\skve

STUDIJJ KOKYBES VERTINIMO CENTRAS

Vilniaus universiteto
ENERGETIKOS FIZIKOS PROGRAMOS (612F30006)
VERTINIMO ISVADOS

EVALUATION REPORT OF
PHYSICS OF ENERGY
STUDY PROGRAMME (612F30006)
at Vilnius University

Grupes vadovas:

Team leader:

Grupés nariai:

Team members:

ISvados parengtos amgkalba
Report language - English

Prof. dr. Adam Kiss

Dr. Rynno Lohmus

Habil. dr. Danas Ridikas

Prof. habil. dr. Arvaidas Galdikas
Darius Eidukynas

Vilnius
2013



DUOMENYS APIE IVERTINT A PROGRAMA

Studijy programos pavadinimas Energetikos fizika
Valstybinis kodas 612F30006

Studijy sritis Fiziniai mokslai
Studijy kryptis Fizika

Studijy programosiSis Universitetias studijos
Studijy pakopa Pirmoji

Studiy forma (trukné metais) Nuolatia (4)

Studijy programos apimtis kreditais 240

Suteikiamas laipsnis ir (ar) profesin Fizikos bakalauras

kvalifikacija

Studijy programosgregistravimo data 2009-08-31, Nr.1-73
INFORMATION ON EVALUATED STUDY PROGRAMME

Title of the study programme: Physics of Energy

State code 612F30006

Study area Physical sciences

Study field Physics

Kind of the study programme University studies

Study cycle First

Study mode (length in years) Full-time (4)

Volume of the study programme in credits 240

Degree and (or) professional qualification

awarded Batchelor of Physics

Date of registration of the study programme 200RB08Nr.1-73

Studijy kokyheés vertinimo centras

The Centre for Quality Assessment in Higher Edwcati

Studijy kokyhkes vertinimo centras



CONTENTS

CONTENTS cceeiiii ettt ettt e emmmmmr et e e e e e ettt et e e e e e e st bttt e e e e e e e s beneeeassseeeeeeeeannsbeneeeeeesannnes 1
L. INTRODUGCTION . ...ct ittt e e e e e et e e e et e e e et e e e e eaa s e e easaeeesnneeeesnnaanees 4
[I. PROGRAMME ANALYSIS ..o ottt e e e e et e e s annan e e e e a e e e aan s 4
1. Programme aims and |earning OULCOMES... s eeeeeeeeeeeeeereeeeesinnnnnnnnsssnseeessssaeeeeeeas 4
P2 O ¥ ot U] 11 10 = o | 6
T ] = | i RSP RPPRPP 7
4. Facilities and [€arning rESOUICES .......uuuuuuuuriiiiiiee e eee e e e e e e e e e 8
5. Study process and Student aSSESSMENT.......ccccvvvveieiiiiiiiiiiis i e e e e e e e e e e e eeeeeereeeeeeeeenannens 9
6. Programme ManagemMENT..........oiiiuiiiiieieeeet et e e e e e s e ena e e aa s 10
[l RECOMMENDATIONS ...ttt e et e e et e e et e e e ab e e e e et e e aaeesn e eaeanneaeees 13
S Y 1Y o P 14
V. GENERAL ASSESSMENT ....oiiiiiiiiiiiiee e rtteee sttt e ettt ee e e e e et e e e s sennnnee e e s nnnneeeeas 15

Studijy kokyhkes vertinimo centras



[. INTRODUCTION

The Evaluation Report was prepared about the SAudgramme oPhysics of Energy
at Vilnius University. This first cycle programmein the Study area Physical Sciences, its study
field is Physics and the qualification degree giv®Batchelor of Physics. The programme was
registered on 2009-08-31. The members of the Expeam, who are responsible for the
Evaluation Report, were selected and appointedh&yCentre for Quality Assessment in Higher
Education of Lithuania.

The study programme is one of the six first cymegrammes in Physics at the Faculty
of Physics at Vilnius University (hereinafter VUlhis programme is of particular importance,
because its topic deals beside the basic knowlgdgéysics with one of the major problem of
the present time and of the future, namely with rifl@ble energy supply of the society. The
programme has grown out from the nuclear energdiesu but it has been developed in the last
few years with a focus on a more general field, elgnon the field of energy production in
general. This development was justified by the fhat the energy policy of Lithuania has been
changed, there is some uncertainty in which dioectihe country’s policy would go. The nuclear
power plant of the country has been stopped andchreffort has been invested in renewable
energy and solar energy in particular. From thatpaf view the broadening of the scope of the
programme seems to be a logical development.

