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Abstract:

Introduction/purpose: Progress of science and development of new technologies
brings increased everyday use of goods with potential human safety and health haz-
ards. The aim of this paper was to select a model for training individuals who are to
perform the function of dangerous goods transport advisors in the Ministry of Defense
(MD) and the Serbian Armed Forces (SAF). Methods: The problem was solved through
the use of the AHP (Analytic Hierarchy Process) with ten subject-matter experts in-
volved, who all contributed - within their individual competency level, with different

individual weight of knowledge - to the final decision. Results: The stability of the final
decision was confirmed with a dynamic sensitivity analysis through the use of Expert
Choice 2000 software. Connclusion: The results of the conducted research favored the
model by which the training should be conducted relying on one's own resources.
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INTRODUCTION

Industrial development contributed greatly to the development of transportation and through that to
greater presence of dangerous goods in transportation activities. Every participant of the process of
dangerous goods transport is exposed to the risk of possible accidents during the dangerous goods
transport. Dangerous good transport accidents also present risk for individuals not directly involved in
the process of goods transport, their material goods and the environment in which they live.

Dangerous goods transport in the armed forces is very pronounced given the fact that the majority of
members of the armed forces are, by nature of the job, in everyday contact with some sort of dan-
gerous goods. Precisely, this fact obliges armed forces to undertake many activities to prevent dan-
gerous goods transport accidents.

Mode of transport and responsibilities of individuals involved in the transport of dangerous goods are
prescribed through legal norms at national and international levels. Policy of dangerous goods
transport in the MD and the SAF (Official Military Gazette, 8/2018) regulates transport of dangerous
goods within the MD and the SAF, as well as by other armed forces or organisations which make use
of the transportation infrastructure of the Republic of Serbia (RS), in accordance with a separate
agreement. First and foremost, the mentioned policy is in accordance with the national Law of dan-
gerous goods transport (Official Gazette of the RS, 95/2018) as well as with international agreements
that regulate dangerous goods transport for different means of transportation.
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For dangerous goods transport to function without problems and for it to be in accordance with regu-
lations, a need arose for a person who has the knowledge of duties and responsibilities of all partici-
pants in the said process. That person is a Dangerous goods transport advisor.

Dangerous goods transport advisors are professionals in charge of full compliance with regulations
during dangerous goods transportation activities performed by an organisation. This function can be
executed only by individuals who attended prescribed training and are in possession of adequate
certificates for the said function.

According to the European Regulations concerning the international transport of dangerous goods by
road ADR, a Dangerous goods transport advisor must be appointed within all organisations who par-
ticipate in the process of dangerous goods transport or who are involved in other activities related to
dangerous goods transport (packaging, filling, loading or unloading). For the mentioned positions,
many individuals permanently hired by the organisation may be appointed, or the organisation could
outsource and hire on contract when needed.

Duties of the Dangerous goods transport advisor are defined by the ADR and are related to:

e monitoring of compliance with dangerous goods transport regulations,

e giving advice to decision makers within the organization for all activities related to dangerous
goods transport, and

e creation of yearly reports about the activities and events related to dangerous goods
transport.

The aim of this paper was to select a model for training individuals who are to perform functions of
dangerous goods transport advisors in the MD and the SAF. The problem was solved through the use
of the AHP (Analytic Hierarchy Process) with participation of multiple decision makers. The decision
makers in the AHP evaluation of the said problem were members of the MD and the SAF, performing
duties of organisation and conduct of dangerous goods transport.

The paper is composed of six sections, including Introduction and Conclusion. "Dangerous goods in
transport", is the subject of the second section of this paper. The third section of the paper, entitled
"AHP decisionmaking", describes the procedure for implementing the AHP at the individual and group
level. The fourth section of the paper entitled "Formulation problem" describes the problem and pre-
sents the AHP hierarchy of decision-making problems. The "Results and discussion " are presented in
the fifth section of the paper. The Conclusion section emphasizes the key benefits of the conducted
research.

