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This article specifies and explains the influence on the formation of personal and professional skills
of a future architect. The method of constructive approach to the solving of geometry sums and the
opportunity to solve life situations and problems with constructive methods are described.

Students study descriptive geometry during thefirst semester. It serves as the launching pad for acquiring
professional skills in the chosen field. Having entered the institute the majority of students suffer
from insufficient graphic literacy. They face various problems when performing tasks on descriptive
geometry that should be in compliance with GOST requirements. Overcoming these difficulties brings
up diligence, patience, accuracy, discipline in students.

Working on tasks, students learn to argue, analyze and connect logical parts. It promotes development
of their logical thinking. The same prudence is useful when dealing with various problems at work and
in real life.

An architect is a creative profession and advanced creative thinking is an integral part of becoming
an expert in this area. Constructive problem- solving helps to develop such creative thinking. The
experiment initiated by the Department of Geometrical Modeling and Computer Schedules, Institute
of Architecture and Design, has shown that those students possessing creative thinking proved to have
less difficulties with understanding and solving complex tasks and demonstrated better performance.

In the end of article the opinion of students on the role of descriptive geometry in educational process
and its influence on formation of their personality is given.

Keywords: Descriptive geometry, personality, situation, thinking, literacy.

Education of a personality during training is
an integral part of a pedagogical process. Works
of Najnish (2000), Patrina (2005), Samsonova
(2005), Rusinova (2007), Krajukhina (2009),
Bugajeva (2010) and other authors are devoted
to didactic bases of training and education of
students. And in some works the researches based
on the example of teaching descriptive geometry

in professional — pedagogical and technical

colleges were carried out. Authors of the article
give their point of view on this problem generated
as a result of long work with architect students,
studying extended versions of descriptive
geometry

Descriptive geometry is a discipline that a
former applicant starts studying at a threshold
of a student’s life. Also it is very sad, if this

threshold becomes insuperable for him. So,
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what are the difficulties the first-year student
faces with?

First and foremost it is a transition from
secondary school training system to higher
educational institution training system. At higher
educational institution the emphasis is made on
“do-it-yourself” performance of a student. The
student himself is entirely responsible for his
time distribution, moreover he is responsible for
submission of all tasks in due time. Such change
is a hard job to comply with. Another difficulty
is that the majority of students at school were not
engaged in draftsmanship. Descriptive geometry
is a graphic discipline. The students not keen in
drafting have to re-do the drafts until they meet
the GOST standards. And these standards are
uniform as for both hand-made, and/or computer-
made.

And finally, the basic difficulty is that
school graduates often lack logical thinking.
Geometry is paid insufficient attention at
school. The time allocated to spatial geometrical
problem solving and theorem proving is not
sufficient. School students are mostly engaged
in abstract algebraic formulas and calculations.
Therefore they can hardly “see”
They have limited skills in the field of spatial

the space.

thinking.

Thus to overcome these difficulties is the
common task for the student and the teacher. Such
important qualities as patience and persistence are
necessary for the student to master the discipline,
and the teacher requires the same qualities to
encourage the student to achieve positive result.
Overcoming these difficulties brings up diligence,
accuracy, discipline, ability to concentrate on
study in general what is necessary for the further
successful study. And the task of the teacher is
to think over further improvement of teaching
techniques of the discipline.

Descriptive geometry teaches the ways of

presenting elements of space on a plane with

the use of geometrical models and manipulating
with them. But thus it is a very important task
to teach the students to solve a problem even the
simplest one. In fact before giving an answer to
the question it is necessary to analyze overall
conditions, build up logical chains or reasoning,
perform the analysis, and then to make up the
final decision.

Let’s consider the following examples.

Example 1. On an orthographic distribution
diagram we have a direct line projection m and
two points 4 and B.

The task is to determine belonging of points
A and B and direct line m in space.

To answer the question it is necessary to
use an attribute of belonging of a point of a direct
line: «In space the point belongs to a direct line
if on a distribution diagram the projections of a
point belong to the same projections of the direct
line. »

Looking at the drawing, we analyze the
condition and build up a logical chain.