The Evaluation Report has been prepared on theés lmdsthe study of the Self
Assessment Report and with the help of a seriegraip discussions with different teams of
related people on thé"®f October, 2013. There was a discussion withatiministration staff,
during which all responsible partners were prefem the side of the Faculty of Physics. Later
a meeting with the staff responsible for preparatb Self-Assessment Report was organized (4
people in total were present, among them one pdrsomthe Quality Centre of the University
and one student representative). Then the ExparmnTed a meeting with the teaching staff (13
people, about half of the teachers were presert)veith the students (15 students of the
programme were there). The Expert Team visited abditoriums, libraries, teaching and
research laboratories used in the teaching proo&fter the roundtrip the experts had a
possibility to familiarize with the thesis and exaation materials of the graduates of the
programme. It was followed by a meeting with aluffhpersons came) and by a discussion with
social partners (two persons in the managerialtiposi were present). The site visit was
concluded by introducing the final remarks to tlaetpers responsible for the study programme
Physics of Energy

All these steps of the evaluation process tookeplaithout any disturbing effects, fully
according to the rules of the Centre for Qualitys@ssment in Higher Education of Lithuania.
The Expert Team evaluated all the gathered infaomain closed section. The Evaluation
Report ofPhysics of Energwas accepted by all members of the Expert Team avibtime vote
will.

. PROGRAMME ANALYSIS

1. Programme aims and learning outcomes

In general, the Expert Team congratulates the wedlteam for preparing this
strategically important and professionally soungdgtprogramme with rather clear aims and
learning outcomes. Strong coordination and recagnivf existence of topic related with study
programmes in Kaunas University of Technology angtautas Magnus University are
acknowledged, and the Expert Team recognizes toigrgmme as complementary rather than
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unnecessary duplication of the important effortghe national context. Unlike other similar

study programmes available in Lithuania, ®leysics of Energgtudy programme focuses on

providing the students with deeper understandinghyfical principles underlying the process
of energy production (mainly nuclear) and the useatural laws and mathematical relationships
to solve associated challenges including envirortroentamination control.

As it is stated in the programme’s Self EvaluatRReport, the aim oPhysics of Energy
study programme is “training of highly skilled sp@ists of nuclear energy, who have a deep
understanding of nuclear physics, neutron physatgisics of nuclear reactors and nuclear
materials, radiation protection, radioactive wadisgposal, materials science, renewable energy
sources, solar energy, as well as university-legeication in social sciences and humanities”.
The Expert Team thinks that already at this venst statement some more precise and coherent
formulation of the aims and learning outcomes deel.

“Physics of Energy” is quite general definition atieerefore one would expect much
broader and more complete basket of energy mixetodvered by the programme. However, in
practice it includes mainly nuclear energy andahe extent solar energy. The Expert Team
also understands that due to uncertainties in maltistrategy towards nuclear energy, some
recent modifications in the study programme weravordable. Nevertheless, the programme
was supposed to remain consistent and thereforel @y incoherence in terms of aims and
learning outcomes when compared to the actual eswfered by the curricula.

The Expert Team finds that the study programmetngctired so as to ensure that
students learn general physics and mathematicgreteal physics, acquire skills and
experience of working with modeling and computeogpamming. The study programme
provides information on the latest nuclear techg@e and their applications, materials that are
used in nuclear energy, safe exploitation of nucfeailitirs, radiation protection, and some
selected alternative types of renewable energynimaolar energy).

The Expert Team is convinced that the specialistpared by this study programme will
have capability to master the physical methodshatking, have good basic knowledge of
physics of nuclear energy and some limited knowdedfj other types of renewable energy
production. It is also clear that graduates, adtmme additional and specific nuclear training,
would be ready to join the labor market in the fatauclear power plant or other nuclear energy
related infrastructures (e.g. safety and regulasuthority, radiation protection centre, nuclear
radioactive waste managing company, etc.).

The Expert Team also takes a note that in respimnebkanging priorities of Lithuania’s
energy policy, the programme originators have neathy to expand the content and aims of the
programme by including other technologies of enepygduction (mostly solar energy).
Unfortunately, the Expert Team has found this egpman not yet complete and somewhat
misleading in terms of aims and learning outconwelsen compared to the actual courses
offered. For example, one of the programme aimkides development of “physical principles
of production of renewable and nuclear energy, renment safety control, operation of energy
technologies in general and their influence on eadn development and the life of society”,
while in practice it covers the aspects of “solad enuclear” energy only. The following
additional courses would certainly contribute tgsthim: society concerns related to energy;
energy efficiency; comparative/competitive energgremy and strategies. An extended course
on nuclear waste managements is also recommend@aping in mind the importance of this
subject for the present spent fuel issues in IgaaNuclear Power Plant (NPP); and this last
suggestion is independent on the future nucleagrarome development in the country.

