FAKULTE / ENSTITU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

Matematik

DERSIN ADI

Matematik Analiz 2

DERSIN KODU

MAT1142

YEREL KREDISi

4

AKTS KREDISi

6

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR
SAATI

ONKOSULLAR

Yok

YARIYIL

Bahar

DERSIN DiLi

ingilizce, Tiirkce

DERSIN SEVIYESI

Lisans

DERSIN TURU

Zorunlu @Matematik Lisans Programi

DERSIN KATEGORISI

Temel Meslek Dersleri

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSi SUNAN AKADEMIK
BiRiM

Matematik Boliimii

DERSIN KOORDINATORU

Salih CELIK

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, 6grencilerin integral hesaplama, seriler ve fonksiyon serileri konularinda
saglam bir teorik ve uygulamali altyapi kazanmalarini saglamaktir. Riemann integrali ve
ozelliklerinden baslayarak, integralin temel teoremi ve g¢esitli integrasyon teknikleri
araciligiyla  Ogrencilerin  analitik  problem  ¢dzme  becerilerinin  gelistirilmesi
hedeflenmektedir. Belirli integralin uygulamalari ile matematigin farkli alanlar1 ve
miihendislik problemlerine baglantilar kurulurken, improper integraller ve yakinsaklik
testleri araciligtyla sonsuz siireclerin analizi 6gretilir. Ayrica, fonksiyon dizileri ve serilerinin
yakmsaklik tiirleri, kuvvet serileri ve Taylor serileri gibi konularla 6grencilerin soyutlama
yeteneginin artirilmasi, analizin ileri konularma hazirlik yapilmasi amaglanmaktadir.
Parametrik denklemler ve kutupsal koordinatlar ise Ogrencilerin farkli matematiksel
temsilleri taniyarak ¢ok yonlii diislinme becerilerini gelistirmelerine katki saglar.

DERSIN iCERiGi

Riemann integrali, integre edilebilir fonksiyonlar, Riemann integralinin &zellikleri;
Kalkiiliisin Temel Teoremi; integrasyon teknikleri; improper integral; belirli integralin
uygulamalari; sonsuz diziler, yakinsaklik, yakinsaklik testleri, mutlak ve sartl yakinsaklik;
fonksiyon dizi ve serileri, noktasal yakinsaklik, diizgiin yakinsaklik, diizgiin yakinsakligin
ozellikleri; serilerin noktasal ve diizgiin yakinsakligi; kuvvet serileri; Taylor serileri;
parametrik denklemler ve kutupsal koordinatlar.

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Kitabn:

Kosmala, Witold A. J. A Friendly Introduction to ANALYSIS. Person Edu. Inc., 2004.
Zorunlu Kaynaklar:

[1] Celik, Salih, Celik, Sultan. Kisa Teori ve Coziimlii Problemlerle MATEMATIK ANALIZ I.
Birsen Yayevi, 2018.
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[2] Celik, Salih. Kisa Teori ve Céziimlii Problemlerle MATEMATIK ANALIZ II. Birsen
Yayevi, 2017.
[3] Ross, Kenneth A. Elementary Analysis: The Theory of Calculus. Springer

Science+Business Media, New York, 2013.

Bu dersi basartyla tamamlayan 6grenciler,

Riemann integrali ve integrallenebilir fonksiyon kavramlarini
aciklayabileceklerdir.

Riemann integralinin temel 6zelliklerini kullanabileceklerdir.
Kalkiiliisiin Temel Teoremi’ ni ifade ederek uygulayabileceklerdir.

Integrasyon tekniklerini (parcali integrasyon, degisken doniisiimii vb.) kullanarak
integral hesaplayabileceklerdir.

Improper integrallerin yakisakliklarim test edebileceklerdir.

Ders Ogrenim Ciktilar1 . Belirli integrallerin uygulamalarini (alan, hacim vb.) ger¢eklestirebileceklerdir.

Sonsuz dizilerin yakinsaklik ve iraksaklik durumlarini belirleyebileceklerdir.

Yakinsaklik testlerini kullanarak say: dizileri ve serilerin davramigini analiz
edebileceklerdir.

Mutlak ve sartli yakinsaklik arasindaki fark: agiklayabileceklerdir.

