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sitilymus, vadovaudamasis Apraso 33 punktu, priemé sprendimg Programas jvertinti teigiamai,
kadangi bendras Programy jvertinimas sudaro daugiau kaip 12 baly ir né viena vertinama sritis néra
jvertinta ,,nepatenkinamai‘. Sprendimo motyvai yra iSdéstyti Sios pazymos prieduose.

Nesutikdami su §iuo Centro sprendimu, Jis turite teise, vadovaudamiesi Metodikos 135
punktu, Centrui pateikti argumentuotg apeliacija per 20 dieny nuo Sio sprendimo i§siuntimo dienos.

! patvirtintas Lietuvos Respublikos vietimo ir mokslo ministro 2009 m. liepos 24 d. jsakymu Nr. ISAK-1652 (nauja redakcija
patvirtinta 2011 m. liepos 29 jsakymu Nr. V-1487).

2 patvirtinta Centro direktoriaus 2010 m. gruodzio 20 d. jsakymu Nr. 1-01-162 ,,Dél vykdomy studijy programy vertinimo metodikos
patvirtinimo®.

3 Patvirtinta Centro direktoriaus 2010 m. sausio 18 d. jsakymu Nr. 1-01-9 , Dél Studijy vertinimo komisijos nuostaty patvirtinimo™
(nauja redakcija patvirtinta Centro direktoriaus 2011 m. gruodzio 16 d. jsakymu Nr. 1-01-168).
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V. GENERAL ASSESSMENT

The study programme Mathematics and Applications of Mathematics (state code — 612G10001) at
Vilnius University is given positive evaluation.

Study programme assessment in points by evaluation areas.

No. Evaluation Area EV%llu'athl{ Ofim
area in points”

1. [Programme aims and learning outcomes 4
2. |Curriculum design 3
3. [Teaching staff 3
4. |Facilities and learning resources 3
5. |Study process and students’ performance assessment 3
6. [Programme management 3
Total: 19

*] (unsatisfactory) - there are essential shortcomings that must be eliminated;

2 (satisfactory) - meets the established minimum requirements, needs improvement,
3 (good) - the field develops systematically, has distinctive features;

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

L

IV. SUMMARY

The aim of “Mathematics and Applications of Mathematics” bachelor study programme is to
prepare professionals who acquire different aspects of mathematics and ability of critical thinking.
The study programme focuses on pure mathematics, applied mathematics, and computer science,
with an emphasis on advanced mathematical techniques, problem solving, computer programming
and clear communication of ideas.

The competencies developed and intended learning outcomes of the study programme are
given in proper details. Competencies are separated into two sets in a logically consistent way
emphasizing their different role in graduate’s professions:

o Generic competencies: 1. Abstract and analytic thinking; 2. Communication,

collaboration skills, and social skills; 3. Lifelong learning skills;
° Subject-specific competencies: 4. Comprehensive knowledge of mathematics; 5.
Mathematical modelling; 6. Application of mathematical software.

The synergy of demanding students, programme management and teaching staff is
exemplary for a good implementation of the study programme. Connections of pure and applied
mathematics are in line with labour market needs concerning development of challenging
applications. Graduates of this programme with major field in mathematics and applications of
mathematics and pedagogical science as minor (or additional 60 ECTS in pedagogy for
qualification) are capable to be teachers of mathematics in primary and secondary schools.

The fields of expertise of the teachers covers mathematical domains ranging from pure
mathematics (Number Theory, Probability Theory) to applied mathematics (Differential Equations,
Numerical Methods, Mathematical Modelling, computer-aided geometric design) and informatics
(Information system design, Image analysis, Neural networks, Complexity theory). The
international recognition of the research carried out by the staff members is acknowledged,



especially in partial differential equations, probability theory and analytic number theory.
Nevertheless, competencies in Algebra, Geometry and Topology should be reinforced in order to
assert these competencies by the presence of research specialists in these fields. The interviews
permitted to confirm that those domains are not currently represented in the research carried out at
VU. International cooperation is not enough intensive as could be.

<.

>

IHI. RECOMMENDATIONS

=
B

A reorganization of the course Basics of mathematical modelling is recommended.

It is recommended that training to write mathematical text in English be imbedded in the study
programme during the whole period of study.

It is recommended that the programme introduce mathematical computer programs in earlier
study years, for example, Wolfram’s Mathematica or Wolframalpha
(https://www.wolframalpha.com/) could be embedded in any basic courses.

Competencies in Algebra, Geometry and Topology should be reinforced in order to assert these
competencies by the presence of research specialists in these fields. Teachers from abroad may
be recruited in the frame of the Erasmus program before candidates are found to be hired as
professors in VU in these fields.

The level of internationalization of the programme should be enhanced by increasing the
mobility of students and academic staff as well as introducing some courses held in English.
International mobility of the teaching staff should be encouraged through exchange
programmes, taking advantage of the possibility of a sabbatical. Initial teacher training of PhD
students and young doctors should be systematically encouraged. This training shouldn’t
restrict to general pedagogical concerns and ICT skills but also include an opportunity for
reflective thinking on the teaching and learning of mathematical topics.

