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[. INTRODUCTION

The subject of this evaluation is the undergrad(@éehelor) programme in Bioinformatics taught
by the lecturers of the following departments oé thaculty of Mathematics and Informatics:
Computer Science, Software Engineering, MathenlatiCamputer Science, Mathematical
Analysis, as well as by the lectures of FacultyNatural Sciences and scientists from the Institute
of Biotechnology and Institute of Applied Scienc@fie students obtain the right to enter the
Master programmes in the field of Informatics a& Faculty of Mathematics and Informatics.

The programme is for a full time study of 4 yeanshw240 credit points. The degree awarded is
“Bachelor of Bioinformatics’. The curriculum covers mathematical and algorithmsubjects,
fundamental knowledge in biology and life sciencel apecific topics in bioinformatics. The
Vilnius University prepared the Self Evaluation REASER). The programme was evaluated by an
Review Panel formed by: Prof. Jukka Paakki (heathefteam), Prof. Rolf Backofen, Prof. Jerzy
Marcinkowski, Vida Juozapatien¢ (social partner) and Lukas Jdlas Jakubauskas (student

member).

[I. PROGRAMME ANALYSIS

1. Programme aims and learning outcomes

The programme aims and learning outcomes are wéhetl. It aims at training highly qualified
specialists who are able to do Bioinformatics wiorkhe life science area. The students should also
acquire enough skills and knowledge in computeiense to be able to work in IT-related jobs.

The information on the programme is publicly aJalda on the following web site:
http://mif.vu.lt/It2/struktura/matinf.

The programme aims are clearly based on acaderdiprafessional requirements. Besides, good
training in biology and computer science, one inguur point is to be able to perform
interdisciplinary work. This is required by the tabmarket and clearly achieved by the programme.
This is also shown by the fact that graduates ftioenprogramme work in both computer sciences
related environments as well as in life scienceofatories. The programme aims and learning
outcomes are consistent with a bachelor level wirBormatics. The name is clearly appropriate
according to the curriculum and the subjects tau@he social partners also expressed that the
programme meets the labor market needs, and thisasacknowledged by the Ministry of Health.
As the Review Panel has been informed, this istiig programme in bioinformatics in Lithuania.
Since it is not a large programme (14 students \adraitted in 2013), the Review Panel expects
that all graduates will be needed by academia othkylabor market. The number of students

applying has been dropping over the years (from B1@005 to 81 in 2012 (SER, table 8)).
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Providing a clear roadmap for a future career,(having a suitable Masters programme) would
definitely help to attract more students to thegpaonme. The number of study places (state funded)
has also been adapted to 30 to compensate forstweation of employment in bioinformatics
(SER page 25, par. 115).

2. Curriculum design

The curriculum design meets the legal requiremsinise the scope of the entire programme is 240
credits, 30 credits per term and 60 credits patysyiear. The workload in hours in the programme
is 800 per semester, in accordance with the legglirements. The amount of contact time is
37.11% and thus above fraction of 35% contact tameequired by the Vilnius study programme

regulations, albeit exceeding it only marginallys@ the core Bioinformatics programme has 165
credits and thus exactly meets the requirement¥ilafus study programme regulation. For an

interdisciplinary programme this is suitable. Hoe bachelor thesis 12 credit points are allocated,

which fits again with the Vilnius university regtilan (at least 12 credit points).

There is a good balance between the disciplinesstindents do get a good education at bachelor
level in computer science and also in natural s@snespecially if those students study also the
minor in genetics or molecular biology. The studpjscts are spread evenly and their themes are
not repetitive. The students also report that tleeeemany different subjects to learn, which also

indicates that there is not much repetition.

The subjects and contents are appropriate for dddac degree in Bioinformatics. The students
study basic life science topics likeneral biology, biochemistry andmolecular biology, as well as
many courses from a bachelors programme in comgaience. The later is also verified by the

observation that students can easily continue avitaster programme in computer science.

The contents of the modules fit to a bachelors r@mgne in bioinformatics. For such a programme,
it is also important to have specialized courseBiginformatics, since interdisciplinarity is only
taught directly in such specialized courses. Thegm@mme contains 4 courses in Bioinformatics,
and the topics taught are suitable to ensure thenileg outcomes. Concerning teaching methods
used in the bioinformatics courses, students redatthat practical work (i.e., working with real
bioinformatics data) is somewhat underrepresentédé can also partially be seen in the list of
learning goals (Self Evaluation Report (hereaftdeRy Table 1). The syllabus of the
Bioinformatics courses has already been adapté#ueipast as a reaction to the participation in the
EU-funded BIOTEFA-A project (mprovement of the education of highly qualified professionals
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for biotechnology and biopharmacy sector“). The Review Panel recommends to continue with th

process and to include more practical work in tierBormatics courses.