. Fonksiyon dizi ve serilerinin noktasal ve diizgiin  yakisakligim
inceleyebileceklerdir.

. Integrasyon teknikleri, dizi ve serilerin yakmsaklig1 gibi kavramlari problem
¢ozme ve ileri analiz derslerinde etkin sekilde uygulayabileceklerdir.

DEGERLENDIRME SiSTEMi

Etkinlikler Say1 Katki Payr

Devam/Katilim:
e icerik: Ogrencilerin derse devam etmeleri ve katilmalar

e  Detayh Degerlendirme Kriterleri:

14 %S5
- Derse aktif katilim ve soru sorma
- Sinif-i¢i tartigmalara ve problem ¢ézme siireclerine katki
saglayabilme
‘ Laboratuvar H H
| Uygulama H H
‘ Arazi Calismasi H H
Derse Ozgii Staj
Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
e icerik: Sinav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmasi
e  Format: Yiiz yiize. Coktan segmeli kisa sinav (5-10 dakika)
2 %20
e  Detayh Degerlendirme Kriterleri:
-Derste islenen teorik konular ile ilgili problemleri ¢6zebilme
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| Odev | |
| Sunum/Jiiri H H
| Proje | |
| Seminer/Workshop H H
Ara Smavlar:
e igerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorular
e  Format: Yiiz yiize. Sinav (80 dakika)
1 %35
e Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlasildiginin goésterilmesi
-Teorik konularla ilgili problemlerin ¢dziilebilmesi
-Teorik diisiinme siireglerinin yiiriitiilmesi
Final:
e lgerik: Dersin tiim igerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Smav (110 dakika)
e Detayh Degerlendirme Kriterleri: 1 %40
-Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
-ileri diizey problem ¢ézme becerilerinin kullanilabilmesi
| Dénem ici Calismalarin Basar1 Notuna Katkis H %60
| Final Sinavinin Basar1 Notuna Katkisi H %40
| TOPLAM H %100

HAFTALIK KONULAR VE iLGILi ON HAZIRLIK CALISMALARI

HAFTALAR KONULAR On Hazirhik
Konu Anlatimi: Riemann integrali, integre edilebilir
fonksiyonlar, Riemann integralinin 6zellikleri
Smif-ici Uygulama (5 dk.): Siirekli bir fonksiyonun Riemann|
integralinin hesabinin drneginin yapilmasi Riemann toplamlart1 ve alan hesaplary
1 konularin1  igeren boliimiin - okunmast|
Siif-i¢i Tartisma (5 dk.): Riemann integrali kavraminin, alan| Kaynaklar: Ders Kitabi, 241-245. [1], 325
hesab1 ve limit siirecleri baglaminda nasil ortaya ¢iktigimin, 382.
matematik i¢inde (Ozellikle analiz derslerinde) ve diger|
disiplinlerde (6rnegin fizik, miihendislik, ekonomi) kullanim|
lalanlariyla ilgili tartismanin yapilmasi
Konu Anlatimi: Integral hesabin temel teoremi, integrasyon
teknikleri
Integral Hesabin Temel Teoremi konularmn
Simif-ici Uygulama (5 dk.): Bir fonksiyonun belirli integralinin iceren bolimiin okunmasi. Kaynak: Ders|
Riemann toplamlariyla yaklasik hesabinin drneginin yapilmasi Kitabi, 256-264.
Temel integrasyon teknikleri konularimng
2 Smmif-ici Tartisma (5 dk.): Bir fonksiyonun hangi kosullarda iceren bolimiin okunmasi. Kaynak: [2],
IRiemann  integrallenebilir ~ oldugu  ve  siireksizliklerin| 383-444.
integrallenebilirlige etkisi iizerine tartigma yapilmasi Kisa Smav 1: (integral Hesabin Temel
Teoremi ve integrasyon teknikleri) Kaynak:
Kisa Smav 1 (15 dk.): Ders sonunda, derste islenen konular [2], 383-444.
liceren bir kisa simavin yapilmasi
Konu Anlatimi: integrasyon teknikleri Temel integrasyon kurallarmin hatirlanmasi
3 ve etkinlestirilmesi. Kaynak: [2], 383-468.
Smif-ici Uygulama (5 dk): Basit fonksiyonlarin integrallerinin| Degisken degistirme ve kismi integrasyo
degisken degistirme yontemiyle veya parca integrali yontemiyle teknikleri konularini igeren bdliimlerin|
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hesaplatilmasi

Smif-ici Tartisma (5 dk.): Hangi tiir fonksiyonlarda hangi
integrasyon tekniginin daha uygun olacag1 {izerine tartismal
lyapilmast

okunmasi. Kaynak: [2], 383-468.