For a more accurate understanding of potential hazards associated with working with some sub-
stance, it is necessary to know and analyze a large number of physical and chemical properties of sub-
stances, as e.g. ( ):

e type of danger,

e physical state,

viscosity,

boiling point,

melting temperatures,
density,

e thevoltage of the steam,

e flammability temperature,

e auto-ignition temperature,
e limits of explosive mixtures,
e reactivity with respect to other substances, etc.
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The term a "dangerous substance" refers to a substance with its physical-chemical characteristics,
which are determined on the basis of the recognized and appropriate criteria. From the standpoint of
chemistry, the mentioned term "dangerous substance" is not adequate to define the notion, but it
would be the term "hazardous substance" (Jovanovic et al, 2010).

Using the wrong term may lead to erroneous determination of the status of dangerous substances
during the transport process, which directly affects both the application of appropriate recovery pro-
cedures in case of accidents, and the application of methods that are contrary to the international
rules and obligations.

"Dangerous goods" refers to the keyword when the hazardous matter-substance is contained in an
appropriate packaging-container or a vehicle during the transport process. There are specific criteria
for potential risks from hazardous substances which determine the transport conditions (Jovanovic et
al, 2010).

According to the Rulebook of the Transport of Dangerous Goods in the Ministry of Defense and the
Army of Serbia (Official Gazette 8/2018) and the Law of the Transport of Dangerous Goods (Official
Gazette of the Republic of Serbia, 95/2018), dangerous goods are substances and articles forbidden
from transport, i.e. allowed if transport is performed under international agreements and regulations
for the transport of dangerous goods by the type of traffic (ADR, RID, ADN).

There are numerous examples of unprofessional and negligent treatment during handling (manipulat-
ing) in transport of dangerous goods, which have resulted in the suffering of people, property and
environmental degradation (Pamucar et al, 2019; Pamucar, 2020).

The consequences of road traffic accidents with vehicles transporting dangerous goods may also be
such as to amount to a catastrophe. As e.g.:

- On 6" December 1917, in Halifax (Nova Scotia), Figure 1, there was a collision due to the accident of
the French ship "Mont Blanc" and the Norwegian ship "SS imo", in the access port and channel-
Halifax, at a low speed of about 2.5 km/h.

Figure 1. Disaster in Halifax in 1917, the explosion of the ship and the consequences (Jankovic, 2016)
Puc. 1. B3pbiB B Nanundakce B 1917 rogy, Kopab/iekpylueHue BCIe4CTBUE B3PbiBa U ero nocieactaus (Jankovic, 2016)
Cauka 1. Katactpoda y Xanmdakcy 1917. roguHe, nocieauue ekcnaosuje 6poga (Jankovic, 2016)

The Mont Blanc ship was carrying about 3.2 million pounds of picric acid and TNT for the needs of the
French army in World War I. The effect of the explosion was in fragments of the ship, a shock wave
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and a tsunami 18 meters high, created by the explosion. The estimated temperature of the explosion
was about 5000° C. A pyrotrophic cloud rose to an altitude of about 3600m. The number of victims
has never been precisely determined. It is believed that about 1,600 people were killed immediately,
and about 400 succumbed to injuries, 9,000 were injured, 1,600 homes were destroyed in a series of
fires and 12,000 homes were damaged. The industrial sector of the city was completely destroyed.
The Halifax disaster was the unofficial start of systematic consideration of hazardous substances
(Jankovi¢, 2016).

-1n 1978, in Los Alfaques (Spain), a fuel tank was overloaded. Due to high heat and pressure, the tank
exploded and the fuel caught fire, killing 216 people (Figure 2).

Figure 2. Consequences of an accident on the way to Los Alfaques in 1978.
Puc. 2. Mocneactsua ATI B /loc-Anbdakece B 1978 rogy.
Caumka 2. Mocneguue akumaeHTa Ha nyTy y /loc Andakyecy 1978. roguHe

- On 12" July 2012, in Okobie town in Nigeria, there was an explosion of a road tanker for gas
transport (Figure 3). One hundred and twenty one people were killed in the accident and 75 were
injured.

- In 1986, in Sabac, Serbia, a railroad tank carrying ammonia (NH3) hit an overpass from below. The
valves got loose and the gas began to leak. Favorable wind and the timely intervention of specially
trained workers prevented a more serious catastrophe.

