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Abstract:

Introduction/purpose: The theory of direct firing of armored units deals with
the calculation of the probability of hitting the target depending on the
number of projectiles fired, in certain combat circumstances as well as
under certain meteorological conditions. Successful performance of the
combat task of armored units in defensive actions against stationary targets
depends to the greatest extent on the effectiveness of fire of tank weapons.
Under the tactical assumptions that define real combat conditions, i.e., that
the attacking formation opens fire from small arms and anti-tank weapons,
that the defense is organized in a timely manner on maneuvering ground
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and in optimal meteorological conditions, and that the tank squad opens fire
while stationary, the scientific goal of the research is to determine the
probability of hitting and destroying the target as closely as possible
depending on the method of determining the distance to the target and the
number of projectiles fired.

Methods: Mainly applying the method of situation modeling in scientific
research, the authors try to determine, as precisely as possible, the
percentage of the probability of hitting (destroying) a stationary target, with
the first, second, or third projectile.

Results: The main scientific contribution of the research would be the
determination of various quantitative indicators as significant parameters
necessary for a successful design of defense operations of ground army
units.

Conclusion: By creating an appropriate model for a specific situation in
order to solve a problem (combat task), it is possible to precisely determine
the probability of hitting and the probability of destroying the target in relation
to the number of projectiles fired, as well as the expected consumption of
ammunition.

Key words: firing theory, tank, tank squad, modeling.

Introduction

An attack is a decisive type of combat operations and the most
frequently applied type of combat operations of tank units; however, tank
units can be used very successfully in defensive operations. Tank units
are the basic maneuver formations of the Serbian Armed Forces, which
are primarily characterized by armor, maneuver, and firepower. When
carrying out defensive operations, armored units most often use direct fire.

Direct fire is achieved by directly aiming at the target and it is a basic
way of firing from a firearm characterized by laid trajectories. In principle,
it is carried out at distances of one to two cleared ranges while the
observation of the target and the hits - correction and assessment of
shooting efficiency - is performed from the firing position. During direct fire,
there is an increased risk that the weapon opening it will be more easily
discovered and exposed to enemy fire (Kokelj & Randelovi¢, 2018).

The most significant advantages of direct compared to indirect fire
are: simpler, faster, and more accurate determination of firing elements;
faster and more accurate aiming of the weapon at the target and opening
fire; simpler, faster, and more accurate execution of correction; high hit
probability within the limits of the cleared range, as well as greater speed,
efficiency and economy of task execution.
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One of the most important elements in the process of developing
firepower of armored units was the modernization of sighting and
observation equipment and fire control systems, which is a direct
prerequisite for the successful exploitation of weapons. Also, due to the
development of armored combat vehicles, well-trained personnel are
necessary so that the technique can be used as correctly and efficiently
as possible, and this was best proven in the Arab-Israeli war when Israel
won victories over much more powerful Arab countries.

The method of modeling is a research procedure that generates a
sign system, a model, that can replace a real phenomenon and by which
we can, experimentally or by simulation, investigate and transfer the
obtained data from the model to the real phenomenon (BeSi¢, 2019).
Considering all the above mantioned, the method of modeling is very
applicable in various scientific fields (Nikolic & Kostic-Stankovic, 2022;
Stojkovi¢ et al, 2022; Jankovi¢, 2004; Varecha & Majchut, 2019; Drakuli¢
et al, 2023; Projovi¢ et al, 2014), as well as in firing theory and warfare in
general. The basic characteristic of the modeling method is the close unity
of theory and scientific practice.

Model of the situation

The modeled situation of the M-84 tank conflict against artillery
weapon was carried out under the following assumptions (Jankovi¢, &
Nikoli¢, 2009):

— Tank is well protected and camouflaged in a squad defense area,;

— Tank and artillery weapon have observation and aiming devices
which are used for observation and fire control;

— Tank and artillery weapon can hit the enemy with probabilities as a
function of distance. Average weapon preparation times, projectile
flight speeds to the target, and ammunition combat kit sizes are not
taken into account;

— Conflict begins when the tank crew spots the enemy using their
observation-aiming device;

— Atrtillery gun return fire is not considered until the end of the conflict;
and

— Conflict ends when the third projectile is fired by the tank crew.