In brief, it is recommended to revise the studygpammme aims and its learning outcomes
according to the offered lectures and laboratoryrses, add a few other topical areas in order to
have broader coverage of energy mix in additiomlteady existing nuclear and solar energy.
The study programme would only improve if crossiogt topics such as energy efficiency,
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energy economy and society concerns related taygneere included. Expansion of the area
related to spent nuclear fuel management is atsmmmended.

2. Curriculum design

The “Physics of Enerdystudy programme curriculum design is well compbsand
meets legal requirements. The authors have cls@nvias presented in self-evaluation report.
The study programme is structured so as to endae students learn general physics and
mathematics, theoretical physics, acquire skilld experience of working with a computer and
programming. The study programme provides inforamatin the latest nuclear technologies and
their applications, materials that are used in earcknergy, safe exploitation of nuclear objects,
radiation protection, alternative types of enerffye students will apply the acquired theoretical
and practical knowledge in their work placement amndhe bachelor final thesis”. There are
physics basic course elements like “Higher mathmsiat“Mechanics and thermodynamics”,
etc. and also more energy specific courses likérdttuction to nuclear energy”, "Basics of
energy”, etc. All of them are spread reasonably ragneemesters. There is no overlapping
between courses. The lecture and practical worknlgal is well-designed. Overall assessment of
the lectures corresponds well to the good levehblac level physics education. There have been
made several improvements in practical work lalwoi@é improvement. Expert Team would
like especially point out really top level equiprméor nuclear practical work course.

The leaders of the study programme are experieanddave arranged already several
years study programmes in physics. Most of theqamogie aims are relevant, learning outcomes
are achievable and measureable. However, the pnogealeaders should more focus and also
adjust the first ainfthe development of cognitive competences direeldyed to the application
of achievements in physics and mathematics inidheé éf energy)or the more measureable
learning outcomes. Definitely, the nuclear and iseteergy have important role locally and also
worldwide. Still, there are also other energy sectthat are not treated in current study
programme. Therefore, the first aim and learningc@mes are well composed and have also
measurable outputs. The first aim itself just ndedse justified.

Another issue is connected with final thesis. Instntases the thesis compositions were
not clearly presented. Only one thesis abstradt gbten thesis abstracts checked) started with
sentence?The aim of current work is..” Others just described the activities and measemém
results. Therefore, Expert Team recommends explgimore in detail to the students the final
thesis composition style and required format. Assitrelated to the final aim of the study
programme(to acquire skills to communicate both orally amdwriting in Lithuanian and
English, to work individually and in team, to orgas owns work and to manage time, to learn
and to continuously develop professional skills gaderal educationdhere should be probably
an additional mandatory course about composingsfieereports and thesis documents.

Another issue is with achieving professional knalgie in English. In Expert Team
communication with students, they presented thdlir tw have more seminars presented by
foreign scientist to engage more updated knowledlgeid therefore improve their scientific
English.

One of the strongest aspects in this particuladystprogramme is well-motivated
lecturers with strong scientific background. Inhist typical that study programme lector is active
in teaching and at the same time successful in-leigel science. Most of lecturers have related
scientific interests and therefore there is a didatk between course content and latest
achievements in science. Some teachers also wotkeosstudy programmes related practical
fields, what is also valuable for students who ohtain the information connected with “real
life” issues. Our recommendation, based on prdatieads of the country, is that more emphasis
could be given to nuclear waste management-tredtsterage, and related issues. Other already
mentioned areas like energy efficiency and enecgyemy might be considered.
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3. Staff

The teaching staff is optimal for this study pragrae. The staff of 33 teachers of the
Faculty of Physics and other faculties of Vilniusitersity, along with 11 teachers from other
institutions, works with the Physics of Energyfficgcle study programme students. The average
number of years of professional work experiencthefstaff of Vilnius University, who work in
Physics of Energgtudy programme, is 26 years, and their averageagidnal work experience
is 17 years. Among the mentioned 33 teachers, whwsa workplace is Vilnius University,
there are 12 professors, 10 associated professorslh lectors. 30 of those 33 teachers are
doctors, which is in accord with the general regmients for the study programmes. The average
age of the teaching personnel is sustainableigagat below 50 years. All teachers are experts in
their field and that ensures the teaching qualifyof the 44 teachers participating in the study
process are not from Vilnius University. Ten ofrthare specialists working at the Centre for
Physical Sciences and Technology (CPST), at thée SYaclear Power Safety Inspectorate
(VATESI), and at the Visaginas Nuclear Power PIBnbject. Expert Team confirms their
valuable practical experience, which has been aatated during their work in institutions of
the Lithuanian energy sector and national regujainthority organizations; those teachers are
the most suitable candidates for teaching speelcourse units. The average number of years
of professional work experience of the staff of CP®ho work inPhysics of Energgtudy
programme is 18 years, and their average educativmor experience is 7 years. All of them are
doctors of sciences, who have experience bothnddmental nuclear physics, radioecology, and
in applied areas related to nuclear energy, evaluaif safety of nuclear energy facilities,
nuclear fuel and radioactive waste management,reledant national and international legal
regulations.