Since the start of the programme 6 years ago, akegkanges in the curriculum have been made.
For example, from the Faculty of Natural Sciencesoarse on ecological systems has been
replaced by systems biology, taught by a teachadugited from the Bioinformatics programme.
For the Faculty of Mathematics and Informaticspathanges and adaptions have been made tc
individual courses. Furthermore, the Review Papogllge impression that the study programme has
been changed on recommendation. For example, studsport thabiochemistry should be taught
later andphysical chemistry earlier, since some of the requirementdiatchemistry are given in
physical chemistry. In the study plan presented to the papleysical chemistry is now taught in the
first semester, anbiochemistry in the second. As another example, there have begmorts that
Linear Algebra and Geometry, albeit useful, mightd@ught a bit too early. The students also report
that studying the 7 subjects with a broad coveraggiite labor intensive.

The Review Panel assessed also bachelor thesessutiject titles provided in English are
appropriate for a Bachelor degree in bioinformatigositive aspect found by the panel was that

there have been several examples of cooperatiorebatthe two faculties in a bachelor thesis.

The content of the programme does reflect currehtesements in the field of bioinformatics,

especially in the specialized bioinformatics coarskhis includes topics like sequence alignment,
current databases like PDB, or hidden markov mdégithermore, recently a course in systems
biology was added, which represents latest trendbioinformatics. The subjects in computer
science as well as in natural science are as ongddwexpect in a modern bioinformatics

programme, albeit a bit more mathematical thantypecal programme.

In addition, one member of the study programme citeenis a researcher of the Institute of
Biotechnology. He is actively using bioinformatiéer his own research in protein three-

dimensional structure analysis. The Review Pantltlgo impression that he influences the study
programme positively. He also gives an up-to-daierse in bioinformatics. This arrangement

ensures that latest achievements in the fieldaarght in the programme.

3. Staff

The list of staff for the programme meets the legaluirements, and the number of staff is more
than adequate for a Bioinformatics programme. T$teof teaching staff (SER, Annex-2) contains
35 persons. From this, only five persons are lectuthat do not have a PhD degree. This meets the
legal requirements that no less than half of sfuelgl subjects must be taught by scientists.
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It can be positively remarked that three teachéthe Bioinformatics study programme have been
elected as the best teachers of the Faculty of &fadtics and Informatics in the recent years. The
competence of the mathematical computer sciende sgams to fit to the programme, albeit it
would be appreciated if more staff actually dideaash in bioinformatics.

Concerning teaching staff turnover, there has lweaistant adaptions of the programme, which has
involved additional teachers. In the last 3 yedl® teachers of 10 lectures had changed.
Furthermore, there are very active researchershiagioin the programme. Examples are Edita
Suziedielieg (Faculty of Natural Sciences) and Saulius Graz(lnstitute of Biotechnology), who

is also member of the study programme committeerdlare also graduates that participate in a
Ph.D. programme and have been involved in teactisgwe have noticed during the visit, these
graduates are working on current research topitschwalso influence the subjects they teach.
Thus, the staff turnover does ensure the qualith@frogramme.

The faculty has provided several opportunities tfer professional development of the teaching
staff especially with respect to bioinformatics. &s example, lecturer I. Grinis has attended an
international bioinformatics workshop, and sevéeatures from the Faculty of Natural Sciences
have attended several workshops or used ErasmukestySER, par. 90) to improve their
gualifications.

Professors have the minimal teaching load of 9Qambrinours per year. These positions are given to
teachers with a research profile. Other teachers hauch more teaching duties, and as much as uf
to 20 hours of actual lecturing per week have breported. Teachers can be promoted to associate
or full professorship if they satisfy the qualitgquirements. There is a competition to fill these
positions. There are different requirements fostfitime promotion, and for a position to be
extended. Furthermore, the number of positionsetdilled is not fixed. A professor must have 5
papers (ISI Web of Science) in the last 5 yeamxtend his position, and 8 papers in 10 years for
filing a professorship for the first time. Theseeathe minimal requirements as given by

govermental regulations.

