POLITECHNIKA KRAKOWSKA
IM. TADEUSZA KOSCIUSZKI

KARTA PRZEDMIOTU

obowiazuje studentéw rozpoczynajacych studia w roku akademickim 2019/2020
Wydziat Inzynierii Ladowe;j
Kierunek studiéw: Budownictwo Profil: Ogolnoakademicki
Forma sudiéw: stacjonarne Kod kierunku: BUD
Stopien studiéw: Il

Specjalnosci: Konstrukcje budowlane i inzynierskie - studia w jezyku angielskim

1 INFORMACJE O PRZEDMIOCIE

NAZWA PRZEDMIOTU Matematyka I (w inzynierii ladowej)

NAZWA PRZEDMIOTU

Mathematics II (in Civil Engineering)
W JEZYKU ANGIELSKIM

KOD PRZEDMIOTU WIL BUD olIS B1 19/20
KATEGORIA PRZEDMIOTU Przedmioty podstawowe
LiczBA PUNKTOW ECTS 3.00

SEMESTRY 1

2 RODZAJ ZAJEC, LICZBA GODZIN W PLANIE STUDIOW

. LABORATORIA
CWICZENIA
SEMESTR WYKLAD LABORATORIA KOMPUTERO- PROJEKTY SEMINARIUM
AUDYTORYJNE
WE
1 15 0 0 15 0 0

3 CELE PRZEDMIOTU

Cel 1 Description of basic conceptions and ideas of the calculus of variations and demonstration of an interdepen-
dence of a solution of a minimization problem and a solution of a corresponding differential equation.

Cel 2 Description of basic conceptions and ideas of functional series and demonstration of possible usage of them
for approximate solving of differential equations.
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Cel 3 Description of basic conceptions and ideas of partial differential equations and demonstration how to solve

some of them.

4 WYMAGANIA WSTEPNE W ZAKRESIE WIEDZY, UMIEJETNOSCI I INNYCH

KOMPETENCJI

1 Differential and integral calculus, ordinary differential equations.

5 EFEKTY KSZTALCENIA

EK1 Wiedza Student explains basic conceptions and ideas of the calculus of variations and functional series in

the range presented during the lecture.

EK2 Umiejetnosci Student is able to create an Euler equation for a given variational problem and to evaluate

a given function in a Fourier series.

EK3 Wiedza Student explains conceptions of a partial differential equation, initial- and boundary value problem,
dependence of an existence and uniqueness of the solution on the boundary value problem.

EK4 Umiejetnosci Student is able to solve a given partial differential equation using the Fourier method.

6 TRESCI PROGRAMOWE

WYKLAD

Lp TEMATYKA ZAJEC LiczBa
OPIS SZCZEGOLOWY BLOKOW TEMATYCZNYCH GODZIN
Functional series: Pointwise and uniform convergence of a functional series,

W1 continuity and differentiability of the series. Power series, radius of convergence, 2
Cauchy and dAlembert tests.
Fourier series: definition, properties, Fourier coefficients, Fourier series of

W2 a function, convergence theorem, Fourier series in any interval, sine and cosine 2
series.

W3 Partial differential equations: Order of an equation, linear equations of the second 5
order, classification, examples.

W4 Partial differential equations: The Fourier method (method of separation of 5
variables), examples of applications.

W5 Calculus of variations: Putting of the simplest problem of the calculus of 5
variations, the fundamental lemma, the Euler equation, examples of applications.
Calculus of variations: Functional with more unknown functions, functional with

W6 derivatives of higher order, of more independent variables, Euler equations for all 2
above cases.

W7 Examples of applications of Fourier series in solving of boundary-value problems. 3
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LABORATORIA KOMPUTEROWE

Lp TEMATYKA ZAJEC LiczBa
OPIS SZCZEGOLOWY BLOKOW TEMATYCZNYCH GODZIN

K1 1.Functional series, power series, convergence of functional series. 2

K2 Fourier series, construction of Fourier series for a given function, and interval, 9
cosine and sine series.
Classification of partial differential equations. The Fourier method of solving of

K3 . . . . 4
partial differential equations.

K4 Solving the simplest problems of the calculus of variations. Construction of Euler 5
equations.

K5 Solving other problems of the calculus of variations. Construction of Euler 5
equations.

K6 Solving partial differential equations using the Fourier series. 3

7 NARZEDZIA DYDAKTYCZNE

N1 Cwiczenia laboratoryjne

N2 Wyktady

N3 Dyskusja
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8 OBCIAZENIE PRACA STUDENTA

SREDNIA LICZBA GODZIN
FORMA AKTYWNOSCI NA ZREALIZOWANIE
AKTYWNOSCI

Godziny kontaktowe z nauczycielem akademickim, w tym:

Godziny wynikajace z planu studiow 30
Konsultacje przedmiotowe 10
Egzaminy i zaliczenia w sesji 10

Godziny bez udzialu nauczyciela akademickiego wynikajgce z nakladu pracy studenta, w tym:

Przygotowanie si¢ do zaje¢, w tym studiowanie zalecanej literatury 40
Opracowanie wynikow 0
Przygotowanie raportu, projektu, prezentacji, dyskusji 0

SUMARYCZNA LICZBA GODZIN DLA PRZEDMIOTU WYNIKAJACA Z
CALEGO NAKLADU PRACY STUDENTA

90

SUMARYCZNA LICZBA PUNKTOW ECTS DLA PRZEDMIOTU 3.00

9 SPOSOBY OCENY
OCENA FORMUJACA

F1 Test
F2 Kolokwium

OCENA PODSUMOWUJACA

P1 Srednia wazona ocen formujacych

KRYTERIA OCENY

EFEKT KSZTALCENIA 1

Student explains basic conceptions and ideas of the calculus of variations and

NA OCENE 3.0 . .

functional series.

