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

Matematinio modeliavimo pagrindai Basic Mathematical Modelling

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 mokslo sriciai ir kryp¢iai

Course subjection to programme L .
4 prog; Course subjection to science area and field

SD(M) priklausomybé dalyky grupei

Course subjection to group 1 — studijy dalyko Studijy srities ir krypties kodas
Course Study area and field code

SD(M) priklausomybé programos daliai ** |C — Specializacijos dalyky dalis

Course subjection to part of the programme Part of Specialization Subjects P G100

Struktdriné SD priklausomybe ~ *** K —katedros

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 23701 6 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 30 4 96,02 160,02 64
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

Pagrindiniai matematinio modeliavimo metodai. Viena pirmos eilés paprastaja diferencialine lygtimi apraSomi modeliai.
Antros eilés tiesine diferencialine lygtimi apraSomi modeliai. Fermentinés kinetikos, sgveikaujanciy populiacijy modeliai.
Modeliai, apraSomi skirtuminémis lygtimis.

ANNOTATION OF COURSE

Basic methods of mathematical modelling. Mathematical models described by scalar first order ODE. Second order ODE.
Enzyme kinetics, interacting populations. Difference equations in mathematical modelling.

SD(M) TIKSLAS
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Supazindinti studentus su pagrindiniais matematinio modeliavimo metodais.

AIM OF COURSE
To give fundamentals of basic methods of mathematical modelling.
Studento pasiekimy vertinimo formulé

Galutinio jvertinimo pazymio G formulé:
G= SEx0,3+KLx0,3+ND x0,2+KD x 0,2,

¢ia: SE - sesijos egzamino paZymys; K L - kolokviumo paZymys; ND - namy darbo paZymys, KD - kontrolinio darbo

pazymys

Assessments methods of students formula

The final assessment mark G is calculated as:
G= SEx0,3+KLx0,3+ND x0,2+4KD x 0,2,

where SE is the mark of the session exam; KL is the mark of colloquium, ND is the mark of home-work and KD is mark of

control work.

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. P. Golokvoscius. Diferencialinés lygtys. Vilnius, TEV, 2000. 511 p.

2. R.Ciegis, V. Buda. Skai¢iuojamoji matematika. Vilnius, TEV, 1997. 238 p.

3. E.Kreyszig. Advanced engineering mathematics. John Whiley&sons, inc.1993, 1272 p.

*) 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. A. Samarskii, A.P. Mikhailov. Matematiceskoje modelirovanije. Maskva, Nauka, 1997, 320 p.

2. R.Ciegis. Diferencialiniy lygéiy skaitiniai sprendimo metodai. Vilnius, Technika, 2003, 440

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

SavarankiSko darbo turinys

Content of individual work

. - Sav. darbo apimtis vienai uzduociai Uzduotiy skaicius § viso valandy [vertinimo dalis %
UquoFles Amount of hours of independent work for a
pavadinimas single task Number of tasks Total hours Part of Evaluation %
Rekomen-
duojamos Skirta val.
val.
. . Separated hours NL | NL| NL NL NL
Assignment title Recom- P NL @ | ) (Sav 1(S) | (T) NL(T) NL(S) (Sav.) I(S) | I(T) |NL(T)|NL(S) (Sav.) 1S) | I(T)
mended | NL(T) |NL(S) IS) | IT) : : :
hours (Sav.)
IKolokviumas 8-27 19 1 19 30
[ntermediate examination
Kontrolinis darbas 4-20 15 1 15 20
[Test
Namy darbas 4-27 15 1 15 20
[Home work
Pasirengimas atsiskaitymui| 10-60 47,02 1 47,02
[Preparation for evaluation
IS viso: Total: 96,02

*) 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
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Savarankisko darbo grafikas
Individual work schedule

. . . Uzduoties pateikimo(*) ir atsiskaitymo(+) savaité
UZduoties tipas . )
Week of Assignment setting (*) and assessment(+)

