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Abstract:

In GPS receivers, navigation bit allocation is performed through-
out the process of signal tracking and detection. In the process of sig-
nal tracking, the locally generated signal must be synchronized with
the received signal. The Costas phase-locked loop (PLL) behavior,
which is often used for signal synchronization, is characterized by
dominant tracking error sources. The resulting phase tracking errors
are significant in the presence of weak signals, i.e. signals with the low
signal-to-noise ratio (SNR). In order to improve the signal synchroniza-
tion and enable signal tracking by the receiver, we here proposed the
usage of a non-data-aided (NDA) phase estimator. Based on the prac-
tical processing of the GPS signals, it is shown that the applied NDA
algorithm is more resistant to sudden changes in frequency (phase) of
the input signal than the previously considered phase discriminator in
the Costas PLL. Also, we have shown that the solution analyzed here
exhibits more stable operation in signal tracking for a low SNR.

Key words: global positioning system, phase estimation, receiver, sig-
nal processing, software.
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Introduction

The usage of the Global Positioning System (GPS) is considered in
many different applications and under various operating conditions,
where necessary, the presence of the continuous GPS information.

However, the operation of a GPS receiver under harsh environ-
mental conditions is limited by a complex nature of radio signal propaga-
tion (Djogatovic, Stanojevic, 2012, pp.650-671), which comprises multi-
path propagation, shadowing and interference. Also, when indoor recep-
tion is considered, GPS signals are always subject to the effects of multi-
path propagation, fading, dominant non-line-of-sight signals, absent line-
of-sight signals and other issues, which cause GPS receiver's perform-
ance degradation (Sathyamoorthy, et al., 2012, pp.338-347). However,
GPS receivers are expected to enable GPS signals detection under all
working conditions, especially in cases when it is integrated within mul-
tisensor platforms (Sokolovi¢, et al., 2013, pp.451-455).

One of the problems regarding weak signal reception by the GPS re-
ceiver is the signal tracking performance. In this paper, the coarse/acquisition
(C/A) code on the GPS L1 frequency (1575.42 MHz) is observed and the
tracking of weak signals by the GPS receiver is analyzed.

In order to perform our analysis, we have developed a software GPS
receiver model in the MATLAB environment.

A typical GPS receiver channel, as shown in Figure 1, has two
modes of operation: acquisition and tracking (Borre, et al., 2007). The
acquisition and/or tracking of GPS signals with a low SNR, presents a
difficult task (Kaplan, 1996), (Psiaki, 2001, pp.2838-2850). During the
acquisition, the receiver estimates the code phase and the carrier Dop-
pler shift of the received signal (Sun, et al., 2008, pp.1-6). The special
block processing algorithms designed for the acquisition in software GPS
receivers are already known (Tsui, 2005), (Sokolovic, Popovic, 2009,
pp.604-607), (Sokolovic, 2011, pp.81-95).

Incoming
signal

A

Code tracking |[——

A Navigation
data detection |—>
and extraction

—»  Acquisition

A4

Carrier tracking

A

Figure 1 — The block diagram of one GPS receiver channel
Slika 1 — Blok-dijagram jednog kanala GPS prijemnika
Puc. 1 - Bnok guarpamm ogHoro kaHana GPS npuemHuka.
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The acquisition parameters are further refined during the tracking
operation mode. After the tracking is performed, the navigation data can
be properly detected and extracted, and based on these data pseudo-
ranges are computed (Borre, et al., 2007).Thus, the main purpose of
tracking is to enable the proper estimation of the C/A code phase and
carrier frequency and to keep a track of these quantities while the re-
ceived signal properties change over time.

The code tracking is usually implemented in the form of a delay-
locked loop (DLL). In this paper, we have observed and analyzed the car-
rier tracking implemented in the form of carrier phase tracking. The GPS
receiver continuously executes the tracking process in order to provide a
synchronization of the received and the locally generated signal. If an
interruption in the signal tracking occurs, the receiver must start a new
acquisition process, and only after that can return into the tracking mode.
Since the Costas PLL is found to be insensitive to the phase transitions,
which occur due to the navigation bits transitions (Borre, et al., 2007), it is
one of the reasons that this type of PLLs is used in the GPS receivers.
The major application constraint regarding the Costas PLL usage is its
relatively small loop bandwidth that suggests a small pull-in and locking
frequency range. When the maximum possible frequency deviation is just
a small fraction of the received signal bandwidth, the Costas PLL is an
effective solution.

The dominant tracking error sources of PLLs are: thermal noise, os-
cillator phase noise and dynamic stress error (Sokolovic, 2011, pp.81-
95). Increasing a pre-detection integration time can resultin a decrease of
the thermal noise error (Kazemi, et al., 2008). Unfortunately, since the
digital tracking loops are normally used in GPS receivers, when the pre-
detection integration time increases, the receiver dynamics uncertainty in
the integration time also increases which leads to an unacceptably high
phase error. Such a phase error can further result in losing signal track-
ing and/or in the incorrect detection of navigation bits (especially for the
tracking of weak signals).

In order to improve signal synchronization and thus enable a more
successful signal tracking of weak signals, we here propose an additional
measure, which is embedded in our model of the software GPS receiver.
We applied a well-known non-data-aided (NDA) method (Irsigler, et al.,
2004, pp.119-139). In fact, we integrated the NDA method as a phase
estimation algorithm in the GPS receiver tracking mode, as a part of car-
rier tracking, instead of the usual phase discriminator within the Costas
PLL. By observing the reception of weak GPS signals (with a low SNR)
with such a developed receiver, we have shown that the carrier tracking
solution proposed here improves the detection of weak signals when
compared to the previously considered Costas PLL based solution.

i
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Signal tracking

In Figure 2, a typical design of the Costas PLL is shown (Tsui,
2005). The observed input signal is mixed with locally generated signals
obtained by using the output of the voltage controlled oscillator (VCO).
The resulting complex signals represent the in-phase (l) and the quadra-
ture (Q) signal components. The control signal for the VCO is generated
with a phase discriminator by using the | and Q signal components (Kap-
lan, 1996). The main purpose of the applied Costas PLL is to direct all of
the signal energy into the | (in-phase) arm (Borre, et al., 2007).

I Integrate
&
Dump
Incoming
signal ; VCO |« lITIi(l):)eI:' Discriminator

A

Integrate

() <

Dump

Figure 2 — The block diagram of the Costas PLL
Slika 2 — Blok-dijagram Costasove PLL
Puc. 2 — bnok gnarpamm Costas PLL.

The phase error of the locally generated signal for the k-, satellite,
¢, €.9. the carrier phase difference between the received signal and the
locally generated replica for the observed satellite, can be found (Borre,
et al., 2007), as:

1* =L p* (n)cos(e),
: (1)
0f = EDk(n)Sin((b),
k
_ o
= arctan I (2)

where D¥(n) are the navigation data (n indicates a discrete-time received
signal). From Eqn. (2), it is obvious that when the correlation in the in-
phase arm is maximal, the phase error tends to be zero and vice versa.

¢k
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The Costas PLLs are very sensitive to the dynamic stress which
may arise due to the receiver dynamic or due to the interference signals.
The dynamic stress can trigger the loss of the lock in the PLL, which then
causes the receiver to return into the acquisition operation mode, and
afterwards to repeat the PLL closure process.

It should be noticed that updating the data regarding a position and the
speed of the GPS receiver is a relatively slow process.In that sense, an addi-
tional repetition of the signal acquisition, caused with the loss of the lock inside
the PLL, represents a further waste of time for the information updating proc-
ess. Therefore, in this paper, we have proposed the application of an NDA
phase estimator that is less sensitive to the dynamic stress in order to avoid a
frequent need for re-acquisition while receiving weak GPS signals.

Non-Data-Aided algorithm

The fundamental frequency estimation can be achieved without using
any prior information, i.e. with the NDA approach. In this section, we will
define an automatic phase control algorithm (or tracking algorithm) for the
software GPS receiver which involves the use of phase estimation. The
automatic phase control (APC), or the carrier phase estimation/tracking,
can be considered in the form of the general structure given in Figure 3.

ii le

E DATA
IF I Int decision
P [
L
L
CiA code Code
generator Discriminator

E i i Qe

VCOo LOOF ¢ APC Discriminator
FILTER (Freq Detector)

Figure 3 — General configuration used for signal tracking in the GPS software receiver,
with the integrated DLL and PLL
Slika 3 — Opsta konfiguracija za pracenje signala u softverskom GPS prijemniku,
sa integrisanom DLL i PLL
Puc. 3 — lNMpuHumnuansHasa cxema oTCNexXmnBaHusi curHana B nporpammupyemom GPS
npuemMHuKe, ¢ MHTerpnpoBaHHbiMm DLL n PLL

a5
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In Figure 2, the signal tracking and the navigation bits detection proc-
esses are presented. The code tracking is implemented by using the DLL,
while the synchronization of the carrier signal is realized by using the PLL
with the NDA phase discriminator (shown in Figure 3 as the gray block).

A synchronization algorithm based on the maximume-likelihood criterion
should select a set of synchronization parameter values (¢,¢), that maxi-

mizes the likelihood function p(r, /@,€), where (¢,€) represent real phase

and timing offsets, respectively, and (@, €) are their estimated values.

The data dependency is removed through averaging. To achieve the
data independency of an M-ary phase-shift keying (MPSK) signal at the
matched filter output detected navigation bits, z, (¢), are taken to the My,
power (Meyr, et al.,1998) as,

Mos_t, 4% _ Mgy (3)
z, é) [ane +mn]M ane +mn,

where a,is a symbol value at the time nT at the output of the detector,

m., is the white Gaussian noise with the flat power spectral density Ny

and the covariance o”. Since a" =(e/™'")" =1 the data independ-
ency is achieved, and thus we obtain, (Meyr, et al.,1998),

. Mo, '
z (&)=e 0 4 m
n n

: (4)

For the known timing and the independent data symbols, when the
NDA method is used to process the binary phase-shift keying signals, by

using M =2 and ¢! =1,a!” =-1, we obtain the likelihood function as,
1 N-1 2 )
L(g,8) =§Hcosh = Relz, (&) ?]], (5)
n=0 O-n

where cosh() is the hyperbolical cosine. By taking the logarithm and dif-
ferentiating Eqn. (5), with the respect to@, a phase error signal is ob-

tained as, (Meyr, et al.,1998),

9 L(p,é)= % I, [zn (&)e? ]tanr(z2 Re[zn (&)™ ]] (6)
o’ o

dg
(16>



It is necessary to observe the cases with the high and low SNR. For
the high SNR o> — 0, thus the approximation tanh(x) = sign(x) is valid,
and we obtain the error signal, (Meyr, et al.,1998),

xW=1 [zn (é)e’? ]sign[iz Re[zn (&)e™? ]J, (7)
GI’L
and also,
a, = sign(% Re[zn (e)e™? ]j ) (8)

This leads to the conclusion that the estimation performance is the
same as in the classic PLL, (Meyr, et al.,1998). As the case of main interest

in this work is the low SNR, ie. when ¢’ >>1 and the approxima-
tion tanh(x) = x is valid, the error signal becomes (Meyr, et al.,1998),

x? =1,[z, (@)e 7 |Relz, (2)e 7] (9)
Based on Eqn. (9), the error signal is equal to zero when

.1 .

¢=5argzn(8)+kﬂ. (10)

Based on the above equations, the phase error estimation and cor-
rection is performed. The APC block observes the signal samples
through the window length of 20 samples and estimates a signal phase
error and corrects it in a feed-forward loop. The correction of a phase
slip, in the case when the difference between a current phase estimate
and a previous one becomes larger than the slip phase, = is added or
subtracted from the current phase in order to move it near the previous
phase error (we assume that the phase offset can not change rapidly and
that any rapid change of the phase estimate is caused by a phase slip).
Bearing in mind that within a single bit of data, there are 20 samples with
an identical phase (Borre, et al., 2007), and the phase correction for + =
is required after every 20 samples.

A compensation for the frequency offset is performed by the fre-
quency integrator block, which corrects a frequency error in a feed-back
loop (a PLL shown in Figure 3). The frequency integrator operates as a
proportional integral frequency regulator and uses the phase estimator
output as the error signal. The proportional-integral frequency regulator
loop performs symbol by symbol phase estimation and correction.

>
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Experiment results

In our analysis, we used the front-end module SE4110 for data col-
lection that consists of an antenna, filter, amplifier, mixer, and analog-to-
digital converter. A data set collected by using this discrete component
front-end design represents the primary reference set (SiGe Semicon-
ductor SE4110L Datasheet, 2006).

The testing was executed for a large number of recorded signals,
but in this paper only the results for a typical case of the weak signal
tracking with the occurrence of dynamic stress, shown in Figure 4, are
described. In Figure 4, the change in the frequency of the input signal is
shown. At a given time (360ms) a disturbance of the input signal occurs.
Such frequency disorder is caused by the disturbances (or the receiver
motion). This signal was analyzed for the cases when the Costas PLL
and the NDA phase estimators are used.

x1 04 Signal Intermediate Frequency
3.844 [ ‘

KX K] R e e e P P T -
|
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Figure 4 — Change of the frequency of a typical input signal with the frequency disorder
that occurs at one point (at 360ms)
Slika 4 — Promena frekvencije tipicnog ulaznog signala sa frekventnim poremecajem
koji se javlja u jednom trenutku (na 360 ms)
Puc. 4 — \ameHeHne 4acToTbl TUMMYHOIO BXOAHOMO CUrHamna ¢ YaCTOTHLIM M3MEHEeHNeM,
NpPOSsIBNALWUMCA OOHOMOMEHTHO (Ha 360ms)
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If we consider the response of the phase discriminator in the Costas
PLL, we can see that, at the same time when the frequency disorder oc-
curs (at 360ms), a sudden jump of phase arises at the output of the
phase discriminator, as shown in Figure 5.

Raw PLL disriminator (Costas loop)

=

-0.02 I

-0.04

Phase correction (rad)

-0.06

-0.08

-0.1

-0.12

e

1
300 400 500
Time (ms)

]
—
S
=
N
>
<

Figure 5 — Signal at the output of the phase discriminator for the Costas PLL
Slika 5 — Signal na izlazu faznog diskriminatora za Costasovu PLL
Puc. 5 — CurHan Ha Bbixoge dpasosoro anckpumuHatopa Costas PLL

This phase disorder at the exit of the phase discriminator causes an
error in the navigation bits detection. The figure also shows that the
phase of the detected signal varies in a wide range of phases as a con-
sequence of the rapid Costas PLL response.

When the NDA phase estimator instead of the Costas PLL is used to
process the same signal as in the previous case, the signal at the dis-
criminator output is shown in Figure 6. This signal is used to correct the
VCO operation, and when compared to the one obtained by using the
Costas PLL, it generates a lower error signal amplitude. We can see that
the signal changes over time when using the NDA phase estimator are
slower and more resistant to the frequency offset than when compared to
the case when the Costas PLL is used. The NDA phase estimator gener-
ates the error signal without the rapid changes, which in turn enable less
sudden correction of the VCO operation. In the analyzed reference case,
the NDA phase estimator has proven to be more resistant to the sudden
changes in the input signal frequency.

15

Sokolovi¢, V., et al., Improvement of signal synchronization in GPS software receiver, pp. 11-24



VOJNOTEHNICKI GLASNIK / MILITARY TECHNICAL COURIER, 2015., Vol. LXIII, No. 4

Raw NDA discriminator

Phase correction (rad)

| | | |
l l l l
0 100 200 300 400 500
Time (ms)
Figure 6 — Signal at the output of the phase discriminator for the NDA algorithm

Slika 6 — Signal na izlazu faznog diskriminatora za NDA algoritam
Puc.6 — CurHan Ha BbIxoge ha3oBoro guckpummnHatopa anst anroputma NDA

In the case of the Costas PLL, a dynamic disorder occurring at
360ms time instance disrupts signal tracking; while in the case of the
NDA phase estimator, the same dynamic disorder does not disrupt signal
tracking. Such a behavior clearly indicates an advantage of the NDA
based solution when compared to the Costas PLL based solution.

Furthermore, the error signal amplitude for the NDA phase estimator
is much smaller than the one obtained for the Costas PLL. If we observe
the same time point when the frequency disorder occurs (360ms), we
thus obtain more than twice lower error signal amplitude.

The advantage of the NDA phase estimator in comparison to the
Costas PLL estimator is also obvious at the DLL output (shown in Figure
3 at the point E). The signals that represent the noise at the DLL output
in the case of the Costas PLL or the NDA phase estimator are shown in
Figure 7.

The first (upper) signal represents the output of the DLL in the case
when the Costas PLL is used, and the second (lower) signal represents
the output of the DLL in the case when the NDA phase estimator is used.
The signal amplitude obtained with the NDA phase estimator is more
than twice lower than the one obtained with the Costas PLL. These re-
sults shown in Figure 7 indicate that when the Costas PLL is used, a lot

of energy goes into the noise.
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Figure 7 — Signals at the output of the discriminator (DLL) in the case of the Costas PLL
(upper) and the NDA phase estimator (lower)
Slika 7 — Signal na izlazu diskriminatora (DLL) za slu€aj Costasove PLL (gore)
i NDA fazni estimator (dole)
Puc. 7 — CurHan Ha Bbixoge auckpmmuHaTtopa (DLL) gna cnyyas Costas PLL (BBepxy)
1 NDA oueHku casbl (BHU3Y)

Conclusion

In this paper, the accuracy and reliability of the proposed NDA
phase estimator was analyzed for the weak GPS signal scenario, and
compared to those achieved with the widely used Costas PLL estimator.
Based on a practical processing of the referent GPS signals, it is shown
that the NDA phase estimator is more resistant to sudden changes in the
frequency (phase) of the input signal in respect to the traditional Costas
PLL solution. In the case of a high SNR, the proposed NDA phase esti-
mator behaves similarly to the Costas PLL estimator, while in the case of
a low SNR, the solution proposed here exhibits a stable signal tracking
operation. The analysis presented here leads to the conclusion that the
proposed NDA solution achieves good results in the case of the weak
GPS signal reception, and also when the GPS receiver is used in a very

dynamic working environment.
2t
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YIYHWEHWE CUHXPOHU3ALIMN CUTHATA
B MPOrPAMMMPYEMOM GPS NMPUEMHUKE

Briada C. Cokonosuy 2, lMopaH 5. Mapkosuy 6, opan [. Ovkny @

@ YhueepcuteT 060poHbl B . Benrpaga, BoeHHas akagemust
o OnekTpoTexHudeckun dakynbTeT benrpaackoro yHnsepcuTteta

OBNACTb: TenekoMMyHuKaLmMm
TUMN CTATbW: opurnHanbHasi Hay4yHas ctaTbsi
A3bIK CTATbW: aHrnuinckmin

Peswome:

B GPS npuemHuke, pacriosHasaHue Hagu2alUUOHHbIX bumoe pea-
JIU308aHO rymem omcnexusaHusi U ornpedesieHust U 0bHapyXXeHus cue-
Hana. B nipoyecce omcnexueaHusi cugHana, J10KajlbHO 2eHepupyembili
cuaHasn dormkeH bbimb CUHXPOHU3UPOBaH C 8X00AWUM cuaHanoMm. Xa-
pakmepucmukoul ¢hazogo2o KkoHmypa Costas, Komopbili MpaduyUOHHO
ucrionb3yemcsi Ot CUHXPOHU3aUUU CU2Haros, Sersiemcsi rnodeepKeH-
HOCMb  8J/IUSIHUIO UCMOYHUKO8 roepewHocmel. Owubku e pesyrnbma-
max o omcriexusaHuro ¢hasbl CyuwlecmeeHHbl rnpu criabom e6xXxo0HOM
cueHarne, Harnpumep, 0718 cu2Hano8 ¢ MasibiM OMHOWEHUEeM cuzHar-no-
mexu. [na yny4weHuUsi CUHXPOHU3auuU OmcriexueaemMoz0 cueHasa co
CMOPOHbI NMPUEeMHUKa, Mbl peKOMeHOyeM Ucronb3o8ame non-data-aided
(NDA) ¢pasoeniti komrapamop.. OcHoeblgasiCb Ha rnpakmuyYeckol obpa-
b6omke GPS cuzHanos, MOXHO cdeflamb 8bi800, Ymo rpuUMeHeHue arl-
eopumma NDA obecrieyusaem 60sbuWyto0 ycmolyusocmbs K 8HE3arHbIM
U3MEHEeHUsIM 8 Yacmome 8X00H020 cueHara Mo CPagHeHU C rnpume-
HAeMbIMU 8 Hacmosiuiee epemMsi pa3o8biMU OUCKPUMUHAMOPMU ¢ ¢haso-
8biM KoHmypom Costas. Kpome mozo, Ha ocHo8aHuu Mpo8edeHHO20
aHanu3a bbi10 Moka3aHo, 4Ymo MpedsioXeHHOe peweHue o3e8onsem
obecrnieyums cmabunbHocmb pabomel, 0CO6eHHO O CugHaso8 ¢ HU3-
KUM OMHOWEHUEM CUaHasl-romMexu.

KntoueBble cnoBa: cucmema 2/106a5bH020 Mo3UYUOHUPOB8aHUST, KOMIa-
payus ¢has, npueMHuUk, obpabomka cueHasa, npospammHoe obecrieye-
Hue.
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Sazetak:

Prepoznavanje navigaocionih bita u GPS prijemniku realizuje se
kroz procese pracenja i detekcije signala. U procesu pracenja signala lo-
kalno generisani signal mora biti sinhronizovan sa primljenim signalom.
Karakteristika Costasove fazne petlje, koja se najcesce koristi za sinhro-
nizaciju signala, jeste podlozZnost uticaju izvora greSaka. Rezultantne
greSke pracenja faze znacajne su u prisustvu slabog ulaznog signala,
kao, na primer, kod signala sa malim odnosom signal-Sum. Radi pobolj-
Sanja sinhronizacije omogucavanja pracenja signala koji emituje strane
prijemnika, predlazemo upotrebu non-data-aided (NDA) fazni estimator.
Na osnovu prakticne obrade GPS signala pokazano je da primena NDA
algoritma omogucava vecu otpornost na iznenadne promene frekvencije
ulaznog signala u odnosu na do sada primenjivani fazni diskriminator u
Costasovoj faznoj petlji pracenja. Na osnovu izvr$ene analize pokazano
Je, takode, da predloZeno reSenje omogucava stabilan rad, narocito kod
signala sa malim odnosom signal-§um.

Kljuéne reci: sistem globalnog pozicioniranja, estimacija faze, prijem-
nik, obrada signala, softver.
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Sazetak:

U radu su sprovedena istraZivanja nacCina poboljSanja tehnologije
srednjeg nivoa odrZavanja radio-relejnih uredaja. Poboljsani model
tehnologije odrZavanja bice primenjen u praksi tokom korektivnog odr-
Zavanja radio-relejnih uredaja. Rezultati dobijeni tokom primene pred-
loZzenog modela posluzice za donoSenje zaklju¢aka o uspe$nosti pri-
mene definisanog modela tehnologije odrzavanja.

Kljuéne reci: tehnologija, model, odrzavanje.

Uvod

U sprovedenim istrazivanjima unapreduje se model tehnologije pre-
ventivnog i korektivnog odrzavanja jedne vrste digitalnih radio-relejnih
uredaja (RRU) koji su u upotrebi u jedinicama Vojske Srbije (VS). S obzi-
rom na to da su tehnoloSke operacije preventivnog odrzavanja sadrzane
u tehnologiji korektivnog odrzavanja, a kako je tehnologija korektivnog
odrzavanje slozenija, u istrazivanjima je teziSte na poboljSanju modela
tehnologije koji se odnosi na korektivno odrzavanje. Model tehnologije re-
alizovao bi se kod nosioca srednjeg nivoa odrzavanja u jedinicama VS —
logistiCkim bataljonima. Logisti¢ki bataljoni su po pitanju tehni¢kog odrza-
vanja prvi kontakt sa neposrednim korisnicima RRU. Upravo zbog toga
poboljSani model tehnologije treba da omoguci logisti¢kim bataljonima br-
zo i uspesno korektivno odrzavanje uredaja, kako bi se postigla veéa ras-
polozivost i pouzdan rad RRU.
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Tehnologija odrzavanja

Tehnologija odrzavanja tehnickih sistema predstavlja skup organizacio-
no-tehnickih mera i aktivnosti koje se moraju sprovoditi radi osiguranja njiho-
ve gotovosti na odredenom nivou uz odredenu cenu (Adamovic, 2008).

Tehnologija odrZzavanja u uzem smislu ima svoj puni smisao samo
ako se odnosi na konkretan tip sistema ili tehnickog sredstva. Tehnologi-
ja odrzavanja predstavlja organizaciono-tehnicka reSenja koja daju jasne
odgovore na pitanja: STA, KADA, KO, CIME i GDE vrsi odrzavanje ne-
kog tehniCkog sredstva (slika 1).

TEHNOLOGIJA
ODRZAVANJA

Slika 1 — Tehnologija odrzavanja tehnickih sistema
Figure 1 — Technology of the maintenance of technical systems
Puc 1. — TexHonorusa nogaepkku TEXHUYECKMX CUCTEM

Davanjem odgovora na navedena tehnoloSka pitanja vrsi se pobolj-
Sanje modela tehnologije srednjeg nivoa odrzavanja radio-relejnih ureda-
ja (RRU) u Vojsci Srbije. Model tehnoloskog postupka srednjeg nivoa
odrzavanja RRU sadrzacée eksplicithe odgovore na navedena tehnoloska
pitanja.

Model tehnologije srednjeg nivoa odrzavanja

Tehnologija odrzavanja nekog tehni¢kog sredstva zavisi iskljucivo od
konstruktivnih i tehniCkih karakteristika tog sredstva. U nastavku is-
trazivanja bi¢e prikazane karakteristike RRU GRC 408E (Radoniji¢, i dr.,

2013b, str.465-470).
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Karakteristike RRU GRC 408E sa aspekta odrZavanja

Radio-relejni uredaj familije GRC 408E je digitalni viSekanalni radio-
relejni uredaj. lzraden je na bazi savremenih tehnologija, elektronike,
telekomunikacija i informatike. Proizvodi ga firma Elbit System Land and
C4I-TADIRAN iz lzraela i po konceptu i tehnologiji izrade spada u
najsavremenije uredaje ove vrste u svetu (www.tadcomm.com).

Namena i opis uredaja prikazani su u literaturi (GeneralStab Vojske
Srbije, Uprava za telekomunikacije i informatiku, 2011).

Sastavni moduli uredaja su:

— A25A2 — modul jednosmernog napajanja,

— A25A12 — modul naizmeni¢nog napajanja,

— A25A3 — modul displeja,

— A14 — centralna procesorska jedinica,

— A13 — modul sluzbenog kanala EOW,

— A11 — modul interfejs i modem,

— A1 — modul prijemnika,

— A18 — modul predajnika,

— A19 — modul RF filtra,

— A21 — modul monitora snhage,

— A24A4 — modul pojacavaca snage.

Upravljanje radom svih modula ostvaruje se preko centralne proce-
sorske jedinice modula A14.

Pretpostavke modela tehnologije odrzavanja

Uvazavajuc¢i navedena tehnolo8ka pitanja, tehnologija odrZzavanja
RRU definiSe se u odnosu na konstruktivne i tehniCke karakteristike
RRU, opremu za odrZavanje i obu€eni kadar za odrzavanje. TehnoloSke
operacije, kao elementi tehnologije odrZzavanja, sadrZze potrebne radnje iz
domena preventivhog i korektivnog odrZzavanja uredaja. U odnosu na
konstruktivne karakteristike uredaja preventivnho odrZzavanje se realizuje
samotestiranjem uredaja, Cime se vrSe neophodna dijagnostiCka merenja
bitnih parametara uredaja. Cestom i pravovremenom kontrolom parame-
tara obezbeduje se pouzdan rad uredaja.

U odnosu na pratecu opremu za odrZavanje, na srednjem nivou odr-
Zavanja, preventivno i korektivno odrZzavanje baziraju se na automatskom
mernom mestu, tj. TEST stanici koja meri sve bitne parametre uredaja.

U pogledu nacina otklanjanja otkaza uredaja, nacelno postoje dve
mogucnosti realizacije korektivnog odrzavanja (slika 2), (Muzdeka, 1981).

U istrazivanjima Ce se pretpostaviti da se korektivho odrZzavanje na
srednjem nivou odrZavanja realizuje modularnom zamenom sastavnih
modula, radi brzeg dovodenja uredaja u ispravno stanje. To je u skladu

5
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sa opremom i obu€enim kadrom kojim raspolaze ovaj nivo odrzavanja.
Neispravni sastavni moduli uredaja Salju se na viSi nivo odrzavanja radi
opravke na nivou komponente. Nakon opravke moduli se vraéaju nazad
realizatoru tehnologije srednjeg nivoa odrzavanja na dalje koris¢enje.

{ NACIN OTKLANJANJA ]

OTKAZA
Modularna zamena
> sastavnih modula
Popravka i obnavljanje
N modula

Slika 2 — Nacin otklanjanja otkaza
Figure 2 — Corrective actions for a failure
Puc. 2 — MeTop, ycTpaHeHus cbost

U sprovedenim istrazivanjima (Radonji¢, i dr., 2013, str.471-476),
(Radoniji¢, i dr., 2014, str.824-829) pokazano je da se, zbog konstruktiv-
nih karakteristika pojedinih modula, ceo RRU mora poslati na najvisi nivo
korektivnog odrzavanja. Modelom tehnologije srednjeg nivoa odrzavanja
nije moguce realizovati korektivno odrzavanje RRU u slu€aju neispravno-
sti modula: A19- modul RF filtra i A21 — modul monitora snage, zbog
konstruktivnih karakteristika modula. Zbog specifinih konstruktivnih ka-
rakteristika navedenih modula i neophodnih specijalnih alata za demon-
tazu i kasnije za podeSavanja, RRU se $alje na viSi nivo odrzavanja.

Model tehnologije korektivhog odrzavanja RRU iziskuje da na ovom
nivou odrzavanja (u logisti¢kim bataljonima) postoji odredena rezerva sa-
stavnih modula, kako bi se odrzavanje moglo realizovati.

U istraZivanjima je pretpostavljeno da srednji nivo odrzavanja, bilo
preventivnog ili korektivhog karaktera, realizuju logisticki bataljoni Vojske
Srbije. Oni su teritorijalno rasporedeni tako da su najblizi neposrednim
korisnicima sredstava. Zbog toga su istraZivanja u radu usmerena na
srednji nivo odrzavanja, Ciji izvrioci svojim znanjem i sposobnostima di-
rektno utiCu na raspolozivost RRU. Zbog svoje teritorijalne blizine nosioci
srednjeg nivoa odrzavanja (logisti¢ki bataljoni) predstavljaju prvi kontakt
sa neposrednim korisnikom sredstava po pitanju tehnickog odrzavanja.
Na taj nacin od njih zavisi brzina primene korektivhog odrzavanja, &ijom
efikasnoSéu se postiZze visok nivo gotovosti. Kako bi se postigla vecéa efi-
kasnost odrzavanja RRU, u nadleznosti srednjeg nivoa odrzavanja, ovim
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istrazivanjima doprinece se stvaranju efikasnog modela tehnologije koji
obezbeduje, pored ostalog, kvalitetno preventivno i korektivno odrzava-
nje (Radoniji¢, i dr., 2014, str.824-829).

Model tehnologije odrzavanja

Model tehnologije srednjeg nivoa odrzavanja zasnovan je na mere-
njima bitnih parametara RRU, ¢ijim se poredenjem sa referentnim vred-
nostima vrsi defektacija ispravnosti uredaja i sastavnih modula. Takode,
na osnovu rezultata merenja, primenom algoritma za defektaciju isprav-
nosti modula, uspesno se defektira i locira neispravni modul.

Merenje bitnih parametara signala realizuje se na dva nacina. Prvi
se realizuje metodom samotestiranja uredaja sa fabricki ugradenim soft-
verom za merenje i defektaciju ispravnosti modula, tzv. samotestiranjem.
Drugi nacin je prikljuenje RRU na automatsko merno mesto, na kojem
se meri oko 150 razliitih parametara uredaja.

Merenje parametara uredaja metodom samotestiranja

Deo modela tehnologije srednjeg nivoa odrZavanja, odnosno tehno-
loSke operacije koje obuhvataju merenje parametara uredaja metodom
samotestiranja, sastavni su deo modela tehnologije najnizeg nivoa odrza-
vanja.

Samotestiranje je jedna od softverskih aplikacija koju realizuje pro-
cesor uredaja, odnosno modul A14- CPU. Realizuje se aktiviranjem od-
govarajuce naredbe na tastaturi prednje ploCe RRU. Naredba ima ozna-
ku ,TEST", kao $to je prikazano na slici 3.

Al G B B
| D | R lﬁmm

— 8

MUTE
\ - o

Slika 3 — Tastatura uredaja sa komandama
Figure 3 — The device keypad with controls
Puc. 3 — KnaeuwHoe ycTponcTBO ynpaBneHns
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Samotestiranje predstavlja softversko detektovanje funkcionalne is-
pravnosti pojedinih modula u uredaju, Ciji je krajnji cilj dijagnostika stanja is-
pravnosti uredaja. Pri samotestiranju softverski program defektuje da li svaki
modul izvr§ava svoju funkciju, na osnovu naredbe koju dostavlja modul
CPU. Pri tome, modul CPU ne analizira kvalitet obavljene naredbe, $to po-
stupak samotestiranja svrstava u prost alat za dijagnostiku stanja ispravnosti
uredaja. Svakako da dobijeni rezultati samotestiranja daju opstu sliku isprav-
nosti uredaja i blizu lokaciju eventualno neispravnog modula.

Postoje Cetiri oblika samotestiranja, a njihov izbor vrsi se odgovara-
juéom naredbom koja je ponudena kroz korisniCku aplikaciju, aktivira-
njem naredbe za poCetak samotestiranja. Oblici testa jesu (slika 4):

— SETUP PARAMETER TEST,

— FIXED PARAMETER TEST,

— LOOP SELECTION i

— FRONT PANEL TEST.

Parametri uredaja koji se mere metodom samotestiranja su: nivo pri-
jemnog signala, BER greSka u prijemu signala, nivo predajnog signala,
odnos aktivne i reflektovane snage, naponi napajanja modula, spoljni iz-
vori napajanja, predajna i prijemna frekvencija, vrsta modulacije, vrsta in-
terfejsa, bitska brzina, mrezne adrese i dr.

ALARM |

AR v SCH ADATAV
[,AC [ LOS Jum J

SETUP PARAM TEST
LEMTER] TO EHWTEFR

ALARM ‘ |  ALARM

4 A RF ¥ oW .‘: AT AY
LOS BER AC [ LOS lucn

LOOP SELECTIOH FRONT PANEL TEST

[EMTER] TO EHTEE LENTER) TO ENTER

Slika 4 — Oblici testova za dijagnostiku uredaja
Figure 4 — Forms of tests for the device diagnostics
Puc. 4 — TecTbl N0 gUarHOCTUKe YCTPOMCTBA
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Realizacijom navedenih tehnolo$kih operacija realizuje se pocetni
deo modela tehnologije srednjeg nivoa odrzavanja, koji prakti¢no pred-
stavlja automatizovanu defektaciju ispravnosti RRU u sklopljenom stanju.

Merenje parametara uredaja TEST stanicom

Slozenijim tehnoloSkim zahvatima na uredaju, koje realizuje struc-
no osposobljeni kadar logistickih bataljona, pomera se tehnoloSka gra-
nica odrzavanja i stvaraju uslovi za proSirenje tehnoloSke dubine rado-
va na RRU. Za razliku od modela najnizeg nivoa odrzavanja (gde se ra-
dovi realizuju kada je RRU u sklopljenom stanju), model tehnologije
srednjeg nivoa odrzavanja je slozeniji u smislu da tehnoloSke operacije
obuhvataju i rasklapanje RRU do nivoa sastavnih modula i zamenu sa-
mih modula.

TehnoloSke operacije defektacije u sklopljenom stanju, defektacije
sa TEST stanicom i zavrSna ispitivanja sa test stanicom, u pretpostavlje-
nom modelu tehnologije srednjeg nivoa odrZavanja su iste, kako za vid
preventivnog, tako i za vid korektivnog odrzavanja, s tim da model tehno-
logije korektivhog odrzavanja ide dalje u smislu da se vrSi demontaza
RRU i zamena neispravnih sastavnih modula, osim modula A19 i A21.

TEST stanica predstavlja integrisan i softverski upravljan rad speci-
jalnim mernim instrumentima. Instrumenti omogucuju detaljna merenja
pojedinih signala unutar uredaja pomocu kojih medusobno komuniciraju
moduli i realizuju svoju osnovnu namenu. Na osnovu dobijenih rezultata
merenja mogu se doneti kvalitetni zakljuéci o tome koji je modul neispra-
van ili koji je modul potencijalni uzro€nik neispravnosti RRU.

TEST stanica predstavlja automatsko merno mesto. Izgled stanice
prikazan je na slici 5, a upravljanje radom instrumenata objasnjen je u li-
teraturi (Adamovi¢, 1998), (Radoniji¢, Ciri¢, 2012, str.117-132).

Slika 5 — Prikaz test stanice
Figure 5 — Display of the
TEST station
Puc. 5— TecTtoBasi cTaHUUSA

Radoniji¢, V. i dr., PoboljSanje modela tehnologije srednjeg nivoa odrzavanja radio-relejnih uredaja, pp. 25-45



VOJNOTEHNICKI GLASNIK / MILITARY TECHNICAL COURIER, 2015., Vol. LXIII, No. 4

TEST stanicu ¢ine: grupa instrumenata smestena u REK ormaru, re-
ferentni RRU GRC 408E, ispitivani RRU GRC 408E, raCunar sa softverom
za upravljanje radom instrumenata i Stampacem, prateci pribor (kablovi,
atenuatori, adapteri). Merni instrumenti koji se koriste u TEST stanici su:
meraC RF snage Agilent E4418B, meraC RF snage Boonton 4231A, anali-
zator SONET/SDH/PDH/ATM Anritsu MP1570A/A1, digitalni multimetar
Agilent 34401A, broja¢ frekvencije Agilent 53131A, analizator digitalnog
prenosa Anritsu MD6420A, generator impulsa KEITHLEY 3390, tester
audio signala Audio Precision ATS-1, test adapter FINAL TEST FIXTURE
for GRC-408E-GRC-408E\34, izvor napona napajanja TDK-LAMBDA.

Dobijeni rezultati merenja koriste se za dve najvaznije tehnoloske
operacije modela tehnologije: defektaciju i zavrSna merenja i ispitivanja.
TehnoloSka procedura rada i merenja parametara sa TEST stanicom ob-
jasnjen je u radu (Radoniji¢, Jovanovi¢, 2012, str.383-388).

Kompletno merenje parametara sa TEST stanicom traje oko 60 mi-
nuta. Pri tome navedeni instrumenti izmere oko 150 parametara bitnih za
analizu funkcionalne ispravnosti RRU. Deo rezultata merenja test stani-
com prikazan je u tabeli 1.

Tabela 1 — Prikaz dela rezultata dijagnosti¢kih merenja RRU

Table 1 — Display of the results of diagnostic measurements for an RRD
Tabnuuya 1 — OTtobpaxeHne PPY

*** GROUP-A FULL TEST REPORT ***

UUT NAME: GRC-408 L BAND AMI TEST DATE: 15/01/2014
CATALOG NO, 21120912500 AMI TEST TIME: 10:15:21
SERIAL NO, 001267

OPERATOR: Radoniji¢ Vojkan TEST DURATION: 00:59:55
STATUS: PASS TESTED BY:

001 | Calling TEST

Freg/Funkcion Param  |Low Limit | High Limit | Units | Results F
1700.000 Ref toUnt E1 PASS PASS PASS
1700.000 Ref toUnt PASS PASS PASS
002 | DC Input Range Test

Freg/Funkcion Param | Low Limit | High Limit | Units Results
1700.000 QPSK 20.0V E1 10E-5 0 ERR 0

30.0V E1 10E-5 0 ERR 0

003 | Pover Consumption Test (DC Operation)

Freg/Funkcion Param | Low Limit | High Limit | Units | Results
1350.00 TXHIGHE1 80.00 165.0 Watt | 146.60
1850.00 80.00 165.0 Watt 129.76
2690.00 80.00 165.0 Watt 144.00

004 AC DC Switch Over Test

Freg/Funkcion Param |Low Limit | High Limit | Units Results

1700.00 E1 0 0 ERR 0

&>




TEST stanicom mere se parametri za 11 razli€itih funkcija, i to:

1 — Provera poziva izmedu referentnog i ispitivanog RRU (Calling
TEST) - 001,

2 — Ispitivanje opsega jednosmernog napona (DC Input Range
Test) — 002,

3 — Merenje potroSnje uredaja (Power Consumption Test (DC
Operation)) — 003,

4 — Provera prebacivanja izvora napajanja RRU (AC DC Switch
Over Test) — 004,

5 — Merenje osetljivosti prijemnika za 16QAM modulaciju (Sensiti-
vity 16QAM Modem Test) — 005,

6 — Merenje osetljivosti prijemnika za QPSK modulaciju (Sensitivity
QPSK Modem Test) — 006,

7 — (Service Channel Level and SINAD Test) — 007

8 — Merenje izlazne RF snage za QPSK modulaciju (Pover + Freg
Accuracy (Modem QPSK) Test) — 008,

9 — Merenje izlazne RF snage za 16 QAM modulaciju (TX Power
(Modem 16QAM) Test) — 009,

10 — EOW (EOW Order Wire Test) — 010,
11 — Emergency test (Emergency Test) — 011.

Na osnovu navedenih funkcija i referentnih vrednosti merenih para-
metara RRU oformljen je model algoritma za defektaciju ispravnosti sa-
stavnih modula. Na slici 6 prikazan je jedan deo algoritma defektacije is-
pravnosti RRU, od mogucih 11 funkcija uredaja koja se ispituju poboljSa-
nim modelom tehnologije. Prikazano je ispitivanje funkcije opsega jedno-
smernog napona (DC Input Range Test) — 002. To je u nizu druga funk-
cija uredaja koja se ispituje predlozenim modelom algoritma defektacije.
Sa slike 6 se vidi da postoji opcija da su ispravni moduli A25A2 i A14, a
da uredaj na kraju merenja ne zadovoljava postavljene zahteve. To je
slu¢aj kada se ceo uredaj Salje na visi nivo odrZzavanja, radi realizacije
korektivhog odrzavanja.

Model algoritma defektacije ispravnosti RRU omoguéuje izvrSiocu
tehni¢kog odrzavanja laksi rad i precizno ga usmerava kako bi na osnovu
dobijenih rezultata merenja test stanicom ta¢no locirao neispravni modul
ili modul koji je potencijalni uzroénik neispravnosti RRU. Predlozeni mo-
del algoritma defektacije ispravnosti RRU predstavlja doprinos lakSem i
efikasnijem odrzavanju RRU.

)

Radoniji¢, V. i dr., PoboljSanje modela tehnologije srednjeg nivoa odrzavanja radio-relejnih uredaja, pp. 25-45



VOJNOTEHNICKI GLASNIK / MILITARY TECHNICAL COURIER, 2015., Vol. LXIII, No. 4

DALITE
EEFRAVAN
MODUL Al4
CEUT

EZATEHTTI
HMODUL A 14
h
POHOVITI MEREHTE
DCINEUT RANGE

FOSLATI MODUL HA VIST
HIV0 ODREAVANIA

LIODTIL

¥

FOSLATIM 0DUL NA VIST
NIVO ODREAVAKIA

Slika 6 — Primer modela algoritma defektacije ispravnosti RRU
Figure 6 — An example of the algorithm for detecting the functionality of an RRD
Puc.6 — lNMpumep mogenu anroputMma ans onpegeneHuns coctosaHua PPY

Model tehnoloSkog postupka srednjeg nivoa odrzavanja

Model tehnoloskog postupka srednjeg nivoa odrZzavanja koji bi se re-
alizovao na lokaciji logisti¢kih bataljona VS prikazan je na slici 7.
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Slika 7 — Model tehnoloskog postupka srednjeg nivoa odrzavanja RRU
Figure 7 — Model of the technological process of intermediate level maintenance for an RRD
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Primena modela tehnologije odrzavanja

U nastavku istrazivanja izvrSiCe se primena i testiranje uspesnosti
primene predloZzenog modela tehnologije korektivhog odrzavanja na jed-
nom od RRU pristiglih na opravku. Simulacija primene tehnologije sred-
njeg nivoa odrZavanja realizovana je u laboratorijskim prostorijama Teh-
nickog remontnog zavoda Cacak (Radonji¢, i dr., 2014, str.136-150). Ne-
ispravnost RRU konstatovana je u jedinicama VS procedurom samotesti-
ranja koju su primenili mehanicari za tehnicko odrzavanje jednog od logi-
stickih bataljona VS. Pri tome je konstatovano da prikljuéenjem jedno-
smernog napona napajanja od 28V uredaj nema RF signal.

Primenom predloZzenog modela tehnoloSkog postupka srednjeg ni-
voa odrzavanja i tehnoloSke operacije samotestiranja dobijeni su rezultati
prikazani na slici 8.

w_ ALARM |
R SCH —ADATA
l LOS BER

Slika 8 — Prikaz rezultata tehnoloSke operacije samotestiranja
Figure 8 — Showing the results of a technological self-test operation
Puc 8 — OTobpaxeHne pe3ynbTaTtoB TEXHONOMMYECKUX OMnepaumii aBTOTECTUPOBaHMS

Rezultati testiranja prikazuju neispravnost RRU koja se manifestuje ta-
ko Sto nema RF signala. Potencijalni uzrocnici neispravnosti RRU su, prema
softverskom testu, moduli A1 ili A19 ili A21. Pristupilo se daljoj realizaciji teh-
noloskih operacija kako bi se izmerili parametri uredaja TEST stanicom i pri-
menio model algoritma defektacije ispravnosti uredaja. Rezultati testiranja
RRU TEST stanicom prikazani su u tabeli 2. Prikazan je samo deo rezultata
merenja u kojem se vidi da fest ne prolazi zbog merenja broj 002 koji se od-
nosi na proveru ispravnosti modula jednosmernog napona A25A2, preko ko-
jeg se vrdi napajanje sastavnih modula i komponenti RRU.

Tabela 2 — Prikaz dela rezultata merenja TEST stanicom
Table 2 — The partial results of the measurement by the TEST station
Tabnuua 2 — YacTb pe3ynbTaToB ANArHOCTUPOBaHWUS TECTOBOW CTaHUUewn

002 | DC Input Range Test
Freg/Funkcion Param |Low Limit| High Limit | Units Results ERR
1700.000 QPSK  |20.0VE1| 10E-5 0 ERR No link ERR
30.0VE1] 10E-5 0 ERR No link ERR

>
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Merenje broj 002, kojim se vrsi provera modula jednosmernog napo-
na napajanja A25A2, realizuje se na nacin da se na RRU dovode jedno-
smerni naponi vrednosti 20V i 30V iz izvora napajanja tipa GENH 30-25
koji se nalazi unutar TEST stanice. Vrednosti napona predstavljaju naj-
manju i najvecéu vrednost napona pomocu kojih RRU moze pouzdano da
obavlja svoju funkciju. Analizatorom greSke Anritsu MP 1570A vrSi se
merenje vrednosti greSke u prenosu signala, BER. Prenos signala ostva-
ruje se izmedu ispitivanog i referentnog RRU, izmedu kojih se usposta-
vlja radio-relejni link, a upravljanje radom RRU ostvaruje se pomocu
TEST stanice, kada se u isto vreme mere navedeni parametri uredaja.
Najmanja dozvoljena greska u prenosu signala BER iznosi 10E-5, kada
se moze reéi da je uspostavljen radio-relejni link i da se uspesno ostvaru-
je prenos podataka izmedu dva RRU. Primenom modela algoritma defek-
tacije ispravnosti RRU konstatovana je neispravnost modula jednosmer-
nog napona napajanja A25A2, sto se razlikuje od ponudenog resSenja de-
fektacije prilikom realizacije tehnoloSke operacije samotestiranja. Zatim je
izvrSena zamena modula A25A2. Nakon toga pristupilo se ponovnoj rea-
lizaciji tehnoloSkog postupka (slika 7), a dobijeni rezultati pokazali su da
je uredaj ispravan. Dobijeni rezultati testiranja TEST stanicom, nakon za-
mene modula A25A2, isti su kao rezultati prikazani u tabeli 1. Neispravni
modul A25A2 3alje se na opravku na viSi nivo odrzavanja.

Primenjeni model algoritma defektacije pokazuje da softverska de-
fektacija koja se dobija tehnoloSkom operacijom samotestiranja nije do-
bra i moze doéi do zamene pogresnih modula. Tako ¢e uredaj ostati i da-
lie neispravan, iako su zamenjeni moduli koje je predlozio softver.

Smestaj modula A25A2 u RRU GRC 408E prikazan je na slici 9, a
izgled demontiranog modula na slici 10.

Slika 9 — Modul A25A2 unutar RRU Slika 10 — Modul A25A2

Figure 9 — A25A2 module within an RRD Figure 10 — A25A2 module
Puc. 9 — Mogynb A25A2, BcTpoeHHbIN B PPY Puc.10 — Mogyne A25A2
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Zakljucak

U radu je unapreden model tehnologije srednjeg nivoa odrzavanja
RRU, koji realizuju logisti¢ki bataljoni VS. Na osnovu ispitivanja predloze-
nog modela tehnologije korektivhog odrzavanja zakljuCuje se da pobolj-
Sani model tehnologije, zajedno sa predlozenim modelom algoritma de-
fektacije ispravnosti uredaja, omogucuje realizatorima srednjeg nivoa
odrzavanja brzi i siguran rad tokom odrzavanja ove vrste RRU. Unapre-
denje modela tehnologije odrzavanja i definisanje modela algoritma de-
fektacije zasnovano je na automatskom mernom mestu i omogucuje me-
renje svih bitnih parametara RRU.

Na osnovu dobijenih rezultata sprovedenih istrazivanja donose se
sledeci zakljucci:

— realizovana je uspesna primena poboljSanog modela tehnologije
srednjeg nivoa odrzavanja u postupku preventivnog i korektivhog odrza-
vanja RRU;

— model tehnoloSkog postupka prilagoden je obucéenosti struénog
kadra i opremom za odrzavanje koju poseduje logisticki bataljon;

— uspesno je primenjen model algoritma defektacije ispravnosti sa-
stavnih modula RRU u postupku korektivhog odrzavanja, ¢ime je potvr-
dena validnost predlozenog modela;

— dati su odgovori na tehnolo$ka pitanja koja su sastavni deo tehno-
loSkog postupka srednjeg nivoa odrzavanja;

— primenom predloZzenog modela algoritma defektacije ispravnosti
RRU realizatorima srednjeg nivoa odrzavanja omoguéena je brza realiza-
cija korektivnog odrzavanja, ¢ime se povecava gotovost RRU i smanjuje
srednje vreme korektivnog odrzavanja;

— modelom tehnologije srednjeg nivoa odrzavanja eksplicitno je defi-
nisano koji se sastavni moduli RRU mogu menjati na ovom nivou odrza-
vanja tokom realizacije korektivnog odrzavanja i zbog neispravnosti kojih
modula se RRU $alje na viSi nivo odrzavanja;

— modularna zamena sastavnih modula RRU tokom korektivnog odr-
Zavanja znatno ubrzava postupak odrzavanja i smanjuje srednje vreme
korektivnog odrzavanija, te se na taj nacCin poveéava gotovost uredaja;

— omogucena je pouzdana defektacija uredaja, a primenom modela
srednjeg nivoa odrzavanja obezbeduje se visoka gotovost rada RRU.

Sprovedena istrazivanja daju doprinos u oblasti odrzavanja ove vrste
radio-relejnih uredaja, jer se na osnovu dobijenih rezultata zakljuuje da
poboljSani model tehnologije srednjeg nivoa odrzavanja omogucuje propi-
san rad realizatoru odrzavanja, znatno smanjuje vreme u otkazu uredaja i
povecava pouzdanost, kako tehnoloske operacije defektacije, tako i samog
RRU tokom zivotnog veka. Na sli¢an nacin moze se definisati model teh-
nologije odrzavanja ostalih telekomunikacionih uredaja u VS.

O
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Summary:

The work was conducted to investigate the manner of improving the
technology of intermediate level maintenance of radio-relay devices. The
Improved model of maintenance techniques will be applied in practice du-
ring corrective maintenance of radio-relay devices. The results obtained
during the application of the proposed model will serve to draw conclusi-
ons about the effectiveness of the defined model of maintenance techno-

logy.

Introduction

In the performed research, one technology model for preventive
and corrective maintenance of one type of digital radio-relay devices
(RRDs) used in the units of the Army of Serbia is improved. Given that
the technological operations of preventive maintenance are contained in
the corrective maintenance technology, the research gives the model of
technology relating to corrective maintenance. The technology model
would be realized through the intermediate level maintenance carriers in
the Serbian Army (SA) units - logistics battalions. Logistics battalions, in
terms of technical maintenance, are the first direct contact with users of
RRDs. Therefore, the improved technology model should enable rapid
and successful corrective maintenance carried out by logistics battalions
in order to achieve higher availability and reliability of RRDs.
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Maintenance technology

Maintenance technology presents organizational and technical
solutions that provide clear answers to technology questions: WHAT,
WHEN, WHO, WHAT and WHERE to perform maintenance of a tec-
hnical device. The answers to these questions determine the technolo-
gy of intermediate-level maintenance of radio-relay devices (RRDs) in
the Army of Serbia. A model of the technological process for intermedi-
ate level maintenance of RRDs will contain explicit answers to these
technology questions.

Model of intermediate-level maintenance technology

Maintenance technology of a technical device depends exclusi-
vely on the design and technical characteristics of the asset. Further
research will show the characteristics of the GRC 408E RRD.

Characteristics of the GRC 408E RRD in terms of maintenance

The GRC 408E family of radio-relay devices belongs to digital
multi-channel radio relay devices. It is based on modern technology,
electronics, telecommunications and information technology. The inte-
gral device modules are: A25A2- DC power supply module, A25A12-
AC power module A25A3- display module, A14 - CPU, A13- EOW offi-
cial channel module, A11- module interface and modem, A1- receiver
module, transmitter module A18-, A19- RF filter module, A21- power
monitor module and A24A4 amplifier module.

The operation of all modules is achieved via the CPU, the A14
module.

Assumptions of the technology maintenance model

In relation to the structural characteristics of this equipment, pre-
ventive maintenance is implemented by the self-test of the device which
performs the necessary diagnostic measurements of important parame-
ters. Compared to other maintenance equipment, at the intermediate le-
vel maintenance, preventive and corrective maintenance are based on
an automatic measurement point, ie. TEST station , which measures all
essential parameters of the device. The research will assume that the
corrective maintenance at the intermediate level maintenance is realized
by replacing the aggregate component modules for faster repair.

The technology model for intermediate-level maintenance is not ca-
pable of implementing corrective maintenance of RRDs in case of the
malfunctioning of the A19- RF filter module and A21- power monitor mo-
dule due to the structural features of the modules. The device is then
sent to a higher level of maintenance. The research assumed that the in-
termediate level maintenance, either preventive or corrective in chara-
cter, is implemented in logistics battalions of the Army of Serbia.
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Maintenance technology model

The model of intermediate-level maintenance technology is based
on the measurements of RRD important parameters whose comparison
with reference valuesrepresents the inspection of a device and its co-
mponent modules. Also, based on the measurement results, the algo-
rithm for detecting defects in the module functionalty successfully detec-
ts and locates the faulty module.

Measurements of important signal parameters are realized in two
ways. The first method is an implemented self-test method with built-in
software for measuring and detecting defects in the functionality of mod-
ules, a so-called self-test. Another measuring method is to join an RRD
to an automatic measuring point at which around 150 different parame-
ters are measured.

Measuring device parameters using the self-test

The self-test represents software defect detection of the functio-
nal correctness of individual modules in a device with the ultimate goal
of diagnosing the status of devices. The self-test software program de-
tects whether each module performs its function, based on the order
submitted by the CPU module. There are four forms of the self-test,
and their selection is done by an appropriate command offered through
a user application, by activating the command to start the self-test. The
forms of the test are: TEST PARAMETER SETUP, FIXED PARAME-
TER TEST LOOP SELECTION FRONT PANEL and TEST. The device
parameters measured by the self-test are: the level of the received sig-
nal, the BER error in receiving the signal, the level of the transmitted
signal, the ratio of active and reflected power, supply voltage modules,
external power supplies, transmitting and receiving frequencies, mo-
dulation types, interface types, bit rate, network addresses, efc.

Measurement of the device parameters by the TEST station

The TEST station performs an integrated and software-controlled
operation of special measuring instruments. The instruments provide
detailed measurements of individual signals within the device by which
the modules communicate with each other and realize their primary
purpose. The results of measurements are used for two main techno-
logical operations of the technology model: defect detection and final
measurements and tests. A complete measurement of parameters ta-
kes about 60 minutes, during which the instruments measure about
150 parameters important for the analysis of RRD functionality.

The TEST station is used for measuring 11 different functions during
operation. Based on these functions and the reference values of the me-
asured RRD parameters, a model of an algorithm for defect detection in t-
he component modules is created. The model of the algorithm of RRD de-
fect detection facilitates technical maintenance and accurately directs it -
on the basis of the results of the measurement test station, it accurately
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locates a faulty module or a module that is a potential cause of the RRD
malfunction. The proposed defect detection algorithm model is a contribut-
ion to easier and more efficient RRD maintenance.

Model of the technological process of intermediate level maintenance

Model of the technological process of intermediate level maintenance
that would be realized in the SA logistics battalions is shown in Figure 7.

Application of the maintenance technology model

Further research was carried out by applying and testing the effec-
tiveness of the proposed model of the intermediate level maintenance
technology. The proposed model of the technological process of inter-
mediate level maintenance and the self-test technological operation ga-
ve the results shown in Figure 8. The blackout results show that there is
a defect manifested by no RF signal, and the probable causes of defects
are A1, A19 or A21 modules.

After the application of the technological operations of measure-
ments with the TEST station, the obtained measurement results are
partially shown in Table 2. The results show that the measurement by
the TEST station is not fully realized due to measurement number 002,
which indicates a malfunction of the A25A2 module.

Applying the model of the defect detection algorithm, a malfunction of
A25A2 DC voltage supply module was found, which differs from the propo-
sed solution of the defect detection during the implementation of the self-test
technological operation. The A25A2 module is then replaced. After the re-
placement of the faulty A25A2 module, the technological procedure from F-
igure 7 is carried out again and the obtained results show that the device is
not defective. The results of the testing performed by the TEST station are
the same as the results shown in Table 1. The defective A25A2 module is -
sent for repair to a higher level of maintenance.

Conclusion

The paper shows an improved model of the technology of inter-
mediate-level maintenance of RRDs, implemented by the SA logistics
battalions. Based on the examination of the proposed model of the
technology of corrective maintenance, it is concluded that the model,
together with the proposed model of RRD defect detection algorithm,
allows fast and safe operation during intermediate-level maintenance
of this type of RRDs. Based on the research results, the following con-
clusions are drawn:

- the improved model of the technology of intermediate level
maintenance has been successfully implemented in the process of pre-
ventive and corrective maintenance of RRDs,

- the model of the technological process is tailored to the training
level of qualified personnel and to the maintenance equipment owned

by logistics battalions,
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- the implementation of the RRD defect detection algorithm model
in the process of corrective maintenance proved to be successful
which confirmed the validity of the proposed model,

- the answers to the questions on technology are provided and
they are an integral part of the production process for intermediate-
level maintenance,

- quick implementation of corrective maintenance is facilitated
which increases RRD operability and decreases the mean time of cor-
rective maintenance,

- it is explicitly defined which RRD integral modules can be
changed at intermediate-level maintenance during the implementation
of corrective maintenance,

- aggregate replacement of RRD component modules during cor-
rective maintenance considerably accelerates the process of mainte-
nance and reduces the mean time of corrective maintenance, thus in-
creasing the operability of the unit,

- reliable defect detection of a device is achieved as well as the
reliability of the device.

The improved model of the technology of intermediate-level maintena-
nce allows proper performance of maintenance personnel, significantly -
reducing the time of failure and increasing the reliability of the RRD device,
as well as the reliability of the technical operations of overhaul. This method
of determining the model of maintenance techniques can also be applied to

other telecommunication devices in the Army of Serbia.

Key words: technology, models, maintenance.

Datum prijema ¢lanka / Paper received on / [lata nony4yeHus pabotbl: 17. 12. 2014.
Datum dostavljanja ispravki rukopisa / Manuscript corrections submitted on / [lata
nosny4YeHust ucnpasneHHon Bepcum padoTsl: 16. 01. 2015.

Datum konacénog prihvatanja ¢lanka za objavljivanje / Paper accepted for publishing on /
[aTta okoH4aTenbHOro cornacosanusi pabotsl: 18. 01. 2015.

© 2015 Autori. Objavio Vojnotehnicki glasnik / Military Technical Courier (www.vtg.mod.gov.rs,
BTr.mMo.ynp.cp6). Ovo je ¢lanak otvorenog pristupa i distribuira se u skladu sa Creative Commons
licencom (http://creativecommons.org/licenses/by/3.0/rs/).

© 2015 The Authors. Published by Vojnotehnicki glasnik / Military Technical Courier
(www.vtg.mod.gov.rs, BTr.mMo.ynp.cp6). This article is an open access article distributed under the
terms and conditions of the Creative Commons Attribution license
(http://creativecommons.org/licenses/by/3.0/rs/).

© 2015 AsTopbl. OnyGnukosaHo B "BoeHHo-TexHUYeckuin BecTHuk / Vojnotehnicki glasnik / Military
Technical Courier" (www.vtg.mod.gov.rs, BTr.M0.ynp.cp6). [laHHas cTaTbs B OTKPLITOM AOCTYMNE U
pacnpocTpaHsieTcs B COOTBETCTBUM € nuueHanen "Creative Commons”
(http://creativecommons.org/licenses/by/3.0/rs/).

450

Radoniji¢, V. i dr., PoboljSanje modela tehnologije srednjeg nivoa odrzavanja radio-relejnih uredaja, pp. 25-45



VOJNOTEHNICKI GLASNIK / MILITARY TECHNICAL COURIER, 2015., Vol. LXIlI, No 4

NPEMEQOHU YJITAHLIN
REVIEW PAPERS
OBO30OPHbIE CTATbU

MORPHOLOGY OF POWDER
PARTICLES PRODUCED BY SPRAY
ATOMIZATION AND OTHER
PROCESSES

Mihailo R. Mrdak
Research and Development Center IMTEL
e-mail: miki@insimtel.com
DOI: 10.5937/vojtehg63-7159
FIELD: Chemical Technology

ARTICLE TYPE: Review Paper
ARTICLE LANGUAGE: English

Summary:

The physical and mechanical properties of coatings are heavily
influenced by the technologies of powder production and by the
parameters of the plasma spray process. One of the most important
parameters that affects the physical and mechanical properties of
coatings is the morphology of powder particles - homogeneity,
granulation and granulation range, directly related to the technologies of
powder production. This paper describes the technological processses
of powder production most commonly used and shows the SEM
micrographs of powder morphologies. Depending on the manufacturing
process, powder particles have different characteristics regarding their
shape, size, specific gravity, purity, etc. Since these characteristics have
a significant impact on the quality and properties of deposited coatings, it
is necessary to possess knowledge about the characteristics of powders
in order to better control the behavior of particles in the plasma jet, in
order to produce the expected characteristics of the coating.Powders
have a variety of characteristics to be set for the operating parameters of
the deposition in order to obtain the desired coating characteristics.

Key words: property, powders, particles, mechanical properties,
coatings, characteristics.
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Introduction

The quality of deposited APS and VPS plasma spray coatings is
influenced by several mutually dependable parameters, one of which is the
powder quality, directly related to the powder production technology.
Coatings of the optimal quality for respective purposes require the
application of powders produced by certain technological processes. To
ensure optimal properties of the coating, the powder with its chemical
composition, morphology and distribution of the granulate particles must be
adapted to the coating exploitation conditions. Powder manufacturers have
different variations of manufacturing processes of powders in terms of
morphology, density and chemical properties, which indicates that different
types of powders are used for different exploitation conditions, as published
in the works of authors (Vencl, et al., 2009, pp.398-405), (Vencl, et al., 2010,
pp.591-604), (Vencl, et al., 2011, pp.1281-1288), (Mrdak, 2012, pp.182-
201), (Mrdak, 2013b, pp.68-88), (Mrdak, 2014, pp.7-22), (Mrdak, 2013a,
pp.7-25), (Mrdak, et al., 2013, pp.559-567). Powder production techniques
greatly influence on: powder chemical composition and homogeneity,
powder particle morphology, particle size and span granulation, porosity,
specific density, cleanliness, etc. (Sampath, et al., 1996, pp.629-636).
Powders of the same chemical composition but produced by different
manufacturing processes have different powder morphologies and
characteristics. Particles of a spherical shape have a higher flowability
compared to powder particles of an irregular shape. Consequently, the
resulting coating properties are different, even if the deposition conditions
are constant. This is due to the differences in behavior during the injection of
particles into the plasma jet and the flow of molten particles to the substrate
where they are deposited. Irregularly shaped particles often cause blockage
in the powder inlet pipe, which leads to a reduction in the deposition rate,
overheating of the substrate and the coating separation from the substrate.
The situation is similar in the case of the insertion of fine particles into the
plasma jet. Accordingly, it is very important to possess knowledge about the
powder characteristics in order to better control the behavior of particles in
the plasma jet, in order to produce the expected coating characteristics. The
particle morphology, the particle size and the range of granules are the key
parameters that affect: degree of melting in the plasma, deposition effect,
layer density, coating stress state, and adhesive and cohesive strength.
Depending on the powder production technology, the morphology and
density of powder particles can be quite different, so it is necessary for their
application to adjust the essential deposition parameters to obtain the
desired coating properties, as described in the works of authors (Vencl, et
al., 2009, pp.398-405), (Vencl, et al., 2010, pp.591-604), (Vencl, et al., 2011,
pp.1281-1288), (Mrdak, 2012, pp.182-201), (Mrdak, 2013b, pp.68-88),
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(Mrdak, 2014, pp.7-22), (Mrdak, 2013a, pp.7-25), (Mrdak, et al., 2013,
pp.559-567). In most cases, one powder production technology can be used
for a number of different materials. It is also important to point out that, in the
powder production process, combinations of two or more techniques of
powder manufacturing are used. This is particularly benefitial when
developing multi-component powders the components of which have
different physical properties. By applying different techniques of powder
manufacturing, significantly greater homogeneity and density of particles are
achieved with a minimum share of gases. It is particularly important to note
that introducing more technological methods of powder making results in a
more uniform distribution of granules and a constant powder surface /
volume ratio, which has a positive effect on their uniform melting in plasma
and on their deposition on the substrate.

The aim of this study was to describe the technological processes of
powder manufacturing used for the deposition of coatings by atmospheric
and vacuum plasma spray processes. The paper presents the SEM
micrographs of powder morphologies influencing the powder deposition
effect, coating density, stress state of the coating and adhesive/cohesive
strength of the bond. The chosen powders are those commonly used for
making coatings resistant to wear, abrasion, erosion, corrosion and
fatigue at low and elevated temperatures.

Powder production technologies and powder
particle morphologies

Depending on powder manufacturing processes, powder particles
have different characteristics relating to: microstructure, homogeneity,
specific gravity, purity, morphology, particle size and particle size
distribution. These characteristics have a significant impact on the quality
and properties of deposited coatings in exploitation; therefore, it is
necessary to possess knowledge of powder production technologies and
the characteristics of produced powders in order to facilitate the control of
the plasma spray parameters and the behavior of powder particles in the
plasma, so as to produce high quality coatings. The most common and
best-known powder production technologies are:

Agglomeration - spray drying: metals, carbides and ceramic powders;

Cladding of composite powders: metals, ceramics, metal powders
carbide composite powders;

Melt atomization: metals and alloyed powders;

Electric arc melting: metal powders, ceramic powders;

Agglomeration and sintering: metal powders, ceramic powders and

metal - carbide powders;
48D



Plasma treatment (Plasma remelting) to achieve the spheroidization
of metal and ceramic powders;

High Temperature Synthesis - SHS, which is obtained by the
reaction of a mixture of elemental powders: powders of carbide, cermet
powders, composite powders, etc.

Powder production by spray drying

Spray drying is the technological process of agglomeration or
consolidation of fine powder particles in the range of 1um to 40um. For
agglomeration, ultra fine powder particles sized less than 1um can also
be used since they enable the production of powders of higher purity and
density. Depending on the type of material and its purpose, there are
various granulation powders for consolidation. By concentrating fine
particles, spherical powder with an approximately constant surface
area/volume ratio is produced. This procedure can also result in
homogeneous single-component and multi-component powders. Fine
powder particles mix with a liquid agent silicasol creating a suspension.
In the process of plasma spray deposition of powders, silica sol
evaporates and does not affect the properties of the deposited layers.
Such suspension is sprayed with an appropriate nozzle under pressure
into a chamber heated between 400 and 600 °C making dry powder
particles which are agglomerated. The chamber temperature depends on
the type and properties of the suspension. This process generally
produces two fractions: coarse fraction collected at the chamber and the
fine fraction collected in the cyclone. The fraction ratio is regulated by
choosing the nozzle type and pressure in the process. The dried powder
is then sintered in a gas furnace at a temperature of 1450 to 1600 °C ,
depending on he powder type, to enhance the density and provide
uniform powder flowability in the deposition process. In this way, a range
of powder systems of different quality and characteristics is produced,
such as: WC/Co, WC/CoCr, WC/NiMoCr, Ni/SiC, ZrO,Y,0s3,
ZrO,TiOLY .03, ZrO,Ca0AlLO; and powders for special purposes. Fig. 1
shows the morphologies of the powder particles of ZrO,20%Y,0; and
WC17%Co produced by spray drying. The particles of ceramic powders
Zr0,20%Y,0; have a spherical morphology with a range of the
granulation of 16um to 90um, and they are used to create the upper
ceramic layer of thermo - barrier coatings TBCs (Mrdak, et al., 2013,
pp.559-567). WC17%Co powder particles are more porous due to larger
WC and Co particles which were used for the consolidation of spray
drying. The powder is of a spherical shape with a range of grain size of
11um to 53um (Mrdak, 2013a, pp.7-25).
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Figure 1 — (SEM) micrography of the Zr0,20%Y203 and WC17%Co powder particles
Slika 1 — (SEM) mikrografija Cestica praha ZrO2,20%Y203 i WC17%Co
Puc. 1— (SEM) mukporpadus yactuy nopowka Zr0220%Y203 i WC17%Co

Production of clad powders

Cladding is a technological process in which particles of a size of 40um
to 50um are used as a powder core for cladding binary or multi-component
composite materials. The powder particle cores can be produced by a
process of spray drying or atomizing the liquid melt with an inert gas.The
particle cores are coated with smaller particles of a size of 1 ym to 10 ym
with the use of silica sol as a binder. Powders obtained by the cladding
process prevent the segregation of individual components in deposited
coatings, which can happen with a mechanical mixture of powders. Two
major classes of powders produced by cladding are multicomponent
composite metal powders of the self-adhesive Ni/Al, NiCr/Al and
NiCr/Al/Co/Y,0; types and soft sealant materials of the Ni/ graphite type.
The goal of producing cladded Ni/Al, NiCr/Al and NiCr/Al/Co/Y,O3; composite
powders is that the cladding enables the exothermic reaction between the
components of the powder in the deposition process, to obtain a higher
adhesive strength of the coating to the metal substrate (Mrdak, et al., 2013,
pp.559-567), (Mrdak, 2013c, pp.7-22). The sealing material Ni/25%graphite
is composed of a graphite corecladded with nickel. This prevents the
combustion of graphite in plasma and enables a uniform and homogenous
distribution of Ni and graphite in the coating (Mrdak, 2013b, pp.68-88). Fig. 2
shows the morphologies of the cross sections of Ni/25%graphite and
Ni/20%Al powders. The cross section shows the graphite cores cladded with
fine particles of nickel in the form of wrappers (Mrdak, 2013b, pp.68-88).
The powder particles are of a granulate range of 30um - 90um and irregular
in shape. Composite NI20%Al powder consists of Ni particle cores cladded
with fine Al particles with a range of grain size of 53um to 90um. The
powder particles are approximately spherical (Mrdak, 2013c, pp.7-22).
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Figure 2 — (SEM) micrography of the Ni/25% graphite and Ni/20%Al powder particles
Slika 2 — (SEM) mikrografija Eestica praha Ni/25% grafit i Ni/20%Al
Puc.2 — (SEM) mukporpadms yactuy, nopowka Ni/25% rpacut n Ni/l20%Al

Preparation of powders by the atomization
of a liquid melt

The dispersion of a liquid melt by an inert gas or atomization (Melt
atomization) is a technological process mostly used for the production
of powders of pure metals and their alloys such as: Al, Cu, Ni,
CuAl,CuNi, CuNiln, CuAlFe, FeCrNiC, FeCrNiMoSiC, CoCrNiWC,
CoCrNiAlTaY, CoNiCrWC, CoMoCrSi, MeCrAlY, etc. The process
consists of melting a metal or an alloy of a particular composition and
the atomization of a liquid melt by the inert argon gas, where the
products are powder particles of a spherical shape. The melting may be
performed at atmospheric pressure or in vacuum. If the melting is
performed in the presence of air, it is necessary to perform degassing
of the liquid melt by a suitable inert gas prior to spraying. Powders
made of elements sensitive to oxidation (such as MeCrAlY alloys
containing Al and Y) are produced by melting in an induction furnace in
vacuum, where the melt is degassed and sprayed by the inert argon
gas of high purity. The produced powders are dense and of spherical
morphology with insignificant amount of oxide impurities. Fig. 3 shows
SEM micrographs of the morphology of the Ni22%Cr10%Al1%Y powder
particles produced by the atomization of a liquid melt by an inert gas
intended for deposition at atmospheric pressure and in vacuum (Mrdak,
2012, pp.182-201). The powder with a grain size range of 53um to
106um is used for the deposition of coatings at atmospheric pressure
(Mrdak, 2012, pp.182-201).
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Figure 3 — (SEM) micrography of the Ni22%Cr10%Al1%Y powder particles
Slika 3 — (SEM) mikrografija Eestica praha Ni22%Cr10%Al1%Y
Puc. 3 — (SEM) mukporpadums vyacTtuy nopotuka Ni22%Cr10%AlI1%Y

The powder with a grain size range of 11um to 37um is used for the
deposition of coatings in vacuum. The powder particles are spherical in
shape and homogeneous.

Preparation of powders by electric arc melting

Electric arc melting is a general method of producing powders, in
which, after melting the powder components and their casting into blocks,
the molten melt is rapidly cooled to room temperature. The cooled blocks
are ground. After grinding, the powder is classified by a desired particle
size distribution. The advantage of this method is pre-alloying and the
natural homogenization of powder particles. The consequence of
grinding is a typical irregular and angular shape of powder particles. This
technological process is quite frequent in the production of ceramic
pOWderS: A|203, TiOQ, Zr02, A|203Ti028i02, A|203Ti02, A|203Si02, Cr203,
Cr203Ti02, CQOgSiOzTiOz, Zr02C602Y203, Zr02Y203, ZrOzMgO,
Ce0,Y,0;3 and other ceramicsas well as in the production of metal and
alloy powders. Fig. 4 shows the morphology of the Al,0;40%TiO, and
Zr0,24%MgO powder particles. Fast sub-cooling of the molten melt
allows the formation of a suitable structure in polymorphous ceramic
materials. In the structure of the Al,O340%TiO, ceramic powder, the a
Al,O; hard phase is present in a greater proportion while there is an
insignificant proportion of the y - AlL,O; softer phase, which is very
suitable for the production of coatings resistant to wear. The
Al,0340%TiO, powder is in a range of particle granulation of 15um 45um
and it is used to protect surfaces from friction, abrasion and erosion of
particles (Mrdak, 2014, pp.7-22).
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Figure 4 — (SEM) micrography of the Al,0340%TiO2 and ZrO; 24%MgO powder particles
Slika 4 — (SEM) mikrografija Cestica praha Al;0340%TiO2i ZrO; 24%MgO
Puc. 4 — (SEM) mukporpadus vactuy nopowka Al,0340%TiO2i ZrO2 24%MgO

Quick subcooling of the ZrO,24%MgO ceramic melt also provides a
small fraction of the monoclinic phase (below 5%) which is not desirable
in the deposited layers. The Zr0O,24%MgO powder has a range of the
granulate of 10pm - 53um and is applied for the preparation of the upper
ceramic layer of thermal - barrier coatings (TBCs) (Kakas, et al., 2005,
pp.335-340).

Preparation of powder agglomeration - sintering

Agglomeration - sintering is a technique in which agglomerated
powder particles are condensed by a suitable heat treatment (gas or
plasma) below the melting point of the components. This technology is
used for the production of metal, metal - carbide and ceramic powders.
Agglomeration and sintering do not produce completely alloyed
materials, which is why this technique is used only for powders for the
given purpose. Fig. 5 shows the morphologies of the agglomerated and
sintered powder particles of Al,0313%TiO, and Mo. The Al,0313%TiO,
powder particles consist of fine agglomerated and sintered particles of
AlL,O3; and TiO,. Because of the fine granulation of the initial components
of AlLO; and TiO, powders, theagglomerated and sintered particles are
quite dense, homogeneous and spherical.
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Figure 5 — (SEM) micrography of the Al,0313%TiO2 and Mo powder particles
Slika 5 — (SEM) mikrografija Eestice praha Al20313%TiO, i Mo
Puc. 5 — (SEM) mukporpadus yactuy nopowka Al,0313%TiO2 i Mo

The powder is produced with the distribution of granules from 15um
to 45um. The Mo agglomerated powder particle is more porous
compared to the AlL,O313%TiO, powder particle because it consists of
bigger particles of sintered and agglomerated Mo. The powder is
produced with a granulation of the distribution of 16um to 45 ym and is
used for producing coatings with increased resistance to wear (Mrdak, et
al., 2005, pp.235-239). The powder particles have quite a regular shape,
taking into account that sintered components have quite different melting
temperature and other physical properties.

Preparation of powders by the plasma treatment

The process of plasma arc remelting has been developed as a new
method to improve the existing quality of powders and to provide the
best possible reproducibility of coatings with optimum properties. This
primarily refers to the shape of particles, homogeneity, density, size,
and the oxygen content as compared to the starting powder prior to the
treatment with plasma. Remelting of plasma powders can result in
powders with completely different specific properties. A constant
powder flow is not the only parameter that affects the reproducibility of
the coating quality. Since the melting process must be reproduced, it is
also necessary to control the powder reactivity. All powder particles
should have a constant ratio of surface/volume without gas content.
The grain size uniformity can be achieved by careful screening and
classification of powders by granulation. Most commercial powders are
produced with different surface area/volume ratios, causing non-uniform
melting of powder particles. This has led to the development of a new
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technique of powder production, which also applies plasma energy in
the production. This technique can produce dense and spherical
particles with a constant ratio of surface area/volume. Powders of
different grain sizes can be easily sieved and classified in accordance
with the desired granulation. This is not the case in conventional
methods of powder production that produce powders with different
morphologies and variable surface/volume ratios. The production of
spherical particles by the powder remelting process in the plasma has
great advantages. The spherical shape and a constant surface/volume
ratio also provide a constant flow of powder in the plasma deposition
process. The gas content in the powder particles is significantly
reduced and in the deposition process there is no evaporation of
particles as in the case of angular grains. The process of plasma arc
remelting is carried out in a furnace with controlled temperature and
atmosphere. The chamber must not contain oxygen. The most
commonly used gas for protection is inert gas argon of high purity. The
furnace is protected from noise with a material on the furnace outer
part. A required quantity of powder to be treated is uniformly injected
into the plasma jet of defined characteristics. Powder particles injected
into the plasma zone are remelted and, at the exit of the jet, they are
undercooled quickly in some of cryogenic liquids. The treated powder
particles of different granulation pass through cyclones to be collected
in the powder chamber. After the treatment, the powder is classified in
accordance with grain sizes. If the desired effect has not been obtained
during the initial treatment, ie. If all the particles are not spherical, the
process is repeated. The starting materials are powders of different
chemical compositions and morphologies of different particle types
produced by different technological processes. Multi-component
powders cannot be produced by other technological methods. In the
process, a number of particles of different powders of chemically
determined granulation are mixed and then micro pelleted into a new
particle. Thus formed particles are used as a starting material for the
plasma treatment and for the preparation of multicomponent particles
with novel properties (Hansz and Tourenne, 1988, pp.35-40). Typical
examples of multi-component powders are WC-TiC-NbC-TaC and TiC-
TiN-MoSi»-Cr;C, powder. The produced powders are dense and
homogeneous without a share of impurities and gases. Because of a
high density and purity that can be achieved in powder particles, this
procedure is widely used for thickening powder particles of metals
susceptible to oxidation. Fig. 6.1 shows the morphology of a
multicomponent sintered particle of WC-TiC-NbC-TaC before the
plasma treatment and the morphology of multicomponent powder
particles after the plasma treatment (Lugscheider, 1988, pp.23-48).
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Figure 6.1 — (SEM) morphology of the WC-TiC-NbC-TaC powder particles before and
after the treatment with plasma
Slika 6.1 — (SEM) morfologija Cestica praha WC-TiC-NbC-TaC pre i posle tretmana sa plazmom
Puc. 6.1 — (SEM) mopconorus yactuu nopotuka WC-TiC-NbC-TaC go n nocne
nnasmeHHow obpaboTku

The process of powder plasma remelting is suitable for the production of
powders of zirconium oxide stabilized with other types of oxides. High
remelting temperature helps to improve prealloying zirconium oxide, which
significantly improves the oxide stabilization. This technological process
results in systems of ceramic powders such as ZrO,CeO,Y,03, ZrO,Y-,0;,
ZrO-,MgO, CeO,Y,03 and other ceramic powders. Fig. 6.2 shows the particle
morphology of the Zr0,25%Ce0,3%Y,0; (Mrdak, et al., 2013, pp.559-567)
and ZrO,8%Y,0; ceramic powders treated by plasma in order to spheroidize
powder particles with a constant surface area/volume ratio. The spherical
powder of Zr0,25%Ce0,3%Y,0; is fully prealloyed with particles ranging
from 11 ym to 90 um. The figure also shows the morphology of the powder
particles of ZrO,8%Y,0; with a grain size of 15 ym to 45 pym. The powder
particles have a regular spherical shape.

Figure 6.2 — (SEM) morphology of the Zr0225%Ce023% Y203 and ZrO,8%Y>Oz powder particles
Slika 6.2 — (SEM) morfologija Cestica praha Zr0225%Ce023%Y203i ZrO28%Y203
Puc. 6.2 — (SEM) mopdbornorvst yactu, nopotuka Zr0225%Ce023%Y203 1 ZrO28% Y203
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Mechanical alloying

The technological process of making powders by mechanical alloying -
MA aims at producing homogeneous powder particles. It produces very
homogeneous coatings with a fine microstructure. Mechanical alloying (MA) is
described as a high - energy grinding process in which powder particles are
subjected to repeated cold-welding, breaking and re-welding. The transfer of
mechanical energy to powder particles results in the introduction of stresses in
powder particles through the creation of dislocations and other defects that act
as fast diffusion paths. In addition, grains are filtered and grain size is
processed, which decreases the diffusion distance. During grinding, there is a
slight increase in powder temperature. All these effects lead to the alloying of
the powder mixture components, during the grinding process
(Suryanarayana, 2004, p.466). Since mechanical alloying can lead to the
formation of intermetallic phases, which are often difficult to form even at high
temperatures, plasma spray powders prepared by high energy grinding are a
great alternative to the formation of deposits of this type of composite phases.
The versatility of mechanical alloying enables the production of composite
powders of hydroxyapatite - HA reinforced with zirconium oxide - ZrO,
stabilized with yttrium oxide Y,03, Ni/Al/Mo, Cu/Al, Cu/Al,Os, TI/Al/SisN,, etc.
(Fukumoto and Okane, 1992 pp.595-600). In the case of systems with an
explosive material such as aluminum powder with a very fine particle size of <
3 um, short-term mechanical alloying reduces the reactivity of the powder due
to the inclusion of hard phase particles (Al,O3 and / or SiC) within Al particles
or fine Al,O3; and SiC particles sticking on the surface of aluminum (Bach, et
al., 2000, pp.299-302). Fig. 7 shows a (SEM) morphology of the
Ni/5.5%Al/5%Mo and Cu/10%Al powder particles produced by mechanical
alloying. The Ni/5.5%Al/5%Mo powder particles have a spherical shape which
allows an even flow of the powder in the plasma jet. The range of granulation
of the powder particles is in the range of 45 ym to 90 um.

™
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Figure 7 — (SEM) morphology of the Ni/5,5%Al/5%Mo and Cu/10%Al powder particles
Slika 7 — (SEM) morfologija €estica praha Ni/5,5%Al/5%Mo i Cu/10%Al
Puc. 7 - (SEM) mopdonorus yactuy nopotuka Ni/5,5%Al/5%Mo n Cu/10%Al
The powder particles of Cu/10%Al are also of a spherical shape in
the granulate range from 45 ym to 106 pm.
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Sintering, agglomeration by high-temperature synthesis

For the production of carbide and cermet powders, different
technological processes are used, eg: high-temperature synthesis - SHS,
agglomeration and sintering, agglomeration and densification of powder by
plasma and mechanical mixing of carbide and bonding alloys - MA. Fig. 8
shows the SEM - photomicrographs of the morphology of the TiC (Garrett,
et al., 2012) and TiB, powder particles (Logan and Villalobos, 2006, pp.249-
257) with the grain size of 1 ym to 5 um, produced by the high temperature
synthesis process - SHS. Carbide and cermet powders are often produced
by the high temperature synthesis - (SHS), through the reaction of a mixture
of elemental powders of Ti and C or B, which comprises a binder phase of
Ni,Fe(Cr) and a hard cermet phase of TiC or TiB,. This process uses an
exothermic reaction of a certain reactive mixture of flammable Ti and C or Ti
and B powders. Because of high temperatures that can be reached during
the reaction (~1200 - 6000 °C), impurities can evaporate and improve the
bond strength between the hard carbide phase and the alloy used as a
binder (Smith, et al., 1995, pp.1121-1126).

arrett, et al., 2012),

(Logan and Villalobos, 2006, pp.249-257)
Slika 8 — (SEM) morfologija Cestica praha TiC i TiB, (Garrett, et al., 2012),
(Logan and Villalobos, 2006, pp.249-257)
Puc. 8 - (SEM) mopdonorus vactuy nopowka TiC u TiB2 (Garrett, et al., 2012),
(Logan and Villalobos, 2006, pp.249-257)

This technological process allows the production of powders with a
particle size of 1 ym to 5 ym in diameter and smaller than 100nm.

Conclusion

This paper describes the technological procedures commonly used
for the production of powders intended for thermal spray processes, as
well as the morphologies of the powder particles tested by scanning

electron microscopy - SEM.
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The technological procedures commonly used for the production of
powders are: agglomeration spray drying, powder cladding, spraying the
liquid melt, electric arc melting, agglomeration and sintering, powder
spheroidization by plasma remelting and high-temperature synthesis.

This paper has shown that various technological processes can
produce powders with different morphologies of powder particles whose
characteristics are directly related to the structure and physical -
mechanical properties of deposited coatings.

Each technological procedure gives some specific characteristics
to the produced powders, on the basis of which the powders are
selected for protecting functional surfaces in the production of new
machine parts, for repairing surfaces worn by mechanisms of wear,
cavitation and corrosion at low and high temperatures as well as for
special purposes.
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TEXHONOMA N3roTOBNEHUS MOPOLLKOBbIX N3AENNA
N MOP®OJIOMNA YACTWL, NMOPOLLKA

Muxauno P. Mpaak
LieHTp uccnegosanun n paspabotok AO,MMTEJT KommyHunkauumn®,
r. benrpag, Pecnybnuka Cepbus

OBJTIACTb: xumun4yeckmne TexHomnornm
BWO CTATbW: o63opHas ctatbs
A3bIK CTATbW: aHrnumnckmnin

Peswome:

Ha cbusudeckue xapakmepucmuku U MexaHudeckue ceolicmea
nokpbimud 60nbWoe 8USHUE OKa3bi8alom, NMpUMEHsieMasl mexHosIo-
2usl u32o0moerieHuUsi MopowKka U rnapamempsbl, UCMOb3yeMble 8 Mpo-
ueccax nnasmeHHol obpabomku.
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KnrouesbiMu napamempamu, sfusiiouuMu Ha ¢husuyeckue U mMmexa-
Hu4eckue ceolicmea MoKpbImud, S8/IsIMCs makue rMpou3eo0CmeeHHO-
mexHosio2u4YecKue napamMmempsl MOPOWKO8bIX u3denul, Kak: Mopgoso-
2us1 Yyacmuuy, nopowika, 0OHOPOOHOCMb, 2paHynsyuUs rnopowka u duana-
30H epaHynayuu, aesioluxcs HeOMbeMTUMOU Yacmbio MexHosioauye-
CKO20 rpouecca fnpu u320moerieHuU rnopowKosbIx uzdenud.

B daHHoU cmambe ocgelweHbl mexHono2u4ecKue rnpoyecchl rpo-
uzsodcmea riopowikosbix usdenud, rpusedeHa Mopghonoausi Yacmuy
rnopowka (eedywux npousodumeriell NopowKosbIx u3desnul), u3y4eH-
Hasi MemodOM 371EKMPOHHOU CKaHupyrowel MUKpockonuu — SEM.

Bo mHoeux nybnukayusix obbsICHAemMCs KoppensyuoHHas 3asu-
cumocmb Mexdy mMopghbosioeuell Yacmuy U mMexHOI02uYeCcKUMU po-
ueccamu, nNpuMeHsieMbIMU 8 rPouU38o0cmee MoPOWKo8bIX usdenud, a
makxe rnapamempamu HaHeCeHUs1 MOKPbIMUs. PasnuyHbie xapakme-
puUCMUKU Yacmuy, makue, Kak ¢hopma, gesiuduHa, pasmep, 2ycmoma,
yucmoma u rp. HernocpedCcmeeHHO 3agucsim om fPou3800CMBEHHO20
fipoyecca rpu u32omoessieHUU MopoLWKo8bIX u3desudl.

Tak Kak Om nepeyqucrieHHbIX XapaKmepucmuk 3asucsim Kade-
cmeo u ceolicmea HaHeCeHHO20 MOKPbIMUS, Ofis1 Jly4wea0 KOHPOJIsS
yacmuy, 8 rnnasmMeHHol cmpye u obecriedeHusl Xenaembix pesyrnbma-
moe MnoKpbIMusi, He0b6xo0uMo erlademp 3HaHUSIMU O Xapakmepucmu-
Kax u ceolicmeax nopouwka.

lpu HaHeceHuU MOKpbIMuUs HEO6X0OUMO y4umbieamp, Pasau4uUs
Xapakmepucmuk rnopowKkosbix usdesnud.

KnioyeBble CcrnoBa: mexHomoauu, MOPOWKU, Mopgooaus, MUKPO-
cmpykmypa.

TEHNOLOGIJE IZRADE PRAHOVA | MORFOLOGIJE
CESTICA PRAHOVA

Mihailo R. Mrdak
Istrazivacki i razvojni centar IMTEL Communications a.d., Beograd

OBLAST: hemijske tehnologije
VRSTA CLANKA: pregledni Clanak
JEZIK CLANKA: engleski

Sazetak:

Fizicke osobine i mehanicka svojstva previaka su pod velikim utica-
Jem tehnologije izrade prahova i parametara plazma sprej procesa. Je-
dan od veoma bitnih parametara koji utiCe na fizicka i mehanicka svoj-
stva prevlaka su morfologije &estica praha, homogenost, granulacija pra-
ha i raspon granulacije, koji su u direktnoj vezi sa tehnologijama izrade
prahova. U ovoj studiji opisani su tehnolo$ki procesi proizvodnje prahova
koji se najvise koriste i prikazane su morfologija ¢estica prahova renomi-
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ranih proizvodaca praha, koje su ispitane skening elektronskom mikro-
skopijom — SEM. Postoji mnogo studija koje su objavile korelaciju izme-
du morfologije i tehnologije izrade prahova sa parametrima depozicije
previaka. U zavisnosti od procesa proizvodnje praha, Cestice poseduju
razli¢ite karakteristike koje se ticu oblika, veli¢ine, specificne gustine, ¢i-
stoce, itd. PoSto ove karakteristike imaju znacajan uticaj na kvalitet i
svojstva deponovanih previaka, potrebno je posedovati znanje o karak-
teristikama praha radi bolje kontrole ponaSanja ¢estica u mlaz plazme,
kako bi se proizvele previake oCekivanih karakteristika. Prahovi imaju ra-
znovrsne karakteristike za koje treba podesiti operativne parametre de-
pozicije kako bi se dobile previake Zeljenih osobina.

Uvod

Kvaliteti deponovanih APS i VPS plazma sprej previaka su pod
uticajem vise medusobno usloviljenih parametara, a jedan od njih je
kvalitet praha koji je u direktnoj vezi sa tehnologijom proizvodnje pra-
hova. Da bi se obezbedila optimalna svojstava prevlake, prah sa svo-
Jim hemijskim sastavom, morfologijom i raspodelom granulata Cestica
mora biti prilagoden eksploatacionim uslovima previake. Od tehnike
proizvodnje prahova umnogome zavisi: hemijski sastav i homogenost
praha, morfologija ¢estica praha, veliina Cestice i raspon granulacije,
poroznost, specificna gustina, Cistoca i dr. (Sampath, et al., 1996,
pp.629-636). Za proizvedene prahove istog hemijskog sastava sa razli-
¢itim procesima izrade dobijaju se razlicite morfologije i karakteristike
prahova (Kubel, 2000, pp.12-32). Cestice sfernog oblika imaju bolju
protocnost u odnosu na &estice praha nepravilnog oblika. Shodno to-
me, dobijena svojstva previaka se razlikuju, ¢ak i ako su uslovi za de-
poziciju konstantni. To je zbog razlike u pona$anju tokom ubrizgavanja
Cestica u mlaz plazme i toka istopljenih cestica do podloge gde se de-
ponuju. Cestice nepravilnog oblika ¢esto izazivaju blokadu u dovodnoj
cevi za prah, $to dovodi do smanjenja stope depozicije, pregrevanja
substrata i odvajanja previake sa podloge. Slicna je situacija i sa ubaci-
vanjem finih ¢estica u mlaz plazme. Shodno tome, veoma je bitno po-
sedovati znanje o karakteristikama praha radi bolje kontrole ponaSanja
Cestica u mlaz plazme, kako bi se proizvele previake ocekivanih karak-
teristika. Zavisno od tehnike izrade praha, morfologije i gustine Cestica
praha mogu biti sasvim razli¢ite, pa je za njihovu primenu potrebno po-
desiti vitalne parametre depozicije da bi se dobile previake Zeljenih
osobina, kako je opisano u radovima autora (Vencl, et al., 2009,
pp.398-405), (Vencl, et al., 2010, pp.591-604), (Vencl, et al., 2011,
pp.1281-1288), (Mrdak, 2012, pp.182-201), (Mrdak, 2013b, pp.68-88),
(Mrdak, 2014, pp.7-22), (Mrdak, 2013a, pp.7-25), (Mrdak, et al., 2013,
pp.559-567). Vazno je naglasiti da se sa primenom vise tehnolo$kih
postupaka izrade prahova postize ujednacenija raspodela granulata i
konstantan odnos povrSina —zapremina cestica, $to povoljno utice na
njihovo ravnomerno topljenje u plazmi i deponovanje na podlozi.
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Cilj rada jeste da se opisu tehnoloski postupci izrade prahova, koji se
koriste za depoziciju previaka atmosferskim i vakuum plazma sprej proce-
sima. U radu su prikazane SEM mikrofotografije morfologija prahova, od
kojih zavisi efekat depozicije praha, gustina previake, naponsko stanje
previake i adheziono-koheziona cvrstoca spoja. Odabrani su prahovi, koji
se najcesce Koriste za izradu previaka otpornih na habanje, abraziju, ero-
Ziju, koroziju i na zamor na niskim i povisenim temperaturama.

Tehnike proizvodnje prahova i morfologije Cestica prahova

U zavisnosti od procesa proizvodnje praha, ¢estice poseduju raz-
licite karakteristike koje se odnose na: mikrostrukturu, homogenost,
specifi¢nu gustinu, ¢istocu, morfologiju, veli¢inu i raspodelu veli¢ine Ce-
stica. Ove karakteristike imaju znaCajan uticaj na kvalitet i svojstva de-
ponovanih previaka u eksploataciji, zbog ¢ega je neophodno posedo-
vati znanje o tehnologijama izrade prahova i karakteristikama proizve-
denih prahova radi lak$e kontrole plazma sprej parametara i ponaSanja
Cestica praha u plazmi, kako bi se proizvele previake visokog kvaliteta.
Najéesce i najpoznatije tehnologije proizvodnje prahova su:

— aglomeracija suvim rasprSivanjem (Agglomeration — spray
draying): metalni, karbidni i keramiCki prahovi;

— oblaganje prahova (Clad composite powders): metalni, keramic-
ki prahovi metalokarbidni, kompozitni prahovi;

— rasprSivanje te¢nog rastopa (Melt atomization): metalni i legirani
prahovi;

— topljenje elektricnim lukom (Electric arc melting): metalni praho-
vi, keramiCki prahovi;

— aglomeracija i sinterovanje (Agglomerating and sintering): me-
talni prahovi, keramiCki prahovi i metalokarbidni prahovi;

— plazma tretman (Plasma fusion) radi sferoidizacije metalnih i ke-
rami¢kih prahova;

— proces visokotemperaturne sinteze (High Temperature Synthe-
sis — SHS) koja nastaje reakcijom smeSe elementarnih prahova: kar-
bidni prahovi, kermet prahovi, kompozitni prahovi i dr.

Izrada prahova suvim rasprsivanjem

Suvo rasprsivanje (Spray drying) jeste tehnoloski proces aglomeraci-
je ili okrupnjavanja finih ¢estica praha u opsegu od 1um do 40 um. Za
aglomeraciju se mogu koristi i ultrafine Cestice praha, veli¢ine manje od 1
Um, koje omogucavaju izradu prahova vece Cistoce i gustine. Fine Cestice
praha vezuju se sa tec¢nim sredstvom silikasolom u jednu celinu, praveci
pri tome suspenziju. Takva suspenzija rasprSuje se sa odgovarajucom
mlaznicom pod odredenim pritiskom u komoru zagrejanu od 400 do
600°C, praveci suve Cestice praha koje su okrupnjene — aglomerisane.
Temperatura u komori zavisi od vrste i svojstava suspenzije. Ovaj proces
proizvodi generalno dve frakcije.: grubu frakciju skuplienu u komori i finu
frakciju skuplienu u ciklonu. Odnos frakcija reguliSe se izborom tipa mla-

G

Mrdak, M., Morphology of powder particles produced by spray atomization and other processes, pp. 46—-67



VOJNOTEHNICKI GLASNIK / MILITARY TECHNICAL COURIER, 2015., Vol. LXIlI, No 4

znice i radnim pritiskom u procesu. OsuSeni prah se zatim sinteruje u ga-
snoj peci na temperaturi od 1450 do 1600°C u zavisnosti od vrste praha,
kako bi se poboljsala gustina i obezbedila ujedna¢ena proto¢nost praha u
procesu depozicife. Na ovaj nacin proizvodi se Citav niz sistema prahova
razlicitog kvaliteta i svojstava kao $to su: WC/Co, WC/CoCr, WC/NiMoCer,
Ni/SiC, ZrO,Y,03, ZrO,TiO,Y,03 ZrO,CaOAl,Oz i prahovi za specijalne
namene. Proizvedeni prah je sfernog oblika.

Izrada prahova oblaganjem

Oblaganje prahova (Clad composits) jeste tehnoloski proces u
kojem se za oblaganje dvokomponentnih ili visekomponentnih kom-
pozitnih materijala, kao jezgra praha, koriste Cestice veli¢ine od 40
um do 50 um. Jezgra Cestica praha mogu se proizvesti postupkom
suvog raspr$ivanja ili atomizacijom tec¢nog rastopa inertnim gasom.
Jezgra Cestica oblazu se manjim Cesticama veli¢ine od 1 um do 10
um uz upotrebu silikasola kao vezivnog sredstva. Dve najvaznije kla-
se prahova izradene oblaganjem su visekomponentni samovezujuci
kompozitni metalni prahovi tipa Ni/Al, NiCr/Al i NiCr/Al/Co/Y>03i meki
zaptivni materijal tipa Ni/grafit. Cilj izrade obloZenih kompozitnih pra-
hova Ni/Al, NiCr/Al i NiCr/Al/Co/Y,0; jeste sto oblaganje omogucuje
egzotermne reakcije izmedu komponenti praha u procesu deponova-
nja, kako bi se dobila $to veca adheziona ¢vrstoca previake sa metal-
nom podlogom (Mrdak, et al., 2013, pp.559-567), (Mrdak, 2013c,
pp.7-22). Zaptivni materijal Ni/25% grafit sastoji se od jezgra grafita
oblozenog niklom. Na taj nacin spreCava se sagorevanje grafita u
plazmi i omogucuje ravnomerna i homogena raspodela Ni i grafita u
prevlaci (Mrdak, 2013b, pp.68-88).

Izrada prahova atomizacijom te¢nog rastopa

Rasprsivanje teCnog rastopa inertnim gasom ili atomizacija (Melt
atomization) tehnoloSki je proces koji se najvise koristi za proizvodnju
prahova cistih metala i njihovih legura kao $to su: Al, Cu, Ni, CuAl,Cu-
Ni, CuNiln, CuAlFe, FeCrNiC, FeCrNiMoSiC, CoCrNiWC, CoCrNiAl-
TaY, CoNiCrWC, CoMoCrSi, MeCrAlY i dr. Proces se sastoji od toplje-
nja metala ili lequre odredenog sastava i atomizacije te¢nog rastopa
inertnim gasom argonom, pri ¢emu se proizvode Cestice praha sfernog
oblika. Topljenje se moZe izvesti na atmosferskom pritisku ili u vakuu-
mu. Ukoliko se topljenje izvodi uz prisustvo vazduha, obavezno se pre
rasprsivanja vrsi degazacija teCnog rastopa pogodnim inertnim gasom.
Prahovi izradeni od osetljivih elemenata na oksidaciju, kao $to su legu-
re MeCrAlY koje sadrze Al i Y, proizvode se toplienjem u indukcionoj
peci u vakuumu, u kojoj se teCni rastop degazira i rasprsuje inertnim
gasom argonom visoke ¢istoce. Proizvedeni prahovi su gusti i sferne
morfologije sa neznatnim udelom oksidnih necistoca.
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Izrada prahova topljenjem elektricnim lukom

Topljenje elektricnim lukom (Electric arc melting) op$ta je metoda
proizvodnje prahova, kod koje se, nakon topljenja komponenti praha i
livenja u blokove, istopljeni rastop brzo hladi do sobne temperature.
Ohladeni blokovi se melju, nakon ¢ega se vrSi klasifikacija praha po
Zeljenoj raspodeli veli¢ine Cestica. Prednost ove metode je predlegira-
nost i prirodna homogenizacija ¢estica praha. Posledica mlevenja je ti-
pi¢an nepravilan i uglast oblik ¢estica praha. Ovaj tehnoloSki postupak
Cesto je zastupljen u izradi kako keramickih prahova: Al,O3, TiO,, ZrO,,
A/QOgTiOQSiOQ, A/gOgTiOg, A1203Si02, Crzo;g, Cr203TiOQ, Crgo;gSiOzTiOQ,
Zr0,Ce0,Y,0;3, ZrO,Y,03, ZrO,Mg0O, CeO,Y,0; i drugih keramika, ta-
ko i metalnih i legiranih prahova.

Izrada prahova aglomeracija — sinterovanje

Aglomeracija — sinterovanje praha (Agglomerating — Sintering) je-
ste tehnika kojom se aglomerisane Cestice praha zgu$njavaju pogod-
nim toplotnim tretmanom (gasom ili plazmom) ispod temperature to-
plienja komponenti. Ova tehnologija primenjuje se za proizvodnju me-
talnih, metalo-karbidnih i keramickih prahova. Aglomeracijom i sintero-
vanjem ne proizvode se sasvim legirani materijali, zbog cega se ovom
tehnikom proizvode samo prahovi za datu namenu. Cestice praha ima-
Ju dosta pravilan oblik, s obzirom na to da se sinteruju komponente ko-
je imaju razlicite temperature topljenje i druga fizicka svojstva.

