






























 

 

 

 

  

 

 

 

CERTIFICATE 
this is to certify that 

Yevheniia BASOVA 
Candidate of Engineering Sciences, Associate Professor 

Associate Professor at the Department of Technology of 
Mechanical Engineering and Metal-Cutting Machine Tools, 

National Technical University "Kharkiv Polytechnic 

Institute"  

 
passed a scientific and pedagogical internship from April 08  to 

May 23, 2024, at the Department of Electrical Engineering, 

Electronic and Computers from 

Technical University of Cluj-Napoca, 

North University Center of Baia Mare, 

in the amount of 6 credits (180 hours) 
 
 

Internship Supervisor 

Assoc. Prof. Eng. Cristian BARZ PhD 

Cluj-Napoca 23.05.2024 



Internship program 
 

 
 
 

1 

Application of CAD and CAE systems for research and 
improvement of technical objects on the example of 
turbocharger 
Investigation of ways to optimise the mixed flow rotor blade 
edge. Performing verification of A-type blade leading edge 
optimisation, present methods of leading edge improvement. 
Solutions of the averaged Navier-Stokes equations acting on 
the flow through the turbine type A to perform in the computer 
modelling system ANSYS CFX.15. Preparation of a scientific 
article. 

 
 
 

45 hours 

 
 
 

 
2 

Study of the principles of building PLM-systems in 
mechanical engineering 
Application of a system approach to designing PLM-systems. 
Structure and capabilities of PLM systems. Typical 
architectures of PLM-systems, principles of their 
implementation. Methods of information resources of PLM- 
systems. Selection, combination and use of methods of 
information resources and models. Development of an 
educational PLM-system of threaded connections. 
Preparation of a scientific article. 

 
 
 

 
45 hours 

 
 
 
 

3 

Study of the principles of design and programming of 
mechatronic systems 
Methods of reverse engineering in designing mechatronic 
systems, methods of measuring quantities in the operation of 
mechatronic devices, methods of analogue-digital signal 
conversion, standard microcontroller interfaces, basic 
algorithms of data processing. Application of CAD/CAE/CAM 
systems for the design and manufacture of portable 
metalworking systems. Application of machine vision 
technologies in robotics and quality control of machine-
building products.  Preparation for a report at a scientific 
conference. 

 
 
 
 

45 hours 

 
 

 
4 

Application of machine learning methods for solving 
problems of engineering mechanics 
Review of packages for machine learning. Basic methods. 
Supervised machine learning methods. Data preprocessing 
methods and unsupervised machine learning methods. 
Methods for constructing features. Methods for assessing 
and improving the quality of models. Preparation for a report 
at a scientific conference. 

 
 

 
45 hours 

 
Total: 180 study/work hours (6 ECTS credits) 



 

 

 

 

  

 

 

 

 

CERTIFICATE 
this is to certify that 

Sergey Dobrotvorskiy 
Doctor of Engineering Sciences, Professor 

Professor of the Department of Technology of Mechanical 
Engineering and Metal-Cutting Machine Tools, 

National Technical University "Kharkiv Polytechnic 

Institute"  

 
passed a scientific and pedagogical internship from April 08  to 

May 23, 2024, at the Department of Electrical Engineering, 

Electronic and Computers from 

Technical University of Cluj-Napoca, 

North University Center of Baia Mare, 

in the amount of 6 credits (180 hours) 
 
 

Internship Supervisor 

Assoc. Prof. Eng. Cristian BARZ PhD 

Cluj-Napoca 23.05.2024 



Internship program 
 

 
 
 

1 

Application of CAD and CAE systems for research and 
improvement of technical objects on the example of 
turbocharger 
Investigation of ways to optimise the mixed flow rotor blade 
edge. Performing verification of A-type blade leading edge 
optimisation, present methods of leading edge improvement. 
Solutions of the averaged Navier-Stokes equations acting on 
the flow through the turbine type A to perform in the computer 
modelling system ANSYS CFX.15. Preparation of a scientific 
article. 

