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ABSTRACT

It is crucial to select high-quality candidates for college and university enrollment, focusing on
preparing them for their future careers in the shortest possible study duration while maintaining a
strong graduation rate. The most reliable predictors of academic success (graduation) are observed
during candidate testing (entry exams) and within the first year of study.

This paper examines the factors influencing candidate enrollment in the Civil Engineering study
program, including performance in mathematics (during the first year of study), the status of enrolled
students, and the completion of their studies. It also explores the relationship between the study
duration and academic performance in secondary school, the entry exam results, and the ability to
predict academic success—graduation.

The goals of the research were to analyze the success achieved during secondary education among SP
CE students over the 12-year period, to research the success of students depending on the type of
secondary school completed, qualification exam results, study status, passed mathematics courses
that students study during the first academic year and to examine the possibility of using more
advanced techniques for predicting the completion of studies.

Keywords: predicting academic success, entry exam, mathematics courses, decision trees, regression
analysis
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1. INTRODUCTION

All the countries of Southeast Europe face the problem of low birth rates, which is reflected
in the number of secondary school students and their further education (studying). High
education institutions implement many activities to interest and select the best candidates
for continuing education. Selection of candidates for enrollment is very complex and
demands intense and permanent work with potential candidates during their secondary
education.

In the first year of the Civil Engineering first cycle study program at the Faculty of
Architecture, Civil Engineering, and Geodesy of the University of Banja Luka, students
undertake mathematics courses such as Analytical Geometry and Linear Algebra (AGLA),
Differential and Integral Calculus 1 (DIC 1), and Differential and Integral Calculus 2 (DIC 2).
The majority of students enrolled in this program typically come from gymnasiums and
secondary or vocational civil engineering schools. This paper analyzes the significance of the
entry (qualifying) exam for admission to the Faculty of Architecture, Civil Engineering, and
Geodesy (FACEG), and examines the correlation between entry exam results and success in
mathematics courses, as discussed in previous studies [1]-[5]. The impact of passing
mathematics courses in forecasting the academic success of students is examined in papers
[6]-[9].

This study evaluates three primary factors influencing student enroliment: secondary school
performance, entry exam results, and total score. It also examines grades and the timing of
mathematics exams (those taken in the first year of study), the status of enrolled students,
completion of the first cycle, and the relationship between study duration and success in
both secondary school and entry exams.

Advanced analytical techniques, such as decision trees, were employed to predict students'
likelihood of graduation. Analysis of mathematical exam performance indicated that the
timing of passing these exams (i.e., when the exam was taken and passed) is a more critical
predictor of successful completion of the first cycle than the grade achieved in the exam.

Based on the completion and passing of specific mathematical exams during the current
study year, the prediction accuracy for successful graduation ranges from 82.1% to 91.5%.
Additionally, the prediction for successful graduation among Civil Engineering students is
enhanced by generating rules derived from the data.

2. RESEARCH MODELLING

The goals of the research were:

= to research the success achieved during secondary education among SP CE students
over the 12-year period,

= to research the success of students depending on the type of secondary school
completed, results during the qualification exam, study status, passed mathematics
courses that students study during the first academic year, and

= to examine the possibility of using more advanced techniques for predicting the
completion of studies. Over a span of 12 years (from 2012, the first enrolment term, to
2023), the Civil Engineering Study Program (SP CE) enrolled or accepted transfers from
other faculties, a total of 435 students.
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The scoring system assigns a value of 50 points each to the secondary school score and the
entry exam, with a minimum passing threshold of 15 points for the mathematics entry
exam. As of the beginning of the 2023/24 academic year, there were 311 active students,
and 78 students had successfully completed (graduated from) the first cycle of studies.

For the analysis and graphical representation of the data, various statistical tests were
applied, including ANOVA (Analysis of variance /ANOVA/ is a statistical test used to assess
the difference between the means of three or more groups), Independent Samples t-test
(compares the means of two independent groups to determine whether the population
means are significantly different), x2 test (compares discrepancies between the expected
results and the actual results), Fisher’s Exact test (is used to assess the existence of
statistically significant differences between the share of categories in two group variables),
Kruskal-Wallis test (used to determine if there are statistically significant differences
between two or more groups of an independent variable), and Mann-Whitney U test (used
to test whether two sample means are equal or not).