The feedback from Alumni regarding the study programme should be reviewed on a systematic
basis. The graduates’ careers should be monitored.

Project-based and case study teaching methods, as well as group work, should be developed
and applied on a regular basis in the study process. It would “soften” the gap between theory
and practice, which is noticeable at the moment.

The process of gaining competences and advancing through career should be accelerated for
the young generation of teachers.

o




Vertimas iS angly kalbos

VILNIAUS UNIVERSITETO PIRMOSIOS PAKOPOS STUDIJU PROGRAMOS
MATEMATIKA IR JOS TAIKYMAS (VALSTYBINIS KODAS - 612G10001) 2017- 07-10
EKSPERTINIO VERTINIMO ISVADU NR. SV4-164 ISRASAS

Ln?”

V. APIBENDRINAMASIS JVERTINIMAS

Vilniaus universiteto studijy programa Matematika ir jos taikymas (valstybinis kodas — 612G10001)

vertinama teigiamai.

il Vertinimo sritis Srities
Nr. jvertinimas,

balais*
1. Programos tikslai ir numatomi studijy rezultatai 4
2. Programos sandara 3
3. Personalas 3
4. Materialieji istekliai 3
5 Studijy eiga ir jos vertinimas 3
6. Programos vadyba 3
IS viso: 19

* | — Nepatenkinamai (yra esminiy trikumy, kuriuos bitina pa3alinti)
2 — Patenkinamai (tenkina minimalius reikalavimus, reikia tobulinti)
3 — Gerai (sistemiSkai plétojama sritis, turi savity bruozy)

4 — Labai gerai (sritis yra iskirtine)

< >

IV. SANTRAUKA

Matematikos ir matematikos taikymo bakalauro studijy programos tikslas — parengti
specialistus, suprantanéius skirtingas matematikos kryptis ir gebancius kritiskai mastyti. Studijy
programa orientuota | grynaja matematika, taikomaja matematiky ir kompiuteriy moksla,
akcentuojant igpléstinius matematinius metodus, problemy sprendima, programavimg ir aisky idejy
destyma.

Studijy programos ugdomi geb¢jimai ir numatomi studijy rezultatai yra smulkiai aprasyti
toliau. Gebéjimai logiskai suskirstyti j dvi grupes, pabréziant jy skirtingg vaidmenj profesinéje
veikloje:

o Bendrieji gebéjimai: 1. Abstraktus ir analitinis mastymas. 2. Bendravimo ir
bendradarbiavimo jgiidziai bei socialiniai jgiidZiai. 3. Mokymosi visg gyvenimg jgudZiai.
o Dalykiniai gebé¢jimai: 4. Issamios matematikos Zinios. 5. Matematinis modeliavimas.

6. Matematinés programinés jrangos taikymas.

Studijy programoje dalyvauja reiklas studentai, programos vadovai ir déstytojai, kurie
padeda ja sékmingai jgyvendinti. Grynosios ir taikomosios matematikos derinys ugdo studenty
gebéjimg kurti sudétingas programas. Sia programg baige absolventai jgyja pagrindinés
matematikos ir matematikos taikymo krypties bei gretutiniy pedagoginiy moksly krypties (arba



pedagogikos krypties, 60 ECTS kredity) kvalifikacinj laipsnj ir gali déstyti matematika pradinése ir
vidurinése mokyklose.

Déstytojy kompetencijos sritys apima matematikos sritis nuo grynosios matematikos (tai
skai¢iy teorija, tikimybiy teorija) iki taikomosios matematikos (tai diferencialines lygtys,
skai¢iavimo metodai, matematinis modeliavimas, kompiuterinis geometrinis dizainas) ir
informatikos (informaciniy sistemy projektavimas, vaizdy analiz¢, neuroniniai tinklai, sudétingumo
teorija). Déstytojy atlikti tyrimai matematines fizikos lyg¢iy, tikimybiy teorijos ir analizess skaiCiy
teorijos srityse pripaZinti tarptautiniu mastu. Algebros, geometrijos ir topologijos kompetencijos
turéty bati sustiprintos j déstyma jtraukiant $iy sri¢iy tyrimy specialistus. Atliktos apklausos
patvirtino, kad $ios sritys §iuo metu néra atstovaujamos VU atlieckamuose tyrimuose. Tarptautinis
bendradarbiavimas yra nepakankamas.
<.>

ITl. REKOMENDACIJOS

o
°

Rekomenduojama pertvarkyti matematinio modeliavimo pagrindy kursa.

2. Rekomenduojama mokyma rafyti matematinj teksta angly kalba jtraukti j studijy programg
visq studijy laikotarpj.

3. Rekomenduojama studijy programoje pristatyti ankstesnes matematines kompiuterines
programas, pavyzdziui, » Wolfram Mathematica“ arba ,, Wolframalpha“
(https://www.wolframalpha.com), jtraukiant jas j bet kuriuos pagrindinius kursus.

4. Algebros, geometrijos ir topologijos kompetencijos turéty biti sustiprintos j deéstymg
jtraukiant iy sri¢iy tyrimy specialistus. Per ,,Erasmus® programa galima jdarbinti uZsienio
destytojus, kol bus atrinkti $iy sri¢iy kandidatai déstyti VU.