 
 
 

45 hours 

 
 
 

 
2 

Study of the principles of building PLM-systems in 
mechanical engineering 
Application of a system approach to designing PLM-systems. 
Structure and capabilities of PLM systems. Typical 
architectures of PLM-systems, principles of their 
implementation. Methods of information resources of PLM- 
systems. Selection, combination and use of methods of 
information resources and models. Development of an 
educational PLM-system of threaded connections. 
Preparation of a scientific article. 

 
 
 

 
45 hours 

 
 
 
 

3 

Study of the principles of design and programming of 
mechatronic systems 
Methods of reverse engineering in designing mechatronic 
systems, methods of measuring quantities in the operation of 
mechatronic devices, methods of analogue-digital signal 
conversion, standard microcontroller interfaces, basic 
algorithms of data processing. Application of CAD/CAE/CAM 
systems for the design and manufacture of portable 
metalworking systems. Application of machine vision 
technologies in robotics and quality control of machine-
building products.  Preparation for a report at a scientific 
conference. 

 
 
 
 

45 hours 

 
 

 
4 

Application of machine learning methods for solving 
problems of engineering mechanics 
Review of packages for machine learning. Basic methods. 
Supervised machine learning methods. Data preprocessing 
methods and unsupervised machine learning methods. 
Methods for constructing features. Methods for assessing 
and improving the quality of models. Preparation for a report 
at a scientific conference. 

 
 

 
45 hours 

 
Total: 180 study/work hours (6 ECTS credits) 



 

 

 

 

  

 

 

 

 

CERTIFICATE 
this is to certify that 

Alexey KOTLIAR 
Candidate of Engineering Sciences, Associate Professor 

Associate Professor at the Department of Technology of 
Mechanical Engineering and Metal-Cutting Machine Tools, 

National Technical University "Kharkiv Polytechnic 

Institute"  

 
passed a scientific and pedagogical internship from April 08  to 

May 23, 2024, at the Department of Electrical Engineering, 

Electronic and Computers from 

Technical University of Cluj-Napoca, 

North University Center of Baia Mare, 

in the amount of 6 credits (180 hours) 
 
 

Internship Supervisor 

Assoc. Prof. Eng. Cristian BARZ PhD 

Cluj-Napoca 23.05.2024 



Internship program 
 

 
 
 

1 

Application of CAD and CAE systems for research and 
improvement of technical objects on the example of 
turbocharger 
Investigation of ways to optimise the mixed flow rotor blade 
edge. Performing verification of A-type blade leading edge 
optimisation, present methods of leading edge improvement. 
Solutions of the averaged Navier-Stokes equations acting on 
the flow through the turbine type A to perform in the computer 
modelling system ANSYS CFX.15. Preparation of a scientific 
article. 

 
 
 

45 hours 

 
 
 

 
2 

Study of the principles of building PLM-systems in 
mechanical engineering 
Application of a system approach to designing PLM-systems. 
Structure and capabilities of PLM systems. Typical 
architectures of PLM-systems, principles of their 
implementation. Methods of information resources of PLM- 
systems. Selection, combination and use of methods of 
information resources and models. Development of an 
educational PLM-system of threaded connections. 
Preparation of a scientific article. 

 
 
 

 
45 hours 

 
 
 
 

3 

Study of the principles of design and programming of 
mechatronic systems 
Methods of reverse engineering in designing mechatronic 
systems, methods of measuring quantities in the operation of 
mechatronic devices, methods of analogue-digital signal 
conversion, standard microcontroller interfaces, basic 
algorithms of data processing. Application of CAD/CAE/CAM 
systems for the design and manufacture of portable 
metalworking systems. Application of machine vision 
technologies in robotics and quality control of machine-
building products.  Preparation for a report at a scientific 
conference. 

 
 
 
 

45 hours 

 
 

 
4 

Application of machine learning methods for solving 
problems of engineering mechanics 
Review of packages for machine learning. Basic methods. 
Supervised machine learning methods. Data preprocessing 
methods and unsupervised machine learning methods. 
Methods for constructing features. Methods for assessing 
and improving the quality of models. Preparation for a report 
at a scientific conference. 