Izrada prahova plazma tretmanom

Postupak pretapanja praha mlazom plazme (Plasma fusion) razvio se
kao novi postupak iz zahteva da se unaprede postojeci kvaliteti prahova i
obezbedi sto bolja reproduktivnost previaka sa optimalnim svojstvima. To
se, pre svega, odnosi na oblik Cestica, homogenost, gustinu, veli¢inu i sadr-
Zaj kiseonika u poredenju sa polaznim prahom pre tretmana sa plazmom.
Ovom tehnikom proizvode se guste i sferne Cestice sa konstantnim odno-
som povrSina— zapremina. Prahovi sa razlicitom raspodelom veli¢ine zrna
mogu se lako prosejati i klasifikovati po Zeljenoj granulaciji. To se ne odnosi
na konvencionalne postupke izrade prahova koji proizvode prahove razlici-
tih morfologifa i sa promenljivim odnosom povrsina —zapremina. Proizvodnja
sfernih Cestica praha postupkom pretapanja u plazmi ima velike prednosti.
Sferi¢an oblik i konstantan odnos povrSina—zapremina omogucava, takode,
konstantan protok praha u procesu plazma depozicije. SadrZaj gasa u Cesti-
cama praha znatno je smanjen i u procesu depozicije ne dolazi do isparava-
nja Cestica kao $to je sluCaj za uglasta zrna. Proces pretapanja praha pla-
zmom radi se u kabini sa kontrolisanom temperaturom i atmosferom. U
mlaz plazme definisanih karakteristika ravnomerno se ubacuje odredena
koli¢ina praha koji se tretira. Ubrizgane Cestice praha u zoni plazme preta-
paju se i na izlasku iz mlaza brzo pothladuju — gase u nekoj od kriogenih
teCnosti. Tretirane Cestice praha razlicitih granulacija prolaze kroz ciklone i
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skupljaju u komoru za prah. Nakon izvrSenog tretmana prah se klasifikuje
po granulacijama. Ukoliko prvim tretmanom nije postignut Zeljeni efekat, t.
sve Cestice nemaju pravilan sferi¢an oblok, proces se ponavija.

Mehanicko legiranje

Tehnolo$ki postupak izrade prahova mehanickim legiranjem (Mec-
hanical alloying - MA) ima za cilj izradu homogenih ¢estica praha, koji pro-
izvodi previake veoma homogene i fine mikrostrukture. Mehanicko legira-
nje (MA) opisano je kao visokoenergetski proces mlevenja u kojem su Ce-
stice praha podvrgnute visestrukom hladnom zavarivanju, lomljenju i po-
novnom zavarivanju. Prenos mehani¢ke energije na Cestice praha rezulti-
ra uvodenjem naprezanja u Cestice praha kroz stvaranje dislokacija i dru-
gih greSaka koje deluju kao brze difuzione staze. Pored toga, javija se pre-
CiSCavanje Cestica i prerada veli¢ine zrna, a samim tim se smanjuje i raz-
daljina difuzije. Tokom mlevenja javija se blagi porast temperature praha.
Svi ovi efekti dovode do legiranja komponenti meSavine praha tokom pro-
cesa mlevenja (Suryanarayana, 2004, p.466). PoSto mehanicko legiranje
moZe dovesti do stvaranja intermetalnih faza, koja se cesto tesko formira-
Ju Cak i na visokim temperaturama, plazma sprej prahovi pripremijeni viso-
kom energijom mlevenja odlicna je alternativa za formiranje depozita ove
vrste kompozitnih faza.

Sinterovanje, aglomeracija visokotemperaturnom sintezom

Za proizvodnju karbidnih i kermet prahova koriste se razliciti teh-
nolo$ki procesi kao Sto su: visokotemperaturna sinteza (High Tempe-
rature Synthesis — SHS), aglomeracija i sinterovanje, aglomeracija i
zgus$njavanje praha plazmom (Plasma fusion) i mehani¢ko meSanje
karbida i vezne legure (Mechanical alloying — MA). Karbidni i kermet
prahovi ¢esto se proizvode visoko- temperaturnom sintezom — High
Temperature Synthesis (SHS) reakcijom smese elementarnih prahova
Tii Cili B, koja sadrzi vezivnu fazu Ni,Fe(Cr) i tvrdu kermet fazu TiC ili
TiB,. Ovaj proces koristi egzotermnu reakciju odredene reaktivne sme-
Se zapaljivih prahova Ti i Cili Ti i B. Zbog visokih temperatura koje se
postizu tokom reakcije (~1200 — 6000°C), necistoce mogu da ispare i
poboljsaju ¢vrstocu veze izmedu tvrdih karbidnih faza i lequre koja se
koristi kao vezivno sredstvo (Smith, et al., 1995, pp.1121-1126). Ovaj
tehnolo$ki postupak omogucuje izradu prahova veli¢ine ¢estica precni-
ka od 1 um do 5um i manjeg od 100nm.

Zakljugak

U radu su opisani tehnoloski postupci koji se najéesce koriste za
proizvodnju prahova namenjenih za termosprej procese, kao i morfolo-
gije Cestica prahova koje su ispitane skening elektronskom mokrosko-

pijom — SEM.
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Tehnolo$ki postupci koji se najceSce koriste za proizvodnju pra-
hova su: aglomeracija suvim rasprsivanjem, oblaganje prahova, raspr-
Sivanje tec¢nog rastopa, topljenje elektricnim lukom, aglomeracija i sin-
terovanje, sferoidizacija praha pretapanjem plazmom i proces visoko-
temperaturne sinteze.

Ovaj dokument je pokazao da se sa razli¢itim tehnoloSkim po-
stupcima mogu proizvesti prahovi sa razlicitim morfologijama cCestica
praha, Cije su karakteristike u direktnoj vezi sa strukturom i fizi¢ko-me-
hanic¢kim karakteristikama deponovanih prevlaka.

Svaki od tehnolo$kih postupaka daje proizvedenom prahu speci-
ficne karakteristike, na osnovu kojih se vrsi odabir praha za zastitu
funkcionalnih povrSina u proizvodnji novih masinskih delova i za repa-
raciju pohabanih povrSina mehanizmima habanja, kavitacije i korozije

na niskim i povisenim temperaturama i za specijalne namene.

Klju¢ne reci: tehnologije, prahovi, morfologija, mikrostruktura.
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Sazetak:

U odredenju logistike i logistickih sistema postoji Citav niz definicija
kojima su razliCiti autori, u razlicitim vremenima, vojnim, privrednim, trzi-
Snim i drustvenim okolnostima, nastojali da $to bolje objasne sustinu logi-
stike kao grane ratne vestine, poslovne filozofije, naucne discipline, itd.
lako je logistika veoma stara oblast ljudske delatnosti, koja se usavrSavala
uporedo sa razvojem civilizacije, logistiCki pojmovi su jo$§ uvek u procesu
sazrevanja i treba ih prihvatati onako kako su se pojavijivali i kako se poja-
vijuju u razlicitim oblastima ljudske delatnosti, sa konkretnim odrednicama
koje dobijaju od svog okruzenja.

Glavni cilj logistike jeste poboljSanje ukupnog kvaliteta, minimiza-
cija ukupnih troSkova i maksimizacija dobiti. Ovi suprotstavijeni zahtevi
upravo ukazuju na svu kompleksnost oblasti i problematike kojima se
logistika bavi.

S obzirom na kompleksnost i zastupljenost logistike u svim obla-
stima druStvenog Zivota, teZiste ovog rada usmereno je na pojasnjenje
i razvoj pojma i upotrebu termina logistika u Vojsci i poslovnim (civilnim)
organizacijama i na odredenom doprinosu boljem razumevanju logistic-
kog sistema.

Klju€ne redi: logistika, vojna logistika, poslovna logistika, logisticki si-
stem.

NAPOMENA: Rad proizilazi iz projekta ,Model baze podataka sistema za podrsku odlugi-
vanju organa logistike”, oznaka VA-TT/6/13-15.
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Uvod

U svakodnevnom zivotu ljudi koriste veliki broj razli€itih proizvoda i uslu-
ga, ne razmisljaju¢i mnogo o aktivnostima koje su prethodile njihovom poja-
vljivanju na mestu potroSnje ili upotrebe, kao ni o njihovoj buduénosti nakon
Sto izgube upotrebnu vrednost. Aktivnosti koje obuhvataju vremensku i pro-
stornu transformaciju materijalnih dobara, usluga, informacija, kapitala, ener-
gije i znanja, u modernom svetu najcesce se nazivaju logistikom. U dana-
Snje vreme logistika je prisutna u svim oblastima ljudskog delovanja. Ona
obuhvata sve sisteme i procese koji omogucavaju kretanje materijalnih i ne-
materijalnih tokova u fizickom, informacionom i organizacionom pogledu.

Logistika je prisutna kroz celu ljudsku istoriju; njene aktivnosti se
mogu pratiti od samog nastanka i razvoja ljudske civilizacije. U pisanim
radovima pronalaze se brojni dokazi o tome koliku su paznju poklanjali
logistici stari Grci, Rimljani, Vizantijci, Kinezi, itd.!

Vojni istoriari Cesto navode jedno od najpopularnijih i najuticajnijin
vojnih dela u istoriji — ,Umece ratovanja” (engl. The Art of War) Sun Cua?
(544-496. godine p.n.e.), kineskog pisca i mudraca, koje je davalo na-
dahnuce Cuvenim vojskovodama. Neki istoriCari temelje teoriju da je ovo
delo uticalo na Napoleona, koji je briZljivo vrdio logisti¢ku pripremu svojih
poduhvata, ali i na planiranje operacije ,Pustinjska oluja”.

Vaznost i uloga logistike narocito je prepoznata kao vitalna kompo-
nenta postojanja i funkcionisanja vojske. Svi dosadas$niji ratovi i ostale prili-
ke u kojima je angazovana vojska, na razli€itim prostorima i u razli€itim
epohama, zahtevali su odgovarajucu logisticku podrsku. Vojni lideri su se

' Postoje brojni primeri uticaja razvoja logistickih aktivnosti na ukupan razvoj ljudske civilizaci-
je, npr.: tehnologije transporta i pretovara kamenih blokova teskih nekoliko tona, koje su omoguca-
vale izgradnju piramida u starom Egiptu (oko 2700. p.n.e.); izgradnja prvih brodova starih Grka, ko-
jim je vrSen transport ljudi i roba na velikim udaljenostima (oko 300. p.n.e.); nabavka i transport stu-
bova iz &itavog tadasnjeg islamskog sveta za izgradnju dZamije u Kordobi u Spaniji (oko 700. n.e.);
osnivanje prve postanske usluge sa tacno definisanim vremenom transporta (Francuska, oko 1500.
godine); industrijska revolucija i pronalazak parne masine (oko 1800. godine); brojne tehnike i teh-
nologije nastale za vreme | i Il svetskog rata, kao i druge logistiCke aktivnosti koje su pruzile nove
mogucnosti i, sa druge strane, doprinele ubrzavanju ukupnog civilizacijskog napretka i povecanju
boljitka (www.dhl-iscoverlogistics.com/cms/ en/course/origin/ historical_development.jsp, nd).

2 U poglaviju ,Vodenije rata”, navedeno je sledece: ,Ako vasu vojsku duZe vreme drZite na
otvorenom prostoru, ostacete bez dovoljne koli¢ine osnovnih zaliha. Kada vasSe oruzane snage
oslabe, ostrica vaSeg napada otupi, vasa snaga se iscrpi a vase zalihe se istroSe, druga strana
Ce iskoristiti vaSu nemoc i di¢i se na noge. ... Ako ponesete opremu iz svoje zemlje a hranu uzi-
mate od neprijatelja, ne¢e vam nedostajati ni oruzja ni namirnica. Kada neka zemlja osiromasi
zbog vojnog angazovanja, to biva stoga $to prenosi namirnice do udaljenog mesta. ... Oni koji su
nastanjeni u blizini vojske prodavace stvari po viSim cenama. Zbog visokih cena vec¢i deo naroda
¢e osiromasiti. ... Kada su izvori snabdevanja iscrpeni, zalihe se sakupljaju prinudnim putem. Ka-
da se iscrpe mo¢ i izvori zaliha, i zemlja postaje siromasna. Obi¢ni ljudi ostaju bez 70% svoga bu-
dZeta, dok drzava mora da utrosi 60% nacionalnog bogatstva kako bi pokrila tro8kove unistene
opreme” (www.globalbook.rs/uploads/1/1/3/2/... /sun_tzu_-_umece_ratovanja.pdf, nd).
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uvek susretali sa problemom pruzanja adekvatne logisti¢ke podrske borbe-
nih snaga i u miru i u ratu. Pronalazenje potrebnih resursa, stvaranje efika-
snih organizacija i efikasnih vojnih doktrina, kao i postizanje odgovarajuce
ravnoteze izmedu borbenih i pratecih (logisti¢kih) snaga nikada nije bilo la-
ko. Bez posvecenosti logistiCara, njihovog znanja, vestina i izdrzljivosti,
uspeh borbenih snaga uvek je bio neizvestan, bez obzira na njihovu teh-
nicku opremljenost i obuéenost. Pripreme i realizacija logistiCke podrske
vojske reSavani su na razliCite nacine, osloncem na vlastite vojne resurse,
resurse ostalih subjekata u drzavi (j. resurse pozadine), resurse savezni-
ka, kao i osloncem na resurse protivnika. Logisti¢ke aktivnosti uvek su bile
vezane za obezbedenje naoruzanja i vojne opreme, snabdevanje munici-
jom, reSavanje problema ishrane ljudstva, omoguéavanje kretanja vojske,
zdravstveno zbrinjavanje, zastitu od atmosferskih uticaja, itd.

Nakon opsteg prihvatanja zna€aja i moguc¢nosti koje je pruzalo pozna-
vanje logistike od strane vojnih teoretiCara, tokom XX veka logistika je iz voj-
nog podrucja sve vise ulazila u civilni, odnosno privredni sektor, gde se uvi-
delo da je njeno izu¢avanje neophodno za inZenjere, ekonomiste, politicare i
druge kadrove koji se bave upravljanjem i rukovodenjem raznim sistemima.

Ne postoji termin u novijoj poslovnoj teoriji i praksi, koji je izazvao to-
liku paznju, vezao viSe istrazivackih napora, donekle podelio misljenja o
njegovom definisanju i pojmovnom razgrani€enju sa komplementarnim
terminima i podstakao razvoj mnogobrojnih teorija po pitanju vaznosti za
celokupnu poslovnu sliku sveta, nego Sto je logistika, pojam kojim se
oznacCavaju: kompletna istraZivaCka oblast i nau¢na disciplina, poslovna
filozofija i praksa, pa €ak i privredna grana (Maslari¢, 2014, pp.17-18).

U savremenim uslovima logistika se, sa jedne strane, posmatra i kao
mlada naucna disciplina i istovremeno kao savremena i nova oblast po-
slovanja, a sa druge strane kao konkretna praksa (aktivnost) i specificna
funkcija u okviru razlicitih sistema (tehnicke i organizacione prirode). Da li
¢e u njenoj prakti€noj aplikaciji biti viSe vestine ili nauke zavisi od obima i
teZine problema koji se reSava, od kvaliteta ,alata” koji se koriste u resa-
vanju problema, od ljudi koji reavaju probleme, njihovog znanja i medu-
sobnih odnosa. Medutim, kao vestina, zbog izuzetne vaznosti, bice uvek
prisutna (Andreji¢, et al., 2012, pp.96-102).

Logistiku i njene aktivnosti veliki broj poslovnih ljudi jo$ uvek pred-
stavlja na apstraktan nacin, u vidu jedne vrste ,crne kutije”. Ovaj nivo ap-
strakcije je neopravdan i nepozeljan sa stanovista efikasnosti i efektivno-
sti realizacije navedenih aktivnosti.

Da bi se izbegla apstraktnost, u ovom radu je nastojano da se da
doprinos boljem razumevanju sustine logistike kroz prikaz razli¢itih pristu-
pa odredenju postojeéih pojmova i terminologije, i time uciniti lakSim niji-
hovo dalje analiziranje po pitanju sadrzaja, obuhvatnosti, karakteristika,
povezanosti, komplementarnosti, meduzavisnosti, itd.

&0



Razvoj pojma ,logistika’
O izvoru, odnosno poreklu pojma ,logistika”™ u nauénoj i struénoj lite-
raturi postoje veoma razliciti stavovi i pristupi, koji su u osnovi ispravni, s
obzirom na moguénost tumacenja logistike kao viseznaénog pojma.

Po jednom pristupu, semanti¢ko poreklo reci ,logistika” vezuje se za
starogréku re¢ logos (Adyog) koja znadi: re€, govor, um, razum, mo¢ mi-
Sljenja i rasudivanja, odnos, odnosno starogrcku rec logistikos i starola-
tinsku re€ logistikus, pri ¢emu oba izraza imaju isto znaéenje: proracun ili
zaklju€ivanje na matematicki nacin (raCunanje pomocu slova, razumno
procenjivanje) (Vujaklija, 1975, p.515). U staroj Gr¢koj, Rimu i Vizantij-
skom carstvu, €inovnici (oficiri) sa nazivom Logistikas (Logistiki) bili su
odgovorni za administrativna (finansijska) pitanja i pitanja vezana za di-
stribuciju hrane i zaliha, odnosno za prora¢un drzavnih (vojnih) potreba,
upravljanje i rasporedivanje prikuplijenih poreza (http://www.prince-
ton.edu/ ~achaney/tmve/wiki100k/docs/Logistics.html, nd).

Po drugom pristupu, deo nau€ne javnosti semanticko znacCenje reci logi-
stika vezuje za francuski jezik i reC loger, koja u prevodu znaci: nastaniti se,
smestiti se, ukonaciti se, stanovati, nociti pod vedrim nebom, a u vojnoj termi-
nologiji ozna€ava kretanje (transport), snabdevanje i smestaj vojnih jedinica.
Takode, vezuije se i za francusku re¢ ,logistique”, koja je izvedena iz podoficir-
skog Cina ,Maréchal des Logis”, koji je u francuskoj vojsci tokom XVII veka
dodeljivan licu odgovornom za planiranje i pripremu kretanja trupa, regulisanje
transporta i snabdevanja, kao i odabir prostora za logorovanje i bavljenje svim
administrativnim poslovima (Anikin, Rodkina, 2013, p.15).

Istorijski gledano, termin logistika vezuje se za vojnu, matematicku i
poslovnu upotrebu (Levkin, 2009, p.8).

Prvobitna vojna upotreba termina logistika bila je vezana za antiCke
drzave i Vizantiju. Pojedini izvori upotrebu termina logistika vezuju za veli-
kog vojskovodu Aleksandra Makedonskog, a zatim i za vizantijskog cara
Lava VI Mudrog (vladao od 886. do 911. godine), koji se zapravo smatra
oshivacem vojne logistike. On je u svom delu ,Sumarni pregled ratne ve-
Stine” ratnu vestinu podelio na strategiju, taktiku i logistiku, navodedi da je
,zadatak logistike naoruzati vojsku srazmerno potrebi za sredstvima zasti-
te i oruzjem, pravovremeno se brinuti za njene potrebe na terenu i pripre-
miti svaku njenu akciju u rathom pokretu, proracunati prostor i vreme i na-
praviti analizu terena u pogledu kretanja vojske” (Shcerbakov, 2009, p.15).

Sredinom XVII veka vojna upotreba termina ,logistika” seli se u Za-
padnu Evropu. Pojam logistika prvi put je upotrebljen za vreme francuskog
kralja Luja XIV (vladao od 1643. do 1715. godine) u vojnim dokumentima

% U reéniku Cambridge International Dictionary of English, dato je sledeée pojasnjenje
reci logistics: ,pazljivo organizovanje komplikovanih vojnih i poslovnih aktivnosti tako da se
odvijaju na efikasan i efektivan nacin” (http://dictionary.cambridge.org, nd).
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1670. godine u znacenju snabdevanje vojnickih trupa potrebnim materijali-
ma (naoruzanjem, opremom, hranom, itd.), transport trupa, izbor mesta za
logor i pripremanje marsa, a uvedena je i pozicija stareSine Cija je to bila
nadleznost (fr. Maréchal des Logis) (Zelenika, Pupovac, 2001, p.356).

Autorom prvih naucnih radova vezanih za vojnu logistiku u klasi¢nom
smislu smatra se Antoine-Henri Jomini (1779-1869), poznatiji kao Baron
Zomini, francuski i ruski general, osnivac¢ i profesor Vojne akademije car-
ske Rusije 1828. godine u Sankt Peterburgu (Shcerbakov, 2009, pp.16-
17). U svom Cuvenom delu ,Pregled ratne vestine” (fr. Précis de l'art de la
guerre), koje je objavio 1837. godine, naveo je da se ratna vestina, gene-
ralno, sastoji od pet Cisto vojnih grana: strategije, velike taktike, logistike,
artiljerijske i inzZinjerijske vestine i detaljne taktike. Kao Sestu granu navodi
ratnu politiku, koja je u relaciji sa ratom, ali je viSe povezana sa profesijom
drzavnika nego sa profesijom vojnika (Zomini, 1952, p.39).

Ovo Zominijevo delo predstavlja zna€ajnu etapu razvoju vojne nau-
ke uopste i umnogome je uticalo i na druge vojne mislioce. Smatra se da
je prvi eksplicitno obradio logistiku kao vojnu funkciju i tako joj dao na
znacaju. U nau¢nom smislu naveo je da je ,logistika nauka koja uci kako
se proracunavaju vreme i prostor koji su potrebni da bi se izveo takticki
pokret”. Po njemu logistika (ili ,prakticna vestina kretanja armija”) obu-
hvata sredstva i reSenja kojima se ostvaruju planovi strategije i taktike.
Zomini je kroz 18 glavnih taCaka naveo §ta sve treba da obuhvati logisti-
ka u pogledu svega Sto se odnosi na pokrete armija i na zadatke koji iz
njih proisti€u (Zomini, 1952, pp.284-286).

Pored upotrebe termina logistika u zapadnim zemljama, u XIX i po&et-
kom XX veka u vojnoj terminologiji logistika je bila u Sirokoj upotrebi u Rusiji,
dok se u novijim vojnim dokumentima ne koristi i moze se smatrati da je pot-
puno van upotrebe”. Posle skoro vek zaborava danas se termin ,logistika” u
Rusiji koristi u poslovnim sistemima (preduzeéima) kao primenjena nauka u
organizaciji transporta i skladiStenja robe (Pavlyuchenko, 2011, p.5).

Vojna upotreba termina logistika, odnosno vojna logistika, ima Siroku
primenu u vojskama zapadnih zemalja sa tendencijom prihvatanja i uvo-
denja u sve armije sveta.

Matemati¢ko poimanje i upotreba termina logistika vezuje se za sta-
ru Gréku, gde su i udareni temelji matemati¢kom poimanju logistike, me-
dutim upotreba termina ,logistika” u matematici dobija na znagenju tek
kroz radove nemackog filozofa i matemati¢ara Vilhelma Lajbnica (1646—
1716), koji je koris¢enjem termina logistica i logica matematica podrazu-
mevao posebnu granu matematike — matemati¢ku logiku, odnosno racu-
nicu rezonovanja (calculus ratiocinator). Ovo znacenje termina potvrdeno

* U ruskom vojnoenciklopedijskom leksikonu, koji je objavljen u Sankt Peterburgu 1850.
godine, navedeno je: ,pod logistikom se podrazumeva vestina upravljanja premestanjem voj-
ske kako dalje tako i blizu neprijatelja, kao i organizacija njihovog pozadinskog obezbedenja”.
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je i na Filozofskom kongresu u Zenevi 1904. godine (Shcerbakov, 2009,
pp.14-15). Kasnije termin logistika u matematici kulminira kroz radove G.
Fregea ,Pojmovno pismo (1879)” i B. Russella i A. N. Whiteheada ,,Prin-
cipia Mathematica (1910-1913)” u pojasnjenju simboli¢ke logike (Tulem-
baeva, 2008, p.10). Principi matemati¢nog odredenja termina ,logistika”
su: doslednost, racionalnost i precizan proracun. Ovi principi ¢ine osnovu
izgradnje i razvoja svih logisti¢kih sistema (Levkin, 2009, p.9).

Pored intenzivne upotrebe termina ,logistika” u vojnoj terminologiji u
XIX i pocetkom XX veka, u drugoj polovini XX veka logistika je napravila
snazan prodor u sve privredne delatnosti civilnog sektora zbog proSirenja tr-
Zista, tendencije racionalizacije aktivnosti u proizvodnii, Zelje za diferencira-
njem usluge isporuke proizvoda, kao i reSavanjem i odstranjivanjem svega
onoga $to stoji na putu lo3oj i skupoj proizvodnii i distribuciji proizvoda i uslu-
ga, gde se logistika sve vise posmatra kao poslovna funkcija preduzeca, od-
nosno uvodi se termin poslovna logistika (eng. business logistics). Razlozi
izdvajanja logistickih aktivnosti bili su: nerazumevanje troSkovne ravnoteze,
tradicionalna i konvencionalna inertnost, isticanje u prvi plan drugih poslov-
nih aktivnosti, modeli organizacije kompanije (Ballou, 2007, pp.333-334).

Nakon Drugog svetskog rata logistika je vrlo brzo postala naSiroko
prihvaéena. U SAD je 1963. godine formiran Nacionalni savet za upra-
vljanje fizickom distribucijom (engl. National Council of Physical Distribu-
tion Management) koji je ve¢ tokom 1985. godine preimenovan u Savet
za upravljanje logistikom (engl. Council of Logistics Management), koji je
formulisao koncept logistike kao jedne od oblasti upravljanja. Od tada, lo-
gistika i logisticki sistemi su, pored vojne, doziveli i potpunu privrednu
afirmaciju, sto je dovelo do razvoja poslovne logistike. | kada su mnogi
pomislili da se terminom logistika pokriva integrisano upravljanje, planira-
nje i kontrola (svih) aktivnosti povezanih sa kompletnim protokom proiz-
voda od njegovog izvora do krajnjeg cilja, pojavljuje se novi termin upra-
viljanje lancima snabdevanja (eng. supply chain management).Tako je to-
kom 2004. godine Savet za upravljanje logistikom promenio naziv u Sa-
vet profesionalaca za upravljanje lancem snabdevanja (engl. Council of
Supply Chain Management Professionals), $to je dovelo do toga da se
logistika od tada pocinje shvatati i kao deo lanca snabdevanja. U njiho-
vom recniku pojmova logistika se definiSe kao proces planiranja, sprovo-
denja i kontrole postupaka radi efikasnog i efektivnog kretanja i skladiste-
nja dobara, usluga i svih relevantnih informacija od mesta proizvodnje do
mesta potrosnje, a radi prilagodavanja zahtevima korisnika. Ova definici-
ja uklju€uje ulazna, izlazna, unutradnja i spoljnja kretanja roba i usluga.

Danas se za logistiku kaze da je savremena poslovna funkcija kojom
se identifikuju, obezbeduju, prate i kontroliSu svi resursi u najSirem znacenju
te redi. Logistika konkretno podrzava postupak upravljanja, tako sto u inte-
gralnom obliku obezbeduje kvalitativhu (po vrstama), kvantitativnu (po kolici-
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ni) i terminsku (prema rokovima) podrsku sistema kojim se upravlja, odno-
sno koji se podrzava. Rezultat te podrske jesu zahtevana raspolozivost, po-
uzdanost i funkcionalna podobnost elemenata sistema i sistema u celini.

Sa stanovista poslovne (civilne) logistike, svrha logistike odredena je
sa sedam pravila (,7R” — Seven Rights): Osigurati dostupnost pravog pro-
izvoda, u pravim kolicinama, u pravom stanju, na pravom mestu, u pravo
vreme, za pravog kupca i po pravoj ceni. Ako su ispunjena ova pravila,
smatra se da je cilj logisti¢kih aktivnosti ispunjen (JleskuH, 2009, p.10).

Ovo odredenje, ma koliko jednostavno izgledalo, sadrzi najvaznije
aktivnosti logistike, jer naglasava prostornu i vremensku dimenziju, ¢ime
obezbeduje i temeljno shvatanje pojma logistike. Ovo odredenje naglasa-
va troSkove i uslugu, koje su veoma bitne komponente za menadzere lo-
gistike, jer na osnovu njih donose odluke i ocenjuju neophodne promene
u sistemu logistike. Sledeci aspekt je znacaj pruzanja usluga potrosaci-
ma — klijentima radi zadovoljenja njihovih zelja i potreba. Naredni ele-
ment je kvalitet, ono bez ¢ega se danas ne moze zamisliti nijedna proiz-
vodna ili usluzna logisti¢ka delatnost. Najjednostavnije re¢eno, zadatak
logistike je da obezbedi maksimalne efekte sa minimalnim utroSkom re-
sursa, a na zadovoljstvo svih u€esnika (i logistickog osoblja i korisnika lo-
gistickih usluga). 1za ovog jednostavnog zadatka krije se sva sloZzenost
logistike i namece pitanje: ,Kako zadovoljiti suprotstavljene zahteve?”.

Stanje u logistici i razvoj logistike kao poslovne funkcije pratio je raz-
voj logistike kao nauéne oblasti. Dosada$nji stepen razvoja nauke, tehni-
ke i tehnologije i savremeno okruzenje utiCu da se logistika proucava i
posmatra dvojako — i kao nauka i kao praksa (vestina, aktivnost). U nauc-
noj i struénoj literaturi ne postoji jedinstvena i sveobuhvatna definicija lo-
gistike, vec se ona definiSe i tumaci zavisno od cilja koji treba da se po-
stigne, kao i od oblasti kojoj pojedini autori pripadaju. Veliki broj autora
ne pravi nikakvu razliku izmedu logisti¢kih aktivnosti (logistike kao prak-
se) i logistike kao nauke. lako je potrebno razlikovati sadrzaje i znacenje
pojmova logistike kao nauke i logistike kao prakse, izmedu njih je veoma
teSko postaviti Evrsto razgranicenje, jer je logistika kao nauka najvaznija
osnova za logistiku kao praksu, i obrnuto, logistika kao praksa mora biti
zasnovana na logistici kao nauci. Dakle, u drugoj polovini XX veka logisti-
ka se veoma brzo razvijala i kao nauka i kao aktivnost (praksa — vestina),
odnosno kao interdisciplinarna i multidisciplinarna nauka koja se izu€ava
i primenjuje u svim sferama ljudske delatnosti, i to u mnogo Sirem i suptil-
nijem znacenju od izvornog. Posebno se afirmisala u privredi i postala
vazan Cinilac u ekonomskom razvoju drzave. Logistika kao aktivnost
(praksa — vestina) u pocetnim stadijumima razvoja oslanjala se na vesti-
nu i iskustvo, koji su u kasnijim fazama razvoja logistike svoje dominant-
no mesto ustupili nauci, odnosno nau¢nim spoznajama, zakonitostima i
teorijama (Andreji¢, Milenkov, 2012a, pp.103-106).
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Razvoj i odredenje vojne logistike

Napredno razmisljanje Barona Zominija, zasnovano na analizi Napo-
leonovih ratova, umnogome je uticalo i na druge vojne mislioce, pa je ta-
ko admiral Alfred Mahan (1840-1914) prihvatio termin logistika i uveo ga
u re¢nik mornarice SAD (slika 1). U svojim delima naveo je da ,izmedu
strategije i velike taktike logi¢no dolazi logistika. Strategija odluCuje gde
da se deluje. Logistika je umetnost premestanja vojske, ona je ta koja do-
vodi trupe do tacke gde dejstvuju i kontroliSe pitanje snabdevanja. Velika
taktika je ta koja odreduje nacin bitke” (Mahan, 1918, p.49).

Logistika

Y S

_ Taktika

Strategija

___.\)7- ‘

Slika1 — llustracija Mahanovog shvatanja logistike
Figure 1 — lllustration of Mahan’s concept of logistics
Puc. 1 - WnnocTpauns koHuenTa nornctukm no MaxaHy

Marinac, pukovnik oruzanih snaga SAD, George C. Thorpe (1875
1936), u svom delu ,Pure Logistics: The Science of War Preparation”, ko-
je je objavio tokom 1917. godine, podelio je ratovanje na tri dela: strategi-
ju, taktiku i logistiku. U ovoj neobi¢no maloj knjizi, Thorpe je, radi ilustra-
cije, naveo da strategija predstavlja ratovanje oko toga koja predstava ¢e
se igrati; taktika je predstavljena kroz uloge glumaca, a logistika se bavi
rukovodenjem pozornicom i sredstvima, kao i njihovim odrzavanjem. Pu-
blika koja je uzbudena radnjom predstave i umeéem izvodaca zapravo
gleda sve mudro sakrivene detalje rukovodenja pozornicom (Thorpe,
1986, p.28). Thorpe je napravio razliku izmedu Ciste i primenjene logisti-
ke. Cista logistika bavi se nau¢nom analizom kroz teoriju logistike i Sirim
konceptom njene organizacije, dok se primenjena logistika zasniva na &i-
stoj logistici. Njen predmet su opsti principi, detaljna razrada podele ljud-
stva po svim pitanjima logistike vezanim za pripremu za rat, kao i omogu-
¢avanje rata tokom celog njegovog trajanja.
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Sve do Drugog svetskog rata rec logistika se vrlo retko koristila u
svakodnevnom govoru prosecnog oficira vojske SAD, a njena upotreba
bila je svedena na akademski nivo. Cak i onda kada je koris¢ena, sluzila
je samo da se njome oznace transport i snabdevanje na terenu, kao i sve
neborbene sluzbe u celosti (umesto termina ,administracija”).

Tokom Drugog svetskog rata izraz logistika poCinje sve ¢eS¢e da se
koristi, a pojavljuje se i u gotovo svim novinskim ¢lancima sa vojnom tema-
tikom. Formiranje Snaga za obezbedenje — podrsku (engl. Army Service
Forces), kao jedne od tri samostalne komponente oruzanih snaga SAD, u
martu 1942. godine znatno je doprinelo da se ovaj pojam ubrzo i zvani¢no
uvede u upotrebu. Naime, Snage za obezbedenje su u svom finalnom iz-
vestaju iz 1947. godine, vezanom za period Drugog svetskog rata, dale
naslov ,Logistika u Drugom svetskom ratu”. U ovom izvestaju, pod poj-
mom logistika obuhvaéene su gotovo sve funkcije koje su ove snage izvr-
Savale (nabavke, skladistenje, rasporedivanje opreme i zaliha; transport
tereta i ljudstva; izgradnja i odrzavanje objekata; komunikacije; briga o bo-
lesnima i ranjenima; poslovi vezani za mobilizaciju i briga o ljudima).

Kao posledica svega navedenog, nakon Drugog svetskog rata, ovaj
pojam je formalno uveden u oruzane snage SAD kroz izdanje FM 100—
10 (engl. Field Service Regulations, Administration) iz 1949. godine, gde
je logistika definisana kao vid administracije koji se bavi upravljanjem i
obezbedenjem zaliha, evakuacije i hospitalizacije, transporta i usluga.

Naredni kvalitativni iskorak nacinjen je u izdanju FM 100-10 iz 1954.
godine, gde se navodi da logistika obuhvata planiranje i sprovodenje onih
aspekata vojnih operacija koji se bave:

1) projektovanjem i razvojem, nabavkom, skladistenjem, premesta-
njem, rasporedivanjem, odrzavanjem, evakuacijom i raspolaganjem ma-
terijalima;

2) transportom, evakuacijom i hospitalizacijom ljudstva;

3) nabavkom ili izgradnjom, odrzavanjem, funkcionisanjem i raspola-
ganjem objektima;

4) nabavkom ili obezbedenjem usluga.

Ovaj proces racionalizacije intenziviran je 60-ih godina pod upravom
sekretara odbrane Roberta S. McNamara (od 1961. do 1968. godine),
gde su primenom metoda i tehnika iz poslovnog sveta (statisticke meto-
de, operaciona istraZivanja, analiza sistema, itd.) i uklju¢ivanjem civilnih
struénjaka u transformaciji vojne logistike, razdvojeni razliciti elementi,
aktivnosti i operacije u logistickim procesima, saglasno postavkama si-
stemske analize. | tada su nezavisne logistiCke sluzbe povezane u okviru
logisti¢kih funkcija na nivou Ministarstva odbrane, radi veée efikasnosti i
smanjenja troskova, kao i bolje logisticke organizacije.

Jedan od najznacajnijih radova iz oblasti primene logistike u vojnoj
nauci predstavlja knjiga ameriCckog admirala Henri Eklza ,Logistika u na-
cionalnoj odbrani”. Ovaj autor, na osnovu do tada prikupljenih saznanja,
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vojnu logistiku povezuje sa nacionalnom privredom, a njenu ulogu u voj-
sci tretira ravnopravno sa strategijom i taktikom, pri ¢emu i strategija i
taktika, na osnovu raspolozivih resursa, ,brinu” o planovima upotrebe voj-
ske i specificnim nainom upotrebe pojedinih specifi¢nih sredstava, a lo-
gistika materijalizuje te planove (Eklz, 1968, pp.49-61).

lako je tokom 1968. godine borbeno pravilo oruzanih snaga SAD FM
100-10 promenilo naziv u Combat Service Support, definicija logistike je
opstala u gotovo nepromenjenom obliku sve do 2009. godine kada je
promenjen naziv pravila FM 4-0 Sustainment, a definicija logistike preu-
zeta je iz JP 4-0 iz 2008. godine (Joint Chiefs of Staff USA, 2009, p.1-4).

Oruzane snage SAD u svojoj doktrini JP 4-0, pod nazivom Doktrina
logisticke podrske zdruzenih operacija (engl. Doctrine for Logistic Sup-
port of Joint Operations) iz 1995. godine definiSu logistiku kao nauku koja
se bavi planiranjem i izvodenjem pokreta i odrzavanjem snaga. Definisa-
no je da se logistika, u svom najsSirem znacenju, bavi svim onim aspekti-
ma vojnih operacija koji su navedeni i u prethodnim pravilima.

Odredenije logistike kao nauke izbrisano je tokom 2008. godine, kroz
izmenu doktrine oruzanih snaga SAD JP 4-0, koja sada dobija naziv
ZdruzZena logistika (engl. Joint Logistics). Prema ovoj doktrini, pod poj-
mom logistike sada se podrazumeva samo planiranje i izvrSenje pokreta i
podrSke snaga, pri Eemu je eksplicitno navedeno da ona obuhvata nave-
dene aspekte vojnih operacija (dakle, nema viSe njenog najsireg ili uzeg
znacenja, vec¢ se eksplicitno navodi $ta obuhvata).

Izmenama doktrine oruzanih snaga SAD JP 4-0 iz 2013. godine logi-
stika se definiSe samo kao ,planiranje i izvrSenje pokreta i podrske snaga”,
¢ime je i formalno izmenjena dosada&nja odredba koja je eksplicitno navo-
dila $ta logistika obuhvata (Joint Chiefs of Staff USA, 2013, pp.I-1-I-2).

Malo izmenjeno odredenje logistike moze se nadéi i u doktrinarnom
dokumentu oruzanih snaga Velike Britanije JDP 4-0 pod nazivom ,Logi-
stika zdruzenih operacija” (engl. Logistics for Joint Operations) iz 2007.
godine. Ovde se logistika definiSe kao nauka planiranja i izvodenja po-
kreta i odrzavanja snaga. U svom najSirem znacenju ona obuhvata one
aspekte vojnih operacija koji se bave (Ministry of Defence UK, 2007, p.4):

1) projektovanjem i razvojem, nabavkom, skladiStenjem, premesta-
njem, rasporedivanjem, odrzavanjem, evakuacijom i raspolaganjem ma-
terijalima;

2) transportom ljudstva;

3) nabavkom ili izgradnjom, odrzavanjem, funkcionisanjem i raspola-
ganjem objektima;

4) nabavkom ili obezbedenjem usluga;

5) medicinskom podrskom i podrSkom zdravstvenim uslugama.

Pojmovno odredenje logistike u NATO ostalo je nepromenjeno jos od
1993. godine. Logistika za NATO predstavlja nauku koju definiSe na isti
nacin kao $to je to uradeno u doktrini oruzanih snaga Velike Britanije. Ova-
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kva definicija pokriva Sirok spektar odgovornosti i uklju€uje razli¢it broj pod-
ru€ja rada unutar NATO-a. Ukoliko se na logistiku gleda i sa stanovista
stvaranja zaliha i sa stanovista odrzavanja naoruzanja i vojne opreme i po-
drSke snagama, sasvim je jasno da se mogu uogiti tri kljuéna stanovista u
logistici NATO-a koja obuhvataju Zzivotni ciklus logisti¢kih resursa: proiz-
vodnju, podrsku tokom upotrebe (servisna podrska) i potrosSnju.

U Logistickom priru¢niku NATO-a (engl. NATO Logistics Handbook)
iz 2012. godine logistika se definiSe kao nauka o planiranju i izvrSenju
pokreta i podrzavanja snaga. U svom najpotpunijem smislu, sa aspekta
vojnih operacija, logistika obuhvata (NATO HQ, 2012, p.20):

— projektovanje i razvoj, nabavku, skladiStenje, transport, distribuciju,
odrzavanje, evakuaciju i povlaenje sredstava iz upotrebe. Pod sredstvi-
ma se podrazumeva oprema u najSirem smislu, ukljuCujuci vozila, naoru-
Zanje, municiju, gorivo itd;

— transport ljudstva;

— nabavku ili proizvodnju, odrzavanije, opsluzivanje i razmestanje ka-
paciteta;

— nabavku ili obezbedenje usluga;

— medicinske i zdravstvene usluge.

Unutar NATO-a prihvacene su odredene definicije aspekata logistike.

Proizvodna (akvizicijska) logistika predstavlja deo logistike koji se
odnosi na procese i procedure istrazivanja, projektovanja, razvoja, proiz-
vodnje i prihvatanja sredstava. Ona obuhvata: standardizaciju i interope-
rabilnost, ugovaranje, obezbedenje kvaliteta, nabavku rezervnih delova,
analize pouzdanosti i odbrane, bezbednosnih standarda za opremu, od-
redivanje specifikacija i proizvodne procese, probe i ispitivanja (uklju€uju-
¢i i obezbedivanje potrebnih objekata), kodifikaciju, izradu prate¢e doku-
mentacije, kontrolu konfiguracije i modifikacije. U Glavhom Stabu NATO-
a vodeca tela za ovu oblast su Odeljenje za investicije u oblasti odbrane
(engl. Defence Investment Division, DI) potCinjeno Medunarodnom oso-
blju (engl. International Staff, IS) i Uprava za logistiku, naoruzanje i resur-
se (engl. Logistics, Armaments and Resources Division). NajviSe saveto-
davno telo NATO-a koje je odgovorno za koordinaciju u ovoj oblasti logi-
stike jeste Konferencija nacionalnih direktora za naoruzanje (engl. Confe-
rence of National Armaments Directors, CNAD).

Upotrebna (servisna) logistika predstavlja deo logistike koji premo-
S¢uje proizvodnu i korisni¢ku logistiku i obuhvata one funkcije koje su po-
vezane sa nabavkom, prilemom, skladistenjem, distribucijom i odlaganjem
sredstava koja su potrebna za odrzavanje opreme i snabdevanje snaga.
lako je upotrebna logistika vezana za aktivnosti koje su potrebne da bi se
obezbedilo da naoruzanje i vojna oprema budu dostupni i spremni za upo-
trebu, ona zapravo pocinje sa odlukom da se neki sistem uvede u naoru-
Zanje. Za ovu oblast, unutar NATO-a, odgovorno je posebno telo — NATO
Organizacija za podrsku (engl. NATO Support Organisation - NSPO).
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Korisni€¢ka (potrosacka) logistika (engl. Consumer Logistics), po-
znata i kao operativna logistika (engl. Operational Logistics), predstavlja
deo logistike koji se odnosi na prijem sredstava, skladistenje, transport,
odrzavanje, upotrebu i povlaCenje sredstava iz upotrebe. Na osnovu to-
ga, korisniCka logistika obuhvata kontrolu skladiStenja, nabavku ili izradu
sredstava (ne racunajuci materijale ni sredstva potrebna za podrsku pro-
izvodne logistike), kontrolu pokreta, izveStavanje o pouzdanosti i kvarovi-
ma, bezbednosne standarde za skladistenje, transport i manipulisanje i
odgovaraju¢u obuku. U Glavnom Stabu NATO-a (organizaciono potcinje-
na Medunarodnom vojnom osoblju) vodece telo za ovu oblast je posebna
Uprava za logistiku, naoruzanje i resurse koja je zajedno sa Upravom za
odbrambenu politiku i planiranje (engl. Defense Policy and Planning Divi-
sion, DPP) Medunarodnog osoblja odgovorna za razvoj logisti¢ke politike
i naCela. NajviSe savetodavno telo NATO-a u vezi s pitanjima logistike je-
ste Logisticki odbor (engl. Logistics Committee, LC), Ciji je primarni zada-
tak posvecéenost korisni¢koj logistici.

Tri domena zivotnog ciklusa i za njih odgovorna NATO tela prikaza-
na su na slici 2. Buduci da tri domena moraju da funkcioniSu povezano
izmedu proizvodaca i korisnika, tu su i dva dodata aspekta koja moraju
da deluju u skladu sa logisti¢kim funkcijama koje se izvrSavaju: koopera-
tivna logistika i multinacionalna logistika.

Zivotni ciklus

------------------h

Proizvodnja Korisnik

Upotreba

Slika 2 — Domeni zivotnog ciklusa
Figure 2 — Domains of a life cycle
Puc. 2 — 3tanbl XXU3HEHHOIO Lukna

Kooperativha (zdruzena) logistika (engl. Co-operative Logistics)
predstavlja koncept za koji joS uvek ne postoji NATO definicija, ali moze
biti opisana na sledecéi nacin: ,kooperativna logistika je sveukupnost bila-
teralnih i multilateralnih korisnickih i proizvodackih logisti¢kih dogovora
kako bi se optimizovao, koordinisao i racionalizovao nacin logisticke po-
drske NATO snagama.” Kooperacija u logistici moze biti sprovedena u $i-
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rem sistemu, zasnovana na dogovorenim principima i postignuta u usa-
glasavanju sa setom osnovnih uputstava. Cilj je da se ostvari usteda kroz
ekonomsku skalu, uskladen proces Zzivotnog ciklusa i povecanje efika-
snosti logisticke podrske za vreme mira, kriza i rata.

Multinacionalna logistika (engl. Multinational Logistics) u multinacio-
nalnim operacijama mora funkcionisati kao ,pojaciva¢” efektivnosti snaga.
Ovde rizici dolaze sa svih strana, resursi se smanjuju, i vazi princip podele
logistiCke odgovornosti, te koris¢enje multinacionalne logistike postaje jedan
od najvaznijih faktora za poboljSanje efikasnosti i efektivnosti snaga. lako jo$
uvek ne postoji opSteprihvaéena NATO definicija multinacionalne logistike,
ova funkcija moze biti shvaéena kao obezbedenje logisticke podrske opera-
cijama na multinacionalan nacin, uvodenjem vodece drzave, nacije sa spe-
cijalizovanom ulogom i multinacionalnom integracijom logistiCke podrske.

Sto se tice vojne logistike kod nas, ona se uglavnom razvijala empi-
rijskim putem, a o teoriji se vrlo malo razmisljalo. U veéem broju definicija
koje se srecu u operativnoj praksi ne negira se civilna osnova logistike,
niti se umanjuje celokupna civilna odgovornost u nacionalnoj odbrani,
ve¢ se samo stavlja teziste na vojnu stranu logistike i predstavlja glediste
vojnog rukovodstva — menadzmenta. Nastale definicije vojne logistike ve-
zane su za periode u kojima su nastajale, a posredno i za opsti nauéni i
tehnolo$ki razvoj u tom vremenu (Andreji¢, Milenkov, 2012b, p.53).

Konkretnije razmatranje logistike u oblasti odbrane, kod nas je sprove-
deno u okviru istrazivackog projekta ,Primena logisti¢kog pristupa u organi-
zovanju Vojske Jugoslavije”, koji je realizovan kroz viSe studija, od 1997. do
2000. godine, gde su umesto pojmova pozadina i pozadinsko obezbedenje
uvedeni pojmovi logistika i logistiCka podrska i date sledece definicije (Ope-
rativno-pozadinska uprava Sektora pozadine GS VJ, 1997- 2000, nd):

— ,Logistika je vestina i nauka upravljanja, inZinjeringa i aktivnosti u vezi
sa zahtevima i resursima realizacije materijalne, zdravstvene infrastrukture
podrske ciljeva, planova, programa i operacija Vojske Jugoslavije”.

— ,LogistiCka podrSka predstavlja operacionalizaciju op&tih postavki
teorije i prakse logistike u organizaciji Vojske Jugoslavije i kao poseban
sistem obezbeduje da se uskladenim odnosom, organizacijom i angazo-
vanjem logisti¢kih sluzbi realizacije materijalna, zdravstvena i infrastruk-
turna podrska Vojske Jugoslavije”.

Navedeno je, takode, da je uobi¢ajeno da se pojmovi ,logistika” i ,lo-
gisticka podrS§ka” smatraju sinonimima, ali ako se preciznije analiziraju,
pod pojmom logistika podrazumeva se i teorija i praksa, a pod pojmom
logistiCka podr§ka samo praksa, pa je korektno praviti razliku.

Za potrebe odbrane i vojske, u apstraktnom smislu, pojam logistika
se ne moze objasniti jednom definicijom koja bi vazila za sve prilike i sve
vojske, kao $to je navedeno, ve¢ se definiSe u zavisnosti od potrebe i
mogucnosti i navodi se Sta se sve pod njom podrazumeva.
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Razvoj i odredenje poslovne (civilne) logistike

Preuzimanjem logistiCkih principa iz vojne sfere u poslovnu oblast
doSlo je do Siroke upotrebe termina u savremenoj teoriji upravljanja. U
drugoj polovini dvadesetog veka logistika i logistiCki sistemi doziveli su
potpunu privrednu afirmaciju, $to je dovelo do razvoja poslovne (civilne)
logistike, koja podrazumeva sistemski pristup upravljanju i kontroli fizi¢-
kog toka materijalnih dobara i potrebnih informacija koje poslovni sistem
(preduzece) Salje na trziste i prima sa trzista.

KorisSéenje atributa poslovna (civilna) ucinjeno je ne samo da bi se na-
pravila terminoloska razlika u odnosu na vojnu logistiku, ve¢ i da bi teziSte
bilo na logisti¢kim aktivnostima koje se realizuju unutar jednog poslovnog si-
stema. Sredinom proslog veka pojavljaju se autori koja govore o potrebi po-
stojanja ravnoteze pojedinih troSkovnih kategorija radi ostvarivanja ukupne
optimizacije poslovanja kompanije i prednostima koje moze ostvariti dobija-
njem prave robe, na pravom mestu i u pravo vreme. Uvodi se termin fizicka
distribucija, kojim se oznaCava praksa koordiniranog upravljanja dve ili viSe
aktivnosti povezanih sa fiziCckom isporukom proizvoda trzistu. Pokrecu se i
prvi edukacijski kursevi na ovu temu, koji istiCu neophodnost posmatranja
poslovnih aktivnosti sa stanovista ukupnih troSkova. U kontekst ukupnih tro-
Skova ukljuCuju se aktivnosti kao $to su transport, upravljanje zalihama,
skladiStenje, lokacijske odluke, itd. Godine 1964. izlazi prva knjiga koja u na-
slovu sadrzi termin poslovna logistika® (pod kojim se podrazumeva fizitka
distribucija i fizicko snabdevanje) (Maslari¢, 2014, p.19).

Dakle, danas se smatra da je logistika savremena poslovna funkcija
kojom se identifikuju, obezbeduju, prate i kontroliSu neophodni resursi
poslovnog sistema u najSirem znacenju te redi.

Sa stanovista poslovne logistike, definicije logistike mogu se svrstati
u tri grupe.

U prvoj grupi definicija definisanje logistike usmereno je ka pokretu i
protoku (tokovima), gde su obuhvacéene sve aktivnosti kojima se planira,
upravlja i kontroliSe prostorno-vremenska transformacija proizvoda i sve
aktivnosti u pracenju koli€ine, vrste, karakteristika, rukovanju i odrediva-
nju (identifikaciji, klasifikaciji) proizvoda. Logistika povezuje sve aktivnosti
od mesta prijema do mesta predaje proizvoda, 5to znaci da logistika tre-
ba da obezbedi isporuku pravih proizvoda (koli€ina, vrsta, kvalitet) u do-
brom stanju, u pravo vreme, pravo mesto, uz minimalne troskove.

U ovu grupu definicija moze se svrstati definicija koju je dao americki
Savet za upravljanje logistikom, odnosno Savet profesionalaca za upra-
vljanje lancem snabdevanja (engl. Council of Supply Chain Management

® Heskett, J.L., vie, R.M., Glaskowsky, N.A., 1964, Business Logistics: Management of
Physical Supply and Distribution, The Ronald Press, New York, USA
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Professionals — CSCMP). Ona je Siroko prihvaéena i glasi: ,Logistika je
pojam koji obuhvata procese planiranja, kontrolu efikasnosti i efektivnosti
tokova potrodnje i skladistenja sirovina obuhvaéenih tokovima finalnog
proizvoda, kao i odgovarajucéih informacija po¢ev od njihovog porekla pa
do potroSnje, vezano za prilagodavanje zahtevima kupaca. Ove aktivno-
sti mogu obuhvatiti i opsluzivanje kupaca u zahtevanom vremenu, distri-
buciju komunikacionih veza, kontrolu zaliha, upravljanje materijalima,
raspored obrade pojedinih proizvoda i davanje prioriteta sluzbi opsluziva-
nja, izbor lokacije skladista, nabavku, rukovodenje procesom prodaje ro-
be, transport i skladiStenje” (http://cscmp.org, nd).

Takode, definiciju logistike u kojoj dominantno mesto imaju tokovi ob-
javila je i Evropska organizacija nacionalnih logisti¢kih drustava (engl.
European Logistics Association — ELA): ,Organizacija, planiranje, sprovo-
denje i kontrola tokova dobara od razvoja i kupovine preko proizvodnje i di-
stribucije do krajnjeg kupca s ciliem da, uz minimalne troSkove i minimalno
troSenje kapitala, zadovolji zahteve trzista” (http://www.elalog.eu, nd).

U ovu grupu definicija moze se svrstati i definicija logistike koju je
dao profesor Anikin, koja se vrlo Cesto koristi u ruskoj literaturi: ,Logistika
je nauka o planiranju, organizovanju, upravljanju i kontroli kretanja mate-
rijala i tokova informacija u prostoru i vr.emenu od svog primarnog izvora
do krajnjeg korisnika” (Anikin, Rodkina, 2013, p.39).

Druga grupa definicija logistike stavlja u fokus Zivotni ciklus proizvo-
da ili usluge. Sustina koncepta Zivotnog ciklusa proizvoda ili usluge, ili
uopSste sistema, jeste da se logistika javlja u procesu planiranja, projekto-
vanja, inzenjeringa, proizvodnje ili modifikacije, razvoja, upotrebe, kao i
nakon perioda upotrebe proizvoda kada on zastari i zavrSi u otpadu.

Jednu od definicija logistike koja pripada ovoj grupi dalo je Drustvo
inZenjera logistike (engl. Society Of Logistics Engineers — SOLE): ,...kao
podrucje podrSke koje menadzment koristi u toku zivotnog veka, ili si-
stem efikasnog koristenja resursa koji osigurava adekvatno razmatranje
elemenata logistike za vreme svih faza zivotnog ciklusa, tako da se bla-
govremenim uticajem na taj sistem osigura efikasan pristup troSenju re-
sursa” (http://www.sole.org/info.asp, nd). Ova definicija naglasava onaj
deo sistema logistike koji se naziva unutrasnja logistika (engl. inbound
logistics), tj. upravljanje materijalima.

Treca grupa definicija logistike orijentisana je ka uslugama. Zasniva se
na ideji da se u koordinaciji sa korisnikom usluge (kupac, potrosac) omogu-
¢i optimalna proizvodna aktivnost. Shodno tome, logistika je proces koordi-
nacije nematerijalnih aktivnosti koje treba da se postignu radi efikasne uslu-
ge i u smislu troSkova proizvodnje i u smislu korisnika. Teziste ovih aktivno-
sti je u slede¢im oblastima: najkra¢e vreme ¢ekanja (odnosno vreme naru-
¢ivanja, ponude, ugovoranja, kvalitet i sigurnost isporuke, kapacitet usluzi-
vanja, itd.), upravljanje uslugama i definisanje usluge u lancu distribucije.
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Jos sedamdesetih godina proslog veka ukazivano je na viSestruko
znacenije logisticke usluge, pri ¢emu dominiraju tri pristupa (Gaiji¢, et al.,
2006, p.145):

— logisti¢ka usluga kao aktivnost poslovnog sistema (preduzeca) ve-
zana za isporuku proizvoda i opsluzivanje klijenata;

— logisti¢ka usluga kao mera prostorne i vremenske transformacije
proizvoda i

— kvalitet logisticke usluge kao sveobuhvatna poslovna filozofija
preduzeca.

Osnovna teznja svakog logistickog sistema jeste da Sto preciznije
definiSe i utvrdi zahteve korisnika i da na osnovu njih formira adekvatnu
ponudu logisti¢kih usluga. To je bitno, jer su u vreme jake konkurencije,
gde su proizvodi slicni po tehnologiji proizvodnje i kvalitetu, nijanse stvo-
rene razlikom u nivou logistiCkih usluga presudne u osvajanju trzista.
Kvalitetne usluge i zadovoljni korisnici obezbeduju konkurentnost, trziSno
ucesce i dugorocni profit nosiocu logistickih usluga.

Odredenije logistiCkog sistema

Za realizaciju logistickih aktivnosti razvijeni su razliciti sistemi, koji se
u literaturi i operativnoj praksi nazivaju sistemi logistike, logisticki sistemi,
sistemi podrske ili sistemi logisti¢ke podrske.

Postoje razliiti koncepti odredenja logistickog sistema, kao i brojne
definicije, Ciji pristupi se u osnovi zasnivaju na opstoj teoriji sistema i ki-
bernetici. U razvijenim zemljama dominira koncepcija zasnovana na na-
uénim postulatima integralnog funkcionalnog koncepta, uvazavajuci na-
u¢no-tehni¢ka dostignuca, tehni¢ka i doktrinarna reSenja sadasnjosti i bu-
ducnosti.

U svakom sistemu, pa i onom logistickom, neophodno je otkriti nje-
gove osnovne (sastavne) delove, njihovu medusobnu povezanost, princi-
pe na osnovu kojih funkcioniSu i instrumente kojima se reguliSu odnosi iz-
medu delova. S druge strane, logistiCki sistem je relativno samostalna
celina (podsistem) veceg sistema (koji sadrzi i druge podsisteme). Cilj
svakog logistiCkog sistema jeste podrska osnovnoj delatnosti sistema ko-
me pripada. U literaturi i operativnoj upotrebi poistovecéuju se pojmovi si-
stem logistike, logistiCki sistem i sistem logistiCke podrske, sto je u sustini
ispravno, jer se odredenje pojma vrSi u zavisnosti od sistema kome pri-
pada i autora koji ga definisu.

Logisticki sistem je, u sustini, podsistem Sireg sistema i kao takav
mora biti uskladen sa drugim podsistemima i podreden cilju funkcionisa-
nja Sireg sistema. Svoje funkcionisanje ostvaruje kroz razli¢ite oblike teh-
noloskih procesa i usluga. Sistem je, prema nadleznostima, hijerarhijski
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ustrojen, s jedne strane, a sa druge je, nacelno, prostorno razuden, gde
je svaka njegova organizaciona celina zaokruzena i za date uslove uni-
verzalna (Stanojevi¢, Miskovi¢, 2000, p.150).

U literaturi (Anikin, Rodkina, 2013, p.50) logisti¢ki sistem je definisan
kao adaptivni sistem sa povratnim vezama, namenjen za obavljanje od-
redenih funkcija i operacija logistike, koji se sastoji obi¢no od nekoliko
podsistema i ima jake veze sa okruzenjem.

Sa poslovnog stanovista logisticki sistem je odreden kao sistem ciji
elementi su tokovi (materijalni, finansijski, informacioni itd.) nad kojima se
odvijaju logisti¢ke operacije. U njemu su elementi medusobno povezani
na osnovu zajednickih ciljeva i kriterijuma uspesSnosti.

Medutim, sve CeSée se koristi drugi uopsteniji metodoloski pristup
odredenju logistiCkog sistema u poslovnim sistemima: ,LogistiCki sistem
je sloZeni organizacioni, ekonomski zaokruzen sistem, koji se sastoji od
elemenata, koji su medusobno povezani procesima upravljanja tokovima,
Cije funkcionisanje je odredeno specifi¢nim ciljevima poslovne organizaci-
je. Logisti¢ki sistem se zasniva na odvijanju tokova, koji se sprovode od
strane kvalifikovanog osoblja i pritom koriste razliCita tehnicka sredstva.
Takode, u logistiCki sistem su uklju€eni i infrastrukturni objekti”.

Pod terminom ,toka” podrazumeva se mnostvo u€esnika, objekata,
operacija i aktivnosti, koji se doZivljavaju kao celina, postoje kao procesi
u odredenom intervalu i mere se u apsolutnim jedinicama. U dana$nje
vreme naucnici iz razliCitih zemalja slazu se da je objekat logistike mate-
rijalni tok na celom svom putu kretanja, odnosno kretanje proizvoda,
usluga, informacija, itd. od primarnog izvora do krajnjeg korisnika, a pred-
met je optimizacija troSkova u tom lancu (Levkin, 2009, pp.20-22).

Osnovni tipovi tokova u logistici (slika 3) jesu:

1. Materijalni tok — kretanje proizvoda (razliciti proizvodi, poluproi-
zvodi, delovi, materijalna dobra, itd.) koje se razmatra u procesima raznih
logisti¢kih (utovar, istovar, sortiranje, itd.) ili tehnoloskih operacija (kova-
nje, topljenje, montaza, itd.) i odvija se u odredenom vremenskom inter-
valu.

2. Finansijski tok — usmereno kretanje finansijskih sredstava, koja
cirkuliSu u logistiCkom sistemu, kao i izmedu logistickog sistema i njego-
vog okruzenja, koja su neophodna za obezbedenje efikasnog (efektiv-
nog) kretanja materijalnog toka. Ova definicija podrazumeva: logisticki
novC€ani tok, Sto nije samo kretanje finansijskih sredstava, njihov smer
kretanja, ve¢ i pravac kretanja finansijskih sredstava u logistici, voden po-
trebom da se osigura odgovarajuci materijalni tok.

3. Informacioni tok — skup uredenih poruka razliitog oblika (govor,
papir, magnetne medije, elektronske, i sl.), koje cirkuliSu u sistemu logi-
stike, kao i izmedu logisti¢kog sistema i okruzenja, potrebnih za upravlja-

nje procesima tokova.
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4. Tok usluga — posebna vrsta aktivnosti kojima se zadovoljavaju
drustvene i li€ne potrebe (razliCite vrste outsourcing usluga, konsultant-
ske usluge, pruzanje informacija, itd.). Usluge mogu pruziti ljudi i oprema
u prisustvu klijenata (korisnika) i u njihovom odsustvu, a usmerene su ka
zadovoljavaniju li¢nih potreba ili potreba organizacije.

Finansijski tok
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Slika 3 — Prikaz tokova u logistici
Figure 3 — Overview of the flows in logistics
Puc. 3 — OTobpaxkeHne NormcTn4eckom Lenm

Strucnjaci iz oblasti logistike navode kljuéne parametre koji opisuju
tok, i to: pocetnu i krajnju tacku toka, geometriju putanje (trajektorija), du-
Zinu putanje (mera trajektorije), brzinu i vreme kretanja, srednju tacku, in-
tenzitet (Pavlyuchenko, 2011, p.8).

Za opisivanje tokova koriste se razne klasifikacije: u pogledu razma-
tranja sistema, po stepenu kontinuiteta, po stepenu pravilnosti (regular-
nosti), po stepenu stabilnosti, po stepenu varijabilnosti (promenljivosti),
po prirodi premestanja elemenata, po stepenu periodi¢nosti, po stepenu
promena u parametrima toka po unapred odredenom ritmu, po stepenu
slozenosti, prema stepenu upravljivosti (kontrole), po stepenu uporedivo-
sti (redosleda) elemenata toka.

U literaturi se moze naci i odredenje logistiCkog sistema kao skupa
elemenata tehni¢ke, tehnoloske, organizacijske, ekonomske i pravne pri-
rode radi optimizacije tokova materijala, roba, informacija, energije i ljudi
na odredenom geografskom podrucju radi ostvarenja najve¢ih ekonom-
skih efekata (Zelenika, Pupovac, 2001, pp.361-376).

U literaturi se sre¢u razlicite klasifikacije logisti¢kih sistema, kao $to
su npr.: opsti, specijalizovani, otvoreni, zatvoreni, centralizovani, decen-
tralizovani, itd. Pored toga, pojedini autori ih dele na mikrologisticke, ma-
krologistiCke i globalne logisticke sisteme, Sto je i prikazano na slici 4

(Tulembaeva, 2008, p.52).
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~ Mikrologisticki
sistemi

Globalni

Slika 4 — Prikaz jedne od podela logistickih sistema
Figure 4 — Overview of one systematisation of logistic systems
Puc. 4 - HeKOTOpre Pa3HOBUOHOCTU NNOTMCTUYECKUX CUCTEM

MikrologistiCki sistemi su ona preduzeca — proizvodadi razli€itih proiz-
voda/usluga, koji se bave optimizacijom kretanja materijalnih i s njima po-
vezanih finansijskih i informacionih tokova i poseduju logisti¢ki orijentisanu
organizacionu strukturu. U skladu sa ovim odredenjem, vojna logistika oru-
Zanih snaga jedne drzave moze se posmatrati kao mikrologisticki sistem.

Makrologisti¢ki sistemi su odredena grupa objekata, povezanih odre-
denim ekonomskih interesima, sto se potvrduje putem postojanja materi-
jalno-finansijskih aranzmana izmedu njih, i/ili zajednic¢kim ciliem na regio-
nalnom nivou ili organizaciono-tehnolo$kim objedinjavanjem i imaju od-
govarajucu logisti¢ku strukturu.

Globalni logisticki sistem predstavlja grupu kompanija, koja ima sva
obelezja makrologisti¢kog sistema, a funkcioniSe na teritoriji dve ili viSe
zemalja. Kod globalnih logistiCkih kompanija uspesnom strategijom im-
plementacije obezbeduje se istovremenost postizanja ciljeva u svim oda-
branim geografskim regionima. Ove kompanije koriste sirovine koje su u
razli¢itim delovima sveta, lokacije glavnih trgovinskih i distributivnih cen-
tara, a odreduju se na osnovu globalnog pristupa i prilagodavaju postoje-
Ce logisticke tehnologije novim trziSnim uslovima.

Drugi autori izvrsili su podelu logisti¢kih sistema prema organizaciji
na uninodalne i multinodalne, a prema upravljanju na homogene i hetero-
gene sisteme (Russell, 2009, p.227). Uninodalna organizacija ima hije-
rarhijsku strukturu. Organizacija vlasti moze se predstaviti piramidalnom
strukturom, u kojoj lice na vrhu te piramide predstavlja krajnjeg donosio-
ca odluke koji moze da razresi bilo koju od razlika koje postoje izmedu
donosioca odluka na nizem nivou. Multinodalna organizacija nema ova-
kvog krajnjeg donosioca odluka i stoga zahteva postizanje sporazuma iz-
medu dva ili viSe autonomnih donosioca odluka. Homogene organizacije
su one koje imaju vecéu kontrolu nad svojim ¢lanovima nego $to njeni &la-
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novi imaju nad njima, i tako teze smanjenju raznolikosti. Heterogene or-
ganizacije su one u kojima njeni ¢lanovi imaju vecéu kontrolu nad organi-
zacijom nego $to ona ima nad njima, i zato teze povecanju raznolikosti.

U literaturi (Ackoff, 1994, p.175) navedeno je da strukturu sistema
Cine razliCiti sistemski elementi i odnosi izmedu njih, koji mogu da se
predstave kao mreza. U skladu s tim, u literaturi (Gudehus, Kotzab,
2012, pp.437-445) navedeno je da strukturu logistickog sistema, odno-
sno logistiCke mreze, Cine odredeni elementi.

Logisticko mesto, kao elementarni deo logisticke mreze (sistema),
moze se definisati kao mesto na kojem se stvaraju materijalna i nemateri-
jalna dobra, uz prethodni nalog ili zahtev, koriste¢i materijal i resurse kao
8to su ljudi, prostor, masine i oprema. ViSe logistickih mesta smestenih u
jednom prostoru mogu se nazvati logistiCko srediste ili logisticki centar.

Logisticku mrezu &ine povezana logisticka mesta organizovana u mrezu
kojom se razmenjuju proizvodi i informacije. LogistiCka mreza nekog poslov-
nog subjekta predstavlja deo globalne logistiCke mreze koju obelezava mno-
Stvo razliitih vlasnika i korisnika (u€esnika). Sa stanovista distribucije mreza
ima oblik lanca. Logisticka mreza je nosilac logistiCkih troSkova nastalih
usled izvrSavanja zadataka na logistickom mestu i medusobne razmene.

Vise logistiCkih centara u kojima se stvaraju sli¢ni efekti ili ako oni
pokrivaju sli€ne delove logistiCkog lanca moze se izdvojiti i identifikovati
kao logisti¢ka organizaciona jedinica.

Sa aspekta odvijanja aktivnosti uo€avaju se operativna i administrativ-
na logisticka mesta. Operativna logisticka mesta, prema unapred zadatom
rasporedu, odnosno planu, prihvataju i preraduju materijal iz logistiCke
mreze i isporucuju gotov ucinak (proizvod—uslugu) u mrezu. Administrativ-
na logisticka mesta stvaraju i obraduju informacije vazne za pokretanje
materijalnih tokova, raspored radne snage i tok novca kroz logisticCku mre-
Zu i medu logistickim mestima. Pored ove podele, koja se temelji na objek-
tima logistiCkog procesa, postoje i druge podele logistickih mesta.

Sto se tiCe odredenja sistema logistike, odnosno sistema logistiCke
podr§ke u oruzanim snagama, on se definiSe kao organizaciono-tehnolo-
Ski sistem, koji svoje uspesno funkcionisanje zasniva na definisanim cilje-
vima i funkcijama. U oruzanim snagama sistem logistiCke podrske pred-
stavlja skup logistickih sluzbi, gde su njihovi zadaci (delatnosti) po kriteri-
jumu sliénosti grupisani u proizvodne funkcije, €iji se medusobni odnosi
zasnivaju na odredenim zakonima i principima. Dakle, sustinu sistema lo-
gistiCke podrske cine funkcije, kao osnovni elementi sistema. U domacoj
literaturi i operativnoj praksi ¢esto se pojavljuju nejasnoc¢e u tumacenjima
logistiCke podrske, logistiCkih funkcija i podsistema logisticke podrske.

Logisti¢ke funkcije su pojedina¢ne, prema nekom principu integrisane
delatnosti logisticke podrske. Te delatnosti obavljaju pojedini za to strukturi-
rani podsistemi u okviru sistema logisticke podrske. Zavisno od toga kako su
strukturirani, pojedini podsistemi mogu da realizuju jednu ili viSe logistickih
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funkcija, ali se zato, u principu, realizacija jedne funkcije nikad ne deli na dva
podsistema. Do nedeljivosti funkcije dolazi zbog bolje uspesnosti sistema u
slu€aju da jednu funkciju realizuje samo jedan podsistem. Grupisanje funkci-
ja (tako da vise funkcija realizuje jedan podsistem) proizilazi iz potrebe da se
obim pojedinih poslova uravnotezi, ¢ime se obezbeduje lakSe upravljanje u
sistemu logistiCke podrske (MiSkovi¢, Stanojevi¢, 2001, p.147).

LogistiCki sistemi po svojoj prirodi spadaju u sloZzene i dinamiéne si-
steme koje karakteriSe viSedimenzionalnost i prisustvo velikog broja, po
prirodi razli¢itih elemenata, materijalnih i nematerijalnih tokova, koji su pod-
lozni stalnim promenama i modifikacijama. Ove sisteme odlikuje mnostvo
specifiCnih ogranicenja, elemenata i procesa koji su istovremeno u interak-
ciji radi postizanja cilja. Na ovakve, u osnovi ,vestacke” sisteme, znatno
utiCu upravljacka reSenja i stvorene povratne veze. Samim tim, projektova-
nje logistiCkih (drugim re€ima: organizaciono-tehnoloskih, proizvodnih,
usluznih, vojnih, poslovnih i Sire shva¢eno organizacionih) sistema pred-
stavlja visokostru€an proces osmisljavanja delova, medusobnih veza i na-
¢ina funkcionisanja tih sistema, radi poboljSanja njihove uspesnosti. Zajed-
ni¢ko funkcionisanje svih delova sistema na nacin da se sa najmanje ulo-
Zene energije postignu najveci efekti garantuje uspesSnost logistickih siste-
ma. Sva zbivanja u ovim procesima neodvojivo treba povezati sa vreme-
nom, kako u smislu stanja u sadasnjem trenutku, tako i sa moguc¢nostima
nalazenja trendova i prognoze razvoja pojava u buduénosti i u vanrednim
situacijama, koiji, svi zajedno, zahtevaju planiranje ,adekvatnog odgovora”,
Cija ¢e posledica biti efikasno i racionalno delovanje i funkcionisanje.

LogistiCke sisteme potrebno je permanentno usavrsavati radi pobolj-
8anja izlaznih pokazatelja uspesnosti (mogucnosti), kao i zbog promena
koje mogu nastati u sferi okruzenja ili tehnologije. UsavrSavanje logistic-
kog sistema najCeS¢e se sprovodi kroz reprojektovanje postojeéeg siste-
ma, $to nuzno ne znadci revolucione promene, ve¢ se omogucava evolu-
tivni razvoj. UsavrSavanje logistickog sistema naj¢eScCe se sprovodi kroz
dve faze: opis i analizu funkcionisanja postoje¢eg sistema i izbor jednog
od mogucih varijantnih reSenja, odnosno odgovaraju¢eg modela sistema
(Stanojevi¢, Miskovi¢, 2000, p.150). Logisticki sistemi spadaju u klasu si-
stema kod kojih je kljucni faktor uspeha ubrzavanje materijalnih, usluznih
i informacionih tokova, kao i ubrzavanje procesa donoSenja odluke.
Osnova za razumevanje logistickog sistema je teorija sistema Ccija je
oshovna zamisao da glavni problem nije u optimizaciji posebnih podrudja
poslovanja, ve¢ u optimizaciji sistema kao celine.

Osnovna svojstva bilo kog logistickog sistema jesu (Milenkov, et al.,
2014, pp.341-342):
— slozenost. Sistem logistike karakteriSe prisustvo velikog broja ele-
menata (delova), kompleksnost interakcija izmedu pojedinih ele-
menata, kompleksnost funkcija koje sistem obavlja, slozeno orga-
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nizaciono upravljanje, uticaj velikog broja faktora okruzenja u ko-
jem se sistem nalazi;

— hijerarhi¢nost . Sistem logistike karakteriSe potCinjenost elemenata
sistema nizeg nivoa elementima na viSem nivou;

— celovitost. LogistiCki sistem je integrisani skup elemenata koji su u
interakciji jedni sa drugima. Elementi logistiCkog sistema moraju
da funkcioni$u kao jedna celina, §to je osnovni koncept logisti¢kog
pristupa. Svaki element sistema ima sposobnost integracije i za-
jedni¢kog funkcionisanja. Takode, dati cilj realizuje se logistiCkim
sistemom u celini, a ne njegovim pojedina¢nim elementima (delo-
vima, podsistemima);

— deljivost. Sistem logistike sastoji se od podsistema koji imaju svoje
podsisteme, i tako do najnizeg nivoa posmatranog sistema, na ko-
jem se nalaze osnovni elementi ili nedeljivi delovi sistema. Kod
tehniCkih sistema ta podela na podsisteme je poznata kao podela
sklopa na podsklopove, idué¢i do osnovnog elementa tog sklopa;

— strukturalnost. Logisticki sistem predstavlja specificnu organizacio-
nu strukturu, koja se sastoji od medusobno povezanih objekata i
subjekata, koji realizuju odredeni cilj;

— organizovanost. Elementi logistiCkog sistema i odnosi izmedu njih
organizovani su na odredeni nacin;

— povezanost. lzmedu elemenata sistema logistike i izmedu sistema
logistike i okruzenja u kojem se nalazi, postoje veze koje omogu-
Cavaju izvrSavanje zadataka koji su mu postavljeni ;

— sinergicnost. LogistiCki sistem ima kvalitete, svojstva, koji nisu odli-
ka njegovim elementima ponaosob, ali se javljaju kada se njegovi
elementi objedine u jedan koherentan sistem. ,Efekat sistema je
veci od sume efekata pojedinacnih elemenata”;

— promenljivost. Parametri elemenata logistickog sistema mogu menjati
svoje vrednosti pod uticajem promena okoline i promena u sistemu;

— stohastiCko ponaSanje. Nemogucnost da se predvidi ponaSanje si-
stema logistike u odredenim uslovima i pod uticajem okoline, zbog
velikog broja slu€ajnosti u ponasanju sistema;

— adaptivnost (prilagodljivost). Sposobnost da sistem logistike pro-
meni strukturu i svoje ponasanje pod uticajem okruzenja.

Za odredivanje moguénosti (uspesSnosti funkcionisanja) logisti¢kog
sistema pozeljno je formirati odredeni skup kriterijuma, koji se mogu na-
zvati logistiCki kriterijumi, odnosno kriterijumi uspesnosti (moguénosti) lo-
gistickog sistema. Logisticki kriterijumi predstavljaju merila ili meru pomo-
¢u kojih se na kvalitativan i kvantitativan nacin izrazava stepen osposo-
bljenosti logistiCkog sistema za izvrSavanje definisanih zadataka, u skla-
du sa postavljenim cilievima. U vezi s tim, za ocenu efikasnosti i efektiv-
nosti logistiCke podrdke definiSu se dve osnovne grupe kriterijuma: kriteri-
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jumi operativnosti i kriterijumi ekonomicnosti (Nikoli¢, Stojanovi¢, 2004,
pp.27-34). Operativni kriterijumi sluze za dobijanje ocene o uspe$nosti
posmatrane organizacije (stepen zadovoljenja potreba u vremenu, pro-
storu i u koli¢inama), &ime se izrazava efikasnost organizacije. Kriterijumi
ekonomicnosti posmatrane organizacije sluze za dobijanje ocene o ceni
realizacije zadatka i vezani su za efektivnost posmatranog sistema, od-
nosno za kvalitet proizvoda i usluga.

S obzirom na to da se logisticki sistem sastoji od razli€itih podsiste-
ma sa njihovim specificnostima, koji se mogu smatrati samostalnim siste-
mima, te u zavisnosti od njihove specificnosti, primenjuju se odredeni kri-
terijumi iz definisanog skupa kriterijuma (Nikoli¢, Stojanovi¢, 2004, pp.26-
27). Postoji viSe pristupa izboru kriterijuma za ocenu sistema logisticke
podrske. Najvazniji kriterijumi za ocenu sistema logisticke podrske (Mi-
Skovi¢, Stanojevi¢, 2001, pp.149-150) jesu: efektivnost, efikasnost, ela-
stiCnost, fleksibilnost, troSkovi, jednostavnost i pokretljivost.

U svom zivotnom ciklusu svaki logistiCki sistem ima jasno organizaci-
ono i tehnoloski profilisane faze u kojima se izvrSavaju specifiéni zadaci,
ostvaruju rezultati i definiSu ciljevi. LogistiCke zadatke karakteriSe prostor-
na, vremenska i organizaciono-tehnoloSka dimenzija. Svaki zadatak Cini vi-
Se aktivnosti koje su determinisane adekvatnim ulazno-izlaznim parametri-
ma. Pri reSavanju problema u logistiCkim sistemima koriste se razli€iti pri-
stupi i razliite metode. UspeSnost reSavanja problema postiZze se raciona-
lizacijom i optimizacijom poslovnih aktivnosti, odnosno nalazenjem i spro-
vodenjem najcelishodnijih koncepata i metoda za poboljSanje i usavrSava-
nje sveukupnog poslovanja sistema. Pristup koji se koristi u reSavanju pro-
blema racionalizacije i optimizacije sistema naziva se ,logisti¢ki pristup”.

Dok jedni smatraju da pojam ,logistiCki pristup” oznaCava nesto sa-
svim novo, drugi zastupaju stav da je to samo novi naziv za nesto sto je
odavno poznato i da je re€ o poznatom i razvijenom sistemskom i situaci-
onom pristupu. Pobornici shvatanja da je logisti¢ki pristup nesto sasvim
novo insistiraju na tome da je on znatno primenljiviji i da su sistemi pro-
jektovani na osnovu takvog pristupa veoma uspesni. Dakle, logisticki pri-
stup zasniva se na sistemskom i situacionom pristupu, ali istovremeno
znaci konkretizaciju i specijalizaciju ta dva pristupa u odredenoj klasi si-
stema, odnosno sistema za podrsku osnovne delatnosti Sireg sistema.

Pored toga, pod logistiCkim pristupom podrazumeva se da je oshov-
na delatnost projektovana tako da omogudi ili olakda podrdku. Konkreti-
zacija i specijalizacija su razlog za pojavu razlicitih definicija sistema logi-
stike (pa i same logistike) koje su usko vezane za podrucje koje je blisko
onome ko formuliSe definiciju.

U oruZzanim snagama pod logisti¢kim pristupom organizovanja pod-
razumeva se projektovanje i uspostavljanje funkcionalne logisti¢ke orga-
nizacije vojske i njeno povezivanje sa odgovaraju¢im nacionalnim institu-
cijama, €ime se, u skladu sa realnim mogucénostima drustva u celini, na
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optimalan nacin obezbeduje materijalna i kadrovska podrSka vojske za
realizaciju mirnodopskih i ratnih ciljeva i zadataka. Prema tome, logisticki
pristup primenjuje se u izgradniji logistiCke organizacije vojske i drustva u
celini (Miskovi¢, Stanojevi¢, 2001, p.147).

Logisticki pristup, dakle, podrazumeva da se logistiCka organizacija
vojske izraduje tako da se u okviru pojedinih funkcija i odgovarajuéih za-
dataka grupiSu potrebni organi vidova, rodova i sluzbi, a ne tako da se vi-
dovi, rodovi i sluzbe autonomno razvijaju bez nedovoljnog uvazavanja in-
formacionog procesa i materijalnih tokova, koji se odvijaju u sistemu ko-
mandovanja i rukovodenja. Osnovne karakteristike logisti¢kog pristupa
su: stalni razvoj sistema, interakcija logistiCke podrske i osnovne delatno-
sti, stalna usmerenost prema poznatom cilju, itd. Za dostizanje ovih tren-
dova savremene vojske primenjuju Cetiri osnovna pravila. To su: prilago-
davanje doktrine, preoblikovanje strukture snaga, primena savremenih
tehnologija i prilagodavanje programa osposobljavanja logistic¢kih kadro-
va. Razlozi za ovakav pristup leze u €injenici da razvoj logistiCkih sistema
zavisi od: sposobnosti prognoziranja razvoja pojava u buduénosti; brzine
i kvaliteta osvajanja novih proizvoda i usluga; dubine i obuhvata izu¢ava-
nja uticaja — faktora vezanih za elemente sistema i kvalitet njihovog kom-
ponovanja u celinu; sposobnosti upravljanja i prilagodavanja elementa i
sistema u celini, u toku organizaciono-tehnoloskog procesa i pri promeni
uslova okruzenja; kontinuirano obezbedenje dobiti ili smanjenje troSkova
i povecéanje efektivnosti i efikasnosti funkcionisanja.

ZakljuCak

Logistika i pojmovi vezani za nju definiSu se na veliki broj relativno razli-
¢itih nacina, Sto je posledica visoke dinami¢nosti i slozene prirode samog lo-
gistiCkog konteksta (razliCite poslovne oblasti) i logistiCkog okruzenja.

Vojna logistika predstavljala je i joS uvek predstavlja osnovnu inspira-
ciju za civilno koris¢enje logistike. Koris¢enje termina logistika u civilne
(poslovne) svrhe otpocelo je tokom 60-ih godina proSlog veka. Tada se ja-
vlja niz definicija logistike, koje su predlagali kako logisticki profesionalci
pojedinacno, tako i njihova profesionalna (akademska i struéna) udruzenja.
Osnovna razlika izmedu vojnih i civilnih definicija logistike je u tome Sto ter-
min vojna logistika drugacije tretira aspekt zadovoljenja potrebe krajnjeg
korisnika (objekat interesa: Covek, sredstvo, organizacioni sistem kao celi-
na), kao i to §to se u njenim definicijama €esto naglaSava realizacija logi-
stiCkih procesa u vrlo dinami¢nom i nepredvidivom okruzeniju.

Teorijski gledano, upravljanje vojnom i civilnom logistikom veoma je
sli¢no, ali je u praksi nesto drugacije. Najveca razlika je u odredenju tezista
i prioriteta u podrsci osnovne delatnosti, u pokazateljima uspesSnosti i u
kompleksnosti logistickog sistema. Kompleksnost sistema vojne logistike
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ogleda se u Sirokom spektru zahteva koji se postavljaju pred sistem vojne
logistike i Sirokom spektru aktivnosti koje on obuhvata, a koje se, po svojoj
prirodi, ubrajaju u razliCite oblasti ljudskog delovanja (razliCiti poslovni si-
stemi i razliciti sistemi civilne logistike), kao i u znacaju ostvarivanja rezul-
tata funkcionisanja. Pored toga, sistem vojne logistike mora da podrzi oru-
Zane snage u miru, kriznim situacijama, mobilizaciji i ratu, gde cilj nije pro-
fit, veC zastita ljudskih zivota, oCuvanje drzavne teritorije i sl., za razliku od
poslovnih sistema gde su tezista i prioriteti usmereni na profit.

Efikasnost i efektivnost funkcionisanja vojne logistike ne moze se
proveriti na trzistu, za razliku od civilne logistike, ve¢ samo uporednim
analizama. Posebna kompleksnost i specifi¢nost vojnih sistema je u tome
Sto se oni projektuju i razvijaju u miru za uspesno funkcionisanje u razlici-
tim buduéim ratnim uslovima. Iskustva iz prethodnih ratova nisu pouzda-
na, jer svaki rat ima svoje specifiCnosti, a ratne igre i simulacije daju re-
zultate u strogo definisanim i ograni€enim uslovima.

Takode, stalne promene uslova u kojima funkcioniSu i vojni i civilni siste-
mi, kao i potrebe za sve brzim reagovanjem na postavljene zahteve, namecu
potrebu za neprestanim razvojem i dogradnjom sistema koji pruzaju podrsku.
Razvoj logistickih sistema je jedna od najznacajnijih funkcija organizacije, Cija
realizacija omoguc¢ava sistemu promene prema novonastalim uslovima, raz-
voj, dogradnju itd., odnosno to je funkcija koja stvara potrebne preduslove za
odrzanje i povecanje uspesnosti cele organizacije. Postojanje te funkcije u si-
stemu ne zavisi od toga koja se delatnost podrZzava kao osnovna delatnost,
niti od toga ko sistem projektuje i uvodi ga u primenu. Dileme i sporenja, bilo
da su terminolo3ke ili sustinske prirode, ne smeju biti prepreka za razvoj, do-
gradnju, usavrSavanje i uspeSnost sistema logisticke podrske.

U savremenim uslovima sistemi podrske predstavljaju veoma slozZe-
ne organizaciono-tehnolodke i poslovno-ekonomske sisteme, gde pri pro-
jektovanju, reprojektovanju i razvoju tih sistema preovladava logisti¢ki pri-
stup. Smatra se da su sistemi koji su razvijeni na osnovu takvog pristupa
efektivniji, efikasniji, pouzdaniji, raspoloZiviji i jeftiniji od drugih sistema.
Sistemi koji su razvijeni na osnovu ovih pristupa nazivaju se sistemi logi-
sticke podrske (Andreji¢, Milenkov, 2012b, pp.97-99).

Osnovne karakteristike logisti¢kih sistema u savremenim uslovima
jesu razli¢ite organizacione strukture, koje teze funkcionalnoj organizaci-
onoj strukturi, uz zahtev da sistem koji podrzavaju bude projektovan tako
da omoguci i olak$a podrsku (ugradena pogodnost za podrsku) i nepre-
stani razvoj i dogradnju logisti¢kih sistema.

Po novom konceptu podrske vojske, logistika predstavlja veliko or-
ganizaciono ograni¢enje pri odlu€ivanju o upotrebi oruzanih snaga i po-
staje aktivni subjekat komandovanja, a ne objekat, zahtevajuéi od siste-
ma koji pretenduje da bude podrzan da se aktivho odnosi prema logistic¢-
kom sistemu koji ga podrzava (Andreji¢, Milenkov, 2012b, pp.132-134).
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LogistiCki koncept povecéava transparentnost u logistici i celom siste-
mu, naglasava potrebu efikasnog upravljanja i uvodi optimizaciju i nauéni
pristup upravljanju, planiranju i ostvarenju planova, programa i zadataka.
Logistika ima svoje naucno utemeljenje, kako u vojsci, tako i u celokupnom
ekonomsko-privrednom sistemu, dok se (nekadas$nji) pozadinski koncept
(sa decentralizovanim sluzbama pozadine) zasniva na empiriji, nema jaku
nauénu i teorijsku osnovu, ne podrzava upotrebu vojske u multietniCkom
okruzenju i ,medunarodnoj podeli rada”, a njegova izgradnja temelji se na
iskustvenim osnovama, pretocenim u normativna dokumenta.

U skladu sa navedenim Cinjenicama i idejama, koje su prisutne u
tvrdnjama teoretiCara i uspesnih svetskih menadzera, moze se iskazati
moto savremene teorije organizacije i upravljanja koji glasi: brze, egzakt-
nije, fleksibilnije, jednostavnije, jeftinije i kvalitetnije! Jedinstvo ovih zahte-
va nije fikcija ve¢ se realno sprovodi u praksi najuspesnijih svetskih kom-
panija, ali i u mnogim armijama sveta.

Na osnovu navedenih pristupa i tumacenja moze se zakljuciti da je
logistika savremena poslovna funkcija i praksa, ali i nau¢na disciplina Ciji
su predmet proucCavanja logisticki tokovi, logistiCke operacije, logisticke
funkcije, logistiki principi, logisticki troSkovi, logisti¢ki sistemi, itd.
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MapbsH A. MuneHkos ?, Munax X. [poHsik 6, BriadaH []. MapesaHosuy ®

@ YunsepcuteT 060poHs! B 1. Benrpap, BoeHHas akagemusi,
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o BoopyxeHHble Cunbl Pecnyonuku Cepbusi, KomaHgHbil wrab MBO,
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OBNACTb: noructuka
BWO CTATbW: o63opHas ctatbs
A3bIK CTATbW: cepbekuin

Pe3some:

Jloeucmuky u noeucmuyeckue cucmemb oOruchi8asiu MHO2ue asmo-
pbl, 8bisgusuUIUe Uesbil psd orpederneHul, KOmopbie pasu4yaromcs 8 3a-
sucumocmu om obracmu NMPUMEHEHUS NTO2UCMUKU, MaKUX KaK: 80eHHast
Jfloeucmuka, busHec-rioaucmuka, coyuarnsHasl fjoeucmuka u np. B ceoux
onpedenieHUsix asmopbl CMapasuch 8bISI8UMb CyMb JI02UCMUKU 8 pam-
Kax 80€eHHO20 UcKyccmea, 0esi080U MOAUMUKU U Hay4YHOU QUCUUNIIUHBI.

Jloeucmuka kKak 8ud desimesibHOCMU cyujecmesyem ¢ He3arnaMmsimHbIX
8PeMeH, OHa pa3sueariack rnapassiesisHoO ¢ pazgumueM yusunusauuu, rnoa-
momy noa2ucmuyeckue KOHUErnuuU, pasguearoujuecss 00 Cux rop, HyXHO
MpUHUMamb 6 COOMBemcmeuU C UX rosI8IIEHUEM & pa3nuyHbIX obracmsix
desimesibHOCMU, yHUmMbIeas rMpu 3moM  aKkmyarsibHble meHOeHUUU.

nasHbiMU 3adadyamu 102UCMUKU SI8/ISIIOMCST MUHUMU3aUUsT pacxo-
008 u makcumusauusi 00xo008, rosbiiast IhHEKMUBHOCMb U Ka4ecmeo
8cex ee npouyeccos. MIMeHHO amu ripomuegopeyusbie mpebosaHusi ceude-
meribCcmayrom o CII0XXKHOCMU rpupoObl OaHHOU cghepbl OessimeribHoCcmu U
ocseuwjarom rpobrieMbl, KOMopPbIMU 3aHUMAaemcsl 102UCMUKa.

B daHHOU cmambe Mbi obpawjaeM 8HUMaHUe Ha 803HUKHOBEHUE U
roHsimue oripedesnieHus mepMuHa — JI02UCIMUKa, Packpbieasi rymb ee pas-
8UMUSI, KaK 8 paMKax 80€HHbIX, MaK U 2pax0aHCKUX CmpyKkmyp, oceeuwjast
ee eknad u 3Ha4yumocme 05151 8cex cghep dessimernibHocmu obuwecmea.

KntoueBble CrioBa: jio2ucmuka, 80eHHasl sioeucmuka, busHec-rio2ucmu-
Ka, Jioeucmu4eckue cucmemsabl.
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Summary:

There are a number of definitions of logistics and logistics systems
through which different authors, at different times and military, economic,
market and social circumstances, tried to explain the essence of logistics
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as a branch of the art of war, business philosophy, scientific discipline,
etc. Although logistics ia a very old area of human activity, which was
improving along with the development of civilisation, its terms are still in
the process of developing and they should be accepted as they appear
and how they appear in different human activities.

Introduction

A number of businessmen still describe logistics and its activities in
an abstract way, as one kind of a “blackbox”. This level of abstraction is
unjustified and undesirable from the standpoint of the efficiency and
efectiveness of such activities. In order to avoid abstraction, this paper
attempts to contribute to a better understanding of the essence of
logistics through the presentation of different approaches in determining
the existing concepts and terminology, and thus make easier their
further analysis in term of content, scope, characteristics, connections,
complementarities, interdependance, efc.

Evolution of the term ,logistics*

In scientific and professional literature, there are different attitudes
and approaches regarding the origin of the term ,logistics®. All of them
are generally correct concerning the possibility to interprete logistics as
an ambiguity term.

Historically, the term logistics is linked to the military, mathematical
and business use. The origin of the military use of this term was related
to the ancient states and Byzantium. However, Antoine-Henri Jomini is
considered as the author of the first scientific papers related to military
logistics in the classic sense. In his monumental work "Review of the art
of war", published in 1837, he stated that the art of war is generally
composed of five purely military branches: strategy, great tactics,
logistics, artillery and engineering skills and detailed tactics.

In addition to the intensive use of the term "logistics" in the military
terminology in XIX and early XX century, in the second half of the XX
century logistics entered all economic activities of the civil sector. From
the standpoint of business (civil) logistics, the logistics point is
determined by seven rules ("7TR" - Seven Rights).

The development and definition of military logistics

The advanced thinking of Baron Zomini, based on the analysis of
Napoleon’s wars, largely influenced other military philosophers. For
example, Admiral Alfred Mahan accepted the term logistics and
introduced it to the dictionary of the USA Navy. During World War Il, this
term was already widely used and it appeared in nearly all articles with a

military theme.
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After World War I, this term was formally introduced in the armed
forces of the United States through the release of FM 100-10. The next
big step forward was made under the direction of Secretary of Defense
Robert S. McNamara (1961 — 1968), when the different elements,
activities and operations in logistics processes were separated in
accordance with the settings of a system analysis which used the
methods and techniques from the business world (statistical methods,
operational research, systems analysis, etc.) and included civilian
experts. Previously independent logistic services were connected
within the logistics function at the level of the Ministry of Defence, in
order to become more efficient and to reduce costs and make a better
logistics organization.

For NATO, logistics is defined as a science, in the same way as it
was done in the doctrine of the armed forces of Great Britain. As for
military logistics in our country, it was mainly developed empirically,
while the theory was very little given a thought.

The development and definition of business (civil) logistics

The assumption of the logistics principles from the military sphere
into the business area, has led to a widespread use of the term in the
modern control theory.

Using the adjective commercial (civil) is not done only to make a
terminological distinction in regard to military logistics, but also to put
the emphasis on logistics activities that are carried out within one
business system.

So, today it is considered that logistics is a modern business
function used to identify, provide, monitor and control the necessary
resources of the business system in the broadest sense of that word.

From the business logistics point of view, logistics definitions can
be classified into three groups.

The definition of the logistics system

Different systems were developed in order to realize logistics
activities, and in the literature and operational practices they are
named systems of logistics, logistics systems, support systems or
system of logistical support.

The logistics system is essentially a subsystem of a wider system
and as such must comply with other subsystems and subordinate
purpose of functioning of the wider system.

There are different classifications of logistics systems in the
literature, such as general, specialized, open, closed, centralized,
decentralized, etc. In addition, some authors divide them into micro,
macro and global logistics systems.

Logistics Systems by their nature belong to complex and dynamic
systems characterized by multi-dimensionality and the presence of a

o

Milenkov. i dr., Prilog boljem razumevaniju logistike, pp. 68—98



VOJNOTEHNICKI GLASNIK / MILITARY TECHNICAL COURIER, 2015., Vol. LXIII, No. 4

large number of different elements, material and immaterial flows,
subjected to constant changes and modifications. These systems are
characterized by a multitude of specific constraints, elements and
processes that simultaneously interact to achieve the goal.

During its life cycle, every logistics system has clear
organizational and technological profiled phases of executing specific
tasks, achieving results and defining objectives. Logistics tasks are
characterized by spatial, temporal and organizational and technological
dimensions.

Conclusion

The main objective of logistics is to improve the overall quality, to
minimize total costs and to maximize profit. These are two opposing
demands, which just shows the complexity of the area and the issues
dealt with logistics.

Due to the complexity and presence of logistics in all areas of
social life, this paper puts an emphasis on clarifying the use and the
development of the term logistics in military and in business (civil)
organizations, as well as on a contibution to a better understanding of
the logistics system in particular.

Key words: logistics, military logistics, business logistics, logistics

system.
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Abstract:

This paper contributes to the modeling of a semi-active control of a
quarter vehicle model using air springs. A conventional mass-spring-damper
model has been used along with an air spring. Based on the theory of
thermodynamics, the dynamic equation of the air springmodelwas
established. The simulation model was implemented using MATLAB and
the transfer functions with varying parameters were calculated. The
simulation results show that air spring pressure, the valve diameter, the
dumping coefficient and the mechanical stiffness affect the dynamic
response of the system. A semi-active control methodology was then
established by controlling the valve diameter using two declinations of an
on-off logic switch based on the velocity of the suspended mass and the
relative velocity at both ends of the air spring. The obtained results show
reduced oscillation amplitudes around the natural frequency of the system.

Key words: air spring, suspension, pneumatic, vehicle.

Introduction

The automotive industry uses different kinds of suspension systems
depending on costs, allowable space, kinematic properties and compliance
attributes. The main purpose of a vehicle suspension system is to support
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the vehicle weight as well as to ensure a permanent liaison between the
tires and the road,to minimize the relative displacement between the sprung
and unsprung mass and to keep that displacement inthe range allowable by
vehicle design (Hrovat, et al., 1988, pp.288-296).

Vehicle designers have given serious considerations to the suspension
control system in order to enhance driving comfort, stability and road
handling of the vehicle within the broad range of exploitation conditions. In
fact, when accelerating, braking or bumping, high stiffness is required to
minimize oscillations and enhance handling properties. When driving on a
high category road, low stiffness is required for driving comfort (Karnopp,
2013, Gillespie, 1992).

These requirements cannot be achieved by passive suspension
systems. Therefore, an increasing need has appeared over the last years
for new suspension systems which can handle the broad range of driving
conditions to improve driving comfort and handling properties. In the
literature, these systems with controlled characteristics are called “active”
and “semi-active” suspensions. Their classification can be found in (Wang,
2001), (Silani, 2004), (Robinson, 2012), and will not be given in this paper.
In these new systems,air springs have found wide usein vehicle
suspensions due to their key characteristic - they can change their dynamic
stiffness depending on driving and road conditions.

The most commonly used vehicle models for research purposes are
mainly quarter vehicle models (Sekulic, Dedovic, 2011, pp.231-
244) Higherprecision can be achieved using half (Abbas, et al., 2013,
pp-199-205) and full models (Demic, et al., 2006, pp.145-158).

A semi active suspension is composed of a spring type element and an
adjustable dumper along with a control strategy. Numerous control schemes
can be found in the literature. A concept based on changing natural
frequency of the air spring has been introduced in (Porumamilla, et al.,
2008, p.31001). The method consists of changing the dumping ratio of the
system air spring-accumulator by opening and closing the connecting valve
but no control was used. In (Porumamilla, 2007) a mathematical model,
similar to the one established in (Porumamilla, et al., 2008, p.31001) was
used along with a sliding mode controller with reference to a skyhook. A
logic switch method was used in (Demic, 2005)based on the control of the
damping coefficient under certain conditions.

In this paper, a semi active suspension of a quarter vehicle model is
analyzed, using the air spring dynamic model developed in (Robinson,
2012). Two versions of the on-off logic switch method were used to test the
semi active control of the suspension.
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Quarter vehicle suspension model

The physical model of the quarter vehicle model is illustrated in Figure
1.The model consists of a mass supported by a spring type element, a
damper, and an air spring, while the other ends are attached to the base.
The reversible sleeve air spring is a rubber chamber with flexible walls
which expands and retracts under pressure. The resulting vertical reaction
of the spring that transmits directly to the mass support is expressed as:

l:sp = (Psp - l:)spo)-Aeff (1)

Where A is the effective area that supports the sprung mass, the
function of the air spring height, P, is the absolute pressure in the air

spring, andPy,, is the absolute pressure in the air spring at equilibrium.

Tz(t)

M

K c Air spring

Azo(t)

Figure 1 — Quarter vehicle model
Slika 1 — Cetvrtinski model vozila
Puc. 1 —YeTBepTHas moaenb aBTomobuns

The mass M shows a vertical bouncing motion. The motion is
restricted to the vertical to the plan e, e;. The system has one degree of
freedom characterized by the generalized coordinate z(t). It describes the
deviation of the vehicle body from its reference position which coincides
with the equilibrium position att = 0 (z(t = 0) = z(t =0) = (Z(t = 0) = 0).

Using Newton’s Second Law of Motion with the assumed coordinate
direction shown in Figure 2, the force balance on the suspended mass
reads as:

Mi#(t) = —F — F. — F, — M. g )

P
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Therefore, Vsp can be expressed as:
. dvs dh .
Uy = (2)- (&) = kb (18)

Bearing in mind that the volume of the reservoir is constant, the
differential equation governing the pressure in the reservoir is:

n-—1
5 _ MRTre) (P S
B =200 (Pr(e)) i (19)
If the air spring oscillationsare considered isothermal, the dynamic
equation of the reservoir would be:
nRTr(e) m

Bo= "0 (20)

The differential equations have the following initial conditions:
Psp(tzo)zpr(tzo)zpsp(e) (21)

Because of further projected research purposes, the air spring choice
was made so that it can support the weight of a quarter heavy road vehicle
(20 tons).The air spring chosen for the simulation is the Firestone 1T15M-2
air spring. The working parameters are resumed in Table 1, (Firstone,
2007, p.93).

Table 1 —Working parameters for the simulation
Tabela 1 — Radniparametrizasimulaciju
Tabnuya 1 — Pabo4yve napameTpbl ANs MOAENUPOBaHUS

he |AcsrolVspe)| Y | T. | Cq | Pspie Aerr(h) Vsp(h)
[m] | [m?] |[m?]|[m?]| [K] | [-] [105Pa] [m?] [m3]

0,24 |0,0485(0,011| 0,04 | 293 | 0,63 | 2—9 |-0,05h + 0,0573|0,05h — 0,00156

Dynamicequationofthevalve

In general, the air flow through an orifice is a highlynonlinear process,
depending on numerous parameters. An equation governing air flow
through a restriction was developed in (Zheng, et al.,, nd) which
distinguishes whether the flow is laminar or turbulent:

P 0518
lfP .

u
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Air spring Reservoir

Figure 3 — Physical model of the air spring
Slika 3 — Fizi¢ki model vazduSne opruge
Puc. 3 — duanyeckasgmoaenbnHEBMaTUYECKONMPYXKNHbI

The pressure, volume and the density of air in the air spring are
variable with the height of the air spring. Bear in mind the assumption that
the air is an ideal gas, and that the air spring oscillation is regarded as an
adiabatic process. The mass flow rate of air intothe air spring volume can
be written as

Assuming an adiabatic transfer of the air, the relationship between the
density and the volume of two different states can be expressed by

1

Psp - ( 1:,sp )H (9)
Psp(e) Psp(e)
Where:

Psp(e) : AIr density at equilibrium;

Vsp(e) - @ir volume spring at equilibrium;

n : air adiabatic exponent (n = 1,4).

The ideal gas law at equilibrium can be expressed as

Psp(e) Vsp(e) = Msp(e)RTspe) (10)
Where:

R : is the air specific gas constant R = 287,06 ].Kg=1.K™1;
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Tspce) - is the air temperature at equilibrium.