The programme involves active researchers from th@laculty of Natural Sciences as well as the
Institute of Biotechnology, some of them being atsembers of the study programme committee.
The Institute of Biotechnology existed till 2011 @s independent state institute for fundamental
research and is now integrated in the universitye institute is more research oriented, but one
member of this institute gives a specialized biminfatics course in the programme. In addition, the
institute trains Ph.D. students. Concerning teaghtine institute has its own courses but does not
provide its own study programme. The Review Panakilers the involvement of the Institute of

Biotechnology as a positive aspect of the progranihe Institute of Biotechnology is very active
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in research with a good publication track, andRiesiew Panel considers this as a good possibility

to get the students involved in research very early

4. Facilitiesand learning resources

The buildings provided by the faculty for the pragpme are adequate. Renovations have been don

in one building, and a new building is plannedtfae near future.

The faculty is well equipped with computing resasclt has recently (2 years ago) bought a
supercomputer with 2000 cores and 600 TB of diskcsp This is currently the largest
supercomputer in Lithuania. We were informed thatta 40% of computing power is sold to
companies, which implies that 60% is left for umsrgy projects. This computing resource is
important especially for study programmes like iormatics, where scientific computing involves
solving complex computational problems. The facuityests 200.000 Litas for replacement of
equipment every year. The buildings are also welliigoed with wireless communication.
Furthermore, the students have access to compsginvices from the faculty. 250MB space seems
to be appropriate for each student. Also on thatigesside the renovation of several computer
rooms (8 new computer classes and 3 to be renogatag can be mentioned. As mentioned in the
SER (page 25, paragraph 114), the facilities fealdlied people should be improved if possible.

The department has two locations with two buildinggt to each other in Naugarduko Str. 24 and
Saltiniy Str. 1a, and another location in Didlaukio Str. Bfie two locations are reachable by public
transport, which however takes some time. The ReWanel estimates this to be roughly 30-40
minutes. However, it can be stated positively tiegt timetable is organized such that students
mostly do not need to travel between the locatmmthe same day. The same is true for teachers: if
they have a course in one location, they will netenhlectures in the other locations. The students
re-assured the Review Panel that there is no probléh the timetable. The Review Panel,
however, could envision more problems if more addél optional courses are provided, since this

would complicate the association of teachers amdesits to the different locations.

The faculty invests between 17.000 and 28.000 Lpesyear for the library. The library is well
equipped with current computer science literataheeit there also seems to be some concentratior
on books written by the lecturers, at least for s®ubjects. For example, some books written by
lecturers from the faculty are found up to 270 snie the library (SER, page 24, table 7). It can
also be positively remarked that the library haseas to ACM/IEEE digital library, which gives the
students the possibility to read many current campscience papers and journals online. Students
report that most of the material they need are sstioke online. The Review Panel, however,

suggests to buy a few copies (1-2) of recent bawmétics books for the library.
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The Review Panel had no visit to wet lab faciliti€his was not necessary as there is currently not
much lab work contained in the curriculum. Howewviéradditional wet lab is included in the
curriculum, appropriate facilities for that haveb® provided.

5. Study process and student assessment

The University organizes admission in accordandé tie Lithuanian legal requirements as stated
in the Law No. V-2486 of the Ministry of Educatiand Science.

The programme involves many stakeholders from whffefaculties. This could generate problems
for generating the timetable, but the administraseems to be efficiently solving these problems.
Concerning the process of curriculum improvemethiss,contents of specialized courses have been
improved recently. For the general courses, dugh& number of students, the courses in
mathematics and computer science are taught tagetitle the informatics students, which is
common in bioinformatics programmes. In order tptaee appropriate contents, standard courses
have also been re-ordered and combined in ordeofe with the requirements of bioinformatics.
An example isLinear Algebra and Geometry, which has been especially designed for the
bioinformatics programme.

The communication between the faculties is mositignneled through few persons and deemed
functional. Scientific supervisors from the biologji laboratories are submitting their problems and
recommendations to the study programme. Teachens fhe Faculty of Natural Sciences report
that this process is effective and efficient.

The students mentioned a high workload to the ReWanel. Albeit this is somewhat unavoidable
in interdisciplinary studies like bioinformatic$et Review Panel recommends continuing with the
adaption of the study plan in the future such thatworkload of the students is more appropriate.
Furthermore, students report that the study plariades a lot of theoretical work, and some more
practical work would be welcomed. This is also troe the natural sciences, where more
experience in the wet lab would be appropriate. il8iyg, students miss real bioinformatics

applications.

The strong participation of the Faculty of NatuBdiences and also especially the Institute of
Biotechnology encourages students to participatesearch. This can be seen also from the fact
that a comparable high number of graduates fronptbgramme (3 students) are continuing with

Ph.D. studies.
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The faculties provide enough possibilities for o to participate in mobility programmes since
they have signed 76 Erasmus cooperation agreem8&itise 2008, 13 students have been
participating in the Erasmus exchange, which iggh humber given the low number of students in

the programme.