 
 

 
45 hours 

 
Total: 180 study/work hours (6 ECTS credits) 



 

 

 

 

  

  

 

 

 

CERTIFICATE 
this is to certify that 

Kozhushko Andrii 
Doctor of Engineering Sciences, Associate Professor 

Associate Professor at the Department of Car and  

Tractor Industry, 

National Technical University "Kharkiv Polytechnic 

Institute"  

 
passed a scientific and pedagogical internship from April 08  to 

May 23, 2024, at the Department of Electrical Engineering, 

Electronic and Computers from 

Technical University of Cluj-Napoca, 

North University Center of Baia Mare, 

in the amount of 6 credits (180 hours) 
 
 

Internship Supervisor 

Assoc. Prof. Eng. Cristian BARZ PhD 

Cluj-Napoca 23.05.2024 



Internship program 
 

 
 
 

1 

Application of CAD and CAE systems for research and 
improvement of technical objects on the example of 
turbocharger 
Investigation of ways to optimise the mixed flow rotor blade 
edge. Performing verification of A-type blade leading edge 
optimisation, present methods of leading edge improvement. 
Solutions of the averaged Navier-Stokes equations acting on 
the flow through the turbine type A to perform in the computer 
modelling system ANSYS CFX.15. Preparation of a scientific 
article. 

 
 
 

45 hours 

 
 
 

 
2 

Study of the principles of building PLM-systems in 
mechanical engineering 
Application of a system approach to designing PLM-systems. 
Structure and capabilities of PLM systems. Typical 
architectures of PLM-systems, principles of their 
implementation. Methods of information resources of PLM- 
systems. Selection, combination and use of methods of 
information resources and models. Development of an 
educational PLM-system of threaded connections. 
Preparation of a scientific article. 

 
 
 

 
45 hours 

 
 
 
 

3 

Study of the principles of design and programming of 
mechatronic systems 
Methods of reverse engineering in designing mechatronic 
systems, methods of measuring quantities in the operation of 
mechatronic devices, methods of analogue-digital signal 
conversion, standard microcontroller interfaces, basic 
algorithms of data processing. Application of CAD/CAE/CAM 
systems for the design and manufacture of portable 
metalworking systems. Application of machine vision 
technologies in robotics and quality control of machine-
building products.  Preparation for a report at a scientific 
conference. 

 
 
 
 

45 hours 

 
 

 
4 

Application of machine learning methods for solving 
problems of engineering mechanics 
Review of packages for machine learning. Basic methods. 
Supervised machine learning methods. Data preprocessing 
methods and unsupervised machine learning methods. 
Methods for constructing features. Methods for assessing 
and improving the quality of models. Preparation for a report 
at a scientific conference. 

 
 

 
45 hours 

 
Total: 180 study/work hours (6 ECTS credits) 



 

 

 

 

  

  

 

 

 

CERTIFICATE 
this is to certify that 

Olena Naboka 
Candidate of Engineering Sciences, Associate Professor 

Professor at the Department of Technology of Mechanical 
Engineering and Metal-Cutting Machine Tools 

National Technical University "Kharkiv Polytechnic 

Institute"  

 
passed a scientific and pedagogical internship from April 08  to 

May 23, 2024, at the Department of Electrical Engineering, 

Electronic and Computers from 

Technical University of Cluj-Napoca, 

North University Center of Baia Mare, 

in the amount of 6 credits (180 hours) 
 
 

Internship Supervisor 

Assoc. Prof. Eng. Cristian BARZ PhD 

Cluj-Napoca 23.05.2024 



Internship program 
 

 
 
 

1 

Application of CAD and CAE systems for research and 
improvement of technical objects on the example of 
turbocharger 
Investigation of ways to optimise the mixed flow rotor blade 
edge. Performing verification of A-type blade leading edge 
optimisation, present methods of leading edge improvement. 
Solutions of the averaged Navier-Stokes equations acting on 
the flow through the turbine type A to perform in the computer 
modelling system ANSYS CFX.15. Preparation of a scientific 
article. 