The air density at equilibrium is
Psp(e) = Seb© (11)

Replacing the expression of the mass of air at equilibrium in (10)
leads to

_ Pspee
Pspe) = ﬁp(e) (12)

Substituting (12) in (7) and differentiating with respect to timeproduces

n-1

. Psp(e) ( l:’sp ) n -
=——— .P, 13
PSP = MR Tepe) \Pepce) Sp (13)

Substituting (13) in (8) and rearranging the terms produces the
firstorder differential equation for the air pressure in the air spring

n-—1

, nRT P n . nPg, .-
byp = RO (T ) T g ey (14)
Vsp \Psp(e) Vsp

If the air spring oscillations are to be assumed as isothermal, then
therelationship between the density and the volume of two different
stateswould be

i O (15)

Psp(e) Vsp(e)

In this case, the differential equation for the pressure is

- RTS e . N y
Psp=%f.m+%vsp (16)

The volumeV, needs to be determined. Previous research has
suggested that, for engineering purposes, the volume can be assumed to
be a function of height only without significant loss in accuracy (Quaglia,
Sorli, 2001, pp.443-475). The relation between the volume and the air
spring height will be determined using the dynamic chart provided by the
manufacturers

Vsp = sp(h) (17)
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Therefore, Vsp can be expressed as:
. dvs dh .
Uy = (2)- (&) = kb (18)

Bearing in mind that the volume of the reservoir is constant, the
differential equation governing the pressure in the reservoir is:

n-—1
5 _ MRTre) (P S
B =200 (Pr(e)) i (19)
If the air spring oscillationsare considered isothermal, the dynamic
equation of the reservoir would be:
nRTr(e) m

Bo= "0 (20)

The differential equations have the following initial conditions:
Psp(tzo)zpr(tzo)zpsp(e) (21)

Because of further projected research purposes, the air spring choice
was made so that it can support the weight of a quarter heavy road vehicle
(20 tons).The air spring chosen for the simulation is the Firestone 1T15M-2
air spring. The working parameters are resumed in Table 1, (Firstone,
2007, p.93).

Table 1 —Working parameters for the simulation
Tabela 1 — Radniparametrizasimulaciju
Tabnuya 1 — Pabo4yve napameTpbl ANs MOAENUPOBaHUS

he |AcsrolVspe)| Y | T. | Cq | Pspie Aerr(h) Vsp(h)
[m] | [m?] |[m?]|[m?]| [K] | [-] [105Pa] [m?] [m3]

0,24 |0,0485(0,011| 0,04 | 293 | 0,63 | 2—9 |-0,05h + 0,0573|0,05h — 0,00156

Dynamicequationofthevalve

In general, the air flow through an orifice is a highlynonlinear process,
depending on numerous parameters. An equation governing air flow
through a restriction was developed in (Zheng, et al.,, nd) which
distinguishes whether the flow is laminar or turbulent:

P 0518
lfP .

u
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m = C,SP, \/LZ_" (P_d)% - (i_j)n’tl] .sign(Py — P,) (22)

RT,n—-1|\P,

it <0518
if p =0
1

. 2 \1-n |2 1 .
= CaSP(555)" i 1on(Pa = R) )
Where

P, = max(Psp, ), Pg = min(Pyp, ).

pl

2
S = ndTis the area of the orifice.

Cq4is the coefficient of discharge of the orifice.

Simulation results and discussion

Because the dynamic model under study is nonlinear, it is quite
difficult to solve the sets of differential equations (4), (14), (19) and (4),
(16), (20) with analytical methods. The sets will be solved using numerical
methods with a help of the MATLABsoftware package. The base excitation
is set as a poly-harmonic function of ten harmonics with a frequency range
from 0.5 to 30 Hz and anamplitude of 0.012 m.

The paper analyses the effect of the spring stiffness, the shock
absorber damping coefficient, the valve diameter, the air spring pressure
as well as the air exchange process (adiabatic/ isothermal) on the transfer
function of vertical displacement.

Effect of the spring stiffness

Calculating the transfer function of vertical displacement with varying
mechanical stiffness showsthat the amplitude of vertical displacement
decreases asthe spring stiffness increases for excitations frequencies
below 1 Hz (Figure 4). For frequencies higher than 1 Hz, suspension
deformation increases as mechanical stiffness increases. On the abscise
axis, the resonant frequency of the sprung mass grew slightly as
mechanical stiffness increased.
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Frequency response  ¢=10000 Ns/m m=3600 kg d=10 mm
35 . . - ey B :

) k=150000 N/m |
3 K=120000 N/m
/7 K=90000 N/m
k=60000 N/m
K=30000 N/m

Amplitude

Phase (deg)

100~

1201

140 n L L L IA
10° 10
Frequency (Hz)

Figure 3 — Transfer function of vertical displacement for different values of spring stiffness
Slika 4 — Prenosna funkcijavertikalnogpomeranjazarazli€itevrednostikrutostiopruge
Puc. 4 — NepepaTtoyHas yHKUWSA BEPTMKANBHOIO CMELLEHNS MPY PasfnyHbIX
KO3 DMLMEHTaXYNPYrOCTN MPYXNHbI

Effect of the shock absorber damping

Figure 5 shows that the amplitude of vertical oscillations increases
within the domain of resonant frequency as the damping coefficient
increases. However, this increase didnot significantly affect the resonant
frequency of the sprung mass (around 1.3 Hz). Smaller damping
coefficients ensure better oscillatory comfort for frequencies above the
resonant frequency.
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Frequency response  k=100000 N/m m=2600 Kg d=0 mm

¢=10000 Ns/m
c=8000 Ns/m
c=6000 Ns/m
c=4000 Ns/m
©=2000 Ns/m

Amplitude

200 Ll Ll L
10’ 10 10°
Frequency (Hz)

Figure 4 — Transfer function of vertical displacement for different damping values
Slika 5 — Prenosna funkcija vertikalnog pomeranja za razli¢ite vrednosti prigusenja
Puc. 5 — Nepepato4yHas PyHKUMS BEPTUKANBHOIO CMELLEHWS MPU Pas3nuyYHbIX
KoahpuumeHTax satyxaHus

Effect of the air spring pressure

As shown in Figure 6, enhancing the static pressure in the air spring
results in the increase of both the resonant frequency and the vertical
amplitude. This behavior is similar to the effect of mechanical stiffness, which
means that as the static pressure in the air spring increases, the dynamic
stiffness of the air spring risesaround the resonant frequency and higher.

Frequency response  m=3600 kg c=5000 Ns/m k=30000 N/m d=0

Psp(eq)=9 Bar
Psp(eq)=8 Bar
Psp(eq)=7 Bar
Psp(eq)=6 Bar
Psp(eq)=5 Bar
Psp(eq)=4 Bar
Psp(eq)=3 Bar
Psp(eq)=2 Bar

Amplitude
3,
-

Phase (deg)

10°

Frequency (Hz)

Figure 5 — Transfer function of vertical displacement for different values of static pressure
Slika 6 — Prenosna funkcija vertikalnog pomeranja za razli¢ite vrednosti statickog pritiska
Puc. 6 — NepegaTtoyHas QyHKUMSA BEPTMKANBbHONO CMELLEHNS MPY PasfnyHbIX
KoahpmumeHTax cTaTu4eckoro AasneHns
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However, for frequencies below the resonant frequency, higher
pressures give a better oscillatory behavior.This behavior is similar to the
effect of mechanical stiffness, which means that as the static pressure in
the air spring increases, the dynamic stiffness of the air spring rises around
the resonant frequency of the sprung mass and higher. However, for
frequencies below the resonant frequency, higher pressures give a better
oscillatory behavior.

Effect of the air exchange process

Frequency response  .—z000 Ne/m k=50000 N/m d=0 m= 3600 Kg

10°

10

Amplitude

10°

60— . |

Frequency (Hz)

Figure 6 —Transfer function of vertical displacement for the adiabatic/ isothermal exchange
Slika 7 — Prenosna funkcija vertikalnog pomeranja za adijabatsku/izotermnu razmenu
Puc. 7 — lNepedamoyHasi hyHKUUST 8epmuKasibHo20 coguea npu aduabamuyeckom /

u3omepmu4eckom obmeHe

The air exchange process does not affect significantly the
amplitude of oscillations of the sprung mass around the resonant
frequency (Figure 7). However, at lower frequencies (below 1.3 Hz), the
adiabatic process (n=1.4) ensuresa better oscillatory behavior. Above
1.3 Hz, lower oscillation amplitudes were provided during the isothermal
air exchange.
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Effect of the valve diameter

It can be concluded from Figure 8 that the valve connecting the air
spring and the reservoir behaves like a dumper. In fact, the transfer
functions in Figure 8 are analogous to those in Figure 5 which represent
the effect of the shock damper coefficient.

Frequency response m=3600 Kg c=5000 Ns/m k=100000 N/m

T T

—d=10 mm
8r — d=8 mm
— d=6 mm
2 6 — d=4 mm
= —d=2mm
g4
by
2

n
o

Phase (deg)

-100

-150 & ettt . et bedente 2 bbbt
10 10' 10
Frequency (Hz)
Figure 7 — Transfer function of vertical displacement for different valuesof the valve diameter
Slika 8 — Prenosna funkcija vertikalnog pomeranja za razli¢ite vrednosti prec¢nika ventila
Puc. 8 — MepepatoyHas dyHKLMSI BEPTUKANBHOTO CMELLIEHUS NPU pasnuYHbIXaUaMeTpax KranaH

For frequencies close to the resonance frequency, the higher the
valve diameter, the higher the oscillation amplitude. This can be explained
by the fact that the smaller the diameter of the orifice is, the higher the
resistance to air flow through the valve gets. This causes the orifice to
dissipate more energy as the air flows back and forth between the air
spring and the reservoir.
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Control strategy

The proposed control strategy is similar to the one used for semi-
active dampers based on the measurement of relative velocity onthe both
ends of the damper. The method consists of controlling the valve diameter
of the air spring under certain conditions. In fact, when the velocities of the
upper and the lower ends of the air spring (i.e. velocities of the sprung and
the unsprung mass) have the same direction, the valve is set as fully
opened. In the other case, the valve is set to closed. This strategy is called
“Direct switching logic”. Another version of this method will be tested by
inverting the testing logic. When the velocities of the sprung and the
unsprung mass have the same direction, the valve is set as closed. In the
other case, it will be set as fully opened, hereafter referred to as “Inverted
logic switch”. In term of equations, we can write:

if 2.(2 — 29) > 0 then dpgpe = dimax

Direct switching: {if 2.(2 — 29) < 0 then dyguy, = oy

if 2.(2 — 2) > 0 then dpgrpe = dmin

Inverted switching: {if 5.(2 — 29) < 0 then dygipe = dymgy

Results of the simulation and the discussion

The simulation of the control strategy is held under the same
conditions as in the previous simulation. Asit can be seen from Figure 9,
the controlling method influences both the amplitude of oscillations and the
resonant frequency of the system.In fact, the oscillation amplitude drops
around and below the resonant frequency (1.3 Hz) when applying the
direct logic switch. For frequencies higher than the resonant frequency, the
two graphs tend to coincide with each other. For the inverted switch, the
same behavior was observed but with a smaller amplitude. On the other
hand, when applying both controllers, the resonant frequency moves to the
right of the frequency axis.
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Amplitude

Phase (deg)

Frequency response ¢=20000 Ns/m k=100000 N/m m=3600 kg
T T T T T T T T

Inverted logic switch
Without logic switch
Direct logic switch

T T T T T T T T T T T T T T L S e

Frequency (Hz)

Figure 8 — Transfer function of vertical displacement with the logic switch controller
Slika 9 — Penosna funkcija vertikalnog pomeranja s kontrolom logic¢kog prekidaca
Puc. 9 — NepegaToyHas yHKUMSA BEPTMKANBbHOIO CMELLEHNS, ynpasnsemas fornyeckmm

KOHTPOINNEPOM

Conclusion

The results of the analysis presented in this paper have enabled us to
consider the effect of the mechanical stiffness, the damping coefficient, the
pressure in the air spring, the air exchange process as well as the valve
diameter on the oscillatory behavior of a quarter vehicle model in the
frequency domain. It has been observed that the change in the suspension
parameters leads to the following conclusions:

Amplitude of oscillations was reducedas mechanical stiffness was
increased for excitation frequencies below 1.3 Hz. Within the zone
of the resonant frequency and higher, the oscillation amplitudes
were increased as spring stiffness increased.

Higher damping coefficients provided less important oscillations of
the sprung mass at excitation frequencies close to the resonant
frequency. At frequencies above 1.3 Hz, a lower damping
coefficient results in lower oscillation amplitudes.

Air spring dynamic stiffness increases as static pressure rises.
Higher pressures increase oscillations of the sprung mass around
the resonant frequency and above it.

The valve behaves as a shock damper. The smaller the diameter
of the orifice, the higher the energy dissipation through the valve.
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e Lower exchange exponent (isothermal process) ensures lower
oscillations at the excitation frequencies below the resonance.
Above the resonant frequency, the adiabatic process provided
lower vibration amplitudes.

The observed semi-active control strategies with the “on-off’ switch
improved thesuspension characteristics by reducing the amplitude of
oscillations around and below the resonant frequency. The inverted logic
switch provided the lowest amplitude. However,no significant effect was
observed when applying the control strategy at higher frequencies.
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BKINAL B MOOENTMPOBAHWE YCTPO@CTBA YMPABJIEHWA
NMHEBMATUYECKOW MOJNTYAKTBHOW NMOOBECKOU
TPAHCIMOPTHOIO CPEACTBA

Habun C. Kxettoy®, Mupocnas M. ,U,eMVI‘-IS,

Cnasko P. Myxgeka®, Munan M. Kpcmanosuy®

? YnueepcuteT 060poHsI Br . Benrpag BoeHHas akagemus
® npodpeccop Ha neHcum

OBNACTb: malMHOCTpOeHne
BUOCTATbW: npodeccrnoHanbHas ctatbs
A3BIKCTATbW: aHrnuickmn

Pe3some:

B cmambe onucaHo modenupogaHue cucmeMbl MoyaKmueHoU
nHeemamuyeckol  nModeecku  MmpaHCriopmHoz2o  cpedcmea ¢
npumMeHeHuUeM YemeepmHoumodeniu asmomoburs. Paccmampueanack
rnodeecka mpaduyuUoHHO20 murna (ModpeccopeHHasi macca — macca-
MpY)XUHa-aMopmu3amop) ¢ MPUMeHeHUeM MHEe8Mamu4eCcKoU MpyXUHbI.

JuHamudeckue  ypasHeHUs]  [MHEBMAMUYECKO20  yrpyao2o
anemeHma 8biI8e0eHbI Ha OCHo8e 3aKOHO08
mepmoduHamuku.MimumayuoHHasi modernb 6bina paspabomara npu
ucrionib3ogaHuu rnpozpamMmHO20 obecneyeHus MATLAB. B
molenurnipugedeHbl  niepedamoyHbie  (byHKUUU  8epmuKasibHO20
cMeuwjeHUs1 NoOpeCcCcopeHHbIX Macc C MepeMeHHbIMU napamMempamu.

Pesynbmambi ~ MoOeniuposaHusi ~ rokasblearom, 4mo  Ha
OuHamMuyecKkue xapakmepucmuKku cucmembl enusiiom credyrujue
¢hakmopbi:  OaerieHue 8 [HesMokamepe, OuaMemp  KiarnaHa,
KoaghgbuyueHm 3amyxaHusi U MexaHU4ecKasi XXeCmKOCMb [PYXUHBI.
Memod  ynpaeneHus  cucmemol  MofyakmueHol  rnodeecku
3akn4aemcs 8 nepeMeHHoM duamempe KnarnaHa C Ucrofib308aHUEM
08yXMO3ULUOHHO20 MEPeKioYamerisi, C y4emoM CKOPOCMU CMeWeHUs
roOpeccopeHHbIX  Macc  UOmMHOcUmMesibHOU  CKopocmu  Kpasi
rHesMmokamepsbl.  [lonydyeHHble  pe3ynbmambl  [10Kasblearom,  4mo
MPUMEHEeHHbIe c¢rocob  ynpaeneHusi U KoHgbueypauus nodeecku
obecriequsarom CHUXeHUe amraumyoObl KonebaHul rnodsecku U
pasHOBECHOE 0TOXKEHUE CUCMEMBI.

KntoueBble croBa: nHesMamuuyeckasi rnpyXuHa, nodsecka, rMHesMamuk,
asmomoburb.
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OBLAST: masinsko inZenjerstvo
VRSTA CLANKA: struéni ¢lanak
JEZIK CLANKA: engleski

Sazetak:

U radu je prikazano modeliranje poluaktivnhog pneumatskog
sistema elasticnog oslanjanja koris¢enjem Cetvrtinskog modela vozila.
Koris¢en je konvencionalni model oslanjanja (oveSena masa — masa-
opruga-amortizer), u kombinaciji sa vazdusnom oprugom. Dinamicke
Jjednacine pneumatskog elasticnog elementa izvedene su na osnovu
zakona termodinamike. Simulacioni model razvijen je koriS¢enjem
programskog paketa MATLAB. U modelu su date prenosne funkcije
vertikalnih pomeranja oveSene mase sa promenljivim parametrima.
Rezultati simulacije pokazuju da na dinamicko ponaSanje sistema uticu
pritisak u vazdusnom jastuku, precnik ventila, koeficijent prigusenja i
mehani¢ka krutost opruge. Metodologija poluaktivnog upravijanja
sistemom oslanjanja zasniva se na kontroli pre¢nika ventila koriS§¢enjem
dva stanja jednog on-off prekida¢a, na osnovu brzine kretanja oveSene
mase | relativne brzine krajeva vazdusnog jastuka. Dobijeni rezultati
pokazuju da usvojeni nacin upravljanja i konfiguracija sistema oslanjanja
obezbeduje smanjenje amplitude oscilacija oko ravnoteznog poloZaja

sistema.
Kljuéne reci: vazdusna opruga, oslanjanje, pneumatici, vozilo.
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Summary:

This paper analyzes the impact of planning and designing large
power systems on the environment, such as the DSP 400 kV optical ca-
ble from the Montenegrin coast to Pljevija. It is a very complex and mul-
tidisciplinary project, and involves the analysis of a number of important
factors and cause-effect relationships that such a system can produce.
The analysis was guided by the fact that this is an atypical example,
from the planned and implemented aspect unknown both on the national
and wider regional level. For this reason, it is challenging to shed light on
the consequences of any such system and structure, which is specific in
many ways, and whose repercussions in the near future are still vague.
The paper discussed European and international experiences as well as
their perceptions of problems with similar solutions in practice.

Kljucne reci: systems for supplying electricity, environmental protection,
spatial planning.

Introduction

National, regional, continental and worldwide requirements and
needs for new energy infrastructures go along with the increase of diffi-
culties and scope of interventions in setting up large facilities. For these
reasons, the design of mega energy systems is a very complex and mul-
tidisciplinary activity, and includes the analysis of a number of important
factors, as well as cause-effect relations that could be produced by such
systems. The case study for the DSP 400 kV optical cable from the Mon-
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tenegrin coast to Pljevlja is guided by the fact that it is an atypical exam-
ple, from the planned and implemental aspect unknown both on the na-
tional and wider regional level. For this reason, it is very challenging to
shed light on the consequences of such a grandiose system and con-
struction, which is specific in many ways, and whose repercussions in the
near future are still to be determined. Therefore, European and world ex-
periences and their perceptions of the problems with similar solutions in
practice are valuable here.

The analyses of some European and/or American systems for the
supply of electricity (California, for example) show that, in addition to
economic conditions and substitution of needs for electricity, planers
have treated high sensible environmental conditions and reduction of
negative consequences on the natural environment (Barton, 2005,
pp.374-376). In this context, it is stated that environmental restrictions
are essential for the process of planning guidance (Vajjhala, Fischbeck,
2007, pp.650-671). In this respect, most of the attention has focused on
physical conditions of a certain area, land, forest cover, as well as on the
impact of structural and mechanical design constrains because may af-
fect the price of performing such projects. Certainly, time and spatial
components have to be taken into account together with their impact on
the changes in the plant species diversity and impact on the movement
of animal species and their habitat. Somehow, the time and spatial
changes of the plant species diversity are in a direct connection with the
scope and method of work execution, even if there is no change in the
features of other factors affecting the diversity (Filipovi¢, Vukicevi¢,
2011). Almost identical scores may be given to the planned project in
Montenegro, which is more complex if we take into consideration the size
of the territory and the fact that Montenegro is the first declared ecologi-
cal state in the world. That is incorporated in the Constitution of the coun-
try. On the other hand, the need to address the deficit of electricity, the
electricity export opportunities, and therefore the increase of the eco-
nomic sustainability are the key challenges with which the Montenegrin
societyis faced, possessing potentials but also still a low level of eco-
nomic development.

In this context, it should follow the world experiences in the design
and tracing overhead lines. All countries try, for economic reasons, to
avoid inaccessible areas, or large line lengths of the routes that increase
the cost price of the operationalization of the system. Since the transmis-
sion lines have in general inflexible routes that primarily relate to factories
for electricity generation, the avoidance of inaccessible regions is not al-
ways feasible in the practice.

Instead, planners make concessions between line attributes and the
features of the very locations, and one alternative is rarely dominant as
compared to others (Vajjhala, Fischbeck, 2007, pp.650-671).
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The modern world needs production of electricity and transport
channels. The crucial issue regarding these large-scale infrastructural
systems is the extent to which citizens are willing to give up the quality of
the living space for the sake of comfortable life, and that sets a crucial
issue — how to make a balance between the need for economic devel-
opment on the one hand, and environment protection conditions as the
modern life needs in the planning process, on the other hand.

In order to properly abstract the problem that is in the focus of this
plan, and to obtain the correct perception of the situation and needs of
Montenegro in the generation and sale of electricity, it is necessary to
prepare a general cross-section view of the total regional-political, eco-
nomic, social and real needs of the society for such systems. The best
picture of the actual situation and needs may be given through the analy-
sis of the balance sheet of the energy sector in the country in the last
years or last decades. Thus, the balance sheet of the energy sector of
Montenegro includes hydro potential whose current utilization is only
15%, coal production in TPP Pljevlja, and low production of energy from
renewable sources, primarily production of solar energy.

The core problem of the state is deficit in the production of energy,
enormous imbalance between real potentials and what is actually used in
production. Network losses, together with other factors have caused the
country to rely permanently on imports of electricity for years. That is a
burden for a small economy such as Montenegrin. The period of the 90s
of the last century until the beginning of 2000, as regards the energy sec-
tor, is characterized by the lack of investments in distribution and trans-
mission sectors, the lack of investments in new electricity generation sys-
tems, the use of existing ones, as well as the prices that are not market-
based, but in large part subsidized due to the mainly illiquid industrial
sector. The energy sector reform in Montenegro started in 2003 with the
adoption of the Energy Law that was the basis for the establishing of the
market concept in the energy sector in a way that led to the transforma-
tion of the single electricity supplier —Electric Power Industry of Montene-
gro (EPMNE) to four functional units, as well as the establishment of an
independent entity for the regulation of the electricity market — Energy
Regulatory Agency (ERA). The energy system reform got the most strik-
ing form during 2010 in a way that the new Energy Law is harmonized
with the energy acquis which also requires additional adaptation and har-
monization of secondary legislation, in line with EU Directives. As Monte-
negro is one of the Contracting Parties in the Energy Community, it has
committed to follow the 3" Energy Package and all its requirements.

Today electricity in Montenegro is produced from two hydro power
plants, 'Piva’ and 'Peruéica’, as well as from the thermal power plant
'Plievlja’. The total installed generation capacity of the power plants is
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868 MW. Compared to this capacity, 76% of the energy is produced in
the hydro power plants (685MW), while 24% of energy is produced from
the thermal power plant (210MW) (Jablan, at al., 2013). Based on these
indicators, it was concluded that the existing resources lead to two-thirds
of the substitution of the needs for electricity consumption, while one third
of the energy (about 1.300GWh) is still imported, mostly from the Euro-
pean interconnections, neighboring countries, Romania, etc.

In the meantime, the Energy Development Strategy of the Republic
of Montenegro by 2025 (Government of Montenegro, 2007a) has been
made, together with the associated Action Plan for the period 2008-2012,
and the Energy Police of Montenegro by 2030 (Official Gazette of Mon-
tenegro, 2011). All these documents have perceived existing and poten-
tial energy resources in the country. The emphasize is given to the use of
hydro potentials, mainly through large (priorities are the Komarnica and
Moraca rivers), but also small hydro power plants (SPP). However, these
documents have not paid enough attention to the possibilities of electric-
ity savings and other forms of renewable sources. The biggest step for-
ward in this part has been made in the Energy Police of Montenegro by
2030, where the following key priorities are mentioned:

1. Security of supply.

2. Sustainable energy sector development.

3. Competitive energy market development.

4. Rational use of domestic resources.

5. Special attention to the environmental protection (Official Gazette
of Montenegro, 2011).

However, this document also does not include innovative resolutions
in electricity generation which would rely mostly on energy generation
from renewable sources, primarily through solar panels using solar en-
ergy as a resource, particularly in the southern part of the country. An
important and also missing indicator is the fact that the country an-
nounces a major investment, i.e. the construction of the Il block for TPP
.Plievlja” whose construction would increase significantly the generation
of electricity in the country. In this context should be considered the an-
nounced construction of the system for the 400 kV optical cable from the
Montenegrin coast to Pljevlja by which energy surpluses will be trans-
posed to the EU countries (DSP 400 kV, Montenegro coast to Pljevlja). If
we add to all this a possibility to connect this system with other systems
in the neighboring countries (primarily Bosnia and Herzegovina and Ser-
bia), then this system takes on broader, regional frameworks, and Mon-
tenegro gets the status of an energy hub and an important centre for the
export of electricity surpluses.

The subject matter of this paper is the preparation of the Spatial Plan
(DSP) for installing the 400 kV optical cable from the Montenegrin coast to
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Pljevlja, with described locations for setting up the converter station and
base substations on the planned spots in the space. The subject matter
covers the analysis of all parameters that caused the need for its devel-
opment, the analysis of different options in route planning, and a general
assessment of the rationality of the resolutions adopted in the plan, their
implications for the space. Also the subject of the research focuses on the
variant selected, but also on different models, scenarios which existed as a
legitimate option and were more favorable in terms of environmental pro-
tection and impact on the space, but economically less sustainable for cus-
tomers of the planning resolution development and potential investors.

In this way, a clear identification of all defined factors that more sig-
nificantly affected such determination of the plan will be made, but also
alternative variants will be given and their detection in important aspects. A
particular attention is paid to the key points in the space, such as: the
choice of initial cells for the converter station, selection of routes affecting
the narrower and wider gravity space of the Lovcen National Park (NP), as
well as the key indicators and measures to mitigate negative conse-
quences for the environment (Bakra¢, 2013, pp.587-594). In the following
interactions we will see why this process and the planned system are very
specific, not only for Montenegro but also for wider, regional environment.

Methodology

The analysis and verification of the results obtained in this paper in-
clude scientific methods known in the theory and practice. The basic
starting scientific hypothesis is a method of the analysis that is based on
the identification and interpretation of data collected and facts related to
the phenomenon and processes that accompanied the development of
DSP for the 400 kV optical cable. By the analysis of the data obtained, it
is possible to make a comparison between the results of the planning
document and hypothetic assumptions in the case of different scenarios
that are again grounded in the national, regional, and modern European
practice and experience. The analytical breakdown of the phenomenon
and the processes is the basis for the creation of some conclusions that
may be used as a platform for new knowledge-based processes and
phenomena and facts logically linked to them. In this way, we move into
the next methodological phase and framework, which we call the method
of synthesis in the scientific application. It will be used in this research.
Finally and fragmentary, and particularly in relation to the results of re-
search and conclusions, we will use the deductive-inductive method
which will serve to explain the facts, then the prediction of future events,
and the disclosure of new facts in the planning.
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Determination of potential routes
and impacts on the environment

Transmission line route planning includes the analyses of variants
and proposed optimal solutions whose corridor is 1 km wide. These vari-
ants and solutions have the least negative effects on the space. The cor-
ridor passes through eight Montenegrin municipalities: Kotor, Budva, Cet-
inje, NikSi¢, Pluzine, Savnik, Zabljak and Pljevlja. The area of the inter-
vention according to cartographic measurements is about 14.412 ha. The
lenght of the corridor is about 181 km.
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Figure 1 — Route map for 400 kV (Government of Montenegro, 2007b)
Slika 1 — Karta trase za 400 kV (Government of Montenegro, 2007b)
Puc. 1 - Kapta Tpacchl kB (MpaButenscteo Pecnybnukm YepHoropus, 2007b)
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Figure 2 — Overview and a reduced scale map from the report on the environmental
impact with a detailed analysis of the impact (Government of Montenegro, 2007b)
Slika 2 — Pregledna i umanjena karta izvestaja o uticaju na zivotnu sredinu sa detaljnom
analizom (Government of Montenegro, 2007b)

Puc. 2 — O63opHasa MenkomacluTabHas kapTa C aHann3oMm BO34encTBus
Ha okpyxatowyto cpeay (MpaButensctBo YepHoropuu, 2007b)
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The first analysis on route selection for the transmission line started
with the assumption that a converter station on the Montenegrin coast
can be located on two positions — in Tivat municipality or Bar municipal-
ity. The analyses conducted during the development of the Energy De-
velopment Strategy showed that the location Grbaljsko polje (Tivat) is
more optimal in terms of resolving the issue of stable supply of electricity
to the Montenegrin coast. Therefore, from the beginning of the develop-
ment of the study on connecting Montenegro with Italy through a subma-
rine cable, the construction of the substation in Tivat municipality was
discussed as a basic variant.

ARRITARSTVG PA EXOHOMIK FATVES PROSTORNI PLAN CRNE GORE
DO 2020. GOD

SPATIAL PLAN OF MONTENEGRO
UNTIL 2020

Figure 3 — Overview and a reduced scale map of the selected route and a potential one
with the initial and final locations (Government of Montenegro, 2007b)
Slika 3 — Pregledna i umanjena karta izabrane i potencijalne trase sa po€etnom i krajnjom
lokacijom (Government of Montenegro, 2007b)
Puc. 3 — O63opHas menkomacwutabHas kapTa, C NpoKnaaKon BeibpaHHOro MapLupyta ot
TOYKM K TOuKe NpubbiTnaA (MpaeuTensctBo Pecnybnukn YepHoropus, 2007b)
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The feasibility study for the suggested connection between Italy and
Montenegro is made based on the analysis of a range of factors and pa-
rameters. This study pointed out a number of advantages of the first option.
The space restrictions of the option have been used as the most important
argument, or to set Bar municipality as a starting point for the optical cable.
The crucial disadvantages of this option in the study are as follows:

= Impossibility to supply electricity in the Western part of the Mon-

tenegrin coast;

= Preliminary space analysis which indicated that setting of the ca-

ble and the construction of the converter station in Bar would re-
sult in a significantly larger length of the transmission line;
= The problem of the transmission line crossing over the Skadar
Lake National Park;

= The presence of archeological sites in the offshore zone around
Bar, that could be jeopardized by possible laying of a submarine
cable to ltaly.

A dilemma occurred between professionals and scientists and there
was a strict division of opinions in the selection and final orientation between
these two options. In the beginning, a more preferred variant was a so-
called Western variant which would avoid the possibility of putting the route
of the cable through the protected area, such as the Lovéen NP, but in the
end, the second variant was chosen. The key reason for this option was
sublimated in the perception that a so-called Western variant is more de-
grading for the space, as in that case the cable route would go through the
Kotor serpentines (as a kind of architectural phenomena), and further con-
tinue through Njegusi village, where some economic capacities are planned
to be built in the future Lovéen NP. Proponents of this option used this as an
argument, emphasizing particularly the possibility to compromise the visual
integrity of Kotor-Risan bay (under the UNESCO protection).

By the analysis of special components, as well as the adherence to
the modern trend pattern in Spatial Planning, and the overall complexity
of natural elements, this option has had some advantages compared to
the finally selected one. The alternative one, a so-called Western variant
of the transmission line, would definitely avoid the possibility of crossing
the Lovéen NP, and endangering the visual impression of the space is
the option existing in both possible variants.

In the further planning of the transmission line corridor, the particular
attention was paid to the analysis of possible locations for landing points.

The Strategic Environmental Impact Assessment (SEIA) was done
parallelly for the DSP 400 kV optical cable. Generally, and based on
more measurable scientific methods valid in modern European practice
and some indicators, it stated that they had chosen the route with the
least negative points compared to other options, taking into consideration
negative consequences for the environment.
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The planned concept defined the segments of the infrastructural cor-
ridor starting with the submarine cable from the entrance in the territorial
waters of Montenegro to the landing points of the submarine cable, the
underground cable to the future converter station and substation and the
overhead transmission line to Pljevlja. The natural features of the trans-
mission line corridor, the created values and the plans for the next
planned period present the basis for the assesment of the ecological ca-
pacity of the space and the prevention of potential conflicts in the space.

In regard to the use of indicators, the negative impact of the chosen
route was rated as the least likely, the duration of the impact of transmission
lines with associated infrastructure systems as generally short-term, and the
frequency of negative parameters of the route as occasional. Using these
indicators, the Strategic Environmental Impact Assessment compared to the
chosen planning route really has shown the least possible negative impact
for the environment, but there is definitely the other dilemma that the results
of the assessment could have been different if they had used other scientific
methods which are also scientifically based and very credible in modern
European practice, and which could establish a different assessment of the
impact on the route selected (Bakrag, et al., 2012, pp.165-178).

One cannot help feeling that the choice the parameters was the
most adequate since the least possible impact of the route is just at a
place where it cuts two protected areas (Lovéen NP and Durmitor NP).
The Durmitor NP has double protection: domestic and international
framework (UNESCO). Due to its overall natural values, this park was
proclaimed a national park at the national level in 1952, while the ambi-
ance representativeness of the space and wealth of natural elements
recommended it for a dual international protection at the highest level
(Official Gazette of Montenegro, 1997). Therefore, in 1977, the river Tara
basin (the major part of the river flow is in the Durmitor NP framework)
was proclaimed as a Biosphere Reservation under the MAB-Program -
,Man and Biosphere”, and the overall massif of the Durmitor NP was put
on the ENESCO list in 1980 as the area of a universal value from the as-
pect of natural and cultural values and rarities. Observing the specific
facts which have shown dominantly the ,correctness” of the resolution
achieved, it is possible that the assessment is correct, taking into consid-
eration individual parameters (the chosen route passes the least popu-
lated areas, there is the least cutting of the forest cover, the least con-
centration of biological diversity and the least important ecosystems and
habitats out of the national park zone). For these reasons, it could be
concluded that such an outcome of the route chosen is adequate.

As particularly valuable in the whole concept of the protection of the
elements of the environment, the SPU paid a special attention to the fol-
lowing: landscaping concept and general guidelines for landscaping. The
guidelines for landscaping have planned planting of greenery in the func-
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tion of: visual protection — Z1 and greenery in the function of protection — Z2.
The guidelines for the arrangement plan the following:

= connection of green spaces into a simple system of dense and

high vegetation;

= maximum preservation of the existing trees;

= preservation of the existing configuration of the field;

= landscape design harmonized with the ecological specifics of an

district;

= |andscaping is to provide synergy between nature and infrastruc-

tures constructed;

= make a selection of plant material that is reversible on ecological

environment in accordance with compositional and functional re-
quirements.

Based on the analysis of the documents predicting the mitigation of
the effects of the convertor station and the whole cable route in the entire
territory in general, it could be concluded that this document was pre-
pared in accordance with the heritage of modern scientific achievements
known in European practice that there are high-quality resolutions to
minimize the impacts on the area.

However, in terms of a total spatial aspect (visual route impact), as
well as the mentioned facts that the selected options influence the areas
of two national parks, then certainly there is a dilemma whether the plan-
ning outcome and some other alternative resolution in the planning
choice would be more optimal and acceptable, from the aspect of the
protection of the natural values of the area.

Example of the substation

Taking into consideration the character of the terrain in the entire
Montenegrin coast, which obviously complicates finding an appropriate,
relatively flat terrain of large dimensions requred for locating the conver-
tor station and substation, the analysis of several potential locations that
meet required criteria has been conducted.

Figure 4 — Appearance of the planned
base station
Slika 4 — 1zgled planirane bazne stanice
Puc. 4 — BHelwHWI BUA nnaHupyemom
6a3oBol cTaHUMn
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Figure 5 — Lastva Grbaljska location on with the converter station will be built
Slika 5 — Lastva Grbaljska mesto gde ¢e biti izgradena konvertorska stanica
Puc. 5 —Jlactea 'p6anbcka, MECTHOCTb NOA CTPOUTENLCTBO CTaHLMKN KOHBEpTepa

The location selected as the most favorable is on the left side of the
main road from Tivat to Budva. It is well sheltered from almost all main
road directions, and, as a possible route of the 400 kV transmissions line,
provides the passage through the Lovéen NP by the eastern variant over
Budva. Besides the positive visual effect, we can emphasize the charac-
ter of a field inappropriate for some other purpose, its distance from the
existing larger settlements, the vicinity of the existing roads to the short-
est possible distance to the coast (leaving the optical cable from the sea),
and the corresponding distance from the Tivat airport.

Results of the research

Based on the analyzed elements, valid and scientifically based postu-
lates as the ultimate achievements of the research subject with a particular
emphasis on the DSP for the 400 kV optical cable, it could be concluded
that the planning and the development of the document are mostly based
on the economic parameters and perceptions used by the energy sector in
Montenegro together with potential investors — TERNA company from It-
aly. Their perception was to achieve the connection for the future supply
of electricity through a submarine cable by which electricity would be
transmitted from Montenegro to other countries with the fewest invest-
ments in the infrastructure or the least rehabilitation of negative conse-
qguences on the situation and environmental processes. From these rea-
sons the results implicate the planning of such public communications and
participations relating to transmission lines as well as other very dominant
structures that are or to be made by man in nature.
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The research results for this country in general, and the mentioned
case in particular, have shown the whole duality of efforts to make a bal-
ance between interests and economic logic, on the one hand, and a strict
criterion in the protection of social and environmental conditions, on the
other hand. In that context, it is very hard and challenging for spatial
planners, want to base their development strategy on a sustainable basis
according to the proclaimed Millennium Goals from Rio (1992), to plan
and maintain the balance between economic, socio-demographic, eco-
logical and other optimal needs of a system.

As one of the key results in the analysis of general perceptions, with
a special focus on the case study, we should stress the lack of involve-
ment and the level of required knowledge of certain structures of the local
and regional character that indirectly relates to local communities and
associations, NGO Sector, etc. Insufficient public involvement and the
lack of transparency in making such important decisions may certainly
complicate the subsequent implementation and better understanding of
the whole process. In this way, significant results could be achieved in
obtaining legitimacy of the process, which would be ultimately grouped
into the following facts:

1. The public has information (a broader basis of collective knowl-
edge).

2. More innovative resolutions.

3. Quality control.

4. Better implementation.

5. Knowledge dissemination and awareness.

6. Opportunity to impact the processes of increasing the transparence
of the process when planning these mega systems for electricity generation.

Discussion and conclusion

The increase of electricity consumption and connection of new lines
and neighborhoods for the purpose of supply calls decision makers to
design energy lines in a way to minimize effects on the health of popula-
tion, conservation of landscape values, reducing the harassment of wild-
life and conservation of values of the whole biodiversity. Energy lines can
have a significant impact on the environment both during the construction
and implementation phases. Therefore, this is a very complex subject in
very populated places or sensitive ecosystems.

Such planning and approach to planning processes open many di-
lemmas and controversies how and in which way to install such large
systems, with the preservation of the essential values of the space and
the environment. This is a particularly complex issue as the Montenegrin

128




territory is especially small (13.812 km?), the configuration of the terrain
is such that it is dominated by high mountain ranges, that rivers cut
deeply into their vallies, weather conditions are caused by the field expo-
sition with very visible snow cover during winter months, etc. It is chal-
lenging and very complex to plan the development of such a system on
such a small territory with 5 national parks and other forms of protected,
in a habitat that will, in the next period, quite likely be proclaimed the
NATURA 2000 site, and, on the other hand, to plan economic growth and
development which will not significantly compromise the original values
of the nature and threaten ecological processes and regularity.

Spatial planners and other complementary professions will face a
difficult but achievable goal - to plan measures for natural resources pro-
tection in such a small and spatially complex territory, and to meet the
needs of the society for optimal growth and development (including a
construction of large energy systems, such as the installation of the opti-
cal cable for 400 kV with a converter station and associated infrastructure
elements during the chosen route).

By the analsis of various solutions in the broader context, it can be
concluded that certain solutions imply larger or smaller negative effects
on the space, which is an inevitable price of socio-economic develop-
ment. Bearing in mind the general assessment alternative solutions com-
pared to the elements of sustainable development, the most favorable
alternative solutions chosen are those which are evaluated as the most
acceptable compared to the defined goals of the spatial development.

While defining the location of the landing points, the location of the
converter station and the route of the transmission line corridor, although
the attention was paid to the protection of landscapes and ambiental valu-
es by placing facilities on sheltered positions, it is possible to expect cer-
tain negative effects on the micro-sections. A special problem in this re-
spect is passing the transmission line through the Tara river Canyon, in
other words, the area designated as a zone with the first level of the pro-
tection regime. In this context, it is necessary to consider the possibility to
minimize this impact and to use the route of the existing corridor.

Carefull tracing of the transmission lines avoids the impact of the
elements of the transmission system on settlements, populaton and hu-
man health, aa well as on the protection of immovable cultural properties
by their traversing. In addition, the offered solution is technically and
economically acceptable. Finally, the implementation of the project will
have a positive impact of national importance, which will create the pre-
conditions for the development of various economic sectors, espcially
tourism and energy.
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Pesrome

B pabome npedcmasrnieH aHanu3 niaaHupos8aHusi U Mpoekmupo-
8aHUS KPYMHbIX 3/IEKMPO3HEP2EMUYECKUX CUCMEM U rpo2Ho3 8030e-
ticmeusi Ha OKpyxxarowyto cpedy rno npoekmy: «[emanbHbil f1aHO-
wamHblil nnad (LJ111) 400 kB u 80/I0KOHHO-0MMUYECKUE JIUHUU C85I-
3u om YepHoeopckozo nobepexwvs 0o e. lNnesne.

B cmambe npumeHsiemcs KOMMNEKCHbIU MeXOucUuniuHapHbIl
aHanus psida peniegaHMHbIX hakmopos, a makxe npueedeH rMPosHo3
MPUYUHHO-CIIeACMBEHHbIX c8s13el Mpu 3KCrlyamayuu 3HEP20CUCMEM.

AHarnu3 ocHoebigaemcsi Ha mMmoMm, 4mo OaHHbIU fpuMep amuru-
YeH, KaK 8 acriekme riaHupo8aHusi, mak U 8 acrieKme 6bIrosIHeHUs, a
Ha HayuUOHaJIbHOM U peauoHaslbHOM yposHe Hedocmamo4YHO uccedo-
gaH. Noamomy cqyumaem 0cob0 8axKHbIM MPOSUMbL C8EM Ha rocried-
cmeusi cmpoumersibcmea 3HeP20yCMaHO8KU U ee 3KCrislyamayuu, He-
cmaHOapmHolU 80 MHO2UX 80rpocax, Komopble 8 Hacmoswul Mo-
MEHM CII0XKHO ripedycMompeme.

B pabome makxe npedcmasneHbl nodobHble, 80MIOWEHHbIE 8
JKU3Hb, Npoekmebl 3a pybexom u obcyxdaromcesi no3uyuu 3apybexHbix
crieyuanucmos o OaHHOMY 80r1POCY, OCHOBAHHbLIE Ha MPaKMUYEeCKOM
ornbime.

KntoyeBble cnoBa: cucmemb! 31eKmMpPOoCcHabXeHUsI, OXpaHa OKpPyXarou-
el cpedbl, naHOwagpmHoe rnaHUpo8aHue.

PLANIRANJE | PROJEKTOVANJE VELIKIH ELEKTRO-
ENERGETSKIH SISTEMA | NJIHOV UTICAJ NA ZIVOTNU SREDINU

Veselin D. Luburié¢ 2, Sasa T. Bakra¢ °, Misko M. Milanovi¢ ©
@ JP Nacionalni parkovi Crne Gore, Podgorica

b Vojnogeografski institut, Beograd

¢ Univerzitet u Beogradu, Geografski fakultet

OBLAST: tehnoloski razvoj
VRSTA CLANKA: stru¢ni Clanak
JEZIK CLANKA: engleski

Sazetak

U radu se analizira uticaj planiranja i projektovanja velikih elektro-
energetskih sistema na Zivotnu sredinu, kao $to je Detaljni prostorni
plan (DPP) postavijanja 400 kV optickog kabla od Crnogorskog primor-
Ja do Pljevalja. To predstavija vrlo kompleksan i multidisciplinaran po-
sao i podrazumeva analizu niza bitnih faktora, kao i uzrocno-
posledi¢nih veza koje jedan takav sistem moZe proizvesti. U analizi se
rukovodilo ¢injenicom da se radi o atipicnom primeru, s planerskog i
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izvedbenog aspekta nepoznatog na nacionalnom, ali i Sirem regional-
nom nivou. Zbog toga je bilo potrebno rasvetliti posledice jednog ova-
kog sistema i konstrukcije, koji je specifican po mnogo ¢emu, i Cije se
reperkusije u blizoj buducnosti tek mogu nazreti. U istraZivanju su raz-
matrana evropska i svetska iskustva, i njihova percepcija posmatranja
problema sa sli¢nim reSenjima u praksi.

Uvod

Nacionalni, regionalni i ukupni svetski zahtevi i potrebe za novom
energetskom infrastrukturom idu paralelno s povecanjem poteskoca i
obima intervencija u postavijanju velikih objekata. Analiza nekih evrop-
skih i americkih sistema za snadbevanje elektricnom energijom (pri-
mjer Kalifornije) pokazuje da su se, osim ekonomskih uslova i potreba
za elektricnom energijom, planeri odgovorno odnosili prema uslovima
Zivotne sredine i umanjenju negativnih posledica po prirodno okruZe-
nje. U tom kontekstu se navodi da su ograni¢enja Zivotne sredine sus-
tinska briga u procesu usmeravanja planiranja (Vajjhala, Fischbeck,
2007, pp.650-671). Zato se velika pazZnja posvecuje fizickim uslovima
odredenog prostora: zemljiStu, Sumskom pokrivacu, izgledu predela,
uticaju na strukturna i mehani¢ka ograni¢enja projektovanja i sli¢no.
Gotovo identi¢ne ocene mogu se izreCi i za planirani poduhvat u Crnoj
Gori, koji je jo§ komleksnifi ako se ima u vidu veli¢ina teritorije. Planira-
na izgradnja sistema 400 kV optickog kabla od Crnogorskog primorja
do Pljevalja omogucice povezivanje ovog sistema sa drugim sistemima
u okolnim drZzavama (Bosna i Hecegovina, Srbija i druge), ¢ime popri-
ma Sire, regionalne okvire.

Predmet istraZivanja

Predmet istraZivanja je usvojeni DPP za potrebe postavijanja 400
kV optickog kabla od Crnogorskog primorja do Pljevalja, sa opisanim lo-
kacijama za postavijanje konvertorskog postrojenja i baznih trafostanica
na planiranim taCkama u prostoru. Predmetom istraZivanja obuhvacena
je analiza svih parametara koji su uslovili potrebu njegove izrade, anali-
zu razli¢itih opcija trase u planiranju, kao i generalnoj oceni o utemelje-
nosti usvojenih reSenja iz Plana i njihovim implikacijama na prostor.

Predmet istraZivanja fokusiran je na izabranoj varijanti, ali i na
drugacijim modelima, scenarijima Kkoji su postojali kao legitimna opcija,
a koji su moZzda bili povoljniji sa aspekta zastite Zivotne sredine i utica-
ja na prostor, ali ekonomski manje odrzZivi za narucioce izrade plan-
skog reSenja i potencijalne investitore. Narocéita paZnja posvecena je
kljuénim tackama u prostoru, kao $to su: izlazak kabla iz mora, izbor
pocetnih stanica za konvertorsko postrojenje, izbor trasa koji tangiraju
uZi i Siri gravitacioni prostor, kao i kljucnih indikatora i mera za ublaza-
vanje negativnih konsekvenci po stanje Zivotne sredine (Bakrac, 2013,
pp.587-594).
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Metodologija

U analizi i verifikaciji dobijenih rezultata koris¢en je metod analize,
kojim se vrSila identifikacija i interpretacija prikupljenih podataka i ¢inje-
nica. Analizom dobijenih podataka vrseno je uporedivanje dobijenih re-
zultata planskog akta i hipotetiCkih postavki u slu¢aju drugacijeg sce-
narija. Na osnovu analitickog preseka pojava i procesa dobijeni su od-
redeni zakljucci koji mogu posluZiti kao platforma za nova utemeljena
zZnanja, procese i pojave i s njima logiCki povezanim éinjenicama, Sto
Cini sledecu koris¢enu metodolo$ku fazu — metod sinteze.

Na kraju, upotrijebljena je deduktivno-induktivha metoda, narocito
u delu koji se odnosi na rezultate istraZivanja i zakljucke, a radi obja-
Snjenja postojecih i otkrivanja novih &injenica i predvidanja buducih do-
gadaja u planiranju.

Odredivanje potencijalnih trasa i uticaj na Zivotnu sredinu

Tokom planiranja trase dalekovoda analizirane su varijante i pred-
loZena optimalna reSenja Ciji je koridor Sirine 1 km, a koja imaju naj-
manje negativnih efekata na prostor. Prema kartografskom merenju
povrsina iznosi oko 14.412 ha, a duZina koridora je oko 181 km.

Prve analize na temu odabira trase dalekovoda zapocete su po-
lazeci od pretpostavke da se konvertorsko postrojenje na Crnogor-
skom primorju moZe locirati na dve pozicije — u opstini Tivat ili opstini
Bar. Konacéno, izabrana varijanta je tzv. Isto¢na varijanta.

Analizom prostornih komponenti, kao i poStovanjem zakonitosti
modernih trendova u prostrornom planiranju, ali i sveobuhvatnom
kompleksnoScu prirodnih elemenata smatramo da je ova opcija imala
odredene prednosti u odnosu ha konacno izabranu. Alternativna, tzv.
Zapadna varijanta dalekovoda, izbegla bi mogucnost prelaska preko
NP Lovcéen, a ugroZavanje vizuelne impresije prostora jeste opcija koja
postoji u obe moguce varijante.

Prilikom daljeg planiranja koridora dalekovoda, posebna paZnja
posvecena je analizi mogucih lokacija za izlazak kabla iz mora (landing
point).

Rezultati istrazivanja i zaklju€ak

Na osnovu svih analiziranih elemenata moZe se izvesti zakljuCak
da se planiranje i izrada dokumenta uglavnom zasnivala na ekonom-
skim parametrima i percepcijama kojim se, pre svega, rukovodio ener-
getski sektor u Crnoj Gori zajedno sa potencijalnim investitorom —
kompanijom TERNA iz Italije. UoCeno je, kao nedostatak planiranja,
nedovoljno ukljuivanje javnosti i netransparentnost prilikom donoSenja
ovako znacajnih odluka.

Analizirajuci varijantna reSenja, mozZe se zakljuciti da odredena
reSenja impliciraju vece, a neka manje negativne efekte na prostor.
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Imajuéi u vidu generalnu ocenu varijantnih reSenja, u odnosu na ele-
mente odrZivog razvoja, kao najpovoljnija varijantna reSenja izabrana
su ona koja su u odnosu na definisane ciljeve prostornog razvoja oce-
njena kao najprihvatljivija.

lako se prilikom definisanja lokacije izlaska kabla iz mora, lokacije
konvertorskog postrojenja i definisanjem trase koridora dalekovoda
vodilo racuna o za$titi predela i ambijentalnih vrednosti, postaviljanjem
objekata na zaklonjene pozicije, moguce je ocekivati odredene nega-
tivne efekte na mikrodeonicama. Kao poseban problem isti¢e se prela-
zak dalekovoda preko kanjona reke Tare, odnosno prostora Koji je
oznacen kao zona sa | stepenom reZima zastite. U tom kontekstu neo-
phodno je sagledavanje mogucnosti minimiziranja ovog uticaja i koris-
¢enja trase postojecih koridora, kako bi se ovakvi uticaji sveli na naj-
manju meru.

Pazljivim trasiranjem dalekovoda izbegnut je uticaj elemenata
prenosnog sistema na naselja, stanovnistvo i ljudsko zdravilje, kao i na
zastitu nepokretnih kulturnih dobara njihovim zaobilaZzenjem. Pored to-
ga, ponudeno redenje je tehnicki i ekonomski prihvatljivo. Na kraju,
realizacija projekta imace pozitivan uticaj od nacionalnog i regionalnog
znacCaja koji Ce stvoriti preduslove za razvoj razli¢itih privrednih grana,
pre svega turizma i elektroenergetike.

Kljuéne reci: sistemi za snadbevanje elektricnom energijom, zastita
Zivotne sredine, prostorno planiranje.
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Caxemak:

Lurb osoe pada jecme 0a omoeyhu npedsufjane dozahaja y Ha-
pedHom nepuody Ha ocHo8y wmo eehez 6poja NpuKynibLeHuUx perse-
saHmMHux nodamaka koju moay da npedcmaessbajy nomeHyujanHy ona-
CHOCM, pU3UK U npemmy 00 rnojage eghekama eKCrisiosuje eKcriosus-
Hux cpedcmasa y Bojcuyu Cpbuje. Peanu3ayuja nocmaerbeHux yusrbe-
8a ucmpaxuearba y 080M paldy 3axmeeana je rnpumeHy adeKeamHux
memoda u mexHuka padu yrno3Hagara U rfpoydasara rnocmojehux
meopujcKux U Mpakmuy4HUX, Kao U rpednazawa HO8UX pewera y
obrnacmu uHmepecosara. TokoM ucmpaxuearma rnpedmemHoa nood-
pyyja kopuwheHe cy crnedehe HayyHe memode: KoMrapamueHa Me-
mo0a, aHanu3sa cadpxaja u noaumusucmuyka memoaa.

Ucmpaxkusarem cy obyxeaheHu rpobnemu y paldHOj OKOJUHU,
Koju moey Oa HacmaHy Oesiogar-eM pasfuyumux npemmu, usa3saHu
pasnuyumum cybjekmuma u odpeheHum Oozahajuma, a 3amum, Ha
OCHOBY HUX0802 UCMO/basara, UOeHmMUUKO8aHU Cy MomeHuujanHu
obnuyu yepoxaeara /bydu U UMOBUHE 00 ehekama eKCro3uje ekc-
nnosugHux cpedcmasa y Bojcuu Cpbuje. [JemarbHOM aHanu3oM caky-
nrbeHuUx rnodamaka o nomeHyujanHuM obruyuma yepoxaeara /byou
u umosuHe 00 ehekama eKcrifio3uje eKcriyio3usHuUx cpedcmaesa pas-
MampaHu cy rnpemxo0HO UGeHMughuKosaHU ObIUUU ye2poxasara U
o0peheHe muxose nocneduye. OUeHEH je HUBO yepoxasaHa /byou U
umosuHe 00 eghekama eKcrno3uje eKcrao3usHuUx cpedcmasa, Ha
OCHoBY Yeea ce 005ydyje Kojum obnuyuma yepoxaeara U y Kojoj me-
pu ce mpeba 6asumu y HapedHoM riepuody.

KrbyuHe peun: ornacHocm, npemrba, MpoueHa, 8ojcka, PU3UK, eKCrso-
3ue.
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YBog

Ha cBakom npocTtopy, OAHOCHO pafHOj OKOSIMHM Ha KOjoj ce Hamnase
eKCrnno3nBHa cpeacTea’, NocToju NoTeHuujanHa onacHoct o moryhe no-
jaBe edbekaTa ekcnnosuje, WTO 6K OOBENO A0 yrpoxaBara 6e36eaHoCTH
rpyam u umoswmHe. la 6u ce Ta MoryhHoCT cBena Ha MUHUMYM Wnx NOTNy-
HO enuMWHMCana n npu Tome nosehana 6e36edHOCT rbyanM Y UMOBUHE,
npenysnmajy ce cee mMoryhe akTMBHOCTM M Mepe Koje Cy Yy HagneXHOCTu
onpehennx opraHa n3 MuHuctapctea ogbpaHe y3 capagrm ca MuHucTap-
CTBOM YHYTpaLUHbMX NOCHOBa Y YMjoj HagnexHocTn je CeKkTop 3a BaHpen-
He cuTyaumje, Ynpaea 3a ynpasibake pusmkom (Mladan, 2009, p.37).

MuHucTapcTBo oabpaHe je y obaBe3u Aa npeaysuma ogpeheHe ak-
TUBHOCTW N Mepe Kako 6u 3awTuTuno npunagHuke Bojcke Cpbuje og noja-
Be edpekaTta ekcnnosmje ekcnnosneHux cpeactasa’. Koje he mepe sawmu-
Te 1 aKTMBHOCTW Aa npeay3Mmy u y Kojoj mepu 3aBucuhe og metona v Ha-
YyMHa Ha Koju he ce n3BpLINTK NpoLeHa 6e30efHOCHE YrpOXXEHOCTU Sbyan
N UMOBUHE 0 ecbekaTa ekcnnosuje eKCnno3nBHUX cpeacTasa, a 3asucuhe
N Of Tora KOJMKO je eH caapaj 06jeKTMBaH 1 HenpucTpacaH, jep ca npe-
jyAvumpatrba u ncnosrbaBarsa yTuuaja MoXxe ycMepaBaTh ka AOHOLLEHY No-
rpewHe oanyke. 36or Tora oaroBopHe cnyxbe y dyHkumju MuHucTapctea
onbpaHe n3Hanase Hajborbe MexaHu3me 3a MpoLEeHy CTBapHe cuTyauuje
YrPOXEHOCTU FbyaM U UMOBUHE 0f ediekaTa EeKCrrosuje eKCrro3nBHUX
cpeacTaBa y pafHOM OKpyxewy. JegHa og moryhux BapujaHTu 3a npoue-
Hy TPeHyTHe cuTyauuje jecTe npoueHa 6e36egHOCHe YrpoXXeHOCTU Ibyau
N MMOBUMHE of edbeKkaTa eKCnno3sumje eKCrnno3vMBHUX cpeactaBa y Bojcum
Cpbuvije koja uma 3a unrb Aa 'y 3aBUCHOCTM Of, MAEHTU(UKOBaHa U aHanm-
3a noteHuujanHUx npeThwn o Moryhe nojaBe edpekaTta ekcnnosuvje ekc-
Nno3MBHMX CpeacTaBa ykaxe Ha moryhe y3poke, BepoBaTHohy, gomete,
aKkTepe ¥ nocrneguue ucnorbaBaka OMacHOCTU KOjU YyTUYy Ha cTake 6es-
6epHocTn Bojcke Cpbuje n heHnx npynagHyka y LenvHu.

MpoueHa 6e36egHOCHE YrPOXEHOCTM JbyaAM U UMOBUHE 04 edoekaTta
eKCrnno3unje ekCnio3nBHUX cpeacTtasa je obnacT koja je og nocebHor 3Ha-
Yaja 3a npoyyaBame, carfnegaBarke U aHanuay y cektopuma oabpaHe u
6e3benHocTn cBake 3emibe, a y Cpbuju je HapounTO 3acTynibeHa y no-
cnegwoj Aekaan, Kaga ce youumo HeH 3Hauyaj y CBUMM cermeHTuma 6es-

' ExkcnnoauBHa CpeacTBa Ce CacToje Off eKCINO3MBHOT MyHseHba ka0 OCHOBHOI €NleMeHTa U CBUX
Apyrvx npugoaaTux enemeHara (MHUUujanHe kanucne, AeToHaTopcke Kanucne, vYaype UTA.) Koju
Cy Tako KOHUMNMpaHu ga oppefeHMM akTMBUpar-eM eKCrnOo3UBHOr NyHeta 13asneajy edekar
eKcrnnosuje yHuwiTaesajyhu matepujanHa cpeactsa v CaB XVBW CBET Y HEMOCPEAHOj OKOSTNHM.

2 MuHncTapcTBO 0aBpaHe 06aBrba NOCIIoBE KojU Ce OfHOCE Ha ypehuBakre, NnaHnpake, op-
raHu3oBare, crnpoBoferwe U KOHTpony 6e36edHOCTV 1 34paBrba Ha pagy, 3alTUTe XUBOTHE
cpedviHe 1 3awWTuTe Of noxapa 1 ekcnnosuje, y ckrnagy ca 3akoHuma kojuma ce ypehyjy Te ge-
natHoctu. Cn. rnacHuk PC 6p. 116/07, 88/09 1 104/09, ctp. 9.
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6egHocTn. AHanusnpajyhm ctaBose y ctyamjama ,[lpucmyn memodosio-
euju UHmMeeparsHoz yrpassrbakba pu3ukom y opeaHusauyuju”, 3. Kekosuh,
. Mnywwnh n H. Komosew n ,[Mpoyec uHmeepanHoz yrnpasrbara pusuyu-
Ma y opeaHusauujama” 3. KekoBuh n B. Hukonuh, kao n Buwe gpyrmx
ayTopa koju cy ce 6aBunu cermeHTUMa m3 npoueHe 6e3begHOCHe yrpo-
XXEHOCTU Jbyan U MMOBUHE, TPaXunu cMo peluene Koje 6u Hajnpubnu-
XHKWje oaroesapano npegmeTHoj obnactu, kako 6m ce y npobrnemaTuum
nosehawa 6e3begHOCTM JbyaM U MMOBMHE OCTBapwuna ogpeheHa yHa-
npehewa npeagmeTHe obracTu Ymnja je BaKHOCT 3HayajHa 3a yMareh-e
nojaBe edpekaTa ekcnnoauje ekCnmo3nBHUX CpeacTaBa U CMakbeHe Hens-
BECHOCTM Mpu JOHOLLEHY BaXXHUX OAMYKa.

[MpoueHa 6e36eHOCHE YrpOXXEHOCTU Ibyan
N UMOBUHE of epekaTa ekcnsosuje
€KCMNMNo3nBHUX cpeacTaBa

Y ogHocy Ha oByxBaTHOCT cafgpxaja, npoueHa 6e36egHOCHe yrpo-
XKEHOCTW Jbyan N UMOBUHE o edbekaTa eKCnnoanje eKCrnno3nBHUX cpea-
cTaBa Moxe 6uTn onwTa 1 cenekTMeHa. OnwTa npoueHa je ceBeobyxsaT-
Ha, nspahyje ce 3a untaBy Bojcky Cpbuje n y h0j ce paamaTpajy onacHo-
cTn®, puanumn” 1 npeTwe’ ca kojuma Bojcka Cpbuje y TOM MOMEHTY jecTe
Unn ce nNpouekwyje aa Moxe GUTK CyoyeHa, LUTO MOXe MMaTh yTuuaja Ha
toeHy 6e3begHocT 1 ogbpaHy. CenekTMBHa NpoLeHa je No CBOM KapakTte-
py orpaHuyeHor obrmMa, Kako No 3axBaTy ApXKaBHE TepuTopuje, Tako 1 no
Opojy M BPCTU ONAcHOCTU, pU3nKa n NpeTn, Koju ce y Hoj pasmartpajy
(Tatomir, 2011, pp.41-55).

Y oBOoM cnyu4ajy, npoueHa 6e36eaHOCHE YrpoXEHOCTU fbyaum U UMo-
BUMHE of edekaTa eKcnrosuje ekcrnro3mBHUX cpeacTaBa obyxsBaTa Teo-
pujcky obpaay ogpeheHux npouenypa nnmn gasa Koje cy CyKLECUBHO Mo-
Be3aHe, 3aBuCe jegHa o4 gpyre n Tmdy ce umtaBe Bojcke Cpbuje. Ha
OCHOBY HMXOBe paspage kacHuje he 3aBucuTn ognyka 3a ybnaxaBawe
N1 enMMMHUCaKe ONacHOCTU, PU3nKa U NpeTHK o edoekaTa ekcnosu-
ja ekcnnosmBHMX cpeacTasa y Bojcum Cpbuje.

® ONacHOCT je CYLUITUHCKO CBOJCTBO MMM CMOCOBHOCT Heuera [ja MOTEHLMjanHO MOXe Y3pOKoBa-
Tn nospedy. CmepHue 3a npoueHy puanka EBponcke yHuje, AreHuumja 3a cnyxbeHe nybnuka-
uuje EY, Nlykcembyp, 1996.

* MNpema BojHO] eHLMKIONEAM|M, PU3VIK j€ CBECHO U3Narak-e OMacHOCTH of MOryRHOCTU pasnu-
4YUTKX Ucxoaa, OAHOCHO NpefcTaBrba oapeheHn cTeneH BepoBaTHoNe HacTynawa Hekor gora-
haja ¢ HenoBorbHWMM Nocreguuama, Npu Yemy HeroBo OTKNakake U CMakere 3aBUCK Of,
HMBOA MO3HaBaH-a MNojase Y Kojoj je cagpxaH.

® MpeTkoa je MOryRHOCT HacTaHaka Heke LUTETe UMW M3BECHOCT HacTajakba LUTETe UMK HeXe-
JbeHe nocneguue no objekat 6e3begHocTU.
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MpoueHa 6e36eHOCHE YrPOXEHOCTN
rbyau M UMOBWUHE of ecbekaTa
eKCrIio3uje eKkCro3uBHKUX cpeacTaBa

HedunHucarwe npobnema
of ecbekaTa ekcnnosuvje
€KCNMo3nBHUX cpeacTaBa

WpeHTndmkauwja
NoTeHUMjanHnx
OMacHOCTW, pusnka
VN NpeThn

AHanusnpare
noTeHUMjanHmnx
0onacHoCTH, pu3nka
1 NpeTHN

OuemmBatbe HMBoa
OnacHOCTH, pmn3nka
N npetThkun

Cnuka 1 — lMpouenype unu gase kojuma ce TpeTUpajy onacHOCTU, pU3nLM U npe-

TH€ OZ MojaBe edrekaTa eKcrnsio3uvje ekcnno3mMBHMUX cpeacTasa y Bojcum Cpbuje
Figure 1 — Procedures or phases in treating hazards, risks and threats from ordnance e-
xplosion effects in the Army of Sserbia
Cxema 1 —lNpouepypbl Nu atansl, OLEHNBAILWME ONacHOCTb, PUCKU U Yrpo3y B3pbiBa B
BoopyxeHHbIx cunax Pecnybnuku Cepbus

Moa oBum ce nopgpasymeBajy cnepehe npouenype nnu dase kojuma
ce TpeTupajy onacHOCTW, pu3nLn 1 NPeTHE Of nojaBe edekaTa ekcrnnosuje
ekcnno3nBHux cpefcrasa y Bojcun Cpbuje (Kekovic, Nikoli¢, 2006, p.415):

— pedunHucarwe npobnema of edekaTa €KCnro3vje eKCrnno3nBHUX
cpeacrtasa;

— AeHTUdUKOBaHE NOTEHLUMjarnnHUX ONacHOCTU, pU3nKa n NpeTHN;

— aHanuaupare NoTeHumMjanHnx onacHoOCTU, pU3nKa n NpeTHN;

— oueHUBaH-e H1MBOAa OMAacHOCTU, PU3NKa MU NPETHMN.

LegbuHucare npobnema Hacmarnux o0 eghekama
eKCr1/103uje eKkcrisio3usHux cpedcmaesa

HedurHncarne npobnema Koju ce jaBrbajy ycneg nojase edekara ekc-
nno3uje ekcnno3vBHUX CpeAcTaBa NpeacTaBrba YBOA 3a Aarbu Tok 6es-
6eaHOCHe NpoueHe YrpoXeHOCTU Nnua n UMOBUHE o TuX edoekaTa, jep ce
y 0BOj pa3u carfneaasajy ceu npobnemu koju mory Hactatu y Bojcum Cp-
Guje. Kako 6m ce ctBopuna noTnyHa Crnvka O YrpoXXeHOCTW CBUX Nuua u
UMOBWHE o[, NojaBe edyeKkaTta eKcrrno3unje ekCrnno3nmBHUX cpeacrasa y Boj-
cum Cpbuje, HeonxogHoO je NpaBWHO AedmHucaTy cee npobneme Koju Ha-
CTajy OeNnoBakbeM pasnMyUTUX OMAcHOCTU, pU3MKa U NpeThn of edekata
eKkcnnosuje ekcnnosmeHmx cpeacrtaea (Tatomir, 2011, pp.41-55).

Mpobneme koju yTuyy Ha BepoBaTHONhy MojaBSbMBaHa OMACHOCTW,
pusMka 1 npeTwu of edekaTa ekcnrosnje eKkcnrnosvMBHUX cpeacrtasa Y
Bojcuun Cpbuje, mory nsassatu:
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— pasnuuntn cybjekTn unu rbyaum ca Hamepom fa ce Mnpoy3pokyje
porahaj ca WTeTHUM nocneguuama ycnen npeasuavsBux Unu Henpensu-
OuBux goranaja un

— oapeheHn gorahaju unu rnojaese Kao AejcTea cny4aja unv suLLe cune
a CBOjUM UcrnorbaBakeM yrpose 6e3begHocT npunagHuka Bojcke Cpbuje.

Mpo6nem moryhe nojaBe ecdbekata ekcnnosnje ekCnno3mBHUX cpea-
CTaBa KOju MOry n3assaTtu pasnuunTi cybjekTn unum rbyam cy:

— Cnosballkbi U yHYTpallkW Hanagu (Tepopusam, ansepsuje, cabo-
TaXe N CrNYHO);

— NPoMycTn yHyTap opraHu3auumje (nponyctn noctojeher o6esbehe-
Ha, HeycKnaheHoCT ca nponucMma 1 npasunnuma, He4oBoSbHa eaykalmja
N HEMNpaBUITHO OpraHM3oBak€E NULa Koja page ca eKCnio3vBHUM cpesd-
CTBMMA W CFINYHO);

— pasnuunTe KpMMUHanHe pagwe (narbeBuHe, kpahe, npeeape, yTa-
je, pasbojHULLITBA, KOMNjyTEPCKM KPUMUHAIM U CAINYHO);

— HenpasunaH TpaHcnopT (HenowToBake caobpahajHux nponuca,
NMpeBO3 EKCMMO3UBHUX CpeacTaBa TEXHUYKM HEWUCMNPaBHUM BO3WMOM U
CINUYHO).

Mpobnem moryhe nojase edpekara eKCrnno3nje ekcrnmnosmBHUX cpen-
cTaBa Koju Mory usassatu ogpeheHu gorahaju nnu nojase cy:

— npupogHe Henoroge (3emMrbOTpecu, nonnaee, onyje, noxapu u
CINNYHO);

— TEXHWYKO-TEXHOSOLLKE Henoroae (noXxapu n ekcnnosuje Ha maluu-
Hama 3a NPOM3BOAHY EKCM03UBa, CMOjEBM Ha eNEKTPUYHUM MHCTanauu-
jama 1 cnuyHo);

— HeCcTabuNHOCT N cCaMOMHMLMPare eKCNo3nBHUX CpeacTaBa (YyBa-
H€ eKCMMOo3NBHUX cpeacTaBa Ha OTBOPEHOM, HepeOOBHO MpOBeTpaBaHe
npocTopuja 3a CMeLUTaj U YyBaH-e EKCMNIO3MBHUX CpeacTaBa U CIINYHO);

— HepoBOSbHO npunarohaBawke M ypehewe npoctopa (CUrypHocT
npocTopa, YCNOBHOCT nNpocTopa 1 6e36egHOCT NpocTopa Ha KoMe ce Ha-
nase eKkcnnosvBHa cpeacTsa);

— caBpeMeHe TexHosorvje (HeMcnpaBHOCT NPOTUBNPOBANHUX U NPO-
TUBMNOXapHUX cuctema, 6ecnunoTHa neTenuua ca garbMHCKMM ynpasriba-
HEM — JPOH, Pa3HN MEXaHMU3MU 33 aKTUBMpPaHE eKCMo3nBa 1 CINYHO).

OBwu npobnemn koju ce nojaervyjy y 6€36egHOCHOM OKpYXKehy MOry
6uTn n kKombrHOBaHM, a Koju Nnpobriem he Gutn aktyenaH y Bojcum Cpbuje un
y KOM nepvogy Huje moryhe noTnyHo npeasnaeTi, anv ce 3aTo, Ha OCHOBY
HMXOBOT U3y4yaBarsa, MOry NpeTnocTaBuTh UNu NpeaBuaeTv noTeHumjanHe
OonacHoCTU of Moryhe rnojaBe ekcnnosuvje eKCrnno3nBHUX cpeactaea U npa-
TUTK, Kao 1 yTULLATK Ha HBUXOBO eckanupanse (Kekovic, et al, 2010, p.249).

MpaBunHo peduHUcawe npobnema y 6e36eOHOCHOM OKpYXeky
MMa n3yseTaH 3Hauyaj 3a uoeHTUudukoBawe NOTEHLMjarHUX OMAaCHOCTH,
pusMuM N npethe of edekata eKCrnro3unje ekcrro3uBHUX cpeactsa y
Bojcuu Cpbuije.
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MoeHmMugukosare nomeHuyujanHux ornacHocmu,
pu3uKa u rnpemmu

Linrb oBor Kopaka jecTte npeno3HaBare CBUX NOTEHLMjanHuX npeT-
W, pU3nKa M ONacHOCTM Kojuma 6u ce yrposuna 6e3begHocT nuua u
MMOBUHE Of, e(peKkaTa eKkcrnnosuje ekcnnosmBHuX cpeactasa y Bojcum
CpOuije, Ha oCHOBY Kojux ce uapafhyje cBeobyxsaTHa fiMcTa ONacHOCTM,
pu3nKa N npeTHsu, 3aCHMBaHUX Ha goranajumMa U OKOMHOCTMMAa KOoju MO-
ry CNnpeyvnTu, ymawnTh Unm ycnoputu Hapylwasawe 6e3begHocTu nuua
n nmosuHe (Kekovic, et al, 2010, p.246). CBeobyxBaTHa ngeHtTuduka-
LMja onacHOCTU, puU3nKa U NPEeTHN je 0f CYLUTUHCKE BaXXHOCTU, jep ce
ONacHOCT, PU3UK UKW MpPeTha, Koja y OBOM CTagujyMy Huje uaeHTudu-
KOBaHa, UCKIby4yje 13 Aarbe aHanuse. Y oBOM criyyajy naeHTudukosa-
H€ NoTeHUMjanHnxX onacHOCTU, pU3nKa U NPeTHU U3BPLLEHO je Ha OCHO-
BY NOrMYHO NoBe3aHux cBux cybjekaTa n gorahaja koju mory ga nsaso-
BY OMacHOCT, nosehajy pusuk n npeacTtasBrbajy npetwy o moryhe noja-
Be edpekaTta ekcnnosuje ekcnnosmBHuX cpeacraBsa y Bojcum Cpbuje, a
TO Cy:

1. NPOCTOPHE OMacHOCTK, PU3ULM N NPETHE Y KOje crnagajy: curyp-
HOCT npocTtopa, 6e36eqHOCT nNpocTopa, YCNOBHOCT MpOCTOopa U ocTtane
NPOCTOPHE ONacHOCTW;

2. onacHoOCTK, pM3numM 1 NpeTHE MO Jbyae Y Koje cnagajy: egykaumja
rbyan, nowToBakwe Mponuca v npasurna, nospeda Ha pagy WM ocTtane
OMNacHOCTM MO rbyae;

3. eKcnnosMBHe ONacHOCTW, PU3NLUU U NpeTHe Yy Koje cnagajy: 3a-
cTapena ekcnnosvBHa cpeacTBa, 3abpareHa eKCnnosvBHa CpeacTBa,
owTeheHa eKkcrnnosvBHa CpeacTBa U ocTarne eKCcrno3vBHE OMacHOCTY;

4. TEXHUYKO-TEXHOIOLLKE OMACHOCTU, PU3MLN U NpeTHE Y Koje cna-
Aajy: nNpoHanaxewe eKCrnro3vBHUX CpeacTaBa, HUXOBa NMPOU3BOAHA U
Kpujymyapeme, Kao 1 octane TeXHUYKO-TEXHOSOLLKE OMacHOCTW.

Mpn noeHTndmrKoBakwy OBMX OMACHOCTWU, PU3UKa M MPETHWN KojuMa
ce yrpoxaBa 6e36egHoCT rbyan 1 umoBuHe y Bojcun Cpbuje, yseTe cy y
003Mp cBe peneBaHTHE M axypupaHe uHdopmMaumje 4O Kojux ce OO0
ncTpaxunsarwem. TpeHyTHO ce Hehe TpeTupaTtM ONacHOCTU, PUsULUK U
npeThe Koje ce y NpOoLUfOCTM HUCY MojaBure Kao noTeHuujanHa ona-
CHOCT, pU3UK UNu npeTha yrpoxasawy 6e36egHOCTU Sbyau U MMOBUHE
o4 edekaTa ekcnnosvje ekcnnosmBHMX cpenctaBa y Bojcum CpbGuje.
Anun, To He 3Haun ga ce Hehe nojaBuUTM y HApeaHOM nepuoay, na ux Tpe-
6a umaTtun y Buay npunvkom uspage Heke HapegHe npoueHe 6e36eaHo-
CHE YrpOXEeHOCTU fbyaAnN Y UMOBUHE.
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AHanmusa noTeHumjariHMX onacHocCTH,
pu3nKa N NpeThun

AHann3om onacHoCTU, pusnka N NpeTK of, epekaTa ekcnrosnje ekc-
NMo3NBHUX cpeacTaBa pasMaTpajy ce CakynibeHu nogaum of npeTxofHo
NAEHTUUKOBAHMX ONACHOCTU, pU3nKa 1 NPeTHMU, Kao N hUXOBE HeraTuBHe
1 No3uTMBHE nocneauue. Nocneavue ce Mory ogpeauTy Ha OCHOBY Mcxoaa
Hekor gorahaja unu Hu3a gorahaja, o4HOCHO, Ha OCHOBY AOCTYNMHUX MHAOP-
Mauuja, nosHaTux nogataka u gorahaja (Kekovié, et al, 2010, p.246). Hera-
TMBHE nocreauue jaBrbajy ce y criydajeBuMma rae je ucxof ceakor gorahaja
Y KOjeM Ce eKCnso3nBHa cpeacTBa CoMmkby Kao rfaBHW y3poum AellaBara
Hajuyewhe kaTacTpodanaH, a NO3UTUBHE Nocreauvue jaBrbajy ce y cnydyaje-
BMMa Y KojumMa ce n3berHe katactpoda, a 6e36egHOCT Sbyam U UMOBUHE ce
He yrpoan y Behoj mepu. [la 61 no3uTnBHe nocrieguue oune WTo nspaxe-
HYje y OOHOCY Ha HeraTMBHe, HEONMXOAHO je MPUCTYNUTU U3paau aHanuae
OMNacHOCTU, pyU3nKa 1 NpeThK o edpekaTa eKCrosumje eKCnnosuBHUX cpea-
CTBa ca NOCeBHNM CTENEHOM AeTarbHOCTU.

e [1poCTOpHE OMNAaCHOCTU, PU3NLM U NPETHE

Opn kapa je yoBek NoYeo ga pasBuja CBOjy CBECT, MOYEO je U pa3Boj Ho-
€roBor cxpaTaka npocTtopa y Kojem xwuBu. Op npBoOUTHOr cxBaTaka C-
amMo OHOr MpocTopa Y KojeM je morao aa ce kpehe v ga nosu, TOKOM BPEM-
€Ha pacTao je 1 pa3Bujao ce NPOCTop Yy KOjeM ce Hanasm n Tume je np-
OCTOp MOCTao 0[pa3 CBECTU O HEroBOM MOCTOjaky, LUTO 3Ha4YKM Aa je np-
OCTOp, Kako rog ga ra onucyjemo, nnak camo Jbyacka TBOPEBMHA Y KOjy Y-
oBek ynaxe ogpeheHn Hanop Kako Ou je npunaroguo csBojuM notpebama.
Camum TM, 1 NPOCTOP Ha KOjeM Ce Hamnase eKCnno3uBHa cpeacTsa npe-
OCTaBrba JbyACKy TBOPEBUHY N CBE MPOMEHE KOje HacTaHy Ha Hemy 3aB-
nce o wera (http://analogija.com/strane/pr.dimenziie.html, nd).

MNpunarohaBake 1 ypeherwe npocTopa Ha KojeM ce Hanase eKkcnro-
3MBHA CpeacTBa je CrNo)XeHa aKTMBHOCT Koja 3aBucu o oapehuBarba
cTerneHa onacHOCTU, puU3MKa U NMpeThM 3a CBa Nuula Koja ce Hanase Ha
TOM npocTopy. To ce Moxe noctuhu ako ce pasmaTtpajy curypHocTt, 6es-
©eaHOCT M YCIOBHOCT MPOCTOpA, Kao 1 ako ce pasmartpajy octane npo-
CTOPHE OMacCHOCTU, PU3NLM 1 NPETH-E.

CueypHocm npocmopa
Ha ogpeheHom npocTtopy 13 6uno kojux pasrnora Hanase ce pasHa

eKcnnosuBHa cpeacTea, 6uno aa je To npeasuheHo ypbaHUCTUYKMM Nna-
HOM 3a CMeLUTaj U YyBak€e eKCMNO3MBHUX cpeacTaBa Ui je To HeKo 3a-
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cTapeno ekcnnosvBHO CpeacTBO, OCTano U3 paTtHuX AaHa, Koje nog of-
peheHMM OKOMHOCTMMA yBEeK MOXe Aa ekcniogupa v npu Tome Joseae
00 ogpeheHunx reyackmux n maTepujanHmux rybutaka. Ha ocHoBy Tora no-
CTaBSba Ce NUTake: KONIMKO YOBEK KOjU Ce Hanasu Ha TOM MpocTopy nma
ocehaj nnyHe curypHoctn? Mucnwn ce, npe ceera, Ha MoryhHocT Hecwme-
TaHor 3a0BOSfbaBaka OCHOBHUX (PM3MOSOLKMX noTpeba (McxpaHa, Kpe-
Take, 0gMop, 34paBibe, WTO je Hajyewhe ycnoBrbeHO pagoMm, un npuba-
Bfbak€ CpeAcTaBa 3a XMBOT), HA HEMPUKOCHOBEHOCT (HEMOBPEAMBOCT)
MEeHTanHor n usnyKor nHTerputeTa, cnobogHo ognyynmBane, noHalla-
He U UcnosrbaBake ayxa n camoadmpmaumje. YKpaTko, To je cTawbe nnd-
He CUrypHOCTU 1 3aTMheHOCTU nojeauHua og moryhe nojaBe ekcnsnosu-
j€ ekcnnosnBHMX cpeacTaBa Ha ogpehieHom npocTopy (Cnuka 2).

Cnuka 2 — lNojaBa ekcnosuje ekcrnnosnsBHuX cpedcrasa Ha ogpeheHom npoctopy
Figure 2 — Ordnance explosion at a designated area
Puc. 2 — B3pbis 60enprnacos Ha onpegeneHHon MecTHOCTM

OBakBO CTake NMYHE CUIYPHOCTU MOXe ce nocMaTpaTti 1 kao cybjek-
TUBHO OACYCTBO CTpaxa Of YrpOXeHOCTU, MU Kao 06jeKTMBHO OACYCTBO Ona-
CHOCTV oA nospehumBarsa Unn cMpTK ycnep rojaBe ekcrnnosuje n 06pHyTo. Y
3aBMCHOCTU O MPUCYTHOCTU UM HENPWUCYTHOCTW CTpaxa, ycnep, nojase unu
moryhe nojaBe onacHOCTM of edpekaTta eKcrnrosuje ekCrnrno3uBHUX cpeacTa-
Ba, YOBeK ce oceha CUrypHMM 1nm HecurypHum Ha ogpefheHoMm NpocTopy Ha
kojeM ce Hanase ekcnnosmsHa cpeactaa (Mijalkovi¢, 2009, pp.40-43).

OuurnegHo je ga je curypHocCT nojeanHaua Ha ogpefheHom npocTopy
roe nNpeTn onacHOCT Of, eKCMno3unje eKCnno3uBHUX CpeacTaBa, ANPEKTHO
noBesaHa ca MCUXMYKUM CTakeM nuua U peanHum ctakeMm Aa y jeHOM
TPEeHYTKY Moxe aohn o ekcnroaunje. To ce Moxe urnyctposatu jeqHUM
NPMMEPOM: Yy KacapHU Ce Hanasu HeeKCnnoaMpaHo eKCrro3nBHO cpea-
CTBO Y pylleBMHama GuBLUEr HAaCTaBHOI cepBuca, 3aocTarno U3 BpemeHa
arpecunje HATO cHara Ha Hawy 3emsby. Jlvua Koja ayxu nepuog page y

142




OBOj KacapHu He ocehajy ce yrpoXXeHum, jep cTpax Huje npucyTaH, 6yay-
hu ga cy ce BpeMEHOM HaBWKIM Ha NMPUCYTHOCT TOI €KCN03UBHOT Cpea-
CTBa, Mako NocToju MoryhHocT ga oGjekTMBHO Byay yrpoxeHu, 4OK nvua
Koja ce npswu nyT cpehy ca oBom nojaBom ocehajy ogpeneHn ctpax, nako
06jekTnBHO He nocToju MoryhHocT ga gohe oo ekcnnoauje, jep je npo-
cTop obenexeH 1 0be3beheH.

Ha ocHoBy Tora moxke ce 3akibyunTu ga ce nuua Koja page wmnm 6o-
paBe nopen MecTa Ha KojeM ce Harasu HeeKkcnnoampaHo eKCrro3vBHO
cpeacTteo ocehajy 6e36egHum mnun curypHnm ga Hehe gohu go ekcnno-
31je eKCnI03MBHOI CPpeacTBa jeANHO ako KO, HMX HUje MpUCyTaH cTpax u
ako je oAacyTHa onacHocT. OBa CUrypHOCT NpUCYTHa je Kog CBUX Nnuua
koja 6opaBe ayxe y 6nm3vHM HeekcnnoamMpaHor eKCnio3nBHOr cpeacTa-
Ba, 3aTO LUTO KOA HWX HUje npucyTaH cTpax. Anu, ca gpyre cTpaHe, Yy
OBaKBOM Chnyyajy Moxe ohu Ao onywitawa nvua Koja page ca ekcnso-
3MBHMM cpeacTBuma. Ha npumep, ako ce MUHep Koju rognHama pasmu-
HWpa eKcnnosvBHa CPeAcTBa, Y jeOHOM MOMEHTY onycTu 360r pyTUHCKOr
paga, Moxe cTpagaTtun. Y ogpeheHOM cnyyajy cTpax of HexXerbeHor uc-
Xo[a je v noxerbaH, ann camo Ao ogpeheHe rpaHuue.

GesbedHocm npocmopa

Be3begHocT npoctopa y Kojem ce Hanase eKkcnnosvBHa CcpencTtsa
npeacraerba 3awTnheHoCT N1ua of yrpoXxasara 1 noBpehrBama herose
NIMYHOCTK, NpaBa U MMOBMHE Of YHYTPaLUHUX U CMoSballkbuX M3BOpa ona-
cHocTm (Mijalkovié, 2009, p.64). Y 3aBMCHOCTM Of NpOCTOpa Y Kojem ce Ha-
nase eKCnnosnBHa CpeacTBa, YHyTpallky MU CroSballky U3BOPU OMacHo-
CTW KOjW YTUYY MHOMPEKTHO UK OMPEKTHO Ha 6e36eaHOCT Mory ce MaHu-
decToBaTh Ha pasnuunTe HaumHe. To hemo nnycTpoBaTh Kpo3 nNpumep y
kojem Ha 6e36egHOCT NpoCcTopa Of EeKCno3uje eKCMo3nBHOr cpeacTsa
AVPEKTHO UMM UHAMPEKTHO YTUYE CMOSbHU M YHYTpaLLK hakTop

Y npvMepy 3aocTanor HeekCrnoaMpaHor eKCrnio3nBHON CPeacTBa 3
HATO 6ombapaoBara Halle 3eMIbe CNorbHU hakTop onacHoCTM 6mo 6u
yrpoxkaBar€ NpocTopa O CTpaHe LMBUIHMX LA Koja ce HECBECHO WU
CBECHO Hafy yHyTap NnpocTopa y KOojem ce Hanasu HEEeKCMNoAMpPaHo eKc-
NMo3nBHO CpeAcTBo. LiMBunHa nvua ce y oBOM cryyajy mory Hahu Ha
OBOM MNPOCTOPY M3 BULUE pasrnora, Kao LTO je, Ha NpuMep, MPUCYCTBO
OTBOpEHOM [aHy, OJHOCHO [ApYXeHe LiMBUIa ca BOjCKOM. YHyTpallhu
N3BOP OMAacCHOCTU MOXe O6WUTM omacHOCT oA HacTaHka eKcnnosmge on
CTpaHe Nnuua Koja page yHyTap camor KOMMeKca, a Koja HecBecHo,  36or

® AHaNM30M CTaTUCTUUKUX NofaTaka 3a nepuog 1974—1994. roguHe, fokasyje ce Aa je y3pou-
HUK EKCrro3uje Ha NPBOM MeCTy YOBekK, U3asuBajyhu Ux HexaToMm, HenaxOoM, NocTynuuma y
ankoxonucaHom ctawy U TO y 68% cnydajeBa, OOK je, Ha NpuMep, enekTpuyHa eHepruja
Y3POYHUK Y OKO 9,7%.
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n3Bohera ogpeheHnx pagosa Mory Aa ce Hahy y yrpoXXeHOM NpoCcTopy w
HenaxxwoM [0Bedy [0 aKkTMBUpawa HEeeKCnroaMpaHor eKCrmo3vBHOr
cpeactea (Pavlovic, et al, 2003, p.107). Mprmepa nonyT 0BOr MMa MHOrO:
Kpaha ekcnno3uBHOr cpeacTBa U3 CKraauwTeHor NpocTopa O CNOSbHUX
UNKU yHyTpaLLHUX U3BOPA ONACHOCTU UK n3bujare noxapa crnorba unu
yHyTap komnnekca. To cy Heku of U3Bopa OnacHOCTU KOjU ANPEKTHO UNu
WHOWPEKTHO YTMYY Ha HapyllaBawe 6e36efHOCTM NpocTopa Ha KojeM ce
Hanase ekcnrosnBHa cpeacrasa.

[a 6un ce nosehana 6e36eQHOCT Ha OBOM MPOCTOPY CMNpOBOLE Ce
oapeheHe mepe nocpencrTesom usmykor obesbehera, TEXHUYKMX cpen-
cTaBa 3awTuTe, Y3 NpuMeHy caBpeMeHux 6e36eaHOCHO-3aTUTHNX Me-
ToAa YyBaha EKCMo3MBHUX CpeacTaBa, YNMe ce yTu4e Ha ogpxaBame
6e3b6edHOCTN yHYTap camor NpocTopa M Yy HEeroBoj HenocpeaHoj 6numan-
HW. Byayhu ga nocTtoju ctanHa MoryhHOCT HeraTUBHOr yTUuaja HM3a hak-
TOpa Ha KBanuUTET YyBawa W ogpxaBaha eKCMNo3MBHUX cpeacTaBa Yy
Bojcuun Cpbuje, jaBrba ce notpeba 3a M3BpLIEHEM afeKBaTHE aHanuse
©6e3b6egHOCTM NpoCTOpa Ha OCHOBY KOjUX ce npeny3umajy ogpeheHe me-
pe nNpegoCTPOXKHOCTH.

YcnosHocm npocmopa

YCNOBHOCT NpOCTOpa Ha KojeM ce Harnase eKCrnno3uBHa cpeacTBa
Tpeba ga npeacraerba npoctop Koju he Gutn Tako NpojekToBaH u ype-
HeH kako Om cnpeyno CBaku MPEHOC eKcnnosvje U wupewe noxapa. Y
TOM chny4ajy BeoMa je BaXHO [a npaBurnaH pacnopep, objekarta un nHgpa-
CTPYKType oko objekaTa omoryhu ycroBHOCT 3@ HOpMariHO (PyHKLNOHK-
came CBMX fvua Ha TOM NpocTopy, kao 1 ga uvm noseha 6e3begHOCT Ha
BULLM HMBO MPUIIMKOM HacTaHka ekcnnosnje. 3Hajyhm ga ce ekcnnosuja
LUMPW OFPOMHOM BpP3VHOM M NPU TOMe CTBapa BenuKy TOMMoTy U NpuUTK-
caK Koju pywu n kuga cse npeq cobom, noctaerba ce nNUTamwe: Aa nu
yorLiTe y OBakBOM Crly4dajy NoCTOju UKaKBa 3aliTuTa of ekcnnosuje (Ra-
dovanovi¢, 2011). JegHa og moryhmnx npeBeHTUBHMX Mepa je NpojeKkToBa-
e W NnaHupake NpocTopa Ha kojeM Tpeba fa ce Hanase eKCnro3vBHa
cpeactea (Priruénik, 2000, pp.27-29).

Y OBOM cny4ajy, napameTpu Koju, YCroBHO pedeHo, gedmHuwy ypba-
HUCTMYKE YCIroBE NPUIMKOM MPojeKToBaHa v nnaHmpara npocropa cy:

1. ogHOC BUCUHA ObjekaTta y Kojuma ce Harnase eKcnrnosvBHa cpef-
CTBa W BMUCWHA OKOMHMX objekaTa (MCKyCcTBa nokasyjy Aa je NoBOSbHUja
BapujaHTa ako je objekaT 3axBaheH eKCnro3njoM HWXK of objekaTta Koju
ra OKpy>yjy Hero o6pHyTO 1 TO 360r cnabujer cTpyjawa Basgyxa u pena-
TUBHE 3aKNOHEHOCTM 0 BETPOBa Koju AyBajy);

2. nonoxaj objekaTa, rge ce NPBEHCTBEHO MUCIM HA HUXOBY yAa-
bEHOCT y ofHOCY Ha cyceaHe objekTe, koja Tpeba 6uTn Tonuka Aa He
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[A03BONM NPeHoLLEeHe ekcnnoauje ca jeaHor objekta Ha gpyru (Plan zasti-
te od pozara u vojnim skladistima ubojnih sredstava, 2008);

3. MoryhHOCT gonacka v nponasa BaTporacHux Bo3una go objekata
3axBaheHnx eKCcnnosmjoM eKCMno3nBHOI CpeacTBa, LUTO ce perynvwe
npunasHuM nytesmma (WmprHa m nponycHa moh caobpahajHuua of Ba-
TporacHux ctaHuua o yrpoxeHux objekarta je y QUpeKkTHOj Be3n ca ycne-
WHowhy rawera n caHaumje npocrtopa 3axBaheHor ekcniosujom, jep ce
6p3vM CTM3areM BaTporacHUX Bo3una cmawyje Bpeme cnobopHor pas-
BOja NOXapa HaKoH eKcnnosuje);

4. 3eneHnno n pactuke uamehy objekata 3a YyBare EKCNII03UBHUX
cpefncTtaBa Takohe MoOXe Aa ogurpa 3HadajHy ynory y cnpedaBary npeHo-
Lewa 1 passoja ekcrnnosuje, NPBEHCTBEHO 360r cMarera CTpyjata Ba-
34yxa, Kao 1 genvMmuyHe ancopruuje TonnoTe. CBakako Aa BUCOKO pacTu-
H€e MMa MHoro Behv No3nTMBHM edekaT O HUCKOT, NpKN Yemy ce npenopy-
Jyyje ga mnamehy objekata noctoje ctabna 3vm3eneHor apseha koja cma-
HYjy yaapHu Tanac ycnepq sBehe getoHauumje eKCnnosmBHUX CcpeacTasa;

5. matepujanu yrpahenun y objekat 3a YyBare eKCrio3nBHMX cpeacTa-
Ba, Kao 1 onpema Koja ce Hanasu y kemMma umajy ogpehenmn ytuuaj Ha MHTeH-
3UTET ropersa M Bp3vHYy LMpeHa ekcnnosvje (ocobuHe TUX MaTepujana,
npe cBera 3anarbMBOCT M OTMOPHOCT Ha BUCOKe TeMnepaTtype Hocehux ene-
MeHaTa yMHorome ogpehyjy ycnoBHOCT npoctopa 3a 6e36eaaH pag);

6. yrpagra pasnuunuTux TEXHUYKMX cuctema (cuctema 3a 6p3o oT-
KpuBake ekcnnosuje, anapMupara 1 ayToMaTCKOr rallesa noxapa Ha-
KOH eKkcnnoauje, nogerbeHoCcTn objekTa noxapHum BpaTMMa v BaTpoOT-
NMOpHUM Mperpagama, eBakyaunoHUX usnasa v cteneHuua 3a esakyauu-
jy, uTA.), Yume ce nosehasa 6e36eAHOCT fbyauM KOju ce Hanase Ha npo-
CTOpY Ha KojeM ce YyBajy U CKrnaguliTe eKCrnro3vuBHa CPeacTBa;

7. yHyTpawHa M chnorballkba XugpaHTCka Mpexa Koja je enemeHT
TEXHUYKMX cUCTeMa, anu je 36or cBOr 3Hayaja 3a camMmo rawene noxapa
n3aBojeHa y OBY LenuHy (gonpemane BOAe 3a rallere noxapa HakoH
eKkcnnosvje npeacraBfba Beoma Benukn npobnem 3a BaTporacue) (Pri-
ruénik, 2000, pp.27-29).

Ocmare npocmopHe onacHocmu, pusuyu U rnpemkHe

Y ocTane npocTopHe OnacHOCTU, PU3UKe U NPeTHE cnaaajy ceBe ocTa-
e WTETHOCTU Koje Ha B1no Koju Apyri HauvH yrpoxasajy ogpeheHn npo-
CTOp Ha KOjeM Ce Hanase ekcnro3vBHa cpeacTsa of Moryhe nojaee ede-
kaTa ekcnnosuje. Ty cnafajy pasHe UCKOMUHE Koje Mory Aa aoseay Ao np-
oHanacka ofpeheHor ekcrnnosunBHor cpeactea Ha ogpeheHoj aybuHu, pa-
3HM LUYMCKM NOXapW Koju MOry Oa aKTUBMPajy HEeeKCMnroaupaHo ekcrnro-
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3MBHO CPECTBO KOje Ce Hanasu Ha ToM npoctopy, octano n3 HATO 6owm-
OappoBarba Hawe Teputopuje (kao wTo cy 6unu noxapu 2012. rognHe y
okonuHu . BpTorowwa, y onwtrHu Bpake 1 cnnyHm criyyajesn).

e OnacHocTy, pusnun 1 npeTHe no Jybyae

YoBek je noyeo ga mnspahyje n passBuja ekcrnno3nBHa cpeactsa Kako
©u octBapuno cBojy Hagmoh y apywTy. MehyTum, kacHuje gonasm y cu-
Tyauujy ga Tpaxun mexaHnsme 3a nosehane cBoje 6€36eaHOCTN 1 cUryp-
HOCTW, jep Cy TOKOM Mocnearwmx geLeHunja ekcrnno3nBHa cpeacraa Tonu-
KO ycaBplLUuaBaHa da gaHac cTBapajy npobnem rbyackoj 3ajeaHuun, Kako
y paty, Tako n 'y mupy (Mijalkovi¢, 2009, p.72). Xerba 3a ocBajarem Te-
puTopuWja U NpumaT y OpYLTBY AOBENM Cy YOBeKa Yy nosuvuujy Aa ynaxe
3Ha4yajHa puHaHCKjcKa cpeacTea y UXoB pasBoj. Victopuja je nokasana
0a KOHTMHyanHW pa3Boj N MHOBaLMje eKCNITO3MBHUX CpefCcTaBa umajy Bp-
110 3Ha4ajaH yTuuaj Ha cBe 0bnacTu YOBEKOBOr XuBoTa U paga. NMog tum
yTMUajeM YOBEeK Ce cyo4yaBa ca OrpOMHMM M3a3oBMMa ajantupara U
afiekBaTHOr ogroeapara Ha O6pojHe npobneme Koju HacTajy npous3Boa-
HOM, YyBak-eM U Kopuwherwem Tux cpeacrtasa. Npobnemn goHekne mMo-
ry Aa ce pelle egykauuvjom rbyam n3 ose obnactu, nowtoBakeM npasu-
na v npornuca, cMakeweM nospefa Ha pagy um oborbewa y Besu ca pa-
AOM, Kao nsberaBaremM CBUX OPYrMX ONACHOCTU, pU3UKa U NpeTHMN.

Edykayuja 3arnocrneHux

Eaykaumja koja ce ogHOCK Ha papf ca eKCnNo3vMBHUM cpeacTtBMma
BpLUM Ce Ha ogpeheHMM MecTuMa Koja Ccy creuuvjanu3oBaHa 3a obyyasa-
He nuua koja ce 6ase oBoM npobnemaTtmkoM. Jlvua Koja ce aHraxyjy u
3anowsbaBajy y dabprvkama HameHcke MHOYCTpUje 3a NPou3BOaHY eKc-
NNo3vMBHUX cpefcTaBa enykyjy ce u obydasajy no nocebHoOM nporpamy
Ha OCHOBHWM akageMCKuM CTyaujama, cpedruMM TeXHUYKUM LUKonama v
pasnuunTnuMm Kypcesnma. Ha ocHOBY YMhs-eHMLE Aa je MHoBaLMja NocToje-
AKX eKCnNo3nMBHUX CpeAcTaBa CTanHO NPUCYTHa, 3Hake U3 oBe obracTtu
Mopa HenpekngHo fa ce Aonykyje, Te nuua Koja page ca ekcnio3nBHUM
cpedcTteBMmMa Mopajy ga MMmajy LUMPOK crekTap 3Hawa M3 oBe obniactu,
WTO MM omoryhaea CUrypHOCT U Moy3gaHocT y pagy, a, WwTo je jow 6ut-
HWje, TUMe ce CMamyjy M3HeHaherwa N HexerbeHe nocneguvue. Haxa-
NOCT, Y HEKMM cuUTyauujama, HU 3Hawe M3 oBe 0bnactu, na Yak HU 1 Uc-
KyCTBO, HE MOry ja NOMOrHY kako 61 ce unsbernu HecpehHu gorahaju.

Y3poK HacTaHka Hecpeha y HaMEeHCKOj MHAYCTPUjU 3a NPOU3BOAHY
€KCMNNO3MBHUX cpeacTaBa Y BehuHM criydajeBa je HeoBOSbHaA efyKkaunja
3anocreHunx, jep ce JbyACKM Kagap Koju ce npuma npeko areHuuja u 3a-
Apyra HegoBOrbHO obyyaBa 1 noHekad He npohe 4yuTaBy 0OyKy Npe Hero
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LUTO Ce pasmMecTy Tamo rae je HeonxogaH (ga 6u ce HapyLbuHa peanu-
30Barna Ha Bpeme).

IMpeTxogHnx rogMHa HameHcka MHAyCTpuja je pacnucuBana KOHKypce
Ha Koje Cy ce jaBrbanv rbyan U3 Lerne 3emibe u Ty ou ce Gupanu Hajoorbu.
lMpe Hekonuko rogvHa Braga je, pagu nogmnahmeBakwa kagpa, gana oT-
NPeMHVHe CTapujuM pagHuumMMa (Ca OrpOMHMM MCKYCTBOM) WM 3anocnuna
reyne 6e3 pagHor UCKycTBa Ha OBUM MOCMOBMMA, Ha NoApyYjumMa Ha Kojuma
Ce Hanase HaMmeHCKe MHOYCTpuje 3a MPOV3BOAHY eKCMMO3VBHUX cpeacTa-
Ba. 36or noeehata 6poja nocrnosa, ca HOBOMPUMIBEHUM JbyaMMa efyka-
LMja HMje u3BpLLEeHa OO Kpaja, LUTOo je uMarno 3a nocneauuy HU3 UHUWOEHT-
HUX CUTyaumja y Kojuma je usrybrbeHo unm nakwe (texe) noBpeheHo Heko-
nuko reyan. MNputom je npuunkbeHa u Benvka MaTtepujanHa LTeTa, Koja 3a
caHauujy HacTane LTeTe nsunckyje ogpeheHe mHaHCcHjcKe nsgarke.

lMowmosarse nponuca u npasuna

Ha mectuma Ha kojuma ce Hanase ekcnno3nBHa cpeacTsa npume-
HbYjy Ce nponucu 1 npasuna Koja yTephyjy HadnMHe 1 NOCTynke noHaiua-
Ha CBMX NULA, Ha OCHOBY KojuXx je moryhe nabehun HexerbeHe gorahaje,
OgHocHO porahaje ca cMpTHUM uMcxogom. 360r BaXXHOCTW MpaBuia u
nponunca, BUXOB cagpxaj Mopa OMTK jacaH M NOTNYHO npeumsmpaH. Ako
cagpxaj npasuna u nponuca Huje NoTnyHo AeduHuUcaH, OAHOCHO OBO-
CMUCIIEH je N TyMayn ce Ha pasHe HayuHe, oHAa ce He nowuTyje y noTny-
HOCTW, YnMe ce yrpoxasa 6e30edHOCT cBMX nvua n UMOBUHe of Moryhe
nojaBe edpekaTa ekcnnoaunje ekcnno3nBHUX cpeacTasa.

MpaBuna n nponucu Koju ce nsgajy y nncaHoj U wramnaHoj oopmm
Mopajy 6UTU UCTakHYTU Ha BUOHOM MECTY M MOWTOBaHU of CBUX nuua.
HenowToBake 0BMX Npasuna u nNpornuca Moxe Aa yTude Ha yrpoxasa-
e 6e36egHOCTM CBUX Jbyau KOoju ce Hahly Ha TOM npocTopy (Kao LWTo je
6uo cny4aj ca kagetuma BojHe akagemunje, 18.06.2012. rogunHe, Ha UBI
.llacyrbaHcke nuesage”).