Task type 112(3[4]5/6(7[8|9/(10/1112(13]14]15|16|17|18[19|20

Nuolatinés studijos (S )
Full-time studies

Kolokviumas
Intermediate examination

+ %
—

Kontrolinis darbas * 1
Test + 1
Namy darbas * 1
\Home work + 1
Pratyby temy sarasas
List of the Course exercise topics
Valandy skaicius
Temos pavadinimas Number of hours
Topic title NL(T) |NL(S) [NL(Sav.) I(S) | I(T)
1. Elementarieji matematiniy modeliy pavyzdZiai. Sudarymas ir analizé.
Elementary examples of mathematical models. Creation and analysis. !
2. Radioaktyviyjy medziagy skilimo modelis, jo taikymas archeologiniy
iSkaseny amZiaus nustatyme, izoliuotos populiacijos dinamikos modeliai, !
Niutono ir Stefano-Bolcmano désniai Silumos mainy teorijoje.
Model of decay of radioactive materials, its application in determining the age of
archeological fossils, models of isolated population dynamics, Newton's and Stefan-
Boltzmann's laws in the heat transfer theory
3. Toricelio désnio, impulso tvermés désnio taikymo pavyzdZiai.
Toricelli's law, momentum conservation law application examples !
4. Mechaniniy sistemy, apraSomy antros eilés diferencialine lygtimi,
pavyzdziai !
Examples of mechanical systems described by a second-order differential equation
5. RC, RLC elektros grandiniy modeliai, analogija su paprasciausiy
mechaniniy sistemy modeliais. !
RC and RCL electrical circuits. Analogy with the simplest mechanical systems
6. Diferencialiniy lygciy sprendiniy stabilumas ir sistemy pusiausvyros
biisenos, stacionarieji darbo reZimai. 1
Stability of solutions of differential equations and equilibrium states of systems. Stationary
operating modes.
7. Elementarieji matematiniai modeliai, gaunami i$ variaciniy principy ir jy
pagalba sprendZiami uzdaviniai. !
Elementary models derived from variational principles
8. Pagrindinés variacinio skai¢iavimo sgvokos ir teiginiai. Oilerio (Euler)
lygtis. !
Main concepts of variational calculus. Euler's equation.
9. Brachistochronos matematinis modelis.
Brachistochrone mathematical model. !
10. Modeliai, apraSomi paprastyjy diferencialiniy lyg¢iy sistemomis. Michaelio-
Menten fermentinés kinetikos modelis. 1
Models described by ODE systems. Model of Michael - Menten in fermentative kinetics
11. Saveikaujanciyjy populiacijy modeliai, apraSomi paprastyjy diferencialiniy
lyg€iy sistemomis. 2
ODE systems in modeling of interacting populations
12. Diskreciojo laiko modeliai. Skirtuminés lygties ir jos sprendinio sgvokos.
Pusiausvyros biisenos, jy stabilumas. 2
Discrete time models. Concepts of difference equation and its solution. Equilibrium states.
Stability.
13. Tiesiniy skirtuminiy lygéiy teorijos elementai, analogija su tiesinémis
diferencialinémis lygtimis. 2
Elements of linear difference equations theory. Analogy with the linear differential equations
14. Skirtuminiy lyg¢iy sprendiniy analizé.
Analysis of solutions of difference equations. 2
15. Skirtuminémis lygtimis apraSomy modeliy pavyzdZiai.
Examples of models described by difference equations 2
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Pratyby temy sarasas

List of the Course exercise topics

Temos pavadinimas
Topic title

NL(T)

Valandy skaicius

Number of hours

NL(S)

NL(Sav.)

1(S)

I(T)

IS viso:
Total:

20

Paskaity temy sarasas
List of the Course lecture topics

Temos pavadinimas
Topic title

NL(T)

Valandy skaicius

Number of hours

NL(S)

NL(Sav.)

1(S)

I(T)

Bendroji matematinio modeliavimo schema. Matematiniy objekty ir metody,
daZniausiai naudojamy matematiniy modeliy sudaryme, apZvalga.