Konu Anlatimi: Integrasyon teknikleri, improper integraller

Smif-i¢ci Uygulama (5 dk): Basit bir improper integral drneginin|
hesaplatilmasi ve sonucunun yorumlatilmasi

Smif-i¢ci Tartisma (5 dk.): Hangi tiir improper integrallerin|
yakinsadigi, hangilerinin raksadigi {izerine tartisma yapilmasi

Kisa Smav 2 (15 dk.): Derste islenen integrasyon teknikleri ve
improper integrallerle ilgili kisa sinav yapilmasi

Basit kesirlere ayirma ve trigonometri
doniistimler konularin1 igeren bdlimii
okunmasi. Kaynak: [2], 383-444.

Improper  integral  konusunu igere
bolimiin okunmasi. Kaynak: Ders Kitabu,|
261-274.

Kisa Smav 2: (integrasyon teknikleri v
improper integraller) Kaynak: [2], 383-444.

IKonu Anlatim: Belirli integralin uygulamalari: alan, hacim

Smif-i¢ci Uygulama (5 dk.): Verilen bir fonksiyonun egrisinin|
altinda kalan alann belirli integral ile hesaplatilmasi

Smif-ici Tartisjma (5 dk.): Belirli integralin alan ve hacim|
hesaplamalarinda nasil kullanilabilecegi ve farkli disiplinlerde
(fizik, mithendislik, ekonomi) hangi problemlere uygulanabilecegi
lizerine tartigma yapilmasi

Belirli integral yardimiyla alan hesabin
dair bilgilerin okunmasi. Kaynak: [2], 469
526.

Belirli integral ~ yardimiyla  haci

hesaplamalar1 (disk ve kabuk teknikleri)
konusunu igeren bdlimiin  okunmasi.
Kaynak: [2], 469-526.

Konu Anlatimi: Hacim, egri uzunlugu, yiizey alani

Sinif-i¢i Uygulama (5 dk.): Verilen basit bir fonksiyonun belirli|
aralikta egri uzunlugunun integral yardimiyla hesaplatilmasi

Sinif-i¢i Tartisma (5 dk.): Belirli integralin hacim ve yiizey alani
hesaplamalarinda nasil kullanildigi, 6zellikle doénel cisimlerin
hacimlerinin ~ farkli  yontemlerle (disk, kabuk yontemi)
bulunmasinin tartigilmasi

Belirli integral yardimiyla egri uzunlugu ve
ylizey alani hesaplamalari konusunu igere
boliimiin okunmasi. Kaynak: [2], 469-526.

IKonu Anlatimi: Sonsuz seriler, karsilastirma testleri

Sinif-i¢i Uygulama (5 dk.): Verilen basit bir serinin yakimsaklik-|
iraksaklik durumunun karsilastirma testi ile incelenmesine dair
uygulama yapilmasi

Sinif-i¢i Tartisma (5 dk.): Bazi 6zel seriler (6rnegin harmonik]
seri, p-serileri) ele alinarak hangi kosullarda yakinsadiklar1 veyal
traksadiklari iizerine tartisma yapilmast

Sonsuz serilerin yakinsaklig1 ve iraksakligt
konularmna iligkin boliimiin  okunmast|
Kaynak: Ders Kitabi, 294-316.
Karsilagtirma testleri konusunu igeren|
bolimiin okunmasi. Kaynak: Ders Kitabi,
294-316.

|Ara Smav 1

Smav haftasina kadar iglenen konularm
tiimiiniin tekrar edilmesi

Konu Anlatimi: Karsilastirma testleri, mutlak ve sartli
lyakinsaklik

Smmif-ici Uygulama (5 dk.): Bir serinin mutlak yakinsak veyal
sartli yakinsak olup olmadigmin test edilmesine dair uygulamal
lyaptirilmasi

Sinif-i¢i Tartisma (5 dk.): Mutlak ve sarth yakinsaklik arasindaki
farklarin, matematiksel teori ve uygulamalardaki Oneminin
tartigilmast

Serilerin mutlak ve sartli yakinsaklig
konularmi igeren boliimiin  okunmasi,
Kaynak: Ders Kitabi, 317-324.