On distribution diagram A4, € m,, A, € m,,
therefore in the space 4 € m.

On distribution diagram B, € m,, B, & m,,
therefore in the space B ¢ m.

Example 2. To construct a line of crossing
of a cone and a torus.

To construct a line of crossing of two surfaces
means to construct a set of points belonging to
each surface simultaneously. There are two
possible ways of obtaining such points: by means
of auxiliary intersecting planes, or by means of
concentric or eccentric spheres.

Analysis. The direct circular cone is given. It
is a surface of rotation. We mark its axis with the
letter i. Torus is also a surface of rotation with an
axis j, where, an axis i 1 z,, an axis j L 7. Any
surface of rotation can be crossed on circles with
planes, perpendicular to its axes. However, in that
case the cone should be crossed with horizontal

planes, and the torus with frontal planes. At such
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arrangement no plane crossing both surfaces
simultaneously on a circle can be found. Hence,
the method of auxiliary intersecting planes cannot
be applicable.

For the surfaces of rotation it is possible to
use auxiliary spheres. Axes of surfaces are not
crossed. Since crossing of axes is a necessary
condition of application of concentric spheres
they cannot be used for problem solving in this
task. But the torus surface can be crossed with
planes on clumps of circles. Both surfaces have the
common plane of symmetry parallel to z; Thus,
we have all conditions allowing for application of
the method of eccentric sphere

So, the decision is found. The problem can
be solved by the method of eccentric sphere.

Having carried out such reasoning, the
student can find a correct way of solving the
task.

Sometimes students can find a correct way
based on their intuition. But the intuition leaves
place to doubts. The intuitive way is a pace of
trials and errors. The performed analysis and
precisely built logical chain provide the definite
answer to the question on the applicable method
to be used to solve the problem in each case.

The same approach is true for solving various
vital life problems and situations

Imagine you have decided to go out. You
would definitely think over your plans, chose the
places to visit etc. Any sensible person will look
for the information on cultural events available
and pick up those that meet his/her interests to
the best: a performance, a cinema, a concert,
dances, museums, exhibitions, etc. Then based
on the information received he/she will make
the plans, chose the route and transport means,
concurrently he will be dealing will many other
issues related to his choice including finance
issue. The above serves as an example of day-to-
day analysis of various situations. On the basis

the analysis carried out the decision is made,

which is to be implemented. Now, the person
can realize what transport is necessary to reach
the required destination and implement his/her
plans.

Another example. You come home with the
intention to make a dinner. First, you find out,
what products are available. Then find out, what
dish you can make of them. Then you decide,
whether you need to go to the shop and buy some
extra food.

All described procedure represents the
analysis of the situation. Based on the analysis
you set up a plan of action building a logical chain
with your reasoning. Let’s admit you have rice
and vegetables. You think: «If I buy meat I can
cook pilaf. If there is no meat, I shall buy oil and
I make boiled rice with vegetablesy.

By solving geometrical problems the student
should put forward two questions: what is to be
constructed? And how he/she can implement it?
The answer to the first question gives the analysis
of the condition, whereas the answer to the second
one — the plan how he can do this based on the
analysis performed. Such approach to problem
solving is called the constructive approach. It
facilitates development of logical thinking with
students. If the student proceeds directly to the
second question (how fo build?) going around
the first one (what to build) it often drives him
to nowhere, the problem remains unsolved as no
constructive chain has been built beforehand. It
is as if you have taken the first bus that arrived to
the bus-stop, without a clear idea of its route and
its final destination.

An architect is a creative profession and
advanced creative thinking is an integral part of
becoming an expert in this area. Constructive
problem solving is the driving force behind
development of such creative thinking. The
student with creative thinking demonstrated
the ability to assimilate better to the situation,

possibility to solve complex tasks easier and
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demonstrated better performance. We received
the evidence to this in course of the experiment
carried out by the Department of geometrical
modeling and computer graphics, Institute of
architecture and design.

