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1. Uvod in osnovne definicije
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Content (Syllabus outline):

1. Introduction and basic definitions

- Course content and links.

- Principles of defining geometric requirements of




(GPS) po ISO standardih

- Definicije in pravila za izdelavo, organizacijo in
vodenje tehni¢ne dokumentacije (ISO) v
dokumentarnih sistemih

2. Predavanje: Organizacija tehnicne dokumentacije
(ITD) po ISO

-Osnovna matrika geometrijskih informacij v tehnicni
dokumentaciji

- Nivoji in vsebina ISO standardov za TD

3. Predavanje: Merska in geometrijska natancnost
objektov/izdelkov

- Predstavitev, definicije, nacela in pravila

- Tolerance dolzin in kotov, nove definicije dolzinskih
toleranc, sinteza zapisov na dokumentih in kontrola
- Definicije geometrijskih toleranc (GT, 4 grupe, 14
toleranc) z novostmi in posebnostmi

4. Predavanje: Reference in referencni sistemi

- Kaj so reference (baze) in referenéni sistemi

- Definicije in zapisi referenc v 3D (modeli) in 2D
(risbe) prostoru

5. Predavanje: Neodvisnost in povezanost razli¢nih
toleraenc

- Definicije po ISO: splosni pogoji, ovojnice,
virtualna stanja, najslabsa mozna stanja. ..

- Materialni pogoji pri geometrijskih tolerancah,
odvisnost dimenzijskih in geometrijskih toleranc

- TToleran¢ne cone in splosna pravila za
interpretacijo in kontrolo geometrijskih toleranc

6. Predavanje: Tolerance oblike, orientacije in teka

- Pomen in namen uporabe

- Posebni primeri uporabe

- Interpretacija in sinteza ter kontrola

7. Predavanje: Tolerance lege in tolerance profila

- Pomen in namen uporabe

- Posebni primeri uporabe tolerance lege, nacin
povezave s tolerancami velikosti

- Posebni primeri uporabe profilnih toleranc

- Interpretacija in sinteza ter kontrola

8. Predavanje: Nacela kontrole geometrijskih toleranc
- Kontrola po nacelu najslabsega moznega stanja in
statisticna kontrola

- Obstojeci (materialni) in izvedeni (matematicni)
geometrijski elementi

- Oblike in velikosti toleranénih con

9. Predavanje: Osnove statisticnih toleranc

- Definicije prakti¢no rabljenih statisticnih toleranc v
moderni proizvodnji

- Pomen statisti¢nih toleranc v moderni
proizvodjiproizvodnji s primeri

10. Predavanje: Geometrijske tolerancne analize

- Namen in vrste geometrijskih tolerancnih analiz
(GTA) ter osnove prakticne rabe

- Linearne GTA, definicije, metode, prednosti in
pomanjkljivosti

- Programska orodja za linearne GTA

11. Predavanje: Simbolni zapisi lastnosti geometrije
izdelkov

- Kdaj in zakaj so potrebni simbolni zapisi in pravila

products (GPS) in accordance with the ISO
standards.

- Definitions and rules for the design, organisation
and management of technical documentation (ISO)
within document management systems.

2. Organisation of technical documentation (TD) in
accordance with ISO

- Basic matrix of geometric information in technical
documentation.

- Levels and content of ISO standards for TD.

3. Dimensional and geometrical accuracy of
objects/products

- Presentation, definitions, principles and rules.

- Tolerances for linear and angular dimensions, new
definitions of tolerances for linear dimensions,
synthesis of notations in documents and control.

- Definitions of geometrical tolerances (GT, 4 groups,
14 tolerances) with novelties and specificities.

4. References and reference systems

- What are references (bases) and reference systems?
- Definitions and notations of references in 3D
(models) and 2D (drawings) space.

5. Lecture: Independency and interrelation of
different tolerances

- Definitions in accordance with ISO: general
conditions, envelopes, virtual states, worst case state,
etc.

- Material conditions in geometrical tolerances,
dependence between dimensional and geometrical
tolerances.

- Tolerance zones and general rules for interpretation
and control of geometrical tolerances.

6. Form, orientation and runout tolerances

- Meaning and purpose of use.

- Special examples of use.

- Interpretation, synthesis and control.

7. Location and profile tolerances

- Meaning and intended use.

- Special examples of using location tolerances and
relations to size tolerance.

- Special examples of using profile tolerances.

- Interpretation, synthesis and control.

8. Method of control of geometrical tolerances

- Control according to the “worst case” principle and
statistical control.

