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methods. The data analysis included both quantitative and qualitative data, and the results were
interpreted. The discussion of research findings revealed the effectiveness of evaluation systems in
universities, as well as some problems and limitations of the research. Possible ways to develop
evaluation systems in universities were also discussed. Overall, this research provides valuable
insights for improving evaluation systems in universities and enhancing learning outcomes.
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SIMULATION MODELING ASSEMBLY PRODUCTION BASED ON ANYLOGIC
LARIONOV D, ISMAILOVA R.T. (r.ismailova@turan-edu.kz)
Turan University, Almaty, Republic of Kazakhstan

Consider a manufacturing plant consisting of several workshops. The production plant
produces one type of unit and assembles the product. The products pass through inspection points.
The intervals of blocks release, duration of control, assembly time are known. Developed a
simulation model in Anylogic to study the effect of intervals of blocks release from the workshops
and the average time of preparation of products.

We consider a manufacturing company, producing one type of blocks. The company has nl
workshops producing nl types of blocks, i.e. each workshop produces blocks of the same type.
Intervals of output blocks T1, T2, ..., Tnl are random. One product is assembled from n1 blocks.

Before assembly, each type of blocks is checked at n11, n12, ..., n1n corresponding stations.
The inspection durations of one corresponding block T11, T12, ..., T1n are random. At each post
qll, q12, ..., gln blocks are rejected respectively. These blocks do not participate in the further
assembly process and are removed from the control posts.

The units that passed control, i.e. not rejected, go to one of n2 assembly points. At each
assembly point, only one product is assembled at a time. Assembly begins only when all necessary
nl units of different types are available. The assembly time Tc is random.

After the assembly the item arrives at one of the n3 output inspection stands. Only one product
is tested at a time at one bench. The time of check Tp is random. According to the results of the test
g2 % of the products are rejected.

The rejected item is sent to the assembly shop, where the nonfunctional units are replaced with
new ones. The replacement time Tz is random. After the units have been replaced, the item is
returned to one of the exit inspection stands.

The items, which have passed the final inspection stand, go to the military acceptance
department. The acceptance time Tp of one unit is random. According to the results of acceptance,
g4 % of the articles are rejected and sent again to the output control stand.

The products accepted by the military acceptance department are sent to the warehouse.

Research task

To develop a simulation model of the enterprise functioning. Study the effect of intervals of
block output from the workshops on the number and average time of preparation of articles
accepted by the military acceptance department during the week.

Perform an analysis of variance. The results of simulation shall be obtained with accuracy e=1
and confidence probability o = 0,95.[1-2].

28



Mamepianu xongpepenuii «Cman, 0ocazHeHHA ma nEPCREKMUBU iHpopmayiltHux cucmem i mexHo102ii»

Enterprise

8 SRS : Simudation - Anylogic University [MCMIONG30BATS TONLKO B UCCAEAGBATENLCKIX LENAX) [MCMIONLIOBATL TONGKO B OIHAKOMUTENLHGIX LENAX]