10

IKonu Anlatimi: Kuvvet serileri

Simif-ici Uygulama (5 dk.): Basit bir kuvvet serisinin yakinsaklik|
lyarigapinin ve yakinsaklik araliginin bulunmasina dair uygulama
lyaptirilmasi

Siif-i¢i Tartisma (5 dk.): Kuvvet serilerinin hangi kosullarda
fonksiyonlar1 temsil edebildigi ve Taylor/Maclaurin serileri ile
iligkisi lizerine tartisma yapilmasi

Kuvvet serilerinin tanimi1 ve yakinsakli
aralignt  konularmi1  igceren  boliimil
okunmasi. Kaynak: Ders Kitabi, 360-374.
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IKonu Anlatimi: Taylor serileri, noktasal yakinsaklik, diizgiin| Taylor serileri konusunu iceren bolimii
yakinsaklik okunmasi. Kaynak: Ders Kitabi, 335-359;
.. . . 370-374.
Sln'lf—l'Ql. Uygulama (5. dk.): Basit fonksiyonlarm Taylor Noktasal ve diizgiin yakinsaklik konusumy
1 serilerinin bulunmasina dair uygulamalar yaptirilmasi ieren bolimin okunmasi, Kaynak: Ders
Simif-ici Tartisma (5 dk.): Noktasal yakinsaklik ile diizgiin Eétnalt)sllj 303;1513;9; :%73_13014' serisine  actlim
lyakinsaklik arasindaki farklarm ve Taylor serilerinin fonksiyonlari konusu}r]m iceren ybélﬁmﬁn okuninam
temsil etmedeki roliiniin tartigilmasi Kaynak: DersQKitabl 335-359: 370-374 |
Konu Anlatimi: Parametrik denklemler
. . ) ) Parametrik denklemlere giris ve parametri
Smmif-ici  Uygulama (5 dk.): Verilen basit parametrik cgriler  konusunu  igeren  boliimii
denklemlerle tanimlanmis egrilerin cizilmesi ve bu egrilerin| okunmast. Kaynak: [3], 1-22.
12 6zelliklerinin incelenmesine dair uygulama yapilmasi Parametrik denklemlerle tanimli egrileri
. . . . tirev ve teget dogrulari konusunu igere
Smif-ici Tartisma (5 dk.): Parametrik denklemlerin hangi boliimiin okunmast. Kaynak: [3], 1-22.
durumlarda kullanildig: (6rnegin hareket problemleri, miihendislik| ’
uygulamalari) lizerine tartisma yapilmasi
Konu Anlatimi: Parametrik denklemler ve kutupsal koordinatlar Parametrik  denklemler ve kutupsal
. . koordinatlar kavramlarina iligkin bilgileri
Smif-i¢i Uygulama: (5 dk.): Basit kutupsal denklemlerle okunmasi. Kaynak: [3], 1-46.
tanimlanan egrilerin ¢izdirilmesi ve 6zelliklerinin incelenmesi Parametrik egrilerin tl'j'lrevleri ve kutupsal
13 . . koordinatlarda egri ¢izimleri konularini
Sinif-i¢i Tartisma: (5 dk.): Parametrik ve kutupsal denklemlerin| iceren bolimlerin okunmasi. Kaynak: [3]
eiinliik hayattaki ve miihendislikteki kullanim alanlar1 (6rnegin| 1-46. |
lyoriingeler, mekanik hareketler) lizerine tartisma yapilmasi
IKonu Anlatimi: Kutupsal koordinatlar, Taylor ve Maclaurin| Taylor ve Maclaurin serilerinin tanmmi vel
serileri temel  ozelliklerine iliskin  bilgileri
. ) ) ) hatirlanmas1 ve etkinlestirilmesi. Kaynak|
Smif-ici Uygulama: (5 dk) Basit fonksiyonlarmn Maclaurin| Ders Kitab1. 23-46: 136-141.
14 serilerinin bulunmasi ve yakinsaklik dzelliklerinin incelenmesi Bazi fonksiyonlarin Taylor ve Maclauri
. . o serilerine  agilimi konusunu  igeren
Smif-i¢i Tartisgma: (5 dk.) Taylor ve Maclaurin serilerinin| boliimiim okunmast. Kaynak: Ders Kitabi
fonksiyonlarm yaklasik degerlerinin  hesaplanmasinda  ve| 23.46: 136-141. ’
belirsizliklerin ¢6ziimiinde nasil kullanildiginin tartigilmast ’
Sinif-i¢i Uygulama (15 dk.): Genel tekrar ve uygulamalar Kutupsal koordinatlar ve Taylor/Maclauri
15 Smif-i¢i Tartisma (5 dk.): Soru-cevap tsiinniirl?rfdiriln(i:g temel - kavramlarin
16 Final Islenen konularin tiimiiniin tekrar edilmesi