An M-84 tank squad occupies the defense area designated by the
platoon commander. The commander of the tank squad opens fire, with
the fire control system turned on, from the artillery weapon observed at
landmark number 1 (distance 1800 meters), left 0-30, further 100 meters
(Fig. 1). Ammunition produced in the Republic of Serbia (high explosive
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shell -TFP M86) is fired by the decision of the tank commander based on
the characteristics of the target.

The dimensions of the target, which is provided by the model (artillery
weapon), are: width: 1.8m and height: 1.75m.

The following parameters are necessary to be determined: initial
elements for firing, the probability of hitting and destroying the target with
three projectiles (given the well-camouflaged firing position, the enemy is
not expected to detect the tank before the third projectile is fired), and the
mathematical expectation of ammunition consumption.

The already known data:

— average number of hits to destroy the target w = 1.1 (Kokelj &
Randelovi¢, 2016);

— target shape coefficient k 1=0.81( \/k_f: 0.9) (Kokelj & Randelovié,
2016);

— radius of the explosion cloud r=10m (Medija centar ,Odbrana®,
2017).

D,=1900m

~_ TFP M-86

Figure 1 — Sketch of the modeled situation
Puc. 1— 3ckus modenupyemoti cumyayuu
Cnuka 1 — Ckuya modeniogaHe cumyauuje

Firing while not on the move is the most effective way of firing. It
enables the highest speed of firing and the probability of hitting the target
because all actions of preparation and execution of shooting are done on
the spot. The weakness of this firing method is that only fire is used from
the combat characteristics of the armored fighting vehicle. Firing from a
stationary tank is mainly used in: defense, ambush, repelling
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counterattacks, and when shooting at long distances, but firing from a halt
is possible and very applicable when performing offensive actions.
The firing theory considers this shooting as basic:
— because the distance and direction to the target do not change,
and
— the data obtained when considering this firing mode is used to
explain the other firing modes.
Firing preparation
It aims to obtain the maximum probability of hitting the target with the
first projectile. The firing preparation includes:
— preliminary preparation and
— immediate preparation.

Preliminary preparation is done before the combat and includes:

— preparation of weapons and aiming devices,

— ammunition preparation,

— determination of ballistic and meteorological conditions,

— terrain study, selection of landmarks and determination of the
distance to individual lines, points and local facilities, and

— preparation of the crew.

Immediate preparation includes:

— the choice and arrangement of the firing position,

— observation of the battlefield and detection of targets,

— determining the distance, direction and speed of the target,

— target display,

— choice of target, weapon, projectile and igniter,

— choice of the firing mode,

— determining the direction and speed of own combat vehicle
movement,

— determination and adjustments due to the deviation of firing
conditions from the firing tables conditions,

— determination of the initial elements, and

— issuing the fire command.

Even with the most careful fire preparation, random errors occur.
These errors are subject to the normal law of errors and are characterized
by certain mean probable errors affecting the flight of the projectile in
height, distance and direction.

Firing preparation errors include:
— errors of technical preparation,
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— errors in determining the distance to the target,
— rounding errors,

— meteorological preparation errors,

— ballistic preparation errors, and

— errors due to tank leaning.

e Errors of technical preparation (Ey) - primarily include errors in checking
and adjusting aiming devices and weapons, as well as tolerance errors in
the manufacture of aiming devices (NS) and the application of scales.
Technical preparation errors affect the distance error Exp, direction Ezp,
and height Ey.

Table 1 — Technical preparation errors (Savic, 1996, p.103)

Tabnuya 1 — Owubku mexHuveckol nodzomosku (Savic, 1996, p.103)
Tabena 1 — pewke mexHu4ke npunpeme (Savic, 1996. p.103)

TYPES OF MEAN PROBABLE ERRORS

ERRORS By direction, Ezp By distance, Exyp By height, Eytp

Errors in checking
weapons and
aiming devices
(milliradians)

0.3 0.3 - Ax 0.3

¢ Errors in determining the distance to the target (Eq)

Determining the distance to the target must be done quickly and as
accurately as possible. Errors in determining the distance are subject to
the normal law of errors and are characterized by the mean probable error
Eq, which depends on the means and the method of determining the
distance to the target, and whose values are determined empirically and
experimentally.