The general scheme of mathematical modeling. An overview of mathematical constructions
and methods mostly used in mathematical modeling

2

Fundamentaliyjy gamtos désniy taikymas matematiniame modeliavime.
Elementarieji pavyzdZiai.

Application of fundamental laws in mathematical modeling. Elementary examples. An
overview of basic physical processes and their analysis methods.

Pirmos eilés paprastaja diferencialine lygtimi apraSomy matematiniy
modeliy pavyzdZiai. Radioaktyviyjy medZiagy skilimo modelis, jo taikymas
archeologiniy iSkaseny amZiaus nustatyme, izoliuotos populiacijos
dinamikos modeliai, Niutono ir Stefano-Bolcmano désniai Silumos mainy
teorijoje. PavyzdZiai.

Examples of mathematical models described by a first-order simple differential equation.
Model of decay of radioactive materials, its application in determining the age of

archeological fossils, models of isolated population dynamics, Newton's and Stefan-
Boltzmann's laws in the heat transfer theory. Examples.

Antrojo Niutono désnio, Toricelio désnio, impulso tvermés désnio taikymo
pavyzdziai. Modeliy hierarchijos savoka.

Examples of the application of the second Newton's law, Toricelli's law, momentum
conservation law. The concept of models hierarchy.

Mechaniniy sistemy, apraSomy antros eilés diferencialine lygtimi,
pavyzdziai

Examples of mechanical systems described by a second-order differential equation

RC, RLC elektros grandiniy modeliai, analogija su paprasc¢iausiy
mechaniniy sistemy modeliais.

RC and RCL electrical circuits. Analogy with the simplest mechanical systems

Diferencialiniy lygciy sprendiniy stabilumas ir sistemy pusiausvyros
biisenos, stacionarieji darbo rezimai.

Stability of solutions of differential equations and equilibrium states of systems. Stationary
operating modes.

Elementarieji matematiniai modeliai, gaunami i§ variaciniy principy ir jy
pagalba sprendZiami uzdaviniai.

Elementary models derived from variational principles

Pagrindinés variacinio skai¢iavimo sgvokos ir teiginiai. Oilerio (Euler)
lygtis.

Main concepts of variational calculus. Euler's equation. Examples.

10.

Brachistochronos matematinis modelis.
Brachistochrone mathematical model.

11.

Modeliai, apraSomi paprastyjy diferencialiniy lyg¢iy sistemomis. Michaelio-
Menten fermentinés kinetikos modelis
Models described by ODE systems. Model of Michael - Menten in fermentative kinetics

12.

Saveikaujanciyjy populiacijy modeliai, aprasomi paprastyjy diferencialiniy
lygciy sistemomis

ODE systems in modeling of interacting populations

13.

Diskreciojo laiko modeliai. Skirtuminés lygties ir jos sprendinio sgvokos.
Pusiausvyros biisenos, jy stabilumas

Discrete time models. Concepts of difference equation and its solution. Equilibrium states.
Stability.
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Paskaity temy sarasas

List of the Course lecture topics

Temos pavadinimas

Valandy skaicius

Number of hours

Topic title NL(T) |[NL(S) NL(Sav.) IS) | I(T)
14. Tiesiniy skirtuminiy lygéiy teorijos elementai, analogija su tiesinémis
diferencialinémis lygtimis 2
Elements of linear difference equations theory. Analogy with the linear differential equations.
15. Skirtuminémis lygtimis apraSomy modeliy pavyzdZiai
Examples of models described by difference equations 2
IS viso: 30
Total:

*) 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

Fundamentiniy moksly fakulteto Duomeny analizés technologijy (612G31001) 2016-07-01 programos studijuy
rezultaty sasajos su SDM rezultatais bei studijy ir studenty pasiekimy vertinimo metodais
Links of the Data Analysis Technologies (612G31001) 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

Z1. Zinos bazines
matematikos ir
informatikos sgvokas,
reikalingas statistikos
krypties specialiyjy
dalyky studijoms, ir
mokés naudotis
statistikos programine
jranga.