AKTS iSYUKU TABLOSU

Toplam fsyiikii

Etkinlikler Say1 Siiresi
(Saat)
| e

Ders Saati 5

70

Laboratuar H H

Uygulama (s6zlii Sinav) H H

Arazi Calismasi H H

Sinif Dis1 Ders Calismasi H 14 H

Derse Ozgii Staj H H

Odev H H

Kiiciik Smavlar/Stiidyo Kritigi H 2 H

Projeler H H

Sunum / Seminer
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Ara Sinavlar (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Final (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Toplam Iy yiikii:

Toplam s yiikii / 30(s):

AKTS Kredisi:
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COURSE INFORMATION FORM

I FACULTY / GRADUATE SCHOOL Faculty of Arts and Sciences I

Mathematics

Mathematical Analysis 2

MAT1142

4
6

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE None

SEMESTER Spring

COURSE LANGUAGE English, Turkish

LEVEL OF COURSE First Cycle

COURSE TYPE Required @ Bachelor Programme in Mathematics

COURSE CATEGORY Core Courses

MODE OF DELIVERY Face-to-Face

OWNER ACADEMIC UNIT Department of Mathematics

COURSE COORDINATOR Salih CELIK

ASSISTANT(S)

This course aims to help students develop a solid theoretical and practical foundation in
integral calculus, sequences, and function series. Beginning with the Riemann integral
and its properties, the course develops students’ analytical problem-solving skills through
the fundamental theorem of calculus and various integration techniques. Applications of
definite integrals are introduced to establish connections between mathematics and
COURSE OBJECTIVES applied fields, while improper integrals and convergence tests equip students with tools to
analyze infinite processes. Furthermore, the study of function sequences and series,
different modes of convergence, power series, and Taylor series enhances students’
abstraction ability and prepares them for advanced topics in analysis. Finally, parametric
equations and polar coordinates are presented to foster flexible thinking through
alternative mathematical representations.

Riemann integral, integrable functions, properties of the Riemann integral; fundamental
theorem of calculus; techniques of integration; improper integrals; applications of definite
integrals; infinite series, convergence, convergence tests, absolute and conditional
COURSE CONTENT convergence; sequences and series of functions, pointwise and uniform convergence,
properties of uniform convergence, pointwise and uniform convergence of series; power
series; Taylor series; parametric equations and polar coordinates.

Coursebook:

Kosmala, Witold A. J. A Friendly Introduction to ANALYSIS. Person Edu. Inc., 2004.
RECOMMENDED OR REQUIRED Required Readings: _
READINGS [1] Celik, Salih, Celik, Sultan. Kisa Teori ve Coziimlii Problemlerle MATEMATIK
ANALIZ I. Birsen Publisher, 2018.

[2] Celik, Salih. Kisa Teori ve Coziimlii Problemlerle MATEMATIK ANALIZ II. Birsen

Publisher, 2017.
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[3] Ross, Kenneth A. Elementary Analysis: The Theory of Calculus. Springer

Science+Business Media, New York, 2013.

Upon successful completion of the course, students will be able to

Explain the concepts of the Riemann integral and integrable functions.
Use the basic properties of the Riemann integral.
Apply the Fundamental Theorem of Calculus.

Calculate integrals using integration techniques (integration by parts, change of
variables, etc.).

