BBHPOCHT, CBBP3aH C TO3HM Ma3ap € aKTyaleH, 3alioTo
pa3KpuBa «TECHHUTE MECTa» Ipe] MNOJMTHKATa IO 3aeTOCTTa, KaTo B YCIOBHSTA Ha
HACTOAIIATa KPH3a, TE3H TECHU MECTa Ce CBBP3BAT Hali-Bedye ¢ HEBB3MOXKHOCTTA Jia Ob/ie
MOCTHI'HAT YCTOHYMB pacTeX Ha 3aeTOCTTa, KAKTO MOCTHIaHe Ha uenute Ha CTpaTterusra
ot Jlucabon. ETo 3amo, B Hacrosumiara pa3paboTka, LIe¢ C€ HANpaBM aHAIM3 Ha
npo0OJIeMUTe, KOUTO Ca TOCTaBeHH ChoOpasHo CrpaTerusra Mo 3aeTocTra, Karo ce
KoMeHTHpa Tokymenta Employment in Europe 2008 ot riexHa Touka Ha 3a€TOCTTa B
YCIIOBHSATA HA KPHU3a.

1. KomenTtap /pe3tome/ Ha EBpomeiickata cTpaTeruss 3a 3aeTocTTa H
npodJeMuTe, CBbp3aHu cbe 3aeToctTa B EC

EBpomelickata cTpaTerus 3a 3a€TOCT C€ OCHOBaBa Ha IOJUTHUKUTE 334 YCKOPEHHU
cTa0MiIeH MKOHOMHYECKH PAacTeX Ha CTPaHUTE OT OOLIHOCTTA, Ha CTPYKTYpHH pedopMu
U YCKOPEHO BBBEXKJIAaHE Ha HOBHTE TEXHOJOTHM C IIeJI Ch3/laBaHe Ha IOBEYE U IIO-
KaueCTBEHH pabOTHM MecTa, TMOBHMIIABaHE Ha KOHKYPEHTOCIOCOOHOCTTa Ha
€BPOICHCKUTE MKOHOMHKHM H II0-HAaTaTBIIHO pa3BUTHE Ha EBPONEHCKHS MOZEN 3a
COIMaTHa CUT'YPHOCT.

CoritacHo Hest 10 2010 r crpanure wieHku Ha EC, cnemoBarenno u  bwirapus,
cliesiBa Jja JOCTUTHAT CIIETHATE KOHKPETHH IEeJIH, 3 IMEHHO:

- paBHHIIIE Ha 3a€TOCT 00110 3a TpyI0cocoOHoTO Hacenenue ot 70 %

- paBHHUIIIE HA 3a€TOCT Ha )keHure - 60 %

- PaBHUIIIE HA 32€TOCT Ha MO-Bb3pacTHUTE padoTHUIHM (55-64 1) - 50 %

- npeularane Ha HOB CTapT Ha BCEKU 0e3paboTeH MTafiex, IMpeay Jla ca MUHAIN
6 Mecella, OTKAKTO € ocTaHai 6e3 paboTa, a 3a Bb3pacTHUTE - 12 Mecera

- yyacTHe Ha HaceleHHEeTO BbB Bb3pacroBara rpyma 25-64 r nag 10 % B
pasnuyHu GopMHU Ha yUSHHUE TIpe3 LEeIHs )KUBOT

- HaMaJIsIBaHe HA PAaBHUINETO Ha OTHaJaHe OT 00pa3oBaTeIHaTa CHCTEMa JI0 MOJ
10%.

Crnen crapra Ha EBpomefickara crpatermss mo 3aetoctra mpe3 1997 r. Gsxa
HAIpaBeHU JIBE OLICHKH Ha HEeHHOTO u3nbiaHeHue. [Ipe3 2000 r. 6e HampaBeHa MEXIWHHA
OIIeHKa HaCOUeHa KbM TPH OCHOBHHU BBIIPOCA:
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=>  OIICHKa Ha CTEIeHTa Ha PEeJICBAaHTHOCT Ha npoleca Ha HUBO EC;

=>  OLICHKAa Ha IPUJIOKEHUETO Ha MPHETUTE HACOKHU TI0 3a€TOCTTA;

= OIEHKa Ha NpolenypuTe, Ype3 KOUTO C€ IeId U3IBIHEHHEeTO Ha
JIrokceMOyprekuaT mpotec.

Hanpasenata onieHKa pa3Kpu HAKOM CUIJIHH U cllabu cTpaHu B u3nbiaHeHuero Ha EC3.
bsixa uAeHTUQUIMPAHH CICIHATE TMOJOXKUTEIHH Ppe3YyNTaTH: peanu3alusiTa Ha
JIrokceMOYprekusT TMpoIec JONpUHECe 3a U3TPAKAAHETO HAa WHTETPUpaHa paMmKa
moJiroMaramnia MpoBEeKAaHETO HA CTPYKTYpHHTE pedopmu B cTpaHuTe WwieHkd Ha EC.
M3neanennero Ha EC3 noBene 10 BKIIOUBAHETO HA MOBEYE YYACTHUIM HA €BPOIEHCKO U
HAIIMOHAIIHO HHUBO B MPOBEKIAaHE HA TMOJMTHKUTE IO 3a€TOCTTA,  TaKa CHINO M TIOBUIIU

IIPO3pavyHOCTTA HA TO3HU IPOIIEC.

[Ipe3 2002 r. 6e HampaBeHa OLIEHKA Ha BIUSHHUETO Ha u3nbiHeHueTo Ha EC3. Ts Oe
H3BBPIICHA CHBMECTHO OT CTpaHWTE WIeHKH M EBpomelickara xomucus. 3amadara Ha
cTpaHuTe Oe a M3TOTBST HAIIMOHAIHH IPOYYBaHMs, Ha yusATo Oa3za KoMucusra na onenn
epexkra oT wm3mbiaHeHHero Ha Crparermsata Ha HuBO EBpomeiicku cpro3. OcBeH
HaIMOHAIHUTE MPOYYBaHHs OsiXa M3TOTBEHH OICHKH Ha W3IBIHEHUETO IO TEMAaTHYHU
HaIpaBJICHUS: TEXHUYECKU aHAIN3, MAKPOMKOHOMHYECKA OIICHKA, MPEINpHeMadecTBo,
paBHM BB3MOXKHOCTH, y4EHE Ipe3 LEus JKMBOT, MOJCPHHU3AIMS OpPraHU3alMsATa Ha
paboTa, MpeBEHUMs M aKTHBU3MpPaHEe, NaHbuHa pedopMa, BKIIOYBAIL Masap Ha TPyIa,

B3UMaHE Ha PELICHHUS IPH M3ITBIHEHUE Ha MOJUTHKATA 110 3a€TOCTTA.

B o6noBenara mpe3 2003 EC3 ca 3amucaHn 1MO-KOHKPETHH LIEIH M CPaBHUTEIHU
mmokasaresi, karo Hampumep a0 2010 r ocurypsiBaHe Ha TPIKH 3a Jela 3a Hail-MaJKo
90% ot genara Ha BB3pacT OT 3 TOAMHU IO 33AbJDKUTENHATA BH3PACT 3a 3all0YBaHE Ha
yuunmie u 3a 33 % oT Aerara nox TPUTOANIIHA Bb3pacT'.

ITepcrnieKTHBATa 32 IIOCTUTAHETO Ha ITBJIHA 3a€TOCT CE CBHP3BA C YCHIIUATA, KOMTO Ca
HEOOXOIMMH 3a YJICCHABAHE Y4acTHETO Ha IIO-TOJAM Opod Xopa Ha ma3apa Ha Tpyza.
ToBa 03HauaBa @ ce 3aCHJIM NOJUTHKATA, LEJSIIA IIOCTUTAHETO Ha IPO(ECHOHAITHOTO
PaBEHCTBO MEX]Iy JKEHHTe W MBXKeTe, M0-1o0pe na ce chueTaBa NMpodecHOHATHUS U
CeMEHHUsT KMBOT, YIECHSABAHE 3a€TOCTTa HA BB3pACTHHTE, Oopda  cpemry
MPOABIDKATENHATA Oe3paboTuIa, MHTETpays B OOMIECTBOTO HAa Hal-ySA3BHMHUTE TPYIH
OT HaCeJCHHETO.

ITOCTHraHeTo Ha ITHIIHA 33€TOCT Ce CBHP3Ba C:'

> HapacTBaHEeTO Ha y4aCTHETO B TPpyla Ha OCHOBATa Ha MO-I00POTO CHBMECTSIBAHE
Ha CeMeiHUs W NPOQECHOHANTHHS >KUBOT KAKTO HAa MBXETe, Taka M Ha JKEHHTE,
yJecHsBaHe Ha JOCTBIA JI0 3a€TOCT M OCTaBaHETO B Hes Ha CIENU(GHUYHU TPYNH OT
HACEJICHUETO KaTo TPOABIDKUTENHO Oe3pabOTHH, WHBAJIMAM, BB3PACTHH, Xopa OT
MaJIIMHCTBATA.

> ViecHsBaHE BHEIPSIBAHETO HA CBHIVIACYBAaHWUTE CTPATETHMH 3a 3a€TOCT U B
YacTHOCT, OTYHTaHEe TMO-J00pe Ha IeNUTe 3a YBEJIMYaBaHE Ha 3a€TOCTTa C
HEO0OXO0IUMOCTTA OT MOJ00psBaHE HAa HEHHOTO KauecTBO.

0

& Employment in Europe 2008 European Commission Directorate-General for Employment,
Social Affairs and Equal Opportunities Unit D.1 Manuscript completed in October 2008
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> Bopbara ¢ npoxbinkuTenHara 6e3paboTHiia.

> Pa3BHTHETO Ha MECTHHUTE U PETHOHATHHUTE CTPATETHH 3a 3a€TOCT;

>  IlomoOpsiBaHEeTO Ha AOCTHIIA IO 00pa30BaHKE U IOJTrOTOBKA IIpe3 LEJHs )KUBOT
U B YaCTHOCT B 00JIaCTTa HAa HOBHUTE TEXHOJIOTHH, 33 Ja Ce MPEJOTBPAaTH HEJOCTUra Ha
kBanmuduIpana paboTHa cuia.

>  Hacwkp4aBaHeTo U pa3npOCTPAHEHHETO Ha JOOPUTE MPAKTHKH.

> VrnecHsiBaHe ABW)KCHHETO Ha €BPOINEHCKUTE IpayKIaHH, OTYUTAHE HA BPB3KUTE
MEKTy MATPALIOHHHUTE ITOTOIH ¥ IIOJINTUKHTE 32 3a€TOCT.

>  U3cnenpaHeTo Ha BpB3KaTa MEKAY COIMAHATA TOJMTHKA M MOJUTHKATA Ha

KOHKYPCHITHS.

2. OTpaikeHue HAa KpU3aTa BbPXY 3aeTocTTa B Bharaps

Criopen CTaTUCTUYECKH M3CICIBAHNs, PaBHHUILETO Ha Oe3padoTHIA B cTpaHATa Ipe3
HoemBpu' 2009 T e 8.66%. B cpaBHenue ¢ okrompu 2009 1, TO € mo-Bucoko c¢ 0.43
MIPOIICHTHH IMYHKTAa, a cipsiMo HoeMBpH 2008 T. - ¢ 2.81 MpOIeHTHH ITyHKTA.
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¢urypa 2 PaBuie Ha 6e3paboTuIia B cTpaHaTa
Wsrounuk: http://www.bra.bg/

Crnien equHaaeceT TOJMHM Ha pacTex, npe3 2009 r. Objirapckara HWKOHOMHKA
HaBpJe3e B perecus. OuakBaHMATA ca 32 MKOHOMHUYECKH craf oT 6% npe3 2009 r. u 1%
npe3 2010 I. Ce ONpaB/aBar.

Jopu nipen Kpu3aTa ChIIECTBYBaXa MHOKECTBO WHANKAIINY, Y€ HATUIHUTE TPYIOBU
7 KallMTaJIOBH PECYpPCH CE€ H3IOJI3BAaT HEMPOMYKTUBHO - TPH3HAK 332 HATUYUETO Ha
CBIIECTBEH ST CKpUTa HKOHOMHKA. [Ipe3 2009 r. OposT Ha HKOHOMHYECKHA HEaKTHBHUTE
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n o0e3KypakeHHTe OBJTapu B TPYHDOCIOCOOHa BB3pacT € Haj 1,7 MiH. aymm.
OcurypsiBaHeTo Ha OQHIMAIHA 3a€TOCT 3a TEe3W JIMIa IpH NpeobiiagaBamara cpeaHa
paboTHa 3amyata B YAacTHHUS CEKTOp 3a IBpBUTE JneBeT Mecema Ha 2009 1. Om
peanu3upano AONBIHUTENEH TPYA0B H0X0Hd B pasmep Ha 11,8 mupx. nB.,3 unn 18,6 % ot
ouakBauusa bBII 3a 2009 r . OduumanHata cTaTUCTUKA OTOENA3Ba HAIMYHUETO Ha
ChlIeCTBeHa pas3nuka - okono 30 % 3a mepBuTe aeBeT Mecema Ha 2009 r. mexay
PaBHUIIETO Ha 3aIlIAll[aHe B YACTHUS U B OOILECTBEHHUSI CEKTOP.

PaBHnmero Ha 6e3paboTuIla MPOABKAaBa € IO-HUCKO OT CPETHOTO 3a CTpaHata B 7
obmactu: Codus-rpan - 2.73%; Byprac - 5.97%; T'abpoBo - 6.42%; Bapna - 6.87%;
Crapa 3aropa - 7.10%; I[TnoBaus - 7.91%; Ilepuuxk - 8.23%. B o6nact Pyce paBHuIIEeTo
Ha Oe3paboTHIia ChBIaJIa ChC CPEeIHATA 3a CTpaHaTa CTOHHOCT - 8.66%. B ocranamute 20
obnacTu paBHHUILETO Ha Oe3paboTuia € HaJ CPeIHOTO 3a CTpaHaTa U Hali-BHCOKUTE MY
CTOMHOCTH MPOABIKABAT Jja ce oT4uTaT B obnacture: CmonsH - 15.69%; Teprosumie -
14.19%; Monrana - 14.05%; lymen - 13.35%; Buaun - 13.20%.

IIpe3 nexemBpu 2009 1. oOmUAT MOKa3aTen HA OM3HEC KIMMaTa ce MOHMXKaBa ¢ 2.3
IIyHKTa B CPaBHEHHE C HPEIXOJHUS Mecell IPeANMHO Iopajayl BiOIIaBaHe Ha OW3HeC
KJIMMarta B IPOMHUIICHOCTTa M yCIyruTe. TakaBa JUHAMUKa ce € HaOJllojaBa M Ipe3
Mecell IeKeMBpPH 1Ipe3 MUHaJIaTa FoIuHa.

IIpe3 nekeMBpH CBCTaBHUST ITOKa3aTen OW3HEC KIMMaT B IPOMHUIIUICHOCTTA Ce
MIOHIDKABA C 1.3 MyHKTa B CPaBHEHHE C MPEIXOIHUS MECEI] ITOpaH MO-NeCHMUCTHIHNTE
OLIEHKH HAa MEHHIXBPUTE KaKTO 3a HACTOSIIOTO OM3HEC CHCTOSHUE HA MPEANPHUATHATA,
Taka M 3a OW3HeCc CHTyanusATa @pe3 CIeABalluTe ImecT Mecema. Hacrosmiara
MIPOM3BOCTBEHA aKTHBHOCT CE OICHABA KaTO HaMaJleHa, HO UMa M3BECTHO IO0J00pEeHNE B
MIPOTHO3MUTE 3a INPOM3BOJCTBOTO Ipe3 cleABaimure TpH Mecema. OcurypeHocTTa Ha
MIPEANPHUATHITA C MOPHYKU OCTaBa IOYTH HA CHIIOTO HUBO B CPABHEHHUE C MPEAXOIHHS
mecell. Hecurypnara mkoHOMHYEcCKa cpena, nocodeHa ot 55.5% ot mpennpusarusita, u
HEOCTaThYHOTO THPCEHE KAaKTO OT CTpaHara, Taka M OT 4yXOHHA ce ONpeneiar KaTo
OCHOBHHTE (DaKTOpH, KOMTO 3aTpyIHSBAT pa3BUTHETO Ha OusHeca. IIpe3 mexemBpu mo-
rojsiMaTa 9acT OT MpeanpHeMadnTe OdYaKBaT 3alla3BaHe HA MNPOJAXHUTE IEHH B
MIPOMHUIIUICHOCTTA MIPe3 CIEABAIIUTE TPH Mecela.

ChCTaBHUAT TOKa3aTten ‘“‘OM3HeC KIMMAT B CTPOUTEICTBOTO” TIpe3 IEKEMBpPHU
MpUONM3UTENHO 3ama3Ba pPaBHUINETO CH OT MpenxofgHust Mecem. Ilo MHeHHe Ha
CTPOUTENHUTE MpeIIpHeMadyld CTPOWTEJIHATa AaKTHBHOCT W HHUBOTO Ha MOPBYKUTE
HaMaJIsIBaT, KaTO OYaKBAaHMATA 3a CIEABAIIUTE TPU Mecela ca JeHHOCTTa Ja NPOIBIKU
na ce cBuBa. OyakBa ce M IMO-HATATHIIHO HaMaJeHHWe Ha nepcoHana. [Ipe3 mexemBpu
(¢uHaHCOBUTE TPOOJIEMH Ca OCHOBHHMAT (pakTop, 3aTpynHsBall JeHHOCTTa Ha
MIPEINPHUATHATA, KOWTO 32 MBPBH BT OT Mecenl HoemBpH 2008 r. M3mecTBa HecurypHara
MKOHOMHYECKa Cpefla Ha BTOPO MSCTO. 3acHiiBa C€ M BIMSHHETO HA HEIOCTaTHYHOTO
ThpceHe. [Ipe3 JHekeMBpH MpEANPHUATHSITA, KOWTO TNPEABIKIAT HaMaJIeHHE Ha
MIPOJJAKHUTE CH IIEHN MPOBIDKABAT J]a ca T0BeYe OT Te3H, KONTO CUHUTAT, 4e I[EHUTE UM
e Ce MOBHIIAT Mpe3 CJIEABAIUTE MECELH, B Pe3yiATaT Ha KOETO 3a TPHUHAIECETH
riope/ieH Mecell OaaHCOBHUAT MoKasares ¢ otpuuaresieH (- 13.4%).

I[Ipe3 nexeMBpH CHCTAaBHUAT MOKa3aTel “‘OM3HEC KJIMMAT B ThPrOBUATA Ha APeOHO™ ce
HOHIKaBa ¢ 3.2 IPOLIEHTHHU ITyHKTa B CpaBHEHME C NMPEeIXOoaAHUs Mecell. ToBa ce AbIKH
Ha BJIOIICHUTE OIEHKHM M OYAKBAaHMWSI Ha MEHHDKBPHTE 3a OM3HEC CHCTOSHHETO Ha
npexnpustusTa. O6eMbT Ha TPOAAKONUTE IPe3 MOCIETHUTE TPH MECeIa ChI0 HaMalIsiBa,
KaTO ¥ NIPOTHO3MTE 3a NMPOJaKOUTE TIpe3 CIeABAIUTE TPH Mecena He ca ONTUMUCTHYHH.
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OuakBaHUsTa 32 MOPHUYKHATE KBM JOCTABUMIUTE 0Oaue ce momoOpsBar - OanaHCOBHUSAT
IoKasaresl ce Mokausa ¢ 5.1 NpONIEHTHHW IyHKTa HPEIVMHO IOpagd HapacTBaHE Ha
MOPBYKM KBM JIOCTaBUMIN B cTpaHaTta. dakropure, KOWTO OHM3HEca ompernesnst KaTo
3aTpyAHSABAIIN AEHHOCTTA UM, ca HECHTYpHAaTa MKOHOMHYECKA Cpella, HEJOCTaThYHOTO
ThpCEHE M KOHKypeHuusTa B OpaHma. [lo oTHomleHHe Ha MpPOJAXHUTE LEHU B
THProBUSATA HA JPeOHO aHKeTaTa HE OTYMTA OYAKBAHUS 32 yBeIMYaBaHE Ha LIEHUTE.

Crnen oT4eTeHOTO MOBHIICHHE Ipe3 HoeMBpu 2009 r., mpe3 AeKeMBpPH CHCTaBHUAT
rokasaresl “OM3Hec KJIMMaT B CEKTOpa Ha YCIyruTe” ce IOHWXKaBa C 5.5 IyHKTa B
CpaBHEHHE C TIPEIXOMHUS Mecel], KOeTO ce ABIDKM Ha MO-TIECHMUCTHYHUTE OLCHKH Ha
MEHHUKBPUTE 3a HacTosIaTta OM3HEC CHTyallusl B IPEANPHUATHATA M IO-yMEpEHUTE
OuYaKBaHMs 3a CleJBaIIuTe InecT Mecena. [Ipe3 mocieaHUTE TPH Mecela ThPCEHETO Ha
YCIIyTH, KAaKTO M IEPCOHANTBT B CEKTOpA ca HaMaJeHH, KaTo HE Ce OYaKBa MO-HATATHIIHO
HaMaJIeHHe Ipe3 cliefgBamuTe Tpu Mecena. OCHOBHHUTE (aKTOPH, KOHTO 3aTPyIHSABAT
JeHHOCTTa Ha MPEANPUSHUATA OT CEKTOpa Ha YCIYTHTE Ca HECUTYpHAaTa MKOHOMHUECKA
cpefa W KOHKypeHmusita B Opanma. [lo oTHOmeHHe Ha IIGHHUTE B CEKTOpa,
npeoOiajiaBallid ca OYaKBaHUATA T€ Ja 3ala3sT PABHUILIETO CH IIpe3 CIEABALIUTE TPU
Mecena.

CrenBa na ce 100aBu, 4e KpH3aTa JONPHHACS U 3a APYTU MPOOJIEMH -  U3BBH YUCTO
MKOHOMHYECKUTE — OCHOBEH Cpell Te3H HpoOIeMH € NPOABDKUTENHATa HEMOLI Ha
IbPXKABHUTE MHCTUTYIMH JIa CE CIPABST C KOPYILHUITa U 0€30TTOBOPHOTO MOBEICHUE IO
BHUCOKHTE €TaXu Ha BiacTTa. OTYyKJaBaHETO Ha MONUTUIMTE OT IPEKUTE IOETH
3aIbIDKEHMS TIpes u3duparenure W OpyTalHOTO TPEeTHpaHe Ha BIACTTA KaTO OCHOBEH
M3TOYHHK Ha JOXOJ| € IPUIHHA 32 OCHOBHHUTE HETAaTHBH B NKOHOMHYECKH InaH. YecTo Te
JoOuBaT M3pa3 Ha HMKOHOMHYECKa MHMHKpHs. ToBa € Taka, 3aIlOTO CE€ M3TJIACKBA
KJIaCHMYECKUIT TPAHCMHUCHOHEH MEXaHM3bM 3a IIpWIaraHe Ha JOpH  yJadyHa
HKOHOMHYECKa MojuTHKa. CUrHanuTe, MOCIaHUsATa Ha Ta3W IOJIMTHKA ce OJOKHpAT OT
CB3JaJICHUTE KOPYNIIMOHHH MEXaHHW3MH 32 BPB3Ka MEXAY MKOHOMHYECKHTE areHTH U
JbPXKABHUTE WHCTUTYIIN.

Harnenno To3u mpoGieMm ce mposiBsiBa B (He)ycBosiBaHEeTO Ha (oHmoBere Ha EC,
npenHazHadeHn 3a benrapus. Cnen mepkure Ha EK 3a cnmpane Ha 9acT OoT moTomure
mppBaTa peaknus Ha mpaButenctBoro 2004-2009 r. Oeme ma o0siBH, Ye IbpikaBara
pasmonara ¢ OI0/PKeTeH M3IHIIBK, KOWTO MOXKE Ja 3aMECTH CIPEHUTE MapHIHU ITOTOIN
ot EC. Onurure 3a nocneapaiy NpOMEHH OCTaHAXa [10-CKOPO CaMOCTOATENHO JeicTBUe
Ha 4YacT (M TO HE3HAYWTeNHa), a He Ha NMPABHTEJCTBOTO KaTO Lsu10. B Te3m ycioBws,
KakBaTo M Iporpama jaa MpeaCTaBsile NMPaBUTEICTBOTO, TS Oellle M3MOoJ3BaHAa HE MO
npeHa3HaYeHHE.

Huec breirapus ce oTHacs KbM Ipymara Ha MpoOJIEMHUTE CTpaHH, KOUTO 3aeMat 5%
or obmus BBIl ma passuBamure ce mazapu u 20% oT oOmust Opol ABbpIKaBH.
Bnaronapenne Ha 00110 B3eTO 10OpHUTE MAKPOUKOHOMHYECKH OallaHCH Ha pa3BUBAIINTE
ce mazapu KaTo Iso, Te3u masapu (ocobeHo Kwurait) mmaT mo-moOpu pe3yaTraTH OT
Pa3BHUTHTE CTPaHH, MaKap ¥ B TAX Ja Ce CTHIHA JO0 Mpolieca Ha OTKbCBAaHE OT JHHOTO Ha
kpuzara (Ppanuus, ['epmanus). Tl KaTo € OTHECeHa KbM IIPOOIEMHHUTE CTPaHU Cpen
pa3BHBAIIKTE Ce Ma3apu, KbM ObJIrapcKaTta MKOHOMHKA HAIMa TAKMBA OYaKBaHUSL.

3akioueHue
Ananu3bT Ha 3aetoctra B EBpoma oTGensi3Ba, Ye Hapen ¢ peauiara MOCTHKEHUS,
KOWTO Ca MOCTHTHATH, CBINECTBYBAT M pPEIUIa MPOOIEMHU cepH, KOUTO CleBa Ja
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ObJaT B LEHTHPAa HA BHUMAHHWETO Ha HAIIMOHAJIHHTE ITOJUTHKH B o0JIacTTa Ha TpyXa.
Te3n npobneMHM cdepu 3acaraT HepaBHOMEPHOCTTa B JUHAMUKaTa Ha 3aeTOCTTa II0
PETHOHHU U CTPaHU, KaKTO M PA3IMYHHUTE TEMIIOBE, C KOUTO CE IIPOMEHAT CTPYKTYpHUTE Ha
3aetocTTa. OCOOCHO BHHMAaHHE C€ OTAENS Ha MPOOJEMHH CETMEHTHH TPYIH KaTo
MIIQJISKH, BB3PACTHH XOpa, IPYMH OT MAaIMHCTBATa, NMPOQECHOHAIHH CTPYKTYpHHU
nucOanaHcy U T.H.

OuepTaHH B IOBeYE JETalIM, NPOOIEMUTE IPH MIAJSKUTE € HICHTUDHUIUPAT KaTo
TPYIHOCTH, KOUTO MIIQJUTE XOpa MMaT 3a IbPBOHAYAIHA 3a€TOCT CJIE] 3aBbpIIBaHEe Ha
cpefHO WM BucHie oOpa3oBaHWE; TPYJHOCTH 3a HaeMaHe Ha CTaOWiIHAa W CHUTypHA
pabota. [IpeobnanaBammre GopMH Ha BpeMEHHH pabOTHH MecTa, NPOXBIDKHTEIIHATA
HMKOHOMHYECKa HEaKTHBHOCT ca IIPOOJIeMH, KOUTO OOIHOCTTA MMa JIa pellaBa B cpesia Ha
3acTapsBalll0 HACENEeHNE U HaMaJleH eCTECTBEH NIPUTOK Ha TPYJOBH PECYPCH.

[pyra rpyna npoOieMHH y4acTHHLM Ha TPYAOBHS Hasap ca Bb3pacTHHTE xopa (55-
64 r.). AKTUBHOTO CTapeeHe 3aeMa BCe IOBeYe LEHTPATHO MACTO B AUCKYCHHTE H
MOJIUTHYECKUTE NeiicTBus Ha crpanute Ha EC. [IpobmeMbT mpow3THya OT BBHIIHA 3a
maszapa Ha Tpyla CHCTEMa, a MMEHHO JeMorpadckara CHCTeMa, KOSATO € CHIHO Jieba-
JIaHCHpaHa B IOCOKa Ha 3acTapsBaHe Ha HaceileHuero Ha EBpoma. B pamkure Ha
cucTeMaTa Ha Ia3apa Ha TpyZAa TO3H NpoOJieM Ceé MHTEPIPETHpa KaTo IOTPEeOHOCT OT
3agbppKaHe Ha padOTHATa CHJIa B 3a€TOCTTAa M BE3MOXKHO Half-IIBIHOTO MHTETPHpaHe Ha
HaJIMYHUTE TPYHOBH pecypcd. Tyk cTaBa BBIPOC 3a IIUPOK KPBI OT TNOJHTHKH U
JEeHCTBUS, CBBP3aHH C OCUTYPSIBAHETO Ha YCIIOBHSI 33 HHTETPUPAHE MM OCBOOOXKIAaBaHE
Ha pa0oTHa cmia 4ype3 Ch3JaBaHe Ha MO-7I0oOpa cpeaa 3a MOANbpKaHEe Ha A0OpO
3/paBOCIIOBHO CHCTOSIHHE HA Xopara Hax 50 roIuHM; yCTaHOBSBaHE Ha Pa3yMHO BHCOKA
TpaHUIA Ha MEHCHOHHA BB3PAcT; HApacTBaHE HAa Pa3XOJHUTE 3a aKTHBHH IOJHTHKH Ha
masapa Ha Tpyzaa 3a oOydeHue mpe3 Leius TPYAOB JKHBOT, 3a I'bBKaBM (opmm Ha
1o4acoBa 3a€TOCT W OPraHW3alMs Ha TPyIa; 3a IPEOCMHCISAHE Ha (DUHAHCOBUTE
HHCTPYMEHTH, C KOHMTO C€ BB3JeHCTBa BBPXY paboTomaTelanTe Ja OCBOOOXKHaBaT
BB3PACTHHUTE 33€TH M Jla HaeMaT MIIaJeXH U 3a Ch3JlaBaHe Ha (MHAHCOBH CTHMYJIH 32
MIpe/UTaraie Ha TPYJ[ OT CTpaHa Ha HaCeJIEHHETO B Ta3M Bb3PAcTOBA IPyIa.

CrpIiecTBeH mpodaeM e To3W 3a OallaHCHPaHEeTO Ha THPCEHETO W MpEeAJiaraHeTo Ha
paboTHa cuila U ChUETABAHETO MM II0 MpodecroHaNeH NpHU3HaK Ype3 Ch3JaBaHe Ha I10-
I'bBKaBa CpeZa 3a MPOoGEeCHOHATHO pa3BHTHE Ha paboTHaTa cuia. BB Bpb3Ka ¢ TOBa,
pa3BHUBaIlaTa Ce JUCKYCHUs 3a T.Hap. I'bBKaBa CUTYPHOCT Ha paboTaTa ce CBbp3Ba HE CaMO
C BBHIIHHUTE YCJIOBHS (YCJIOBHATA 332 OCBOOOXK/1aBaHE M HaeMaHe Ha pabOTHA Cuila), HO U
C peoMia WHOBaTMBHM IIPAaKTHKHM 3a BBTPEIIHA TI'bBKABOCT HA BEpTHKAJIHATa W
XOpPHU3OHTaJIHaTa OpraHW3alus Ha TPYAa, Cb3JaBaHE HA YCIOBUS 3a MO-BHCOKA
WHHIMATHBHOCT TIPH YYacTHETO Ha paGOTHUIMTE B IIPOILEca HA B3eMaHE Ha PEIICHUS U
3a 1Mo-e()eKTHBHA TPYAOBA AEHHOCT.

KagecTBOTO Ha 3aeTocTTa Karo "yciaoBUS Ha TPy B HAW-IIMPOKUS CMHCHI HA TOBA
MoHsATHE (paBHUINE HA 3aIUIalllaHe Ha TPy/a, 3[paBOCIOBHHM M 0€30MacHH YCIOBHSA Ha
TPy, Bb3MOKHOCTH 3a 00ydeHHe U mpodecroHanHa KBaauUKaIys, ConraaHa 3aiuunTa
Ha pabOTHOTO MACTO, COL[MAITHA OCUTYPEHOCT M T.H.) €a CBILO MPOOIEMH OT JHEBHUS PeJl
Ha 3a€TOCTTa Ha eBPOIEICKHs Tpy0B Ma3ap.