Mpunukom nssoherwa penoBHe obyke kageTa BojHe akagemuje Ha
MBI ,,MacyrbaHcke nuBage”, CMPTHO Cy CTpagana ABa kageTa, a cegam
je nakwe nospeheHo. BaHpegHu gorahaj gecuo ce kaga je ekcnnogupa-
na 3actapena HeekcnnogmpaHa rpaHata 30 mm og BI'A 36or HenowTo-
Bawa Mepa 6e36e4HOCTM M HenpaBUIHOM NOCTyNakwa kageTta npuinkom
npoHanaxeka rpaHaTte (crnvka 3).

3a 0Baj WHTEPBWOOBCKM MOMMUIOH MPOMMCaH je MOCTynak MpPUITMKOM
npoHarnacka HeekcnrogupaHor ekcrnosmBHoOr cpeactea. Kaga ce TakBo
cpeacTBo npoHahe 3abpareHo je JoavpuBarbe cpeacTsa pykama unm He-
KM npegMeTom, Beh To MecTo Tpeba BUAHO 0BenexuTn 1 criyyaj npujaesu-
TW HaONeXHMM OpraHnma Koju Aarbe nocTynajy no CBojuM npasunmva.

360r gBe XpTBe U cegam nakwe nospeheHnx kageTta, oBaj cry4aj ce
TpeTupa kao gorahaj ca HeraTUBHUM UCXOL0M.
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MehyTtum, Hemunn gorahaj y dabpuun ,Munan bnarojeBuh” y Jlyya-
HMMa TpeTupa ce Kao goranaj ca No3nTUBHUM MUCXOAO0M, jep, Kaga ce fo-
roguna ekcnrosuja Ha npecu 3a NPOU3BOAHY PakeTHUX ropmBa, Ha Benu-
Ky cpehy, yNpKOC BEOMa CHaXXHOj AeTOHaLUNj1, H1je NPON3BEO 030UIbHUjE
nospenueane pagHuka. PagHuum Ha npecu cy ce npuapkasanu nponu-
ca 0 pagy v 3aWTnTU N 3axeBarbyjyhun ToMe cnacunum cy CBOje XMBOTE.
UnbeHnua je ga je To HajonacHuju Aeo npoleca nponssoghe, na ce TMm
npecoMm n ynpaerba ca ygarbeHocTn. PagHuum 36or Tora Hucy 6unm y no-
roHy Beh Ha MecTMma ogakne ynpaerbajy npouecom. CylwiTuHa paga Ha
OBakBMM MeCTUMa jecTe da ce CTpOoro Mopajy nowToBaTtu npouegype u
nponuncu. Ha ocHoBy Tor noLwToBaka Nponuca 1 npaeuna y OBoM criy4va-
jy cy nsberHyte Behe xpTBe n owtehewa UMOBUHE.

Cnuka 3 — BaHpegnu gorahaj Ha MBI ,MacyrbaHcke nueage”
Figure 3 — Emergency at the Pasuljanske livade training field
Puc. 3 — YpesBblyarniHas cutyauus MBI «MacynsHcke nuBage»

[Nospeda Ha pady

MNMoBpenom Ha pagy cmaTpa ce cBako 0borbeH€e Koje ce Aecuno Ha pa-
AHOM MecCTy 1 'y Be3u je ca pagoM. OBakse noepeae Ha pagy nNpeacTasrbajy
npodecroHanHo 0borbere N UL CBake YCTaHOBE je Aa CMakbu HUxoB 6p-
0j unun nx nsbderHe. [la 6u ce nsberno npogecnoHanHo oborbewe, yTephyjy
Ce OMacHOCTM M LUTETHOCTM Ha pPagHOM MEeCTy W Y pagHOj OKOMMHM
(http://www.paragraf.rs/propisi/zakon _o_radu.html). Mpn ytBphUBary no-
AaTtaka O OnacHOCTMMa WU LITETHOCTUMA Ha pagHOM MeCTy U Yy pagHOj OKO-
nVHM nonasu ce of noctojeher ctaka 6e36egHOCTU U 3apaBrba Ha pagy U
TO Ha OCHOBY BaXKehuX CTPyYHMX Hanasa O W3BPLUEHVMM Mnperneguma m uc-
nMTMBakUMa cpeacTasa 3a paf, kao U O U3BPLUEHUM UCMUTMBaHMMa YCno-
Ba pagHe OKOMMHE M U3BELUTajMMa O NPETXOAHVMM W NEPUOANYHUM feKap-
CK/M npernegvmMa cBux nvua koja page y nocebHum ycnosuma paga, ogHo-
CHO pafie Y OKpYyXehy e ce Hanase eKkcnrosviBHa CpeacTsa.
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JenaH o BUTHUX cerMeHaTa 3a CMak-eH-€ OMacHOCTU, pu3nka U nNpeT-
HBW Ha pagHOM MecCTy jecTe npahewe ncuxodmsmykor ontepehera CBuX
nvua koja page y nocebHum ycrioBMMa M NpaBOBPEMEHO pearoBare Ha
CBaku BMA 3aMopa Koju peMeTu NCUXUYKN 1 30paBCTBEHU CTaTycC, YiMe ce
yjeoHo yTnye Ha noBehawe pagHe edomkacHocTu. Tako je y , TexHuykope-
MOHTHOM 3aBoay” y Yauky, Npunukom Konawa KaHana 3a nornarake HOBUX
LeBK 3a cHabaeBane BoOOM, NpoHaheH HeekcnnoamnpaHy NpojekTun 76 mm.
MprceBHOCT pagHMKa y TOM TPEHYTKY cracrna MX je of HeXerbeHWx nocrie-
anua n moryhux nospega Ha pagy. Yvmm cy npumeTunm NpojekTus, ogmMax cy
NPEeKNHYNn ca garbnum pagoBuma 1 0 ToMe U3BECTUNM HagnexHe y TP3 Ya-
yak. MecTo npoHanacka npojekTuna ogmax je 06e3beheHo 1 nponucHo obe-
nexeHo HatnucoM. [NpojekTnn je kacHuje AoBedeH Y CTakbe TpajHe 1 NoTny-
He 6e30MacHOCTN, TaKo LUTO je YHULUTEH OeTOHaUMjoM.

OBaj cny4aj Tpetupa ce kao gorahaj ca NO3UTUBHMM UCXOO0M, jep
©e36edHOCT Ibyan N MOBUHE HUje Buna yrpoxeHa.

Ocmarne onacHocmu, pusuyu u rnpeme

Y onacHocTu, pusuke 1 NpeTwe crnagajy U cee ocTtane LiteTe Koje
Ha OMNo KOoju OPYrM HauWMH yrpoxasajy JbyAcKy nonynauujy, >XMBOTHY
cpeaviHy n maTepujanHa gobpa og moryhe nojaBe edekaTta ekcnnosuje
€KCNNo3MBHUX cpeacTaBa. Ty cnagajy onacHOCTM O MeXaHU4YKMX nospe-
Aa npu pagy ca MawmHama 3a UCTOBap WM YyTOBap EKCMMO3MBHUX Cpea-
CTaBa, ONacHOCTU Mpu YyBaky U OfpXKaBaky €KCNo3MBHUX CpeacTasa,
Bexbe ca MUHCKO-EKCMNIO3MBHUM CPpeACcTBMMA, rafawe NUYHUM U KONekK-
TUBHMM HaopyXakem 1 opyro.

e OnacHocTu, pu3nUmM 1 NpeThe O eKkcrrosunja

EkcnnosmBHa cpefcTtBa y WTO Kpahem uHTepBany, nog AejCTBOM 04-
peheHnx ChOorbHUX YyTuLaja, XeMUjCKUM pasnarakbemM cTBapajy Bernuku
npuTncak n ocnobahajy Benuky eHeprujy y Buay TonnoTe unm racosa, cno-
COGHy [a M3BpLUM MeXxaHU4kn pag Hag okonuHoM. OBUM npoLecom ce ae-
NIMMUYHO UK NOTNYHO owTehyje unn yHuwTaBa oKkonnHa u TMMe n3asmBa-
jy ogopeheHun rbyackm n matepujanHm ryéuum (Radovanovi¢, 2011) 36or
yera ce €eKCnno3vBHe MaTepuje cmaTtpajy jegHUM of MNoTeHuujanHux
y3pOYHUKa yrpoxaBara 6e3beaHocT nvua u nvosuHe. C TuUM y Be3w,
MOXe Aa ce NPeTnocTaBu KOMMKO Cy BESIMKE ONacHOCTW, PU3nLUn 1 npet-
e o4 edpekaTa ekcrnnosuje ekcrnno3mBHux cpeacrtasa. 36or Tora u Haj-
MaH€ OMacHOCTU, PU3NLN N NPeTHE 0 edpeKkaTa eKkcnnosnje ekcnnosme-
HUX cpefcTaBa He CMejy fa ce 3aHemape, jep cy nocneguue y BehuHu
cny4yajeBa kaTacTpodpanHe, Upny Benvke pecypce, oMeTajy yHKunje n
npouece, yTmyy Ha OUHAHCKjCKYy CTabMMHOCT U Ha CNOCOBOHOCT MCnyHa-
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Baka MUCHKjEe UMK LUIba OpraHu3aumje nnm MHCTUTyuUmje Koja je AUPEKTHO
NN MHOMPEKTHO OAroBOpPHA 3a NnojaBy ekcnnosuje.

[a 6u ce nsberne n HajMake ONACHOCTU, PU3NLM N MPETHE 0f MO-
ryhe nojaee ekcnnosuje ekcnno3BHMX cpeAdcTaea, NoTpebHo je obase-
CTUTU Ce O MOTeHuujarnHuM y3poudHuuMMa (3acTtapena, HectabunHa wu
owTeheHa eKkcnrnosvBHa cpeacTea).

3acmapena ekcrnino3ugHa cpedcmea

Csa ekcnnosunBHa cpefcTsa Kojuma je npoLuao pok ynotpebe y ogHo-
CYy Ha MpPOTEKIO BpeMe o roguvHe u3page, TpeTupajy ce Kao 3actapena u
n3aBajajy ce Ha NocebHO MeCTO, Ofakne ce HaKOH cTBapaka ycrnoBa yHu-
WTaBajy unu peuuknupajy. YHUWTaBake eKCrnio3nMBHUX cpeacTtaBa noa-
pasymeBa ofroBapajyhu npouec geToHauuvje, caropeBatba Unu gpyre Bu-
AOBe YHULLTaBawa Kojuma ce OHU A0BOAE Y CTawe TpajHe U noTnyHe 6es-
OMNacHOCTU N HELUKOASbMBOCTU 3a XMBOTE, UMOBUHY W OKOMUHY. Anwn, y
npakcu ce OBaj MNOCTyNaK He NpUMeHYje yBeK, jep ce AeNnoBu npojekTuna
N3 NpeTxogHUX paToBa, KojuMma je pok ynoTpebe npowlao, Mory u garbe
Hahu Ha ogpeheHnm MecTuMa Ha Kojuma ce He 61 cMenu HanasuTK.

Mpumep oBakBor cny4yaja je ckopallker gatyma u gecuo ce y bory-
TOBaykoj Bawun npunukom pagoBa Ha u3pagu 3aWTUTHUX rpydobpaHa
ucnpegn objekata 3a cmeluTaj KCno3nMBHUX cpeactaea. Ha aybuHm oko
1,5 m npoHaheHa cy gga npojektuna 155 mm. Pagosu Ha n3pagu rpygo-
OpaHa ogmax cy NpekuHyTH, a MECTO NpoHarnacka npojektuna obesdegu-
na cy HagnexHa nuua. CTpydyHa ekuna nupoTexHuyapa usspliuna je
yBUA y CTake NpoHaheHnx npojekTnna u ToMm NpurmMkom yTepauna ga ce
pagn o npojekTunuma ua [pyror CBETCKOr pata Koju cy, Ha CBYy cpehy,
O6unn notnyHo 6e3onacHn y MOMEHTY npoHanacka un 6e3 ynarbavda, Te cy
NpeHeTn Ha HajonXKy NaTopMy 1 NPOMNCHO 0BENEXeHN.

OBaj cny4aj Tpetupa ce kao gorahaj ca NO3UTUBHUM UCXOO0M, jep
Huje Buno yrpoxaBawa 6e36egHOCTU Sbyau N UMOBMHE.

HecmabunHa ekcrino3usHa cpedcmea

Moa HecTabuUrHUM eKcrrno3vBHUM CpeacTBMMa’  moppasymeBajy ce
CBa eKCnro3unBHa cpeacTBa Koja nof yTuuajeM CroSbHUX ycriosa Mory ga
yrpose 6e36eHOCT rbyan, MOKPETHUX M HEMOKPETHUX cpeacTasa U cea ay-
ra matepujanHa gobpa. To ce 0gHOCK Ha eKCnro3nBHA CPEACTBA Koja ce,
nog yTvuajem BUCOKe CroSbHe Temnepatype, ogpeheHux nomeparwa wnu

” MocToje ekcrrnoavBHa CPeACTBa Kog, KOjuX XeMujcka peakuuja MOXe HacTaTu CroHTaHo, 6e3 6u-
110 KaKBOT Mmnynca nobyhueama, kao WwTto je amonujymjoans (NHaJ), anm 36or wuxoBe HecTa-
BUNHOCTK, Kao M oNacHOCTU Npu pagy, y Npakcu ce He ynoTpebrbaBajy y TakBOM cCTaky, Beh ce
HMXOBa OCETILMBOCT CMakbyje AodaBakeM PasfnMuuTMX aguTmea A0 CTeneHa Koju [03Borbasa
HMXOBY NPAKTUYHY NMPUMEHY.
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Tpewa, CaMOMHULUMPAjy 1 1n3a3unBajy ekcrnroaujy Koja ce ybp3o mMoxe npo-
LUMPUTK Ha OCTana ekcnmno3nBHa CpeacTBa M U3assaTtu KatacTpody Wnpmx
pasmepa. Ynotpeba oBMX EeKCrro3MBHUX CpeacTaBa ce Yy BuLle cryyajeBa
3abpatbyje, a 3a Heke je NOXeSrbHO 3abpaHnTU NN NPEKVHYTU NPOU3BOAHY.
Mpumep 3a TO je criyyaj koju ce Jecuo npe cegam rogmHa y BOjHOM cKragau-
LUTY eKcnno3nBHUX cpeactasa Ha Kapahopheeom 6pay kog MapahuHa. [o
eKcnnosuje je Aowrno kaga ce, ycreq vuanarawa CyH4YeB/M 3pauuma, 3ana-
nvna npoTMBaBMOHCKa MyHWUMja Koja je YyyBaHa Ha OTBOPEHOM MpPOCTOpY.
Paguno ce o npoTnBaBUOHCKMM rpaHatama Koje cy bune 6e3 metanHe Ko-
WyrbuLe, WTO je jow gogatHo nosehaBano hUxoBy HECTAOMITHOCT.

HakoH camounHuuMpaka NPOTUBABMOHCKUX FpaHaTa ycneawno je
LuMpeHe noxapa Ha NPOTUBTEHKOBCKE rpaHaTe, LWTO je 4OBENo A0 cepu-
je exkcnnosuja. TokoM OBOr MHUMAEHTa y4ukeHa je Beha maTtepujanHa
wTeTa n nakwe cy nospeheHa asagecet u Tpu nuua. OBaj MHUMAOEHT
npeacrtaerba gorahaj ca HeraTMBHUM UcxogoMm, 36or 4vera je u3 MuHu-
cTtapctBa oabpaHe GMNO HaNoXeHo Aa Cce CBa eKCno3vBHa cpeacTtsa
KOja ce 4yBajy Ha oTBOpeHOM npocTtopy npebaue y ycnosHe objekte. To
je nocturHyTo yHuwTaBawem Buwe og 30.000 t myHuumje (koja je buna
BMLWIAK) M MU3rpagHOM HOBWX 3aTBOPEHUX CKNaguwTa, a 3actapernium
cknaguwiTuma Koja cy nsrpaneHa npe 50 roguMHa npeacTojy nHgpacTpyk-
TYpHO cpehnBare kako 61 ce CTBOPMIM MUKPOKIMMATCKM YCIOBM HEOr-
XOAHW 332 XeMUWjCKy cTabunHocT 6apyTa.

OwmeheHa ekcrnio3usHa cpedcmea

OwTeheHnM eKCcnno3vMBHUM CpeacTBMMa CcMaTpajy ce CBa eKCrno-
3MBHa cpeacTBa Koja Cy TOKOM ogpeheHnx npoMeHa y TOKY Npon3BOAH-E,
cKrnaguwterwa, MaHunynauuwje, paTHMX gelwaBakwa Unm Ha 6uno Koju
APy HauvH goxueena gedopmauunjy y ogHOCy Ha npBOOUTHO CTawe.
Ca TakBuM ekcnno3nBHMM cpefcTeuma Tpeba aa ce paav NaxrbuBo, Ka-
KO He 61 OO0 A0 HUXOBOI M3HEHAAHOr aKTUBUpPaH-a.

To noTBphyje ckopallku goranaj y kojem cy cTpagana gsa nogodu-
uupa Bojcke Cpbuje, a HakoH Mecel AaHa W jeaaH UMBUIHU NUPOTEXHU-
yap, kog lMaHumheBor Bpxa TOKOM uMwhera TepeHa of eKCro3UBHMX
cpeactasa 3aoctanux n3 HATO 6ombappoBarwa Cpbuje. Nako cy 6unu
CTpyYtbaum M3 oBe obractu, Many Henaxkwy MnaTuim cy COMNCTBEHUM
»xmBotuma. lpeTnocTaBrba ce Aa je A0 eKcnro3uje AOLWo Yy TPEHYTKY
Kaga cy AEMWHEPCKUM LUTanoOM [OTaKMuM eKCNIio3nBHO CPEeACTBO Koje je
6uno y semrbu.

Ckopo cBako eKCnio3nBHO CPEACTBO Koje ce Gaum ca ogpeheHe BUCK-
He 1 Npu TOMe ce ogmax He akTuBMpa, uma Ha cebu ogpeheHy nedopma-
uMjy y ogHOCY Ha NpaBOBUTHO CTake, Koja y oapeheHoM TpeHyTKy nomepa-
Ha MOXe [a yTu4e Ha aKTMBMpaHEe EKCMIIO3MBHOr CPEeACTBa M Aa ra YMHU
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HenpeaBVAMBMM 332 HEMoBO YKIawake W AeakTuBupame ca MecTta rage ce
Hanasu. 36or Tora ce NPUNMKOM paga ca owTeheHnM eKCnno3nBHUM cpea-
cTBMMa Mopa obpaTuTu Naxwa Ha CBe Mepe 3aluTuTe Kako He 6u goLuno
00 HapywaBarwa 6e30egHOCTM CBUX Nnnua Koju ce Hahy Yy H-eroBoj Hemno-
cpegHoj 6nmanHn. OBM MHUMOEHTU NpeacTaBrbajy gorahaje ca HeraTMBHUM
NCXOAO0M, jep Cy NPUIIMKOM HUXOBUX AellaBana cTpagana Tpy nvua.

Ocmarne onacHocmu, pusuyu u rnpemme u3aseaHu
eghekmuma ekcrinosuje

Y onacHoOCTH, pu3nke N NpeTHe o4 edpekaTa eKkcrnsiosmje ekcniosme-
HUX cpefcTaBa cnagajy U OHe Koje Ha BMIo Koju OpyrM Ha4yuH yrpoxasajy
IbyOCKYy nonynauujy, XUBOTHY CpeauHy n matepujanHa gobpa. Ty cnaga-
jy OnacHOCTW of: HeeKCnnoanpaHUX eKkCrnno3nBHUX cpeacTaBa, Heno3Ha-
TUX EKCNNO3MBHUX cpeacTaBa, HepasnuKoBaka LWKOSICKUX of 6ojeBnx
eKCMNMNo3nBHUX cpeacTasa, Kao WTo je 6uo cny4vaj y KparbeBy y kacapHu
Japuyrbak kaga je nornHyo BogHuk Masen Kpajy n nospeheHo jeqaHaect
BOjHMKA Y €KCnno3nju py4Hor 6auava 3osbe.

e TEeXHWYKO-TEXHOMOLLKE OMNAaCHOCTH, pn3nun n npetTHhe

CaBpeMeHN Ha4yuH 3aTUTEe Of EKCNI03UBHMX CPeAcTBa, Kao U Ha-
YMH NPOU3BOLHE M MOCMOBaka y OBOj 06NacTu, KOPUCTU LLUMPOKY rpaHy
TexHonoruje. NMpu Tome ce Mopa nmaTtu y BUay Aa je edpekTMBHO KOpu-
Where TeXHOrorvje 3axreB BeoMa BMCOKMUX NepdopmMaHcu. To npakTuy-
HO 3HayM Ja je Ha4YMH Ha KOju MocrioBakke Mpu NPOU3BOaHN EKCNNO3NB-
HUX cpefcTaBa KOPUCTU TEXHOMOIMjy eceHuMjanaH 3a oncTaHak n Hanpe-
JaK y CypoBOj TPXKULLIHOj yTakMuUW, jep HeMoryhHOCT aa ce NpucTynu Ho-
BOj TEXHOSOMMjU HEMUHOBHO BOAW Y CTarHauujy unvm HasagoBamwe, J0K, C
apyre ctpaHe, NpUcTyn HOBMM TEXHONOrnjama n nHoealMjama goKasaHo
BOOW Ka MOoOepHU3aLmjn 1 ycaBplUuaBaky eKCnno3nBHux cpencrasa. Me-
AyTUM, Taj NyT Ka ycaBpLUaBaky eKCMro3vBHUX cpeacTaBa MoBe3aH je ca
OpojHUM ¥ BpPnO 030MIBLHMM OMacHOCTMMA, pu3MuMMa U npeTHama.
Ynpago 360r Tora cy npowuecu npoHanaxewa MW oTKpuBaka HeJ03BOSbe-
HUX eKCNITO3MBHUX CpefcTaBa OTeXaHu 1 cBe je Yellha nojaBa HUXOBOr
Kpyjymyapewa, YMMe Cy YrpoXXeHW 4YOBEKOB OMcCTaHaK, CTabunHOCT u
0e306e4HOCT Y epy BUCOKMX TEXHOMOMKja.

360r 6pojHNX 1N BEOMa pPa3HOBPCHUX TEXHOSOMMja Koje ce panugHo
Mehsajy Ha, Takopehun, AHEBHOM HMBOY, Hemoryhe mnx je oBge y LesfivHu
pasMaTtpatu 1 aHanusmpatu. 36or Tora he, Kao TUNUYHKU NpeacTaBHULA
BMCOKMUX TexHonoruja, butn pasmartpanu crnegehu: npovssoana, NpoHa-
naxeke N OTKpUBaHE EKCNI03MBHUX cpeacTaBa, Koju Mory npeacraBrba-
TW OMAacHOCT, PU3MK 1 NPeTHY MO IbyACKe XMBOTE N MaTepujanHa gobpa.
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[pou3eo0r-a eKcriio3usHUx cpedcmea

MpounsBoata eKCnnosMBHUX CPeAcTBa je 0 BenuKor 3Hayaja 3a pas-
BOj NpuBpeae 1 ekoHoMuje jeaHe apkaBe. 300r Tora cBaka Ap)kaea ynaxe
Benuka puMHaHcujcka cpefcTBa 3a MoepHu3auuj)y U ycaBplLuaBaHwe Tex-
HUYKO-TEXHOSTOLLUKOI Ha4yMHa NPOou3BOaH-E€ EKCNIT03UBHUX CpeacTaBa.

Y HaLloj 3eMSbM HaMeHCKa MHOYCTPUja 3a NPOU3BOAHY EKCNITO3UBHUX
cpeacTBa Hanasu ce y komnaHwjama: ,Kpywuk”, BarseBo; ,lMpBa uckpa”,
Bapuy; ,Cnoboga”, Yavak; ,Munax bnarojesuh”, Jlyyanu n ,[pBn napTtu-
3aH”, Yuue. Y 3aBncHOCTU oa noTpeba nocnosawa OBMX KOMMNaHWja u 3a-
pafe Kojy cy ocTBapurne npoaajoM 1 3B030M CBOjUX (PMHAITHUX NPOU3BO-
Aa, BpLUK ce mMoaepHu3aumja npomsBoaHux Kanauuteta. NMotpebe 3a mo-
JepHu3aLmMjoM MallnHa 3a MPOU3BOAHY EKCMMO3UBHUX cpeacTaBa MHOMO
cy Behe oa octBapeHux. 360r Tora CMO, HaXanocT, UMann n BaHpegHe
Joranaje y HaMeHCKUM nHOyCcTpujama 3a NPou3BOAHY EKCMMO3MBHUX cpe-
ACTaBa ca fbyackum rybvumMma n matepujanHim wretama (cnvika 4).

Cniuka 4 — BanpegHu gorahaj y HOYCTpuju 3a Npon3BOAHY EKCNIO3NBHUX cpeacTasa
Figure 4 — Emergency at an ordnance production facility
Puc. 4 — YpesBblyaliHas cMTyaums Ha NPOU3BOACTBE B3PbIBYATbLIX BELLECTB

XpoHONoLWKM cnef Hemunux gorahaja y HameHcKoj MHAYCTpUju 3a
Npou3BOAHY EKCMNNO3MBHUX cpefcTaBa Yy nocriefHnx HEKONMMKO roanHa
n3rnegao je o.ako:

1) 29. maja 2006. rognHe — ekcnnosuja y ,IMpBoj nckpn” y bapuuy

OAHerna je Tpu X1BOTAa, AO0K CY TPU pagHuka nospeheHa;

2) 4. centembpa 2009. roanHe — y 4eTpun CHaxHe ekcnnosuje y ba-
PYTHOM oOferbehy HameHcke wuHayctpuje ,lpBu naptmsan” y
Yxuuy, cegam pagHuKa je norvHyno, a TpuHaecT je nospeheHo;

3) 10. maja 2010. rogmMHe — y AeTOHaUMju Yy HAMEHCKOj NMPOU3BOAHM
,KpywK” y BarbeBy ABa pagHuka cy nakwe rnospeheHa;

4) 27. peuembpa 2010. roguHe — y HM3y ekcnnosuvja y ¢abpuun
,Cnoboaa” y Yauky npuumh-eHa je Benvka matepuvjanHa wreTa;

5) 21. centembpa 2011. roguHe n 25. jyHa 2012. roguHe — y ekcnno-
3vjama y dpabpuum ,Munan bnarojeeuh” y JlydaHnma nospehexmn
Cy pagHuuW.
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[MpBY, Opyr1 1 4eTBPTU Criyvaj U3 HAMEHCKe MHOYCTpuje 3a rnpous-
BOOHY EKCMNNO3MBHUX CpedcTaBa npeacraerbajy gorahaje ca HeratmB-
HUM nocrieguuamMa 360r rbyACKMX XpTaBa U NpudkeHe Benvke matepu-
janHe wTeTe, OOK OoCTanu criydajeBu npeacrtaerbajy gorahaje ca nosu-
TMBHMM Nocneguuama.

lpoHanaxeHwe eKcrno3usHux cpeacmaea

HajnoysgaHunju metoq npoHanaxewa eKChnfo3uBHUX CpedcTaBa je
PYYHW, anu je o4nrneaHo BpIrio Crop, U3y3eTHO pu3nyaH, onacaH v Hano-
paH, jep ocoba Koja ToO pagu Moxe HopmarnHo ga pagu camo 20 go 30
MUHYyTa Npe Hero LWTOo 3aTpaxu ogmop. 36or Tora ce y nocrnegwe Bpeme
3a NpoHanaxewe eKCno3vBHUX CpeAcTaBa CBe BuLIE KOPUCTE TeXHUYKA
cpeAcTBa 3a AeTeKkuujy eKCrno3vBHMX cpefcTaBa (MeTangeTrekropcka
BpaTa M py4yHu AeTEeKTOopy MeTana) y Koja HUCY OAUPEKTHO YKIbYYeHN Jby-
aun. Hajuwe je kopuwheH meToa npoHanaxeha eKCnrio3nBHUX cpeacTa-
Ba JeTeKumjoM cagpxaja meTtana, maga je Mawe NpuMeruB 3a Heme-
TanHa ekcnnosmBHa cpeacTtea. Mlako NocToje pasnuunTe TexHomnorunje ge-
Tekumje meTana, OCHOBHWM KoHUenT je uctu. Kaga ce rnaesa geTtektopa
Kpehe npeko MeTanHe mace, 4eTEKTOp pearyje Ha NpOMeHY MarHeTcKor
nosrba. TO MHULMpPA YyjHXU CUTHAN Koju ynosopasa onepartopa. [okpeTa-
HEeM rnaBe [eTeKkTopa Hanped-Hasad v neBo-AeCcHO, fokauunja ce Moxe
OrpPaHNYUTN Ha HEKONUKO LeHTMMeTapa. Ann, CBU AEeTEeKTOpPU KOju ce Ko-
pucTe 3a OTKpMBaHe eKCMNMOo3MBHUX CpeAcTaBa MMajy u3BecHa orpaHu-
Yyeksa, LITO NnoBehaBa onacHoOCT, pU3uK U NpeTwy o Moryhe nojase ege-
KaTa eKkcnnosuje eKCrnno3nBHUX cpeacTaBa.

lMocToje ABa OCHOBHa HefdocTaTKa CBOjCTBEHA CBMM PYYHUM [eTek-
TOpMMa eKCno3MBHUX cpeacTaBa: HeMOryhHOCT Aa nNpoHany HeMeTanHo
cpeacTBo M HeMoryhHOCT da pasfukyjy ekcrnnosvBHO CPeAcTBO Of Me-
TanHux oparmeHata. OHn mory reHepucatn 100 go 1000 naxHux curHa-
na 3a CBakO peariHO eKCMNMo3nBHO CPeAcTBO, LUTO 3HaAYM yTpoLlak Bpe-
MeHa u rybuTak koHueHTpauuje. [letektopmn ce mory nogecutu ga byay
JOBOSBHO OCETIbMBU [a OeTekTyjy npeameTe Koju cagpXe M Hajmawe
KONMYMHe MeTana. BpemeHoMm cy ce pasBujany NNacTM4HU ekcnnoaunsu®
ca Bpro mMaro MeTanHux gernosa, na ux getekropMma metana Huje Mory-
he npoHahu. Pa3BojeM XxeMujCKnx ynarbaya Hu HajMaku Aenosu ynarsa-
4Ya Hucy mopanu ga 6yay metanHu. 360r oBUX OorpaHuyera geTekropa
EKCMMo3MBHUX CpefcTaBa, ONacHOCTU, pU3MLM N NpeTHE 0 Nnojase eqdoe-
kaTa ekcnnosuje cy Behu (Radovanovi¢, Blagojevi¢, 2010).

8 MnacTuuHM ekcnnosms je ekcnnoaue Cs KoM je Hajjaun eKkcrnoans 21. Beka U CRyXM 33 yHU-
wraBawe Behux objekaTta M rbyan y HMMa, a OBMYHO Ce aKTUBMpa ENEeKTPOHCKUM -
JeToHaTopMMa Kao LUTO Cy: caT ca anapMoM, akymynaTop ca xuuama i ap.




Kpujymyaperse ekcrno3usHux cpedcmasa

lMpaBoBpeMeHUM OTKpMBaH-eM EKCMO3NBHUX CpeacTaBa cnpeyasa
ce HbNX0BO Kpujymuyapere ns Bojcke Cpbuje. 3a oBy cBpxy kopucTe ce
peHareHckn ypehaju ca moHuntopom. OHM Cy BeOMa BaXXHW 3a paHO OT-
KpvBare eKCMnio3vMBHUX cpeacTaBa, Te Tako MMajy BaXHO MEecTo y Cu-
CTEMY 3alUTUTE 0of yrpoxaBawa 6e36egHoCcTM Sbyam u nmosuHe. OBae
ce Hehemo GaBuTn npuHUMnMMa paga osux ypehaja, seh hemo ce ycwme-
pUTK Ha TeXHWYKA orpaHuyersa Koja je moryhe ga ce ncnoroe un omoryhe
Kpyjymyapehe eKCrnno3mBHUX cpeacTaBa Yy Heo3BOSbeHe CBpxe (3a Te-
pOpUCTMYKe Hanage, AuBep3nje, caboTaxe UNU ocTBapeHe HeKUx Apy-
rmx uurbeBa). Tpeba Harmacutu ga peHareHcku ypehaj ca MOHUTOPOM
Huje ceemMoryh 1 3aTto NOCToje MHOra TexHuyka orpaHuyera. OrpaHude-
Ha Cy Maka YKONuKo je ypehaj caBpemeHuju. YBek Tpeba umatum Ha ymy
Aa je Heka cTBap CTBapHO nperrnedaHa oHAa Kaga je AetarbHO U py4yHO
ncnmnTaHa, nNpu Yemy je peHareHcku ypehaj ca MOHUTOPOM camo NOMOhHO
cpenctso. Takohe, HMje yBek moryhe U3BpLUXUTY geTarbaH nperneq peHa-
reHckum ypehajuma ca MOHUTOPOM 360r BENMKOr NPOTOKa SbyAn Ha noje-
AVNHUM MecTuMa, 360r Yera ce CBaku NpTrbar He oTBapa, WTo nocebHo
gonasu 0o u3paxaja kaga y orpaHudeHoM BpeMeHy Tpeba npernegatu
Behy KONnYnHy cTeapw.

3a cnpevyaBame Kpujymyapera eKCrnfio3nBHUX CpeacTBa Moxe ou-
TV Npobrem 1 Tymayerwe peHareHcKor cHMMKa. Hekag je To cacBum jen-
HOCTaBHO, jep eKCMMO3NBHO CPeaCcTBO MOXe BUTM NOCTaBIibLEHO Y Hajno-
BOSbHMjM NOMOXaj 3a Npeno3HaBawe. Y NpTrbary Hema HUKakeor apyror
cagprkaja n ce je jacHo. MehyTuM, YKONKUKO je npTrear NyH pasnmuymTnx
npegmeTa, pasnuuuTe BeNMYUHE U of pasnuyuTor matepujana v kaga
ce npeameTn npeknanajy unu, jow rope, Kaga Cy pacTaBibeHM Ha ca-
CTaBHe AenoBse, oHAa je moryhe ekcnnos3nBHa cpeacTBa Nnako MpoKpu-
jymMyaputn, WTO roBopu ga He Tpeba HuwTa npenyctutu cnydajy, Beh
cBaku cymwuB npeameT fobpo nposeputn u 1o BU3yenHo (Radovano-
vi¢, Blagojevi¢, 2010).

Ocmane mexHU4YKo-mexHOJIoOWKe ornacHocmu, pusuyu u ripemmbe

Y ocTane TeXHUYKO-TEXHOMOLIKE ONaCHOCTU, pU3nke 1 npeTke cna-
0ajy cBe ocTane onacHocTW of nojaBe edekata eKcnrosnje ekcnosme-
HUX cpeacTaBa Koje NPOoY3pOKyjy TEXHUYKWU ypehaju n buxoBa MHCTan-
aumja. Ty cnagajy onacHOCTM of: HeucrnpaBHE FPOMOOpPaHCKE WHCTa-
nauuje, nnvHcke 6oue, BapHuUe Koja HacTaje of ypehaja 3a 3aBapus-
arbe, MallMHa 3a NPOM3BOAHY EKCNII03NBHUX cpeacTaBa MU o4 CBUX OpY-
rmx ypenaja koju mory ga nsasoBy edekaT ekcnnoauje Kog eKCnio3anBHNX
cpeacrasa.
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OuerusaH-€ HUBOaA orlacHocmu, pusuka u ripemmu

OuemnmBare HMBOA ONACHOCTU, PMU3UKa U NPeTHN o4 edekaTa ekc-
nnosuje eKCnno3MBHNX CpeacTaBa NpeacTaBrba YCNOB 3a 04J1yKy O TOMe
KOje onacHOCTW, pusnke 1 NpeTwe Tpeba pasmatpaTn n y kKojoj mepu. Y
HEKMM YCINOBMMA, aKo je OLeHa HMBOA OMacHOCTU, PU3nKa U NpeTHN o4
edekaTa ekcnnosnje ekcrnno3nBHUX CpeacTaBa Mana, MoXe Hac BpaTu-
TV Ha NPETXOLHO NUTake UMK, ako je OLeHa Bemnvka, MoXe Hac BOAUTU
Ka o4nyum Aa ce onacHOCT, PU3MK U NpeTHa o4 edpekTa eKkcrnnosnje ekc-
NNO3MBHUX CpeAcTaBa He ybnaxasa HM Ha Koju ApYrM Ha4YMH OCuUM npea-
y3MMakeM KOHKPETHUX Mepa 3a hUXOBO eNMMUHUCAHE.

Y kojoj mepu Tpeba pasmaTpaTu oNacHOCT, PU3NK N NPeThY o4 edbe-
KaTa eKcnnosuvje ekcnro3nBHUX cpeacTasBa 3aBucuhe of uspadyHator
HMBOA ONACHOCTN, pU3nKa U NpeTHe o4 edpekaTa ekcnnosmje ekcnnosme-
HWUX cpeacTaBa.

HwnBo onacHocTn, puaunka u NpeTwe o4 epekaTta ekcnnoaunje ekcnno-
3MBHUWX CpefcTaBa MOXe ce u3padvyHatu npema cnegehem obpacuy: H =
B x I, npu yewmy je:

B — BepoBaTHOha Aga onacHOCT, pu3MK unu npethka o moryher
yrpoxaBarwa 6e36egHOCTV fbyauM M MMOBUHE Of, edhekaTta ekcnnosuje
€KCNNo3BHUX CpeacTaBa pe3ynTtupa HeratvBHum gorafajem. lMNpepcra-
B/fba KOMOMHaUMjy y4ecTanocTu AellaBaka OnacHOCTU, pusnka v npet-
H€ N ParMBOCTU Y OLHOCY Ha OMACHOCT, PU3MK 1 NPeTHY, a 3padvyHaBa
ce npema obpacuy : B=Y #P, rge je:

e Y — yyecTanocT unu ppekseHuMja gellaBama, nojaBrbnusana, of-
HOCHO NOHaBIbaka OMACHOCTU, pU3UKa U NpeTwe o4 Moryher yrpoxasa-
Ha 6e3b6eqHOCTU Fbyan N MMOBUHE O echekaTa ekcnroanje eKcnnosme-
HUX cpefcTtaa y Bojcum Cpbuije;

e P — pamunBOCT UnNmn oceTrbLMBOCT Ha OMacHOCTU, PU3KK U NMpeTHe,
OAHOCHO npefcTaBba NocTojehe crarwe 3alTuTe Koje npenysmma Bojcka
Cpb6uje og moryhe nojaBe ecbekarta ekcnnosuvje ekCnno3nBHUX cpeacTaBa.

— N — nocneguue unu egekaT Koju HeratueaH gorahaj uma Ha Boj-
cky Cpbuje koja Tpnu matepujanHe u Fbyacke rybutke og edekaTta ekc-
nrosnje ekcnno3nBHUX cpeacTaBa, a MaHudecTyje ce Kao BenudmnHa ry-
OuTka (WTeTe) y 04HOCY Ha BaXXHOCT pagHe OKONMWHE M u3padyHaBa ce
npema obpacuy: N = W #K, rge je:

e LI - wTeTa, BpegHocT, BenuumnHa owTtehewa MmoBuHe Bojcke
Cpbwije, ogHocHO HeraTmBaH forahaj koju je nsassao edekaT ekcnnosuje
eKCnno3nBHOr cpeacTea Ha ogpeheHoM NpocTopy M OCTaBMO nocrneauue;

e K — KpUTMYHOCT, NpecygHOCT unu BaXXHOCT nmoBmHe 3a Bojcky Cp-
Oujy 3a Kojy je HeraTuBaH gorahaj koju je n3asBao edbekat ekcnnosuje
eKCMMo3nBHNX cpeacTaBa Ha ogpefeHOM NpPoCcTopy OCTaBMo nocrieguue.
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Ha 6n ognyka 6una BanugHa v noctojeha BpLUEHO je n3padyHaBar-e
HMBO OMacHOCTW, pU3nKa 1 NpeThK of edekata eKkcrrosumje eKCrno3vBHUX
cpenctasa y Bojcum Cpbuje n To Ha OCHOBY NPETXOAHE aHanmse 1 Nocroje-
her obpacua 3a n3pavyHaBake CTeneHa OnacHOCTU, pyU3nka 1 NpeTHW.

HnBO onacHoCTU, pu3unka 1 NpeTn 04 eekaTta ekcrnnosuje ekcno-
3uje eKCnno3nBHMX cpedcTaBa pavyHa ce Ha cnefehun HaunH:

— YyecTanocT — HajBMLIN CUCTEM KOju Tpnu nocrneauue of edekaTa
eKcnnosuje ekcnno3nBHUX cpeacTasa je Bojcka Cpbuja, a yjeaHo je n kao
WHCTUTYyUMja OAroBOpHAa 3a y4ecTariocT OBMX rojaBa, Koje Mory ga ce
CTeneHyjy kao: 1 — Bpno peTko, 2 — NOBPEMEHO, 3 — YeCTo, 4 — NPETEXKHO
n 5 — Beoma 4yecTto. Ha ocHOBY npeTxogHOr aHanuamparwa OnacHOCTH,
pusMka N npeTwe of edekaTa ekcrnrosunje eKCnno3vBHUX cpeacrtasa,
y4ecTanocTu Unu noHaBIbake ONacHOCTU, pusmka 1 npeTwun o moryher
yrpoxaBawa 6e36egHOCTV fbyauM M MMOBUHE Of edekaTta ekcnnosuje
eKCnno3mBHUX cpeactasa y Bojcunm Cpbuje y nepuogy on nocrneghunx
ocaM rofiHa cTeneHyje ce ca 4 — NPeTexHo;

— PawbuBoOCT — HajBuLM cUCTEM Koju Tpnu nocrneauue of edekarta
eKcnnosuje ekcnno3nBHuX cpeacTasa je Bojcka Cpbuje, a yjeaHo je n kao
WHCTUTYUMja O4roBOpHa 3a pawMBOCT UM OCETSbMBOCT Of OBUX MojaBa
Koje Mory fia ce cTerneHyjy kao: 1 — Bpno Benuka, 2 — Benvika, 3 — cpef-
ba, 4 — mana u 5 — Bpno mana. Ha ocHOBY NpeTxoaHOr aHanuaupawa
OMacHOCTU, pu3nKa 1 NpPeTHU o edrekaTa ekcnnoaunje nocrojehe crawe
3awTute oA moryher yrpoxaBawa 6e36efHOCTU IbyAM U UMOBWMHE Of
edoekaTa ekcnnosuje ekcnmno3nBHMx cpedcrtasa y Bojcun Cpbuje y nepu-
o4y OA nocreaHux ocaM rogMHa MoXe [a ce CTeneHyje ca 2 — Benvka;

— BepoBaTtHoha fa onacHOCT, pu3uk 1 npeTka of edoekata ekcniosn-
je pesyntupa HeraTMBHuUM JorahajemM, MoXe ce cTeneHoBaTu Ha criegehu
HauuH: 1 — peTko, 2 — Mano BepoBaTHO, 3 — yMepeHo BepoBaTHO, 4 — BEpO-
BaTHO U 5 — ckopo curypHo. Ha ocHoBy KoMGuHaumje ydyectanoctu (oue-
HEH oueHOM 4) 1 parMBOCTU (oLeHeHo oueHom 2) (B = Y # P) BpegHocT
BepoBaTHohe Aa OnacHOCT, PU3NK U MpeThy of edpekaTa eKCrrosuvje eKc-
NMo3NBHUX CpeacTaBa pesynTupa HeraTuBHUM gorahajem je 4 — BepoBaTHO,
LUTO je HeNoBOrbLHO 3a 6e3beaHOCT rbyan U MMoBKHe (Tabena 1);

Tabena 1 — KombrHauuje y4ectanocti u pamusocTu
Table 1 — Combinations of frequency of occurrence and vulnerability
Tabnuya 1 — CooTHOLLEHVE YaCcTOThbl UHLMAEHTOB U PaHEeHWI

PAHSUBOCT | Bpno Benuka | Benvka | Cpegtba Mana |Bpno mana
YYECTANOCT 1 2 3 4 5
Bpno petko 1 3 2 1 1
[MNoBpemeHo 2 4 3 2 2 1
Yecto 3 5 4 3 2 2
[MpeTexHo 4 5 3 3 3
CranHo 5 5 5 4 3 3
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— lWWTeTa — mepa owTehewa pagHe OKOMMHE Ha KOjoj Ce Hanase eKkc-
nno3vBHa cpeacTBa Moxe BUTU n3paxeHa pasnuUuMTuM cteneHuma: 1 —
Bpfio Mana, 2 — mana, 3 — cpegmwa, 4 — Benuka n 5 — Bpno senuka. o-
cne HM3a ekcnnosuvja ekcnnosnBHMx cpegctasa y Bojcum Cpbuje koje cy
ce Jecurne y nocnegwnx ocam rogMHa, CMpTHO je cTpagano neTHaecTto-
po fbyan, Nakile n Texe pareHo negeceT U Npy TOMe je NpuynkeHa Be-
nvKka MaTepwujanHa wwTteTa, Tako Ja Ha OCHOBY OBMX nogaTaka pesynrtaT
LWITETHMX goranaja je 4 — Benuka;

— KpuTuU4HOCT — Mepa BpegHOCTU UM BaXXHOCTM NPOCTOopa Ha Ko-
jeM je goLno 4o nojaBe eKcnnosuja ekcrnio3uBHUX cpefcTaBa 3a UHCTU-
Tyumnjy kao wro je Bojcka Cpbuje, Moxe OGUTU m3paxeHa pasnuyunTum
cteneHuma: 1 — BpJio Benuka, 2 — Benuka, 3 — cpegwa, 4 — mana n 5 —
BpNo Mana. Ha npoctopy Ha kojeM je JowWno A0 fnojaBe eKkcnnosuvje ekc-
NNo3MBHUX CpeAcTaBa CTBapajy ce BENUKM MatepujanHm rydbmum Koju mns-
NCKyjy Benvka pmHaHcujcka cpeacTtBa 3a 0GHOBY, ann OHW HEMajy UCTY
TEXMHY Kao 1 rybuum rbyackux xxmeota. CBaka maTepujanHa wteta Mo-
Xe Ja ce HagoKHaau, AOK rbyAcKe XpTBe He MOory Aa ce BpaTe, Tako Aa
j€ Ha OCHOBY OBUX YNH-EHULA PE3YNTAaT KPUTUYHOCTU 2 — BENUKA;

— Mocneauue — BpeQHOCTU Koje NpeacTaBrbajy HeratmBaH gorahaj
ocTaBrbajy nocneguue Ha Bojcky Cpbuje Kao HajBULy MHCTUTYUMjY Koja
TpnnM mMatepujanHe n rbyacke rybutke og edekaTta ekcrnnosmje ekcnno-
3MBHUWX CpefcTaBa, a OHe ce MOry cTeneHoBaTu Ha criegehun HauuH: 1 —
BpN1O Nnaka, 2 — naka, 3 — cpegmeTeLlka, 4 — Telwka u 5 — nspasmnto Te-
wka. Ha ocHoBy koMbuHauuje wreTe (oueHeHe ca OLEHOM 4) N KpUTUY-
HocTu (ouerbeHe ca oueHom 2) (M = W # K) pobuja ce BennymHa 3a no-
cneauue Koje HacTajy o4 edekata ekcnnosuvje ekcrnsio3avBHUX cpeacTasa
N OHa je 4 — TellKa, LITO je HeNoBOSbHO 3a Bojcky Cpbuje (Tabena 2).

Tabena 2 — KombuHauuje WUTeTe U KPUTUHHOCTM
Table 2 — Combinations of damage and criticality
Tabnuya 2 — CooTHOLLEeHMe yuepba N KPUTUHECKUX CUTYaLMi

KPUTUYHOCT
Bpno Benvka| Benuka Cpegwa | Mana | Bpno mana

WTETA

1 2 3 4 5
Bpno mana 1 3 2 1 1 1
Mana 2 4 3 2 2 1
Cpeama 3 5 4 3 2 2
Benvka 4 5 3 3 3
Bpno Benuka 5 5 5 4 3 3
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Y ogHocy Ha gobujeHe BpegHOCTM BepoBaTHohe M nocneguvue, HUBO
ONacHOCTU, pusMKa W npeTwe of edekaTa ekcnrosunje eKCrnno3MBHUX
cpefcTaBa cBpcTaBa ce y crnegehe kateropuje:

e BPJIO Mara onacHOCT, pU3UK 1 NpeTHa, 3aHemapsrbnsn (H =11 2),

e Mana onacHoOCT, pu3uk 1 npethwa (H = 3, 4 n 5),

e YMEpPEHO BefMKa OnacHoCT, puank n npetwa (H =6, 8 n 9),

e BeNMKa onacHocT, pu3uk u npetwa(H = 10, 12, 15 un 16),

e 13pa3nTo BeNuKa onacHocCT, pu3nk u npethwa (H = 20 n 25).

lMpouereHn onacHoCTK, PU3NLKM U NpeTke ce, NpemMa OaToj Kater-
opujun, mory cepctatn y npuxeatiemse (H =1, 2, 3, 4 un 5) n Henpuxea-
TemBe (H=6, 8,9, 10, 12, 15, 16, 20 n 25).

Tabena 3 — lNpownssoa BepoBaTHOhe 1 nocneauue
Table 3 — Product of likelihood and consequences
Tabnuua 3 — KoadhpmumeHT BeposiTHOCTU 1 NocneacTsmmn

MOCNEAMUA
Bpno naka | Naka | Cpeawe-Tewka | Telwka y13pasuto
Tellka
BEPOBATHOTRA 1 5 3 4 5
PeTtko 1 1 2 3 4 5
Mano BepoBaTHO 2 2 4 6 8 10
YMepeHo BepoBaTHO 3 3 6 9 12 15
BepoBaTHO 4 4 8 12 20
CKkopo curypHo 5 5 10 15 20 25

Mpema gobunjeHomM pesynTaTy Ha OCHOBY Npou3Boda BepoBaTHohe n
nocneguue (H = B x 1), HMBO onacHocTuW, pusnka n npeTkwe of edekata
€eKCNNo3uvje eKCnno3nMBHMUX CpencTaBa je BEeNUKN U HUje NpuxBaTibuB 3a
Bojcky Cpbuje koja Tpeba 036urbHO ga ce nosabasm oBMM npobremom
(Tabena 3) (Kekovié, et al, 2010, pp.250-253).

Pesyntatn nctpaxmeawa n guckycuja

Y cknagy ca npegMeToM U LUnrbeBMMa UCTpaxnsara, Kao U 4oCTyn-
HUM WHOpMaLMjama, y OBOM pagy noctaeBibeHa je xunotesa (http://-
www.ef.uns.ac.rs/Download/metodologija_nir/12%20hipoteza%20istrazi-
vanja.pdf): npoueHOM cBake NoTeHLMjariHe ONacHOCTU, pu3mka U NpeTHe
cMmakyjy ce unu ybnaxaeajy nojaBe edekata eKCcnnoaunje ekcrmo3mBHUX
cpeactaBa y Bojcun Cpbuje n Tume ce nosehasa HMBO 3alUTUTE XUBOTA
n 3apasrba fbyan, MatepujanHux gobapa n YoBekoBe cpeauHe.
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Pesyntatn uctpaxusara Cy rnokasanv fa je nocrasrbeHa xurortesa ge-
NMMWYHO TayHa, jep npoueHa 6e36eqHOCHe YrpOXEHOCTU rbyan U UMOBUHE
o4 edhekaTa ekcrnnosuje ekCrrosnBHUX CPeacTaBa He MoXe Y NOTMYyHOCTU Aa
noseha 6e36eqHOCT rbyan M MMOBMHE, anu 3aTo MOXe Aa AornpuHece npa-
BUITHUM NpouenvBakeM ogpeheHe cutyauvje n ga y AaTtoM TPeHyTKy no-
MOrHe Yy ofyuMBamy Kako 6u ce cmamuna nojasa edpekarta ekcnnosnje exkc-
nno3unBHMX cpeacraea y Bojcum Cpbuje (http://gimza.edu.rs/novosti/?p=234).

JonpnHoc oBor paga cacToju ce y Hay4HOj AecKpununju nocTtojehmnx
3Haka, Kao M MAEHTUMMKOBaWY U aHanuanpawy CBUX NOTEHUMjanHUX
ONacHOCTU, pusMKa W npeTu of edekaTa ekcnrosnje eKCrnro3vBHUX
cpeactaBa y Bojcum Cpbuje, wto 6m nmano 3a nocneguuly noamsarbe
HMBoOa 6e3bedHOCHE 3alTUTE NUUAa N UMOBMHE o rybuTaka ycneg noja-
Be edhekaTa eKcrnsiosmje ekcnno3nBHUX cpeacrasa.

MponncaHa npasuna Koja perynuily YyBarwe U ogpxaBaHe eKCrro3us-
HUX cpeacTaesa HegoBOSbHO ce nowTyjy. OppkaBam-e je olle, a ekcrmo-
31BHa cpeacTBa Cy 3actapena, LWTo je 4OBOAWIO A0 MHUMAEHTHUX cuTyaumja
n Hecpeha ca TparmyHum ucxogom. CaHaumje nocne ekcrnoanja ekcniosne-
HUX cpefcTaBa 3axTeBajy oapefeHe (pmHaHcujcke nsgaTtke koju ontepehyjy
Oylet Penybnvke Cpbuje, 360r yera ce jaBrba notpeba 3a cee Behum ynara-
HEM Y KOHLENT npoueHe 6e3beaHOCHe YrpoXXeHOCTU Sbyau U MMOBWUHE Of
edpekaTta ekcnnosauje ekcnio3neBHNX cpeacraea y Bojcum Cpbuje.

3akrbyyak

Bojcka Cpbuje KopuCTK eKCnno3nBHa cpeactaBa pagn ovyBawa He-
3aBWCHOCTW, TEpUTOPUjariHOr MHTerpuTeTa U CyBepeHuTeTa 3emMibe Of
OpYXaHor yrpoxaBara Crnosba, YMmMe AOMPUHOCK javyary HauuoHanHe
6e3begHocTn. Mopen TOra, KOPUCTU MX M 3a NOoTpebe HaMeHcKe MHAY-
CTpuje, YiMe JOMNPUHOCK jadamy npuBpene U ekoHomuje y 3emrbm (http-
:/lIwww.fb.bg.ac.rs/download/Download/Zakon%200%20odbrani.pdf).

Ekcnnosuvje ekcnnosvMBHUX cpedcTaBa Yy HaMEHCKOj MHOYCTpuju 3a
NPOM3BOAHY EKCNNO3UBHUX CPeacTaBa, CknagvwTtuma ybojHux cpecta-
Ba, KacapHama 1 Ha NonuroHnma 3a obyKy BOjHUKa, yno3opaBajy Ha Heorn-
XOAHOCT YKIby4MBaHa CBMX PacrorioXUBMX pecypca Kako 6u ce oBaksu
poranaju y Bojcum Cpbuje cBenm Ha MMHMMYM, a KOju 3a nocneguuy umajy
ryouTKe y FbYACKMM XMBOTMMA U MMOBUMHKU. OBKM gorahaju cy TpajHor Ka-
pakTepa 1, y nocnegwe Bpeme, cee BuLle 3abpurbaBajy u Bojcky Cpbuje,
O[HOCHO 3axTeBajy afeKBaTHe Mepe 3a peluaBare OBaKkBux gorahaja.

OnacHocTn of edpekata ekcnnoauje eKCnro3vBHUX CPeacTaBa, eBUOeH-
TUpaHe y NPeTXoAHOM Nepuoay, ykasyjy Ha TO Aa MOCTOjM Benvka BepoBa-
THoha fga he ce nNoHOBO jaBuTK y ByayhHOCTY, LWITO MMANMUMPa HEONXOAHOCT
npeay3vmara Mepa kako 61 ce HUXoBa y4ecTarnocT CManuna unm noTrnyHo
enuMmuHucana. MNotpebHo je ga ce ceakom npunagHuky Bojcke Cpbuje obe-
36ean KOHTUHYUTET 6e36eaHor (PyHKUMOHWUCaHa Y PagHOj CpeavHu U3 Kojer




ce pasBujajy npouecu mnarpagwe creapHor ocehaja 6e3begHocTv, a nopeq
Tora Tpeba 06e36eamTn 1 3gpaBy XKMBOTHY CPeaunHy 3a cse rpahaHe Peny-
6nvke Cpbuje koju XuBe y HenocpeaHoj 6rnm3mHN NpocTopa rae nocToju no-
TeHUMjanHa onacHocT aa gohe o nojaese edpekara ekcrnnoanje ekCnno3uBHNX
cpenctasa (http://www.paragraf.rs/propisi/zakon_o_radu. html).

AKO XenMmo [a OnacHOCT, PU3UK U NpeTy 04 edpekaTta ekcnrosnje
€KCMNMNo3MBHUX cpefcTaBa yonaxXmmMo UM CMakMMO Ha HWXKW HUBO 3a ne-
puvoa Koju npeactoju, a camum TuM M nosehamo 6e36eaHOCT rbyau u
UMOBMHE Of MnojaBe edpekaTa eKCnro3nje eKCnro3MBHUX cpeacTaBa Y
Bojcun Cpbuje, notpebHo je amsajHupatu cTpaTtervjy 3a enMmMmuHucat-e
unu yonaxasare 6e36e4HOCHE YrpOXEHOCTU Ibyan U UMOBUHE of edbe-
KaTa ekcnnosnje ekcnmo3mBHMX cpepcrasa y Bojcum Cpbuje, o yemy he
O1TK peun y HekoM o HapegHux 6pojesa vaconuca.
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MPOIMHO3 YIPO3bl BE3OMNACHOCTU HACENEHMA A
NMYLLECTBA OT NOCNEACTBUW B3PbLIBA OMNACHbLIX BEWECTB
B BOOPYXEHHbIX CUJTAX PECIMYBJIMKN CEPBUA

Hesin C. CTosiHoBWY, BoopyxeHHble cunbl Pecnybnuku Cepbus,
4. 6pyraga NnexoTHbIX BOWCK, I. BpaHbe

OBJNACTb: oxpaHa okpyxatoLLlel cpefbl
B[O CTATbW: npodeccroHanbHas ctaTbs
A3bIK CTATbW: cepbckuin

Peswome:

Llenbto OaHHO20 uccredosaHUs 18/155€mcsl 803MOXHOCMb rpedy-
cMompemb cobbimusi, Ha OCHO8aHUU cbopa Kak MOXHO 60/1bWeza0o KO-
nudecmea penegsaHmMHbIX OaHHbIX O MoOMeHyuabHOU onacHocmu, pu-
CKax u yepose be3ornacHocmu om rociedcmeuli 83pbiea 83pbigHambixX
sewiecms 8 BoopyxeHbix cudax Pecrnybniuku Cepbusi.

OcywecmerneHue rnnocmasrneHHbIx yesnel uccriedosaHusi mpeby-
em NpuMEeHeHUsT coomeemcmeayruUx Memooo8 U MexHUK Mpu 03Ha-
KOMJ/IeHUU € OaHHbIMU U U3YYeHUsI meopemuyeckux U Mpakmu4yeckux
peweHul, a makxe rnPUHAMUs Ho8bIX peweHul rno npedomepau,eHuUo
0aHHbIX pobrem.

B uccnedosaHuu npumeHeHsb! criedyrouiue HayYHble Memoobl:

cpasHuUmersnbHbIl mMemod, aHasnu3 codep xaHusi U ro3u-
muesucmckul memod.

LaHHoe uccnedogaHue oceewaem rpobrembl 8 obriacmu oxpa-
Hbl mpyda u okpyxarouwieli cpedbl, 803HUKarOWUe npu yepo3ax beso-
nacHocmu om passnuydHblx cybbekmos, nubo cobbimul. Ha ocHogaHuu
ux eblsierieHUs1 ornpedesieHbl nomeHyuarnbsHble 8UObl yepo3, Kak Ons
HacesneHusl, mak u umywecmsa, om rocnedcmeuli 83pbisa 83pbleya-
mbix sewiecme 8 BoopyxeHHbix cunax Pecrniybnuku Cepbusi.

lNpu nodpobHom aHanuse umerowuxcs OaHHbIX O NomeHuuarib-
HbIX 8udax yepo3 Orid HaceneHus u umyujecmea om nocriedcmeull 8bl-
3pbiga 83pbl8YaMbIX B8eECMS8, BbIsI8/IEHbI 8CE€ OmpuyamersibHbie U
Mos10XXumeJsibHble CMOPOPOHbI rociedcmeuli 83pbiea.

lMpusedeHHbIl 8 cmambe aHasu3 ypo8Hs y2po3bl Onsi HacerneHusi
u umywiecmsa om rocsiedcmeuli 83pbiea 83pbigHambix sewecms da-
em 803MOXXHOCMb orpedenume 8udbl y2p0o3 U MPUHSAMb 0BOCHO8aH-
HbI€ peuweHusi nomepam ux rnpedynpex0eHus.

KrniioueBble crioBa: onacHoCcMmb, yeposa, npocHOo3, golicka, puUCK,
83pbi84Hamsbie sewecmea.

ASSESSMENT OF THE SECURITY RISK TO PEOPLE AND
PROPERTY FROM ORDNANCE EXPLOSION EFFECTS IN THE
SERBIAN ARMED FORCES

Dejan S. Stojanovi¢, The Army of Serbia, 4" Army brigade, Vranje
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Summary:

The research goal is to enable prediction of events in the
incoming period on the basis of a large number of collected relevant
data that may represent a potential risk and the danger of ordnance
explosion effects in the Army of Serbia. The realization of the
objectives of the research requires the use of appropriate methods and
techniques for dating and study of existing teoretical and practical
solutions as well as proposing new ones in the areas of interest.
During the research, the following scientific methods were used:
comparative method, content analysis and positivist method.

The investigation has covered situations which may arise at
workplace due to various threats caused by both the human factor and
chains of events, followed by the identification of potential forms of risk
to people and property by ordnance explosion effects in the Army of
Serbia. The collected data on potential forms of endangering people
and property by ordnance explosion effects were analysed and their
positive and negative consequences were discussed. The levels of
safety risks to people and property from ordnance explosion effects
are assessed and decisions are made about the forms of threat and to
what extent they will be dealt with in the future.

Assessment of the safety risk to people and property from the effects
of ordnance explosions

The assessment of the safety risk to people and property from the
effects of ordnance explosions comprises a theoretical treatment of
certain procedures or stages which are successively connected,
interdependent and which concern the whole Army of Serbia. On the
basis of their analysis, decisions will later be made to ease or eliminate
hazards, risks and threats from the effects of ordnance explosions in
the Army of Serbia.

This involves the following procedures or phases for treating such
hazards, risks and threats:

— defining the problem of the effects of ordnance explosions;

— identifying potential hazards, risks and threats;

— analysing potential hazards, risks and threats;

— evaluating the levels of potential hazards, risks and threats.

Defining the problem of ordnance explosion effects

Defining the problem arising from the effects of ordnance
explosionsrepresents an overview of all the problems that may arise in
the Serbian Army due to possible occurrence of ordnance explosion
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effects. Problems that affect the probability of occurrence of hazards,
risks and threats of the effects of explosions of ordnance in the Serbian
Army are defined on the basis of factors that can cause them:

— human factor with the intention to cause an event with harmful
consequences caused by foreseeable or unforeseeable events.

— certain events or occurrences due to accidents or force majeure
which pose a risk to the safety of members of the Army of Serbia.

Identifying potential hazards, risks and threats

Identifying potential hazards, risks and threats was done on the
basis of all relevant and updated information gained from the study,
namely:

— space hazards, risks and threats, including: area security, area
safety, space conditionality and other space hazards, risks and threats,

— human hazards, risks and threats, including: education, respect
the rules and regulations, injuries and other human hazards, risks and
threats,

— explosive hazards, risks and threats, including: obsolete
ordnance, prohibited ordnance, damaged ordnance and other
explosive hazards, risks and threats,

— tehnical - technological hazards, risks and threats, including:
detecting ordnance, ordnance production , ordnance smuggling and
other tehnical - technological hazards, risks and threats.

Analysis of potential hazards, risks and threats

Potential hazards, risks and threats of ordnance explosion effects
are analysed based on reviewed data collected from previously
identified hazards, risks and threats as well as their negative and
positive effects. Consequences can be determined based on the
outcome of an event or series of events, ie, on the basis of available
information, known data and events. Negative consequences occur in
cases where the outcome of each event involving ordnance as the
main cause is most frequently disastrous, and positive effects occur in
cases in which disaster is avoided and the safety of people and
property is not threatened to a greater extent.

Assessment of the level of potential hazards, risks and threats

Assessing the level of potential hazards, risks and threats of
ordnance explosion effects is a prerequisite for determining which
hazards, risks and threats should be considered and to which extent,
depending on the calculated levels of potential hazards, risks and
threats of the effects of ordnance explosions.

The level of hazards, risks and threats of the effects of ordnance
explosions can be calculated using the following pattern N =V x P.
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According to the results based on the product of probability and
consequences (N =V x P), a high level of hazards, risks and threats of
the effects of ordnance explosions is not negligible for the Army of
Serbia, and should be seriously addressed.

Conclusion

Ordnance explosions in ordnance production facilities, ordnance
warehouses, barracks and military training grounds point to the neces-
sity to apply all available resources to minimize such events which re-
sult in losses of human lives and property. Since they have occurred in
the previous period, there is high likelihood that they may occur again,
which implies that prevention measures must be taken to reduce or
eliminate them completely.. Each member of the Army of Serbia
should be provided with continuously safe working environment; in ad-
dition, it is necessary to provide healthy environment for all citizens of
the Republic of Serbia.

In order to reduce hazards, risks and threats of ordnance explo-
sion effects to a lower level and thus increase the safety and security
of people and property in such occurrence, in the Army Serbia, it is
necessary to design a strategy to eliminate or mitigate the safety and
security risks to people and property from ordnance explosion effects
in the Army of Serbia.

Key words: hazards, threats, assessment, army, risk, explosives.
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Caxemak:

Y pady je npukaszaHo mecmo u yrnoza Bojcke Cpbuje y obe3behe-
oy yOeca u3a3eaHux ornacHUM Mmamepujama. OnucaHo je oyHKUUOHUCa-
e obesbehera Kpo3 rnpedysumMar-e Mepa KOHMpOose XxeMmujcke orna-
cHocmu, 3awmumy 00 XeMUujcKke KOHmamuHauuje U yknarare rocrie-
Ouya. lNpukasaH je memod uspade rnaHa obesbeljera 2apHU30Ha 00
ydeca usaseaHux oracHUM mamepujama. Caznedasar-emM CeuUX erleMe-
Hama npoueHe nomeHyujanHo2 ydeca usa3gaHoz ornacHUM Mamepuja-
Ma u Huxos8oe MehycobHoz ymuuaja u3eodu ce 3aKkibyyak Ha OCHO8Y
Kojee ce rnaHupa u u3sodu obesbefeme jeduHuuya u ycmaHosa Bojcke
00 maksoe ydeca. [Npu mome, Bojcka Cpbuje uma 3HavajHO mMecmo u
yrnoay y obesbehery 00 ydeca usassaHuUx ornacHUM Mamepujama.

KrbydHe peun: mokcu4yHa xemukasiuja, npoueHa cumyauyuje, ornacHe
mamepuje, ABXO, ydec uzasgaH onacHUM Mamepujama.

YBoa

Yaecu nsassaHuM onacHUM mMaTepujama peanHo cy Moryhu y cBako
Bpeme 1 cByAa, a nocebHo y ypbaHuM cpeavHama rge cy nouupaHa xe-
MUjcKa MOCTpojeHsa, CKMafuLiTa onacHUX XeMujckKux martepuvja u rge je
WHTEH3uBaH caobpahaj n TpaHCNOPT ONAaCHUX U LUTETHUX MaTepuja.

Mocneanue yaeca nsassaHux onacHUM maTtepujama mory 6utn: Be-
nukn 6poj MpTBUX, NOBPENEHNX NN KOHTAMWUHMPAHUX, 3aTPOBaHE KNUBO-
TUHE, KOHTaMUHUPaHa XpaHa, BoAa, 3eMrbullTe n 06jektn, HemoryhHoCT
ynotpebe objekata npoussoarwe Unu TpaHcnopTa, HemoryhHocT obpage
NoSsbONPUBPEHOr 3eMIbuLLTa U Kopuwherwa 3a ucxpaHy, HemoryhHocT




XMBIbEHA Y YIPOXKEHOM PejoHy 3a AyXKe Bpeme, Kao 1 apyrn obnvum ge-
rpapauuje X1BoTHE U pagHe cpeavHe'.

OnacHocT of, Xxemujcke KOHTaMMHauuje HacTtane npw ygecuma msa-
3BaHMM OMacHWM maTepujama pasHOBpCHe cy n moryhe, wrto notephyjy
porahaju y npoTeknmMx HEKONUKO roguHa. BeposaTHoha gelwasarwa yae-
Ca Ha NoCTpojerrMMa U Npu TPaHCMOPTY ONacHUX MaTepuja Huje mMana;
nocebHo ako ce y3me y 063up 3acTapenocT TEeXHOMOLKOr npoweca y no-
roHMMa XeMujcke UHOYCTpUje N UCTPOLUEHOCT pecypca 3a YyBake U 3a-
WTUTY onacHux matepuja. C apyre cTpaHe, Halla 3emrba crnaja y TpaH-
3UTHE 3eMIbe, Te je noBehaH NpomMeT onacHUX maTepuja Ha MefyHapoa-
HUM NyTHUM Kopuaopuma. CBaku TpaHCNOPT onacHUX martepuja y 6uno
Kojoj rpaHn caobpahaja noBesaH je ca pM3MKOM Of HacTaHka ygeca. Pe-
anHa onacHOCT Of OBaKBUX HEXEerbeHMX nocneguua npetu y cea Tpu
noacuctema cuctemMa TpaHcnopTa: NpeBo3y, yToBapy U UCTOBapy.

Ypaecu nsassaHu ornacHuM martepujama ctBapajy MOryhHoCT ga Ha-
ctanuMm nocneguuama 6yge yrpoxeHa Bojcka Cpbuje, kao u octane
CTPYKTYpe ApywTBa, WTOo Hamehe notpeby ga ce u oHa opraHusyje y
OKBMPY camo3alTuTHe n 6e3begHocHe yHkumje. Y ogpeheHnm cnyyaje-
BMMma Bojcka Cpbuje moxe OMTM rmaBHM HOcunaly mepa ogrosopa Ha
yaec, 6e3 063npa Ha TO fa N1 je HenocpenHo yrpoXeHa unu He.

Bojcka Cpbuje je cactaBHM eo OpyLUTBa, pa3MeLlTeHa je Ha Oaro-
Bapajyhum npoctoprma 1 Moxe, Kao 1 ocTane CTpyKType ApyLiTea, 6utu
yrpoxeHa nocneguuamMa xemuvjckor yaeca. Pagu odvyBara onepaTuBHe,
dyHKUMOHanHe 1 gpyre cnocobHOCTM KOMaHAu, jeouHuua u ycTaHoBa
Bojcke Cpbuje, HEONXOAHO je Ha CBUM HMBOMMA opraHm3oBaTn obesbe-
hewe oa ygeca ca onacHuMm matepujama (Ruti¢, 2009).

Ob6e3behere Bojcke Cpbuje of yaoeca
n3asBaHMX OoNnacHUM martepujama

O6esbehere Bojcke og xemumjckux ygeca (Privremeno uputstvo za
obezbedenje Vojske Srbije od nuklearnih i hemijskih udesa u miru, 2008,
p.6) geo je ykynHor o6e3beherwa Bojcke. MNpenysmma ce pagn npeBeH-
TUBHOI enoBaka, paHor ynosopeka u y3bywurBara jeguHuua u npegy-
3MMaka XUTHUX Mepa XeMujcKe 3aliTuTe, npyxarwa npse nomohu, yma-
HeHa N yknawama nocneguua, Ymme ce cteapajy nosorbHu 1 6e36eaHu
YCNOBW 3a XUBOT U paj jeanHuua n yctaHoa Bojcke y cnyvajeBuma xe-
MUjCKMX yaeca.

" Mocne yaeca y Ceee3sy (Mtanuja) CKUHYT je ropksk croj 3emrsuiiTa (oko 30 LM) ca noBpLUK-
He o 30 km>. Anun, n nopep Tora, 360r TaroxeHa TOKCUYHE MaTepuje — AMOKCUHA 3EMIbULLITE
je n parbe octano HeynoTpebrbLMBO 3a AYXKW NepuoA.

Pytuh, C. n gp., Bojcka Cpbuje y o6e3behery oa yaeca nsassaHux onacHuM matepujama, pp. 166—191
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O6es3behere o xemumjckmx ygeca obyxsata (Ruti¢, 2009):

— KOHTPOSY XeMujcke cutyaumje;

— 3aWTUTY O, XeMujCKe KOHTamMmuHauuje;

— YKNawake HacTanux nocrneauvua.

Capgpxaje obesbehera Bojcke Cpbuje og xemujckux ygeca nnaHu-
pajy n peanusyjy kKomaHge CBUX HMBOA opraHun3oBama y ckragy ca [lpu-
BpPEMEHUM YyNyTCTBOM 3a 06e36ehene Bojcke Cpbuje o HykneapHux u
XeMUjCKNX yaeca y MUpy 1 CBOjUM 3agaumma, MmoryhHoctuma 1 pacrnono-
XWBMM CpeacTBMMA U ONPEMOM, a Y capajHn ca HaaNeXHUM opraHuma
uuBWHe BNacTu, npegysehmuma v Apyrum opraHusauuvjama.

Konmpona xemujcke onacHocmu

Mepe KOHTpOne xeMujcke onacHOCTU HacTane ycnep yaeca nsassa-
HUX OnNacHUM maTepujama OpraHusyjy ce U CnpoBOAe paau OTKpvBaHa
OnacHOCTU, KOMIMIEKCHOT carnefasana v npahewa cutyauuje, Te npaso-
BpeMeHor obaBeluTaBaka O BaAHPEe4HO] CUTyaumju.

TexulHa mepa KOHTporie BaHpedHe cuTyauuje jecte XeMWUjCKO u3-
Buhare koje obyxBaTta: OTKpuBawe, AeTeKuunjy n naeHtudukaumjy Tok-
CMYHMX MaTepuja, npahewe 1 yTBphrBare rpaHnLa KOHTaMUHUPaHOr 3e-
mrbuwTa (KoH3-a), gaBakbe curHama xemujcke OnacHOCTW, KOHTPOIHO-
3awTutHy cnyxby — K3C (cnuka 1) un u3pagy v goctaerbamwe U3BeLuTaja
ca xemujckor nssuhama.

Cnuka 1 —YcnoctaBrbawe K3C
Figure 1 — Establishing CPS
Puc 1 - YcTaHoBka CHC
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3a ebmkacHy KOHTpOny BaHpegHe cuTyaumje of M3y3eTHOr je 3Hadaja
ONPEMIbEHOCT jeauHnLa U yctaHoBa Bojcke cneumjanHum cpeacTenma eTek-
umje 1 ngeHTudmkaumje (3a xrnop, aMoHujak 1 gp.), Ctangapaunsaumja Metoaa,
Kao 1 0By4eHOCT U OCnocobrbEHOCT KaapoBa 3a paf Y OBUM CreumndnyHUM
ycnosumMa. KoHTposny xemumjcke onacHocTn y Bojcum Cpbuje Bplue jeamHuue
ABXO v 3aBoau 3a NpeBeHTUBHY MeauumHy BMA 1 BojHMX 6onHuua.

3awmuma y ycrniosuma xemujckoe yoeca

3awTnta reyan, XMBoTUHKA, XpaHe, BoAEe M cpeacTaBa y ycrnoBuma
XeMUjCKUX yaeca npeactaBrba Mepe WM MOCTYyMNKe Kojuma ce crnpevaBa
NN ymawbyje KOHTaMMHaumja U keHe LTeTHe nocrneavue no KomaHae,
jeavHuue n yctaHoBe Bojcke Cpbuje.

XeMmujcka 3aliTuta y ycrosuma yaeca nsasBaHux onacHUM matepu-
jama cacToju ce of: 3awWwTuTe Sbyaun, 3alITUTE XMBOTUHA, 3alLTUTE MaTe-
pujanHux cpeacrtaBa U 3alITUTE XpaHe u Boge. 3awiTuTa rbyam NocTuxe
ce: ynotpebom 3aWTUTUHUX cpeacTaBa, 3aknawameM y objekTe Komnek-
TMBHE 3allTUTE, OrpaHMYaBakEM KpeTaka U OpraHn3aumjoM KOHTPOMHO-
3awTtuTtHe cnyx6e (K3C), 3abpaHom kopuwherwa KOHTaMUHUPaHe XpaHe,
Boge n TC, eBakyauujom 13 yrpOXEHUX pejoHa, opraHunsaumjom 6opaBka
n caBnahuBakba koHTaMmuHupaHe atmocdepe (KoHA).

Cneumdpu4HOCT Xemujcke 3alTUTe y YCrnoBUMMa XEMUjCKMX yaeca
ornefa ce y Tome Aa CpeactBa Koja cy y onpemu Bojcke Cpbuje (cnvka
2) He WTUTEe yCnewHo y CBMM YCIOBUMaA W cry4yajeBuma cneunduyHe
KOHTamuHauuje. 3aTo ce Hamehe notpeba fa ce jeanHuuUe n ycTaHoBe
BC onpewmajy cneumjanHnm cpegcteuma 3awwitute (cnvka 3) koja cy Heon-
XOAHa 3a u3BpLlaBake 3aartaka U Apyrnx akTMBHOCTM Y NPUMapPHO U Ha-
KHaZHO 3axBaheHOM pejoHy.

Cnuka 2 — ®opmauumicka cpeactea HXb 3awTtute
Figure 2 — NBC protection equipment
Puc. 2 — Cneudbopma ans 3awutel ot PXB Bo3genctauns
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Cnuka 3 — CneuuvjanHa cpeactea HXB 3awTute
Figure 3 — Special NBC protection equipment
Puc. 3 — Cneucpegacta ans 3awutbl oT PXB Bo3aenicTeus

To ce, npe cBera, 0OAHOCK Ha Ueauna 3alWTUTHE Macke (cnuka 4),
n3onaunoHe arnaparTe, cneuujanHa Bo3una 3a nssuhamwe ca PuUnNTpoBeH-
TunaumoHum ypehajuma v ap. lNperneq cneunjanHux ueguna 3a 3awTuty
0f, TOKCUYHUX U MHAYCTPUjCKUX XeMUKarnuja npukasaH je y tabenu 1.

Cnuka 4 — CneuvjanHa ueguna 3a 3awTuty o4 TOKCUYHUX Y MHOYCTPUJCKUX XeMUKanuja
Figure 4 — Special filters for the protection from toxic and industrial chemicals
Puc. 4 — CneumnanbHble UnbTpbl Ans 3aLnUTbl OT TOKCUYHBIX XMMUYECKMX BELLECTB

3a 3awWwTunTy opraHa 3a Aucake 1 Tera KopucTte ce onwTta u cneum-
janHa cpeactea 3awTuTe. JbyacTBO KOje BPLUM MHTEPBEHLMjEe KOPUCTH 3a
3alWTUTY opraHa 3a Agucake M3onauuoHe anaparte, a ocTano fbyacTBO
dopmaumjcka cpeacTea 3awTute unu untepe nocebHe HameHe.

3a KONEeKTMBHY 3alTUTY JbyACTBa HEOMNXOOHO je KOpUCTUTKN objekTe
KONEeKTUBHE 3aliTuTe, a Mory ce ynotpebuTtn n npoctopuje koje Tpeba
XepMeTn30BaTu.
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Tabena 1 — MNpernep ueauna 3alwTMTHE Macke 3a 3aLUTUTY O MHOYCTPUjCKUX racoBa
(JYC >K.B1.002) }

Table 1 — Gas mask filters for protection against industrial chemicals (JUS Z.B1.002)
Tabnuua 1 — Cnucok omnnbTpoB Ans npotusorasos (JYC XK.61.002)

n(ZZS::iTu Boja HameHa
A CMEBRA OpraHcke nape 1 pacTeapaiu
B LIPBEHA Kucenu racosu n nape
CcO LIPHA YrrbeH-MoHoKeH,
E KYTA Cymnop-guokeng
G MNABA LinjaHoBogoHuMK
J LIPBEHA ca nnasom Tpakom XrnopoBOAOHMYHA KncenmHa
K 3EJIEHA AmMoHujak
L YKYTA ca upBeHOM Tpakom CymMnop-BOAOHUK
(0] CWVBA ca upBeHOM Tpakom ApceH-BOAOHWK 1 (OCGOpP-BOLOHMK
HgC CWBA ca upHom Tpakom >KuBuHe nape
NeC HAPAHLIACTA PaguoaktneHu jog
BC LIPBEHA ca upHom Tpakom Kucenu racosu, nape un aepoconu

Y pejoHnma rge je npuacyTtHa Beha KOHUeHTpauunja KoHTaMMHaHaTa
HeOonxo4HO je orpaHuYnTU KpeTakwe, a caBnahmeame pejoHa U usBpLLa-
Bawe 3agjaTtaka o6aBuMTU MOTOPHUM BO3UNMMa ca (OUITPOBEHTUNaLMNO-
HUM ypehajuma (PBY).

OpraHunsoBarbe xemumjcke 3awTute obyxeara:

— MOCTYIKe jeauHULa Ha 3HaK ynosopeka 1 y3byHe,

— HauyMH 3aWwTUTe SbyACTBa O KOHTaMnHauuje,

— Mepe 3a 3aWTUTy XMBOTUHA, XpaHe, BOAE 1 MaTepujanHmnx gobapa v

— n3bop NorogHMX pejoHa M npaeaua 3a eBakyauujy U3 yrpoXXeHuX
pejoHa.

KomaHge 1 jeguHuue Bojcke 3aWwTnty 04 XeMujcKe KOHTamuHauumje
OpraHu3yjy Ha OCHOBY U3BpLUEHMX MpoueHa onacHocTu. [la 6w npoueHe
onacHocTu burne KBanuteTHe, HEOMNXOQHO je pacrnonaraTu axypHUM Mo-
daumma katactpa 3arahuBaya. HagnexHw gpxasHuU opraHu u cnyxote
BpLUE axypupare nogaTtaka 0 BPCTU U KOFMYMHM OMacHUX maTepuja, Jo-
Kauuju n eseHTyanHom TpaHcnopTy. Ha ocHoBy npoueHa moryhux ona-
CHOCTM NnaHupajy ce oarosapajyhe npeBeHTUBHe Mepe. Takohe, 3a no-
Tpebe 3awTuTe paspafyjy ce npeumsHa ynycTBa 3a Mnoctynawe Oexyp-
HWX opraHa, TUMOBA, jeQuHWLA N yCTaHOBa Y 3alUTUTK SbyACTBa, CTOKe,
XpaHe, BoAe, cpeAcTasa, onpemMe u objekaTta.
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Ynosopene 1 n3pellTaBawe obaBrba ce NUHNJOM OEXYPHUX opraHa
— ornepaTMBHUX LieHTapa Kpo3 peJoBHE U BaHpedHe n3sellTaje, y cknagy
ca ynycTBMMa 3a pap oBux opraHa. ObaBelutaBare ce BpLUN M3MERY Cy-
ceda v pa3MeHOM nogataka ca ofrosapajyhvm opraHuma ApxasHe
ynpase.

Yknarwame rocreduya xemujckoe yOeca (caHauyuja)

YKnawawe nocreguua Xxemujckor ygeca y Mupy opraHusoBaHa je
AenaTHOCT Hocunaua 3agaTaka obesbehena Bojcke Cpbuje, kojom ce
ymawyjy unun yknawajy nocneguue, a onacHocT Mo Sbyde CBOAU Ce Ha
Hajmary moryhy mepy (Priviemeno uputstvo za obezbedenje Vojske Sr-
bije od nuklearnih i hemijskih udesa u miru, 2008). CteneH yknawama
nocneguua yaeca AMpekTHo he 3aBUCUMTU of KapakTepa u mace ucnycra,
CBOjCTaBa MaTepuje, KapakTepucTuka perbeda, KnMMaTcKux ycnosa v og
NPUNPEMIbLEHOCTU U TEXHUYKE OCMNOCOBIHLEHOCTM jeAnHMLA Koje U3Boae
Takese pagoBe.

Yknawane nocnegunua obyxsara:

— yKasuBam-e npse nomohu,

— CaHUTEeTCKO 36puH-aBar-e NoBpeNEeHMX U KOHTaMUHUPaHUX,

— CaHupawe MecTa (objekaTa) xemumjckor ygeca,

— XeMUjCKy JeKoHTaMuHauujy,

— yKnawake npenpeka u pyweBuHa, u

— yCrnocCTaB/bake HapyLIEeHOr cucTema KOMaHaoBakwa M pefoBHMX
aKTUBHOCTW.

CaHuTteTcko 36putbaBan-e noBpeheHnx n KOHTaMMHMpaHmMx obyxeara:

— yKasuBame npse nomohu,

— Tpujax,

— eBakyauujy,

— AEKOHTaMUHaLUMWjy KOHTAaMUHUPAHNX U

— neyeme.

3a yknaware nocrneguua gejctea XeMMUjCKMX yaeca onepaTtvBHUM
nnaHosuma ce npeasuhajy nocebHe cHare u cpeactsa. BennunHa u ca-
CTaB TUX CHara u Ha4YMH HUXOBOI aHraxxoBaka paspalyjy ce y cknagy ca
npouexweHom onacHowhy. 3a edumkacHo yknawawe nocneguua xemuj-
CKMX yOdeca BeOMa je 3HayajHa pasmeHa vHdopMaumja n koopauHauuja
aKTMBHOCTU M3MeNy yrpoXXeHUX Uin Ha CaHauuju aHraKoBaHUX jegmHuua
Bojcke ca npeacrtaBHMUMMa nOKanHe camoynpase W npeacTaBHULMMA
npeayseha y Kojem je gowno o ygeca.
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Cnuka 5 — EBakyauuja noBpeheHux 1 obonennx npm xeMmjckom yaecy
Figure 5 — Evacuation of the injured and contaminated in a chemical accident
Puc. 5 — 3Bakyauunsa nocTpagasLUnX NPY XMMUYECKON aBapum

Y cactaB cHara 3a ykrnaware nocrieguua ykrbydyjy ce: jeanHuue
ABXO (xemujcko nssuharwe pejoHa 1 geKOHTaMuHauwmja), UHXUHbepujcke
jeavHnue (pawvvwhaBare npenpeka, Ckuaakwe crnoja 3emroe), norncTun-
yke jeamHuue (obesbehere xpaHe, Boge 1 ocTanux cpeacrasa), jeanHu-
Le Ba3gyxonmnoBCTBa W MPOTMBBAa3dyXxonnoBHe oabpaHe (ussuhamwe u
WHTEPBEHLMjE Y PEejoOHNMa BUCOKE KOHTaMuHauwmje), jeauHuue BojHe no-
nuumje (ogpxaBarwe peaa, perynucawe caobpahaja) n gpyre. Og oBux
CHara mory ce opMmmpaTt NocebHn NpMBpeMeHn cactasm (rpyne, ogpe-
AV 1 cn.), Npy YeMy ce caHUTeTCKO 30puHaBare nospeheHnx (cnvka 5)
o6aBrba y rapHU3oHckMM ambynaHtama, BOjHUM W rpagckum 6onHuuama
n BMA.

Canupatbe mecTta (0bjekta) xemmjckor ygeca obyxsata akTUBHOCTU
Ha ypeheny yrpoxeHor pejoHa, Tako ga ce omoryhm edmkacHa eBakya-
Luja rbyacTBa 1 ussnaderwe matepujanHmnx gobapa, a objekart ygeca go-
BeJe Yy CTare KOjUM Ce HajMake yrpoxasa XXMBOTHa cpeanHa.

[ekoHTamuHauuja reyam obaBrba ce y OKBUPY AeKOHTaMuHauWoHe
ctannue ABXO nnun Ha nocebHo ypeheHnm npocTopnma. 3a geKoHTaMu-
Hauujy Sbyamn MOry ce KOpUCTUTU MECHM KanauuTeTu, Y3 KOHTPOmy U aH-
rakoBake CTPYy4YHUX OpraHa.
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[lnaH obe3behera rapHM3oHa
O XeMUjCKux yaeca

MNMnaH obe3behera og xemujckor yaeca (yaeca) y mvupy uspanyije ce
Ha HMBOY rapHu3oHa (aepogpoma, cvapuwTta) Bojcke Cpbuje. Hocmnay
n3page nnaHa je KOMaHga rapHu3oHa (aepogpoma, cuapuwiTa), a y uspa-
O ce HenocpenHO aHraxyjy:

— KoopaMHauUMOHU TUM 3a 0be3behere 0 HyKneapHUX N XEMMjCKUX
yoeca y mupy,

— Opyr1 CTPYYHM OpraHy KOMaHay v jeQVHNLA Y rapHU30HY U

— ogroBapajyhv HageXxXHN 1 CTPYYHM OpraHn ApXKaBHe yrpaBe, Npeay-
3eha koja ce 6aBe NPoOM3BOAHOM, CKITAAULLTEHEM UMK TPAHCMOPTOM Ona-
CHUX MaTepuja.

lMnaHom ce obyxBaTajy cBM GUTHW cagpXaju 04 MHTepeca 3a opra-
Hu3aumjy obesbehera akTMBHOCTU KOjuMa ce CTBapajy YCroBM 3a XUBOT
n pag jeauHuua (yctaHoBa) y cnydajy yaeca.

OcHoBa 3a uspagy NnaHa cy: “¥YnytctBo 3a 06e3behere Bojcke Cp-
Ovje of HykneapHUX N Xxemujckux ygeca y mupy”, nsgawe L BC, 2008.
roguHe (y garbem TekcTy YnyTtcTBo) un “lpaBUnHUK O MeToAoSornju 3a
npoLieHy OnacHOCTM Of, XeMWjCKor yaeca v oA 3arafjuBana XUBOTHe cpe-
OWHe, Mepama npunpemMa u Mepama 3a oTknawahe nocneguua’, (Cny-
x6eHun rmacHuk PC, 60/1994), y garbem TekcTy NpaBunHuk.

MnaH o6e3behera og XxeMmnjcKor yaeca HauyernHo cagpiku:

— NPpOLEHY ONAacHOCTM O XeMUjCKOr yaeca,

— 3aKrby4ak 13 NpoueHe 1

— Hapehehe 3a opraHu3aumjy obesdehersa.

Y3 oBa OCHOBHa JOKYMeHTa NpuKynrbajy ce u apyra HeonxogHa no-
KymeHTa koja omoryhaBajy 6orby opraHusauunjy obesbehera (kapTa ca

nprvKka3om efliemMeHaTta npoLeHe, NnaH aHraxoBaka CHara, ynyTcTBa 3a
pag ekuna, nnaH Tk u cn.).

OcHOBY NnaHa YMHM NPOoLIEHa ONacHOCTU O XEeMMjCKOr yaeca, a of
KBanuteTa npoueHe 3aBucuhe u kBanuteT oGesbefhera on Xemujckor
yaoeca y Mupy.

lpoueHa onacHocmu 00 xemujckoe yoeca

MpoueHa onacHocTn obaBrba ce Yy KOHTUHYWUTETY, HEMPEKMOHO ce
npaTe BpCTe, 0COOMHE, KONMMYMHE U MOSOoXKaj NOTEHUUjanHUx n3Bopa xe-
MMjCKE OMACHOCTW, aXypvpa ce U Hanasu y nucaHoM obrnuky y OOKYMeH-
Tuma lNnaHa obe3behersa.
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Ymephusar-e epcme rnomeHyujanHux 3a2ahusaya

Y okBupy oBe npoueHe geduHuwe ce 6poj npenyseha u gpyrux
objekaTa, HUXOB NONOXaj y OAHOCY Ha BOjHE 0bjekTe u BpcTa U KONU4M-
Ha onacHux maTtepuja kojuma pacnonaxy. lNogaun o npegysehnma u
apyrum objektnma koju ce 6aBe npousBoaHOM, NpepagoM, CKnaauwTte-
HEeM, TPaHCMOPTOM U APYrMM akTMBHOCTMMA, a Yy BE3U ca OnacHUM marte-
puvjama u3y3eTHO Cy BaXXHW U MonasHa cy ocHoBa Apyrux npoueHa. Osu
nogaum gobujajy ce ns HagnexHe cnyxbe y onwTuHK, a nogaTtak o b6a-
BIbeky AenaTtHocTMMa y Be3n ca ornacHMM maTepujama u3 wudpe ge-
nartHocTu. Nogauu ce mory ynopeauTu n ca nogaumma Koje noceayje Ko-
MyHarnHa MHcnekumja, 0oQHOCHO WMHCMNEKTOP 3a 3alUTUTY XMBOTHE cpeau-
He, a koje nocenyje ogerbewe MuHuctapctea oabpaHe oppeheHe on-
wTrHe. NctoBpemeHo ce aobujajy n nogaun O BPCTU U KONMUYMHM Ona-
CHUX Martepuja.

Konu4yuHa onacHux mamepuja

Ha ocHoBy 0oGujeHnx nogartaka cadnkwaBa ce cnucak npegyseha,
Kao n BpCTe U KONMU4mMHe ornacHux martepuja. Kopuctehu unaH 4. MNpa-
BUMHWUKA, KOjU AeuHULE Aa ce NpoLeHa OnacHOCTM, OAHOCHO pu3nka
0o ydeca v onacHoCTW of 3arafuBara XUBOTHE cpeanHe, nraHuparbe
Mepa 3a OoTKMaware nocrneguua ygeca spLun kaga cy onacHe martepuje
Koje Mory usassaTu yaec npucyTHe y KonndnHama jegHakum nnm sehmm
o4 HaBegeHux y Jluctn onacHmx matepuja (npunor 1 MNpasunHuka), ns-
pafyje ce katactap noOTeHUWjanHMX mM3Bopa onacHocTu. Y Tabenu 2
npukasaH je 4eo onacHux maTtepuja koje ce HaBoge y npunory 1 lNpa-
BUIHUKA.

BaxHo je HanomeHyTV fa nogaTtak o TOMe Aa HeKo noceayje onacHe
MaTepuje He 3Hauyu U a npegcraBrba NOTEHUMjanHN N3BOP OMACHOCTW.
Mpema TOME, KO he BUTN NOTEHUMjanHM N3BoOp onacHocTu u ,yhi’ y kata-
cTap noTeHuujanHux useopa ogpehyje ce Ha OCHOBY BPCTE U KOSIMYMHE
onacHux maTepuja koje noceayje. Y lNpaBusnHuky je aeduHUCaH 1 NocTy-
nak Kkaga ce Ha jedHOM MeCTy Hanaswu BuLle BpcTa maTepuja, 04HOCHO
Kaga jegHa martepuja uma, NCTOBPEMEHO, CBOjCTBA BULLE BPCTa ONacHMUX
Matepuja.

Cse HeummeHoBaHe maTtepuje geduHncaHe cy NpaBunHukom. Tako,
Ha npumep, nopen ocranux, TOKCU4YHe mMaTtepuje cy aeduHUcaHe npeko
Oso v y Ty rpyny cnagajy cse matepuje umju je N1so mawn og 25 mg/kg
TernecHe mace nauoBa Npu yanmaky npeko ycra (opasnHo), UTa.
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Tabena 2 — Ilncta onacHux matepwja koje ce Hasoge y npunory 1 NpasunHuka (Sluzbeni
glasnik RS, 60/1994)
Table 2 — Dangerous goods treated in Attachment no. 1 of the Regulations (The Official
Gazette of the RS, 60/1994)
Tabnuya 2 — Cnucok onacHbIX MaTeprarnos, B COOTBETCTBMU C npunoxeHmem Ne 1
PernameHTa (Cnyx6eHu rnacHuk PC, 60/1994)

Martepuje unu rpyna matepuja Kon?rl;uua

| UIMEHOBAHE MATEPUJE

1. AKPUNOHUTPUN 20
2. AMoHwmjak 50
27. Xnop 10
28. XnopoBoAOHWK (YKansrbeHu rac) 25
29. LUnjaHo-BOOOHMK 5
I HEUMEHOBAHE MATEPUJE

30. Bpno TokcnyHe 5
31. ToKkCuyHe 10
32. Okcuampajyhe 10
33. EkcnnosvneHe 10
37. 3anarbuBe YBpCTE MaTepuje 50
38. Matepuje Koje y goaupy ca BasgyxoM pasBujajy 3anar-vee racose 50

Bpcme u ocobuHe onacHux mamepuja

3a cBaky maTtepujy u3 katactapa yT1ephyjy ce heHe ocobuHe. OBu no-
Aauu cy 3HayajHu 3a BPCTY cpeAcTaBa 3a 3aliTUTy, Ha4YuH AeKOHTaMUHaUm-
je, ammeHsnje 3axsaheHunx pejoHa v ap. HajsHavajHuju nogaum Koju ce Mo-
pajy 3HaTu cy: Ha3MB MaTepuje (CUCTEMCKM 1 TpuBUjanHu), npomasohay, ro-
AViHa Npoun3BoaH-e, KBanuTeT (cagpkaj uncte martepuje y %) u nakoBame.

Op dumsunykux ocobrHa Tpeba 3HaTU: arperaTtHoO cTake nog Hopmari-
Hum ycnosuma (20°C n atmocdepcku nputucak), 6ojy, mmpuc, Temnepa-
Typy Tonsbewa y °C, Temnepartypy kibydawa y °C, ryctuHy Ha 20°C n
napHy rycTuHy (nakwa unm Texa og sasgyxa).

Opn xemujckux ocobuHa HajaHauvajHuje Cy: MOorekyricka mMaca, emnu-
pujcka 1 CTPYKTypHa opmyrna, Kao U peakumoHa crnocobHOCT (oceTrbu-
BOCT Ha Bnary v xvaponusy, Ha BasgyLlHU KNCEOHUK, MOTYhHOCT OEKOH-
TaMmuHauuje n ocobuHe npoaykata eKOHTaMuHauuje, NoHalake npema
KncenvHama n 6asama, 3anarbuBocCT).

HaBoge ce n TokcnyHe ocobuHe: cTeneH TokcuvHocTw (oapehyje ce
npema XemmjCKO-TEXHOSOLLKOM NPUPYYHUKY, Kieura 4, cTp. 6 — 20), kBaH-
TUTaTUBHE TOKCMYHe kapaktepuctuke (J10 v J10se, JIL n JiLso), makcu-
MarnHo 403BOSbEHE KOHUEeHTpauuje (y atMocdepmn Hacera), oCeTrbUBOCT
no MMpUCY, TOKCUYHO [ejCTBO 1 NpBa NoMonN.
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Opf 3anarbmBMX U eKCNNo3nBHUX KapakTepucTMka HaBode ce Temre-
paTtypa narbewa, Temnepatypa camonarbea, rpaHuua eKcrnrio3uBHUX
cmewla y Bon. %, v knaca onacHoOCTW.

Ocvm HaBegeHUX KapakTepucTuka, noTpebHo je no3HasBaTW HayuH
obenexaBata onacHuUx Mmartepuja y TpaHcnopTty. lNpema nponucuma
A[P?, Ha cBaKoM BO3UIy Koje NpeBo3n onacHe MaTepuje Y APYMCKOM ca-
obpahajy mopa nocrtojaTn o3Haka — HapaHiacTa pednekcHa Tabna u ca
npeaxe 1 ca 3agke cTpaHe Bo3una. Y rophoj nonosuHu tabene ynuca-
Ha je BpojyaHa 03Haka onacHOCTW, a Yy AOH0j OpojyaHa o3Haka onacHe
mMarepuje.

BpojyaHa 03Haka onacHOCTU cacToju ce od Ase unu Tpu undpe. Mp-
Ba O3HayaBa rnaBHy onacHOCT npema crnegehoj knacugukaumju:

2Tac

3 BanarbmBe Te4yHe maTepuje

4 3anarbvBe 4YBpCTE MaTepuje

5 OkcmpaHcu unm opraHcku nepokcuamn

6 TokcudHe maTepuje

8 KoposuneHe maTtepuje

Opyra u Tpeha undpa o3HavaBajy JogaTHY OnacHOCT:

0 bes 3Hauaja

1 EkcnnosusHo

2 N3pBajarse raca

3 3anarbuBocT

5 3anarbmBa okcmaaumoHa CBojcTBa

6 TokcudHocCT

8 KopoausHoCT

9 OnacHoOCT of, eHeprMyHe peakuuje ycnen pasnaraka unu nonmve-
pusauuje.

Ykonuko cy obe umdpe ucte rnaBHa ONacHOCT je Beoma m3paxeHa.
Tako, Ha npumep, 6poj 66 03Ha4YaBa M3pakeHy TOKCUYHOCT. YKOSMKO je
ucnpeg 6pojyaHe 03HaKe ONAacCHOCTM CTaBSbeH 3HaK ,X”, TO 3Hauu ga je
n3puunTo 3abpareHo ga maTepuja gohe y KOHTaKT ca BOAOM.

Tako, Ha npumMmep, X623 o3HavyaBa TOKCM4HM (6) rac (2) koju je 3ana-
uB (3) n koju He cMme gohu y goaump ca Bogom (X). bpojuaHa o3Haka
onacHe maTtepuje yBek ce cacToju o4 YeTupu undpe, a Hanasu ce Ha YH
nnctu (YH ,List of dagerous goods most commonly carried”), wto omory-
haBa ga ce onacHa matepuja naeHTudukyje. Jincta je noanoxHa npome-
Hama u caga ce Ha woj Hanasu oko 2.070 matepwuja. Y Tabenn 3, gar je
Aeo nucTe.

2 EBporckut criopasym o MehyHapoaHOM TpaHCNOPTY onacHux maTtepuja y caobpahajy Ha nyTe-
Buma (Accord europeen relatif au transport international des marchandises Dangereuses par
Route).
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Tabena 3 — leo YH ,List of dangerous goods most commonly carried®
Table 3 — Part of the UN , List of dangerous goods most commonly carried”
Tabnuuya 3 — 'maea OOH ,List of dangerous goods most commonly carried*

OsHaka onacHe .
: OsHaka onacHocTh Hasne matepuje
marepuje
1005 268 AMoHujak 6e3BogHM
1017 266 Xrop
1(').4'10 236 EteHokeng (ETuneHokeuna)
2073 268 AmoHujak (Boa. pact. 40%)
3(').5'30 639 Msouwnjanatu rpyna ; Tn 20 - 60°C

Ynotpebom oBMX nogartaka n n3pagom 6ase nogaraka Moxe ce Bp-
no 6p3o gohun go noTpebHUX nogaraka y Be3u ca CBUM 40 caja HaBege-
HUM ocobuHaMa onacHux MaTtepuja.

MakcumarHo jeOHospemeHo ocrioboheHe Kornu4duHe rpu yoecy

MakcumanHe jegHoBpeMeHO ocroboheHe konuuuHe npu yaecy (y
poky oa 30 muHyTa) fobujajy ce mogenuparwem egekara, u To:

— naeanHy Mogenu Koju NpeTnocTasrbajy Aa je NoBpLIMHa XOPU30H-
TanHor npeceka KOHTejHepa (UMCTepHe) KOHCTaHTHa, Aa ce martepuja
ocnobaha 13 pyne y 3uay, Aa ce He pagu o ABoda3HOM cucTemy 1 aa
Hema oTrnopa npu NcTuLuamwy;

— pearnHu Mmogenu Koju yaumajy y 063up beHoMeHe Tpekba,

— ABoba3HM MoAenu Koju yammajy y 063up KsanuteT 1 cneunduyHy
3anpeMuHy cmelle nape 1 TeYHOCTY;

— MOAenu Koju yaumajy y o63up Harno ocnobaharwe Te4HOCTH, raco-
Ba 1 napa.

lNonoxaj useopa onacHocmu

Y oKkBMpY OBOr Aena npoueHe ogpehyjy ce nogaum no YnyTcray, 1 To:

— pagHe opraHmsauuje (npenyseha, objekTn) koje ce 6aBse npoms-
BOAHOM, NpepagoM, CKNnaguiTeHeM UM TPaHCNOPTOM OMAacHUX XeMuj-
CKNX MaTepwuja, a Koje MOry yrpo3uTu jeguHuLe — yCTaHOBE Y rapHU30HY;

— caobpahajHuue kojuma ce NpeBo3e onacHe XeMmjcke matepuje;

— BpCTE M 0cobuHe xemujckux matepuja (bumandke, Xxemujcke, TOK-
CU4He);

— KONMUYMHE OnacHMX XEMMUJCKUX MaTepuja Koje ce KopucTe y npouns-
BOOHM UNK Ce YyBajy, OAHOCHO TPaHCMOpPTYjy,
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— MakcuMmarHo jegHoBpeMeHO ocriobofheHe konuyuHe npu ygecy (y
poky 0o 30 MuHyTa), a Koje ce Mory Hahu y OKpYXeky.