Test the convergence of improper integrals.
Course Learning Outcomes
Perform applications of definite integrals (area, volume, etc.).
Determine the convergence and divergence of infinite sequences.
Analyze the behavior of sequences and series using convergence tests.

Explain the difference between absolute and conditional convergence.

. Examine the pointwise and uniform convergence of sequences and series of
functions.

. Apply the concepts of techniques of integration, convergences of sequences and
series in problem-solving and advanced calculus courses, effectively.

EVALUATION SYSTEM

Activities Number Percentage of Grade

Attendance/Participation:
e  Content: Student attendance and participation in the course.

o  Detailed Assessment Criteria:
14 %5

-Active participation in lessons and asking questions
-Ability to contribute to in-class discussions and problem-solving
processes

| Laboratory H H

‘ Application H H

| Field Work H H ‘

‘ Special Course Internship (Work Placement) H H

Quizzes/Studio Critics:
e  Content: Comprehensive questions covering all topics addressed up
to the exam week

e  Format: Face-to-face multiple-choice quiz (5-10 minutes)
2 %20

o  Detailed Assessment Criteria:

-Ability to solve problems related to the theoretical topics covered in
the course

| Homework Assignments H H ‘

‘ Presentations/Jury H H ‘

‘ Project
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Seminar/Workshop

Midterms:
e Content: Comprehensive questions covering all topics addressed up
to the exam week

Format: Face-to-face written exam. (90 minutes).

Detailed Assessment Criteria:

-Demonstration of understanding of the fundamental concepts of the
course

-Ability to solve problems related to theoretical topics

-Ability to carry out theoretical reasoning processes

Content: Comprehensive questions covering the entire content of the
course

Format: Face-to-face written exam. (90 minutes).
Detailed Assessment Criteria:

-Ability to apply advanced problem-solving skills
-Demonstration of a thorough understanding of all topics
covered in the course

Percentage of In-Term Studies H

Percentage of Final Examination H

TOTAL H
WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES
WEEKS COURSE OUTLINE Related Preparation
Lecture: Riemann integral, integrable functions
Quick Practice (5 minutes): Computing the Riemann|
integrals of some continuous functions
In-class Discussion (5 minutes): Discussing how the 1. Readmg the section covering Riemann sums and area
1 - - S | calculations. Sources.: Coursebook, 241-245. [1], 325-
concept of the Riemann integral arises in the context o
. . L o 382.
area and limit processes, and its applications within
mathematics (particularly in analysis) as well as i
other  disciplines  (e.g., physics, engineering,
leconomics)
[Lecture: Fundamental theorem of calculus, techniques|
of integration
Quick Practice (5 minutes): Approximate|
computation of a definite integral of given function 1. Reading the section covering the Fundamental
definite integral using Riemann sums Theorem of Integral Calculus. Source: Coursebook,
256-264.
2 In-Class Discussion (5 minutes): Discussion on the 2. Reading section covering basic integration techniques.
conditions under which a function is Riemann| Source: Coursebook, 256-264.
integrable, and the effect of discontinuities on] 3. Quiz 1: (Fundamental Theorem of Calculus and
integrability integration techniques) Source: Coursebook, 256-264.
Quiz 1 (15 dk.): A short quiz at the end of the lesson|
covering the topics discussed
Lecture: Techniques of integration 1. Recalling and activating the basic integration rules.
3 Source: [2], 383-468.
Quick Practice (5 minutes): Calculating the integrals 2. Reading sections covering variable substitution and
of simple functions using substitution or integration by partial integration techniques. Source: [2], 383-468.
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parts methods

In-Class Discussion (5 minutes): Discussing whic
types of functions are more suitable for which
integration technique

Lecture: Techniques of integration, improper integrals

Quick Practice (5 minutes): Computing a simple
given improper integral and interpreting the results

In-Class Discussion (5 minutes): Discussing whic
types of improper integrals converge and which ones
diverge.

Quiz 2 (15 minutes): A short quiz on integratio
techniques and improper integrals

Reading the section covering topics such as integration
by partial fractions and trigonometric substitutions.
Source: Coursebook, 261-274.

Reading the section on improper integrals. Source:
Coursebook, 261-274.

Quiz 2: (integration techniques and improper integrals)
Source: Coursebook, 261-274.