To avoid this and similar situations and reduce risks to a minimum, it is necessary that all personnel
who come into contact with dangerous goods, or all people involved, comply with regulations and
guidelines that define the handling of dangerous goods, as well as be properly trained and prepared
for their work.

On the basis of these problems, experts of the United Nations gave basic recommendations and
guidelines for international agreements, i.e. procedures related to Conventions about different meth-
ods of transport of dangerous goods (Vidovic et al, 2019; Jovanovic et al, 2010; Jankovi¢, 2016; Jo-
vanovi¢, 2004; Petrovi¢, 2004), Figure 4:

e European Agreement concerning the International Carriage of Dangerous Goods by Road
(ADR),

e Regulations concerning the International Carriage of Dangerous Goods by Rail (RID),

¢ International Civil Aviation Organization — Tehnical Instructions for the Safe Transport of Dan-
gerous Goods by Air (ICAO-TI),
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e International Air Transport Association — Dangerous Goods Regulations (IATA-DGR),

¢ International Maritime Dangerous Goods—-Code (IMDG-CODE), and

e European Agreement concerning the International Carriage of Dangerous Goods by Inland
Waterways (ADN).

Figure 3. Consequences of the accident in Okobie-Nigeria, 12th July 2012. (Jankovi¢, 2016)
Puc. 3. MMocneacTteus asapum B Okobue, Hurepus, 12 utoas 2012 r. (Jankovic, 2016)
CmKa 3. NMocreguue akuugeHTta y Okobue — Hurepwja, 12. jya 2012. roaute (Jankovic, 2016)
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Figure 4. International agreements on transport of dangerous goods
Puc. 4. MexyHapogHble cor/alleHus No nepeBo3Ke OnacHbIX rPy30B
Cauka 4. MehyHapaHu copasymum o TpaHCropTy onacHe pobe
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The analytical hierarchical process ( ) is one of the most exploited methods for decision
making when multiple criteria are considered ( ; ;
’ ’ ’ ’ ’
) ’ ) )
).

The method is "analytical" and "hierarchical" because decision making participants disassemble the
root problem of decision making (the aim) to several decision-making elements and create hierar-
chical relations between them. The obtained hierarchy has a multilevel composition. At the top of the
hierarchy is the aim, followed by the criteria at the next level and the alternatives at the bottom. This
type of hierarchy presents the base problem of AHP decision making, but also reflects problems pre-
sent in other hierarchy types, such as three-level hierarchy when a sub-criteria level is found between
the criteria and the level of alternatives. Likewise, hierarchies with only two levels pose the same
problems when only the aim and the alternative layers are found.

In order to determine relations between the AHP hierarchy elements, one has to compare groups of
elements (couples) against the elements on the higher level of hierarchy. The comparison is done
through rating and the use of the Saaty rating scale, as shown in

Table 1. Saaty rating scale
Tabauua 1 — OueHo4YHas WwKasla Caatu
Tabena 1 — Ckasa oueHa Saaty

Meaning Rating (aj)
The absolute dominance of the element i over element j 9
Very strong element dominance i over elementj 7
Strong element dominance i over element j 5
Poor element dominance i over element j 3
The same importance of element i and element j 1
Poor element dominance j over element i 113
Strong element dominance j over element i 1/5
Very strong element dominance j over element i 117
Absolute dominance of the element j over element i 1/9
(Intermediates) (2,4,6,8)

Besides the Saaty rating scale, many other scales could be used, e. g the Lootsma scale (

; ; ; ). The Saaty rating
scale is most common and its linear part is composed of whole number values (1 to 9), while the non
linear part is composed of appropriate reciprocal values (1/1-9).