Table 2 — Errors in determining the distance to the target (Savi¢, 1996, p.103)

Tabnuya 2 — Owubku onpedeneHus ducmaHyuu 0o uyenu (Savié, 1996, p.103)
Tabena 2 — pewke y odpehusamy darbuHe 00 yusrba (Savié, 1996, p.103)

MEANS AND METHODS OF DETERMINING THE MEAN PROBABLE ERROR
DISTANCE TO THE TARGET Ed
By evaluating the output from the tank, day and night 15-20%
By rating from the outside of the tank, day and night 10-15%
Using the scales of the aiming device 10%
According to the mean angle of the target 10%
In relation to a landmark whose distance was

. ) 4-6%
measured with a rangefinder
According to the map or by cutting with dome 4%
protractors
With a range finder 2-4%
With a tape measure 0.2%
Laser rangefinder 2.5m (+£5m)
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¢ Rounding errors (Exzx)

The rounding of elements is subject to the law of equal probability
whose parameters are: 2l =Ax milliradians, and since E=0.39, it follows
that

Exzke = 0.2 -Ax (milliradians).

e Errors of meteorological preparation (Exm,Ezm)

The size of the meteorological preparation errors is affected by the
direction of crosswind and by the distance of longitudinal wind, barometric
air pressure and air temperature, so the mean probable errors are:

— along the direction: E;m =0.6 milliradians, and
— by distance: Exn=0.6%.

¢ Ballistic preparation errors (Exs,Ezb)

The magnitude of the ballistic preparation error is affected by the
derivation in direction and by distance: the initial velocity Vo, the
temperature of the powder charge, and the weight of the projectile for one
weight mark.

The mean probable errors are:

— by direction: Ez, =0.25 milliradians, and
— by distance: Ex, =0.7%.

e Tank leaning errors (Ezni)
In terms of height and distance, the errors are negligible, and in terms
of direction, they amount to:
Eznt=0.2 milliradians.
Summarized mean errors in target preparation

Errors by distance:

Esxp =+ Extp’ + Ed® + Esn? + Esp 2 + Esckr 2 (1)
Errors by direction:
Ezxp = \/Eztp2 +Ezm? +Ez? + Emt” @)

If we calculate the values of the total error by distance E,, and by
direction E.p, for different distances and different degrees of distance
determination accuracy, we will get the following values:
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Table 3 — Summarized errors by distance (Savic, 1996, p.105)
Tabnuya 3 — CymmapHbie owubku rno paccmosiHutio (Savic, 1996, p.105)
Tabena 3 — CymapHe epeuwke o GasbuHu (Savic, 1996, p.105)

Shooting | Partial values of SVG in the preparation of Summarized Exy at Eain %D

distance shooting in meters
in determination of

meters E N S = D in %E ¢« 5 10 15
(m) | x| om | e T [ 15 mi% m/% m/%

74.31 114.11 159.75

1000 45 7 6 | 30.2| 50 | 100 | 150 7 4% 11.41% | 15.75%

91.98 159 231
1500 43 | 10 | 9 | 284 | 75 | 150 | 225 6.1% 11% 15.5%
40. 112.73 206 304.48

2000 5 14 | 12 | 27 | 100 | 200 | 300 5.6% 10.3% 15%

E.p - the size of the mean probable error by direction and firing
preparation is always 0.74 milliradians and is calculated in meters.
Ezp (meters) = 0.74 - 0.001 D 3)

Analyzing the table, we can conclude that the size of errors in
preparation, and the preparation and accuracy of long-range shooting,
depends mainly on the accuracy of determining the distance to the target
and the accuracy of technical preparation, to a lesser extent on rounding
errors, while the errors caused by meteorological and ballistic preparation
are almost negligible.

Assessment of efficiency of firing at stationary targets

a) the distance to the target was measured with a laser rangefinder

The initial elements:
— Starting distance: 1880m (determined with a laser rangefinder),
— Sight mark: the tip of the main arrow, and
— Aiming point: the center of the target.

The data from the firing tables for the 125mm HE M86 round (Medija
centar ,Odbrana®, 2017, p.56):
Table 4 — Data from the firing tables for the 125mm gun

Tabnuua 4 — JaHHbie u3 mabnuybl cmpenbbbl 0ns 125-mm opydusi
Tabena 4 — Nodayu u3 mabnuue 2aharba 3a mon 125 mm

Parameters Value Units
Dwmr 1900 meter
V4 21.69 meter
Vp 0.4 meter
Ve 0.41 meter
Oc 18 milliradians
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First projectile

= Preparation error by direction:
Ezp= \/Ezt2 +Ep° +Em? +Emi? =0.74milliradians

Ezp (meters)=0.74-0.001Dy=1.3912
= Remote preparation error:

