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Why Students Need Additional Work On
The Subject Descriptive Geometry?

As a result of introducing Bologna process in
education, classes of Descriptive geometry were
reduced. In order to acquire such a complex
matter as Descriptive geometry, it was
necessary to provide an additional task as a
homework. After three years of experience in
practicing classic additional supplementary
problems, we made an attempt to innovate
homework, following an idea to encourage
creativity in appliance of Descriptive geometry
knowledge in engineering practice.

O Additional work is deemed necessary in order
to motivate and encourage students to
increase their interest in solving DG
problems.

In the former three years, homework has
shown a rather passive students’ attitude
towards the given tasks. Demands were
fulfilled, but without the feedback of whether
the task was understood and actually
adopted, or not. The oral exam does not exist
in the subject.
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The reason for difficulty in accepting the
"language” of Descriptive geometry and
presenting 3D to 2D drawing, lies in several
important facts :

Previous education: Most of the students have
never had studied DG in previous education;

Reduced lectures: Bologna reform process has
reduced hours for lectures and exercises in DG;

Lack of motivation: Despite the fact that 2D
drawings are unique and international
engineering “language”, the emergence of new
computer graphics software brought a belief
among younger generations that classical
presentation is anachronistic.

Other factors: During the past 20 years, the
teaching methods of DG in universities all over
the world incorporated a large palette of graphic
software solutions,, among which AutoCAD has
the primacy in appliance, but in Serbia there is
still a problem in providing an adequate
equipment.



The Segments of Elaboration

In order to get students acquainted with the procedures of studies, and to prove that DG
offers universal principles for solving different engineering problems, there was an
idea to try, in two experimental generations of civil engineering students, to connect
segments of elaborating existing problem, in the form of seminary paper. The goal was :

To provide mental - visual connection of related topics (notions, elements, forms) and
facilitate the adoption of unknown material.

To recognize abstract notions and principles that DG deals with, in the concrete
engineering practice through the application of its principles, analogies, methods, and
geometric forms.

Instead of form of an oral exam, for the first time students meet with the necessity to
describe the subject of the drawing ,to use appropriate terms, and get motivated to use
the literature.

To give a response to a task, using the appropriate drawings: one drawing has to be a
solution of a DG task, similar to task on the training exercises, while the other supposed to
represent a genuine solution of the problem in engineering practice, using the same DG
methods, on a most elementary student’s level.

OPTIONAL: To provide an opportunity for the students to try and work in a
computer graphics software (AutoCAD is recommended) to get acquainted with a variety
of the possibilities of facilitating a graphical representation of the tasks in subjects.



The Basic Steps Of The Curriculum

The basic idea was that, by producing

seminary papers, students would go
through some elementary stages of
adopting new material in terms of:

Studying
Reproducing
Exercising

Research (examples and
references in the available
literature and on the internet)
Recognizing analogies (with
familiar notions)

6.  Solving the related problems
independently;

7. Graphic presentation
(adequately, with an academic
approach, using modern
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electronic media opportunities).

Guidelines and Precautions

At the very beginning of the
semester, each student has got the
detailed guidelines for seminary
paper.

Seminary paper was involved with
15% in the final score of the exam.

Each student in the same group
(average number of students in a
group is 28) got a unique topic.

The topics were grouped by similar
subject and each of the 3 groups
was reviewed by the same teaching
assistant.



The Expectations Of The Task

The students’ results vary
depending on the motivation and
students’ personal engagement in
additional work.

They depend on:

Attitude towards the new
procedures (for some students
they represent a challenge and
stimulus, while the others fear of
the unknown);

Working habits (vary from
student to student)

Level of previous education
(important, especially in the field
of Descriptive Geometry, but in
the education in general, as well)

Previous similar experiences
(some students have already met
with the form of seminar
paperwork in high school)

Participation in the exercises
(independent work in school).
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The Expected Effects

The Expected Positive Effects

Detailed elaboration of the topic (to
notice connections, applicability and
permeation with some other topics and
important principles in engineering in
general).