Concerning the academic and social support, theetsity provides the following social support
options for the students: incentive scholarshipplarticularly good study results, social scholgrshi
for students from the needy families or living aomersons receiving social allowance; students
with 45% and lower level of disability; or thoseldwe 25 years of age who were granted care or
both parents (or one of the parents) are dead.t@mesocial scholarships are given to students in
cases of death of a family member, natural or otlieaster, disease or similar case, and also one:
time target scholarship is granted to the studehis have achieved good results in sports, cultural
and research / public activity.

Disabled students can receive social allowance,theg can study according to individual plans
(SER, page 31, paragraph 138). All the student® l@avight to get accommodation in Students’
Residence. Student Representation Office is ineblmenumerous activities and invites students to
take part in cultural and sports programmes.

Furthermore, on the academic side, it can be dssncurrently most students do their practical
work in companies that are more related to geri@rdchnology. For that reason, the curriculum is

chosen broader to provide better employment opflonthe students.

Concerning the assessment of students’ performaheestudents report that there is an online
system where they can access their marks and @fisoniation about the overall performance of
students of that course. Furthermore, the studesus ask the lecturers about details of their
assessment, both online or via direct communicatiorhere were no complaints about the

assessment system from the students side.

Some graduates work in the natural science areachwimeets the programme providers’
expectation. Other graduates continue with a Mastegramme in Informatics or work in IT-
related areas. The same is true for several staidemicerning their professional work in the study
programme. As stated by the faculty and also bystieeal partners, one reason is that the number
of bioinformatics positions has been overestimatéen launching the programme. A possible
explanation is that there is not yet enough bioimfatics educated personnel in order to provide
associated services in companies. This is in aggaemith the expectations of the social partners,
including the Ministry of Health. They also stredsie need for specialists who are able to

combine knowledge in computer science and biolagydifferent areas such as biotechnology and
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health care in Lithuania. Other study programmesitimuania do not satisfy these needs since they

do not provide enough interdisciplinary knowlegde.

6. Programme management

Concerning the organization of the study proceéssfaculty has different departments in computer
science that are related to different researchsar@astudy programme is usually run by one
department, with a nearly one-to-one match betweanhers of the departments and the study
programmes. The evaluation of the quality of a ptpdogramme is regulated by the Vilnius
University study programme regulations and supedvisy the study programme committee. In the
case of the Bachelor programme in Bioinformaticeprhers of the Institute of Biotechnology with
professional bioinformatics expertise are also pathe study programme committee. In agreement
with this, students report that the Faculty of Mat&ciences has had more influence in recent time,
and that part of the curriculum was adopted to rtfest requirements.

The Review Panel considers this contribution ofrthtural sciences in the study programme design

as very fruitful and important.

Teachers from the Faculty of Mathematics and In&dres (namely R. Eidukegius, S. Grazulis, I.
Grinis and doctor student K. Kvedar&uté) were part of the EU-funded BIOTEFA-A project
(,,Jmprovement of the education of highly qualified professionals for biotechnology and
biopharmacy sector”), which lead to several improvements to the cesrdiometrics,
Bioinformatics I1, 111 andVI. The Faculty of Natural Sciences also participatethe BIOTEFA-A
project, improving the courses for life sciencele Review Panel appreciates this involvement of
computer science teachers in biotechnology relatejects and also the fact that research has
driven improvement in the course syllabus.

It can be positively remarked that the student iopis are taken into account in the study
programme design. To give an example, the studgrasl some courses (e.g. Neuroinformatics)

was changed according to students’ comments in.2013

The order of subjects taught was also re-ordereddtapt to the requirements from the natural
sciences, which is a positive aspect. However, nog#onal bioinformatics courses would be

welcomed, especially since many students of thgrarome will defend a Ph.D. in near future and
might be able to help in the curriculum.

Some courses have been removed according to comifinent the students. Alumni wanted also to

have more natural science courses, as they didwé the possibility to study a minor in natural

sciences. This is now possible, and 7 students thenbioinformatics programme have chosen the

minor in genetics and molecular biology, which tReview Panel considers as positive. Some
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alumni report that they have been consulted. Mach&arning is currently not offered in the
programme but considered to be important by thenalu The current study programme now
contains a course in data mining, which covers souamgent topics in machine learning such as k-
means clustering and nearest neighbor’s classiewever, an additional course would improve
the situation.