Ocum HaBepgeHor, npouekyje ce Mnornoxaj noTeHuumjanHUx m3sopa
OMacHOCTW ako A0 yaeca Moxe Aohu Npu TPaHCNOPTY OnacHUX MaTepuja.
MNpn Tome ce yTBphYyjy Nogaun o KOMyHuKauumjama Kojuma ce obasrba
TPaHCMOPT, YAarbeHOCT KOMYHUKauuja of objekaTta, asumyT, CEKTOpPU Ha
Kojuma je BepoBaTHoha yaeca Hajseha, penaTvBHA BUCUMHCKA pasnvka,
npupoaHe M BeluTayke npenpeke nsamely M3Bopa onacHOCTU U yrpoxe-
HUX objekarta.

Ha ocHoBy oBUX nogaTtaka nspanyje ce katactap noTeHuunjanHnx mns-
BOpa OnacHOCTU:

— rpadunykn (kapTta, ckuua)

Ha kapTtu (MNpasunHuk npegeuha pasmepy og 1:500 go 1: 10.000)
HaHOCW Ce U3BOP OMacHOCTU: MHAYCTPUjCKN OBjeKTn, cknaguwita, TpaH-
CNopTHa cpeAcTBa Ha KOMYHMKaumjama. Ha kapTy ce HaHoce U30- NnHnje
nojeOuHNX KOHUEeHTpaumja napa (racosa), aepocosia U 4YBpCTUX YecTuua
onacHux matepuja (y ug/m® unn mg/m®) u To 3a:

— KOHUEeHTpauuje Koje usasmeajy TPeHyTHY CMpPT UM CMpPT Y BPJIO
KpaTKOM BpeMEHY;

— KOHUEHTpaumje Koje Cy onacHe 3a sbyae YKOIMKO Ce He U3BpPLUM
XUTHa eBaKkyauuja;

— KOHUeHTpauumje koje Mory 6uTu WTeTHe No 3gpasribe fbyan yKonu-
KO M3NoxeHocT Tpaje ayxe og 30 MUHyTa;

— KOHUeHTpauuje koje cy ogpeheHe ka0 MakcumasiHO [03BOSbeHe
(MAK) n

— KOHLIeHTpauuje Koje cy ogpeneHe Kao rpaHnyHa BpeaHOCT MMmncuje.

Mpw npopayvyHy OoMeTa KOHUEeHTpaumja yaumajy ce y o63unp HajHeno-
BOSBbHMjM METEOPOSOLLKA YCIOBW, npenpeke m3mehy ussopa onacHocTu U
yrpoxkeHor objekTa, HajsepoBaTHWj NpaBay, BeTpa, 06jeKTV KOju KaHanuLy
KpeTare obnaka onacHux matepuja (ynvue, BUCOBMW, AONMHE U CIMYHO).

Mopen Tora, Ha KapTy ce YHOCU rpaHuua 30He O4roBOPHOCTU rapHU-
30Ha U OBjeKTU KOju Cy YrpOXeHW, 3aTUM jeAMHMLE UUBUIHE 3allTuTe,
cnyxba ocmatpara 1 obaBelTaBarwa 1 Apyrn nogauum. Takohe, Ha kap-
Ty ce TabenapHoO yHOCe MpaBLM U PejoHN 3a eBakyauujy.

Y Tabeny ce yHoce nogaum o U3Bopy ONacHOCTU: Ha3nB pagHe opra-
Husauuje (objekTa), BpCTE M KOMUYMHE OMacHUX MaTepuja, BepoBaTHU
Y3pOK HacTaHKa ygeca, MakcumarnHo jegHoBpeMeHO ocrnoboheHa konu-
unHa npu yaecy (30 MuHyTa nocne yaeca)®, HauMH 1 MaTepuje 3a Hey-
Tpanucawe, ygarbeHocT y kunometpuma jeguHuue BC og mssopa ona-
CHOCTW M a3MMyT U MUHUMAIHO BpeMe Koje je Ha pacnonaramwy (y HajHe-
NOBOSBbHUjUM yCroBMMa 3a y30yhuBare jeguHnLa).

% OBM nopauw Ao6wjajy ce of koopaMHaTOpa NnaHa Ha HUBoy npeayaeha (onWTUHE).
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lpoueHa yepoxeHocmu jeOuHuya u objekama

MpoueHom yrpoxeHocTn jeamHunua u objekata y BC og moryhux
yaeca ca onacHUM maTtepujama y 30HM oQroBOPHOCTU carfefasa ce cTe-
NeH yrpoXXeHocTn jeauHuue n objekaTta, 0gHOCHO BepoBaTHoha yTuuaja
yaeca Ha jeguHuue n objekte y 3aBUCHOCTWU O onpeMribeHoCcTH, obyde-
HOCTM, pasMellTaja jeanHuua n objekaTa, nornmctmykor obesbehemsa,
nnaHvpanwa obesbehera rapHM3oHa o XeMujcKor ygeca u KomaHgoBa-
Ha jeanHuuamMa y ToKy OBOr yaeca.

Mpun npoueHn yTnuaja pasMeLuTaja jegmHnua Ha yrpoXXeHoCT jeauHn-
La npouemwyje ce: pasMmeluTaj objekaTta HacTakEHUX FbYACTBOM, BOjHUX
dapmMn M ekoHOoMMja, CKnaguwiTa ca apTUKNUMa UcXpaHe U KBanuTeT
cKnaguwTera, N3BOpPM N HauMH cHabaesana BogoM. [NpoueHa ce oba-
BSfba yobuyajeHoM MeTogoM Kao 1 3a gpyre notpebe.

Kpo3 onpemrbeHOCT jeauHMua Mpouewyje ce CcTawe U KBanuteT
onpeme:

— 3a geteKkumjy u nageHtTudrkaumjyy matepuje us katactpa sarahveava
(ma nu je jeamHnua cHabpeseHa cneuMUYHUM OeTekTopuMa, UHAMKaTop-
CKMM LeBYMLamMa, moryhHocT kopuwhena noctojehunx nabopartopuja 3a oa-
pehuBare cyncraHumM U3 Kkatactpa, cpeacTBa 3a y3MMane y3opaka, Aa nu
cy paspaheHe meToae 3a KBanuTaTMBHY W KBAHTUTATMBHY XEMW|CKY aHanm-
3y, Aa nn nocToje noTpebHe xeMukanuje, Kakea je opraHusaumja KOHTpose 1
oueHa edmkacHocTW, aa nu cy ogpeheHe pedepeHTHe nabopaTtopuje, Ha-
YMH OpraHusaumje capagh-e ca opraHuma ca Teputopuje u ap.);

— 3a XeMUjCKy 3alTuTy (CTawe cpeacTtaBa 3a 3alTUTy Sbyau, XUBO-
TMHA M MaTepujanHux gobapa, 4a nv NocToje ageksatHa u cneumdunyHa
CpeAcTBa 3a 3aliTUTY opraHa 3a Aucakwe U Tena o maTtepuja u3 kata-
CTpa, kKao un gpyre notpebHe onpeme, HapoO4YUTO M30MALMOHU anapaTw,
cpefcTBa 3a xepmeTusauujy, BeHTunauujy n dountpaumjy objekaTta Ko-
NeKTUBHEe 3awWTuTe, CTawe MeauuUHCKe 3awwTuTe (NocTojake U onpe-
MIBEHOCT CaHUTETCKUX ekuna), Aa nv cy NponucaHn NocTynuu U opraHu-
3aumja sawTute n ap.);

— 3a yKknakawe nocreguua (cpegctea 3a 30puhaBarbe nospehe-
HUX, KOHTaMWHWpPaHUX, pawyuwhaBawe npenpeka, OeKoHTaMuHauwjy,
BPCTE N KOMMYMHE MaTepuja 3a AeKOHTaMUHauMjy onacHUX maTepuja u3
KatacTpa);

— [a nv nocToje nponucaHe MeToAe 3a AeKoHTamuHauujy ( Aa nu cy
oapeheHe gekoHTamunHauunoHe ctaHuue ABXO kao u ogrosapajyhu npo-
padyyHu noTpebHuX KanauutTeTa 3a LeKOHTaMuHauuvjy rbyau, ogehe u
onpeme, HauvH AEKOHTaMWHauuje rbyau, XUBOTUHA, TEXHUYKUX cpen-
cTaBa, XxpaHe u Boge, ogehe u onpeme, 3emrbuwiTa N objekata Ha 3e-
mrbmwTy). Ouenyje ce u cacTtas, jayMHa, onpema, oOy4yeHOCT cHara
(ekmna) n gpyro.
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Pu3uk no jeanHuue Mmoxe ga ce kpehe of 3aHeMapsbUBOr pusnka o
BeOMa BenuKkor puauka. Pusuk og yaeca npouetwyje ce Ha OCHOBY Bepo-
BaTHohe HacTaHka ygeca n obuma moryhux nocneguua. OueHom pusnka
Aonasu ce 40 3akrbyvaka [a nu je pu3uk o onacHUX akTMBHOCTM Ha Of-
pefheHoM npocTopy NpuxeBaTtibuB. [puxBaTibUB PU3KK je OHAj KojuM ce
MOXe ynpasrbaTu nop ogpeheHum ycriosBuma npeasuheHnM nponucmumMa
N aKTMBHOCTUMA, a KBaHTU(IMKyje Ce Ha OCHOBY BepoBaTHohe HacTaHka
yaeca n moryhux nocneguua (tabena 4).

Tabena 4 — Ksanudukaumja puavka (Sluzbeni glasnik RS, 60/1994)
Table 4 — Risk qualifications (The Official Gazette of the RS, 60/1994)
Tabnuua 4 — Knaccudmkaums puckos (Cnyx6eHn rmacHuk PC , 60/1994)

BepoBaTHoha Moryhe nocneguue ygeca
HacTarika SaHemap- 3HavajHe O36ureHe Benuke Elethie
ypeca JbuBe | Benunke
\Y
| 1] ] [\ Beoma
Mana 3aHemaprb Manu Cpeamu Benukn A
VB PU3NK U3nK N3nK N3NK
p p p p UMK
\% \%
1l ]| \Y
Beoma Beoma
Cpegra Manu Cpeamu Benuku
BEIVKK BENUKN
pY3uK pU3uK pU3MK
pU3nK pU3NK
\ \% \%
1 \Y
Beoma Beoma Beoma
Benuka Cpeamu Benuku
BENUKN BESVKU BENUKN
pU3nK pU3nK
pU3NK pU3nK pU3NK

YKONUKO ce pu3nMKOM He MOXe ynpaBrbaTh nog oapeheHnM ycnoeu-
Ma npeasuheHMM nponvMcuma U npeay3eTuM akTUBHOCTUMA, OH Ce He
MOXXe NMPUXBATUTW.

lpoueHa mepumopuje

MpoueHoM TepuTopuje carnegasajy ce CBU HeHN eneMeHTH, Koju yTu-
4y Ha HacTaHaK yaeca u3asBaHor OnacHUM martepujama, LWnpeHe U NoHa-
LWake HacTanux edekata, Kao M Ha aHraxoBahe Kanauuteta TepuTtopuje
npu peluaBaky Npobriema KoHTporie, 3alTuUTe 1 yKnakwarke nocrneguua.

Mpoueryjy ce Mmukporpadcke n ypbaHUCTUYKE KapaKTEPUCTUKE: Ha-
cerba W WMpe OKONUHe, perbed, NOKPMBEHOCT, KOMYHUKATUBHOCT, a Mo-
cebHO npupogHe M BelTayke npenpeke namehy mM3Bopa OMacHOCTU U
objekaTta, MOryhHOCT eBakyauuje, Kao 1 npasuu 3a eBakyauujy. Y okBupy
npoleHe pasmaTpajy ce nogaum o moryhHocTuma npenyseha, LinsnnHe
oabpaHe n 3awTtute, Cnyxbe ocmatpara 1 obaBelLTaBara 3a aHraxo-
Bah-€ MO HacTarioM XeMUjCKOM yaecy.
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[NpoueHa MemeoposIowWKUX U KIUMamckux ghakmopa

JlokanHu KNUMaTCKM U METEOPOSIOLLKN YCITIOBU 3HATHO YTUYY Ha LUK-
pere 1 noHallawe KOHTamMuHauuje y atMocdepn 1 Ha 3emsbuwty. MNpu
npoLeHn ce carnenaeajy cnegehu nogauu:

— npoceyHn n npeosnahyjyhmn npasun n 6p3nHe gyBara NPU3EMHNX
BETPOBa Y OHOCY Ha NoTeHuujanHe U3Bope XeMujcke onacHocTu (Ha cnu-
um 6 je npukasaHa pyxa M Op3uHe BeTpoBa 3a Kpywesal y nepuogy
1970-1990). Ha ocHoBY H:UX NporHo3upa ce BepoBaTHoha ga ce BOjHM
objekTn Hahy y 30HM HakHagHO 3axBaheHor pejoHa (H3P) koHTamuHauwmje;

— poceyHa TemnepaTypa Basgyxa v Tna. Kopuwhewem oBux noga-
Taka W nopgaTtaka o uanykum ocobuHama (Tayka Krbyyara, Tayka mp-
XHeera, TemnepaTtypa camosanarbMBoCcTu 1 Apyro) npeasuha ce cTawe,
a Ha OCHOBY TOra noHallake onacHMX XeMUjCKUX MaTepuja;

— penaTuBHa BNaXHOCT Basgyxa W konvyunHa nagasvHa. OBu noga-
UM gedomHMLLY NOCTOjaHOCT M NOoHallake onacHe Matepuje y ogpeneHom
nepvoay roavHe n gaxa.

Csu oBu nogaum gobujajy ce obpahakem NMCMEHNM 3axXTEBOM, Xu-
apomeTeopornolkom 3asogy Penybnuke Cpbuje (JaksSic, 1992).

MEBE EEe s ke omom uaE e wee

Cniuka 6 — Pyxe 1 6p3nHe BeTpoBa Yy Kpywesuy 3a nepuog 1970-1990. rognHe
Figure 6 — Wind roses and wind speeds in Krusevac for the period 1970 — 1990
Huazpamma 6 — Po3a n ckopocTb BeTpoB B r. Kpyliesay 3a nepuog 1970-1990r.

[MpoeHo3a npumapHoO U HakHaOHO 3axeaheHoz pejoHa

MpumapHo 3axBaheHu pejoH (M3P) nogpasymeBa nNpocTop Heno-
cpegHo oko objekaTa, TPAHCMNOPTHOr CPeACTBa Ha KojeM je Oowno Ao
yAeca nsasaHor onacHMM maTepujama U y KOjeM je onacHa matepuja y
TEYHOM (EBEHTyasniHO YBPCTOM) CTaky U Ca Koje nape, racoBe M aepoco-
ne BeTap ogHocu y npasuy AyBama. NpoueHom N3P carnepasajy ce:

— OMMeH3Mje pejoHa 1 noBpLUMHA Koju ce ogpehyjy Ha OCHOBY u3Be-
WwTaja n3BmhaykmMx opraHa n nogartaka npegyseha n gpyrux opraHa;

— moryhe KoHueHTpaumje onacHux xemujckux martepuja. Ogpehyjy
ce M30KOHLEeHTpauumje n aobujeHn nogaum yHoce ce y KapTy.




HakHagHo 3axBaheHnn pejoH (H3P) jecte npoctop 3axBaheH KoHTa-
MUHauujoM atMocdepe 1 3eMrbuLLITa Kao nocneguue gucnepsvje raco-
Ba, Napa, aepocorna v 4BpcTux Yyectuua. lNpoueHom ce carnenasajy:

— Moryhe BapujaHTe npaBaua 1 MMeH3Wje 30Ha LUMpeHa OrnacHUx
mMatepuja. [lumeHsunje 30Ha wmpera gobujajy ce Ha OCHOBY AMCNepP3nNo-
HUX MoZerna npu Yemy ce ysmmajy y 063mp koHdurypaumje TepeHa n npe-
npeka namehy n3sopa onacHoctTu n objekaTa;

— BPEMe NpucTu3dama onacHuUx matepuja 4o objekaTta v jeguHuLa oa
MOMeHTa HacTaHka ygeca. [1pu npopayvyHy BpeMeHa npuctusama ysnva-
jy ce y 063up HajHENOBOSbHUjM METEOPOSOLLKN YcnoBu (BeTap 1-2 m/s,
BepTUKanHa ctabunHocT Basgyxa — ctabunaH, ymepeHe Temneparype) v
HenocTojawe npenpeka oA nssopa A0 objekata U penaTtuBHE BUCUHCKE
pasnuke;

— OpUWjEHTMpPHE FpaHuLe onacHuX KoHueHTpaumja. OBuM nogaum og-
pehyjy ce nomohy npunora 6poj 7 n3 Ynyrcrtea. [lobnjeHn nogaun HaHo-
ce ce Ha KapTy, Npu Yyemy ce y3umajy y 063up MeTeopOorioLWwKX YCroBH,
Kao 1 KapakTepucTuke perbeda n Hacera;

— Tpajawe onacHocTn. Oagpehyje ce Ha OCHOBY NMOCTOjaHOCTU 3agp-
XaBaka onacHUX maTepuja y Basgyxy, Ha TNy Uy BOAU Y 3aBUCHOCTU 0f,
METEOPOIOLKMX YCNnoBa N U3NYKO-XEMU]CKUX KapaKTePUCTUKa OMacHUX
XeMWjCcKnux maTepuja.

N3papa codpTBEpa 3a MOAEnoBaHe NPOrHo3e LuMpewa KoHTaMuHa-
uunje n nocneguua yaeca y yHkumju je 6pse getekumje n mgeHtudmka-
Luje HacTane onacHocCTu, Kako 6u mMepe 3awTuTe 1 yKnawawa nocnegu-
La 6une agekBaTHe.

Pesyntatu npoLeHe xemunjcke cutyaluje, 3aCHOBaHU Ha peraTtuBHO
jeAHOCTaBHMM MaTeMaTUyKMM Moaenuma, nocebGHO Cy MorogHu, jep y
KpaTKOM pOKy Aajy nNpubnmxkHy npoueHy Xemujcke cuTyauumje, Ha OCHOBY
Koje ce mory npenyseTtu ogpeheHe Mepe 3awTuTe jeanHuLa, CTaHOBHU-
LWTBA, MaTepujanHux cpeacraBa v XXMBOTHE CpeavHe.

HeSPRO v 1.0 nnn nporpamcku naket ,ABXO nporHosa”, kopuctu
ce y jegmHuuama ABXO Bojcke Cpbuje, a HacTao je ca nagejom ga ce o6-
jeovHe byHKuMje npoueHe n nporHose edekaTa AejcTBa onacHMX marte-
puja (MMPHOLOMCKMX XEeMUjCKUX yaeca u ynotpebe 60jHMX OTpOBa) U Hy-
KneapHux yaeca v yaapa. Hactao je ca texhwom ga ce objeauHe yHk-
uMje npoueHe M NporHo3e edekata AejcTBa OnNacHUX MaTepuja, Kako
NPUIMKOM MUPHOAOMNCKUX XEMUjCKMX yaeca, Tako U ynotpeboM BMCOKO-
TokcmyHuX matepuja (Lukovi¢ i dr, 2004).

Mporpamcku nakeT je, 3a caga, y nNoyeTHoj ¢ha3n pasBoja, 0OHOCHO
uMnnemeHTupaHa je dyHkuMja npoueHe edekaTta XeMUjCKUX Yyaeca.
M3rnen KopucHMYKor nHTepgejca npmkasaH je Ha cnvum 7.
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Cnuka 7 — Mporpamcku naket HeSPRO — ABXO nporHosa
Figure 7 — Software package HeSPRO - NBC Forecast
Puc. 7 — Habop nporpammHoro obecneyeHus ans nporHosupoanns HeSPRO — PXB3

lpoueHa noceduuya ydeca usza3gaHoz ornacHUM Mmamepujama

Moryhe nocneguue xemmjckor yaeca carnefasajy ce 0OBOjeHO Ha
npumMapHo 3axsaheHoM pejoHy 1 HakHagHO 3axBaheHOM pejoHy, OAHOCHO
3a pejoH (objekaT) yaeca u 3a 30Hy LUMPEHA ONACHUX XEMUjCKUX MaTepu-
ja, Ha ocHoBYy nogaTaka O U3BOpY OMACHOCTKW, CTaky W pacnopeny jean-
HMLUa M ycTaHOBa M METEeOpOSOLWWKMX nofgaTtaka. Ha ocHoBy carnegaHux
Moryhux nocneguua m3soge ce 3akrbyyum o notpebu npegysumarsa Me-
pa u nocTynaka y KOHTPONu, 3aWwTUTh 1 yKnawary nocneamua.

Y npumapHo 3axsaheHOM pejoHy carnegaBsajy ce nocrneauue HacTa-
ne ycnepn TpeHyTHor ocnobahakwa onacHux matepuja Ha 30 MUHyTa of
HacTanor yaeca, kao 1 nocrneguue Hactane gyrotpajHum ocnobahamem
(uypetbeM) onacHux matepwuja. Moryhe nocneguvue ce npouemwyjy Kao:
3aHemMaprbuBe, 3HadvajHe, 036urbHe, Benvke n Beoma Benuke. Moryhe
nocneguue npouekyjy ce Ha OCHOBY NokasaTerba y Tabenu 5 (Sluzbeni
glasnik RS, 60/1994).
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Tabena 5 — NokasaTersu 3a npoueHy Moryhux nocneguua Xxemunjckux yaeca
Table 5 — Indicators for assessing the potential consequences of chemical accidents
Tabnuua 5 — VicxogHble gaHHbIe AN NPOrHO3MPOBAHWS NOCMEACTBUN XMMUYECKON aBapum

MOCNEOVILIE
MNMOKASATEJBbU . Beoma
3aHemaprbmBe | 3HauajHe | O36urbHe | Benuke BEMNKE

Bpoj normHynmnx - - 1-5 6-20 >20
Bpoj nospehenmx - | _ 1-10 11-50 51-200 | <200
WHTOKCUKOBAHMX
MpTBe anBroe
KUBOTUILE 01T 01171 1271 2-101 >10T
Mptse fomahe | g 5 05107 |10-507 |50-5007 |>500T
XNBOTUHE
KoHTamunHupaHa 10-100 2 2
NoBpLIMHA - 1-10 xa xa 1-5 km >5 kM
Wrere onyneca | 4 5o 0.02-02 | 022 2-10 >10
(Mun.guHapa)

Y HakHagHO 3axBaheHOM pejoHy carnefasajy ce:

— nokasaTerbu Koju ogpehyjy nocneguue n npoueHy moryhux nocne-
Auua Kao y npuMapHoO 3axsaheHOM pejoHy;

— moryhu ryéuum ycnea TpoBaka U KOHTaMUHaUMje Ibyan, XUBOTU-
Ha u ap.;

— moryhe nocneguue Hactane ycnea HenpunarofeHor noHalawa
npunagHuka Bojcke 1 cTaHOBHULWTBA (CTpax 1 NaHuka);

— yTuuaj Ha caobpahaj (MoryhHOCT 3a HopmanHo oaBujare caobpa-
haja, moryhe 3abpaHe n orpaHuyera, HauMH perynucawa U KOHTpona
caobpahaja, oTknawame 3acToja M 3arywewa ycnen HenpwunarofheHor
noHallaka rbyan, ogpehumeame npuopuTeta u ap.);

— KOHTaMuHauwuje BOAEHNX TOKOBa, M3BOpa U BOAOBOAA M yTULAj Ha
noHalawe jeguHuua (yctaHosa) Bojcke n CTaHOBHULLITBA;

— yTULAj KOHTaMUHauuvje Ha peJoBHE akTUBHOCTU Bojcke;

— moryhHocTu ynotpebe ogroBapajyhmx matepuvja 3a JeKOHTaMUHa-
unjy, OQHOCHO HeyTpanusauujy.

3akrbydak u3 npoueHe

CarnepaBatkbeM CBUX enieMeHaTta npoueHe noTeHuumjanHor yaeca
n3a3BaHOr onacHUM mMatepujama 1 kuxoBor MefhycobHor yTuuaja n3soau
Ce 3aKiby4yak Ha OCHOBY Kojer ce nnaHupa n unssoau obesbdbehene jegu-
Huua n yctaHoBa Bojcke (Jaksi¢, BioCanin, 1996).

3akrbyyak obyxsara:

— CTeneH YrpoXeHoCTu jeauHuua — yctaHoBa Bojcke n objekarta y
30HM pa3meluTaja of NoTeHumjanHux yaeca ca onacHUM matepujama,
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— pacnosioxMBO Bpeme 3a npegy3nmare NoTpebHUX akTUBHOCTU Y
obaBelwTaBakwy — y30ywuMBamy jeauHMLA O ONacHOCTU U Npeay3vMamsy
Mepa 3awTuTe,

— Mepe Koje je HeonxoaHo npeay3eTn 3a 3aLlTUTY U Ha KOjU HauuH,

— Mepe koje Tpeba npeayseTn pagu cMakwena Moryhux u yknawa-
Ha HacTanux nocneauua,

— npobneme n3 obesbehena koje Tpeba pewasati 1 ca Kojum opra-
HVMMa OpXXaBHe ynpaBe, pagHuX U OpYyrMx opraHu3almja Ha TEpPeEHy U

— CHare (jeavHuue) n cpeactBa koje Tpeba mmatM y rotToBOCTU
(onpemrbeHe n oby4veHe) 3a notTpebe MHTEpPBEHUMje Y YrPOXEHUM pejo-
HVMMa 1 3a yKnakwahe HacTanux nocneguua y jeauHvuamMa v Ha objekTu-
ma Bojcke, koa yrpoxeHux objekaTta n ctaHoBHUWTBaA (yTBphMBare Bp-
CTe 1 cTeneHa onacHocTu, npahekwe NoHalwawa, cnacaBawe, eBakyaun-
ja, 3bpuraBare, AeKoOHTaMuHaumja n gp.).

Cadpxaj NnaHa obe3beher-a 00 ydeca y mupy
Ha HUBOY 2apHU30Ha

MnaH obe3behena oa yaeca nsassaHor onacHUM maTepujama y Mu-
py pagu ce Ha HMBOY rapHM3oHa 1 ume ce obyxsaTajy cBu BUTHW cagp-
Xaju o4 uHTepeca 3a oparaHusaumjy obesbehera n nsBpLIaBamwe 3aga-
Taka, Mepa 1 akTUBHOCTM KOjuMa ce cTBapajy YCnoBu 3a XUBOT U paj je-
AvHnua (yctaHoBa) y yaecuma.

MNMnaH obe3beherwa oa yaeca n3assaHor onacHUM maTepujama y Mu-
py Ha4yerHo cagpXu:

— n3Bog u3 OnepartmeHor ninaHa obesbehera og XeMnjcknMx yaeca y
MUpy;

— NPOLIEHY OMacHOCTM O, XEMUjCKUX yaeca;

— 3aKrbyyak U3 npoueHa;

— Hapehewe 3a opraHusauunjy obesbehemna, kojum ce obyxBaTajy:
uurb, 3agaum, Hocuoum, cHare, cpeacTsa, Mepe U NocTynuu, opraHv3a-
umnja KomangoBawa M Be3se, HaumMH obesbehera cHara Koje ce aHraxyjy
Ha nocebGHUM 3agaumma y KOHTPOSM U yKrakwawy nocrneguua, nsseluta-
Bakw-e N obaBelLTaBawE;

— ocTana notpebHa AoKyMeHTa:

* Hapeherwe KoMaHaaHTa 3a hopMupare KOOpANHALMOHOT TUMa,

* YNyTCTBO 3a pag KoopANHALMOHOT TUMa,

* MeTo4OoMnorMja paga KoopavHaLmMoHor Tena — Tuma,

* YNYTCTBO 3a NOCTYNaK AEXYPHUX OpraHa y criyyajy XxeMujckux ygeca,

* wema y3bywmBaa jeguHuua n NpuBpeMeHnX cacTtaBa y cryyajy
XeMMjcKux yaeca,
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* NNaH cagejcTea v capagme,

* npernepn aHraxoBaka NocebHUX cHara u cpeacrtaea — nNpyMBpeMe-
HWX cacTasa (cacTtaB, pacnopef, MoryhHOCTV 1 kanauuteTv u ap.) 1

* rpacpmkoHun, Weme, nperrneau Kojuma ce omoryhyje ycnewHumja op-
raHvusaumja u KomaHgoBawe obesbeherem.

3akrby4vak

CarnepaBatbeM CBUX eneMeHaTta npoueHe noTeHuujanHor ygeca
n3asBaHoOr ornacHMM mMartepujama u buxoBor MefycobHor yTuuaja nssogm
Ce 3aKiby4yak Ha OCHOBY Kojer ce nnaHupa n unssoau obesbdbehene jegu-
Huua 1 yctaHoBa Bojcke og Takeor yageca. Npu Tome, Tpeba Harnacutu
Aa Bojcka Cpbuje nma 3HadvajHO mecTo 1 yrnory y obesbehewy of yoeca
n3asBaHMx onacHMM maTtepujama.

OpraHusaumja ogroeopa Ha ygec msasBaH OMacHMM MaTtepujama,
Kao jegaH o4 NpUMOpUTETHUX 3aJaTaka, U3Y3eTHO je CrOXKeHa U KOMMMekK-
CHa aKTUBHOCT, KOja 3axTeBa MOTNYHY CTPYYHY OCMOCOGILEHOCT CBUX CY-
OjekaTta, a y cknagy ca uspaherHum lNnaHom ob6esbehera rapHmMsoHa og
yaeca nsasBaHnx onacHMM matepuvjama.

OpraHunsoBatbe ynpaBrbaka PU3MKOM KO OBaKBWX BPCTa BaHpen-
HUX CUTyauuja N3y3eTHO je CroXKeHa MU KOMMMeKcHa akTUBHOCT, Koja 3ax-
TeBa CMCTEeMaTu3oBaH U MyNTUAMCUMMAMHaApHW npucTyn. Kpajikbu ummb
CBUX Hamnopa npu pasmaTtpaky 0BOr npobrnema cBogu ce Ha T3B. MUHU-
MuU3auujy pusuka y CBUM (pasama nporeca ynpasrbarba akUMOEeHTHUM
cutyaumjama.
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BOOPYXEHHbIE CUJ1bl PECMYBJIMK CEPBEVA N MEPDI
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OBJNACTb: oxpaHa oKpyatoLlen cpeabl, XMMUYECKUE TEXHONOMNN
BWO CTATbW: npodeccroHanbHas ctaTbs
A3bIK CTATbW: cepbckuin

Peswome:

B daHHOU cmambe npedcmasrieHo rosoxeHUe U posib BoopyxeH-
Hbix cun PC e obecrieyeHuu mep 3awjumsl om agapuliHO XUMUYECKU
onacHbIx sewecms. OrnucaHbl Mepornpusmusi rno rnpedynpexxoeHuro no-
cnedcmeuti asapuli Ha XUMUYECKU ornacHbIXx 0bbekmax, 3awume om
XUMUYECKO20 ropakeHus U riukeudauuu rnocriedcmeuti agapuu.

B cmambe makxe onucaHbl MemoObi peanusauyuu riaHa 6eso-
rnacHocmu 2apHu3oHa om rnocnedcmeuli agapuli Ha XUMUYeCKU orna-
CHbIX obbekmax. B pe3dynbmame usy4yeHusi cex OaHHbIX MPO2HO3UPO-
g8aHUs1 MomeHyuanbHOU asapuu Ha XUMUYECKU OrnacHbiXx obbexkmax
MPUHAIMO pelweHUe, Ha OCHOBaHUU KOMOPO20 riaHupyemcs esecmu
npoepammy o 3awjume yacmeu u yupexoeHuli BoopyxeHHbix cun PC
om asapull XUMUYECKU OfacHbIX 8euyecms.

B 3aknoueHuUU 0bbsICHIeMCsi HAaCKOIbKO 8a)kHa posib Boopy»keH-
Hbix cun PC e meponpusamusix rno rnpedynpexoeHuro, CMsi24eHUro U 1u-
keudayuu nocnedcmeuli A0epHbIX U XUMUYECKUX asapudll.

KnioueBble cnoBa: mMOKCUYHbIE XUMUKambi, OUEeHKa cumyauyuu, ona-
cHble geuwjecmea, PXb, asapusi ¢ 8bI6pOCOM OracHbIX 8elwecms.
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Summatry:

The article describes the role and the place of the Serbian Army in
the risk management of accidents involving dangerous substances as
well as the activities such as taking measures for controling chemical
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hazards, protection from chemical contamination and elimination of con-
sequences. A method of plan drafting for the risk management in garri-
sons in case of accidents involving dangerous substances has been
presented. Taking into account all the elements of the assessment of po-
tential accidents involving dangerous substances and their mutual influ-
ence serves as a basis for planing and organising preparedness of units
and institutions of the Army for accidents involving dangerous substan-
ces. The Serbian Army has a significant place and role in dealing with
accidents with hazardous materials.

Introduction

Accidents involving dangerous substances are possible at all times
and everywhere, especially in urban areas with chemical plants, ware-
houses for hazardous chemical materials and heavy traffic and transport
of hazardous and toxic substances.

The consequences of accidents involving dangerous substances
can pose a threat to the Serbian Army as well as to other structures of
the society, which requires organizing protective safety mesures. In cer-
tain cases, the Serbian Army can be a major carrier of measures ad-
dressing accidents, regardless of whether it is directly affected or not.

The chemical accident risk managemnet in the Army is a part of the
overall risk management in the Army. Preventive actions, early war-
ning,alert of units and emergency measures of chemical protection are ta-
ken, as well as first aid, mitigation and elimination of consequences, thus
creating favorable and safe conditions for life and work of the units and in-
stitutions of the Army in case of chemical accidents.

The chemical accident risk management includes (Rutic¢, 2009):

- chemical accident control;

- protection against chemical contamination;

- elimination of the resulting consequences.

The chemical accident control plan for peacetime conditions is made
at the level of garrisons (airports, ports). Garrison (airport, port) commands
are responsible for such a plan, notably the following personnel:

- coordination team for the risk management of peacetime nuclear
and chemical accidents

- other professional bodies in garrison commands and units, and

- relevant competent and professional bodies of public authorities
and enterprises engaged in the production, storage or transportation of
dangerous goods.

The plan includes all the essential elements important for the orga-
nization of activities that create conditions for life and work of units (insti-
tutions) in case of an accident.

The Plan is based on "Guidelines for the risk management in the
Army of Serbia in case of nuclear and chemical accidents in peace”, pu-
blished by SAF, 2008 and “The regulations on the methodology for ha-
zard assessment from chemical accidents and environmental pollution ,
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measures of preparedness and remediation of consequences” The Offi-
cial Gazette of the Republic of Serbia No. 60/1994).

The chemical accident management plan generally includes:

- chemical accident hazard assessment,

- assessment conclusion, and

- order for the organization of risk management activities.Besides
these basic documents, other relevant documents are collected to ensu-
re a better organization of chemical accident risk management (a map
with assessment elements, a task force engagement plan, guidelines for
team activities, eftc.).

The Plan is based on a chemical accident risk assessment, the qu-
ality of which affects the quality of the overall risk management of che-
mical accidents in peacetime.

Risk assessment is carried out continuously - types, characteri-
stics, quantities and locations of potential sources of chemical hazards
are continously monitored, updated and incorporated in the written form
into the Risk Management Plan.

A software package, "HeSPRO”, was created with the intention of
combining the assessment and forecasting of the effects of dangerous
substances both in peacetime and during the use of highly toxic sub-
stances (Lukovic, et al., 2004).

Conclusion

Taking into account all the elements of the assessment of potential
accidents involving dangerous substances and their mutual influence
serves as a basis for planing and organising the risk management of ac-
cidents involving dangerous substances at the level of units and instituti-
ons of the Army. The Serbian Army has a significant place and role in
the risk management of accidents with hazardous materials.

The organization of emergency responses to accidents involving
hazardous materials, as one of priority tasks, is an extremely complex
activity that requires fully qualified profesionalsable to effectively re-
spond to an accident with hazardous materials in accordance with the
prepared Plan of the garrison level risk management of accidents with
hazardous materials.

The organization of risk management in these types of emergencies is
an extremely complex activity requiring a systematic and multidisciplinary
approach. The ultimate goal of allefforts in addressing this problem is to mi-
nimize the risk in all phases of managing accident situations.

Key words: foxic chemicals, assessment, hazardous materials, NBC,
accidents involving dangerous substances.
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OBNACT: 6e30egHOCT 1 3apaBibe Ha paay, HXUbepuja
BPCTA YJIAHKA: nckyctea 13 npakce
JE3UK YJTAHKA: cpncku

Caxemak:

HakoH noHosHoz npujema Penybniuke Cpbuje y YjeOureHe Hayu-
je (YH) npunadHuyu MuHucmapcmea o0bpaHe (MO) u Bojcke Cpbuje
(BC) aHeaxyjy ce y mynmuHayuoHanHum onepayujama (MHOn). lNpeo
aHea)koear-e, ca mpu 8ojHa nocmampadya, éuno je y MHOn-y YH y Uc-
moyHom Tumopy (YHMUCET) od 26. jyHa 2002. eoduHe. [Jo 3ameapa-
Ha 08e Mucuje mamo ce Hasasuno rnem npunadHuka MO u BC. Tpe-
HYmMHO je aHeaxoeaHo 247 npunadHuka MO u BC y ykynHo 10 mynmu-
HayuoHarnHux onepauyuja YH wupom ceema, y pa3nuyqumum yrozama.
Y moky moe aHzaxoeara jeGaH 00 Kiby4HUX ripobrema cy nocmynyu
MPUIUKOM Hauslacka Ha HeKy epcmy MUHCKO-eKCI/103U8HUX cpedcma-
ea (MEC). C mum y ee3u, nyHa naxra mpeba da ce noceemu rpe-
8eHmusu, 0OHOCHO KearumemHoj npunpemMu nuua Koja ce ynyhyjy y
MHOn.YnaHak npedcmasrba npeaned MpeHymHO pacriosioxuse Jiu-
mepamype u uckycmasa npurnadHuka MO u BC koju cy bunu aHeaxo-
8aHU y MHOn-y YH, a y ee3u ca 6e36edHum padom ca MEC, oOHocHO
MuHama

KrbyuHe peuun: npeeeHuuja, MynmuHauuoHasiHe onepauuje, 6e36e0-
HOCM, EKCrI03usuU, MUHE.
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YBoa

36or ynotpebe MEC y TOKy oOpyxaHux cykoba, kao M HMXOoBE
HeyMepeHe 1 HEKOHTponuMcaHe ynotpebe, Benuku je 6poj Teputopuja Ha Ko-
juMa ce oHe Harnase. To oTexasa hyHKLUMOHNCaHe cucTemMa U MHCTUTYUMja
OpYyLITBA, anu nNpeacraBiba U CTarHy ONacHOCT MO XMBOT, Kako NoKanHor
CTaAHOBHULLTBA, Tako M npunagHuka MHOM-a. OnacHocT je nocebHo m3pa-
)XeHa y opxaBama rge ce oaBujajy opyaHu cykobu nnm cy ce HejaBHO 3a-
BPLUMIK, @ HUWje 3aHeMapsbuBa HW Yy OHUM OpXXaBama rae cy ce Cykobwu
O[aBHO OKOHYanwu. Y Taksum ApyLUTBEHUM OKOSTHOCTUMa oapeheHn aeo Te-
puTOpMja, Ha Kojuma ce Hanase MuHe u octana MEC 3aoctana us opyxa-
HMX cykoba, Huje NponmucHO obenexeH. JIokanHo CTaHOBHMLLTBO, Kao U Npu-
nagHvumM MHOM-a, HUCY yno3HaTu ca fokauujama HaBegeHuX TepuTopuja,
LUTO Y3pOKyje MOryRHOCT HacTaHKa MWHCKOT MHLUMOEHTa MPUITMKOM KpeTa-
Ha, OOHOCHO Mnporacka Kpo3 wux. Takohe, nopen HeMHPOPMUCAHOCTU O
TepuTOpujama Ha Kojuma ce Harnase MuHe u octana MEC 3aoctana u3 opy-
XaHux cykoba, Opyrv y3poum MUHCKUX MHUMAEHATa cy HEODYYEeHOCT bya-
CTBa, KaKO fOKanHor CTaHOBHULLTBA, Tako 1 npunagHvka MHOnR-a, Ha npe-
no3HaBaky TakBux Teputopuja. HeobyyeHocT rbyacTea nogpasymeBa u He-
no3HaBake U npumMmeHy 6e3begHOCHMX Mepa M MOCTyrnaka npu pagy ca
MEC. YecTn y3poum MUHCKUX MHUMAEHATA CY M HeMakka U pago3HanocT.
Pagn npeBeHUMje HacTaHKka MUHCKUX MHUMAEHaTa OpyXaHe cHare Koje
ynyhyjy csoje npunagHuke y MHON nocebHy naxky noceenyjy KBanuTETHOj U
npaBoBpPEMEHO] NpUNpemMn CBOjUX NpunagHuka. MNpunpema ce y BENUKO] Me-
py O4HOCK Ha MO3HaBaH-€ OMacHOCTU Koje Mory npoy3spokosat MEC, anu n
Ha no3HaBar-e N MPUYMEHy NnocTynaka n mepa 3a 6e3benaH XMBOT U pad y
MHOn-y, Kako onwTKX, Tako 1 NocebHMX. JegHa o Mepa Koje ce npedy3vmMa-
jy jecte n nspaga GpoLuypa unu NpupyyHKKa kojuma ce npunagHuum MHOR-a
YNO3Hajy ca OnacHOCTMMa Of eKCMITO3UBHUX CpeacTaBa Ha TepUTopuju 1 on-
LWTMM nocTynummMa npunagHnka MHOR-a y cnyyajy Haunacka Ha HsuXx.
Mpunpemare 1 00yKy nuua u jeanHuua us cactasa MO n BC, kao u
npahexse 1 KoopanHaLmjy HUXOBOr aHraxkoarwa y MHOM-y 1 gpyrium onepa-
umjama ovyBara Mypa u 6e36eaHOCTM y perroHy 1 cBeTy cnposoau LieHTap
3a MupoBHe onepaumje NeHepanwTaba BC. 3agaum oBor LeHTpa cy:
> n3bop, cenekunja, obyka, Nnpunpemar-e 1 onpemare nojeamHaua
n jeanHnua 3a MHOR,
> nraHvpawe, opraHusaumja n peanusaumja TpaHcrnopTa nojegmHa-
ua, jeanHuua, Haopyxaha 1 BojHe onpeme y 3oHe MHORN-a,
> KOMaHOoBawe, KoopAnHaLuMja U KOHTPOria aHraXxoBaHuX cHara y
MHOnR-y,
> nraHvpawe, opraHmsaumja n peanunsaumja HauMoHanNHUX n mehy-
HapOAHMX KypceBa, ceMuHapa v npefaBara Nno cagpxajyma 3Ha-
YyajHuMm 3a ydewhe y MHOR-y.
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Y tabenu 1 npukasaH je nperneq TPeHYTHOr aHraxkoBawa npunag-
Huka MO n BC y MHOR-y YH, ca HasnBuma MHORN, 6pojem nuua n gyxHo-
CTMMa Ha Koje cy oHa ynyheHa. (http://www.mod.gov.rs.com)

Tabena 1 — lNpernep aHraxosawa npunagHvmka MO n BC y MHOnR-y YH
Table 1 — Review of the engagement of the MoD and the SAFpersonnel in UN MNOPs
Tabnuuya 1 - O630p yyactns MO n BCPC B MHOn OOH

MHOR y kojuma yyectByjy npunagHuum MO n BC

P.6p. MHORN Bpoj nuua Kateropuja

LtabHa rpyna
N CaHUTETCKM TUM

1. || KOHFO — MONUSCO 8 !
3a eBakyauujy
Ba3AyLUHUM NYyTEM
2. || TIMBEPNJA — UNMIL 5 BojHu nocmaTpaum
3 OBANA CIIOHOBAHE 3 BojHu nocmaTpaum
| = uNocCI ! P

LLtabHu odouump,
BOjHM nocmMaTtpayu,
4. | KUIMAP — UNFICYP 46 4YraHoBM NaTpone
1 npunagHium
nelsagujckor Boga

LLtabHu oduumpn
5. || IMBAH — UNIFIL 144 M NpunagHuum
nellagujcke yete

BJIMCKN NCTOK

6. |~ UNTSO 1 BojHn nocmatpay

7. || EUTM Somalia 5 LTabHn odonumnp n caHUTETCKU TUM

8 EUNAVFOR Somalia z 16 LtaBHa rpyna n ayTOHOMHU TUM 32

" || Operation ATALANTA 3awTtuty 6pogosa

LIEHTPAJTHOA®PUYKA .

o, | PENVBIAG 16| Boburocerzau st o,
— MINUSCA J 4

10. || EUFOR RCA 5 CaHuTeTckn TUM
YKYNHO 247
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Ynotpeba MEC kpos ncropujy

MuHCKO-eKCnno3MBHa cpeacTBa noapasymeBajy LenoKyrnHy BOjHY
OonpeMy Koja cafpXu eKkcrnnosuse, maTepujane 3a HykneapHy dysujy u
ducujy, kao n BruonoLuke n xemmjcke areHce. To cy:

>
>
>

VVVVVVYYY

bombe n 6ojeBe rnase,
HaBoheHn 1 B6anUCTUYKM NPOjEeKTUNN,

apTUIbEPUjCKN U MUHOGALIAYKM NPOjEKTUNN, pakeTe U Mano Hao-
pyxare,

cBe BPCTE MUHA,

Toprneda v NOABOAHU MPOjeKTUNN,

NMPOTEXHUKA,

KaceTHe 6ombGe,

NaHCUPHU MeXaHU3MMU,

nyHwela 1 CpeacTBa Koja MHULMPajy pakeTHO ropuso,
enekTpounHmumpajyha ekcnnosmeHa cpeacTsa,
HeJonyLwTeHa 1 UMNPOBU30BaHa eKCNo3nBHa CpeacTBa U

CBW OCTanu NpeaMeTn UM KOMMOHEHTE Koje Cy MO Npupoan eKc-
nno3usHK (Radi¢, 2001).

MuHCKO-eKCnno3nBHa cpeacTsa Mmajy Beoma Aayry npumeHy y opy-
XaHuMm cykobuma. 3axBarbyjyhu CBOjUM OCHOBHUM KapakTepucTukama,
€KCMNMO3MBHOM [€ejCTBY N e(eKTy Koju ocTaBrba Ha HenpujaTterba, yno-
Tpeba MEC Tokom nctopuje paToBawa ctanHo ce nosehasana. Ca cBa-
KM HOBMM OpYXaHUM CyKkoOOM eKkcnnoamBHa cpeacTsa Cy ycaBplLuaBa-
Ha, WTO je pe3ynTupano Aa AaHac y CBETY NOCToju Benuku 6poj pasnu-
YUTUX EKCNITO3NBHMX CpeacTaBa.

WcTopuja pasBoja M ycaBplUaBaka Haopyxara W BOjHe ornpeme,
anu n HanpeTka Hayke (O4HOC HaopyXake 1 BOjHa onpema-Hayka je ABo-
CMepaH 1 KaysanaH), 3abenexuna je criegehe kapakrepuctTuiHe gatyme
3a pasBoj MEC:

>

>

>

>

1190. rognHe n.H.e. — TpPoOjaHCKe Tpyne KoOpuUCTUne cy 3anarbousa
cpeacTBa NPOTMB rpyYKe MopHapuue;

500—470. roguHe n.H.e. — y Taktum KnHesa day Jln Jena onuca-
Ha je ynotpeba KameHWX Kyrnu u 3anarbMBUX FIONTU MPUIIUKOM
oncage rpagosa;

160-122. roguHe n.H.e. — KnHesu cy npoHawnu upHu 6apyT, cmecy
76,2% kanujym-Hutpara, 15,4% gpseHor yriba u 8,4% cymnopa;
222. roguHe — PumrbaHu cy y noMopckum butkama novenu ga Ko-
pucTe 3anarbuBy cmecy nspafheHy of HeralueHor Kkpeya u acdarn-
Ta Koja ce nanuna y Joavpy ca BoAom;
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» cpenumHoMm 7. Beka [pk KanmHukoc je ycaBpLino pyMcKy 3anarbu-
BY CMeCy W npoHaluao ,rpyky BaTpy” Koja ce cacTojana oa: Had-
Te, CyMnopa, CMOorie 1 HeraleHor Kpeya;

» 1073. rognHe — Mahapwu cy npu oncagn beorpaga npsu KopucTu-
nn upHu 6apyT y EBponu;

» 1250. roguHe — kanyhep R. Bacon Hanpasuo je upHu 6apyT, ca-
ctaBa: 41,2% kanujym-vutpar, 29,4% cymnopa n 19,4% npseHor
yrioa;

» 1326. roguHe — y BeHeuwnju cy nspaheHn meTanHu TornoBm Koju cy

nsbauusanu hynag nog NpUTUCKOM racoBa, HacTanux caropeBa-

Hem bapyTa.

1627. rognHe — K. Wiend| npBu je kopuctno upHu 6apyT 3a OTKO-

naBawe pyaa;

1654. roguHe — J. R. Clauber npoHawiao je aMoHWjyMm-HuTpaT (Ko-

jn ce KOpUCTU Kao OKCUAAHC Y NPUBPEAHUM EKCNIo3vBuma);

Kpajem 17. Beka — J. Lowestern npoHaLuao je >XMBuH-oynMuHar;

1780. rognHe — C. L. Berthollet npoHaluao je kanunjym-xnopar;

1845. rognHe — OTKpMBEHa HUTpouernynosa, a A. Soborero npo-

HaLlao je HUTPOTIMLEPUH;

1853. roguHe — AycTpujaHuM 3amemsyjy LpHU BapyT HUTpoueny-

nosHum 6apyToMm Koju cTaBrbajy y 6aTepuje Tonosa;

1867. roanHe — A. Hoben je npoHawao guHamuT;

1873. rognHe — npoHaheH NnacTUYHM eKCNo3nB (HUTpoLenysno-

3a + HUTPOrNULUEPUH);

1884. roanHe — npoHaheH gBob6asHu 6apyT;

1870. rognHe — nobujeH je TpuHuTpoTponyeH (THT);

1891. rognHe — T. Curtis npoHawwao onoBo-asng;

1894. rognHe — Npon3BeLEH je NEHTPUT;

1944. rognHe — novyena je npousBodta NUBEHNX gBobasHux 6a-
pyTa 3a MNOroH pakeTHUX NpojekTuna.

[o HajmacoBHuje nspage HoBux MEC cBux BpcTa AOLWIIO je TOKOM
[Opyror cBeTcKor para, WTO je pe3ynTupano BenukuMm 6pojem NornHynmx
1 noBpeheHnx, Kako NpunagHuka OpyXaHuxX cHara, Tako U LMBUITHOT CTa-
HOBHUWTBA. MehyTnM, 1 y nokanHUm opyxaHum cykobuma HakoH [dpyror
cBeTCKor parta u3paga HoBux Bpcta MEC y cBeTy Huje 3aycTaBrbeHa
Beh, HanpoTuB, panuaHo je HacTaBrbeHa.

HaHac ce y csety npoussoge MEC koja cy MHOro onacHuja og, OHUX
Koja cy ce kopuctuna kpo3 ncrtopujy. C tum y sesu, YH, OEBC un 6pojHe
MefhyHapoaHe opraHusauuje npegysmmajy mepe fa ce KonmymHe ekcrnmno-
3UBHUX CpefcTaBa y CBETY CMake, a ja Ce HEKOHBEHLMOHarnHa (Hexyma-
Ha) MEC BuLLe He NPOM3BOAE M He KopUCTe.

VVVVYYVY VYV V VVV V V

196




Bpcte muHa

BpcTa ekcnnosmMBHUX cpecTaBa Koja je y3poK MHorumx Hecpeha, Ka-
KO 3a BpeMe OpyXaHux cykoba Tako M HaKOH UCTUX, Cy MUHe. UcTe ce
cMaTpajy HajonacHUjMM eKCnno3vBHUM CpeacTBMMa, a pasnor cy cnege-
he KapakTepucTuke MuHa:

» MoryhHOCT pasnuunTnx HauyMHa akTuBMpama.

» [locTojaHOCT 1 Noy3gaHoCT.

» Benuka oceTrbMBOCT.

» Benwuko y6ojHO aejcTBo.

» Jlakoha nocTtaBrbamsa.

» [obpa moryhHOCT Mackupatba.

MwuHe npepcTtasrbajy Bpcty MEC Koja ce nocTaBerba Ha Unu y 3eMiby
WNW Ha HeKy Apyry NOBPLUMHY Kako By ce akTuBmpana 36or npucyTHOCTU
UIM KOHTaKTa ca ocobom mnm Bo3nnom. 360r CBUX CBOjUX KapakTEpPUCTU-
Ka 3a MUHY ce kaxe u: ,,MwnHa je nepdekTtaH BojHMK. OHa HUKag He cna-
Ba, HMKaZ He nNuTa 3a nnaTy WUnu 3a XpaHy, H1UKag He npomMaluyje, He nuTa
0 3afaTKy U He BpuHe o XpTBama. Ha gy>kHocTu joj He Tpeba 3ameHa ne-
JeceTt unu suwe rognHa. Beoma jy je Tewwko npoHahu 1 HMje ckyna 3a Ky-
nosuHy.” (NATO, 2010)

HayenHo, cBaka MuHa ce cacToju of: Tena MWHe, eKCrnio3vBHOTM
nywena, ynaroada, kanucrie u nojayHmka. MmHa ca ocHoBHVUM genosvma
npvkasaHa je Ha cnvum 1.

Excnno3uBHO
nywewe

Kanucna Ynarbau

MojauHuk

Cnuka 1 — MuHa ca OCHOBHMM Aenosuma
Figure 1 — Mine with the essential parts
Puc.1 - MnHa ¢ OCHOBHbIMW YacTaMu
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Ha ocHoBy nogataka YjeouweHuX Hauuvja, TPEHYTHO y CBETY MMma
npeko 600 BpcTa MMHa Koje ce Knacudukyjy npema pasnnuimtum Kpute-
pujymmuma. Mehytum, Hajuewha je nogena npema HameHu, 1 To Ha (Mno-
aena koja ce kopuctn y MHOR-y):
» Anti personnel mines — MnHe 3a yHuLWTaBakwe XuBe cune (nNpo-
TMBNEeLwaanjcke MuHe) n

» Anti vehicle mines nnn Anti tank mines — m1He 3a oHecnocobba-
Bake W YyHUWITaBawe BO3WNA WNU MNPOTUBTEHKOBCKE MUHE.
(http://www.mineaction.org)

Anti personnel mines ( npoTMBnelwaanjcke MMHE) HaMeH-EHE Cy 3a
yHULWITaBake U oHecnocOrbaBake X1Be cune Henpujatersa. ['eHepanHo
Cy Manux gMMeH3unja, pasnuumtux obnvka n mory 6utn nspaheHn og pas-
nnmunTnx matepujana (gpeeta, nnactuke unu metana). AKTMBMpajy ce
Hajyelwwhe ycrnen PU3nYKor KOHTaKTa 1 noTesakem MNoTesHe Xuue, a Mo-
ry n oMpuroBaHo vnu nomohy BpeMeHCKor ynarbadya. YrnaBHOM ce Mo-
CTaBISbajy Y 3eMsby, anun ce Mory NoCTaBuUTh N Ha 3eMIbY UMW HeKe apyre
noeplmHe. CKOpo yBek ce nocTtasrbajy Aa 6yay cakpuBeHe U 3amacku-
paHe. OBa BpcTa MUHa Knacudukyje ce npema KpUTpujymy HadmHa gej-
CTBa, U TO Ha:

> Blast mines — MmuHe, koje aejcTByjy cunom ekcnnosuje (HarasHe

MUHE) 1

» Fragmentation mines — pacnpckaBajyhe MuHe (MUHe Koje AejcTByjy

curnom ekcnnosuje n coparmeHTuma). (http://www.mineaction.org)

Blast mines — MuHe koje OejcTByjy cMnomMm ekcnnoaunje (HarasHe mu-
He) 36or mane konu4ymHe ekcnnoauea (oko 0,1 Kr) He HaHOCe CMpTHe no-
Bpeae, Beh ob6MYHO MoBpene OOHUX ekcTpemuTeTa, koje 36or cBoje
036urbHOCTM Hajyewhe goBoge A0 amnyTauuje, WTO MMa BENWUKU NCUXo-
MNOLLKX YTULUAj Ha rbyacTBO. HarasHe MuHe Hajuewhe cy LUMNUHOPUYHOTD
obnuka, npevHuka og 70 go 160 mm un BucmHe og 50 go 100 mm. Mehy-
TUM, jeaaH 6poj Hara3HWX MUHa Cy NpaBoyraoHor obnvka, oumeHsunja oa
100x180 mm go 150x300 mm. HarazHe muHe mory 6uTtun pasnnuntmnx 6o-
ja, anu Hajuyewhe cy macnuHacrte, 3eneHe, upHe, 6paoH unu cuse 6oje.
Hajo3burbHuje noBpeae HaHOCEe HarasHe MUHE ca KyMynaTUBHUM MNyHe-
teMm. (http://www.defence.gov.au/uxo/index.asp)

Fragmentation mines — pacnpckaBajyhe MvuHe (MVHe Koje AejcTByjy
CUITOM eKcnnosunje n dparmeHTMma) umajy Behe konuvumHe ekcnnosusa
(oa 0,3 go 0,5 kr) n Hamew€eHe Ccy Aa NCTOBPEMEHO U3a3oBY NOBpeae Be-
hem 6pojy reyan. BehnHa oBnx MuHa nma Teno MyvHe of Metana unum y
CBOjOj KOHCTPYKUMjU MMa MeTanHe Kyrnuue Koje gonpuHoce y6ojHujem
AejcTBy Ha uurb. PacnpckaBajyhe MuHe gejctByjy Y npeydHuky o 360° u
CMPTHO [€ejCTBO HayemnHo ocTBapyjy y nonynpeyHuky og 10 go 50 m. Pac-
npckasajyhe MuHe, Ynju pesynTtar akTuBMpawa cy dparmMeHTu HejeHa-
Ke BennymMHe, MOry ia ocTBape CMPTOHOCHO aejcteo U Ha 100 m paspa-




rbuHe. lMpunukom gejctBa OBe MWHE MOry HaHeTW U CMPTHE NoBpeae.
lMocToje Tpu OCHOBHa TMNa pacnpckasajyhux MuHa:
» Stake Anti-Personnel Mines — npoTuBnewagmjcke MWHE no-
CTaBIbeHe Ha Ko4uh,
» Directional Fragmentation Anti-Personnel Mines — ycmepeHe
pacnpckasajyhe npoTnsneLllagmjcke MUHe u
» Bounding Fragmentation Anti-Personnel Mines — oacko4He pacnpcka-
Bajyhe npoTuBneLllaamjcke MnuHe
(http://www.defence.gov.au/uxo/index.asp)

Stake Anti-Personnel Mines — npoTuBnewaaunjcke MMHe nocTaerbe-
He Ha kouuMh HamerseHe Cy Aa u3a3oBYy MCOBPEMeEHO noBpede Behem
6pojy Ibyaun. YrnaBHOM Ce akTUBMpajy noTe3aweM MOoTe3He Xuue.
MocTaBreajy ce Ha ApBeHU unu MmetanHu kouuh oko 200 MM u3Hag M-
ognore, a Mory ce nocraereatm u Ha gpseha n objekte. O6MYHO cy
3eneHe 6oje, a mory 6utn y 60ju gpBeta u metana. Ha MmuHy ce mory
NnocTaBuTN ABe WM BULLE MOTE3HMX Xuua Koje ce yusplihyjy 3a gpyru
objekat (yrnaBHom gpyru koumh unu gpeo). Huje pepak cnyyaj ga ce y
3eMIby AyX NpoTe3arba NoTe3He Xuue NocTaBrbajy HarasHe MUHeE.
(http://www.mineaction.org)

Directional Fragmentation Anti-Personnel Mines — ycmepeHe pacnp-
ckaBajyhe npoTmeBneLllagnjcke MMHe HaMekweHe Cy Ja UCTOBPEMEHO M3a-
30BY noBpeae Behem 6pojy rbyam ycMepeHnm 4ejcTBoM geToHaumje. Be-
AYHa MMHa oBe BPCTe u3rneda Kao 3akpyBIbeHU NMPaBOYyraoHWK, noceny-
j€ HOXMLE 1 YrNaBHOM Cy MacnuHacTe, LpHe, 6paoH u 3eneHe 6oje. Mu-
He NoCTaBIbEHE N NPUNPEMIbEHE 3a [ejCTBO Hajuewhe ce akTuBMpajy us
AarbuHe, a Mory 1 notesawem noTesHe xuvue. PparmeHTHU MaTepujanu
(yrmaBHOM Teno MVHe U1 Kyrnuvue) AejcTByjy Nnpema uurby y 3axsaty yrio-
Ba o4 60° no xopmsoHTanun n 3° No BepTukanu. HayenHo, Kyrnuue umajy
ybutauHo gejcteo Ha 50 M og mMecTa ekcnnosuje.
(http://www.defence.gov.au/uxo/index.asp)

Bounding Fragmentation Anti-Personnel Mines — oackoyHe pacnp-
ckaBajyhe npoTmeBneLllagnjcke MMHe HaMekeHe Cy Ja UCTOBPEMEHO M3a-
30BYy noepepe Behem 6pojy rbyaun. Hajuewhe ce ykonaeajy Tako ga je ca-
MO ynarbay u3Hag noBpLUnHe, a aKTUBUpajy ce Ha nputucak (Haras) unu
Ha noTesare noTesHe xuue. HayenHo cy gumeHsnja go 150 mm y npeu-
HUKY 1 go 300 mm y BucmHy. OackodHe pacnpckaBajyhe npoTtusneLwlagmj-
CKe MUHe, HaKOH MoKpeTaka faHua geToHauuje, oackady oo 1 M BUCUHeE,
n gejctayjy y npedHunky og 360° n octBapyjy CMPTHO A€jCTBO Y Nosynpey-
Huky og 10 go 50 m. HauyenHo, dparmeHT nmajy yémutadyHo gejcteo Ha
25 m, a pawbaBajyhe Ha 100 m o4 mecTa ekcnnosuje.
(http://www.defence.gov.au/uxo/index.asp)

Anti vehicle mines nnu Anti tank mines — NpoOTMBTEHKOBCKE MUHE,
HaMeneHe Cy 3a oHecrnocobrbaBake U yHULWTaBake Bo3una. Kao n npo-
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TMBMNewaanjcke MUHe YrnaBHOM Ce aKkTMBMpajy Ha nputucak (notpebHa
je Beha cuna npuTtucka), anu Mory u Apyrum HaumHuMa, a Hapo4vmTo Kaga
Cy onpemMsSbeHe cneuujanHm ynarbadmuma. [locTtaBrbajy ce, yrnaBHOM,
Ha NyTHUM KOMYHWKauMjama 3a MOTOpHa Bo3una. Huje pegak cnydyaj oa
ce y3 NPOTUBTEHKOBCKE MWHE MOCTaBSbajy M MpOTUBMELIaANCKE MUHE.
MpoTMBTEHKOBCKE MMHE Hajuyewhe cy OKpyrnor u keagpartHor obnuka,
anmeHsuja og 230 mm y npeyHuky 1 100 mm y BucmHy o 400 mm y npey-
HUKY 1 160 MM y BUCMHY. Teno MMHe Moxe OUTK of ApBeTa, NnacTuke
unu metana u pasnuumtux 6oja. NpoTnB- TEHKOBCKE MUHE 0BUYHO ce ak-
TuBMpajy Ha nputucak og 120 kr go 150 kr. C ob63npom Ha To Aa je jegHa
O HamMeHa NPOTUBTEHKOBCKNX MUHA U OHecrnocobrbaBawe 1 yHULITaBa-
e TEHKOBa, OHe cafpxXe Behe KONMnyuHe ekcrnnosuea, na cy, y cnyvyajy
Aa NX akTMBMpajy UMBWUNHa BO3una, nocneauue no hux u JbyactBo Y Hn-
Ma KatacTpodhasnHe.

MuHcku 3Hakosu

TepuTopuje Ha Kojuma ce Hanase MUHEe YeCcTO HUCY obenexeHe 3Ha-
KOBUMa KOjU yKa3yjy Ha HMXOBO MPUCYCTBO, @ YECTO Ce He MOry HU npu-
MEeTUTH, jep Cy yKonaHe unv MackMpaHe 3a pasnuky of ocTarnux ekcrmo-
3MBHMX OCTaTaka 13 opyXaHux cykoba, Koju ce yrnaBHOM Hanase Ha no-
BpLWMHU. MefyTnm, ogpeheHun 3Hauu Mory ykasmBaTu Ha NOCTOjale MU-
Ha Ha ogpeheHoj TepuTopumjn. To mory 6uTu:

» MecTa Bohewa opyxaHux 6opbu: GuBKM nonoxaju jeanHUua,

npocTop M3mMehy nonoxaja jegHe of CykoOrbeHMX CTpaHa, Kao U
npocTop M3Meny nonoxaja gBe CykobrbeHe CTpaHe;

» HanywTteHn objekTn M obnacTn Koje NoKarHO CTaHOBHULLTBO He
KOPUCTK 3a KpeTawe — HeogpkaBarwe objekaTta n obnactum oko
HUX HAKOH OpyXaHux cykoba, HenocTojawe cTasa 4O objekaTta,
BUCOKa BereTauuja;

» TparoBu BOjHE onpeme: ambanaxa (caHayuu, Kytuje, Oypag wu
CNNYHO) 3a NakoBaH-€ BOjHE onpeme, ambanaxa 3a MUHCKO-eKC-
No3vBHaA CPeacTBa U CINYHO;

» BO3una owteheHa ekcrnnosvjama, MpTBe unu nospeheHe XMBoTu-
He;

» nokaumje Ha Kojuma ce Hanase KpaTepwu y TNy HacTanum of eKkc-
nro3suvje n CyMwnBM TparoBu Ha Ty (M36o4YmHe y 3emMrbn, 3eMrba-
He XyMKe nopea TpaBHaTUX MNOBPLUMHA, CUMETPUYHE pyne Ha ny-
TeBMMa);

» obnactu n 06jekTn NHpacTpykType 3Ha4ajHM 3a OpyXaHe CHare:
aepoapoMu, Xenuaopomu, BakHe caobpahajHuue, NyHKTOBMW,
obnacTtu oko BOjHUX 6asa n CrimyHo.
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3HaKOBM KOjU Ce KOpPUCTE, a KOju YKasyjy Ha MocTojake MUHA Ha
oapeheHoj Teputopuju mory 6uTim :
» bopmauumjckn 3HaKoBM — Hajuellhe KBagpaTHOr UM TpoyrnacTor
obnuka, UpBEHE WNN XyTe Nno3aguHe ca MUCMMCaHMM Yyno3ope-
HeM. Crioea u cumbonu Hajuewhe cy 6ene nnm upHe 60je;

» NpUPY4YHN 3HAKOBWM — Hajyellhe ce u3pahyjy o4 KameHux u gpee-
HUX MaTepujana.

Mpumepun obenexaBara rpaHuLa ca onacHOM TepuTopujoM nomohy
Kamema cy crnegehu:

e Kamemne ce nopefa AyX rpaHuue ca onacHoOM TEPUTOPUjOM, a OHa
NnonoBMHa KaMeHa Koja je bnka onacHoj TepuTopumju oboju ce y
LpPBEHO Unn

e Ha ogpeheHOM pacTojakby OYX rpaHuLe ca ornacHOM TEPUTOPUjOM
KaMere Ce CMNOoXW y BUAY XYMKWN.

Takohe, y3 nomoh octanux npupy4yHmMx maTtepwmjana, kao LWTo cy nu-
MeHKe, rpaHe gpseha, dapba, nnatHa u crnvyHO, Mory ce obenexuTu
rpaHuue ca onacHom Teputopujom. HaumHm obenexasara Cy:

» ucupTaBake MWHCKMX 3HAKOBa Ha Try Ha rpaHuuM ca onacHom

TEpUTOpUjom,

» nobagawe rpaHa apeeha y 3emrby 1 HUXOBO obenexaBare He-
KM LpBEHUM NpeameTomMm,

» n3paja 3Haka o rpaHa gpBeTta y Buay crpenuue nnm

» nocTaBfbake TKaHMHA Ha ApBehy Ha rpaHUUKM ca OnacHOM Tepu-
TOPWjOM.

3Hak 3a obenexaBahe ornacHe TepuTopuje, a Koju je y cknagy ca
YH ctaHgapguma, nma cnegehe kapaktepucTuke:

» KBaApaTHW unu Tpoyrnactn obnuk, LupeBeHe nosagunHe;

» Ha 3HakKy je yupTaH npenosHaTtibne cumbon nobarwe u yKpLUTEHUX

KOCTWjy Unn HeKkn apyrmn cumbon;

» crnoea, nobama 1 yKpLTeHe KocTtu cy 6ene 6oje;

» YyNo30pere je HanMcaHo Ha jeqHOM of 6 je3anka npenosHaTbu-
BOM npunagHuuumMa YH u Ha fokariHOM je3uky u

» BOOOOTMOPaH je U Tpaje MMHMMYM 6 Meceumn y CBUM KITMMaTCKUM
ycrosuma.

3Hak 6u Tpebano ga byge NocTaBSfbEH Tako [a je yousbMB 3a nvua
Koja Hamnase Ha onacHe Teputopuje. Ha cnuum 2 gatu cy npyumepu 3Ha-

KoBa 3a obenexaBahe OMacHe TepUTopuje KBagpaTHOr M TpoyrnacTor
obnuka
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Crniuka 2 — MyHCKM 3HaKoBwM
Figure 2 — Mine simbols
Puc. 2 — lNpegynpexaatowne M1UHHbIE 3HaKK

TpajHo obenexaBake onacHe Teputopuje, Ha OCHOBY MehyHapOLHUX
CTaH4apaa, BpLUM Ce nocTasibakeM orpaga of ctyboBa 0060jeHNX y LpBeHO,
ca NPOBYYEHOM XWLIOM U MUHCKMM 3HaKoBMMa Ha oapeheHoM pacTojamy. Y
cryyajy Aa HACMO OMpeMIbeHN CTaHAapAHUM 3HAKOBMMa M CPeacTBUMMa MO-
XXEMO ce MOCNYXWUTU U NPUPYYHUM CpeacTBMMa (KaMerseMm), anm nputom ce
Mopajy nowToBaTh CTaHAapaun 3a obenexaBake OnacHUX Teputopuja.

Mepe u nocmynyu 3a 6e3bedaH pad ca MuHama

CBakn MVHCKM MHUMOEHT OCTaBriba TELLKE W HexerbeHe nocrneguvue,
Kako 3a y4eCHUKe MHUMOEHTA, Tako U 3a CBe NPUCYTHE Ha Teputopuju rae je
HacTao. Ctora je, pagy CMakera HaCcTaHka MUHCKMX MHUMAeHaTa nsspLue-
Ha aHanusa HMXOBOr HacTaHKa. YCTaHOBILEHO je Aa cy Hajdewwhn yspoum
WHUMaeHaTa y Kojuma cy ydectsoBanv npunagHuum MHOR-a cnegehum:

» HenpunpeMrbeHoCT 3a 3ajaTak (HeynosHaBake ca OrnacHUM Te-

puTopujama y obnacTtu peanusauuvje sagaTka),

» KpeTawe BaH J03BOSfbEHUX Npasaua,

» CKpeTawe ca O03BOSbeHMX MpaBaua (Hajuewhn pasnosun: Tpara-
ke 3a kpahum nytem, ussmharwe n doTorpacdmcarte obnactu,
y3MMare CyBeHupa, pago3HarnocT, ynpaxhaBahe (PrUsnMornoLKmx
notpeba 1 cnu4Ho),

» HenpasuITHO NpubnMXaBake XPTBU MUHCKOT MHUMAEHTa (npuna-

Xere nospeheHom 6e3 nposepe Teputopuje),
Heoby4eHOoCT n
HeaucuunnnHa.

YV
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Takohe, yCTaHOBIbEHO je Aa CY Y3POYHULM MWHCKMX MHUMOeHaTa
Hajyewhe nuua cnegehux kateropwuja:
» nuua Koja cy marybmuna ctpax og MMHCKOr MHUMAEHTA, jep cy Beh

OYXWN Nepuof U3noXkeHa MUHCKOj OMacHOCTH,

» nvua Koja Hemajy jacHy CNuKy MUHCKE OnacHOCTU U

» Invua Koja cy camoyBepeHa y Brnajaky cuTyaumjom.

Ha ocHoBYy M3BefeHVX 3akibyvaka YCTaHOBIbEHE CY U OMwTe Mepe
koje Tpeba npeay3eTn Kako ce He BU 3aTeknu y onacHoOj TepUTOPUjU:

>
>
>
>
>
>
>

>
>

NpOYyYnUTU 3adaTak 1 M3BPLUMTY NpUNpemMe 3a peanusauujy 3agaTka;
ynosHaTu ce ca onacHuUM TepuTopujama 1 nokauujama opy>xaHux
cykoba Ha opgpeheHoj Teputopuju (y KOOpAMHaumju ca npetno-
CTaBbLEHOM KOMaHAOM, opraHusauujama koje ce 6aBe pasMuHU-
pakeM 1 fIoKanHUM CTaHOBHULLTBOM) U NPOYYUTM BPCTE NoKauu-
ja Ha kojuma cy MyHe Hajuewwhe noctaBrbaHe;

AedunHucatn rpaHuue 6e3begHux U CyMEbMBUX TepuTopuja Ha
OCHOBY NPUKYNIbeHUX nogartaka (nogaum o Teputopujama mMopajy
Ce pefoBHO axypupatn);

ynosHaTu npunagHuke jeauHuue ca NpUKYnibeHUM nojauuma u
NPOBEPUTU HUXOBO NO3HaBaHe NOCTYMNKa y Cryyajy Haunacka Ha
3HaKoBe onacHe Teputopuje;

KpeTaTu ce UCKIbYYMBO MO CUFYPHOj TEPUTOPUjU N NApKMpaTn BO-
31r0 Ha CUrypHOj TepuTopuju;

ako nocToju cymwa y 6e36eaHOCT Teputopuje cTaTu U BpaTUTU
ce Hasap,

no moryhHOCTU KkpeTaTun ce no acanTHUM nyTeBuma, 6eToHupa-
HUM 1 yTabaHuM cTasama;

0By4nTU SbYACTBO U

cnpeynTn cBakn obrnvk camoBOSbe U HeAUCLMNINHE.

Mepe koje Tpeba aa npegysumajy npunagHium MHOR-a Henocpegn-
HO Npe KpeTaka Ha 3aJaTak U 'y TOKy KpeTama:

>

>
>
>
>
>
>

npe KpeTawa NpoBepUTU CpeacTBa KOMyHUKaUMje 1y ToKy KpeTa-
Ha ofpxasaTtu (NnpoBepaBaTh) Be3y ca NPETNOCTaBIiLEHOM KO-
MaHOOM M HarnawasaTu MecTO TPeHyTHe rokauuje u cnegehy
nokauujy 3a jaBrbamse;

nposepasatu pag MC (rnobanHor No3nUMoHOr cucTema);

y3 cebe yBeK nmatu caHuTeTCKa cpeacTBa 3a npyxawe npse no-
Mohu 1 3HaTU UX HAMEHCKM ynoTpebuTu;

NPUINKOM jyTapHuX KpeTakwa A03BOSfbaBaTv npunagHuuuma no-
KanHux unun gpxasHUX MHCTUTYLUMja Aa ce kpehy ucnpes;

apxatn 6e30egHoO oacTojake NPUIMKOM KpeTahsa;

HOCUTW 3aWTUTHY onpemy (NaHump, Wwnem u Apyro) 1 y MOTOPHOM
BO3UnYy;

Npo30p o4 MOTOPHOr BO3WMa ApXatu nap MunumeTapa OTBOPEH;
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» NPUNUKOM KpeTaka ocMmaTtpaTu obnact pagu onaxawa 3HakoBa
Koju ykasyjy Ha moryhe npucycTtBO onacHe Teputopuje y ogpene-
HOj o6nacTu u 3HakoBa 3a obenexxaBare onacHe TepuTopuje u

» npoHaheHy muHy unu MEC koju cy 3aocTanu n3 opy»KaHor cykoba
He Tpeba gmpaTtu 1 He nomepaTtn Beh camo o6enexnTu.

Mepe koje Tpeba npeagy3eTu NPUNNKOM KpeTawa MOTOPHUM BO3U-

nowm cy cnepehe:

» [OCTaBUTU KOMaHaM nogartke o AatyMy U BpeMeHy KpeTana, Kao 1 0
nnaHupaHoM npasuy. Y criyvajy npomeHe npasLla KpeTaka notpet-
HO je fOCTaBMTY NogaTke O HOBOM MpaBLy KpeTawa. Y crnyyajy Hemo-
ryRHOCTU KOMyHUKauuje ca KOMaHOOM Yy TOKYy KpeTawa HUKaKo He
Tpeba MeraTy Npasal, kKpeTaka, jep he npeTnocTaBbeHa KoMaHaa,
y criyydajy notpare, uhu no npasLy Koju je 4OCTaBIbeH Y nogauuma;

» Kap rog je moryhe Tpeba nytoBaTtu ca npaTtuoueM, no moryhcrey
ca OHUM Koju No3Haje TepuTopujy 1 nyTese. NyToBarwe y ABa BO-
3una y BehuHu cnyyajeBa je noxerbHuje. Kaga ce kpetamwe ob6a-
BSba Y KONMOHMU, Kag rog je moryhe Tpeba 06e36eanTn pasgarbuHy
namehy sosuna og 50 go 100 M, OAHOCHO Tako fa ce MoXe oap-
XaBaTe BU3YEeIHWN KOHTaKT;

» He Tpeba oTnounHwaTy NyToBawe YjyTpo, OAHOCHO OOK fOKanHu
caobpahaj He nocTaHe akTuBaH. [naHmMpaTtn nyToBaka Ha curyp-
HUM TepuTopujama n nsberasaTv KpeTara Mo HeCTabunHUM ny-
TeBMMa (ycnea Kuwa, ogpoHa U CIINYHO), OO4HOCHO OHMX KOjU MO-
ry o4BeCTU ca nnaHupaHor rnpasua;

» He Tpeba nytoBaTu HOhy. [naHupaTy nyToBake Tako Aa ce 3aBp-
LUK ABa caTa npe 3anacka cyHua, kako 61 KomaHga morna aa pe-
aryje no BMAHOM BPEMEHY, jep Ce TparoBu BO3una U MUHCKU 3Ha-
KOBW He BuAe Hohy;

» Kap rog je moryhe Tpeba ce kpeTat acdanTtupaHum nyTesuma, Yak
1 oHAa kada 36or Tora nyToBawe Ayxe Tpaje. N3beraBatn kpetane
no n3bounmHama u yaybrberuma Ha acanTHUM NyTeBUMa;

> Tpeba obpaTuTh naxmwy Ha npenpeke Ha MnyTy, jep OHe Mory
ycMepaBaTu Ha KpeTawe Ka MWUHW, UMNPOBM30OBAHO] EKCMio3unB-
HOj HarpaBsu UNn Ka onacHoj TepuTopwuju;

» He Tpeba KopuCTUTK NyTeBe Ha kojuma cy Beh paHuje noctasrba-
Ha MMMPOBM30BaHa EKCIo3nBHa CpeacTBa.

Mepe koje Tpeba npenyseTv NpUINKOM KpeTaka 6e3 MOTOpPHOr BO-

3una, ogHOCHO newadvewem, criegehe cy:

» aHraxoBaTu fokanHor Boguya ga Boau rpyny u obesbegutun yaa-
JbEHOCT 04 HajMawe 5 M, a ngeanHo pactojawe 6uno om 25 m
n3mehy ynaHosa rpyne;

» He KpeTaTu ce Kpo3 Teputopuje obpacne pactuhem, Beh acdan-
TUPaHUM NyTEBUMA;
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» HOCKTK cOBOM cpefcTBa 3a KOMYHMKaLM]y U KOMMNET npBe Nnomonu;
» He nomepaTun npenpeke, jep Mory 6Gutn MUHupaHe;

» He ynasuTtu y HanyLteHe objekTe 1 He KpeTaTu ce UCNod MOCTOBa;
» He NpuKynrbaTu HenosHaTa cpeacTsa.

Haj6orbe vHdopmaumje 0 nokauujy onacHux TepuTopuja Mory ce
[obuTtn o nokanHor ctaHoBHWUWTBaA. Pagn pobujarwa vHdopmaumja o
HMMa NoTpebHo je noctaBuTu cnegeha nuTama:

» [a nn je 6GUNoO MUHCKMX MHUMAEHATa Ha OBOj TEpPUTOPUjU?

» LUTa je y3pok Hecpehe (MnHa unun octaum MEC 13 opyxaHor cy-

koba)?

» Ha kojoj nokaumju n kaga ce goroguna Hecpeha?

» 3a Koje nokauuje cymwarte unu 3Hate ga ce Ha huma Hanase Mu-

He UInun eKkcnnosvBHa cpeacTsa 3aoctana us pata?
» [a nu je 6uno 6opbu Ha OBOj TEPUTOPKjU U Ha KOjUM NoKaumjama?
» [a nu cy Ha TOM MecTy nponasune unu une ctaunmoHupaHe opy-
XaHe cHare?

» [a nu je 6uno ekcnnosuja Ha TEPUTOPUjU 1 Ha KOjUM fnokaumjama?

» [a nn noctoje TepuTopuje u 06jekTn Ha HKUMa (MyTHE KOMYHMKa-

umje, norea, kyhe, N3Bopu BOAE U CIINYHO) KOju Ce He kopucTte ?

» Koje nyTHe koMyHuKaumje cy 6e3beaHe 3a kpeTare?

» [a nn noctoje 06jekTn opyxaHux cHara koje Tpeba nsberaatun?

» [a nn cy o3HayeHe onacHe TEpPUTOPUjE 1 KakBUM 3HaKoBMMA?

Moctynak npunagHuka MHORN-a y cny4yajy Hamnacka Ha onacHy Tepu-
TOpWjy Koju ce Hajuelwhe KOpMCTM NOo3HaT je noa ckpaheHum HasnBoM. 3a-
npaeo ce pagu o akpoHumy S.A.N.D.Y. n nogpasymeBa cnegehe pagmhe:

» STOP — cTton MuHe, WTO Nnogpasymesa — 3aycTaBu Ce U HE NOMe-
paj ce;

» ASSESS - npoueHa, WTo nogpasyMmeBa NPOLEHY Aa NN je HEKo
PU3NYKM YrPOXKEH, KOjU MHOUKATOPM onacHe TepuTopuje cy npu-
CyTHU, pacTojatbe o 6e3beagHe TepuTopuje, MOryRHOCT nanacka
M3 ornacHe TepuTopuje, MOrynNHOCT KOHTakTa ca npeTnocTaBibe-
HOM KOMaHAoM;

» NOTE - onaxamne, WT0 nogpasyMeBa onaxake BpCTe MMHA KO-
puwheHnx 3a napagy onacHe Teputopuje, BENNYMHY onacHe Te-
puTopuje, AaTyM 1 BpeMe ynacka y onacHy Teputopujy, nosuumjy,
BPEMeHCKe yCroBe;

» DRAWBACK - Hesroga, WTO nogpasymeBa: ako uma nospehe-
HWUX, pasMnHMpaTn ctasy Ao nospeheHor, npoBepuTn Aa Nu nma
MMHa OKO H-era, eBakyucatu ra go 6esbegHe TepuTopuje; ako
nma HeowwTeheHor Bo3una, octatu y keMy U Yyekatu ga TMM 3a
pasMunHupare aohe; ako uma owTteheHor Bo3una oanyymTu wTa
je 6es3begHuje, YekaTn y HeMy UNK U3paanTn nponas go 6esbdea-
He TepuTopuje;
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» INFORM - wusBectuti, WTO nogpasymesBa: OAMax W3BECTUTU
npeTnocTaBibeHy KOMaHay O UHUMAOEHTY, 0benexuTn onacHy Te-
puTopujy, Tako ga je yousbMBO 3a gpyre, obaBecTutu fokanHe
Op>XaBHE WHCTUTYUMje 1 opraHu3auuje koje ce 6aBe pasmuHupa-
wem (Ministarstvo odbrane Australije, 2003).

[pyrn nocrtynak Koju ce KOpPWUCTW, a KOjU je CrivyaH MNPEeTXOAHOM,

nogpasymeBa crnefehe pagme:

» STOP — cTon MUHE; 3ayCTaBu ce U He NOMePa;j Ce;

» WARNING - ynosopeme; ynosopu v gpyre;

» REPORT - n3BeLUTaj; N3BECTM NPETNOCTABIbEHOT O CUTYaLuju,

» ASSESS - npoueHa; npouermBare 4a Nn je HEKO U3NYKKN Yrpo-
XEeH, KOju MHAMKaTOpWU onacHe TepuTopuje Cy NPUCYTHWU, pacToja-
te 0o 6e3begHe TepuTopuje, MOryhHOCT nanacka us onacHe Tepu-
Topuje, MOryhHOCT KOHTaKTa ca NpeTnocTaBfbEHOM KOMaHAOM;

» ACTION - akumja; npeysumarse ogpeheHnx mepa. Ako nma nospehe-
HUX pa3MUHMPajy ce cTasde Ao HMX U NpoBepasa da N uMa MuHa y
HMXOBOj OKONMMHK. 3aTtum ce eBakynwy Ao 6e3begHe Teputopuje.
YKOnNuMKo nocTtoju HeowTeheHo BO3WMO, MOxe ce 60opaBuUTU y Hemy
JOK TUM 3a pasmuHupare He aohe, a ako je Bo3uno owteheHo, oa-
nydyje ce wra je 6e3beqHuje — YekaTn y hemy Unv nspaguTm nporas
o 6e3benHe Teputopuje (Ministarstvo odbrane Australije, 2003).

Beoma je BaxXHO HanomeHyTV Ja MUHY, HAKOH NpoHanacka, npuriMkomM
n3page nponasa go 6e3begHe Teputopuje He Tpeba pasmuHupaTy Beh
03Hau4uTK, N HacCTaBUTK darbe ca U3pagoM nponasa nopes npoHaheHe mu-
He go 6e3benHe TepuTopumje. Y cryyajy HegocTatka oopMaLmjCKnx cpea-
CTaBa 3a pasMuHupare, 3a uspagy nponasa Tpeba KopucTuM npupyyHa
cpencTsa (HOX UNW LUUMKY O MyLUKe KOPUCTUTK Kao nunanuuy, a yTpony
HOXa, nanupHe Mapamuue U octarne NMYyHe CTBapu KOpUcTUTK 3a oberne-
XaBare rpaHuua nponasa Kpo3 onacHe Teputopuje). lNpunukom npoHana-
CKka MMHE OHa ce ca be3bepfHor oACcTOjaka yHULITaBa akTUBMpPaHeM Mo-
CTaBIbEHOr EKCMo3nBa, a PeTKo ce pa3MuHMpaBa, npesacxogHo 36or Mo-
ryhHOCTU akTuBMpaka JonyHCKMX ynarbada (Uprava inZinjerije, 1999).

Moctynuu npunagHuka MHOR-a NpunMkom mM3page nporsiasa y onacHoj
Teputopuju oo 6e3benHe Teputopuje cy cnenehu: BU3yernHo npernegatu
npocTop ncnpeq cebe n yountn ga nm MMma 3Hakosa o0 NOCTaBIbEHO] MUHUN —
Aa Ny ce yodaBa noTesHa Xuua, HarasHa 3Be3aa, ynarbad unm ce yodyasajy
y3ourHyT B6yceHu Tpase Unu Xymke 3emsrbe. Y crnydajy ga ce youum MuHa
unun ynaread og mMuHe, Tpeba je o3HauMTn, OOQHOCHO nopen e Tpeba no-
CTaBUTM YOuSbMB 3HaK (y HegocTaTKy hopmaumjcknx cpeacrasa 3a obene-
XaBare MOXe ce NOCTaBuUTW, Ha MpuUMep: nanvpHa mapamuvua, gytpona
HOXa M CIIMYHO) N HaCcTaBuUTK darbe ca M3pagoM npornasa o 6e3begHe Te-
puTopuje y napanenHomMm cmepy. Ha cnvum 3 npukasaH je npunagHuk MHOR-
a NpWUNYKOM BU3YernHor nperneja seMrbuiTa.
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Crniuka 3 — Busyennu nperneg semrouwita
Figure 3 — Visual inspection of the ground
Puc. 3 — BusyanbHbili 0CMOTP 3eMnn

BusyenHo unu y cny4ajy Bucoke Beretawmje Xuuom, LUUMKOM Of ny-
LUKEe U1 gpyrum NpupyyYyHUM cpeacTtsom Tpeba npoBeputu ga nu ce Mo-
XAa ucnpeq Hac Hanasw Xuua MUHe nocTaBrbeHe Ha notes. [Nposepa ce
BPLUM Tako LWITO Ce jedHO oA HaBedeHWX CpeAcTaBa 3a paj naraHo nogu-
Xe oA Tna yBuc (Ha cakux 0,2 M WIMpUHE npornasa) nposepaajyhu aa
Ny CPeAcTBO 3a paj Havmnasm Ha oTnop. Y cny4ajy Havnacka Ha oTrnop u
BM3yenHo Tpeba yTBpAnTM LWTa n3a3mea OTNop W, y Criyyajy aa ce pagm o
XWUM 0O MUHe MocTaBrbeHe Ha noTes, Tpeba je 03Ha4YMTU 1 HacTaBuUTH
farbe ca m3pagomMm nponasa o 6e3begHe TepuTopuje y napaneniHom
CMepy Ca XMLUOM (He npeckakaTu NoTe3Hy XuLUy W He CTaBrbaTh 3Hak 3a
obenexaBare npeko xuue). Ha cnuum 4 npukasax je npunagHuk MHOM-
a NpWInMKoOM npernega noTesHe Xuue og MUHa.

Cniuka 4 — lNperneg notesHe MUHe
Figure 4 — Inspecting a trip mine
Puc. 4 — OcmoTp NPOTUBONEXOTHON MUHbI
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Y cnyyajy Aa ce noBnayveH-em Xuue Huje Hauwmo Ha oTnop, Moxe ce
naraHo npcTMMa npenunaTy TNo ucnpea Hac. Vcnutyje ce nospLumnHa umc-
npea, ayovHe 0,2 m u wnpmHe 1 M, OAHOCHO LUMPWHE Nporia3sa Koju ce us-
pahyje pagu youaBaka MUHE UK ynarbada MuHe. Y cnyyajy ga ce Havhe
Ha MuHY, Tpeba je 03HaYUTK M HAcTaBUTK ca n3pagom nponasa. MNpunaga-
HUK MHOnM-a koju npernega 3eMrbuLITe pykama npukasaH je Ha cnvum 5.

Cnuka 5 — lNperneq 3emrbuwiTa pykama
Figure 5 — Inspection of the ground with hands
Puc. 5 — Py4Hoi ocmoTp 3emnu

Momohy cpencTea 3a pag — nMnanuue, LWKUnKe, Hocadya 3Hayvku, HoXxa
N cnMdHUX cpedctaBa Tpeba 3aTum mMcnuTatu npernegady MnoBpLUMHY.
CpegnctBo 3a pag Tpeba ga yhe y tno nog yrnom og 30° un y aybuHy o
Hajmane 0,05 m, a pasmake uamehy yboga tpeda npasutun Ha cakmx 0,02
M Y jeaHoj nuHmju. Mperneq 3eMrbuLiTa HOXeM NPUKasaH je Ha cnuum 6.

Crniuka 6 — lNperneq 3emrbuLLITa HOXEM
Figure 6 — Inspection of the ground with a knife
Puc. 6 — OCcMOTp 3eMnn HOXOM
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Y cnyvajy oa Hema MuHa Ha 0,1 M of yHyTpalwlHe CTpaHe rpaHuua
pasMuHMpaHe MoBpLIMHE Tpeba nocTaBrbaTu 3HakoBe (y HedocTaTky
dopmaumjckux cpencrtaBa 3a obenexasare pasMUMHUPaHe MOBPLUMHE
MOXe Ce NMOCTaBUTU HNp. NanMpHa Mapamuua, pyTpona HoXa U CANYHO)
Kako 6u ce obenexmna pasmvHMpaHa noBpLinHa. Y cnydajy na ce Hauhe
Ha MuHy, Tpeba je 03Ha4YMTK N HacTaBUTK ca M3pagom nponasa. Ha cnu-
kKama 7 v 8 npukasaH je npaBunaH 1 HenpasunaH pacnopes ybagawa nu-
nanuuom nnu apyrum cpeacTBoM Yy 3eMiby.

O O

O O O

O O O

Cnuka 7 — NpaBunaH pacnopef ybagawa cpeacTsa npv nperneay semrbuiiTa
Figure 7 — Correct use of prodders during ground inspection
Puc. 7 — BesonacHoe 3arnybneHue HoXa npu ocMoTpe

O
O
O

O

I
O O

Crnuka 8 — HenpaBunaH pacnopep yoagawa cpeacTsa npu npernegy 3eMrbuiita
Figure 8 — | ncorrect use of prodders during ground inspection
Puc. 8 — HenpaBunbHoe 3arnybneHue Hoxa npu ocMoTpe

Y cnyyajy ga cMO ce 3aTeknu y BO3usly U Aa npeTnoctasibamo Aa
Ce Hanasumo Ha OnacHOj TepuTopuju, n3pagdy nponasa Tpeba sanoyeTn
13 BO3MNa Ha UCTU Ha4YUH Kao Aa ce Hanasumo u Ha Tny. Pag je npuka-
3aH Ha cnuum 9.
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Cnuka 9 — lNpernea semrbulLTa U3 BO3unia
Figure 9 — Mine detection from a vehicle
Puc. 9 — OcmMOTp 3eMnu U3 MaLLWHBbI

HakoH npernega 3emrbuviTa M3 BO3una M yCTaHOBIbaBakeM fa je
3emrbumTe 6€36e4HO, HAacCTaBbAMO Ca pa3MMHUpaHkeM y knedehem cra-
By. Ha cnvum 10 npukasaH je pag npunagHuka MHOn-a npu pasmmHmnpa-
kY y knevehem crasy.

by

Cniuka 10 — PasmuHupamse y kneyehem craBy
Figure 10 — Demining in a kneeling position
Puc. 10 — PasaMMHUpOBaHME B MONOXEHUN «CUAA»

Kapa ce cTBOpe ycnosu, 0OQHOCHO kada ce pasMuMHMpa AOBOSbHA 3e-
MJIbMLLIHA NPOCTOpUja, ca pasaMUHUPaHEM Ce HacTaBrba y nexehem cra-
By. Ha cnvum 11 npukasaH je pag npunagHuka MHOn-a npu pasmmHmnpa-
Yy y nexehem crasy.
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Cnuka 11 — PasamuHupatre y nexehem ctaBy
Figure 11 — Demining in a prone position
Puc. 11 — PaamuHnpoBaHue B NONOXEHUUN «nexa»

3akrbyyak

Puank oa noBpehuBara Ha pagy je y NocneaHux HEKONMKO roavHa ye-
CTO NpeameT 6pojHMX pacnpasa 1 ANCKYCWja, HApPOYUTO Of, NoYeTKa NPUMeEHe
oppenbu 3akoHa o 6e36eaHOCTU 1 3apaBrby Ha pagy. Pusuk, kao KoMGuHa-
umja BepoBaTHohe 1 nocneamua onacHor gorafhaja, cBakako ce MoXe ymatsu-
T UNN NaK ENUMUHUCATN UCKIbYYMBO NMPaABOBPEMEHOM M CaBECHOM MpUMe-
HOM MPEBEHTMBHUX Mepa Npu kopuwheky onpeme 3a pag, Koje CBaku noje-
AviHaL, (He3aBMCHO Op, kaTeropuje nuua) Tpeba NnepmMaHeHTHO Aa NpuMeksyje
n ga mnx ce npugpxaea (Kovacevi¢, 2014, p.167). KsanutetHa obyka, Kao
npoLec, ca CBMM CBOjUM efleMEHTUMA, OCHOBHaA je Mepa NpeBeHumje HacTaH-
ka Hecpeha op ekcnno3uBHMX cpeacraBa. basa (ocHoBa) 6uno Koje BpcTe
obyke, cy: n3BohauM-MHCTPYKTOPW, MOKPETHE CTBapW TpajHE M MOTPOLUHE
BpeaHocTn n nutepatypa. OBaj pag npencTtaBiba CKPOMaH AONPUHOC ayTo-
pa Ha NpoLuMpuBakby noctojehe nutepartype y 0Boj obnacTtu.

Pag ca mmHama, anu n octanum Bpctama MEC, Beoma je HanopaH u
KOMMneKcaH NcmMxomanykn nocao, Koju U3NCKyje, npe ceera, Beoma A4obpo
TEOPETCKO MO3HaBak€ MUHA, TENECHO Hanpesakwe, anv 1 NpakTu4Hy oby-
YEHOCT 3a HUXOBO pa3mMuHMpane. Mspagom n ynotpebom HOBUX yLIGEHMKE,
npaBuIHKKa, Nekumja 1 NpupydHnKa y KojuMa ce pasmartpa pag ca MMHama,
NpUNMKOM Npunpeme nuua npeasuheHnx 3a aHraxosawe y MHON puank oa
nospehyBara ce MoXxe y BENUKOj MEPU CMarUTU, OAHOCHO Y BENUKOj] Mepu
ce MOXe YYMHWUTM Ha nnaHy nobyhueara cBecTu y nornegy moryhmx ona-
CHOCTM K nocriegmua Koje Mory HactaT NpUMKOM HECTPYYHOT paga ca Mu-
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Hama. Mpunvkom nspage HoBe nuTepaType NoTpebHO je MakCUMarHo uUm-
NNeMeHTMPaT! UCKYCTBa y pady ca MMHaMa, Koja Cy CTeKnM npunagHuLm
BC 1 MO, anu u ctpaHux opyxaHux cHara, y MHOR-y YH.
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MEPbI MPEOOCTOPOXXHOCTW ANA BESONACHOIO
PASMWHNPOBAHNA B PAMKAX MHOIOHAUNOHAITbHBIX
OrNEPALIM OOH

Herad B. Kosauesuy 2,
® YHuBepcuTeT 060poHsl B I. Benrpan, BoeHHast akagemus,
KapeTckas 6puraga

OBJTACTb: 6e30nacHOCTb U OXpaHa Tpyaa, UHKXUHEPUHT
BWO CTATbW: npakTnyeckuii onbit
A3bIK CTATbW: cepbekuin

Peswome:

lNocne obHosneHHO20 YneHcmea Pecrnybnuku Cepbusi 8 OpeaHu-
3ayuu ObwbeduHeHHbIx Hayul (Ganee no mekcmy: OOH) cnyxawue
MuHucmepcmea obopoHbl Pecniybrniuku Cepbus (Oanee rno mekcmy:
MOPC) u BoopyxeHHbix cun Pecriybnuku Cepbusi (Ganee no mexkcmy:
BCPC) cmanu 8HO8b MpuHuMams ydacmue 8 MHO20HaUUOHarlbHbIX
onepayusix (Ganee no mexkcmy: MHOn).

B nepsol onepauuu, npoeedeHHou 8 pamkax MHOn OOH e Bo-
cmoyHoMm Tumope (rnocrie 06HOB/IEHHO20 compyOHUYeCcmea) MPUHSIO
yyYacmue mpoe Hauwux 80eHHbIX Habmodamened, a ¢ 26.06.20122, do
3aeepuieHusi daHHoU Mmuccuu obujee konudecmeo cryxawux MOPC u
BCPC, npuHsisluux ydacmue 8 ee rpoyecce cocmasusio rsime 4esi08ex.
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Ha ceaodHswHul deHb 8 decsmu MHOn OOH, nposodumeix 8 pa-
3HbIX cmpaHax Mupa, yd4acmeyrom 247 npedcmasumenet MOPC u BCPC.

Knrouesoli npobnemod, 8o3HUKarowel 8 rnpouecce ocyujecmerie-
Husi MHOn OOH siensiemcs npouyedypa npu obHapyxueaHuu MUHHO-
83pbI8HbIX ycmpoticme (danee no mexkcmy: MBY).

Ecnu mbl xomum u3bexxamb HexeslameribHble rnocredcmausi om
HealeksamHbix deticmeuli 8 ModobHoU cumyayuu, mo Ham Heobxodu-
MO 808peMsi rnocesimume OO/KHOE 8HUMaHUe rnpoguiiakmuke, U rpo-
gheccuoHarnbHoU nodzomoske nuy-yd4acmHukos MHOm.

InaeHol npobriemol npu npogeccuoHanbHoOU nod2omoskKe Ccriy-
x)awux MOPC u BCPC, Hanpasnsembix 8 MHOn OOH sensiemcsa om-
cymcmeue 00Cmamo4yHOo20 Kosuyecmea KeasuguyupoBaHHbIX UH-
CMpPYyKMopos, makK Xxe Kak U y4ebHbIx nocobud.

Cmambsi npedcmasnsem cobol «cybnumamy» docmyrnHolU Ha
0aHHbIUO MOMeHmM Jsumepamypbl U ornbima ydacmHukoe MOPC u
BCPC e MHOn OOH, e obrnacmu oxpaHbl mpyda, ¢ akUeHmom Ha rpo-
gunakmuyeckue mepornpussmusi npu obHapyxusaHuu MBY.

KnioueBble cnoBa: npogunakmuka, MHO20HaUUOHalbHbIe ornepayuu,
b6e3onacHOCMb, 83pbi8, MUHbI.

PREVENTIVE MEASURES FOR SAFE AND HEALTHY WORKING
WITH MINES IN MULTINATIONAL OPERATIONS

Nenad V. Kovagevié ?,
@ University of Defence in Belgrade, Military Academy, Cadet brigade

FILED: Safety and Health at Work, Engineering
ARTICLE TYPE: Professional Practice
ARTICLE LANGUAGE: Serbian

Summary:

After the re-admission of the Republic of Serbia to the United Nations
(UN), members of the Ministry of Defence ( MoD) and the Serbian Army
Forces (SAF) have been engaged in multinational operations (MNOP). The
first engagement of three military observers was in UN MNOP in East
Timor (UNMISET) from 26.06.2002. Until the closing of the mission, there
were five members of the MoD and SAF engaged. Currently, there are 247
members of the MoD in 10 UN MNOP worldwide, engaged in different
roles. During UN multinational operations, one of the key problems is
posed when encountering some kind of explosive ordnance (referred to in
the article as MES). In order to avoid consequences of improper explosive
ordnance handling, full attention has to be paid to prevention, i.e. good
preparation, During the preparation of MoD and SAF members to be sent
fto UN MNOP, the main problems concern professional staff (a small
number of qualified and trained instructors) and necessary literature. The
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paper presents a review of the currently available literature and the
experience of the MoD and SAF members who were engaged in UN
MNORP in dealing with explosive ordnance, notably mines.

Introduction

The method of choosing MoD members for participatingin UN
MNORP is given as well as the tabular review of the engagement of the
MoD and SAF members in UN MNOP from 2002 to the present.

Basic concepts related to mines

This part deals with the basic theoretical aspects of mines
according to NATO literature. The basic types of mines, based on the
application criterion, are explained.

Measures and procedures for safe work with mines

The basic procedures of detecting land mines and their further
treatment, in accordance with the regulations applied in UN MNOP, are
given. This part of the text is enriched with illustrations offering a better
explanation of the procedures and a possibility of visualizing them.

Conclusion

In conclusion, the article emphasizes a necessity to increase a
number of appropriate written sources as well astrained instructors in
order to improve training and raise the level of preparation of MoD and
SAF individuals and units for their engagement in UN MNOP.

Key words: prevention, multinational operations, safety, explosives, mines.
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REVIEW OF A BOOK BY

SRECKO STOPIC:

SYNTHESIS OF METALLIC
NANOSIZED PARTICLES BY
ULTRASONIC SPRAY PYROLYSIS

Milena D. Stopi¢
MEAB Chemie Technik GmbH, Aachen, Deutschland,
e-mail: milena@meab-mx.com
DOI: 10.5937/vojtehg63-8350
FIELD: Chemical Technology

ARTICLE TYPE: Review
ARTICLE LANGUAGE: English

Summary:

Nanotechnology belongs to the key innovative technologies for
powder production. Ultrasonic spray pyrolysis is a versatile method for
the formation of nanosized particles of metals, oxides and composites.
This work deals with Ag, Cu and Au nanoparticles formed by ultrasonic
spray pyrolysis using the horizontal and vertical reactor. Furthermore, a
direct synthesis of Ru-TiO, and RuO,-TiO, nanoparticles with the core
and shell structure was investigated. The molar fractions of precursors,
solvent type, and the process temperature play the crucial role in the
formation of core and shell structures. Moreover, the influence of the
reaction parameters (temperature, residence time,  solution
concentration and ultrasonic frequency) on the morphological
characteristics of the prepared nanopatrticles was studied. A decrease in
the solution concentration decreases the final nanoparticle size. An
increase in temperature from 150°C to 1000°C leads from an irregular
form to a more spherical one. Subsequently, a model of metallic
nanoparticle formation from an aerosol droplet could be proposed. Using
ultrasonic spray pyrolysis, ideal spherical metallic particles were
obtained at temperatures above the melting point. A scanning mobility
particle sizer (SMPS) was used for the on-line determination of
nanoparticle size distribution. The collection of nanosized particles was
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performed in an electrostatic field. The scale up of the ultrasonic spray
pyrolysis method was successfully applied for the synthesis of silver
powder from a water solution of silver nitrate.