5. Programos tarptautiSkumas turéty buti gerinamas didinant studenty ir déstytojy juduma, taip
pat sitilant dalj kursy angly kalba. Tarptautinis déstytojy judumas turi biti skatinamas per
mainy programas, metines atostogas. Turi biti sistemingai skatinamas doktoranturoje
studijuojanéiy ir ja neseniai baigusiy studenty rengimas mokytojauti. Mokymai neturéty
apsiriboti bendrosiomis pedagoginémis temomis ir IRT jgiidziais, bet turéty apimti ir
refleksyvyjj mastymag apie mokyma ir matematikos temy mokymasi.

6. Turi buti sistemingai perzitrimi absolventy atsiliepimai apie studijy programg. Bitina
stebéti absolventy karjera.

7. Turi buti parengti ir studijoms reguliariai taikomi projektinis ir atvejo tyrimais grindZiamas
mokymo metodai, taip pat darbas grupése. Tai su§velninty atotriikj tarp teorijos ir praktikos,
kuris §iuo metu yra pastebimas.

8. Jaunosios kartos déstytojams turéty biti suteikta galimybé sparciau kelti kvalifikacijg ir kilti

karjeros laiptais.

Paslaugos teikéjas patvirtina, jog yra susipaZings su Lietuvos Respublikos baudZiamojo kodekso
235 straipsnio, numatandio atsakomybg¢ uZ melagingg ar Zinomai neteisingai-atlikta vertimg,

reikalavimais. Z Uéz o WJQ(}@Mé «

Vertéjos rekvizitai (var avarde paiaéas)

2
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V. GENERAL ASSESSMENT

The study programme Financial and Actuarial Mathematics (state code — 612G17001) at Vilnius
University is given positive evaluation.

Study programme assessment in points by evaluation areas.

No. Cvaluation Area Evalu‘atlon' Of ‘m
area in points®

1. [Programme aims and learning outcomes -+
2. |Curriculum design 3
3. [Teaching staff 3
4. |Facilities and learning resources 3
5. |Study process and students’ performance assessment 3
6. [Programme management 4
Total: 20

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

2 (satisfactory) - meets the established minimum requirements, needs improvement;
3 (good) - the field develops systematically, has distinctive features;

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

Lassr

IV. SUMMARY

The aim of “Financial and Actuarial Mathematics” bachelor study programme is to
prepare professionals who have fundamental background in pure mathematics and information
technologies, together with detailed understanding of demographical, economical, insurance
problems, financial risks, and are able to apply theoretical knowledge to solve practical problems as
well as to take advantage of thinking abstractly, logically and critically, operating in various
professional environments (banks, insurance, companies, etc.), and demonstrating necessary skills
to pursue academic careers. The competences developed and intended learning outcomes of the
study programme are given in proper details. Competences are separated into two sets in a logically
consistent way emphasizing their different role in graduates professions:

- Generic competences: 1. Communication and team working skills; 2. Abstract/logical
thinking; 3. Life-long learning skills; 4. Research fundamentals;

- Subject-specific competences: 5. Fundamental knowledge and skills in pure
mathematics; 6. I'T knowledge and application skills; 7. Applications in Financial/Actuarial field.

The synergy of demanding students, programme management and teaching staff is
exemplary for a good implementation of the study programme. Lecture notes are given in advance
through Moodle platform yet well articulated with classroom inputs, as attested by a high
attendance rate of the students.The programmes has a good number of enrolled students and offers a
coherent study opportunity for students, since the bachelors lead to the master programme which in
turn responds to the need of the labour market.

The fields of expertise covers mathematical domains in pure mathematics (Analytic
Number Theory, Probability Theory) and applied mathematics (Mathematical Modelling,
Computational Modellings, Statistics, Risk Theory and Actuarial Mathematics) and therefore assess
competencies globally adequate to achieve the list of learning outcomes stated in the programme
description. Nevertheless, competencies in Algebra and Geometry need to be reinforced to fully
reach the 5th learning outcome related to fundamental knowledge in pure mathematics, as the
interviews allowed to confirm that there is currently no specialist in Algebra nor Geometry (a



researcher with competences in these fields attested by publications in the international standards)
among the teaching staff. Mobility of teaching staff and students is still insufficient.

The workload of teaching staff in education and research activities are not balanced. Therefore it is
uncertain that the reform of the Vilnius university will be successful in these circumstances.

<..>

III. RECOMMENDATIONS

6.

It is recommended to promote team work in regular courses and ensure that the thesis work
is done on an individual basis to develop scientific autonomy and sense of responsibility.
The review team recommends to reconsider the course in Law as a perspective course for
those who choose actuarial mathematics as speciality for international actuary certification.
The review team also recommends to reconsider the course Philosophy as a perspective
course in the block of 15 credits of general university courses. Alternatively, a course on
mathematical communication that covers topics from general philosophy, epistemology and
didactics of mathematics may be introduced in order to train students to reflect on scientific
activity and communicate with different target groups.

Competencies in Algebra and Geometry should be reinforced to fully reach the 5™ learning
outcome related to fundamental knowledge in pure mathematics. Teachers from abroad may
be recruited in the frame of the Erasmus program before candidates are found to be hired as
professors in VU in these fields.