The faculty is aware of the fact that the progranima® currently only few students, but is willing to
support the programme in a longer run. The facattysiders this as an investment in the future
because of a rising biotechnology market. Theydéseussing with the social partners and adapting

the curriculum accordingly.
The Review Panel got the impression that theremstant improvement of the study programme

and found several proofs for actual improvementsis Tindicates that the quality assurance

measures are effective.
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[ll. RECOMMENDATIONS

1. Currently, a Master programme in bioinformaticsnissing, so students starting the Bachelor
programme have no clear roadmap for their futureara For that reason, the review panel
recommends considering all possibilities for a ide@areer roadmap for the bachelor students
of bioinformatics. This could be a separate Magteogramme in bioinformatics, or a
specialization in other progammes like the Mastercomputer modeling or a Master in
genetics/molecular biology.

2. The Expert Team recommends adding another coursmachine learning, at least as an
optional one.

3. If possible, the study programme should include emmactical work, especially some wet lab
courses. There is a short wet lab course (somesjduut it would be good if bioinformatics
students have more experience with experimentakw®milarly, the panel recommends that
students work more with actual bioinformatics data.

4. The study programme committee should continue vatlising the programme and the syllabi
for computer science courses, especially for theertteeoretical ones. Courses like information
and coding, operating systems, chaos theory, metbbadtomputer program construction, to
give some examples, seemed to be a bit to speaiditr bioinformatics.

5. For promoting teachers in computer science, cugr@mtly the number of papers from venues
listed in ISI Web of Science is used. This excludesne well-established conference
proceedings in computer science. Thus, the pamelntmends adapting this norm better for
computer science. At the time of this evaluatidnisirecommended to use the service of
Microsoft Academic Search to evaluate the qualftpublications in computer science journals
and conference proceedings.

6. The review panel recommends attracting young teacheith a research profile in
bioinformatics, in order to having more specializedirses in bioinformatics.

7. The review panel suggests buying a few copiesagniebioinformatics books for the library.

8. In general, students wish more exchange betweerpaoies and the university concerning
teachers. The university should be more activebkilog for more teachers from companies, and

vice versa.
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V. SUMMARY

The aims and learning outcomes of the Bachelorrprome in Bioinformatics are well defined,
clear and publicly available. The students get adgknowledge in computer science as well as in
natural sciences, which is required for such aerdisciplinary programme. This can be seen from
the fact that graduates of the programme could Wwotk in natural science related areas, as well as
in computer science. The programme also benebis fup-to-date computer equipment, both for
lectures as well as for specific applications. Teculty of Mathematics and Informatics is
equipped with a supercomputer with 2000 cores &I TB of disk space, which is currently the
largest supercomputer in Lithuania. This is esplgcianportant for advanced bioinformatics
applications that either require to analyze largeoants of data (such as high-throughput
sequencing), or need to solve complex computatipnablems (such as the analysis of protein
structure).

The programme aims are clearly based on acaderdipressional requirements. For graduates
working in bioinformatics, a very important skil being able to perform interdisciplinary work,
and to be able to communicate with both disciplifdsese are special skills that many graduates of
classical study programmes do not have. This is eguired by the labor market and clearly
achieved by the programme since the curriculumainstbasic biological topics likaochemistry

and molecular biology, as well as standard mathematical and computenaei topics to be
expected in a computer science bachelor prograrAmesitive aspect of the programme is also the
inclusion of four specialized courses in bioinfotros This is important for students since they
need this special training. In addition, it allowsem to develop a professional identity as
bioinformaticians.

The curriculum is constantly being improved, eitlreorder to adapt to the requirements of natural
sciences, or due to additional qualifications @& #haff. For example, in previous years there have
been problems with biochemistry since pupils frdra high school often do not have sufficient
training in chemistry. This is now solved in thewnémetable, where the course in physical
chemistry is taught before biochemistry. In additithe subjects of various bioinformatics courses
have been adapted after teachers did receive s@iming). The study programme committee is
composed of both faculties. This committee is \astpvely improving the curriculum, and both the
Faculty of Natural Sciences and the Faculty of Mathtics and Informatics are active in the
committee.

