V I L N I U S STUDIJU DALYKO (MODULIO) (SD(M)) KORTELE
PIRMOSIOS IR ANTROSIOS PAKOPU BEI
TECH VIENTISOSIOMS STUDIJOMS
Matematinio modeliavimo katedra

COURSE CARD FOR THE FIRST AND SECOND CYCLE AND INTEGRATED
STUDIES
Department of Mathematical Modelling

SD(M) pavadinimas Course title

Diskrecioji matematika 1 Discrete Mathematics 1

SD(M) priklausomybé studiju pakopai

Course subjection to study level

Studijos: B_ Pirmosios pakopos
Studies: First cycle
SD(M) priklausomybé studiju programai SD(M) priklausomybé studijy kryp¢éiu ir kryp¢iu grupei
Course subjection to programme The list of study fields and groups of fields
SD(M) priklausomybé dalyky grupei .. - - — -
Course subjection to group 1 - studijy dalyko Studijy krypc¢iy Studijy krypties
Course grupés kodas kodas
SD(M) priklausomybé programos daliai o B- Studijl} krypties dalyku dalis Code of the group of Code of the study
Course subjection to part of the programme Part of Study area Subjects study fields field
Struktdriné SD priklausomybe ~ *** K —katedros A AO01
Course structural subjection Department

*) Grupé: *) 1 - studijy dalyko; 2 - praktikos; 3 - baigiamojo darbo ar projekto; 4 - baigiamojo egzamino; 5 - tiriamojo darbo; 6 - profesinio testavimo; 7 -
kitas.

*#*) A - Bendryjy universitetiniy studijy; B - Studijy krypties; C - Specializacijos.

*##%#) U - universiteto; F - fakulteto; K - katedros.

*) Group: *) 1 - Course; 2 - Practice; 3 - Final Work or Project; 4 - Final Examination; 5 - Research Work; 6 - Professional Testing; 7 - Other.

**) A - General, B - Field; C - Specialization.

*##%) U - University; F - Faculty; K - Department.

SD(M) kodas SD(M) kreditai SD(M) Atsiskaitymo forma
Course number Course volume in credits Course assessment
Pakopa * Modulio Nr. IS ju: KD, KS,
Fakultetas Katedra I8 viso: KP, PR L, E1, E2, E, BE, BD, KD, KS, KP,
Faculty Department | Study cycle Number Total: There out: D, A PR
F|M|M|[M B 16102 3 0 E -

*) B - pirmoji pakopa; A - vientisosios studijos; M - antroji pakopa.
*) B - first cycle studies; A - integrated studies; M - second cycle studies.
SD(M) valandy paskirstymas pagal studiju formas ir bidus

Distribution of course hours by study forms and ways

Valandos Hours

Studijy | Paskai- Lab. Praty- | Konsul- Sav. o
3 Kodas | bidas #| toms | darbams| boms |tacijoms| darbui | _ |Kontaktiniy
Studijy forma Study Lectures | Laborotory | Practical | Consultati | Independent I8 viso
Study form Code way works works on work Total Contact
Nuolatinés studijos NL S 30 0 15 2 33 80 47
Full-time studies

*) Studijy budas: S - semestrais; M - moduliais; C - ciklais; T - nuotolinis; NI - neakivaizdinis intensyvusis.
*) Study process forms: S - semesters; M - modules; C - periods; T - distance; NI - part-time.

SD(M) ANOTACIJA

Diskrecioji matematika yra matematikos sritis, tyriné¢janti diskreciasias struktiiras ir realiyjy reiskiniy diskreciuosius
matematinius modelius. Ji atsiskyré kaip savarankiska sritis XX amziaus viduryje dél kibernetikos ir informatikos moksly
atsiradimo bei kompiuterinés technikos plétros. Diskreciojoje matematikoje nagrinéjamos tokios sritys kaip kombinatorika,
grafy teorija, matematiné logika, informacijos kodavimas, baigtiniai automatai, formaliosios gramatikos ir kt. Ji taip pat
apima kai kuriuos skaiciy teorijos, skai¢iavimo matematikos, tikimybiy teorijos ir matematiniy programavimo klausimus.
Diskrecioji matematika yra svarbi informatikos ir kibernetikos srityse bei turi praktinés taikymo galimybes algoritmy,
duomeny saugojimo ir perdavimo, informacijos apdorojimo srityse.
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Studentai numatytu tvarkaraStyje metu privalo dalyvauti ne maZiau kaip 50 proc. teoriniy paskaity, 60 proc. pratyby.
ANNOTATION OF COURSE

Discrete mathematics is a branch of mathematics that studies discrete structures and discrete mathematical models of real
phenomena. It emerged as an independent field in the middle of the 20th century due to the emergence of cybernetics and
computer science and the development of computer technology. Discrete mathematics deals with combinatorics, graph
theory, mathematical logic, information coding, finite automata, formal grammars, etc. It also covers issues of number
theory, computational mathematics, probability theory, and mathematical programming. Discrete mathematics is important in
informatics and cybernetics and has practical application possibilities in algorithms, data storage and transmission, and
information processing.

Students must attend at least 60% of the time scheduled practical works and 50% of the lectures.

SD(M) TIKSLAS

Supazindinti su pagrindinémis matematinés logikos, aibiy teorijos, kombinatorikos ir sarysiy teorijos savokomis, uzdaviniais
bei jy sprendimo metodais. Numatomas gebéjimas spresti klasikinius diskreciosios matematikos uzZdavinius.

