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strokovni $tudijski program 1. stopnje Strojnistvo -
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Vsebina:

1. Predavanje: Zgodovina varstva pri delu in
osnovni pojmi s tega podrocja. Definicija varnosti v
preteklosti in sedanjosti. Definicija tveganja. Razlika
med tveganjem in nevarnostjo. Vgrajena in dodana

Predavanja/Lectures:

izt. prof. dr. Boris Jerman

Izbirni strokovni predmet /Elective specialised course

Slovenscina
Slovenscina

Prerequisites:

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

Content (Syllabus outline):

Lecture: History of occupational safety and basic
concepts in this field. Definition of safety at work in
the past and present. Definition of risk. The
difference between risk and hazard. Built-in and




varnost. Slovenska zakonodaja, uredbe ES in
harmonizirani standardi, ki se navezujejo na vgrajeno
in dodano varnost.

2. Predavanje: Terminologija in definicije s podrocja
varnosti strojev, naprav in priprav. Izgled, namen in
uporaba znaka CE. Nacin pridobivanja oznake CE,
zahteve za pridobitev in oznacevanje, izjava o
skladnosti.

3. Predavanje: Zagotavljanje varnosti proizvodov, s
poudarkom na delovni opremi. Posebnosti
zagotavljanja varnosti v posameznih obdobjih dobe
trajanja delovne opreme. Pregled varnostne opreme.
Pregled osebne varovalne opreme. Dokumentacija, ki
mora spremljati varen proizvod, s poudarkom na
navodilih za varno delo. Primer ustreznih navodil za
izbrani stroj.

4. Predavanje: Predstavitev zakonskih zahtev ter
dolodil standardov, na osnovi katerih se vrednoti
tveganje ter dolo¢i ustrezna raven varnosti in ustrezna
varnostna oprema pri dolocenem delovnem procesu.
Ogljicni odtis delovne opreme. Varnostna analiza in
varnostno porocilo. Izjava o varnosti z oceno
tveganja (delovno mesto). Principi doseganja ustrezne
varnosti.

5. Predavanje: Iterativni postopek zagotavljanja
varnosti med snovanjem proizvoda. Ocena tveganja
kot del iterativnega postopka razvoja strojev in
naprav. Zanesljivost. Pomen zanesljivosti posameznih
elementov za varno delovanje stroja. Redundanca in
diverziteta.

6. Predavanje: Teorija zascite (nacela ter nacrtovanje
varovanja strojev, naprav in delovnih priprav,
dejavniki, ki vplivajo na izbor in uc¢inkovitost
varnostne opreme, tipi¢ne nevarnosti pri strojih).
Residualno tveganje in njegovo obvladovanje.

7. Predavanje: Dolocanje potrebnega nivoja zascite
in razreda integritete varnostnega sistema -
predstavitev metode in primeri.

Tehnike varovanja — opis, delovanje in uporaba -
(varovala, varnostna stikala, varnostni dvoroc¢ni vklop,
varnostne krmilne naprave, naprave, obcutljive na
priblizanje, laserji, ...).

8. Predavanje: Ergonomski vidiki pri snovanju
strojev, naprav in priprav ter pri snovanju in izbiranju
varnostnih sistemov. Nacelo izogibanja nepotrebnim
ponavljajo¢im se gibom ter nepotrebnemu dvigovanju
in prenasanju tezjih bremen.

9. Predavanje: Primeri izvedb sistemov varovanja za
nizki nivo tveganja (mehanski, elektri¢ni, hidravliéni,
pnevmatski) in njthovo delovanje.

10.  Predavanje: Primeri izvedb sistemov varovanja
za srednji in visoki nivo tveganja (elektricni,
hidravli¢ni, pnevmatski) in njihovo delovanje.

11.  Predavanje: Ocena tveganja s pomocjo
priznanih metod - predstavitev metod in primeri.

12.  Predavanje: Analiza tipi¢nih primerov nezgod,
iskanje vzrokov zanje, izdelava osnovne analize
tveganj za te primere in dolocanje tehnicnih resitev in

added safety. Slovenian legislation, EU regulations
and harmonized standards related to built-in and
added safety.

