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Abstract
This paper discusses the application of mathematical modeling in teaching descriptive geometry and
technical drawing in technical schools. By utilizing the mathematical modeling process, the paper aims to
develop students' thinking skills and meet the practical demands of their future careers in the era of Industry
4.0.
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1. Introduction

The current trend shows that mathematics increasingly penetrates other sciences, reflecting the
general state of modern scientific research. Alongside specialization, there is a necessary trend towards the
unification and synthesis of various sciences, including social sciences. Applications through mechanics and
physics, and increasingly through cybernetics, are becoming more important. Any advancement in
automation is inseparable from mathematical achievements, such as the design and use of automated
machines, control systems, and communication systems, which rely on logical, informational, algebraic, and
reliability theory advances.

Mathematical models, in particular, are widely and effectively used in control processes. Models allow
us to study processes that unfold over years in just a few hours, investigate processes that cannot be
physically experimented on, and predict and control them.

2. Theoretical Basis and Some lllustrative Teaching Activities

A model serves as a substitute that retains all properties of a real object. By studying the model, we
can understand the essential attributes of the target object without direct interaction. According to Kai
Velten (2009), the best model is the simplest one that still meets the research objectives, being complex
enough to understand the system's operation and resolve the posed problems. Lé Thi Hoai Chau (2014) notes
that solving real-world problems using mathematical knowledge and skills requires following the steps of the
mathematical modeling process. Nowadays, mathematical models have many applications in physics and
other natural sciences, as well as in economics and social sciences. Kai Velten (2009) describes a
mathematical model as a triad (S, Q, M) — System, Questions, and Mathematical Statements — used to solve
the posed questions.

2.1 Steps in the Modeling Method

Step 1: Construct a practical model of the problem. Identify the input data and the required outcomes
or output data.

Step 2: Develop a mathematical model for the problem, noting that a single problem can have multiple
mathematical models.

Step 3: Use mathematical tools to solve the problem formed in Step 2.
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Step 4: Analyze and validate the results from Step 3. If the results are unsatisfactory, repeat the
process.

2.2 Proposed Modeling Process in Teaching Descriptive Geometry and Technical Drawing

To flexibly apply the above process in teaching descriptive geometry and technical drawing, instructors
can design and organize modeling activities as follows:

e Step 1 (Mathematization): Analyze the practical problem, simplify it by removing non-essential
elements, and describe it using mathematical tools and language.

e Step 2 (Solving the Problem): Use appropriate mathematical tools and methods to solve the
problem.

e Step 3 (Understanding and Interpreting): Understand and present the solution's significance
concerning the initial practical problem.

e Step 4 (Reality Check): Reevaluate the problem or the initial problem statement, review the
mathematical tools and methods used, and refine the model based on practical considerations.

By adhering to this process, starting from real-life situations, expressing the problem verbally, and
using mathematical tools to solve it, students can understand the practical significance of the solution,
evaluate, and refine the model.

The following example illustrates mathematical modeling through the content of descriptive geometry
and technical drawing:

Example: Steps to Create an Object as Shown in Figure 01, establishing the technical drawing

Figure 01

Step 1: Analyze the object into basic components.
We can consider the object as composed of 3 simpler parts as shown in Figure 02:
e A vertical rectangular block A with two side triangular prisms removed.
¢ A horizontal rectangular block B.
e A vertical cylinder C.

A B C
Figure 02

Step 2:
e Stage 1: The basic objects 4, B, and C are unified through the union operation to form object D as
shown in Figure 03.
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Figure 03

e Stage 2: Object D is considered as the basic object in this step, combined with object E using the
difference operation to obtain object F as shown in Figure 04.

<9

o

Figure 04

e Stage 3: Subtract object G from object F using the difference operation to obtain the desired object

o
K o

Figure 05

as shown in Figure 05.

Step 3: The mathematical tools used are the union of blocks, intersection of two blocks (cylinder and
block), intersection of a plane and cylinder giving an ellipse, circle, and generatrix. Figure 06.
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Figure 06

Step 4: Create the final drawing (Figure 07).
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Figure 07

Conclusion

Developing the competence in mathematical modeling is essential across various subjects. In the
context of descriptive geometry and technical drawing, applying mathematical modeling in teaching
enhances students' ability to solve real-world problems and meet job requirements post-graduation. This
paper proposes applying the mathematical modeling process in these subjects to develop students' modeling
competence.
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AHTUNMHaA NanuHa AHApeeBHa

CTYAEHTKa 3 Kypca cneumanbHocTn «JlowkKonbHoe obpasosaHme» GIEOY BO «ballKMpcKuit
rocyAapCTBEHHbIN Negarornyecknii ynmsepcutet um. M. AKmynnbl»

NonatuHa 3uHdupa PaH3nNo0BHa

cTapwwmin npenogasatens Kadeapbl drsmyeckoro BocnntaHMA U cnopTnsHoin 6opbbbl PIE0Y BO

«BbalWKNpPCKUI rocyaapCTBEHHbIN Neaarornyecknii yHnsepcutet um. M. AKMynnbi»
®OPMUPOBAHME 3HAHUN O PU3UYECKOM KY/ILTYPE B MPOLLECCE NOABUXHOM UTPbI

AHHOTauuAa
B cTaTbe aBTOP roBOPUT O TOM, KaK MOABUMKHAA UIPa Ha 3aHATUAX NO GU3NYECKOW KyabType BAMSET Ha
pa3suTne pebEHKa AOLKOAbHOIO BO3PacTa, YemMy YUYMT, KaKMe KayecTBa NomMoraet npuobpecTtu, ykpenutb,
chopmmnpPoBaTL M Pa3BUTL, Ha Kakue chepbl OKasbiBaeT HaMbosbluee BAUSHUE
Kniouesble cnosa:
noABWKHaA MUrpa, peb&HoK AOLWKONbHOIO BO3pacTa, pa3suTtne pebéxka,

dusmueckoe passuTre, GUMUHECKan KyibTypa.

dusmnyeckan KynbTypa 418 AeTell UTPaeT BaXKHYI PO/ib B PAa3BUTUM HE TObKO GU3IMYECKUX, HO U
MCUXMYECKMX KauvecTB. [loABMMKHbIE Urpbl NpeacTaBnaloT coboi oauvH M3 Haubonee 3ddeKTUBHbBIX
WMHCTPYMEHTOB GOPMUPOBAHMA 3HAHUIN M HABbIKOB B 06/1acTM PpU3nMYeckom KyaeTypbl. OHM cnocobCTByOT
aKTUBM3ALMM [ETCKON AeATe/IbHOCTU, Pa3BUTUIO MOTOPUKU, KOOPAMHALMU ABUMKEHUN, BbIHOCIMBOCTU U
TMBKOCTH, a TaKKe YKPennaT UMMYHUTET U GOPMUPYIOT 340P0BbIN 06pa3 KU3HW.

MoAaBUKHan Urpa — 3To yBAEKaTe/IbHbIN U MHTEPECHbIN cnocob obyveHua aeTelt ocHoBam puUanyeckon
Ky/bTypbl. B npouecce urpbl AeTW yyaTca NPaBWIbHO BbIMOHATb Pas/inyHble GUIMYECKUE YMNPAKHEHUS,

pa3BMBaTb CBOW ABUraTe/bHble HaBbIKK U KoopauHauuto. OHU He TONbKO aenatoT ¢M3MHECKME ycnnua, Ho m
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