[Tpobnemute Ha TPyJOBHSA Ma3ap ca MOPOJCHH M OT Kpu3ara, oOxBaHana EBpona u
cBeTa. 3aeTOCTTa Ha TPYJOBHA masap B EBpoma me Obae B 3aBUCHMOCT OT MEpKHTE,
KOWTO Ie MpeAnpueMar OTAETHUTE CTPaHH ¥ OOEAWHEHHEeTO Ha YCHIMATA Ha
MKOHOMHYECKHTE CHCTEMH Ha IbPXKaBUTE — WICHKH Ha OOIHOCTTA.
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Mo ce ormacst no curyamusara B bbiarapus, ciema ma ce Kaxke, 4e TyK ce
HabJro1aBaT o0mHMTe TEHACHINH, CBbp3aHu che 3aeToctra B EC. IIpm ToBa, ocobenoct
€ U CIIeJHOTO:

= mpoOyieMHuTe, KOUTO KpHU3aTa IIopax/a Ipes MyOIHIHIs CEKTOP;

= HaIM4MeTo Ha mpobiieMH, CBBP3aHM C HEYCBOsBaHE Ha (OHIOBETE U
TIOCJIe[BAIIA JIUIICA Ha (PMHAHCOBM CPEJCTBA 3a HHBECTHIIUM;

= B pe3ydTaT Ha BCHYKO TOBA - 3a/1bJ00YaBaHe Ha MPOOJIEMUTE, CBBP3aHU
CBC 3a€TOCTTa M Oe3paboTniaTa B CTpaHara.
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BAJIYTEH BOP/J. U3BOPBT HA BBJITAPUA. TBTAT KbM EBPO30OHATA

Hona UBanosa HenoBa, Y-Bapna, Cnen. ®unancu, 4 xypc, ¢pax. Ne4312
AnToaneta AnrejoBa Jlumutposa, Y- Bapua, Cnen. ®unancu, 4 Kypc,
(pax.Ne4338

BouBenenne

[Ipe3 2009 roguHa, MKOHOMHYECKATa KpW3a JOWIE y HAc ¢ IbJIHA cuia. Makap u
JIOIIIA ChC 3aKbCHEHME, TSl 3aIUIalllBa []a OCTaHEe MO-IBJIr0 U Ja HaHece MO-TEXKH Iopa-
JKEHUS, OTKOJIKOTO B Pa3BUTHUTE CTpaHU. Pa3bupa ce OparoBoTo u OromKeTHO Opeme, C
KOETO Te OMEKOTHXa CpPHBa Ha NKOHOMHKATa CH, [IIe IMa JBITOCPOYEH HeTaTUBEH e(eKT,
nokaro beiarapus mma manca 1a u3nie3e B OTJIMYHA KOHIUIHUS OT KpH3aTa, CTHTa Ja
npeanpre HeoOXoguMuTe peopMH, KOUTO J1a ITOJIIOMOTHAT IIPOlieca Ha MPeCTPYKTypH-
paHe Ha UKOHOMHMKATa M ITOBUIIAaBaHe Ha HelfHaTa epeKTHBHOCT.

Brnpekun Bcruko Obparapckara 0aHKOBa CHCTEMa KaTo LSUI0 CTOHM JOCTa CTAOWIIHO -
JUKBUIHA, 100pe KalUTaIM3HUpaHa, MEeYeNuBIIa M C IUBEepCU(HUIHMPAaHA COOCTBEHOCT.
[o cBosiTa ycTOHYMBOCT OAHKOBUAT CEKTOP B Bharapus npeBb3x0oxkaa HEMAIKO OT CXO-
HUTE WKOHOMHKH, HO HE JIUICBAT U TaKWBA, KOUTO MMaxa I0-yMepeHO U OalaHCHPaHO
pa3BHUTHE BBB BB3XOIINS €Tall HAa HKOHOMHYECKHs KB, OCHOBHA ITPUYMHA 32 TOBA €
HaCTOSIIYS BAJTyTeH O0Opa, KOITO ce onpenerst KaTo (GakTop 3a CTAOMIHOCT B CTpaHaTa.

ETo 3amio, BE3HUKBA BBIIPOCHT — JAJIM CTpaHaTa CJIEABA Ja 3ala3H CBOSTA OpPUCHTA-
LYt KbM BJIyTeH OOpI WM Jja paboTH 10 OTHOIIEHHUE Ha pueManeTo i B EBpo3oHaTa.

Len Ha HacTosmaTa pa3paboTKa € Ja HalpaBu O0IIa XapaKTepHUCTHKa HA CHITHOCTTA
U IpeIuMCTBaTa Ha CHCTEMaTa Ha BaXyTHUS OOpJI M €BpO30HATa, KAaKTO M Jja ouepTae
€BEHTYaJIHUs ITBT Ha CTpaHaTa KbM EBpo3oHaTa.

Te3zata Ha W3cneABaHETO IJIacH, Y€ KbM HACTOSIINS MOMEHT — HpEIBHJ KpH3aTa-
Brirapust HsiMa BB3MOXKHOCT Jla ce MPUChEeMHU KbM EBpo30oHaTa, KoeTo o3HauaBa, 4e
BaIyTHHS OOpJ y HAc mie ObJe 3amaseH.

OO0exT Ha u3cieABaHe B pa3paboTKaTa € BAyTHUS OOpJI KaTO HAuMH Ha YCTAHOBSBa-
He Ha I1leHoBa cTabmwiHocT. [IpenMer Ha u3cienBaHe ca BB3MOXKHOCTUTE —KaTo MPeIuMC-
TBa U HEIOCTATHIM — HAa CTPaHaTa Ja ce MpUCheJUHN KbM EBpo3oHarTa.

OCHOBHHTE NPEII3BUKATEICTBA, CBBP3aHN C MPHCHEAWHIBAHETO HA CTPAHATAa KbM
€BpO30HaTa ca JBe: (PMHAHCOBY — C OTJIE Ha KPHU3aTa U PETYIATHBHH -C OTJIe]| Ha He0O-
XOIUMOCTTa OT IIAJIOCTHO MMIUIEMEHTHpaHe Ha 3aKOHOAATEICTBOTO HAa €BPO30HATA B
OBJIrapckoTo 6aHKOBO 3aKOHOaTeIcTBO. Cie/iBa a ce MOCOYH, Y€ BTOpHs NpobiieM e 1o
—JIECHO ONpeJIesIeH B CPAaBHEHUE C IbPBHS, UMANKK NPEBHU TPAIUIMUTE U CTa0MINTETa
Ha OBnrapckara 6aHKOBa CHCTEMa.

MMaparpad nspBu. O0ma XapaKTepucTHKAa Ha €BPO30HATA M NMPeIUMCTBATA M
HeJ0CTATBIMTE OT YWIEHCTBOTO B CHCTEMAaTa
1. O0ma xapakTepHUCTHKA HA eBPO30HATA U OTpPa:keHHe BBLPXY (puHaHCO-
BHTEe HHCTHTYIMH M (pMHAHCOBATa CHCTeMa
EBpo3oHaTa € HHCTHTYIIMOHAIHO 0OeIMHEHNE, Ype3 KOETO Ce [eNM IOCTUTaHeTo Ha
KOHBEPreHIHs U yJIeCHeHHE Ha CBOOOIMTE, PerlaMeHTUPAH! B JIOTOBOPHTE 33 Ch3aBaHe
Ha EBponeiickusa cbio3. IIpuemMaHeTo Ha cTpaHa B paMKUTE Ha €BPO30HATa MPEACTaBIsIBA
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IIPeAU3BUKATEICTBO, ThI KaTO HE CaMO € CBHP3aHO C IIOCTHI'AHETO Ha AaJeHH KPUTEPUH,
HO M €QHOBPEMEHHO C TOBAa € HAaCOYCHO KBM CIIA3BAHETO MM, KBbM IIPUCIIOCOOSBAaHETO
KBbM B3aHMOCBBP3aHOCTTA U TP

PasButnero Ha EBpomelickaTa BamyTHa CUCTEMA ChIIBTCTBA MHTETPALIMOHHUTE NPO-
LECH M MOAKpeNs M3rpakaaHeTo Ha EnuHHMS BbTpemieH mazap. Ts mpemuHaBa mpe3
pa3IHYHM €Tally, UYpe3 KOUTO IMOCTENIEHHO ce € A00IIKaBana 10 LenTa — ,,e[UH na3ap
— ennHa BamyTa". IIppBOHayamHO ce ch3naBa eBpormeiickara pasuerHa eauHuna (EPE).
Brocnencteue Geme n3rpajeHa cucteMara Ha KOJIEKTHBHO IUIaBAIUTE BATyTHH KypcoBe
u eBporreiickara napuyna equanna (EKIHO).

Cera ¢ynknuonupamata BaxyTHa cucteMa B EC e cp3naneHa Ha ocHoBara Ha Mko-
HOMHYECKHS 1 BATyTCH CHI03, Pa3BUTHETO Ha MPOLECHTE HA HKOHOMHUYECKO M COI[ATHO
cOnmkaBaHe U KOHBEPreHNUATa B EBponelcKoTo HKOHOMHYECKO IIPOCTPAHCTBO.

Usrpaxnanero Ha ECIIB e cBbp3ano ¢ dyHkimonupanero Ha EBC u npunaranero
Ha MHCTPpyMEHTUTe Ha olmmaTa nmapuyHa noiautuka. Cpo0pasno ui. 3 ot Craryra HEHHU-
Te 3a7a4u ca:

* Jla oIpeseNtsl U puiara napuyHaTa moautika Ha OOuHocTTa,

* J1a OCBIIECTBSIBA OIICPALIUH C TYXKIU BATYTH;

* Ja MOJIbpiKa M yHpaBisiBa o(UIMATHATE BATyTHH PEe3ePBU HA y4acCTBAIUTE CTpPa-
HU-YJICHKH;

* Ja chAeiicTBa 3a XapMOHHYHOTO ()YHKIMOHHPAHE Ha CUCTEMUTE 3a IUIAIAHNS;

* Ja JOTNpHHACS 3a IUIABHOTO OCBIIECTBSIBAHE HA MONUTHKUTE OT KOMIIETEHTHHTE
BJIACTH, CBBP3aHU C HAASKIHUS HAA30p OT KPEAUTHUTE HHCTUTYLUH U CTAOMIIHOCTTA HA
(uHaHCOBaTa CHCTEMA.

3a OCBIIECTBABAHETO Ha TE3W 33/1a4d € pa3paboTeHa OMeparMoOHHAa paMKa OT MHCT-
PYMEHTU Ha IapHyHaTa MOJIUTHKA, kouTo ce mpunarat or ECIIb, xaro onepamuu Ha
OTKPHTHS Ia3ap, MOJIbp)KaHe Ha PE3EPBHH CPEACTBA U MUHHMAIHN PE3EPBH 110 CMETKU
OT KpeauTHU UHCTUTYuu 3aenHo ¢ ECLIb.

Cr3maBaHeTo Ha oOmms masap B pamkute Ha EBponeiickus cbto3 (EC) 3aemHo ¢ m3r-
paXIaHEeTO Ha WKOHOMHYECKH W MapH4eH ChI03 U BBBEKAAHETO Ha OOMM MONUTHKA B
penuIa KIoY0BH 00JIaCTH ca OCHOBHHTE MEXaHM3MH 3a IIOCTUraHe Ha nenute Ha Chio3a,
ycraHoBeHH B JloroBopa 3a cb3naBaHe Ha EBpomnetickara obmHuocT (JJEO) . Cpex ocHOB-
HUTe TpropuTeTH Ha OOMHOCTTA € M3TPaXIAHETO HA BBTPEIICH Ia3ap, MPeMaxBall
OTpaHMYEHHATAa 32 CBOOOJHO IBM)KCHHE Ha CTOKH, Xopa, yciyru M kanuramu . Cren
WHTEH3VMBHA 3aKOHOJATeNIHa JIEHWHOCT Ha E€BPOIEHCKUTE MHCTUTYLUHM M Ha CTpPaHHTe-
wieHkH B nepuoga 1985 - 1992 r. equHHUAT na3zap cTaBa peanHocT npe3 1993 r. Enun-
HUAT Ta3ap Ha YCJIYTH, KaTo 4acT OT eBPOIEWCKHs BBTPEIIeH ma3ap, ce 0a3upa BbPXY
cBo0O/IaTa 32 YyCTAaHOBSIBAaHE M CBOOOJHOTO JIBIKEHHE Ha YCIIyTH, ycTanoBeHH B [IEO.

WsrpaxaaneTo Ha eAMHEH W MHTETPHPAH I1a3ap Ha (UHAHCOBH YCIYTH HE € €AHOKpa-
TEH aKT, a MPOABIDKUTENICH MPOIeC, KOHTO CTPAaHUTE -WICHKH M3MHHaBaT oT 70-Te roau-
HU Ha MHUHaiMs Bek 10 aaec. C mpuemanero Ha [IspBata n Bropara 6aHKOBM THPEKTHBH
ce MOCTaBAT OCHOBHTE 32 XapMOHM3MpaHe Ha 0aHKOBOTO 3akoHoxarencTBo B EC u 3a
3acuiIBaHe Ha ChTPYAHMYECTBOTO MEXAY HaJ30pHHUTE areHuuH. Ycwiusara Ha basenckus
KOMHUTET 3a XapMOHHU3UPAHE Ha 6aHKOBI/IT€ peryigaiuu 1 HaA30pHU NPAKTUKU Ca JOITBJI-
HUTEJICH KaTalIu3aTop 3a aJanTHpPaHe Ha €BPONEHCKOTO OaHKOBO 3aKOHOIATENCTBO KbM
IIPOMEHUTE U TeHJCHIINUTE Ha CBeTOBHaTa OaHkoBa cueHa. C moamnucsaHeTo Ha JloroBo-
pa 3a EC B Maactpuxt npe3 ¢eBpyapu 1992 r. u nocnensanure m3menenns B JIEO ce
Ch3/1aBaT MHCTUTYIIMOHAIHATE OCHOBH Ha HKOHOMHUECKUS U ITapHUIEH CHIO3.
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Axo 90-Te rogunu Ha XX BeK IPEMUHABaT 0] MPOXKEKTOPUTE Ha 3acHUiBallaTa ce
HMKOHOMHYECKa KOHBEPIeHINs, JJOBeJa 10 YCIEIIHOTO BHBEXJAHE Ha eMHHATa BalyTa
npe3 1999 r., To eAMHHUAT Ma3ap Ha GUHAHCOBH YCITyTH OeJIeKH N30CTaBaHe, KOETO U 110
JIHEC HE € HAIbJIHO MPEOJOoNsHO. FIMEHHO BBBEXIAHETO Ha €BPOTO CE PasINexaa KaTo
YHHUKAJIHA Bb3MOXKHOCT 3a MpeJIIpHeMaHe Ha peulla MHHIUATHBY, KOUTO J]a MO3BOJIAT
Ha JOCTaBYMLUTE M TOTpeOHUTENHTe Ha (MHAHCOBH YCIYrH Aa C€ IOI3BaT Bce IO-
cBOOOJHO OT BB3MOXKHOCTHUTE Ha eUHHUS GrHaHCOB mazap. [Ipe3 1999 r. Esponeiickata
xomucust (EK) npue I1nana 3a meiictBue B obnactra Ha ¢unancosure ycryru (Financial
Services Action Plan - FSAP), npensmwxnan 10 2005 r. ja ce U3MBJIHAT KOHKPETHU
MEpKH, 3acsraiy (yHKIMOHUPAHETO Ha KPEAUTHUTE HHCTHTYIUN.

ETo HsKOM OT IpeaBHACHUTE MEPKH: aKTyaJIH3UpaHe Ha JUPEKTHBATa 3a HHBECTHIIH-
OHHHTE yCIIyTH, BbBEX/JaHE HA JUPEKTUBA 33 (GUHATHUS CETHIMEHT, IPHEMaHe Ha AUpPEK-
THBA 32 TPAHCTPAHMIHOTO U3IMOI3BaHE Ha 0Oe3NeUeHHs, TIOCTUTaHe Ha ChIJIacHe 3a IH-
PEKTHBa 3a OTJaleyeHaTa npojax0a Ha (PMHAHCOBH YCIIYTH, NPETIOPBKH 3a MOA00psBaHEe
Ha MH()OPMAIMOHHOTO OCHTYpSBaHE IIPHU HIOTEYHOTO KpEAWTHpaHEe, M3paboTBaHE Ha
,ITbTHa KapTa" 3a MOBHUIIABaHE CUTYPHOCTTA M I[eHOBaTa e()eKTUBHOCT Ha €AWHHUS I1a3ap
Ha IUTaIlaHus, TUTAH 33 JeHCTBHE 3a IPeJoTBpaTsIBaHe Ha n3MaMute u Qammuudukannmure
B IUTAT&KHHUTE CUCTEMH, N3pabOTBaHe Ha ITOJMTHKA 32 eJIEKTPOHHATA THPrOBUS C (MHAH-
COBH YCJIyTH, IIpHeMaHe Ha AMPEKTHBA 3a O3APAaBsBAHETO M JIMKBUAANWATa HA OaHKUTE,
IIpUEeMaHe Ha AUPEKTHBA 32 EJICKTPOHHUTE MapH, N3MEHEHNE Ha JUPEKTHBATa 32 IPAHETO
Ha TMapH, MPETNOPBKU 3a pa3KpHBaHEe Ha WHPOpMAIMSA OT OaHKUTE U OPYrH (HUHAHCOBH
WHCTHTYIIMH U 3a3[paBsiBaHE Ha Ia3apHaTa MUCIUILINHA, NMPOMSHA Ha KAUTAJIOBUTE
JUPEKTHBH 3a OaHKWTE M MHBECTUIIMOHHUTE MOCPEIHUIN U ajantupane kbM bazen II,
pa3BHBaHE Ha MPaBUJIa 32 Pa3yMeH HaJ30p Ha (PMHAHCOBUTE KOHTIIOMEpATH U Jp.

KoHcTaTHpaHuAT yclex Ha TasW ,,HalperHara'" BbB BPEMETO IIporpama ce JbJDKH B
HeMaJIKka CTeTIeH Ha IOJIMTUYECKUs HaTHCK 3a u3mbiiHeHne Ha FSAP u Ha HOBHS mozxxon
3a IOATOTOBKA Ha 3akoHojarenctBoTo (Lamfalussy process), nompunecss 3a monoopsi-
BaHE MPOLECUTE Ha KOHCYJITAUN M ChTPYIHUYECTBO MEXAY HHCTUTYLIUUTE U HE B Mall-
Ka CTEMEH 3a MMO-ThBKABaTa PeakIys Ha M3ITBIHEHUTE MEPKH KbM MPOTHYAIINTE IIPOMe-
HU Ha (pMHAHCOBaTa cueHa. Hemo moBede. ATecTaT 3a Ka4eCTBOTO HA BhBEJCHUTE MEPKH
€ 00CTOSATENCTBOTO, Y€ B MHOTO OTHOIICHHUS TAXHOTO ChABP)KAHME € JOCTa IT0-00XBaTHO
OT ITbPBOHAYATHO IPEABHACHOTO.

K®M HacTosIINS MOMEHT, OCHOBHHUTE HACOKH Ha JEHCTBUE, KOUTO CTOAT Ipe] pery-
nanysita Ha GaHKOBYSI CEKTOP B paMKHUTE Ha €BPO30HATA Ca:

4 TMHAMUYHO KOHCOJMIMpaHe Ha Bede ITOCTHIHATHs HANpeIbK M TapaHTHpaHe Ha
CTaOMITHOTO MpHJIATaHe M JIeHCTBHE Ha Beue ChUIECTBYBAIUTE IPABIIIA;

4 BBBEXK/IaHE HA MO-J00pH PeryJaTHBHU NPHWHIOUIY BB BCHUKH OONACTH HA ITOJH-
THKAaTa 32 (UHAHCOBH yCITyTH;

4 I000psiBaHE KOHBEPTEHIMATA B 00JIACTTa HA HAI30Da;

4 3aCHJIBaHE Ha KOHKYPEHIMATA MEXTy JOCTABUMINTE Ha ()MHAHCOBHU YCIYTH, OCO-
OCHO Ha MasapuTe Ha APeOHO;

4 pasmmpsiBaHe BBHIIHOTO BiaMsiHUe Ha EC Ha riioGanusupainuTe ce KalnuTajloBU Ha-
3apH.

2. OCHOBHH NIPEAMMCTBA OT YWICHCTBOTO B €BPO30HATA
OCHOBHHTE IIPEANMCTBA OT BHBEXKIAHETO Ha €BPOTO M NMPUCHEJUHSIBAHE KBM €BPO-
30HAaTa Ca CIECAHUTE:
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IMo-HuckM TeHN 3a TpaH3aKIMHTE: KaTo ce IpeMaxHe IeHaTa 3a OOMEeH Ha BaiyTa,
(GupmMuTe, YUACTBAIM B THPrOBUS MEXIY JAbPKABHUTE, HE TPSIOBA [1a IUIAAT KOMUCHOHA
3a 0OMEH Ha BayTa WM J]a Ce 3aCTPaxoBaT NPOTHB KOJIeOaHMs Ha BATyTHUTE KypCOBe.

IMo-edexTuBeH masap: obIiaTa BalyTa HamalsiBa Bb3MOKHOCTTA 3a LIEHOBA JHCKPH-
MHHAIUS, eNMMAHAPA Pa3XxoauTe 3a HHbOpMalus IpH MOTpeOieHHe Ha CTOKU M TPaHCT-
paHUYHO pas3rojiaraHe Ha OW3HECH W OTTaM CTHMYJHMpa HHTETPHPAHETO Ha Masapa W
nasapHata e()eKTHBHOCT.

[Mo-ronsiMa MKOHOMHYECKA CHT'YPHOCT: CTa0MIIHOCTTa Ha Pa3MEHHHS BATyTEH KypcC
yBEJIHMYaBa yCTOIHYMBOCTTA HA IIEHUTE U NIPUXOJHUTE, KOETO YCHBBPIICHCTBA KAYECTBOTO
Ha [PON3BOJICTBEHHUTE, MHBECTHIIMOHHNTE ¥ IIOTPEOUTEIICKATE PEILICHHUS - a TOBA Ha CBOH
pen yBenu4aBa o0mOTO OJIaroChCTOSTHUE.

IMo-HUCKM JUXBEHH MPOLEHTH: MO-TOJIMaTa MKOHOMHYECKa CHI'YPHOCT HaMallsiBa
CBILIO M PHUCKOBAaTa MpeMHs IO JIMXBEHUTE MPOLEHTH, 3aTOBa Te OOMKHOBEHO ca IIO-
HUCKH TIPH MO-eIPH UKOHOMHUKH M MPU TaKWBa, KOUTO Ca MO-MAJKO 3aBHCUMHU OT ThPIo-
BUSI C Uy)K/a BalIyTa.

[To-BHCOK WKOHOMHYECKH pAacTeX: CIOpel TEOpUHTE 3a ,,HOBHUS pPAacTeX’ IO-
MOIIHUTE ¥ TO-MHTETPHPAHUTE MKOHOMHKH C IT0-BHCOKA IPOHM3BOJUTEIHOCT, ITOBEYE
HaTpyNBaHE Ha KamuTal, Mo-1o0pa MHGOPMHUPAHOCT, MOBEYE MKOHOMHH OT Mamaba u
M0-HUCKH JIMXBEHH IPOIEHTH MOTaT Ja IOCTHI'HAT IIOCTOSHHM BHCOKHM paBHHUINA Ha
HKOHOMHYECKH PACTEX.

3. OcHOBHM NpeAN3BUKATEICTBA MPH YIEHCTBOTO B €BPO30HATA

IMapryausT Maszap B €Bpo30HATa € Ia3ap 3a MEXKAyOaHKOB KPaTKOCPOUCH IBJIT MIIH
na3ap Ha aenosut. Criopen ELIB, Toii ce xapakTepu3upa ¢ BUCOKA CTETIEH Ha HHTETpa-
st oT 1999 r. Hacam.

Ort cBOs cTpaHa, TOBa —0COOCHO B YCIIOBMATA HA (JMHAHCOBA KPHU3a - MOPAXKIa PUCK
IIpe/l MHBECTHI[OHHATAa IeHHOCT Ha ()MHAHCOBHTE KOMIIAHWH, ThI KaTO MMa ONAacCHOCT
OT T Hap. e(heKT Ha JJOMUHOTO.

TurnmaeH npumep 3a ToBa € (pakTa, Ue Clie/l cTapTa Ha TpeTHus eran Ha EBpomeiickus
nkoHOMHYeckd U napudeH cbio3 (EIIC) xonebaHusATa 10 OTAESITHH JBPKaBH HA TNXBEHU-
T€ TPOIEHTHU 110 KPEIUTHTE 3a JEHCTBUTEIHO OCHIIECTBEHUTE TPAH3AKINU WM JINXBE-
HUTE TPOIEHTH MO HeoOe3MeueHnTe KPeJUTHH TPAH3aKI[MN B €BPO C OBBPHANUT CPOK, MO
Mpe/UTaraHuTe MeXTyOaHKOBH PECypcH B €BPO M IO PENOONEpPalMUTe B €BPO CHIIHO
HaMaJiBaT B €Bpo3oHaTa. Ha mpakTuka Te ce NOONMKaBaT 10 HyJa CpPei OTICIHUTE
CTpaHU WICHKH.

Ipe3 2007-2008 r. obaye ce OTUHUTAT CHIIECTBEHH M3MEHEHHUS Ha KPAaTKOCPOUHHTE
TIApHYHN Ta3apH, CBBP3aHH C MOsBaTa HA JMKBUIHU MPOOJIEMH B KOHTEKCTa Ha HaOIIO-
JaBaHaTa riobanHa HECUTYPHOCT Ha ¢uHaHcoBuTe naszapu. Ot aBryct 2007 T. KOIEOIH-
BOCTTa Ha JINXBEHHUTE NPOIEHTH HA KPAaTKOCPOUHHMS ITapHUeH Ia3ap, 0COOEHO Ha OBBP-
HaWT JMXBEHHUTE NPOIEHTH, CHIHO HApacTBa BCIIEACTBHE HA 3aCHIIBAIATa C€ CBETOBHA
(rHaHCOBa HECUTYPHOCT. 3a Jia rapaHTUpa HOPMATHOTO (QYHKIMOHHpAHEe Ha MapUYHHS
nasap, ELIb ocurypsiBa TMKBUAHOCT 4Ype3 cepus OT peuHaHCHUpAIH OTIepallH - KIIFOYOB
UHCTPYMEHT Ha Iapu4HaTa U IoJIMTHKa

JluxBeHHUTE MPOLEHTH MO 00E3MEYCHUTE KPAaTKOCPOUHH (DUHAHCOBU HHCTPYMEHTH
CBIIO C€ XapaKTepH3WpaT C BHCOKA CTENEH Ha MHTErpanus. BwIpeku ToBa AenbT Ha
KPaTKOCPOYHUTE IBITOBH IIEHHM KHIDKA, EMHTHPAHH OT PE3UACHTH B €BPO30OHATA H
MIPUTEXKABAHU OT PE3UICHTU Ha APYTH CTPAHHU - WICHKH Ha €BPO30HATA, € BCE OIIE TBBP-
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Jie HUCBK B CpaBHEHHE C TO3M 3a aKI[MUTE U OOJMranuure, Makap Ja ce OTYHTa, 4e TO3H
Is1 Oelneky yBelIMYeHHe ¢ TeueHHe Ha BpeMeTo. IlazapbT 3a KpaTKOCPOYHH IBJITOBH
LICHHU KHIKA CTaBa BCE [IO-UHTEIPHPaH, HO BCE OIIE CHUICCTBYBAT pa3Inyus B CTAHAAP-
TUTE U MPAKTUKUTE HAa OTJEIHHUTE Na3apH MO OTHOIIEHHE Ha KPaTKOCPOUYHHUTE IBITOBU
HHCTPYMEHTH.

O6o0menue

ITo cwmecTBo, BadyTHHS OOpI IpeACTaBisiBa (UKCHpaH BamyTeH Kypc. OT Teope-
THYHA TJIEAHA TOYKa, IpH (QUKCHPAHUS BATYTEH KypC MMa IThJIHA M CHT'YpHAa KOHBEPTH-
pyeMoCT Ha JiBe BaJIyTH IO TIPEIBAPUTENHO Ae(QHHHPAaH KypC W BHB BCEKH MOMEHT.
BanyTHHAT Kypc He ce ompeneins Ha mas3apa, a AUCKPELHOHHO OT IeHTpajHaTa OaHKa.
Hwma nBa tumna ¢uxcupaH Kype:

- ukcupaH Kypc, KOMTO HE € 3aKpeleH ChC 3aKOH — T.€. LeHTpajJHaTa OaHka obera-
Ba KOHBEPTHPYEMOCT, HO HE € (PUKCHPAHO ChC 3aKOH;

- pukcupan xypc cbe 3akoH — KakTo € B bbarapus. KypcsT He Moxe ma ce mpoMeHu,
aKO He ce IPOMCHHU 3aKOHBT.

BanytHnsT 6opx Oe BeBEIEH y Hac Clel 0CTa TeXKa KpH3a, KaTO OCHOBHOTO Ipe-
JMMCTBO €, 4e Bh3CTaHOBH M 3alla3d IIeHOBaTa CTaOMIHOCT B cTpaHara. CienBa obade na
ce TI0COYH, Ye Ce BOJMIT J0CTa JebaTh MO OTHOIICHHE Ha HEroBOTO 3alla3BaHe MU HpH-
CHhEANHABAHETO HAa CTPaHAaTa KbM €BPO30HATA.

dyHkunoHnpaHeTo Ha EBpornelickaTa BadyTHa cucreMa € eneMeHT Ha MkoHomuuec-
Kus ¥ BayTeH cbio3 B EC 1 qonpuHacs 3a 3aabp1009aBaHETO HA WHTETPAL[MOHHHUTE IIPO-
necu. JppxaBuTe, KOUTO HE ce MpucheanHnxa kbM EBC, 0TroBapaT Ha KOHBEPreHTHUTE
KPHUTEPHHU U y9acTBaT B OCBHINECTBSIBAHETO HA MONUTUKATA 38 UKOHOMHIECKO M COIIHAITHO
cOnmxaBaHe.

OCHOBHUTE IIPEIU3BUKATEIICTBA, CBBP3aHU C NPHCHEIUHABAHETO HAa CTpaHaTa KbM
eBpo30HaTa 0baye ce ChCTOSAT HE TOJKOBA B KPHTEPHUTE M HM3HUCKBAaHUSATA, KOHTO CE
MOCTAaBAT OT MHCTUTYLUHTE, YNpPaBsABAllll €BPO30HATa, KOJKOTO OT caMaTa Kpu3a U
HEWHOTO OTpaKeHHE BBPXY JMKBUIHOCTTA Ha Ta3apuTe M CBOOOTHHTE (DPMHAHCOBU
CpencTBa.
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BE3OIIACHOCTTA HA KOPABOIIJTABAHETO ITPE3 XXI BEK

Banentun K. Boauen*, [lnamena I1. IlenueBa*®*

* @axynmem "Unorcenepen”, cney. "OYTII 3a BMC", 11l kypc
**@axynmem "Hasueayuonen", cney. "OYTII 3a BMC", 11l kypc

Anomauusa: B kpas na XX 6. u 6 nauaromo na XXI 6. Mexcoy napoonama mopcka
opeanuzayus (IMO) ymewpocoasa kamo 21asHa uoes 6 MOpeniasaHemo usoueaHemo,
upe3 nodovpHcane Ha BUCOKU NPOPECUOHATHU CMAHOAPMU, HA POJAMA HA 406eKd U
KOpabHus exunadic, 6e3 Koumo He mMo2am 0d ce pewam 2eHepaIHo npoodiemume Ha KO-
paboniasanemo, He3ABUCUMO O YCbELPULEHCIBAHUME MEXHOTO02UMU.

Knrouosu Oymu: besonacnocm, kopabonnasame, KopabeH eKunaxc, cmanoapmu,
npobremu

1. BbBenenne

[Ipuetnre HOBU cTanmapTu oT KoHpepeHuusaTa Ha IMO o0xBamat M3KIIOYUTEITHO
BHCOKH M3WCKBaHHs KbM Ka4eCTBOTO Ha IPEBO3BAHUTE TOBAPH W W3BBPIIBAHHUTE YCIYTH
o mope. Kopabonnaanero Tpsi6Ba na Obae 0€30macHO C rapaHTHpaHa CTEICH Ha CH-
T'YPHOCT, TOPaJX KOETO HAapacTBaT TEXHUYECKUTE H3UCKBAHHS KbM KOPAOHUTE U CHCTEMH-
T€ 3a yIpaBJIeHue.

Haii-Ba)XHHAT €JIeMEHT OT Te3H M3UCKBAHUS Ca XOpaTa ¢ TeXHHTE MpodecroHaIHy,
eTHYHH, (PU3NYECKH U TICUXUIECKH KauyecTBa, BUCOKAa OTTOBOPHOCT, pab0TOCIIOCOOHOCT
qucouIinHupaHocT. HoBure m3nuckBanusa Ha IMO yTBBpKOaBaT KaTo Hal-BaKeH elie-
MEHT Cpejl IIEHHOCTHTE XopaTa Ha Oopaa Ha kopaba, ThH KaTo OT TSIX B Hail-romsima
CTEIIEH 3aBUCH KaueCTBOTO HA OCTAHAIIUTE /IBa €JIEMEHTA.

2. M3noxenne

I'pmwxuTe 3a ona3BaHe Ha YOBELIKHS )KUBOT M OLEISIBAHETO HA MOpE Ca M3BEACHH Ka-
TO I'BPBOCTENCHHO 3aJbJDKCHHE Ha KOMIIAHHUTE M EKHIIAXHTE B PeHIa PBHKOBOJHU
nokymenTn Ha IMO. Cpen Tsax ca MexayHapoaHa KOHBEHIHS 3a 0€30IacHOCT Ha 4o-
Bemikust )kuBoT Ha Mope (SOLAS 1974) u I[IpotokonsT kbM Hest, MoaeneH kype Personal
Survival, m3nanen B Jlonnon npe3 1988r. u np.