- Integral (material) and derived (mathematical)
geometrical elements.

- Form and size of tolerance zones.

9. Basics of statistical tolerances

- Definitions of statistical tolerances used in practice
in advanced production.

- Meaning of statistical tolerances in advanced
production based on given examples.

10. Geometrical tolerance analyses

- Purpose and type of geometrical tolerance analyses
(GTA) and basics of practical use.

- Linear GTA, definitions, methods, advantages and
deficiencies.



za tvorjenje in uporabo simbolov

- Zapisi stanja povtsin: parametri profila hrapavosti
(R), valovitosti (W)... in neprofilni parametri

- Stanje (ostrih) robov

- Drugi simboli¢ni zapisi

12. Predavanje: Zapisi simbolno podanih zahtev v
prostorske modele objektov / izdelkov

- StaStandardi zapisa (ISO in ASME), prednosti,
pomanjkljivosti, razlike

- Temeljna nacela in pravila

- Programska oprema, zmogljivost in omejitve ter
prakti¢ni primeri uporabe

13. Predavanje: Zapis in programska oprema za
prenos in uporabo modelov objektov/izdelkov v
proizvodnem procesu

- Standardni formati zapisa, namen, prednosti in
pomanjkljivosti

- Programska oprema, zmogljivosti in omejitve

14. Predavanje: Vodenje tehni¢ne dokumentacije v
proizvodnem procesu

- PDM /PLM sistemi in programska oprema

- PLM sistemi in programska oprema

- ERP sistemi in programska oprema

- Prenos informacij med sistemi, omejitve in
pomanjkljivosti

15. Predavanje: Sistemi za vsezivljenjsko upravljanje
(PLM) s tehni¢no dokumentacijo in drugo

- osnove sistema vodenja kakovosti: ISO 9001

- Tehni¢na dokumentacija v sistemih za trzenje,
spletni »konfiguratotji« proizvodov itd.

- Sklep

Temeljna literatura in viri/Readings:

- Software tools for linear GTA.

11. Symbolic notations of geometric characteristics of
products.

- When and why are symbolic notations necessary
and rules for creation and use of symbols.

- Notations of surface state: parameters of the
roughness profile (R), waviness profile (W), etc. and
non-profile based parameters.

- State of (sharp) edges.

- Other symbolic notations.

12. Symbolic notations of requirements in 3D models
of objects/products

- Notation rules ISO and ASME), advantages,
deficiencies, differences.

- Basic principles and rules.

- Software, efficiency and limitations and practical
examples of use.

13. Standard symbolic notations and software for
transmission and use of models of objects/products
in the production process

- Standardized file formats, purpose, advantages and
deficiencies.

- Software, efficiency and limitations.

14. Management of technical documentation in the
production process

- PDM /PLM systems and software.

- ERP systems and software.

- Transmission of information between systems,
limitations and deficiencies.

15. Systems of Product Lifecycle Management (PLM)
of technical and other documentation

- Basics of the quality management system: ISO 9001.
- Technical documentation in marketing systems,
online product configurators, etc.

- Conclusion.
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Cilji in kompetence:

Cilji:

1. Pridobiti teoreti¢no in prakti¢no znanje s
podro¢ja geomettijskih zahtev proizvodov (GPS)

2. Razumevanje sistema in povezanosti dimenzijskih
in geometrijskih toleranc (GDT) in prakti¢na
uporaba

Obijectives and competences:

Objectives:

1. Gaining theoretical and practical knowledge in
the field of detailed geometrical product
specifications (GPS).

2. Understanding the systems and interrelation
between dimensional (size) and geometrical
tolerances (GDT) and practical use.


https://plus.cobiss.net/cobiss/si/sl/bib/173158403
https://plus.cobiss.net/cobiss/si/sl/bib/173160451
https://plus.cobiss.net/cobiss/si/sl/bib/259015680
https://plus.cobiss.net/cobiss/si/sl/bib/53445891
https://plus.cobiss.net/cobiss/si/sl/bib/136059395

3. Razumevanje statisticnih geometrijskih toleranc
in statisti¢ne kontrole proizvodih procesov ter
prakticna uporaba

4. Razumevanje osnovnih linearnih geometrijskih
tolerancnih analiz (GTA) in prakti¢na uporaba

5. Poznavanje metod in uporaba specializiranih
programskih orodij (GDT, GTA, ...)

6. Poznavanje klju¢nih veljavnih standardov in nacel
ter pravil s podrocja GPS, GDT in TA, sistemov
kakovosti in dokumentarnih sistemov

7. Omogociti Studentu $irsi in multidisciplinarni
pogled na obravnavano tematiko, predvsem v
smislu iskanja trajnostnih in okolju prijaznih
resitev

Kompetence:

1. S1-PAP + P3-PAP: Sposobnost uporabe
konceptov in pravil pri gradnji navideznih
modelov (3D) in naprednih pravil tehni¢ne
dokumentacije ter specifi¢nih pravil podro¢ja
strojnistva.