The programme greatly benefits from the strong Ivemment of researchers in the programme such
as Edita Suziedielien (Faculty of Natural Sciences) and Saulius Grazylisstitute of

Biotechnology), who is also member of the studygpaonme committee. Saulius Grazulis is
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affiliated at the Institute of Biotechnology, a easch institute that is now part of the university.
This strong research component is important to avgrthe syllabi of the specialized courses in
bioinformatics, but also for practical work and balor theses. This can also be seen from the fact
that there are three graduates who continue noav .D. programme, albeit this programme is
relatively small in comparison. The review panehsiders both the strong contribution of the
Faculty of Natural Sciences and the research @iientas very positive aspects of the programme.
Albeit the programme is already in a good shape sthdy programme committee should continue
with its efforts in improving the curriculum. Studyg partly biology and partly computer science
requires more efforts than studying one singleexttbfor that reason, the Faculty of Mathematics
and Informatics should consider to reduce soméehtore theoretically oriented topics in order to
integrate more specialized bioinformatics coursespomputer science courses more appropriate for
bioinformatics, such as machine learning. This dalso be used to reduce the workload of the
students. Partially this is already done by intéggadata mining and combining linear algebra and
geometry in one course, but the study programmendtige should actively check the syllabi and
try to reduce some topics. In addition, this waalldw adding wet lab work, which is requested by
the students and recommended by the review panel.

There are two important aspects of the programnaé rdquire some attention from the study
programme committee in the future. First, ther@masMaster programme in bioinformatics. This
implies that there is no clear career roadmapttatents starting in the programme, which is clearly
unfortunate. The study programme committee is &dvie think in any possible way to improve
this situation. The current solution, namely thatdents continue in the Master programme in
Informatics, is clearly unsatisfactory. One possiblution would be a Master programme in
bioinformatics, which might be too small given tberrent number of bachelor students. Other
solutions are specializations in other Master paognes like computer modeling, which could fit
since it is also related to the analysis of largeadand to scientific computing. Yet another
possibility would be specialization in one of theadfer programmes in the Faculty of Natural
Sciences.

The other aspect, which is possibly related topitexious one, is the dropping number of students.
Providing a clear roadmap for a future career waldtinitely help to attract more students to the
programme. On the other hand, employment in biomédics has been clearly overestimated when
the programme started. The number of study plaasdben adapted to 30, which the Review Panel
considers as appropriate. This view is agreed onhbysocial partners of the programme, who
indicated a clear need for bioinformaticians in ld®our market.
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V. GENERAL ASSESSMENT

The study programm@ioinformatics (state code — 612152001) at Vilnius University isen

positive evaluation.

Sudy programme assessment in points by evaluation areas.

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 admisstady proces 3

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

" lassurance)

Total: 20

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

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

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

Grupes vadovas:

) Prof. Jukka Paakki
Team leader:

Grupes nariai:

) Prof. Rolf Backofen
Team members:

Prof. Jerzy Marcinkowski
Vida Juozapaviciene
Lukas Jokbas Jakubauskas
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Vertimas iS angh kalbos

VILNIAUS UNIVERSITETO PIRMOSIOS PAKOPOS STUDIJ U PROGRAMOS
BIOINFORMATIKA (VALSTYBINIS KODAS — 612152001) 2014-03-21 EKSPERTNIO
VERTINIMO ISVAD U NR. SV4-95 ISRASAS

V. APIBENDRINAMASIS [VERTINIMAS

Vilniaus universiteto studij programaBioinformatika (valstybinis kodas — 612152001) vertinama

teigiamai.
Eil. Vertinimo sritis Srities
jvertinimas,
Nr. balais*
1. Programos tikslai ir numatomi studijezultatai 3
2. Programos sandara 3
3. Personalas 4
4. Materialieji iStekliai 4
5. Studij eiga ir jos vertinimas 3
6. Programos vadyba 3
IS viso: 20

*1 - Nepatenkinamai (yra esmipirikumy, kuriuos litina pasalinti)
2 - Patenkinamai (tenkina minimalius reikalavinueskia tobulinti)
3 - Gerai (sistemiSkai giojama sritis, turi savit bruozy)

4 - Labai gerai (sritis yra iSskirti

IV. SANTRAUKA

Bioinformatikos bakalauro studijprogramos tikslai ir studijjrezultatai yra aiskiai apibzti, aiSkis

ir vieSai prieinami. Studentai gauna iSsarainiy apie kompiuterijos moks)| taip pat kaip ir apie

gamtos mokslus, kas tokiai tarpdisciplininei progaa, kaip Si, yra reikalinga. T@odo faktas, kad

programos absolventai gali dirbti tiek su gamtosksfes susijusiose srityse, tiek kompiuteri
mokslo srityje. Programos privalumas taip pat yraderni kompiuteria jranga, naudojama ir
paskaitt metu, ir specifiams reikmems. Matematikos ir informatikos fakultete yra

superkompiuteris, turintis 2000 branduwolir 600 TB duomen saugykh, kas Siuo metu yra
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didZiausias superkompiuteris Lietuvoje. Toks korngriis itin  svarbus paZangiosioms
bioinformatikos programoms, kurioms reikia arbalanati didelius duomeun kiekius (pavyzdziui,
didelio naSumo sekas), arba @gir sudtingus skaliavimo uzdavinius (pavyzdziui, baltymo
struktiros anali2).