Research with deeper interest in one
specific topic (through interest for one
specific topic to achieve interest to DG itself)

Updating and actualization of topics
(through individual students’ research)

Writing some prominent papers -
examples (to be a sample — ,motivation
guide” for the further generation of students -
exhibited on bulletin board)

Competitive spirit, creativity with elements
of fun (within the best students, in order to
exceed previous generations, became familiar
to a subject through an actual form of media:
internet, journals, etc., closer to younger
generations)

Achieving better results in the subject -
DG (through an additional motivated effort).

The Expected Negative Effects

The possibility of uncritical transcription
(from the literature or internet media, in
order to score the grades with minimum
effort)

Uncontrolled , help*

Misunderstanding of given instructions (hole
topic or chapters)

Attaching some inadequate examples or
drawings.

The important matter in balancing the
positive and negative effects is the way of
presenting the seminary paper method to
students, itself.
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Methods Of Evaluation

In order to harmonize scoring criteria for all the topics, and to achieve
consistent criteria for the teaching assistants, a model for evaluation was
consisted of the following components:

Summary ( description of contents)

Introduction (definitions, explanations of basic concepts related to the
topic)

0 The first drawing attachment (task form the collection of tasks,

performed in the manner and procedures applied on the similar tasks
elaborated in the exercises)

Examples (picture attachments, photos from literature and other
avaluable sources, from the engineering practice: architecture, civil
engineering, design, art ...etc., adequate to the related topics)

O The second drawing attachment (original task that solves the problem

of engineering practice)

O References (all the citations from literature specified by authors or

sources, internet addresses etc.)
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¥ 0BOM PAY TOBOPH CE 0 NPABOHIBOANNM NOEPUIHMA, OAHOCHO O
jeamo| op mwux, a To je ofprum xmnepbonona Kpos mera je
OfalibeHa CYIITHHA OBE NOBPUIN, KAO W NOCTYNAK KOJWM OHA
HacTaje, 3 WTO jo NPHKAIANO MYTEM ABA TEXHHUKA NPHAOTA, HA
KOjuMa e HAUPTHO-TEOMETDH|CKM pelieHa oma OGPTHA NOBpUL
FaaBHW aKuewar y pagy Je crammen wa npumeny omor
reomeTpujckor ofanKka y rpabeBMHAPCTBY M apXHTEKTYPH. Osi
NPHMEDH CY ANEKBATHO NOTKPENAEHH oTorpadujama rpahemnna
TA€ CO HCTH NOJABAYJe, Ka0 KOHCTPYKTHBAN MTM KA AEKOPATHEAH
enement.

cauxa 1. (oBprHn xunepbonona)

Introduction

[IPHMEHA ¥ HHKEHEPCKO] IPAKCH

O6pTHY jeAHOrpani XKNePBOROMA HMA |EAHOCTABHY 3aTE3y
crpyKTYPY. & Hajbeha BPEAHOCT onor 0aitka y rpabeskitk je Ta WTO
oM cBojiM GOPMOM AONPHHOCH CTAGHAHOCTH objexaTa, na ce s6or
rora majewhe npEMeRmyje mpM MITPAAEH BMCOKMX rpahemHNa.
PAAMO M TENCBHIH|CKNX TOPIHERA, CRETHOHMKA, AMMISAKA, CHAOCL,
wta Hherosa nosp e CACTOJK y HEANHN OR TPaDHX A
ce apMaTypa wam Kabrosu (M3
nOCTanbaly W KOHCTPYHIIY 40 OBE NPABOMIBOANE noBpuii. Fberosa
NPAKTHNNOCT C& OTAEAA W ¥ TOME LITO, MOCTALMAILEM APMATYPE ¥
pazAMUNTe MONOKajE, BPEHIO CTPMXIIONE KPYAHHUE MOXKE GHTH
paanint. Taxohe, 360T Cnemuduume KOHCTPYKiMje, YTPOWaK
MATEpH|Ta 52 WATPAAthY OBjeXaTa je MabH. [IOPEA KOHCTRYKTHBHIX
NPEAMOCTH OBjexTH BAIHPAIM 1A OROM OBAMKY WMy K ECTETCKY M
JeKopaTHRHY BpeHOCT. [ objexaT Kojit fe umMao ofamk osor
FEOMCTPHCKOT TENA KOHCTPYHCAO |& PYCKH apXHTEKTa M HayuHHK
Baaguaup Liykon, Koj fe CTBAPa0 W PAAKO Ha npeAACKy 13 19.y 20
Bex.