AIM OF COURSE

To acquaint with basic concepts of mathematical logic, combinatorics, relations, sets. Students must be able solve typical
problems, apply modern mathematical methods to solve real life problems, to modify and generalize formulation of problem.
Pagrindiné literatiira (ne daugiau kaip 5 Saltiniai):

Main references (not more than 5 references)

Eil. Nr. | Leidinio autoriai ir pavadinimas (elektroniniy leidiniy ir Ziniatinklio adreso)

No. Authors and title (site address in case of e-publication)

1. Oscar Levin. Discrete mathematics. An open introduction. 3rd ed. 2021. 414 p. Laisvai pasiekiama
https://discrete.openmathbooks.org/dmoi3.html
2. A. Krylovas. Diskrecioji matematika. Vilnius: Technika, 2009, 320 p

3. Richard Johnsonbaugh. Discrete Mathematics, 8th edition. 2023

*) Kortelés pildymo metu
*) At the form filling moment

Papildoma literatiira (ne daugiau kaip 10 Saltiniy):

Additional references (not more than 10 references)

Eil. Nr. | Leidinio autoriai ir pavadinimas (elektroniniy leidiniy ir Ziniatinklio adreso)
No. Authors and title (site address in case of e-publication)
1. R. Balakrishnan, Sriraman Sridharan. Foundations of Discrete Mathematics with Algorithms and Programming.
2018. 534 p.
2. A. Krylovas., E. Paliokas. Discrete Mathematics. Textbook. Vilnius: Technika, 2006.
3. V. Stakénas . Informacijos kodavimas. (Mokomoji priemon¢). Vilnius: VU, 1996.
4. James Anderson. Discrete mathematics with combinatorics. Prentice Hall, 2001
5. Susanna S. Epp. Discrete mathematics with applications. Brooks/Cole. 2011
6. R. Lassaigne., M. de Rougemont. Logika Logika ir algoritmy sudétingumas. Vilnius: “ara, 1999
7. M. Bloznelis. Kombinatorikos paskaity ciklas. Vilnius: VU, 1996.

*) Kortelés pildymo metu

*) At the form filling moment

Reikalingi IT resursai * (nurodyti 1-3 alternatyvas, pageidautina, kad bent 1 blity nemokama)
Required IT Resources

Eil.| Programinés jrangos pavadinimas, gamintojas Licencijos tipas
Nr. Name of the sofware, manufacturer (P agal Isigljimo bqu)
No. License type
1 |Matlab Mokama, akademiné
Paid, academic
2 |C++ Nemokama
Unpaid

*) Pildoma, jei tokie resursai reikalingi. Stulpelyje Licencijos tipas pasirenkamas i$ saraso:
Mokama, akademiné

Mokama, komerciné

Nemokama
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*) Should be completed if such reassures are needed. License type - select from the list:

Paid, academic
Paid, commercial

SavarankiSko darbo turinys

Content of individual work

Usduoties Sav. darbo apimtis vienai uzduo¢iai Uzduotiy skaicius I§ viso valandy Ivertinimo dalis %
. Amount of hours of independent work for a
pavadinimas single task Number of tasks Total hours Part of Evaluation %
Rekomen-
duojamos Skirta val.
val.
S ted h NL | NL
Assignment tifle | Recon- T 0 | () ksany 19 1) | oy |NLO) | oy | 1) | D) | NLIDNL®) | o) | 16) 10D
mended | NI(T) |NL(S) IS) | KT) : : :
hours (Sav.)
Kolokviumas 8-27 9 1 9 20
[ntermediate examination
Kontrolinis darbas 4-20 6 1 6 10
[Test
Namy darbas 4-27 4 2 8 20
Home work
[Pasirengimas atsiskaitymui| 10-60 10 1 10
[Preparation for evaluation
I8 viso: Total: 33
*) Papildomas laukas pildomas tik tada, kada taikomas SD(M) kortel¢je nenurodytas studijy biidas: M - moduliais; C - ciklais; T - nuotolinis
*) Must be used in case study way does not fall into standard category: M - modules; C - periods; T - distance
SavarankiSko darbo grafikas
Individual work schedule
. . . UZduoties pateikimo(*) ir atsiskaitymo(+) savaité
UZduoties tipas ) o
Week of Assignment setting (*) and assessment(+)
Task type 1123|4567 |8[9/]10/11|12]13|14|15/16/17|18|19|20
Nuolatinés studijos (S )
Full-time studies
Kolokviumas * 1
Intermediate examination + 1
Kontrolinis darbas * 1
Test + 1
Namy darbas *| 1 2
\Home work + 1 2
Pratyby temy sarasas
List of the Course exercise topics
Valandy skaicius
Temos pavadinimas Number of hours
Topic title NL(T) |NL(S) [NL(Sav.) IS) | I(T)
1. Matematinés logikos operacijos ir formulés. Tautologijos. Logikos désniai. )
Tautologijy nustatymo buidai. Predikaty skai¢iavimo désniai.
Operations and formulas of mathematical logic. Tautologies. Logical laws. Calculation of
tautologies. Predicates
2. Bulio funkcijy reiskimas formulémis. Disjunkcinés ir konjunkcinés loginiy )
funkcijy formos.
Formulas of Boolean functions. Disjunctional and conjunctional forms.
3. Pilnosios loginiy operacijy sistemos. )
Complete systems of logical functions
4. Aibiy teorijos simboliai. Aibiy reiSkimo btidai. Veiksmai su aibémis. 1
Dekarto sandauga.
Set theory notations. Operations with sets. Cartesian product
5. Kombinatoriniai skaiciai. [déties paSalinimo principas. )
Combinatorial numbers. Nesting principle
6. SarySiy teorijos uZdaviniai. )
Relation theory
7. Generuojancios funkcijos. )
Generating functions
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Pratyby temy sarasas