Programos tikslai aiSkiai paremti akademiniaisrofesiniais reikalavimais. Bioinformatikos srityje
dirbantiems absolventams labai svarbu étjehtlikti tarpdisciplinin darky ir geketi suprasti abi
disciplinas. Tai specialiejigidziai, kuriy daugelis klasikinj studiy programy absolveni neturi.
To taip pat reikalaujama darbo rinkoje ir visiSpasiekiama studijuojantsSprogranma, kaii studiju
plam yra jtrauktos pagrindiés biologijos temos, tokios kaipiochemija ir molekuliné biologija,
taip pat ir standartés matematikos ir kompiuteri moksh temos, kurios daZniausiaita
kompiuteriniy moksl; bakalauro programoje. Programos teigiamas brugrzatas, kad joje glomi
keturi specializuoti bioinformatikos dalykai. Stud@ms tai svarbu, nes jiemsitent reikia Sio
specialaus mokymo. Be to, tai suteikia jiems gabenytobukti profesiniu poziriu kaip
bioinformatikams.

Studiyy turinys yra nuolat gerinamas, kad atiildamtos moksl reikalavimus ar prisitaikant prie
papildomos personalo kvalifikacijos. Pavyzdziui, kstesniais metais kilo nesklandundél
biochemijos, kai mokyki mokiniai daznai neturi pakankamai chemijos &irhi problema dabar
iSspesta, nes pagal nafjij studiju programos planfizikiné chemija yra dstoma prieS biochenaij
Taip pat po keli mokymy déstytojams buvo atnaujintgsairiy bioinformatikos dalyl turinys.
Studijy programos komitatsudaro abiej fakultey, nariai. Sis komitetas yra itin aktyvus tobulinant
studiju turing ir abu fakultetai (tiek Gamtos moksitiek Matematikos ir informatikos) yra vienodai
aktyvis.

Prograna labai praturtina aktyvus mokslininkisitraukimas, toki kaip Edita Suziedielign
(Gamtos moksl fakultetas) ir Saulius Grazulis (Biotechnologijostitutas), kuris taip pat yra ir
studijuy programos komiteto narys. Saulius Grazulis yratdgibnologijos instituto (Mokslini
tyrimy instituto, kuris dabar priklauso Universitetui)ys Sis stiprus mokslinityrimy indélis yra
svarbus tobulinant specializuobioinformatikos dalyl turinj, taip pat ir praktiniams darbams bei
bakalauro baigiamiesiems darbams. Tai taip jpado faktas, kad trys absolventai, palyginti iS
nedideés programos, dabagsia mokslus doktoraftos studijose. Ekspertgrupes nuomone, tiek
svarus Gamtos mokslfakulteto inalis, tiek orientacijaj mokslinius tyrimus yra programos
pranasumai.

Nors programa yra gera, studiprogramos komitetas tin toliau stengtis gerinti studjturin;.
Norint studijuoti iS dalies biologijir iS dalies kompiuterijos mokslus, reikia didesmpastang nei
mokantis tik vien dalyka. D¢l Sios priezasties, Matematikos ir informatikos Uk&tas tuéty

apsvarstyti galimyb sumazinti kai kuxi, labiaui teorija orientuot;, temy skatiuy, kad gatty
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integruoti labiau specializuotus bioinformatikos Iytas arba kompiutegi mokslo dalykus,
tinkamesnius bioinformatikai, tokius kaip magimokymasis. Tai taip pat gali p&dsumazinti
studenty darbo kifivi. IS dalies, tai jau daroma integruojant duomeavyly ir sujungiant tiesia
algebn ir geometrig | viem dalyka. Tafiau studijp programos komitetas i aktyviai tikrinti
turini ir stengtis kai kurias temas mazinti. Be to, tisty jtraukti darly tradicireje chemijos
laboratorijoje, kurio pageidauja studentai ir tagi rekomenduoja ekspergrupe.