cauna 5.

(Boaexw Topam y [lomew
Hosropoay. [lpsa rpabesiia ma
caery, Koja je Wuam  obanc
oBpTHor XHIEPOQION A
Carpahen jo 1896, romme , o
POJEKTANT j¢ PYCKN apTexTR
Bramounp lyson)

—= ,75:

ONITHAEQ

lled M HACTAHK.

lpasousnogne nospui ¢y MOBPUIM KOJe HACTAly KpeTames
npoctope npase 1o oapeheno] sakonnTocTn. fpasy xoja ce wpehe
HAIMBAMO HIBOAHNNA, AOK BOJABAMA WM AMPEKTPHEIMA HATHEANO
NpaBe, OANOCHO KPHBE MMHMje, KOJe HIBOZHMIA  CHOM KpeTaksy
ceve. OBe nONPLIN C& MOTY IOAENNTH Ha PAsBOjHe H HEpasBOue.

06pTHM xunepSonoma je nospw Xojd cnama y wepaisojne
npasoMsnoAne mospwm. Hacraje poraumjom npase OKo o)
uumonnasne npase (oce). Oca nowpus ce wajemhe NOCTaBna
YNPaBHO Ha JEAHY OA NPOJexUMICKHX PARHH. Osa nospm mowme
WACTATH W POTAUMjOM XMNEpGOAE OKO WeMe 3AMWILMEHE OCe
Kpywoumite 10 Kojua ce oxpehy Taske cy napaneae nospilK, a
napanena ca iaj pe 308e Ce
(rpaeHa) KpyAHWLA. OBY KPY#IHHILY ORKCYje TAUKA H3 HIBOAHMLUMN
xoja je Haj6ANAa OCH K KOJa |& YJEAHO W TEME KOHTYPHE HOBPIIK.
Mpase Koje Mponase, NAPAAEAHO MIBOAMMUAMA, KPO3 cpeawurTe
nospiss oapehyjy acummTCKN xomyc. Che pazijamee pasit  Koje
pposae OcossHoM oGpTHO XHTEPBOTOHIA CEXY T8 10 xunepbonaMa,
Wi ce TeMOHD MAIIE WA CTPHKIIONO]  KPYRIMIM. AcksToTe Omx
xiunepboss €y mpeceeHe MIBOMINMC OBE PARHN M ICHMITOTCROT
xomyca. OO HAM OFSKIVARE 110CA0 OKO UPTANA NPECERR PRAMJATHIN
pamitt ca xunepboaoiioM- XHNepoma, Wy pamion uimo 33 Caky
XnepGaTy HMaMO fiBE SCHMITOTE, Il IBE TRMXC MR TOPIC) M AOMO)
KPYANHIIH, K20 W TeMcHa Caakn p
MM A4B2 CHCTEMa KIBOANHIA W 062 MOPajy GHTH HAFHYTA HOA HCTHM
YII0M Y 0HOCY Ha panai Ga3HCa (PABAN NOPMANILY HA OCY TeA3).
Pasin npeceun ose nospid, Gyayhi Aa OMa cnasa y Kksaapuke,
ROBPIN ARYTOT PeAA, MOry GMTM: KDYTOBM, eamnce, napaGosie.
xunepbose, Ase wisomMMue. Kao w  kor xmnepSoamiHor
NapaGoAONAR BTN 1 32 [eAHOPAKN OGPTHH XHIEPBONOWA A3 Fa
paBaK, Koja ra cese 1O je;o] vz, wopa cehi jout o jeanol, 3
¥ mpecexy oBMX MIBOANKIA j& AOAMPHA TauKa Ye TAHreHUMjanHe

paBHi.