To enhance the prediction accuracy for first-cycle completion, regression analysis and
classification trees were used, which are among the most commonly applied statistical
techniques for generating rules from data [10]-[12]. The analytical-statistical tool IBM SPSS
Statistics, version 27, was employed for this purpose [10],[13].

3. RESULTS OF RESEARCH

Figure 1 illustrates the number of high school graduates in the Republic of Srpska from the
2012/13 to the 2021/22 academic year [14].

High school graduates in the Republic of Srpska
in the period from 2012/13 until 2021/22 year
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Figure 1. High school graduates in the Republic of Srpska from the 2012/13 to the 2021/22 year

The secondary school success scores ranged from 23.1 to 50, with the average score during
secondary education being 41.68. Candidates' scores on the entry exam varied between 15
and 50 points, while the average score among enrolled students was 28.17. The total scores,
which combined secondary school success and entry exam results, ranged from 38.1 to 100,
with the average total score on the entry exam being 69.87.
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Figure 2 illustrates the average success rates in secondary school during the entry exam
and the total scores of SP CE students over the 12-year period.
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Figure 2. Average success in secondary school, during the entry exam, and a total score of SP CE students
over the 12 years

Applying the ANOVA test, we found a statistically highly significant difference (p = 0.008) in
the success achieved during secondary education among SP CE students over the 12-year
period. Further application of the Multiple Comparisons Post Hoc test revealed a statistically
significant difference (p = 0.045) in secondary education success between SP CE students
enrolled in 2017 and those enrolled in 2018.

A statistically highly significant difference (p = 0.000) was also identified when applying the
ANOVA test to the entry exam results of SP CE students over the 12 years. Further analysis
using the Multiple Comparisons Post Hoc test showed statistically highly significant
differences (p = 0.004; 0.000; 0.004; 0.000; 0.005; 0.000; 0.002 and 0.001) in entry exam
success between students enrolled in 2013 and 2014, 2015, 2016, 2018, 2019, 2021, 2022,
and 2023, respectively. Additionally, a statistically significant difference (p = 0.019) was
observed between students enrolled in 2013 and those enrolled in 2020.

Students' secondary schools were categorized into three groups: Gymnasium, Vocational
Civil Engineering Secondary School (Civ. Eng. School), and other secondary schools. By
applying the ANOVA test to the data of SP CE enrollees, we identified a highly significant
difference in secondary education success (p = 0.000) and a significant difference in entry
exam performance (p = 0.022) among the three groups over the 12-year period, based on
the type of secondary school completed.

Significant differences are noticeable in the success of candidates during their high school
education and the results achieved on the entrance exam, with the best results on the
entrance exam being achieved by students in 2013 and 2017.

There are noticeable differences in the success of candidates during secondary school
education and the results on the professional exam, and the best results on the professional
exam were achieved by students in 2013 and 2017.

The status of students enrolled up to the academic year 2019/20 (those who had the
potential to graduate) is detailed in Table 1, showing that 272 students were enrolled by
the 2019/20 academic year.
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Table 1. Status of students enrolled by 2019/20.

Secondary schools (groups)
Students’ status Total
Gymnasium Civ. Eng. school Other secondary schools
active 56 57 55 168
dropped out 21 31 22 74
no status 4 16 10 30
Total 81 104 87 272

The application of the 2 test did not reveal a statistically significant difference (x2 = 6.513,
p = 0.164) in the students' status based on the type of secondary school they completed.
However, when applying the ANOVA test, a statistically highly significant difference was
found (p = 0.000; 0.002) in both secondary education success and entry exam performance
among SP CE students in relation to their study status. Further analysis using the Multiple
Comparisons Post Hoc test indicated a statistically highly significant difference (p = 0.000;
0.002) in secondary education success between active students who dropped out and
students without status, respectively.

Additionally, a statistically highly significant difference (p = 0.003) was identified in the entry
exam performance between students who remained active and those who dropped out.

While investigating the status of students, no statistically significant difference was found
concerning the type of high school from which they graduated. However, a highly
statistically significant difference was identified in their success in high school education,
their performance in the entrance exam, as well as between active students and those who
dropped out or are without status.

When researching the status of students, no statistically significant difference was found
regarding the type of high school completed. However, a statistically highly significant
difference was observed in both high school success and entrance exam success, as well as
between active students, students who stopped studying, and those without status.

The mathematics courses passed by students enrolled up to the academic year 2019/20 are
detailed in Table 2.

Table 2. Achieved marks in mathematics courses taken till 2019/20.

