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

Matematiniai modeliai Siuolaikinéje architektaroje | Mathematical Models of Modern Architecture

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 A 16111 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

Siame kurse pristatomos bazinés analizinés geometrijos bei matematinés analizés sagvokos bei idéjos. Pateikiamos Zinios apie
pagrindinius matematinius modelius ir mokslines prieigas, tai-komas Siuolaikingje architektiiros teorijoje ir praktikoje.

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

ANNOTATION OF COURSE
The course presents the basic concepts and ideas of analytic geometry and mathematical analy-sis. Contains the general
information of basic mathematical models and scientific approaches for contemporary architectural theory and practice.
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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 analizinés geometrijos ir matematinés analizés pagrindais. ISugdyti logiska ir analitinj mastyma, gebéjima
apibendrinti informacijg ir pagristi i§vadas, veiksmingai bendrauti su jvairiy sri¢iy specialistais, formuluoti ir spresti
praktikoje kylanc¢ius uzdavinius bei jsisavinti naujas Zinias.

AIM OF COURSE

To introduce basics of analytical geometry and mathematical analysis. To develop logical and ana-lytical thinking, ability to
generalize information and ground the conclusions, to communicate effectively with specialists of different fields, to
formulate and solve practical problems, to learn new knowledge.

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=0.5S+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 cu-mulative points system for
the evaluation of the student's knowledge and skills as well as inde-pendent work is applied.

E=0.55+0.3T+0.2ND,

here S -- the final exam grade, T - intermediate examination 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. Diferencialinis ir integralinis skai¢iavimas (1 dalis). Kaunas, Technologija, 2006, 2008

3. Thomas and Finney. Calculus with analytic geometry. 7th ed. John Willey Publishers. 1988

*) 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. Trumpas matematikos kursas : vadovélis auk$tyjy mokykly studentams. Kaunas. Technologija,
2005- 2008
2. V. Buda, S. Cirba, J. Raulinaitis , Tiesiné algebra ir analiziné geometrija, Vilnius : Technika, 2002.

3. Jane Burry, Mark Burry. The new mathematics of architec-ture, London : Thames & Hudson, 2010
*) Kortelés pildymo metu

*) At the form filling moment

SavarankiSko darbo turinys

Content of individual work

. ) Sav. darbo apimtis vienai uzduo¢iai Uzduotiy skaicius I§ viso valandy [vertinimo dalis %
Uzdgopes 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
Assignment title Recom- P 1(S)| I(T) NL(S) I(S) | I(T) |NL(T) INL(S) I\,IL 1I(S) | I(T)
8 NL (T) | () (Sav NL(T) (Sav.) (Sav.)
mended | NIL(T) |NL(S) IS) | IT) ’ : :
hours (Sav.)
[Egzaminas 16-60 20 1 20
[Examination
IPasirengimas atsiskaitymui| 10-60 10 1 10
[Preparation for evaluation
IKolokviumas 8-27 8 1 8 30
[ntermediate examination
Namy darbas 4-27 5 2 10 20
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Savarankisko darbo turinys