According to the tradition established during
the recent decades constructive problems were
studied at the end of the first semester. By this
time such topics as constructive problems and
shadows in orthogonal projections (Suprun, 2009)
had been already taught. In the academic year
2010-2011 we decided to present the concept of
constructive tacks and to consider a technique of
their solving in the beginning of a semester after
studying model of a point, a direct line, a plane
and their relative positioning. The individual task
«Designing of a flat figure» was offered to each
student. The task provided for using parallelism,
perpendicularity and crossing of a direct line
with a plane, crossing of planes and definition of
full size of a piece.

Students were warned that the task would be
complex for them as their level of development of
logical thinking is insufficiently developed. The
purpose of the task was not only to consolidate

the material learned by the time, but also acquire

a skill of construction of logical chains. The task
was to write down the analysis of the problem
accompanied with its figures, then make up the
plan of its solving on the basis of the analysis
and perform the constructions on the drawing.
The process moved ahead with difficulty. It
took much more time than it had been planned.
We analyzed and looked into various similar
examples together, gave individual consultations.
Eventually, the majority of the students coped
with the task. This preliminary process had
greatly facilitated further communications with
students at studying other topics. The students
passed the end-of-semester exams better, than in
the previous year. On fig. 1 below the diagram
presents the results of examinations in descriptive
geometry for last three years. So in the academic
year 2008-09 progress was 85 %, quality — 63 %,
mean score — 3,7; in the year 2009-10 the progress
was 87 %, quality -57,8 %, mean score — 3,8. In
the year 2010-11 progress has risen up to 90,7 %,
quality has considerably increased, it has made
85 % and a mean score was 4,2.

This experience was taken into account
at development of the working program on

descriptive geometry of the third generation.
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Fig. 1 Comparative results of the examination in descriptive geometry taken by students specializing in

architecture
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The
problems, acquired by students during the

approach to solving geometrical
first semester, will help them in studying other
disciplines at the senior courses, and with
decision-making of any vital and industrial
problems and situations. And this is a valuable
experience for formation of the personality in
general and would-be expert in particular.

The answers of the 1-4-year students (major
in «Architecture» and «Design») held in the
year 2010 to the questionnaire (Suprun, 2010)
proved the importance of impact of the discipline
descriptive geometry on training and education of
the personality and development of professional
skill. Below the generalized results of questioning
in part are specified.

Studying descriptive geometry promoted
development of assiduity, diligence, attentiveness,
accuracy, discipline. It has expanded their mental
outlook and arranged their perception of world
around.

Development of creative thinking helped
them with their perception of volumetric models
of figures, to cut them, twist and rearrange. It
improved their skills of visual-spiral orientation
of various bodies, they can more precisely
represent sections of various bodies in space,
their joints with each other and the form of a
line of crossing of volumetric figures. They have
learned the explanation to the facts that they
had perfected at the level of intuition before.
Also they have learned to analyze objects
of space and their shadow from the point of
view of geometry. The knowledge of laws of
construction of shadows and prospects allows to
present any shape of an object and its shadows
in space prior to the beginning of work on the
project. For the project the most complex forms

and planes are chosen. The students are capable

to create various form-building elements being
the components of designing competently,
qualitatively and quickly. It is an excellent «
brain work ».

Descriptive geometry gives the basic
knowledge and skills in professional area. It is
“basement” to development of academic projects,
3D models, competent submission of ideas. The
first step to a profession of an architect. Knowledge
of descriptive geometry allows to facilitate and
improve educational process, brings it to a higher
level and makes it the important, exceptional and

very attractive subject.

Conclusions.

1. Descriptive geometry itnotjustadiscipline,
but also an important point in education, training
and formation of the creative personality of the
future expert. The key task is to combine training
with process of education.

2. The successful experiment should be
consolidated and developed. In fact at studying
any topic the student can be suggested to design
geometrical images according to the given
conditions, and then to perform necessary
operations with them.