Mark
Course Mean Total
6 7 8 9 10
AGLA 68 50 36 15 3 7.04 172
DIC1 65 49 27 15 11 7.15 167
DIC 2 76 31 22 17 10 7.06 156

The period of taking the passed mathematical exams for students enrolled by 2019/20 is
shown in Table 3 and Figure 3.
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Table 3. The time of taking the math exams in the period until 2019/20.

Exam passed Total

In current year In next year |After two or more years| Not passed
AGLA 152 (80.8%) 18 (9.6%) 2 (1.1%) 16 (8.5%) 188
DIC1 129 (70.1%) 28 (15.2%) 10 (5.5%) 17 (9.2%) 184
DIC2 51 (30.7%) 63 (38%) 42 (25.3%) 10 (6%) 166

Time period of taking the passed mathematical exams for students
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In current year In next year After two or more years Not passed

Figure 3. The period of taking the passed mathematical exams for students

Graduates enrolled until 2019/20 in relation to their completed secondary school are shown
in Table 4.

Table 4. Graduates enrolled until 2019/20 and completed secondary school

Graduated
Sec. school /groups/ Total
Yes No
Gymnasium 22 34 56
Construction school 31 26 57
Other secondary schools 25 30 55
Total 78 90 168

The x? test was applied, and no statistically significant difference was found (x* = 2.621, p =
0.270) in the number of students who graduated versus those who did not, in relation to
the type of secondary school they had previously completed.

Table 5 and Figure 4 present the average mathematics grades of both graduates and non-
graduates who had enrolled by the academic year 2019/20.
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Table 5. Average mathematics grade of (non)graduates

Graduated Secondary school (groups) AGLA DIC1 DIC2
Yes Gymnasium 7.50 7.95 7.73
Civ. Eng. school 7.23 7.32 7.19
Other secondary schools 7.32 7.44 7.72
Total 7.33 7.54 7.51
No Gymnasium 7.04 6.96 7.05
Civ. Eng. school 6.79 6.47 6.32
Other secondary schools 6.44 6.75 6.39
Total 6.75 6.74 6.59

Average mathematics grade of (non)graduated students
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Gymnasium Civ. Eng. school  Other secondary Total Gymnasium Civ.Eng_school Other Total
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Figure 4. Average mathematics grade of (non)graduates

Table 6 shows the duration of studying (days) for students who completed the first cycle.

Table 6. Duration of studying (days)

Secondary school (groups) N Min. Max. Median Mean Std. Dev.
Gymnasium 22 1478 2923 1941.50 2016.14 402.819
Civ. Eng. school 31 1544 3427 2076.00 2190.65 496.071
Other secondary schools 25 1495 2699 1991.00 1992.44 283.030
Total 78 1478 3427 2002.50 2077.90 416.747

We did not detect a statistically significant length of study using the Kruskal Wallis Test (x*
=2.368, p = 0.306) for students who graduated depending on their completed high school.

We discovered a statistically highly significant correlation between the negative prefix of
the length of studying and success in secondary school (r =-0.317) and between the positive
prefix of success in secondary schools and the entry exam (r = 0.356).

Graduates, depending on the place of their secondary school (group), are shown in Table 7.
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Table 7. Graduates, depending on the place of their secondary school (group)

Graduated
p
Secondary school (groups) Yes No
Banja Luka 7 9
Gymnasium Other cities - municipalities 15 25 .897%
Total 22 34
Banja Luka 29 24
Civ. Eng. school Other cities - municipalities 2 2 1.000%
Total 31 26
Banja Luka 2 3
Other secondary
Other cities - municipalities 23 27 1.000%
schools
Total 25 30
Banja Luka 38 36
Total Other cities - municipalities 40 54 2781
Total 78 90

X2 test with Yates’s correction for continuity
*Fisher’s Exact test

Applying the x? test with Yates’s correction for continuity and Fisher’s Exact test, we did not
detect statistically significant differences in the number of students who (did not) graduate
in relation to the previously completed secondary school (groups) and place of secondary
school graduation (groups).

In Figure 5, the achieved success in high school (left) and accomplishments during the
qualifying exam (right) are shown in relation to the completion of studies (graduation).

Graduated
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Gymnasinm Civ. Eng school Other secondary school: Gymsium Civ. g sehool Other secandary schools

Secondary schools (groups) Secondary schools (groups)

Figure 5. Achieved success in high school and accomplishments during the qualifying exam.