When a participant in the AHP, on a specific hierarchy level, rates semantically " elements of that level
against the elements of the higher level using the scale in , its semantic rates from the left col-
umn are shown in equivalent number values from the right column and are entered in the square ma-
trix A. The matrix is positive and reciprocal (symetrical in relation to the main diagonal), which means
that the elements in the upper matrix triangle are reciprocal to the elements of the lower matrix tri-
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angle, while the elements on the main diagonal are equal to 1 (a; = 1/ajj , for each i and j; ai = 1 for each
i), Matrix

aqq Ay ... QAqn

aq Ayp ... Qypn
(MA=

Ap1 QApz ... Qpp

If the standard Saaty scale is used, then each of d,acan have one of 17 values from the discrete inter-
val [1/9, 9]. When filling in the matrix (1) the transit rule should be followed g, = g, * a,, for every i, j, k =
1,..., n. Determining the weights of the compared elements based on the numerical values from the
matrix is called prioritization. Prioritization is the process of determining the priority vector w =
(w,...w )" from the matrix (1), where every w; >0 implicates Y.]-, w; = 1. There are multiple prioritisa-
tion methods, but the most used ones are the Additive normalisation method, the Eigenvector meth-
od, and the Logarithmic least squares method ( ; ).

Because of its simplicity and frequency of use, the additive normalization method was used in this
paper (additive normalization method - AN). In order to determine the vector of priorities *, it is suffi-
cient to divide each element from a given column of the matrix A by the sum of the elements of that
column (normalization), then to compile the elements in each type, and finally to divide each resulting
sum by the rank of the matrix ". This procedure is described by relations (2) and

n
(Z)aijZE al-j‘ ij=1,2,...,n
,:_

G)w; = 22 =12, n

n

Based on the evaluation, the chosen method of prioritization determines the local weights of the
decision elements, and the synthesis, i.e. the additive synthesis, ultimately determines the weights of
the alternatives at the lowest level relative to the element at the highest level (goal), which deter-
mines ending individual decision making by the AHP. The additive synthesis is given by relation

@ u; = Xjwidy;
- u, - the final (global) priority of the alternative i,

- w, - weight of the alternative ,

- d,; - the local weight of the alternative i relative to the criterion j.

In addition to the prioritization methods, one of the important features of the AHP is that it checks
the consistency of decision maker evaluations at all levels of the hierarchy. For consistency checking
( ), the consistency ratio (CR) is suggested. It is used in AN prioritization methods. Calculat-
ing the consistency ratio includes two steps. The first step, the consistency index (Cl) is calculated
using relation

(5) Cl = dmax—n

n-1
- n - rank of the matrix,

- A, — the maximum eigenvalue of the comparison matrix.
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The second step, the consistency ratio (CR) is calculated as the ratio of the consistency index (Cl) and
the random index (RI), relation

CI
(6)CR = Rl

The random index is in direct relation to the rank of the matrix (RI),

Table 2. Random index values
Tabauua 2 — 3HaveHUA C1y4amHOro HAEeKca
Tabena 2 — BpeAHOCTHM C/yHajHOr MHAEKCA

n 1 2 3 4 5 6 7 8 9 10

RI 0.00 0.00 0.52 0.89 1.11 1.25 1.35 1.40 1.45 1.49

When the obtained CR is < 0.10, it is considered that the participant of the AHP performed the analysis
and evaluation in a consistent manner ( ; )-In
cases when CR is > 0.10, the participant of the AHP should repeat the process and modify its evalua-
tion process.

It is becoming a common practice in the creation of scientific papers where decision-making process-
es based on the opinions of single individuals are considered non-objective. That is why nowadays
group decision making is more and more applied, i.e. decision making is based on opinions and sug-
gestions of multiple participants in the process.

In the AHP, for the synthesis of separate decisions into a final, or group decision, multiple methods
exist. Two most common methods for final decision making are ( ;

):
e Aggregation of Individual Priorities - AIP
e Aggregation of Individual Judgments - AlJ.

To integrate individual decisions into group decisions, this paper uses the AIP method. Aggregation
was perfomed using the Weight Arithmetic Mean Method - WAMM. The alternative A, and its weight

value Wl-(k) (priority) for the k-th decision maker are given. If all the members ofthe group (g) are as-
signed appropriate weight values a,, the weight arithmetic mean is:

k
(7) Wi(g) — Z;(n=1 Wi( )ak

- w(8) - final (composite) priority of the alterve i A,
- m — number of decision makers (group members).