o x
» el W | 9 @[ a8 |0 9 | G @ Ga [sspwesenan < |, | b Ty
Mpeanpuatne MocTel kKoHTponsA 6nokos MyHKTBI cBopkn n3genuin KcxoaHble AaHHble PesynbTaTtel MogenupoBaHus
exa MyHKTBI cBGopKn CTeHAbl KOHTpONA MyHKTEI Npuema
L MocTel koHTpona 6nokos Y P A P Y P Cknaj roToebIx U3genuin
nsaenunin naaenui usgenuia
ouepCrenKon Oueplpuem
yex1 Bnoxkl Bpaxbnl Fotbénl FoTbnl CobpHza Oz P o p s Fothspenns
o = = = = - wCTiE o
uex2 Brok2 BpakBn2 FerBn2 FotBn2 Bpakilsa 3
)= = L = @—T Cknag 6pakoBaHHbIX 6rokoe
uex3 Bnox3 Bpaxbn3 Fotbn3 Fotbn3
()= Sl - =l BpMocTkonTp
uex4 Bnokd EpakBn4 FotBnd rotBnd BpakBn T @
lO= iy T(\-Eﬁ:g"k”
'
| J
W SFS : Simulation - Anyogic University [UCTIONIbIOBATS TOLKO B MCCNEAOBATENBCKYD LIEARX) (MCTIONBIOBATD TONIBKO B O3HAKOMIATENBHbIX LIENAX] - 8 x
e | % B[ G | @O G e | T
MpeanpusaTne lMocTbel kKoHTponst 6nokoB  [MyHKTel cGopku sgenuii  KMcxoaHble gaHHble PesynbTaTel ModernMpoBaHusA
cknWzrbnl noctKonTpBnokl otbpakbnokl
: )
Bnok1 Bpakbnl rorbnl (S} - B R
— L
—= —= Ecwl Ehd E—
Bnok2 Bpakbn2 [oTBn2 cknliarbn2 noctKontpbnok2 ~ oT6paxbnok2
oo f - o
Bnok3 BpakBn3 FoTBn3 . . ' -
Nk parbn oTbn cknarbn3 noctKonTpbnok3 otGparbnok3
P= F— D= &
Bnok4 Bpakbn4 foTBna 1 " =
'
cknUzrbn4 noctKoHTpBRok4 oTGpakbnokd
. )
= (T =
= = D)= 1
T @ “m
M8 555 Simuiation - Anyagic University IMCTIGALICBATE TOMLID B MECAEAGBATERLEKHX LEATX) [MGHIOALIORATL TGAILKG B COHARGMMTENHLX LERTK o =
~ e m S5 1o % | @ @ G (sorn 'y R
MpeanpuaTue MocThl KOHTPoNA Grokos MyHKTLI cBopKN UsAEnWii MexoaHble AaHHbIe PesynbTaThl MOASAMPOBaHUA
[r—
rorBnl  CoSpian y
o
- - b " rorenonz suepinon_1a IR L3 cprantinan 1.3
rols - i iy S PR S ooBn1 4 uepCoMIA  nysrcsopin
-] e o - S —e
e o | cveamox /5, 2a = = =<
o x o Sy selectoutpu
e - LR e s [ﬁ
T SR :
I o otfeabnor_z_a
r -z !
I naaBneKl
o @ Episatn:
L R T~ S 5
or: e I [
= S =g i
E il . vy b
@ EpUaaBnd
3

nsaBnaKd

Simulation results
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Analysis of variance: ¢ =1 o= 0,95

Testing the effect of time (26, 16) at the control point on the number of finished products. To
test the influence of the time factor, the null hypothesis was adopted [2].
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Table - Analysis of variance

Ne | Ready product 1 Ready product 2 Amount of
1 2 4
2 3 5
3 5 8
4 9 12
R 19 29 48
P 119 249 368
R"2 361 841 1202
Sy =368-1/(4*2)*48> =80; S, =1/4*1202—-1/(4*2)*48° =12,5~13
S eidual = St — S = 67 ; Factor variance S, =S, =13; Residual dispersion:
S i =S 16=1117=11; F,,, =13/11=1182<1013=F

obser crit

Based on the results of the analysis of variance, the null hypothesis is accepted. The time at the
control point has an insignificant effect.

residual residual
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USE OF THE PROBABILITY OF COLLISION CRITERION IN THE TASK OF
VESSELS DIVERGENCE
MAMENKO P. P., (pavlo.mamenko@gmail.com)
Kherson State Maritime Academy (Ukraine)

Considered theoretical issues of optimal divergence of ships taking into account the interests
of all participants in the operation and the obtained strategy of such optimal divergence, which
consists in fulfilling the condition that the optimal solution found for divergence with other vessels
targets should not worsen any of the solutions for target vessels, i.e., components of the target
vector are independent and their states do not affect each other.

Formulation of the task. Solving the task of divergence in the field of risks, subject to the
limitation that each of the participants in the operation does not exceed the given risk, and the main
management strategy should be considered as an optimization task. The most effective is the
method of divergence using the criterion of the probability of collision, which consists in
optimizing the trajectory of divergence, with a given risk of collision of all participants of the
operation, and is carried out by "sliding" the ellipse of the given risk of one's own vessel along the
ellipse of the given risk of the target. Solving the task of optimal divergence in the field of risks as
an algorithm of "sliding” along the line of equal risk in the on-board controller of the automated
ship motion control system is considered in a real research [1-4].

List of solved task: to develop a method of automatic divergence of vessels along the optimal
trajectory at a given risk of collision; to develop algorithmic support for the module of automatic
control of the process of the divergence of ships by the method of "sliding” along the line of the
given risk level, to develop software for the simulator of the on-board controller of the automated
ship motion control system of the simulation stand, to carry out simulation modeling of the
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