Evp =VEx 2 +Ed? +Esm? +Ey 2 +Exalc 2
Exp =5 m (mean error of the laser rangefinder)

= Total errors for the 1st firing:

— by direction:
Vpp, =+ En’ +V,° =1.447m (4)
— by distance:
Vep, = Ex’ +Vy° =22.26m (5)

= Hit probability with the 1st projectile:

Pc1=Pp1'Pdl=F-(m’ ka.F-[I"/EJ (6)

Vopt Vdpt

2m=1.8m = m=0.9m

_ H.-1000

2l =97.22m 7

P, = 0.2402
P, = 24.02%

= For the second and the third projectile, the distance is only checked
again with the laser rangefinder, which implies that the hit probabilities
are approximately the same as for the first projectile.

»Precise probability of destroying the target with:

— 1st projectile:
P

Wi=—2=0.2184 (8)
o

— 2nd projectile:
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P p
Wz=ﬁ-( —ﬁ]:o.lm )
()] ()]

— 3rd projectile:

W3=%{1—&J~[l—ﬁJ=0.1334 (10)
) ) )

> Full target destruction probability:

We=W1+W2+ W3 (11)
W, =0.5225

W, =52.25%

»Mathematical expectation of ammunition consumption (Tomovi¢, 1998):
MOnpr= 1W1+2W2+3W3+(3+1.5)W s (12)
Wost= 1-W=0.4775 (13)
MOnpr= 3.11

MOnpr= 4 projectiles

b) fire control system on - cannot enter range to the target manually, a
faulty laser rangefinder. The distance to the target determined by eye,
during daylight from a combat vehicle.

The initial elements:
— Starting distance :1900m,
— Sight mark: the 3rd lower auxiliary dash (table angle 0-14), and
— Aiming point: top of the target.

The data from the firing tables for the 125mm HE M86 round (Medija
centar ,Odbrana®, 2017, p.56):

Table 5 — Data from the firing tables for the 125mm gun
Tabnuya 5 — JaHHble u3z mabnuuybl cmpensbbl 0ns 125-mm opydus
Tabena 5 — lNodayu u3 mabnuye eaharba 3a mon 125 mm

Parameters Value Units
Dwmr 1900 meter
Vd 21.69 meter
Vp 0.4 meter
Ve 0.41 meter
Oc 18 milliradians
Ax 105.55 meter
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Exzr = 80 meters

First projectile

Esp= \/ Equt® + Ezp? + Egm® + Ezne® = 0.74 milliradians

Preparation errors by direction:

Ezp (meters)=0.74 - 0.001- Dyg= 1.406

Preparation errors by distance:

Exp = \/Ext2 + Ed2 + Exm2 + Exb2 + Exzkr2
E,, =209.31m

Total errors for the 1st firing:
by direction:

Vo, =y Ex” +V,> =1.462m

by distance:

V(jp1 = *\, Expz + de - 21043m

Hit probability with the 1st projectile:

m-./k -k
o= ol
PPy Vap,
P, = 3.26%
Second projectile
Vi
Ee _g 65y,
V4

k 2=0.5135; k 3=0.3235

Total errors for the 2nd firing:
by direction:

732

J =0.0326

(14)

(15)

(16)

17)

(18)

(19)

(20)



Vop, =\/(0-1-r)2 +2-V,2 =1.15m (21)
— by distance:
Vdpz = \/(kZ : Exp)2 + de =109.65m (22)

= Hit probability for the 2nd projectile:
m- ke | L1k
PCZPpZ.PdZF( J.F[

Vip,
P, = 1.72%

(23)
pp2

Third projectile

= Total errors for the 3rd firing:

— by direction:

Vpp, ® Vpp, =1.15M (24)
— by distance:

Vdp3 = \/(k3 : Exp)2 + Vd2 =71.1m (25)

= Hit probability with the 3rd projectile:

Pe, =Py, P, —F[m'*/k_fj-F(l'*/k—f)—oal??

PP3 Vdp3

(26)
P, =11.77%

»Target destruction probability as mentioned in equations (8-11):
We=19.42 %

»Mathematical expectation of ammunition consumption:

MOnpr= IW1+2Wo+3W3+(3+1.5)W st 27)
Ws= 1-W=0.8058 (28)
MONpF 4.08

MOnpr= 5 projectiles
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Analysis

It should be taken into account that the target hit and destruction
probability is calculated for a direct hit of the projectile on the target. With
each hit of a projectile within a diameter of 14 meters from the target
(surface of strong impact — 80 percent of the manpower destroyed), it is
considered destroyed (Medija centar ,,Odbrana®, 2017).