Hosure msuckBanus Ha IMO xbM uoBemkus Qakrop ca cucrematnzupanu B KoH-
BeHuusita STCW ’95 1o HIKOJIKO OCHOBHH HaIlpaBJICHHS :

* O0pazoBaHue U KBaIH(UKALVS;

* OU3HYECKO U IICHXUIECKO 37PABE;

* ConunanHO-TICHXHYECKH KIMMAT B KOPAOHUTE €KUITAKM M BUCOKO KauecTBO Ha 4O-
BEIIKUTE OTHOIICHNS Ha Oop/a Ha Kopaba 1 B KOMITAHHUTE Ha Opera.

INopaan W3KTIOYHMTENTHATa BaXXHOCT Ha MpoOiieMa 3a 0e30macHOCTTa Ha YOBEIIKHUS
*uBOT Ha Mope IMO BBBeXk/a KaTO 3abDKUTEITHO U3MCKBAHE IOJ'OTOBKATa HA MOPSI-
[IUTE Ype3 CIELHATH3UPaH KypC U N3aBaHe Ha ChbOTBETEH CepTH(UKAT.

HoBuTe eneMeHTH OTHOCHO HOCEHETO Ha KopaOHaTa BaxTa ca CBbP3aHH C OTYHTaHe-
TO Ha (AKTOPHUTE yMOpA U 6E30nACHOCH, KATO TJIaBHA MPEINOoCTaBKa 3a GE30IacCHOTO
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KopaborutaBaHe. AJMUHUCTPAIUATE CE 3a/IbJDKABAT Jla (GUKCHPAT 3aJbDKUTEIICH ITEPUOJ
3a MOYMBKY HA BaXTCHHUTE U Ja MPENophyaT TAKMBA CUCTEMHU Ha BaXTH U JSKYPCTBa, 4
MIOCTHIIBAIIUTE HA BaXTa, U 0COOEHO TEe3M OT IbpBaTa BaxTa, Clie]] IPECTOH B IPHCTaHU-
1e 1a 6bAaT J0CTaThbYHO OTIIOYHHAIIH.

Benuku Baxtenu (o¢uuepu u pefroBH) TpsOBa Aa UMaT IMOYKMBKA HE MO-Mayko oT 10
yaca Ha 24 yaca. [lounBkaTa MOXe Jja c€ ChCTOH OT JBE YaCTH, HO €JHATa BUHArU TpsiOBa
Jla He € M0-MaJIka OT LIecT yaca. ToBa yclioBHE MOXeE Jja Ce HapylllaBa caMo IPH aBapHii-
HY CUTYalllH ¥ aBapHHHH yIEHHUSI.

VYcranopsBanero Ha MUHUMYM 10 9aca moynBKa He 03HAa4YaBa, Y€ OCTAHAIOTO BpeMe
3aIBIDKUTENHO TPsIOBa 1a OBbJIe 3a€TO ¢ BaxTa WM ¢ Apyra aeitHoct. Ha agMuHHnCTpanu-
UTE ce IPernopbhyBa Jla H3UCKBAT BOJICHETO Ha 3aIHCH 32 pPaOOTHOTO M IOYMBHOTO BpeMe,
3a J1a KOHTPOJIMPAT CIa3BaHETO HA M3MCKBAHETO 3a MOYMBKH. 3a OJIM3KO IUIABaHE U KbCH
peiicoBe aIMUHUCTPALMUTE MOTAT J1a yCTAHOBSABAT U APYTH YCIOBHS 3a IIOYUBKH.

B unTepec Ha paboTarta, BpemeTo 3a mouuBKka oT 10 gaca Mosxe 1a Obie HaMaJIeHo Ha
6 yaca, HO 3a IIOBEYE OT JjBa MOCJIECJOBATEIHH THU U NP YCJIOBHE, Y€ CEIMHUYHOTO BpeMe
3a IOYMBKHU € He 1o-Majko ot 70 gaca.

AIIMHUHHCTpaHTE TPsIOBa J]a M3UCKBAT CXEMHTE U PA3MHCAHMATA 32 BAXTCHHUTE 1A 0b-
JIaT OKAauBaHH HA MOAXOAIIN MecTa. KanuTaHuTe U TIaBHUTE MEXaHUIM CE 3aJbJDKaBaT 1a
TIOANIMCBAT PA3MHCaHUs 332 BAXTHTE C MMEHaTa Ha JUIBXHOCTHHTE JIMLA, KOUTO T HOCHT.
PasnmcanusTa TpsAOBa na ObJaT OKayBaHM Ha BXOJOBETE — CHOTBETHO HA MOCTHKA M Ha
MAILMHHOTO OT/EJICHHE, A IIPU CTOSHKA — M 10 Tpara. ToBa 3a1b/DKEHHE Ce OTHACS € 0CO-
OeHa cuila 32 MHOTOHAIIMOHAJIHUTE EKHIIKH, KBIETO X0paTa He Ce MMO3HaBaT MHOTO 100pe.

TpyIbT M )KHUBOTHT HA MOPALMTE CE ONPEIENAT OT MHOTOOOpa3HH YCIOBHS, KOUTO
MOTaT J]a Cé CHCTeMaTH3UpPaT B TPU OCHOBHH TPYIIN.

IpupoxHaTa cpena, BKIIIOYBAILA XUIPO-METEOPOJIOTHYHUTE YCIIOBHS Ha IIABAaHETO,
BIIMSIE CBHIIECTBEHO BBPXY PAabOTOCIOCOOHOCTTA Ha MOPSIIUTE TI0 BpeMe Ha BaxTa M BHPXY
BB3MO)KHOCTTA 32 Bb3CTaHOBSIBAaHE Ha M3Pa3X0/IBAHUTE (PM3UUECKH U TICHXUUECKH CHIIH.

Obumaemocmma na Kopaoda, BKIIOYBAIA MHOXKECTBO (PaKTOPU KaTO TEMIIEPATypa,
paboTHa cpesa, YHCTOTa M BIAKHOCT Ha BB3/yXa, €NEKTPOMArHUTHO I0JI€, CTATHYHO
CJIEKTPUYECTBO Ha Kopaba, Ka4eCTBO Ha KOpaOHUTE CUCTEMHM 3a BEHTHJIALUUS U KOH/MIIH-
OHHpaHE € ChIIO BaXeH INcuxojorudecku ¢akrop. OT Hes B roysiMa CTEHEH 3aBHCH
paboTOCIIOCOOHOCTTA Ha EKUIIAXKa M OTJHUXA CJIC]] BaxTa.

Coyuannama cpeda € Hail BAXXHOTO COLMATHO-TICUXUYECKO YCJIOBHE Ha Oopna Ha
Kopaba 1o BpeMe Ha IUIaBaHeTO M IPecTos B MpUcTaHUIaTa. KbM Hest ce OTHACAT peKu-
MBT Ha IIaBaHe, MHTEH3UBHOCTTA, HAIMOHAIHUS ChCTaB Ha MOPSALMTE M TEXHUTE KYJI-
TYpPHH OCOOCHOCTH, COLIMATHO-TICHXUYECKHUAT KIUMAT B CKUMaXa, OrPaHUYCHHS IPUTOK
Ha nHpopManus, 06e3JBIKBAHETO, CMSIHATA HA YACOBUTE 30HH H IPYTH.

Odunepure OT YNpaBICHCKO M ONEPATUBHO HMBO MMAT KOMIUIEKC OT 33/IbJDKEHHMS,
CBBP3aHH ChC Ch3/IaBaHE Ha ONArONPHATEH COLAIHO-TICMXOJIOTHYECKH KINMaT B KOpab-
HHS €KHIaX U XapMOHU3UPaHe Ha YOBELIKUTE B3aHMOOTHOIIICHUS KaTo BaxkeH (pakTop 3a
0e30IacHOCTTa Ha KOpaboIIaBaHeTo.

Mesicoyruunocmnomo obuiyeane B KOpaOHUTE SKHIIAXKH MOXe Ja Oblae KBanudu-
IIUPaHO MO KPUTEPHM, KATO IIeJM, CUTyauus, Opo Ha Xopara, KyITYpHO-€THUYECKH
0COOEHOCTH M CTEIEH Ha COLMATM3allis Ha YYaCTHHIUTE, CPeCTBATA H JIP.

Ilenute Ha MOJIBPIKAHETO HA MEXKIYIHYHOCTHH OTHOLICHHS MEX]Y WICHOBETE Ha
KOpaOHHs eKMIIaX CIIeBAT JIOTHKAaTa Ha MOTHBHUTE 3a HErOBOTO CopMHUpaHe W OpraHu-
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3upaHe KaTo NMpoQecHoHaIHA CTOIAHCKA M COIMAIHAa CTPYKTypa. B3anmooTrHOmEHMsATA
MEXJly XopaTa TyK CJelBa a He ITOCTABST 110]] CBMHCHHUE IO IbP)KAaHETO Ha HOPMAaJIHHU-
Te yCIOBs 3a paboTa M MOTHBAIKS 33 TPYI, CbXPAHABAHETO HA IICHUXUYECKOTO 3]paBe U
OJiaromnosry4yre Ha MOPSILIUTE.

Hsikon ¢axTopH OT COLMATHO-TICHXHYECKO CHIIECTBO MOTaT Aa NPEIU3BUKAT CEpH-
O3HHM OTKJIOHCHHS B 3/IpaBETO Ha MOPALMTE U JAa 3acTpamar oOmara 0e30IacHOCT Ha
pabota Ha Kopaba.

HeepexTtuBHaTa M HECHCTEMHA KOMYHUKAUUA MEXIy TPUTE CTPYKTYpHH HUBa Ha
KOopaOHHMS eKUIax (YIpaBICHCKO, OIIEPATHBHO M M3IIBIHUTEIHO) MOXeE J1a JOBEJIE 0 ST
KOMIUIEKC OT HETaTHBHYU COLMATHO-TICUXIYECKH SIBICHUS B KopaOHMs exumnax. Cpex Tsx
ca NMacHBHOCT M alaTHs y 9acT OT WIEHOBETE Ha eKHIIaXka; TPEBOKHOCT U OE3IIOKOHCTBO;
Pa3npOCTpaHsABaHE Ha CIIyXOBE, KIIIOKH, HEJIOBEPHE; 3aTPyAHEHA IPYIOBa HHTErPALUA U
KOPIIOPaTHUBEH AyX; OTKCHATOCT MEX/Y TPUTE HUBA HA CKHUITAXKa.

VHanBuayanHUTE 0COOCHOCTH Ha JIMYHOCTTA HA MOPSIKA, HEMPABUIHHUAT CTUJI HA KO-
pabHOTO PBKOBOJCTBO M OpraHM3allys, JHUIICATA HA COLMAlHA MOJKpena B EKHMIaxa
MOTar Jia I0BeJaT 0 HeOIaronpHaTHO IPOTHYAHEe Ha adanmayuama Ha Kopaoa.

HenpapmmHusT cTiit Ha paboTa Ha JIMNara OT YHPaBIEHCKO U ONEpaTHBHO HHBO CHH-
)KaBa aKTHBHOCTTA, HapyllaBa MOTHBAIMATA M HArJJACHTE Ha SKHIIa)Xka, BJIOIIABA OTHOIIIE-
HMsATa Ha OOpza Ha kopaba M Ch3/1aBa YCJIOBUS 32 HOBUIIEH PUCK IIPU KOPaOOILIaBaHETO.

Te3u sIBJICHUS CE NPEIUIECTBAT U CHIPOBOXKIAT C KOMIUIEKC OT CHUMITOMHM, KOHTO
PBKOBOIHUAT ChCTaB Ha Kopaba TpsAOBa Ja MO3HAaBa U 3a YHATO MPOQIIAKTHKA U Tepa-
musl TpsIOBa Jja mpeArpreMa HeoOXOIUMHUTE MEPKH.

Bcnencteue Ha ungpopmayuonnua depuyum, ceH30pHaTA JETIPUBALUS U JTUIHOCT-
HOTO TIPECHIIAaHe B EKHIaKa BH3HUKBAT HEOJNArONPHUATHH COILMATHO-TICUXUYECKH SIBIIC-
HUSL: IICUXWYECKa yMOpa, MOBUILIEHA Pa3Ipa3HUTEIHOCT, IICUXUYeCKa HEChbBMECTUMOCT U
HETIOHOCHMOCT, TPy0OCT B OTHOIICHHATA, yCaMOTSIBAaHe, 3aTPyJHSIBAHE HA KOMYHHKAI[H-
OHHUTE NPOLIECH.

MopsI¥ ¢ TOJISM XHU3HEH OITUT TBBP/E TOUYHO JONABST XapaKTEPOJIOTUIHHUTE U TTOBE-
JICHYECKH MPOMEHH IIPH MPOIBDKUTENHU IUIABAaHMSA, KOUTO (HOpPMyIHpaT ¢ oOpa3HHs
JKAproH “XBaHa ro kKens30T0”. To3W MmomynspeH MOPSIIKA U3pa3 OTpas3siBa KOHKPETHH
COIHATHO-TICHXWIECKH TPOMEHH y JINYHOCTTA U eKHIa)ka 110 BpeMe Ha NPOABIDKUTEIHO
IUIaBaHe, CBbP3aHU ¢ ()eHOMEHHTE IMYHOCTHO NPECHUILIAHe U IICUXHYECcKa IeTPUBALIHS.

JIMuHOCTHOTO MpeculiaHe ¥ MCUXHUYecKaTa JeNpHBalis OKa3BaT TBbP/E ChILECTBEHO
BJIMSIHHE BBPXY MEXKIYJIUYHOCTHHTE OTHOIICHHS B KOPaOHMS EKHNaX ¥ COLHUAIHO-
NICUXUYECKUS KIUMAT, TIOPaJy KOETO 3acilyXkaBaT CIIeL[MaTHO BHUMAHUE.

Juunocmno npecuwiane B-3HUKBA B TIpOIleca Ha TPYIIOBOTO OOIIyBaHE B KOPAOHUS
eKHUMnaxK. X0paTa, JKUBECIH B 3aTBOPEHN COLUATHHU OOIIHOCTH, YECTO M3IMaAaT B 0COOCHN
NICUXUYHU CBHCTOSHHA. T€3M CBCTOSHUS CE€ XapaKTepH3WpaT C JIeCHa BB30YIUMOCT U
Pa3Ipa3HUTEIHOCT, B3aHMHO OMpPB3BaHE M HEMOHOCHMOCT, 3aCHJEHa HOTPEOHOCT OT
ycaMOTsBaHe, HOTUCKAIIA ¥ 33/1ylIaBalla COLMAIHO-TICUXUYecKa aTMocdepa B KOpaOHH-
TC IMOMCUICHHUS. [TcuxuyHOTO MNpECUIIAaHE Ha JIMYHOCTTA € BBTPCIIHO CbCTOAHUE, KOHK-
perHa opMa Ha OTPHULIATEIHH TOCIEIUIM OT HATOBAapBaHE B TPY/A0BaTa AECHHOCT.

B KOpaGHPI YCJIOBUSA JIMYHOCTHOTO IIPECUIIIAHE C€ IIPOSABSIBA MO-CUIIHO U HETOBUTE
BB3/ICHCTBHS BBPXY JIMYHOCTTA Ca ITO-HETAaTHBHU, OTKOJIKOTO BBB BCSKA Apyra Mpodecu-
OHAJTHA Cpena.
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3a mpoduIakTHKa HAa HETaTUBHUTE ITOCIEICTBUS, OQHUIEPCKHUAT CHCTaB Ha Kopaba
TpsiOBa 100pe 1a IT03HaBa CHMIITOMUTE Ha TMYHOCTHOTO TIPECHIIAHE:

* [lonmwxkaBaHe Ha XXM3HCHUS TOHYC, TPYIOBaTa aKTUBHOCT ¥ MHUIMATHBATA Ha JIM4-
HOCTTAa;

» Hanuuue Ha amatys, 4yBCTBO Ha yMOpa, OTNAAHATIOCT, TPEBOXKHOCT;

» CrecHsBaHEe Ha HHTEPECHTE Ha IMYHOCTTA U OTPAaHWYABAHE HA MOTHBALIUATA;

» Bone3neHo OTHOLIEHHE KbM INPUATEICKH PEIIMKH, KOMTO B JIPYTU YCIOBUS ca
oOMyaliHy ¥ IOsIBaTa Ha CTyZeHa Macka BbpXY JINIETO;

» CriajaHe Ha HHTepeca KbM My3HKaTa, KHUTUTEe, GHIMHUTE U APYTUTE KOpaOHU paz-
BJICUCHHS;

* Bp3HukBaHe Ha KOHQIMKTHU 110 Haif-HE3HAUNTEIHH ITOBOJH, TOPH TaKMBA KaKBUTO
B MUHAJIOTO ca OTMHHABaHH C ILIETa.

Icuxuueckama denpueayus ¢ CbCTOSHHUE HA JIULIEHHE OT HElo. ToBa ChCTOSHUE
MOXXE J]a € CBBP3aHO C JIMIICA Ha ChH, XpaHa, CeKc, JIMNCa Ha oOHMYaiiHaTa 3a 4oBeKa
cpena. I[lcnxuueckaTa genpuBarys BOAX 0 CHIIECTBEHN OTKJIOHEHUS U pa3cTpoiicTsa. B
KOpaOHH YCIIOBHSI OTPaHHYCHHSITa HAa YOBEKA Ca MHOTO IIO-TIPOJBIDKHUTEIHH, MOPay
KOETO IT03HABaHETO Ha HEOOXOANMHTE MEPKH 32 IPEBEHINS € MHOTO Ba)KHO 32 KOMaH/I-
HUS CBCTaB.

®opmuTe HA AeNpPHUBALUS HA KOpada ca MHOT000pa3Hu:

Censopna denpusayus — Bb3HUKBA TIOPAaN JHIIABaHE WINM OTpaHUYaBaHE Ha HEO0O-
XoauMaTa MHQopMaLHs BCIeICTBUE Ha U30JIalMATa Ha Kopaba.

Tonosa Oenpusayus — Bb3HUKBA MOpPAJIH TI0JOBO Bb3bP)KaHE U CHU)KaBaHE Ha II0-
JIOBaTa aKTUBHOCT.

Coyuanna denpusayus — Bb3HUKBA MOJ BIMSHAE HA OOKPBKABAILATa COLMAIHA Cpe-
Jla Ha Kopa0a U NPeKbCBaHE Ha BPB3KHUTE C ONU3KKUTE Ha Opera.

[Mpu3Hanm Ha HcUXUYECKaTa NETpUBALs Ha MOPE ca CHIDKaBaHEe Ha EMOLMOHATHUS
TOHYC U pabOTOCIIOCOOHOCTTa, alnaTust U IIECHMU3bM, HaMalsiBaHE CKOPOCTTAa Ha peak-
LUUTE, 3aryda Ha YyBCTBOTO 3a PEaJHOCT, JIBUTATEIHO OE3MOKOHCTBO U Ap. Benuku Te3n
CHMIITOMH C€ MOPAKJIAT OT JIUICaTa Ha HOPMAJIHUTE Pa3HHUTENH, C KOMTO YOBEK € CBHK-
HAJI J1a )KUBee Ha Opera.

ITpenopbYUTENHHM ca CIIEIHUTE IeHHOCTH 3a MPpOoQUIaKTHKa U Teparus Ha JTMYHOCT-
HOTO NPECHIIaHe ¥ IICUXIYeCKaTa JIeNpHBaLys:

* CBOEBpPEMEHHO YCTAHOBSIBAHE U BSpHA OLICHKA HA PAaHHUTE CHMIITOMH Ha JIMYHOC-
THOTO TPECHUIIAHE;

* [IpoMsiHa B puTBMa M MOCIIEIOBATEIHOCTTA HA TPYJOBaTa ACHHOCT — TO3M MOJXOL
ce M3M0JI3Ba YCHEIIHO NPU OpraHu3upaHe Tpy/Ja Ha KocMoHaBTUTE. L{enecko6pasHo e U
MEPUOANYHO MPEKbCBAHE HA HAKOM OT JIEHHOCTUTE, 32 KOUTO TOBA € BB3MOXKHO H
BKJIIOYBAHE HA I1ay3a;

* PasumpsBane cdepara Ha COLMANHN KOHTAKTH, MOJ00PSBAaHE ChIBPKAHUETO U Ka-
4ECTBOTO Ha OOIIYBaHETO MEXY YICHOBETE Ha KOPAOHUS eKUIIaX.

KbM conmamHo-ncuxoaornuHuTe (GakTopH 3acTpallaBaliy >KHBOTa Ha Kopaba Morar ja
ce OTHecaT U ynoTpeOara Ha aJIKOXOJ M HApKOTHIM. ToBa € TOJIKOBA YECTO CPELIaHO SBIIe-
HHUE B MOPSIIKOTO €XEeITHEBUE, Ye HEPSIKO yOsTBa OT 00IIecTBEHOTO BHIMaHKe. ChInecT-
BYBa M3BECTHA CKIIOHHOCT, TaKaBa 3aBHCHMOCT Ja C€ Bh3IpHeMa 32 HAIThJTHO HOPMAITHO.
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KbM mpuOsrBaHeTo 0 aikoxolia BOIAT PEIUIla HAITBIHO PEATHU KOMILICKCHHU MPU-
YHMHH, KaTO CIpaBsHE C IpeyMopara U ChC CTpeca B MOPCKHTE Ipogecur; HecrocoO-
HOCTTa WJIM HEYMECHHUETO 3a TOBa Jia c€ MpHiiarat Apyru cpenctsa. [IpuymHa 3a mpuobsr-
BaHETO 10 aJIKOXOJ MOTaT Ja ObJaT U TaKMBa MCUXOJOTHYHH (PaKTOpH KaTo riaBoOOBO-
Jie, eMOIMOHAJIHA JIAOWIHOCT, HEBPOTHYHM HArjlacH, HECIOCOOHOCT 3a CHpaBsHE C
KOH(IUKTU U p. MHOTO 4yecTo, Mopaan XapakTepa Ha HETOBOTO KPATKOBPEMEHHO BB3-
JelcTBHE TpU yHOoTpeda, aJKOXONbT Oe3pe3epBHO ce BB3MpUEMa KaTo YHHBEPCAJCH
“yTemuTen’” U KaTo CIUIOTSABAI (hakTop.

Bopbata c sBeHnero “ynorpeba Ha ankoxoy” € TBBpJE TEXKKa, a OT Jpyra CTpaHa
MPUMHUPSBAHETO C MPOOJIeMa OTBaps MHPOKO MPE]] HEMAJIKO MOPSIU BpaTata KbM IOC-
TEINEHHOTO, HO HEN30EXHO aJKOXOJIN3UpaHe.

HenocpenctBeHoTto BB3ACHCTBHE BBPXY UYOBEKA, AOPU Ha HETOJEMH KOJHYECTBA
KOHIIGHTPHUPAH aJKOXOJI, IPUTBHIIIBA PEaKIUUTe, HaMaJIiBa CEH3UTHBHOCTTA U paboToc-
nocoOHOCTTa. YTHoTpebaTa Ha aJKoX0J KaTETOPUYHO € B pa3pe3 ¢ HOpMUTE 3a Oes3omac-
HOCT Ha KOpaOOILIaBaHEToO.

B Ta3u Bpb3ka, Ha aJIMUHUCTPAIMUTE CE NPENOPbYBa Ja BbBEJAT HAIMOHAJIHU HOP-
MAaTHUBH 3a JOIyCTHMa HOpMa Ha alkoxXoyHo chabpikanne 0.08% u 3abpana 3a ymorpeba
Ha aJKOXOJI YeTHPH Yaca IPey 3aCThIIBAHE HA BaXTa.

Ome no-rosiMa € Bpenara oT yrnorpedaTa Ha HApKOTHYHM BemecTBa. HapkoTuiure
CTUMYJHpAT, Bb30YXKAaT U HOCAT HEONMHcyeMma Haciajga. Te ocurypsiBaT OSTCTBOTO OT
mpobJeMuTe Ha JeHCTBUTENHOCTTA. TOBa € yacT OT Te3aTa, Ype3 KOSATO ca pa3OuTH 4o-
BEIIKHUTE CHIOU Ha JIECETKH MWJIMOHHU XOpa 1Mo cBera. Jloka3aHo e, ye BCHYKH HApKOTH-
1y, 0e3 U3KIIOYCHUE, BIUAAT U3KIIOUYUTEIHO HErAaTHBHO M HEMOCPEACTBEHO BBHPXY MOBE-
JCHUETO Ha YOBEKa, KOETO T'H IMPEBpBIAa U B CEPHO3HA COIMAIIHA OIACHOCT. B chcTOsTHIE
Ha eyopus, peBb30yAa WK ONMUSIHEHNE HAapKOMaHbT € OIlaceH U 3a ce0e CH U 3a OKOJI-
Hute. Olie No-onaceH U NpakTUYECKU HEIIPEIBUINM CTaBa TOM, KOraTo He € B CbCTOSIHUE
He3a0aBHO J1a 3aT0BOJIM HAPKOTHYHHS CH “Tiaj’.

PwvkoBoactBoro Ha IlapaxonctBo BM® upes cBoute IlpaBuna pearupa HambIHO
aZIeKBaTHO Ha OIMCAHATa CHTYallHs, MOCOYBAMKHA KaTO CBOE TNIABHO 33BJDKEHUE KOMII-
JIEKTYBaHETO Ha EKWNaXH C HANSKIHMW JHIa. To WHCTPYKTHpa CBOMTE KAalMTaHU Ia
MperpreMar JIMHU Ha CHCTEMHH IPOBEPKH 3a HAPKOTHUIIM Ha Oopa Ha kopadure. Te ca
JUTHKHU JIa YMEST J1a BOAAT IO-CUCTEMHO W e(DEeKTHBHO HAOIIONEHHWE cpel Xopara OT
€KuIlaXka 3a NMPOsSBU HA TUIMYHUTE MPU3HALM Ha MOBEJCHHUE BCIEICTBUEC HA HAPKO3aBU-
CUMOCT.

3. 3Boau U npeajio:KkeHust

[Ipodecnonannara moAroTOBKa Ha KOpaOHHUTE CIIEIHATUCTH pedIeKTHpa BEPXyY Oe-
30ITaCHOCTTA HA KOpaOOoIIaBaHETO M TS MOXKe Ja ObJe He caMo elHa OT NMPHIWHHTE 32
aBapHIHOCTTA, HO M pe3epB 3a HEHHOTO HaMaJIsiBaHe.
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3D TEJIEBU30PH

JIOBPOMHP JKHBKOB JJOHYEB
3JJATOMHPA MUJIEHOBA CTOMYEBA

Nikola Vaptsarov Naval Academy, Varna

Abstract: 3D paseneuenusma eveexcoam emoyusma na 3D kuno uzdicusasanemo 6
odoma eu. 3D epexmume npudasam na uzobpadicenusma noseve ObaAOOUUHA U PEATU3bM,
Koemo o3Hauasa, ue we Ovoeme NOZbAHAMU OM CHOPMA, uimume u uzpume KAKmo
HUKO2a Npeou.

Keywords: 3D menesusop, mexuonoeus, cmepeoncuc

1. BnBeaenme

3D TeneBu3MATA € TEXHOJIOTMYHA WHOBAIMSA, KOATO JaBa HAa TEICBH3HOHHOTO M300-
paxeHue abI00YMHA Ha 00pa3a. 3D epeKThT ce mocThra upe3 MpoKEKTUPAHETO Ha JBa
aHaNOTMYHKA 00pasa, eIUHMS NpeAHA3HA4YeH 3a JISIBOTO, a APYTus 3a AACHOTO oko. C
nomoInra Ha crienianay 3D oumna, aBata o6pasa ce 00eANHSABAT B pe3yiTaT Ha KOETO ce
BkIa 00eMHO.3a rnenane Ha 3D TeneBusus HU TpsiOBa 3D TeneBU30p, Ha KOWTO CHINO
TakKa MOrar Jia ce IieaaT 0e3npoOIeMHO U CTaHAAPTHH ABYM3MEPHH IIPOTPAaMHU C OTIINY-
HO Ka4yecTBO.

Benuku nu 3D texHonoruu ca eanaksu?He. PaznuyHuTe MpoU3BOAUTEIM H3MOI3BAT
pa3nmu4HU TexHoJorud B cBoute 3D TeneBu3opu. B TAX MoraT ma ce 3amarar paziHyHH
HaCTpoiKy, HanpuMep 6e3 3D oumna, u mpeaarat pa3sHOOOpa3HHU BapHAHTH MO OTHOIIIE-
HHUE Ka4eCTBOTO Ha KapTWHATa. 3aciIyKaBa CH Ja OTAENUTE BpeMe B IMPOyYBAaHE HA Ipe-
JMMCTBATa Ha BCSIKA TEXHOJIOTHSL.

1. Be3npusitue na 3D

Kato xopa, Hamero ycemiaHe ce KOHTPOIMPA OT BH3YalHOTO BIIEYATICHHE W B MPO-
IbIDKEHNE Ha BEKOBE HHE CE OMUTBAME JIa YIIOBUM U PETPOAyHPAMe TPUUIMEPHHS CBSIT
Ha HamaTta peaigHocT. llemepHuTe Xopa ca To MpaBenu 4pe3 A00aBsHe HA OTCEHKH KbM
TEXHHTE MEIePHH PUCYHKH. VI3KYCTBOTO B CPEIHUTE BEKOBE € OHII0 KOPEHHO MPOMEHE-
HO Ype3 HapacTBaIIOTO pa3OUpaHe Ha MEPCICKTUBATA Ha XYIOXKHUIUTE. TPUH3MEPHOTO
n300pa3siBaHe JaThpa OT cpemara Ha 19-Tu Bek, OT 3opara Ha dororpadusaTa, HO enBa
cera, CMECEHO ChC 3BYK M JIBHXKEHHE M ITPOXKEKTUPAHO HA TEJICBU3UOHHU CKPAHH C BHCO-
Ka pasjenuTesiHa cnocoOHOCT, 3D € B ChCTOSHIE HAMTBJIHO J1a HU 3aIUICHH U TO JUPEKTHO
B Hammte qoMoBe.Ho kak TouHO paboTu Bb3mpueMaHeTo Ha 3D ? 3a mactue, HHE CMe
poxenu c¢ ,,3D roroBuoct”. Hamero Tpum3mepHo 3penue e 6azupano Ha edekra crepe-
OIICHC, KOITO Ce CMsTa, Y€ Ce € Pa3BWII NP XHIIHHUIUTE, 33 1a MOTAT Ja pa3rmo3HaBar
HEYJIOBUMATa MAaCKHPOBKA HA CBOSTA IUISTYKA.
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2. KakBo e crepeoncuc?

EdexTsT cTepeoncuc Bu naBa cTepeoCKONYHO 3peHUE — Bh3MOXKHOCTTA J]a BUXKIATe
B IbJI0OYMHA. KaTo 15510, BCAKO €1HO OT ounTe Bu BrokIa Jieko pa3inueH o0pa3 Ha eaHa
U ChIIa ClIeHa. BammsaT Mo3bK aHaM3upa U 00paboTBa pa3InyuaTa MEeXay aBaTa oOpa-
3a, 32 Jla PEeKOHCTpyHpa MPOCTPAHCTBEHHTE YCIOBHs, MO3BOJsBaiiku Bu ma Bikmare
Hell[ata B TPUU3MEpHA IbI00YHHA.

3.1.TpuuszMepHO 3anUcBaHe

3a 3anmc B 3D, Taka 4e BH3MPOU3BEKAHETO Jla Ce NOOIMKaBa IO HAalIeTO ecTeCTBe-
HO BB3NPHATHE, JICNIMTE Ha Kamepara TpsiOBa Ja MMHUTHpAT OKYISIPHOTO Pa3CTOSHHE
MEXIy YoBemKuTe oul. [Ipu eBponeiiure ToBa pa3cTosiHUE € cpenHo 6,35 cM, KoeTo ce
M3I0JI3Ba KaTo CTAaHAApT NpH KuHoAeinuTe. @unmure ce cauMat ¢ 3D kamepa. Kamepa-
Ta CHHMa OTJETHU KaJpH Npe3 JIEBUAT U JECHUAT 00EKTUB-TIPEAHA3HAYEHN ChOTBETHO 3a
JSBOTO U sicHOTO 0Ko.CHUMa cbe 100kxanbpa B cexyrna /S0L /50R/.

3.2 KakBo BukIamMe B peagnoct Ha 3D teneBusopa ?

Otzernere BpeMe U ce pa3xoJeTe 10 OMM3KHUAT BH MarasyH 3a TeleBU30pU. Brirouere
oumiara, IOCTaBeTe T'M WM Norienaiire...PasHu cTatmyHM 0OEKTH M3IIekIaT IUIOCKH B
npnbounHa. Camara KapTHHA M3TJIEkKAa ,KaTO IEKOP OT KYKJIEH Tearwsp - oOpasuTe ca
KaTO M3pA3aHU OT KapTOHEHH IUIOCKOCTH Pa3MOJIOKEHH CIUH 33/ IPYT - TOBA IPOU3BO-
autenute HapudaT 3D edexr.... ToecT nMame AByU3MEPHH KapTHHU ,KOUTO CE JIBHXKAT
enHa mpen apyra. Jiuncea o6ema M 1b100YMHATA, KAKBUTO UMa B ICHCTBUTEIHOCTA. .