Lecture: Applications of the definite integral: area an
volume

Quick Practice (5 minutes): Computing the are
under the curve of a given function using the definite
integral

In-Class Discussion (5 minutes): Discussing how th
definite integral can be used in area and volume]
calculations, and its applications to problems in various|
disciplines (e.g., physics, engineering, economics)

Reading the ideas of area calculation using definite
integrals. Source: [2], 469-526.

Reading the section covering volume calculations using
definite integrals (disk and shell techniques). Source:
[2], 469-526.

Lecture: Volume, arc length, surface area

Quick Practice (5 minutes): Calculating the arc lengtl
of a given function over a given interval using integrals

In-Class Discussion (5 minutes): Discussing the us
of definite integrals in volume and surface area
calculations, particularly the determination of volumes|
of solids of revolution by different methods (disk and|
shell methods)

Reading the section covering curve length and surface
area calculations using definite integrals. Source: [2],
469-526.

Lecture: Infinite series, comparison tests

Quick Practice (5 minutes): Examining th
convergence or divergence of a simple series using the]
comparison test

In-Class Discussion (5 minutes): Discussing speciall
series (e.g., harmonic series, ppp-series) and unde
which conditions they converge or diverges

Reading the section on the convergence and divergence
of infinite series. Source: Coursebook, 294-316.
Reading the section on comparison tests. Source:
Coursebook, 294-316.

Midterm 1

Review of all topics covered up to the exam week.

Lecture: Comparison tests, absolute and conditional
convergence

Quick Practice (5 minutes): Testing whether a given
series is absolutely convergent or conditionally]
convergent through examples

In-Class Discussion (5 minutes): Discussing th
differences between absolute and conditional
convergence, and their significance in mathematical
theory and applications

Reading section covering the topics of absolute and
conditional convergence of series. Source:
Coursebook, 317-324.

10

Lecture: Power series

Quick Practice (5 minutes): Determining the radius o
convergence and interval of convergence of a given
[power series

Reading the section covering the definition of power
series and the interval of convergence. Source:
Coursebook, 360-374.
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In-Class Discussion (5 minutes): Discussing unde
what conditions power series can represent functions,
and their relation to Taylor/Maclaurin series

11

Lecture: Taylor series, pointwise convergence,
uniform convergence

In-Class Discussion (5 minutes): Discussing th
differences  between  pointwise and  unifor
convergence, and the role of Taylor series in|
representing functions

Reading the section on Taylor series. Source:
Coursebook, 335-359; 370-374.

Reading the section on pointwise and uniform
convergence. Source: Coursebook, 335-359; 370-374.
Reading the section on the expansion of functions into
Taylor series. Source: Coursebook, 335-359; 370-374.

12

Lecture: Parametric equations

Quick Practice (5 minutes): Plotting curves define
by simple parametric equations and examining thei
[properties

In-Class Discussion (5 minutes): Discussin
situations in which parametric equations are used (e.g.,
motion problems, engineering applications)

Reading the section covering an introduction to
parametric equations and parametric curves. Source:
[3], 1-22.

Reading the section on the derivatives and tangent lines
of curves defined by parametric equations. Source. [3],
1-22.

13

Lecture: Parametric equations and polar coordinates

Quick Practice (5 minutes): Plotting curves defined|
by simple polar equations and analyzing thei
[properties

In-Class Discussion (5 minutes): Discussing th
applications of parametric and polar equations in daily]
life and engineering (e.g., trajectories, mechanical
motions)

Reading the fundamental concepts of parametric
equations and polar coordinates. Source: Coursebook,
201-219.

Reading sections on derivatives of parametric curves
and curve sketching in polar coordinates. Source:
Coursebook, 201-219.

14

Lecture: Polar coordinates, Taylor and Maclauri
series

Quick Practice (5 minutes): Finding the Maclauri
series of simple given functions and analyzing thei
convergence properties

In-Class Discussion (5 minutes): Discussing ho
Taylor and Maclaurin series are used in approximating
functions and solving indeterminate forms

Reading the definition and fundamental properties of
Taylor and Maclaurin series. Source: Coursebook, 23-
46, 136-141.

Reading the section covering the expansion of certain
functions into Taylor and Maclaurin series. Source:
Coursebook, 23-46, 136-141.