 
 
 

45 hours 

 
 
 

 
2 

Study of the principles of building PLM-systems in 
mechanical engineering 
Application of a system approach to designing PLM-systems. 
Structure and capabilities of PLM systems. Typical 
architectures of PLM-systems, principles of their 
implementation. Methods of information resources of PLM- 
systems. Selection, combination and use of methods of 
information resources and models. Development of an 
educational PLM-system of threaded connections. 
Preparation of a scientific article. 

 
 
 

 
45 hours 

 
 
 
 

3 

Study of the principles of design and programming of 
mechatronic systems 
Methods of reverse engineering in designing mechatronic 
systems, methods of measuring quantities in the operation of 
mechatronic devices, methods of analogue-digital signal 
conversion, standard microcontroller interfaces, basic 
algorithms of data processing. Application of CAD/CAE/CAM 
systems for the design and manufacture of portable 
metalworking systems. Application of machine vision 
technologies in robotics and quality control of machine-
building products.  Preparation for a report at a scientific 
conference. 

 
 
 
 

45 hours 

 
 

 
4 

Application of machine learning methods for solving 
problems of engineering mechanics 
Review of packages for machine learning. Basic methods. 
Supervised machine learning methods. Data preprocessing 
methods and unsupervised machine learning methods. 
Methods for constructing features. Methods for assessing 
and improving the quality of models. Preparation for a report 
at a scientific conference. 

 
 

 
45 hours 

 
Total: 180 study/work hours (6 ECTS credits) 



 

 

 

 

  

 

 

 

 

 

CERTIFICATE 
this is to certify that 

Alexander Permyakov 
Doctor of Engineering Sciences, Professor 

Chair of the Department of Technology of Mechanical 
Engineering and Metal-Cutting Machine Tools, 

National Technical University "Kharkiv Polytechnic 

Institute"  

 
passed a scientific and pedagogical internship from April 08  to 

May 23, 2024, at the Department of Electrical Engineering, 

Electronic and Computers from 

Technical University of Cluj-Napoca, 

North University Center of Baia Mare, 

in the amount of 6 credits (180 hours) 
 
 

Internship Supervisor 

Assoc. Prof. Eng. Cristian BARZ PhD 

Cluj-Napoca 23.05.2024 



Internship program 
 

 
 
 

1 

Application of CAD and CAE systems for research and 
improvement of technical objects on the example of 
turbocharger 
Investigation of ways to optimise the mixed flow rotor blade 
edge. Performing verification of A-type blade leading edge 
optimisation, present methods of leading edge improvement. 
Solutions of the averaged Navier-Stokes equations acting on 
the flow through the turbine type A to perform in the computer 
modelling system ANSYS CFX.15. Preparation of a scientific 
article. 

 
 
 

45 hours 

 
 
 

 
2 

Study of the principles of building PLM-systems in 
mechanical engineering 
Application of a system approach to designing PLM-systems. 
Structure and capabilities of PLM systems. Typical 
architectures of PLM-systems, principles of their 
implementation. Methods of information resources of PLM- 
systems. Selection, combination and use of methods of 
information resources and models. Development of an 
educational PLM-system of threaded connections. 
Preparation of a scientific article. 

 
 
 

 
45 hours 

 
 
 
 

3 

Study of the principles of design and programming of 
mechatronic systems 
Methods of reverse engineering in designing mechatronic 
systems, methods of measuring quantities in the operation of 
mechatronic devices, methods of analogue-digital signal 
conversion, standard microcontroller interfaces, basic 
algorithms of data processing. Application of CAD/CAE/CAM 
systems for the design and manufacture of portable 
metalworking systems. Application of machine vision 
technologies in robotics and quality control of machine-
building products.  Preparation for a report at a scientific 
conference. 

 
 
 
 

45 hours 

 
 

 
4 

Application of machine learning methods for solving 
problems of engineering mechanics 
Review of packages for machine learning. Basic methods. 
Supervised machine learning methods. Data preprocessing 
methods and unsupervised machine learning methods. 
Methods for constructing features. Methods for assessing 
and improving the quality of models. Preparation for a report 
at a scientific conference. 