List of the Course exercise topics

Temos pavadinimas

Valandy skaicius

Number of hours

Topic title NL(T) |NL(S) NL(Sav.) IS) | I(T)
8. Rekurenciosios lygtys.
Reccurential equations 2
IS viso: 15
Total:
Paskaity temy sarasas
List of the Course lecture topics
Valandy skaicius
Temos pavadinimas Number of hours
Topic title NL(T) |NL(S) |[NL(Sav.) I(S) | I(T)
1. Teiginio sgvoka. Loginés operacijos. Teiginiy algebros formulés. Formulés
gylis. Operacijy prioritetas. Prefiksinis ir postfiksinis formuliy pavidalas. 2
Logikos formuliy semantika. Tautologijos
Propositions. Logical operations. Depth of formula. Priority of operations. Prefix and postfix
forms. Semanthics and tautologies
2. Predikatai ir kvantoriai. Operacijos su predikatais. Termai, formulés,
kintamieji. Predikaty skai¢iavimo désniai. J[rodymy teorijos elementai. 2
Matematinés indukcijos principai.
Predicates. Operations with predicates. Terms, formulas, variables. Laws and proofs.
Mathematical induction
3. Bulio funkcijos apibréZimas. Funkcijy skaiius. Dviejy kintamyjy Bulio
funkcijos. Funkcijy reiskimas formulémis. Pyrso rodyklé. Seferio briikinelis. 3
Dualioji funkcija. Savidualiosios funkcijos. Dualumo principas.
Boolean function, number of functions. Pyrce stroke and Sheffer's arrow. Dual and selfdual
functions
4. Disjunkcinés ir konjunkcinés Bulio funkcijy formos. UZdarosios Bulio
funkcijy klasés. Pilnoji Bulio funkcijy sistema. Posto teorema. Karno 3
diagramos. Loginés schemos.
Disjunctional and conjunctional forms. Copmlete system of functions. Post theorem.
Carnaugh maps. Logical schemes
5. Aibés savoka. Raselo paradoksas. Tus¢ioji ir universalioji aibés. Aibiy
reiSkimas predikatais. 2
Set. Russel paradox. Empty and universal set. Sets and predicates
6. Aibés poaibis. Poaibiy skai¢ius. Veiksmai su aibémis ir jy savybeés. Aibiy
Dekarto sandauga. 2
Subset. Number of subsets. Operations with sets. Cartesian product
7. Baigtiniy aibiy elementy kombinacijos. Niutono binomas. Poaibiy )
generavimas. Kombinatoriniai skaiciai.
Combinatorics. Combinatorial numbers
8. Skaidiniai. Ciklai. Stirlingo ir Belo skai¢iai. Kombinacijy daugybos taisyklé.
Idéties pasalinimo principas. 2
Blocs and cycles. Nesting principle. Stirling and Bell numbers
9. SarySiy teorijos pagrindiniai apibréZimai ir pavyzdZiai. Funkcijos. Aibés ir
atvaizdziai. Injekcija, siurjekcija, bijekcija. Perstatos. 2
Theory of relations. Functions. Injection, surjection and bijection
10. Sary$iy savybés. Veiksmai su sary$iais. SarySiy kompozicija. Laipsniai.
Sarysiy algebra. Ekvivalentumas. Ekvivalentumo klasés. Faktoraibés. 3
Tvarkos sarySis. Minimalieji ir maksimalieji elementai. Sutvarkytosios aibés.
Sarysio tranzityvusis ir refleksyvusis uZdariniai.
Properties of relations. Operations with relations. Composition. Ordered sets. Closures
11. Generuojancios funkcijos ir jy taikymas kombinatorikos uzdaviniams
spresti. Paskirstymai su uZdraustosiomis pozicijomis. 2
Generating functions and their applications. Assigning with forbiden positions
12. Homogeninés rekurenciosios lygtys. Fibonacio skaiciai. )
Homogenious reccurential equations. Fibbonaci numbers
13. Nehomogeninés rekurenciosios lygtys. Rekurenciyjy lygciy sprendimas 3

naudojant generuojancias funkcijas.

Non-homogenious reccurential equations and relation to generating funcions.
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Paskaity temy sarasas

List of the Course lecture topics

Temos pavadinimas

Topic title

NL(T)

Valandy skaicius

Number of hours

NL(S) NL(Sav.)

I(S) | KT)

IS viso:

Total:

30

*) Papildomas laukas pildomas tik tada, kada taikomas SD(M) korteléje nenurodytas studijy biidas: M - moduliais; C - ciklais; T - nuotolinis

*) Must be used in case study way does not fall into standard category: M - modules; C - periods; T - distance

Elektronikos fakulteto Informaciniy ir rySiy technologijy (612110001) 2016-07-01 programos studiju rezultaty sasajos
su SDM rezultatais bei studijy ir studenty pasiekimy vertinimo metodais
Links of the Information and Communication Technologies (612110001) of the Faculty of Electronics with the course unit and evaluation methods

of students achievements

Programos studijy
rezultatai

Study programme
outcomes

SD(M) rezultatai

Course results

Studijy metodai

Methods of studies

Studento pasiekimy
vertinimo metodai

Evaluation methods of
student archievements

Studenty pasiekimy
vertinimo kriterijai pagal
lygmenis

Assessments criteria of
students achievements by
Assessment levels

Z1. Nuosekliai paaiskinti
esminius su
informacinémis ir rySiy
technologijomis ir jy
taikymu susijusius
faktus, savokas, teorijas,
modelius, paradigmas,
struktirg, veikimo
principus ir savybes,
apimancius ne tik
informatikos, bet ir
elektronikos,
matematikos, socialiniy,
humanitariniy kity
informatikos sriciai
svarbiy mokslo sriciy
Zinias.

Z1. Clearly explain the
essential facts, concepts,
theories, models, paradigms,
structure, operating
principles and properties
related to information and
communication
technologies and their
application, which include
knowledge of not only
informatics, but also
electronics, mathematics,
social, humanitarian and
other fields of science
relevant to the field of
informatics.