The average contact workload of the teachers, wir wm Physics of Energfirst cycle
programme, is 90 working hours. That counts appnately a bit more than 2 students per one
teacher. The teachers also have to supervisestueients. So far there have been no complaints
from the teachers about too big or too small cantamrkload. The teachers also do research
work, as well as are involved in projects of Lithiem Academy of Science and various
international projects. Working in research andhuodblogical projects is directly related to
rising of teachers’ qualification. The results loé tprojects are continuously being used to update
the contents of the course units. As the time sgakietween teaching and science is not
disturbing each other, this situation is reasonablany lectors have experience in teaching
abroad. This should be seen as an asset, as mamyelan universities have better know-how in
this topic. Most of the teachers visit internatibseentific conferences in the average 1-3 times
per year. This ensures input to the certain lectanerse and the exchange of latest scientific
trends. Faculty administration is also active ioruegment of new teaching personnel. Among
the PhD students, who have defended their thestharfaculty, the best ones are invited to
teach.

4. Facilitiesand learning resources

The premises for studies are adequate both in simgrand quality. Lectures are given in
the Great Physics Auditorium adapted for demonstiat(165 working places) and equipped
with multimedia. Other lectures seminars and wookshare delivered for different student
groups in smaller classrooms (one with 79 workiteres, 4 with 56 working places each, 5
with 40 working places each, 4 with 20 working glaceeach, and 4 with 12 working places
each). For laboratory works of 6 general physiesheng laboratories of the Faculty of Physics
are used. There is one teaching laboratory speadipted and well equipped with laboratory
works in the field of atomic and nuclear physicer Bpecific laboratory experiments and final
projects four research laboratories of the CerdrePhysical Sciences and Technology can be
used. For theoretical and computational work, th@pmuter classrooms (47 computers in total),
which are located in the VU Information Technolagi&pplication Centre are available for
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students of this programme. The teaching laboega@re constantly renewed and equipped with
new scientific devices by using EU structural fundgtional complex programme and social
partners. The laboratories are used not only bgestis of Physics of Energy programme, but
also by students of other study programmes of theuley of Physics. Since the load of
laboratories is huge, the problems of equipmenessibility are solved by working in shifts.
Nevertheless, the current facilities are sufficiemtprepare bachelor students Pfiysics of
Energystudy programme.

Students oPhysics of Energgtudy programme perform their final thesis practicork
also in the Centre for Physical Sciences and Tdohggaand Vilnius University. Students also
have possibility to perform their final thesis améctice work in other institutions. Several of
them worked at State Nuclear Power Safety InspatdprRadiation Protection Centre,
Lithuanian Energy Institute. Students fiysics of Energyave a possibility to perform their
work also in other research laboratories of VU, aishare well equipped and modern, and in
which high level research work is done by the Ursitg staff. Students are motivated to start
research work from the first courses of the stydiesl therefore some of them are using such
possibilities.

VU library subscribes over 50 global databases (AChgital Library, IEEE/IEL,
Morgan & Claypool, SPIE Digital Library, Cambridg@&ournals Online, Ebrary, Nature
Publishing Group, Oxford Reference Online, SAGE lieabons Online, Oxford University
Press: Oxford journals, ScienceDirect, Science r@nlSpringerLink, Taylor & Francis, Wiley
Online Library (Wiley-Blackwell), ISI Web of Knowtlge. Study literature is added to the
library funds every year. New books are purchasedvU library according to teachers’
recommendations. VU library is modern, computeringth free internet places and free WiFi
connections and easily accessible for students.slirdents can also connect to the subscribed
databases from their homes by using the Univeigplied VPN (Virtual Private Network)
service.