 
 

 
45 hours 

 
Total: 180 study/work hours (6 ECTS credits) 



 

 

 

 

  

  

 

 

 

CERTIFICATE 
this is to certify that 

Vitalii Yepifanov 
Candidate of Engineering Sciences, Professor 

Director of Institute of Education and Science  

in Mechanical Engineering and Transport National 

Technical University "Kharkiv Polytechnic Institute"  

 
passed a scientific and pedagogical internship from April 08  to 

May 23, 2024, at the Department of Electrical Engineering, 

Electronic and Computers from 

Technical University of Cluj-Napoca, 

North University Center of Baia Mare, 

in the amount of 6 credits (180 hours) 
 
 

Internship Supervisor 

Assoc. Prof. Eng. Cristian BARZ PhD 

Cluj-Napoca 23.05.2024 



Internship program 
 

 
 
 

1 

Application of CAD and CAE systems for research and 
improvement of technical objects on the example of 
turbocharger 
Investigation of ways to optimise the mixed flow rotor blade 
edge. Performing verification of A-type blade leading edge 
optimisation, present methods of leading edge improvement. 
Solutions of the averaged Navier-Stokes equations acting on 
the flow through the turbine type A to perform in the computer 
modelling system ANSYS CFX.15. Preparation of a scientific 
article. 

 
 
 

45 hours 

 
 
 

 
2 

Study of the principles of building PLM-systems in 
mechanical engineering 
Application of a system approach to designing PLM-systems. 
Structure and capabilities of PLM systems. Typical 
architectures of PLM-systems, principles of their 
implementation. Methods of information resources of PLM- 
systems. Selection, combination and use of methods of 
information resources and models. Development of an 
educational PLM-system of threaded connections. 
Preparation of a scientific article. 

 
 
 

 
45 hours 

 
 
 
 

3 

Study of the principles of design and programming of 
mechatronic systems 
Methods of reverse engineering in designing mechatronic 
systems, methods of measuring quantities in the operation of 
mechatronic devices, methods of analogue-digital signal 
conversion, standard microcontroller interfaces, basic 
algorithms of data processing. Application of CAD/CAE/CAM 
systems for the design and manufacture of portable 
metalworking systems. Application of machine vision 
technologies in robotics and quality control of machine-
building products.  Preparation for a report at a scientific 
conference. 

 
 
 
 

45 hours 

 
 

 
4 

Application of machine learning methods for solving 
problems of engineering mechanics 
Review of packages for machine learning. Basic methods. 
Supervised machine learning methods. Data preprocessing 
methods and unsupervised machine learning methods. 
Methods for constructing features. Methods for assessing 
and improving the quality of models. Preparation for a report 
at a scientific conference. 

 
 

 
45 hours 

 
Total: 180 study/work hours (6 ECTS credits) 



 

 

 

 

  

  

 

 

 

CERTIFICATE 
this is to certify that 

Volodymyr Klitnoi 
Candidate of Engineering Sciences, Associate Professor 

Head of the Department "Machine components and 

hydropneumatic systems"  

National Technical University "Kharkiv Polytechnic 

Institute"  

 
passed a scientific and pedagogical internship from April 08  to 

May 23, 2024, at the Department of Electrical Engineering, 

Electronic and Computers from 

Technical University of Cluj-Napoca, 

North University Center of Baia Mare, 

in the amount of 6 credits (180 hours) 
 
 

Internship Supervisor 

Assoc. Prof. Eng. Cristian BARZ PhD 

Cluj-Napoca 23.05.2024 



Internship program 
 

 
 
 

1 

Application of CAD and CAE systems for research and 
improvement of technical objects on the example of 
turbocharger 
Investigation of ways to optimise the mixed flow rotor blade 
edge. Performing verification of A-type blade leading edge 
optimisation, present methods of leading edge improvement. 
Solutions of the averaged Navier-Stokes equations acting on 
the flow through the turbine type A to perform in the computer 
modelling system ANSYS CFX.15. Preparation of a scientific 
article. 