2. S1-PAP + S4-PAP + P6-PAP + P8-PAP:
Sposobnost uporabe naprednih pravil
geometrijskih specifikacij proizvodov (GPS),
geometrijskega dimenzioniranja in toleriranja
(GDT) in toleran¢nih analiz (T'A).

3. S9-PAP + S10-PAP + P9-PAP: Razumevanje
vsebin in pomena tehni¢ne standardizacije ISO)
pri tehni¢ni dokumentaciji v 2D in 3D obliki.

4. S12-PAP + P7-PAP: Poznavanje prednosti in
posebnosti uporabe informacijsko-
komunikacijskih tehnologij pri izdelavi in
ravnanju z zahtevno tehni¢no dokumentacijo.

5. S§5-PAP + P10-PAP: Sposobnost pravilno
interpretirati vsebine zahtevnih virtualnih
prostorskih modelov in tehni¢nih risb ter
opremiti zahtevne strojniske modele in tehnicne
risbe ter drugo dokumentacijo z vsemi
potrebnimi simboli¢nim informacijami.

6. P7-PAP: Poznavanje nekatetih potrebnih
programskih orodij...

S5-PAP + P10-PAP: Sposobnost pravilno

interpretirati vsebine zahtevnih virtualnih prostorskih

modelov in tehnicnih risb ter opremiti zahtevne
strojniske modele in tehnicne risbe ter drugo
dokumentacijo z vsemi potrebnimi simboli¢nim
informacijami.

Predvideni $tudijski rezultati:

Znanja:

Z.1: Poglobljeno strokovno teoreti¢no in prakti¢no

znanje na dolo¢enem podrocju, podprto s SirSo

teoreti¢no in metodolosko osnovo:

*  Znanje interpretiranja zahtevnih tehnic¢nih risb in
3D modelov z dodanimi simboli¢nimi
informacijami in znanje samostojne izdelave
zahtevne tehni¢ne risbe ter opremljanja 3D
modelov s simboli in pridevki.

3. Understanding statistical geometrical tolerances
and statistical control of product processes and
practical use.

4. Understanding basic linear geometrical tolerance
analyses (GTA) and practical use.

5. Understanding methods and use of specialised
software tools (GDT, GTA, etc.).

6. Understanding key applicable standards and
principles and rules in the field of GPS, GDT
and TA, quality systems and document
management systems.

7. To provide the student with a broader and
multidisciplinary view of the topic under
discussion, especially in terms of finding
sustainable and environmentally friendly
solutions

Competences:

1. S1-PAP + P3-PAP: Ability to apply the concepts
and rules for design of virtual models (3D) and
advanced rules of technical documentation and
specific rules of mechanical engineering.

2. S1-PAP + S4-PAP + P6-PAP + P8-PAP: Ability
to apply the advanced rules of geometrical
product specifications (GPS), geometrical
dimensioning and tolerancing (GDT) and
tolerance analyses (TA).

3. S9-PAP + S10-PAP + P9-PAP: Understanding
the content and meaning of technical
standardization (ISO) in 2D and 3D technical
documentation.

4. S12-PAP + P7-PAP: Knowing the advantages
and specifities of using information technologies
in the design and management of complex
techncial documentation.

5. S5-PAP + P10-PAP: Ability to correctly interpret
the content of complex 3D models and technical
drawings and to complete complex models,
technical drawings and other documentation with
the necessary symbols.

6. P7-PAP: Knowledge of some necessary software
tools...

S5-PAP + P10-PAP: Ability to correctly interpret the

content of complex 3D models and technical

drawings and to complete complex models, technical
drawings and other documentation with the necessary
symbols.

Intended learning outcomes:

Knowledge:

Z.1: In-depth professional theoretical and practical
knowledge in a specific field which is supported by
a wide theoretical and methodological background:

*  Know how to interpret complex technical
drawings and 3D models with added symbol
information and produce complex technical



*  Znanje in razumevanje zahtevnih konceptov in
pravil toleriranja (GDT) in oznacevanja stanja
povisin in robov in drugih posebnosti.