Teachers are active in writing their own originaktbooks, slides and other teaching
materials easily accessible for students by unityenseb pages. During discussions with
students, teachers and alumni, no additional needher problems related with study literature
was expressed. Teaching materials are adequatacaedsible for students and teachers in most
of the case, both in Lithuanian and English.

5. Study process and student assessment

Admission toPhysics of Energfirst cycle study programme is implemented aceaydd
the procedures of admission to Vilnius Universitgtfcycle and integrated studies. Only persons
whose competition score is no less than 50% ofrtagimum competition score (plus additional
scores) are admitted. So, the admission requirenagatwell-founded.

The organization of the study process ensures aquate provision of the programme
and the achievement of the learning outcomes. Autmus learning takes about a half of time
of students'-work. Others are lectures (25%) aratfcal works (25%). During the placement
the students work with new people, in most casessthdents do not work in the university
research laboratories, therefore, they are assdssdbeir placement report and presentation.
The assessment of the report takes into accouwsntgas language, the relatedness of the content
of the report to certain disciplines of the FacuwftyPhysics, which he attended, the ability to
generalize and analyze research results. The assesslso includes the acquired physical
information, the ability to critically evaluate ghinformation, present arguments orally and in
writing, the ability to present the experience galirto informed audience. Final projects are
carried out in departments, research institutiomd @arious companies and institutions. The
majority of final projects are carried out undete tsupervision of university teacher by
continuous cooperation. As a rule, student's themakresearch or experimental work are related
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to supervisor's research field. Student's workupesvised by faculty teachers and employees
with a scientific degree who are actively involiedesearch work.

Students are also encouraged to participate irargseactivities. Many active students
start participating in the activity of researchdeditories as early as in the second year. These
students choose the topic and the supervisors ef fmal project according to their own
research interests. In the beginning, student®parhot-complicated experimental research and
get introduced to the issues of a narrower reseaed or new technology. The goal is to have as
many students participating at least in studensoiged scientific conferences as possible,
where they could present their research results.

Students have opportunities to participate inetanobility programmes from the third
year, however, only a limited number of studentshefPhysics of Energprogramme actually
do so. The Expert Team suggests that the programmaeagement should improve the
conditions for students, who participate in the EBRAUS studies in the future.

Mobility of teachers can be estimated as averdgs.réalized mainly by participation in
conferences and workshops, but much less trainingaching programmes like ERASMUS.
The number of students, who arrive from abroad bbitity programmes is low.

The higher education institution ensures an adeqlmtel of academic and social
support. Some students receive encouraging schgdarfr study results. Previously as many as
30% of students received scholarships. As the &imgnprocedures changed in 2009, around
14% of students receive scholarships. These atermtypes — regular (195 Lt) and increased
(325 Lt). Social scholarships can be allocated ttmlents, who are not so well off. These
scholarships are distributed by the Students’ Rsgmtaition Office. Students can also apply for
specific scholarships based on scientific resalthjevements in art or sports, public activities;
they can also apply for nominal scholarships. Stu@éents are supported financially, sports
equipment is being acquired; approximately 200@retdedicated for these purposes yearly.

The assessment system of students’ performancelea, cadequate and publicly
available. The students' knowledge and progressassessed on the basis of 'The assessment
procedures of study progress at Vilnius Universdpproved by the VU Senate Committee. The
cumulative assessment system applies to most caarse The specific progress assessment
methods for each course-unit are outlined in ceursedescriptions and are well known for
students.

Professional activities of the majority of gradsatemeet the programme providers'
expectations. Data on the employment or furthedistuof graduates have been registered since
2012, because that was the year of the first iesfgeaduates of this programme. The majority of
them continue their studies in second-cycle prognasiof Vilnius University.

6. Programme management

Responsibilities for decisions and monitoring o implementation of the programme
are clearly allocated. The study programme is medidry the Study Programme Committee,
which is formed from the staff of the Faculty ofyBlts, the students recommended by Students’
Representation Office, department Faculty of Plsyaitd the representatives of social partners.
The head of the Study Programme Committee is eldcten the Committee members by the
majority of votes. The Study Programme Committgereyes course unit descriptions approved
in the department meetings, proposes to the Facdiyncil to approve the changes in the
programme or changes in the admission procedutes.h&ads of the department inform the
Study Programme Committee about the shortcomingedanprogramme and possible ways of
solution (the heads of departments are informetkaghers, Students’ Representation Office and
social partners). The head of the department charge of the quality of course units related to
the profile of the department and the study coofdgbese course units. The course of the study
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programme is administered by the dean’s office,the dean and the vice-dean for academic
issues.