Table 6 — Comparative analysis of firing at a stationary target from a stationary tank
Tabnuua 6 — CpasHumersnbHbIl aHanu3 cmpesnbbbl N0 HENOO8UXHOU yesnu
Tabena 6 — YnopedHa aHanu3a eaharka ca Mecma HerokpemHoe yusba

Method of determining the distance to with a laser without a laser
the target rangefinder rangefinder
Shooting distance (meters) 1880
With _the_ 1st 24.02 396
projectile
. - With the 2nd
0,
Hit probability (%) projectile 24.02 7.72
With _the_3rd 24.02 11.77
projectile
Total probability of target destruction 52.25 19.42
Mathematical expectation of ammunition 4 5
consumption (projectiles)

A comparative analysis of the obtained results leads to the conclusion
that the probability of destroying the target with three projectiles is 2.7
times higher when using a laser rangefinder to obtain the distance to the
target. The probability of destruction of the target when determining the
distance to the target by eye, during daylight from a combat vehicle and
due to the impossibility of entering the distance manually into the
computer, is 19.42%.

The probability of destroying the target is small because the error of
preparation for distance shooting (Ex,) is much higher when the laser
rangefinder is defective and, in this case, it is 209.31 meters, while when
determining the distance with a laser rangefinder it is 5 meters.

The biggest impact on the distance firing preparation error (Exp) is the
error in determining the distance to the target (Eq) and the rounding error
(Exzkr) due to the absence of a target mark for the given firing distance, so
the marksman is forced to take approximate values.

The importance of a correct laser rangefinder is also reflected in the
consumption of ammunition, which is directly related to the probability of
destroying the target (Jankovi¢ & Nikoli¢, 2009).
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The low values of the probability of destruction of the target, shown in
Table 6, are explained, in addition to the reasons mentioned in the analysis
of the results, by the small dimensions of the target, which at a given
distance is considered a target of small dimensions.

Conclusion

By applying the method of modeling to calculate the probability of
hitting a stationary target, during the fire action of a tank squad in defense,
we can provide relatively precise numerical indicators expressed by a
certain mathematical probability. In the paper, by applying exact
mathematical calculations, the probabilities of hitting (destroying) the
target are obtained, depending on the number of fired projectiles, while
their comparative analysis provides an additional quality of scientific
research.

The scientific paper specifically points to some possibilities of
applying the method of modeling, which is inherent in the research of social
phenomena, in a specific case applied to the firing theory as one of the
scientific sub-disciplines of the art of war.

This way of modeling combat operations of armored, as well as other
ground units to which tanks have been added, is a research procedure by
which a sign system, a model, is generated in order to replace a real
phenomenon and by means of which we can experimentally or by
simulation research and transfer the obtained data from the model to areal
combat situation, i.e., solve a specific combat task. The method provides
the possibility of a better prediction of the development of the operation
and, therefore, the possibility of a better assessment, which is the basis of
guality planning of combat operations of tank units.

We can consider it a special benefit that a similar model, almost in its
original form, can be applied to other real problems and situations that
arise when designing combat operations of armored units.

The assumptions of the above-discussed model and calculations are
limited by the initial assumption and represent the basis for expanding the
research in the direction of determining the possibility of survival of the
tank crew on the battlefield in more complex conditions than those
described in this paper.
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[MpumeHeHne meToga MOAENMPOBAHNS NPU pacdeTe BEPOSTHOCTM
OrHEBOIo nopaxeHud HGI‘IOABVI)KHOVI Luenn TaHKkoBbIM nogpasaeneHnem
B 06opoHe

3opaH B. O6paposny? , bpaHucnas b. Hukonny?, koppecnoHOeHT,
lopar M. Monosuu®, Hukonad [. Mamkanos®, Kpacmeto W. Kpactes®
@ YHusepcuteT 060poHsbl B I. benrpaa, BoeHHas akagemus,
r. benrpag, Pecnybnuka Cepbus
6 MuHucTepcTBo BHYyTpeHHUX aen Pecny6nvkn Cepbus,
Monuuenckoe ynpaeneHue ropoga benrpaaa,
r. benrpag, Pecnybnuka Cepbus