Using the Mann-Whitney test, when testing for the (non)completion of studies, a highly
statistically significant difference in the achievements of grammar school students during
the qualifying exam was found (p = 0.000), as well as in the achievements of students from
other schools during high school education (p = 0.007) and during the qualifying exam (p =
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0.004). Additionally, a statistically significant difference was observed in the achievements
of construction school students during high school education (p = 0.039) and during the
qualifying exam (p = 0.011).

Table 8 shows the duration of studies (in days) for students who completed the first cycle
of studies, depending on their performance in mathematics-related courses.

Table 8. The duration of studies (in days) depending on the completion of mathematics courses.

Duration of studies (days)

N Min.  Max. Median Mean
AGLA - passed  In the current year 77 1478 3427 1992 2071.3
In the following year 1 2584 2584 2584 2584
DIC1-passed Inthe current year 73 1478 3187 1991 2033.6
In the following year 5 2076 3427 2740 2724

DIC2 - passed Inthe current year 37 1478 2999 1908 1951
In the following year 34 1544 3187 2045.5 2096.9
In the next two years 7 2118 3427 2699 2655.3
Total 78 1478 3427 2002.5 2077.9

Using the Mann-Whitney U test, a highly statistically significant difference (z = -2.795, p =
0.005) was found in the duration of studies (in days) between students who passed the DIC
1 course in the current year and those who passed it in the following year.

Using the Kruskal-Wallis test, a highly statistically significant difference (x2 = 14.115, p =
0.001) in the duration of studies (in days) was also found among students who passed the
DIC 2 course in the current year, the following year, or after two or more years.

Additional application of the Mann-Whitney U test revealed:

e No statistically significant difference (z = -1.888, p = 0.059) in the duration of
studies (in days) between students who passed the DIC 2 course in the current year
and those who passed it in the following year.

e A highly statistically significant difference (z = -3.450, p = 0.001) in the duration of
studies (in days) between students who passed the DIC 2 course in the current year
and those who passed it after two or more years.

e A highly statistically significant difference (z =-2.790, p = 0.005) in the duration of
studies (in days) between students who passed the DIC 2 course in the following
year and those who passed it after two or more years.

A highly statistically significant difference in the duration of studies (in days) was found

between students who passed the DIC 1 and DIC 2 courses in the current year and those
who passed in the following year.

A highly statistically significant difference was found in the duration of studies (in days)
between students who passed the courses DIC 1 and DIC 2 in the current year and those
who passed them in the following year.
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By examining the correlation between passing two or all three mathematics courses studied
during the first year, the results indicate that students are more likely to successfully
complete their studies if they pass at least two courses within the current year.
Alternatively, students can pass at least one course in the current year and the second, or
the second and third, in the following year or the year after (Table 9).

Table 9. Correlation of passing of particular courses and completion of the first cycle (graduation)

During the During After two
Course(s) 2 Graduated the next Graduated | years or Graduated

current year

year later

AGLA 123 101 (82.1%) 26 20 (76.9%) 2 1 (50%)
DIC1 105 93 (88.6%) 31 20 (64.5%) 13 9 (69.2%)
DIC2 47 43 (91.5%) 50 46 (92%) 49 33 (67.3%)
AGLA & DIC1 96 87 (90.6%) 40* 26 (65%) 13%* 9 (69.2%)
AGLA & DIC2 47 43 (91.5%) 50* 46 (92%) 49%** 33 (67.3%)
DIC1 & DIC2 47 43 (91.5%) 50* 46 (92%) 49%* 33(67.3%)
SIGCLZA' Dic1 & 47 43 (91.5%) 50* 46 (92%) 49%* 33 (67.3%)

* atleast one of the courses passed in the following year
** at least one of the courses passed after two years

Additional correlation of monitored variables is possible to find using advanced techniques.
As examples, we give the application of the decision trees (Figure 6 and Figure 7).
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Figure 6. Example of the decision tree

Generated rules for three nodes are given as an example:

/* Node 4 */.
IF (Differential and integral calculus 2 - passed exam = "during the current year" OR
Differential and integral calculus 2 - passed exam = "during the next year") AND
(Qualification exam NOT MISSING AND (Qualification exam <= 20))
THEN
Node =4

Prediction = 1
Probability = 0.736842

/* Node 5 */.