Studentas gauna
diskreciosios matematikos
pagrindus: matematinés
logikos ir Bulio funkcijy,
aibiy teorijos, sarysSiy
teorijos bei rekurenciyjy
lyg€iy Zinias, kurias galés
taikyti analizuodamas taip
pat ir kity studijy dalyky
teorinius faktus

Student gain basic knowledge
of mathematical logic and
Boolean functions, set theory,
relations theory and recurrence
equations

Teorinés paskaitos, pratybos,
literatiiros studijos,
savarankiSkas darbas.
Theoretical lectures, exercises,
study of literature, independent
work.

Namy darbai, tarpinis
egzaminas, egzaminas.
Home works, intermediate
exam, final exam.

Slenkstinis (5-6):
studentas Zino
pagrindines dalyko
sgvokas ir moka jomis
naudotis sprgsdamas
paprasciausias uzduotis.
Tipinis (7-8): studentas
Zino pagrindines
sgvokas, gali jas
paaiskinti; teorinius
faktus geba tinkamai
taikyti atlikdamas
praktiniy ir teoriniy
uzduociy analize;
skaic¢iavimams taiko
kompiuterines
programas. Puikusis (9-
10): studentas yra ne tik
pasiekes tipinj lygmenj,
bet igytas Zinias geba
taikyti naujose
situacijose.

Threshold (5-6):

The student knows the
basic concepts of the
subject and is able to apply
them solving simple
problems.

Typical (7-8):

The student knows the
basic concepts, is able to
explain them and to apply
theoretical facts correctly
analyzing practical and
theoretical problems,
applies computer programs
for calculations.

Excellent (9-10):

The student not only
reached the typical level,
but is able to apply the

acquired knowledge in new
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situations.

AGL. Sistemingai ir
savarankiSkai mokytis,
siekiant nuolatinio
asmeninio ir profesinio
tobuléjimo.

AGI1. To study
systematically and
independently in order to
continuously improve
personally and
professionally.

Gebeés spresti klasikinius
matematinés logikos, aibiy
bei sarysiy teorijos
uzdavinius; moka patikrinti
sgmprotavimy teisinguma,
analizuoti, interpretuoti bei
pateikti rezultatus, dirbti
grupése.

Student will be able to solve
basic problems of mathematical
logic, set andrelations theory, to
analyze obtained results.

Teorinés paskaitos, pratybos,
literatiiros studijos,
savarankiSkas darbas.
Theoretical lectures, exercises,

study of literature, independent
work.

Namy darbai, tarpinis
egzaminas, egzaminas.
Home works, intermediate
exam, final exam.

Slenkstinis (5-6):
studentas Zino
pagrindines dalyko
sgvokas ir moka jomis
naudotis sprgsdamas
paprasciausias uzduotis.
Tipinis (7-8): studentas
Zino pagrindines
sgvokas, gali jas
paaiskinti; teorinius
faktus geba tinkamai
taikyti atlikdamas
praktiniy ir teoriniy
uzduociy analize;
skaic¢iavimams taiko
kompiuterines
programas. Puikusis (9-
10): studentas yra ne tik
pasiekes tipinj lygmenj,
bet igytas Zinias geba
taikyti naujose
situacijose.

Threshold (5-6):

The student knows the
basic concepts of the
subject and is able to apply
them solving simple
problems.

Typical (7-8):

The student knows the
basic concepts, is able to
explain them and to apply
theoretical facts correctly
analyzing practical and
theoretical problems,
applies computer programs
for calculations.

Excellent (9-10):

The student not only
reached the typical level,
but is able to apply the
acquired knowledge in new
situations.

Fundamentiniy moksly fakulteto Informaciniy sistemy (612120003) 2016-07-01 programos studijy rezultaty sasajos
su SDM rezultatais bei studijy ir studenty pasiekimuy vertinimo metodais
Links of the Information Systems (612120003) of the Faculty of Fundamental Sciences with the course unit and evaluation methods of students

achievements

Programos studijy
rezultatai

Study programme
outcomes

SD(M) rezultatai

Course results

Studijy metodai

Methods of studies

Studento pasiekimy
vertinimo metodai

Evaluation methods of
student archievements

Studenty pasiekimy
vertinimo kriterijai pagal
lygmenis

Assessments criteria of
students achievements by
Assessment levels

Z4. Zinos, gebés
nuosekliai paaiskinti ir
taikyti fiziniy, socialiniy
ir humanitariniy moksly
sri¢iy Zinias profesiniams
tikslams pasiekti,
apimant verslo ir
socialinj kontekstg,

Studentas gauna
diskreciosios matematikos
pagrindus: matematinés
logikos ir Bulio funkcijy,
aibiy teorijos, sarysSiy
teorijos bei rekurenciyjy
lyg€iy Zinias, kurias galés
taikyti analizuodamas taip

Teorinés paskaitos, pratybos,
literatiiros studijos,
savarankiskas darbas.
Theoretical lectures, exercises,

study of literature, independent
work.

Namy darbai, tarpinis
egzaminas, egzaminas.
Home works, intermediate
exam, final exam.

Slenkstinis (5-6):
studentas Zino
pagrindines dalyko
sgvokas ir moka jomis
naudotis sprgsdamas
paprasciausias uzduotis.
Tipinis (7-8): studentas
Zino pagrindines
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teisinio ir etinio
reguliavimo normas,
komunikacijos ir
profesinio tobuléjimo
principus.

ZA. Ability to consistently
explain and apply
knowledge of fundamental,
social and human sciences
required to understand the
real world and to achieve
professional goals, including
business and social context,
legal and ethical norms,
principles of
communication and
professional self-
improvement.

pat ir kity studijy dalyky
teorinius faktus bei
apraSydamas jvairias
praktines situacijas.

Student gain basic knowledge
of mathematical logic and
Boolean functions, set theory,
relations theory and recurrence
equations

sgvokas, gali jas
paaiskinti; teorinius
faktus geba tinkamai
taikyti atlikdamas
praktiniy ir teoriniy
uzduociy analize;
skai¢iavimams taiko
kompiuterines
programas. Puikusis (9-
10): studentas yra ne tik
pasiekes tipinj lygmenj,
bet jgytas Zinias geba
taikyti naujose
situacijose.