Information and data on the implementation of tregpamme are regularly collected and
analyzed. Since the spring semester of 2008-2008ests are surveyed online after each
semester. These surveys are organized by VU Qudatyagement Centre. The participation in
the survey is obligatory. VU Quality Management @enorganizes surveys about specific
course units studied. The main goal of the surgetoimake conditions for every student to
express his/her opinion about the subject studied, for teachers to get introduced to survey
results and to improve their course units accortingasonable expectations of students.

The outcomes of internal and external evaluatidnthe programme are used for the
improvement of the programme. Having analyzed theey data, the faculty administration try
to find out the reasons of dissatisfaction andhéfre is a need, make corrections to the number
of hours of certain course unit, introduce new seuunits, modernize teaching laboratories,
invite teachers from companies or organizationslébver some course units, try to involve
young employees to teaching activity who most ofteme just come from abroad or gained a
doctor’s degree in the university. VU Quality Maeagent centre provides another indicator of
students* satisfaction with studies — total evabraiaverage, which consists of evaluating the
statements or questions about the quality of casitelelivery of certain course units, students’
encouragement to express their opinion, to exanand analyze various problems. The
evaluation and improvement processes involve sta#ets.

The internal quality assurance of the programme $ageral elements; however,
according to the Expert Team, they do not comethagein a well-established system. It is
necessary that the programme management adapttohing quality assurance method in the
near future.
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[l. RECOMMENDATIONS

1. The programme managers should make efforts to eeh#me mobility and staff
exchange, in particular for students. Various add instruments can be used for this
purpose, for example, ERASMUS grants, project nesegrants, bilateral agreements
between institutions, etc.

2. The programme managers should continue and stemdtreir efforts in providing
courses in English. This should be the case ikthdents' group involves some foreign
students. In this regard, the programme might benpted as capable to offer lectures
and practical courses in English. Equally, invdatiof more guest lecturers and
scientists is strongly encouraged. Finally, stuslesitould have a chance to give a
seminar or conference presentation in English.

3. The internal quality assurance of the programmeong of the most important
prerequisite to maintain its sustainability. Theref it is recommended that the
programme management builds up a closed and det@ylstem of quality assurance
and quality control. It should include all aspeofscurriculum development, staff
renewal and further training of the members, theere of material resources and all
other aspects of the study process. This qualgyrasce system should interlock in
those of the Faculty of Physics and of the Vilrilrsversity.

4. The programme needs to motivate the involved stadf strengthen their engagement in
programme preparation and implementation, iderttiir direct contribution to the
aims and learning outcomes. For example, prograrooedination meetings on a
semester basis could be organized among the indatakeholders to discuss issues
and challenges the programme might face, to shaoé gractices and lessons learned.

5. The programme title Physics of Enerdydoes not reflect properly the aims and
learning outcomes. Therefore, some more generalrratiuctory courses need to be
added, for example, such as “Energy efficiency” dkRtilergy market economy”,
where both nuclear energy and alternative energgnass are compared.
Furthermore, independently on the future nucleawgyodevelopment plans in
Lithuania, spent fuel management (nuclear waste)seoshould be expanded.
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V. SUMMARY

The Physics of Energgtudy programme is a necessary and important nreoflthe
first cycle programme family at the Faculty of Piegsof Vilnius University.

The study programme gives a good basic knowledgehysics, well enough to found
the Bachelor of Physics degree. The structure efstiady is healthy and is of high scientific
level. As for the energy part of the programme, orag have questions to the aims and learning
outcomes, but they, in their present form, giveugtoflexibility to be appropriately adjusted to
the eventually changing energy policy of Lithuaraad will always allow educating experts
needed for the country.

The laboratories for student’s practice had a suthistt development in the last years.
They are very good even when compared to intenmaltipractices. The teaching staff is well
prepared and motivated. The age composition isogpiate in order to maintain sustainability.
The students are nice people, they seem to be kdgeable and committed.

The Expert Team, besides the appreciation, hasraevecommendations to the
management of thehysics of Energirst cycle program.

The members of the staff do not belong to the sdepartment. Therefore their group
identity with the study programme, with the comnwork seems to be somewhat weak. They
should be more conscious and this consciousnesddshe strengthened by the programme
management. The involved staff need to be motivaaad they should strengthen their
engagement in programme preparation and implementatientify their direct contribution to
aims and learning outcomes.

The Expert Team suggests investigating of inclusidncourses, which could be
beneficial for students, like “Energy efficiencyEnergy economy” and “Energy and society”.

The programme should make efforts to facilitate ammdease the mobility of students
and staff exchange. Various available instrumeatsh®e used for this purpose, like ERASMUS
scholarships, project research grants, or bilatergieements between institutions. The
programme management should study possible othsome of the low mobility.