® HaumoHanbHbIV BOEHHbIV YHUBEpCUTET nmeHu Bacuns Jlesckoro,
r. Benuko TeipHOBO, Pecnybnuvka Bonrapus

PYBPUKA TPHTW: 78.21.47 Bannuctuka. Teopusa cTpensosl,
27.43.00 Teopus BepoATHOCTEN U
mMaTemaTmyeckas cTaTucTumka,
27.43.51 NpuMeHeHne TeOPETUKO-BEPOSATHOCTHbLIX U
CTaTUCTUYECKMX METOO0B

Pe3swome:

BseedeHue/yenb: Teopusi cmpenbbbl npsiMol HagoOKOU MaHKO8bIX
rnodpa3sdenieHull OCHO8aHa Ha pacyeme 8epOsSIMHOCMU MOPaXeHUs1 Uesu,
Komopasi 3asucum om Konu4Yecmea  8blryWeHHbIX CcHapsdos 8
onpedernieHHbIX 60esbIXx, a makKKe MemeoporioauUYecKUX YCrIo8USIX.
YcnewHoe sbinonHeHue 6oeeoll 3adaqyu maHKo8bIMU odpasdesieHusmMu
npu ebinosnHeHUU 6oesbix delicmeuli rpomue HernodsuxHoU uenu 6
Haubosnbwel cmerneHu 3agucum om 3ghgheKmuUBHOCMU O2HS MaHKO8020
g8oopyxeHusi. Mcxols u3 makmudeckol euriomesbl, onpedenstouel
pearbHble boesble ycrosusi, Komopas rpedronazaem, 4YImo amakyuee
rnodpasdesieHUe OMKPbIBAEM 020Hb U3 CMPEsIKo8020 OpyXus U
IpPOMUBOMaHK0B8020 BOOPYXKEHUS, Mpu 3moM 0b6opoHa Xopowo U
CB0EBPEMEHHO Op2aHuU308aHa Ha MaHeepPeHHoU MecmHocmu U 8
onmumarsibHbIX MemeoposI02UYECKUX YCII08USIX, @ MakXke 4mo maHKogoe
rnodpa3sdeneHue docmuzaem 3aghgheKmuUBHOCMU O2HS C Mecma, Hay4Hasi
uenb QaHHO20 uccriedogaHusi cocmoum 6 onpedenieHUU Haubonee
MOYHOU  8ePOSIMHOCMU  MOPAaXeHUs1 U YHUYMOXeHuUs: uenu, 8
3asucumocmu om mMemoda ornpedeneHusi paccmosiHuss 00 uenu u
Konu4ecmea 8bIyUu,eHHbIX CHapsi0os.

Memodebi: [NpeumyujecmeeHHO npuMeHsis mMemod cumyayuoHHO20
MoOenuposaHuUsi 8 Hay4HOM UCC/1e008aHUU, asmopbi CMapatomcs Kak
MOXHO moYyHee orpedenums MPOUEeHmM BePOSIMHOCMU MOPaXeHUsI
(YHUYMOXeHUs1) Hermod8UXHOU uenu rnepebiM, 8MopbIM UMU mpembum
CHapsiOom.

Pesynbmamabl: OCHOBHbIM Hay4HbIM 8K1adoM OaHHO20 uccrie0o8aHusi
sensiemcsi onpedesnieHue pasnuyHbIX KOUYeCcmeeHHbIX rnokasamernel
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U 3Ha4yuMbix  rapamempos, HeobxoOumbix Ol yCreuwHo20
nnaHuposaHuss ~ 06OPOHUMEsbHbIX — onepayul,  cosepliaeMbiX
nodpa3denieHuUsIMU CyX0ormymHbIX 80UICK.

Bbigodbi: bnazodapsi coslaHuo coomeemcmsyroweli modesnu Ons
KOHKpemHol cumyauyuu C Uuesnbto peweHuss npobnemsl (6oeeol
3adayqu), MOXHO C MOYHOCMbIO ofpedesiums  8epPOsIMHOCMb
nopaxeHus1 U yHUYMOXEHUST Yesiu 8 3asucumMocmu om Kosudecmea
8bIMYyUeHHbIX CHapsidos, a makxe coeslams MOYHbIU NPo2HO3 pacxoda
boenpunacos.

Knwouesbie criosa: meopusi cmpenbbbl, maHK, maHKoeblie 60lCKa,
modenuposaHue.