Threshold (5-6):

The student knows the
basic concepts of the
subject and is able to apply
them solving simple
problems.

Typical (7-8):

The student knows the
basic concepts, is able to
explain them and to apply
theoretical facts correctly
analyzing practical and
theoretical problems,
applies computer programs
for calculations.

Excellent (9-10):

The student not only
reached the typical level,
but is able to apply the
acquired knowledge in new
situations.

GT2. Gebés efektyviai
rinkti, sisteminti ir
analizuoti informacija,
taikant sisteminius
kiekybinius ir kokybinius
informacijos analizés
metodus, kritiSkai vertinti
galimas alternatyvas
pagal ivairius kriterijus,
siekiant priimti
dalykinius sprendimus,
formuoti argumentuotas
iSvadas ir
rekomendacijas.

GT2. Ability to effectively
collect, systematize and
analyse information,
applying systematic
quantitative and qualitative
methods of information
analysis, critically evaluate
possible alternatives
according to various criteria,
make business decisions,
and form reasoned
conclusions and
recommendations.

Gebés spresti klasikinius
matematinés logikos, aibiy
bei sarysiy teorijos
uzdavinius; moka patikrinti
samprotavimy teisinguma,
analizuoti, interpretuoti,
sisteminti bei pateikti
rezultatus

Student will be able to solve
basic problems of mathematical
logic, set andrelations theory, to
analyze obtained results.

Teorinés paskaitos, pratybos,
literatiiros studijos,
savarankiSkas darbas.
Theoretical lectures, exercises,

study of literature, independent
work.

Namy darbai, tarpinis
egzaminas, egzaminas.
Home works, intermediate
exam, final exam.

Slenkstinis (5-6):
studentas Zino
pagrindines dalyko
sgvokas ir moka jomis
naudotis sprgsdamas
paprasciausias uzduotis.
Tipinis (7-8): studentas
Zino pagrindines
sgvokas, gali jas
paaiskinti; teorinius
faktus geba tinkamai
taikyti atlikdamas
praktiniy ir teoriniy
uzduociy analize;
skaic¢iavimams taiko
kompiuterines
programas. Puikusis (9-
10): studentas yra ne tik
pasiekes tipinj lygmenj,
bet igytas Zinias geba
taikyti naujose
situacijose.

Threshold (5-6):

The student knows the
basic concepts of the
subject and is able to apply
them solving simple
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problems.

Typical (7-8):

The student knows the
basic concepts, is able to
explain them and to apply
theoretical facts correctly
analyzing practical and
theoretical problems,
applies computer programs
for calculations.

Excellent (9-10):

The student not only
reached the typical level,
but is able to apply the
acquired knowledge in new
situations.

AG1. Gebés samprotauti,
analitiSkai mastyti,
sistemingai ir
savarankiSkai planuoti ir
organizuoti mokymosi
procesa, nuolat ugdyti
asmeninius gebéjimus ir
profesing kompetencija,
AG]1. Ability to reason,
think analytically,
systematically and
independently plan and
organize the learning
process, constantly develop
personal abilities and
professional competence.

Gebés palyginti jvairius
algoritmus, parinkti tinkama
algoritma konkretaus
praktinio uzdavinio
sprendimui, patikrinti
sgmprotavimy teisinguma,
taikyti jgytas Zinias
studijuodamas kitus dalykus.
Student will be able to compare
different algorithms and choose
proper algorithm while solving
applied tasks

Teorinés paskaitos, pratybos,
literatdiros studijos,
savarankiSkas darbas.
Theoretical lectures, exercises,
study of literature, independent
work.

Namy darbai, tarpinis
egzaminas, egzaminas.
Home works, intermediate
exam, final exam.

Slenkstinis (5-6):
studentas Zino
pagrindines dalyko
sgvokas ir moka jomis
naudotis spresdamas
paprasciausias uzduotis.
Tipinis (7-8): studentas
Zino pagrindines
sgvokas, gali jas
paaiskinti; teorinius
faktus geba tinkamai
taikyti atlikdamas
praktiniy ir teoriniy
uzduociy analize;
skaic¢iavimams taiko
kompiuterines
programas. Puikusis (9-
10): studentas yra ne tik
pasiekes tipinj lygmenj,
bet igytas Zinias geba
taikyti naujose
situacijose.

Threshold (5-6):

The student knows the
basic concepts of the
subject and is able to apply
them solving simple
problems.

Typical (7-8):

The student knows the
basic concepts, is able to
explain them and to apply
theoretical facts correctly
analyzing practical and
theoretical problems,
applies computer programs
for calculations.

Excellent (9-10):

The student not only
reached the typical level,
but is able to apply the
acquired knowledge in new
situations.
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Fundamentiniy moksly fakulteto Informaciniy technologijy (6121BX033) 2018-07-01 programos studijy rezultaty
sgsajos su SDM rezultatais bei studijy ir studenty pasiekimy vertinimo metodais
Links of the Information Technologies (6121BX033) of the Faculty of Fundamental Sciences with the course unit and evaluation methods of

students achievements

Programos studijy
rezultatai

Study programme
outcomes

SD(M) rezultatai

Course results

Studijy metodai

Methods of studies

Studento pasiekimy
vertinimo metodai

Evaluation methods of
student archievements

Studenty pasiekimy
vertinimo kriterijai pagal
lygmenis

Assessments criteria of
students achievements by
Assessment levels

Z2. Taikyti informatikos
moksly studijy kryp¢iy
grupes ir
bendrauniversitetiniy
studijy dalyky Zinias,
skirtingy sriciy situacijy
visapusiskai analizei.