4. Kakso e 3D teneBu3op?

Pasbupa ce, B Haii-oOCHOBHHS CMHCHI 3D TENEeBH30p € BCEKU TEICBH30p, KOWTO €
croco0eH Ja n300pas3u BUACO B TPHU U3MepeHHs. Te3u AUCIUICH MOCTUraT TOBa C IOMOTII-
Ta Ha HOBU TEXHOJIOTHH, C IIeJI 32 J]a C¢ JOCTABAT Pa3INIHU H300paKECHHS KbM BCAKO OKO
Ha 3pHuTed. Taka BCSIKO OKO BHJKAA €JHA M ChINa CIIEHA, HO B MaJIKO IO-Pa3IHyYeH BI'bI
(KaKTo € B peayHus KHUBOT), TOTaBa MO3BKBT HH ITOCTaBs TE3W M300paKEHHS 3a€THO U €
B CBCTOSIHHE Ja MHTEPIPETHPA MOTydeHaTa HHPOPMAIUITA B TPETO U3MEPEHUE.

Hoxkato tepmuan kato LCD 1 muia3meH TeneBU30p ce OTHACAT A0 MHOTO crierudud-
HU TEXHOJIOTHH, TO TePMUHBT 3D TeJIeBU3MUsS HE Ce OTHACA 33 KOSATO W Jia € Crelu(pruuHa
TeXHOJIOTHS 3a auciuiei. ToBa Moxe Ja foBene 10 00bpKkBaHe. Pa3uyHuTe POU3BOIH-
TENM 3ajaraT Ha pa3jIM4Hd TexHosioruu 3a 3D ¢ 1en mocturaHe Ha BB3MOXKHO Haii-
no6poto 3D uzmkuBsABaHE.

5. Mo:xe 11 BcekH Ja riaena 3D?

He! Mexny 5% u 10% oT oT Xoparta cTpamaT oT cTepeo cienota, criopexn College of
Optometrists in Vision Development. Te gyecto uMaT 100po BB3NpHATHE 32 IBJIOOYNHA -
KOETO pa3yuuTa Ha HEell[o TIoBeYe OT stereopsis, HO He MOTaT Aa Bb3IpHUEeMaT AbIOOUYHHHO-
To u3MepeHre Ha 3D Buzaeo mpeseHtanmurte. Hskon crepeo-cienu 3puUTENd MOraTt 1a
riaenat 3D marepuan, HiaMa npoOJieM, CTHra Jia HOCAT OYMIIa, HO TOH MPOCTO IIe U3TIIeK-
na kato 2D 3a Tax. {pyru morat na moiydar riaBoOojve, yMOpa Ha OYUTE WM JPYTH
pooIeMHu.
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6.3D TV kadecTBO Ha KapTHHATA

KauecTBoTO Ha TpHM3MepHaTa KapTHHA 3aBUCH OT Ka4eCTBOTO HA OTHEIHHS TEJICBH-
30p U ce ompenels oT (GaKTOpH, KOUTO JT00ABAT WM HaMalsIBaT ABJIOOYMHATA HA TPUH3-
MepHHUTe H300paxeHus.dakropure 3a kauecTBoTO Ha 3D KapTHHaTa ca:

* JloObpa eAHOPOJHOCT Ha eKpaHa

* Bucoka pe3osronust Ha KapTHHATa

* ECTECTBCHHU IIBETOBE

* BHCOK KOHTpacT

II1. BAKJIFOYEHHUE

B penku ciyuan, HHIWBIYaTHO MOXE Jia YCETHTE JIeK MUCKOM(OPT, KaTo BU3yaTHa
Je30pHEHTALHS WK JIEKO TIaBoboiue.

[IpenopbuBaM Ha poaUTENUTE Ja KOHTPOJIMUPAT Aeara, KouTo riaenat 3D TeneBusus,
3a 1a ce nzberne auckompopt. He npenoppuBam 3D TeneBu3ust 3a nena Ha Bb3pacT MO
LIECT, ThI KaTO TEXHUTE BU3YaIHHU YCEIIaHUs BCE OIIE HE Ca HAITBJIHO PAa3BUTH.

Makap ue 3D-TexHoJOrusITa € CPABHUTEIIHO HOBA, TS Beue MpPEU3BUKBA HIKOH Ce-
PHO3HU OMaceHus 3a 3J[PaBeTO Cpea 4acT OT crenuanucTure. Mima xopa, 3a KOUTO Ta3u
cHUCTEeMa Ha BUCOM300paKCHHs € MPUYMHA 3a CEPHO3HH OIUIAKBaHMSA — TJaBoOoiue,
chpricOreHe, BUCHE Ha CBAT. JIekapuTe Bede JOPH ca M3MHUCIUIIN UME 33 TOBA ChCTOSHHE
— kubepbonect. [IpuunHara 3a Hes Te BWKAAT B HECHOTBETCTBHETO MEXKAY JABHIKEHUETO
Ha OYHUTE W JICIIUTE Ha OYMIIaTa, KOUTO ce u3nomsBar mnper 3D-expana. Korato 06ekTbT
Ha eKpaHa ce MpuOIImKaBa OYHATa SOBJIKA pearnpa Ha TOBa U € MPOMEHS, JOKaTo OYu-
J1ata — He.

KonkoTo mo-61130 € 4oBek 10 eKkpaHa, TOJIKOBA ce yBelnyaBa pHUCKa TOW Ja ce Mo-
YYBCTBA 3JI¢ WM ChCTOSHHETO MY Ja Ce 3aJbJI00YH, IIOKa3Ba H3CeIBaHe, MPOBEICHO MO
MophYKa Ha Hal-roJsiMara sIMoHCKa TeJaeBu3noHHa kommanus NHK.

Bonpeku ue Hsikou npousBoguTenu Ha 3D-TeaeBU30pU ' MPOJABAT ChC CTUKEP Ha
maHesa, TpeaynpexaaBall Aa He ce riiefa ciiel ynmoTpeda Ha alkoXoJ, MO BpeMe Ha
OpEMEHHOCT, B HalpeJHANIA Bb3pacT WM IPH HEJAOCIHBaHE, MalKa 4acT OT IMOTpeOuTe-
nuTe OOpBIAT BHIMAaHHE.
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MOBEJAEHYECKU CTPATEIMH U IICUX0JIOTUYECKA MOMOIIL B BOMHU YC-
JIOBUA

MAPUH KPACUMUWUPOB WINEB
MMWPOCJIAB BEJIKOB BEJIKOB

Nikola Vaptsarov Naval Academy, Varna

Abstract: Axmyannocmma na memama ce cvcmou 8 mMoed, ye NoGeOeHuUecKume
cmpame2uy U NCUXONOSUYECKAMA NOMOW 8 OOUHU YCI08USL 8 MOMEHMA € eOHA Om Hall-
uscieosanume u Hati-onuceéanume 6 ncuxonocuynama aumepamypa. Toea e cvécem
JIO2UYHO, Ml KAMO Ms ce CMAMA 34 HAU-3HAYUMA U ce NPUeMa Kamo onpeoeniwad 3d
KpatiHus pe3yimam Ha 8CU4Ky Opyau 0etiHocmu

Keywords: nogedenuecku cmpameauu, NCUXOI02UYHO OCULYPSBAHE, NCUXOLOSUYHA
nomouwy

1. Introduction

HapacrtBamara 3HaunMocT cnenuduka Ha yHpaBlIeHCKaTa OeHHOCT B Bparapckara
apMusl ce ompeneNs NMPeAUMHO OT CIeAHHMTE (aKkTopH : M3BbpIIBalaTa ce pedopma;
rOJISMHUTE W3MEHCHHs B LICHHOCTHATA CHCTEMa M CTHIIA HA JKMBOT Ha MJIAJUTE XOpa M
BOGHHOCITYXEIUTE Npe3 MOCIeIHUTE TOANHU; HEOOXO0IMMOCTTa Jla ce Mo Ibpxa Goec-
MOCOOHOCTTa M OOETOTOBHOCTTA Ha OBJTapckaTta apMus IpH HaJM4YHe Ha MaTepHaHO-
TEXHUYECKO U (PUHAHCOBO 3aTpyHCHHE.

2. Main part

Ilosedenuecku cmpamezuu 6 60iHU YCIOGUSA.

1. ChIHOCT, cChABbPKAHNE U LIeJ1 HA YIPABJICHCKATA ACHHOCT

Crparernure Ha NOBEJCHUETO OMBAT M3TPaK/aHU OIIE B IIpoleca HAa O0ydeHHEe Ha
BOCHHOCTY)KEILIUTE Upe3, U3I0JI3BaHe Ha OCHOBHHTE (YHKIUHM METOANTE 33 BB3IHTAHUE
Morar Jia ObJaT ClIeHHUTE:

-opmupama- ocurypssa GopMHpaHETO Ha CH3HAHUETO W MOBEICHUETO HA BH3IUTA-
HUKa;

- yIpaBlIeHYeCKa- YIPaBIsIBa Pa3BUTHETO HA JINIHOCTTA;

-KOpPETHUPAI0 Peryinpana- OCUTypsiBa Bb3MOXXHOCT J1a C€ KOPUTHPAT OTEIHU CTpa-
HH BbB (JOPMHPAHETO HAa Ch3HAHHETO U MOBEACHHUETO HA JINYHOCTTA;

-CTUMYJIHpaIlla- CTUMYJIHMpa Ce MOJOKUTETHOTO B MPOSBIEHHETO HAa Ch3HAHUETO U
IMOBCACHUETO HA JIMYHOCTTA,

-OTHUCKAIl[Aa- OCUTYpsiBa MOTHCKaHEe Ha OTPHUIATEIHUTE 3a OOIIECTBOTO IMPOSBU Ha
JIMYHOCTTA;

-OpraHU3Hpala- OCUTYPsIBa OPraHH3AIMATa Ha BE3TUTATEIHHUAT IIPOLIEC;
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-[I03HAaBaTe/IHA- OCUIYpsBa C€ IIOJIy4aBaHETO HA IO3HAHUETO 3a CBHCTOSHUETO Ha
JIMYHOCTTA B 1aJeH MOMEHT.

ApMetickata 00IIeCTBEHA cpefa, Taka KaKTo M B OOIIECTBOTO, N3UCKBA CIIa3BAHETO
Ha OTpefielieHH HOPMH Ha TOBEACHNE XapaKTepHH 3a Hesl. ToBa ecTecTBeHO Haiara ¢op-
MHPAHETO Ha OIpEAEeNICHH NMPUBUUYKH y BOHHHTE, KOMTO Aa TH XapaKTe-pU3HpaT Karo
BOMHM M J]a CE OLIEHABAT IOJIOKUTENIHO B apMelickara cpena. TBbpae yecTo, Korato ce
TOBOPY 3a BB3IHUTaHUE ce HAOJATa Ha Maeal3UpaHaTa CTpaHa H ChBCEM MAJKO CE TOBO-
P¥ 3a MaTepUaTHNATE CTUMYJIH, TIOTPEOHOCTHTE Ha BoeHHHUTe .CUuTa ce 3a JOCTaThYHO Ja
ce CIIOMEHAT AyMH KaTO BOMHCKH JBIT, IaTPUOTU3BM, CMENOCT U T.H. U C TOBA BBIIPOCHT
Jla ce MPUKIIIoOUN. BoHHBT e mpnoluieH KbM KbM BHCIINTE HPABCTBEHH JOOPOAETENN U
IIe ce MposIBSBa KaTo JUCIHILUIMHUPAH, YCTaBeH, ChC Ch3HAHME 3a JBIT U decT. [IpakTu-
KaTa obaye He MOTBBPIKAABA M3IUIO TOBA CXBAIAHE U 3a NMPOSBSABAHE Ha ONpPENEIECHO
noBesieHUe U (hopMUpaHe Ha ONpeeIeHH MOPaTHO-00HHH KadyecTBa ce Hajara Ipuiara-
HETO Ha OIPE/eNICHN MaTepHaTHU U HEMAaTepHalIHH CTUMYJIM Hail Bede moj dopmara Ha
OTITYCKH 32 BOCHHUTE.

Bpanuranue Ha BOGHHHTE B IIpolieca Ha BOCHHATA AEHHOCT

TpyasT BuHaru e 6w oCHOBa Ha OOIIECTBEHHS IPOTpec, pemaail GakTop U MaTe-
puanHa 6a3a 3a (OpMHUpAHETO M Pa3BUTUETO Ha YoBeKa. [1o cuiaTta Ha CBOETO BB3IEHCT-
BUE BBPXY YOBELIKATa JINYHOCT TOM IPUTEkKaBa OIPOMHH [1EIarOTU4eCKH Bb3MOXKHOCTH.

B T0O3u cMHCBI TPYABT CHpaBEIIMBO CE CPaBHsBA C TAJAHTIMB IMEAror, CIOCOOEH
Jla HaIlpaBH TOBA,KOETO € HEBB3MOXKHO Aa ObJie IIOCTHUTHATO M ¢ HA-THHKUTE METOIH 3
BB3MUTAHHE.

BoiiHckaTa NEHHOCT IO CBOUTE MEAArOrM4eCKU Bb3MOXKHOCTH MMa MHOI'O IIPEHMY-
miecTBa. M3UCKBaliKi OT OTIENHUTE BOMHU M BOMHCKUTE KOJICKTUBHU TOJIEMH M Pa3HOO00-
pa3HM HATOBAapBaHWs, TS Pa3BUBa YMCTBEHHTE WM CIOCOOHOCTH, BB3IHTAaBa TAKHBA
Ka4yecTBa KAaTO U3IIBJIHUTEIHOCT, KOJIEKTHBU3BM, 3aKajsiBa BOJIITA U H3APBAKIUBOCTTA
HM.

AHanMM3bT Ha eNeMEHTUTE Ha BOWHCKMAT TPYJ MOKa3Ba, 4e ydeOHHMsS Ipolec 3aeMa
LEHTPAITHO MACTO U (OKycHpa B cebe CH BCHYKH OCTaHAIIM ChCTAaBKH. B Hero m upes
HETO BOWHHTE M3ydJaBaT BOCHHOTO JIEJI0, KATO yCBOSBAT HEOOXOAUMUTE 3HAHUS, YMEHHS
1 HaBUIW. B y4eOHO- BB3MUTATEHUSAT MPOLEC IBIO0KO € 3aJerHana uaeaTa 3a OpraHu-
YeCKO ChUeTaBaHEe HAa TEOPETHYHATA M NPAKTHYECKAaTa MMOJATOTOBKA, 3a OCTUTaHE HA MO
BHCOKa I10JIeBa HATPEHUPAHOCT Ha BOMCKHTE, IPEACTaBIsABAllla OCHOBaTa Ha TIXHATa
0oifHa rOTOBHOCT 1 60ecrocoOOHOCT. YIpBBIIeHYeCKaTa cTpaTerus ce 6a3upa 1 Ha BUIOBE
KOMYHHKALUS KOSATO OCBIIECTBABAT KOMaHIUPUTE.

@opMaJIHH KOMYHMKAIMM — Te€ ClIeABaT OpPraHU3allMOHHO-YIIPaBJIEHCKaTa
CTPYKTYpa, T.€. T€ ca CTHIATOBUAHO OpHeHTHpaHu. PopManrHATe KOMyHUKAIUH B 9acTTa
ce IBMKAT B TPH TIOCOKH —

- Omeope-Hadony — KOMaHIMPBT MOXEe Oa Obae M CyOekT, M OOeKT Ha Ta3u
koMyHHKanusa. O0eKT, Korato mpruema HH(GopMamus oT NO-TOpHHS Mad U CyOeKT, KoraTo
npeaasa l/IH(l)OpMaL[I/II/I Ha TIOAYHHCHUTE CH. B3aumooTHoOIICHHATa B TO3M BUJ
KOMYHHUKAIMA Ca KOAUPAHU B YCTABUTE.

- Omoony-nazope —TyK KOMaHIUPBT CHIIO € CyOCKT M 0OEKT, CaMo ue NpeaaBa HH-
d)opmaum{ Ha CBOUTE HaA4YaJIHUIIH, a [10JIydaBa TakaBa OT NOAYNHEHUTE CH.

- Xopuszonmanna — OCBIIECTBSBA CE C PAaBHHUTE II0 JUIHKHOCT KOMaHIUpH. B Hes Bo-
SHHUSIT JINJIEP CHIIO € CyOeKT M 00EKT M 00IIyBa 110 3aKOHUTE Ha BOCHHATA €THKA.
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Hedopmanman KOMyHHKAOMM — HE3aBUCHMO OT CTporara Hepapxws B apMUsTa,
MaJIKUTe 3BE€HA M Ia0OBETe, KBIETO CIyXKaT JECEeTHHA KOJETH ChC CXOJIHA BB3PACT H
CTaX, MHOTO OT (hOpMHUTE Ha KOMYHHKAIIHS CE€ U3BBPIIBAT KaTO HE()OPMAITHH Pa3rOBOPH.
B neficTBUTENHOCT, HE3aBUCHMO OT ChILECTBYBALINTE OIPAHUYCHUS , XOpara B I[aba He
Morar Ja ObJaT CIIPEeHH Ja TOBOPST M OOCHXKIAT Hellla TOPH U3BBH YUCTO CIIyKeOHHTE,
JIOPH U B X0/Ja HA y4CHHE.

He3aBHCHMO OT HETaTHMBHOTO MHEHHE, KOETO KOMaHIUPUTE MMAT IO NPHHIMI 3a
HedopManHaTa KOMYHHKAIMs MEXTy IOMYMHEHHWTE CH, TS TpsOBa Ja ce mpHeMe KaTo
¢axrt, 4ye HeopMaTHaTa Mpexa MOKe 11a pabOTH U 3a TSX, CTHIa YMEJO Ja sl H3I0JI3BaT.

Vma HAKo#f paBnIia KOMTO BOSHHUST JIMJEp TPsOBa /1a cie/Ba 3a BOJCHETO Ha e(ek-
THUBHA KOMYHUKAIUs C TOJYNHEHATE CH.

Korato o0m1yBa ¢ moAYMHEHNTE, KOMAHIUPBT MPEAN BCHUYKO M BUHATH CH [IOCTaBs 32
LieJT /1a TIpefajie Wi MOoIydd HeoOXoaumara fenoBa uHpopManus. 3a Ta3H Iel, MOHE ¢
mabHuTe oQULepH, TOH TO MpaBU Ype3 peYeBH KOHTAKT — AUPEKTHO WM IO TenedoHa.
ToBa MO3BOJISIBA @ CE IOCTaBAT OCHOBHM WJIM YTOYHSBAIM BBIPOCH, Ja CE JaBar
yKa3aHHA M OTIOBOPH, Ja Ce IpOBEpsBa NPAaBHIHO JM € pa3bpaHo Kka3aHoTo. Kato
Ipe/iaBa Ha NOAYMHEHUs HAKaKBa MH(MOPMANHS JIMYHO, KOMAaHAUPBT TaKa WA HHAYE I'o
OLICHSBA KaTO JINYHOCT, YyBCTBA €MOLMOHATHOTO MYy ChCTOSIHHE, OIIMTBA ce Ja pa3bepe
KaK € BB3IpHETa 3all0BE]Ta, Pa3sNOPEKIAHETO, YKa3aHUETO U T.H. U B 3aBHCHMOCT OT
TOBa MO’KE HEIIO Ja 100aBH, 1a KOPUTUpa.

OO0mu1yBaHeTO JHIE B JIUIE € 0COOCHO BaYKHO U IICHHO B CITy4aii, 4e € He00X0AUMO /1a
ce M3MEHH IIeIHaTa TOYKa Ha MOJYMHEHHS WM Ja € KOPUTUpa HEIPaBIIHO pa3OpaHaTa
“HpOPMAITHS.

3.2.T1cHX0JI0THYHO OCUTYPSIBaHEe HA BOCHOCJIY KEIHTe.

C Hapenba Ne H-12 or 18 mait 2011 T. 3a ICHXOJOTMYHOTO OCUTYpsIBaHE HA BOCH-
HOCITy)KEIUTe OT MUHHCTEpCTBOTO Ha OTOpaHaTa, bbarapckara apMust M CTPYKTYpHUTE
Ha MPSIKO MOJYMHEHNE Ha MUHUCTHPA HA OTOpaHaTa ce ypeXkaaT 3aaunTe U ISHHOCTUTE
Ha CICL[HAIM3UPAHHUTE 3BEHA i OPraHHU 3a ICHXOJOTHYHOTO OCHTYPSIBaHe.

TTCMXOJIOTHYHOTO OCHMIYpsIBaHE IPEJCTABIIsIBA CUCTEMEH IPOLEC MO ONpEACIIsIHE Ha
MICUXOJIOTHYHATa NPHUTOJHOCT, MCHXUYHUTE PECYPCH M MOTEHIHAN, HOJUIbpPKAaHEe U YK-
perBaHe Ha MCUXHYHOTO 3/paBe, MOBHIIABAaHE MCUXHYECKATa YCTOHYNBOCT Ha BOCHHOC-
JY)XEIUTe U CIUIOTEHOCTTAa Ha BOGHHUTE (OPMHPOBAHUS/CTPYKTYPH 32 CHpaBSHE ChC
crenuGUYHM 3aJa9M M M3UCKBAHHS Ype3 CUCTeMa OT NPOo(EeCHOHATHN U OpPraHNu3aluoH-
HO-aJ]MUHUCTPAaTHBHH JICHHOCTH, CTaHIApPTH U pecypcu. IICHXOJIO0THYHOTO OCUTypsiBaHE
ce peanu3upa OT CIeLHAIU3UPaHU 3B€HA U OPraHU C LeJ MOJNoMaraHe Ha KOMaHupH-
Te/HaYaIHHUIMTE U PHKOBOJUTEINTE MO M3rpaXKJaHe U HOJIbpiKaHe Ha ONTHMAJEH IICH-
XOJIOTHYECKH KJIMMaT BbB BOCHHHTE (YOPMHPOBAHMUS/CTPYKTYpPH, TIpUJIaraHe Ha I'bBKaBU
KOMaH/THO-JTUJICPCKH [IPAKTHKH, YKpEeNBaHe Ha OONHHUS AyX, BOMHCKUS MOpaJ U MOBHIIIA-
BaHE MCUXMYHATA YCTONYMBOCT Ha BOCHHOCIYIKEIIUTE.

OCHOBHH HaIpaBJICHUs Ha ACHHOCTTa Ha CHEHAIN3UPAHUTE 3BEHA U OPraHH 3a MCH-
XOJIOTHYHO OCUTYpSIBaHE Ca:

1. onpenessiHe Ha ICUXOJIOTUYHA TIPUTOAHOCT, ICUXUYHH PECYPCH U MOTESHIIHAI;

. ICUXOJIOTUYHH MHTEPBEHIIUH;

. 00y4eHHe B ICUXOJIOTUYHH YMCHHUS;

. pa3paboTBaHe U IpUIaraHe Ha MPEBaHTHBHHU MIPOTPAMH;
. TICHXOCOL[MAJTHU QHAIIM3H, TIPOTHO3M U CTPATETHH;
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6. IPHUIIOKHO-U3CIIE0BATEIICKA M HAyYHA JEHHOCT.

[MpuHIUNIUTE HA ICHXOJIOTHYHOTO OCHTYpSIBAHE Ca:

1. eKHIHOCT U MYJITHIMCIUIUINHAPHOCT;

2. CHCTEMHOCT;

3. ciazBaHe Ha MPo¢eCUOHAIHY CTAHIAPTH;

4. nenecr00pa3HOCT, MPUIOKHOCT U aJIeKBATHOCT;

5. CTIOCOOHOCT 3a HEMPEKbCHATO alanTUpaHe (I'bBKaBOCT).
Criennaau3upaHy OpraHy 3a ICHXOJOTMYHO OCHTYPSIBAHE Ca:

. TICUXOJIO3H B II[a00OBETe Ha BUJIOBETE BHOPHKEHU CHIIH;

. TICHXOJIO3¥ BB BOeHHUTE popMupoBanus oT bA;

. icuxoiiozu B HBY ,,Bacun JleBcku“ u BBMY | H. . Banapos®;
. TICUXOJIO3H B ci1yx0a ,,BoerHa nudopmarms® u ciayxoda ,,Boenna monumms‘;

5. mcuxonor B Hanmonannara reapaeiicka yact (HI').

LenTspbT 0 cuxu4Ho 31paBe u npesenus (LITI3IT):

1. mpoBexka o0y4eHHe B ICUXOJOTHYHH YMEHHA 3a MPaKTUUecKa paboTa Ha pa3ind-
HY KaT€rOpHH KOMaHIUPH/HadyaTHALM/PBKOBOUTEIN Ha CTPYKTYPH;

2. moamomara pa3paboTBaHETO Ha ClIeNUAIM3UPaHH NIPUIIOKHU porpaMu 3a obyde-
HUE Ha KypCaHTCKHS U CEpPIKaHTCKUSI ChCTaB BbB BHUCIINTE BOCHHH YUYHIJIMINA, Ipodecro-
HAJIHUS CEP)KaHTCKH M IPO(ECUOHATHHS CTAPIINHCKU KOJISK;

3. pa3paboTBa CHIIACYBaHO C BUIOBETE BHOPHKEHH CHIIM IPOTPAMHU 32 MOBHUIIABAHE
NICUXWYHATA YCTOMYMBOCT HAa BOCHHOCTYXKCIIUTE OT BOCHHHTE (HOPMHPOBa-
HUS/CTPYKTYPH;

4. pa3paboTBa 1 MpUIIara MPEeBaHTHBHU MIPOTPaMU;

5. OChIIECTBsIBa METOANYECKA IIOMOL X KOOPIMHALNS Ha CHENUAIH3NPAHUTE OpPraHu
3a [CUXOJIOTUYHO OcUrypsiBane o wi. 6, an. 2, 1. 1,2,3 u 5;

6. N3rOTBSl TEOPETUYHH M HAYYHO-TIPHIOKHH Pa3padOTKH IO IICHXOCOIHAIHA Po0-
neMy B MHMHHCTEpPCTBOTO Ha OoTOpaHarta, bbiarapckata apMus M CTPYKTYpUTE Ha HPSKO
MOAYMHEHNE Ha MUHUCTHPA HA OTOpaHaTa | Ipejyiara MpaKTHIeCKH IOAXO0IH 32 TIXHOTO
petnaBase;

7. M3cienBa pUCKOBHUTE (aKTOPH B apMeHCKaTa cpena, KOUTO BIHUSAT BbPXY OpTaHHU-
3aI[OHHATa e(eKTUBHOCT, TMIHOCTHOTO (DYHKIMOHHPAHE M ICHXUYHATA TOTOBHOCT HA
BOGHHOCITY)KEIIUTe, W Tpe/ylara Ha KOMaHAUPHUTE/HAYaIHHUIUTE HOAXOMU 32 TSAXHOTO
OrpaHH4YaBaHe;

8. U3TrOTBSI MEPUOANYHY aHAIHM3HU IO TEeKyIIaTa JeWHOCT B 00JIacTTa Ha NICHXOJIOTHY-
HOTO OCHTypsIBaHE;

9. mpoBexa MCUXOJIOTUYHO KOHCYITHpPaHe, IICUXOTeparus U KPU3UCHN UHTEPBEH-
HH;

10. mpoBexaa KOHCYITHpaHe HAa OPraHHU3AIMOHHO HHUBO II0 BOJAEHE Ha IPErOBODH,
B3€MaHEe Ha peuIeHus, padoTa B eKHII, pa3pelIaBaHe Ha mpoliem;

11. ygacTBa B IICHXOJIOTHYHOTO OCUTYpSIBAHE HA KOHTUHTCHTHUTE 32 OTIEPAIN/MIUCHU
U3BBH TEPUTOPHATA HA CTPAHATa;

12. M3BBPIIBA OLICHKA HAa IICUXOJIOrMYHATa NMPUTIOAHOCT HAa KaHAUAATH 3a IPUEMAaHE
Ha BOGHHA CITyx0a;

13. u3BBpIIBA OLICHKA 32 MCHXOJIOTMYHA NMPUTOJHOCT Ha BOSHHOCIY)KEIIUTE OT BO-
€HHUTE ()OPMHUPOBAHUS/CTPYKTYpH 110 WwI. 162, T. 3 oT 3akoHa 3a oTOpaHaTa M BHOPHKeE-
nure cuin Ha Perry6nmka Beirapus (30BCPB);

AW N =
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14. u3BBpIIBA CIEUAIN3NPAHH [ICUXOJIOTUYHH M3CIEABAHNS HA BOCHHOCTYXKEIIH H
LUBIJIHY CITY’KUTENH 110 3aKOHa 3a 3alllUTa Ha KiIacuduiupanara nH(Gopmarms;

15. ygacTBa B M3TOTBSIHETO Ha OIIEHKA HA CTEIEHTA Ha PUCKa IIPH y4acTHe B olepa-
L[MM/MHICHHU U3BBH TEPUTOPHUSATA HA CTPAHATA;

16. ygacTBa B pa3pab0TBaHETO, aJaNTUPAHETO U MPOBEXKIAHETO Ha JeHHOCTH B Mu-
HHUCTEPCTBOTO Ha OTOpaHaTa, CBbP3aHHU C M3IIbIHCHHE HAa HAI[MOHAJIHH NPOMOTHUBHHU U
[PEBAaHTHBHU IIPOTPAMH;

17. mpoBexxaa M3cieABaHe 3a ONpeelsTHe Ha IICUXMYHATE PECYPCH U IICHXOJIOTHY-
HUS MOTESHIMAN Ha KaHJWIATH 33 3aeMaHe Ha HalMOHAJIHU WM MEXIyHapOIHH UTHXK-
HOCTH B Ia0OBe W/WIM OpraHu Ha MEXIYHApOIHH OPraHH3aIlM{ WIN Ha JIPYTH MEKIY-
HapOJHY MHUIMATUBH U 3a 00y4deHHe B TyKOUHA;

18. ochlecTBsABa KOHTAKTH ¥ B3aHMOJCHCTBHE ChC CXOJHH CTPYKTYpHU B CTpaHarta M
B 4y)KOMHa.

ITcuxonosure B madosere U B.). Ha BUIOBETE BbOPHKEHU CHIIN:

1. mianupar, pa3paboTBaT U OPraHU3MpPAT ACHHOCTHTE MO IICHXOJIOTHYHOTO OCHUTY-
psiBaHE B CLOTBETHUS 11a0 Ha BUJAa BHOPBKEHH CHIIN;

2. KOOpIUHUPAT JACHHOCTHUTE IO NICHXOJOTHYHOTO OCHTYpSIBAHE B ITOJYMHEHHUTE BO-
€HHU (POPMUPOBAHHS HAa CHOTBETHUS BHJ BROPHKEHU CHIIH;

3. MBTOTBSAT M HPEACTABAT MO KOMAaHJCH pel NMEepHOIVMYHH aHAIM3M IO TeKyIlaTa
JeitHoCT B 0671aCTTa Ha IICHXOJIOTHYHOTO OCUTYPSIBAHE;

4. y4acTBaT B IJIAHUPAHETO HA IICUXOJIOTMYHOTO OCUTYpSIBaHE HA KOHTHHI'CHTHUTE 3a
y4acTue B ONEePALlii/MUCHU U3BBH TEPUTOPUSTA HA CTPAHATA;

5. OpraHM3UpaT ¥ KOOPAWHUPAT ACHHOCTHTE IO IICHMXOJIOTHYHO OCHI'YpsIBaHE Ha BO-
CHHOCIYXKCIIUTE OT BOCHHHUTE (OPMUPOBAHMS, ONpPEACNCHM 32 y4acTHE B oOmepa-
LIMH/MHACHY M3BBH TEPUTOPUSITA Ha CTpaHara (TIIpelH, 1o BpeMe U CJel 3aBphlIaHe);

6. MpoBEXNAT KPU3HCHO KOHCYITHUPAHE IO 3asBKa Ha ceMeiicTBaTa Ha BOCHHOCIY-
JKEIINTE, yIacTBAIlU B ONePALlN/MHUCHY U3BBH TEPUTOPHSTA HA CTPAHATa,

7. opraHu3upar ¥ KOHTPOJIUPAT MPOBEKJAHETO HA COLUATHO-TICMXOJIOTHYECKU H3C-
JIeZIBaHUS 110 aKTYaJHH MPOOJEMH, CBBP3aHU C MCUXHYHATA TOTOBHOCT Ha BOSHHOCIY-
XKEIHTE;

8. PBKOBOIAT AEHHOCTTa MO MpOCIEAsSBaHE peajanTalusTa Ha BOCHHOCTYXKEIIHUTE,
3aBBPHAIM CE OT ONEPAlMi/MUCHHA M3BbH TEPUTOPHATA HA CTpPaHATa, U KOOPIMHHPAT
H3IBIHEHUETO Ha MPEBAaHTHBHU MPOTPaMHy;

9. y4acTBaT B CepTH(HIMPAHETO HAa BOCHHHM (OPMHpPOBAaHMsS, MOATOTBAIIN CE 3a
ydacTHe B ONepalii/MUCHH H3BBH TEPUTOPUSITA HA CTPAHATA;

10. pa3paboTBaT U KOHTPOIUPAT TPUIIATAHETO HA NPHIIOKHH MIPOrPAMHU 3a TICHXOJIO-
THYHO 00y4YeHHE Ha Pa3iIM4HK KaTETOPHU BOCHHOCITYKEIIIH.