Lecture: Terminology and definitions in the field of
safety of machinery and equipment. The appearance,
purpose and use of the CE marking. Method of
obtaining the CE marking, acquisition and marking
requirements, declaration of conformity.

Lecture: Ensuring safety of products, with a focus on
work equipment. Specifics of ensuring safety in
individual periods of work equipment service life.
Inspection of safety equipment. Inspection of
personal protective equipment. Documentation that
must accompany a safe product, with emphasis on
safe working instructions. Example of appropriate
instructions for the selected machine.

Lecture: Presentation of statutory requirements and
standards, based on which the risk is assessed and the
appropriate level of safety and appropriate safety
equipment are selected for a particular work process.
Carbon footprint of work equipment. Safety Analysis
and Safety Report. Statement of Safety with Risk
Assessment (Workplace). Principles of achieving
adequate safety.

Lecture: An iterative procedure of ensuring safety
during product design. Risk assessment as part of an
iterative process of the development of machinery.
Reliability. The importance of the reliability of the
individual elements for the safe operation of the
machine. Redundancy and diversity.

Lecture: Theory of protection (principles and design
of the protection of machinery, appliances and work
equipment, factors affecting the selection and
performance of safety equipment, typical machine
hazards). Residual risk and its management.

Lecture: Determining the required level of protection
and safety integrity level of the safety system -
presentation of the method and examples.
Protection techniques - description, operation and
use - (guards, safety switches, Two-hand conrtol
device, safety control devices, proximity sensitive
devices, lasers, ...).

Lecture: Ergonomic aspects in the design of
machines and devices, and in the design and selection
of safety systems. The principle of avoiding
unnecessary repetitive movements and unnecessary
lifting and carrying heavy loads.

Lecture: Examples of low-risk safety systems
(mechanical, electrical, hydraulic, pneumatic) and
their operation.

Lecture: Examples of mid- and high-risk safety
systems (electrical, hydraulic, pneumatic) and their
operation.

Lecture: Risk assessment using recognized methods -
presentation of methods and examples.

Lecture: Analysis of typical accident cases, finding the
causes of them, making a basic risk analysis for these
cases and identifying technical solutions and other



drugih ukrepov, ki bi take nezgode preprecili.

13. Predavanje: Zagotavljanje varnosti pri zetjavih.
Prikaz primera.

14. Predavanje: Zagotavljanje varnosti pri drugih
klasi¢nih napravah za notranji transport. Prikaz
primera.

Zagotavljanje varnosti pri avtonomnih vozilih,
robotih in kolaborativnih robotih. Prikaz primera.
15.  Predavanje: Zagotavljane varnosti pri
skladiscenju. Prikaz primera. Zagotavljane varnosti pri
tlacni opremi in procesni tehniki. Prikaz primera.

Temeljna literatura in viri/Readings:

measures to prevent such incidents.

Lecture: Ensuring Crane Safety. Presentation of an
example.

Lecture: Provision of safety with other classic
material handling equipment. Presentation of an
example.

Provision of safety in autonomous vehicles, robots
and collaborative robots. Presentation of an example.
Lecture: Provision of safety with warehouses.
Presentation of an example. Provision of safety of
pressure equipment and process engineering
equipment. Presentation of an example.

1. J. Ridley, D. Pearce. Safety With Machinery. Butterworth-Heinemann. Oxford, 2002; [COBISS.SI-ID

5483803]

2. William Wong (Editor): Process machinery: safety and reliability. Mechanical Engineering Publications,

London 1997 [COBISS.SI-ID 4746011

B »

Zakon o varnosti in zdravju pri delu (ZVZD-1). Ur.l. RS, $t. 43/11; Prosto dostopno na spletu
Zakon o splosni varnosti proizvodov. Ur. . RS, 101/2003; Prosto dostopno na spletu