MNpvmeHa MeTode MoJenoBaka Ha u3padyHaBawe BepoBaTHohe
MoroTka HEMOKPETHOr Lurba NPUIMKOM BaTPEHOT AgjcTBa TEHKOBCKOT
oferbewa y ogbpaHu

BopaH b. Obpaposuh?, bpaHucnas b. Hiukonvh?, aytop 3a npenucky,
lopar M. MNonosuh®, Hukonaj . Mayanos®, Kpacmuy W. KpacTtes®

2 YHuBepauteT oabpaHe y beorpagy, BojHa akagemuja,
Beorpag, Penybnuka Cpbuja
6 MuHucTapcTBo yHyTpaluksux nocnosa Peny6nuke Cpbuje,
YnpaBa nonuuuje 3a rpag beorpaa, beorpaa, Peny6nuka Cpbuja
® HaumoHanHu BojHu yHuBep3uTeT ,.Bacun JleBckn”,
Benwuko TpHoBo, Penybnuka Byrapcka

OBJIACT: Teopuja rahama, Teopuja BepoBaTHoNe, BOjHE HayKe
KATEITOPWUJA (TWUIM) YJTAHKA: opyrinHanHu HayyHu pag

Caxxemak:

Yeod/uurb: Teopuja HerlocpedHoz 2aljarba OKIIOMHUX jeduHuya 6asu ce
uspadyyHaear-eM eeposamHohe no2omka yusba, y 3agucHocmu o0 6poja
ucriarbeHux ripojekmurna, y odpeheHum 6opbeHUM OKOfITHocmuMa, Kao U
rnod odpeheHuUM MemeoposrioWKUM YycriosuMa. YcrnewHocm u3epulera
bopbeHoe 3adamka OKMOMHUX jedQuHuya y u3eohery o006pambeHoe
Ogjcmea Ha HernokpemHu Uurb y Hajeehoj Mepu 3asucu 00 eghukacHocmu
sampeHoz Oegjcmea meHKO8CKoe opyha. Takmu4ykoMm rpemnocmasKom
OegbuHucaHu cy peanHu 6opbeHu ycrniosu — da Harnada4yka ¢hopmauyuja
Hacmyna omeapajyhu eampy u3 cmpesbaykoe U [POMUBOKIIONHO2
Haopyxama, Oa jJje o00bpaHa OpeaHU308aHa [PaBOBPEMEHO, Ha
MaHe8apCKOM 3eMIbULIMY U y ONMUMasiHUM MemeopOoIOWKUM yCrio8uUMa,
Kao u da meHKo8CKO oderber-e ocmeapyje eampeHo dejcmeo ca Mecma.
LHurs ucmpaxueara jecme O0a ce wmo npubnuxHuje odpedu
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seposamHoha rno2odka U yHUWMera yusrba, y 3asucHocmu 00 HaquHa
odpehuesarba darbuHe 00 Uurba U bpoja ucrnarbeHUX rnpojekmurna.

Memode: TexuwHoOM npumMeHom memode cumyayuoHoe moderiogara y
Hay4YHOM ucmpaxkueaky, HacmojaHo je da ce wWmo rnpeyusHuje oopedu
npoyeHam seposamHohe roeomka (yHuwmerba) HerokpemHoa yurba —
npsum, dpyaum, 0OHOCHO mpehum rPojeKmMuIoM.

Pesynmamu: maeHu Hay4yHU QOMpuHOC ucmpaxuearsa rpedcmaessba
odpefusarbe  pasuyuMuUx KeaHmumamueHUX rokKasamesba Kao
3Ha4yajHuUx napamemapa HeOnxoOHUX padu ycriewHoe Mpojekmosara
o0bpambeHux ornepauuja jeduHuUa KOrHeHe 80jcKe.

Sakrbyyak: Kpeuparem odzoeapajyhee modena 3a odpeheHy cumyauujy,
padu pewasar-a npobnema (bopbeHoz 3adamka), mozyhe je npeyusHo
odpedumu eeposamHohy nozafjarba U yHUWMEHa yurba y 00HOCY Ha 6poj
ucrnasbeHux rpojekmura, Kao U 04eKusaHu ympoluak MyHuyuje.

KrbyuyHe pedu: meopuja 2ahijama, MEHK, MEHKOBCKO 00esbetse,
MoOersiosamse.
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