2 Pen 3a mpoBesk/iaHe Ha Iei{HOCTHTE MO NMCHXOJOTHYHO OCUTYPsIBaHEe HA BOEH-
HOCJIy’KelTe H KOHTHHIeHTUTE, Y4aCTBAIIM B ONlePALMU/MICHH H3BBH TEPHTOPH-
ATa HA CTPaHaTa

1. Pa3pa60TBaHe Ha IUTaH 3a IICUXOJIOT'NYHO OCUTYPSABAHE HA KOHTUHICHTHUTE U BOCH-
HOCIYXCIIUTE, MOATOTBAIIN CE€ 3a Yy4aCTHUEC B OHepaIII/II/I/MI/ICI/II/I U3BBH TEPUTOPUATA HA
CTpaHaTa, 3a BCCKH KOHTUHTCHT.

ILmansT ce pa3pa60TBa oT Iua6a Ha BHUJla BbOPBHIKEHHU CUJIHN, MMOATOTBAII KOHTUHI'CH-
Ta.
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2. IlpoBexxjaHe Ha ICUXOJIOTHYCH CKPUHUHT HA ONPEJCICHUTE 3a y4acTHE BOCHHOC-
Ty KEIIH.

Ilenra Ha TNICHXOJIOTHYHUS CKPHHUHI € Ja IOJIIOMOTHE KOMAaHJIHHS CBhCTaB IIPH
UICHTU(UIMPAHEe Ha BOCHHOCITYKEIH, CKIIOHHH KbM IPOSIBU Ha Jie3a/lalTalus U/1IU Ha
PHCKOBO (HeXeNaHo) noBegeHue. IICHXONOTHYHUAT CKPUHUHT e TIPOBEXka OT ICUXO0JI0-
3UTe Ha BOGHHHUTE (YOpMHUPOBaHUS MO MeToAMKa, paspadoreHa ot LII3I1. Unentudumnu-
paHUTe CKPHHUHT TOJIOXKUTEIHH BOGHHOCTY>XelH ce HacousaT kbM LII3I1 3a nombianu-
TEJHO CHEHUATU3UPAHO U3CIIEBAHE.

3. OGyueHue B ICHXOJIOTHYHHN yMEHUS IIPEIU 3aMUHaBaHe

OOy4eHneTo B IICHXOJIOTHYHN yMeHHs ce ocbuiecTssiBa oT {1311 u cenmanmsupa-
HHUTE OPraHH 3a INCHXOJOTWYHO OCHTI'YpSIBAHE KAaTO YacT OT IPUIOCTHATa Iporpama 3a
o0yueHre Ha yJaCTHUIIUTE B ONEPaIlMi/MUCHH U3BbH TEPUTOPHATA HA CTpaHATA.

INcuxonorudHoTO 00y4eHNEe Ha KOHTHHT€HTUTE NIPEAN 3aMHHABAHE BKIIIOYBA!

a) TpeJBapuUTeIHa MOATOTOBKA, KOSTO Ce MPOBEXIAa CHIVIACHO TOJMIIHHA IIaH Ha
BOEGHHOTO (DOPMHUPOBAHME/CTPYKTYpa M C€ M3BBPIIBA OT ICHXOJIO3UTE HA BOCHHOTO
(dopmupoBanue;

0) HemoCpeaCTBEeHa CIIEIMAM3UPaHa IIOAr0TOBKA 32 KOHKpETHATa OIleparus/MUCHs,
KOSITO e IDTaHHpa C MPOABIDKUTENHOCT 12 — 18 yueOHM Yaca U ce U3BBPIIBA OT SKHIl Ha
HII3IT 1 ncuxoiio3u OT BU/Ia BbOPBIKEHHU CHJIH.

4. OneHKa Ha IICUXOJIOTUYHHUS KIIUMAT

LenTa Ha omeHKaTa Ha ICHXOJIOTHYHUS KIMMAT € Aa MPOoCiIeau AMHAMHIKATa Ha HEro-
BUTE NapaMeTpH TI0 BpeMe Ha MOJATrOTOBKaTa Ha KOHTHHICHTA 3a y4acTHe B MHUCHATA,
KaKTO M Jia MOATIOMOTHE KOMAaHJHHUS ChCTaB 3a ONTHMHU3HPAHETO UM.

OrneHkara Ha MCHXOJOTWYHHS KIMMAaT c€ MPOBEXKAA OT MCHXOJO3UTE HAa BOCHHHUTE
(opMupoBaHusL.

5. Ceprudurmpane Ha popMHpOBaHUATA

Ceprudunupanero Ha GOpMHPOBaHHATA BKIIOYBA KaTO EIEMEHT M OLCHKaTa M MO-
HUTOPUHTA Ha IICUXOCOLMAIHUS KJIUMAT, B3aUMOOTHOLICHUSATa MEXIY pa3IduHUTE
KaTEerOpHH BOCHHOCITYKEII[Y ¥ PAaBHHUIIETO HA IPYIOBA CIIIIOTEHOCT.

Lenrta Ha cepTudUIMpPaHETO € A Ce U3CNIeIBa U MPOTHO3Mpa e(heKTHBHOCTTA Ha BO-
E€HHOCITYXEIINTE 3a W3MBIHEHWe Ha 3aJaduTe MO BpeMe Ha ONEpalui/MHCHU H3BBH
TEpUTOPHATA HAa CTPaHATA, JOPU M MPU HEOTATONPHATHU 3a JMIHUS CHCTAaB yCIOBUS H
cpouTHA. B chcTaBa Ha KOMECHsITa IO cepTH(UIMPaHe ce BKIIOYBA U IICHXOJIOT.

6. PaboTa cbc cemelicTBaTa Ha Y4aCTHHIHM B ONEPAllMU 1 MUCHH M3BBH TEPUTOPHATA
Ha cTpaHaTta

Llenta e na ce naae BB3MOXKHOCT Ha CeMEHHHTE IMapTHbOPU Ha yYaCTHHLIUTE Ja ce
3aM03HAAT MOMEX]Y CH, 1a CH YTOBOPAT CHCTEMa 3a KOHTAKT U 0OMeH Ha MH(OpMaIys
10 BpeMe Ha OTCHCTBHETO HAa TEXHHUTE CHIPY3H/CBHIIPYTH, Jja OUePTAAT THIHIHUTE TPY /-
HOCTH, KOUTO Ca CPEIIaNy WM 09aKBaT J1a CPEIIHAT, U COOCTBEHNTE CH PECypCH 3a CIpa-
BSIHE W MTOJIIIOMAaraHe, T. €. 1a ObJaT OKypaXeHH J1a U3TrpamsT ,,[pyma 3a camornomoln . B
paMKuTe Ha TOBa ChOMpaHE YYaCTHUIMTE IMOTydaBaT MHGOPMALUsS OT IICHXOJIO3MTE 3a
Hali-4yecTo CpeLIaHuTe Peakuy Ipy pa3asia.

7. JleiHOCTHUTE 110 MICHXOJOTUYHO OCUTYpsIBaHE MO BpeMe Ha ONEpaLii/MUCHU U3BBH
TEPUTOPUATA HA CTPaHaTa BKJIIOYBAT:

7.1. Ilognomarane mporeca Ha B3eMaHe Ha pemenue oT [l]aba Ha or6panara m COK
TIpY 3asBKa.

7.2. Crienmanu3upaHy JeHHOCTH OT IICUXOJIOTa B ChCTaBa HA KOHTHHT€HTA.

351



7.3. TIpoBexxnaHe Ha aHTHKPH3MCHHM MHTEPBEHIUH M IICHXOJIOTHYECKH AeOpH(UHT
(mudy3ms, nemoOmM3anust) ciaex KpUTHIESH HHIUICHT.

7.4. Jloxyiamy ¢ OIEHKAa M aHAIN3 HA INICHXOJIOTWYHHS KIMMAaT U IICHXOJIOTHYHOTO
OCHT'YpsIBaHE 110 BpeMe Ha H3IBJIHEHHE Ha 3aJa4uTe Ha OINEpalMUTe/MUCHUTE U3BBH
TEepUTOPHATA HA CTPaHaTa.

7.5. I'pynoBa paboTa Ha mpekusi KOMaHJIeH ChCTaB CJIel M3IIbJIHEHHE Ha OoliHa 3a/1a-
4a, KOSITO UMa CIIEAHHUTE IeIIH:

ycTaHOBsIBaHE (DAKTOJIOTHATA Ha JAJCHO CHOUTHE, pa3uCKBaHE Ha PA3IMIHHUTE TIIeH-
HY TOYKH Ha YYaCTHHIMTE, HOAPOOHO pasriekIaHe Ha BCUYKHU acCHEKTH OT M3ITbIHCHHUE-
TO Ha 3aJ]a4yaTa C aKIEHT BbPXY ACTAMINTE C Le] aHAJIM3 1 M3BIMYaHE HA IIOJIE3HU H3BO-
JIW/TIOYKH OT IPaKTHKATa;

€MOIIMOHATHA BEHTHJIAIMA Ha YYacTHHIUTE, CHIDKABaHE Ha NCHXUYHOTO HaNpexe-
HHeE, IPEeBEHIM Ha 00EH 1 KyMyJIaTHBEH CTPEC; CBBP3aH € ChC CTPEMEIKA 3a MO-YCIEIIHO
CIpaBsiHE ChC CrenuduKaTa Ha MOCTaBEHUTE UM 33/1auH, 33 peAylHpaHe Ha HalpexXeHH-
€TO0, Ha MIPOSIBUTE Ha CTPEC M KPH3H, 33 MPEBEHINS U MOHIKaBaHe Oposi Ha HEMPHUATHUTE
U HeXXeJIaH! MHIUJICHTH.

Bpeme 3a nmpoBexgaHe Ha rpynoBara pabora:

I'pynoBara paGoTa 3anouBa HENOCPEICTBEHO Clie]] IPUKI0YBaHEe Ha OOHHATa 3a/1ava.

I'pynoBara paboTa ce N3BBPIIBA IIPH ClIa3BaHE Ha CICTHUTE IPABUIIA:

MIPaBHUJIO 32 JOBEPHUTENHOCT (,,TyK M CEra € MACTOTO Ja Ce TOBOPH 33 Bh3HUKHAINTE
TPYAHOCTH);

MPaBUJIO ,,B AUCKYCHUSTA BCUYKHU Ca PaBHU';

MPaBHJIO 32 pefa Ha M3Ka3BaHe (HAIpUMep: IO MM CpPEIly YaCOBHHKOBATa CTPEN-
Ka...).

8. TIcMX0JIOTMYHO KOHCYNTHpPAHE Ha ceMeiCTRa:

Hauun Ha npoBexxaaHe:

8.1. Opranusupane paboTara Ha MPUEMHHU — 32 CEMEUCTBATA, POJJHUHHUTE U OJM3KHUTE
Ha yYaCTHHUIIUTE B ONEPAIlMY U MUCHH U3BBH TEPUTOPHATA Ha CTpaHATa, KbM KOHMTO Jia ce
aZipecupar 3asBKHU U 3aMUTBAHUS OT TAXHA CTPAHA.

8.2. [IpoBexxnane Ha HHPOPMAIIMOHHU COMPKH OT KOMaHABAaHETO Ha BOEHHHTE (Hop-
MHPOBAHUS/CTPYKTYPH 32 CEMEWHHTE MapTHHOPU HA YJACTHUIWTE B OIEPAI[HN/MUCHU
M3BBH TEPUTOPHATA Ha CTPaHATa C YyIACTHETO U Ha NICHXOJIO3UTE TI0 MECTA.

8.3. MsroTBsiHe Ha crienmanu3upanu HHGOPMAIIMOHHN MaTepHalli 3a ceMelicTBaTa Ha
BOCHHOCTY)KEILINTE B ONEPAlni/MUCHH U3BBH TEPUTOPHATA HA CTPAHATA.

8.4. OcurypsiBaHe Ha Bb3MOXKHOCT 32 WHIMBUAYaTHH, CEMEHHH M JETCKH IICUXOJIO-
TMYHU U COLMAIHYU KOHCYNTALMH (BKIIOYUTEIHO MO Tesie(OoH) MPU HATMYHE Ha 3asBKa.

9. IlcuXonorMYHO OCUTypsIBaHE IPH 3aBPBIIaHE HA KOHTHHIEHTUTE (BOCHHOCIYXe-
[IUTE) OT ONIepAIlMU/MICHH N3BBH TEPUTOPHUATA HA CTpaHAaTa:

9.1. IlcuxomornYHN M3CIICABAHNS 3a POSBH Ha TpodecroHaleH U 00eH CTpec U 3a
MOCTTPAaBMAaTHIHHU CTPECOBH PA3CTPOHCTBA CpeJl 3aBbPHAIUTE Ce.

Llenta Ha W3cieABaHUATA € PAaHHOTO M HaBPEMEHHO JUArHOCTHIMPAHE Ha MPOSIBUTE
Ha OCTBP W MOJOCTBP CTPEC U IUIaHHpaHe Ha MPOGHIAKTHYHU JEHHOCTH 3a MPEBEHIIU
Pa3BUTUETO HA MHBAJIMIU3UPALLY IOCTTPAaBMaTUUHU CTPECOBU Pa3CTPONCTBA.

HenocpencTBeHo cie/ 3aBpbIIaHeTO HAa KOHTHHICHTAa B PAMKUTE Ha €AMH KaJleHJa-
PEH JIeH Ce TIPOBEXkKIaT:
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a) M3CICIBAHMS 33 TUArHOCTUIIMPAHE HA BEPOSTHH MPOSBH HA OCTHP CTPEC U ITUIAHU-
paHe Ha PO(QUITAKTHYHH JCHHOCTH 3a MPEBEHIHMS Ha Pa3BUTHETO HA MOCTTPaBMATHYHHU
CTPECOBH pa3CTPOICTBA;

0) TpymoBa ICHXOJIOTHYHA PabOTa 3a MOAINOMAaraHe MpPOIECHUTE Ha EMOIHOHATHO
cTaOMIM3UpaHe U peaganTarus;

B) MPOBEXKAaHE Ha AaHTUKPU3UCHU WHTEPBEHIMHU NIPH HATUYUETO HA KPU3HCHHU CHOU-
THSI W/WIM MHIHUACHTH 10 BPEMe Ha OTepalusiTa/MUCHSTA;

T') HHAWBUIYAIHO MCHXOJIOTHYHO KOHCYITHPAHE 3a MOJIOMAaraHe Ha pealanTaIisra
MIPY MHUKAIIUK W/UITA 3asiBKa OT CTpaHa Ha YYaCTHUIIHTE.

Cneunanuctute ot L{II3I1 U3roTBAT 3aKIII0YEHUsI ChC CHOTBETHH YKa3aHHUS U MPEMo-
PBKH 32 TO-HATATHIIHA MICHXOJOTHYHA PadOTa ¢ BOCHHOCTYKCIIUTE, MOKA3aIH MPOSBU
Ha TOCTTpaBMaTU4eH cTpec. M3roTBeHnTe 3aKIIOYEHUS ce M3MpaiiaT 10 mada Ha BUAA
BBOPBKECHU CHIIH.

9.2. I'pynoBa ncuxojoruyHa padora 3a MOANOMAaraHe MpOIECUTE HAa €MOIMOHAIHO
cTa0MIM3upaHe U peaganTanys.

IenTa Ha mcuxonornvyHaTa paboTa B TO3M MEPUOJI € JIa Ce TIOAMOMOTHE MPOIECHT Ha
peuHTerpauuss Ha BOCHHOCIY)KCIIUTE KbM €XKEIHEBHHUTE JEHHOCTH B CEMEHCTBOTO,
npodecusnTa, IPUITEICKUSA KPBT U MO-IIAPOKHUS CONUATICH KOHTEKCT.

OCHOBHHTE 3a/1auy ca:

a) IoAIoMarade mnporeca Ha eMOIIMOHAIHO OTpearupaHe, npepadoTBaHe, OCMHUCISTHE
Y UHTErpUpaHe HA MPESKUBEIHUIIHNA OIUT OT y4acTHE B ONEPAii U MUCHH H3BBH TEPH-
TOpUSTA HAa CTPAHATA;

0) mMoJKpensHe Ha peaCTUYHITE OYaKBaHUS M HATJIACH IIPH CpellaTa ¢ IPOMEHHUTE,
MPOU3THYALIN OT OTCHCTBHUETO W 3aBPBIIAHETO HAa BOCHHOCIYXKCIIUTE B Pa3IHMYHHUTE
cucTteMu Ha (QYHKIIMOHUPAHE, B KOUTO Ca BKITIOYCHU;

B) popMHUpaHe Ha HATJIACH U YMCHUS 3a YIIPABICHUE U KOHTPOJ Ha CTpeca.

9.3. [IpoBexnane Ha aHTUKPU3UCHU UHTEPBEHIIMU NIPU HAIMYUETO HA UHAWKALIMY.

9.4. IHauBUIya HO TICHXOJIOTHYHO KOHCYITHpaHe (MPH MHIMKAIIUH /WA 3asBKa)
3a peaJanTanys MpH 3aBphIIaHe.

LenTa e ocurypsiBaHe Ha JOCTBHITHO M KOH(PHICHINATHO ICUXOJIOTUIHO MTPOCTPAHCT-
BO 32 OHE3W YYaCTHHUIIM B ONEPAUU/MHUCHH W3BBH TEPUTOPHITA Ha CTpaHaTa, KOUTO
MOKa3BaT sSICHU OeNe3d Ha JUCTPEC W/WIHM THPCAT IICUXOJIOTHYHA MOMOI B Mpoleca Ha
peananraius KbM yCIOBHITA Ha )KUBOT U paboTa cjie/l 3aBphIIaHe.

9.5. Icuxos03uTe BB BOCHHUTE (HOPMHUPOBAHHS MPOBSKIAT CICAHUTE ICHHOCTH 110
MCHXOJOTUYHOTO OCUTYPSIBAHE Ha BOCHHOCTYXKCIIUTE, YYacTBaIM B OTNEPAI[H/MHUCHU
WU3BbH TEPUTOPUSATA HA CTpaHATa:

a) Ha TPETHS MecCell CIie]l 3aBPBIAHETO — IICHXOJOTHYHO H3CIEABAHE C TECTOBH Me-
TOAWKA HA BCUYKH YYACTHUIM U TCHUXOJOTMYHO WHTEPBIO C MMOKA3aJUTE HEOIarompusT-
HU pe3yiTaT; 0cOOCH aKIeHT J1a Ce TIOCTaB! BBPXY yJaCTHHUIINTE, TPEKUBEIH KPUTHIHU
VHIUICHTH W/WIM C Pa3iYHU TPOSBH Ha CTPEC MO BpeMe Ha OIepalusTa/MUCHATA,
KaKTO U BOCHHOCIY)KEIIUTE, onpenaeneHu B LleHThpa o ncuXu4HoO 37paBe U MPEeBEHIHS
cJell 3aBpbIIaHe KaTO PUCKOBHM MO OTHOUICHHE Ha Pa3BUTHUETO HA MOCTTPABMATHYHO
CTPECOBO Pa3CTPOMCTBO;

0) Ha ABaHAZECETHs Mecell Clie/l 3aBPBIIAHETO — CAMO C BOCHHOCIY)KEIIH ¢ 0OCKTHB-
HU JTaHHU 32 HApYyIICHO MICUXOJIOTUYHO (HYHKIIMOHHPAHE.

ITo 3asBKka B IOCOUEHHUTE U3CJIEIBaHUS ce BKIOYBaT crieruanuct ot LI13I1.
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3a mocouyeHUTe NEHHOCTH IICUXOJIO3UTE OT BOCHHHUTE (OPMHUPOBAHUS M3TOTBAT ITHC-
MEH aHaJIi3 U B IByCEAMUYEH CPOK 'O U3IpaIlaT 10 KOMaHJCH pejl.

[Ncuxono3ute BEB BOeHHHTE (hOPMUPOBAHNS IUIAHKPAT TPYIIOBA paboTa C yIacTBAIIH
B OIEpalli/MUCHH U3BBH TEPUTOPHUSTA HAa CTPAHATa C MPOJBIDKUTENHOCT 2 yueOHHU Yaca
MECEUHO B PaMKHTE Ha IporpamMara Mo IMCHXO0JIOTHYHO 00yUEeHHUE.

Cren NpUKIIOYBaHE Ha ONEpaLUsITa/MUCHATA KOMAHIMPUTE CIEIAT 3a MPOSBH Ha
PHCKOBO NMOBEACHNE HAa YYACTHUIMTE IO MOCOKA Ha Je3aalTHBHO U arpeCHBHO MOBEJe-
Hue, puckoBo modupane u I1TII, ynorpeba Ha aJKOXOJ M IICHXOAKTHBHH BEIIECTBA,
JUMCIUIUIMHAPHY HAapyIIeHUs, ceMeWHu npobiemu. [Ipu KoHcTaTHpaHu IPOMEHH B MOBe-
JICHHETO ¥ NPOSIBH Ha PUCKOBO ITOBEACHNE BOCHHOCITY)KEIIUTE 1a ObJAT HACOUYBAHH KBM
CHOTBETHUTE TICUXOJIO3H, a IPU KOHCTaTHpaHa HeoOxoaumocT — kbM LITI3IT.

LII3I1 1 cienManu3upaHuTe OPraHy 3a MCUXOJIOTUYHO OCUTYPSIBaHE CBHITIACYBAaHO C
KOMaHIUPUTE/HAYaTHUIIUTE U3BBPIIBAT IICHXOJIOTHYHO KOHCYITHpaHE Ha ceMelcTBaTa
Ha YYaCTHULUTE, KAKTO M Ha BOCHHOCIY)XCILIM, y4acTBAJIM B ONEPALMH/MHUCHU U3BBH
TEPUTOPHATA HA CTPaHaTa, OCBOOOIECHH OT BOCHHA CITyXk0a.

9.6. Bp3cTaHOBUTEIHU NIPOrpaMH 3a MOANIOMAaraHe IpoLeCUTe Ha peajanTarus.

l'[paBn.ﬂa 3a NPAaKTHYCCKA ICUXO0JIO0rn1Ha paﬁoTa Ha MPEKUTE KOMaHIUPH.

1. PaGoTa o oTHOIIEHNE Ha OTAETHUS BOCHHOCTYKEIII

1. Jla ce mpreMa BOCHHOCTYKCIIHAT KaTo JIMYHOCT, KaTO C€ 3a4UTaT, yBakaBaT U
YIOBJIETBOPSBAT, B PAMKUTE HAa YCTAaBHUTE H3UCKBAHUS, HETOBUTE IOTPEOHOCTH.

Ja ce oOppIa 0coOCHO BHUMaHHE 32!

* (huHAHCOBH, CEMEWHU /WM INYHU MIPOOIEMHU;

* yrorpeda mim 310ynoTpeba ¢ alKkoXoJl H/WIIH JIEKapCTBEHH IpenapaTH;

* IPOTHYAHE Ha aJlaNTalyusITa Ha HOBOIPUETH BOSHHOCITYKEIIIH;

* Ipo0JIeMH B KOMYHHKAIHATA;

* 6E3MOKONCTBO, TPEBOKHOCT U MIECUMU3BM;

* HECTIPABSHE C BH3JIOKECHHUTE 331a9H.

2. Jla ce mOCTaBSIT SICHH 1IN, KOUTO Jla ca KOHKPETHH, I3MEPUMH U H3ITBIHUMU:

2.1. Jla ce ompenenst KOHKpETHATa POJsl HA BCEKH BOCHHOCITYKEI IIPU M3ITBIHCHUE
Ha 33/1a9uTe, KaTo Ce MOCTaBs yJapeHUETO BbPXY:

* B3aUMHATa aHT'AKUPAHOCT ¥ BKIIIOUYCHOCT HAa BOCHHOCIY)KEIIUTE OT BOGHHOTO (op-
MHPOBaHHUE B U3IBIHEHUETO HA MMOCTABEHUTE 33/1a4M M 3HAUUMOCTTA Ha WHIUBUIYaTHH-
TE MOCTHKEHHUS;

* IpUEeMaHe Ha IeJINTe U LIEHHOCTUTE Ha BOGHHATA CUCTEMa;

* ch3aBaHe aTMoc(epa Ha BHUMAaHUE M 3arPIDKEHOCT 3a 3PaBeTO U 0e30MacHOCTTa
Ha BOGHHOCITYXXEIINS ITPU U3ITBIHEHUETO Ha TIOCTAaBEHNUTE 3a/1a4H;

* JOBEpHEe KbM MOAIHHEHUTE.

2.2. la ce ocurypsiBaT HEOOXOANMHUTE PECYPCH 32 U3IBITHEHUETO HA 3a/a9aTa.

2.3. la ce U3M0/I3BaT €IUHHU KPUTEPUH 32 OLICHKA Ha pe3yJITaTUTe.

2.4. Jla ce mpu3HABAT BIOXXEHUTE YCHJIMS M MPOSBEHaTa KOMIIETEHTHOCT upe3 (op-
MHpaHe Ha:

* 4yBCTBO 3a SICHA, HABPEMEHHA M €IHO3HAYHA BPB3Ka MEXIy PEalHO MOKa3aHUTE
pe3ynTaTH ¥ NONTydeHaTa OT BOSHHOCITY KEIIUTE OIIeHKa 32 N3ITBIHEHNETO Ha 33/a9aTa;
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* ycemraHe 3a NpHEMaHe M 3aYMTaHe Ha 3HAHUATA, yMCHHUSITA U KOMIIETGHTHOCTTA Ha
BOEHHOCTYXKEIIMsI TIPH MOCTaBsIHE Ha 3aJaddl M OTJaBaHe Ha 3allOBEIHW OT CTpaHa Ha
KOMaHJIPHTE;

* Bb3MOKHOCT BOGHHOCITYKEIIUAT Ja MOJTydaBa MPU3HAHKE 32 TOJIOKEHUTE yCHITHS.

I1. Pabota mo oTHOILICHHE HA BOGHHOTO ()OPMHUPOBAHUE KaTO IISUIO

1. Jla ce mocTaBAT SICHU U 3HAYUMH IETH U 3aJ[a4l, KOUTO JaBaT CMHUCHII HA yCUIIHS-
Ta U TPYAHOCTHUTE, C KOMTO Ce CON'bCKBAT M INPEOJoNsABaT BOeHHOCHyxemmure. [la ce
OCHUTYpH:

* CbBMECTHO yJacTHe ¥ B3aUMO3aBHCHMOCT MEX[y BOCHHOCITY)XEIINTE B X0/1a Ha 13-
ITHJTHEHNETO Ha IIOCTAaBEHHUTE 33/1a4H;

* ¢IHaKBO OTHOIICHHE U YCIOBHS KbM BCEKH BOSHHOCIY’KEII, YyBCTBO 3a CIpaBE]l-
JIMBOCT U JIOBEPHE;

* clla3BaHe Ha AUCLUIIIMHATA KaTO HEOOXOJUMO YCIOBHE 32 OTTOBOPHO U ChIIpHYAC-
THO M3IIBJIHEHHE HAa IOCTABEHHUTE 3aa4H;

* BB3MOXKHOCT 32 OOIIO MpeKapBaHe Ha cBOOOJHOTO BpeMe U 32 OOIIY TOJOKUTETHU
TIPEKUBSIBAHHSI.

2. Jla ce MOCTUTHE IOBEpUE M CHIIPUYACTHOCT KBM B3ETUTE OT KOMaHJI¥pa pelIeHHs
4pes:

* TI0Ka3BaHE Ha KOMIICTEHTHOCT M NMPO(QECHOHAIHH YMEHHs IIPU OpTaHH3UpaHe Ha
BOWCKOBHS )KUBOT, BOACHE HA 3aHATHS M B3€MaHE Ha PEIICHNS;

* IIpOsiBa Ha 3arPIKEHOCT KAaKTO 3a O1aromoiydneTro Ha BOGHHOTO ()OPMHpOBAHUE,
Taka ¥ KbM OTASITHHS BOSHHOCITY KEIIl;

* IOCTOBEPHOCT M M3UEPIATETHOCT Ha MHOPMANUATA;

* IpOsIBA Ha TPIDKA M BHUMAHHUE KBbM ITOJYHHEHUTE BOCHHOCITYXKEIIH;

* IpU3HaBaHE Ha BJIOXKCHUTE YCHIINS OT BCEKH BOCHHOCIYIKEILl;

* IpOsIBa Ha JOBEPHE BbB BH3MOXKHOCTHTE HAa BOGHHOTO ()OPMHPOBAHNE;

* IOAYepTaBaHe Ha 3HAYMMOCTTA U POJISITa HA BOCHHOTO (hOPMUPOBAHUE.

3. Jla ce cinenu 3a ClieIHUTE PU3HALIU:

* c1aba BBTPEIIHA CITIOTEHOCT Ha BOGHHOTO (JOPMHUPOBAHHUE;

* HICKa e(heKTUBHOCT Ha BOGHHOTO ()OPMUPOBAHNE NPH U3ITBIHEHUE HA IIOCTABEHAUTE
3ama4y;

* 4eCTH KOH(INKTH MEXIY BOCHHOCIY>KEIIUTE;

* HEYJIOBJIETBOPEHOCT Ha BOGHHOCITYKEIINTE;

* 4eCTH OTCHCTBH 10 3/[PABOCIOBHYU NPUYMHHY;

* CBPBXUYYBCTBUTEIHOCT KbM KPUTHKA;

* npeHeOpersaHe Ha 3aroBe/IN;

* 6e3MBIBHO WM OTKPUTO MPOTHBOIIOCTABSHE M arPECHBHO OTpearupaHe.
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fortell the potential threats from different size

Keywords: security, region

1. Introduction

UepHOMOPCKUAT PErMOH e HaMUpa Ha KpbCTOIBT MeXIy EBpona u Aszus, Pycus u
bmsust u3Tok, cBbp3aH € cbe Llentpanna EBpoma mocpeactBom peka JlynaB u Cpenn-
3€MHO MOp€ U € Ha OC OT HapacTBallla FeONOIUTHIECKa BAXKHOCT KaTO BHHIIHA IPAHUIA
Ha EBpomelickusi cpr03 M M3TOYHA rpaHHIa MexIy EBpoaramanTudeckara OOIIHOCT H
Brskust m3tok. Jlo Haganoro Ha XX B. perHOHBT Oellle 30Ha Ha MHOXKECTBO KOH(DIMKTH
Mexny Benmknte cnmim; mo Bpeme Ha CTyneHaTa BoifHa Oellle IpaHWIa MEXAY IBaTa
OJIoKa M cile Kpas Ha JIBYHNONIOCHUS MOzeN, YepHOMOPCKHMAT PErHOH ce NMpPEBbPHA B
30Ha Ha CTpaTeruyecka Bpb3Ka, TPAHCIOPTEH U €HEPrHeH KOPUIOp ¢ HapacTBalla Bax-
Hoct B EBpona. Cnen atenrature ot 11.09.2001 r., perTHOHBT ce MpeBbpHA B ,,0CHOBEH
LeHThp” Ha 6opbara ¢ Tepopusma.C oryies Ha TOBA, Y€ € Ha TPaHUNATa C HOBH 3aIUIaXH U
HAJIMYUETO HA CMSATAHU 32 ,,3aMpa3eHn’”’ KOH(INKTH, PErHOHBT C€ OKa3Ba M3TOYHUK Ha
MIPeAN3BUKATEIICTBA 33 CHTYPHOCTTA.

2. Main part

ChbBpeMeHHH NPeJU3BHKATEICTBA 32 MOPCKATA CUTYPHOCT

H3nos3BaHeTO0 HAa BHOPbKEHH CHJIM CPELLYy TEPUTOPUATA Ha JaJieHa AbpKaBa Tpa-
JULUOHHO € Hal-CepHO3HUAT HAa4MH 3a HeraTHBHO NOBJIUSBaHE Ha curypHocrra. Cuen
npuemaneTo Ha Hamata crpaHa B HATO u EC, uma MuHUMajeH LIaHC 3a HOosBaTa Ha
nonoOHa 3amiaxa, WABama OT JPyra YepHOMOPCKA WM CPEIHM3eMHOMOPCKA CTpaHa.
HecbsMHEHO, TOBa € MOpaaM yCTAHOBSBAHETO HA KJIMMAaT HA KOOIEPAIHs B PETHOHA M
Hali-Be4e MMopajy WICHCTBOTO Ha CTpaHaTa HH B €IMHCTBEHMS (DyHKI[OHMpAI BOCHHO-
MONMUTHIECKH ONoK. Berpexn ToBa, oT apyra cTpaHa, HIMEHHO TO3H (DakT MOXKeE Ja Tpe-
JU3BHKA OMUTH 3a Pa3IM4HU BUJIOBE BbOPBHKEHHM HAIaJCHUS WIN TEPOPUCTUYHU aTaKu
HaJl YacTH OT TEPUTOPUATA HU U B HAIIETO MOPCKO MpocTpaHcTBo. C orjieq Ha ToBa HUE
MOXEM J1a IPUEMEM ChILECTBYBAHETO Ha Bh3MOXHOCTH 3a aTakH (MHIUBUIYAJIHH yAapH)
¢ OaJMCTHYHU paKeTH, BKIIOYHUTEIHO W OPBKHUs 33 MacoBo yHumoxeHne (OMY) Ha
HaMOHAIHATA TEPUTOPHS WM HA UYyKIW BOCHHH 0a3M y Hac, CBbP3aHH C BOCHHH JAeHCT-
BUS B IbprkaBH kato Mpan, Upax, Cupus u T.H.