Key words: metal, powders, synthesis, ultrasonic spray pyrolysis.

* The author would like to thank PRIZMA, Kragujevac, in particular for their permanent
support in experimental work and in publishing this book.

Introduction

This book “Synthesis of metallic nanosized particles by ultrasonic
spray pyrolysis” by Srecko Stopic was published by Shaker Verlag,
Kohlsheid, Germany. It belongs to the written literature from the Institute
for Process Metallurgy and Metal Recycling of the RWTH Aachen
University in Germany. This work represents the collected activities in
nanotechnology performed by Dr. Srecko Stopic at the IME Process
Metallurgy and Metal Recycling of the RWTH Aachen University between
2003 and 2013. His activities during this period revolved around three
important hydrometallurgical processes:

1. dissolution of metal from ores into a solution during high pressure

leaching in an autoclave (Stopi¢, Friedrich, 2011, pp.29-44)

2. neutralization/precipitation processes for cleaning wastewaters
using a cascade line and an electrocoagulation reactor (Pavlovic,
et al, 2007, pp.518-522),

3. synthesis of metals from different solutions for producing
submicron and nanosized powders by using ultrasonic spray
pyrolysis (Stopic, 2013, pp.1-15).

This work deals with the third part of the above-mentioned research
and describes the synthesis of metallic and oxidic particles from the
precursor solution using the ultrasonic spray pyrolysis method (USP).
Owing to the ability to control the process parameters such as the
ultrasonic frequency, the concentration of the solution, the residence time
of the aerosol, the gas flow rate and the reaction temperature, it is
possible to produce powders with morphologies that satisfy even more
demanding requirements of advanced engineering materials (Song, et al,
2011, pp.210-215). As a final step, the thorough collection of the small
amount of collectable nanosized metallic particles in an electrostatic field
or the improvement of the collection process itself, represent some of the
most challenging tasks concerning ultrasonic spray pyrolysis.

A significant improvement of the powder characteristics (smaller
particle size and a more spherical form with a higher specific surface
area) was obtained by the application of an ultrasonic atomizer for the
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preparation of aerosols. The USP process was carried out using powerful
ultrasound on the corresponding water solution of metallic salts such as
silver nitrate, copper sulphate, ruthenium chloride and gold chloride,
forming the aerosol with a constant droplet size, which depends on the
characteristics of the liquid (surface tension, density and viscosity) and
the frequency of the ultrasound (Bogovic, et al, 2011, pp.455-459). The
produced aerosols were transported into the hot wall tubular vertical and
horizontal reactor, thus enabling the chemical reaction in a very small
volume of a droplet in order to form submicron and nanosized powder.
Spherical, non-agglomerated, nanosized particles of metals (Cu, Ag, Au),
and mixed metal/oxides particles (Ru/TiO, and RuO./TiO,) were
produced with new and improved physical and chemical characteristics.
The high costs associated with small USP facilities, producing large
quantities of uniform, nanosized (submicron) metallic particles, limit the
use of generated nanomaterials in many practical applications.

This book was written in English and partially in German language
(only the summary of this book) and contains 8 chapters, 120 pages, 84
figures, 16 tables and 100 cited references.

Description of chapters

The first Chapter ,Nanotechnology” written on ten pages focuses on:
nanoparticles (properties and synthesis), different spray  pyrolysis
methods and commercial application and perspectives. The word “Nano”
(symbol n) is derived from the Greek meaning dwarf, and was firstly
officially confirmed as a standard in 1960 denoting a factor of 10™°. It is
frequently encountered in science and electronics for prefixing units of time
and length. Nanostructured materials have shown an explosion of scientific
and industrial interest over the last few decades. These unique powders
are distinguished from conventional polycrystalline micron materials by
their fine crystallite sizes. A significant higher fraction of atoms are located
at the surface of nanosized powders in comparison to conventional
prepared powders. This structural characteristic is responsible for the
enhanced reactivity of nanoparticles compared to submicronic powders.
Changes in properties at the nanosized level have especially an impact on:
electrical (higher conductivity in ceramics), magnetic (increase of coercivity
down to a critical grain size), mechanical (enhanced ductility, toughness,
and formability of ceramics), and optical (increase in luminescent efficiency
of semiconductors) characteristics. The synthesis of nanoparticles
contains two different strategies: “Top-Down” and “Bottom-Up®“. The ,Top-
Down” approach is based on mechanical grinding of initial powders to
small dimensions. The meaning of “Bottom-Up” is related to the
physicochemical preparation methods (synthesis in the gas and liquid
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phase). Ultrasonic spray pyrolysis includes the formation of single droplets
of the precursor solution in a form of an aerosol and a subsequent thermal
decomposition in a hot wall tubular reactor for metal powder production.
For the reasons of simplicity, ultrasonic spray pyrolysis was used for the
production of metallic particles, oxides and composite materials.

The second chapter “State of the art in the synthesis of nanosized
powder’” was written on twelve pages. This chapter contains the
introduction, the general principles of ultrasonic spray pyrolysis, the
aerosol synthesis route, ultrasonic-modulate two fluid atomization and
nanoparticles in modern life. Nanoparticles are mostly used in medicine,
automotive industry, catalysis and environmental protection. Gold
nanoparticles are used in destroying tumors (Rudolf, et al, 2012, pp.195-
212). Nanosilver has become one of the most commonly used powders
in consumer products. It is used as an antibacterial material in filters for
air and water purification, also in t-shirts, as well as in conductive
nanoinks for printed circuits, sensors, and catalysts.

The third chapter “Mechanism and kinetics of nanosilver production
by ultrasonic spray pyrolysis” contains the introduction followed by the
description of the decomposition of silver nitrate in the horizontal reactor
and the thermochemical analysis of the decomposition of silver nitrate, as
well as the experimental work and its procedure, results and discussion
with a model of nanoparticle formation. A differential thermal and
thermalgravimetric analysis of the decomposition of silver nitrate in
nitrogen was performed by different heating rates (5, 10, 20, 40°C) using
a Derivatograph NETZSCH STA 409 with o -Al,O3. The calculated value
of the activation energy for the heating rates between 5°C- min” and
40°C'min™ was Ex= 137 kJ-mol”, which confirms that the decomposition
of silver nitrate is a chemical rate controlled process depending on the
reaction temperature. Pure silver nanoparticles were prepared by the
ultrasonic spray pyrolysis of aqueous solutions of silver nitrate in the
nitrogen atmosphere at a new vertical reactor technology line with
improved productivity of powder and the on-line measurement of
nanoparticles. The reduction of silver nitrate and the final sintering of
silver nuclei took place almost instantly at 600°C.

The fourth chapter "Synthesis of copper nanoparticles by ultrasonic
spray pyrolysis” was written on ten pages. The aerosol generation by the
ultrasonic spray of copper-solutions followed by the hydrogen reduction
pyrolysis is suitable for the synthesis of spherical, non-agglomerated and
uniform nanopowders of copper with particle sizes from D = 30 - 700 nm.
Copper sulphate and copper acetate were both suitable for preparing
copper powder using the ultrasonic spray pyrolysis method. It was
confirmed that both precursor materials (copper sulphate and copper
acetate) allow the production of fully spherical and dense particles of a
size between 100 nm and 700 nm. In comparison to copper sulphate, the
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use of copper acetate enables a complete reduction even at 800°C.
HCOOH can be used to provide a reductive atmosphere in situ during
spray pyrolysis and thus makes it unnecessary to use gaseous H,. The
use of CuSO4 may result in sulphur contamination, the risk of CuAc is the
formation of sticky surfaces due to the presence of organics. The
increase of the reaction temperature from 800 to 1000°C leads to a
complete hydrogen reduction of the solution of copper sulphate. The
increase of the precursor concentration increases the final particle size
and the uniformity of the obtained Cu-powder. On the powder surface, a
thin oxide film is present (a protective layer of Cu,O). Nanoparticles are
mostly used in catalysis and against different bacteria.

The fifth chapter "Synthesis of gold nanoparticles by ultrasonic spray
pyrolysis” was also written on ten pages. Spherical and cylindrical nanosized
particles of gold were synthesized by the ultrasonic atomization of chloride-
nitrate solutions based on gold alloying elements (Cu, Ag, Zn and Ni) and a
decomposition of the obtained solution at temperatures between 300°C and
800°C in the hydrogen and nitrogen atmosphere (Boki¢, et al, 2012, pp.528-
538). A new methodology was proposed for gold recovery from jewellery
scrap. After the leaching of jewellery scrap in chloric acid/nitric acid, the
formed solution was investigated in an ultrasonic generator. The subsequent
ultrasonic spray pyrolysis of the obtained solution in the hydrogen
atmosphere produces nanosized gold particles.

The sixt chapter "Synthesis of nanoparticles based on ruthenium-
titania by ultrasonic spray pyrolysis” was reported on 13 pages. Ideally
spherical nanoparticles of Ru/TiO2, of an average diameter between 10
and 800 nm, were prepared in a single-step ultrasonic spray pyrolysis
process at 800°C. A core-and-shell structure was revealed by the FIB and
SEM analysis. The performed EDS analysis has shown that the majority of
the core consists of titanium oxide, while the shell is predominately
composed of ruthenium (Stopic, et al, 2013, pp.3633-3635). Spherical
RuO2/TiO2 particles with a mixed core-and-shell structure were prepared
in a single step spray pyrolysis process, as potential candidates for a
catalytic application. The molar ratio of the fractions of the precursors, a
solvent type and the process temperature play the crucial role in the
formation of the core-and-shell structures of RuQO2/TiO2. Spherical
nanosized core-shell RuO2-TiO2 particles were prepared by a novel multi
step variant of ultrasonic spray pyrolysis. The comparison of the results
from the EDX analysis with a hard-sphere model confirmed a nearly
perfect core-and-shell structure of the particles. Further investigations shall
be directed towards the process optimization of the reaction parameters in
order to obtain tailored core-shell nanoparticles.

In the reported conlusions, the nanosized particles of silver, gold,
copper, Ru/TiO, and RuO./TiO, with the core- and shell structure were
described. Different precursors of metal salts: copper sulphate, copper
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acetate, silver nitrate, ruthenium-chloride and chloroauric acid were
successfully used for the synthesis of metallic particles. Tetra-n-
butilorthotitanat as a precursor was used for the formation of titanium
oxide. Different mechanisms of the nanoparticle synthesis were described.
Generally, the main influences of the parameters on the particle size were
reported. Notably, the part “from the horizontal laboratory reactor to the
scale up of the USP-method” was briefly described. The industrial scale for
nanopowder production using ultrasonic spray pyrolysis contains: 1)
system of five aerosol ultrasonic generators PRIZNano, 2) high-
temperature furnace with five wall-heated reactors, 3) two electrostatic
filters, and 4) vacuum system (Matula, et al, 2013, pp.1-5).

Conclusions

This book was written in English and partially in German language.
The content of this book contains 8 chapters, 120 pages, 84 figures, 16
tables and 100 references. This book describes in details: importance of
nanotechnology, principles of ultrasonic spray pyrolysis and other
methods for the synthesis of nanosized particles, application of
nanosized particles, USP synthesis of nanosized particles of silver, gold,
copper, Ru/TiO, and RuO./TiO, and partially the scale up of ultrasonic

spray pyrolysis.

Srecko Stopié
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nanosized particles by s
ultrasonic spray pyrolysis
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OB30P KHUTI' CPEYKA CTOIMNYA «CUHTE3 HAHOYACTNL,
METANNOB YINbTPA3BYKOBbLIM PACIMBLINMANTENBbHLIM
MMPONTM30OM»

Mwunena 1. Ctonuy
MEAB Chemie Technik GmbH, Aachen, 'epmaHus

OBJTIACTb: XuMn4yeckme TeXHONOrmm
BWO CTATbW: o630p
A3bIK CTATbW: aHrnumnckmnin

Peswome:

HaHoTexHonorna asnaeTcsa Kro4eBon MHOBALMOHHOW TEXHOSOMN-
en B npon3BoacTBe MOPOLUKOBbLIX nsgenuin. PacnbinexHne NOPOLLUKOB
yNbTpPa3ByKOBbIM MUPOJIU3OM MMEET LUMPOKOE NpUMEeHeHne B ccbepe
06p83083HVI9| 4YacTuy HaHOMNOPOLUKOBbLIX MeTasrioB, OKCMOoOB U KOMMO-
3UTOB.
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HaHHas paboTa ocBellaeT npoueccbl 0bpa3oBaHnsi HaHOYaCTULY
cepebpa, Megmn 1 30n0Ta METOAOM YNbTPAa3BYKOBOIO NUPONM3a, C UC-
NMonb30BaHNEM FOPU3OHTANbLHOIO N BEPTUKANbHOro peaktopos. Mccne-
OyeTcst NPsAMOV CMHTE3 HaHovacTuy, Ha ocHoBe Ru-TiO, 1 RuO,-TiO,
CO CTPYKTypon siapo-oboriovka. MonsipHbI COCTaB npekypcopa, Bug
pacTBOPUTENS U CpefHsst TemnepaTypa UrpatT BaXkHy pornb B obpa-
30BaHUM YacTul, UMEOLLUX Takyto CTPYkTypy. B paboTe npepcraeneH
aHanu3 BO3AENCTBUSI peakLMOHHBLIX CBOWCTB (TeMnepartypa, BpeMs 3a-
[Eep>XUBaHUS, KOHLUEHTpauMs pacTBopa W 4acToTa yrbTpasByka) Ha
MOPJOSIONMYECKMNE XapakTEPUCTUKA HAHOYACTULL.

MoBbiweHne TemnepaTypbl oT 150°C go 1000°C moxeT BbI3BaTb,
Kak gedopMmpoBaHME 4YacTuubl, Tak U obpasoBaHue cdepudeckon
yactuubl. B paboTte Takke paccmaTpumBaeTcs HoBasi Mogenb obpaso-
BaHUS METANNNYECKUX HAHOYACTUL, U3 Kannu aspo30rsi.

B npouecce pacnbineHus ynbTpasByKOBbIM MUPOSIN30OM Maearb-
Hble cchepuyeckne vYactTuupbl 0bpasyroTcs Npy TEMMNEPaTypPe HDKE TOYUKU
nnaenenuns. [ns cOpTUPOBKU BENMYMHbI YacTUL, Ha OCHOBaHUWN Tpaek-
TOPUM ABWXKEHWUSI YacTuL, B SMEKTPOCTATMYECKOM MOfie UCMOoMnb3yeTcs
YCTPOWCTBO, AaHHblE KOTOPOro OTCMEXMNBAKOTCS B PEXUME OHMaNH.

C6op HaHo4yacTuL NpPOBOAWTCS B 3MEKTPOCTAaTU4ECKOM Morle.
PocT nponsBoaCcTBEHHbIX OOBEMOB MOPOLLKOBLIX WM3OENWA, W3roTo-
BNIEHHbIX METOAOM YIbTPa3BYKOBOrO pacnbifINTENIbHONO NUponunsa
cnocobcTBOBan yCneLwHOMY BHEAPEHNIO AaHHOTO MeToAa Afsi CMHTEe3a
nopoLuka cepebpa 13 pactsopa cepebpa HUTpaTa.

KnioueBble cnoBa: Memaris, nopowku, CuHme3s, ybmpa3ssykogol pac-
MbIAUMENbHBIU MUPOSUS.

PRIKAZ KNJIGE SRECKA STOPICA: SINTEZA NANOCESTICA
METALA ULTRAZVUCNIM RASPRSIVANJEM U USLOVIMA
PIROLIZE

Milena D. Stopi¢
MEAB Chemie Technik GmbH, Aachen, Nemacka

OBLAST: hemijske tehnologije
VRSTA CLANKA: prikaz
JEZIK CLANKA: engleski

Sazetak:

Nanotehnologija pripada kljuénim inovativnim tehnologijama za
proizvodnju prahova. RasprSivanje prahova ultrazvu&nom pirolizom viSe-
struko je kori§¢eno za formiranje Cestica nanoprahova metala, oksida i
kompozita. Ovaj rad odnosi se na nanocestice srebra, bakra i zlata, for-
miranih ultrazvuénom pirolizom koris§éenjem horizontalnog i vertikalnog
reaktora. Direktna sinteza nanocCestica na bazi Ru-TiO, i RuO,-TiO, sa
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strukturom sastavljenom od jezgra i ljuske dalje je ispitivana. Molarni
udeli prekursora, tip rastvarac¢a i procesna temperatura imaju odlucujuéu
ulogu u formiranju Cestica sa ovom kombinovanom strukturom. Zatim,
ispitivan je uticaj reakcionih parametara (temperatura, vreme zadrzava-
nja, koncentracija rastvora i frekvencija ultrazvuka) na morfolosSke karak-
teristike pripremanih nanoCestica. Uvecanje temperature od 150°C do
1000°C vodi od jednog nepravilnog oblika do proizvodnje sfernih Cesti-
ca. Nakon toga, bio je predloZzen model formiranja metalnih nanocestica
od kapi aerosola. Koris¢enjem procesa rasprsivanja preko ultrazvucne
pirolize idealno sferne ¢estice dobijene su na temperaturi ispod tacke to-
plienja. Uredaj za odredivanje raspodele veli€ine Cestica koriS¢enjem
razliCite pokretljivosti Cestica u elektrostatiCkom polju koriséen je za on-li-
ne analizu tokom proizvodnje €estica. Sakupljanje nanoCestica izvrSeno
je u elektrostatiCkom polju. Uvecanje proizvodnje prahova rasprsivanjem
ultrazvu€énom pirolizom uspesSno je primenjeno za sintezu prahova sre-
bra iz vodenog rastvora srebronitrata.

Kljuéne reci: metal, prahovi, sinteza, rasprSivanje ultrazvuénom piroli-
zom.
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CABPEMEHO HAOPYXAHE 1 BOJHA OMNPEMA
MODERN WEAPONS AND MILITARY EQUIPMENT
COBPEMEHHOE BOOPYXEHWME 1 BOEHHOE OBOPYJOBAHUE

Hoea crioeayka camoxodHa mon-xaybuua E VA!

Cnosauka koMmnaHuja Slovakia Konstrukta Defence npukasana je HOBY ca-
MOXOZAHY Torn-xayouuy 155 mm Ha n3noxomu Haopyxawa IDET y rpagy bpHo.

HoBu cuctewm, nog Hasmeom EVA, camoxogHu je TOM Ha KaMUOHY, a cacToju
ce of apturbepumjckor opyha 155 mm J1 52 Ha moandumkoBaHOM KamuoHy Tafra
6X6 ca onuujom ynotpebe n wacwuje 8X8. Cuctem je pasBujeH 3a camo aeBeT
MeceLu, Tako LITO cy ynoTpebrbeHa MHora pellerwa ca xaybuue Zuzana 2.

Pa3Boj opyha yrnaBHoM je chuHaHcupana komnaHuja Konstrukta Defence
ca ogpeheHom nomohu croBavykux MMHUCTapCcTaBa eKoHoOMUje 1 oabpaHe.

CucteMm je penaTMBHO Nnak; Mmace camo 22 ToHe, WTo omoryhaBa Behy Tak-
TUYKY U CTpaTeLlKy MmobunHocT, ayr je 11,2 m, BUCOK 2,7 M 1 WNpPOK 2,55 M, WTo
My omoryhasa TpaHcnopT aBnoHom C-139. C gpyre cTpaHe, CUCTEM UMa BENUKY
BaTpeHy Moh u conuaaH gomet o 41 km ca npojektunuma ERFB-BB (npojektu-
nv nosehaHor gomeTa).

MakcumanHa 6p3vHa Bo3una je go 90 km/x Ha nyTy unu 55 kM/4 BaH nyTa
ca MUHMManHuUM pagujycom gejctea og 600 km.

CamoxodHa morni-xaybuya EVA

TunnyHe MHAOMPEKTHE BaTpeHe MMUCUje CnpoBode ce MyTeM cuctema 3a
yrpaBrbake BaTpoOM Yy OKBMPY BO3una kojum je moryhe ncnarsmatu BuLle rpa-
HaTa ca cuMmynTaHuM AeToHauujama ca 4 0o 6 rpaHaTa y MUHYTU, Kao U nojeau-
HayHuM aejcTBoMm. CucTem 3a ynpasrbake BaTPOM Yy MOTNYHOCTU je ayToMaTtu-
30BaH, nogaum ce [obwujajy nyTeM MHepuujanHe HaBuraumoHe onpeme, LWTO
omoryhaBa KomaHaupy Bo3una ga ybaum nogartke, JOK ayTOMaTCK/ MyHay 1 cu-
CTeM 3a ynpaBrbarwe BaTpe page octanv Aeo nocna.

' Jane's International Defence Review July 2015.
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Mehytum, cuctem je moryhe ynoTpebrbaBatv U y OUPEKTHOM BaTPEHOM
okpuwajy HuwaHehu opyxjem nytem AgHeBHe TB kamepe y 60ju — ca LUMPOKUM
BUOHUM norbeM of 12X9 cteneHn nnu 2.4X1.8 cteneHn, ann n TepManHom Ka-
MepoM ca BUAHUM norbem of 12X9 cteneHun n 4X3 cteneHa. HuwaHckm cuctem
Takofe je onpemMrbeH N UHTErpucaHMM NacepckMM JarbUHOMEPOM 33 Mepene
pasgarbuHa og 50 go 7,500 M. To omoryhaBa opy>XHOM cuUCTeMy Aa MpeuunsHo
rafha unreese BenuynHe 2,3X2,3 M Ha garbnHama o 1.500 m gary 1 Hohy.

Cuctem, Takohe, noceagyje 1 ONTUYKN HULIAH 3a ynoTpeby y BaHpPEeaAHUM Cu-
Tyauujama.

Ton-xaybuua uma enesauujy og -3,5 oo 75 ctenenn n moryhe jy je okpeTa-
Tn 3a 40 cTeneHun Ha cBaky cTpaHy. Micnarbyje oBogenHy MyHULMjy o4 Koje ce 24
KOMaja Hanase y Bo3uny, 40K UX je MofoBMHA Yy ayTOMaTCKOM NyHsady CrpeMHO
3a nareBy. lNyHunay Moxe ucnanuTu NeT rpaHaTta y NpBoj MUHYTU U Ao 12 rpa-
HaTa y npBa TpU MUHYTA, AOK je KanauuTeT py4YHOr nykwera 3 rpaHaTe y MUHYTY.

Bosanno cTtyna y akuujy kaga ce cnycrte ctabmunmsartopu un opyhe cnpemu 3a
nare0y, LWTO je YKyNHO ABa MUHYTA, AOK je 3a HamnylTake BaTpeHor nosioxaja
notpebHo ynona mawe BpemeHa. Bosunom ynpasrba nocaga og Tpy YnaHa Koju
He Mopajy HanywTaTy KabuHy oknonreeHy Ao HuBoa STANAG 4568, HuBo 2, oK
ce He ucnanu ceux 12 rpaHara.

HpaezaH Byukosuh (Dragan Vuckovic¢), e-mail: draganvuckovic@kbcnet.rs

Pazomkpueare Hocaya: HAuja u KuHa
pa3ssujajy ceojy moMopcKy asujauyujy?

[1Be HajmohHuWje a3njcke MOpHapuLe naHcupajy cBoje aBUOHe ca peBuTanu-
30BaHMX PYCKMX HOCaya aBMOHa 1 yOp3aHo rpaje CBOje MOMOPCKe KanauuTteTe.

BasgywHe onepauuje ca Hocavya aBMOHa NpeacTaBibajy OKOCHULY doriekcu-
O6unHe nomopcke npojekunje cune. Asnjckn pmanu, KuHa n MHguja, noctaBunm
Cy HOCa4ye aBMOHa Kao HajBaXKHUjU eneMeHT pa3Boja MOMOPCKMX cHara, KopucTe-
hn enemeHTe pycKnx TEXHOMOrMja, anv n paseojeM NoOMOPCKUX CHara, ocrnawajy-
fn ce Ha CBOje UCKYCTBO M TEXHOSTOLIKN HUBO.

KuHa je penaTtMBHO HOBa NoO NUTaky onepauuja y Koje Ccy YKiby4eHu Hocauum
aBMOHa M Moparna je ga no4yHe oA noyeTka, 6e3 aBmoHa, bpogosa, obyke unm
onepaTMBHOI MCKYCTBa. 3a pasnuky of ke, MHauvja je npocnaeuna 62. poher-
AaH CBOje NoOMOopCKe eckagpure v nma 54 rognHe UCKycTBa y Be3u ¢ ynotpedom
HOocaya aBuMoOHa. Y TOM CMUCAY, UHOMJCKXU 3BaHWYHMLWM TBpAE Oa CYy Y 3HATHOj
onepaTMBHOj NPEeAHOCTM ¥ OOHOCY Ha puBasricke MopHapuvue, ykiby4vyjyhu mop-
Hapuuy HapoaHoocnobunaydke Bojcke Kune.

MHawnjcka paTHa MopHapuvua jegHa je og marnor 6poja CBETCKMX MOpHapuua
Koja ynoTpebrbaBa nnatcgopme kao wro cy: CATOBAR (nomoh katanynta npu-
JNIMKOM MnoreTawa U 3aycTaBrbaka NpUIMKom npuxeaTta aBuoHa), VTOL (BepTu-
KanHo nonetawe u cnetamwe) 1 STOBAR (ckpaheHo y3neTawe 1 3aycTaBIbahe
npenpekom MpUIMKOM crieTaka), LUTO He caMo ga nosehaBa UCKyCTBO MOpHa-
PVYKMX NWUMoTa, Beh yTnye 1 Ha pa3Bujakbe HOBMX HanpegHuX TakTuKa, TEXHMKA
M npoueaypa Hocava asunoHa (TTI1).

2 Jane’s International Defence Review July 2015.
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KuHa je ca cBoje cTpaHe gokasana fga nocegyje cnocoOHOCT KOHLeHTpUca-
Ha CBOjUX CTpaTeLUKNX pecypca paau usrpagkwe 6pogoBa v aBMOHA Y KpaTkoM
WHTEpBany.

MHanjcka mopHapuua he nonosuHom 2016. roguHe pacxogoBaTu CBOj HO-
cay aBuoHa INS Viraat, 6usumn 6putaHckn Hocad HMS Hermes knace Centaur,
HocuBocTM 24.000 ToHa koju je Beh 57 rogmHa y onepaTvBHOj ynotpedu, a og
1987. rogmHe Hanasm ce y cnyxbu niaunjcke MopHapuue.

TpoLukoBM ofpkaBara Hocadva Viraat cy cee Behu, a nanyoHu nosum 6ombap-
aepu Sea Harrier cy feceTkoBaHu, LUTO je yTMUano Ha OAnyKy UHAMCKe MOpHapuLe O
noBnadeky Hocada n3 onepatveHe ynoTpebe. Taga he uHamjcka MopHapuua octaTtu
Camo ca jeqHMM HocayeM aBuoHa, INS Vikramaditya (oviBum Admiral Gorhkov), knace
Kijev, HocuocTu 44.750 ToHa, Koju je MiHamja Habasuna TokoM 2004. roguHe.

Hocau Vikramaditya (xpabap kao cyHue) uspaheH je kao Ba3gyxonsoBHa Kp-
ctapuua, knace Kijev, y 6pogorpagunuwity Nikolayev South (6pogorpagunuwite
Ha obanu UpHOr mMopa ), a HakHagHO je onpemMrbeH y Pycuju ,ckakaoHuUOM” 3a
onepaumje STOBAR 3a ynotpeby y nHavjckoj patHoj MopHapuuu. Hocay aBuoHa
je, nouetkom 2014. rognHe, cturao y cBojy HoBy 6asy, INS Kadamba, y jyrosanag-
Hoj WHOuju, ca noBaykoMm rpyrnom cacTaBibeHOM of aBuMoHa Mul-29K (HATO
o3Haka Fulcrum-D), ook je og maja oBe rogmHe doopmanHo ycuapeH y 6asu Koshi.

Onpemare 1 MoaepHM3aumja Hocada y bpogorpagunuuty CeBepoaBuHCK, Y
ceBepHoj Pycujn, kowtano je oko 2,3 munujapae gonapa v Tpajano je ckopo aeseT
rogvHa. Y TpOLLKOBe je ypadyHaTa v nosadka rpyna of 16 asmoHa Mul-29K, o ko-
jux cy 4Yetnpun asoceda Mul-29KYE HamereHa 3a obyky nunota. Cama roBavka
rpyna kowitana je oko 525 munuoHa gonapa. ABMOHM Cy ONPeEMIbeHn MynTUAYHK-
LMOHarnHMM Jonrnep pagapvmMa 1 MOAEPHUM eNeKTPO-ONTUYKMM CUcTeMMMA.

Hocau Vikramaditya Hehe 3apgyro 6utn ycamrbeH, jep he My ce 0o kpaja
2018. roguHe npuapyxutun INS Vikrant (Xpabpu), HocusocTtn 40.000 ToHa. Bpog
je pesynTtart nporpama nog HasusoMm ,[lpojekat 71” koju npegsuia msrpagky u
MCNopyky Hocaya aBumoHa y koHdurypaumju STOBAR ca ,ckakaoHuuom”. bpop
ce Hanasu y gasu usrpagwe y 6pogorpagunmwty Cochin Shipyard Limited y jy-
rosanagHom aeny MHauje.

Kao n Vikramaditya, Vikrant he, Takofhe, pacnonaratv BasgyLlHOM Fpynom
cacTaBrbeHOM of aBumoHa Mul-29K. Mcnopyka cBux 45 aBnoHa Mul-29K/KYB
NHAWjCKO] MOpHapu4koj eckagpunu, nopd HasmeoM INAS 303 ,Black Panthers’,
6uhe 3aBpleHa Oo kpaja 2017. roguHe.

Og 2020. roguHe BasayLlHa rpyna Hocadva Vikrant 6uhe nojavyaHa gomahum
aBuoHom Light Combat Aircraft (Navy) LCA (N) — nakn 6opOeHun aBUOH, Koju je
TPEHYTHO Y da3n pa3sBoja.

Y nepuoay oa 2020. go 2021. roguMHe nHamjcka MopHapuvua nnaHvpa ga 3a-
noyHe ca usrpagwoM cBor Tpeher Hocaya aBuoHa, knace Vikrant — Indigenous
Aircraft Carrier Il (IAC-1l) — pomahu Hocad aBuoHa, HocnBocT 65.000 ToHa 3a Koju
ce o4yekyje ga he yhu y onepatmeHy ynotpedy Tokom 2030. roguHe. MHanjcko mu-
HMcTapcTBo oabpaHe ogobpuno je npeux 4,83 MunuoHa gonapa 3a 3anouvkbare
paga Ha koHuenTy nnatdopme koja he nmaTtn Hasms INS Vishal (Benuku).

Wako je nnaHupaHo ga 6pop 6yne y knacu Vikrant, cBu cy nsrneau ga he
IAC-Il 6uTn Hocau y koHurypaumju CATOBAR. NocToju moryhHocT ga he Hocau
OUTN oNpemMrbeH enekTpoOMarHeTHUM naHcupHum cuctemom (EMALS- Electro
Magnetic Aircraft Launch System) koju je passuna komnanuja General Atomics.
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Y cBakoMm crniyyajy, odyekyje ce Aa he KOHBEHLMOHanHW UM enekTpo-mar-
HeTCku katanyntu 6utm y MoryhHOCTM fa naHcupajy noBue Texe o4 aBuoHa
Mul-29K, y3 BasgyLliHe nnatdopme 3a paHo yno3opaBare U KOHTPOSY U, €BEH-
TyarnHo, 6ecnunoTHe netenuvue.

Mpema mMHAWjCKOj MOMOPCKO] AOKTPUHKU, GopbeHe rpyne Hocaya aBUOHA
nmajy 3agatak ga KoOHTponuwy Mope 1 da nocenyjy ,BUCOKO pasBujeHy moryh-
HOCT ncnopyke ybojHux cpeacrasa’.

Kapa Hocau aBunoHa IAC-Il 6yae yBeaeH y onepaTtuBHy ynoTpeby, oH he uc-
NyHUTU 3axTeBe MHOWjCKe MOpHapuLe 3a MOoCTojakbeM ABe rpyne Hocaya aBuo-
Ha, OOK 6u Tpeha buna y pesepsu.

pyna Hocaya aBuoHa ucnyHuhe améuumje MiHavje 3a npojekumjy cune, ocury-
paTy eKOHOMCKe MHTepece Tako LITO he KoHTponmcatu Mopcke nytese cHabaesa-
Ha 1 OBNMKOBATUN PErMOHANHO OKPYXeH-e NPemMa CBOM CTPaTELLKOM UHTEPECY.

'pyne Hocayva aBnoHa Takohe cy HeonxodHe y norneay cysbujawa nsasosa
Koje nmocTaBrba KMHecka paTHa MopHapuua y obnactu MiHamjckor okeaHa.

Viraat

OTKako je yBedeH y MHAM]CKY MOpHapuuy, Hocad aBuoHa Viraat je npoLuao
YeTUpK reHepanHa peMoHTa. [peTxoaHo ra je kopucTuna GputaHcka MopHapu-
ua, a yyecTBoBao je n y doknaHackom paTy. [locneaHu reHepanHn pemMoHT ypa-
heH je npea kpaj 2012. roguHe, a ¢ 063MPOM Ha HErOBY CTApPOCT OA4ycTano ce
0f Aarbux ynarawa y HeroB peMOHT.

INS Viraat ca ceojum 3acmapenum asuoHuma Harrier u xenukornmepuma Sea King
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HakoH wto Viraat 6yne pacxogoBaH, cefaM AEeNUMUYHO MOOEPHU30BAHMX
aBunoHa Mk 51 Sea Harrier v Tpyn gBocena Mk 61, jeanHun npeoctanu og 30 aBu-
OHa koje je1984. rognHe nopyymna Benuka bputanuja, ouhe npebayenn y 6asy
INS Hansa, rge he Ha kpajy 6utn pacxogoBaHu.

HakoH yeTBOporoguwter ognararwa, Tokom 2008. n 2009. roguHe, komna-
Huja Hindustan Aeronautics Limited (HAL) 3aBpwmna je nporpam moaepHusaumje
aBuWoHa Sea Harrier, WTO je yKrbyyMBano 3aMeHy BULIEHaMEHCKOr pajapa 3a
ynpaerbate BaTpoM Sea Fox pagapowm Elta EL/M-2032, wto my je noseharno fo-
meT oo 100 kM. Y ncto Bpeme, aBMOHU Harrier MoanduKoBaHn Cy Tako aa Mory
HoCUTK pakeTe Baspyx-Ba3gyx Rafael Derby 3a 3axBaT umrbeBa BaH BU3YerHOr
AOMeTa, LITO MM je, Makap Ha nanupy, BpaTurio CnocobHOCT npaBux npecpeTtaya.

Mporpam mopepHM3aLmje xapujepa je KpUTUKOBaH, jep je ,,onepaTMBHO KOMMpPO-
MWUTOBao” CMOCOBHOCT NnoBaLa ¢ 063poM Ha TO a ApYr CUCTEMU aBMOHA, Kao LUTO
cy Head-up display, HaBuraumoHn cuctemm u KoMmnjytepun 3a 3axsaT UMIbEBa, HUCY
afeksaTHO MoAdepHM30BaHW. Takofe, NOCTaBIbEHO je NMUuTake ePUKACHOCTU pakeTa
Derby, jep vx je HabaerbeHo ceera 20 1 To ca Manum b6pojem pe3epBHUX AENOBa.

Vikramaditya

Hocau aBuoHa Vikramaditya, HocuBocTn 44.750 ToHa, carpaheH je 1987.
roauHe y YkpajuHu n HassaH Admiral Gorshov, a pacxogoBaH je 1996. roguHe.
HberoBa o6HOBa, Ha OCHOBY MpOjekTa MHAMjCKe MOpHapuLe nod HasusoM [poje-
kat 11430, 3anoyena je 2005. roguHe n nogpasymesana je usrpagwwy 234 HOBUX
Jernosa koju cy yrpaheHun y Hocaud, WTo My je noBehano TexuHy 3a 2.500 ToHa
Yyenuka n OoBeno Ao npeHameHe 6poga ca koHdurypaumje VTOL Ha koHury-
pauunjy STOBAR, Tako WTo je gogarta ,ckakaoHuua”.

Hekadawma sa3dyxomnnosHa kpcmapuua knace Kijev, INS Vikramaditya,
MoOdepHu308aHa 8a30yLWHOM 2pyrnomM cacmaes/beHoM 00 aguoHa Mul-29 K
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OBakaB 3agaTtak 3axTeBao je yknaware 10 TonoBckmx mecta n 12 naHce-
pa 3a pakeTe 6poa-6poa u 6poa-Basfyx U3 COBjeTCKe epe, Koju Cy ce Hanasunm
Ha npegHem Adeny Hocada. 3aTvM je MpoayXeHa M ojayaHa NoneTHO-cneTHa nu-
cTa, gofdata pamna nog yrrom og 14 cteneHu, kao u Tpu kabna 3a 3aycTaBrba-
e aBnoHa og no 30 meTapa.

YKynHo je namerseHo unu noHoso wmarpafeHo 1.750 o Gpoackmx 2.500
oferbaka.

YpaheHa je nameHa Ha 22 nanybe Hocada Vikramaditya pagn cmelwTawa
HOBMX CEH30pa, Kao LUTO Cy pagapwu 3a Ba3gyLlHO ocMaTpane, gomeTa Ao 500 Km,
onpema 3a eneKkTpoHCKa AejcTBa M cucteM 3a 6opbeHo ynpaBrbawe Agat LE-
SORUB-E «koju npubaerba n obpafyje nogaTke ca Hocada U OPYrMX CMOSbHUX
CeH3opa pagn mM3Hanaxerwa ofrosapajyninx TakTUYKUX pellersa, YrnaBHOM 3a
MKCWHje noBauke rpyne.

e I <

[x ——

lNonemHo-cnemHa nany6ba ca ykpuaHum aguoHuma Mul-29K

Hocau je, Takohe, onpeMrbeH ayToMaTu3oBaHUM pafapCKUM KOMMIEKCOM
Resistoir-E koju nomaxe y KOHTponu Ba3gyLuHor caobpahaja n o06e3behyje no-
TpebHe neTHe nogaTtke. Ha 3agwem geny Hocada nocTaBrbeHa je n CTpykTypa
ca japbonuma Ha Kojuma ce Hanase KOMyHUKaUMOHE aHTEeHe.

KoMno3ntHn komyHukaumonn cuctem MK Il, koju ce Hanasu Ha Hocady Vi-
kramaditya, pa3suna je unHgunjcka komnanwuja Bharat Electronics Limited. OH cny-
XM 3a ynpaBrbake EKCTEPHUM UM UHTEPHUM KOMYHMKauujama, 40K A04aTHU Tak-
TUYKN CUCTEM 3a Mpukynibawe nogataka Link 11 noeesyje 6pog ca mpexHo-
LEHTPMYHUM onepaunjama.
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MocTtasrbeHo je BuLie o 2.300 kM enekTpu4HMX kabnosa, MOAEPHU30BaHN
cy N TOoBU 3a fONPeMake aBUOHa U MyHULMjE N KNUMATU3ALUOHM CUCTEM, OOK
je npoctop agekBaTHO onpemsbeH 3a 1.600 yunaHoBa nocage. lNoctaerbeHa cy
OBa peBep3vbunHa nocTpojera 3a ocMo3y, koja npomssoge 400 ToHa Boae
OHEeBHO, a MOAEPHU30BaHe Cy U jeanHuLe 3a gectunauujy.

3amereH je NpBOOWTHU NOrOH M yrpaheHo je ocaM MOOEPHUX MapHUX KO-
TrnoBa Koju nokpehy 4yetpu nponenepa u reHepuwwy 180.000 KS. lMoepx Tora,
Hocau je onpemrbeH ca wecT Typboamsen antepHatopa koju npoussoge 18 MW
cHare un omoryhyjy noctnsamwe MakcumanHe 6psnHe og 30 YBopoBa 1 onepaTms-
HK pagujyc oa 7.000 murba TokoM 45 naHa Ha Mopy.

BasgyxonnoBHu komnnekc Hocaya Vikramaditya gusajHupana je pycka
komnaHuja Russia Nevskoye Design Bureau (NDB) u nogpasymesa 30 aBuoHa,
OA KOjux cy ABe eckagpune ca yKynHo 24 aBumoHa Mul-29K/KYB n xenukonTtepum
Kamoe Ka-31 Helix-B, ctapwju Westland Sea King Mk42B/C n 3actapenu Che-
tak (Alouette I11).

MHanjcka mopHapuua ce Haga aa he, Tokom crnegehux Tpu 4o neT roguHa,
3aMeHuTUn xenukontepe Chetak HoBoM gomMahe pa3BujeHOM NETENULOM Y OKBU-
py nporpama Naval Utility Helicopter (NYH) — mopHapuikn HameHCKn Xenukon-
Tep. MuHnctapcteo oabpaHe TpeHyTHO Npoy4vaBa MoHyAe Koje Cy nogHerne WH-
Onjcke KomnaHwuje y capaftm ca cTpaHuMm npoussohadnma 3a yyelwhe y nporpa-
My npoussogmwe Buwe og 100 moTopa ca CKnonuenm poTopuma.

Mul™ 29 K/KYB opabpaH je 36or cBoje BenuynHe, anu 1 360r MICTOBETHOCTU
aBMOHa y nHaujckoj onoTu Koja kopuctn Mul-29 jow og 1985. rogmHe.

Y cBojoj koHdurypaumju K, Mul-29 nokpehe motop Klimov RD-33MK, noTu-
cka of 9.000 kr koju MMa cmareHy TepmarHy crivky u 6es3gumHe moTtope (3a
pasnuKy og NPeTxogHUX Bepanja), a kKapakTepuLle ra 1 jeqHoCTaBHWje ogpKaBa-
e, Hapo4nTo Yy nopehewy ca aBnoHuMa Harrier.

Mogen K Takohe noceayje pagap Zhuk-ME ca no6orbwaHom obpagom cur-
Hana un pagmjycom oTkpmBama uurbesa go 120 km. Jletenunua, Takohe, noceayje
1 noboreLiaH YeTBopokaHanHu fly-by-wire KOHTPOMHU cucTeM.

MHaunja Huje nokywasana ga uHterpuwe pakete Derby y aBnoHe Mul™ 29
Beh je kopuctuna pakete P-77 (HATO o3Haka AA-12 ,Adder”) kao npumapHy pa-
KeTy 3a 3axBaT uurbeBa BaH BusyenHor gometa. Mulr 29K uma 13 nogsecHux
Hocau4a koju mory noHeTun 0o 5.500 kr 6opbeHor ToBapa, ykrbyuyyjyhu nacepcke u
enekTpoonTuyke nnaHvpajyhe aBmo-6ombOe,, pakeTte Basgyx-3emiba U MpPOTUB-
Opopcke pakeTe, kao n kpctapehy pakeTy BrahMos HameneHy 3a yHULITaBawe
6popnosa Ha Behum garbnHama.

KabuHa aBnoHa Mul-29K nma Tpu BMLIEHAMEHCKA ekpaHa Of TEYHOr Kpu-
ctana (y gsocegy Mul-29 KYB uma cegam TakBuMX eKpaHa) M flacepcke Kupo-
HaBuraumoHe mopyne dpaHuycke komnaHuje Sagem SIGMA 95, kao u ocma-
TpaykM MU HULIAHCKM cuctem komnanwuje Thales , Topsight-E” MOHTUpaH y NnnoTc-
Koj kauurn. Mul'-29 nma nosehaH kanaunTeT pesepBoapa 3a ropuso 1 npemMasaH
je matepujanom 3a abcopboBar-e pagapckux 3paka.

Lto ce Tuye camor Hocava, Vikramaditya je ucnopyyeHa 6e3 opyxaHor cu-
ctema 3a 6nucky ogbpany (LLIMWC — close in weapon system), HaKkoH LUTO je Mop-
Hapuua ognyyuna ga ogbaum pycku cuctem Kashtan, ann he 6poa, TOKoM jyHa
2015. rognHe, OUTK ONPeMIbeH pakeTHNUM CUCTEMOM 3a Bnucky onbpaHy Barak-1
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komnaHuje Rafael/lsrael Aerospace Industries. Hocay he 6utn onpemrbeH BepTu-
KanHuM naHcepuma ca no 24 pakeTe, kao M ca YeTvpu ayToMaTM3oBaHa ABOCTPY-
ka Tona 30 mm AK-630M ca 6poga INS Godavari koju je pacxogoBaH.

MHcTannpawe cuctema 3a 6nmncky ogbpaHy 6uhe n3BegeHo y MaTUYHO] ny-
un Hocava Vikramaditya, y 6a3n Karwar, a Taga he 6utn nicrannpaH u pagap
3a Tpaxere, npahewe n HaBohewe Elta EL/M-2221 kao npumapHa jeanHuua 3a
3axBaT uurbeBa cuctema Barak-1.

MocToju moryhHocT ga HoBu cuctem Barak-8 PDMS, koju uma gomet og 70
KM, 3a pasnuky og cuctemMa bapak-1 gpometa 12 kM, 3ameHn cuctem Barak-1, anm
HWje no3HaTo Aa nm 6u pagap EL/M-2221 STGR morao fa nogpkasa HOBW CUCTEM.

Vikrant

KpyHcku gparyrb nHavjcke 6pogorpaghe, Hocad aBuoHa Vikrant og 40.000
ToHa y STOBAR koHurypaumju je y Toky jyHa 2015. rognHe ncnnosmo us ceor
Ooka y bpogorpagnnuiuTy.

lMopuHyhe Hogoe uHOujckoz Hocaya asuoHa Vikrant

Papoeun cy 3actanu tokom 2013. n 2014. rogmHe 360r HegocTaTka cpegn-
cTaBa, anum je y majy 2015. peveHo ga he Tpyn 6poga 6uTK 3aBpLUEH HAKOH ce-
OaMm rogvHa warpaghe. VMiHgnjckn 3BaHuYHUUM cy msjaBunn ga 6u 6pog morao
nohu Ha Nnpo6Hy nnosnaby Tokom 2016. roaMHe ga 6uv ywao y onepatmBHy ymno-
Tpeby ao kpaja 2018. roaunHe.
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HakoH yBohera y nHamnjcky paTHy MOpHapuLly, NofeTHO-ClIeTHa NMcTa Hocava
omoryhrhe BUCOKY hpeKBeHLly nonetawa aBvoHa ¢ 063npom Ha To ga Vikrant uma
[Be N1CTe N MOXe MNaHcupaT ABa aBvoHa jeaaH 3a apyrum. Ca gpyre ctpaHe, Moxe
MCTOBPEMEHO 3ayCTaBUTN CaMO jeaH aBUOH, KopUcTenn TPOCTPYKM 3ayCTaBHU Kabr.

Hocau aBuoHa je pesyntaT uHaujckor nporpama [llpojekat 71, nporpama
Jomaher Hocaya aBuoHa. Anu, YNpKOC TakBOM Ha3uBy, yBe3eHO je oko 50% no-
roHa u oko 70% opyxaHux cuctema u BasgyxonnoBHor gena. Ca gpyre ctpaHe,
90% Tpyna 6poaa je nomahe npounssoare, Tako Aa je npoueHat yvyewha VHavje
y U3rpagmu Hocaya oko 55%.

Y okBupy npojekTa 71 ydecTBoBana je n gpaHuycka komnanmja DCNS koja je
Hagrnegana npojekat Hocada Vikrant v nHTerpaumjy noroHCKor cuctema Ha OCHOBY
yrosopa 3akrbyyeHor 2004. roguHe y BpegHocTy og 30 oo 40 munuoHa agonapa.

LWnaHcka komnaHuja Navantia Takohe je 6una ykrbyvyeHa y ekcnepTusy
npojekTa No NuTaky MHTerpauuje BasayLuHe rpyne Hocaua.

MoroHcka rpyna ykrbydyje 4etupum racHe TypbuHe General Electric LM-2500
koje reHepuwy 80 MW (120,000 KC), wto 6m 6uno gosorsHO aa 6poa passuje 6p-
3uHe o oko 28 uBopoBa. Paaujyc fgejctea Tpebano 6u ga oyae oko 7.500 murba.

Ouekyje ce pa he ueHa Hocaya Vikrant 6UTK HewTo BULWE o 3 Munujapae
amepuyKknx gonapa, WTo npeAactasrba yBeharwe o oko 6 nyta y oAHOCY Ha ue-
He npeasuheHe ByLletom 1990. roanHe.Mak ce oyekyje aa he ueHa nopacTtu u
00 4 munujapge amepudknx gonapa. MHamjcku napfaMeHTapHU KOMUTET je, no-
pea OBUX OLEHa, U3HEO M YMHEHULY Aa je MporpamM nsrpagwe Hocada npekopa-
4YMO POKOBE 3a OCaM roavHa.

Kapa je y nutawy BasayluHa rpyna, oHa he y noyeTKy cagpxatv caMmo aBUOHe
Mwul-29, ann he kacHuje 6utn nojavaHa nosuuma LCA (N). MopHapuua je nsHena
cBoje notpebe 3a 40 LCA (N), ykrbyuyjyhn n asocene mopene 3a obyky. Mehytnm,
npojekat LCA (N) Takohe je y kaluretny, BENMKMM Aenom 360r HegocTtatka UHCTU-
TyumoHanHe nogpwke MuHUCTapcTBa ogbpaHe u MopHapuue. [NpBu mpoToTunm
LCA (N) nonetenu cy y anpuny 2012. roamHe, ca KalkeHeM of, YeTUPU roavHe, a
2014. roguHe NpBY NyT Cy NoneTenu ca pensuvke noneTHe crase Hocaya aBMOoHa.

TpeHyTHO, LCA (N) onpemrbeH je motopuma General Electric F404GE-
IN20, anu he nosay y onepaTuBHOj ynoTpebu BuUTn onpemrbeH CHaXHWjUM Mo-
Topuma GE F414.

Ouekyje ce pga he CAll, Ha ocHoBy GunaTtepanHor cnopasyma o ogopaHu u
TexHonoruju, npeHeTn Hguju 17 TexHonoruja koje he, nopen octanor, omoryhu-
T MHCTanauujy enekTpomarHeTHOr katanynTta, Kako Ou MHaujcka MopHapuua
mMorna ga Habasu aBuoHe Hawkeye E-2C/D n ®-35C 3a nporpam IAC-II.

Ynpkoc cBeMy, MOpHapuLa ce Haga Aa he oBe nekuuje Butu 3HavajHe y norne-
ay 6ynyhmx npojekata. Ha kpajy ce pagu, nnak, o npeom goMahem Hocady aBuUoOHa.

KuHecku Hocay asuoHa Hanpedyje o rnnaHy

Y centembpy 2013. MopHapuua KnHecke ocnobogunadke Bojcke yBena je y
onepaTuBHy ynoTpeby cBoj NnpBuM Hocay aBuoHa Liaoning o 60.000 ToHa, na 6u
3aTUM KpeHyna y nporpam HabaBke 3Haa, BELWTMHA M npoueaypa koju he
06e36eanTn conmaHy OCHOBY 3a paj Ha NporpamMy 3a U3rpagty YeTupm Ao LecT
Hocaya aBuoHa. Y ToM cmucny, KuHesm nocmaTtpajy Liaoning Buwe kao 6pog 3a
00yKy 1 pa3Boj HEro kao ornepaTMBHO CPeacTBO.
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Pagu cmammBarwa TEXHUYKMX M3a30Ba U BpeMeHa noTpebHor 3a pa3Boj Ho-
cavya aBuoHa, KuHa je HabaBuMna genuMMYHO KOMMneTupaH Hocad aBuoHa Ku-
znetsov, knace Varyag op YkpajuHe. Hocau je npojektoBaH 3a Bpeme CoBjeT-
ckor CaBe3a n nopuHyT 1985. rognHe. Huje nNo3HaTo y KakBOM je cTawy Omo
6popn kaga je Tokom 2002. roguHe cturao y nyky Dalian, anu je peMoHTOBaH 1
n3mereH npe Hero WTo cy asrycta 2011. rogMHe 3anoyeTa TecTypara. ToKoM
HoBeMbpa 2012. roguHe, ABa MeceLa HakoH yBoheha y onepaTtusHy ynotpeby,
npBe neTtenuue crneTtene cy Ha nanyby Hocava.

Bpop je npojekToBaH Tako Aa Moxe kopucTuTn asuoH Cy-33, Benuky jeaHo-
ceay BapujaHTy aBuoHa Cy-27, npenpasrbeHy 3a kopuwhene ,ckakaoHuue” y
okenpy STOBAR onepauuja. 3a Bpeme pasroBopa 0 HabaBuu aBuoHa Cy-33 ca
Pycunjom, KnHa je pasmuwibana u o ynotpebu ceoje Bepauje J-15 Kojy npon3so-
an komnanuja Shenuang Aircraft Corporation (SAC), ka0 n gepuBaTtvB aBUOHA
Cy-27 nop Hasusom J-116.

MpeTnocTtaBrea ce ga 6u KapakTepucTuke aBuoHa J-15 Gune cnuyHe py-
ckom Cy-33, makcumanHa nonetHa maca of 33.000 kr, nogBecHw ToBap oA
6.500 kr u makcumannm gomet ao 2,300 km. Uako je aBrnoH Bpno cnimyaH Cy-33,
KuHa TBpaM Ja ce He pagu O Konuju, jep je aBUOH ONpeMIbeH KMHECKOM enek-
TPOHMKOM, BEpPOBaTHO OHOM Koja je ynoTpebrbeHa y aBnoHy J-116.

Komnanwuja CAL, ycnewHo npoussoan netenuue nssegeHe oa Cy-27, kapa
Cy y NuUTaky KOHCTPYKUMjEe aBUOHa M aBMOHCKUX WHCTpPyMeHaTa, anv uMma npo-
6nem ca TypbodaH MOTOpUMa Koju Cy U Aarbe AXuUnoBa neTta KMHECKOr BOjHOT
nporpama. Ha doTtorpadujama je npukaszaH motop WC-10A Taihang, HameneH
aBuoHuma J-116 u J-15, a npucyTHu cy 036ursHu npobnemun y HabasLm MoTOpa
Saturn-NPO AL-31 FN u3 Pycuje 3a nuueHuupaHe netenuue Cy-27 n 3a goma-
hn Shengdu J-10.

Csu aBuoHu koju nonehy n cnehy ca Hocadva Liaoning onpemMIbeHun cy ca
AL-31F.

MpBu J-15 noneteo je 2009. roanHe, a uspaheHo je WecT NpPoTOTUMNOBA.
Takohe, HanpaBrbeHa je u ,ckakaoHuLa” Koja ce KOpUCTY 3a TecTupare J-15.

O6yka nunoTa je rmaBHa KOMMOHEHTa nNporpama passoja Hocaya. O nuno-
Ta ce 3axTeBa [a Cy NneTenu Ha HajMare neT pasnuuuTMX TUNOBa aBWOHA, Aa
umajy suwe og 1.000 yacosa neTta y nosumma Tpehe reHepaumje n ga cy mnahm
oA 35 roguHa. C 063npom Ha To ga noctoju oko 10 Ba3gyxonnoBHMX MyKOBa KOju
kopucte aBuoHe JX-7, J-10, J-116 n Cy-30 MKK, BasgywHe cHare KuHe umajy
BENMKM BPOj UCKYCHUX NMUIOTa KOjU UCMNyH-aBajy OBe KpuTepujyme.

ABuno-6a3a Huandicun je 0CHOBHO MecTo rge ce obyyaBajy NunoTy Ha nu-
cTama Koje Cy 03HayeHe Kao NoneTHo-cneTHa ctasa Hocada Liaoning.

MpBUX NeT nNunoTa Hocava 3aBpLnso je obyky Tokom 2012. roguHe, OOK je
Apyra rpyna of ocam nunoTa 3aspLuunna ca obykom y Hosembpy 2014. roamHe.

MaTtnyHa 6asa Hocada Liaoning Hanasu ce 50 kM jyrosanagHo opf nyke
Qingdao. 3HaTHO cy npoluMpeHa NOCTpOjera 3a NOAPLLKY HOcayy, Tako LUTO je
carpafeHo HoBux 580 M 3awTUTHMX obanHux 3ngosa. CnudHa 6asa carpaheHa
je n Ha octpBMMa XavHaH. OBa 6a3a Hanasu ce 613y CNopHUX Aenosa jy>KHor
KMHECKOr Mopa, a ynpaBo Yy h0j 60opaBuo je Hocay aBMoHa Liaoning TOKOM HO-
BeMbpa n geuembpa 2013. rogmHe.
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Simulated
Carrier Deck

Jeo asuoHcke nucme y 6a3u Huangdicun koju je uspaheH mako 0a y nommyHocmu
u3aneda Kao rnonemHo-crnemHa nasnyba Hocavya aguoHa Liaoning

C ob63upom Ha To ga ux Hema Ha cdoTorpacumjama, NpeTnocTaBrba ce ga ce
MarauuHu ca ybojHUM CpefcTBUMA M rOPMBOM Hamnase y CKNOHULITUMA nog, 3e-
MIBOM.

3a Bpeme 06UMHOr pemoHTa y 6a3u Dalian, yknoweHn cy pycku OpyXHU
CUCTEMM N CEH30PU MU 3aMEHEHN KMHECKOM ONMpemMomM. Y TOM CMUCITY, pe3epBHHU
OEeNnoBuM 3a HajBaxxHUjy onpemMy buhe goctynHu us gomahux nssopa. Haopyxame
Hocaya Liaoning orpaHu4eHoO je Ha ogbpambeHe cucTeme, WTO nogpasymeBa
TPU opyXHa cuctema 3a bnucky ogbpany Type 1130 1 YyeTMpu naHcepa ca no
18 paketa kpatkor gomeTta XQ-10.

Hocau Lianoning he y onepauujama 6utn y cactaBy 6opbeHe rpyne, koja
he my npyxatu 3awTuTy. lNMpaTthka he ce cacTtojaTn og pasapava Type 052D, yu-
jn BEpTUKanHM CUCTEMU 3a NaHcupare pakeTa cagpxe pakete HHQ-96, gomeTta
0o 150 kv, NpoTMBNOAMOPHUYKE pakeTe, Kao 1 pakeTe 6poa-b6poa gyror AomeTta
YJ-18. Opyrn 6pogoBu u3 npathe, kao Wto cy dperate Type 054A Jiangkai Il
ONpPeMSbEHE Cy BYYHUM COHapuma ca Onuujom Mersawa AyOuHe 1 npensuheHn
Cy 3a NPOTUBMOOMOPHUYKY 3aLITUTY rpyne Hocavya.

MoBpx pasapaya u chperata y yrnosm 3awtuTe, rpyna Hocaya aBMOHa Uma-
he 1 GpogoBe 3a MOAPLUKY Ca YKPLUAHWM FOpUBOM, MYHULMjOM U APYrMM cpea-
ctBuMa. C 063mMpom Ha To Aa je Liaoning KOHBEHLMOHAITHN HOCAY aBMOHa, MNo-
TpebHO My je NyHeHe ropMBOM CBaka Tpu 4O YETUPK LaHa, HAPOYUTO YKOMMKO
netayke onepauuje 3axTeBajy MakcumanHy 6p3uHy o 30 usoposa. Npeasuhe-
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Ha je uarpagwa Behux n 6pxux 6pogosa 3a nogpLuky of nocrtojehux 6pogosa
3a cHabaesarwe Type 903A, kojux je yeTupm y onepaTuBHOj ynoTpebu, Jok ce
jow HajManse Tpu Hanase y asu nsrpagme.

Jow Hema 3BaHW4He noTBpge O Gpojy aBMOHA Ha Hocady, anu ce uuTmnpa
u3jaBa KaneTtaHa Hocada Liaoning ga he BasgyluHa rpyna Hocaya 6uTu cacTa-
BrbeHa o 36 aBuoHa, oA kojux cy 24 J-15 n 12 xenukontepa: yetnpmn 3-18 3a
eneKTpoHCcKa M pajapcka aejctea , wect 3-18 y NpOTUBNOAMOPUYKOj Yro3un n
ABa 3-9 HamereHNX Tparawy 1 cnacasamby.

Hoeu kuHecku Hocay asuoHa Liaoning Ha npobHoj rnnosudbu

doTorpadmje Hocava Lianoning npukasyjy Mecto 3a napkupawe o 12 J-15
ca cnobogHMM NPOCTOPOM 3a NaHcupake 1 NpuxeaT aBuoHa. NpeTnocTasrea ce
Oa je aBuoHckn xaHrap ayr og 150 go 180 m u wmpok oa 26 oo 29 M u aa uma
KanauuTeT 3a npuxeart jow 16 go 18 J-15.

Mehytnm, BennumHa aBnoHa J-15 otexxahe maHeBpe Ha NUCTU N Y XaHrapy
Kaga ce ykpua 36 netenuua. [lo caga cy npumeheHa camMo 4YeTupu aBUOHa Ha
nanybu, a ¢ 063MpoM Ha OMHaMUKYy NPOU3BOAH-€ aBMOHA U obyke nunoTta oue-
HEHO je aa he 6utn NOoTpebHO joLl ABe roaMHe 3a NOTMYHY NOMyHY Hocava nete-
nuuamMa u nunoTuma.

Amepuuka kaHuenapuja MopHapudke obasewTajHe cnyxbe (US Office of
Naval Intelligence ONI) npeTtnocTtaBrba ga Hocady aBuOHa Liaoning HajBule
oAroeapa ynora BasgywHe ogopaHe ¢note, anu cy moryhe n mucuje ygapa Ha
npoTuBHUYKe Bpoaose. Ha dotorpadunjama aBmoHa J-15 ca Hocaya npumeheHe
Cy pakeTe Ba3fgyx-Basgyx u pakete 6poa-6poa. Ouekyje ce oa he aBuoHW y
6op6eHum BasgyLHUM naTponama 6utu onpemrbeHn paketama PL-8 n PL-12,
anu 1 ca YJ-83K kao npoTmMBbpoacke pakeTe.
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Cnemarbe asuoHa J-15 Ha nanyby Hocaya Liaoning

Liaoning uma Tpu naHcupHe Tadke, ABe ca nuctom oa 105 m n Tpehom ca
popatHux 90 M, koja he BepoBaTHO BUTK ynoTpebrbaBaHa 3a NaHcUparbe TEXUX
TpPaHCNOPTHUX aBuoHa. [locTaerba ce NuTarwe Aa nv nosau-6ombapaep ca mak-
CYMMaIiHUM NoABECHUM TEPETOM MOXE MOoSieTeTun ca ,CKakaoHuue” LWTO je NoTBp-
heHo doTorpadujama pyckor aBMoHa CY-33 koju nonehe ca ,,ckakaoHuLe” Hoca-
Yya ca MakCcMmasnHuM NoABEeCHVMM TEPETOM U Ca MUHMMarHUM BETpoM y neha.

Yyecmanocm nonemara

Y4yecTanocT noneTtawa ocTaje 1 Aarbe Bpo crnekynatmeHa obnact, a ¢ 0b-
3MpOM Ha TO Ada je NpuMapHa yrora Hocaya Liaoning pag Ha pasBojy ocTanux
HOCaya aBMoOHa, TO U Hehe BuTy rmaBHa Gpura KMHecke paTHe MOpHapuLe.

Kaga cy y nutamwy aBUOHW, HMXOBaA KPUTMYHA KOMIMOHEHTA je LOCTYMNHOCT,
a BpPfi0 Marno ce 3Ha O Noy3aaHOCTM U cepBucUpaky aBuoHa J-15. MpeTnocTa-
Brba Ce Ja je JOCTYMHOCT aBMoHa oko 75%, Tako oa 6v BasgylwHa eckagpwuna
oA 24 J-15 umana 18 aBMOHa cipeMHUX 3a Mucuje.

C o63upom Ha manu 6poj NunoTa Koju cy 3aBpumnnm obyky, nuTarwe nocaga
aBWOHa npeacTaerbahe jegaH og rmaBHUx npobrnema. Bpeme npoBeaeHo Ha ne-
Ty camo je jefaH Aeo yKynHor 3ayseha nunota ¢ o63MpomM Ha MucuKje nnaHupa-
ta, bpudumHra, npunpeme netenuue n gedbpudosara koje goAajy AoaaTtHa ve-
TUPW caTa Ha CBaku fneT. AMepuyka patHa MOpHapwvLa orpaHuyaBa nuroTe jea-
Hoceda Ha Tpuy feTa unm WecT caTu NeTHOr BpemeHa Ha gaH. [1o oBoj pavyHuLm
6uno 6v noTpebHo 27 go 36 nunoTta Ha 18 onepaTnBHux J-15.

C o63upom Ha penaTtuMBHO Many noepwuHy nanyde STOBAR Hocauva, jep
0obnacT ckakaoHWLe Huje AOCTyNHa 3a NapKMpakwe aBWOHA, PeENaTMBHO je KOM-
NNMKOBaHO BPLUMTU MoMepane cpeacTaBa usmehy nudgrtosa, ogHOCHO usmehy
XaHrapa u netHe nanybe.

3a Bpeme jegHe Bexbe Tokom 1997. roguHe, amepuykn Hocay aBuoHa Ni-
mitz nocTurao je 2,2 nonetaka OHEBHO MO aBuUoHy ®-14 n 4,7 no aBmoHy ®/A-18.
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BepoBaTHo je oa kuHecka paTHa MopHapuua Hehe npehu ooy HUBO yvecTarno-
CTU NoneTawa.

pybo nopepehun, GpuTaHckn Hocad aBuoHa knace Invincible, ca ,ckakaoHu-
uomM” ycneBao je aa nocturHe 60 noneTama 3a NeT AaHa ca Ba3AyLUHOM rpyrnoM of
18 aBuoHa Harrier ['P.9 v yeTnpu xenukontepa Sea King ASAC.7. AMepuykn Hocau
aBuoHa Nimitz ycnesao je aa octeapu 140 noneTtarwa Ha faH, JOK ce ovekyje aa he
Hocau aBuoHa knace Ford, DVN Gerald.R.Ford poctvhin n 220 nonetawa Ha aH.

Nako he HegocTaTtak katanynTta orpaHMYMTL flaHcuparse U npuxeaT Behumx
aBMOHa 3a noapLuky, kao wto cy AEW nnatdopme 1 netehn taHkepu, NocToju
MoryhHoOCT gocunawa ropmea aBnoHuma J-15 nytem gpyrux asmoHa J-15, wto
je Beh BMREHO Ha cHMMUUMa.

MpumeheH je aocean npototun J-15C, na ce nocTaerea nuTawe Aa nu je
y NuTawy Bep3unja 3a enekTpOHCKO paToBake, LTO 6M CUrypHo yTuuano Ha
edukacHuju pag BasayluHe eckaapune, nako 6u cmamwuno 6poj aBmoHa 3a no-
BayKo-ygapHe mucuje.

C o63upom Ha orpaHu4ere Mo nuTawy Behnx aBmoHa, o4ekyje ce ga xenu-
KonTepu npey3my NpoTMBNOAMOPHUYKY 6opOy, a no3HaTo je Aa je KnHa kynuna
oa Pycwje pneset xenunkontepa Ka-31 y T1oj ynosu. KuHecka uHgyctpuja passuna
je, Takohe, n NpOTMBNOAMOPHNYKY Bep3njy xenukonTtepa 3-18, nako HujeaaH jouu
Huje BUHeH Ha Hocauy.

Kuna je op 2006. rogmHe nocTtaBuna y opbuTy Mpexy caTtenurta Tuna
Yaogan y pernmoHy y kojem he genosartu rpyna Hocada. YKonvko oyge peanuso-
BaH nporpam 6anncTuykMx paketa HamMeweHVX yaapvMma no HocauyMma aBuoHa
Od-21 [, ovekyje ce aa he uHopmalmje oBe caTtenuTcke Mpexe cTusatu y pe-
arHoM BpeMeHy 1 OUTU NpeHeTn Hocauy.

Mo nuTawy BasgyLLHOr ocMaTtpamwa, Liaoning je onpemrbeH pagapom Type
346 ,Dragon Eye” 3-[] 3a koju ce o4yekyje ga OTKpuBa LUIbLEBE Y paanjycy of
150 go 300 km. MNMpoTrMBNOaMOpPHUYKK pagapu ob6e3belyjy NnokprBawe n3Hag Bu-
3yernHor gomeTta pagapa. Hbvme cy onpemrbeHu M eckopTHU pasapadqu Type
052D, koju he ce Hana3uTn Ha oapeheHoj pasgarbuHn o Hocava.

KvHeckn 13Bopy HaBode Aa KMHecka paTHa MOpHapuvua KOPUCTU MHTErpycaHu
JaTa-nMHK CUCTEM 3a KOju ce cMmaTpa Aa je cruyaH aaTta-nvHK cuctemy 16 koju je y
ynotpedu y HATO-y. OBaj cuctem omoryhaea cTBapah€ onepatuBHe Crivke namehy
6pogoBa 1 noborbLuaBa KoopauHaUWjy yoapHe rpyne, wro he 61Tty Bpsio BaXkHO C 06-
3MPOM Ha TO Aa Cy noTeHuujarnHe Mmucuje Hocada Liaoning y Jy>KHOM KMHECKOM MOpY.

KuHeckn 3BaHn4HMLM cy noTepannu aa KnHa HamepaBa ga rpaav ogpeheH
6poj Hocaya aBMOHa, a Te UHopmaLmje cy NoTKpenrbeHe HaBoauMa Aa je NpBu
Jomahu Hocauy aBunoHa y dasn usrpagwe y 6asm Dalian, nako o Tome Huje 6uno
3BaHW4YHE NoTBpAe.

Ouekyje ce oa he crnegehun Hocay aBMOHa GUTU joW jedaH y KOHdUrypauujm
STOBAR, nako je 6uno jaBHMX KOMEHTapa O yCMewHOM pa3Bojy ernekTpomar-
HeTHOr cuctema 3a naHcupawe aBuoHa (EMALS), wto je goHekne noTtBpheHo
doTorpadumjama Ha kojuma ce Buae mMoamdukaLmje Ha HocHoM Touky J-15 Kkoje
ra YMHe NOAEeCHVUM 3a NaHcupake NyTeM kaTanynTa.

Cnepehu Kopak kKuHecke paTHe MopHapuue mMorao 6u 6utn rpagwa CATO-
BAR Hocaua ca ,CcKkakaoHULOM”, anu u ca enekTpoMarHeTHUM KaTanynToMm.

HpaeaH Byukosuh (Dragan Vuckovic), e-mail: draganvuckovic@kbcnet.rs
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KuHa 2padu MucmepuosHy MUHU-MOOMOpHULY®

U3rnepa ga je KuHa vspaguna HecBakvallkwy nogmopHuuy, cygehu no
doTorpacmjama cHUMIbeHUM y OpogorpagunmwTty Wychang y npoBuHLMjU
Wyhan.

Catenutckn cHuMmum of 24. oktobpa 2014. roguHe npukasanu cy nogmop-
Huuy Ha Google Earth-y, a Ha kY je ykasao jegaH capagHuk Bebcajta Bellingcat.

: R
"o

subnarine Type 041
i submaring

Google ear

Camenumcku CHUMUU MUHU-ITOOMOPHUYE

Cnuke nokasyjy nnosumno npuBesaHo 3a MOHTOHe. MuHu-noamopHuua je
HanycTura NOHTOH Mpef kpaj HoBembpa 1 Ha HEeHO MEeCTO je ynnosurna gpyra
nogmopHuua knace Type 041 Yuan. Ha oCHOBY npukasaHuMX CHMMaka MoXe ce
3aKIby4uTHM Oa je Oy)XUHa nogMopHuLEe Oko 35 M, LMpMHa OKO 4 M, a Ha OCHOBY
TOra ce npeTnocTtaBiba Aa je HocmsocT nsmehy 400 n 500 ToHa.

Bpoporpagnnuwte Wuchang 3agyxeHo je 3a usrpagwy Hajseher 6poja
noamopHuua knace Type 039 Song un Type 041 Yuan. bpogorpagunuwiTe je, Ta-
Kohe, m3rpaguno u Hajpehy KOHBEHUMOHanHy 6anucTtudky nogmMopHULY Knace
Type 032 Qing.

MuHu-nogmopHuua us 6pogorpagunuwta Wuchang je, no cBojum gnmeH3su-
jama, cnunyHa jyxHokopejckoj nogmopHuum KCC 500A 3a kojy ce npeTtnocTaBriba
Ja je koHUenT Am3ajHa. Huje nos3HaTto aa nu je oBa noamopHUUa nkaaa uspahena,
anu je yaconuc IHS Jane’s, y mapty 2015. roanHe, npeHeo uHdopmaumjy aa je
BapvjaHTa OBOr An3ajHa NoHyheHa KparbeBCKOj TajnaHACKO] MOpHapuLu.

% Jane’s Defence Weekly 1 July 2015.
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JyxHokopejcka noomopHuuya KCC 500A

MoamopHuua KCC 500A gyradka je 37 M, HocmBocTv 510 ToHa, HOMe ynpasrba
nocaga oa 10 unaHoBa, a onpemrbeHa je ca ABa Tellka 1 YeTpn naka Topriega. Me-
AyTuM, HeHa OCHOBHA HAMEHa je y4ECTBOBaH-E Y CreuyjaniHim onepaumjama c o0b3u-
pOM Ha TO Ja MMa KanauuTteT yKpuaeawa 14 npunagHuka cneumjanymx onepaumja.

MosHaTo je ga KnHa HacToju ga 0b6e3begm mefyHapoaHe yroBope 3a KOH-
BEHUMOHanHe noaMopHUUE 1 aa je jeaHa BapujaHTa knace 041 noHyheHa Tpxu-
wTy (knaca 041 ce osHayasa u kao Type 039A, anu n kao 039B n 039C). Tpe-
HYTHO, NPEroBOpPU Cy HajBuULLE OOMaKM Yy BE3W C NpodajoM ocaM NogMopHuLa
MakncTany, anu cy n TajnaHa v baHrnageww noTeHunjanHn Kynuu.

MehyTtum, nako je Kuna cnpemHa ga nssese 6uno Kojy og nogMopHuLa Koje
Cy y onepaTmMBHO] ynoTpebu y MopHapuum HapogHoocnoboamnnayke Bojcke Kune,
HWje n3BecHo Aa 6w oBa MUHM NogMopHuua 6una noHyheHa 3a n3Bo3.

Tokom mapTta 2015. rogmHe vaconuc IHS Jane’s ussectno je o komnjytep-
CKW reHepucaHuMm crnvkama Koje cy ce nojaBurne y KMHeCKMM megujuma, a Koje
unycTpyjy nogmopHuuy knace 093 Shang ca xaHrapom npeasufeHUM 3a cme-
LWTaj NoBuMMIa 3a TpaHCNopT NpunagHuka cneumjanHux onepauuja. ako TpeHyT-
HO HemMa Joka3a O TakBuMM cnocobHOCTMMA, BPIIO je BepoBaTHO Aa bu kuHecka
paTHa MoOpHapwuua paguna Ha pa3Bojy NOMOPCKUX CneuujanHux cHara.

Wuhan ce Hanasn 500 murba gyboKo y KOMHy 1 CBe NOAMOpPHULE Koje ce
rpage y 6pogorpagunuwity Wychang TpaHcnopTyjy ce pekom Yangtze ka obanw.
Hwje ce nojaBuna HujegHa coTorpadmja koja 61 Nprkasana MUHU MOAMOPHULLY
ToKkoM nnoBuabe pekom, Tako Aa je moryhe fa je oHa u garbe NpuKpuBeHa y
Wuhan-y nnn ga cy eBeHTyanHo gpyre ¢potorpaduje UueHaypucaHe of cTpaHe
KMHeCKMX BOjHUX BebcajToBa. YKONMMKO je MWHM noamopHuua npeasuheHa 3a
cneuujanHe onepawuje, TO je OHAa BPIio BEpOBaTHO.

[pazaH By4kosuh (Dragan Vuckovic), e-mail: draganvuckovic@kbcnet.rs

Ucnopyyera npsa Puma®

Hemaukun ByHaecBep je popmanHo npeyseo NpBoO OKIONHO 6opOeHo BO3u-
no newapguje (OBBI1) koje je ucnopyuyuna komnaHuja [lpojekt Systems &
Management GmBH 24. jyHa.

4 Jane’s Defence Weekly 1 July 2015.
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OBBI1 Puma

Mpea cepuja OBBI1 Puma ynotpebrbeHa je y MHTEH3UBHUM NPOGHUM Te-
ctoBMMma y Hemaukoj n apyrum 3emrbama kao WTO cy Hopeelwka n YjeanweHun
Apancku Emupatu, wro je goseno ao ,0q06paBara 3a onepaTuBHy ynoTpeby”
TokoM anpuna 2015. roguHe.

MpBux cegam Bo3una Puma Guhe ncnopy4yeHo y ueHTap 3a ooyky Munster
0o kpaja 2015. rognHe. KomnaHuja he HacTaBMTK ca UCMOPYKOM BO3uMa LIEHTPY
3a obyky rge he 6uTn onpemrbeHa ca OocTaniom onpemomM, a 3aTum npegarta Boj-
cum Ha nepuopg obyke o Tpu meceua. ObyyeHun BojHMUM he ce 3aTUM BpaTUTU Y
cBoje MmaTuyHe 6ase ca Bo3unuma rae he obyuuTtu gpyre.

MpBOGUTHM NNaH je npeTnocTaBrbao Habaeky 405 Bo3nna Puma, anu je 10
caja cmaneHo Ha 350 Bosuna koja cy npeasuieHa 3a ncnopyky go 2020. rogu-
He. Y okBupy Tux 350 Bo3una Hanasuhe ce n ocam Bo3una 3a obyky.

OBBIT Puma npeactasrba 3aMeHy 3a noctojehu OBl Marder 1 koju je y
ynoTpebu y Hemaukoj Bojcumn oa 1971. rogmHe mnako je o Taga 61Mo KOHCTAHTHO
MOAEPHU30BaH C TUME fa je nocnegwa Bep3nja Marder 1 A5 koja je ynoTtpe-
OrbaBaHa y ABraHUCTaHYy.

YKynHa BpeHOCT yroBopa 3a Bo3uno Puma capga je 4,3 munujapae espa,
yKIby4yjyhn gogaTtHy onpemy.

Y nopehetby ca apyrum OBBI1 koje ynotpebrbaBa HATO, HeMadka Puma uma
jeOMHCTBEHUN OM3ajH, Tako LUTO KOMMMETHa nocaga (KomMaHavp, HULWaHLvja u Bo3au),
Kao 1 LeCT NpunagHuka JecaHTa, cege y Tpyny Bo3vna y crneumjaniim ceauiituma
3a ybnaxasare nocneguua geToHaumje paau sehe LwaHce 3a NpeXxvBbaBat-eM.

MHcTanauvja garnHCkK ynpaerbaHe Kynorne ocnoboauna je mecto y Tpyny
BO3uUNa, anu ca gpyre cTpaHe To MOXe JOBeCTU A0 NoTeHuujanHor rybuTtka mo-
ryhHOCTK ocmaTpamsa, jep je y Kynony yrpaheHa onTuka 3a nokpusarwbe ocMmaTtpa-
Ha y Kkpyry og 360 cteneHu.

[pazaH By4kosuh (Dragan Vuckovic), e-mail: draganvuckovic@kbcnet.rs
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Pycuja npuka3yje Hosy kynosny ca mornom 57 mm’

Pycka komnanuja UralVagonZavod oTkpuna je getarbe y Besn ¢ pasBojeMm
eKkcnepumMeHTanHe garbuHcku ynpasrbaHe kynone (DUK) 57 mm.

—p

s

Kynona AY-220M Haopy»aHa orlydeHUM morom 57 mm

Hosa kynona o3sHake AY-220M HaopyxaHa je ony4yeHuMm Tonom 57 mm Koju
ce 3aBpwasa crneundu4yHOM PynUM4acTOM KOYHULOM Ha ycTuMma LeBW, a Koja
npeacTasrba gepusawujy nomopckor aytomaTckor Tona A-220M.

Y ¢B0joj noMopckoj koHgurypaunju DUK Texun oko 6 TOoHa, BOAEHO je xna-
heH, wto My omoryhasa noctusawe uuknuyHe narb6e go 300 rpaHaTa y MUHY-
T, ¢ TUM da ce 200 rpaHaTa Hanasu y ayTomaTCcKoM nyHauy.

Bepauja Tona koja je MoHTMpaHa y kyrnony AY-220M nma HuXy KageHuy Ba-
Tpe, orpaHnyeHy Ha 120 rpaHaTa y MUHYTW, anu je Ton nHaye npeasuhneH 3a jeau-
HadHy nareBy unn 3a kpaTtke padpane. Ton ucnarbyje BUCOKOEKCNNO3UBHE, NOTKa-
nnbapHe n nacepcku BofheHe npojektune. OBM Nocneawy Mory npeumsHo noraha-
TW UMIbEBE KOjW Cy Aaneko BaH JoMeTa cTaHaapaHe MyHuumje 57 mm. MopHapuy-
Ka BapuvjaHTa rnocegyje u napyagHy, kao 1 npobojHy TpacepcKy MyHULN]Y.

Ha ocHoBy HaBoga komnaHuje UralVagonZavod makcuManHu XopusoHTarn-
HW gomMeT Tona je 12 KM, oK je BepTuKanHu JoMeT A0 8 KM, WTo My omoryhasa
3axBaT KOMHEHUX U Ba3ayLUHWX LUUIbeBa.

5 Jane’s International Defence Review April 2015.
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Ha kynonu je MoHTUpaH n mutparbes 7.62 mm PKT, koakcujanHo, ca gecHe
CTpaHe Tona u 3a wera je ycknaguwTeHo 2.000 metaka. Kynona je, Takohe,
onpemrbeHa 1 naHcepuma gumMHux 6ombu og 81 MM Koju cy noBesaHu ca nacep-
CKUM JEeTeKTopuMa Ha Kymnonw.

Onpema 3a KOHTpPONy ToMa y MOTMYHOCTW je eneKkTpuMYHa MU OH Ce MOXe
okpeTaTtun y kpyry og 360 cteneHn (6pauHom of 60 cTeneHun y cekyHan) U enesa-
umnjom og — 5 go + 75 cteneHn (6panHom of 40 cTenenn y cekyHam). Kynona AY-
220 M onpemrbeHa je KOMMjyTeEPU30OBaHNUM CUCTEMOM 3a yrpasrbawe BaTpOM
Kora nogpxaBa CMCTEM 3a NPUKyNnibakbe METEOPOSIOLWKMX NoJaTaka ca ceH3opa
KOju ce Hanase Ha BpXy Kynone, wto omoryhaBa 3axsaT MOBUMHMX LMIbEBA, AOK
je OpyXHU cuctem y nokpeTy. [nsajH garbUHCKM ynpasrbaHe Kynosne omoryhasa
Bpno Hucku npocun. KomaHamp v HuwaHLmja umajy ctabunusosaHy OBOOCO-
BMHCKY HULLIAHCKY CMpaBy Koja je MOHTMpaHa Ha BpXY Kynorne, a nocegyje tene-
BM3WJCKN 1 TepMarHu KaHar, Kao u nacepcku garsuHap. C gpyre ctpaHe, oBaksa
KOHpurypaumja je noTeHumnjanHo oceTrbMBa Ha WTEeTY 04 neLwlagnjcKor Haopyxa-
Ha U WpanHena.

OcrTarak kyrnone je napaheH of 3aBapeHor Yenuka, Wrto omoryhasa 3awTu-
Ty oo Husoa STANAG 4569, H1MBO 3 ca CBUX CTpaHa U OO0 HMBOA 5 Ha Npeawo0j
CTpaHu, OQHOCHO 3alITuTY of rpaHaTa 30 Mm.

Mocnepmwunx rogmHa nocToju TpeHa y nosehaBawy kannbpa opyxja dbopbe-
Hux Bo3una newagmje (BBIT) n To Ha 3anagy ca yBoheweMm Tonoea og 25, 30,
na v go 40 mm.

Pa3Boj cuctema AY-220M nokasyje ga ce u Pycuja kpehe y Tom npasuy.
Mopen Tora, nako je Pycuja yBena nacepcku HaBoheHe npojektune oa 100, 115
n 125 mm, pasBoj Tona oa 57 MM NpeacTaBrba BENuWKY NpeaHoCT Yy OAHOCY Ha
kannubpe Tonosa apyrnx EBI1, a oBakaB An3ajH Morao 61 MMaTu CBOjy NPUMEHY
n y mopHapuuwn. MNpeg kpaj 2013. roguHe, Pycuja je nokasana makeTy Bo3una
8X8 ATom, onpeMsbeHy Kyrnonom ca Tornom 57 MM, anu cy pagosu Ha TOM BO3U-
Ny npecTanu HakoH yBohera eBpPOornCKnx caHkumja Pycujn.

HpaezaH Byukosuh (Dragan Vuckovic¢), e-mail: draganvuckovic@kbcnet.rs

lModmopHuuya A-26 3a a3ujcko-nayughuyku p68UOH6

Komnanuje Saab Kockums npukasana je cBojy HOBY nogmopHuuy A 26 y
06nuKy MakeTe, OonpemMSbeHy HOBOM reHepauunjoMm MOroHa, He3aBUCHUM Of Ba-
3ayxa (air independent propulsion AIP) Ha n3anoxoun Haopyxamwa IMDEX 2015 y
CuHranypy TokOM Maja oBe roguHe.

Mpema HajHOBUjUM cneuudurkaLmjama koMnaHuje, nogmopHuua A 26 ayra
je 62 M, wupoka 6 M n Hocmeoctn 1.800 ToHa. OnpemrbeHa je AIP cuctemom
Stirling, wTo joj omoryhyje nogBogHe natpore y Tpajawy oA 18 gaHa.

Ocum yeTupm naHcupHe ueen og 533 mm, A 26 je onpemrbeHa un enactuu-
HOM LiEBM, NOA4 HA3MBOM BMLUEHAMEHCKM MOpTan KOjy KOpUCTE POHMOLM, Kao U
oapeheH 6poj AarbMHCKU yrpaBrbaHMX Bo3una u nogBoAHNX 6eCnMnoTHUX BO3U-
na. NogmopHuLa je, Takohe, onpemMrbeHa 1 NOABOAHMM BO3WUINOM 3a TpaHCNopT
poHMnaLa koje ce Hanasu Ha nefjHom aeny NoAMOpPHULLE.

€ Jane’s International Defence Review July 2015
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MoamopHuLua je onTuMmnsMpaHa pagu Behe U3gpXrbMBOCTU, NPEXMBIbaBa-
ba n 6orbmx cTent ocobuHa. YnotpebrbeHa je MoaynapHa TexHUKa nsrpaghe
Kojom cy ymareHu byka n Bubpaumje. Ha npumep, CTUPAMHI NOrOH 1 AM3er Mo-
TOp Cy Tako NPOjEKTOBaHN Ja ymare eMUCHjy 3BYKa Tako LUTO Cy ynotpebrbeHe
KOMOUHaLmje ryMmeHnx AenoBa y KOHCTPYKUMjU. MocTaBrbeHE Cy akyCTUYHE Milo-
Ye n3mehy nnatdopme u Tpyna, WTO NpeacTasrba jow jeaH cnoj 3By4He U30-
nauuje.

KomnaHuja je jegHa og npBuWX Koja je y Benukoj mepu ynotpebuna crent
MaTtepuvjane 3a gu3ajH KomaHgHor Tophsa. [JM3ajH KomaHgHOr Topha npeacra-
BIba BPJIO NaxrbuB GanaHc n3Meny xngpognHamMmuykmx nepdopmaHcu 1 jaymHe
COHapHor exa. JegHa of CTBapu Koja Hajsulle ogaje NnogMOpHULY Kada je npo-
TUB He YynoTpebrbeH akTUBHM COHap je KOMaHOHW Topah, Tako Aa je y OBOM
cnydvajy OH TakO npojekToBaH Aa Yy Hajsehoj mepu oabuja gonasHum conapHu
MUHT.

WMako je 3a nogmopHuLy A 26 TpeHyTHO npeasuheHa ynoTpeba Tpagmumo-
HanHMx OroBHUX BaTepuja ca KUCENMMHOM, KOMMNaHWja 1 garbe UcTpaxyje noTeH-
uujan nutujym-joHckux 6aTtepuja. Ta TeXHONOMMja TPEHYTHO joLl HWje JOCTYMHa,
anu he 6uTK curypHo ynotpebrbeHa HakoH OBMMHNX UCTPaXKUBaH-a.

Mporpam A 26 nobwuo je BeTap y Kpuna kaja je LWBeaCKO MUHUCTapCTBO
opnobpuno nnaH 3a Habaesky ABe noamopHuue A 26 no ueHu o 982 mununoHa
ponapa. NoyeTak nponsBogH-e O4YeKyje ce npen Kpaj roguHe.

Komnanuja Saab Kockums Bepyje ga nocTtojy moTeHuujanHuM MHTepec 3a
OBY NOAMOPHULY Y a3unjcKo- NaunduUykom permoHy 1 To Ko HajMakwe Tpu apxa-
Be. JegHa o wux je n Ayctpanuja ca ceojum nporpamom SEA 1000 koju npea-
Bufia 3ameHy nogmopHuua knace Collins. Cnegehu noteHuujanHn MHTEpeceHT
je CuHranyp, a 3aTuM ¥ KparbeBcka TajnaHacka MopHapuua. Y OKBUPY KOHKypca
3a HabaBKy nogMopHULE 3a TajnaHAcKy MopHapuuy ydecTByjy u KuHa ca noga-
MopHuuom knace Type 041 Yuan, Hemauka ca nogmopHuuom Type 209/1400 u
Type 210, JyxHa Kopeja ca noamopHuuom HDS-500PTH mn Pycuja ca nogmop-
Huuom knace Project 636 Kilo .

HpaezaH Byukosuh (Dragan Vuckovic¢), e-mail: draganvuckovic@kbcnet.rs

[a nu je ®-35 HeycnewaH y ,002ajmy”?’

KaHuenapwja 3a 3gpyxeHu nporpam ®-35 Lighting Il (Joint Program Office
— JPO) npeaysena je Heo4ekMBaH KOpak Tako LUTO je jaBHO BGpaHuMna cnocobHo-
ctn aBuoHa ®-35 y BasgyliHom 60jy. OBaj Kopak je ycneamo HakoH Meaunjckor
n3BeLUTaja Koju je ocnopmo crnocobHOCT aBMoHa 3a ,40rdajt”.

Y oAaroBopy Ha unaHak Koju ce nojasumo Ha cajty ,War is Boring”, JPO je
MPY>X1O CBOjy BEP3Njy CUMYFIOBaHe Ba3ayLUHe OMTKe Koja ce ogurpana y jaHyapy
oBe roguHe, rge je ,umctn” ®-35 (6e3 gopgaTHMX pesepBoapa 3a ropmeo u 6es
noaBecHor TepeTa) usrybuo gyen ca nosuem ®-16 [1 koju je 6uo ontepeheH go-
JaTHUM pesepBoapuma 3a ropuso. Takohe, JPO TBpan oa Ha cajTy Huje npuka-
3aHa noTnyHa npu4a, a 3atnm ga ®-35 Huje HM HaMeneH 3a TakBy BpCTy 6opbe.

7 Jane’s Defence Weekly 8 July 2015
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JPO HaBogu ga je cumynaumja umana 3a uuib NpPoBepY JIETHUX CNMOCOBHO-
ctn ®-35 1 ga je ynora nosua 6ombapaepa ®-16 [ 6una camo Bm3yenHa pegoe-
peHua 3a Heropy nposepy. Takohe, TBpAM Aa je ,4ordajt” 6mo ycnewaH, jep je
Aokasao cnocobHoct ®-35 aa maHeBpuLle OO0 CBOjUX rpaHvLa Ha NO3UTUBaH U
npeaBuArbuB HauyMH M cMaTpa da cy 3noynotpebrbeHn pesyntaT Tecta ¢ 063u-
pom Ha To Aa je ®-35 HameheH 3a Hanagakwe U yHULITaBake Henpujatera Ha
BENWKMM pasfarbuHama, a He y ,aordajtT” gyenvma.

Cajt ,\War is Boring” je npeHeo usBeLlTaj N MuLLIbere NpobHor nunota ®-35A
HakoH 6opbeHor maHeBpucara aBuoHoM P-16.

Y cajTy je HaBegeHo ga je ®-35 nvao mare cHare npuUIMKoM MaHeBpuca-
Ha npoTuB nosua $-16, Aa HMje Morao JOBOSLHO GP30 OKPEHYTU HOC aBMOHA Y
UMby 3axBaTakba MPOTMBHMYKOT aBMOHa Ha Manum pasfarbuHama, LWTo 3Hauu
Aa Huje gowao oo moryhHoctu ynoTpebe Tona unu pakete Ba3gyx-Basgyx kpat-
Kor gomerTa.

Mopea Tora, NUNOT Koju je nHaye umao oppefneHo NCKYCTBO Ha aBnoHy P-15E
Strike Eagle, n3Bectno je na eproHomckun obnuk kabnHe ®-35, ogHOCHO npe.e-
nvka NUNoTcka Kauura, penaTtMBHO Manu KOKNUT U HemMoryhHocT nornega yHa-
3af, 3HaTHO oTexasa ,aordajt’

e

Tokom jaHyapa amepuyKko pamHo 8a30yX0r/I08CME0 je criposesio cumynayujy bnucke
MmaHesapcke 6opbe usmely aguoHa ®@-16 u ®-35
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Ocwum WwTo HKje Gmo y moryhHocTn oa obopu P-16 Ha marnoj pasgaruHu, nu-
not ®-35 Huje morao HM fa ra cnpeyn ga gohe y nosuumjy 3a ycnewuaH Hanag,

Y cBom ogroBopy Ha udnaHak, JPO je HaBeo ga je ®-35, koju je ynoTpe-
6rbeH y OBOM TecCTy, jedaH of HajcTapujux y donoTu u aa je NpojekToBaH 3a uc-
NMTNBamE, a He 3a NNETHO MaHeBpUCake.

ABnoH ®-35 Hnje umao codTBep koju 6 My omoryhmo ga Buan Henpujate-
Jba npe Hero wTo cam 6yae npumeheH. 3aTmm, HUje MMao crieuumjanHy cTent
NpPekpuBKy koja onepaTtuBHe ®-35 unHM HeBUOBLUBMM 3a pagap. A, kao Tpehe,
JPO HaBogu oa aBMOH Huje 61O ONPeEMIbEH OpPY>XaHUM CUCTEMOM U codpTee-
poMm Koju 61 nunoTy omoryhrno ga HaHvwaHu HenpujaTerba NUAOTCKOM Kauurom
n pa ra raha 6e3 notTpebe ycmepaBara aBMOHa Ka Lunrby. Takohe, kaxe ce aa je
OMNo MHOro CMMyNaUuoHNX cUTyaumja y kojuma cy chopmauuje o 4eTupu aBuo-
Ha ®-35 Hanane dopmauuje of no yeTupw nosua bombapaepa P-16, roe cy
aBuoHn ®-35 nsawnm kao nodegHMUM 3axBarbyjyhn CBOjUM CEH30pUMa, OpYX-
jemM 1 cTenT TeXHONOrnjoMm.

Wako n3rnega fa je unaHak ca cajta ,War is Boring” npeunsHo onucao uc-
KyCTBO W KOMEHTape nuroTa ca Tor TpeHaxHor neta, ®-35 Huje HUKag HU Npo-
jekToBaH 3a ,aordajT’u aa 6u y Tom cmucny 6uo 6orse aa je netenuua gobuna
o3Haky A-35 (A kao Attack, ogHocHo jypuiiHun aBuoH). Ca gpyre ctpane, JPO je
y NpaBy Kaga kaxe ga osaj npumepak ®-35 (AP-2) Huje B1o onpemrbeH MHOrMM
HanpegHWM cuctemuma koju 61 My omoryhunu aa nopasu cBoje NPOTUBHUKE Ha
cpeabyvM 1 BENVKUM arbuHama.

MehyTtum, ok JIMO ykasyje Ha Hecrnaraka M3mehy msBelwlTaja nunoTa u
napametapa mucuje ®-35, Tpeba NpUMETUTM a MHOre Ap)xaee, Koje He Mory
cebu NpnywTMTN yCKkOHaMeHCcKe netenuue, Habaerbajy P-35 kao BMLWEHAMEH-
CKMN aBUOH.

Wako HanpeaHn ceH30pu 1M pakeTe YMHe Aa je KnacuyaH ,aordajt’ cee ma-
e BepoBaTaH, Moxe ce aecntn fa ®-35 6yae goseneH y cuTyaumjy aHraxma-
Ha umrba y BusyenHom gomety. OHo wro cajt ,War is Boring” HacToju ga ucrak-
He, a JPO He ycneBa y AOBOMbHOj Mepuy Aa ogbauu, jecte aa nunoT YeCTo Huje y
cuTyaumju ga HameTHe CBOj HaumH Bopbe n ga 6u y Tom cmucny ®-35 mopao aa
nocenyje moryhHoct 6opbe y ctuny ,aorgajta’.

C ob63upom Ha To ga je ©-35 HamereH kao 3ameHa aBuoHy P-16, ogHOCHO
Kao rmaBHa BasgyluHa nnatdopma, jacHo je ga he weroB HegocTaTak y Brmckoj
Ba3ayLlWHoj 6opbu npoy3pokoBaTn BENNKY 3abpUHYTOCT kog Oyayhux onepatepa
OBOr aBMOHA, HAPOYNTO Ca M3NackoM neTe reHepauumje PyCKMX U KNHECKNX aBMO-
Ha kao wTo cy MNMAK-®A n J-20.

Y mehyspemeny, JPO 1 garbe ucnutyje Kako je oBaj NoBepSrbMBU U3BELLITA]
n3aLlao y jaBHOCT.

HpaeaH Byukosuh (Dragan M. Vuckovic), e-mail: draganvuckovic@kbcnet.rs
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Onpemare aHmMumepopuCmMuYKux epyna jeduHuya
3a crieyujasiHe HamMeHe

AHTVITepOpl/ICTVNKe rpyne-ATI' Kao OpraHuMsauvoHM efneMeHTU jeamHuua 3a
cneuujanHe HameHe, NPeACTaBbajy Make BUCOKONPOMECMOHANHE LienmHe, Hame-
H€He, M0 MpaBuny, 3a U3BpLUaBakE HajCTIOXeHNjUX 3ajaTaka y okBUPY HameHe®
KOHKpeTHe jeanHuue. HamereHe Cy 3a u3BpLUaBame akuuja U3 JOMeHa aHTUTepo-
PUCTUHYKMX AejcTaBa Yy CBMM YCIOoBMMA (MPBEHCTBEHO TEPEHCKUM WM KITUMATCKUM).
Wmajyhn y Buay OenukaTHOCT 3agaTtaka, OgHOCHO NPeTHW ca Kojuma ce MOry Cyo4u-
T, OBe rpyne, No NpasuIly, NOMyHaBajy Cce HajUCKyCHWUM MpUNagHMuMMa KOHKpeT-
He jedvHWLEe, o4 KOjUX MHOMM “Majy 3Baka crneupjanucTa. VICKyCTBO 1 CTPYYHOCT je-
Cy MpeTnocTaBKa HUXO0BE MOY3JaHOCTU U edd1KacHOCTU MPUIIMKOM M3Bohewa aej-
cTaBa. Beoma BaxHa jecte u nocebHa onpema 1 Haopyxawe koja ce Habasrba 3a
noTpebe jeauH1ua 3a cneumjanHe HameHe. [JaHac ce YeCTo MOry YyTu UIn NpoYnTa-
TN KOMEHTapu kako HabaBka MoAepHe onpemMe 1 HaopyXara NpeacTaBrba nyko no-
MOZApCTBO, OQHOCHO HepauMOHarHoO pacrioniarahe HaMeHCKMM HOBYaHWUM cpef-
cTBMMa. HoBYaHa cpefcTBa CBakako jecy 3HayajaH haktop y oBoOj obrnacTu, jep cy
MOepHa onpema 1 Haopyxare BeoMa CKynu 1 Mopes YuHeHuLe Aa Cy jedmHuue 3a
cneuujanHe HameHe, nNo npaswny, Mawk 6opbeHn cactasn -, na cy U Habaske ma-
Her obmma. Kao wto ce Moxe npeTnocTaBuTK, HOBAL, j€ BPio YeCTO orpaHuMyvaBajy-
hn dakTop GpojHMM jeamHMLLaMa, OOHOCHO OPXKaBHUM MUHUCTAPCTBMMA Y OKBUPY
KOjVX Cy jeanHuue ycTpojeHe, LITO ce, No nNpaBuny, ogpaxasa Ha KBanuteT onpeme
N Haopyxara Yy ynotpebu, O4HOCHO KBanuTeT 1 UHTEH3UTET 0DyKe Koja ce M3BOAM.
Mnak, ckopo je onwiTa npakca y cBeTy [a OBe jeuHuLEe Y CBOjUM cacTaBMMa umajy
npunagHuke, YecTo U3y3eTHe TEXHUYape Wunu opyxape, opraHu3oBaHe y nocetHe
cneunjanuctudke rpyne.. OHKM Cy 3agyXeHu Aa npaTte TexHn4Ka gocturHyha ns obna-
CTV Haopyxara u onpeme, Jajy npegrore o Habasum , OpraHu3yjy 1 ussoge Tectu-
pat-a, BpLUE nonpaeBke Moaerna koju cy Beh y ynotpebu, anu n mogudvkaumje n go-
AaTtHo yHanpefyjy noctojehe KoHCTpykuuje. To je BeoMa BaxHO, jep ce JaHallHe
6e3beHOCHe npeTHe CKOPO HenpeknaHo ycrioxasajy. Ctora je HeonxooHo ofBaja-
TW 3HaTHa cpefcTaBa 3a onpemare jeanHuua 3a crneupjanHe HameHe.

® HameHa jeavHuue yTephyje ce npaBHMM akToM, Hajyewwhe 3aKOHOM KojuM ce ypenhyjy ogHocu
YHyTap nonuvuuje unu BOjCKE KOHKPETHEe ApXaBe WK MONUTUYKOr eHTUTeTa, a noapasymeBa
CKyn 3agaTtaka Koje npunagHuuM jeamHuue Mory neruTMMHO M neranHo u3spLuaBaTty, OQHOCHO
Y Kojuma Mory npyxaTu NOAPLLKY UK CTPYYHY acUCTEHUWjy Apyre BpCTe.

Bop6a npoTuB Tepopuama, yornwiTeHO, Nofapa3ymeBa CKyn TaKTUYKO-OMepaTUMBHUX paghsy,
nocTynaka v akuuja npeBeHTUBHOr (MPOTUBTEPOPU3aM) U PENPECUBHON (aHTUTEpOpMU3aMm) Ka-
pakTepa. CxoaHO ToMe, NpBe MMajy 3a LUuib NpeBeHLMjy HacTaHKa LWTETHUX nocneamua Tepo-
PUCTUYKMX aKTMBHOCTK, AOK CYy ApYyre yCMepeHe Ha CaHupake HacTanux nocneavua, 0gHOCHO
crnpeyYaBare HBUXOBUX eckanauuja. lNogena npema oBOM KpUTEPUjyMy 3HATHO je u3paxeHuja y
Teopuju, AOK Y MPakcu MHOTM He npaBe pasnuKy, LITO MoHeKag MOoXe A0BEeCTU U A0 Mella-
Haa/cyKo6a HaANEeXHOCTU PasnNMYUTUX jeAMHMLA KOjMa HameHa Huje NPeLmn3Ho yTBpF]eHa

® Monmupjcke jeauHnLe Hajuelhie cy Ha HMBOY BOAOBA UM YeTe. Ca [pyre cTpaHe, BOjHE jeau-
HuLe mory pacnonarati 6opbeHum Kagpom n Ha HUBOY GaTarboHa unu 6purage, nonyt Cneun-
janHe 6purage Bojcke Cpbuje, unu BaTtarboHa BojHe nonvuuje cneumnjanHe Hamexe ,Kobpe*.

" Mpe kynoBuHe onpemMe U/MnNK HaopyXaka, Mo NPaBuIly, OpraHuayje ce Habaeka pagu TecTu-
parba. YKONMUKO ce NMpeaMeTu TecTupaka Nokaxy Kao AoBOrbHO Aobpu npema cTaHpapavmMa
KOHKPEeTHe jeanHuLe, AOHOCK ce oAryka o HabaBum oapefeHor KOHTUHreHTa.
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Kpumepujymu u enemeHmu onpeme u Haopyxara ATl

Onpema npvinagHvka aHTUTEPOPUCTUYKMX rpyna Tpeba ga 3agoBorbu, npe
cBera, TaKTU4KMW, 3alITUTHM 1M BruomexaHnyku kputepujym. [da 6u onpema 3agoBo-
TbU/na TaKTUYKM KPUTEPUjYM HYXXHO je aa byae npyMensyBa y cutyaumjama y Kojuma
OBe rpyne Hajyewhe mMory ussplLuaBati 3agaTke U AyKHocTu. Jpyrum pedmma, Ha
OCHOBY TaKTUYKO-TEXHUYKMX KapakTepucTVKka, a MpemMa OKOMHOCTUMAa KOHKPETHOT
cryyaja, Tpeba fa ce NoOMorHe NpUNagHULMMA rpyna Aa OCTBape MpeaHoCT > mpu
npumeHn oBnawhera. Nmajyhm y Buay oa OKOMHOCTM KOHKPETHOT cry4aja mMmory 6u-
TN BEOMa pasnuyuTe, YeCTo 1 aTUNNYHE, HOBE, jacHO je A y OKBMPY OBOr KpUTepw-
jymMa nocToju MHOro MOTKpUTEpMjyMa Koje onpema mMopa 3a40BOSbUTU, Kao LUTO Cy
Mackvpare, Tj. CTanawe Ca OKpYXeHeM, MOKPeTIbMBOCT 1 penaTtuBHa yoobHoCT
npu HoLLekyY, MOY34aHOCT, jeAHOCTaBHa ynoTpeba, MOHTUparse, CKuaake v Opyru.