Z1. Will know the basic
concepts of mathematics
and informatics required for
the study of special subjects
in the field of statistics, and
will be able to use statistical
software.

Bazinés matematinio

modeliavimo metody Zinios.

Basic knowledge of
mathematical modelling

Teorinés paskaitos, pratybos,

literat@iros Saltiniy analizé,
diskusijos, savarankiskas
praktinis darbas ir darbas
grupése.

Lectures, practices, analyze of
literature, discussions, individual

practical work, teamwork.

Koliokviumas, sesijos
egzaminas
Midterm exam, 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 ir 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
definitions and using
example can analyze a
simple problems. Typical
(7-8): the student knows
the basic definitions, is
able to explain it and to
applay theoretical facts for
the problem analysis and
use the computer programs
for calculations. Excellent
(9-10): the student is not
only achieving typical
level, but also is able to
adapt the knowledges for
new situation.

GT1. Gebés taikyti tiek

matematines Zinias ir

bazines, tiek specialigsias

Studentai supranta
matematinio modeliavimo

pagrindinius metodus, Zino

Teorinés paskaitos,
savarankiSkas praktinis
darbas, pratybos.

Kolokviumas, sesijos
egzaminas, namy

darbai, kontrolinis

Slenkstinis (5-6):
studentas Zino

pagrindines dalyko
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matematikos programing
jranga, sprendziant
jvairiy sri¢iy uzdavinius.
GT1. Will be able to apply
both basic and special
mathematical knowledge
and mathematics software in
solving problems in various
fields.

jy taikymo galimybes
praktiniy uzdaviniy
sprendime.

The students understand main
methods of mathematical
modeling

Lectures, individual practical
work, practices.

darbas

Midterm exam, homework,
test

sgvokas ir moka jomis
naudotis sprgsdamas
paprasciausias uzduotis.
Tipinis (7-8): studentas
Zino pagrindines
sgvokas, gali jas
paaiskinti ir 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
definitions and using
example can analyze a
simple problems. Typical
(7-8): the student knows
the basic definitions, is
able to explain it and to
applay theoretical facts for
the problem analysis and
use the computer programs
for calculations. Excellent
(9-10): the student is not
only achieving typical
level, but also is able to
adapt the knowledges for
new situation.

CGl. Gebés veiksmingai
dirbti savarankiskai ir
tarpdalykingje
komandoje,
konstruktyviai bendrauti
su savo profesijos
atstovais ir placigja
visuomene.

CG1. Will be able to work
effectively independently
and in an interdisciplinary
team, communicate
constructively with their
profession members and the
general public.

Studentai gebés dirbti
grupése, kritiSkai analizuoti
informacija, analitiSkai
mastyti ir priimti
sprendimus.

The students will be able for
teamwork, capable to think
analytically and to analyse
information.

Diskusijos, savarankiSkas
praktinis darbas ir darbas
grupése.

Discussions, individual practical
work, teamwork

Kolokviumas, sesijos
egzaminas.
Midterm exam, 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 ir 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
definitions and using
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example can analyze a
simple problems. Typical
(7-8): the student knows
the basic definitions, is
able to explain it and to
applay theoretical facts for
the problem analysis and
use the computer programs
for calculations. Excellent
(9-10): the student is not
only achieving typical
level, but also is able to
adapt the knowledges for
new situation.

SD(M) sudarytojas (-ai) (parasas, vardas ir pavardé) Katedros vedéjas (parasas, vardas ir pavardé)
Course compiled by (full name, signature) Head of Department (full name, signature)
Mecislavas Meiltinas Raimondas Ciegis

SD(M) atestuojamas

The Course is certified

SD(M), skirtas studijy programai: Duomeny analizés technologijos

The Course for the programme of studies:

SD(M) atestacija galioja: nuo iki
Course certification is valid: from till
SD(M) atestavo

the Course certified by Fundamentiniy moksly fakulteto studijy komitetas

Fakulteto studijy komiteto pirmininkas (vardas ir pavardé, parasas) Data
Chairman of the Studies committee (full name, signature) Date
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