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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.c., 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 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.

Keywords: firing theory, tank, tank squad, modeling.

Pesrome

Beeaenue/neas: Teopm{ CTPCAb6bI OpsMOM HABOAKOM TAHKOBBIX IOAPA3ACACHHH OCHOBAHA HAa pacyeTe BEPOSATHOCTH
TOPAXKEHUs IEAH, KOTOpas 3aBUCUT OT KOAHYECTBA BBIIYIICHHBIX CHAPSAOB B OINPEACACHHBIX 0OEBBIX, a TaKKe
METEOPOAOTHYECKHX YCAOBHAX. Y CIIEITHOE BBITOAHEHHE 60eBOH 3aAaYH TAHKOBBIMU HOAPA3ACACHUAMHU MPU BBITOAHEHMU
0OEBBIX ACHCTBHH IIPOTUB HEMOABWXKHON 1LIEAM B HaubOABIIEH CTEIIEHU 3aBHCUT OT 3pPEKTHBHOCTH OTHS TaHKOBOTO
BOOpyXeHHs. FIcxoass M3 TaKTHYECKOH THITOTE3bI, ONMPEACASIONIEH peaAbHbIE 6oeBbIE YCAOBHS, KOTOPasi MPEAMOAATAET, YTO
aTakyollee MOAPASACACHHE OTKPBIBAET OTOHb U3 CTPEAKOBOIO OPYKHS M MPOTUBOTAHKOBOIO BOOPYXKEHUS, IPH 3TOM o6op0Ha
XOPOIIIO U CBOEBPEMEHHO OPIraHM30BAHA HA MAHEBPEHHOM MECTHOCTH U B ONITUMAABHBIX METECOPOAOTHYECKUX YCAOBHSX, A TAIOKE
YTO TAHKOBOE ITOAPABACACHHCE AOCTHIACT IPPEKTHBHOCTH OTHS C MECTA, HAy4Has LiCAb AAHHOIO HCCACAOBAHHS COCTOMT B
OTIPEACACHUH Hanboace TOYHOH BEPOATHOCTH MOPAXKEHUS M YHUYTOXEHUSA II€AH, B 3aBUCUMOCTH OT METOAA OTNPEAEACHUS
PACCTOSTHUS AO IIEAH U KOAUYECTBA BBITYIIEHHBIX CHAPSIAOB.

Meroapr: IIpenmyecTBeHHO IPUMEHSSA METOA CUTYAITHOHHOTO MOACAMPOBAHUS B HAYYHOM HCCACAOBAHUH, ABTOPHI CTAPAIOTCA
KaK MOXXHO TOYHEE OMPEACAUTD IPOLIEHT BEPOSATHOCTU IOPAKEHUS (yHH‘iTO)KCHHﬂ) HEMOABM)KHOM I[EAH IIEPBBIM, BTOPbIM MAH
TPETBUM CHAPSAOM.

Peayaprarei: OCHOBHBIM HAy4YHBIM BKAAAOM AAHHOIO HCCACAOBAHHUS SIBASICTCS ONPEACACHHCE Pa3AHYHBIX KOAMYECTBEHHBIX
MOKa3aTeA€l M 3HAYUMBIX IAPAMETPOB, HEOOXOAUMBIX AAS YCIIENHOTO MAAHHPOBAHUSA O60pOHI/lTCAbeIX ornepanui,
COBEPLIAEMBIX TTOAPABACACHUSMH CYyXOIyTHBIX BOHCK.

BriBopbl: Baaroaapst cospaHHIO COOTBETCTBYIOLIEH MOACAH AAS KOHKPETHOM CHUTYALIMH C LICABIO PELICHHS HPO6ACMI>I (60eBoit
33AQ4M), MOXKHO C TOYHOCTBIO OTIPEACAUTh BEPOSTHOCTh MOPAXKEHUS U YHUYTOXKEHMS LEAU B 3aBUCUMOCTH OT KOAMYECTBA
BBIIIYIECHHBIX CHAPSAOB, 4 TAKKE CAEAATh TOYHBIH IIPOTHO3 PacXoAd 6oenp1/mac03.