By assumption, the individual weights of the group members are previously additively normalized
2ie1a, = 1. Afinal additive normalization of the priorities of all alternatives is needed.

The sensitivity analysis of the final decision is a very important characteristic of the AHP. It is conduct-
ed to determine if the changes of the entry parameters influence the score list of alternatives in the
final decision. Multiple software solutions exist for the sensitivity analysis and Expert Choice is one of
the most used ones.
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If the changes of the entry parameters for 5% in all combinations do not cause changes in the score list
of alternatives, the final AHP decision is considered stable (Hot, 2014).

PROBLEM FORMULATION

The training of Dangerous goods transport advisors for the MD and the SAF is held in certified civilian
institutions. Such a training model presents problems that affect functioning of transportation units
within the MD and the SAF, among which the most important ones are:

e Mutual dependency between the training plan terms and the capability of civilian training in-
stitutions,

e Weak teritorial availabilty of civilian institutions for dangerous goods transport advisor train-
ing outside regional hubs,

e Training costs, and-Personal costs for trainees.

That said, in order to analyse the existing approach to training Dangerous goods transport advisors
within the MD and the SAF, a group of experts in the field of dangerous goods transport, made of ten
transportation officers from the MD and the SAF, was surveyed.

The first part of the survey allowed the experts to give their opinions on possible training models for
Dangerous goods transport advisors of the MD and the SAF. The second part of the survey guided the
experts in determining the criteria based on which the training model was to be selected. The process
used in decision making about the training model was the analytic hierarchy process (AHP).

The setup of the AHP hierarchy for deciding on the model of training candidates for the function of
Dangerous goods transportation advisors is shown in Figure 5.

Figure 5. Setting up the AHP hierarchy
Puc. 5. Hactpolika nepapxmm AHP
Caumka 5. MoctaBka AHP xujepapxuje
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shows a standard decision making problem where the aim (the training model) is at the top
of the hierarchy. On the next level, there are criteria (certificate acquisition speed, adaptation to own
needs, training mobility, cost price, transparency). Models which should be used in training Danger-
ous goods transportation advisors are represented by alternatives in the AHP hierarchy, and are lo-
cated at the bottom level:

e model 1 - Model in which both training and certification would be conducted in accordance
with the present practice, i.e. relying on the civilian sector,

e model 2 — Model in which training would be conducted within armed forces and certification
would be conducted in the civilian sector,

¢ model 3 — Model in which both training and certification would be conducted within armed
forces units using own resources.

Competency assessment of expert group members was conducted according to the approach which
Djorovic (2003) recommends for competency assessment of transportation support experts, which
accounts for three assessment aspects:

e Obijective assessment,
e Assessment of the source of the argument, and
e Subjective assessment of the expert.

A dettailed overview of the above mentioned approach to the competency assessment of the experts
is shown in Djorovic (2003) and Lukovac (2016). The results of the competency assessment process of
the experts in this research have confirmed their competencies for research participation, see

Table 3. Competence assessment
Tabauua 3 — OueHKa KOMMNeTeHTHOCTH
Tabena 3 — OueHa KOMMNEeTeHTHOCTH

Experts Expertise assessment
1. 0.6675
2. 0.67
3. 0.5413
4. 0.69
5. 0.4988
6. 0.525
7 0.4763
8. 0.5063
9. 0.64
10. 0.57
Group assessment 0.57852

After being introduced with the AHP methods, subject-matter experts were given forms to evaluate
the elements of the AHP hierarchy for the choice of a model for training candidates for the function of
Dangerous goods transport advisors. shows a completed form for the AHP evaluation of one
of the members of the expert group.
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GOAL
I [ 1 | 2 =] A 1 5 1
I K1 | 1 177 18 16 1 12 \
=1 | 1 1/3 5 | & 1
K3 | 1 5 | 5] |
[ ks | 1 1 3 1|
|| 1 1 1
K1
IL A1 A2 A3 |
Al i 1 1 17 |
| - 1 17|
a3 1} 1 1
Kz - - e
[ A1 AZ A3 |
A1 | 1/5 1/5
| A2 | 1 1
A3 ] 1 1
K3
[ | Y A2 A3
| A1 | 1 1/4 1/4
Az ] T 1
[ A3 | 1
K4
[ [ A1 AZ A3
[ A1 [ 1/4 19
[ A2 | 1 173
A3 ] 1
K5
[ [ A1 A2 A3
[ A1 | 2 4
[ A2 | 1 2
[_A3 | 1