The number of contact hours should be limited to approach the international standard of 200
contact hours / year and therefore guarantee research conditions of staff members for the
viability of the graduate study programme.

International mobility of the teaching staff should be encouraged through exchange
programmes, taking advantage of the possibility of a sabbatical. Initial teacher training of
PhD students and young doctors should be systematically encouraged. This training
shouldn’t restrict to general pedagogical concerns and ICT skills but also include an
opportunity for reflective thinking on the teaching and learning of mathematical topics.

The level of internationalization of the programme should be enhanced by increasing the
mobility of students and academic staff as well as introducing additional international
activities.

The content and the requirements of the internship report should be enhanced as students see
it just as a formal paper work.

The study programme should be subjected to regular observations in order to make it even
more up-to-date and attractive.

. Project-based and case study teaching methods, as well as group work should be developed

and applied on a regular basis in the study process. It would “soften” the gap between theory
and practice, which is noticeable at the moment.




Vertimas i$ angly kalbos
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Lo
V. APIBENDRINAMASIS JVERTINIMAS

Vilniaus universiteto studijy programa Finansy ir draudimo matematika (valstybinis kodas —

612G17001) vertinama teigiamai.

Fil. Vertinimo sritis Srities
Nr. jivertinimas,

balais*
L, Programos tikslai ir numatomi studijy rezultatai 4
2. Programos sandara 3
3 Personalas 3
4. Materialieji istekliai 3
S. Studijy eiga ir jos vertinimas 3
6. Programos vadyba 4
IS viso: 20

* | — Nepatenkinamai (yra esminiy trikumy, kuriuos biitina pasalinti)
2 — Patenkinamai (tenkina minimalius reikalavimus, reikia tobulinti)
3 — Gerai (sistemiskai plétojama sritis, turi savity bruozy)

4 — Labai gerai (sritis yra isskirtine)

Lo

IV. SANTRAUKA

Finansy ir draudimo matematikos bakalauro studijy programos tikslas — parengti tvirtus grynosios
matematikos ir informaciniy technologijy pagrindus turinéius specialistus, gerai iSmanancius
demografines, ekonomines, draudimo problemas, finansing rizika, gebancius pritaikyti teorines
zinias praktinéms problemoms spresti, mokancius mastyti abstrakcial, logiskai ir kritiskai, veikti
ivairiose profesinése aplinkose (bankuose, draudimo jmonese ir kt.), pademonstruoti akademinei
karjerai reikalingus jgiidzius. Studijy programos ugdomi gebejimai ir numatomi studijy rezultatai
smulkiai apragyti toliau. Gebéjimai logiskai suskirstyti j dvi grupes, pabréziant ju skirtingg
vaidmenj profesinéje veikloje:
- Bendrieji geb¢jimai: 1. Bendravimo ir komandinio darbo jgudziai. 2. Abstraktus, loginis
mastymas. 3. Mokymosi visa gyvenimg jgiidziai. 4. Moksliniy tyrimy pagrindai.
- Dalykiniai gebéjimai: 5. Pagrindinés Zinios apie grynajg matematika ir jy taikymo jgidziai. 6. IT
Zinios ir jy taikymo jgtidZiai. 7. Ziniy taikymas finansy ir draudimo srityse.

Studijy programoje dalyvauja reikliis studentai, programos vadovai ir déstytojai, kurie
padeda ja sekmingai jgyvendinti. Paskaity medziaga i§ anksto pateikiama ,Moodle® platformoje,
taip pat gerai déstoma klas¢je — tai patvirtina aukstas studenty lankomumas. Sig programa studijuoja



nemazai studenty, ji suteikia studentams tolesniy studijy galimybe, kadangi po bakalauro seka
magistrantiiros studijy programa, kuri savo ruoztu patenkina darbo rinkos poreikj.

Studijy kryptys apima gryngja matematikg (tai analizés skaiciy teorija, tikimybiy
teorija) ir taikomaja matematikg (tai matematinis modeliavimas, kompiuterinis modeliavimas,
statistika, rizikos teorija ir aktuariné matematika), kurios ugdo kompetencijas, reikalingas siekiant
programos apraSyme numatyty studijy rezultaty. Kita vertus, reikia sustiprinti algebros ir
geometrijos kompetencijas, kad bity iki galo pasiektas 5-as studijy rezultatas — jgyta pagrindiniy
grynosios matematikos Ziniy. Pokalbiy metu patvirtinta, kad $iuo metu tarp déstytojy néra nei
algebros, nei geometrijos specialisty (kompetencijy Siose srityse turinciy tyréjy, kuriy tyrimai biity
skelbiami tarptautiniuose leidiniuose). Vis dar nepakankamas déstytojy ir studenty judumas.

Néra pusiausvyros tarp mokymo ir moksliniy tyrimy veiklos. Esant tokioms aplinkybéms neaisku,
ar Vilniaus universiteto reforma bus s¢kminga.

<.>

[HI. REKOMENDACIJOS

1. Rekomenduojama skatinti komandinj darbg reguliariuose kursuose ir uztikrinti, kad
baigiamuosius darbus studentai atlikty atskirai, taip siekiant pletoti mokslinj
savarankiskumg ir atsakomybes jausma.

