RACUNALNISKO MODELIRANJE GEOMETRIJE

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Racunalnisko modeliranje geometrije

Course title: Computer Aided Modelling of Geometry

Clanica nosilka/UL UL FS

Member:

Studijski programi in Studijska smer Letnik Semest Izbirn
stopnja ri ost
Strojnistvo - projektno Ni ¢lenitve (Studijski 1. letnik 2.seme obvezn
aplikativni program, prva program) ster i
stopnja, visokoSolski

strokovni

(od studijskega leta
2025/2026 dalje)

Univerzitetna koda predmeta/University 0562664
course code:

Koda ucne enote na clanici/UL Member 3009-V
course code:

Predavanj Seminar Vaje Klinicne Druge Samostoj ECT

a /Seminar /Tutorials vaje oblike no delo S
/Lectures /Clinical studija /Individua

tutorials /Other 1 student
forms of work
study

30 30 40 4
Nosilec Leon Kos, Nikola VukasSinovié
predmeta/Lecturer:

Izvajalci predavanj:
Izvajalci seminarjev:
Izvajalci vaj:

Izvajalci klini¢nih vaj:

Izvajalci drugih oblik:




Izvajalci prakticnega
usposabljanja:

Vrsta predmeta/Course

Obvezni splosni predmet /Compulsory general course

type:

Jeziki/Languages: Predavanja/Lectures: Slovenscina
Vaje/Tutorial: Slovenscina

Pogoji za vkljucitev v delo oz. za Prerequisites:

opravljanje studijskih obveznosti:

Izpolnjevanje pogojev za vpis v
Visokosolski strokovni studijski program
I. stopnje Strojnistvo - Projektno
aplikativni program.

Vsebina:

1. Predavanje: Uvod v 3D modeliranje
- Opredelitev 3D modeliranja,

- Osnove racunalniske grafike,

- Opredelitev 3D prostora,

- koordinatni sistemi,

- osnove 3D geometrije.

2. Predavanje: Modeliranje v 3D
prostoru

- Razvoj modeliranja in modelirnikov,
- Predstavitev modeliranja trdnih
modelov,

- Lastnosti trdnih modelov,

- Nacini zapisa in dela s trdnimi
modeli.

3. Predavanje: Alternativni zapisi 3D
modelov

- Zapis 3D objektov z zicnimi modeli,
- Zapis povrsinskih modelov,

- Mnogokotniske mreze,

- Polnjenje povrsin in odstranjevanje
nevidnih robov.

4. Predavanje: Modeliranje s
topoloskimi elementi

- Primeri zapisov osnovnih
geometrijskih elementov,

- Predstavitev topoloskih elementov,
- Zapis topoloskih elementov v
racionalno bazo podatkov,

- Zapis topoloskih elementov v

Meeting the enrollment conditions for
the MECHANICAL ENGINEERING -
Project Oriented Applied Programme.

Content (Syllabus outline):

1. Lecture: Introduction into 3D
modelling:

- Definition of 3D modelling,

- Basics of computer graphics,

- Definition of 3D space in CAD,

- Coordinate systems,

- Basics of 3D geometry.

2. Lecture: Modelling in 3D space

- Evolution of modelling and modellers,
- Introduction into solid modelling,

- Characteristics of solid models,

- Various definitions of solid models.
3. Lecture: Alternative 3D model
definitions

- Definition of 3D objects with
wireframe models,

- Boundary representation models,

- Polygon meshes,

- Surfaace filling and removing of
invisible edges.

4. Lecture: Modelling with topological
elements

- Examples of definition of basic
geometric elements,

- Introduction of topological elements,
- Recording of topological elements
into a rational database model,

- Recording of topological elements
into a hierachic database model,



hierarhi¢no bazo podatkov,

- Zapis topoloskih elementov v
relacijsko bazo podatkov.

5. Predavanje: Skiciranje v 3D
modelirnikih

- Pozicioniranje skic v prostor

- Uporaba topoloskih elementov za
izdelavo osnovnih parametrov
geometrije

- Relacije med razlicnimi elementi skic
- topoloskimi gradniki.

- Uporaba graficnih podlag za izdelavo
skic.

6. Predavanje: Uvod v modeliranje z
znacilkami

- Modeliranje z znacilkami,

- Kaj so to znacilke, primer uporabe,
- Razlike med osnovnimi in izpeljanimi
znacilkami,

- Znacilke in vpliv na izdelek.

7. Predavanje: Modeliranje z
znacilkami - osnovne znacilke

- Linijski izvlek

- Krozni izvlek

- Krivuljni izvlek

- Prehodi

8. Predavanje: Modeliranje z
znacilkami - izpeljane znacilke

- ZaokrozZitve

- Posnetja

- Zrcaljenje

- Vzorcenje

- Izvotlitev

- Rebra

9. Predavanje: Modeliranje glede na
tehnologijo izdelave

- Varjene konstrukcije

- Krivljenje plocevine

- Ulitki

10. Predavanje: Modeliranje fizicnih
objektov in parameterizacija

- Meritve fizicnih modelov za
rekonstruiranje

- Modeli za vgradnjo (groba oblika -
gabaritne in priklju¢ne mere)

- Modeli za zagotavljanje funkcije
(funkcionalna oblika)

- Kopije modelov - digitalni dvojcek
(detajlna oblika)

- Parameterizacija in druzina izdelkov
11. Predavanje: Modeliranje sestavov

- Recording of topological elements
into a relational database model.