Jlpyr# MOTEHIMAIHE M3TOYHHIN HAa BHOPBXKEH KOH(UIUKT B UepHOMOPCKHS PEernoH
ca CBBP3aHU C HaH-M30CTPEHUAT MpPOOJIEeM Ha TEPUTOPUATA MY, & HIMEHHO KOH(IUKTHT
Mexay Pycus u Ykpaitna. {pyru npoGiiemu ce mpubaBsT oT Hapa30uparencTBata MexIy
ouBinTe CHBETCKO-KaBKa3KH penyOnuky, npobiemure ¢ kiopaure B Typuws, mpoGiie-
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MbT B Kumsp, Tepuropusitaurte kongumkry B [IpunaectpoBuero u np. Beamoxknocrra 3a
KaKkBOTO M Ja € BKJIIOYBaHe Ha PemyOmmka Bbirapus B Te3wm KOHQIUKTH ce cMsATa 3a
MHHHMaJHa, KaTo ce B3eMe B IPeABUA OalaHCHpaHaTa BHHIIHA ITOJIMTHKA, HEHaMecaTa
HH B JIBYCTPaHHH KOH(IUKTH U B KOHQIMKTH, KOMTO HE 3aCAraT JUPEKTHO HAallMOHAJIHA-
Ta CUTYPHOCT.

KoHTekcThT BKIIIOUBA €HA OT Hal-TOJEMHTE 3allIaXd 3a CUT'YPHOCTTa B CBETOBEH
Mamab — TepopusMbT. Pasrnexnaiiki mpoGieMuTe Ha MOpCKaTa CUT'YpHOCT, TEpOpHUC-
TUYHHUTE aTaKk Ha MOPCKH OOEKTH MOTaT Jja ca: aTaKd ¢ KOHBEHIIMOHAJIHO OPBXHUE YIIH
OMY; n3non3BaHe Ha NUBHIHM KOpabH Karo ,,kopadbu-6omMOu” 3a pa3pymaBaHe Ha 00eK-
TH OT TOJISIMO Pa3CTOSIHUE; U3IIOI3BaHe Ha IUBIIIHN KOpaOH 3a TPAHCIIOPT HA WICHOBE Ha
TEPOPUCTUYHU OPraHU3allH, LEJSAIIM 1a IPEIU3BUKAT HHIUICHT, 3acsralll CUTYPHOCTTAa,
a CBIIO TaKa M OMACHU CTOKH — OPBKUE MM OIMACHU TOBApH, YCTPOKWCTBA MIIM YacTH 3a
yCTpoICTBa 3a MPEIM3BUKBAHE HAa MHIMAEHTH; KOPaOWUTE MOraT Ja ce M3ION3BaT U 3a
MIpeHacsIHeHa X0pa UM HeJleranHa ThProBus, C 1el MPpUA00HBaHe Ha CPECTBA MOANIOMA-
Tl TePOPUCTHYHH onepamui’ . PDaKTOPHUTE, KOUTO MPHUBIHYAT MEKIYHAPOIHHS TEPO-
pu3bM KbM UepHo Mope ca:

—  BB3MOXKHOCTTA 3a KOOIEpalus ChC CTPYKTYPH HA OpPTaHM3MpPAHATa MPECTHII-
HOCT, MIMAIIIX 3HAYUTETHO BIHSHHE B YEPHOMOPCKUTE CTPaHU;

—  TaKThT, Y€ PETHOHBT CE HAMHUPA HA BAXEH KPBCTONBT B TpadHKa HA HAPKOTUIIH
— €JIH OT BaKHUTE OTPACIIH, HOAIbPKAIIN TEPOPUCTUIHUTE OPTaHU3ALUM;

—  BB3MOXKHOCTTA 32 YCTAaHOBSBaHE HA TEPOPHCTUYHH KIETKHM Ha 0a3aTa Ha Bede
CBIIECTBYBAIUTE CTPYKTYpU Ha E€KCTPAMHUCTKHUTE HCIISIMCKH OPTaHH3AIUU H
HcnsiMckuTe MOTyBOCHHH TPYNH, ACHCTBAIIN B U3TOYHATA YacT HA PETHOHA;

—  IOAXOAAIIUTE YCIOBHS 32 NMPOHMKBAHE HA NPEACTABUTENN HA TEPOPUCTHIHU
CTPYKTYPH, YCTAaHOBSBAaHE HA TEXHU 0a3M M M3IIOI3BAHETO MM 3a HaXJIyBaHE B
esponeiickure crpanu u CAILl, cp3ganeHu kato pe3yiTar OT FOISIMOTO KOJIH-
YacTBO HeJIeTaleH TpaduK Ha XOpa, OCOOCHO OT MO-HECTAOMIHUTE PErHOHU
(KaBka3, bmuskust nsrox, Cpenna Asus) npe3 bankanckus mosyocTpoB KbM
JIpyTH 4acTH Ha CBETA.

Cnopesl HaCTOAIINUTE W3TOYHUIM, Hal-TOJISIM PHUCK U BBIPOC 3a pelllaBaHe C Haii-
TOJISIMA TEXECT OT TEPOPHCTHIHUTE 3aIUTaxH, MIPOU3X0XKAA OT BE3MOXKHUS TpaHCchep Ha
noIpBxXHAIN Ha Mcemsavcka appxkasa o EBpona xem Cupust u Mpax npe3 Typuus u
BB3MOXKHOCTTA 32 0GPATHOTO TPOHKKBAHE.

Bcsika HeraTuBHa MpOMSIHA Ha PETMOHANHATA CPEAa 3a CHTYPHOCT, IPOU3NU3AIIa OT
€THUYECKU WJIM PEJIMIHO3HY pa3sinuus Ha bakaHCKUs MOIyOCTPOB WM IPOU3TUYALIH OT
BBOPBHKEHN MECTHH KO(DJIMKTH B ChceqHM pernoHu Ha bBankanute (BoitHata B lpak,
oOcraHoBKaTa B YeuHs) psI3KO yBENMYaBaT BH3MOXKHOCTTA OT peasi3alisi Ha TEPOpPHUC-
TUYHM aTaku HajJ OOEKTH HA TEPUTOPHSTA HA JBbPIKABHTE OT YEPHOMOPCKHS PErHOH,
BKJTIOYHTEIHO U CPEIy TeXHHUTE MPUCTAHUIIA U IUBUIHH KOPaOH.

3armraxara OT TEpOPU3BM B YEPHOMOPCKHUSI PETHOH MOXKE Ja UMa HeTaTUBHH MKOHO-
MHYECKH TTOCTEININ KaTo MOAKOIABa HAASKIHOCTTAa HA MHOTO MEXKTyKOHTHHEHTAITHH
MIPOEKTH, CBBP3aHU C TPAHCIIOPT, KOMYHUKAlUH M IPpeHOca Ha eHeproHocurenu. Hsakon

u Bosu MeanukapoB, MOpCKHUAT TEpOPU3BM U MUPATCTBO KaTO HEraTUBHM (HaKTOPU Ha MOpCKarta
curypHocT, B CHTYpHOCT Ha MOpCKaTa TpaHCIopTa cucrema, Bapra 2008, ctp. 168-169.
12 Bmxre nadopmanusTa o gokiaana Ha TypckoTo pa3dy3HaBaHe,
http://www.dnevnik.bg/sviat/2015/02/19/2476117..
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OT Te3W NPOEKTH Ipecudar (WM e MPEeIBHACHO Ja IPecHvaT) HecTaOWIHM paioHU M
BBH3MOXKHOCTTA T€ Ja CTaHAT XKePTBa HAa TEPOPHUCTHYHA JCHHOCT HE € U3KII0UCHA, KOCTO
OM JOBEJI0 He caMo 10 HKOHOMHYECKH M (PMHAHCOBH 3ary0H, HO CBIO Taka U 0 €KOJIO-
THYHHU KaTacTpoGu.

B ropHus KOHTEKCT MOXKEM Ja BKIIOYMM CBIIO M KHOEp 3aIulaxure (3alulaxuTe 3a
nH(OpMaIMOHHATA CUTYPHOCT) CPElly CHCTEMM 3a HaBHTALUs M JOCTaBSHE HA CTOKH.
JocThObT A0 TAX OM MO3BOIMI Ha TEPOPHCTHYHU WM KPUMMHAIHU OPTaHU3aLUU U
TPYIH Jla HoiydaT nH(OpMaIys 3a IpeHoca Ha aTPaKTUBHU 3a TSAX TOBApH, IBTHUIN
Kopabwu; Te Omxa MOTJIM IIPH HyK[1a JOPH Ja IIPOMEHST Kypca Ha HaBHUTaIys Ha KopabuTe
1 J1a M3BBPIIAT I10-JECHO CBOSATA HelleranHa aeiHoct. [IpexnaMepeHoTo HapymiaBaHe Ha
HOpMaJIHaTa paboTa Ha eNeKTPOHHUTE CUCTEMHU M CPECTBA 32 MO3MIHOHUPaHe, KOHTPOJI
1 HaBUTAIMs Ha KopaOHWTe MPH HABIU3aHETO M B TECHUHH M KaHAIH KbM MPHCTAHHINA,
Ch3/1aBa YCIOBHUS 32 MPOOJIEMHU C YIIPABICHUETO HA KOPaOUTE U EKOJIOTHYHH KaTacTpodu.
B rno6anen mMamab perHoHHUTE ¢ MO-TOIAMa TEPOPUCTUYHA aKTUBHOCT CHBIIAJAT C PETH-
OHHUTE MMAIIH [T0-TOJSIMA KOHIIEHTpAIMs Ha MUPATCTBO. 3a TepuTOopuaTa Ha YepHO Mope
Ipe3 IMOCIEIHUTE NECeCTUIECTUs. HAMAa YCTaHOBEHH ClIydad Ha KJIaCHYECKO IHPaTCTBO
WM BROPHKEHU Ipabeky Ha Kopabu Ha Mope.

[loBeyeTo ChBpEMEHHU PUCKOBE U 3aIlJIaxM UMAaT MEXIyrpaHUYEH XapakTep U B MO-
PeTO Te He MOraT Ja yTeXHAT MEeKAYAbPAKABHUTE Pa3Inuus HA HAI[MOHAJIHO-CTHUYECKA
U penuruo3Ha 6asa, HO Te MOTaT Aa Ch3/AaJaT YCIOBHS 3a BIOIIABaHE Ha XKEIAHHUATA 3a
KOHTPOJ HaJ BaXHU MOPCKH PETHOHH 3a H3CIJIe[BaHE HAa PECYpCH, KOETO BOIM J0 MpoO-
JeMa ¢ OIpeIeTHeTO Ha MOPCKUTE rpaHuiu. ToBa ce oTHacs 3a 17 kM 30Ha B UepHO
Mope, KOSITO MOXKe Jia CTaHe 00eKT Ha crop Mexxy bearapus n PymbHUS, mopagu oTK-
puBaHETO U OBAEHIOTO NOOMBAaHE Ha IMOJIETa MPUPOCH ra3. Hanpumep pyMbHCKHS OJI0K
,,HenTyH” ceabpxa okosio 100 munuapaa m® ras, 3a06HKONICH BEPOSITHO OT APYTH aTpak-
TUBHH 30HH, KaKTO U ObJrapckus Onok ,,XaH Acmapyx”. [Ipyru mpenu3BUKATEsICTBa,
CBBP3aHU C OIPENENISHETO Ha MOPCKUTE I'PaHMIY, BKJIIOYBAT U3BBPIIBAHETO HA MHOTO
HeJIeTaJTHU JeWHOCTH KaTo TpaduKa Ha CTOKH M JPOTa, XOpa ¥ HE3aKOHHO OpBIKHE, Helle-
rajeH puOOJIOB U JIp., KAKTO M CBBP3aHUTE C TSIX HAIMOHATHU M MEXIYHapOAHH OTrO-
BOPHOCTH 32 POTHBOICHCTBHE H 3AIITA CPEIIY MOK00HH AeiCTBH ™,

Henerannara ThbproBusi ¢ OpbiKHs, TEXHOJIOTHH C JABOIHO U3MO0J3BaHE U KOMIIO-
HeHTH 32 OMY e 3HaunTeNeH MPOOIIeM 3a CUTYPHOCTTA. Ta3n KpUMHHAIHA ASHHOCT ce
BB3II0JI3Ba OT HATPyIaHUTE OTPOMHU apCeHalu OpbiKUe OT BpeeTo Ha CTyneHara BoliHa,
OT MHOTOTO IIOCTPOEHH 3aBOAM 3a OpBXKUE, yIaJbka Ha yIpaBHaTa CUCTeMara B AbpKa-
BuTe OT OMBIIMS CHBETCKM CBIO3 W JIMICaTa Ha e(UKAceH KOHTPOJ HajJ OPBKHETO B
HSKOM OT ABbpXKABUTE B U3TOUHATA YACT HA PETHOHA.

[IInpokoTo pa3nmpocTpaHEHUETO HAa TEXHOJIOTUU C JABOWHO H3IMOJI3BAaHE M Hali-Beue
KoMHoHeHTH 32 OMY ro npaBH Mo-A0CTHIHO 3a AbP)KaBH, TEPOPUCTHYHN U MPECTHITHA
OpTaHM3aIN.

TpadpuKbT HA KOHBEHIIMOHATHO OPbKHe CHINO MIPEAN3BUKBA MPOOIEMHU OT IOJ0-
6eH maiab. HeneranHata ThProBus C TSIX € OCHOBEH M3TOYHUK Ha BHOPHKEHHUE Ha cera-
PaTUCTKU ABUXXCHUSA, ICEBAOBOCHHU I'PYNUPOBKU U TEPOPUCTUYHU OpTraHU3ALUU. Cnu-
CBKBT C PAa3NPOCTPAHEHO OPBKUE BKIIIOYBA OT JIEKO CTPEIKOBO OPBXHE M IPOTHBOIIE-
XOTHHU MUHHU 0 NPOTUBOTAHKOBH I'PAHATOMETU U IPEHOCUMM IIPOTUBOBB3AYIIHU PAKET-
HHU KOMIUIEKCH. TpymHO e fa ce pasrpaHMyar JierajHaTa M HeJleralHaTa ThProBHS Ha

13
KI/IpI/IH KOJ’[eB, Cusina .HK)SKaHOBa, KpmuceH MCHUKMBHT B 6‘5nrapc1<m‘e TEPUTOPHUATIHHA BOIH.
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KOHBEHI[MOHAIHO OPBKHE B pernoHa. Mupukamus 3a ToBa € (akThT, Ue HeJeranaHara
THPTOBUS CE€ U3BHPIIBA II0 TPH OCHOBHU HAYMHA: ,,0(pHIHATIeH” METOJ, IPH KOUTO Helle-
rajHara npuaoOMBKa ce M3BBPIIBA Upe3 JieraHa MHCTUTYLHS; Ype3 HEelPaBUTEICTBEHA
TBHPrOBUSI, KOTAaTO OPBKUETO € MPOM3BEAEHO OT ,,HETIO3HATA CTPaHa”; upe3 KilacuueckaTa
THProBusi Ha yepHus nasap. Cresl ycTaHOBSIBAHETO HA HAASKAEH KOHTPOI HaJ ThPrOBUS-
Ta ¢ opexkue B Permybiuka brenrapust u PenyOnuka Pymbaust B kpast Ha 90Te roauHu Ha
MUHaIHMA Bek, nHec Pycus, YkpaiiHa, MonnoBa u KaBkaskure pemyOnuku morar na
OBbJaT MOCOYEHH KaTo MOTEHIMAJIeH M3TOYHMK HA HeNleTaHoO opbxwue. Hali-cepnozHu
OOBHHEHNUSI B TOBAa OTHOIICHHE CE€ XBBPJIAT Ha APMEHHS U CENapaTHCTKUTE PEKUMHU B
[punaecTpoBueTo u AbGxa3usl.

BaxxHo e 1a ce akIeHTHpa BbpXy HEraTHBHOTO BIMSIHHE BBPXY CHUTypHOCTTa Ha EB-
PO-ATIaHTHYECKHS PETHOH OT THProBUsATa C HeNeragHo opbxue cbe Cupus, Hpaw,
JInbus u HAKOM HempaBHUTEICTBEHU IpynupoBku karo XAMAC u Xuzbyna. Benpeku
TOBa T€ Ca YCIENH Ja HAMpPaBAT IOJEMH TPaHC(GEPH ¢ KOHBEHIMOHAIHO OPBKHE U UMa
IoYBa Jia ce CMsTa, 4e ce omuTBar Aa npunodust 1 OMY. Taka ce cp3maBaT CEpHO3HU
pHICKOBE, NPOU3THYAIIN OT (GOPMUPAHETO HA 3HAYUTEIHM aCHMETPHYHU IMOTCHIHAIHH
3arutaxu 3a 1oxuus ¢uanr Ha HATO u u3rounata u 1oxHarta rpanuna Ha EC.

TpadukbT Ha pa3IMYHU BUIOBE APOra M KOHTPadaHIaTa ¢ AKIU3HU CTOKH CHIIO
HUMaT CepHO3CH HeraTMBeH e(eKT BBPXY CHUTypHOCTTa. HeneramHaTta ThproBus ¢ HapKo-
tunn B CpenusemMHo u YepHO MOpe MPeTHPIS JUHAMHYHN IIPOMEHH, XapaKTepU3UPaHU
C yBEIMYEHO MOTpeOieHne, MpoMsHa Ha KOPUJIOPHTE 3a JOCTAaBKa, YBEIHIECHHE HA MPO-
H3BOJICTOBOTO HA CHHTCTUYHHM HAPKOTUIM M TIOCTOSHHO yBEJIIMUCHHE HA IPECTHITHUTE
MpEXH.

CrnenuduaaoTo reorpadcko pasmoyioKeHHEe MPEBPbIIa PErHOHa B KPBCTONBT HA
MHOTOITIOCOYHH KaHAJIM 3a JIpOra U HellerajJHa KOHTpabaH/ia Ha CTOKU. MOpPCKHUTE KaHaIH
3a IPEHOC Ha HapKOTHUIM B UepHO Mope NpeAcTaBiIsiBaT CepHO3eH HHTepec. B romsma
YacT Te 3aI0YBaT OT PYCKOTO WJIM I'PY3MHCKOTO KpalOpexkue M JOCTUTaT NMPHUCTAHMINA B
Pymbhus, benrapus n Ykpaiina (nmpexumuo Ogeca). Yact ot Tpaduka npeMuHaBa mpe3
Bocdopa u nocrura 1oxxHUTE IprcTaHuia Ha EBporra.

Heneramnara murpanust u TpaguKbT Ha XOpa CHINO € CEPHO3HO MPEIH3BUKATEICTBO
3a curypHoctTa. [loTonuTe oT OexkaHIM 1Mo Mope ce (GopMHpaT NOPaaAN CONUATHOMKO-
HOMHYECKH M BOEHHO-TIONIMTHYECKN NMPUYUHU. EnuH OT Haii-romemuTe mortory Ha Oe-
JKaHIM € Ha 0a3ara Ha COLMAIHO-UKOHOMHUYecKus (aktop u e Azusa-CpenuseMHO Mope-
3ananna EBpoma.

3aMBpcsABAHETO HA MOPCKATa OKOJHA cpela M eKOJOTHYHHTE KaTacTpogm Ha
MOpE€ ca MHOTO CEpHO3HO MPEIU3BUKATENICTBO MpEX HAC M MOXE J]a UMa IBJITOTpaiHH
TOCJIETUIN Ha MKOHOMHYECKO M COIMATHO HHUBO. Hali-cepno3HU eKOIIOTHYIHU KaTacTpo-
¢u ce ciydBaT U Pa3IMBH HA TOJIEMU KOJIMIECTBa HeT, MpodieMn ¢ HaBUTAIMATA Ha
KopalHTe WM TepOPUCTHIHH aKToBe. Jlocera € mMao camMo HAKOJKO CITydas Ha 3HATH-
TENHH eKOIOTHYHH KatacTpodu B UepHO MOpe, CBHP3aHHU ChC 3aMbPCSBAHE HA MOPETO” I
3a B ObJIelle NIPEAU3BUKATEICTOBO € MIOCTABEHO MpeJ] eKOJIOTMYHATa CUT'YPHOCT Ha Mpe-
NPUATHATA OT EHEPTUHATA UHAYCTPHUSL.

3.Conclusion

IToBeueTo ot HOBHUTE PHUCKOBE U 3aIlJIaXU 3a CUTYPHOCTTA UMAT MEKAYAbPIKABCH Xa-
PAKTEp U CUJIHO BJIHAAT €AHOBPEMEHHO Ha HAllMOHAJIHATaA U MEKAYyHapoJgHaTa CUTYP-
HOcT. Morar Jla 3aBbpLIaT C BJIOIIaBaHE HAa KOHTPOJIa HAaZl Ba2KHHU MOPCKH PErMOHU WU C
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HEeOOpHAT KOHTPOJI HA PECYPCHUTE BBTPE B TE3HM PETHOHU. AHAIM3BT HA MPEICTABCHUTE
[IPEIU3BUKATEIICTBA, 3allJJaXy U PUCKOBE IIOKa3Ba BUIUMO JUHAMUYHATA cpela 3a CH-
rypHocT B UepHoMopckus peruoH. OT apyra cTpaHa TOBa € PEruoH, Ipeiarai MHOTo
HOBU MKOHOMHYECKU MEPCHEKTUBH, KOUTOU TO-HATaThK INe AOMpPUHEcCAT 3a MO-TosIMa
HE3aBUCHMOCT Ha €HEPTHHHHUTE MOTOIM U COLMATHO-NKOHOMHYECKH HAMPEIBK.
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UNMANNED MINE COUNTERMEASURES UPDATE

Slavena Nikolova Nikolova
Hristiyan Kremenov Kostov
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Abstract: This paper represents the unmanned mine countermeasures updates until
April 2014. We recognize the background and challenges, the programs for MCM
development and the newly invented equipment and also the possible path of further
development.

Keywords: mines, MCM capabilities, underwater defence, unmanned devices.

1. Introduction

Mines can be incredibly effective weapons, not only can they destroy shipping they
can deny large areas of sea to all traffic, choke off ports, restrict the flow of traded goods
and generally have impacts wholly disproportionate to their cost.

2. Main part

Minesweepers are an enduring image of the battle against mines but the last
combined influence sweep system deployment was in 2005.

The rise of unmanned systems to counter mines has come about for a number of
reasons, primarily the desire to remove sailors and divers from the mined environment as
much as practicably possible.

When looking at the mine countermeasures capability it is important to start with
mission requirements and threats.

Expeditionary Missions, mines are a basic sea denial weapon, their objective is not
necessarily to sink ships but deny movement. Clearing Sea Lines of Communication
(SLOC) and supporting amphibious operations are the most common expeditionary
MCM requirement. The objective may not always be the complete neutralisation or
disposal of all mines but to provide assured access to an acceptable level of risk.

National Missions, when looking at this subject we should not forget the legacy of
old sea mines and other unexploded ordnance. Any new capability must still be able to
counter these old fashioned but no less deadly threats. In addition, harbour and port
clearance are national missions. Accurate ‘charting’ is essential to safe navigation and
operations for both surface and sub surface equipment. This mission is carried out on a
routine (the sea bed is constantly changing) and reactive basis.

Threats, the diversity of mine threats creates a significant challenge and so does the
environment into which they are placed.

These environments can include the surf zone, very shallow water, shallow water and
deep water.
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Expanding these broad classifications based on water depth we might also include
ports, offshore infrastructure and other man made environments.

Types of device include surface, anti invasion, buried, partially buried, moored
contact, bottom influence, moored influence, floating contact and rising influence.

The increasing demand for petrochemicals has driven the industry to exploit reserves
in inhospitable environments and it is this that has created a sophisticated industrial and
scientific community where one of the outcomes has been underwater robotics and
survey technologies.

The mine countermeasures field both contributed to this and exploited it.

One of the most significant issues is classification of mines, once detected, and can
be a time consuming process.

A significant problem is that of false target detection.

The sea bed environment of any large port or well trafficked channel is likely to be
cluttered with all manner of debris and this dramatically increases the false target rate.

Research on the automated classification of threats continues to improve false target
discrimination rates and speed the process up significantly. Target recognition and being
able to discriminate a discarded grain sack or can of Coke from a mine might be
relatively simple for the human eye/brain but for an autonomous system, it is very far
from simple.

The increase in throughput by virtue of using multiple autonomous systems
combined with intelligent target recognition software is one counter to this tactic,
meeting brawn with brains.

Once detected and classified the device has to be destroyed or disposed of and this
was generally carried out by clearance divers.

Programmes

The Future Mine Countermeasures Capability (FMCMC)

After the UOR (Urget Operation Requirements) infused MCM operations in Iraq had
concluded a programme to look at the next stages of MCM was launched.

The Future Mine Countermeasures Capability (FMCMC) accurately predicted that
the future of MCM was portable, offboard and dedicated systems, POD for short, able to
carry out recce, hunting, sweeping and disposal tasks.

It was intended that FMCMC would be demonstrated using existing MCM vessels
and matured, before transitioning to the C3.

Mine Countermeasures, Hydrographic and Patrol Capability (MHPC)

In 2009 The Future Mine Countermeasures Capability (FMCMC) was absorbed into
another programme, Mine Countermeasures, Hydrographic, and Patrol Capability
(MHPC)

Ofboard and unmanned systems would be developed, proven and deployed from
existing specialised MCM vessels whilst still retaining the capabilities of those specialist
vessels, hull mounted sonars for example.

If offboard systems could be proven as effective from any vessel then the platform
from which they were operated from could be considered seperately.

It also recognised that now matter how unmanned and autonomous systems
developed the skills of the clearance diver would still be needed in some circumstances
and the tremendous advantages of the human eye/brain would take some time for a
machine to best.
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Finally, MHPC recognised the convergence of MCM and Survey, much of the
equipment used in MCM operations had been developed for offshore survey and
engineering, the REMUS 100 being a very good example.

Equipment

Shallow Water Influence Minesweeping System (SWIMS)

The Shallow Water Influence Minesweeping System (SWIMS) was designed to
operate in the shallow waters in the south of Iraq and was obtained as an Urgent
Operational Requirement (UOR)

SWIMS consists of a towed magnetic and acoustic source, a tow/power delivery
cable, a power conditioning and control subsystem, and an external or palletised power
supply. Its small size and reduced weight require minimum handling equipment, and it is
deployable from a helicopter or surface craft by two personnel. 12 QinetiQ modified
remote controlled Combat Support Boats (CSB) were also used to tow Australian
Defence Industries (ADI) Mini Dyad System (MDS) and Pipe Noise Makers (PNMs)
ahead of the RN minehunters as part of the SWIMS payload. It is worth noting that the
system demonstrator was available within 3 weeks of order placement, a truly remarkable
feat.

Australian Defence Industries are now Thales Australia and this system have evolved
into a comprehensive package called the Australian Minesweeping System (AMS)

SWIMS comprised two main components, the towing boat and payload.

The towing boat was a rapidly modified Combat Support Boat, in service with the
Royal Engineers. Modifications included the telemetry and remote control equipment,
additional power generation and power distribution equipment.

The SWIMS payload consisted of multiple towed bodies in an array that was
designed to simulate the acoustic and magnetic signature of a ship, and would thus, fool
the mine into detonating, possibly destroying the unmanned system rather than a real
ship.

In addition to floats and connecting equipment, the payload array consisted of two
towed bodies, a Pipe Noise Maker and Mini Dyad.

Pipe Noise Makers are simple and robust systems that do pretty much as the name
suggests, make noise.

Mini Dyads sound small, at 7.7m long and weighing in at 1.6 tonnes, they are not.

They are simply a steel tube containing multiple steel and ferrite disc magnets with
mutiple Mini Dyads arranged to simulate different magnetic signatures

The MoD selected the ADI system because it was the only one available that did not
need additional power and could operate in shallow waters. The system was ordered in
late December 2002 and delivered in late January, they were hired for 12 months and the
acoustic generators purchased outright.

One complete array comprised 2 Mini Dyads and 2 Pipe Noise Makers.

Telic SWIMS

REMUS 100

The Remus 100 is very low cost, less than a quarter of a million pounds each, and
was seen as a cheap de-risking stepping stone towards the future capability.

Hydroid are now owned by Kongsberg.

The Royal Navy contracted with Kongsberg to upgrade the 12 in service REMUS100
systems to include a BlueView Technologies 3D MicroBathymetry system, Kongsberg
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Geoacoustics GeoSwath interferrometric sonar , modular endcaps and digital ultra short
baseline (USBL) acoustic positioning systems.

Some were also fitted with an Inertial Navigation System.

Seafox

The Seafox is a one shot mine neutralisation system, simply put, it swims to the mine
and blow itself and the mine up.

Seafox has been continually developed by Atlas and now comes in two variants (plus
a training version), Combat and Inspection. The Combat variant is armed with a 1.4kg
shaped charge, the Inspection variant isn’t. They can be distinguished by colour, black =
combat and orange = inspection.

Launching is carried out using a crane attached cradle and recovery uses a basket,
again attached to a crane.

It is a very simple, robust and effective system.

The MKk Il variant introduced a capability to destroy floating mines and the latest
version has a a safer fuse system if it needs to be recovered without being fired.

The inspection variant has a 360 degree sonar and internal navigation system for
autonomous operations

REMUS 600

The REMUS units will greatly enhance mine countermeasures capability within the
littoral area, providing a detailed maritime survey, mine detection and classification
capability in the 30m to 200m depth range.

the REMUS 600 AUVs will add new capabilities and act as a force-multiplier,
allowing existing assets to conduct operations independently.

COBRA

In 2012, the COBRA neutralisation charge was introduced to service.

COBRA is a demountable EOD disruption device designed to be placed in close
proximity to a mine or unexploded munition and the launch vehicle withdrawn to a safe
distance.

A buoy is released with an RF receiver that receives the firing signal from an
operator, up to 22km away.

The charge is initiated by a number of other methods including shocktube and
acoustic.

The COBRA makes a lot of sense given the cost of the Seafox, instead of being a
disposable one shot system, Seafox is now capable of being reused, much cheaper to
blow up a COBRA than a Seafox.

Fast Agile Sweeping Technology (FAST)

A mine counter measures (MCM) flexible agile sweeping technology (FAST)
technology readiness demonstrator (TRD) that will ultimately enable MOD to put a
combined influence sweep (CIS) replacement into service using FAST Technology. Key
objectives for this programme include de-risking the key technologies for a unmanned
surface vessel based MCM influence capability and the development of technology and
system integration maturity, using a design and build TRD programme. Quantified mine
sweeping performance and effectiveness against mine threats in a realistic scenario will
be demonstrated along with deployment, recovery and capture of a FAST unmanned
surface vessel from an MCM. The development of an open architecture approach to the
FAST components and the transfer of MOD mine sweeping research knowledge to the
UK industry supplier base are also important.
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Flexible Agile Sweep Technology (FAST)

By 2011 Atlas had evolved the system into something called the Containerised
Integrated Mine Countermeasures System (C-IMCMS)

The C-IMCMS (Containerised Integrated Mine Countermeasures System) consists of
a port-able combat management system as well as the analysis software CLASSIPHI for
post mis-sion analysis of side-scan sonar data, the unmanned surface vessel (USV)
FAST, the autonomous underwater vehicle (AUV) SeaOtter Mk Il and the mine disposal
system (ROV) SeaFox. The system was deployed from the shore; operations on board
various ship types are also possible.

Another sweep system was also considered, the Kockums Self Propelled Acoustic
Magnetic Sweep system or SAMS

This is an impressive system and when deployed in multiples can rapidly clear large
areas. It can also be used to reduce the number of devices so that the more sophisticated
detection and disposal activities can proceed at a quicker pace.

It is not clear what sweep technology FAST used, the Excelis Modular Advanced
Remote-controlled Surface Sweep System or those from Thales Australia.

The ADI (now Thales Australia) Advanced Minsweeping System combines acoustic,
magnetic and Electric Potential (UEP) / Extremely Low Frequency Electric (ELFE)
sources that produce ship like signatures.

The towed bodies generates power for the acoustic and electrical sources so no
additional power generation is required.

Modern mines have the ability to distinguish older non combined sweep signatures,
an acoustic signal with no accompanying magnetic signature is immediately detected as a
sweep system and given a good stiff ignoring. Combined influence systems solve this by
carefully tuning all sources into a single signature, very cunning.

Recent Developments

DSEi 2013

In September 2013 at the DSEi exhibition in London two of the short listed
companies showed off their offerings,Atlas Electronik_and Thales.

Both manufacturers seemed to have similar approaches, small craft that could be
operated in either manned or unmanned modes and both able to launch and recover a
range of unmanned underwater systems for sweep, recce and disposal of underwater
explosives and mines.