2. Eksperty grupé rekomenduoja i$ naujo apsvarstyti galimybe jtraukti teises kursa, kurj galety
rinktis studentai, savo specialybe pasirinke aktuaring matematikg ir siekiantys tarptautinio
aktuaro sertifikato.

3. Eksperty grupé taip pat rekomenduoja i§ naujo apsvarstyti galimybe jtraukti filosofijos kursg
i 15 kredity, skiriamy bendriesiems kursams. Kitu atveju galima jtraukti matematinio
bendravimo kursa, kuris apimty bendrosios filosofijos, epistemologijos ir matematikos
didaktikos temas, skirtas ugdyti studenty gebéjimg apmastyti savo moksling veiklg ir
bendrauti su jvairiomis tikslinémis grupémis.

4. Reikia sustiprinti algebros ir geometrijos kompetencijas, kad bty iki galo pasiektas 5-as
studijy rezultatas — jgyta pagrindiniy grynosios matematikos Ziniy. Per ,,Erasmus® programa
galima jdarbinti uzsienio déstytojy, kol bus atrinkti $iy sriciy kandidatai destyti VU.

5. Kontaktiniy valandy skai¢ius turéty biti ribojamas iki tarptautiniu mastu pripazjstamy 200
kontaktiniy valandy per metus, uztikrinanciy sglygas studenty moksliniams tyrimams, kurie
yra biitini, kad studijy programa egzistuoty.

6. Tarptautinis déstytojy judumas turi biiti skatinamas per mainy programas, metines atostogas.
Turi biti sistemingai skatinamas doktorantliroje studijuojanciy ir jg neseniai baigusiy
studenty rengimas mokytojauti. Mokymai neturéty apsiriboti bendrosiomis pedagoginémis
temomis ir IRT jgudziais, bet taip pat turéty apimti refleksyvyjj mastyma apie mokyma ir
matematikos temy mokymasi.

7. Programos tarptautiSkumas turéty buti gerinamas didinant studenty ir déstytojy juduma, taip
pat sitilant papildomg veiklg tarptautiniu mastu.

8. Praktikos ataskaitos turinys ir reikalavimai turi buti sugrieztinti, nes studentai ja mato kaip
paprasCiausig privalomg ,,popieriuko gavima®.

9. Studijy programa turéty bati reguliariai stebima, siekiant jg dar labiau atnaujinti ir pritraukti
daugiau studenty.

10. Turi bati parengti ir studijuojant reguliariai taikomi projektinis ir atvejo tyrimais
grindziamas mokymo metodai, taip pat darbas grupese. Tai susvelninty atotriikj tarp teorijos
ir praktikos, kuris §iuo metu yra pastebimas.
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V. GENERAL ASSESSMENT

The study programme Financial and Actuarial Mathematics (state code — 621G17001) at Vilnius
University is given positive evaluation.

Study programme assessment in points by evaluation areas.

No. Evaluation Area Evalu‘at'l(m' o an
area in points™

1. |Programme aims and learning outcomes 4
2. |Curriculum design 3
3. [Teaching staff 3
4. |Facilities and learning resources 3
5. [Study process and students’ performance assessment 4
6. |Programme management 4
Total: 21

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

2 (satisfactory) - meets the established minimum requirements, needs improvement;
3 (good) - the field develops systematically, has distinctive features;

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

<...>
IV. SUMMARY

The objective of Financial and Actuarial Mathematics study programme is fo improve
students’ competencies gained during first cycle study programme Financial and Actuarial
Mathematics BSc, and to prepare professionals who have high-profile education in financial and
actuarial mathematics with an emphasis on theoretical foundation of various methods and
techniques of probability theory, stochastic analysis, risk theory, and related fields. Graduates of
the programme are qualified to analyze and solve problems in theoretical models of finance and
insurance, with implementation of obtained solutions in practice. The competences developed and
intended learning outcomes of the study programme are given in proper details. Competences are
separated into two sets in a logically consistent way emphasizing their different role in graduates’
professions:

o Generic competences: 1. Abstract and critical thinking; 2. Work in a team and
individually; 3. Carrying on research work;
o Subject-specific competences: 4. Advanced theoretical knowledge in financial and

actuarial mathematics; 5.Ability to apply mathematical knowledge and skills to analyzing
and solving actuarial problems; 6. Ability to apply mathematical knowledge and skills to
analyzing and investigating financial instruments and markets.

The synergy of demanding students, programme management and teaching staff is
exemplary for a good implementation of the study programme. Lecture notes are given in advance
through Moodle platform yet well articulated with classroom inputs, as attested by a high
attendance rate of the students. The programmes has a good number of enrolled students and offers
a coherent study opportunity for students, since the bachelors lead to the master programme which
in turn responds to the need of the labour market.

The review team would like also to emphasize the level of internationalization of the
programme is still insufficient. It might be enhanced by increasing the mobility of students and
academic staff, including exchange programmes and taking advantage of the possibility of a
sabbatical. The workload of teaching staff in education and research activities are not balanced.



Therefore it is uncertain that the reform of the Vilnius University will be successful in these
circumstances.