KaroueBbie caoBa: Teopus CTPCA])6BI, TaHK, TAHKOBbIE BOHMCKA, MOACAHPOBAHHUE.

Abstract

YBoa/unn: Teopuja nHenocpeaor rahama oxaonHmx jeauHuna GaBu ce uspadyHaBameM BeposaTHohe mororka Lusa, y
3aBUCHOCTH 0A 6poja MCIamCHHX MPOjEKTHAR, ¥ oapeheHuM GopOeHIM OKOAHOCTHMA, Kao 1 1moa oapeheHnM Meteopoaomknm
ycAOBHMA. Y CIICMHOCT U3BpIICHa GOPOCHOr 3aAaTKa OKAOITHUX jEAMHHUIIA y U3BODemy 0AGpaMOCHOr ACjCTBA HA HENOKPETHH
uun y Hajsehoj Mepu 3aBucH 0A erKACHOCTH BaTPEHOT A¢jcTBa TeHKOBCKOT opyha. TakruukoM npernocraBkoM AcpUHUCAHH Cy
peasHn GOpOeHH yCAOBH - A2 Hamapauka GpopMaLuja HacTyIa oTBapajyhu BaTpy U3 cTpesadkor U NPOTHBOKAOITHOT HAOPYKAkha,
Aa je 0AOpaHa OpraHu3OBaHa IIPABOBPEMEHO, Ha MAHEBAPCKOM 3CMAHIITY H Y ONITHMAAHUM METCOPOAOIIKUM YCAOBUMA, KA0 U Ad
TCHKOBCKO OACACHC OCTBAPYje BaTPEHO AejcTBO ca Mecta. Llum ncTpakuBama jecTe Aa ce IITO HMPUOAMKHH]jE OAPEAM
BepoBaTHONA MOTOAKA M yHHINTEHA LHA2, Y 3aBUCHOCTH OA HaunmHa oppehuBama pamuHe A0 Huma U Opoja HCHAMCHUX
HPOjEKTHAA.

Meroae: TeKUIIHOM NPHMEHOM METOAC CHTYAllHOHOI MOACAOBAIbA y HAYYHOM HCTPDKHBAIGY, HACTOjAHO je Ad CE IUTO
TpeLUsHHje OAPEAN TIPOLiCHAT BepoBarHohe MoroTka (YHMINTEHA) HEMOKPETHOT LUma - NPBUM, APYTHM, OAHOCHO Tpehmm
HPOjEKTHAOM.

Pesyararn: T'AaBHM HaydHM AOIPHUHOC HCTPAKUBAA [PEACTABAA OApehUBabe PASAMYMTUX KBAHTHTATUBHMX [IOKA3ATEAHA KAO
3HAYajHHX [TapaMeTapa HEOIXOAHNX PAAH YCIICUIHOT POjeKTOBaba OADPaMOECHHX Ollepaliija jeAMHHUIA KOITHEHE BOjCKe.
3akmyuax: Kpenpamem oprosapajyher Moaeaa sa oapeheny cutyanujy, paan pemasama npobaema (Gopbenor saparka), moryhe
je mpenusHo oapeautn BepoBarHohy norafama u yHuITema HHAA Y OAHOCY Ha GPOj HCIIAACHHX IPOJEKTHAR, KAO U OYCKHBAHH
YTPOLIAK MyHHUIIH]E.
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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.

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¢é, 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;

- Artillery gun return fire is not considered until the end of the conflict; and

- Contflict 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 shell -TFP M86) is fired by the decision of the tank commander

based on the characteristics of the target.
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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 cU = 1.1 (Kokelj & Randelovi¢, 2016);

- target shape coefficient k f =0.81( vkf= 0.9) (Kokelj & Randelovi¢, 2016);

- radius of the explosion cloud r=10m (Medija centar ,,Odbrana®, 2017).
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Sketch of the modeled situation
Puc. 1 — Dcku3 MOACAMPYEMOH CHTYaLIHN
Cauxka 1 — Cxuiia MoaesOBaHE cuTyanuje

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
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,

- errors in determining the distance to the target,

- rounding errors,

- meteorological preparation errors,

- ballistic preparation errors, and

- errors due to tank leaning.