The programme management should continue and #temgheir efforts in providing
courses in English. This should be the case ikthdents' group involves some foreign students.
In this regard, the programme might be promotecdtasable to offer lectures and practical
courses in English. Equally, invitation of more gudecturers and scientists is strongly
encouraged. Finally, students should have a chiangie a seminar or conference presentation
in English.

The internal quality assurance of the programmeong of the most important
prerequisite to maintain sustainability. Therefateis recommended that the programme
management oPhysics of Energyhould build up a closed and detailed system d@lityu
assurance. It should include all aspects of cuurmudevelopment, staff renewal and further
training of the members, the material resourcesafinaspects of the study process. This quality
assurance system should interlock in those of theuley of Physics and of the Vilnius
University.
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V. GENERAL ASSESSMENT

The study programmihysics of Energystate code — 612F30006) at Vilnius Universitgisen

positive evaluation.

Study programme assessment in points by evaluateas

No. Evaluation Area E\_/aluat_lon Areq
In Points*

1. | Programme aims and learning outcomes 3
2. | Curriculum design 3
3. | Staff 4
4. | Material resources 4
5 Study process and assessment (student admissiody proces 4

" | student support, achievement assessment)
6 Programme management (programme administraticerniak quality 3

" | assurance)

Total: 21

*1 (unsatisfactory) - there are essential shortogsithat must be eliminated;

2 (satisfactory) - meets the established minimugquirements, needs improvement;
3 (good) - the field develops systematically, hiasirtctive features;

4 (very good) - the field is exceptionally good.

Grupes vadovas: Prof. dr. Adam Kiss

Team leader:
Dr. Rynno Lohmus
Grupes nariai: Habil. dr. Danas Ridikas
Team members: Prof. habil. dr. Arvaidas Galdikas

Darius Eidukynas
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Santraukos vertimas i$ andtalbos

V. APIBENDRINAMASIS IVERTINIMAS

Vilniaus universiteto studi programaEnergetikos fizika(valstybinis kodas — 612F30006)
vertinamateigiamai.

Eil. Vertinimo sritis Srities
jvertinimas,
Nr. balais*
1. Programos tikslai ir numatomi studiezultatai 3
2. Programos sandara 3
3. Personalas 4
4. Materialieji iStekliai 4
5. Studij eiga ir jos vertinimas 4
6. Programos vadyba 3
IS viso: 21

* 1 - Nepatenkinamai (yra esminirikumy, kuriuos tiitina pasalinti)
2 - Patenkinamai (tenkina minimalius reikalavimgskia tobulinti)
3 - Gerai (sistemisSkai glojama sritis, turi savitbruozy)

4 - Labai gerai (sritis yra iSskirgéh

<...>
IV. SANTRAUKA

Energetikos fizikostudiy programa yra iitina ir svarbi Vilniaus universiteto Fizikos
fakulteto pirmosios pakopos programalis.

Si studijp programa suteikia i$samipagrindini fizikos Ziniy, pakankam fizikos
bakalauro laipsniui paggsti. Studijy programos sandara gera, atitinkanti aukabkslin lygj.
Kalbant apie su energetika susiguprogramos dal gali kilti klausimy dél tiksly ir numatony
studijy rezultat), bet jie, dabartine forma, yra pakankamai lamdkskad gaity bati tinkamai
derinami atsizvelgiantilgainiui kintartiag Lietuvos energetikos politik ir visada uZztikrins Saliai
reikalingy specialis mokyms.

Studeng praktikai skirtos laboratorijos pastaraisiais metauvo nemazai tobulinamos.
Jos yra labai auksto lygio netgi palyginus su &uphe praktika. Bstytojai gerai pasirergir
motyvuoti. Amziaus sudis yra tinkama programos tvarumui uztikrinti. Stathi yra puiks,
kompetentingi ir atsidavmokslui.

Eksperty grupe, nepaisant palankaunergetikos fizikopirmosios pakopos programos
vertinimo, jos vadovams pateikia keleekomendacij.

Personal sudarojvairiy katedy darbuotojai. Tod jy grupinis identitetas Sios stuglij
programos ir bendro darbo atzvilgiu silpnokas. fiecty bati labiau gmoningi, o $
samoningung turéty stiprinti programos vadovai. Darbuotojai turiitb motyvuoti, aktyviau
dalyvauti rengiant §iprogram ir ja jgyvendinant program Zinoti, kuo jie tiesiogiai prisideda
prie programos tikglir numatony studiy rezultat;.
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Eksperty grups situlo apsvarstyti kai kug dalyky, kurie ity naudingi studentams,
jtraukimoj program klausimg, pavyzdziui, ,Energijos efektyvumas®, ,Energetikelsonomika“
ir ,Energetika ir visuomet.