<.>
IHI. RECOMMENDATIONS

1. To meet recommendations on the unbalanced subjects in pure and applied mathematics it is
recommended to reorganize and relocate volume of some courses to create theoretical
courses that do have very strong applicable flavour, as mentioned in the analysis of
curriculum design.

2. The number of contact hours should be limited to approach the international standard of 200
contact hours / year and therefore guarantee research conditions of staff members for the
viability of the graduate study programme.

3. International mobility of the teaching staff should be encouraged through exchange
programmes, taking advantage of the possibility of a sabbatical. Initial teacher training of
PhD students and young doctors should be systematically encouraged. This training
shouldn’t restrict to general pedagogical concerns and ICT skills but also include an
opportunity for reflective thinking on the teaching and learning of mathematical topics.

4. The level of internationalization of the programme should be enhanced by increasing the
mobility of students and academic staff as well as introducing more courses held in English.

5. It should be expedient to introduce into the syllabus of the programme some modern study
modules (subjects), such as “Machine learning techniques”, “Artificial intelligence”,
“Statistical networks”, etc.

6. The project-based teaching and learning methods, as well as group work, should be
developed and applied on a regular basis in the study process. It would “soften” the gap
between theory and practice, which is noticeable at the moment.

7. The process of gaining competences and advancing through career should be accelerated for
the younger generation of teachers.




Vertimas i$ angly kalbos

VILNIAUS UNIVERSITETO ANTROSIOS PAKOPOS STUDIJU PROGRAMOS FINANSU
IR DRAUDIMO MATEMATIKA (VALSTYBINIS KODAS — 621G17001) 2017-07-10
EKSPERTINIO VERTINIMO ISVADU NR. SV4-162 ISRASAS

<.>
V. APIBENDRINAMASIS JVERTINIMAS

Vilniaus universiteto studijy programa Finansy ir draudimo matematika (valstybinis kodas —

621G17001) vertinama teigiamai.

Eil. Vertinimo sritis Srities
Nr. jvertinimas,

balais*
1. Programos tikslai ir numatomi studijy rezultatai 4
Z. Programos sandara 3
T Personalas 3
4, Materialieji iStekliai 3
5. Studijy eiga ir jos vertinimas 4
6. Programos vadyba 4
IS viso: 21

* | — Nepatenkinamai (yra esminiy trikumy, kuriuos biitina paSalinti)
2 — Patenkinamai (tenkina minimalius reikalavimus, reikia tobulinti)
3 — Gerai (sistemiskai plétojama sritis, turi savity bruozy)

4 — Labai gerai (sritis yra iskirtiné)

Lo

IV. SANTRAUKA

Finansy ir draudimo matematikos studijy programos tikslas — gerinti studenty
gebéjimus, jgytus pirmosios pakopos finansy ir draudimo matematikos studijy programoje, ir rengti
specialistus, turincius auksto lygio finansy ir draudimo matematikos iSsilavinimg, pabréZiant
tikimybiy teorijos, stochastinés analizés, rizikos teorijos ir susijusiy krypciy metody ir priemoniy
teorinius pagrindus. Programos absolventai geba analizuoti ir spresti teoriniy finansy ir draudimo
modeliy problemas ir praktiskai jgyvendinti rastus sprendimus. Studijy programos ugdomi
gebéjimai ir numatomi studijy rezultatai smulkiai aprasyti toliau. Gebé¢jimai logiSkai suskirstyti |
dvi grupes, pabréziant jy skirtinga vaidmenj profesingje veikloje:

o Bendrieji gebéjimai: 1. Abstraktus ir kritinis mgstymas. 2. Darbas komandoje ir
individualiai. 3. Moksliniy tyrimy vykdymas.
o Dalykiniai geb¢jimai: 4. I8pléstinés teorinés finansy ir draudimo matematikos Zinios.

5. Geb¢jimas taikyti matematines Zinias ir jgidzius draudimo problemoms analizuoti ir

spresti. 6. Gebéjimas taikyti matematines Zinias ir gebéjimus finansinéms priemonéms ir
rinkoms analizuoti ir tirti.

Studijy programoje dalyvauja reiklts studentai, programos vadovai ir déstytojai, kurie

padeda ja sekmingai jgyvendinti. Paskaity medziaga i§ anksto pateikiama ,Moodle™ platformoje,



taip pat gerai déstoma klaséje — tai patvirtina aukstas studenty lankomumas. Sig programa studijuoja
nemazai studenty, ji suteikia studentams tolesniy studijy galimybe, kadangi po bakalauro seka
magistranttiros studijy programa, kuri savo ruoztu patenkina darbo rinkos poreikj.

Eksperty grupé taip pat noréty pabrezti, kad programos tarptautiSkumas vis dar yra
nepakankamas. Jj gerinti galima didinant studenty ir déstytojy judumg per mainy programas ir
metines atostogas. Néra pusiausvyros tarp mokymo ir moksliniy tyrimy veiklos. Esant tokioms
aplinkybéms neaisku, ar Vilniaus universiteto reforma bus sékminga.

