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

Tiesine algebra ir analizine geometrija Linear algebra and analytic geometry

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 krypciy Studijy krypties
Course grupés kodas kodas
SD(M) priklausomybé programos daliai ** | _ Studijy krypties dalyky 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
Struktiring SD priklausomybe ~ *#* K —katedros A A01
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. I8 ju: KD, KS,
Fakultetas Katedra I8 viso: KP, PR I, E1, E2, E, BE, BD, KD, KS, KP,
Faculty Department | Study cycle Number Total: There out: TD, A PR
F|M|M|[M B 22101 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 studijy formas ir biidus

Distribution of course hours by study forms and ways

Valandos Hours

Studijy | Paskai- Lab. Praty- | Konsul- Sav. o
B 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 15 0 15 2 48 80 32
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

Modulis apima tiesinés algebros elementus (matricos, determinantai, tiesiniy lyg€iy sistemos, jy sprendimo metodai) bei
analizinés geometrijos elementus (vektoriai, tiesés, plokStumos, antrosios eilés kreivés ir pavirsiai).

Studentai numatytu tvarkarastyje metu privalo dalyvauti ne maZiau kaip 50 proc. teoriniy paskaity, 60 proc. pratyby.

ANNOTATION OF COURSE
The course covers the elements of linear algebra (matrices, determinants, systems of linear equations, methods of solution of
linear systems), analytical geometry (vectors, straight lines, planes, curves and surfaces of second order).
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Students must attend at least 60% of the time scheduled practical works and 50% of the lectures.
SD(M) TIKSLAS

Supazindinti su tiesinés algebros, analizinés geometrijos pagrindais

AIM OF COURSE

To introduce basics of linear algebra and analytical geometry
Studento pasiekimy vertinimo formulé

Semestro darbas vertinamas kriterine proporcine Ziniy vertinimo sistema, taikant deSimties baly vertinimo skalg. Vertinimui

taikoma kaupiamojo balo sistema vertinant studento Zinias ir gebéjimus bei savaranki$ka darba.
E=0.55+0.3T+0.2ND,
¢ia S -- sesijos egzamino pazymys, T -- tarpinio egzamino (kolokviumo) paZymys, ND -- namy darby jvertinimas.

Assessments methods of students formula

Semester work valued by proportional criterion evaluation system, using a ten-point scale. The cumulative points system for

the evaluation of the student's knowledge and skills as well as independent work is applied.
E=0.55+0.3T+0.2ND,
here S -- the final exam grade, T - midterm exam grade, ND - assessment of homeworks

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. V. Pekarskas, A. Pekarskiené Tiesinés algebros ir analizinés geometrijos elementai, Kaunas :Technologija, 2004.
2. V. Pekarskas Trumpas matematikos kursas, Kaunas, Tehnologija, 2005.
3. T. Leonaviciené, I. Laukaityté. Aiskinamasis aukStosios matematikos uZdavinynas. Vilnius:Technika, 2008.
4. A.Kavaliauskas. Aukstosios matematikos uZdavinynas: minimumas. Vilnius: Ciklonas, 2012.
5. Thomas and Finney. Calculus. 11th ed. John Willey Publishers. 2013

*) 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. V. Pekarskas. Diferencialinis ir integralinis skai¢iavimas. (1 ir 2 dalys). Kaunas: Technologija, 2008
2. Dagiené, E., Meiliinas M. Diferencialinis skai¢iavimas: mokomoji knyga. Vilnius:Technika, 2010.

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

SavarankiSko darbo turinys

Content of individual work

. - Sav. darbo apimtis vienai uzduociai Uzduoéiy skaicius [§ viso valandy Jvertinimo 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.
. X Separated hours NL | NL| NL NL NL
Assignment title Recom- P NL @ | (S) (sav.) I I(T) NL(T) NL(S) (Sav.) IS) | I(T) | NL(T) |NL(S) (Sav.) 16S) | (T)
mended NL(T) |NL(S) 1(S) | I(T) :
hours (Sav.)
Namy darbas 4-27 5 2 10 20
[Home work
Kolokviumas 8-27 8 1 8 30
[[ntermediate examination
[Pasirengimas atsiskaitymui| 10-60 30 1 30
[Preparation for evaluation
I8 viso: Total: 48