Z2. Apply the knowledge of
the computer science study
group and co-university
study subjects for a
comprehensive analysis of
situations in different fields.

Studentas gauna
diskreciosios matematikos
pagrindus: matematinés
logikos ir Bulio funkcijy,
aibiy teorijos, sarysiy
teorijos bei rekurenciyjy
lygciy Zinias, kurias galés
taikyti analizuodamas taip
pat ir kity studijy dalyky
teorinius faktus bei
apraSydamas jvairias
praktines situacijas.

Student gain basic knowledge
of mathematical logic and
Boolean functions, set theory,
relations theory and recurrence

equations, which can be used to

analyse theoretical results in
different disciplines and to
describe various applied
situations

Teorinés paskaitos, pratybos,
literatdiros studijos,
savarankiskas darbas.

Theoretical lectures, exercises,
study of literature, independent
work.

Namy darbai, tarpinis
egzaminas, egzaminas.

Home works, intermediate
exam, final exam.

Slenkstinis (5-6):
studentas Zino
pagrindines dalyko
sgvokas ir moka jomis
naudotis spresdamas
paprasciausias uzduotis.
Tipinis (7-8): studentas
Zino pagrindines
sgvokas, gali jas
paaiskinti; teorinius
faktus geba tinkamai
taikyti atlikdamas
praktiniy ir teoriniy
uzduociy analize;
skai¢iavimams taiko
kompiuterines
programas. Puikusis (9-
10): studentas yra ne tik
pasiekes tipinj lygmenj,
bet jgytas Zinias geba
taikyti naujose
situacijose.

Threshold (5-6): The
student knows the basic
concepts of the subject and
is able to apply them
solving simple problems.
Typical (7-8): The student
knows the basic concepts,
is able to explain them and
to apply theoretical facts
correctly analyzing
practical and theoretical
problems, applies
computer programs for
calculations. Excellent (9-
10): The student not only
reached the typical level,
but is able to apply the
acquired knowledge in new
situations.

Fundamentiniy moksly fakulteto Informaciniy technologijy paslaugy valdymo (612113001) 2016-07-01 programos
studiju rezultaty sasajos su SDM rezultatais bei studiju ir studenty pasiekimy vertinimo metodais

Links of the Information Technology Service Management (612113001) of the Faculty of Fundamental Sciences with the course unit and evaluation
methods of students achievements

Programos studijy
rezultatai

Study programme
outcomes

SD(M) rezultatai

Course results

Studijy metodai

Methods of studies

Studento pasiekimy
vertinimo metodai

Evaluation methods of
student archievements

Studenty pasiekimy
vertinimo kriterijai pagal
lygmenis

Assessments criteria of
students achievements by
Assessment levels

CG1. Geba organizuoti ir
planuoti individualy ir
grupés darbg.

CGl. Students are able to
organize and plan individual
work and teamwork.

Geba dirbti tiek
individualiai, tiek grupéje,
moka sudaryti darby plana,
jo laikytis ir pagal poreikj
koreguoti.

Students are able to work in a
team.

Teorinés paskaitos, pratybos,
literatdiros studijos,
svarankiSkas darbas.
Theoretical lectures, exercises,
study of literature, independent
work.

Namy darbai, tarpinis
egzaminas, egzaminas.
Home works, intermediate
exam, final exam.

Slenkstinis (5-6):
studentas Zino
pagrindines dalyko
sgvokas ir moka jomis
naudotis sprgsdamas
paprasciausias uzduotis.
Tipinis (7-8): studentas
Zino pagrindines
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sgvokas, gali jas
paaiskinti; teorinius
faktus geba tinkamai
taikyti atlikdamas
praktiniy ir teoriniy
uzduociy analize;
skai¢iavimams taiko
kompiuterines
programas. Puikusis (9-
10): studentas yra ne tik
pasiekes tipinj lygmenj,
bet jgytas Zinias geba
taikyti naujose
situacijose.

Threshold (5-6):

The student knows the
basic concepts of the
subject and is able to apply
them solving simple
problems.

Typical (7-8):

The student knows the
basic concepts, is able to
explain them and to apply
theoretical facts correctly
analyzing practical and
theoretical problems,
applies computer programs
for calculations.

Excellent (9-10):

The student not only
reached the typical level,
but is able to apply the
acquired knowledge in new
situations.

AG]1. Geba sistemingai ir
logiSkai mastyti, bei
aiskiai perteikti
profesinés veiklos Zinias,
ivairaus tipo auditorijai.
AGl. Students are able to
reason in a logical and
systemic fashion as well as
to present professional
information to various
audiences.

Gebés palyginti jvairius
algoritmus, parinkti tinkama
algoritma konkretaus
praktinio uzdavinio
sprendimui, patikrinti
sgmprotavimy teisinguma,
analizuoti, interpretuoti,
sisteminti bei pateikti
rezultatus.

Students get skills in applied
tasks and calculations.

Teorinés paskaitos, pratybos,
literatiiros studijos,
svarankiskas darbas.
Theoretical lectures, exercises,
study of literature, independent
work.

Namy darbai, tarpinis
egzaminas, egzaminas.
Home works, intermediate
exam, final exam.

Slenkstinis (5-6):
studentas Zino
pagrindines dalyko
sgvokas ir moka jomis
naudotis spresdamas
paprasciausias uzduotis.
Tipinis (7-8): studentas
Zino pagrindines
sgvokas, gali jas
paaiskinti; teorinius
faktus geba tinkamai
taikyti atlikdamas
praktiniy ir teoriniy
uzduociy analize;
skaic¢iavimams taiko
kompiuterines
programas. Puikusis (9-
10): studentas yra ne tik
pasiekes tipinj lygmenj,
bet jgytas Zinias geba
taikyti naujose
situacijose.

Threshold (5-6):

The student knows the
basic concepts of the
subject and is able to apply
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them solving simple
problems.

