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1. Description of short training programme
	Learning outcomes
	The learners/trainees will be able to:
1. Create a 3D model of the machine part using CAD programme

2. Generate a NC code for the creation of the position on CNC machine

3. Simulate the processing and making corrections 

4. Generate  technological documentation

5. Make a machine part  on CNC five-axis mill

	Relation to the national qualification/education

NQF/EQF
	SI: NQF 4/EQF 5
LV: NQF4/EQF 4

SK: NQF3/EQF 4
HR: NQF 4.1, 4.2/EQF 4

	Links to existing educational programs
	SI: 
· Electric engineering technician
· Mechatronics engineering technician
· Computer engineering technician
LV:

· CNC operator

· Industrial mechanic

· Engineering technician

· Mechatronics system technician 

SK: 

· Electrical engineering – electrical installations
· Electromechanician
· Mechanical engineering
· Mechanician – extender
· Toolmaker
· Mechanical production
HR:

· Mechanical computer technician 
· Mechatronics technician  

· Computer technician in mechanical engineering 
· CNC operator 

	ECVET points


	SI: 1 ECVET point
LV: 1 ECVET point
SK: 1 ECVET point
HR: 1 ECVET point

	Assessment criteria


	Field of evaluation

Evaluation criteria

Points

1 Planning

The candidate is preparing procedure, material and tools that will be required for the execution of  planned task

23

2 Execution

The candidate executes working tasks. 

The candidate is independent and innovative at his work and uses expertise he had acquired through training.

54

3 Documentation

The candidate prepares technical and technological documentation needed for the creation of the given model.

8

4 Presentation

The candidate systematically presents the individual stages of the construction of their tasks.

15

TOTAL

100 

                                          Pass criteria: 60 points



	Work tasks (annex)
	Examples. Include the documentation with information about exam (annex).

	Forms and methods of work
	Teaching/learning forms:

· Mentor teaching

· Differentiated teaching

· Individualised teaching

· Problem teaching

· Example teaching

· Demonstration teaching

Working methods:

· Dialogue method

· Heuristic method

· Problem method

· Demonstration method

· Research method
· Evaluation

	Material conditions for the training
	The training provider must ensure:

· 10+1 workspaces with computers in an appropriate space

· CAD/CAM software according capability and choice

· LCD projector

· CNC five-axis mill

(educational, in-school, or real in employer's establishment)
· Learning materials 

	Personal references
	Training and examinations can be carried out by a person with required professional competences/ education and experience according to national regulations.

	Framework curriculum (vocational school)
	Legal bases for the education in vocational schools according to respective occupation.

	Framework curriculum (in company)
	Legal bases for the training in companies according to respective occupation.


Annex: work tasks
	Learning outcomes
	Work tasks

	1. Creating a 3D model of the machine part using CAD programme
	· Reads technical drawings (or takes the measures of the model) and on that basis creates a 3D model chosen in the CAD programme.

	2. Generating a NC code for the creation of the position on CNC machine
	· Defines the order of operations and actions of processing.

· Choses the optimal regimes of work, in line with the theory and tables of recommended regimes for the available machine.

· Chooses the tools to be used, according to tool catalogues.

· Defines the parameters of processing for every operation in the chosen CAM programme.

· Generates a NC code fort the chosen CNC machine.

· Analyses a NC code and corrects the errors.

	3. Simulating the processing and making corrections 
	· Runs and monitors the simulation of defined processing.

· Perceives the errors and corrects the parameters aiming to get the optimal result.

	4. Generating technological documentation
	· Generates technological documentation for defined processing.

	5. Making a model machine part  on CNC five-axis mill
	· Prepares CNC machine tool.

· Uses measuring tools, devices and accessories of CNC machine.

· Corrects the tools and work regimes of CNC machine tool aiming to achieve the acquired accuracy.

· Creates an objects prototype on CNC machine.

· Checks the dimensions and the quality of the surface.

· Cleans the machine as well as the workplace.


2. Assessment:

	Learning outcomes
	Skills and areas of knowledge should be tested
	Methods 
	1

Plan.
	2

Exe.
	3

Doc.
	4

Pre.

	1. Creating a 3D model of the machine part using CAD programme.
	Skill of reading technical drawings

Accuracy of dimension and geometry of 3D model
	technical discussion

practical exercise
	8
	11
	-
	1

	2. Generating a NC code for the creation of the position on CNC machine.
	Understanding the notions operation, action, regimes of processing

Using the catalogue, diagrams, and tables.

Being familiar with tools of the chosen CAM programme.

Accuracy of NC code.
	technical discussion

practical exercise

oral
	9
	16
	-
	5

	3. Simulating the processing and making corrections.
	Efficacy of processing simulation.
	practical exercise 

reporting

discussion
	-
	8
	-
	2

	4. Generate technological documentation
	Quality of technological documentation.
	practical exercise 

discussion
	-
	-
	8
	2

	5. Make a machine part  on CNC five-axis mill.
	Skill in preparing and using CNC machine.

Accuracy of the dimensions and quality of work piece surface.
	practical exercise 

reporting
	6
	19
	-
	5

	    SUM

	
	
	23
	54
	8
	15


3. Process/execution method:

	Process/ execution method
	1. Information and Planning
	The candidate is familiar with the objectives of the tasks. He plans working process using technical information, drawings, descriptions, tables, charts and standards and available resources

	
	2. Execution of Work
	The candidate creates 3D model in CAD programme, generates NC code and technological documentation in CAM programme for the designed model and creates model prototype on CNC five-axis mill.

	
	3. Control and Evaluation
	The candidate evaluates the quality of the work regularly during and after processing, corrects errors if it is necessary.

	
	4. Cleaning and Waste Disposal
	The candidate arranges/cleans the workplace after completing the work. 

	
	5. Work Safety and Health Protection
	The candidate conforms to safety regulations and health protection regulations; takes remedial action in case of hazard potentials.

	
	6. Work Attitude
	The candidate works carefully and responsibly; communicates adequately shows commitment.