Ha npsom rpadieikom mpiviory je asma obprua nospm koja macraje
obpramen ayan AB oxo sepmucane npase OC, ca xojou ce ayi AB
Moy, Tawxe A w B oy yaete a neToM oacTojamy on oce obprama,
A €Y KPYRHMUE K ¥ K; 110 Kojuma ce one ofiphy ocomme OC, jeanaxe
BETHUNHC i IHXOBE O¢ NPBE OPTOFOHATE Npojexite K 1 K, noXAamAly
la 6u ce yuprane obe Mowmose npojeximje ope nospans . npsy
npojexusjy xpysounie wueauheso Ha wecwsect senosa  npsoj
MPOJCKINM ¥ CRAKO] TAMXN MMaMO CTOMMene npojexuije obe

YAHMIIC: JEAMA TANKR NPEACTANAA jeun nosomaj Kperama Tawxe A,
HOp., men 1

wa) As, 4 ¥ HGTO Bpene W Tiosoaj By Taske B
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cauna 2. (mema nacrajarea o6pTHOr XHNEPGONOHAA)

cauka 3. ( oBpTHM cauxa 4. (Ms
noraea o rope) XHNEPBOROILIA 0 KOILE 1
wite.)
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cauwa 6. (Caerwomnk 1a Lpnos sopy Gamsy
Kepcona (Yxpajura). sucox 70 werapa,
Tpojexrant Baameanp Liyxos.)

cauna 7.
(lliyxon pagso Topam y Mockas, ancox 160 metapa. Harpaben je
1922. roamne i noa saurTurom je YHECK-a.)

CAlEKG 9. (CHAOE TEPMOCAEKTRAHE XINEPOOTNINE CTPYRTYPE. )

NPBU MPASAYKIA NPUAOT
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Nacrtna geometrija
| godina gradjevinskog f; Uni u
Filip Ljubinkovié , 209/09

Konusni prese eometrijske krive)- elipsa

Rad sadrZi 14 strana /]

Beograd, 22.01.2010.

Konstrukcija elipse

Elipsa moze da se konstruife na mnoge natine,u zavisnosti od toga ta nam je
dato (velika i mala osa ili spregnuti pre€nici).Ovde éu navesti samo neke od
metoda konstrukcija:

. konstrukcija pomocu kanapa (slika 1)

. krulnice krivine u temenima

. metoda parfeta hartije

metoda osam tadaka

metoda afiniteta

kosa projekcija kruinice-konstrukcja pomoéu afine kruinice

-
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Metoda osam

Elipsa je data spregnutim preénicima AB i CD. Prvo ¢u da ucrtam tangentni
paralelogram 1234, Potom opisujem polukrunicu nad manjim precnikom AB.
Onda konstruidem kvadrat AOC’ 1° . Tagka Ik se dobija iz preseka dijagonale
kvad o01’ip ice k. Potom kruZnicu u toj tacki | tangentu
pr sa preZnikom AB i dobij tatku 5. Da bi dobili tatku | moramo da
povufemo kroz tatku 5 pravu paralelnu duZoj dijagonali 24 | u preseku sa
kra¢om dijagonalom 13 dobijamo tagku I.Taka Il je simetriZna taZki | u odnosu
na dij; 24. 5lican pril imo i pri odredjivanju tagaka 11§ IV.

uvoo

Verovatno smo se svi mi mnogo puta susreli sa elipsom,a da pritom
2 nismo ni obratili paZnju ili jednostavno nismo ni prepoznali da je neko telo

eliptiénog oblika..U narednih par strana,prvo ¢u definisati sta je uopéte elipsa i
objasniti neke njene osnovne karakteristike. Potom ¢u pokazati neke metode
kako elipsa moze da se konstruide. Zatim ¢u pokazati vezu izmedu elipse i
konusa,tj. jedan od mogucih natina kako se elipsa dobija kada se konus prseée
nekom ravni (uz graficki prikaz). | onda za kraj éu da ostavim neke zanimljive
primere elipse u arhil i i dizajnu uz grafije i jedan moj
primer praktiéne upotrebe konusnog preseka po elipsi...