*  Razumevanje in znanje za uporabo teoreticnih
ozadij in metod za izvajanje linearnih toleranc¢nih
analiz (GTA) za uporabo programskih orodij za
tolerancne analize.

*  Razumevanje vloge in pomena zahtevnih pravil
tehnicne dokumentacije in pomena teh pravil za
tunkcionalnost in sestavljivost.

*  Razumevanje vloge in pomena dokumentarnih
sistemov, znanja za pravilno izbiro in uporabo v
tehni¢ni praksi.

Spretnosti:

S1.1: Izvajanje kompleksnih operativno-strokovnih

opravil, ki vkljucujejo tudi uporabo metodoloskih

orodij:

* Interpretacija in ustvatjanje/opremljanje
zahtevnih 3D modelov in 2D tehni¢nih risb s
potrebnimi simbolnimi GPS informacijami.

S1.2: Obvladovanje zahtevnih, kompleksnih delovnih

procesov ob samostojni uporabi znanja v novih

delovnih situacijah:

* Izvajanje linearnih tolerancnih analiz.

S1.4: Osnova za izvirna dognanja / stvatitve in

kriticno refleksijo:

Uvajanje in uporaba veljavnih standardov GPS v

praksi ter uporaba sistemov za vodenje tehni¢ne

dokumentacije in prenos v druge sisteme.

Metode poucevanja in ucenja:

P1 Avditorna predavanja z reSevanjem izbranih - za
podro¢je znacilnih - teoreti¢nih in prakticno
uporabnih primerov.

P2 Obravnava snovi po urejeni in vnaprej razlozeni
sistematiki.

P3 Avditorne vaje, kjer se teoreti¢no znanje s
predavanj podkrepi s prakti¢nimi primeri.

P4 Laboratorijske vaje z uporabo rac¢unalniskih
programov za modeliranje in izdelavo tehni¢ne
dokumentacije.

P5 Uporaba studijskega gradiva v obliki e-verzij:
predstavitve predavanj, zbirke nalog z vaj, navodil za

drawings and complete 3D models with
symbols and attributes.

*  Know and understand complex concepts and
rules for tolerancing (GDT) and the marking
of surface and edges states.

*  Understand and know how to use theoretical
backgrounds and methods for conducting
linear tolerance analyses (GT'A) and
understand and know how to use software
tools for tolerance analyses.

¢ Understand the role and meaning of complex
rules of technical documentation and the
importance of those rules for functionality and
assembly.

e Understand the role and meaning of
documentary systems, know how to design
them or select and use them in technical
practice.

Skills:

S1.1: Conducting complex operational and
specialist activities, including the use of
methodological tools:

* Interpretation and design/completion of
demanding 3D models and 2D technical
drawings with necessary GPS symbol
information.

S1.2: Knowledge of demanding, complex work

processes and independent application of

knowledge in new work situations:

*  Conducting linear tolerance analyses.
S1.4: Basis for original findings/creations and
critical reflexion:

Introduction and use of applicable GPS standards
and application of systems for technical
documentation management and transfer to other
systems.

Learning and teaching methods:

P1 Auditory lectures with solving selected and typical
theoretical and practically useful examples.

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

P3 Auditorial exercises, in which theoretical content
from the lectures is supplemented with practical
examples.

P4 Laboratory work with use of software for
modelling and creation of technical drawings.
P5 Application of study material (description needs to
be added, max. one line per material, e.g. textbook, e-

book, printed lecture presentations, etc.), actual
public information about TPD, GPS, GDT, PLM...



izvedbo laboratorijskih vaj, aktualne javno dostopne

informacije o TPD, GPS, GDT, PLM... P12 Individual lessons and home assignments in
virtual classroom.

P12 Individualizirane lekcije in domace naloge v P15 Use of digital video contents as presentation as

spletni ucilnici. preparation for lectures and tutorials.

P15 Uporaba digitalnih video vsebin kot priprava na
predavanja in vaje.

Nacini ocenjevanja: DeleZ/Weight Assessment:

Teoreti¢ni izpit/kolokvij (pisno/ustno). 50,00 % Theoty examination (written/oral).
Delo na laboratorijskih vajah (predpriprava, 20,00 % Work and practical examination in
sodelovanje in samostojnost, porocila) laboratory (written/oral).

Prakti¢ni izpit / kolokviji (pisno/ustno) 30,00 % Exercise examination (written/oral).
Ocenjevalna lestvica: Grading system:

5 - 10, pri ¢emer velja, da je pozitivna ocena od 6 - 10 | 5 - 10, a student passes the exam if he is graded from

6to 10
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