5. Zakon o tehni¢nih zahtevah za proizvode in o ugotavljanju skladnosti. Ur. 1. RS, 17/11; Prosto dostopno

na spletu

6. Pravilnik o varnosti strojev. Ur. 1. RS, 75/08 (in spremembe); Prosto dostopno na spletu

Cilji in kompetence:

Cilji:

Spoznati osnovne principe zagotavljanja varnosti in
zdravja pri delu ter druzbeni okvir, v katerega sodijo.
Poglobljeno spoznati principe zagotavljanja varnosti
strojev in naprav s pomocjo vgrajene in dodane
varnosti. Iterativni postopek zagotavljanja varnosti v
procesu snovanja.

Spoznati zanesljivost tehniskega sistema in njen
pomen za zagotavljanje varnosti. Spoznati nacine za
zagotavljanje ustrezne zanesljivosti (zanesljivost
posameznih komponent, redundanca, diverziteta)
Spoznati vrste zascitne opreme in posamezne
varnostne naprave. Spoznati varnostne sisteme in
nivoje integritete teh sistemov.

Spoznati oceno tveganja, izjavo o skladnosti in
oznako CE.

Spoznati namen in strukturo navodil za delo.
Spoznati osnovne nacine zagotavljanja varnosti
delovne opreme ter posebnosti pri posameznih vrstah
strojev in naprav.

Kompetence:

S1-PAP: Sposobnost uporabe pridobljenega znanja s
podro¢ja zagotavljanja varnosti strojev in naprav v
praksi in sicer pri snovanju strojev in naprav, pri
izdelavi navodil za uporabo in vzdrzevanje ter pri
izdelavi izjave o skladnosti z oceno tveganja.
S9-PAP: Upostevanje varnostnih, funkcionalnih,
gospodarskih in okoljevarstvenih nacel pti snovanju
strojev in naprav, izbiri varnostnih naprav in njihove
integritete ter snovanju navodil za uporabo in
vzdrzevanje. Upostevanje ogljiicnega odtisa strojev in
naprav.

Obijectives and competences:

Objectives:

To learn the basic principles of health and safety at
work and the social context within which they belong,.
To get a deep knowledge of the principles of ensuring
the safety of machinery and devices using built-in and
added safety. An iterative process of ensuring safety
within the design process.

To know the reliability of the technical system and its
importance for ensuring safety. Find out ways of
ensuring adequate reliability (component reliability,
redundancy, diversity)

To learn the types of protective equipment and
individual safety devices. Know the security systems
and their safety integrity levels.

To learn the risk assessment, the declaration of
conformity and the CE marking.

To learn the purpose and structure of the instruction
manual.

To learn the basic ways to ensure the safety of work
equipment and the specificities of particular types of
machinery and equipment.

Competencies:

S1-PAP: The ability to use the attained knowledge in
the field of machinery and equipment safety in
practice, especially in the design of machinery and
equipment, in the preparation of instructions for use
and for maintenance and during preparation of the
declaration of conformity with risk assessment.
S9-PAP: Considering the safety, functional, economic
and environmental principles in the design of
machinery and equipment, in the selection of safety
devices and their safety integrity, and the design of


https://plus.cobiss.net/cobiss/si/sl/bib/5483803
https://plus.cobiss.net/cobiss/si/sl/bib/4746011

S10-PAP: Sposobnost strokovnega sporazumevanja
in pisnega izrazanja pri ocenjevanju tveganja in
izdelavi navodil.

S15-PAP: Razvijanje profesionalne odgovornosti in
eti¢nosti, ki je poglavitna sestavina podrocij varnosti
strojev in naprav, varnosti in zdravija pri delu ter
vplivov strojev in naprav na okolje.

P6-PAP: Obvladovanje samostojnega projektnega
dela pri zagotavljanju varnosti strojev in naprav med
njihovim naértovanjem, pri izdelavi navodil za
uporabo in vzdrzevanje ter pri izdelavi izjave o
skladnosti.