5. Lecture: Sketching in 3D modelers
- Positioning sketches in space

- Use of topological elements for
definition of basic geometry parameters,
- Relations between different elements
of a sketch - topological building blocks,
- Use of graphical backgrounds to
extract sketches.

6. Lecture: Introduction into feature
based modelling

- Feature based modelling,

- Definition of features, examples of
use,

- Differences between basic and
applied features,

- Relations between features and
products.

7. Lecture: Feature based modelling -
Basic Features

- Extrude,

-  Revolve,

- Sweep,

- Loft.

8. Lecture: Feature based modelling -
Applied Features

- Fillets and roundings,

- Chamfers,

- Mirroring,

- Patterns,

- Shelling,

- Ribs.

9. Lecture: Modelling and
manufacturing technologies

- Welded structures

- Sheet metal products

- Castings

10. Lecture: Modeling of physical
objects and parameterisation

- Measuring of physical objects for
reconstruction

- Models for instalation (course shape
- overall and connection dimensions)

- Functional models (functional shape)
- Replicas - digital twins (detailed
shape)

- Parametrisation and product families
11. Lecture: Modelling of assemblies
- Structure of a product and levels of
design,



- Struktura izdelka ter nivoji
konstruiranja,

- Tehnika modeliranja od spodaj
navzgor,

- Tehnika modeliranja od zgoraj
navzdol.

12. Predavanje: Krivulje in zahtevnejse
geometrije

- Zahtevane lastnosti krivulj,

- Bezierjeve krivulje in zlepki v praksi
- Povezave med posameznimi
krivuljami - zveznost nicelne, prve in
druge stopnje.

- Izpeljava iz krivulj v prostor ali
povrsino.

13. Predavanje: Osnove modeliranja s
povrsinami:

- Izdelava povrsinskih modelov

- Sestavljanje povrsin

- Zveznosti med povrsinami

- Tvorjenje trdnih modelov iz povrsin
- Kombiniranje trdnih in povrsinskih
modelov.

14. Predavanje: Tvorjenje tehnicne
dokumentacije iz 3D modelov

- Kako tvorimo dokumentacijo

- Dolocanje geometrijskih in
dimenzijskih toleranc na modelu in
nacrtu

- Dolocanje dodatnih konstrukcijskih
pravil na 3D modelu in v dokumentaciji
15. Predavanje: Definiranje na osnovi
3D modela (Model Based Definition)

- Izdelava dokumentacije neposredno
na 3D modelu,

- Nacini prikazov in izvozov pri MBD,
- Prehod iz MBD na papir,

- Priprava in uporaba MBD za
proizvodnjo.

Temeljna literatura in viri/Readings:

- Assembly modelling: bottom-up
approach,

- Assembly modelling: Top-down
approach.

12. Lecture: Curves and complex
geometries

- Required characteristics of curves,
- Bézier curves and splines in
application

- Relations between the curves -
Continuity of zero-, first and second
degree.

- From curves into space or surface.
13. Lecture: Basics of surface
modelling:

- Creation of surface models

- Combining of the surfaces

- Continuity of the surfaces

- Creation of solid models from
surfaces

- Combining of solid and surface
models.

14. Lecture: Creation of technical
drawings and documentation for 3D
models

-  How to create documentation,

- Determination of geometrical and
dimensional tolerances on a model and
on a drawing.

- Annotation of additional design
specifications on a 3D model and in
documentation.

15. Lecture: Model Based Definition
(MBD)

- Design of documentation on a 3D
model,

- Different visualisation and
exportation methods from MBD,

- Transition from MBD to a sheet of
paper,

- Preparation and use of MBD for
production purposes.
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Cilji in kompetence:
Cilji:

1.

Razumeti modeliranje kot delovni
proces za zagotavljenje zelenih
funkcij izdelka z uporabo virtualne
geometrije pri konstruiranju izdelkov.

. Spoznati povezavo med procesom

konstruiranja, procesom 3D
modeliranja in tehnoloskimi procesi
izdelave izdelka.

. Spoznati in samostojno uporabljati

razpoloZljive orodja in naprave, ki
omogocajo predstavitev izdelkov v 3D
prostoru.

. pridobiti dobro poznavanje vsaj

enega CAD modelirnika z njegovimi
karakteristikami.

Spoznati nacine za predstavitev 3D
modelov in potrebnih informacij o
izdelku v 3D okolju, ter prenos
informacij med modelirniki in v 2D
prostor.

Kompetence:

1.

S1-PAP + P8-PAP: Obvladovanja
virtualnega 3D prostora, kot
delovnega okolja sodobnih
inZenirskih znanosti.

. S1-PAP + P9-PAP: Dobra 3D

predstava konstrukcijskih objektov in
sposobnost razumevanja medsebojnih
povezav in vplivov posameznih
elemenov v prostoru.