Thales showed the HALYCON system and Atlas Elektronik, ARCIMS.

It must be said that these system did not suddenly appear and have been the product
of many years evolution.

Atlas Elektronik

Atlas Elektronik showed ARCIMS. ARCIMS has been developed over quite a long
period from the various systems such as FAST and SeaFox. Atlas teamed up with the
makers of the Bladerunner speedboat, ICE Marine.

Platform Characteristics
LOA-11m
Beam-3.2m
Draft—0.5m
Weight — 6000 kg
Payload Capacity — 3000 kg
Propulsion — Twin engine with water jet or propeller

VVVVYVYY

365



>
>
>

Speed - > 40 knots
Towing speed — 8 knots (typical)
Certified for manned operations

ATLAS Minesweeping Payloads

(]
(2]
(3]
[4]

Power Generation Module (PGM)
Towed Magnetic Sweep

Towed Acoustic Sweep

Towed Electric Sweep

Operational benefits

Performance

World leading remote MCM capability

High levels of automation

Advanced mission planning and analysis tools
Reliable command and control

Proven safety features

High towing capability

High manoeuvrability

Shock resistant

Stand alone or integrated operation

Physical characteristics

Compact and scalable USV
Light weight

Road, sea and air transportable
Military specification

Supportability

Reliable

Minimal maintenance
Minimal training requirement
Full ILS support
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ATLAS Elektronik Offboard Systems showing ARCIMS

As can be seen from the graphic, Atlas envisaged ARCMIS having the ability to tow
sweep equipment and deploy its own unmanned systems

An autonomous means of launch and recovery of small unmanned underwater
systems or ROV’s was absent.

Thales had partnered with Autonomous Surface Vehicles in 2012, a UK company
specialising in unmanned surface craft.

Latest News

The motorboat Hazard — currently being put through its paces by a specialist team of
sailors in Portsmouth Naval Base — can act as the ‘mother ship’ to an assortment of hi-
tech remote-controlled and robot submersibles.

The article had two important things to note.

First, the craft is obviously the Atlas Elektronik ARCMIS, the one built by ICE
Marine, that undisclosed customer really was the Royal Navy.

Second is the small ROV, although there is no autonomous launch and recovery
system like the Thales Halcyon with its Saab Seaeye Falcon, the ROV shown is the
Ocean Modules V8 M500 Intervention.

The V8 M500 is a new design (2013) from Ocean Modules, a Swedish company that
sell their products in the UK through Atlantas Marine in Somerset.

What is also interesting is that both the Atlas and Thales concepts use civilian ROV’s
modified to carry disposal devices.

3. Conclusion

Unmanned systems are unlikely to completely remove humans from the mine
countermeasures mission but the last decade has seen the technology advance to a level
where we are now on the cusp of a genuine step change in the ability of naval forces to
counter them.
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After a decade of development, multiple research projects and demonstrators, man
kind is making solid progress towards an integrated mine countermeasures capability that
can be rapidly transported to operational areas, deployed from non specialised vessels or
the shore and operated at a stand off distance, thus, largely removing personnel from the
danger zone.

Whatever technology emerges, the real challenges will be with bandwidth, latency,
mission planning, false alarm rejection, energy density for the platforms and getting all
the systems to talk to each other, basic systems integration.

It must be remembered that the mine is not really the issue, it is the minefield.
Defeating a minefield not only needs the technical ability to do so but to do so with
enough confidence to reduce risk to acceptable levels. The definition of ‘acceptable’ is
likely to change depending on mission, the risk appetite when dealing with a requirement
to escort a civilian very large crude carrier might be completely different to that of
conducting a small scale amphibious raid.

One significant challenge that is likely to emerge is the underwater IED, no longer do
mines need to be made in sophisticated factories and one underwater IED in amongst a
hundred oil drums/fridges/sacks poses a throughput issue only likely to be solved with
multiple parallel detection devices, high power data processing and intelligent software
that mimics the human eye/brain recognition capabilities.

It should also be noted that in all of these programmes, visions and technology fests,
there is nothing apart from clearance divers for the surf zone, which means that
Amphibious Operations could be hugely curtailed by a handful of surf zone mines or
IED’s. There are two other future trends to note, first, the convergence of MCM and
Survey and second, containerisation of systems.

The reduction in manpower as described will no doubt be noted by many.
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BHUAOBE 3D TEXHOJIOTHH

3JJATOMHPA MUJIEHOBA CTOMYEBA
JTOFPOMHP ;KHBKOB JJOHYEB

Nikola Vaptsarov Naval Academy, Varna

Pe3ztome:3D menesuzopu mozam 0a u3non36am MHO20 pa3IuUYHU MEXHOIO2UU HA OUC-
naest, 3a 0a nocmuenam 3D epexm. B kpaiina cmemka, 6cuuku mesu mexHuku 00Cmagsm
3D epaghuka ¢ nomowma Ha HAKOU MEXHOIOSUYHU UHOBAYUL, 34 04 NPEOOCMABSM PA3-
JIUYHU U306pAdICeHUst 3a 6CAKO OKO Ha 3pumens. AKo ce uHmepecyeame om mexHon02usl-
ma 3a0 3D ducnieume moeasa 6ux npenopvuan npouememe 3a0b160UEHOMO PbKOBOOC-
meo 3a mosa kaxk 3D menesuzopa pabomu, KaKmo u CpaGHeHUemo Ha aKMueHAma u
nacusnama 3D mexnonoaus.

Knrwuoeu oymu: 3D menesuszop, mexunonoeus, 3D ouuna

1. BbBenenue

Te3u TeXHOIOTHH, a CHIIO U CIIHCHK HA TEXHUTE IUTIOCOBE U MUHYCH, C LIeI M0-I00po
pa3bupaHe Ha TOBa KakBO Jla THPCHTE M OT KaKBO Ja Ce IPHUTECHIBATEe KOraTo KyIyBaTe
HOB 3D TeneBu3op. TpsadOBa 1a ce cioMeHe, ue B MOMEHTA BCHYKH 3D TEXHOJIOTHH, KOU-
TO Ce IpeIaraT ce HyXJIasT OT HsIKakBa (opma Ha oumia 3a MOCTHraHeTo Ha Tasu 3D
edexT. Brrpekn ToBa, TEXHOJOTUHTE HE Ca MHOTO HAaTPANYMBH M IIO-TOJIIMATa 4acT OT
xopara 0bp30 3a0paBsT, ye HocAT 3D oumna, korato ce motarsT B 3D cpenara.

1. Anaraudna TeXHOJIOTus

ToBa e Haii-ctapara 3D TexXHOIOTHS, ¢ KOATO CM€ 3aM03HaTH. Ts pa3unTa Ha H3IIOJI3-
BaHETO Ha OYWJIa C Pa3iIMYHU HIOAHCH Ha IIBETa 3a BCSIKO OT/AENHO OKOo. M300paxkeHneTo
3a JSIBOTO M JIICHOTO OKO, C€ TIOKa3BaT €THOBPEMEHHO Ha €KpaHa M ca U3KPHMBEHU €IHO
crpsiMo ipyro. OcBeH TOBa, H300payKEHUETO 3a BCSIKO OKO Ce MOKa3Ba B pa3jinyieH LBSAT,
KOWTO HE MOXE J]a IPEeMHUHE Ipe3 IBETHOTO CTHKJIO 33 IPYroTo OKo. B pesyntaT BCsiko
OKO, ITOJTy4aBa YHHKaJICH 00pa3 M HHEe CMe B ChCTOSHHE J1a Bh3npremame B 3D. Bernpekn
TOBA, Ta3H TEXHOJOTHS € M3IIBIIHEHA C MHOTO IPOOJIEMH, KaTo yXKAaCHOTO I[BETO-yCEI[aHe
(bmaromapenue Ha nBeTHHTE GUITPH), © MHOTO cnaboTo 3D UIKMUBABaHE KaTo ISUI0. 3a
acTHe HUTO €IWH OT TOJEMHTE MPOM3BOIUTENN HE CE ONUTBA JIa IIPOaBa Ta3H cTapa u
ocrapsiyla TEXHOJIOTHs, HO aKo Bb3HamepsiBaTe Ja rienare 3D TeneBusus ¢ aHarmmdHa
TEXHOJIOTHS, He 3a0paBsiiTe qa MoIbpkate O6e30MacHa TUCTaHIUA. AHATTH(OHUTE OYrIa
NPEIOCTABAT HM3KIIOUHATEIHO HHCKO KauecTBO Ha 3D, mpuunHsIBalKH T1aBOOOJHE H
npeymMopa Ha O4YMTe, IOPU U IPH KPATKO IIIeJaHe.

OCHOBEH HeJ0CTaThK Ha aHArIM(HUTE N300paXKEHHs € HEeMPABHIHOTO IBETONpea-
BaHe. brmaronmapenne Ha edexra Ha OMHOKYISIPHOTO 3peHHE KOMOMHHPAHOTO OOEMHO
n300pakeHHe ce BB3MPHEMa KAaTO E€JHOTOHHO WJIM axXpOMaTHYHO. AJANTanusaTa KbM
crenu(UIHATE yCIOBUS Ha BB3NPHEMAaHEe CTaBa CPABHHUTEIHO OBp30, HO ciex 15 mo 30
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MUHYTH IBETOBAaTa YyBCTBUTCIHOCT Yy Ha6JIIO,IIaTeJ'IF[ HaMaJIdBa U Bb3HUKBA YyBCTBO Ha
[II/ICKOM(l)OpT OT BB3IIPUEMAHCTO Ha HOPMAJTHUA (He I1IG[_')BGHO-CI/IH) CBAT.

2.3D TeneBu30pH 6a3UPaHU HA 0YMJIA C AKTHBEH 3aTBOP

/xommpecus - Side by Side wau Top and Bottom/ Ouniara ¢ akTuBeH 3atBop /Active
Shutter moakpenenu ot Panasonic, Samsung u Sony/ - ChbIbp)KaT TEYHH KPUCTAIU U
MOJISIPU3AIIMOHHN (DUIITPH, KOUTO TIOMArar Jia ce 3aTbMHH CTBHKJIOTO, KOTaToO Ce Mpuiiara
cimabo HanpexeHnue . ToBa HampeKeHNE ce BKIFOYBA U U3KIII0YBA C MHOTO OBP3U TEMITO-
Be (100 mpTH B cekyHna - 100 Hz), Taka 4e CTBKIOTO Hpel BCSIKO OKO Ja ObJe THMHO
WM TIPO3PAYHO - MO3BOJSIBAUKN Ha MPABIIIHOTO H300paKEHHE OT TEJICBH30pa J1a CTUTHE
MPaBUIIHOTO OKO Ha 3putens. CTpkiara ca cHHXpoHH3MpaHu ¢ 3D TeneBusopa upes
TpaHcMUTEp U Jiu 1o biyTyT.

[Ipu oumnara ¢ akTUBEH 3aTBOD, JICBUTE U IECHUTE U300PKEHUSI CE peayBaT Obp30
Ha aucmest. Korato 3putens rieaa ekpaHa npe3 TaKHuBa OYMiIa, BCEKH 3aTBOP € CHHXPO-
HU3UpaH Ja OJIOKHpa HEXKEIAHOTO W Ja MPOIyCKa caMo XKeJIaHoTo m3obpaxenue. Taka,
BCSAKO OKO BHDKIA CaMo IMOJXOJAIIATa TJIeKa B MEpCHeKTuBa. JISBOTO OKO BMXKIA CaMO
JITBOTO 3PUTEJHO MOJIE, & AICHOTO OKO - JSCHOTO 3PHUTENHO Mojie. EMHO OCHOBHO mpe-
JIIMCTBO €, 4e Te3H OYMJIa CITUMHUHUPAT ¢eKTa Ha CAHKA, KOWTO Ce MOJyyaBa MpH JApY-
rute TexHonoruu 3a 3D mucmieir. M ThH KaTo TO3M METOJ € MHOTO INAIAI] OYHTE, €
uaeaneH u300p 3a JOMAIIHO riiefane. JJokaTo HAKOW TEJICBU30PH MIBAT B IMAKET C TE3H
akTuBHU 3D oumMIIa, MHOTO CbBMECTUMH KOMILUIEKTH W3MCKBAT OT BacC Jia CH TH 3aKyIHTE
OT/ICJIHO, KaTo JIOIBJIHUTEICH aKcecoap - a T¢ He ca eBTUHM. Te ca 4yIUIMBH U TOBa Ce
YCIIOXKHSIBA AOTBIHUTEIHO OT (hakTa, 4e OYmiaTa OT eHa MapKa HsiMa Ja padoTsAT ¢ APYT
TEJIEBU30p.

-IlpeaumcTBa

OCHOBHHTE IIPEMMCTBA Ha TENeBH30pUTE Oa3upaHH Ha OYMJIA C aKTUBEH 3aTBOD e,
4e e JIbpKaT [eHUTe Ha AWCIUIENTe CPaBHUTEHO HUCKHU, Thil KaTO HE W3MCKBA 3HATH-
TEJHO M3MeHeHus1, HeoOxoaumu 3a Tekymmre LCD u mnasmenn 3D TeneBuzopu. Enuac-
TBEHaTa HEOOXOAMMA NMPOMSHA € MO-BHCOKATa YeCTOTa Ha ONPECHSABaHE, KOETO € HeoO-
XOIHMMO 33 OCUTYpsIBAaHE Ha pa3/IeIHU H300pakeHHsI KbM BCAKO OKO, 0e3 11a Oblie moxkep-
TBaHO OOIIOTO ycellaHe IpH IJeJaHe U mo-ao0paTa cuHXpoHu3anus Ha 3D u3ob6paxe-
HUATA OT TeNeBHu3opa ¢ ounnara. ChIIo Taka, Ta3u TEXHOJOTUs ce 6a3upa Ha J0Ka3alu ce
TexHoJyioruu 3a aucruier karo LCD, mnasmenn u DLP ,xoeTo o3HauaBa, e Ie MMa I0-
MAJIKO TIPOMEHH.

-Henmocrarpmm

XopaTa, KOUTO Ca MHOTO YyBCTBUTEJIHH KbM 4YECTOTaTa HA OOHOBSBAaHE MOTAT 1a
BB3MPUEMAT JIEKO TPENTeHe NpH TiiefaHe ¢ akTUBHU ounia Ha 100Hz 3D gucreit (Twuit
KaTo BCAKO OKO BikzAa camo 50 Hz). Tosa obaue Moske na Obie 00JIEKYEHO ,upe3 MOKyII-
Ka Ha mo-Bucok kiac 3D TteneBusop, koiito Bkimousa Hag 200 Hz yecrora Ha oOHOBsIBa-
He. OCBEH TOBa, OYMJIaTa C AKTHBEH 3aTBOP M3MCKBAT OATEPUH/HIKOW Ce 3apexiar/, a
CBIIO TaKa U Ca TO-CKBITM OT MACHBHUTE MOJSIPU3ANMOHHN oumia. ToBa me Ob1e mpoo-
JIeM 3a Te3H, KOUTO 00WYaT IBJITO JIa CEAST mpea TeneBr3opa. ChIo Taka TETJIOTO € JBa-
ITBTH MO-TOJISIMO ,0T TOBa HA MOJSIPU3UPAHUTE OYMIIA ,IUTFOC TTO-BUCOKATAa MM B ITBTH
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IleHa. Behpexu ToBa, nMa rojisMa BEepOSTHOCT, IIEHUTE Ja ObIAT CBAJEHH C IeT HAaChp-
YyaBaHe NMoKynkaTa Ha 3D TeneBusopw.

- obeMucTH o4MIIa ¢ 6aTepun

- CNIEKTPOMATrHUTHH BBJIHU

- IO-THMHH TPUU3MEPHU 00pa3u

- OTPaHMYeH bI'bJ Ha BIK/IAHE

3. 3D TeseBH30pH ¢ NaCHBHA MOJISIPU3ALHS

Ha xuHOMaHMTE, KOMTO HacKOpo ca riefamu 3D ¢ummu, kato ,,ABatap” Hanpumep, B
KHHATa ChC CUTYPHOCT Ca MM pa3faBaHU IOJIIPU3UPAHH OYMIIa 3a TilefaHe Ha ¢uiMa. B
KHHOTO, JJBa MPOXEKTOPa MONSAPU3UPAT CBETIHHATA MOJA Pa3IW4eH BI'BJI 3a BCAKO OKO,
KOSITO O4YMJIaTa ChOTBETHO AEKpHITHpaT, 3a na ocurypst Full HD kauectso. Ilpu mo-
MarrHa ynotpeba obaue, GUITHPHT, GUKCHPAH OTIPE] Ha TEICBU3HOHHUS MMAHEN MO3BO-
JsIBa CaMo TIOJIOBUHATA PE30JIONUS U MOJOBHHATA sIpKOCT. ToBa € Taka, 3aIIoTo B3eMa
OTZIEJIHU PelloBe 3a M300pakeHUsATa 3a JIIBOTO Oko (Hamp. 1, 3, 5) M 3a IACHOTO OKO
(namp. 2, 4, 6). Enun aucrutei nmonsipusupa CBeTJIMHATA ¢ MOJIOBUHATA OT HEifHaTa pe3o-
mronus 45 rpagyca HalsBO, a ¢ ApyraTa IMOJIOBUHA OT PE30NIONMATA — 45 Tpagyca Hazsc-
HO. Jlpyro HeynoOCTBO € OrpaHMUYCHUST 3pUTEINICH BI'bJI. 3PUTEIHTE IIpe3 ISUIOTO BpeMe
Tps0Ba Ja IJIeaT caMo HalpaBo, HHAa4Ye MOXKE Jla Ce MOTydH IIPEeyMopa Ha OKOTO, 3apajiy
JIBOMHOTO OKOHTYpSIBaHe.

OT romnsmo 3Ha4eHue e, e nacuBHUTe 3D oumia He ca cKbIH. MoseTe 10pH Aa Iie-
nare macuBHH 3D TeneBmsopu y moma cbe cbimTe 3D oumia, KOMTO ce M3MON3BAT B
moBedyeTo KuHa (OTTYK u Opangunara Ha LG Cinema 3D "). [lacuBHM oumna Ha exHa
Mapka 11e paboTH ¢ TeJIeBU30p OT Apyra Mapka, Te ca Baumo3amensemu. [lacuaure 3D
OYMJIa CBIIO Ca CPAaBHUTEITHO JIEKH U ynoOHH. Hsxon npousBoauTeNy npeaarat au3ai-
Hepckn 3D oumiia, KOMTO ce sIBSBAT HEpa3IHIMMH OT PEIOBHHU CI'BHYEBH O4mia. Morar
JIOpH J1a Ce HOCAT HaBbH, Thii KaTo npeiarat UV 3ammura..

-IlpeaumcTBa

[MacuBHO MONAPHU3NPAHUTE AUCIUIEH TPEJOCTABIT OTINYHO NPEIaBaHe HA [IBETOBETE
1 ca noOpu TpH mpeMaxBaHe Ha ghosting, KOETO ce IBJDKA Ha OTIMYHOTO OTXBBHPIISHE
MEX/Ly JIIBOTO U JISICHOTO 0KO. OCBEH TOBa, Thil KATO HE Pa3uynTa HAa TEXHUKATa Ha aKTH-
BEH 3aTBOP, rapaHTHpa cBOOOIHO oT TpenteHe 3D naxkupsBane. OumiaTa ca MHOTO JIEKH
U HE ce HYXJIAsT OT Mpe3apexaaHe Wi MOoAMsIHA Ha Oarepus - Taka MOXe Ja riejiaTe
KOJIKOTO JIBJIrO Touckare. [loHexxe B oumiaTa HiMa eJIEKTPOHHH KOMIIOHEHTH ,HAMa Ja
ce TIPHUTECHSBaTe OT EIEeKTPOMAarHWTHO W3TbuBaHe. M Hakpas, ThH KaTo oumiara ca
MTACHBHU TI0 TIPHPOJA, T Ca MHOTO €BTUHH, KOETO € 3HAUYUTENIHO PEJUMCTBO TIPEL OUH-
J1aTa ¢ akTHBEH 3aTBOP.

+ HAMa 3aMBIIIsIBaHe Ha 00pasza

+ Jleku eBTUHHU oumiia 6e3 Oatepuu

+ HAMa BPEIHU BBIHU

+ KauecTBo Ha kapTuHaTa - CMmymenus 1%

+ brua Ha BikaaHe - Beptukanno 26

+ bron Ha BikaaHe - Xopu3oHTamHO —free
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-HEJOCTATBHIUA

He u3o6pazssa Full HD 1920 x 1080,a na monosunara (1920 x 540). Paborara e B
TOBa ,4€ MOJSIPH3ALMATA € TIPe3peaoBa 110 XOPH30HTalIa, 3aTOBA U PE30JIIoNUsTa majga 2
ITBTH KOTaTo TJeJiaTe Npe3 OYMIaTa IMa MHOTO SICHO BUJIMMH MAJIKH YE€PHH MEXIypeno-
BH TOJIOCH.

B MomenTa Ta3u TexHosorus st nmpuiarat camo LG u Toshiba B TeneBusopute cu u e
[0-€BTHHA B CpaBHEHME C 0a3MpaHMTE HA OYMJIA C aKTUBEH 3aTBOP MWCIUICH. Bhhpekn
,de Bce Ollle UMa padoTa Mo Ch3aBaHETO Ha MacoBH 3D TeneBH30pH, BKIIOYBAIIN TEX-
HUKAaTa Ha IIaCHBHA IOJIIPU3aNUs, TS Ce HyXJae OT HIKOW OCHOBHH IIPOMEHH B Ha4MHa,
10 KOWTO M300pakeHMETO ce IMOKa3Ba Ha €KpaHa Ha TeleBH30pa. ToBa o3HaYaBa, 4e
TEXHOJIOTHATA BCE OIe € HeoOXOMMO U3BECTHO BPEME 3a Jja Ce pa3BHe HAITBIHO, IPEIH
Jla € TOTOBA J1a ce KOHKYpHpa ¢ 0a3upaHuTe Ha akTHBeH 3aTBopa LCD ¥ nia3mMeHu quc-
ney. B chI0TO Bpeme TS BeposTHO Lie ObJe orpaHuueHa 10 TBbpaure 3D deHose, Kou-
TO MOTraT Ja Ioxapyar eIuH Kyl Tapy 3a CKbIM 3D NpOKEKTOPH/IHUCIUIEH 32 CBOMTE
CHCTEMH 32 JOMAIIHO KHHO.

4.ABTOCTEPEOCKONMYHH Te1eBH30pH - 3D Ge3 ounia

ABTOCTEpPEOCKOITNYHH UCIUICH, TIOHIKOTa HApUYaHU B TEproBusta Auto 3D.

ABTOCTEpEOCKONMMYHMAT (GopMaT Ha TiefaHe He M3UCKBa o4mwia. B To3m ciydaii,
npe] JUCIUISs € MOCTaBeH CIIOi ¢ JeIoBHAHN QUATPU. Beska oT Jiemure mpenokpusa
HSAKOJIKO MHUKcena. IIopaau Ta3M NpHYMHA NMPOU3BOAMTENM Karto Tommba mOCTaBiT B
TO3U THII TEJIEBH30PH AUCIUICH ¢ JBOMHO MO-TOJsMA PE3OJIOLHMS - 33 J1a KOMIICHCHpAT.
Te3u IUCIIIEH HE ca MHOTO MPAKTHYHH, 3aIJ0TO M3UCKBAT Ch3/laBaHE Ha CIICLHAIU3Hpa-
HO ChIBp)KaHHE, KOETO CE& OCHOBaBa Ha MPOCICASIBAHETO HA OKOTO. 3HAYMTENHA 3aMasi-
HOCT U II1aBo0oiue ca 00110 CPelaHuTe CTPAHUYHH e(eKTH OT aBTOCTEPEOCKOMMYHHTE
JMCIUICH, KOUTO M3ION3BAT JICIIOBUIHY (DHITPH MU Iapanakc GapuepH.

Bwrpekn ,ue Bcekn 6u ce pagsan qa uma 3D TeneBusop Oe3 oumia, HCTHHATA €, 4e
BCE OILIE CME JOCTa Jajled OT Pa3loNaraHeTO Ha TEXHOJIOTHS 3a Ch3/[aBaHE Ha BUCOKO
kauecTBeHa 3D TeneBusms Oe3 oumia. B MHOTO OT MPOTOTUIUTE UM CEPHO3HH HEAOCTa-
TBIH, KaTO HalpHUMep MO-HHCKAaTa pa3ZeNUTeNHa CHOCOOHOCT Ha €KpaHa, OTKOJIKOTO
obukHOBeHnTe LCD 1 mna3menn 3D TeneBU30pH, KaKTO U MHOTO OTPaHUYEHUST 3pHTeE-
JIeH BI'BJ U pa3CTOsHUE 3a Tiieiane. OCBEH TOBa B MOMEHTA HE Ca MOIXOASIIN 32 HAKOJI-
KO 3puteny. TAXHOTO MoJoOpeHue e OTHeMe OIle HIKOJIKO TOJIMHH, Hpeau Aa MMa
HSKaKbB IIAHC 32 MacoBaTa ITOsIBa Ha BUCOKO KauecTBeH 3D aBTOCTEpeOCKONUUeH JHMCTI-
neit.

5. Pazmep Ha ekpaHa U 3pUTeJHA JMCTAHIUSA

OnTuManHuUAT pa3Mep Ha eKpaHa, Pe30IIONMATA Ha eKpaHa M JUCTAHIUATA Ha TIena-
He ca "Cserara Tpouma", koraro craBa Jyma 3a YCIEUIHO ch3faBaHe Ha Bammus 3D Home
Theater. ToBa e BaxHO &a ce pa3depe OT CaMOTO Hayajo,3a OJM3KO B3aHMMOCHCTBHUE
MeXIy TpuTe (GakTopa U ue TpsaOBa Aa ce mpeAnpHeMe LUIOCTEH MOAXO0/ 32 ONpeeNsHe
Ha onTHMaiHa HacTpoiika 3a 3D Ready cucremara Bu 3a momaiHo kuHo. [IpousBoaunTe-
JIUTE TIE BU KaXKaT, ue MO-TOJEMAT €KpaH BHHATH € mo-a00pe ... ue 1080p e mo-mobpe ot
720p u 3akymyBaHeTo Ha 70 mH4YOB TV BHHATH € 1M0-100pe OT MOKyIKaTa Ha "XmaB" 42-
HHYOB TEJICBU30p. 3a ChKaJIeHHe, TOBA € Jajied OT NCTHHATAa U MOXeE Jla BU CHECTH MHOTO
Iapy, KaTo MBApO m30epere ONTUMANHHAT 3a Bac 3D TeneBU30p, W NMpH OTYHMTAHE HA
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OTpPaHUYCHHATA, HATOKEHH OT OroJkera BH. [Ipean na ce moTomure B HACOKHTE 3a M300-
pa Ha oNTHMAaJeH pa3Mep Ha eKpaHa M Pa3CTOSHUETO Ha TJeJaHe 3a cleaBamusaT Bu 3D
TEJIEBU30p, HEKa CE CIPEM BHPXY OCHOBHHTE (haKTOPH, KOUTO BIHSAT BHPXY Bameto 3D
n3xuBsBaHe. KakTo cre pazOpanu Te3u, Iie ce HaJOXKH Ja W3BBPBUTE ABJIBI IBT J1a BU
MIOMOTHA J1a B3eMeTe MPaBIIHO PELIeHHe OTHOCHO Haif-1o0pus pasmep 3a 3D TeneBuzop
- CIIOpe]] BaIlIUTE W3MCKBAHUSI.

1. 3BAK/IIOYEHUE
1. IpuHnun Ha padora npu akTuBHaTa 3D TexHoOIUIrUsA

Cucremara Ha aktuBHuTe 3D HD TenBuzopu e nocnenoBarenna cucremMa, npu KosiTo
ce M3I0JI3BaT OYMiIa ¢ akTHBHHU 3aTBopH. Benuku 1080 nmuHMM OT mpeaiaranara pe3oto-
LU ce M3bYBAT OT TEJCBU3MOHHUS THCIUICH TUPEKTHO B OYUTE Ha 3pHTes, a HH(Dpa-
YepBEeH CHTHAJ OT JBETE CTPAaHH Ha OYWJIaTa OTBAps U 3aTBaps JisiBaTa W AsICHATa Jiema
Ha OYMJIaTa MPH M3KIIOUUTEITHO Obp3a CKOpocT. B pe3ynraTr Ha ToBa, MO3BKBT BB3IpHE-
Ma Te3u Obp30 nBrkeIu ce ‘kaapu’ karo 3D. Tyk e BaXHO na OTOCICKHM, Ye BCUUKU
MOJICIT OYMJIa C aKTHBHHU 3aTBOpH ca ¢ eTukeT Full HD 3D, Thii KaTo ¢ BakHA TOJIEMHU-
HaTa Ha PE30JIIONUATA — IMHUUTE, KOUTO CE M3IIBYBAT OT TEICBH30pH, TpsOBa aa ca 1080
Ha Opoif, 3a 1a U3MOA3BaTE TO3W TUIT OYHUIIA

2. [Ipunuun Ha padoTa npu nacuBHaTa 3D TexHOIUTUS

lomsma gact ot macuBauTe 3D HD TeneBnszopu M3Moi3BaT OHCIUICHHM MAHEIH HA
LG, kouto paborsr ¢ rtexuonorusita Film Patterned Retarder (FPR). Ilpu mest, 3D
e(eKThT ce Ch3JaBa KOrato oOpa3WTe ITOKAa3BaHU OTISBO M OTISICHO Ha IPHEMHHUKA ce
riefaT ¢ NOJIPU3WpaHd odwia. B To3m ciywai, BMecTo IiiemaHero Ha Obp3a
MOCJIEIOBATEIIHOCT OT ‘aKTUBHHU KaJIpH, CUCTEMaTa U3IO03Ba pe3odius ot 540 muHuu
3a BCSKO €JHO OT OYMTE, a MO3BbKBT Bh3npueMa 3D o6pasu ¢ Bucoka pesomonus. Tosa
MIPaBH OYMIIATa, KOUTO CE M3II0I3BAT MO-EBTHHH, TO-JEKH, U MO-YI00HN.

CpBeTHTE Ha CIEIHATHCTHTE NpU W300p Ha MOIXOIAIIaTa 3a BameTo J00po
HACTPOEHHE TEXHOJIOTHS, € a CPABHUTE YCEIIaHEeTO IPH TJIeJJaHe C PA3IHNIHUTE MOJETH
OumMIIa, a CJIe] TOBAa Jla HalpaBUTE CBOA M300p Ha 0a3ara Ha Mo-7IoOpara 3a BallUTe
(MHAHCOBU BB3HOXKHOCTH IieHa. V[300pBT MoOXe Ja Bapupa OT ‘TAcHUBHUTE MOJEIH
Vizio Theater 3D u LG Cinema 3D mo ‘axtunute’ mozmenu Sharp Quattron LCD wim
Panasonic Viera Plasma.
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SPECIFICS OF CONTEMPORARY ARMED CONFLICTS
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Abstract: This report addressing future military operations, which are expected
to be based exclusively on new technologies, information, accuracy, speed, skills and
preparation for taking informed decisions and establishment of arrangements for their
implementation

Keywords: armed conflicts, new wars.

The fact is that in the last twenty years objectively reduces the number of military
and armed conflicts in the world, the number of victims in these conflicts, the number of
military coups and cases of genocide. Projections show undeniable, however, that future
wars will be for energy resources / oil and gas, but especially for water / for winning
economic superiority to achieve strategic advantages. Projections show undeniable,
however, that future wars will be for energy resources /oil and gas, but especially for
water/ for winning economic superiority to achieve strategic advantages. Meanwhile, in
medium and long term is expected to remain likelihood of traditional forms of war and
armed conflicts in the modification of the objectives and content to hold short operations
to achieve limited political objectives by operating a small, but high combat capabilities
contingents. They are not excluded cases of return of rivalry for regional supremacy, use
of armed actions in “unfreezing” of the “frozen” conflicts and emergence of new forms
of traditional military conflicts.

In the next ten years, non-traditional forms of conflict will become traditional at the
dominance of low-scale conflict, led to brutal and violent methods, particularly with
regard to the civilian population.

New wars have a logic that is different from the logic of what I call ‘old wars’ — the
idea of war that predominated in the nineteenth and twentieth centuries. In the original
version of the argument, | derived this logic from the differences between old and new
wars in actors, goals, methods and forms of finance. These are:

- actors: Old wars were fought by the regular armed forces of states. New wars are
fought by varying combinations of networks of state and non-state actors — regular armed
forces, private security contractors, mercenaries, jihadists, warlords, paramilitaries, etc.

- goals: Old wars were fought for geo-political interests or for ideology (democracy
or socialism). New wars are fought in the name of identity (ethnic, religious or tribal).
Identity politics has a different logic from geo-politics or ideology. The aim is to gain
access to the state for particular groups (that may be both local and transnational) rather
than to carry out particular policies or programmes in the broader public interest. The rise
of identity politics is associated with new communications technologies, with migration
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both from country to town and across the world, and the erosion of more inclusive (often
state-based) political ideologies like socialism or post-colonial nationalism. Perhaps most
importantly, identity politics is constructed through war. Thus political mobilisation
around identity is the aim of war rather than an instrument of war, as was the case in ‘old
wars’.