Content of individual work

Sav. darbo apimtis vienai uzduociai Uzduotiu skaicius % viso vals Ivertinimo dalis %
5 . y skaicius I8 viso valand °
UquoFles Amount of hours of independent work for a 4
pavadinimas single task Number of tasks Total hours Part of Evaluation %
Rekomen-
duojamos Skirta val.
val.
Separated hours NL | NL
Assignment itle | Recon- S 0 | (59 (e 18| 1O |ty NLS) | gar )| 168) | D) |NLODINLES) | gavry | 168) 10D
mended | NL(T) |NL(S) | . IS) | IT) : ’ :
hours (Sav.)
[Home work
I8 viso: Total: 48
*) 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
Savarankisko darbo grafikas
Individual work schedule
Usduoties ti Uzduoties pateikimo(*) ir atsiskaitymo(+) savaité
zdauoties tipas
p Week of Assignment setting (*) and assessment(+)
Task type 11234 ,/5/6|7|8|9/10/11]12]13]14|15|16|17|18|19|20
Nuolatinés studijos (S )
\Full-time studies
Kolokviumas * 1
Intermediate examination + 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. Antrosios ir treciosios eilés determinanty skai¢iavimas. Tiesiniy lyg¢iy )
sistemy sprendimas. Kramerio metodas.
Calculation of determinants of second and third order. Solution of lin-ear system. Cramer's
rule.
2. Skaliaring, vektoriné ir miSrioji vektoriy sandaugos. Susij¢ analizinés )
geometrijos uzdaviniai.
Scalar, cross and box products of vectors. Related analytic geometry problems.
3. Tiesés ploksStumoje. PlokStumos ir tiesés erdvéje. Susije analizinés )
geometrijos uzdaviniai.
Straight lines in the plane. Planes and lines in the space. Related analyt-ic geometry
problems.
4. Antrosios eilés kreivés (elipse, hiperbole, parabole). Susij¢ uZdaviniai. )
Curves of second order (ellipse, hyperbola, parabola). Related prob-lems.
5. Kreivés polinéje koordinaciy sistemoje (Archimedo, hiperboliné, 4
logaritminé spiralés, Bernulio lemniskaté, kardioidé, astroidé, Paskalio
sraigé, Gvido Grandi kreivés ir kt. Cikloidé ir grandininé linija.
Curves in polar coordinate system (Archimedes, hyperbolic and loga-rithmic spirals,
Bernoulli lemniscate, cardioid, astroid, Pascal snail, Gui-do Grandi curve, etc.). Cycloid and
chain line.
6. Seky ir funkcijy riby skai¢iavimas. ISvestinés taikimas. 3
Calculation of limits of functions and sequences. Applications of de-rivatives.
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.) IS) | I(T)

1. Matricos ir determinantai. Tiesiniy lygciy sistemos.
Matrices and determinants. Systems of linear equations.

2
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Paskaity temy sarasas
List of the Course lecture topics

Valandy skaicius
Temos pavadinimas Number of hours
Topic title NL(T) |[NL(S) NL(Sav.) IS) | I(T)

Vektoriai ir jy veiksmai. Skaliariné vektoriy sandauga ir jos savybés.
Vektoriy vektoriné sandauga ir jos savybés. Vektoriy misrioji sandauga. 2
Manipulations with vectors. Scalar and cross product of vectors, their properties. Box product
of vectors.
Tiesés plok§tumoje. PlokStumos ir tiesés erdvéje.
Straight lines in the plane. Planes and lines in the space. 2
Antrosios eilés kreivés (elipse, hiperbole, parabole). Jy savybés.
Curves of second order (ellipse, hyperbola, parabola). Their properties. 2
Antrosios eilés pavirsiai (hiperboloidai, paraboloidai, cilindriniai ir kiiginiai )
pavirsiai). Jy savybés. Sukimosi pavirSiai, tiesiSkieji pavirS§iai.
Surfaces of second order (hyperboloids, paraboloids, cilinder and conic surfaces). Their
properties. Surfaces of revolution, ruled surfaces.
Polinés koordinatés. Jvairios kreivés polingje koordinaciy sistemoje )
(Archimedo, hiperboling, logaritminé spiralés, Bernulio lemniskate, kar-
dioidé, astroidé, Paskalio sraigé, Gvido Grandi kreivés ir kt.). Cikloidé ir
grandininé linija.
Polar coordinates. The various curves in polar coordinate system (Ar-chimedes, hyperbolic
and logarithmic spirals, Bernoulli lemniscate, car-dioid, astroid, Pascal snail, Guido Grandi
curve, etc.). Cycloid and chain line.
Sekos, ribos sgvokos. Fraktalo sgvoka. Fibonaci seka, aukso pjuvis. ISvestiné
ir optimizacijos uzdaviniai. 3
Sequences and limits. Concept of fractal. Fibonacci sequence, golden section. Derivative and
optimization problems.

IS viso: 15

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

Architektuiros fakulteto Architektiiros (601K10003) 2016-07-01 programos studijy rezultaty sgsajos su SDM
rezultatais bei studiju ir studenty pasiekimy vertinimo metodais
Links of the Architecture (601K10003) of the Faculty of Architecture 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. Geba susieti
naujausias architekttiros
istorijos, teorijos, kity
humanitariniy, socialiniy
ir technologi-niy moksly
bei meny Zinias,
sprendZiant aktualius
architektiiros klausimus.
Z1. Ability to link the resent
knowledge of architectural
history, theory, and other
humanitarian, social and
technological sciences and
arts, addressing topical
issues in architecture.