. S10-PAP, S12-PAP+P3PAP:

Sposobnost samostojnega
inzenirskega komuniciranja z
uporabo 3D modelov in iz njih
izpeljanih risb ter druge
dokumentacije.

. S12-PAP + P7-PAP: Usposobljenost

za rutinsko uporabo najmanj enega

Objectives and competences:

Objectives:

1.

Understand modelling as a work
process to provide desired product
features using virtual geometry in
product design.

. To learn the connection between the

design process, the 3D modelling
process and the technological
processes of product manufacturing.
To learn about and use independently
the available tools and devices that
enable the presentation of products
in 3D space.

gain a good knowledge of at least one
CAD modeler with its characteristics.
Learn methods to present 3D models
and required product information in
a 3D environment, and transfer
information between modelers and
2D space.

Competences:

1.

S1-PAP + P8-PAP: The ability to work
in virtual 3D space as a working
environment of modern engineering
sciences.

. S1-PAP + P9-PAP: Good 3D

understanding of design objects and
ability to understand mutual relations
and influences among different
elements in space.

S10-PAP, S12-PAP+P3PAP: Ability of
proficient engineering
communication using 3D models and
their drawings and other
documentation.

S12-PAP + P7-PAP: Use of at least
one 3D modeller and principle
understanding of most of modern
modeller with minimal required


https://plus.cobiss.net/cobiss/si/sl/bib/288756992
https://plus.cobiss.net/cobiss/si/sl/bib/13418011
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modelirnika ter razumevanje
delovanja vec¢ine sodobnih
modelirnikov z minimalno potrebno
priucitvijo za njihovo rutinsko
uporabo.

Predvideni Studijski rezultati:

Znanja:

Z1: Poglobljeno strokovno teoreti¢no in
prakti¢no znanje na dolocenem
podrocju, podprto s Sirso teoreti¢no in
metodolosko osnovo:

* Poglobljeno strokovno in teoreti¢no
znanje s podrocja racunalniskega
modeliranja geometrije (CAD)

* Poglobljeno razumevanje delovanja
CAD modelirnikov

* Poglobljeno razumevanje principov
izdelave tehni¢nih konstrukcij in
sistemov ter njihove 3D in 2D
predstavitve.

Spretnosti:

S1.1 Izvajanje kompleksnih operativno-
strokovnih opravil, ki vkljucujejo tudi
uporabo metodoloskih orodij:

* Sposobnost sistemskega pristopa pri
izdelavi 3D modelov konstrukcij in
geometrijskemu razvoju izdelkov.

S1.2 Obvladovanje zahtevnih,
kompleksnih delovnih procesov ob
samostojni uporabi znanja v novih
delovnih situacijah:

* razumevanje in sposobnost
samostojne uporabe 3D modeliranja za
potrebe reSevanja osnovnih inzZenirskih
konstrukcijskih problemov.

Metode poucevanja in ucenja:

P1 Avditorna predavanja z reSevanjem
izbranih - za podrocje znacilnih -
teoreticnih in prakticno uporabnih
primerov.

P2 Obravnava snovi po urejeni in
vnaprej razlozeni sistematiki.

P4 Laboratorijske vaje z namenskimi
didakti¢nimi pripomocki:

training for their routine use.

Intended learning outcomes:

Knowledge:

Z1: In-depth professional theoretical and
practical knowledge in the specific field,
supported by a wide theoretical and
methodological basis:

* In-depth expertise in theoretical
knowledge of computer-aided geometry
modeling (CAD)

* In-depth understanding of CAD
modelers

* In-depth understanding of the
principles of technical structures and
systems and their 3D and 2D
presentation.

Skills:

S1.1 Performance of complex
operational and specialist tasks,
including the use of methodological
tools:

* Ability to take a systematic approach
to 3D model construction and geometric
product development.

S1.2 Handling difficult, complex working
priciples by independent application of
knowledge in new working situations:

* understanding and ability to
independently use 3D modeling for
solving basic engineering design
problems.

Learning and teaching methods:

P1 Auditory lectures with solving
selected and typical theoretical and
practical examples.

P2 Presentation of a subject matter
based on the arranged and previously
explained scheme.

P4 Laboratory exercises with dedicated
didactic aids:



Racunalniske delovne postaje s * Computer workstations with software
programskimi paketi za modeliranje packages for modeling
Uporaba VR opreme pri modeliranju ¢ Use of VR equipment for modelling

P15 Uporaba video vsebin kot priprava P15 use of video contents for excersise

na vaje preparations.
P12 Individualizirane domace naloge v P12 Individual homework assignments in
spletni ucilnici a virtual classroom.
Nacini ocenjevanja: Delez/ Assessment:

Weight
- Teoreticne vsebine (predavanja): 50,00 % - Teoretical contents (lectures):
- Samostojno delo v laboratoriju: 50,00 % - Independent laboratory work:
Ocenjevalna lestvica: Grading system:
5 - 10, pri cemer velja, da je pozitivna 5 - 10, a student passes the exam if he is
ocena od 6 - 10 graded from 6 to 10
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