Studijuy programos komitetas ateityje &ty atkreipti @é¢meg i du svarbius studi programos
aspektus. Pirma tai, kadetna Bioinformatikos magistro programos. Tai reiSkiad studentai,
pradedantys studijuoti &iprogram, neturi aisSkios ssimos profesiés veiklos gain, cl to labai
gaila. Studiy programos komitetui patariama agstyti visus galimus ddus Siai situacijai spsti.
Dabar galiojantis sprendimagjtbnt, kad studentaggia magistro studijas Informatikos programoje,
neabejotinai yra nepatenkinama. Vienas iS galsprendinay gakty bati Bioinformatikos magistro
studijy programa, kuri, atsizvelgiamtdabartinn bakalauro studeatskatiy, gali kiti per maza. Kiti
sprendimai: magistro progragpavyzdziui, Kompiuterinio modeliavimo, speciakija, kas tuéty
tikti, atsizvelgiantj tai, kad ji yra susijusi su dideliu kiekiu duomeanalizavimu ir moksliniais
skatiavimais. Dar viena galimyb— specializacija vienoje IS Gamtos maks$hkultete teikiam
magistro program

Kitas aspektas, kuris tikriausiai s@sijsu pirmiau miétu, yra mazjantis student skatius. Aiskios
busimos profesiés veiklos gaiés tikrai padty pritraukti daugiau studeni studiy program. Kita
vertus, pradjus vykdyti program, idarbinimo galimybs bioinformatikos srityje buvo akivaizdziai
pervertintos. Studijj viety skatius buvo pritaikytas trisdeSirai, o tai, ekspett grupes nuomone,
yra tinkama. Su Sia huomone sutinka ir programasabniai partneriai, kurie aiSkiai nurégdjog

darbo rinkoje yra bioinformatikpaklausa.

[ll. REKOMENDACIJOS

1. Siuo metu #ra Bioinformatikos magistro studij programos, to#l pradtdami studijuoti
bakalauro programstudentai neturi aiSkibtasimos profesiés veiklos gain. D¢l to ekspeni
grupe rekomenduoja apsvarstyti visas galimybes Bioinftikos bakalauro studijstudentams
sudaryti aiSkesnes profegémveiklos gaires. Tai gal; buti atskira Bioinformatikos magistro
studiju programa arba kitos programos specializacija, ypd&iui, Kompiuterinio modeliavimo

magistras arba Genetikos/Molekuinbiologijos magistras.

2. Eksperty grup: rekomenduojajtraukti dar vien dalyka apie maSin mokymasi, bent kaip
pasirenkarayi.
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3. Jeiimanoma, studij programoje tuity bati daugiau praktinio darbo, ypasusijusio su darbu
tradicirgje chemijos laboratorijoje (anghvet lab). Yra joje trumpai (keletas valanyldéstomas
dalykas, t&iau hity gerai, jei bioinformatikos studentai & daugiau patirties atliekant
eksperimentindarky. Taip pat, ekspertai rekomenduoja studentams daudjrbti su realiais

bioinformatikos duomenimis.

4. Studijy programos komitetas ity testi programos ir kompiuterijos mokslo dalyknedziagos,
yp& teoriniy, atnaujinim. Kai kurie dalykai, pavyzdziui, Informacija ir kadimas, Operacis
sistemos, Chaoso teorija, Kompiutetirprograny kiirimo metodai, pasiradBioinformatikos

programai Siek tiek per specifiniai.

5. Siekiant skatinti éstytojus tobulintis kompiuterijos mokslo srityjeud@ metu naudojami tik tie
moksliniai darbai, kurie skelbiami ,ISI Web of Some“ platformoje. Kai kurj labai svarhi
konferencij medziaga apie kompiuterijos moksira netraukta. Todl ekspert grupe geriau
rekomenduoja i$faktoriy pritaikyti kompiuterijos mokslui. Sitokio vertinim metu, jvertinti
publikacijy kompiuterijos mokslo zurnaluose ir konferencijmedziagos kokyg

rekomenduojama naudotis ,Microsoft Academic Seapasiaugomis.

6. Ekspert grupe rekomenduoja pritraukti jaunus bioinformatikossytojus, mokslininkus, kad
buty galima padilyti itin specializuotus bioinformatikos dalykus.

7. Ekspert grup: bibliotekai siilo isigyti kelety egzemplion; naujausi bioinformatikos knyg.

8. Apskritai, kalbant apiedtytojus, studentai néty aktyvesny maing tarp universiteto ifmoniy.

Universitetas tuity aktyviau ieSkoti éstytojy, dirbartiy imorese, ir atvirksiai.

Paslaugos teifia patvirtina, jog yra susipaZinusi su Lietuvos [Réslikos baudZiamojo kodekso
235 straipsnio, numataio atsakomyb uz melaging ar Zinomai neteisingai atliktvertima,

reikalavimais.

1 Zin., 2002, Nr.37-1341.
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