Student explains basic conceptions and ideas of the calculus of variations and
NA OCENE 3.5 . . .

functional series. He knows theorems and formulas connected with them.
NA OCENE 4.0 Student logically explains basic conceptions and ideas of the calculus of

variations and functional series, theorems and formulas connected with them.

Student logically explains basic conceptions and ideas of the calculus of
NA OCENE 4.5 variations and functional series, theorems and formulas connected with them. He
draws correct conclusions by himself.
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Na

OCENE 5.0

Student logically explains with full understanding basic conceptions and ideas of
the calculus of variations and functional series, theorems and formulas connected
with them. He draws correct conclusions by himself.

EFEKT KSZTALCENIA 2

Na

OCENE 3.0

Student is able to construct the Euler equation for a given simplest variational
problem and expand a given function in a simplest Fourier series.

Na

OCENE 3.5

Student is able to construct correctly the Euler equation for a given simplest
variational problem and expand correctly a given function in a simplest Fourier
series.

Na

OCENE 4.0

Student is able to construct the Euler equation for a given variational problem
and expand a given function in a Fourier series.

Na

OCENE 4.5

Student is able to construct correctly the Euler equation for a given variational
problem and expand correctly a given function in a Fourier series.

Na

OCENE 5.0

Student is able to construct correctly the Euler equation for a given variational
problem and expand correctly a given function in a Fourier series, fully
understanding the used methods.

EFEKT KSZTALCENIA 3

Na

OCENE 3.0

Student explains basic conceptions of partial differential equations, give the
classification of linear equations of second order with two independent variables,
gives examples of boundary and (or) initial conditions for different types of
equations.

Na

OCENE 3.5

Student explains basic conceptions of partial differential equations, give the
classification of linear equations of second order with two independent variables,
gives examples of boundary and (or) initial conditions for different types of
equations. He knows theorems and formulas connected with them.

Na

OCENE 4.0

Student logically explains basic conceptions of partial differential equations, give
the classification of linear equations of second order, gives examples of boundary
and (or) initial conditions for different types of equations. He knows theorems
and formulas connected with them.

Na

OCENE 4.5

Student logically explains basic conceptions of partial differential equations, give
the classification of linear equations of second order, gives examples of boundary
and (or) initial conditions for different types of equations. He knows theorems
and formulas connected with them. He draws correct conclusions by himself.

Na

OCENE 5.0

Student logically explains with full understanding basic conceptions of partial
differential equations, give the classification of linear equations of second order,
gives examples of boundary and (or) initial conditions for different types of
equations. He knows theorems and formulas connected with them. He draws
correct conclusions by himself.

EFEKT KSZTALCENIA 4

Na

OCENE 3.0

Student is able to solve a simple partial differential equation using the Fourier
method and taking into account boundary conditions.
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Student is able to solve correctly a simple partial differential equation using the

NA OCENE 3. . . -
OCENE 3.5 Fourier method and taking into account boundary conditions.
NA OCENE 4.0 Student is able to solve a simple partial differential equation using the Fourier
e method and taking into account boundary and initial conditions.
NA OCENE 4.5 Student is able to solve correctly a simple partial differential equation using the

Fourier method and taking into account boundary and initial conditions.

Student is able to solve correctly a simple partial differential equation using the
NA OCENE 5.0 Fourier method and taking into account boundary and initial conditions, fully
understanding the used methods.

10 MACIERZ REALIZACJI PRZEDMIOTU

ODNIESIENIE
DANEGO EFEKTU
EFEKT Do SZCZEGOL,O- CELE TRESCI NARZEDZIA
WYCH EFEKTOW SPOSOBY OCENY
KSZTALCENIA PRZEDMIOTU PROGRAMOWE DYDAKTYCZNE
ZDEFINIOWA-
NYCH DLA
PROGRAMU
EK1 Cel 1 Cel 2 wl w2 wb w6 w7 N2 N3 F1 P1
EK2 Cel 1 Cel 2 k1 k2 k4 k5 k6 N1 N3 F2 P1
EK3 Cel 3 w3 wd w7 N2 N3 F1P1
EK4 Cel 3 k3 k6 N1 N3 F2 P1

11 WYKAZ LITERATURY

LITERATURA PODSTAWOWA

[1 ]| N. Piskunov — Differential and Integral Calculus, Moskwa, 1974, Mir Publishers
[2 | L. Komzsik — Applied Calculus of Variations for Engineers, Boca Raton, 2009, CRC Press

LITERATURA UZUPEENIAJACA

[1 | M. L. Krasnov, G.I. Makarenko — Problems and Ezercises in the Calculus of Variations, Moskwa, 1984,
Mir Publishers

|2 | H.F. Weinberger — A First Course in Partial Differential Equations, New York, 1965, Wiley
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12 INFORMACJE O NAUCZYCIELACH AKADEMICKICH
OSOBA ODPOWIEDZIALNA ZA KARTE

dr hab. Andrzej Karafiat (kontakt: akaraf@pk.edu.pl)

OSOBY PROWADZACE PRZEDMIOT

1 Dr hab. Andrzej Karafiat (kontakt: akaraf@pk.edu.pl)

13 ZATWIERDZENIE KARTY PRZEDMIOTU DO REALIZACJI

(miejscowos¢, data) (odpowiedzialny za przedmiot) (dziekan)

PRZYIJMUJE DO REALIZACJI (data i podpisy oséb prowadzacych przedmiot)
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