Zino bazines analizinés
geometrijos ir matematinés
analizés savokas, id¢jas ir
geba jas taikyti jas taikyti
praktiniams uZdaviniams
spresti.

Know the basic analytical
geometry and mathemati-cal
analysis of concepts, ideas and
are able to apply them in
solving of practical problems.

Paskaitos, pratybos, sava-
rankiSkas darbas

Lectures, practice work,
independent studies

kontrolinis darbas,
namy darbai, egzaminas

tests, home work, exam

Slenkstinis (5-6):
studentas Zino
pagrindines dalyko
sgvokas ir moka jomis
naudotis sprgsdamas
paprasciausias uzduotis.
Tipinis (7-8):
studentas Zino
pagrindines savokas,
gali jas paaiskinti ir
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 igytas Zinias geba
taikyti naujose
situacijose.
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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. Geba nustatyti ir
apibrézti su architektiira
susijusig problema,
formuluoti originalig
hipotezg, parinkti
inovatyvius tyrimo
metodus, interpretuoti
tyrimo rezultatus ir jais
gristi projektinius
sprendinius.

GT2. Ability to identify and
define the architectural
problem, formulate original
hypothesis, select
innovative research
methods, interpret test
results and use them for
substantiation of design
solutions.

Geba logiskai mastyti,
formuluoti, analizuoti ir
spresti iskylusias proble-
mas, veiksmingai bendrau-ti
su jvairiy sri¢iy specialis-
tais. Geba apibendrinti
informacija ir pagristi
i§vadas.

Are able to think logically, to
formulate, analyze and solve
problems, communi-cate
effectively with a variety of
different special-ists. Are able
to summarize information and
to justify the conclusions

Paskaitos, pratybos, sava-
rankiskas darbas

Lectures, practice work,
independent studies

kontrolinis darbas,
namy darbai, egzaminas
tests, home work, exam

Slenkstinis (5-6):
studentas Zino
pagrindines dalyko
sgvokas ir moka jomis
naudotis spresdamas
paprasciausias uzduotis.
Tipinis (7-8):
studentas Zino
pagrindines savokas,
gali jas paaiskinti ir
teorinius faktus geba
tinkamai taikyti
atlikdamas praktiniy ir
teoriniy uzduociy
analizg, 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
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reached the typical level,
but is able to apply the
acquired knowledge in new
situations.

AG3. Geba nuolat,
sistemingai ir
savarankiskai gilinti
profesines Zinias ir
igtidZius pasirinkta
tobulinimosi kryptimi.
AG3. Able to deepen
continuously, systematically
and independently
professional knowledge and
skills in the chosen direction
of career enhancement.

Geba sistemingai gilinti
profesines Zinias, dirbti

savarankiSkai ir komando-je.

Able to deepen systematically
their professional knowledge to

work independently and in a
team.

Paskaitos, pratybos, sava-
rankiSkas darbas

Lectures, practice work,
independent studies

kontrolinis darbas,
namy darbai, egzaminas
tests, home work, exam

Slenkstinis (5-6):
studentas Zino
pagrindines dalyko
sgvokas ir moka jomis
naudotis sprgsdamas
paprasciausias uzduotis.
Tipinis (7-8):
studentas Zino
pagrindines savokas,
gali jas paaiskinti ir
teorinius faktus geba
tinkamai taikyti
atlikdamas praktiniy ir
teoriniy uzZduociy
analize, skai¢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.

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

Course compiled by (full name, signature)

Jevgenijus Kirjackis

Head of Department (full name, signature)
Raimondas Ciegis

Katedros vedéjas (parasas, vardas ir pavardé)
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SD(M) atestuojamas

The Course is certified

SD(M), skirtas studijuy programai: Architektiira
The Course for the programme of studies: Architecture
SD(M) atestacija galioja: nuo iki
Course certification is valid: from till
SD(M) atestavo Architektiiros fakulteto studijy komitetas
the Course certified by Faculty of Architecture Study Committee
Fakulteto studijy komiteto pirmininkas (vardas ir pavardé, parasas) Data
Chairman of the Studies committee (full name, signature) Date
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