[J- Errors of technical preparation (Etp) - 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
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application of scales. Technical preparation errors affect the distance error Eyyp, direction E,yp,, and height

Eyep.

729



Z.0RAN B. OBRADOVIé, ET AL. APPLICATION OF THE MODELING METHOD TO THE CALCULATION OF THE PROBABILITY OF HITTING A STATIONARY TARGET DURING TH...

Technical preparation errors (Savi¢, 1996, p.103)

Table 1

TYPES OF ERRORS

MEAN PROBABLE ERRORS

By direction, E

Ztp

By distance, Ey,

By height, E

ytp

Errors in checking weapons and aiming devices (milliradians)

Tabauna 1 — Omubku Texuudeckoit moarorosku (Savié, 1996, p.103)

Tab6eaa 1 - I'peuke rexunuke npunpenme (Savié, 1996. p.103)
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» Errors in determining the distance to the target (Eg)

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 Eg, 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)

MEANS AND METHODS OF DETERMINING THE MEAN PROBABLE ERROR
DISTANCE TO THE TARGET Eq
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 measured with a

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

Tabaunma 2 — OmuOKH ONPEACACHUS AUCTAHIIUH AO LICAU (Savié, 1996, p.103)
Tabeaa 2 - Tpeuike y oapehuamy pamnne A0 uuma (Savié, 1996, p.103)

« Roundingerrors (Ey,)

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

Exze = 0.2 -Ax (milliradians).

» Errors of meteorological preparation (Eyp,,E, 1)

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,;, =0.6 milliradians, and

- by distance: E,;, =0.6%.

» Ballistic preparation errors (E,p,E,p)

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

The mean probable errors are:

- by direction: E,, =0.25 milliradians, and

- by distance: E,j, =0.7%.

» Tank leaning errors (E,;,)

In terms of height and distance, the errors are negligible, and in terms of direction, they amount to:

E,: =0.2 milliradians.

Summarized mean errors in target preparation

Errors by distance:
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Exp =+ Extp> +Ed> +Exm > +Exp 2 + Exicr 2

Errors by direction:

Ezp = +/Enp? + Ezm2 + E 2 + Egnt2 3
2

If we calculate the values of the total error by distance Ey, and by direction E,, 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 (Savi¢, 1996, p.105)

Partial values of SVG in the preparation of shooting in

Shooting X Summarized Eypat Eqin %D
meters
'dlstance determination of D in 5 10 15
in meters
(m> E Xtp E b Exm | Exakr | %E4
5 10 15 m/% m/% m/%
74.31 114.11 159.75
1000 45 7 6 30.2 50 100 150 7 4% 11.41% 15.75%
91.98 231
1500 43 10 o f2s4 |75 f150 [225 | 9% 15 50
112.73 206 304.48
2000 40.5 | 14 12 27 100 200 300 5.6% 10.3% 15%

Tabauna 3 — CymmapHsle omubku o paccrosuuio (Savié, 1996, p.105)

Ta6eaa 3 — Cymapne rpeuke o gamun (Savi¢, 1996, p.105)
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E,p - the size of the mean probable error by direction and firing preparation is always 0.74 milliradians

and is calculated in meters.

Ez (meters) = 0.74 - 0.001 D -

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

Parameters | Value Units
Dy, 1900 meter
V4 21.69 meter
VP 0.4 meter
V. 0.41 meter
0. 18 milliradians

Tabauua 4 — AaHHble U3 TAGAULIBI CTPEABOBI AAst 125-MM OpyAust
Tab6ena 4 — [Topanu us tabaure rahama sa ron 125 mm

First projectile
B Preparation error by direction:

Ezp=\En? +Em2 +Egn? +Em? =0.74miliradians
E., (meters)=0.74-0.001D, =1.3912

. Remote preparation Crror:

Exp =VExt 2 +Ed2 +Exn’ +Exp 2 + i 2
Ex, =5 m (mean error of the laser rangefinder)

B Total errors for the 1st firing:
- by direction:

Vyp, =+ En’> +V,> =1.447m
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- by distance:
— 2 2 _
Vi, =+ Exp> + Va® =22.26m ;
B Hit probability with the 1st projectile:
_ m- lilf' 1 . 1(.f
Pe, = Pp, -Pa =F.| -V [ p.[ VT
Vppl Vdpl
(6)