Typical (7-8):

The student knows the
basic concepts, is able to
explain them and to apply
theoretical facts correctly
analyzing practical and
theoretical problems,
applies computer programs
for calculations.

Excellent (9-10):

The student not only
reached the typical level,
but is able to apply the
acquired knowledge in new
situations.

Fundamentiniy moksly fakulteto InZinerinés informatikos (612113002) 2016-07-01 programos studijy rezultaty
sgsajos su SDM rezultatais bei studiju ir studenty pasiekimu vertinimo metodais
Links of the Engineering Informatics (612113002) of the Faculty of Fundamental Sciences with the course unit and evaluation methods of students

achievements

Programos studijy
rezultatai

Study programme

SD(M) rezultatai

Course results

Studijy metodai

Methods of studies

Studento pasiekimy
vertinimo metodai

Evaluation methods of

Studenty pasiekimy
vertinimo kriterijai pagal
lygmenis

Assessments criteria of
students achievements by

CGl1. Students are able to
work in a team.

moka sudaryti darby plana,
jo laikytis ir pagal poreikj
koreguoti.

Students are able to work in a
team.

svarankiSkas darbas.
Theoretical lectures, exercises,
study of literature, independent
work.

Home works, intermediate
exam, final exam.

outcomes student archievements Assessment levels
CGl. Geba dirbti Geba dirbti tiek Teorinés paskaitos, pratybos, |Namy darbai, tarpinis  |Slenkstinis (5-6):
grupéje. individualiai, tiek grupéje, | literatiros studijos, egzaminas, egzaminas. |studentas Zino

pagrindines dalyko
sgvokas ir moka jomis
naudotis spresdamas
paprasciausias uzduotis.
Tipinis (7-8): studentas
Zino pagrindines
sgvokas, gali jas
paaiskinti; teorinius
faktus geba tinkamai
taikyti atlikdamas
praktiniy ir teoriniy
uzduociy analize;
skaic¢iavimams taiko
kompiuterines
programas. Puikusis (9-
10): studentas yra ne tik
pasiekes tipinj lygmenj,
bet igytas Zinias geba
taikyti naujose
situacijose.

Threshold (5-6):

The student knows the
basic concepts of the
subject and is able to apply
them solving simple
problems.

Typical (7-8):

The student knows the
basic concepts, is able to
explain them and to apply
theoretical facts correctly
analyzing practical and

theoretical problems,
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applies computer programs
for calculations.

Excellent (9-10):

The student not only
reached the typical level,
but is able to apply the
acquired knowledge in new
situations.

AG]1. Geba sistemingai ir
logiSkai mastyti,
analizuoti ir vertinti
situacija.

AGl. Students are able to
reason in a logical and
systemic fashion as well as
to analyze and evaluate
information.

Gebés palyginti jvairius
algoritmus, parinkti tinkama
algoritma konkretaus
praktinio uzdavinio
sprendimui, patikrinti
sgmprotavimy teisinguma,
analizuoti, interpretuoti,
sisteminti bei pateikti
rezultatus.

Students get skills in applied
tasks and calculations.

Teorinés paskaitos, pratybos,
literatdiros studijos,
svarankiSkas darbas.
Theoretical lectures, exercises,
study of literature, independent
work.

Namy darbai, tarpinis
egzaminas, egzaminas.
Home works, intermediate
exam, final exam.

Slenkstinis (5-6):
studentas Zino
pagrindines dalyko
sgvokas ir moka jomis
naudotis spresdamas
paprasciausias uzduotis.
Tipinis (7-8): studentas
Zino pagrindines
sgvokas, gali jas
paaiskinti; teorinius
faktus geba tinkamai
taikyti atlikdamas
praktiniy ir teoriniy
uzduociy analize;
skai¢iavimams taiko
kompiuterines
programas. Puikusis (9-
10): studentas yra ne tik
pasiekes tipinj lygmenj,
bet jgytas Zinias geba
taikyti naujose
situacijose.

Threshold (5-6):

The student knows the
basic concepts of the
subject and is able to apply
them solving simple
problems.

Typical (7-8):

The student knows the
basic concepts, is able to
explain them and to apply
theoretical facts correctly
analyzing practical and
theoretical problems,
applies computer programs
for calculations.

Excellent (9-10):

The student not only
reached the typical level,
but is able to apply the
acquired knowledge in new
situations.

Fundamentiniy moksly fakulteto Programy inZinerijos (612130003) 2016-07-01 programos studijy rezultaty sasajos su
SDM rezultatais bei studiju ir studenty pasiekimu vertinimo metodais
Links of the Software Engineering (612130003) of the Faculty of Fundamental Sciences with the course unit and evaluation methods of students

achievements

Programos studijy
rezultatai

Study programme
outcomes

SD(M) rezultatai

Course results

Studijy metodai

Methods of studies

Studento pasiekimy
vertinimo metodai

Evaluation methods of
student archievements

Studenty pasiekimy
vertinimo kriterijai pagal
lygmenis

Assessments criteria of
students achievements by
Assessment levels
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Z4. Zinos ir galés
nuosekliai aiskinti ir
taikyti fiziniy, socialiniy
ir humanitariniy moksly
sri¢iy Zinias profesiniams
tikslams pasiekti,
apimant verslo ir
socialinj kontekstg,
teisinio ir etinio
reguliavimo normas,
komunikacijos ir
profesinio tobul¢jimo
principus.

ZA. Ability to consistently
explain and apply
knowledge of fundamental,
social and human sciences,
required to understand real
world and to achieve
professional goals, including
business and social context,
legal and ethical norms,
principals of
communication and
professional self-
improvement.