III. REKOMENDACIJOS

1. Siekiant i8lyginti pusiausvyrg tarp grynosios ir taikomosios matematikos, rekomenduojama
pertvarkyti ir perkelti kai kuriuvos kursus, sukurti teorinius praktikoje pritaikytinus kursus,
kaip minéta programos sandaros analizéje.

2. Kontaktiniy valandy skaicius turéty biiti ribojamas iki tarptautiniu mastu pripazjstamy 200
kontaktiniy valandy per metus, uZtikrinandéiy sglygas studenty moksliniams tyrimams, kurie
yra bitini, kad studijy programa egzistuoty.

3. Tarptautinis destytojy judumas turi biti skatinamas per mainy programas, metines atostogas.
Turi buti sistemingai skatinamas doktoranttiroje studijuojanéiy ir jg neseniai baigusiy
studenty rengimas mokytojauti. Mokymai neturéty apsiriboti bendrosiomis pedagoginémis
temomis ir IRT jgdziais, bet taip pat turety apimti refleksyvyji mastymg apie mokyma ir
matematikos temy mokymasi.

4. Programos tarptautiSkumas turéty biiti gerinamas didinant studenty ir déstytojy juduma, taip
pat sitilant dalj kursy angly kalba.

5. Bty tikslinga j programg jtraukti naujausias sritis atspindincius studijy modulius (dalykus),
pavyzdZiui, tai galéty biiti ,,masininio mokymosi metodai*, , dirbtinis intelektas®, , statistikos
tinklai“ ir kt.

6. Turi buti parengtas ir studijuojant reguliariai taikomas projektinis mokymo metodas, taip pat
darbas grupése. Tai suSvelninty atotriikj tarp teorijos ir praktikos, kuris $iuo metu yra
pastebimas.

7. Jaunosios kartos déstytojams turéty buti suteikta galimybe spar¢iau kelti kvalifikacijg ir kilti
karjeros laiptais.

Paslaugos teik¢jas patvirtina, jog yra susipazings su Lietuvos Respublikos baudziamojo kodekso
235 straipsnio, numatancio atsakomybe¢ uZ melagingg ar Zinomai netelsmgal 3111th Vertl a,
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V. GENERAL ASSESSMENT

The study programme Mathematics (state code — 621G10001) at Vilnius University is given
positive evaluation.

Study programme assessment in points by evaluation areas.

No. Evaluation Area Evalu.atml% of an
area in points”

1. [Programme aims and learning outcomes 4
2. |Curriculum design 3
3. [Teaching staff 3
4. |Facilities and learning resources 3
5. [Study process and students’ performance assessment 3
6. [Programme management 4
Total: 20

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

2 (satisfactory) - meets the established minimum requirements, needs improvement;
3 (good) - the field develops systematically, has distinctive features;

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

Loz
IV. SUMMARY

The aim of Mathematics master study programme is to improve students’ competencies
gained during first cycle study programme Mathematics and Applications of Mathematics BSc, or
to some other in compliance to this one, and to train qualified specialists who have advanced
knowledge in pure and applied mathematics as well as strong problem solving skills so that they can
successfully tackle challenging scientific, industrial, economic problems.

The competencies developed and intended learning outcomes of the study programme are
described in proper details. Competences are separated into two sets in a logically consistent way
emphasizing their different role in graduates’ professions:

o Generic competences: 1. Abstract and critical thinking skills; 2. Life-long learning
skills; 3. Communication and collaboration skills;
o Subject-specific competences: 4. Advanced theoretical knowledge of mathematics

(theory, methods); 5. Ability to apply mathematical knowledge and skills; 6. Ability to
perform mathematical research.
The synergy of demanding students, programme management and teaching staff is exemplary for a
good implementation of the study programme. Connections of pure and applied mathematics are in
line with labour market needs concerning development of challenging applications.

The international recognition of the research carried out by the staff members is
acknowledged, especially in partial differential equations, probability theory and analytic number
theory. Nevertheless, competencies in algebra, geometry and topology should be reinforced in order
to assert these competencies by the presence of research specialists in these fields. They are not
only very important in their own right but also extremely useful in modern and dynamical
multidisciplinary research and applications. In particular, in the era of the big data, large and
complex systems and bioinformatics where effective algorithms are highly demanded. This is
because these specialists help one to recognize data structures, shapes so to develop theory for
reducing complexity in computation. The interviews permitted to confirm that those domains are




not currently represented in the research carried out at VU. International cooperation is not enough

intensive as could be.
<..>

1. RECOMMENDATIONS

1. To better equip students with knowledge to meet today’s research and applications
development it is recommended to design one or two courses on algebra, geometry and
topology that deal with algebraic structures, computer algebra and topological shapes if
possible.

2. International mobility of students and the teaching staff should be encouraged through
exchange programmes, taking advantage of the possibility of a sabbatical as well as
introducing some courses held in English. Initial teacher training of PhD students and young
doctors should be systematically encouraged. This training should not restrict to general
pedagogical concerns and ICT skills but also include an opportunity for reflective thinking
on the teaching and learning of mathematical topics.

3. It is recommended to review the study programme in a systematic way involving Social
partners and Alumni representatives in order to keep it up-to-data and more attractive.