 
 
 

45 hours 

 
 
 

 
2 

Study of the principles of building PLM-systems in 
mechanical engineering 
Application of a system approach to designing PLM-systems. 
Structure and capabilities of PLM systems. Typical 
architectures of PLM-systems, principles of their 
implementation. Methods of information resources of PLM- 
systems. Selection, combination and use of methods of 
information resources and models. Development of an 
educational PLM-system of threaded connections. 
Preparation of a scientific article. 

 
 
 

 
45 hours 

 
 
 
 

3 

Study of the principles of design and programming of 
mechatronic systems 
Methods of reverse engineering in designing mechatronic 
systems, methods of measuring quantities in the operation of 
mechatronic devices, methods of analogue-digital signal 
conversion, standard microcontroller interfaces, basic 
algorithms of data processing. Application of CAD/CAE/CAM 
systems for the design and manufacture of portable 
metalworking systems. Application of machine vision 
technologies in robotics and quality control of machine-
building products.  Preparation for a report at a scientific 
conference. 

 
 
 
 

45 hours 

 
 

 
4 

Application of machine learning methods for solving 
problems of engineering mechanics 
Review of packages for machine learning. Basic methods. 
Supervised machine learning methods. Data preprocessing 
methods and unsupervised machine learning methods. 
Methods for constructing features. Methods for assessing 
and improving the quality of models. Preparation for a report 
at a scientific conference. 

 
 

 
45 hours 

 
Total: 180 study/work hours (6 ECTS credits) 



 

 

 

 

  

  

 

 

 

 

CERTIFICATE 
this is to certify that 

Ihor Yakovenko 
Candidate of Engineering Sciences, Associate Professor 

Professor at the Department of Technology of Mechanical 
Engineering and Metal-Cutting Machine Tools, 

National Technical University "Kharkiv Polytechnic 

Institute"  

 
passed a scientific and pedagogical internship from April 08  to 

May 23, 2024, at the Department of Electrical Engineering, 

Electronic and Computers from 

Technical University of Cluj-Napoca, 

North University Center of Baia Mare, 

in the amount of 6 credits (180 hours) 
 
 

Internship Supervisor 

Assoc. Prof. Eng. Cristian BARZ PhD 

Cluj-Napoca 23.05.2024 



Internship program 
 

 
 
 

1 

Application of CAD and CAE systems for research and 
improvement of technical objects on the example of 
turbocharger 
Investigation of ways to optimise the mixed flow rotor blade 
edge. Performing verification of A-type blade leading edge 
optimisation, present methods of leading edge improvement. 
Solutions of the averaged Navier-Stokes equations acting on 
the flow through the turbine type A to perform in the computer 
modelling system ANSYS CFX.15. Preparation of a scientific 
article. 

 
 
 

45 hours 

 
 
 

 
2 

Study of the principles of building PLM-systems in 
mechanical engineering 
Application of a system approach to designing PLM-systems. 
Structure and capabilities of PLM systems. Typical 
architectures of PLM-systems, principles of their 
implementation. Methods of information resources of PLM- 
systems. Selection, combination and use of methods of 
information resources and models. Development of an 
educational PLM-system of threaded connections. 
Preparation of a scientific article. 

 
 
 

 
45 hours 

 
 
 
 

3 

Study of the principles of design and programming of 
mechatronic systems 
Methods of reverse engineering in designing mechatronic 
systems, methods of measuring quantities in the operation of 
mechatronic devices, methods of analogue-digital signal 
conversion, standard microcontroller interfaces, basic 
algorithms of data processing. Application of CAD/CAE/CAM 
systems for the design and manufacture of portable 
metalworking systems. Application of machine vision 
technologies in robotics and quality control of machine-
building products.  Preparation for a report at a scientific 
conference. 

 
 
 
 

45 hours 

 
 

 
4 

Application of machine learning methods for solving 
problems of engineering mechanics 
Review of packages for machine learning. Basic methods. 
Supervised machine learning methods. Data preprocessing 
methods and unsupervised machine learning methods. 
Methods for constructing features. Methods for assessing 
and improving the quality of models. Preparation for a report 
at a scientific conference. 

 
 

 
45 hours 

 
Total: 180 study/work hours (6 ECTS credits) 