IF (Differential and integral calculus 2 - passed exam = "during the current year" OR
Differential and integral calculus 2 - passed exam = "during the next year") AND
(Qualification exam IS MISSING OR (Qualification exam > 20))

THEN

Node =5
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Prediction = 1
Probability = 0.961538

/* Node 2 */.

IF (Differential and integral calculus 2 - passed exam = "after two years or later")
THEN

Node =2

Prediction = 1

Probability = 0.673469

By forcing the variable , Entry exam”, we generated the tree (Figure 6) and rules.
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Figure 7. Generated tree by forcing the variable ,,Entry exam*,

Generated rules:

/* Node 1 */.

IF (Qualification exam NOT MISSING AND (Qualification exam <= 15))

THEN

Node =1

Prediction = 2

Probability = 0.588235

/* Node 4 */.

IF (Qualification exam IS MISSING OR (Qualification exam > 15 AND Qualification exam <=

32)) AND (Differential and integral calculus 2 - passed exam = "during the current year" OR
Differential and integral calculus 2 - passed exam = "during the next year")
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THEN

Node =4

Prediction = 1

Probability = 0.880952

/*Node 5 */.

IF (Qualification exam IS MISSING OR (Qualification exam > 15 AND Qualification exam <=
32)) AND (Differential and integral calculus 2 - passed exam = "after two years or later")
THEN

Node =5

Prediction = 1

Probability = 0.696970

/* Node 7 */.

IF (Qualification exam NOT MISSING AND (Qualification exam > 32)) AND (Differential and

integral calculus 2 - passed exam = "during the current year" OR Differential and integral
calculus 2 - passed exam = "during the next year")

THEN

Node =7

Prediction = 1

Probability = 0.960784

/* Node 8 */.

IF (Qualification exam NOT MISSING AND (Qualification exam > 32)) AND (Differential and
integral calculus 2 - passed exam !="during the current year" AND Differential and integral
calculus 2 - passed exam != "during the next year")

THEN

Node = 8

Prediction = 1

Probability = 0.545455

A regression analysis for predicting the duration of studies (in days) was considered based
on the timing (terms) of passing the mathematics courses LA&AGtie, DIR1tie, and DIR2:ie (the
index "tie" indicates the time interval of the exam). The duration of studies has the strongest
positive correlation with DIC2te (0.419), followed by DIC1:te (0,408), while the correlation
with LA&AGtie is weak at 0.139. The positive correlation between the dependent variables
was 0.398 (between LA&AGtie and DIClte) and 0,277 (between LA&AGte and DIC2te). The
multiple correlation coefficient R is 0.498, and the coefficient of determination indicates that
the regression model can explain 24.8% of the variability in the duration of studies. The
coefficient of determination is different from zero (the ANOVA test yielded F = 8.122, p =
0.000), indicating the statistical validity of the regression model.

Based on these three independent variables, the regression equation was obtained:
Duration of studies (days) = 808.352 + 474.412 x LA&AG e
+472.805 * DIR1e + 177.009 * DIR2 .
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4. DISCUSSION

FACEG initiated research on passing entry exams in 2012 [5] and has been implementing
workshops in secondary schools that educate the civil engineering and geodesy profiles and
gymnasiums for the past ten years, as well as organising preparation classes. Preparatory
classes consist of 20 hours and, before the coronavirus period, were conducted in the
classroom for two weeks in June. However, since the onset of the coronavirus period (in
2020) until now, they have been held online for five weeks using Google Meet and Google
Classroom applications [15]. The preparation classes comprise 20 online classes (five weeks)
through Google Meet and Google Classroom applications [15]. The importance of
preparation classes has been recognised among the faculties in the region that organise
preparatory courses and/or enable candidates to use the solved tasks from the
mathematics entry exam [16-20]. The criteria for enrollment to undergraduate studies in
Croatia is based on: achieved success in secondary school (400 points) and passed exams at
the state prom test (Croatian language — 50, mathematics up to 450 and physics /not a
condition for enrollment, but yields points/ up to 100 points); achievements at competitions
— direct enrollment (1000 points)/participation in state-level competitions in mathematics
and physics or winning one of the top three places in civil engineering technology/ [20].

Some faculties organise student preparation after enrollment to prepare the students for
their future profession before the start of academic classes [21].