P8-PAP: Obvladovanje osnovnih in specificnih znan;
s podrocja zagotavljanja vgrajene in dodane varnosti
strojev in naprav.

Predvideni $tudijski rezultati:

Znanja:

Z.1: Poglobljeno strokovno teoreti¢no in prakti¢no
znanje na dolo¢enem podrodcju, podprto s SirSo
teoreti¢no in metodolosko osnovo:

poznavanje osnovnih principov zagotavljanja varnosti
in zdravja pri delu ter druzbenega okvirja, v katerega
sodijo;

poglobljeno poznavanje principov zagotavljanja
varnosti strojev in naprav s pomocjo vgrajene in
dodane varnosti ter iterativnega postopka
zagotavljanja varnosti v procesu snovanja;

poznavanje zanesljivosti tehniskega sistema in njenega
pomena za zagotavljanje varnosti. Poznavanje
nacinov za zagotavljanje ustrezne zanesljivosti;
poznavanje ocene tveganja, izjave o skladnosti in
oznake CE ter strukture navodil za delo;

poznavanje osnovnih nacinov zagotavljanja varnosti
delovne opreme ter posebnosti pri posameznih vrstah
strojev in naprav.

Spretnosti:

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

izvedba ocene tveganja;

izvedba zasnove varnega stroja oz. naprave po
iterativnem postopku zagotavljanja varnosti;
izvedba analize potrebnega nivoja integritete
varnostnega sistema ter njegova zasnova.

S1.2 Obvladovanje zahtevnih, kompleksnih delovnih
procesov ob samostojni uporabi znanja v novih
delovnih situacijah pri zagotavljanju varnosti
dolocenih strojev in naprav v doloc¢enih okolis¢inah:
ocenjevanje tveganj;

nacrtovanje ustreznih varnostnih ureditev.

operating and maintenance instructions.
Consideration of the carbon footprint of machines
and appliances.

S10-PAP: The ability to communicate professionally
and express oneself in writing in risk assessment and
in design of instructions for use.

S15-PAP: Developing professional responsibility and
ethics, which is a major component of the fields of
machinery and equipment safety, occupational safety
and health, and the environmental impacts of
machines and devices.

P6-PAP: Mastering independent project work for
ensuring the safety of machines and appliances during
their design, the preparation of operating and
maintenance instructions, and the preparation of a
declaration of conformity.

P8-PAP: Mastering the basic and required specific
knowledge in the field of providing built-in and
added safety machines and appliances.

Intended learning outcomes:

Knowledge:

Z.1: Thorough professional theoretical and practical
knowledge in a selected field of expertise that is
supported with a broad theoretical and
methodological basis:

knowledge of the basic principles of safety and health
at work and of the social framework to which they
belong;

in-depth knowledge of the principles of ensuring the
safety of machinery and appliances by using of built-
in and added safety, and of the iterative process of
ensuring safety in the design process;

knowledge of the reliability of the technical system
and its importance for ensuring safety. Knowledge of
ways of ensuring adequate reliability;

knowledge of the risk assessment, the declaration of
conformity, the CE marking and the structure of the
instructions for use;

knowledge of the basic ways of ensuring the safety of
work equipment and the specificities of particular
types of machinery and equipment.

Skills:

S1.1 Executing complex operational-professional
tasks that incorporate usage of methodological tools:
carrying out a risk assessment;

design of the safe machine or devices following an
iterative process for assurance of safety;

carrying out an analysis of the required safety integrity
level of the safety system and the design of safety
system.

$1.2 Mastering demanding and complex work
processes by independent usage of knowledge in new
working situations:

risk assessment;

designing appropriate safety arrangements.