Bes3beaHocHM KpVITePVijM nogpasymeBa 0anucTnyky 1 doparMeHTaumoHy 3a-
LITUTY KOjy onpema Mopa'> fa 3a[0BorbU. banucTuuka 3alTuTa ofHOCH Ce Ha 3a-
LWTUTY NpUNagHuka of neHeTpaumje 6anMcTndkmnx NpojekTuna y Teno, npu 4yemy ce
MUWCIIM Ha OHE KOjuU Ce ucnasrbyjy M3 NMYHOr MeLwagmjCKor HaopyKaka: NULITOIba,
peBonBepa, aytomara, caymapuua, jypulHuX nyliaka, nyliaka 3a npeumsHo raha-
e M Nakux MuTparbesa. Tpeba Harnmacuti ga ce 3a OBe BPCTE HaopyxXawa uspa-
Ryjy, kKako cneundunyHn kanubpu, Tako u cneumdguyHe BpCTE MyHULMjE OCHOBHUX
kanubapa, ca ogroeapajyhm 6anMcTuykMM kapakTepmucTukama, na u 'y oBoj cqepu
MOCTOjN KOHCTaHTHO ,HagmeTanwe” n3mely kBanuteTa 3alTUTHUX NPOM3BOAa U KBa-
nuTeTa oHWX Apymvx. PparmeHTauMoHa 3alTuTa OJHOCK Ce Ha 3alTuTy of neHe-
Tpauuje nnm HaHoLleHa MOBPLUMHCKUX NoBpeada of dparmeHaTta pasnumyvre BpcTe
(Ha npumep koMaguhu cTakna, 3naa, kKaMmeka M CIMYHO). JacHo je ga cy dparmer-
T Make OMacHW Mo CBOjOj MPUPOAW, anu YecTo ce MOry KpetaTu Bernuvkom 6pauv-
HOM, MaKO HUCY MCNarbeHN U3 HeKe BPCTe Haopyxawa . banuctnikm npounssoaw,
no npaswny, o6e36el’]yj¥ n ogpeneHn HMBO bparMeHTaUuoHe 3alTuTe, npema pas-
NVYUTUM CTaHAApAMMA °, [IOK OBPHYTO YECTO HE BaXMU.

lMpema GuomexaHM4YKOM KpUTEPUjyMy, ornlpema 1 Haopyxame Tpeba ga by-
Oy Tako Au3ajHupaHu ga cy y ckragy ca buomexaHuykum ocobrmHama un cnocob-
HOCTMMa NpoceyHor YyoBeka. [pyrum peymma, Tpeba WTo Makbe Aa My oTexaBa-
jy nssoherwe BOSbHMX akKTMBHOCTWU, OAHOCHO Aa LITO Make OoMeTajy npupoaHa
yyna. Tako, npumepa pagu, 6anucTuykn Npcryk Mopa omoryhutu nokpere Tpy-
na, nocebHo pyky n Bpata. Ca gpyre cTpaHe, 6anuctuyki wnem Tpeba ga byne
TakBOr AM3ajHa da He 3aKnaka 04K, OOQHOCHO CyXaBa Morbe Buaa, He m3onyje
yLWn, OOAHOCHO fa npaTu NpoceyHy aHaToOMWjy YoBedje rnase. EproHomcke ka-
pakTepuCTMKe pykoxBaTa newagmjckor HaopyXaka Tpeba ga ogroBapajy aHaTo-
MUjW LIaKke NpoceYvHor YoBeka, 0b6e3behyjyhmn My penaTtMBHy ya4oOHOCT npu yno-
Tpebu, WTO je jegHa o NpeTnocTaBkM edoukacHe ynotpebe.

"2 Moppasymesajyhn aa ce oppeheHa BPCTa onpeMe W/UNn Haopykaka PaLMOHAITHO KOPUCTH,
jep, npumepa pagu, yKONMKO MpUMNagHUK y yCrioBMMa CMakeHe BUAIbMBOCTU 00y4ve 3UMMCKO
MackvpHO OAEeno He paau ce O pauuvoHanHoj ynotpebu onpeme, WTO 3Hauyv ga ynotpeba y
KOHKPETHOM Cry4ajy Huje TakTUYKM onpaBaaHa.

3akoHcka je obaBesa npou3sohaya BanvcTuuke onpeme Aa rapaHTyjy UCTakHyTU HMBO Ga-
NNCTNYKE N bparMeHTaumMoHe 3aliTuTe CBOjUX NPon3Boaa y OKBUPY nepuoaa rapaHumje.

Ha npumep, Npunukom jakmx geToHaumja.
'® Ha npumep, BanncTuukm wnem ,M-05 S* HaumoHanHor nponseofaua ,Mune Oparuh* o6es-
6ehyje HMBO GanucTnyke 3awTuTe IIA npema ctaHgapay NIJ STD 0106.01.
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banucmuyku npous3eodu

OCHOBHM MHOMBMAYANHW 6aNNCTUYKM NPOM3BOAM jecy BanMCTUYKN NPCIYK, KO-
jUM ce WTWUTe BUTanHM OpraHy Top3oa, W LWieM, Koju NpeacTaerba 3alTuTy 3a ma-
By. lNopepn Tora, JaHac MHOMM Npou3sohaun Hyae KOHCTPYKUMje Npcryka Ha Koje ce
MOry npukauutu GanmcTvdka nnartHa Koja wTute pyke, npernoHe u 6yTtuHe. banu-
CTUYKa 3aliTuTa Npcryka ocTeapyje ce ynotpebomM nocebHMx maTepujana y uspagm,
a CBakako ce Moxe ocTBapuBaTtu U yBehaBaTn ymeTarweM 6anucTUykmMx nroya of
maTepujana sucoke TBpaohe (monyT keenapa) koje ce ymehy y len ca npegte
CTpaHe rpyau un oHaj Ha nefHoj cTpaHu npcnyka. Of 6anucTtuikmx npcnyka tpeba
pas3nukoBaTy 0bMYHE TakTudke MM GopbGeHe Npcryke Koju cryxe camo 3a yoauu-
Bake MoTpebHe onpeme 1 CeKyHOapHOT UK MPUKPUBEHOT Haopyxawa. 3a Te no-
Tpebe Ha npcriyke ce MOry Kauntu pasHe dyTporne (Ha npumep ¢yTpona 3a nucu-
ue, pyTpone 3a pesepBHe OkBMpe, hyTpona 3a NULLITOrb U CIIMYHO), @ BPO 4eCTo
KOHCTpyKumjcko pellerwe jecte ,MOLLE” cuctem'® KOju ce y npakcu gokasao kao
jeaHocTaBaH M nNoysaaH, a cacToju ce Of napanenHux NnaTtHeHUX rypTHU Koje Cy Ha
BULLE MeCTa MPULIMBEHE Ha CMOSballH0j CTPaHM (MpcryKa Unn paHua Ha npumep),
a Ha Koje ce MOry MpVBe3uNBaTh UNnn KadunuTu pasHe cyTtpone, Topbuue, rapabuHu un
cnuyHo. Banunctuyku npcnyum ce, No npaeuny, Hyae y Buwe 60ja, Kao 1 MaCKUPHNX
Lwapa, a MHorv npoussofnayn ux uspahnyjy oa maTtepujana Koju He pednekTyjy CyH-
YeBY CBETIIOCT, HE NponyLUTajy BoAy, He rope, UTA.

Onpema nipunadHuka ATI cpricke lMpomusmepopucmudyke jeduHuue — MNTJ
®omo: Munow Jesmuh

'® Enrn. ,Modular Lightweight Load-carrying Equipment®.
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Banuctuykn wnemoBu faHac ce uspahyjy y Bulle AM3ajHa Kao LWITO Cy
-,MICH”, ,PASGT”, ,FAST” n gpyrn, a no npasuny O03BOSfbaBajy 1 MOHTUpaHkE
GanucTmnyKor BM3Mpa Kpo3 Koju NpunagHuk Moxe rnegatu, a koju my obesbehyje
n 6anncTnyKy 1 dparMeHTaumnoHy 3awTuTy rmase u muua. MogepHu wnemoBsm
YeCTO Cy OMpeMIbEHUN M Kanynuma 3a npuyspwhrBare onpeme, NonyT Kamepa,
OAHOCHO HOCa4YuMa ca cTaHAapAM30BaHUM LWMHaMa .

Op wnemoBa Tpeba pa3nukoBaTu kauure Koje, Hajuelwhe, He npyxajy 6a-
nucTuyky Beh camo parmMeHTaunoHy 3alTnTy, OAHOCHO 3alTUTY of nocreau-
ua ygapua y rmasy (Ha npumep, NpUIMKOM Maga Ha Tro unv ygapua rnaBom y
CTEHy, KOHCTPYKLUUjy BO3una, BasgyxonnoBa M cnn4yHo). CxogHo ToMe, kKauure
HUje pauMOHanHO HOCUTK MPUIIMKOM MHTEPBEHLMja ¥ OKBMPY KOjUX ce MpeTno-
CTaBrba Aa Cy OCYMHUYEHWN, UMK BULLE HUX, HAOPYXXaHW BaTpeHUM opyxjeM. Ca
apyre ctpaHe, obaBesHe Cy MpUNMKOM u3Bofheha annuHUCTUYKe obyke, nago-
GpaHCKMUX CKOKOBA M CIIMYHO.

Y kateropujy 6anucTnykux npouseoga ybpajajy ce u TakTUYKM 6anmcTuykm
LUTUTOBM KOje, Mo nNpaBuiy, Hoce Bofe aHTUTEPOPUCTUYKMX Tpyna, YeCTO Npunu-
KOM ynaga y objekTe y KojuMa ce Hanase OCyMHUYEHN UMK BULLE HUX, A 3a Koje
ce NpeTnocTaBiba Aa Cy HaopyXaHW BaTPeHUM OpyxjeM. banuctuyukm wtutosm
Mory 6uTu nHamMeBuayanHu (M y OKBUPY OBe KaTeropwmje nocTtoju Bulle cTaHaap-
ON30BaHUX BEMWYMHA), OOHOCHO IPYMHU, KOju Cy CBOjOM MOBPLUMHOM Behu, anu
ycneq Behe TexXunHe HUCY 3rogHu 3a MHAMBMAYANHO HOWEHe, na cy No npaBuny
onpeMsbeHn Toukuhuma 1 norogHu 3a rypakse no tny. lNpomnssonaum Hyade wTu-
TOBE KOjU Cy ONpeMIbeHn BannCTUYKMM BU3NPMMAa, Kao 1 CBETNMMa Koja ce Mory
racuTi U NanuTu Npeko NpekngaYda Ha pyykn ca yHyTpalwhe cTpaHe wiuta. Hu-
Ma Cy CrnnyHa 1M BanucTuyka nNnaTHa Koja Ha CriuvaH Ha4duH Hoce Bofe rpyna,
wrutehu kako cebe, Tako U OcTaTak rpyne.

Ocmarnu 3awmumHu ripou3eodu

Y enemeHTe 3alITUTHE ONpeme crnagajy 1 LUTUTHULM 33 NaKToBe 1 KoneHa, oa-
HOCHO 3a ueBaHuue un nognaktuue . WTuTHMUM 3a nakTtoBe mn KoneHa ce jegHo-
CTaBHO MOHTUPAjy Ha 3rrobose yaoBa, BUNo Tako LWTO ce HaBnaye, CIMYHO CTE3HU-
umMmMa, 6uno Tako WTo ce npuyspLuhyjy rypTHama Koje ce nposriade Kpos arnke no-
CTaBrbeHe ca obe CTpaHe LWTWUTHMKA. TakTUyke Hao4yape cy Beoma BaXaH Aeo
onpeme npunagHuka, nocebHO Kafa LeM Huje onpemrbeH Buanpom. LLTtute oun
Of, CUTHMjUX 4YecTuua, armv 1 Behux cpparmeHarta koju 6 MormM nsaseatu Tellka
owrTteherwa ounjy. IcTo Tako, npyxajy n 3awTnTy Of CyHYeBe CBETNOCTH, a 3aBUCHO
04 BPCTE NNacTUyHMX yroxaka mory 6uTtu npegsuheHe 3a OHEBHY CBETMOCT, Be-
LUTaYKO OCBETIbEHE, OOHOCHO 3a HOLLIEH:E Y YCIIOBUMa CMaH-eHe BUATBMBOCTU. Be-
OMa nonynapHe jecy TakTudke Haodape npoussohava ,ESS”, ,Revision” n gpyrux.

Takohe, 3HayajHa je ynora U MHTEPBEHTHE YHUGOPME MM KOMOWHE3oHa Yy
ocTBapuBary (pparMeHTauuoHe 1 Knumatcke sawTtute. VIHTepBeHTHE yHUdopme U
KOMOWMHE30HM MOpajy NoKpuBaTh LITO BERK Oeo Tena, YiHehu ra Tako ,,0TnopHujom”

" Mo npaeuny ca obe cTpaHe, U3HaA yceka 3a yLuu.

"8 |1ITUTHULYM 33 LeBaHULIe U NOANAKTULIE — HAANaKTULE Hajueline ce MOry MPUMETUTM KOf Npu-
nafHuKa NpunvkoM M3BpLUaBaka 3afaTtaka v Oy>KHOCTW paguv ofp)KaBarba WM ycrocTaBrbarba
HapyLLEHOr jaBHOr peaa U Mupa, pefle NpUnmMkoM M3Bohera aHTUTEPOPUCTUHKMX akLyja.
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LieNIMHOM Mpema CrorballksyiM YCroBMMa, a NMpPUIMKOM KpeTara, HapaBHO, Mopajy
omoryhasaTt MexaHuKy nokpeta. MoaepHe yHudopme Mopajy npyxatu ogpeheH Hu-
BO XMApPO U TEPMO3aLLTHTE, 3alUTuUTe 0f BeTpa, Mopajy ce n3pahueaTtv o4 He3anarbu-
BMX MaTepujana koju yjeaHo mopajy buti n Beoma oTropHM Ha Liename. Y KaTeropuju
WHTEPBEHTHMX YHU(OPMU, N3y3eB MACKMPHKX, OO HEAABHO Cy NpeaHaqunm Moaenv
y TamHujuM B6ojama, Hajuelhe UpHOj 1 TamMHOMNaBoj. Kao OCHOBHW aprymeHT y npu-
nor 0BOj Npakcy npoussofaya roBopy NCUXOMOLLKU ediekaT Ha OKOMNWHY, NPBEHCTBE-
HO Ha OCYMHUYEHOT UK BuLLIE HeKX. Minak, 4oCcTa BpeMeHa je NpoLLo of no3HaTte ak-
uMje ynaga enuTtHuX OpuTaHCKmX ,cacosaua” "’ y WpaHcky ambacaay y JloHgoHy, 5.
Maja 1980. roamHe, HaKOH Koje Cy LipHe yHUdOpME U racHe Macke nocTarne 3alTUTHU
3HaK He camo GpuTaHckux, Beh 1 cneumjanaua ceyga y cBeTy. Y HapeaHUM rogmHama
0Baj NCUXOMOLLKK edbekaT je jeraBao, a NnojaBunn cy ce 1 apryMeHTu apyre BpCcTe Ko-
jv cy oaBanu npegHoCT Apyrum 6ojama 3a u3pagy MHTEPBEHTHUX yHUdopMU. JedaH
0, OCHOBHUKX nNpobrnema LipHe 6oje jecTe WTO ce Ha ypehajuma 3a HohHO ocmaTparse
BMOM Beoma jacHo (kao 6ena unu 6nepocmea 60ja). Ctora npomssohaum Tpaxe arn-
TepHaTuBHe 60je, nomohy Kojux 61 ce oBa HeraTMBHa nocneguua LpHe 6oje nnu npu-
XBaTIbMBO yMaksuia unv noTriyHO NpeBasvna, na ce gaHac Mory NnpumeTuTy yHu-
dopMe 1 KOMBMHE3OHN Y HMjaHCaMma 3erneHe, cuBe 1 3eneHocuee boje.

MackupHe yHmcbopme nspahyjy ce Y Pa3HNM MackvpHUM Liapama paau ctana-
Hba Ca OKPYXEeHEeM Y KojeM ce u3Bode Aejctea. CxogHo Tome, Mory ce pasnmkoBary
ypbaHe mackupHe wape (Ha npumep AT Digital), pypanHe (Ha npumep MarPat 0)
Kao 1 OHe Koje ce u3pahyjy 3a BOAeHO okpyxene.Takohe, AaHac NocToju 1 HeKosu-
KO Llapa Koje ce cMaTtpajy yHMBep3asiHWM, OOQHOCHO NMPVMEHVBUM Y CKOPO CBUM
ycrosima, Kao WwTo je cnyyaj ca wapom ,Multicam”, koja je y ynotpebu, Ha npumep,
y €nuTHO] YHpaBM A" pycke ®enepanHe cny>|<6e 6e3beHOCTH, 3aTUM Y amepuy-
kum Navy SEAL* jeavHnuama, CneumjanHoj jeanHuum nonuumje — CJIN Peny6bnuke
Cpncke 1 6pojHuM OpyrMm jednHMuamMa 3a cneumjarnHe HameHe.

Y kaTeropujy 3alTUTHUX NPOM3BOL4A MOTY Ce YBPCTUTU 1 YM3Me, Ynja je OCHOB-
Ha cBpxa fa Tute cTtonana of CnorballhbKX YCIoBa — TEPEHCKUX U KITMMAaTCKUX.
LLlape hoHoBa AusajHMpajy ce y 3aBUCHOCTU OA HaMeHe Mofena 4m3ama, na Tako
npoussohauun Hajuelhe Hyae moaene npeasuhieHe 3a KpeTawe Y pypanHoj cpeau-
HW, 0OHOCHO ypbaHOM Okpyxeny. Beoma je BaxHO Aa um3me omoryhasajy curypHy
KpeTy™2, uMajyhu y Buay Aa NpoceyHa ompema MpunafHvka aHTUTEPOPUCTUYKE
rpyne 3a notpebe MHTEPBEHLM|E MOXE TEXUTU 1 npeko 10 kunorpama.

Haopyxame

CneuujanucTMyko HaopyXxare npunagHuka aHTUTepOoPUCTUYKUX rpyna ca-
CTOju Ce O NpMMapPHOT U CeKyHAapHOr Haopyxara. MpumapHo je OHO Koje npu-
nagHWK NPBEHCTBEHO KOPUCTU U Hajuellhe ce 0QHOCK Ha BPCTY Neluagmnjckor Ha-

' Enrn. Special Air Service-SAS.

AkpoHum of u3pasa ,Marine Pattern®, koju o3Ha4aBa AurMTanHy pypanHy MackupHy Liapy,
E)aasvueHy 3a notpebe amepuyknx MapuHaua.

AKPOHMM Ce BPro YeCTO NorpeLlHo NpeBoaun Kao ,doka“ nnm ,poke”, 3aBUCHO 0f, KOHTEKCTA.
Mnak, y nuTawy je ckpaheHnuua og dpase ,Sea, Air, Land”, KOjOM ce O3HayaBa fa ce oBe
EITNTHE jeinH1LEe amepuyke MopHapuLe oBy4aBajy Aa N3BOAE AEjCTBA Y CBUM yCroBUMA.

22 To, y Hajsehoj Mepu, 3aBMCKM Of KBANWTETa LUAPe, Kao W KBanuTeTa Matepujana of kojer ce

n3pahyjy hoHoBwW.
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opyxara Koje ja npumernBo y ycnosuma 6nmcke 6opbe, a To Cy cBakako ayTo-
MaTW, opyxja 3a NNUYHY 3alUTUTY UMK jypullHe nyLwike/kapabuHn, ann n opbeHe
cadumapuue. OBe nocnegwe Cy HApOYUTO KOpUCHe Mpunukom nasoherwa ynaga
y 0bjekTe 3aTBOPEHOr T1Na, KaJa je HY>XHO U3BPLUMTK U uuwhene” npocTopuja.
CeKyHOapHO U pe3epBHO HaopyXare je OHO YMjoj ynoTpebu npunagHuK npu-
BeraBa Kkaga w3 Hekor pasnora Huje y MOryRHOCTU Aa KOPUCTU NPUMapHO OpYyX-
je, Ha Mpumep, ycrieq ucnpaxwuBarwa OKBMpa jypuLlHe NyLiKe npunagHuk of-
Max npenasu Ha ynotpeby nuwiTorba ycnes ypreHTHUX OKOSTHOCTM.

-

Onpewma nipunadHuka ATl CrieyujanHe aHmumepopucmuyke jeduHuye — CAJ
®omo: Munow Jesmuh

Jakne, cekyHoapHO Haopyxare Hajyewwhe nogpasymeBa noriyaytomaTcke
unm, pehe, aytToMaTcke NULITOSbE Y OCHOBHMM MULLITOSLCKMM Kanmnopuma: 9x19 mm
Parabellum/Luger, .40S&W, .45 ACP. Takohe, ka0 CekyHOApHO Haopyxake Mory
ce NpUMETUTU 1 opyXja 3a Nn4Hy 3awTtuty (eHrn. Personal Defence Weapon-PDW)
KOja ce ycrep uspaxxeHe KOMMakTHOCTM MOry CMecTUTu y nocebHe dytpone 3a
CMYLUTEHO HOLUEHE .

Mopenu opyxja mMopajy 6utn npoBepeHO noy3aaHu, jep je To HyXHa npet-
MocTaBka y OCTBapuBaky NPedHOCTV y OQHOCY Ha OCyMhsMYeHa nuua, nocebHo
YKOJIMKO Cy HaopyxaHa. JegHa of npeTnocTaBky MOy34aHOCTW Cheuunjanuctuy-
KOr HaopyxXaka, noped habpuukmnx KOHCTPYKUMja, OQHOCKU Ce U Ha BarbaHo oAp-
KaBake HaopyXkaha, LITO yKasyje Ha 3Hadaj TEXHUYAPCKUX WM OpYXapCKuX
rpyna y okBupy jeauHuua 3a crneuunjanHe HameHe.

lMopepn Tora, OKOMHOCTU Criyvaja y Kojuma ce U3Boau MHTepBEHUNja yBenu-
KO AWKTMpajy BPCTY HaopyXara, O4HOCHO Mogene Koju he 6utn ynotpebrbeHn
TOM NpuUnnkom. Tako, Ha Npumep, YKONMKO UHTepBeHUuja Tpeba aa ce peanuay-
je y ypbaHoj cpeanHn, noxerbHO je Aa Haopyxake byae n3pasvto KOMMakTHUX
OVMeH3Mnja Kako 61 onakwano TakTUYKy KpeThy M HanpegoBake NpunagHuka
KpO3 yCKe XOOHMKE 1 NpocTopuje yHyTap objekaTa.

2 Kao WTo je cryyaj ca Hemaukum opyxjem ,HK MP7*.
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Y 0oBMM cuTyaumjama y npakcu Ha rnodanHomM HMBOY MOFY Ce, Kao Haj3acTy-
NrbeHnju, N3OBOJUTN OANMYHM Mogenu ayTomara ,Heckler & Koch MP5” y pasnu-
unTM mogenuma: ,A2” ca (pukcHUM KyHaakoMm, ,A3” ca ussnadehum KyHOakom,
3aTM MOLENU ca MHTerpMcaHum npurylimsadmma nyuwa ,SD3”, ,SD6”, cBu y ka-
nmbpy 9 munumeTapa. NomeHyTn mogenu cepuje ,MP5”, TokoM neT geueHuja no-
CTOjarba, NpefcTaBibajy caM CBETCKM BPX Y KaTeropmju aytomara, na rotoBo U ga
He MoCToju MoepHa jeAMHMLA 3a cneumjarniHe HameHe, a ga He pacnonaxe 6ap
HEeK/M Of Mofiena OBe BIMCOKONOy3gaHe cepuje. Mnak, W nopen iokasaHe noyaa-
HOCTW paja 1 nNpeunsHocTu narbe”™, YecTe cy cuTyaumje Kaga je npvnagHuumMmMa
aHTUTEPOPUCTUYKNX Ipyna NoTpebHo opyxje y Behem kanmbpy, Te ce 3a NpuMapHO
HaopyXah-e 01pajy jypviiHe nyLike/kapabuHu Hajuewwhe y kanmbpuma 5,56x 45 mm
HATO wnu 7,62x39 mm. OBa npakca gaHac gobuja 6pojHe kpuTuyape Koju
,CTPY4HO” obpasnaxy Aa je nojaBrbuBare crnewLmjanala onpemrbeHux nylikama
~MPEeBMLLE CTpeCcHO 3a rpahaHe”, jep genyjy ,NpesuLLe penpecrBHO” U TOME CNnY-
HO, Te Ada ynoTpeba nuwTorba UM aytomata Moxe O6uTn ,cacBuUM LOOBOSbHA”.
Tpeba vmaTn y BUay Aa nvTorbu, CXOAHO CBOjUM HanMCTUYKMM KapakTepucTu-
kama, Mory 6uTn npumersuBmM y ycriosuma bnmcke 6opbe (Ha Hekonuko gecetTnHa
MeTapa, ¢ TUM fa je edmnkacHM JOMET ayTomaTta HapasHO Behu of nuwTorba y
nctom kanubpy), anu He 1 y cuTyauvjaMma kaja je Meta 3aknokweHa unu u cama
onpemrbeHa 6annctndkom onpemoM. MNywyanu kannbpu ognukyjy ce u Behom np-
obojHoM 1 Behom 3aycTaBHOM MOhM Of MULLTOILCKMX, TE Cy jaya rapaHumja cne-
unjanuuma aa he wuxosa narbba HeyTpanusoBatTu MeTe U cuTyauujama Kaga je
TO HYXXHO M Yy CKnagy ca npaBHMM nponucuma. Takohe, YrnaHoBU OpraHn30BaHMX
KPUMMHAIHMUX N TEPOPUCTUYKMX Fpyna cy cBe Borbe OnpeMIbeHV M HaopyXaHw,
4ecTO 1 BeEOMa KBANIMTETHMM ayTOMaTCKMM OpyxXjeM. Y TakBuMM cuTyaumjama noT-
NyHO je HepauuoHanHoO Ada ce cneuujanum HaopyxaBajy KpaTkum OpyxjeMm, jep cy
Taga OCyMiMYEeHU (MNn BULLE HMX) Y BENUKOj NpegHoCcTU. HaxanocT, y npakcu
NocToju BULIE MpUMepa Kada NpeThe HUCY CXBaTaHe OOBOMbHO 036UIBHO U Kaaa
npunpeme 6e36e4HOCHUX CHara Hucy bune Temerbute. CBUM TUM CriyyajeBuMa
3ajegHunyke cy KatacTtpocdpanHe nocrieguue. punmvkoMm ckopalwwmux Hanaga y
®paHLyCcKOj, KOHKPETHO Yy OKBUPY Tanadke cuTyauuje y jeqHOM CyrnepMapkeTy Y
Mapwusy, Tepopucta — ogpacnu mylikapay 61o je HaopyxaH jypulHOM MYLUKOM
cucTemMa KanallkwuMKoB®, HajpepoBaTHMje kanubpa 7,62x39 munumeTtapa. MNpunu-
KoM m3Bohera ynaga BehunHa npunagHuka aHTUTEPOPUCTUYKUX rpyna dopaHLycke
,RAID” Buna je onpemrbeHa nonyaytomaTckum nuwitorbmma ,Glock-17" kanubpa
9 munumeTapa. Y jeqHOM MOMEHTY HaopyXaHu TEpopuUCTa ce 3aneTeo Ha crneuu-
janue pacnopeheHe Ha ynasy y cynepmapkeT. Ha 4OCTYNHUM CHUMLMMA jaCHO ce
MOXe BuaeTu aa narsba ns nuwtorba Huje 6vuna JoBorbHa Aa 3aycTaBu Tepopu-
CTY Y TPKY, Koju je, cpehom, ygapuo y Kpuno ynasHux Bpata v nao, na je Tek 3a-
TUM HEeyTpanu3oBaH.

MpunagHMUM aHTUTEPOPUCTUYKMX Tpyna MOry npunarohaBati opyxja CBOjUM
notpebama, ogHOCHO noTpebama ycnosa y KojyuMa U3BoAe MHTEPBEHLMjE, MOHTUPa-
HEM TaKTUYKE onpemMe Koja je y ynotpebu y KOHKpeTHoj jeanHuum. Tako, Ha ayToMa-
TMMa, jypulHUM nylikama/kapabuHuma, na u cadmapuuama Bpro YecTo ce Mory
npumeTUTN pedonekcHn red dot” nnm xonorpadiCkM HULLIAHW KOjU Y BENMWKO] MEPU

24 Yemy ponpuHocy 1 nars6a U3 noanumje 3a6paBrbeHor 3aTBapauya, LWTo je GUno Beoma cMe-
10 pellere Y BpeMe Kaaa je KOHCTpykumja cepuje ,MP5“ HacTana.
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or|a|<Lu.au3ajy25 n ybp3aBajy Mapkupare N HUlakeHe MeTa, OAHOCHO Aajy 6orby
nperneaHoCT OKoNMHe cTpenuy. HuwaHn oBe BpcTe nNpeacTaBrbajy ctangaps y 6o-
b€ ONpeMSbeHUM jedvHMLamMa, a Hajuyewhe ce kopucte mogenu npoussohada
LAimpoint”, ,Trijicon”, ogHocHo ,EOTech”. MoMeHyTM HULWaHW jecy HeyBenuyaeajy-
hu, a ocnoboheHn napanakce 4YecTo ce Mory KOMOMHOBaTK ca yBenv4yaeajyhum Hu-
LWwaHckum ypehajuma Koju ce noctaereajy ca 3agwe crpaHe. Takohe, moryhe ux je
cnyctutun y cTpaHy (tako3saHu ,flip-to-side sights”), a Beoma cy kopucHu npunmMkom
HULWaH-eHsa U3a yria unu 3aknoHa. Nopepn oBux ypehaja, opyxja ce mory onpematu
1 nacepckum obenexvBadvma Lurba, TaKTUYKUM fnamnama, BepTUKanHnM gpLukama
noTxBara, 3aT¥M NpuUryLuMBa4numa nyLa v Jpyrom ornpemMom.

3akrbyyak

Wmajyhu y Bnay oennkatHOCT 3ajaTaka Koju ce nosepaBajy aHTUTepopu-
CTUYKMM FpynamMa jeguHula 3a crneumjanHe HameHe jacHo je Aa je UCKYCHUM che-
uunjanumma notpebHa n Beoma noysgaHa ornpema Kako 6u huxoBe CnocobHOCTU
Jolune A0 n3paxaja oHaa Kaja je HajnoTpebHuje.

Mopyka na ,60j He Buje cBMjeTNO OpYXKje HO cpLe Yy jyHaka” akTyenHa je n'y
AaHawhe BpeMe. MefyTnm, yKonnko HagnexHu, ykbyvyjyhn komaHge jeanHu-
La 3a creuunjanHe HameHe, JOMyCcTe Aa UX pa3BOj TEXHMKE, a NOCEOHO pa3Boj U
ycnoxasawe 06e36e4HOCHMX MpeTHM NPeCcTUrHy, NocToju MoryhHoCT ga y KOH-
CTaHTHOM HaameTaky n3rybe NnpegHoCT 1 noctaHy cnabwmju.

Murnow Jesmuh (Milos Jevti¢), ypegHuk cajta specijalne-jedinice.com,
e-mail: inffo@specijalne-jedinice.com

MNomuesHu baua4u epaHama ,ML40mk1” u ,ML40mk2”
PasBojem BOjHe I/IHp,yCTpI/IJeZG noyeTKOM OBajeceTor Beka nelwlaauja nobuja
npBe MoaepHe pyyHe rpaHaTe®’. TokoM HapegHuUX JeleHnja, ybp3aHn pa3Boj Tex-
HOMOrMje UMao je BeNIMKY NPUMEHY 1 y chepun BOjHE MHAOYCTpUje, Te ce ycaBpLuaBajy
N KOHCTPYKUMjE PYyYHUX FpaHaTta, a yBode ce y ynoTpeby v pasnuuuTe BpcTe, nonyTt
OHMX Ca NapyagHUM OEjCTBOM, KyMyNnaTVBHUM, 3anarbUBUM, KAO U OAMMHM MPOjek-
MM 1 gpyrm. CxogHo ToMe, Nako ce 3akrbydyje Aa ce pydHe rpaHaTte ynoTtpebrba-
Bajy 3a YHMLUTaBaH-E XXMBE CUSE, KA0 M NAKOOKMOMNIbeHE TEXHUKE, anu 1 ByHKepa U
3aKnoHa apyre BpcTe. Pa3Boj MogepHor paToBara 3axTeBao je aa ce 6opay gaHa-
WHULe onpemMu nnaTopMoM Koja My MOXe oMoryhutu fa rpaHate ucnarbyje Ha
yAarbeHuje umrbese 1 Behom npeunsHoLuhy Hero wto 6u To Morao bauaHem u3 py-
Ke. YNpaBo TO je OCHOBHU pasrior yBohewa y ynoTpedy noTueBHMX Gauaya rpaHara.

%5 3axBarbyjyhu KOHYaHWLM Kojy MPOjEKTYjy AMOAE UMM nacepu, cTpenal He Mopa 3aTBapaTi
OPYro OKO MPUINKOM HULLaH-EHA.

3aHnmrbMBO je uctahu ga je Tokom 1902. roguHe 6putaHcka KaHuenapwja 3a paTha nuta-
wa (eHrn. War Office) nsgana genewy y Kojoj, nopeg octanor, TBpAM Aa pPyyHe rpaHare,
ycne BENWKOr pu3nka no HOCUOLIE U HeCaBPLLEHOCTU KOHCTPYKUMje, HUkaga Hehe umaTu 3Ha-
YajHWjy yrory y MOAEpHOM paToBaky. Mnak, camo ABe roamHe KacHuje, HaKkoH MCKycTaBa u3
Pycko-janaHckor pata, Ogbop 3a paTHy TexHUKY A0OMO je 3agaTak Aa nspaam yHanpeheHn mo-
Jen pyyHe rpaHate 3a notpebe 6puTaHcke Bojcke.

Tpeba HaracuTu aa naeje o py4Hum 6ombamal/rpaHaTtama noTudy joww u3 BpeMeHa BusaHTtuje.
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MoTueBHN Gauayun rpaHaTa NPeACcTaBIbajy BPCTY NeLaamnjckor Haopyxara
KOje ucnarbyje NpojekTune pasnuuMTux BPCTa, a HAMEHEHU Cy 3a YHULUTaBaHe
XuBe cune (OTKPUBEHE U 3aKIOH-EHE) N NAaKOOKITONIbEHE TEXHUKe Ha OMCKUM 1
cpearuM pacTojariiMa. Mory GUTU HaMEHEHN MHAMBUAYAMHO}® M/MAN TPYMHO;
ynotpebu u ca pasnuunMTM pexmMmuma paga: of jeAHOMETHUX, NPEKO NnonyayTo-
MaTCKMX, Na 40 UCKIbY4MBO ayTomaTckux Gauada rpaHara.

Y kateropuju mHaAnBMAYyanHMx Mory ce pasnukoBaT nnatgopme Koje cy
d)yHKLI,I/IOHaJ'lHe MCKTbY4NBO MOHTUParbeM Ha I'IeLLIa,EI,MjCKO Haopyxare, no npa-
BUIY, Ha jypuyLLHe I'IyLLIKe , Kao n nnatdopmMe Koje ce Mory ynorpebrbaBatn u
Kao camocCTarnHo opyXje Koje je Taga caunmweHo Hajyewhe of LeBW, okMaadke
rpyne, KyHaaka U MexaHWYKMX HuwaHa. NocmartpaHo rnobanHo, Hajsehn 6poj
mMogena mn3pafyje ce 3a rpaHate kanmbpa 40 mm, a ca KOHCTPYKLMJCKOr acrnekTa
MOTy Ce U3ABOjUTU ,3anafHadka’ pelwera, npegBoheHa aMepudknm KOHCTPYK-
TopUMa, 1 ,MCTOMHAuKa” peLlersa, npegBoheHa pyckum cTpydraumnma.

Y kateropwvjy nHguBmayanHux notueBHux bauaya rpaHaTta mMory ce yBpCTu-
™1 mopenu MBI ,ML40mk1” n ,ML40mk2”, noysgaHor ayctpujckor npoussohaya
,Madritsch Weapon Technology” (Madritsch Waffentechnik). Momernytn mogenu
MOTy Ce KOPUCTUTM Kao cCaMOCTalHO OpYyXje, 0QHOCHO Kao AodaTak Ha jypuLLIHUM
nywkama. Y Benvkoj Mepu uspaheHu cy og UCTUX AesnioBa 1 ca UCTUM TaKTUYKO-
TEXHUYKMM KapakTepucTukama, a Hajgeha pasnuka je y Tome LTOo Cy npBu npu-
narofeHu nyw4yaHmm cucremmnma ,M-4/AR-15", ,AK” n ,FN SCAR”, ok cy apyrm
pafeHn HameHcku 3a ayctpujcke ,bullpup” jypuwHe nywke ,Steyr A1”, kao n 3a
mogene ,A2Kdo” n ,A3 40 mm” u3 ncte cepuije.

KoHcmpykuuja

JegHomeTHu NBlN, HameweHn 3a rpaHate 40 mm, PYHKUMOHULLY MO MPUH-
Luny BMCOKOr, OQHOCHO Huckor nputucka (High-Low Propulsion System). MNMnat-
¢opme cy n3y3eTHO MOAEPHOr An3ajHa, KOMNAKTHUX AMMEH3Mja N OCETHO Mare
mace™ . lNocnegha KapakTepucTuka je Bpo 3HauvajHa, jep CBaku goaaTak yBe-
haBa yKynHy macy opyxja, LUTO MOXe GMTU oTexaBajyha OKOMHOCT no cTpenua,
nocebHo npu ayxem Howewy. Mana maca NBIC nocneguua je ynotpebe B1UCOKo-
KBanuMTEeTHE TELLKO erlokcupaHe nerype anymuHujyma ,7075 T6”, koja ce kopu-
CTV U y aBUO-MHAYCTPUjK, a Of Koje je nspaheH Hajpehun 6poj genoBa KOHCTPYK-
uuja oBmx mogdena. [logatHo, MOMeHyTa ferypa nokasarna ce u u3y3eTHO OTnop-
HOM Ha crorballke YCrnoBe (npe cBera knumatcke) u y cknagy je ca HATO
ctaHgapaom ,AC 225”. Ceu cnoreballkun Aenosu nnatgopmMe cy matupaHu, Te
He pecnekTyjy cyH4eBy cBeTnocT. KoHCTpyKumje nnatopmu cy jeaHoCTaBHe 3a
ynoTpeOy, WTO 3HATHO MOjegHOCTaBIbYyje ng)aKquHy 0o0yKy npuvnagHuka, a jea-
HOCTaBHO CE U MOHTMPajy, OOQHOCHO ckuaajy

28y okBUpY OBe KaTeropuvje Mory ce pasnukosaTtu nnatdopme Koje MOry YMHUTK cacTaBHU e0
JINYHOT HaopyXak-a CTperLa 1 oHe Koje ce MOHTUPajy Ha crneuunjanv3oBaHa cnyxbeHa Bo3una.
29 MoHTUpatbe ce BpLUM Ca [0 CTPaHE LIEBU, Na OTY/1a U HUXOB HAa3MB, a NPEKO PasnmunTiX
MexaHu3ama, Unn Kayekwem Ha ctangapaHe ,Picatinny” wuHe.
% >? Mopefetba paay, 0By Mozent cy 3a oko 500 rpama naKium o nosHaTux ,HE&K M-320”.

% Mpema TBpAHamMa npouasofjaya, NPOCEUHO yBeXBaH CTPenaL, MoXe CKUHYTM NnaTdopmy ca
nyLuKe 1 npunaroguTy je 3a camocTarnHy ynotpeby 3a Manwe of 60 cekyHau.
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bayay epaHama MoHmupaH Ha nnamgopmy 3a camocmarsnHy yrnompeby
®omo: Madritsch Weapon Technology

OcHoBHe kKOMaHAe NornyHo cy pacnopeheHe n onakwasajy obyky u yno-
Tpeby. MNMnatdopme cy ognmyHo GanaHcupaHe, ca 40OPMM epProHOMCKUM peLle-
HbMMa, LUTO MHOMO BMLUE [ONasn OO0 u3paxaja npy camocTarnHoj ynotpeou. Y
OBOj KOHUrypaumju Ha 3agktem geny nnatopme CMeLUTEH je Tereckoncku
KyHAaK Koju notnucyje komnaHuja “Magpul” n koju je nogecus Ha 6 AyxuHa, a
MOXe Ce M NPEeKINonuTK y NeBy Unu AecHy ctpaHy. AMopTu3epu Tp3aja cmeLuTe-
HU Yy KyHOAK ymakyjy MHTEH3uTeT ygapa y 3rmb pameHa cTpernua npuiinkom
narbbe. Vicnpen KyHOaka, ca ropwe 1M OoHe CTpaHe CMeLUTeHe Cy ABe arke 3a
Kayer-e TaKTUYKOr peMeHMKa, a Ha roph0j CTpaHy NNaTtdopMu Hanase ce n Ho-
cauu ctaHgapamsoBaHux MIL-STD-1913 “Picatinny” wwuHa > Ha Koje ce moxe
OMUMOHO MOHTMPATK TaKTU4Ka onpema. Micnpen Hocayva LWMHA CMEeLUTEH je CKIo-
MMBM MEXaHWYKN HULWAaH ca 7 NoAeoka 3a HullaweHe KOoju Cy NpeacTaBrbeHu
6pojeBuma 6ene 6oje 1 onakwaeajy HULLAHEHE Y YCIIOBMMA CMakeHe BUAIbU-
BocTu. [natdopme ce, Ha 3axTeB Kynua, MOry ONpeMuTU U ONTUYKUM yBenuya-
Bajyhum HuwaHom, ogHOCcHO pedinekcHuM ,red dot” HMWaHOM, na ce Tako oBe
nnatcopme Mory npunaroauti notpebama n BOjHUX U NONULNCKUX jeaNHMLLA.

PykoxsaT nnatdopme 3a camocTanHy ynoTpeby je oanmyHe eproHomuje. Oba-
pay je 6naro 3aKpuBIbEH, a YK Hera CMeLUTeHa je nonyra KovHuue — npegobapay,
Koja BMpPW y BUAY je3nyKa U CrpedaBa HeXerbeHO OKudawe, Tako LUTO Ce MOAMKe
Tek nowTo ce obapay noBy4ye A0 kpaja. Oknaa ce NCKIbYYMBO ABOCTPYKOM aKLMjOM
(eHrn. Double Action Only-DAOQO). bpaHuk obapaya je 4yeTBOpoyraoHor obnvka ca
3aKpUBILEHNM MBUL@MA M HE OMEeTa PyKOBake HU Kaga CTpenal HOCU pyKaBuLe.
W3aHap obapava ca obe cTpaHe® Galaya cmelTeHa je nonyra ko4HuLe obapaya
KOja uma [ABa noroxaja npeacraBrbeHa kpyxuhuma upseHe n bene 6oje. Kaga je

%2 MocTaBrbenu no NpuHLMny 9-12-3 caTu.
% PacrnopehuBareM koMaHay ca 0be cTpaHe opyxje ce npunarohaBa NeBOPYKUM U [ECHOPY-
KM CTpernuuma.
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nonyra y AoOHEM Nonoxajy BUArue je 6enu Kpyxuh, wro 3Haum Aa je obapad Taga
3akoyeH. CynpoTHO TOMe, Kafa je nonyra y ropiem rosioxajy, BUArbMB je LpBEHN
Kpy>kuh, LITO 3Ha4M Aa je opyxje CNpeMHO 3a ucnasrbmBame rpaHaTte.

0]

Bbauay epaHama mMoHmMupaH Ha nywyaHu cucmem ,M-4/AR-15"
®omo: Madritsch Weapon Technology

Y6auyBare 1 nsbauysare rpaHate BpLUM Ce Ca 3agre CTpaHe LeBw, LTo je
peLlere CAMYHO amepuykum mopenuma. Mputuckom Tactepa CMeLUTeHor Ha 3aj-
HEM Kpajy LeBK, Ca NeBe CTpaHe, LEB ce oTBapa Y feBy CTpaHy™ W cTpenaw Moxe
n3baunTn, ogHOCHO ybauuTy rpaHaTy. bpaBrbere ce M3Boau cknanakem LEBW, Tj.
posoheHeM y MPaBOSIMHUICKN MOMNOXaj. YHYTPALLHOCT LEBU je XpoMupaHa u oxrie-
GrbeHa yaecHo ca LecT xrieboBa 1 kopakom yBujaka of, 1:1200 mm (1: 47 vHya).

MoHTnpawe mogena ,ML40mk1” n ,ML40mk2” ncnop Lesn nyluaka He omeTta
WCTOBPEMEHO MOHTUpaHE U NpuryLuMBaya nyLika HU Ha je4HOM CUCTEMY jypuLLHEe
nyLuke ca kojuma cy osu MBI komnaTndbunHn. OBe Moaene ycsojuna je ayctpujcka
BOjCKa, a y yrnoTpebu cy u y jeauHuLama 3a cneupjarHe HameHe oBe 3emMrbe. [o-
[aTHO, NPOLEeCH HUXOBOT YCBajakba Cy Y TOKY Y HEKOSMKO 3eMarba EBponcke yHuje,
LUTO je CBaKako MOTBpAa Aa ce paaw O KBanuTeTHUM nnatcopmama.

TakmuyKo-mexHuU4Ke Kapakmepucmuke:

EdukacHu gomet: 350-600 m, 3aBUCHO Of BPCTe rpaHaTe
OumeHsnje nnatcopme: 317x73x83 mm

OyxnHa uyesu: 230 mm

Maca: 995 g

Cuna okmpgama: 36 N

Murnow Jesmuh (Milos Jevti¢), ypeoHuk cajta specijalne-jedinice.com,
e-mail: info@specijalne-jedinice.com

% Ha 3axTeB KyriLia KOHCTPYKLVja Ce MOXe MPUNAaroanTyi 1 3a OTBapakse y AECHY CTPaHy.




Bpamcmeo Ha deny — 3ajeOHuYKa eexba PamHoz 8a3dyxorioecmea
Cpbuje u BA3dywHo-kocmuykux cHaza Pycuje ,6APC-2015

Ha nonuroHy Awiynyk nokpaj ActpaxaHa y Pyckoj ®eaepaumju, oa 2. oo 8. ok-
Tobpa Tekyhe roguHe, ogpXxaHa je 3ajegHuyka BojHa Bexxba PaTHor Ba3gyxonnos-
CTBa W npoTtuBBasgyxonnoBHe oabpaHe Cpbuje (PB u NBO) n BasgylwHo-kocMuy-
knx cHara Pycuje (BosdywHo-Kocmuuyeckue Curnbi Poccuu — BKC) nop HasnBom
,DAPC-2015". Haane Bexxbe n3BefeH je kao ckpahenuua og;: ,bpamcmeo Aguamo-
pos Poccuu u Cepbuu”, ogHocHo ,BpaTcTBo aBujatnyapa Pycuje n Cpounje”.
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Ekmna PaTHor Ba3gyxonnoBcTBa U NpOTUBBa3ayxonnoBHe onbpaHe Cpbuje
“umarna je wecHaecT 4YnaHoBa, of Yera cegam nurnoTa-rnoeaua us cacraea 101. no-
Bayke aBujaumjcke eckagpune ,ButesoBn” Koja netM Ha OPOHTOBCKMM JTOBLUMA
Mwulr-29/YE (cnyx6eHa o3Haka PB n NBO je J1-18 — jegHocen, ogHocHo HJT-18 —
OBocen) 1 YeTBOpMLA NWUoTa XenukonTepa Koju fnete Ha TPaHCMOPTHUM Xenu-
kontepuma Mu-8T (o3Haka y PB un MNMBO: XT-40) u3 890. meLloBuTe xenukontep-
cke eckagpwvne ,[lerasn”. Haw Trm npeasogmo je nykosHuk Cawa Mwujannosuh,
HayenHuk Operbewa 3a 0byky Komange PB v MNBO.
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Tema Bexbe ,BAPC-2015" 6una je opbuvjake Hanaga Ba3gyXOnyiOBHMX
CcHara Henpwvjaterba 1 3alTuTa ConcTBEHUX cHara u objekaTa. JloBayka aBujaum-
ja obaBuna je Teopujcky U NPaKTU4YHY NpUNpemy Ha aepogpomy ,lMpuBormkckn”
Ha kojeM je BasunpaH 116. HacTaBHM LeHTap 3a 6opOeHy NPUMeEHY foBayke aBu-
jaumje BKC ca cBoje gBe nopauyke aBuvjaumjcke eckagpurie, HaopyxaHe foBuuMa
Mwul-29 Bep3anja 9.12, 9.12A n 9.12b n gBoceamma 3a npeobyky Mul-29Yb
(9.51/A/B), xenukontepckum ogerbetem Mu-8MT/MTB 1 HEKONMKO TpaHCMopT-
HUX aBuMoHa AH-26, Te n3Hazg camor nonuroHa ALynyk, Koju ce, OCUM 3a noTpe-
6e aBujaumje, KOpUCTU N 3a 0OYKY apTUIbEPUjCKO-PAKETHUX jeanHMLa 3a NPOTUB-
Ba3gyxonsoBHa Aejctea. Tpeba nogcetuTu ga je Ha OBOM NMOJIMIOHY cripoBefe-
Ha 1 npeobyka NpBUX NuNoTa-noBaua TagalHer JyrocrioBeHCKOr paTHOr Basgy-
XOMJIOBCTBA Ha NoBayku aBnoH Mul-29, koju je u jaHac OKOCHULA floBayvke KOM-
noHeHTe 6opbeHe aBujaumje Hawer PB n MBO.
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Y okBupy peanu3oBaHe Bexbe, NUMOTU-NOBUM CY, Y MELLUOBUTUM CPICKO-
PYyCKMM nocagama, U3Benu HeKe of HajCrioXeHMWjux ernemeHarta netadke obyke,
yKibyuyjyhmn cumynauujy BasgyliHe 6opbe kpo3 yBexbaBahe TakTUYKMX MOCTY-
naka 6op6e y BasgywHom npocTopy (Ball-y) y cactaBy noBayvkor napa npume-
HOM OpyXja marnor gomeTa, 04HOCHO AejcTBOM no uurbesuma y Ball-y, nHdppa-
upBeHo camoBofeHMM pakeTama Ba3gyx-Basgyx manor gometa tuna P-73, Ha
BucuHama pepa 9.000 metapa. Kao uurbeBu nocnyxune cy csetnehe asuo-
6ombe CAB-250, kannbpa 250 kg. Nopepn Tora, TokoM Bexbe cnpoBeaeHo je ra-
hame umrbeBa Ha 3eMrbu aBnoHckMM Torom ML-301, kanmubpa 30 mm u pakeTu-
pate HeBONEHMM pakeTHUM 3pHMMa Ba3gyx-3emrba Tuna C-8, kanmbpa 80 mm.

XenukonTtepcke nocage, Takohe MeloBMTOr cacTaea, yBexbaBane cy 3a-
OaTke Tparaka W cnacaBaa, kao M AejcTBO MO LUuIbeBMMa Ha 3emibu HeBohe-
HUM pakeTHUM 3pHuUMa C-5, kanubpa 57 mm n C-8, kanubpa 80 mm.

CBe nocapge, kako OHe Ha MOoBLMMA, TaKo U XENMKONTEPCKe, OCTBapure cy CTo-
MPOLIEHTHM YYMHaK BaTpe Mo uurbeBnma. TokoMm Bexbe melloBuTe nocage ocTBa-
pvne cy npeko 20 yacoBa Haneta 6e3 njegHor yrpoxasara 6e36egHOCTU neTemsa.

MwuHuctap onbpaHe Pycke ®epnepaumje reHepan apmuje Ceprej Lojry oa-
NMKOBao je Medarbama 3a 6opbeHy capaghy nykosHuka Cawwy Mujaunosuha, Te
majope [lejaHa beay, Cawy Vnuha n 3opaHa Jokuha, a ognukoBara je Ha cBe-
YaHoj Bevepu, NOBOAOM YCMNELLHO 3aBpLueHe Bexbe, odmumprnma Bojcke Cpbuje
ypy4mo reHepan-majop Oner YecHakos.

MpeacTaBHULM ABa Ba3gyxOMNIOBCTBA 3aKibyynnv cy Aa je Bexba ycneLHo
peanusoBaHa, Aa cy nocage, 6e3 ob3upa Ha pasnuke y bpojy YacoBa HanerTa,
OCTBapuIie BUCOK CTEMEH CUHXPOHU30BAHOCTU U MHTEpPONepabunHocTK, a nuno-
TV Cy MManu Npunuky ga pasmeHe cBoja Uckyctea. MctakHyTo je n ga he ce ca-
pagha ABa Bas3dyxonfoBCTBa, anu 1 CPrCKUX U PYCKNX OPYXXaHMX CHara y uenu-
HW, HacTaBuUTU n oboratuTtn y 6ygyhHocTu.

MnadeH Tuwma (Mladen TiSma), email: Mladen.Tischma@t-online.de
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Y NekuHay odpxxaHa 8ojHa napada y yacm
70. eoduwruye 3aspuiemka Lpy2oa ceemckoa pama

WUcTtopuja he 3abenexutn ga je 2015. 6Guna roguHa y Kojoj cy ogp)kaHe aBe
BEIvke BOjHE napage, koje cy obenexurne jow jeaaH jyounej oa 3aepuietka Opy-
ror ceeTckor parta. [lopen gedunea pycknx opyxaHux cHara y Pycuju, 9. maja,
KOjoM je obenexeHa kanuTynauuja dawmncTnyke srnactu y Hemaukoj, y NekuHry
je, 3. centembpa 2015. roguHe, ogpxaHa BojHa napaga y Yact 70. roguwisuue

CTpaHe 3emrbe Ha napagu y MekuHry

MeRy cTpaHum 3emrbama, vuvje Tpyne
Cy ydecTBoBanv y napagu, ounm cy Pycuja,
Bbernopycuja, KnpructaH, Mekcuko, MoH-
ronvja, Kyba, Ervnar, KasaxctaH, MNaku-
ctaH, TayukncTaH, Kamboua, Jlaoc, uum,

BeHesyena, BanyaTy n Cpbuja.

lMo3nBy Aa npucycTByje TOj Benvya-
HCTBEHO] MaHudecTaumnju ogassasno ce
Buwe oa 20 wecdpoBa gpxasa 1 Bnaga,
mMehy kojuma cy bunu pycku npenceaHuk
Bnagumup TyTuH, jyKHOKOpejcka npea-
cepHuua lMapk eyHxje, reHepanHu cek-
petap YH BaH KumyH n npeacegHuk Cp-

ouvje Tommcnae Hukonuh.
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nobene KuHeckor Hapoga y paTy
oTnopa JanaHy M noBoAoM 3aBp-
weTka Opyror ceetckor paTta. llo-
BOZ 3a OBy napagy 6mno notnuc-
unBarwe ,Akta o 6e3ycrnoBHOj Kan-
utynaumvjn JanaHa”, 2. centembpa
1945. roguHe, Ha amepunykom 60j-
Hom Gpogay ,Mucypu” y Bogama To-
Kunjckor 3anvea. Tume je cTasrbe-
Ha Tayka Ha [pyru cBeTcku paT u
obenexeHo 70 roguHa of nobene
KMHECKOr Hapoda y HapogHoocnob-
ogunadykoj 6opbu npotus JanaHa.
Mpema oanyuu HajBMLWIKX Op-
XaBHUX OpraHa, oBa 3emsba obuy-
HO ofp)kaBa BOjHe Napaje CBakuXx
JeceT rogunHa, Ha roguikbuLy oc-
HuBawa HapogHe Penybnuke Kn-
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He 1949. rogmHe. Nako je KuHa 3emrba ca Bulle xurbafa roanHa cTapom LuBuK-
nusaumjom, U yBeK je nmana CHaxHe BOjHe cHare, caBpeMeHW HauuH npeacra-
BIbakba BOjHE CuUIle MCKasyje ce OBOM NnapagoM Kao KOMMOHeHTa oabpambeHunx
pecypca 1 Kao NonnTudka nopyka.

OsomMm napagom KuHa npBu nyT y UcTopuju npocrnaerba kpaj Opyror cBeT-
ckor paTa y Asujn.

W oBa napaga 6una je, ka0 U MOCKOBCKA, CMekTakynapHa maHudectauuvja
BOjHe CHare, CnpeMHOCTM U CNOCOBHOCTU CBMX KOMMOHEHTW ApyLiTBa Aa ydye-
CTBYjy Y oabpaHu Te HajMHOrorbyaHuje 3emrbe cBeta. Tprom TjeHaHMeH, npep
oko 40 xurbaga nocetunaua, npogedunosarno je 12 xurbaga npunagHuka KuHe-
CKe BojcKe, npeacTaBibeHo Buwe og 500 BpCTU Haopyxakwa U BOjHE onpeme,
kao n 200 aBnoHa. Benuky BojHy nmapagy OTBOpMO je KMHecku npencenHuk Cu
HuHMWHr. MeknHr cy HagneTanu noBUKU U XeNUKONTEPU KOju Cy Yy NneTy dhopmupa-
nm 6poj 70.

Bbuna je To cmMOTpa Ha Kojoj Cy npukasaHa HajHoBuja gocturHyha KuHe y
BOjHOj TexHonorunju. CTpaHM Meauju cy KOMeHTapucanu ga je napaga KoHUuUnm-
paHa Tako ga npegctasu pactyhy BojHy moh KnHe u keHy oanyyYHocT ga nocra-
He Bogeha cuna Asuje. Mehytum, npeaceaHuk Cu, npe noyeTka napage Ha Tpry
TjeHaHMeH y ueHTpy lNekuHra, Nnopyyuno je ga UCKYCTBO paTa 3axTeBa Aa ibyau
jow Buwe ueHe mup. MNoTom je Harnacuo aa, 6e3 o63upa Ha pa3soj gorahaja,
KuHa Hukag Hehe TeXuTn xereMoHuju, u ga Hema ambuumje ga ce Wwupu, OgHo-
CHO Ja HuKaga Hehe gpyrmmMa HaHeTu naTise Kpo3 Koje je oHa npowra. Te nopy-
Ke roBope o gpyrauyvjem Buhewy caBpemMeHnx mefyHapogHux ogHoca. Hajasa
Oa he ce 6poj BojHUKa kKnHecke apmuje cmaruTi 3a 300.000 1 Bojcka cBeCTU Ha
OKO [iBa MUMMOHa nNpunagHuka, kasyje aa je KuHa ceecHa cBojer MecTa Ha CBeT-
CKOj CLUEeHM 1 Aa He Xenu a npejyavumpa ceojy ynory. HapasHo, cTpaHu meauju
cy Ha To goganu ga he KnHa, nnak, u ¢ TuM cMaketeM BpojHOr cTamwa, 1 garoe
ocTaTu Hajseha Bojcka Ha cBeTy. Y3 TO, 3anagHu aHanuTu4apu cy Harnacunu ga
je oBa napaga, npBa o4 Aonacka akTyermHOr KMHeckor npegcegHnka Cu huHNmH-
ra Ha yeno apxase 2012. roguHe, kao 1 Aa je To Bbuna npunuka ga ce cBeTy
npukaxy HoBa focTurHyha y npousBoahu opyxja, a Aa ce y gomahoj jaBHoCcTH
YUYBPCTU nAeja HauuoHanHor naeHTuTeTa.

CeTckn Meamju cy 3abenexunu v ga je napaga y camoj KnHu nsaseana
M3yseTaH WHTepec Hapopa, a y Agomahum megujuMa npepacro y HauuoHarHo
ofylweBIbeHE ™.

OnpeuHa criuka Ha 3anady

O camoMm Haopyxakby 1 BOjHOj ONpeMU Koja je NpeacTaBrbeHa Ha napaau y
[MekuHry kOMeHTapu Cy OnpeyHn U Nomano jeaHocTpaHu. YukweHuua ga ce Ta
napaga ynopehueana ca MOCKOBCKOM He faje NoTnyH Npukas Te MaHudgectaum-
je. WTaBunwe, nokylwasa ce ykasaTu Ha 3aBUCHOCT KMHECKe BOjHe MOhu o pycke
BOjHE HayKe, TEXHOSOrMje U NPou3BogH-e Haopyxama.

Harnacuu y 3anagHum meamnjuma fa je Ha napagm yourbMB KMHECKW Harnpe-
JaK y pakeTHOj TEXHOMNOMMjU, aBmjaumnju 1 NOKPETHUM nnatopmama 3a naHcu-

%5 http://www.nytimes.com/live/china-military-parade/

262



pake pakeTHUX OpyXja U3 BasayLLHOr NPocTopa, ca KonHa 1 Mmopa, roBopu o 3a-
BpPUHYTOCTM 3anNagHMX aHanuTuyapa ga Ta TexHonorunja seh cytpa moxe ga 6y-
Ae keanuTteTHuja n 6opbeHo edmkacHuja og caBe3HUYKMX cuna. KomeHtapuwe
Ce 1 Nporpam HOBWX BOjHMX aBMOHa 1 BeCcnuoTHMX neTenuua, a og ocTanor Ha-
opyXaka y NpBOM MNMaHy je onpeMrbeHoCT KonHeHux cHara. O TeHkoBMMa 1 ap-
TUIBEPUJCKOM OpYXjy, BPOACKOM Haopyxaky M HOcadyMMa aBMOHa, CpeacTBMMa
3a KOMaHOoBaHEe U yrnpaBrbatwe 6opbeHum cuctemmma mma BuLIE HanMca Koju
NCTNYY HOBUTETE, @, HapaBHO, Jomaha BojHa MHAyCTpuja uma nocebHo mecTo. Y
TMM TEKCTOBMMa Harfnawasa ce capafha KMHECKe U pycKke BOjHE MHOYCTpuje u
3ajeqHUYKN NpojekTn ca NHamMjom 1 Hekum gpyrum gpxasama™ . [eo meguja
OCBPHYO Ce M Ha CMOCOBHOCT KMHECKMX BOjHUX CTpydHbaka da Cce aHraxyje uy
BMPTYENHOj AMMEH3WjU paToBawa, NpeacTaBrbajyhn HajsHavajHuje AenoBe WH-
dopmMaTMYKUX CUCTEMa TOKOM M3BEeLUTaBaka O caMOM TOKy napage” . CtpaHu
M3BeLLTaYn OUeHWnu cy Aa je Ha napagum npeacrtaBrbeHo Yak 84 oacTto HoBor
HaopyxaHa U3 apceHana KMHecke apmuje™ .

EwarnoHu Ha napadu

KoHuenuuja Toka came napage y lNekuHry Hocuna je 1 MHOLITBO HauuoHarn-
HUX cNeumuUYHOCTH, LWTO je 0apa3 BUCOKE CaMOCBECTU U KMHECKe TpaauumMoHan-
He KynType. Y cnojy ca CypoBOM M YBOjUTOM TEXHMKOM U ONPEMOM, NpeacTaBrbe-
HUM Ha [Mapagwn, To je 6una 3HavyajHa 0cobeHOCT Te MaHudecTauumje. Y cTBapu,
nopyka je ouna jacHa — napaga je 6una 3HavajaH 4eo TPOAHEBHOr HaLMOHaHoOr
cnaerba noeogoM [laHa nobepe, 3HauajHor jybuneja ns KMHecke HOBMje UCTopuje.
W pecet xurbaga ronybosa, nywiTeHux y Heb6o npe noveTka napaje, HaLMoHanHa
My3uKa, 3acTaBe, XMHa, UMajy CBOjy CUMOONUKY Y TOM NpasHOBakbY.

lNodewaroH xeHa y KuHeckoj apmuju

% http://www.janes.com/article/53896/china-previews-new-ballistic-missiles-in-practices-for-3-

september-parade

37 http://www.andrewerickson.com/2015/09/china-military-parade-3-september-2015-your-
complete-hardware-and-logistics-guide-updated-version/

%8 http://www.globalsecurity.org/wmd/library/news/china/2015/china-150903-
cna01.htm?_m=3n%2e002a%2e1512%2efp0ao04tx3%2e1dzs
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Cam TOoK napaje no4eo je, HakoH CMOTpe jeAnHULA 1 roBopa npeacegHuka
Cwv buHnuHra, npeneToM XxenukonTtepa Koju je HOCMO ApXaBHYy 3acTaBy. 3aTuUMm
cy netenuue opmmpane Ha Heby 6poj 70, o3HauaBajyhu KonmMko roguHa je npo-
LU0 O 3aBpLUeTKa KpBaBor paTa y TOM Aery cBeTa.

Hajnpe cy KpeHynu ellanoHn paTtH1X BeTepaHa u xepoja, Mehy kojuma cy 6u-
N1 1 HKUxoBKU notomum. Cnegunu cy ctapu mMogeny aytomobuna Koju cy ce Kopu-
ctunu npe 70 roavHa y paty ca JanaHuuma, na jeauHuLa novacHe rapae Kojy cy 4m-
HUne 1 xeHe BojHuuUMW. To je NpBY NyT Aa Cy, Ha Hekoj napaau y KuHu, ydectsoBane
yHUchopMmucaHe XeHe. Y KONMOHM Koja ce KpeTana npep nocmartpadvsma oune cy u
jeouHnLEe Koje HacTaBrbajy Tpaavuujy 6opbeHux cHara us [pyror cBeTckor paTa,
Mehy KojuMa 1 npunagHUUmM xepoja 13 ,CTo NMykoBa 3a 6opby HOXeBMMA”, cHare 3a
HohHa 1 3acefHa fejcTea, repunum 13 jykHe KnHe n xepoju BojHe nonuumje.

HakoH Tux ewwanoHa mapLUeBCKMM KOpakoM ucrpepn rnasHe BuHe npoLunm
Cy npvnagHiuM CTpaHux Bojcku. To cy bune jeauHuue ABraHMcTaHcKe BOjCKe,
Bbenopycuje, Kamboie, KybaHcke peBonyuuoHapHe apmuje, TUM ermnaTckux
opyXaHux cHara, Bojcke Puumja, KasaxcrtaHa, Kuprucrtana, Jlaoca, Mekcuka,
Monronumje n Penyonuke Cpbuje. [lok je 6uHM nprnasno cTpoj BOjHMKA rapamjcke
jeanHuue Bojcke Cpbuje (TjeHaHmeHoM je 3acTtaBy Cpbuje npoHeo majop Bna-
OaH huposuh), KOMEHTATOP KMHECKe Ternesusuvje je UCTakao BENUKU JONPUHOC
Cpba y nobeau y [ipyrom cBeTCKOM paTy U BENUKa cTpajara noj Hauuctuma, a
nocebHO y KBUCIMHLIKOj TBOpeBUHK, T3B. HOX. Mo3nB 3a yyewhe y napaam je
npusHawe Bojcum Cpbuje, ka0 OOCTOjHOM HaCNeOHWKY CraBHUX YyjeouHUTEeIb-
Cckux n ocnobogunavkmx Tpaguumnja KparbeBcke Bojcke, JyrocnoBeHcke BOjCKe Y
oTtay6uHn n HOBJ. daHac KnuHa uckasyje conuagapHOCT ca CprcKMm HapoaoM r
BOjCKOM M KpO3 AoHauuje 3a notpebe MuHuctapctea oabpaHe u Bojcke Cpbuje,
yKIby4yjyhn n nomoh HakoH kaTacTpodanHux nonnasa 2014. roguHe.

Cpnricku 2apducmu Ha lNapadu nobede y Kuvu 2015. 200uHe
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M3a wux npogedunoBanu cy BojHULM TalMKMCTaHa, kKao U TUXOOKeaHCKe
apxase BaHaTty, BeHelyene un Pycke cbenepauuje.

Ha no4yeTky napage KnuHecke HapogHe ocrnoboaunayke Bojcke Owune cy je-
OVHMLE KOMHEHWX cHara, npeasBofjeHn oknonHum 6opbeHnm Bo3unvMma, OKIon-
HUM TpaHcrnopTepuma v apyrum amunbunjckum Bo3unuma, Kao u gpyra OkrornHa
HebopbeHa Bosuna. Nybnuka u rnegaoum 6pojHUX Meaurja LUMPOM CBETa MManm
Cy NpWnuKy Aa BUAE U HajHOBUje Moaene NPOTUBTEHKOBCKMX pakeTa, CaMOXOaHY
apTurbepujy, Bo3una jypuliHmux u apyrux jeguHuua. lNocebHo mecto 3aysumana
cy bopbeHa cpencTtea 1 BO3una NPOTUBTEPOPUCTUYKMX jeanHuua.

ok cy pecmnoBane cHare KonNHeHe BOjcKe, U3Hapg Tpra netenu cy 6opbe-
HW aBUOHW.

Y HacTaBKy KOMOHe ycnegwune cy cHare 3a AejCcTBO No neTtenvuamMa n npo-
TMBpaKeTHe oabpaHe jeauHuue.

Tpehun ewanoH 4nMHUNe cy nomopcke onbpambeHe cHare ca HajHOBUjUM
NpoTMBOPOACKMM MpojekTunuMa ayror gometa. EwanoH je 6uo nogerbeH Ha He-
KONMUKO LenuHa y KojuMma cy AoMUHMparne pakeTe Koje ce Kopucte 3a AejcTBO
6pon-6poa n 3a gejcTeo ca obane no 6pogosmma.

Y 4yeTBpPTOM eLuanoHy gedurosane cy cTpaTtellke ogdpambeHe cHare ca KoH-
BEHLUMOHANHNUM pakeTama KpaTtkor gomeTa. Y cregehem nogellanoHy npegcra-
BIbEHE Cy KOHBEHLIMOHArHe pakeTe Ayror gomeTa, Mefy kojuma cy 6unu n Hosuju
MoZenu npoTneBbpoackux pakeTta. Tpehy LenuHy cauntsaBane cy KOHBEHLUMOHaIHe
pakeTe 3eMSba-3eMrba Ayror gomeTa. HajsHavajHuju geo ewwanoHa npeacraerbane
cy 6anucTnuke pakete ca HykneapHUM 1 KOHBEHUMOHanHum 6ojeBnM rnasama.

Ha napagum je npukasaHo gecetak pakeTta gyror foMeTa.

KnHeckun BOjHM CTpyYHaLm Cy BEOMa NOHOCHU Ha CBOje cHare 3a UHdopma-
TWUYKY NOAPLLKY Tpyna, na je netu ewwanoH Mo KoHuMnupaH o TUX jeauHuua.
Mehy onpemom npeAcTaBrbEH je 1 pagap 3a paHo yno3opaBawe. [ocebHy na-
XHY M3a3Bana je HajHOBMja KnHecka GecnunoTHa neTtenvua, anv n onpema u
MHOPMAaLIMOHN CUCTEMU 32 KOMaHOOBaHE jedMHULAaMa U CaBpeEMEHY Beasy.

Cnepgune cy jeaMHuue ca onNnpeMoM 3a NOrMcTUYKY noapLuky, Mehy Kojuma
caBpeMeHO ONpeMIbeH MEANLIMHCKA TUM.

3HayvajHuje Haopyxare U 80jHa ornpema

Mehy HajsHavajHMjumM opyxXjuma npukasaH je npojektun LoHrgeHr-21[
(DF-21D/CSS-5 Mod 4 - Z</X.-21D ( DF-21D/ CSS-5[E[A#R4), ca pagapckum
HaBoherwem BojeBe rmaee®. HarnaieHo je Oa je TO edmKacHO Opyxje nNpoTuB
CTpaHMX HOcCaya aBuMOHa Yy pernoHy. Peuy je o npoTtmeBbpoackoj paketu Ayror
nometa Tuna LARS (Long Range Anti-Ship Missile- K2R S3™). Y TakTnuko-
TEXHUYKMM Nodauuma nuwe fa je gomet Te pakete og 3300 go 3500 km, ook
3anagHu meaujy Hasoge da je og 1770 po 2150 km*!. Kunecku Meaujn Ty pakeTty

%9 xTTM://CNyTHUKHEBC. LIoM/MUNUTapu/20150806/1025479997 .XTMN

*% http://baike.baidu.com/subview/10362930/10533149.htm

41 http://www.globalmil.com/Military/News/China/2010/1114/271.html - Range Confusion §+72;& &
The unclassified ranges of Chinese DF-21 versions published by the U.S. intelligence community
are 1,770+ km (1,100+ miles) for the two nuclear versions (DF-21, CSS-5 Mod 1; and DF-21A,
CSS-5 Mod 2). The DF-21A appears to have an extended range of 2,150 km. The dual-capable
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Ha3WBajy ,MPeBo3HMK youua”. Cama paketa uspaheHa je y yetvpm Bepavje Z</X-21
(CSS-5 Mod-1), ZxX-21A (CSS-5 Mod-2), ZX-21C (CSS-5 Mod-3) n %= X-21D
(CSS-5 Mod-4), a moxe ga Hocu OBe GojeBe rnaBe, Koje Mory 6uTtn u nykweHe
KMaCcU4YHUM 1 HYKIeapHUM ekcnnoaneom™. PakeTe oBor Mogena noyerne cy Aa ce
TecTupajy jow 1985. rognHe, anu cy ce AeTarbHuUjM Npukasu nodenu nojasromeatu
y BojHOj nuTepatypu 2010. roguHe, kafa cy nsassarne nNocebHy naxmwy 3anagHux
BOjHMX aHanuTuyapa. HapasHo, cBpxa aHanusa 6una je ga ce nNpoLeHn KONUKo Te
pakeTe MoOry Oa yrpoxasajy 3anajHe TUXOOKeaHCke MOMOpPCKe BOjHE cHare .
Haesoan ce ga je npeumsHocT norahawa uurbeea 200-300 M u ga ce mMoxe
KOpUCTUTM caMO 3a cTpaTelka gejctea. Mehytum, kacHuju nogaumn kasyjy ga
pakeTa nma gBa cuctema 3a Hasofewe, jedaH pagapcku, a Apyrm ONTUYKK, LITO
omoryhaBa npeLu3Huje norafhawe Uureesa Ha Boau. To 3HauM Aa norojak jeaHe
TaKBe pakeTe MOXe Aa noTonu BenuK 6pon mnu Hocad aBuoHa. PakeTta uma
OBOCTENeHn MOTOP Ha YBPCTO ropuBo . 3a Be3y ce KOPWUCTU HajcaBpeMeHuja
€IleKTPOHCKa onpema, OTNopHa Ha OMeTake 1 AejCTBa NyriCHOT opyXja.

Protivbrodska raketa DF-21C na pokretnoj platformi, za koju se naglasava
da je namenjena za dejstvo po protivnickim nosacima aviona

Lconventional” DF-21C has a maximum range of 1,770 km, and the yet-to-be-deployed DF-21D
anti-ship missile has a shorter range of 1,450+ km. Private publications frequently credit the DF-21D
with a much longer range (CSBA: 2,150 km; sinodefence.com: 3,000 km).

“2 http://mil.eastday.com/m/20100608/u1a5249689.html

“3 http://war.163.com/10/0608/09/68L7A0G700011MTO.htmi?f=jsearch

4 http://mil.huangiu.com/observation/2013-12/4676469.html
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Takohe, y 3anagHoj wtamnun HaBoguo ce nogatak us 2010. roguHe ga Ku-
Ha HajsepoBaTHuje nma 60 o 80 TakBMX pakeTa n ga cy pacrnopeheHe y cegam
pakeTHuX 6puraga Opyror apTurbepujckor kopnyca.

3a pakety mogen [oHrdpenr-21[ (LCC-5 moa-4) Hanomukse ce Aa je nocta-
BIfbE€HA Ha HajHOBWMjKU MOAEN MaHeBapCKOr BO3USia Ha KojeM ce Hanasun n TepMu-
Han ca cuctemom Haeohewa. To je, Harnawaea ce, nNpea jeauHCTBEHa BapuvjaHTa
y cBeTy MobunHe nnatdopmMe ca NaHCepoM pakeTe U CUCTEMOM HaBofeksa.

Y komeHTapuma ce HaBoau 1 To Aa je Kuna jow 2010. roaMHe passuna Kp-
ctapehe n npoTuBcaTennTcke pakeTe, 3a Koje ce Bepyje Aa nmajy 6p3vHy necet
nyTta Behy og 6p3uHe 3ByKa.

KuHa nocepyje n MHTEPKOHTUHETHanNHy Ganuctuuky pakeTy [oHrdeHr-41
(DF-41) Z=Xl-41, koja je cacTaBHu [€0 HajHaNPeAHUjUX cUcTeMa CTpaTeLlkor Hy-
KrneapHOr pakeTHOr cuctema Te 3emrbe. Ped je 0 pakeTn ca TpocTeneHMM MOTOPOM,
KojuM nocTuke mMakcumanHu gomet o 14.000 kM. YnpaBrbadku cUcTemM pakete Mo-
e Ja Kopuryje nytawy, a KOpUCTU Ce M padyyHap ca CUCTEMOM 3a MHepuujanHo
ynpaerbame 1 HaBofhene. Trme ce 06e3befyje BUCoka Ta4yHOCT norahaka LnrbeBsa.

OKronHo-mexaHuU308aHe CHaze

HapaBHO, ka0 M Ha CBMM napajama OKMOMHO-MeXaHW30BaHW eLlanoH
npeacTaBrbanu cy TEHKOBU M amchubuicka Ro3una. Ha veny cy 6unu HajHoBMjU
mofienm TeHka (Type-99A2 - f&FRPE99A2) Koju je pasBujeH ycaBplUaBaHeM
TeHka 3T3-98 3a KOju je HarnmaweHo fa je oknonHo 6opbeHo Bo3urno Tpehe
reHepauuje. YcaBpLueHa je 1 ocaBpeMereHa KOHCTPYKLMja, OKMONHa 3aluTuTa,
nosehaHa BaTpeHa Moh, a yHanpeheHu cy aurmTanHoM TEXHOSOMMjOM CUCTEMM
BE3e, Kao N KOMMNOHEHTE 3a ocMaTpake N yovyaBaha UnrbeBa, O4HOCHO HaBohe-
e BaTpe. TOKOM Napage Cnukep je Harnawwasao ga cy cBu cuctemm yHanpehe-
HU COPUCTULMPAHOM ENEKTPOHUKOM M caBpemMeHuM ypehajuma. TeHk je pa3su-
jeH y ,MHctutyTy 201, npoTtoTnn je n3paheH y ,®abpuun 617" n3 KoH3opumjyma
»,HopuHko” (Norinco), roe ce HacTaBuna cepujcka npou3soAwa. [lpema kuHe-
CKMUM n3BopuMa npousseneHo je oko 600 oBux TeHkoBa y BapujaHTama A1 n A2.

WNako je HacTao Ha ocHoBu T-72M, KMHECKU CTPYYHsALU M3MEHWUIN CY KOH-
CTpyKUMjy, Na ce moxe pehu Kako je 0BO NOTMYHO HOBM TEHK KOjU je HacTao Kao
nnog paseoja goMahux cTpy4dhaka. Y HeMy cy cnojeHa cBa gobpa MCKycTBa, a
n TexHonoruje Nctoka n 3anaga.

TeHk 3T3-99 je HaopyxaH Tonom 3TIM98 125 mm, ca rmaTkom LeBu. Ton je
uspaheH y gomahum cpabprkama of OTMOPHOr Yenuka meToaom cpeToBara
(nop, BUCOKMM MpuTuckoM). MNMpemMa KMHeckMM M3BOpMMA, BUCOK NpUTucak 6apyt-
HUX racoBa y LeBu n3bauyje npojektun Behum noyetHum 6p3nHama 3a 30 oacto
O ApYyrux TonoBa Tor kanubpa. CrneuuvjanHum TexHMkama LeB je uBpwha n oT-
nopHuja Ha Bubpaumje 1 caBvjarse Npu rahamy y NOKPeTy. YjeaHo je T3B. XXUBOT
uesn nosehaH ca 350 Ha 700 npojektnna. Ton je ucnutmneaH y ase ase. Y np-
BOj je ncnarbeHo 200 npojektuna, a y apyroj 760, kako 6u ce nocTUrnn BanuaHu
pesynTaTi Noy3naHoCTU U U3gpXxrbnBocTu. bpsnHa nam6e je 8 npojekTnna/muH
Yy ayTOMaTCKOM pexumMy unm 1—2 ako ce Ton nyHu py4vHo.

45 http://chinaexaminer.bayvoice.net/gb/truth/2015/10/04/178544.htm
Bt RFEZEN—5 | TREIEEEHRSE X html
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IS el oig

Kunecku meHk 3T3-99

Bop6eHn koMMneT YnMHe Tpy BPCTE MpojekTurna — TpeHyTHo-doyracHa rpaHa-
Ta pas3opHO MapyvagHor AejcTea, NaHUUpHO 1 NoTKanMbapHo 3pHo. M3 ueBun mo-
e [a ce naHcupa 1 niacepcky BofjeHa NpOTMBOKITONHA pakeTa pa3BujeHa Mo nu-
ueHuu pyckor Pednekca. KuHecku notkannbapHu neHeTpatopu uspaheHu cy og
Tewkumx metana (W,Fe n CU, nnn W,Fe un Ni).

MouyeTHa 6p3uHa npojektnna usHocu 1780 m/cek, a npobuja oknon aebrbuHe
oA 850 mm, noa yrnom 90 cteneHu, Ha 2000 meTtapa. dpyrv TN npojektuna og ocu-
poMalleHor ypaHujyma nma npobojHocT og 960 mm PXA yenuvka nog nctMm ycro-
BMMa. HapaBHo, nogaum ce pasnukyjy, nocebHo 360or Tora LUTo ce OBa MyHuLUMja Ta-
kohe ycaspllaBa u npunarofasa caBpeMeHVWM YCrOBUMa Ha NPETNOCTaBIbEHOM
dpoHTy. NHave, o camom TeHky 3T3-99A2 Huje caonwTEHO MHOIMO 3BaHWYHWUX MO-
JaTtaka HM TOKOM napaje H1 y Meaujuma Koju cy npatunu Ty MaHndecrauujy.

TeHk 3T3-99A onpemrbeH je Typb6o-gm3sen motopom ca 1500 KOHCKMX CHa-
ra, ca MHTErpMcaHum XxvapayrnvykiuM MexXaHW4YkuM Merbadem. oborbwaH je u
OKJI0M; TO je jeOuHN TEHK Ha CBETY ca u3y3eTHo aebenvm oknonom kyrnorne. Ha
npeaHeM Kpajy TeHka yrpaheH je u gogaTHu oknorn.

Y TeHk cy yrpahieHn caBpemeHn cuctemu 3a yrnpasrbarke BaTpom Mogern-99A
koju 06e36ehyjy u ayTOHOMHO OTBapare BaTpe No youeHuM LiurbesmumMa. OBaj TeHK
je paBHOMpaBHO, Y MHOLUTBY OPYrUX, y4ECTBOBAO Ha TEHKOBCKOM TakMuyewy y Py-
cmjn 2015. roamHe. 3a TO OKIMOMHO 60PBEHO BO3MITO Kaxy Aa MMa Haj0orbe TpU KoM-
MOHEHTE CBAaKOr TeHKa: MOOWUIMHOCT, 3alTUTy 1 BaTpeHy Moh, LITO ra YnHe HajkBa-
NUTETHUjUM CaBPEMEHNM OKMOMNHUM 6op6GeHM BO3MIMOM CBETCKE Krace.

Mopen npeacTaBrbakba TEHKa y elanoHy cy 6unu u amMdubnjckn OKMOMHM
TpaHcnopTepu, Mely kojuma jesaH HajHoeuju Mopen 36[0-04 (F & E BEER)®
n3 cactaBa 42 KOMHeHe MexaHu3oBaHe auBuanje. lNewaamjcko 6opbeHo BO3WIO

“8 http://baike.baidu.com/view/6083029.htm
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36[-04 4yvHe wacuja Ha ryceHuuama Kojy cy pasBuinn KUHECKU BOJHU MHXeHsepu. Y
wacwjy je yrpaheH npeaHy MOTOpP, HOCK KyNomny ca HaopyXawewMm, a y 3aaHhem aeny
je npocTop 3a cefam BojHMKA. Teno wacuje n3paheHo je og nerype anymuHujyma,
300r 4yera je Bo3uno nakwe. lNpedrwun yrao Harvba Lacuvje je BEnWKK, LUTO OBOM
OKIOMHOM BO3uUIy newaavje aaje aodap 6anmctnykm obnuk. Kapocepuja je BUcoka,
na je BO3MIO ONPEMIbEHO BEMNMKUM aMopTM3epuma. 3a KpeTake Nno Boau Kopucrte
ce [Ba MOTOpa ca BOAEHMM Mria3oM Mnpu JHY 3aatux Bpata.

Amepubujcko eosuno newaduje 36/]-04

Ha kynonu ce Hanasu Ton kanubpa 100 mm 1 aytomaTckm Ton kanndpa 30 mm.
C neBe cTpaHe Tona CrperHyT je mMuTparbe3 kanubpa 7,62 mm. OBo 6opbeHo
BO3MMO NeLlajmje Hacneaurno je KapakTepucTuke n obnmk NnpeTxogHnx moaena.
BouHe cTpaHe cy BepTukanHe, a no3aaum cy BpaTta 3a yrnasak Yy NyTHUYKW Npo-
ctop. MoTop, koju je yrpaheH Ha npeawoj CTpaHu Bo3una, NPeHOCK MOrOHCKY
CHary Ha 3agte TO4KOoBe Koju nokpehy ryceHuue. KomaHaup Boauna v HuULaH-
vja cy y Kynomu, a Bo3ad y npegsemM Aeny Bo3una, Mano ucnpeg u ¢ nese
ctpaHe kynone. OTBOpM 3a Nocafy NOKPUBEHM Cy MOKMONLUMMA Ha Kojuma cy Tpu
nepuckona. Ca cTpaHe BO3una Hanase ce OTBOPWU 3a ocMaTpamse.

Mpounseohay: NORINCO China North Industries Corp.

Tun: OknonHo 6op6eHo BO3uo

KAPAKTEPUCTUYHM NMOJALM BpegHocT
Mocapa 2
Bpoj BojHMKa Koje NpeBo3n 7
Maca (kr) 21500
LyxuHa (MM) 7520
LvpuHa (MMm) 3300
BucuHa (Mm) 2530
KnupeHc (Mm) 450
Makc. 6p3uHa Ha nyTy (km/4ac) 70
Makc. 6p3unHa Ha Boam (km/4yac) 13
OnepaTtuBHU AOMET (KM) 400
[Mpenasu poB gyxuHe (Mm) 2500
Casnahyje npenpeke BUCUHE (MM) 750
CHara moTopa (Kc) 450
Bpoj komapga y OC 500

269

SAVREMENO NAORUZANJE | VOJNA OPREMA / MODERN WEAPONS AND MILITARY EQUIPMENT, pp. 224—283



VOJNOTEHNICKI GLASNIK / MILITARY TECHNICAL COURIER, 2015., Vol. LXIII, No. 4

Op ocTanor Haopyxana 1 onpemMe ca obe cTpaHe Tona, Ha NpeaH0j CTpa-
HW Kynone Hanase ce KOMMMeTn o4 No Tpu naHcepa QUMHNUX rpaHara.

Paamak namehy wect To4ykoBa omoryhyje ypaBHOTEXEH XO4 CaMux ryce-
HWYHMX YnaHaka, a o4 AejcTBa MPOTUBOKIOMNHMX rpaHaTta ryceHvue Wiute nna-
CTU4YHe Tpake. 3a NOroHcKe TOYKOBE KPaKTEPUCTUYHO je Aa cy Apyrv n Tpehn He-
WTO BNMXM of, ocTanmx.

OBO OKIOMHO BO3WIO ce KopucTu y 6opbu 3ajeqHO ca TEHKOBMMA KOju ce
kpehy y npBoj 60p6eHOj NMUHMjK 1 KBUXOB TON HUje NpeaBuheH 3a AejcTBO NPOTMB
Tpehe reHepauuje TEHKOBA.

Y jeavHnum Koja je npeacTassbana cHare 3a NpoTMBBa3gyXOMNMoOBHY 3aLTu-
Ty TPYNHUX CHara 1 3HavajHux objekaTa no AyOGMHU TepuTopuje Hanaswumnm cy ce
N caMoxodHu npoTuBaBmoHcku Tonosu 35 mm 3CY ,Cheetah-1A2” ca Tonosuma
o3Hake TCAMTO35 mm. lMpousseneHn cy No HEMaYKoj NULEHUM U UMaAjy Ha3nB
lenapa-1A2. OBo camoxodHO NPOTUBaBMOHCKO 6opOGeHo BO3MIO MpoaaTto je u
Opasunckum opyxxaHum cHarama. [NpegsuheHo je aa ce, HaKOH TecTupara, OBO
CamMOXOLHO Haopyxake yBefe Yy 11 npoTMBaBMOHCKMX OaTepuja. Hamepa je ga
ce TUMe MOCTUrHe CIojeBUTOCT oabpaHe o 6opbeHnx aejctaBa M3 BasgyLUHOT
npocTopa.

W =

Rp LM aE

Cucmem nipomueokronHux pakema ,LipeeHa cmpena 10” HaopyxaH HosuMm modenuma
rpojekmuna, NocmaesrbeH Ha wacujy newadujckoe oknornHoe go3una 365/]-04A

HoBuHy y opyxjuma 3a NpoTUBaBMOHCKY oa0paHy NpeAcTaBibao je CaMOXOA-
HM cuctem 3a ogbpaHy oA AejcTaBa M3 BasgyLUHOr npocTtopa ,LlpBeHa 3actaBa-
6A” HQ-6A (Z11H6A), kpaTKkor AomeTa. PeyeHo je aa je To Beoma epuKacHo HOBO
opyXje 3a 3alWTUTy apTureepuje og Hanaga us sasgyLuHor npoctopa. OBaj cuctem
pa3BUjeH je Kao A4e0 MopoauLe KUHECKMX NMPOTMBABMOHCKMX opyxja J1A-60/J1-

270



10/XK-6/6[/64/H3-10. LlenokynHn cuctem cacTtoju ce O YeTMpu KaMuoHa ca pa-
Japvuma (npeTpaxuBadku/ocMaTpadkm pagap/3a npahewe uurbea/ pagap 3a
yrnpaerbate HanagHuMm [ejCTBUMa), jedaH KaMMOH HOCU reHepaTope 3a Hanaja-
K€, a Ha jeQHOM Ce Harase gusanuue 3a noctaBrbake paketa Ha naHcepe. Cama
pakeTa OMPEKTHO je nseedeHa ua sepauje MNJ1-11 Basgyx-Basgyx. CUCTEM HanUKy-
je, kaxe 3anagHa LWTamna, Ha uTanujaHck1 ,Aspida” koju naHcmpa pakeTe 13 KOH-
TejHepa. KuHeckun cuctem HQ-6 kopuctu wuHe. MNpojektun nma macy 600 kr, ay-
XuHe je 5,99 M, npeynuk 134 mm, pacnoH kpuna 1,23 m, a netn 6pavHom of 1 ma-
xa. MakcnmanHa 6p3vHa neta je 150 meTapa y cekyHau, MakCMMariHo npeonTe-
pehere npu MmaHeBpucawy 5 r, a npeunsHocT gejctea 5 oo 40 meTtapa.

o I aE

CamoxodHU mornoscku cucmem 3a rnpomuspakemHy o0bpaHy
~LipeeHa 3acmaea-6A” HQ-6A

Y KOnoHu 60pbeHMX BO3MMa Hanasuo A 1 NNOTURTAHKOBCKUM CAMOXOLHM
cuctem ,upseHa ctpena” (Red Arrovs 10 £15i510) HaopyxaH HOBUM MoZenvma
npojekTuna, nocTaerbeH Ha wacujy ZBD-04A (F EfF BEBEF}) newaaujckor
6opb6eHor Bo3nna. Ha Bo3uno je yrpaheHo ocam pakeTux KOHTejHepa MU OMTUYKM
HanpeaHu HuwaHcku ypehaju. PakeTe ce HaBoge nomohy chneuumjanHor BnakHa u
nHdpaLpBEHOr CBETIIOCHOI CHOMA KOjuM ce o3padvaBa Uurb. Cuctem onTuykor
npahewa omoryhaea da ce AejCcTByje M MO LUMIbEBMMA KOjU CY CKPUBEHW K3a
OnmHe macke. PakeTta netm HagsydHom 6p3vHom 10 nyta Behom of Gp3unHe
3Byka. EcpexktuBaH gomet je 10 kunomatapa. Moxe ce KOpUCTUTU 3a LEjCTBO
NMPOTUB CBMX BPCTa OKIOMHMX GOpOeHux BO3wMa, XenukontTepa M HEKUX jako
yTBphHeHnx unrbesa. 3a 0Baj pakeTHU CUCTEM Kaxy Aa noceyje Beoma Hanpea-
He 6opbeHe nepdopmaHce 1 36or Tora je pacnopefeH y mexaHu3oBaHe OUBU3N-
je, roe je HameweH fa noAapxaBa TeHKOBe M newaaujcka 6opbeHa Bosuna y
6opbn. HaBoan ce ga oBakBy BPCTY MPOTMBOKIOMNHMX CpeAcTaBa jow yBeK He
nocenyjy Hu opyxane cHare CALl n Pycuje.
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Op apturbepumjckmx knacuyHux opyha y napagHom ctpojy BuheHa je da-
Munuja camoxogHux xayéuua NJi3-05, kanubpa 155 mm. 3a 10 opyhe Harnawe-
HO je Aa npencTaBrba KMYMY KOMHEHe BOjcke, a NPBWU NYT NPeAcCTaBSbEHO je Ha
napagn 2009. rogmHe. Kao MyHULMjy KOPUCTU BULLEHAMEHCKE UMIUHAPUYHE
rpaHate. Ca knacu4yHom rpaHaTtom gomert je o 30 kv, a HOBOpasBMjeHa pakeTa
NpoAY>XeHOr IOMEeTa Ca PaKETHUM MyHeeM MOXe [a ce Ucnanu u Ha JarbuHy
Behy og 60 km. CaonwTeHo je Aa ce passuja nNpojekTun koju he mohu ga ce mns-
6aum n Ha pgaremHy of 100 km. Mpy TOMe ce KOPUCTM caTeNUTCKU HaBUraLMOHU
cuctem HaBohewa. TayHocT norafjawa usHocu go 20 metapa. Ca Bo3una ca
xaybuuama MJ13-05 onpemrbeHa cy caTenMTCKMM HaBUTauuoOHUM CUCTEMOM ca
OUrMTanHuMm nnadweTtama. Y wux je yrpaheH n HajHOBUjU Moaesn apTurbepujckor
KOMYHUKaLMOHOr cucTtema, koju obesbefyje 6p30 oTBapawe BaTpe npu noap-
LULIX OKITOMHO-MEeXaHU30BaHuX jeamHuLa Tokom 6opbeHnx aejctasa.

KuHecka camoxo0Ha xaybuua [1/13-05 kanubpa 155 mm

Pa3Boj oBor apTurbepujckor opyha noyeo je jow 1996. roguHe, a xaybuua je
npounssegeHa 2005. n HakoH 3aBpLUEHOr ONUTOBaKkA yBeAeHa Y HaopyXare Ku-
HeCKUX apTUrbepujckux jeauHuua. YkynHa maca nsHocu 35 ToHa, gyradka je 11,60 m,
wupoka 3,55 M, a nocagy caunkwaBajy YyeTupu BojHUKa. OCHOBHO OpyXje je Ton
155 MM, a cekyHOapHO MUTparbes.

Op octanmx KOMMOHEHTM xaybuua MMa CUCTEM 3a ayTOMaTCKO NyHene
2L1-19 koju obesbehyje aa ce ucnanu 8 npojektuna y MuHyTu. HoBmjum moam-
dukaumnjama obesbeheHo je aa 6p3nHa narbbe nsHocn 10—12 rpaHata/MuH.
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Y Bosuno je yrpaheH Ba3sgylwHo xnaheHu Typ6o-ansen moTtop 8B150 of
800 korsckmx cHara. OgHoc cHare n Mmace usHocu 22,85 KC/toHa. Mima Top3noHu
c/UCTeM Bellawa. YKynHu 6opbenn pagumjyc je 550 km, npun 6p3nHn o 55 km/yac.
Ton 155 mm npounsBeaeH je 2005. rognHe.

KoHcTpykumja Tena camoxogHor Bo3ura M Kynorna HauMkbeHn Cy o 3aBape-
HOT YernuvKa U YMHe BeoMa YBPCT OKIIOMN, KOju MOXE Aa U3OpXu AejcTBO NpobojHor
3pHa kanubpa 14,5mMm ucnaroeHo ca garbuHe 100 M, kKao 1 ga M3gpXuM OejCTBO
CBe BPCTE NaHuMpHe MyHuuuje kannbpa 7,62mMM. C yHyTpallke cTpaHe oknon je
OjayaH keBnapom. Boauno je, Takohe, onpeMrbeHo ca Tpy CUCTEMA KOju LUTUTE O
HyKrneapHUX 1 OMOXeMMjCKUX AejcTaBa, MMa NPOTMBMOXapHW KOMMIET Koju peary-
je Ha nojaBy BaTpe Yy BpemeHy og 0,2 cekyHae. Ha Bo3uny cy cuctem 3a ogbpany
of, ponasehux NpOTUBTEHKOBCKMX pakeTa U flaHCcepu NpojekTuna 3a 3agMmrbaBa-
He. Ha oknon ce MoXe MOHTMPATU N CUCTEM KOHTEjHEPA 3a aKTUBHY MPOTMBpPA-
keTHy 3awTnty. CBe TOo 06e3behyje BUCOKY CTONy npexuBrbaBakwa osor opyha y
6opbu. O6GjaerbeH je n nogaTak aa je oo 2013. roanHe KnHecka HapogHa apMuja
nmana y cBoM Haopyxany oko 300 camoxoagHmx xaybuua MJ130-5.

BuweuesHu bayay pakema ,Cmpaxap BC-64"

Ha napagu je npogedunosano u Buwe MoAena BuweLeBHMX baliaua na-
keta. Mehy 3anaxeHum 6uo je mogen ,cTpaxap BC-64" (Gardijan -64 121-64)
gyror goMmeTa ca nNpojekTunnumMa 3a NpeuunsHo gejcTeo, Mefhy kojuma cy 1 npoTme-
6poacke pakete. OBaj cuctem pasBujeH je y VIHCTUTYTY 3a Ba3AyXOMnsoBHY Hay-
Ky 1 TexHomnorujy, kao cepuja cnmdyHmx opyha tuna BC cepuja. Y HoBujoM moge-
numa kopuctn ce uHepuujanHo/ITIC n HaBohewe nomohy LIMpOKONojacHMX na-
CUBHUX pagapa. Takas BULLELEBHN pakeTHU CUCTEM HaMeHEH je 3a AejCTBO Mo
NMPOTUBHUYKMM KOMAHOHUM LIEHTPMMa, CKNaguwTUMa, pakeTHUM U apTuibepuj-
CKMM nonoxajuma, aepoapomMumma, paTHMM MHCTanauuvjama u noroHMMma BojHEe
NHAyCcTpUWje, anv 1 No 3HayajHUM TaykacTuM unrbesmMa. Y obanHom nojacy mo-
Xe ce KOpMCTUTK 3a AejCTBO No NAOBHUM 06jekTnmMa.
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Kpajiu gomeT paketa osor cuctema je 280 km. MpeyvHuk npojektvna je 300 mm,
a y 60jeBOj rmaBu je CMCTEM 3a KOHTPOISTy nMapameTapa fieTa y ocaMm CMepoBa.
Bpeme npunpeme cuctema 3a gejcteo je 8—9 MyHyTa, a HaKoH AejcTBa nokpeTaH
je 3a HekonMKo MUHyTa. PakeTa nma 60jeBy rnmaBy Yy Kojy MOry fa ce CMeCTe U Ka-
ceTHe 6ombe nnm o 200 Kr KnacuMYHOr eKCcnsio3nBa BUCOKe pa3opHe Mohu. JegHa
of Hajuewhe kopuwheHux GojeBux rnaea je paketa mogen WUJ-83 ca 180 «r, go-
mMeTa 280 kM. Ha Teny pakete Hanase ce kpuna koja omoryhyjy npeumsHocT gej-
ctBa. MoTop ce MOxe KOHTponvcaTy TOkoM feTa. 3a HaBoferwe MMa COMCTBEHU
MHCC cucrem koju kopuctu I'MC n NMOHACC nogatke. Kopuwhene Tor cuctema
omoryhaBa ga ce BepoBaTHoha rpeulke cmamwn 0o 30 metapa. MehyTtum, HaBohe-
Hem nomohy panapa 06e3benyje ce TayHoCT norahawa y pagujycy 10 M, Ha ga-
rbuHYM of 2807, Mehy nogaumma o Tom opyhy HaBoau ce Aa je BeoMma emKkacHo
n 3a gejcTBo y ypbaHum gejctBuma 360r cBoje NpeLms3HoCcTM n MoryhHOCTM camo-
nogeluaBara NyTarwe npema npegeduHMcaHM nogauuma o Uniby.

KnuHecka Bojcka nocefyje M BULLIEHAaMEHCKe BuLleueBHe Gauade pakeTa
BC-1, BC-1Bb, BC-2 npe4Huka n go 600 mm.

JeoHo of TMX BMLIELLEBHNX CaMOXOAHUX Oalada pakeTa npeacTaBrbeHO je
n 2015. roguHe Ha cajmy Haopyxara y Aby [Jabujy, rae cy nocebHO mMecTo 3ay-
3umane pakete mogena AP-3, npomepa 300 mm 1 370 mm. Bosuno Hocn 12 unn
10 komaga. [lomeT Tux paketa je, Takone, 280 kM. Y ©ojeBy rnmaBy Moxe ce cMe-
CTUTW noptabn npoTMBOKIONHA HeBohjeHa MyHuUMja, Kao 1 T3B. NPOTMBMNEPCO-
HanHe MuHe 3a Ynwhewe MUHCKUX Norba . [JoMeT pakeTa ca TakBUM MyH-EHEM
je 140 km, a onpemrbeHe cy ca MIC n nHepumjanHum cMcTtemMom HaBofhema.

KuHecka 6ecriunnomHa nemesnuya

KuHecka 6ecnunoTtHa netenuua ,Tsaihun-5" (Caihong-5 nnn CH-5 F4I-5 —
npeeBogM ce M kao ,gyra — rainbow”) cnyxu 3a cTpaTervjcka ussuharwa u
koHTpony Teputopuje. O6GjaBrbeHO je Aa je NpBO TecTuUpaHa y NpoBuHUMjK [MaH-
Cy Ha ceBepo3anagy 3emrbe 1 aa je net tpajao 20 MuHyTa.

KuHnecka 6ecriuriomHa nemenuua ,0yza-5" (Caihong-5 unu CH-5)

“7 http://bbs.tiexue.net/post2_9149058 1.html
4 http://www.defenceweb.co.zalindex.php?option=com_content&view=article&id=40814:a-bo-
ot-that-protects-against-ant-personnel-mines&catid=50:Land&ltemid=105
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PacnoH kpuna Te netenuue je 20 meTtapa, npema HajHOBMjUM nojaumma
MoXe da neTtun y Basgyxy go 30 catu, a gomerT joj je oko 5.000 km.

MakcumanHa noneTtHa maca netenuue je Tpu ToHe. Onpema u ypehaju Te-
wkn cy 900 kunorpama. 3a netenuuy ce kaxe Aa, nopeg nssuhara, Moxe aa
n3soam bopbeHa gejctBa Ha TNy, anu 1 Hanage Ha UWIbEBE Ha CPeaHuM U HU-
CKUM BMCMHama.

lMpema u3BewTajma upaHcke LLITaMI'Ie,4é)Ba netenvua je kopuwheHa Ha
npocTopy Te ApXaBe, MPOTMB cHara T3B. ISIS™, Tako Aa cy keHa TakTU4Ko-TeX-
HW4YKa CBOjCTBa NpoBepeHa y 6opbeHnm gejctemuma.