3. Students of architectural specialties
study descriptive geometry simultaneously with
architectural designing, putting into practice the
gained knowledge. It is high time to combine
descriptive geometry with computer modeling,
however not substituting one for another. A
person with creative thinking should be able
to foresee the result of the operation which is
obtained with the computer, for this he should
know its theoretical validation investigated in
descriptive geometry. To achieve it the methods
of teaching descriptive geometry should be

improved.
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Poan HaqepTaTeJILHOﬁ reoMeTpuu

B ()OPMUPOBAHNHU JIUYHOCTH CTY/AEHTA

JL.A. Cynpyn, E.I. Cynpyn

Cubupckutl hedepanvrblil yHusepcumenmn,
Hncmumym apxumekmypol u Ou3aina

Poccus 660041, Kpacnospck, np. C60600mwbiil, 82

B cmamve Oaémcsa noscuenue u o0boCHOBAHUE MO020, KAK U3VYeHUE HAYEPMAMENbHOU
2eoMempuu grusem Ha GopMUpoBanue TUYHOCMHBIX U NPOPECCUOHANbHBIX Kauecme 6y0yujezo
apxumexmopa. [Ipueedena memoouxa KOHCMPYKMUGHO20 NOOX00A K peueHuIo 2eOMempuieckux
3a0a4, U NOKA3AHA BO3MOJICHOCMb PA3PeUleHUs KOHCMPYKMUSHBIMU MEMOOAMU HCUSHEHHBIX
cumyayuti u npoonem.

Hauepmamenvuyio zeomempuio cmyoenmul usyuaiom 6 nepgom cemecmpe. Ona aeasemcs
cmapmogoii nIowaoKkou 0as npuobpemeHus NPodeccCUOHAIUIMA 8 BbIOPAHHOM HANPABGLEHUU.
Bonvwuncmeo cmyodenmos, nocmynué 6 UHCMUMYm, HeOOCMAMOYHO Gladerom 2paguueckol
2pamomHocmoilo. Bwinoanenue 3a0anuii no HAYepMAmMenbHOU 2eoMempuu ¢ CcoOn00eHuem
mpeboganuti  OCT oaémcsa nenecko. [Ipeodonenue smux mpyoHocmeti 0CNUmMbi8aemyy CmyoeHmos
mpyoontobue, mepnenue, akKypamunocms, OUCYUNIUHUPOBAHHOCHb.

Pabomas nao 3adanusmu, cmyoeHmsl YU4amcs paccyrcoams, AHATUIUPOBATDb, GbICIMPAUBAMD
Jao2uyeckue yenouku. Imo cnocobcmeyem pazgumuio y HUX 102u4ecko2o muluaenus. Taxas sce
paccyoumenbHOCMs nPu20OUMCs U NPU paspeuerHuy CiylceoHblx npodiem u 1100blx JICUSHEHHBLX
cumyayui.
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Ilpogpeccus apxumexmopa meopueckas. I[loamomy, umobvl cmames XOPOWUM CREYUATUCTIOM,
HE0OX00UMO uUMemsv paszéumoe meopueckoe MmvluLienue. DMOMY 6 3HAUUMENbHOU CHeneHu
cnocobcmeyem peuieHue KOHCMPYKMUBHBIX 3a0ay. DKCnepumenm, npo8edéHuvli Ha Kagedpe
«eomempuuecko2o MoOeIUPOBAHUsL U KOMNLIOMEPHOU 2PAPGUKUY UHCMUMYMA aAPXUMEKMYpbl
U ou3auna, noKaA3al, Ymo cmyoenm, o061a0aWull MEopPHUeCcKUM MblULIeHUEeM, lecye YC8ausaem
mamepuan 1000t CIOHCHOCTUL.

B KkoHye cmamovu npueedeno MHeHUe CMYOeHmO8 O pOJU HAYEePMAMENbHOU 2eoMempuu 6
0bpazosamenbHOM npoyecce u 00 eé GIUAHUU HA QOPMUPOBAHUE UX TULHOCTIU.

Knrouesvie crosa: HadvepmamealbHasil ceomempus, iu4HoCms, cumyayus, mvluiiernue, zpa(jmquKa;z
epamomHocme.