*) 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
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Savarankisko darbo grafikas
Individual work schedule

UZduoties tipas

Uzduoties pateikimo(*) ir atsiskaitymo(+) savaité

Week of Assignment setting (*) and assessment(+)

Task type 112/3/4]5/6|7/8)9

10|11

Nuolatinés studijos (S )
Full-time studies

Namy darbas

\Home work

+ %
—

*
[y

Kolokviumas
Intermediate examination

+

Pratyby temy sarasas

List of the Course exercise topics

Temos pavadinimas

Valandy skaicius

Number of hours

Topic title

NL(T)

NL(S) |INL(Sav.) I(S) | I(T)

1. Matricos ir determinantai
Matrices and determinants

3

2. Tiesiniy lygc€iy sistemos
Systems of linear equations

4

3. Vektoriai

Vectors

4. Analiziné geometrija
Analytic geometry

IS viso:
Total:

15

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) | I(T)

1. Kompleksiniai skaiciai. Operacijos su kompleksiniais skaiciais. Matricos ir
determinantai. Matrica, jos elementai, eil¢, matrica eiluté ir matrica stulpelis.
Transponuota matrica, kvadratiné matrica, jos pagrindiné ir Salutiné
istrizainé. Simetring, diagonalioji, nuliné, vienetiné matrica. Lygios
matricos. Matricy suma, matricos daugyba i§ skai€iaus, matricy daugyba.
Antrosios ir treciosios eilés determinantai. Determinanty savybés.
Determinanto elementy minorai ir adjunktai. Determinanty elementarieji
pertvarkiai. Aukstesniyjy eiliy determinantai. Atvirk$tiné matrica. Matricos
rangas. Elementarieji matricy pertvarkiai.

Complex numbers. Operations with complex numbers. Matrices and determinants. Matrix,
elements of matrix, order of matrix, matrix row, matrix column. Transposed matrix, square
matrix, its main and minor diagonal. Symmetric, diagonal, zero and identity matrix. Equal
matrices. Sum of matrices, matrix multiplication by number, multiplication of matrices.
Determinants of the second and third order. Properties of determinants. Cofactors and
minors. Elementary transformations of determinants. Determinants of higher order. Inverse
matrix. Elementary transformations of matrices.

3

2. Tiesiniy lyg¢iy sistemos. Sistemos uZra§ymas matriciniu pavidalu.
Homogeninés ir nehomogeninés sistemos. Sistemos su kvadratine matrica.
Sistemos sprendimas atvirkstinés matricos metodu. Kramerio formulés.
Bendrojo pavidalo tiesiniy lyg¢iy sistemos. Bendrasis ir atskirasis
sprendinys. Kronekerio ir Kapelio teorema. Gauso metodas tiesiniy lygc¢iy
sistemoms spresti.

Systems of linear equations. Matrix representations of linear systems. Homogeneous and
nonhomogeneous systems. Systems with square matrix. Solving of systems by matrix method.
Cramer's formulas. General form of linear systems. General and particular solution.
Kronecker-Capelli theorem. Gauss elimination method for linear systems.
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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.)

IS) | I(T)

Vektoriai. Vektoriaus sgvoka. Vektoriaus ilgis. Lygiis vektoriai. Kolinearieji
ir komplanarieji vektoriai. PrieSingas vektorius. Nulinis vektorius. Vektoriy
suma ir skirtumas. Trikampio taisyklé. Vektoriaus daugyba is skaiCiaus.
Vienetinis vektorius. Vektoriaus koordinatés. Krypties kosinusai. Vektoriaus
ilgio formulé. Atkarpos dalijimas duotuoju santykiu. Vektoriy skaliariné
sandauga, jos savybeés, reiSkimas koordinatémis, geometriné prasmeé.
Vektoriné dviejy vektoriy sandauga. Jos savybés, reiSkimas koordinatémis,
geometriné prasmé. Misrioji trijy vektoriy sandauga. Jos reiskimas
determinantu, geometriné prasmé.