- methods: In old wars, battle was the decisive encounter. The method of waging
war consisted of capturing territory through military means. In new wars, battles are rare
and territory is captured through political means, through control of the population. A
typical technique is population displacement — the forcible removal of those with a
different identity or different opinions. Violence is largely directed against civilians as a
way of controlling territory rather than against enemy forces.

- forms of finance: Old wars were largely financed by states (taxation or by outside
patrons). In weak states, tax revenue is falling and new forms of predatory private
finance include loot and pillage, ‘taxation’ of humanitarian aid, Diaspora support,
kidnapping, or smuggling in oil, diamonds, drugs, people, etc. It is sometimes argued that
new wars are motivated by economic gain, but it is difficult to distinguish between those
who use the cover of political violence for economic reasons and those who engage in
predatory economic activities to finance their political cause. Whereas old war
economies were typically centralising, autarchic and mobilised the population, new wars
are part of an open globalised decentralised economy in which participation is low and
revenue depends on continued violence.

The implication of these differences is that, whereas old wars tended to extremes as
each side tried to win, new wars tend to spread and to persist or recur as each side gains
in political or economic ways from violence itself rather than ‘winning’.

The most common criticism of the ‘new wars’ argument is that new wars are not
new. It is argued that the Cold War clouded our ability to analyse ‘small wars’ or ‘low-
intensity wars’, that many of the characteristics of new wars associated with weak states
can be found in the early modern period and that phenomena like banditry, mass rape,
forced population displacement, or atrocities against civilians all have a long history.

Of course this is true. Many of the features of new wars can be found in earlier wars.
Of course the dominance of the East-West conflict obscured other types of conflict. But
there is an important reason, which is neglected by the preoccupation with empirical
claims, for insisting on the adjective ‘new’.

Critics of the ‘new wars’ thesis often concede that what is useful about the analysis
of ‘new wars’ is the policy implication of the argument. But this is precisely the point.
The term ‘new’ is a way to exclude ‘old’ assumptions about the nature of war and to
provide the basis for a novel research methodology. The aim of describing the conflicts
of the 1990s as ‘new’ is to change the way scholars investigate these conflicts and thus to
change the way policy-makers and policy-shapers perceive these conflicts. Dominant
understandings of these conflicts that underpin policy are of two kinds.

On the one hand, there is a tendency to impose a stereotyped version of war, drawn
from the experience of the last two centuries in Europe, in which war consists of a
conflict between two warring parties, generally states or proto-states with legitimate
interests, what I call ‘Old Wars’. This term refers to a stylised form of war rather than to
all earlier wars. In such wars, the solution is either negotiation or victory by one side and
outside intervention takes the form of either traditional peace-keeping — in which the
peace-keepers are supposed to guarantee a negotiated agreement and the ruling principles
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are consent, neutrality and impartiality — or traditional war-fighting on one side or the
other, as in Korea or the Gulf War.

On the other hand, where policy-makers recognise the shortcomings of the
stereotypical understanding, there is a tendency to treat these wars as anarchy, barbarism,
ancient rivalries, where the best policy response is containment, i.e. protecting the
borders of the West from this malady. The use of the term ‘new’ is a way of
demonstrating that neither of these approaches are appropriate, that these are wars with
their own logic but a logic that is different from ‘old wars’ and which therefore dictates a
very different research strategy and a different policy response.

In other words, the ‘new wars’ thesis is both about the changing character of
organised violence and about developing a way of understanding, interpreting and
explaining the interrelated characteristics of such violence.

Evolution in the global environment inevitably resulting in a change in the strategic
security concepts. In terms of participants conflicts continue to be classified into three
broad groups:

- Interstate;

- Internal state;

- Conflicts with non-state actors.

At first sight nothing new, but in fact there are serious changes in the probability of
occurrence of different categories of conflict, geo-spatial parameters of these conflicts,
especially in the forms and how to use armed force to resolve them.

The likelihood of inter-state conflicts as a whole decreases as the main reasons for
this trend is of a different nature. On the one hand influenced by the inability of
recurrence of acute bipolar confrontation and achieved military superiority of NATO,
discouraging any conventional strategic threats. On the other hand the risk of
unpredictable consequences for regional and global stability, and criminal actions against
those who would provoke interstate conflicts also reduce the likelihood of their
occurrence. The probability of causing internal state conflict increases because of
increasing globalization associated with cultural conflicts, irrational and inefficient
management, as well as the expansion of the environment in which destabilizing groups
can operate.

Conflicts between state security structures, on the one hand, and non-state actors,
mainly in the face of terrorist organizations and groups are expected to increase in
quantity and to sharpen as opposition. In this sense, connected result is expected to
increase the importance of the role of armed forces in the fight against terrorism -
domestic and foreign, especially when he is pursuing strategic impact of their actions.

Regardless of the outlook, unfortunately do not change the fundamental causes of
the war. Famous are the 9 reasons cited by General James Dubik, not war disappear in
the foreseeable future:

The reasons for the war are stored in the human heart. Always and everywhere
hatred, envy, power, greed, and other qualities of human nature led to wars.

The war - is the realm of emotions. The success of the war depends on emotions, as
only emotional charge causes people to attack each other.

War - it is a conflict of desires of various people, nations, states, etc.

War has always been ambiguous. The real reasons for the war are often false.
Everyone sees only an enemy that wants to see. War - it is not only the use of force, but
the threat of force.
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War perfected the art of killing. Any military conflict led to the development of
sometimes incredibly fast, military equipment and military art.

War - is a continuation of politics by other means (here Dubik quotes the author of
this aphorism - Carl von Clausewitz).

In the war - has its own logic. Having begun the war acts according to its laws and
forms new laws. It radically changes the lives of the affected countries, nations and
people.

War lives in the collective memory. People unconsciously assess the world based on
the experience of previous wars.

The war can only end in two ways: its decision to terminate or complete exhaustion
of the warring parties.

However, understanding changes to win. Today is not enough to break the army of
the enemy or occupied territory. If the first military phase is short and firm in your
results, the next phases of recovery and development may continue for decades. All this
puts the other requirements and conditions the international community.

The philosophy of keeping future war is based on general and preventive approach
to the whole range of potential missions focusing on impact will be placed more on
general and causes than on private and symptoms of threats. These changes entail the
need for related radical changes in military concepts and doctrines of preparation and
conduct of the war, and from there to the development and operational use of military
forces.

Military power in these conditions is determined by access, speed and information
sharing. Modern warfare becomes network-centric military operation in conceptual
reflection of the information age. In practice, this means the application of emerging
tactics, procedures, techniques and technologies in a network operated forces to create an
undeniable military superiority.

The nature of future war will undoubtedly be directly affected by the development
of modern technology. In technical and technological spectrum that war can be
distinguished three levels. In the upper level of the spectrum fall rocket-cosmic forces
that are high-tech and super expensive. Construction and maintenance of this type of
forces is within only countries recognized as major players in the global geopolitical
space. The average level of technical spectrum includes conventional armies that recently
strengthened its versatility, while becoming more and more expensive. In the lower level
of the spectrum covered terrorist groups armed with automatic weapons, difficult to
predict as goals and objectives, building actions on the principle of "minimum resources
for maximum damage to the enemy." From a technical and technological point of view
an essential feature is the fact that the fight against modern terrorism is complicated due
to the increased probability of getting access by terrorists to specialized technology and
weapons.

In the future war is expected to lead dynamic, high pace and intensity operations
covering large spatial, geographic and climatic areas and expanding into outer space.
Precision weapons resembling a destructive force to tactical nuclear weapons will be
used from the start of the war to destroy similar weapons systems for command and
control of objects of air defense and operational-tactical groupings opponents.
Expectations are that the tactical battle will be short and explosive increasing intensity.
Typical operations in the conduct of future war are also the absence of front-line

377



command and management difficulties, sudden and quick maneuvers, complex structured
defense, strong information integration.

Existing basic principles of warfare as determining the geographic areas of
responsibility, the overwhelming use of conventional ammunition, melee, physical
protection, huge stocks, vertical links of control in the future likely will be replaced by
functional areas of responsibility, precision munitions strikes in depth information
protection, flexible and focused logistics, network management environment.

In future war acquire essential information and psychological operations. They are
expected to be held during the preparatory period and during the exchange of firing
strokes in order to achieve information and psychological superiority over the enemy of
the theater of operations to weaken his resistance and will to win and ensure effective
command and control in the common system of fighting. The success of ongoing
operations will increasingly depend on the established conditions for efficient operation
in saturated information environment, allowing commanders to analyze the battle space
in real time, to communicate, share design information and knowledge with its allies and
partners to take appropriate solutions in the shortest possible time.

The manifestation of a new organization of armed struggle is bound to create a
unique approach to conducting operations with united forces. This type of operations are
designed around the basic principles of network-centric operation, resulting increasing
the quantity and quality of shared information between operating in a flexible network
forces; sharing situational awareness to generate a unified operational picture of the
situation and the implementation of a new type of cooperation and auto-synchronization;
increasing the speed of command and sustainability of systems for command, control and
as a result increase efficiency.

Network-centric  organization, understanding and behavior become guiding
principles for the forces and necessary for the successful conduct of operations, based on
the effect. These principles include:

- Struggle for information superiority through initial timeliness, accuracy and
consistency of information;

- Shared understanding of unified operational picture of the battle space and build a
network system;

- Increase the level of initiative of subordinates to increase responsiveness and pace
of operations;

- An increasing convergence of intelligence, operations and logistics to achieve
precise effects;

- Exchange of information with the forces and effects, reducing the need for
concentration of powers in certain geographical areas;

- Increase the pace and speed of movement in the battle area of improving protection
and zhivuchestta forces; access sensors in depth by expanding the use of remote sensors
in a network deployment; constant intelligence, surveillance and use of sensors as part of
a maneuver to gain information superiority;

- Elimination of procedural boundaries of the Armed Forces to conduct combined
operations at lower levels and achieve the desired effects;

- Speed of command by processes and procedures, creating informational
advantages and superiority in decision-making.

Summarizing the main features of future war can say that it will be a machine, not
man-oriented, in shapes resulting from technology but not from organizations with an
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emphasis on deterrence warfare instead of engaging in destructive battles set of industry-
technological, rather than the command-administrative basis.

In conclusion it can be said that future military operations is expected to be based
exclusively on new technologies, information accuracy, speed, skills and preparation for
making informed decisions and establishment of arrangements for their implementation.
Implemented swiftly in the planning of their own forces, these features will bring the
expected benefits in the battle area, and new technologies will be fundamental and
decisive weapon with the help of which will win wars and to defend peace. The
realization of all this, however, brings its predizvikatelstva- political, as confidence
between the allies, or constraints on the spectrum kontseptsionni example of the need for
a comprehensive review of existing military doctrines and philosophies of warfare,
command, such as the inevitable fundamentally change the traditional hierarchical model
of decision-making and more.
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ABSTRACT: A methodology was developed to assess lethality and collateral
damage for the Focused Lethality Munition (FLM) program. FLM is a new
nonfragmenting, precision-guided weapon with damage effects mechanisms that differ
from the principal fragmentation damage effects for traditional weapons. To date,
guidelines to determine lethality, based on mannequin test data, have not been
articulated for nonfragmenting warheads such as FLM. Medical and military
documentation was surveyed to derive lethality criteria for four FLM damage effects
mechanisms and establish guidelines to address combination effects. The criteria were
successfully applied to assess FLM military utility and preliminary validation of the
procedures was conducted. Future plans include further augmentation of the model as
additional data from program office continuation testing and operational weapon use
become available.

KEYWORDS: Lethality; collateral damage; mannequin test data; focused lethality
weapon; wound severity assessment.

The Focused Lethality Munition (FLM) program was conducted to assess the
military utility of a focused-lethality precision-guided weapon. In the modern urban
battle space, adversaries routinely place legitimate military targets near civilians or
objects such as hospitals and churches protected under the Law of Armed Conflict. The
ability to use air power for targets requiring minimal collateral damage is currently
limited by the weapon fragmentation effects of available air-to-ground weapons, which
can cause significant collateral damage. The FLM weapon was designed specifically to
address high-value target prosecution, while minimizing collateral damage outside the
focus area.

The FLM weapon combines two technologies to offer a more localized Kkill
mechanism compared with the current steel case warhead, which has a fragmentation
effect of 2,000 feet or more.1 First, the multiphase blast explosive technology uses
tungsten fill to increase the explosive weight and enhance nearfield blast, as compared
with conventional highexplosive fills. Second, the case surrounding the tungsten fill is
composed of carbon fiber, which requires less energy to rupture than a comparable steel
case. Upon detonation, the composite breaks into small, nonmetal fibers, thereby
minimizing warhead fragmentation effects The FLM warhead is integrated into the Small
Diameter Bomb | in place of the current warhead.
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The FLM warhead has the same weight, center-of-gravity tolerances, and outer mold
line as the Small Diamete Bomb I, and operators use the same mission planning tools.
The only modifications include incorporation of FLM weaponeering characteristics and
collateral damage estimation calculations.

Science Applications International Corporation (SAIC) provided FLM assessment
support to the United States (U.S.) Central Command from February 2007 through May
2008 under the Trusted Agent contract, with weaponeering expertise from the Decisive
Management Professionals International (DMPI) subcontractor. The assessment team
collected FLM lethality, collateral damage, and accuracy data during five static
detonation events at Eglin Air Force Base, Florida, and 11 F-15E live-fly events at White
Sands Missile Range, New Mexico. Primary data sources included human surrogates
(i.e., full-weight mannequins, gel men, wooden dummies, and blast test devices) arranged
in operationally realistic scenarios (Figure 1).

Figure 1. FLM test setup

PROBLEM DESCRIPTION

Mannequins and blast test devices provide a readily available and cost-effective
mechanism to address damage incurred during weapons tests. However, they do not
provide a definitive means to determine lethality because mannequins are not living.
Some damage can be observed (e.g., severed limbs). Many other types of injuries are not
directly visible (e.g., internal injuries) and must be inferred to estimate the impact on
lethality. To date, guidelines to determine lethality, based on mannequin data have not
been articulated for nonfragmenting warheads such as FLM. Whereas the principal
damage effects mechanism for traditional weapons is fragmentation, FLM damage results
from a combination of other factors:
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- Blast pressure impulse exerts G-forces on the body that can damage the spine,
neck, and appendages.

- Blast overpressure can compress and damage airfilled structures, such as the lungs,
ears, and gastrointestinal tract.

- Thermal effects can burn the skin and respiratory structures.

- Secondary weapon component debris, though minimal for FLM, can penetrate the
organs and soft tissues.

To assess FLM military utility, a set of lethality guidelines was developed and
applied for nonfragmenting warheads, based on research of medical and military
literature.

DEVELOPMENT OF THE SOLUTION

To develop a methodology to determine lethality for nonfragmenting weapons, the
definition of a ‘‘serious/ lethal’” wound was first tackled. The Joint Munitions
Effectiveness Manual (JMEM) Weaponeering System, the standard U.S. Armed Forces
weaponeering tool, does not directly define a serious/lethal wound (JTCG-ME 2006;
DIA 2003). However, it is widely accepted throughout the targeting and assessment
community that serious/lethal is a wound category between the JIMEM serious (i.e., one
that requires hospitalization) and lethal (i.e., one that causes immediate death) categories.
Thus, a serious/lethal wound is characterized by sufficient injury to cause death within 4
hours of the kinetic event when competent medical attention is unattainable.

Second, attention turned to the Department of Defense (DoD) severity scale to
identify the numbers and types of severity categories needed (Chairman of the Joint
Chiefs of Staff 2006). The DoD severity scale is used to describe personnel injury during
battle damage assessments by the DoD. The DoD scale classifies the severity of human
wounds into one of five categories:

- deceased (lethal)

- very serious (life is imminently endangered)

- serious (immediate concern, but no imminent

- danger to life)

- incapacitated (hospitalization required)

- not seriously injured (no wounds or minor injuries that do not require
hospitalization)

A similar five-category scale was developed for FLM purposes: lethal, severe,
moderate, light, and no injury (Rows A and B in Figure 2). For FLM assessment
purposes, the DoD category for not seriously injured was subdivided into light and no
injury to facilitate calculation of the collateral effects radius (distance associated with P #
.10 of serious/lethal wound to a standing human) and the risk estimation distance
(distance associated with P # .001 of human injury, considering posture, warning level,
and terminal ballistic condition of warhead). Further, the DoD categories for deceased
and very serious were combined into a single category representing lethal, on the basis of
the JMEM description of serious/lethal wounds. All of the categories were color coded,
with red for lethal and blue for no injury, for ease of interpretation.

Third, the medical and military literature was researched to clarify the individual
damage effects mechanisms for FLM and to establish criteria for each of the five
categories in the FLM wound severity scale.
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Blast pressure impulse effects. Blast pressure impulse is the primary damage effect
mechanism for FLM. Observations of full body translation caused by the pressure
impulse of kinetic events in recent combat operations indicate a relationship between the
distance the human body is propelled and the severity of the injury incurred (JTCG-ME,
2006).2 Thus, the FLM wound severity ratings were linked to distance propelled to
provide criteria for assessing impacts of blast pressure impulse (Row C in Figure 2)

A FLM Scale Lethal No Injury
B DoD Scale Incapacitated
C | Distance P lled o
istance Propelle: (dog
Blast Overpressure Moderate
Percent Lung Area > 10%
D Contusion but < 50%
Blast Overpressure Some
Qualitative Severity moderate
Level inji injury
M%gmg
E Thermal Injury degree
Severity 1510 25%
3" degree. 2 to 10%
Less Simple
Required i
F | Secondary Debris urgen;o 0 ibciel cars
Wound Treatment sHrieny

survival

Figure 2. FLM severity scale components

- Humans propelled a distance of 10 or more feet suffer sufficient G-forces to
produce very serious or lethal injury, corresponding to the FLM lethal category. The
cause of death in these instances is cardiac arrest, severe neck or spinal injury, severe
brain trauma, or traumatic amputation of a major limb (arm or leg).

- Humans propelled more than 5 but less than 10 feet suffer serious injury,
corresponding to the FLM severe category. Injuries may include brain concussion,
hemorrhaging of the brain and vital organs, severe ligament damage, and bone fractures.

- Humans propelled between 1 and 5 feet either suffer no injuries or are
incapacitated for a short period, depending on the geometry of the impact. The injuries
sustained correspond to the FLM moderate, light, or no injury categories.

The primary factor differentiating among these three categories is the portion of the
body taking the brunt of the impact. A higher severity rating of moderate is assigned if
the body falls head or face first or impacts another stationary object such as a wall or
vehicle. In some rare cases, humans propelled less than 5 feet receive serious injury
requiring extended medical attention (often associated with blunt trauma from impacting
a hard surface or object).

Blast overpressure effects. Blast overpressure is a secondary human lethality
mechanism for FLM. Blast overpressure produces a crushing effect on the human body,
potentially causing severe injury to the lungs, ears, other organs, and soft tissue (Pennardt
2007). Blast overpressure lung injury creates contusions that cause hemorrhaging,
swelling, and fluid accumulation, leading to labored and progressively less efficient
breathing (De Lorenzo and Porter 1991). Additional symptoms include disturbances in
consciousness, small strokelike symptoms, and bloody sputum. Use of cardiopulmonary
resuscitation or mechanical respira tors on individuals with blast overpressure lung
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injuries may release air bubbles into the bloodstream, which can cause severe injury or
death if they reach the heart or brain.

Figure 3. Blast test device

Blast test devices are frequently used to gather blast overpressure data during
weapons effects tests. A blast test device is a rigid cylindrical device about the size of a
human torso that measures external pressure loading due to blast overpressure (Figure 3).
Measurements obtained from four pressure transducers evenly spaced around the
circumference of the cylinder at midheight represent the pressure felt on the chest, right
side, left side, and back of a human thorax. Each measurement is saved as a separate data
file constituting a pressureversus- time trace for a given location on the blast test device.
Data are then entered into the INJURY 8.2 software program to predict lung injury from
blast overpressure.3

The FLM wound severity ratings were correlated to two different types of blast
overpressure estimates provided by INJURY 8.2 (Row D in Figure 2). Qualitative
estimates provide labels for an easy-toread designation of the severity of injury expected.
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Quantitative estimates provide probabilities associated with the degree of lung contusion
expected, as characterized by the percentage of total lung surface area contused (directly
related to lung hemorrhage).

INJURY 8.2 output (probability)

Example Severe  Moderate  Slight/trace  No injury
Case 1 0.00 0.01 0.16 0.84
Case 2 0.05 0.42 0.23 0.30
Case 3 0.40 0.40 0.15 0.05

Table 1. INJURY 8.2 output for blast overpressure damage

In general, the FLM severity category associated with the highest INJURY 8.2
probability indicates the most likely severity of injury, following the JIMEM 50-percent
lethality criterion rule:

- Any category associated with an INJURY 8.2 probability greater than .50 was al-
ways selected as the final severity category (e.g., no injury for Case 1 in Table 1).

- In cases where none of the probabilities exceeded .50, the team located the largest
probability and inspected the probability in the next most severe category. If the com-
bined values produced a probability greater than .50, then the more severe category was
selected. If the combined values failed to produce a probability greater than .50, then the
category with the largest value was selected for the final rating (e.g., moderate for Case 2
in Table 1).

- In the case of a tie, the more severe category (e.g., severe for Case 3 in Table 1) was
always selected.

- If the INJURY 8.2 severe category met the criteria described in the preceding para-
graph, an FLM rating of lethal was always assigned if the probability was .50 or greater;
otherwise, the FLM rating remained at severe.

Thermal effects. Thermal is a secondary human lethality mechanism for FLM. The
severity of thermal injury or burns is characterized by (a) degree, based on the severity of
the tissue damage that may extend to the underlying fat, muscle, or bone; and (b) amount
of body surface area involved. Burn degree is designated as either first-degree (redness
and swelling in the outermost layers of skin), second-degree (redness, swelling, and
blistering, with damage extending beneath epidermis to deeper layers of skin), or
thirddegree (full-thickness burn that destroys the entire depth of skin, causing significant
scarring).

Amount of body surface area involved is expressed in terms of the ‘‘rule of nines’’
used by health-care professionals for adult burn patients (Arizona Burn Center 2008). For
the rule of nines, each arm with its hand included constitutes 9 percent of the body sur-
face area; the front of each individual leg with its foot is 9 percent; the back of each
individual leg with its foot is 9 percent; the chest is 9 percent; the abdomen is 9 percent;
the back is 9 percent; the buttocks are 9 percent; the face, back of the head, and neck are
9 percent; and the genital area (perineum) is 1 percent.
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Burns involving the hands, feet, face, eyes, ears, or genitals are considered especially
critical because the skin is thinner. To account for this fact, a weighting scheme was
applied to the traditional rule of nines (Figure 4).

Figure 4. Weighted rule of nines

Whereas hands and feet are normally lumped in with their limbs, ratings were as-
signed for each limb and additional values for each hand or foot. Thus, maximum values
of 9 percent were applied to each arm (4.5 percent for the front and 4.5 percent for the
back), 3 percent to each hand (1.5 percent for the front and 1.5 percent for the back), 18
percent to each leg (9 percent for the front and 9 percent for the back), and 3 percent to
each foot (1.5 percent for the top and 1.5 percent for the bottom). The genitals and the
face were assigned double values—9 percent for the face alone and 2 percent for the
genitals. Altogether, the weighting permitted an increase of up to 17.5 percent of the total
body surface area burned if critical body parts were affected.

Taken together, the burn degree and percentage of body surface area affected are
used to identify burn severity:

- Minor burns are (a) first- or second-degree burns covering less than 15 percent of
an adult’s body or (b) third-degree burns covering less than 2 percent body surface area.
Minor burns, which may be treated at home or in a doctor’s office, are linked to an FLM
severity rating of light (Row E in Figure 2).

- Moderate burns are (a) first- or second-degree burns covering 15 to 25 percent of an
adult’s body or (b) third-degree burns covering 2 to 10 percent body surface area. Mod-
erate burns, which should generally be treated at a hospital, are linked to FLM severity
ratings of severe or moderate.

- Major burns are (a) first- or second-degree burns covering more than 25 percent of
an adult’s body or (b) third-degree burns covering more than 10 percent body surface
area. These burns are the most serious and should be treated in the specialized burn unit
of a hospital, correlating to an FLM severity rating of lethal (Thivierge 2008).
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Secondary debris penetration. A tertiary human lethality mechanism for FLM is
secondary debris, either from weapon components or objects in the area (e.g., vehicles,
buildings, and other objects). Secondary debris may contribute to lethality within the
target area; however, there are no reliable methods or models to predict the effects of
secondary debris for all target environments. The criteria in Row F of Figure 2 were
developed for FLM severity ratings of secondary debris penetration.

Criteria for the lethal category were based on the following considerations. Wounds
that penetrate the skull are usually immediately lethal. Very serious wounds that require
immediate treatment include injuries that disturb consciousness, breathing, the airway, or
circulation; major injuries to the head or torso; or major hemorrhaging. For example,
major hemorrhaging is generally the imminent threat for most wounds involving the
abdomen and chest because they house the vital organs (Owen-Smith 1981). Shock,
which is considered very serious and requires immediate treatment, can arise from major
muscle damage, especially when associated with a major fracture, severe burns, major
hemorrhaging, multiple wounds, and pericardial injuries.

The remaining FLM severity categories represent less serious injuries. Injuries that
require surgery or intensive medical care, but will not cause death if delayed, received
FLM ratings of severe (e.g., weapon component debris penetrates the abdomen but does
not affect any internal organs). Injuries that require medical care, but can be managed by
simple treatment and dressing provided in a medical care facility, are categorized as
moderate (e.g., abdominal debris that causes moderate bleeding). Injuries that can be
treated by self-help are categorized as light (e.g., small surface wounds) (Owen-Smith
1981).

Finally, after researching the individual damage effects mechanisms for blast
pressure impulse, blast overpressure, thermal, and secondary debris penetration,
guidelines were established for estimating combined effects. The postdetonation
condition of an individual is not always caused by only a single mechanism.
Combinations of effects may cause multiple injuries that can lead to a higher severity
rating than would be associated with any one injury by itself. The following factors were
considered when addressing combined effects for mannequins with multiple injuries:

- amount of potential blood loss

- location of injuries, with the head, chest, abdomen, and genitals being the most
vulnerable in the case of blunt trauma and penetration injuries

- head injuries combined with other injuries

- injuries affecting the airway or respiratory system

- injuries combined with major burns

For the FLM program, the overall severity level was assigned on the basis of the
highest severity level of the individual sustained injuries. For example, if blast pressure
impulse was moderate and thermal injury was severe, the overall severity rating was
severe. If there were multiple injuries at the same severity level, that severity level was
assigned. The question of whether multiple injuries at the same severity level translate
into a higher overall severity level has not been adequately resolved.

CRITERIA APPLICATION
After each FLM test event, photographs of the test site were taken for comparison to
pretest setup, displacement of the mannequins from their original positions measured,
and extent of any damage (e.g., burns, punctures, missing limbs) thoroughly documented
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to enable application of the preceding criteria. The criteria for blast pressure impulse,
thermal damage, and combination effects resulting from these two damage effects
mechanisms were successfully applied. Data for blast overpressure were collected but not
used because of data corruption. The collected data did not meet the quality parameters
for input into INJURY 8.2. Secondary debris effects were documented for completeness
but not included in the scoring because of the unpredictable and unrepeatable nature of
secondary debris.

Of the two damage effects mechanisms assessed, thermal presented the most
challenges. Application of the criteria for blast pressure impulse was relatively
straightforward because it primarily involved simple measurement of the distance each
mannequin was propelled. Assessing thermal damage to the skin on mannequins entailed
determining the degree of the burn, the percentage of body surface area affected, and the
specific body parts burned. FLM thermal injuries may result from fire associated with the
explosion or from the tungsten fill of the warhead. Tungsten can potentially cause
significant thermal injury when it impacts the skin because of the high temperature and
velocity of the tungsten at the time of impact. The chief difficulty was translating
guidelines developed for human burns to evidence obtained from mannequins, which
cannot exhibit the same thermal effects as humans because they do not have skin.

During the initial static tests, primary reliance was on observations of thermal effects
in commercially butchered pigs to identify applicable thermal guidelinesfor mannequins.
These guidelines were based on the professional expertise of Reddoch Williams, M.D.4
By his estimations, if the skin was covered with a significant layer of tungsten (i.e., no
skin visible underneath), the burn was classified as third degree. A moderate layer of
tungsten (i.e., skin barely visible underneath) led to a classification of second-degree
burns. A light dusting of tungsten (i.e., skin clearly visible underneath) was classified as
first-degree burns.

+| First Degree

- ﬁ/
.

Figure 5. Burns in mannequins
When applied to mannequins, these guidelines translated into third-degree burns if
the surface of a mannequin was charred with the outer layer of rubber cracking. When
the surface of the mannequin presented a gritty gray-to-black appearance to the point
where the discoloration and grit could not be removed by wiping, the mannequin was
characterized as having second-degree burns. When the surface of the mannequin
presented a gritty gray-to-black appearance, but the discoloration and grit could be
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removed by wiping, the mannequin was characterized as having first-degree burns.
Figure 5 provides examples for each degree of burn.

When assigning thermal severity ratings, the severity level was increased if the
injuries were associated with the respiratory system or eyes. Burns to the faces of
mannequins were recorded and assessed for airway burns by degree of charring to the
mouth and nose and for burns to the eyes by degree of charring or tungsten on the eye
area. There was no method to directly determine thermal inhalation and vascular injuries
to mannequins.
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Figure 6. Sample validation slide

CRITERIA VALIDATION

Two methods were used for preliminary validation of the criteria and assessment
procedures. Both techniques provided considerable support for the validity of the FLM
severity criteria.

Logistic regression analysis. First, the results of a logistic regression model provided
initial confirmation for the legitimacy of the lethality evaluation criteria. The logistic
regression analysis was conducted to provide supporting evidence for the
lethality/nonlethality cutoff distance the team estimated based on visual observation of
the outcome for each mannequin (i.e., criteria were applied to derive a lethality rating for
each mannequin and then the results were visually inspected to determine the distance
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representing the cutoff between lethal and nonlethal). For a more objective, mathematical
approach, a logistic regression analysis was completed—a statistical technique was used
to predict lethality, based on distance from the impact. The analysis included 64 FLM
test articles (32 designated as lethal and 32 designated as nonlethal). The mathematical
model obtained from the logistic regression correctly categorized 59 of 64 cases (92
percent). Further, the predicted cutoff distance between lethality and nonlethality exactly
matched the distance determined on the basis of visual inspection alone. The orderliness
of this outcome lends credence to the validity of the underlying procedures used to
determine lethality.

Independent application of criteria. Second, an independent verification of criteria
application was conducted to address validity. Two people with no previous connection
to the FLM program were asked to provide independent lethality ratings for a sample of
20 mannequins (12 lethal, 1 severe, 2 moderate, 2 light, and 3 no injury). The
independent assessors had several days to review the FLM severity criteria and
descriptions before individually completing the validation task. A briefing provided
background information on the test setup, the targets, and the collateral concerns;
depictions of the pre- and post-test layouts; and a separate slide for each mannequin with
pre- and posttest photographs, descriptions of injuries, distance the mannequin was
propelled, and thermal injury data (degree of burn, percentage of body surface area
affected, and body parts burned) (Figure 6). The independent assessors provided ratings
for blast pressure impulse, thermal effects, and overall lethality as well as descriptions of
their rationale for each rating.

The kappa statistic for inter-rater agreement was .76, a value that indicates
““excellent’” agreement among the three sets of ratings for the sample of 20 mannequins
(Fliess 1981). When disagreements occurred, the independent assessors tended to assign
more severe ratings. In particular, the independent assessors experienced difficulty
deciding whether to assign moderate, light, or no injury ratings when the body was
propelled 1 to 5 feet. They had trouble evaluating the critical deciding factor of impact
geometry for these cases, in part because it was difficult to discern from photos alone
whether the body had been thrown face first or simply fell forward after the blast.

FUTURE PLANS

The criteria provided a defendable and repeatable approach to determine lethality for
nonfragmenting, precision-guided weapons such as FLM. The FLM operational manager
at the U.S. Central Command was able to use the final report, delivered in May 2008, to
provide a military utility recommendation for the FLM weapon and develop future plans.
As additional data from program office continuation testing and operational weapon use
become available, it is expected that the methodology will be augmented. The
methodology presented in this article represents the preliminary development,
application, and validation of procedures and guidelines. With additional research and
data, the methodology can easily be expanded to provide robust and repeatable
procedures. Several focus areas for the future include:

- development and verification of more concrete guidelines for thermal effects

- instrumentation with blast test devices that meet specifications for use with
INJURY 8.2, with attention to proper setup (e.g., anchoring to prevent tip over during
blast; coating of pressure sensors and wires for sufficient protection against flames, heat,
tungsten, particles, and light)
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- use of autopsy reports for definitive determination of lethality

- more robust validation of lethality determinations (including initial decisions
regarding damage effects and criteria application).

- overall enhancement of criteria to boost specificity and eliminate as much
subjectivity as possible

- verification of the full model with all four damage effects mechanisms and
combination effects.

The report does not contain classified information
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