Konusni preseci
Konusni preseca vode porelzln joi od anticke Greke,taEnije od Euvenih

ja, koji je zapravo i dao imena
konusnim presecima koje i danas koristimo-elipsa,parabola, hiperbola..Konusni
preseci se lako vizuelno predestavijaju.Neka su u prostoru zadate prave i i s
koje se seku u tacki 0.Skup svih slika tacaka prave i u rotacijama sa osom s daje
prav kruni konus.Tatku O zvaéemo temenom konusa,pravu s osom,a pravu i
koja rotira oko ase nj; Presek konusa sa proi ravni
T nazivamo konusnim presekom.

Prema ovoj definiciji jasno se mole uoiti da postoji taéno 7 konusnih preseka.
1)ako ravan T rolati kroz Q i nigde ne seée konug,onda je presek tacka

2 Jako ravan prolazi kroz O i dodiruje m;mi}é’ﬁn je presek prava linija 2
3)ako prolazi kroz O i isto tako uzajamno prolazi kroz unutra$njost konusa,onda
je presek par pravih koje se uzajamno seku

4)ako ravan seée osu pod pravim uglovima onda je presek krug

5)ako ravan nije uporedna sa osom ili generatrisom izvodnicom konusni
presek je elipsa
6)ako je ravan paralelna generatrisi,presek je parabola

7)ako jeravan paralelna osi konusni presek je hiperbola

VV |
& A

Clrcle Ellipss Hyperbola

*preseci konusa po krugu,elipsihiperboll | paraboli | h}--,....., o

Student:
Filip Ljubinkovic
209/09

Definicija elipse

Elipsa je skup svih tacaka ravni za koje vafi da je zbir udaljenosti od dve
fiksne tatke konstantna vrednost.

-tadke F1i F2 fokusi (¥iZe)elipse

-e predstavija linearni ekscentricitet i
to je udaljenost fokusa od centra

-0 je centar elipse

-r1 i r2 su udaljenosti preizvoljne
tacke sa elipse od fokusa

-AB velika osa elipse,CD mala osa
elipse

Topic: Cone sections: Ellipse

SLIkA 2

Presek konusa po elipsi

Uzeéu za pimer jedan presek konusa | ravni u kosoj projekciji,pri éemu je ravan
upravna na frontalnicu.Ako je data kruZnica u horizontalnici i zadat je vrh
konusa,onda cemo prvo da konstrui§emo konus u kosoj projekciji.Posto je

ravan preseka upravna na nas trenutno je samo drugi trag
ravnitj t,. U preseku t; i konusa u drugoj projekciji dobijamo tagke "1 11",a na
polovini ove dutine nalazimo tatku E' koja je ujedno i 1II" i IV'.Spojimo sada vrh

konusa u kosoj projekciji V* sa vrhom konusa u drugoj projekciji V' i ta prava ¢e
nam slifiti za ‘prebacivanje’ svih bitnih tagaka iz druge u kosu projekciju. Taéke
1,2,3 i 4 koje se nalaze na bazisnoj elipsi u kosoj projekciji spojicemo sa vrhom
u kosoj i dobiti Eetiri izvodnice.Potom éemo dobiti tagke I,11,111 i IV tako 5to
¢emo pronati preseke odgovarajuéih izvodnica (npr. 2a I &e biti 2-V) i pravih
povuienih iz tih tataka,pri Eemu su te prave paraleine pravoj Viivk. Isti

pri imo za p ih tataka na elipsi.Po3to smo
pronaili te 4 tacke konstruiSemo tangentni paralelogram i metodom osam
tataka konstruiSemo elipsu.(slika 4)