4. Despite active involvement in their own research work, the teaching staff should be more
flexible in proposing and developing topics (for students’ final thesis) on the boundary of
two or more research fields.

5. The process of gaining competences and advancing through career should be accelerated for
the young generation of teachers.




Vertimas i§ angly kalbos

VILNIAUS UNIVERSITETO ANTROSIOS PAKOPOS STUDIJU PROGRAMOS
MATEMATIKA (VALSTYBINIS KODAS -621G10001) 2017-07-10 EKSPERTINIO
VERTINIMO ISVADU NR. SV4-158 ISRASAS

Lo

V. APIBENDRINAMASIS J[VERTINIMAS

Vilniaus universiteto studijy programa Matematika (valstybinis kodas — 621G10001) vertinama

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

* 1 — Nepatenkinamai (yra esminiy tritkumy, kuriuos bitina paSalinti)
2 — Patenkinamai (tenkina minimalius reikalavimus, reikia tobulinti)
3 — Gerai (sistemi8kai plétojama sritis, turi savity bruozy)

4 — Labai gerai (sritis yra i$skirtine)

<.>

IV. SANTRAUKA

Matematikos magistrantiiros studijy programos tikslas — gerinti studenty gebéjimus,
jgytus pirmosios pakopos matematikos ir matematikos taikymo ar kitoje ja atitinkancioje studijy
programoje, rengti kvalifikuotus specialistus, turincius iSplestiniy grynosios ir taikomosios
matematikos Ziniy bei stipriy problemy sprendimo jgidziy, geban&ius sekmingai spresti sudétingas
mokslo, pramonés ir ekonomikos problemas.

Studijy programos ugdomi gebé¢jimai ir numatomi studijy rezultatai smulkiai apra$yti
toliau. Gebéjimai logiskai suskirstyti j dvi grupes, pabréziant ju skirtingg vaidmen;j profesinéje
veikloje:

Bendrieji gebejimai: 1. Abstraktus ir kritinis mastymas. 2. Mokymosi visg gyvenimg
igidziai. 3. Bendravimo ir bendravimo jgiidziai.

Dalykiniai gebéjimai: 4. I$pléstinés teorinés matematikos Zinios (teorija, metodai). 5.
Gebejimas taikyti matematines Zinias ir jgiidZius. 6. Gebéjimas atlikti matematinius tyrimus.

Studijy programoje dalyvauja reiklis studentai, programos vadovai ir destytojai, kurie
padeda jg sékmingai jgyvendinti. Grynosios ir taikomosios matematikos derinys patenkina darbo
rinkos poreikj specialistams, gebantiems kurti sudétingas programas.



Destytojy atlikti tyrimai matematinés fizikos lygéiy, tikimybiy teorijos ir analizes skaiciy
teorijos srityse pripazinti tarptautiniu mastu. Algebros, geometnjos ir topologijos kompetencijos
turéty biti sustiprintos jtraukiant $iy sric¢iy tyrimy spemahstus Sie dalykai yra ne tik svarbs, bet ir
naudingi atliekant Siuolaikinius dinamiskus jvairiy sri¢iy tyrimus bei taikant jy rezultatus, tuo labiau
didZiyjy duomeny, placiy ir sudetlngq sistemy bei bioinformatikos laikais, kai veiksmingi
algoritmai itin reikalingi. Siy sri¢iy specialistai padeda atpazinti duomeny struktaras, diagramas ir
sukurti teorijg skai¢iavimams supaprastinti. Atliktos apklausos patvirtino, kad $ios sritys $iuo metu
nera atstovaujamos VU atliekamuose tyrimuose. Tarptautinis bendradarbiavimas nepakankamas.

L

III. REKOMENDACLJOS

1. Siekiant geriau parengti studentus $iuolaikiniams moksliniams tyrimams ir jy taikymui,
rekomenduojama paruosti vieng ar du kursus, susijusius su algebra, geometrija ir topologija,
kuriuose, jei jmanoma, biity nagringjamos algebrinés struktiiros, kompiuteriné algebra ir
topologings figtiros.

2. Tarptautinis studenty ir déstytojy judumas turi bati skatinamas per mainy programas,
metines atostogas ir sililant dalj kursy angly kalba. Turi biiti sistemingai skatinamas
doktorantiiroje studijuojan¢iy ir ja neseniai baigusiy studenty rengimas mokytojauti.
Mokymai neturéty apsiriboti bendrosiomis pedagoginémis temomis ir IRT jgiidZiais, bet taip
pat turéty apimti refleksyvyjj mastyma apie mokyma ir matematikos temy mokymasi.

3. Rekomenduojama sistemingai perzitiréti studijy programg kartu su socialiniais dalininkais ir
absolventy atstovais, kad ji biity atnaujinta ir pritraukty daugiau studenty.

4. Destytojai turety ne tik aktyviai dalyvauti savo moksliniy tyrimy srityse, bet taip pat sidlyti
ir plétoti temas (studenty baigiamiesiems darbams), kurios sietysi su dviem ar daugiau
moksliniy tyrimy sriciy.

5. Jaunosios kartos déstytojams turéty biti suteikta galimybe spardiau kelti kvalifikacija ir kilti
karjeros laiptais.
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