2m=1.8m = m=0.9m

~ H.-1000

21 =97.22m

¢ (7)

P, = 0.2402
Pe, =24.02%

B 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.
D> Precise probability of destroying the target with:

- Ist projectile:
P
W, =—1=0.2184
@ ®)
- 2nd projectile:
P P
Wo=—2.1-=9|20.1707
(§))] (§))]
9)

- 3rd projectile:

P. P. P.

W].: 3, 1— z . ——1 =01334
()] ()] ()]
(10)

B> Full target destruction probability:

W.=W;+W>r+ Wj
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W. = 0.5225
W, =52.25%

P> Mathematical expectation of ammunition consumption (Tomovi¢, 1998):

MOnpr= 1W1+2Wo+3Wa+(3+1.5)W.q

(12)

Wzsi= 1-W=0.4775

(13)

MONpr= 311
MOwpr= 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

Parameters | Value Units
Dwmr 1900 meter
V4 21.69 meter
VP 0.4 meter
V. 0.41 meter
0. 18 milliradians
Ax 105.55 meter

Tabauua 5 — AaHHble 13 TAGAULIBI CTPEABOBI AAst 125-MM OpyAust
Tabeaa 5 — [Topanu us tabaune rahama sa ror 125 mm

E.zkr = 80 meters

First projectile
B Preparation errors by direction:

Exp= J E,u’ + E;p? + Eyp? + Eppe? = 0.74 milliradians
E., (meters)=0.74 - 0.001- Dy= 1.406

B Preparation errors by distance:
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2 2 2 2 2
Exp = Exi’ +Ea’ + Exn’ + Ex’ + Exa
Eyp =209.3Im 0s)
B Total errors for the 1st firing:
- by direction:
VvV =\/E 2+vV.,2 =1.462m
PP zp p . (16)
- by distance:
2 2
Vi, = Exp” + Vi =210.43m
(17)
B Hit probability with the 1st projectile:
nm- kf 1 " kf
P, =P, Py =F ——— [-F ——" [=0.0326
Vpp. vdp]
— 0
P, =3.26% -
Second projectile

21

Vi
Ev _965v,
Vi
(19)
k 2=0.5135; k 3=0.3235 o0
B Total errors for the 2nd firing:
- by direction:
Vi, =011 +2-v,2 = 1.15m
- by distance: =
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Vip, = (ko Exp)’ + V> =109.65m

(22)
B Hit probability for the 2nd projectile:
m- kf ] kf
Pe, =Py, Py, =F —— |- F ——C
Vv Vd
PP2 P2
(23)
P, =7.72%
Third projectile
B Total errors for the 3rd firing:
- by direction:
Vpp, & Vpp, =1.15m
(24)
- by distance:
Vdpg = \/(k_}, ':IEKF)2 + de — 71.11‘[]
(25)

B Hit probability with the 3rd projectile:

FLJE- Lk ~0.1177

VPPs Vdps (26)

PCA = PP3 ’ Pds =

P, =11.77%

(26)
B> Target destruction probability as mentioned in equations (8-11):

We=19.42 %

P> Mathematical expectation of ammunition consumption:

MOnpi= 1TW1+2Wo+3Ws+(3+1.5)Wog

(27)

Wzsi= 1-W=0.8058

(28)
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MONpr= 408
MOnp= 5 projectiles

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

Method of determining the distance to with a laser without a laser
the target rangefinder rangefinder
Shooting distance (meters) 1880

With the Isc 24.02 326

projectile
Hit probability Wth t}'m 2nd 24.02 77
(%) projectile

Wich the 3rd 24.02 11.77

projectile
Total probability of target destruction 52.25 19.42
Mathematical expectation of 4 5
ammunition consumption (projectiles)

Tabauma 6 — CpaBHUTEABHBII AHAAU3 CTPCA]:6]>I 0 HEITOABHYKHOM 1[EAU
Tabera 6 — Ynopeana anaausa rahama ca mecra HETIOKPETHOT I[HAbA

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
(EXP) 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 (E,,|,) 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).

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
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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 a real 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 quality 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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