*na ovim slikama je grafitki prikazan presek konusa nekom ravni po elipsi

e [ Cor
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Example of seminary paper



llustracija navedenih primera:

Primena elipse

Primeri elipse u arhitekturi

Primena

ih preseka u g i

Elipsa kao $to sam ve¢ i rekao ima dosta 3iroku upotrebi u arhitekturi jer
svojim specifiénim oblikom daje grad jed ipr ji
izgled..Ovde ¢u navesti samo neke najéuvenije primere iz svetske
arhitekture,gde se jasno vidi oblik elipse.Jedan od takvih je cuvena
gradjevina koja se zove Ellipse 1501 House koju je konstruisao Antonino
Cardillo i na kojoj se jasno vidi da je cela gradjevina u obliku elipse,sa
2! posebnim akcentom na plafon(sl.1).Zatim,jof jedan divan primer je

gradjevina koja se naziva Circa Gallery.(s|.2)Nalazi se u Johanesburgu u
Juznoj Africi a samo ime kaze da je rec o jednoj umetnitkoj

o galeriji.Onda,ima tu primera i u stambenim objektima kao sto je sluaj u
Rigi,gde se nalazi jedan soliter koji se zove Ellipse Apartments (Bolasta
Dambis 11),(sl. 3)ciji je oblik takode elipti€an.| na kraju ¢u pokazati |
jedan primer elipse u arhitekturi,koji smo svi verovatno videli,a re¢ je o
stadionima.Na primer,u Vankuveru u Kanadi BC Place(sl.4) ili u Pekingu
National Stadium.(s|.5)

Slika 1.: Shopping mall in Singapore Slika 2.: Museum in Tacoma

slika 1-Ellipse 1501 House,Rome, italy

Student:
Ljubica Gole
22/09

Siika 3.: Shopping mall in Melbourne

slika 2-Circa Gallery,South Africa

Student:
Luka Kilibarda

151/09
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The scores in evaluation of separate
components of task
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Legend:

Group 1 - represents topics
related to: projections
(orthogonal, oblique,
axonometry) and
polyhedra: Plato’s and
Archimedean solids.

Group 2 - represents topics
related to: basic geometric
solids and surfaces, conic
sections, geometric surfaces
(revolved, ruled and helical
surfaces).

Group 3 - represents topics
related to: construction of
curved roads, inclined roads
(on natural terrain or ideal
terrain) and roof
constructions.



The Results, Effects And
Consequences

The final results, after evaluation of
submitted papers, were in accordance
with previous expectations:

Minor percentage of students didn’t
understood the structure of the task,
attachments and examples.

Major group of students had a different,
serious approach and did their papers on
the satisfactory level of elaboration.

Some papers were done exemplary, so a
number of them is exhibited as the
evidence of the contributions of some of
the students who went a step further in
their effort.

The final score - the average final grades
in this subject in January and April terms
for generations of students 2008 and
20009, com]f)ared to previous DG study
program of generations 2006 and 2007
indicated some, but not significant
change in the percentage of passing exam
students, and the average score of grades.
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Students’ Results through the Five
Generations, the Last Two of Which

Have Had the Seminary Paper as
the Additional Task



Conclusions

Seminary paper, as an additional
homework task, made some evident
changes in long practice of classical
teaching methods.

The results, after two experimental
generations of students suggest:

The students are capable to give an
adequate answer to the given task.

Motivation level was satisfactory, even
higher than expected, in the group of
the best students.

The final grades do not lag behind the
previous generations, despite of more
complex and more difficult task.

The students generally coped better
with the tasks that required application
of procedures, then the ones that
required active thinking and application
of(Lnowledge.

These conclusions open some new ideas
for further research and a motivation to
improve some segments of a task.

3)

4)

5)
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