Igyvendinant $ program, reikéty pasistengti palengvinti ir padidinti studenptudumg
bei apsikeitim déstytojais. Siam tikslui gali i pasinaudotajvairiomis priemogmis,
pavyzdziui, ERASMUS stipendijomis, mokshkntyrimy projektams skiriamomis dotacijomis ir
institucijy dviSaliais susitarimais. Programos vadovaéttuistirti kitas galimas mazo judumo
priezastis.

Programos vadovai téty ir toliau stengtis, kad dalykaiaby déstomi angl kalba. Tai
turéty bati daroma, kai studemtgrupsje yra keletas uzsieniiy. Siuo atzvilgiu programa gal
buti reklamuojama kaip galinti pasyti paskaitas ir praktin kurgy angl; kalba. Be to,
primygtinai raginama pasikviesti daugiau atvykstapy déstytojy ir mokslininky. Pagaliau ir
studentams tity biti suteikta galimyb pristatyti seminayar konferency angly kalba.

Viena i$ svarbiausgiprogramos tvarumo iSsaugojimo prielaigra jos vidinis kokybs
uztikrinimas. Todl rekomenduojama, kainergetikos fizikostudiy programos vadovai sukurt
uzdag ir iSsami kokybés uZztikrinimo bei kokybs kontroks sistem. Ji tugty apimti visus
programos tobulinimo, personalo atnaujinimo ir $oi@ y mokymo klausimus, materialiuosius
iSteklius ir visus kitus studijj proceso aspektus. Si kolksgb uztikrinimo sistema taty bati
sujungta su Fizikos fakulteto ir Vilniaus univeetd sistemomis.

<...>

[ll. REKOMENDACIJOS

1. Student labui programos vadovai g pasistengti didinti judumir apsikeiting darbuotojais.
Siam tikslui galima pasinaudatiairiomis priemogmis, pavyzdZiui, ERASMUS stipendijomis,
moksliniy tyrimy projektams skiriamomis dotacijomis, dviSaliaidtitngijy susitarimais ir t. t.

2. Programos vadovai téty toliau stiprinti ir didinti pastangas, kad dalyKaity destomi angh
kalba. Tai tuéty biti daroma, kai studeptgrupje yra uzsieni&iy. Siuo atzvilgiu programa
gakty bati reklamuojama kaip galinti pasyti paskaitas ir praktinkursy angly kalba. Be to,
primygtinai raginama pasikviesti daugiau atvykstajy déstytojy ir mokslininky. Pagaliau ir
studentams t@ty bati suteikta galimyb pristatyti seminar ar konferencij angly kalba.

3. Viena i$ svarbiaugi programos tvarumo iSsaugojimo prielaidra jos vidinis kokybs
uztikrinimas. Todl rekomenduojama, kad programos vadovai sukuzdap ir iSsami kokybes
uztikrinimo ir kokykes kontroks sistem. Ji tugty apimti visus programos tobulinimo, personalo
atnaujinimo ir tolesnioy mokymo klausimus, materigly iStekliy perziira ir visus kitus studij
proceso aspektus. Si kokyg uztikrinimo sistema téty biti sujungta su Fizikos fakulteto ir
Vilniaus universiteto sistemomis.

4. Personalas taty bati skatinamas aktyviau dalyvauti rengiant jgyvendinant & prograna,
Zinoti, kuo jie tiesiogiai prisideda prie programadi&ksly ir numatony studiy rezultaty.
Pavyzdziui, kiekvieg semesy gakty biti rengiami programos koordinavimui skirti socidjn
dalininky susitikimai, kuriuose iity aptariami klausimai ir uZdaviniai, galintys i3kilt
jgyvendinant i program, ir pasidalyta geja patirtimi ir iSmoktomis pamokomis.

5. Programos pavadinimas ,Energetikos fizika" tinkamaatspindi programos tiksir numatony
studijy rezultaty. Tockl program reikéty papildyti kai kuriais bendraisiais jvadiniais dalykais,
pavyzdzZiui, ,Energijos efektyvumas® ir ,Energetikoskonomika“, kur bty palyginami
branduolires ir alternatyvios energijos scenarijai. Be to, iépusomai nuo tisimy Lietuvos
branduolirts energetikos vystymo planreikéty iSplesti panaudoto kuro (branduolinatlieky)
tvarkymo kursg.
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