After a good selection of candidates at enrollment, it is necessary to research the influence
of passing particular exams already in the first year of studying to complete studies
successfully. More advanced techniques are required to predict results. The papers [22] and
[23] describe creating a prediction model for students' success using Data mining and
analysing the factors that influence the achieved level of success. Three methods were
tested for data mining: logistical regression, decision tree and neuron nets. The Study [24]
aims to provide a step-by-step guidance set for teachers ready to apply the data mining
techniques to predict students’ success. The successful creation of a model that has 92%
correctness in predicting the students' outcome points to the potential of artificial neural
nets [25]. The paper [26] analyses data on studying success and exam passing rates in the
first year of undergraduate studies for eight generations of students. The goals of the
research were to create a predictive model that would enable the identification of students
with a high probability of not achieving 30 ECTS points during the academic year and to
offer students information on the probability of passing particular exams, i.e., achieving the
targeted number of ECTS points at the end of the academic year.

5. CONCLUSION

The candidates yielded solid success during secondary education (during the whole 12-year
period of enrollment, the average score was 41.14), while the result of the entry exam was
worse (the average score was 25.94). The total average score was 67.08.

Looking into the passing of mathematical exams, it appeared that a more important
predictor of the successful completion of the first cycle of studies was the period of passing
(when the exam was passed) rather than the mark obtained at the exam.

Passing particular mathematical exams during the current year of studying shows that the
prediction of successful graduation is from 82.1% to 91.5%.
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The prediction for the successful graduation of civil engineering students is improved by
generating rules from the data.

Understanding the factors that influence students' academic success is important due to
the design and content of the entrance exams and the relevance of specific academic
courses for successful study completion.

It would be interesting to research the effect of individual professional courses on success
in studying and duration of studies.

This research can also benefit other academic programs at universities.
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MATEMATUKA U PESYITATU NMPUIEMHOI UCMTUTA KAO NMOKASATE/bU AKAOAEMCKOI
YCNJEXA CTYAEHATA TPAREBUHAPCTBA

CarketaK: Og npecyaHe je BaKHOCTM 04abpaT BUCOKOKBAIMTETHE KaHAMAATE 3a YNUC Ha dakynTeTe
1 yHuBep3utete, GoKycmpajyhm ce Ha HbUX0BY Npunpemy 3a byayhy kapujepy y Hajkpahem moryhem
Tpajarby CTyAupakba y3 oAprkaBatbe BUCOKe CTome AMMNIoMUparba. HajmoysgaHujy npesuKkTopwm
aKagemckor ycnjexa (gunaomupatrba) npumjehyjy ce TOKOM TecTMpakba KaHguaata (npujemHux
1cnuTa) 1 Npee roguHe ctyamja. Y oBom pagy ce ucnutyjy GakTopm Koju yTmdy Ha ynuc KaHauaaTa Ha
CTYAMjCKM nporpam rpaheBuHapCcTBa, YK/bydyjyhu ycnjex M3 matemaTtvKke (y TOKy NpBe roguHe
cTyamja), cTaTyc ynucaHux cTyAeHaTa 1 3aBplueTak cTyauja. Mctpaskyje ce n ogHoc namehy Tpajarba
CTYAMja M aKageMCKOr ycnjexa y CpeAhOj WKOAW, pe3yaTata MpujeMHWUX MCUTa U CNoCoBHOCTU
npeasuharba akagemckor ycnjexa — aunaomuparba. Li/beBn ucTpakmsarba Cy BUAN: UCTPaXKUTH
ycnjexe MOCTUTHyTe TOKOM cpearber obpasoBarba mehy cryaeHTMma rpafhesmHapcTea Tokom 12-
roAMLUHEr NEPUOAA; UCTPAXKUTU YCNjex CTyAeHaTa y 3aBUCHOCTM 04, BPCTE 3aBPLUEHE CPeatbe LWKoe,
pe3ynTtaTa Ha KBaAMPUKALMOHOM UCNUTY, CTaTyca CTyAMPatba, MONOKEHMX MaTeEMATUYKUX NpeameTa
Koje CTyAeHTM w3ydyaBajy TOKOM MpBe roAuvHe CcTyauja M uciutatm moryhHocT Kopuwherba
HanpeaHUjux TexHMKa 3a npeasuharbe 3aBplueTKa cTyamjama.

Kroy4yHe pujeyu: npedsuhar-e akadeMcKoe ycrjexa, mpujemMHu ucnum, Mamemamuyku npeomemu,
cmaba 00ay4usarba, pe2pecuoHa aHaAu3a
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