Studentas gauna
diskreciosios matematikos
pagrindus: matematinés
logikos ir Bulio funkcijy,
aibiy teorijos, sarysiy
teorijos bei rekurenciyjy
lygciy Zinias, kurias galés
taikyti analizuodamas taip
pat ir kity studijy dalyky
teorinius faktus bei
apraSydamas jvairias
praktines situacijas.
Student gain basic knowledge
of mathematical logic and
Boolean functions, set theory,
relations theory and recurrence
equations

Teorinés paskaitos, pratybos,
literatdiros studijos,
savarankiskas darbas.

Theoretical lectures, exercises,
study of literature, independent
work.

Namy darbai, tarpinis
egzaminas, egzaminas.
Home works, intermediate
exam, final exam.

Slenkstinis (5-6):
studentas Zino
pagrindines dalyko
sgvokas ir moka jomis
naudotis spresdamas
paprasciausias uzduotis.
Tipinis (7-8): studentas
Zino pagrindines
sgvokas, gali jas
paaiskinti; teorinius
faktus geba tinkamai
taikyti atlikdamas
praktiniy ir teoriniy
uzduociy analize;
skai¢iavimams taiko
kompiuterines
programas. Puikusis (9-
10): studentas yra ne tik
pasiekes tipinj lygmenj,
bet jgytas Zinias geba
taikyti naujose
situacijose.

Threshold (5-6):

The student knows the
basic concepts of the
subject and is able to apply
them solving simple
problems.

Typical (7-8):

The student knows the
basic concepts, is able to
explain them and to apply
theoretical facts correctly
analyzing practical and
theoretical problems,
applies computer programs
for calculations.

Excellent (9-10):

The student not only
reached the typical level,
but is able to apply the
acquired knowledge in new
situations.

GT2. Gebés efektyviai
rinkti ir sisteminti
informacija problemos
sprendimui, naudotis
skirtingais informacijos
Saltiniais, analizuoti,
kritiSkai interpretuoti ir
vertinti moksling
informacija, taikyti
sisteminius ir kriterinius
informacijos analizés
metodus, formuoti
argumentuotas i$vadas ir
rekomendacijas.

GT2. Ability to collect
information efficiently, to
find information resources
for problem solving, to
perform analysis by using

Gebés spresti klasikinius
matematinés logikos, aibiy
bei sarysiy teorijos
uzdavinius; moka patikrinti
sgmprotavimy teisinguma,
analizuoti, interpretuoti,
sisteminti bei pateikti
rezultatus

Student will be able to solve
basic problems of mathematical
logic, set andrelations theory, to
analyze obtained results.

Teorinés paskaitos, pratybos,
literatiiros studijos,
savarankiSkas darbas.

Theoretical lectures, exercises,
study of literature, independent
work.

Namy darbai, tarpinis
egzaminas, egzaminas.
Home works, intermediate
exam, final exam.

Slenkstinis (5-6):
studentas Zino
pagrindines dalyko
sgvokas ir moka jomis
naudotis spresdamas
paprasciausias uzduotis.
Tipinis (7-8): studentas
Zino pagrindines
sgvokas, gali jas
paaiskinti; teorinius
faktus geba tinkamai
taikyti atlikdamas
praktiniy ir teoriniy
uzduociy analize;
skaic¢iavimams taiko
kompiuterines
programas. Puikusis (9-
10): studentas yra ne tik
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different sources of
information, to perform
critical interpretation and
evaluation of scientific
information, to use
systematic and criterial
information analysis
methods, to formulate
reasoned conclusions and
recommendations.

pasiekes tipinj lygmenj,
bet jgytas Zinias geba
taikyti naujose
situacijose.

Threshold (5-6):

The student knows the
basic concepts of the
subject and is able to apply
them solving simple
problems.

Typical (7-8):

The student knows the
basic concepts, is able to
explain them and to apply
theoretical facts correctly
analyzing practical and
theoretical problems,
applies computer programs
for calculations.

Excellent (9-10):

The student not only
reached the typical level,
but is able to apply the
acquired knowledge in new
situations.

AGL. Gebés samprotauti,
analitiSkai mastyti,
savarankiSkai planuoti ir
organizuoti mokymosi
procesa, nuolat ugdyti
profesing kompetencijg ir
asmenines savybes.

AGI. Ability to think
analytically, to plan and
organize self-learning
process, to develop
professional competence
and personal qualities
through the lifelong
learning.

Gebés palyginti jvairius
algoritmus, parinkti tinkama
algoritma konkretaus
praktinio uzdavinio
sprendimui, patikrinti
sgmprotavimy teisinguma,
taikyti jgytas Zinias

studijuodamas kitus dalykus.

Student will be able to compare
different algorithms and choose
proper algorithm while solving
applied tasks

Teorinés paskaitos, pratybos,
literatdiros studijos,
savarankiSkas darbas.

Theoretical lectures, exercises,
study of literature, independent
work.

Namy darbai, tarpinis
egzaminas, egzaminas.
Home works, intermediate
exam, final exam.

Slenkstinis (5-6):
studentas Zino
pagrindines dalyko
sgvokas ir moka jomis
naudotis sprgsdamas
paprasciausias uzduotis.
Tipinis (7-8): studentas
Zino pagrindines
sgvokas, gali jas
paaiskinti; teorinius
faktus geba tinkamai
taikyti atlikdamas
praktiniy ir teoriniy
uzduociy analize;
skaic¢iavimams taiko
kompiuterines
programas. Puikusis (9-
10): studentas yra ne tik
pasiekes tipinj lygmenj,
bet igytas Zinias geba
taikyti naujose
situacijose.

Threshold (5-6):

The student knows the
basic concepts of the
subject and is able to apply
them solving simple
problems.

Typical (7-8):

The student knows the
basic concepts, is able to
explain them and to apply
theoretical facts correctly
analyzing practical and
theoretical problems,
applies computer programs
for calculations.

Excellent (9-10):
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The student not only
reached the typical level,
but is able to apply the
acquired knowledge in new

situations.
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