Vectors. The concept of vector. Length of vector. Equal vectors. Collinear and coplanar
vectors. The opposite vector. Zero vector. Sum and difference of vectors. The triangle rule.
Multiplication of a vector by a scalar. Unit vector. Coordinates of vector. Directional cosines.
Length of vector formula. Division of line segment in a given ratio. Scalar product of vectors
and its properties, coordinate representation and geometric sense. Cross product of vectors
and its properties, coordinate representation and geometric sense. Box product of vectors and
its properties, coordinate representation and geometric sense.

4

Analiziné geometrija. PlokStumos normalés vektorius. Vektoriné plokStumos
lygtis. Bendroji plokStumos lygtis. Kampas tarp plokStumy, lygiagretumo ir
statmenumo salygos. Tasko atstumas iki plokStumos. Tiesés krypties
vektorius. Vektoring tiesés erdvéje lygtis. Tiesés parametrinés lygtys. Tiesés

kanoninés lygtys. Tiesé kaip dviejy plokStumy susikirtimas. Tiesés ir
ploksStumos susikirtimas. Tiesés plokStumoje lygtys. Supratimas apie
antrosios eilés kreives ir pavirSius. Apskritimas ir sfera. Elips¢, hiperbolé,
parabolé.

Analytic geometry. Normal vector for the plane. Vector equation for the plane. General

of planes. The distance from the point to the plane. Direction vector for the line. Vector
equation for the line in the space. Parametric equations for the line. Canonic equations for
the line. Intersection of the line and plane. Equations for the line in the plane. The second
order curves and surfaces. Circumference and sphere. Ellipse, hyperbola, parabola.

equation for the plane. Angle between planes. Conditions of parallelism and perpendicularity

Total:

IS viso: 15

*) 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

Kiirybiniy industrijy fakulteto Renginiy inZinerijos (6121EX045) 2018-07-01 programos studijy rezultaty sasajos su

SDM rezultatais bei studiju ir studenty pasiekimu vertinimo metodais

Links of the Event Engineering (6121EX045) of the Faculty of Creative Industries with the course unit and evaluation methods of students

achievements

Programos studijy

rezultatai SD(M) rezultatai Studijy metodai
Study programme Course results Methods of studies
outcomes

Studento pasiekimy
vertinimo metodai

Evaluation methods of
student archievements

Studenty pasiekimy
vertinimo kriterijai pagal
lygmenis

Assessments criteria of
students achievements by
Assessment levels

Teorinés paskaitos,
diskusijos, savarankiskas
praktinis darbas ir darbas
grupese.

Lekture, individual practical
work and group work.

Zinos ir supras matematikos
pagrindus ir suvoks jos vieta
inZinerijos studijose.

Z1. Zino ir sistemiskai
supranta matematikos,
fizikos, chemijos
problematika, susijusia
su renginiy erdviy
jrengimo ir
eksploatacijos, scenos
vizualizacijos, renginiy
techninio apriipinimo
klausimais.

Z1. Has systemic knowledge
of mathematics, physics,
and chemistry necessary to
prepare and exploit venues,
stage image, and technical
support of live events.

Knowledge and understanding
of the mathematics
fundamentals, and
understanding the place of
mathematics in engineering
studies.

Kolokviumas, namy
darbas, egzaminas.

Intermediate examination,
home work.

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,
skai¢iavimams taiko
kompiuterines
programas. Puikusis (9-
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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.

SD(M) sudarytojas (-ai) (parasas, vardas ir pavardé)

Course compiled by (full name, signature)

Regimantas Ciupaila
Jevgenijus Kirjackis

Raimondas Ciegis

Katedros vedéjas (parasas, vardas ir pavardé)

Head of Department (full name, signature)

SD(M) atestuojamas
The Course is certified

SD(M), skirtas studijuy programai:

The Course for the programme of studies:

Renginiy inZinerija
Event Engineering

SD(M) atestacija galioja: nuo iki
Course certification is valid: from till
SD(M) atestavo Kirybiniy industrijy fakulteto studijy komitetas

the Course certified by Faculty of Creative Industries Study Committee

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