Figure 6. AHP evaluation form
Puc. 6. Popma ouenku AHP
Canka 6. O6pasal 3a AHP BpegHoBambe

RESULTS AND DISCUSSION

Processing of the gathered forms for the AHP evaluation was done by the use of Expert Choice 2000
(EC 2000) software, which yielded the results shown in Table 4.

Table 4. Expert decisions
Tab/unua 4 — SKCnepTHble peLleHua

Tabena 4 — EkcnepTtcke og/yke
Experts A1 A2 A3
1. 0.12 0.42 0.46
2. 0.12 0.42 0.46
3. 0.18 0.17 0.65
4. 0.52 0.35 0.13
5. 0.52 0.31 0.17
6. 0.67 0.13 0.21
7. 0.27 0.37 0.36
8. 0.18 0.17 0.65
9. 0.12 0.42 0.46
10. 0.27 0.37 0.36
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Compiling individual expert decisions into a final decision was done through compiling individual prior-
ities according to the relations shown in Equation (7). In final decision making, Table 5, the experts
used the weighted normalised values of their evaluated competences.

Table 5. Final decision
Tab/mua 5 — OKoHYaTe/IbHOe pelleHue
Tabesa 5 — KoHayHa oa/yKa

Models Importance Rang
A1 0.29 3
A2 0.32 2
A3 0.39 1

Figure 7 holds the results of the final decision.

045
04
0.35
03
0.25
02
015
0.1
0.05
0

Model 1 Model 2 Model 3
| uModels 0.29 0.32 0.39

Figure 7. Graphic representation of the final decision
Puc. 7. Tpaduyeckoe n3obpakeHne OKOH4aTe/IbHOro peLleHns
Cnka 7. FpaduykmM NpuKas KoHadHe og/yKe

Figure 7 shows that the decision makers favored "model 3". A sensitivity analysis of the final decision
made by the members of the expert group was conducted with the use of EC 2000 software. Noting
that the changing of the initial entry parameters by 5% did not cause the alternative range to change,
the final decision made by the members of the experts group can be considered stable.

In the end, based on the conducted AHP evaluation, it can be concluded that training and certification
of dangerous goods advisors in the MD and the SAF should be conducted relying on own resources.

CONCLUSIONS

Dangerous goods transport, based on the means of transport, necessitates full compliance of regula-
tions at all levels (including organisational, national and international). Prevention of accidents which
may occur during dangerous goods transport is a duty for all participants. The decision on the model
of training candidates for the function of Dangerous goods transport advisors stems from multivari-
ate analysis and participation of more experts with adequate competencies. For the purpose of this
paper, the AHP was used in a group context. Managing the group decision process can be done in
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many different ways. One of them is favoring decisions of specific participants through the process of
evaluation of participants. To make group decision more objective, individual participants of this AHP
evaluation had their decisions weighted with the use of normalization of their competencies. The
decision obtained after the AHP evaluation process points out that the model for training candidates
for the function of Dangerous goods transport advisors and certification which should be used is the
one where only the resources of the MD and the SAF were used, without external assistance.
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Multicriteria approach to the selection of the training model of dangerous goods...

BULleKpUTEPUjyMCKM NPUCTYN M360py Mogena obyKke
CaBeTHMKa 3a 6e36egHOCT TpaHCNOpTa onacHe pobe y
MuHucTapcTBy oabpaHe u Bojcum Cpbuje

CaxkeTak:

YBoa/uumb: Hampegak Hayke M pasBoj HOBWMX TEXHO/OTMj@ AOMPUHOCU CBAKOAHEBHOj
ynotpebu cBe Beher 6poja poba Koje MOry u3asBaTU Hee/beHe mnocieauue Mo
6e36eaHOCT 1 34paB/ba byan. Lnb oBor paga jecte n3bop mogena no Kojem 6u Tpebano
BpLIMTK ocrocob/baBarbe /Mua 3a obaB/barbe (PyHKUMje caBeTHWMKa 3a 6GesbegHocT
TpaHCMnopTa TakBUX BpcTa poba y MunuctapcTtey ogbpare (MO) u Bojcum Cpbuje (BO).
Metoge: MNpob6nem je pewasaH nomohy AXI (Analytic Hierarchy Process) y kojem cy
y4yecTBOBa/ia AeceTopulia eKnepaTa, a Koju Cy 3axBasbyjyhu CBOjOj KOMMETEHTHOCTU
AOMPUHENN KOHAYHO] oanyuu. PesyataTtu: CTabuAHOCT KoHauyHe oasyke moTepheHa je
AVHAMMYKOM aHa/IM30M 0CeT/bUBOCTU nomohy codteepa Expert Choice 2000. 3ak/byyak:
PesynTaTu cnpoBegeHoOr ucTpaxwuBaka (paBoOpU30Basn Cy Mogen no Kojem 6u obyky
Tpebasno cnpoBoAUTH OC/1amajyhu ce Ha concTBeHe KanauuTeTe.

K/byuHe peun: mogen; 06yKa; caBeTHUK 3a 6e36egHOCT TpaHCNOpPTa; onacHa poba

MHOroKpuTepUaibHbIM NOAXO0A K BIOOPY Moaenu
0by4eHnA COBETHMKOB MO OMACHbIM FPy3am B
MuHUCTEpCTBE 0OOPOHDBI M BOOPYKEHHDBIX CM/IAX
Pecny6mkn Cepbus

Pesome:

BBegeHue/uenb: HayyHble fOCTUNKEHUA U pa3sBUTHE HOBbLIX TEXHO/IOMMI CMOCOBCTBYIOT
noBceAHEBHOMY MOTpPe6/eHMI0 HapacTalolWero Ko/M4ecTsa TOBapoOB, KOTOpble MOryT
BbI3BaTb Heb/naronpuATHbIE NOC/1eACTBUA 417 6e30MacHOCTU 1 34,0pOBbA YesnoBeKa. Lieab
AQHHOM CTaTbM 3aK/O4aeTCA B NPeACTaB/l€HUM MOAEe/N, B COOTBETCTBUM C KOTOPOM
AO/KHO  MPOBOAUTLCA  ODyvyeHWe /ML, 3aHMMAWMX  AO/MKHOCTb COBETHMKA MO
6e30MacHOCT MepeBO3KM OMacHblX rpy3oB B MuHucTepctBe 060poHbl (MO) 1
BoopyeHHbix cunax Pecnybivku Cepbusa (BCPC). Metopbi: Mpobsema pelwanacs ¢
nomotbto AHP (Analytic Hierarchy Process), B npoliecce pelueHus y4acTBOBa/M AeCATb
3KCMepToB, KOTOpble B COOTBETCTBUM C UX OLL@HEHHOW KOMMEeTEHLMEN BHEC/IN Kaxabli
CBOM WHAMBMAYa/bHBIA BK/3j B OKOH4YaTe/bHOE pelleHue 3agaun. Pesy/bTathbl:
CTabu/bHOCTb OKOHYaTe/bHOrO pelleHuA MOATBEPXK/AEHA AMHaMUYECKUM aHa/Nn30Mm
4yBCTBMTE/IbHOCTM C MOMOLLbIO nporpammbl Expert Choice 2000. BbiBogbl: Pe3y/abTathl
NpoBeAEHHOr0 UCC/1€A0BaHNA CBUAELTE/bCTBYIOT O NPEUMMYLLLECTBAX MOAE/IN, COr/1acHO
KOTOpOI 06Yy4eHMe A40/1KHO MPOBOAUTHCA MCXOAA U3 COBCTBEHHBIX BO3MOXKHOCTEN.

Kalouesbie c/0Ba: MOAe/b, 0obydeHwe, COBETHWMK MO TPaHCMOPTHOW 6e30macHocTy,
ornacHble rpysbl
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