Metode poucevanja in ucenja:

1. P1 Avditorna predavanja z resevanjem izbranih -
za podrodje znacilnih - teoreticnih in prakti¢no
uporabnih primerov.

2. P2 Obravnava snovi po urejeni in vnaprej
razlozeni sistematiki.

3. P7 Studij literature in razprava.

4. P3 Avditorne vaje, kjer se teoreti¢no znanje s
predavanj podkrepi z racunskimi primeri.

5. P4 Laboratorijske vaje z namenskimi
didakti¢nimi pripomocki:

a. preskusevalisce za demonstracijo dinamicnih
vplivov pri nezgodnih dogodkih med obratovanjem
zerjava;

b. preskusevaliSce za prikaz pomembnih funkcij
kolaborativnih robotov;

c. preskusevalisce z reprezentativnimi varnostnimi
napravami/sistemi.

prosojnice s predavanj.
. P8lIzdelava in predstavitev aplikativnih
seminarskih nalog.

6. P5 Uporaba studijskega gradiva v obliki:
a. knjige,

b. standrdi,

c. skripta,

d.

7

Nacini ocenjevanja:

Learning and teaching methods:

1. P1 Auditorial lectures with solving selected field-
specific theoretical and applied use cases.

2. P2 Treatment of the subject matter according to
an orderly and pre-explained systematic system.

3. P7 Literature study and discussion.

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

5. P4 Laboratory exercises with dedicated teaching
aids:

a. a test facility to demonstrate the dynamic effects
of accidents during crane operation;

b. a test facility to demonstrate important safety
functions of collaborative robots;

c. a test facility comprising representative safety
devices/systems.

slides from lectures.
P8 Making and presenting applied seminar

exercises.

6. P5 Use of study materials in the form of:
a. books,

b. standards,

c. script,

d.

7.

DeleZ/Weight Assessment:

Teoreti¢na znanja (pisni kolokviji ali izpit z 50,00 % Theoretical knowledge (written colloquia or
opcijskim ustnim zagovorom). exam with an optional oral examination).
Prakti¢na znanja (pisni kolokviji ali izpit z 25,00 % Practical knowledge (written colloquia or
opcijskim ustnim zagovorom). exam with an optional oral examination).
Aplikativne seminarske naloge (porocila s 25,00 % Applied seminar exercises (reports with

predstavitvami).

Ocenjevalna lestvica:

5 - 10, pri ¢emer velja, da je pozitivna ocena od 6 - 10

Reference nosilca/Lecturer's references:
Boris Jerman:

presentations).

Grading system:

5-10, a student passes the exam if he is graded from
6to 10

1. HLADNIK, Jurij, SVENSEK, Daniel, JERMAN, Bortis, SUPE], Matej. Mass point versus whole-body
modelling of skiers for performance evaluation in alpine skiing. Scandinavian journal of medicine &
science in sports. Jun. 2023, vol. 33, iss. 6, str. 943-953, ilustr. ISSN 0905-7188. [COBISS.SI-ID

142031619].

2. JERMAN, Boris, ZRNIC, Nenad D., JENKO, Matjaz, LERHER, Tone. Energy regeneration in
automated high bay warehouse with stacker cranes: Elektronski vir. Tehnicki vjesnik, ISSN 1848-6339,
2017, vol. 24, iss. 5, str. 1411-1416. [COBISS.SI-ID 512884797].

3. ZAGAR, Anja, MOTALN, Marko, BELSAK, Ales, JERMAN, Boris, TING, Ching-Jung, LERHER,
Tone. A simulation model of automated storage and retrieval systems for long and heavy loads. Applied
sciences. Dec. 2025, vol. 16, iss. 1, [article no.] 248, 24 str., ilustr. ISSN 2076-3417. DOI:

10.3390/app16010248. [COBISS.SI-ID 266630659].

4.  RUPAR, Domen, HLADNIK, Jurij, JERMAN, Boris. Loader crane inertial forces. FME Transactions.
2016, vol. 44, nr. 3, str. 291-297, ilustr. ISSN 1451-2092. [COBISS.SI-ID 16255259].

5. JERMAN, Boris. Ocena potresne ogrozenosti portalnega dvigala v skladis¢u NSRAO v Krskem.
Ljubljana: Fakulteta za strojnistvo, LASOK, 2019. 20 f., graf. prikazi. [COBISS.SI-ID 16810267].
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