MpeTxogHa Bep3nja Te netenuue LIX-4 pasBujeHa je u npoussedeHa nop
Hag3opoMm KuHecke Koprnopauuvje 3a Ba3gyxOmnsfoBHY HayKy W TEeXHOSorujy
(Casc), a weHuM ycaBpluaBaweM fobuvjeHa je netenuua LIX-5. Oa 6ecnunot-
Ha neTenuua MoXxe Aa HOocu Haopyxarwe mace o 350 kunorpama, ykrbyudyjyhu
nacepcku-BohjeHe pakeTe Basayx-3emrba ,Lan Jian 7" Li® Jlan 7 (nnasa cTpe-
nuua 7), nacepckn HaBoheHe npojektune TIF100/MHC u ITIC BoheHe GombGe.
Mopen Tora, MoXxe ce HaopyXaTu NMPOTUBTEHKOBCKMM pakeTama AP-1/XJ-10.
MpeaBuheHa je ynoTpeba ca BeNMKMX BUCUHA Ha KOMHY U Mopy, a 6opbeHo aej-
CTBO MOXe Aa peanuayje ca BucuHe of 5.000 metapa. becnunotHa netenuua
LIX-5 uma enekTpo-onTu4ke CEeH30pe Yy Kyrnonu koja ce yBrayv TOKOM neTa.

JleTenmuom ce ynpaBrba Npeko T3B. AaTanvHKa ca KOHTPOMHe cTaHuue. Y
KOHTPOIHOj CTaHWUUM cy ABa onepartepa. 3a koHTpony neta, nopes NMOHACC u
IMC cnctema KopucTe ce U caTennTcke KOMyHuKauuje.

Hebo nyHo aguoHa

BasayxonnoBHW eLlanoHu

EwanoH 6opbeHux n HebopbeHnx aBrMoHa, Koju je nporneTeo usHazg Tpra
TjaHHaHMeH, NpeBOAMMM CY T3B. KMHECKE feTenuue 3a paHo ynosopasakse,
ynpaBrbawe 6opOeHnM fejcTaBuma M KOHTPOSY Yy BasgylHOM MpPOCTOpy.
Cnepehun pgeo ewanoHa cauyvkaBany Cy aBUMOHW 3a naTponupakbe u3Hag
NMOMOPCKNX MPOCTpaHCcTaBa, 3atnm 6ombapaepckun nogellanoH u netenuvue
3a cHabpeBake ropvBoM Yy BasfylHOM npoctopy. CBoOjUM peckuM 3BYKOM
Hebom cy npeneTtena u ABa nogellanoHa 6opbeHe aBuvjaunje — netenuvue
koje yanehy ca Hocaya aBuMoHa 1 NOAELIAanoH KUHECKMX XenvKonTepa.

HakoH npeneTa 3a bMMa je NyLuTeHo ceaam xurbaga ronybosa mupa.

Heb6o Hap Tprom TjaHaHMmeH npeneTeno je Buwe dopmaLlmja 6pojHux Bop-
6eHnx aBuoHa. Hajnpe cy npeactasrbeHn KJ-200 netenuvua ca cuctemvma 3a
paHo yrno3opaBare 1 KOHTPOMY Ba3fyLUHOr MPOCTOpa y NpaThy pagapckor aBu-
OHa KOjY j€ YjeaHo v komMaHaHw ueHTap W-8J n pagapckor aeuoHa U-9J6%.

“9 http://thediplomat.com/2015/10/revealed-chinese-killer-drones-in-iraq/
%0 http://www.weixinyidu.com/n_2079775
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®dopmayuja KUHECKUX agUOHa 3a paHo yro3opasarbe

Y HacTaBKy Ba3ayxOMnJIOBHOr ellanoHa npeacTaBibeHn cy bombapaepu B-6
n weroea noborbliaHa Bep3uja B-6K, kao jeaHo op HajsHauajHUjUX cTpaTeLLKnx
opyxja KuHe. MNpaturo ux je noborbluann Mogen aBmoHa X-6K, ca Typ6omnasHum
moTopoM. Ta neTenuua, Koja uMa nocagy of Tpu NUIoTa, MOXe HOCUTK 0 Ye-
TMpKU KpcTapehe pakeTe, a keH 6opbeHn paaunjyc nsHocu Buwe og 2000 kuno-
MeTapa. HoBuja Bep3vja Moxe ga Hocu [0 WecT kpcTapehux paketa, 6opbeHu

pagunjyc nsHocu 4000 kunomeTtapa 1

OMpeMIbEH je CaBpeMeHOM OnMpeMoMm Koja

nogwxe ey ykynHy 6opbeny ecmkacHocT. Mopen HOBUX MOTOpa Ha NeTenmum
B-6K ycaBplieH je pagap 3a ynpaBrbake BaTpOM M CaBPEMEHWjOM Bep3ujoM
ypehaja 3a caTenutckuM HaBuraumoHu cuctem. Takohe, obesbefeHa je n care-

NIUTCKa KOMyHMKauuja.

Kunecku ABAKC KJ-2000

BuheHo camo 12 oacto
cTapwvije TeXHUKe

KuHeckn meamju cy caoniitu-
N1 fa je Ha napagu npeacTaBrbeHa
HajHoBMja bopbeHa TexHuKa 1 Hao-
pyXate 1 fa je y4ectBoBano camo
12 ogcto Beh BuheHux cTapumjux 6op-
BeHnx cuctema, onpeme, opyha wu

opyxja.

Kuneckn ABAKC, aBuOH 3a ocma-
Tpahe, Bohewe bopbeHux gejctasa, Ha-
Bohewe N KOMaHOoBawe BOjHVMM CHa-
rama y BasaywHom npoctopy KJ-2000,
3a Koju Cy MHOMM Ha 3anagy rosopunu ga
je konuja pyckor UI1-76, nmao je ceoje
3anakeHo MeCTO Ha KMHeCKOM Heby, mehy
ocTanum 6opbeHnUM 1 TPaHCMOPTHUM fie-
Tenuuama.

Mehytum, kaga ce aHanusupajy
CMOCOBHOCTM M TaKTUYKO-TEXHWUYKE Ka-
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pakTepUCTMKE TOI aBMOHAa 3a paHO ynosopaBake, KOHTpony Heba u yrnpasrbamwe
6opbeHum fejcTBMMA y BasayLWHOM npocTopy, Aobuja ce cacBum apyra cnuka.
Ta netenuua nocenyje pagape paHor ynosopasaka Yy paHry HajcaBpeMeHmjux
ceH3opckux ypehaja Te BpcTte y cBeTy. Hanme, y Kynonun nsHag netenvue cme-
LWITEeHa Cy TpW pagapa Benvkor JoMeTa, BeoMma npeumsHe geTekumje, cnocobHa
Aa pasnukyjy 6pojHe dpuHece mehy uurbesnma y BasgyLLHOM NPOCTOPY 1 Beoma
jeaHocTaBHa 3a kopuwhene. KnuHa je, cBojeBpeMeHo, KopucTuna mMmoaudukosa-
He TpaHcnopTHe aBuMoHe M-8 3a ocmaTtpare M KOHTPOny BasdyLIHOr NpocTopa,
Te je ynoXxwuna 3HayajaH Hanop da pasBuje MogepaH naHdaH aMepu4kom
ABAKC-y, kao u ga ra onpemu ypehajuma n cpeactenma Koju Mory ga napuvpajy
cnmyHum netenuuama 3anaga. NMopea ocrarnor, objaBrbeH je nogatak ga KJ-2000
MOXe uctoBpemMeHo ga npatu 500 umrbesa y Ba3gyLIHOM NpoCcTopy.

L T

KuHecku asuoH 3a paHo yro3opasaH-e, KOHmMpOoIy U ynpasrbare 6opbeHum dejcmeuma
y 8a30ywHom nipocmopy KJ-2000

Ako ce y3me y 063up ga cy amepuuka Tpu ABAKC-a 1999. roanHe mnsHag
cprickor Heba mornm ga npate 600 uwmrbeBa, Te ga cy y3 noMmoh cuctema
JCTAPC nokywanu ga npaTe u gejcteo jow 400 aBMOHa KOju Cy Hanaganu uu-
TbeBE Ha 3eMibW, Hamepa je buna ga ce NOCTUrHE Yak n pekopd y npahemwy u
ynpaBrbawe fejcteBuma 1000 aBuoHa y BasgyLHOM npocTopy. Hecymrbsuso,
0Baj nopaTak je BeoMa pecnekrabunaH. MehyTum, To WTO jegaH KMHCKM aBMOH
3a paHo yrnosopaBake MOXe Aa ynparba 6opbeHnm akTnBHocTMMa o 500 ne-
Tenuua y BasgyLHOM NPOCTOpY, NoAaTak je Koju roBopu O 3HaYajHOM HanpeTKy
y peanHum BasgywHuM 6opbeHum gejctBuma. Tume je KnHa nokasana ga uma
cpencTea 3a ycnelwHy ogbpaHy cBoje Teputopuje n Ba3gyLIHOr MpocTopa.

Kuneckn 6ombBapaep B-6K &6KZEZLEHL, kao n opyre Bepauvje oBe netenu-
ue, y3 6ombapaep X6K n X-6X #%6HEx % 1Y, Takohe je 3anapao He6o Haj HajBe-
hrM nekuHLwKnm Tprom. Ped je 0 noborbliaHum Bepanjama cTpaTeLlkmx netenuua
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ca HoBuM TypbomnasHnum motopom [1-30 Koju MmMa HWXY NOTpOLHY ropuea. 3a
B6ombapaep X-6X pedveHo je oa MOXe NOHeTU YeTupwm Kpctapehe pakete n ga my
je Taktnukun pagujyc 2000 km, gok X-6K Moxe ga HoCcu 40 WecCT KpcTapehux pak-
eTa, a keroB 6opbeHn paaunjyc nsHocu 4000 knnomeTapa.

Mopen moTopa, Ha 6bombapaepy B-6K nobosbluaH je cuctem pagapa 3a ynpa-
Brbak-€ BaTPOM, yrpafeHu Cy HOBU ENEKTPOONTUYKM CUCTEMU, @ YHanpeheH je u ca-
TENUTCKN HAaBUraumMoHW CUCTEM. YjeOHO je ocaBpeMeHeHa caTenuTcka KOMYHUKa-
umja. YHanpehewa Ha oBuM mogenuma 6ombapaepa omoryhyjy ga mory noHeTu
npeum3Ho BofleHe 6ombe 3a Brincky BasgyLHy NoAapLUKy 6opbeHnx onepauwia.

[la mMoOepHV OKOCHMLYV KMHEecke aBuiauvie 4YMHe aBuMOHU J-2 FEmED2,
Bop6eHn aBuoH Jleonapa JX-7 (i }H15T3%-7%8, naku GombBapoep ca aea
MoTopa, BuweHameHckn nosBun J-10A Tk} HLJ-10A, nBocean J-10C
FThd% 2 H1J-10C, nosum J-11 5 AJ-11, mehy koinma ie n noeau Yeuray JO-17
B E LS EIP-17, 6uno je BMAIBLMBO Kaga Cy HUXOBM MOTOPU, TOKOM
npenetaka y napagHoj dopmaumju, OCcTaBunM CBOje TparoBe Ha Hebeckom
ceony. KomeHTaTtopum cy camo KOHCTaToBanu fa je HoBa reHepaumja 6opbeHux
aBMOHa y LuenocTu nokasana noteHumjane sasgywHe gpnote HP KnHe.

MaHesap kuHeckux nosaua J-11

YkynHo je Tpr TjaHaHmeH npeneTteno 200 aBnoHa, og vera 10 ca cuctemmma
3a paHo yno3opaBawe, 151 aBMOH noea4vko-60mMbapaepcke aBujaumje, 8 TpaH-
CMOPTHUX UM LLECT aBUOHA 3a CHabaeBaH-e ropnBOM y Ba3ayLLHOM NMPOCTOPY, LUKOSI-
cKe W gpyre netenuvue ca KNnunHuUm noroHom. bunu cy pacnopehexn y 12 Basgy-
LWHKX ewlanoHa. Jletenu cy y Bule o6nvMkoBaHux popmalimja Kao LITO Cy Orpnu-
La, KIUH 1 3BpYKa’ . 3aHUMIbLUBO je n To ga cy y TpeHaxHnM aBmoHnMa 3a oby-
Ky, 32 KOMaHAama netenuvue, bune xeHe nNuUIoTK™.

®https://zh.wikipedia.org/wi-
Ki/%E9%A6%96%E9%83%BD%E5%90%84%E7%95%8C%E5%BA%86%E7%A5%9D%E4%
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Letelice za obuku kojima su upravijale Zene piloti

Op xenukonTepa Ha KuHeckoMm Heby BuheHnu cy, netehu y ctpenactum
cdhopmaumjama nonyT xapanosa, Mu-17B-5 1 ERIMu-17B-5, kao u Bepauje B-70
Apache xenukontepa u3 Tako3BaHe KMHecKe Bep3uje, knHecka Bep3uja Cobra
B3-10, 19 n B3, B3-9, 3-8 xenukontepa n opyrm mogenv®>. Xenukontep Mu-17 B5
je BuLIeHaMeHcKa neTenuua ca BeOMa BENMKOM CMocoOHOWhy BepTMKanHMX
MaHeBapa 1 npegctaBrba NoborblUaHy Bep3njy pyckor xenukontepa Mu-8. lMo-
cebHa ocobuvHa My je Oa je npojekToBaH K nocegyje noborblaHe cnocoOHOCTH
3a NeT Ha BENUKMM BWCUHaMa, Kao 1 y Beoma TONnnM BPEMEHCKMM YCrOBUMa,
Yak 1 kaga je ontepeheH ca 3.000 kr Tepeta. Mu-17 ce pasnukyje og Mu-8 no
JopatHuMm duntepuma 3a Basgyx y TypbuHa. 3a noroH je yrpaheH Th-3-117A
TypbonndTt MmoTop. Ca cTpaHe Tena neTtenuvue Hanase ce pesepBoapu y Koje
ctaje 3.700 n ropuBa. EdmkacHa makcMmanHa BUCMHA fieTa Tor Xenukonrtepa je
3950 M, anun Hajborbe neTHe KapakTepucTuke nokasyje Ha BucuHM 1760 m. Mo-
cebHa Bep3uja nogelleHa je 3a kopuwhere y MOpHapuLK.

XenukonTep 3-8 (Changhe Z-8KA — Zhao E-8-%i4k) passujeH je y KuHe-
CKOM MHCTUTYTY 3a Xenukontepcke mawwuHe ChangHe ca gpaHuLycknum nponsso-
hauem xenukontepa SA321 Super Hornet, a noneteo je 1985. roauHe. Kopu-
wheH je y MopHapuuu, a ocaBpemeneH je 2007. roguHe HOBMM cucTeEMMMaA 3a
KOHTPOSY neTa, HaBurauujy, Besy n ocmatpadvkum ypehajuma.

B8%AD%ES5%8D%8E%E4%BA%BA%E6%B0%91%E5%85%B1%E5%92%8C%E5%9B%BD
%E6%88%90%E7%AB%8B60%E5%91%A8%E5%B9%B4%E5%A4%AT7%E4%BC%9A

%2 http://news.qq.com/a/20091001/005851.htm

%3 http://www.weixinyidu.com/n_2104006
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Op GopbBeHux xenukontepa HeGom je netena rpyna tuna EKIE10, uunje
yKyrnHe nepdopmaHce ce yrnopefyjy ca eBpornckoMm netenuuom ,Turap” vnm
amepudkoMm AX-64 ,Anayv”’. Ta netenuua npeu NyT je npeacrasrbeHa 2012. roau-
He Ha 3xyxau Ba3gyxonnoBHOM MuTuHry. OBa netenuua nma osHaky 3-10 unu
B3-10, un npeacTtaBrba knacu4yaH jypuLLIHM XenukonTtep passujeH y HapogHoj Pe-
ny6nmum Knin. HamemneH je npBeHCTBEHO 3a NPOTMB-TEHKOBCKA A€jCTBA Y HEMo-
cpegHoj nuHuju cpoHTa. Takohe, HaopyxXaH je M pakeTama Basgyx-BasayX.
OcHoBHU 60pbeHn komnneT nogpasymeBa pakete mogen TU-90 AAM. Makcu-
MarnHa 6ps3vHa neta Tor xenukontepa je 300 km/x, gonet 820 km, maca my je
5540 «r, gyxunHa: 14 M, a nokpehe ra cHaxaH Typb6o-moTop NT-6 kaHagcke npo-
nssogmne, cHare 1400 KB. MakcumanHa BucuHa neta je 6400 m. Teno xenukon-
Tepa HauMHEHO je 0of, KOMMO3UTHUX MaTepujarna, a HaMeheH je 3a ynoTpeby y
€KCTPEMHIM BPEMEHCKUM 1 GopBenum ycroBuma™. JleTenuuom ynpaerbajy Asa
ynaHa nocage.

EDFROE |

e, _ “\ www.youxizh.com
EHEHH ; FEF| club. china. com LN Fhet oy m

Kunecku 6opbeHu xenukonmep B3-10

% http://war.163.com/11/0211/14/6SKC82F000014J0G.html
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Op Haopyxaka Ha XenvKkonTepy, Ucnog camor Hoca, yrpaheHa je Heka of
Bep3uja Tornosa 23 MM, 25 mm unm 30 mm 2A72. [Nopep Tora, HaopyxaH je ayTo-
mMaTckum 6auadvem rpaHaTta 30/40 mm, kao n mutparbesom 14,5 mm MatnuHr. Opf
pakeTHOr HaopyXawa MoXxe Aa KopucTtu npojektune 57 mm nnm 90 mm 1 10 16
NPOTMBTEHKOBCKNX pakeTa Basgyx-3emrba ,LipBeHa ctpena” Tun 8, 9 n 10, Tn-90
Ba3gyx-Ba3gyx, 4O YETUPW MpojeKkTuna 3a A4ejcTBO Mo netenvuama mogen ,lle-
pak-5”, ogHoCcHO ,['pom” 7 n 9. 3a HULWakeHe uma yrpaheH caBpeMeH pagapcku
cucteMm, onpemy 3a HohHo aejcTBo, cucTteMm 3awTuTte kabuHe BM/KI300IM, ocma-
Tpaykm cnuctem K3900 n cuctem 3a npoTUBENEKTPOHCcKa AejcTea MX-96.

[pyrn 6opbeHn xennkonTep, KOju je NpeacTaBIbeH Ha napaaw, jecte B3-19
RN ZE3-19E FHL®. HamereH je 3a [ejCTBO MO TEHKOBMMA U APYIUM TELLKO
OKINOMIbEHUM LWUIbEBMMA U NPeaCcTaBiba OCHOBHU KMHECKU CaBPEMEHM jYPULLIHK
6opbeHn xenukonTep. Y KOKNUTY Cy ABa NUOTa, a pasnukyje ce og ApyrMx Mo-
Jena rno ToMe WTo nma poTop y peny xenukontepa. MpBu net Te netenuvue 3a-
benexeH je y majy 2011. roguHe. N oBaj xenukonTtep je y npBoj Bep3uju omo
onpemsbeH motopom MT6EL-76L, nponssegeHum y KaHagw.

Kao n mogen B3-10 noceayje ncto Haopyxawe. MehyTum, HEroBo ycko
Teno u BeoMa MOBOSbHE aepofuHamMuyke OCcoOMHEe YuHe ra cnocobHujuM aa
yCMneLHO MaHeBpMLLEe Yy Ba3ayLLHOM NPOCTopy Y ToKy 6opbeHux aejctaBa, na je
ynoTpebrbuemju Ha ¢poHTy, ¥y 60pbn ca NPOTUBHUYKMM OKMOMHUM W OPYrUM
6opbeHnm Bo3mnuma. Ha TpynHMM nogBecrMMa HOCU MO 0cam NPOTUBTEHKOBCKMX
npojekTuna n aea 6auava rpaHara.

lNewadujcko HaopyxaHe

KonHere newadujcke cHaze KuHeCKe apMuje ca cagpeMeHUM HaopyxareM U OrpeMoM

% http://www.360doc.com/content/13/0711/10/1630322_299124795.shtml
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Mako newwagumjcko Haopyxare 1 ornpemMa BOjHVKa HUCy 6unuv y npeom nna-
HY, YOUYEHO je Ja Cy BOjHMLM HOCUITN HEKOMNMKO HOBUjUX MOAENa KMHECKE NPOU3BOa-
re. BehnHa BojHWKa Hocvna je nylke ,tvn 951" HFH 950 *°. To cy jypuwHe ny-
LLIKE eproHOMCKM npunarofeHe KNHEeCKMM HaBrkama y Kopuwhekwy Te BpCTe opyxja.
OBy nyLUKy nogjegHako MOry KOpUCTUTU 1 neBaum u gelwrsaun. [NpenosHaTibmee cy
no TOMe LUTO UMajy APLLKY C ropHse CTPaHe 3a HOLLEHE, Ha KOjy Ce MOry MoCTaBUTK
ypehaju 3a HONHO 1 OHEBHO HULAHEeHE. MexaHn3aM je HaunHeH no T3B. ,6ynnyn”
CUCTEMY MOKPeTaHa MexaHW4KMX eroBa nod NpuTUCKOM raca ncnarbeHor MeTka.
Kannbap je 5,8 mm. NIHaue, KMHecka BojHa MHAYCTpUWja pasBuna je MeTak kanubpa
5,8 MM ca yenuyHom YaypoMm, gyxuHe 61 M. Y maraumH nywwke ctaHe 30 meTaka.

MpukasaHuM cy W MUTpParbesun
KBB-95 NIMILig il ieKBB95, KJN-88
#HLHKN-88, cHajnep KBY-88 JHili T+ 88
H A H, nonyaytomatcku nuwTomns
Tun 92 5,8 um F B3 F892x(5.8F K.
CBa opyxja cy yHudmumpaHa y Kanu-
6py 5,8 mm.

Op 6auava rpaHaTta BufjeH je mo-
nen 35 mm Tun 95 UK 35 35 ZK
95, ca makcumanHum gomeTtom 360
IS e : ; ‘ mMeTapa, kao u KJIM91b6-35 6auauy rpa-

KuHecka nywka 951" kanubpa 5,8 mm HaTa Y830 K B SEKIM916-35 MM.

OnwTwn je ytncak ga je napaga y lNeknHry, ogpxaHa 3. centembpa 2015.
rogvHe, 6una Beoma nMmnpecusHa. MNMaxrbnBo nsabpaHux geceTt Mogerna TeLKor
Haopyxaka, Ha NpMMep, yKkasyjy Ha TO Aa Cy KMHEeCke BOjHe cHare onpeMribeHe
1 ocnocobrbeHe 3a caBpemMeHa 6bopbeHa aejcTBa, NOcebHO Ha KOMHY, rae oKmnonmn-
HO-MeXaHW30BaHe jeaunHuLUe 3axTeBajy BENWKY MOKPETILUBOCT, CHAXHO U yboju-
TO BaTPEHO AEejCTBO, BENUKY NMPeumnsHocT norahamwa unrbeBa, crnocobHocT npe-
XuBrbaBama y 60pbu, Kao 1 BenunKy OTNOPHOCT Ha AejCTBO NPOTMBHUKA. Camo y
KOMHEeHNM cHarama 84 04CTO HaopyXaka U onpeme je HOBO, a Hajsehum genom
npousBena ra je KuHecka mHayctpuja. To nokasyje Beoma BenvKy CnocoBGHOCT
BOjHE MHAYCTpUWje Aa yCcBaja HOBe CcTaHgapAe v ga Beoma 6p3o yBOAM M ycneBsa
Oa yrpahyje caBpeMeHy TexHonorujy y noctojehe cucreme Haopyxama.

U aBujauuja je Beoma KBanmuTeTHO ocnocobrbeHa aa 6paHn KMHecko Hebo,
3axBarbyjyhn 1 aBMoHMMa KOju Cy, NO MpBW NyT, NPEACTaBILEHN CBETCKOj U O0-
mahoj jaBHocTw.

KomeHTaTOpM Ccy Harmacwunu ga KMHeCKN TEHKOBU Ha napagu cnege 3anag-
He cTaHfapae v Aa npeAcTaBrbajy OKrnornHa Bo3una namehy Hemadkor Jleonap-
na” n amepudkor ,Abpamca”. NocebaH je, cBakako, ynpecoBaH aKkTUBHO-peak-
TMBHM okrnon. bopbeHa Bo3una newaanje cy amgubujckmx cnocobHocTn 1 ca
TonoBMma kanvbpa Behum og 76 MM, AecaHTHa Bo3una nagobpaHaua BpIo cy
MoZepHa, caMoxoTke o4 155 MM BuLLE NUYe Ha aMmepuyke HEro Ha pPycKy camo-
xoTky MCTA. BopbeHa Bo3una, Toukawm 8X8, npeu NyT NpeAcTaBibeHU, nmajy
Ton og 100 nnn og 105 mm.

LS

% http://baike.baidu.com/view/1148994 .htm
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Kaga je pey o pakeTHUM cHarama, cHaxaH noteHuujan je seh cam no cebu go-
BOSbaH Ja 0ABpaTy EBEHTYanHOr NPOTUBHUKA 0f CyKobrbaBara ca OBOM MHOIOMbYA-
HOM 3eMrboM. [loMopcke cHare Takohe cy pecnektabunHe, 1 y KoMouHaumju ca pa-
KETHVMM W Ba3gyXOMnioBHUM CHaraMma npeacTaBibajy caBpeMeHn 6opbeHn noteHumjan
Y KnHeckuM Bogama. Hajsehe nsHeHahene oBoroauvlitse napage je onpemsbeHocTe
[Opyror apTurbepujckor koprnyca KOHBEHLIMOHANHUM GanucTnykum paketama [oHr-
eHr-16 cpentber gometa, JoHrdeHr 21 npoTnBOpoACKnM BanMcTUYKUM pakeTama,
[oHrdeHr-26 6anuctnykum paketama gyror gometa u [oHrdpeHr-56 Tewwkum nHtep-
KOHTVHEHTaNHUM pakeTamMa ca Knacu4HUM 1 HyKrneapHum 60jeByM rnaeama.

Mapapa je, Takohe, Nokasana fa Cy KMHECKN BOjHU UCTPaXKMUBaYKM U pasBoj-
HW LIeHTpY OTBOPEHW 3a 3ajedHVYKa MCTpaxuBara WU pasMeHy 3Hawa ca cTpa-
HUM KOMMNaHnjama. PedeHo je aa KnHecka BojHa nHAycTpuja capahyje ca ogrosa-
pajyhum nHctutyumjama y suwe og 50 semarba.

OHo WTO je Npu3HaTo Y LITAMNKM jecTe Aa Cy KMHecKe pakeTe U farbe TajHa 3a
3anan’’. Heku KoMeHTaTOpy Cy Yak Harnacunvi Jja je nocrne OBOroAuLLK-e Nnapape ja-
CHO Aa AMepuKa BuLLE HEMaA BOjHY CYNepUopHOCT Y Bogama 3anagHor MNaumdouka.

HecymrbuBo, noxearne 3acnyxyje n yBexx0aHOCT KMHECKUX BOjHMKA.

HoBuHa je 1 To WTO cy CBM pajapu Ha KaMUOHUMa BMnM TPOAMMEH3MOoHan-
HW, HEKM K ca (hpasnpaHOM peLleTKOM, LUTO je TEXHOMNOLWKK BpX. KnuHesu cy npeu
nyT Nokasanu 1 CBOjy Bep3njy HaopyXaHux becnunoTHux netenuua. Nponetena
cy n gea tmna ABAKC-a, jegaH KrmacuMyHM ca pafjapCkuMm TakwbWPOM Ha KpOBY
aBUOHa, LUTO je PYCKM Unn amepuyku ctaHaapa, U Apyrv ca enekTpoHCKOM rpe-
OOM Ha KpOBY, MO LUBEACKMM NMPOjeKTuma.

BopbeHn jypuLLHM XenukonTepu Au3ajHupaHu cy nonyT 3anagHux — ,Anada’ un
,1urpa”. MNocebHocT napage 6unu cy 1 TaHKepPW KOju Cy ropvBOM MYHUU HajMoZep-
HWje KuHecke roBue. NMpBu NyT je jaBHOCTM NPeaCTaBibeH M MOPHAPUYKK NToBaL-00M-
bapaep J-15 ca kykom 3a cnyliTake Ha Hocade aBuoHa. KnHa TpeHyTHO uma jegaH
onepaTtmBHO crnocobaH Hocay aBuoOHa ,JbaoHWHI®, MHa4Ye OMBLUM COBJETCKM HOCau
aBWMOHa, a y U3rpagu je jol jeaaH KMHECKOr Tuna, BepOBaTHO HYKIeapHW.

Mapapa je koHUMNUpaHa Tako Aa je BU3yernHO U cagpxajHo oapaxasana oyX Ku-
Hecke HOBe HaluoHarnHe ctpaternje™, objasreeHe Yy majy 2015. roavHe, y kojoj ce
Harnawaea Aa he KuHa, y cknafy ca cTpaTelukum 3axTeBuma, edomkacHo ogpxasaTu
coupjanHy cTabuIHoCT, HaCTaBUTU Oa pas3Buja CBoOje cHare 3a 00e3behere Haumo-
HarnHux nHTepeca n 6e3begHocTn 1 bopOy npoTme Tepopmsma. ObyyaBahe ce, Tako-
he, 3a ydewhe y mefhyHapoaHMM cHarama 3a crnacaBakbe 1 noMoh y katactpodama,
npy>xare XUTHe NoMohu 1 Ba3ayxonnoBHY NOAPLLKY Y CryyYajeBMMa MacoBHE eBaKya-
umje ctaHoBHULLITBA. Brihe cnpemHa 3a ogrosop Ha HenpeapuheHe onacHocTu. To he
3axTeBaTV NoborbLIake 1 ycaBpLUaBaH-e CTPYKTYPE OpYaHUX cHara.

HecymrsuBo je aa je osoroauviikwa napaga y lNekunry nokasana ga Kuna
MMa 1 cHare v CpeAcTBa, Kao U jacHa onpeferbera Kako Aa CnpoBogu CBoje
cTpaTeLlke nHTepece.

Hukona Ocmojuh (Nikola Ostoji¢), e-mail: nikolaos@sbb.rs

57 http://www.politika.rs/rubrike/dogadjaji-dana/Kineske-rakete-i-dalje-tajna-za-Zapad.lt. html
%8 China's Military Strategy, BEIJING, May 26 2015 (Xinhua) -- The Information Office of the
State Council on Tuesday published a white paper on China's military strategy.
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No3NB U YIYTCTBO AYTOPUMA
CALL FOR PAPERS AND INSTRUCTIONS FOR AUTHORS
NPUMALLEHVE N UHCTPYKLUWW ONA ABTOPOB PABOT

no3nB U YNYTCTBO AYTOPUMA O HAYUHY NMPUMNPEME YJ1AHKA

YnyTCTBO ayTopyvMa O HauvHy npunpeme unaHka 3a objaBrbmBame y BojHomexHuy-
KOM anacHuky ypaheHo je Ha ocHoBy AkTa O ypehuBaky HayyHux Yaconuca, MuHucTap-
CTBa 3a HayKy WM TexHomnolwku pa3soj Penybnuke Cpbuje, eBuaeHumoHn 6poj 110-00-
17/2009-01, og 09. 07. 2009. roanHe. MNMprmMeHa oBor AKTa NPBEHCTBEHO CIYXWN yHanpe-
hewy kBanuTeta gomahux Yaconuca n HUXOBOr NOTNYHWEr YKIbyunBamwa y MehyHapoa-
HU cUCTEM pa3MeHe HayyHuUX nHdopmaumja. 3acHoBaHO je Ha MehyHapoaHUM cTaHaap-
anma 1SO 4, I1SO 8, ISO 18, ISO 215, ISO 214, ISO 18, ISO 690, I1SO 690-2, ISO 999 n
ISO 5122, ogHocHo ogroBapajyhum gomahum ctaHgapavma.

BojHoTtexHuuku rnacHuk / Vojnotehnicki glasnik / Military Technical Courier
(BTr.mo.ynp.cp6, www.vtg.mod.gov.rs, ISSN 0042-8469 — wrtamnaHo usgatwe, e-ISSN
2217-4753 — online, UDC 623+355/359) jecte MynTUAnCUMNAMHAPHN Hay4yHW Yaconuc Mu-
HucTapcTBa ogbpaHe Peny6nuke Cpbuje, koju objaBrbyje Hay4He U CTPyYHe YnaHke, Kao u
TEXHWYKEe MHpopMaLMje O CaBpeMEHNM CUCTEMUMa Haopyxawa U CaBPeMEeHVUM BOjHUM
TexHonorujama. Yaconmc npaTu jeAMHCTBEHY MHTEPBUOOBCKY TEXHUYKY NoapLUKy Bojcke Ha
NPUHLMNY NOMMCTUYKE CUCTEMCKE MOAPLLKE, 06NacT OCHOBHUX, NPUMEHEHNX U Pa3BOjHUX
nCTpaxuBama, Kao 1 Npon3sodry 1 ynoTpeby cpedcTaBa Haopyxaka W BOjHe onpeme, U
ocrana Teopujcka M MpakTuyHa JocTurHyha koja AonpuHOCe ycaspluaBaky npunagHuka
MuHuctapcTBa og6paHe n Bojcke Cpbuje.

MuH1CTapCTBO NPOCBETE, Hayke U TEXHOSMOLUKOr pa3soja Penybnuke Cpbuje, carnacHo
oanyum m3 unaHa 27. ctae 1. Tadka 4), a No NpubaBrbEHOM MULLIbERY U3 YnaHa 25. ctaB 1.
Tayka 5) 3akoHa 0 HayyHOMCTpaXkuBaudkoj AenaTtHocTu (,Cnyxbenn rmacHuk PCY, 6p. 110/05,
50/06-vcnp. n 18/10), ytBpamno je kateropusauujy BojHoTexHUYKOr rmacHuka, 3a 2013. roauHy:

3a 061nacT TEXHOMOLLKN pa3Boj:

— Ha NMCTK Yacomnuca 3a Matepujane U xemumjcke TexHomnoruje:

kaTeropuja Bogehu Hay4yHu Yaconuc HaumoHarnHor 3Ha4vaja (M51),

— Ha NIMCTU Yaconuca 3a erieKTPOHMUKY, TerleKoMyHuKaumje u nHcopmaumnoHe
TexHonoruje:

KaTeropuja Hay4Hu 4aconuc HaunoHarnHor 3Ha4vaja (M52),

— Ha NIMCTM Yacomnuca 3a MallMHCTBO:

KaTeropuja Hay4Hu 4aconuc HauuoHarnHor 3Hadvaja (M52),

3a 06nacT OCHOBHa UCTPaXuBaHAa:

— Ha NMCTU Yacomnuca 3a MaTemMaTuKy, padyHapcke Hayke U MexXaHWKy:

KaTeropuja Hay4YHu Yaconuc HauuoHarnHor 3Ha4vaja (M52).

YcBojeHe nucte gomahux yaconuca 3a 2013. rogmMHy mMory ce BMaeTu Ha cajty Boj-
HOTEXHWYKOT rnacHuKa, cTpaHnua Kateropmusaumja yaconuca.

[eTarsHuje nHdpopmaumje mory ce npoHahu n Ha cajty MuHuctapcTBa npocseTe,
Hayke 1 TexHosnoLukor pa3soja Penybnuvke Cpbuje.

Mopaum o kateropusauumjyu mory ce npatntu u Ha cajty KOBCOH-a (KoHsopuwnjym
6ubnmoteka Cpbuje 3a objeanteHy HabaBky).

KaTteropusauuja yaconuca usspLueHa je npema [NpaBUnHUKy o0 NOCTYMKY U HAYMHY
BpedHOBaka W KBAHTUTATMBHOM WUCKasnBaky Hay4YHOMCTPaXMBaukux pesynrata uctpa-
XuBaua, Koju je nponncao HauuoHanHu caBeT 3a Hay4YHU U TEXHOMOLLKKU pa3Boj (Cnyxbe-
H¥ rnacHuk PC, 6poj 38/2008).

Y cknagy ca OBVM NPaBUIMHWMKOM M Taberniom o BPCTU 1 KBaHTUMKaUMN NHAMBMAaYar-
HMX Hay4HOMCTpaXxuBadkux pesynrtata (y cactasy lNpasunHuka), objasrbeHn pag y BojHoTex-
HMYKOM FTacHUKy BpeaHyje ce ca 2 6oaa (kateropuja M51) n 1,5 6op (kateropuja M52).
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Yaconuc ce npatu y KoHTekcTy Cpnckor umMtatHor uigekca — CLimHaekc (6asa no-
Jartaka gomahux Hay4Hux Yaconuca) n Pyckor nHgekca HayyHor umtupara (PUHLL). Mo-
OBPrHYT je cTanHoM BpegHoBaky (MOHUTOPWMHIY) Y 3aBWCHOCTW Of YTULAjHOCTU
(vnmnakTa) y camum 6aszama u, nocpegHo, y mehyHapogHum (Thompson Reuters) yutar-
HUM uMHAekcuma. [leTarbM O MHAEKCUpaky MOry ce BuMAeTM Ha cajTy BojHoTexHuukor
rnacHuvka, ctpanuua Mingekcupate Yaconuca.

PagoBu ce npepajy nytem oHnajH cuctema 3a enektpoHcko ypehusawe ASEE-
STANT, koju je pa3suo LleHTap 3a eBanyauujy y o6pasoBamy u Hayum (LLEOH).

Mpuctyn n perncrtpaunja 3a cepBuc Bplle ce Ha cajTy www.vtg.mod.gov.rs,
npeko ctpaHuue ASEESTANT vnu CUMHOEKC, 0QHOCHO ANMPEKTHO Ha JNIMHKY

aseestant.ceon.rs/index.php/vtg.

[eTtarbHo ynyTcTBO O peructpaumju n npujaBu 3a CEpPBUC Hanasn ce Ha cajTy
www.vtg.mod.gov.rs, cTpaHua YnyTcTBo 3a e-Yp: EnektpoHcko ypehrsame — ASEESTANT.

BojHOTEXHMYKM rnacHWK objaBrbyje YnaHke Ha CPrCKOM, €HrNIECKOM, PYCKOM, He-
MaykoM unu dpaHLyckoM jesuky (arial, cpncka hupunuua nnm cpncka natMHuua, Benuym-
Ha cnosa 11 pt, npopep Single).

UnaHak Tpeba ga 6ype HanucaH y cknagy ca MsjaBom o eTMYKOM nocTynakwy
(http://www.vtg.mod.gov.rs/izjava-o-etickom-postupanju.html).

UnaHak Tpeba Oa cagpxu caxeTak ca KibyYyHMM peuvvma, YBOA, paspagy, 3akiby-
Yak, nuTepaTypy M pes3ume ca Kiby4YHUM peyvnMma Ha eHrneckom jesuky (6es Hymepauuje
HacroBa M nogHacnosa). Obum unaHka Tpeba ga Gyaoe oko jegHor aytopckor Tabaka
(16 cTpanmua copmarta A4 ca npopegom Single), a Hajeuwe 24 cTpaHuue.

UnaHak Tpeba ga Gyage HanncaH Ha obpacuy 3a nucare YnaHka, Koju ce y enek-
TPOHCKOj hopMM MOXKe Mpey3eTu ca cajTa Ha cTpaHuum Obpasal, 3a nncame YnaHka.

HacnoB

Hacnos TpeGa foa ogpaxasa TeMy unaHka. Y MHTepecy je Yaconuca u aytopa aa ce
KOpUCTE peyn npuknagHe 3a UHAEKCUpare U NpeTpaxuBamwe. AKO TakBUX peyn Hema y
HacrnoBy, NOXerbLHO je Aa ce npuaoda v nogHacnos. Hacnos Tpeba fa 6yne npeseneH u
Ha EHIMeckn jesuk.

OBWU HacnoBu UCMNCYjy Ce Ucnpepn caxeTka Ha ogroBapajyhem jesuky.

Tekyhu HacnoB

Tekyhun HacnoB ce ncnucyje ca CTpaHe CBake CTPaHWLE YnaHka pagu nakwe naeH-
Tdmkaumje, nocebHO Konuja YnaHaka y enekrpoHckom obnuky. Cagpxu npesvme u NHu-
umjan nmeHa aytopa (ako aytopa uma BuLle, MpeocTanu ce o3Havaeajy ca et al.” unm ,m
ap.“), Hacnose paga u Yaconuca u konauujy (roavMHa, BOyMeH, CBecka, noyeTHa v 3aBp-
WHa cTpaHunua). Hacnosm yaconmca v yunaHka mMory ce Aatv y ckpaheHom obnuky.

Ame ayTopa
Hasogu ce nyHo ume u npesume (cBux) aytopa. Beoma je noxersHo ga ce Hasedy
1 cpeftea crnosa aytopa. MimeHa v npeavmeHa gomahux aytopa yBek ce ucnucyjy y opu-

rMHanHoM obnuky (ca CpnckUM AnjakpUTUHKMM 3HaKOBMMA), HE3aBUCHO Of je3unka Ha Ko-
jeM je HanucaH pag.

Has3uB ycTaHoBe aytopa (achunujaumja)

HaBoau ce nyH (3BaHW4YHU) HA3MB U ceauLTe YCTaHOBE Y KOjoj je ayTop 3anocneH, a
€eBEeHTyaslHO 1 Ha3uB yCTaHOBe Y KOjoj je ayTop 06aBMO UCTpaxuBare. Y CrOXeHUM opra-
HU3aumjama HaBoaM ce yKynHa xujepapxuja (Hnp. YHuBepauteT ondpaHe y Beorpagy, BojHa
akagemuja, Kategpa npupogHo-matemaTuiknx Hayka). bap jeaHa opraHusauuja y xujepap-
X1ju Mopa 6wty nNpaBHO nuue. AKO ayTopa MMa BuLle, @ HeKM MOTUYY M3 UCTe yCTaHoBe,
Mopa ce, NocebHMM O3HaKama Unu Ha ApYrM HauvH, HA3Ha4YMTU U3 Koje Of HaBEAEeHWX yCTa-
HOBa NOTWYe CBaku of HaBedeHux ayTopa. Adwnujaumja ce ucnucyje HemocpeaHo HakoH
MmeHa aytopa. PyHkUMja 1 3Bare ayTopa ce He HaBozde.
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KoHTakT nogauu
Adpeca unu e-agpeca CBUX ayTopa [aje ce Ha NPBOj CTpaHWLM YnaHka.

KaTteropwuja (Tvn) unaHka

KaTeropusauuvja unaHaka obaBesa je ypegHuMWTBa U oA nocebHe je BaxkHocTu. Ka-
Teropujy unaHka Mory npegraraT peLeH3eHTM 1 YNaHOBW yYpeaHULLTBA, OOHOCHO ypen-
HUUM pybpurKa, anv ooroBOPHOCT 3a KaTeropmsauujy CHOCU UCKIbYYMBO MMaBHU ypeaHuK.

UYnaHuwm y Yaconucuma ce passpcrtaBajy y criegehe kateropuje:

Hay4Hu unaHum:

1. opurnHanaH Hay4Hu pag (pag y kojem ce u3Hoce NpeTxoaHo HeobjaBrbMBaHU pe-
3ynTaTh COMCTBEHNX UCTPAXMBaHa HayYHUM METOAOM);

2. npernegnu pag (pad Koju cagpxu opurHanad, getarbaH U KpUTUYKU Npukas uc-
TpaxwuBaykor npobnema unu noapyyja y kojeM je aytop octBapvo ofpeheHn JonpuHoc, BY-
OrbMB Ha OCHOBY ayTouumTaTa);

3. KpaTKO MNN NPETXOAHO CaonwTeHe (OpPUrMHaNHM Hay4yHu pag nyHor cdopmara,
anu mawer obrvMa unv NpenMMUHapHor Kapaktepa);

4. Hay4yHa KpuTMKa, OOHOCHO Moremuka (pacnpasa Ha ofpefeHy Hay4Hy Temy, 3a-
CHOBaHa UCKIbY4MBO Ha HAay4YHO] aprymMeHTaLuju) u ocBpTU.

M3y3eTHo, y HEkMM 0BnacTuma, Hay4Hu pag y 4aconucy MoXxe nMatu obnmk MoHorpad-
CKe CTyauje, kao U KpUTUYKOT U3fara HayvHe rpafe (McTopujcko-apxmBCKe, nekcukorpadocke,
6ubnuorpadpcke, npernega nogaraka v cn.) — AoTag HeENo3HaTe UM He4OBOSBLHO MPUCTyNaY-
He 3a Hay4Ha UCTpaXuBakba.

PapnoBu knacudukoBaHu kao Hay4YHU Mopajy nmatu 6ap ABe NO3UTUBHE peLeH3uje.
Cnucak peueH3eHaTa BojHOTEXHMYKOr rMacHWKka MOXe Ce BWAETW Ha CTpaHuuu caj-
Ta Cnucak peueH3seHaTa.

Ako ce y yaconucy 06jaBrbyjy U Npuno3n BaHHAy4YHOr KapakTepa, Hay4yHW unaHum
Tpeba ga byay rpynvcanu 1 jacHo U3ABOjEHN y MPBOM Aeny CBECKe.

CTpy4YHU YnaHuu:

1. cTpy4Hu paga (Mpuror y KojeM ce Hy[le UCKYCTBa KopucHa 3a yHanpeherwe npode-
CMOHarHe npakce, anu Koja HUCY HY>XHO 3acHOBaHa Ha Hay4YHOM mMeTofay);

2. nHdopmaTuBHU Npunor (YBOAHWK, KOMEHTap 1 C1.);

3. npukas (KHure, padyHapckor nporpama, cryyaja, Hay4Hor gorahaja, v cn.).

Je3uk papa

Jesnk paga moxe GUTU CPMCKW, EHITIECKW UNWN APYIY je3nK KOju ce KOpuUCTu y mehy-
HapOAHOj KOMYHUKaLUuju y oapefeHoj Hay4Hoj obnacTu (pycku, HemMadkn nnu gpaHLycku).

TexkcT Mopa BUTK je3anykn 1 CTUNCKM JoTepaH, cuctematusoBaH, 6e3 ckpaheHuua
(ocuMm cTaHpapaHux). Cee usnyke BenuMUMHeE mMopajy 6utu napaxere y MehyHapogHoM
cucteMy MepHux jeamHuua — Sl. Pegocnen obpasaua (dbopmyna) o3HayaBa ce peaHuMm
6pojeBuma, ca gecHe CTpaHe y OKpyrivMMm 3arpagama.

CaxeTak (ancTpakT) u pe3ume

CaxeTak (ancTpakT) jecTe KpaTak MHpOpMaTUBaH Npukas cagpaja YnaHka Koju umn-
Taouy omoryhasa ga 6p30 1 Ta4HO OLEeHW HeroBy pernieBaHTHOCT. Y MHTepecy je ypeaHu-
WTaBa U ayTopa Aa caxeTak cagpXu TepMUHE KOjU Ce YeCTO KopUcTe 3a MHOEeKcUpame 1
npetpary 4naHaka. CactaBHu AenoBu CaxxeTka Cy LUuib UCTPaxnBamwa, MeToau, pesynra-
TV 1 3akrbyyak. CaxeTak Tpeba aa uma og 100 go 250 peun u Tpeba aa ce Hanasm nsme-
Ry 3arnaBrba (HacnoBs, MMeHa ayTopa W Ap.) U KibyYHUX Peyn, HaKoH KOjUX criedm TeKCT
YnaHka. AKO je paj HammcaH Ha CPrCKOM (PYCKOM, HEMaykoM MNv OpaHLyCKOM) je3nKy
NoXerbHO je Aa ce, noped caxeTka Ha CPrCKOM (PYCKOM, HEMadkoM Unu paHLyCcKom),
Aaje n caxeTak y NpoLUMpPeHOM OBMMKY Ha eHrMecKoM je3uKy — Kao T3B. pesnme (sum-
mary). OBakaB pe3ume Tpeba aa Oyae Ha kpajy YnaHka, HakoH oferbka JlutepaTypa. Ba-
XHO je Aa peanme byae y CTpyKTypypaHoM 00Ky, a kerosa gyxuHa moxe 6utu go 1/10
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OYXVHe YnaHka (OMWMpHUWjM je of caxxeTka ca noyeTka uynaHka). MoyeTak oBor pesnmMea
MoXe BMTU NpeBefeHN caxeTak (ca nodYeTka YnaHka), a satum Tpeba aa cnege npeseae-
HW TMaBHW HaCOBW, MOAHACIOBU M OCHOBE 3aKrbyyka YnaHka (nutepartypa ce He NpeBo-
aun). MoTpe6Ho je oa ce y CTPYKTYypuUpaHOM pesuMey npeseae v Aeo TeKCTa UCMog Hacno-
Ba ¥ nogHacnosa, Bogehu payyHa Oa oH Gyage NponopuMoHanaH HUX0BOj BEMUYUH, a
Ja ogpaxasa CyLUTMHY. HakoH pesMea Ha eHrNeckoMm jeaunKy (NMPOoLUMPEHOr caxeTka) Jo-
Jaje ce Heros NPeBoA Ha CprckoMm, Aa 61 pegakumja M3spLUMna NpoBepy v NekTypy.

KrbyuHe peun

KrbyyHe peun cy TepMuHUM Mnn pase Koje adeKkBaTHO NpeacTaBSbajy caapXxaj
YnaHka 3a notpebe uHAaeKcupama n npeTpaxuearsa. Tpeba nx gogersnsatu ocnarajyhu
Ce Ha Hekn MefyHapoaHu M3BOp (MOMUC, PEYHWK UMK Te3aypyc) Koju je Hajlumpe npuxsa-
heH unu yHyTap gate Hay4He obnactu. 3a HMp. HayKy yonwiTe, TO je iMcTa Kiby4HuX pe-
4 Web of Science. Bpoj krby4Hux peun He moxe 6utn Behu op 10, a y uMHTepecy je
ypeaHuwTBa 1 aytopa Aa ydectanocT wuxoBe ynotpebe 6yae wro Beha. KibyyHe peun
ajy ce Ha je3uKy Ha KOjeM je HanucaH YnaHak (CaxeTak) U Ha eHINEecKoM je3uky. Y unaH-
Ky Ce MuLly HEeNoCpPeaHO HAKOH CaXkeTka, OQHOCHO HaKoH pesnmMea.

Cuctem ASEESTANT vy Ty cBpxy kopucti cneumjanHy anatky KWASS: aytomaTtcko ekc-
TpaxoBare KIbY4YHUX PeYn U3 AUCLMMIIMHAPHNX Te3aypyca/pedHuka no nsbopy 1 pyTuHe 3a Hu-
X0B ofabup, Tj. NpyxsaTaHe OQHOCHO oabaLmBaH-e Of CTPaHe ayTopa Wmnn ypegHuka.

[JaTtym npuxBaTaka 4naHka

[atym kaga je ypeOHWLLTBO NMPUMWMO YniaHak, AaTyMm kKada je ypeOHWULUTBO KOHa4HO
NpUXBaTWIIO YnaHak 3a objaBrbuBatbe, kKao U AaTyMu kafa cy y MeflyBpeMeHy JoCTaBIbe-
He eBeHTyasnHe UCMpaBKe pyKomnuca HaBode Ce XPOHOMOLKUM PeaocneaoM, Ha CTanHoM
MEeCTY, Mo NpaBuIy Ha Kpajy YnaHka.

3axBanHuua

Ha3aue u 6poj npojekTa, 04HOCHO Ha3WB Nporpama y OKBUPY KOjer je YnaHak HacTao,
Kao N Ha3uB MHCTUTYLUMje Koja je duHaHcupana npojekat unv nporpam, HaBoau ce y no-
cebHOj HaNoOMeHW Ha CTanHOM MECTY, Mo NPaBumy NPy OHY NPBE CTPaHe YnaHka.

MpeTxoaHe Bep3uje papa

AKO je unaHak y NpeTxofHoj Bep3uju G1o U3NOXeH Ha CKymy y BAOY YCMEHOr caonwite-
Ha (Mo4 UCTUM UIK CIIMYHUM HacroBOM), NodaTak o0 Tome Tpeba Aa Oyae HaBeaeH y noceb-
HOj HaMoOMeHM, Mo NpaBuny Npu AHy NpBe cTpaHe ynaHka. Pag koju je Beh objaBrbeH y HEKOM

yaconucy He Moxe ce 06jaBuUTU Y BOjJHOTEXHUYKOM MacHWKy (MpeluTamnaTtit), HU Nog, Crivy-
HUM HacroBOM M N3MEHEHOM OBUKY.

TaGenapHu u rpacuyku npukasm

MoxereHo je ga Hacnosu CBUX MpuKasa, a Mo MOryRcTBY M TEKCTyanHW cagpxaj,
Oyay AaTv OBOje3NYHO, Ha je3nKy pafa U Ha EHrMEeCKOM jesnky.

Taberne ce nNuLLY Ha UCTV HAYMH Kao 1 TEKCT, a 03Ha4aBajy ce peaHnm bpojesnma ca rop-
He cTpaHe. PoTorpadmje u upTexmn Tpeba Aa byay jacHn, MperneaHn 1 NOrogHN 3a penpoayk-
umjy. Liptexe Tpeba pagutu y nporpamy word unu corel. ®otorpadmje n upTexe Tpeba nocra-
BUTUW Ha >KebeHO MECTO Y TEKCTY.

HaBoheke (UunTnpamwe) y TeKcTy

HauvH no3vBara Ha M3BOPE Y OKBUPY YnaHka Mopa buTn jeaHooGpasaH.

BojHoTexHM4YkM rmacHuk 3a pedepeHumpare (UMTMparwe 1 HaBofhewe nutepartype)
npumetbyje XapBapAcku cuctem pedepeHLm, 0AHOCHO XapBapACkU MPUPYYHUK 3a CTUM
(Harvard Referencing System, Harvard Style Manual). Y camom TekcTy, y o6u4HuM 3a-
rpagama, Ha MecTy Ha KOjeM Ce BpLuM MOo3uBake, OOHOCHO LUUTMpakwe nutepaTtype Ha-
O6pojaHe Ha Kkpajy unaHka, o6aBe3HO y 0OM4YHOj 3arpagu Hanucatu npesvMme LuUTUpaHor
ayTopa, roguHy magawa nybrnvkauuje U3 kKoje uutupare u, eBeHTyarnHo, 6poj cTpaHuua.
Hnp. (Petrovi¢, 2012, pp.10-12).
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[eTarbHO ynyTCTBO O HAYMHY LUMUTUPama, ca NpuMmepunmMa, AaTto je Ha CTpaHuum caj-
Ta YnyTcTBO 3a XapBapAcKkv NpUpyYHUK 3a cTun. MNoTpebHo je Aa ce nosuBake Ha nuTe-
paTypy Yy TeKCTy ypaau y cknagy ca MoMeHyTUM ynyTCTBOM.

Cuctem ASEESTANT y cBpxy KOHTpone HaBoheka (untupara) y TEKCTY KOPUCTU
cneumnjanHy anatky CiteMatcher: oTkpuBame M30CTaBrbeHUX UMTaTa Y TEKCTY pagda u y
nonucy pedgepeHum.

HanomeHe (cpycHoTe)

HanomeHe ce gajy npu OHy cTpaHe Ha KOjoj Ce Hamasu TeKCT Ha Koju ce ofdHoce.
Mory cagpxatn makwe BaxHe AeTarbe, AonyHcka objalurbersa, HasHake o0 KopuwheHum
n3BopuMa (Ha Npumep, Hay4Hoj rpafu, NpupyyYHUUMMa), anu He Mory 6UTK 3ameHa 3a uu-
TUpaHy nuTepaTtypy.

IucTa pecepeHumn (NnuTepartypa)

Lintnpana nutepatypa obyxsata, no npaswuny, bubnmorpadcke nssope (4naHke, MOHO-
rpachuvje 1 cn.) 1 fdaje ce UCKIbYy4MBO Yy 3aceOHOM OfErbKY UnaHka, Y BUAY NUCTe peddepeHLm.
PedhepeHLe ce He NpeBofe Ha je3nk pada 1 Habpajajy ce y NoceGHOM oferbKy Ha Kpajy YnaHka.

BOjHOTEXHMYKM rNACHUK, KAO HauMH Ucnuca nuTepaType, NpuMerbyje XapBapacku
cucteM pedpepeHun, ogHOCHO XapBapAcku npupydHuk 3a ctun (Harvard Referencing
System, Harvard Style Manual).

Jlntepatypa ce ob6aBe3HO nuLle Ha NaTUHUYHOM NUCMY U Habpaja no abeuenHoM
pepocneny, HaBogehw Hajnpe npesumeHa aytopa, 6e3 Hymepauuje.

[eTtarbHo ynyTCTBO O HauMHy nonuca pedepeHuu, ca npumepuma, 4aTo je Ha
CTpaHuuUM cajTa YnyTcTBO 3a XapBapAcku NpupyyYHUK 3a ctun. MNoTpebHo je ga ce nonumc
nuTepaType Ha Kpajy YnaHka ypaau y cknagy ca noMeHyTUM yrnyTCTBOM.

HecTtaHgapaHo, HEMOTMNYHO MNKU HeAOCNeAHO HaBohewe nuTepaType y cuctemuma
BpegHOBaka yaconuca cmartpa ce JOBOSbHMM pasfiorom 3a ocropaBake Hay4yHor cTaTy-
ca yaconuca.

Cuctem ASEESTANT y cBpxy KOHTpOsie NpaBUIHOT nUcnuca nmcte pedepeHum Ko-
puctu cneumjanHy anaTtky RefFormatter: koHTpona obnukoBaka pecepeHLm y cknaay ca
XapBapACKUM NPUPYYHUKOM 3a CTUI.

MNponpaTtHo nucMo

Mopep unaHka gocTaBrba ce NponpaTHO NUCMO Y kojem Tpeba ncrtahum o Kojoj BpCcTh
unaHka ce pagu, Koju cy rpaduydku npunosun (potorpaduje U LpPTEXN) OPUTMHATHK, a KO-
jn nosajMrbeHun.

Y nponpaTHOM NMCMYy HaBoAe Ce M Nojauun ayTopa: UMe, CPeaHse CroBo, Npesume,
UYuH, 3Bakbe, e-maun, agpeca nocnogasua (BI1), kyhHa agpeca, TenedoH Ha pagHoOM Me-
CcTy 1 kyhHM (MOBUNHM) TenedoH, padyH M Ha3me GaHke, CO MecTa cTaHOBaka, Gpoj
nunyHe kapte n JMbB rpafaHa.

AKo je BuLe ayTopa uYnaHka, y NponpaTtHOM NUCMY Ce HaBOAW MojeAVHavHW npo-
LieHTyanHu yaeo pagm obpadvyHa xoHopapa.

CBu pafoBu nopanexy CTPY4YHOj peLieH3uju, a oGjaBrbeHU PafioBu U CTPYyUHe
peueH3uje XoHOpPULLY ce NpeMa BaxehuM nponucuma.

Appeca pepakuuje:

BOjHOTEXHWYKN rNacHuK,

Bpahe Jyrosuha 19, [lom Bojcke Cpbuije,

11000 Beorpag.

E-mail: vojnotehnicki.glasnik@mod.gov.rs.
YpeaHuk
Hebojwa Mahewa
nebojsa.gacesa@mod.gov.rs
Ten.: 011/3349-497, 064/8080-118

288




CALL FOR PAPERS AND ARTICLE FORMATTING INSTRUCTIONS

The instructions to authors about the article preparation for publication in the Military Tec-
hnical Courier are based on the Act on scientific journal editing of the Ministry of Science and
Technological Development of the Republic of Serbia, No 110-00-17/2009-01 of o July 2009.
This Act aims at improving the quality of national journals and raising the level of their complian-
ce with the international system of scientific information exchange. It is based on international
standards ISO 4, ISO 8, ISO 18, ISO 215, ISO 214, ISO 18, ISO 690, ISO 690-2, ISO 999 and
ISO 5122 and their national equivalents.

The Military Technical Courier / Vojnotehnicki glasnik (www.vtg.mod.gov.rsfindex-e.html,
BTT.MO.ynp.cpO, ISSN 0042-8469 — print issue, e-ISSN 2217-4753 — online, UDC 623+355/359)
is a multidisciplinary scientific journal of the Ministry of Defence of the Republic of Serbia. It pu-
blishes scientific and professional papers as well as technical data about contemporary weapon
systems and modern military technologies. Offering a logistic system support, the Courier is a
part of a unique technical support to the Army services in the field of fundamental, applied and
development research. It also deals with production and use of weapons and military equipment
as well as with theoretical and practical achievements leading to professional development of the
personnel of the Ministry of Defence and the Army of the Republic of Serbia.

Pursuant to the decision given in Article 27, paragraph 1, point 4, and in accordance
with the acquired opinion given in Article 25, paragraph 1, point 5 of the Act on Scientific
and Research Activities (Official Gazette of the Republic of Serbia, No 110/05, 50/06-cor
and 18/10), the Ministry of Education, Science and Technological Development of the
Republic of Serbia classified the Military Technlcal Courier for the year 2013

in the field technological development:

— on the list of periodicals for materials and chemical technology,

category: leading scientific periodical of national interest (M51),

—on the list of periodicals for electronics, telecommunications and IT,

category: scientific periodical of national interest (M52),

—on the list of periodicals for mechanical engineering,

category: scientific periodical of national interest (M52),

in the field fundamental research:

— on the list of periodicals for mathematics, computer sciences and mechanics,

category: scientific periodical of national interest (M52).

The approved lists of national periodicals for the year 2013 can be viewed on the
website of the Military Technical Courier, page Journal categorization.

More detailed information can be found on the website of the Ministry of Education,
Science and Technological Development of the Republic of Serbia.

The information on the categorization can be also found on the website of KOBSON
(Consortium of Libraries of Serbia for Unified Acquisition).

The periodical is categorized in compliance with the Regulations on the procedure
and method of evaluation and quantitative formulation of scientific and research results of
researchers, stipulated by the National Council for Scientific and Technological Develop-
ment (Official Gazette of RS, No 38/2008). More detailed information can be found on the
website of the Ministry of Education, Science and Technological Development.

In accordance with the Regulations and the table about types and quantification of
individual scientific and research results (as a part of the Regulations), a paper published
in the Military Technical Courier scores 2 (two) points (category M51) and 1,5 (one and a
half) point (category M52).

The journal is in the Serbian Citation Index — SC index (data base of national
scientific journals), in the Russian Science Citation Index (RSCI)and is constantly
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monitored depending on the impact within the bases themselves and indirectly in the
international (e.g. Thompson Reuters) citation indexes. More detailed information can be
viewed on the website of the Military Technical Courier, page Journal indexing.

Manuscripts are submitted online, through the electronic editing system
ASEESTANT, developed by the Center for Evaluation in Education and Science — CEON.

The access and the registration are through the Military Technical Courier
site http://www.vtg.mod.gov.rs/index-e.html, on the page ASEESTANT or the page
SCINDEKS or directly through the link (aseestant.ceon.rs/index.php/vtg).

The detailed instructions about the registration for the service are on the website
http://www.vtg.mod.gov.rs/index-e.html, on the page Instructions for e-Ur: Electronic
Editing - ASEESTANT.

The Military Technical Courier publishes articles in Serbian, English, Russian,
German or French, using Arial and a font size of 11pt with Single Spacing.

The article should be written in accordance with the Publication ethics statement
(http://www.vtg.mod.gov.rs/publication-ethics-statement.html).

The article should contain the abstract with keywords, introduction, body, conclusion,
references and the summary in English language (without heading and subheading
enumeration). The article length should not exceed 24 pages of A4 paper format.

The article should be formatted following the instructions in the Article Form which
can be downloaded from website page Article form.

Title

The title should be informative. It is in both Journal’'s and author’s best interest to
use terms suitable for indexing and word search. If there are no such terms in the title, the
author is strongly advised to add a subtitle. The title should be given in English as well.

The titles precede the abstract and the summary in an appropriate language.

Letterhead title

The letterhead title is given at a top of each page for easier identification of article
copies in an electronic form in particular. It contains the author’s surname and first name
initial (for multiple authors add “et al”), article title, journal title and collation (year, volume,
issue, first and last page). The journal and article titles can be given in a shortened form.

Author’s name

Full name(s) of author(s) should be used. It is advisable to give the middle initial.
Names are given in their original form (with diacritic signs if in Serbian).

Author’s affiliation

The full official name and seat of the author’s affiliation is given, possibly with the
name of the institution where the research was carried out. For organizations with
complex structures, give the whole hierarchy (for example, University of Defence in
Belgrade, Military Academy, Department for Military Electronic Systems). At least one
organization in the hierarchy must be a legal entity. When some of multiple authors have
the same affiliation, it must be clearly stated, by special signs or in other way, which
department exactly they are affiliated with. The affiliation follows the author's name. The
function and title are not given.

Contact details
The postal addresses or the e-mail addresses of the authors are given in the first page.
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Type of articles

Classification of articles is a duty of the editorial staff and is of special importance.
Referees and the members of the editorial staff, or section editors, can propose a
category, but the editor-in-chief has the sole responsibility for their classification.

Journal articles are classified as follows:

Scientific articles:

1. Original scientific paper (giving the previously unpublished results of the author’s
own research based on scientific methods);

2. Survey paper (giving an original, detailed and critical view of a research problem
or an area to which the author has made a contribution visible through his self-citation);

3. Short or preliminary communication (original scientific paper of full format but of a
smaller extent or of a preliminary character);

4. Scientific critique or forum (discussion on a particular scientific topic, based
exclusively on scientific argumentation) and commentaries.

Exceptionally, in particular areas, a scientific paper in the Journal can be in a form
of a monograph or a critical edition of scientific data (historical, archival, lexicographic,
bibliographic, data survey, etc.) which were unknown or hardly accessible for scientific
research.

Papers classified as scientific must have at least two positive reviews.

The list of referees of the Military Technical Courier can be viewed at List of
referees.

If the journal contains non-scientific contributions as well, the section with scientific
papers should be clearly denoted in the first part of the Journal.

Professional articles:

1. Professional paper (contribution offering experience useful for improvement of
professional practice but not necessarily based on scientific methods);

2. Informative contribution (editorial, commentary, etc.);

3. Review (of a book, software, case study, scientific event, etc.)

Language

The article can be in Serbian, English or other language used in international
communication in a particular scientific field (Russian, German or French).

The grammar and style of the article should be of good quality. The systematized
text should be without abbreviations (except standard ones). All measurements must be
in Sl units. The sequence of formulae is denoted in Arabic numerals in parentheses on
the right-hand side.

Abstract and summary

An abstract is a concise informative presentation of the article content for fast and
accurate evaluation of its relevance. It is both in the Editorial Office’s and the author’s
best interest for an abstract to contain terms often used for indexing and article search.
The abstract describes the purpose of the study and the methods, outlines the findings
and state the conclusions. A 100- to 250- word abstract should be placed between the
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titte and the keywords with the body text to follow. Besides an abstract in Serbian
(Russian, German or French), articles in Serbian (Russian, German or French) are
advised to have a summary in English, at the end of the article, after the Reference list.
The summary should be structured and long up to 1/10 of the article length (it is more
extensive than the abstract). It can start with the translated Serbian (Russian, German or
French) abstract from the beginning of the article with translated main headings,
subheadings and major conclusions to follow (Reference list is not translated). The
structured summary should also contain the proportional informative parts of the text
below the headings and subheadings.

Keywords

Keywords are terms or phrases showing adequately the article content for indexing
and search purposes. They should be allocated heaving in mind widely accepted
international sources (index, dictionary or thesaurus), such as the Web of Science
keyword list for science in general. The higher their usage frequency is, the better. Up to
10 keywords immediately follow the abstract and the summary, in respective languages.

For this purpose, the ASEESTANT system uses a special tool KWASS for the
automatic extraction of key words from disciplinary thesauruses/dictionaries by choice
and the routine for their selection, i.e. acceptance or rejection by author and/or editor.

Article acceptance date

The date of the reception of the article, the dates of submitted corrections in the
manuscript (optional) and the date when the Editorial Board accepted the article for
publication are all given in a chronological order at the end of the article.

Acknowledgements

The name and the number of the project or programme within which the article was
realised is given in a separate note at the bottom of the first page together with the name
of the institution which financially supported the project or programme.

Article preliminary version

If an article preliminary version has appeared previously at a meeting in a form of
an oral presentation (under the same or similar title), this should be stated in a separate
note at the bottom of the first page. An article published previously cannot be published in
the Military Technical Courier even under a similar title or in a changed form.

Tables and illustrations

All the captions should be in the original language as well as in English, together
with the texts in illustrations if possible. Tables are typed in the same style as the text and
are denoted by Arabic numerals at the top. Photographs and drawings, placed
appropriately in the text, should be clear, precise and suitable for reproduction. Drawings
should be created in Word or Corel.

Citation in the text

Citation in the text must be uniform. The Military Technical Courier applies the
Harvard Referencing System given in the Harvard Style Manual. When citing sources
within your paper, i.e. for in-text references of the works listed at the end of the paper,
place the year of publication of the work in parentheses and optionally the number of the
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page(s) after the author's name, e.g. (Petrovic, 2012, pp.10-12). A detailed guide on
citing, with examples, can be found on Military Technical Courier website on the page
Instructions for Harvard Style Manual. In-text citations should follow its guidelines.

For checking in-text citations, the ASESESTANT system uses a special tool
CiteWatcher to find out quotes left out within papers and in reference lists.

Footnotes

Footnotes are given at the bottom of the page with the text they refer to. They can
contain less relevant details, additional explanations or used sources (e.g. scientific
material, manuals). They cannot replace the cited literature.

Reference list (Literature)

The cited literature encompasses bibliographic sources such as articles and
monographs and is given in a separate section in a form of a reference list.

References are not translated to the language of the article.

In compiling the reference list and bibliography, the Military Technical Courier
applies the Harvard System — Harvard Style Manual. All bibliography items should be
listed alphabetically by author's name, without numeration. A detailed guide for listing
references, with examples, can be found on Military Technical Courier website on the
page Instructions for Harvard Style Manual. Reference lists at the end of papers should
follow its guidelines.

In journal evaluation systems, non-standard, insufficient or inconsequent citation is
considered to be a sufficient cause for denying the scientific status to a journal.

The covering letter

The article should be accompanied with a cover letter with the information about the
author(s): surname, middle initial, first name, citizen personal number, rank, title, e-mail
address, affiliation address, home address including municipality, phone number in the
office and at home (or a mobile phone number), bank account and the name of the bank.

If there are more authors, their share in the article should be given in percents for
honorarium calculation purposes.

The cover letter should state the type of the article and tell which illustrations are
original and which are not.

All articles are peer reviewed. All authors and reviewers are paid an honora-
rium on publication of the article.

Address of the Editorial Office:

Vojnotehnicki glasnik/Military Technical Courier,
Brace Jugovi¢a 19, Dom Vojske Srbije,

11000 Beograd,

Republic of Serbia.

E-mail: vojnotehnicki.glasnik@mod.gov.rs.

Editor

NebojSa Gacesa
nebojsa.gacesa@mod.gov.rs

tel.: +381 11 3349 497, +381 64 80 80 118
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NPUMMALLUEHME U MHCTPYKLUUA NA ABTOPOB O NMOPAOKE NOArOTOBKU CTATbU

MHCTpyKUMS Ans aBTOpOB O Nopsidke NOAFOTOBKW CTaTbW K OMyOIMKOBaHMIO B >XypHane
«BoeHHo-TexH14eCKu BECTHUK» pa3paboTaHa B COOTBETCTBUM C AKTOM O pedakTMpoBaHUM Ha-
Y4YHbIX XypHanos MuHMCTepCTBa Hayku 1 TexHomormyeckoro passutus Pecnybnvkn Cepbusi, Ne
110-00-17/2009-01 ot 09.07.2009 r. NpumeHeHnem aToro AkTa, B NepByto oyepeab, obecneum-
BaETCH COBEPLUEHCTBOBaHWE Ka4yeCTBa OTEYECTBEHHbIX XXypHaroB 1 1x Gosee nomHoro BKIo-
YeHVst B MEeXOyHapoaHyto cuctemy obmeHa HayqHon nHdopmaumei. IHCTpyKumust CoOoTBETCTBY-
eT MexayHapoaHbiv cTangapTam ISO 4, ISO 8, ISO 18, I1ISO 215, ISO 214, I1ISO 18, ISO 690,
ISO 690-2, ISO 999, ISO 5122 1 cooTBETCTBYHOLLIMM OTEYECTBEHHBLIM CTaHAAPTaM.

BoeHHo-TexHnueckuin BecTHUK (Vojnotehnicki glasnik / Military Technical Courier),
BTr.MO.yrp.cp®, www.vtg.mod.gov.rsfindex-ru.html, ISSN 0042-8469 — neuyaTHOe u3gaHue,
e-ISSN 2217-4753 — online, UDK 623+355/359, siBnsetcs MynbTUAUCUMNITMHAPHBIM Hay4HbIM
»XypHanoMm MuHucTepctBa o6opoHbl Pecnyonukmn Cepbusi, nyonmkylowmWin HaydHble cTaTtbu U
cTaTby CNeumanucToB, B TOM YKCre TeXHUYeCckMe MHopMaLmmn OTHOCUTENBHO COBPEMEHHBIX
CUCTEM BOOPYXEHMSI U COBPEMEHHBIX BOEHHbIX TEXHOMOMMAX. XKypHan oTcrnexviBaeT 3a eauH-
CTBEHHOWN NHTEPBMAOBON TEXHUYECKOWN MOAAEPXKKON BOOPYXEHHbIX CUIM HA MPUHLMNAX NOMUCTU-
Yeckor NoaaepXku, B 0BNacT OCHOBHbIX MPUMEHSIEMbIX Hay4HbIX UCCIEAOBaHWN, a Takke B
obnactv Npov3BOACTBA BOOPYKEHW N BOEHHOTO 060pYA0BaHNSA U OCTaNbHBIX TEOPETUHECKNX
N NPaKTU4ecKUX OOCTVIKEHWI, COOENCTBYIOLLMX MOBbILLEHUIO KBanudmkaumin nepcoHana Mu-
HuctepctBa O6opoHbI 1 Boopy»eHHbIx cun Pecriyonvkmu Cepbus.

MwuHncTepcTBO 06pa3oBaHus, Hayku U TeXHomormyeckoro passutus Pecnybnuku Cep-
Ous1, cornacHo peLleHuto no cT. 27 absal, 1, NyHKT 4 1 No nony4eHHOMY TONKOBaHWIo CT. 25
absau, 1 nyHKT 5 3akoHa 0 Hay4HO-UccrnegoBaTenbekon aesatensHocTu (,CrnyKbeHn rmacHuK
PC", Ne 110/05, yTBepxauno kateropnsaumio BoeHHo-TexHnyeckoro BectHuka 3a 2013 roa;

KaTteropuu B 06nactv TEXHONOrM4eCKoro pas3suTns:

— O6nactb MmaTepuanoB U XMMMYECKON TEXHONOTUK:

BeAYLLMIA Hay4YHbIV XXypHan HauMoHaneHoro 3HavyeHus (M51),

— OGnacTb 3NEeKTPOHMUKM, TEeNIEKOMMYHUKaUUA U MH(POPMALIMOHHbLIX TEXHOJO-
FMIA: Hay4HbIN XXypHan HauMoHaneHoro 3HaveHust (M52),

— ObnacTb MexaHUKU:

Hay4HbIV XXypHan HaunoHanbHoro 3HavyeHus (M52).

KaTteropun B 061acT 0CHOBHbIX MCCNEAOBaHWIA

— O6nactb maTeMaTuKa, KOMMbIOTEPHbIE HAaYKN, TEXHUYECKME HAYKW:

Hay4HbIV XypHan HaunoHanbHoro 3HavyeHusa (M52).

MHgpopmaumio oTHoCcMTENBHO KaTeropusaummn 3a 2013 rog MOXHO MOCMOTPETb Ha
CTpaHuue canTa BoeHHO-TexHMYeCcKoro BeCTHUKa Kateropmsauusi BECTHUMKA.

Bonee noapobHyto nHgopmaLmio MOXHO npoynTaTh Ha cante MuHuctepctea obpa-
30BaHWs1, HAyKuU N TexHonornyeckoro passutus Pecnybnukm Cepbus.

MHdopmaumio o kaTteropmsauum MoxHO nocmotpeTb U Ha cante KOBCOH-a (Koh-
copumym 6nbnmnotek Pecny6nuvku Cepbusi no Bonpocam 00beaNHEHUS 3aKYMOK).

KaTeropusaumsi BecTHMKa npoBefeHa cornacHo [lonoxeHunio o nopsigke n cnocobe
KaTeropmsaumm Hay4Ho-VccreaoBaTenbCkMX pesynbTaTos, yTBEpXAeHHOMY HaumoHanbHbIM
KOMWUTETOM NO Hayke v TexHornorusam (Cnyx6eHn rmacHuk PC, Ne 38/2008).

B cooTBeTCTBMM C BbllleyKa3aHHbIM [lonoxeHneM u Tabnmnykown ¢ nokasaTensmm
Knaccudvkaumm 1 Kateropusauuy MHAMBMAYaNbHbIX HAaYYHO-UCCMeAoBaTENbCKUX pe-
3ynbTaToB (SBNSOLWENCcS HeoTbemnemoln vactbto [lonoxeHus)), paboTa, onyGnuko-
BaHHas B BoeHHO-TeXHM4YeckoM BECTHMKE, OLeHMBaeTCs criedyrowwmm crocobom: 2 6anna
(kateropust M51) n 1,5 6annos (kateropus M52).

XKypHan cootseTctByeT cTaHgaptam Cepbcekoro umTtatHoro mHgekca — SCindeks
(basa paHHbIX OTeYeCTBEHHbIX HayyHbIX XypHanoB), a Takke Poccuiickoro unHgekca
Hay4Horo umtmpoBaHusa (PUHL). XXypHan nocTosiHHO oueHuBaeTcs (MOHUTOPUHT) B
3aBMCMMOCTU OT YMCMEHHOrO NokasaTtesns BaXHOCTU HAy4HOrO XXypHana B camux 6asax, B
T.4. onocpeaoBaHHO B MeXAyHapOoAHbIX UUTaTHbIX nHaekcax (Thompson Reuters).
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C vHdopmaumven 06 MHOEKCMPOBAHUM MOXHO O3HAKOMWUTLCS Ha CTpaHuue cawTa
XypHana «/HOekcMpoBaHue BECTHUKAY.

PaboTbl npeactaensitoTca nytem online cuctemor e-Yp: JnekTpoHHOe M3naTenbCTBO
ASEESTANT, sanyweHHoe LleHTpoM nopaepxviBalowiMM pasBuTue obpasoBaHMst U Hayku
(LIEOH).

MpaBa poctyna u peructpaums B cucTeMe odopMnsATCs No agpecy
http://www.vtg.mod.gov.rs/index-ru.html, yepes ctpanmuy «ASEESTANT» unn « CLUMHOEKC»
(aseestant.ceon.rs/index.php/vtg).

C MHCTpyKUMEN No perncrTpaumm u npaeBy AOCTYNa MOXHO 03HaKOMUTBLCS MO agpecy
http://www.vtg.mod.gov.rs/index-ru.html, = Ha  cTpaHuue «MHCTpykuMs no  e-Yp:
AnekTpoHHoe nagatensctBo ASEESTANT».

BOEHHO-TEXHNYECKUI BECTHUK BbINycKaeT CcTaTbM Ha CepOCKOM, PYCCKOM,
AHIMUINCKOM, HeMeLKOM nnn dopaHLy3ckom asbikax (Arial, wpudTt 11 pt, npoben Single).

CTtaTbsl AOMKHA ObITb HAMMCaHa cornacHo ¢ ATUYECKUM KOAEKCOM
(http://www.vtg.mod.gov.rs/etichyeskiy-kodyeks.html).

CTtaTbsl JOMKHA coaepaTh CIOXKET C KIKYEBbLIMY CrOBaMU, BBeAeHWE, pa3paboTky,
BbIBOAbI, CIUCOK MCMOMb30BaHHOW NUTEPaTypbl U pe3toMe C KIoYeBbIMU CMIOBaMMN Ha aH-
rMUACKOM s3bike (6e3 Hymepaummn 3arofioBKOB 1 noasaronoBkos). O6bem cTaTbu He [on-
)KEH NpeBbIAaTh OOUH aBTOPCKMI NUCT (16 cTpaHuy popmata A4 ¢ npobenom Single).

CrtaTbsl gomkHa ObiTb HanMcaHa Ha obpasue HanMcaHust CcTaTbM, KOTOPLIA MOXHO
ckadaTb Ha cTpaHuue cavTta «[lpaBuna n obpaseL, cocTaBneHus cTaTbuy».

3aronoBok

3aronoBoK OOmKeH OoTpaxaTb TeMY CTaTbW. MHTeperI XypHana u aBTopa COCTOAT
B UCMNOJ1b30BaHUN CIOB, y,ElO6HbIX ONS uHAekcaumm u noucka. Ecnu Ttakve crnosa He
cofepXaHbl B 3arofioBke, To XenaTtenbHO [o6aBnTb 1 NOA3aronoBoOK. 3arofloBOK JOIMKEH
ObITb nepeBefeH Ha aHrMUNCKUA A3bIK. OTn 3aronoBku NnAWYTCA nepen croXxetamMun Ha
COOTBETCTBYHOLLEM A3bIKE.

TekywWwnm 3aronoBoK

TekyLLWii 3aronoBoK NULLETCS B TUTYNE KaX4OW CTPaHuUbl CTaTby C LieNblo ynpo-
WeHUst uaeHTUdMKaumMm, B MEepBOW OYEepeau KOMWii CTaTbeld B 3MEKTPOHHOM BUAE.
CopepxuT B cebe haMmunuio U UHMLMAN UMEHW aBTopa (B CrydYae ecrv aBTOPOB Hec-
KOMbKO, OCTanbHble 0603HavalTea ¢ «et al.» unn «u Ap.»), 3aronoskn paboThl U XKypHa-
na (rog, o6beMm, TeTpapb, Ha4anbHas U 3aKnuuTeNbHas cTpaHmua). 3arornoBky XypHana
W cTaTby MOTYT NPUBOAUTLCS B COKPALLEHHOM BUAE.

®PUO aBTOpPa

MpuBoaATCA NnonHas hamunusi U NosHoe ums (Bcex) aBTopoB. OYeHb xenaTenbHo,
YTOObI GbINU NpUBEAEHbI U cpefHue GykBbl aBTOpPoB. PamMuUUs U UMSi OTEYECTBEHHbIX
aBTOPOB BCeraa NULLYTCS B OpUrMHANbHOM BuAae (C cepbCKUMM AMaKpUTUYECKUMI 3HaKa-
MW), HE3aBUCMMO OT S13blka, Ha KOTOPOM paboTa HanucaHa.

HanmeHoBaHue yupexaeHusa aBTopa (addpunmaums)

MpuBoauTCA NonHoe (ouumanbHOE) HaMMEHOBaHNE U MECTOHaXOXAeHNe yUYpex-
[OeHnsl, B KOTOPOM paboTaeT aBToOp, a TakkKe HaMMEHOBaHWe yuypexaeHusi, B KOTOPOM
aBToOp MpoBen wuccnegosaHve. B crniyyae crnoxHbIX opraHusaumin npuesoguTcs obluas
nepapxus (Hanp. YHuBepcuteT obopoHbl B . benrpage, BoeHHas akagemusi, Kadenpa
BOEHHbIX S3MEKTPOHHbIX cucTem). o kpaviHem mMepe, odHa M3 3TUX OpraHvM3auui B
nepapxum JormkHa MMeTb CTaTyc lopuandeckoro nuua. B cnyyae ecnm aBTopoB HECKOIb-
KO, W ecnn HekoTopble paboTalT B OAHOM YYPEXAEHWW, HYXHO OTAeNbHbIMU
0603HaYEHNSAMMN UMK KaKUM-HUBYOb APYrMM CMOCOBOM ykasaTb B KaKOM U3 NpuBeOeHHbIX
yupexaeHuin paboTaeT kaxabli M3 NpUBEAEHHbIX aBTOpoB. Adpdunuauuss nuwetcs
HenocpezacTeeHHo nocne ®NO aBTopa. [JomKkHOCTb M KBanudukaums no obpasoBaHuio
He yKa3sblBaloTCS.

KoHTakTHble faHHbIe

MoyToBbI aapec W/WNU 3MeKTPOHHBLIM adpec aBTOPOB YKa3blBalOTCSl Ha MNepBoWn
CTpaHULbl CTaTbM.
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KaTteropus (Tun) ctatbm

KaTteropusaumsa ctatben ssnsetca 0653aHHOCTbIO pedakumm n umeet ocoboe 3Ha-
YeHue. KaTteropuio ctatbn MOryT npeanaratb peueH3eHTbl U uYneHbl pefakuuum, T.e. pe-
AaKkTopbl pyOGpuWK, HO OTBETCTBEHHOCTb 3a KaTeropusaumio HeceT UCKMIOYUTENbHO rnaBs-
HbIi pegakTop. CTaTbu B XXypHanax pacnpeaenstoTcs Nno crneayoLwmM KaTteropusm:
HayuHble cTaTbu:

1. opurnHaneHas Hay4Has paboTa (paboTa, B KOTOPOW NPUBOASATCS PaHbLUE HEOmny-
6nvKoBaHHbIe pe3ynbTaTbl COBCTBEHHbIX NCCNe4OBaHNIN HayYHbIM METOL0M);

2. HarnsgHasa pabota (pabota, cogepxXallas opurMHanbHbIA, AeTanbHbIN U KpUTKU-
Yecknn 0630p wuccrnegoBaTenbCckol MpobnemMbl unuM obnactn, B KOTOPbIA aBTOP BHEC
onpegeneHHbI BKNag, BUAUMbIA Ha OCHOBE aBToLMTaT);

3. KpaTkas unu npegsaputenbHas MHopMaumsa (opurmHanbHas HayvHas pabota
nomnHoro popmata, HO MeHbLLero obbema Unu umetoLLasi npeABapuTenbHbBIN XxapakTep);

4. Hay4Has KpUTUKa, T.e. Nnonemyvika (AUCKYCCUsi Ha ONpeaerieHHYI0 HayyHylo Temy,
060CHOBaHHast UCKNIOYNTENBHO Ha Hay4YHOW aprymeHTaumn) n 6ernsie 0630pbl.

OpHako, B HEKOTOPbIX 0bracTax Hay4yHas paboTta B XypHane MoxeT umeTb opmy
MOHOrpad14eckon CTyann, a TaKkke KpUTUHECKOro n3gaHus HayvyHoro matepuana (Mcrto-
pYKO-apXMBHOro, Nnekcukorpaduueckoro, 6ubnuorpaduyeckoro, 063opa AaHHbIX U T.M.) —
[0 Tex Nnop Hem3BeCTHOro WM HeJOCTaTOMHO AOCTYMHOrO ANS Hay4YHbIX NCCIe[OBaHNN.
PaboTbl, knaccuduumMpoBaHHbIe B Ka4ecTBe Hay4HbIX, AOIMKHbI UMETb, MO MEHbLUEN Me-
pe, ABE NOMOXMNTENbHbIE PELEeH3NN.

Cnucok peueH3eHTOB BoOeHHO-TeXHWYeCKOro BeCTHMKA MOXHO MOCMOTPeTb Ha
cTpaHuue canTta «Cnncok peLeH3eHTOoBY.

B cnyvae ecnu B XypHane oObABNSAIOTCA U MPUMOXEHNS, HE UMEIOLLNE HayYHbIN
XapakTtep, Hay4Hble CTaTbW JOSKHbI ObiTb CrPyNNUPOBaHbl U YETKO BbidereHbl B NepBow
YacTu TeTpagu.

[MpodeccroHanbHble cTaTbi:

1. npodpeccnoHanbHasn pabota (NpuNoxeHns, B KOTOPbIX NpeanaralTcs onbIThl, No-
rnesHble ANS COBEPLUEHCTBOBAHMSA NMPOJEeCCMOHaNbHOWM MPaKTUKW, HO KOTOPbIE HE JOMMKHbI
B 06513aTenbHOM nopsigke ObiTb 060CHOBaHbLI Ha HayYHOM MeToae);

2. HdOpMaTUBHOE NPUIIOXKEHNE (NepefoBasi CTaTbs, KOMMEHTapuUi U T.M.);

3. peueHsns (KHUrK, KOMMbIOTEPHOM NPOrpaMMmel, Crlyyasl, Hay4Horo cobbITs 1 T.N.).

A3blk paboThbl

Pabota moxeT ObITb HanucaHa Ha cepbCKOM, aHrMUACKOM WM ApYroM si3blke,
MCMOSb3yeMOM B MEXAYyHapOAHOW KOMMYHMKaLuMM B ONMpeaerieHHoW HayyHow obnactu
(pycckuin, HemeuKn unu ppaHLy3cKui).

TeKkcT AormkeH BblTb B NIMHIBUCTUYECKOM W CTUIIMCTUHECKOM CMbICIE YNOpSAOYeH,
cucTemMaTuanpoBaH, 6e3 cokpalleHuii (3a UCKIIYEHNEM CTaHaapTHbIX). Bee dumanyeckue
BENNYVHbI AOMKHbI COOTBETCTBOBATL MeayHapogHOW cucTeme eavHuL, U3MepeHns —
CW. OuepegHocTb chopmyn ob6o3Ha4aeTcs NOpPsSAKOBLIMU HOMEPaMU, C NPaBON CTOPOHbI
B KPYrbIX CKOOKax.

CroxeT (abcTpakT) u pestome

CroxeT (abcTpakT) aABnsieTcs KpaTkuM MHAOPMaTUBHBIM 0030pOM COAEpKaHUst CTaTbMy,
obecneuvBaloLMM YuTaTento GbICTPO M TOYHO OLEHWUTL €ro peneBaHTHOCTb. B uHTepecax
penakuum 1 aBTOpPOB, YTODbI CIOXET copepXan TePMUHbI, YacTo WUCMOb3yeMble Ans UHOEK-
CMpOBaHWs U noucka crtatbeil. CoCTaBHLIMM YacTsIMU CHOXETa SIBNSIIOTCS LeNb UCCIefoBaHusl,
MeToApbl U 3aknoveHne. B ctoxeTte gomkHo 6biTb oT 100 Ao 250 croBs, 1 AOMKEH HaxoauTcs
mMexay TuTynamm (3aronosok, @O aBTOpPOB 1 Ap.) 1 KIMHOYEBLIMK CIIOBaMU, 3a KOTOPbIMU Crie-
ayeTt TekcT ctatbu. Ecnn pabota HanucaHa Ha cepbckom (pycckom, HeMeLkoM unu dpa-
HLIY3CKOM) 53bIKe, XenaTernbHO, YToDObl KpoMe CtoxeTa Ha cepbCkoM (PYCCKOM, HEMELIKOM Uin
bpaHLy3ckom) Obln NPeoCTaBNEH U CHOXET B PaCLUMPEHHOM BUAE HA aHITIMIACKOM 13blke — B
KayecTBe T.H. pestomMe (summary). Tako pe3tomMe JOIMKEH HaXOAUTBCH B KOHLIE CTaTby, Nnocne
pasgena JlutepaTypa. BaxHo, 4Tobbl pestome Gbirio B CTPYKTYpUPOBaHHOM BUAE, U €70 AnvHa
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MOXeET cocTaBnATb 40 1/10 AnuvHbl cTatby (OHO Boree OBLLMPHO, YEM CHOXKET M3 Havana cTaTby).
Hayanom gaHHoro pestome MOXET ObiTb NepeBeAeHHbIN CIOXET (M3 Hayana cTaTtbu), a 3aTeM
OOJDKHbI  CriefoBaTb MNEPeBEdEeHHble [MaBHble 3arofioBkM, MOA3arofioBKM UM OCHOBBI
3aKIoYEHNs CTaTbk (NUTepaTypa He NepeBoauTcs). B CTpyKTYpUpoBaHHOM pe3toMe Hy)XHO ne-
PEeBECTU YacTb TEKCTa MoJ 3arofloBKOM M 3arofloBKOM, MpUHUMMasi BO BHUMaHWE, YToObl OHa
Gblnia NponopLMoHaribHa X pasmMepy 1 B TO JKe BpeMsi oTpakarna CyTb.

KntoueBble cnoBa

KnioyeBbiMM crioBamy  SIBMISIOTCA TEPMUHbI MK dopasbl, agekBaTHO MpeacTa-
BMSOLLME COoAepxXaHue cTaTbu, Heobxoammoe Ans MHAEeKCMpoBaHusA u novcka. Nx Hago
npucyxgatb, ONMPasicb MpY 3TOM Ha KaKOW-TO MeXAyHapOOHbIA UCTOYHWK (perucrp,
cnosapb, Tesaypyc), Hambonee npuemnembii BHYTPU AaHHOW HayyHow obnactu. Yucno
KMnoYeBbIX CroB He MOXeT npesbiwaTe 10, @ B UHTepecax pegakumv U aBTOPOB, YTOObI
MX YacToTa bbina Kak MoxHo Bonblue. KnioyeBble crioBa AatoTcs Ha A3blke, HA KOTOPOM
HanucaHa cTaTbsi (CIOKET), W Ha aHrmUACKOM A3bike. B cTtatbe OHM muMwyTCA Heno-
CpeAcTBEHHO nocre CloxeTa, T.e. nocne pestome.

Mporpamma ASSESTANT npegocTaBnsieT BO3MOXHOCTb MCMONb30OBaHNUS cepBuca
KWASS: aBToMaTnyeckoe (HUKCMPOBAHUE KIIOYEBLIX CMOB U3 UCTOYHMKOB/CNoBapen no
BbIGOpY, T.€., KOTOpblE aBTOP/PeaakTop BOCMIPUHUMAET UMK HeT.

[Oarta non y4yeHus cTaTtbu

[aTta, korga pedakuma nonyyduna ctaTtbio, AaTa, Koraa penakuma OKOHYaTellbHO
npuHAnNa cTtaTtbio Ans OI'Iy6J'II/1KOBaHI/IF|, a Takke gaTbl, korga 3a UCTekLuin nepuon Obinu
npenocrtaBlieHbl 3BEHTYyallbHble WUCMpaBlieHUA pPyKoOnucu, npuBoaAaTCA B XPOHOJIO-
rm4eckom nopsake, Ha NoCToAHHOM MecCTe, Kak npaBuno, B KOHLUE CTaTbu.

BbipaxeHue 6narogapHocTu

HaumeHoBaHVWe 1 HOMep MpoekTa, T.e. Ha3BaHWe NporpaMmbl, B KOTOPOW CTaTbs
BO3HUWKNA, KaK U HaVMeHOBaHWe YYpEexOeHusi, KOTopoe (PUHAHCUPOBANO MPOEKT Unu
nporpammy, NpUBOASATCS B OTAEINbHOM NMPUMEYAHNM Ha MOCTOSIHHOM MECTe, KaK NpaBurio,
BHM3Y NEPBOW CTPaHULibl CTaTbU.

Mpeabiaywmne Bepcumn paboTbl

B cnyyae ecnu cTaTbs B NpeAblayLueli Bepcun Gblna uanoxeHa B YyCTHOM obpalle-
HUU (NOA OAMHAKOBbLIM UMM MOXOXMM Ha3BaHWEM), CBeeHUMe 06 3TOM [OSHKHO ObiTb
yKazaHoO B OTAENbHOM MPUMeYaHuW, Kak MpaBuiio, BHU3Y MNEepBOW CTpaHUubl CTaTbu.
Pabota, koTopas yxe ony6rnvMkoBaHa B HEKOTOPOM U3 JKypHarioB, He MOXeET ObiTb OMny-
6nvkoBaHa B BoeHHO-TEXHMYEecKOM BeCTHMKa (mepenedyataHa), HU MOA MOXOXWUM Ha-
3BaHWEM, HU U3MEHEHHOM BuJeE.

Ta6nuyHoe u rpacdnyeckoe npeacraBrieHne

XKenatenbHo, 4TOObI Ha3BaHUS BCEX NpeacTaBneHUn (Mo BO3MOXHOCTU U TEKCTya-
NbHOE coAepXaHue) Obinu npeacTaBneHbl Ha ABYX s3blkax (Ha A3bike paboTbl U Ha
aHrnunckom). Tabnumubl NUWYTCA TakUM Xe cnocobom Kak u TekcT u obo3HavarTest no-
PSAKOBbIMM HOMEpPaMW C BEPXHEWN CTOPOHbI. doTorpacmm U PUCYHKU OOMKHbI ObITb No-
HATHbI, HarMsAHblI U yOoOHblE ANs penpoaykuuun. PUCyHKM Hago genaTb B MporpaMmmax
Word nnu corel. dotorpadun n pucyHkn Hago NocTaBUTb Ha XXenaeMoe MecTo B TEKCTE.

CcbInku (UMTUPOBaHUE) B TEKCTE

OdpopmrieHre CCbINOK Ha UCTOYHMKN B paMKax CTaTbl JOMKHO ObITb OAHOOOPAa3HbIM.

BOEHHO-TEXHUYECKWI BECTHUK ANt OCPOPMIIEHMST CCbINOK, LUMTaT M CNMcKa UCMomnb3o-
BaHHOW NMTepaTypbl NONb3yeTcs rapeapackorn cuctemon (Harvard Referencing System, Har-
vard Style Manual). B Tekcte B ckobkax nNpuBoauTCst haMmunns LMTUpyemMoro aetopa (Mnm
hbamunusi NepBOro aBTOpPa, ECIM aBTOPOB HECKOSLKO), FOA U3aaHusl U No HEOBXOAUMOCTU HO-
mMep cTpaHuubl. Hanpumep: (MeTtposud, 2010., nn. 10-20). PekomeHgaumm o cnocode LmMTmpo-
BaHWsi pas3MeLLeHbl Ha CTpaHuue caita «MHCTpyKuMsi Mo ucnonb3oBaHuio [apBapackoro
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ctunay. MNMpy odhopMIEHNM CCBINOK, UMTaT U CNMCKa UCMONb30BaHHON NuTepaTypbl Heobxoaw-
MO NPUAEPKNBATLCS YCTAHOBMEHHbIX HOPM.

Mporpamma ASEESTANT npepoctaBnsieT npy LMTUPOBAHWM BO3MOXHOCTb MCMOSb-
30BaHusa cepeuca CiteMatcher: cdukcmpoBaHue nponyLeHHbIX LMTaTt B paboTe 1 cnvcke
nuTeparypbl.

MpumeyaHna (CHOCKwM)

MpumeyaHusa ykasblBalOTCA BHU3Y CTPaHMWLbl, HA KOTOPOW HAXOAMTCH TEKCT, K KOTO-
pbIM OHU OTHOCHATCS. MoryT coaepxaTb MeHee BaxHble AeTanu, A0MNOMHUTENbHblIE 00bs-
CHEHUs, ykasaHusa o6 MCrnonb3oBaHHbIX UCTOYHUKAX (Hanp. Hay4YHOM martepware, cnpa-
BOYHMKaX), HO HEe MOryT BbITb 3aMeHON ANS LMTUPOBAHHOW NUTEpaTypbl.

INucTt pedhepeHuun (nutepaTypa)

LinTnposaHHo nuTepaTypor OXBayeHsbl, Kak NnpaBusio, bubnuorpacmyeckne NCTOHHUKN
(cTaTtbn, MoHOrpacdum 1 T.M.) U OHa NPeACTaBNSETCS UCKMHYUTENBHO B OTAENBLHOM pasgene
cTaTtby, B BUAE nvcTa pedepeHumii. PedepeHummn He nepeBoasTcs Ha A3biK paboThbl.

BoeHHOo-TexHnYecknin BECTHYK Ans 0hOPMIIEHUS CNMUCKA MCMONMb30BaHHOW nuTepa-
Typbl NpUMeHsieT rapsapackyto cuctemy (Harvard Style Manual). B cnucke nutepatypbl
WCTOYHMKM AaloTcs B and)aBUTHOM MOPSAKE aBTOPOB WM peaakTopoB. PekomeHgaumm o
cnocobe UMTUPOBAHUS pasMelleHbl Ha cTpaHuue camta «VHCTPYKUMS No MCronb3o-
BaHuto MapBapackoro ctunsi». Npy oopMreHMn cnmncka MCrnonb30BaHHOW nuTepaTtypbl
HeobXxoaAMMO NPUAEPKMBATECH YCTAaHOBINEHHbBIX HOPM.

Mporpamma ASEESTANT npu ocdopMneHun cnvcka nutepaTypbl NpeaocTaBnseT
BO3MOXHOCTb Ucnonb3oBaHus cepBuca RefFormatter: koHTponb ocopmnexus cnvcka nu-
TepaTypbl B COOTBETCTBMM CO CTaHAapTamu [apBapAackoro cTuns.

HecrtaHgapTHoe, HemnomHoe u HenocnegoBaTenbHOe MpUBEAEHWE NUTepaTypbl B
cucTemMax OLEHKM XypHarna cyvMTaeTcsi JOCTAaTOYHOW MPUYMHON ANis ocnapuBaHUs Ha-
YYHOro cTaTyca XypHana.

ConpoBoauTenbHOe NMMCbMO

Kpome ctaTbm npegocTaBnseTcs CONpoOBOAMTENbHOE MUCbMO, B KOTOPOM HYXHO
yKasaTb O KakOM BuAe CTaTbu peyb MOeT, KoTopble U3 rpaduyecknx npegcrasneHnii (do-
Torpacdmmn 1 pUCyHKN) OpUrMHarbHbIe, a KOTopble B3SATbl B3aMbl.

B conpoBoguTensHOM MMCbMe MPUBOAATCS M CBeAeHWs 06 aBTope: UMS, CpeaHss
OykBa, hamunus, YvH, 3BaHve, e-mail, agpec pabotogartens (BoMHcKasi noyta), JOMaLLHWIA
appec, cnyebHblii TenedoH 1 NMUYHLIA (MOBUNMbHBINA) TeNedoH, CHET U HaUMeHoBaHWe GaHka,
MYHULIMNAnMTET MecTa NPOXUBAHNSA 1 €OWHBIN MAEHTUVKALMOHHBIA HOMEP rpaxaaHuHa.

B cnyyae ecnu aBTOpPOB CTaTbW HECKOMNbKO, B COMPOBOAUTENBbHOM MNUCbME
yKa3sblBaeTCs [OMs y4acTUsi Kax4oro U3 HUX OTAENbHO B NpoLeHTax, B Lensix pacyeTa
roHopapa.

Bce paboTbl noanexar cnew. peLeHsnpoBaHnio, B TO BpeMsi Kak onybrnvkoBaHHble
paboTbl 1 cnew. peLeH3nn onnadvnBaloTCs CornacHo AeNCTBYOLLEMY 3aKOHOO4ATENLCTBY.

MoyToBbLIV agpec peaakunu:
«BOjHOTEXHMYKM rNaCHUKY,

11000 Beorpag,

¥n. bpahe Jyrosuha 19
E-mail:vojnotehnicki.glasnik@mod.gov.rs.

PEOAKTOP

Heb6onwa Mavewa
nebojsa.gacesa@mod.gov.rs

Ten: +381 11 3349 497, +381 64 80 80 118
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MEOWJA LUEHTAP ,,O0BPAHA*

» bpahe Jyrosuha 19, 11000 Beorpag *
* Tenedonun: (011) 3201-995 n 23-995 -
» Tenedpakc: (011) 3241-009 -
» Tekyhn pauyH: 840-312849-56 « [MNB: 102116082 -
* bpoj noTepae o0 eBuaeHTUpamny 3a NAB: 135328814 -

NMO3uB HA MPETMNATY 3A LULTAMIMAHO U3OAHE 3A 2015. FTOOAUHY
lMpeTnnahyjemo ce 3a WTamMnaHo usgawe Yyaconmca:

6p. Nnpumepaka
1. ,,BOjHOTEXHUYKMU rMacHUK"
Noguwha npetnnata 1.200,00 guHapa
MNpunukom ynnate noseatu ce Ha 6poj: 54 .

2. ,,HoBu rmacHuk*
Noguwha npetnnata 1.800,00 guHapa
Mpuwnukom ynnate no3gatn ce Ha6poj: 53 L

3. ,,BojHo peno*
Noguwra npetnnata 1.400,00 guHapa
Mpunukom ynnate no3gatn ce Ha 6poj: 51 L

MpeTnnaTtHe ueHe Baxe Ao 31. 12. 2015. roguHe.

Bpoj npumepaka n3gamwa koja ce Hapydyjy ynucatu y HapyubeHuuy, a
npvMepak HapylLbeH1Le ca 4OoKa3oM O M3BPLLUEHO] ynnaTti Ha rope HaBe-
AeHun Tekyhn padyH nocnaTti Ha rope HaBeaeHy agpecy.

KYMAL, e LT 1 PRI



JlnkoBHO-rpadmnykn ypeaHuk
mp Hebojwa KyjyHuunh
e-mail: nebojsa.kujundzic@mod.gov.rs

TexHu4dko ypehere
3ee30a JoBaHoBUh

JlekTop
Hobpuna MuneTtuh, npodecop
e-mail: dobrila.miletic@mod.gov.rs

MpeBog Ha eHrnecku
JacHa Buwnuh, npodecop
e-mail: jasnavisnjic@yahoo.com

MpeBoa Ha pyckn

KapuHa ABarjaH, npocecop
e-mail: karinka@sezampro.rs
Onusepa Xajaykosuh, npodecop
e-mail: oliverahajdukovic@lukoil.rs

MpeBoa Ha HeMaykun
lopdaHa BorgaHosuh, npocecop
e-mail: gordana.bogdanovic@yahoo.com

MpeBoa Ha dpaHuycku
[paza+ Byukosuh
e-mail: draganvuckovic@kbcnet.rs

LINMN — Katanorusauuja y nyénukauuju:
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