15

In-Class Activity (15 minutes): General review an
practice

In-Class Discussion (5 minutes): General review an
[practice

[lustrating the fundamental concepts of polar
coordinates and Taylor/Maclaurin series. Source:
Coursebook, 426-430.

16

[Final

Review of all topics covered.

ECTS WORKLOAD TABLE

Activities

Total Workload

Course Hours

Number Duration
(Hour)
I

5 70

Laboratory

Application

Field Work

Study Hours Out of Class H

|

Special Course Internship (Work Placement)
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Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar

Mid-Terms (Examination Duration + Examination Prep. Duration)

Final (Examination Duration + Examination Prep. Duration)

Total Workload:

Total Workload / 30(h):

ECTS Credit:
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PS:-I Geometri, analiz,

lineer cebir, soyut matematik,
cebir ve diferansiyel
denklemler gibi matematigin
temel alanlarindaki tanimlari
ve teoremleri ifade
edebilecek, bunlar arasinda
iliski kurabilecek ve
teoremlerin  uygulamalarini
aciklayabileceklerdir. / State
the definitions and theorems
in fundamental areas of
mathematics such as
geometry, analysis, linear
algebra, abstract mathematics,
and differential equations,
establish connections between
them and explain their
applications.

I~
19)]
19)]
19)]
19)]
19)]
19)]
19)]
19)]
19)]
1

PS :-2 Matematik alanindaki
teorik ve uygulamali
bilgilerini ve matematiksel
diigiinme becerilerini
kullanarak standart ve
karmagik matematiksel
problemleri tanimlayabilecek
ve analitik ve/veya sayisal
yontemlerle ¢ozebilecek ve
matematiksel bir Onermenin
gecerliligini  farklt  ispat
yontemleri ile
ispatlayabileceklerdir. /
Identify standard and complex
mathematical problems, solve
these problems with analytical
and/or numerical methods and
prove the wvalidity of a
mathematical proposition
through various proof
techniques using their
theoretical and applied
knowledge of mathematics
and mathematical thinking
skills.

&
[°N
[°N
[°N
[°N
I~
I~
1))
1))
1))
1))

PQ-3 Matematik alanindaki

teorik ve uygulamall
bilgilerini ve matematiksel
disiinme becerilerini
kullanarak gercek hayattaki
problemlerin ~ matematiksel
modellerini gelistirebilecek ve
bu  modelleri  kullanarak
problemlere gecerli ¢oziimler
iiretebileceklerdir. / Develop
mathematical models for real-
life problems and generate
valid solutions based on these
models using their theoretical
and applied knowledge of
mathematics and
mathematical thinking skills.

I~
I
I
19
I
1))
1))
I~
[93)
1w
I~

P_C‘_-4 Disiplinlerarast bir ﬂ 5 5 5

I
1
1
1

S

I
1
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yaklagimla, farkli alanlarda
edinmis olduklar1 bilgileri
sentezleyebileceklerdir. /
Synthesise knowledge
acquired  from  different
disciplines through an
interdisciplinary approach.

PS:-S Matematik alaninda
edindikleri bilgi birikimlerini
ve matematiksel diisiinme
becerilerini, teorik matematik,
yazilim, finans ve ydnetim
matematigi, biyomatematik,
veri bilimi ve finansal
istatistik ~ yontemleri  gibi
disiplin-i¢i ve disiplinlerarast
uzmanlik alanlarinda
gelistirebileceklerdir. /
Advance  their  acquired
knowledge in mathematics
and mathematical thinking
skills in both disciplinary and
interdisciplinary  areas  of
specialisation such as pure
mathematics, software,
financial and managerial
mathematics, biomathematics,
data science, and financial
statistical methods.

I~

1

1

1

1

1

1

1

1

1

1

PQ-6 Matematik alaninda

yaygmn olarak kullanilan en az
bir programlama dili ile
bilgisayar ve yapay zeka
teknolojilerini,  problemleri
¢ozmek, veri analizi yapmak
ve simiilasyonlar
gerceklestirmek igin
kullanabileceklerdir. / Use at
least one  programming
language and computer and
artificial intelligence
technologies widely employed
in mathematics for problem-
solving, data analysis, and
simulations.

I~

I

I

I

I

)}

)}

)}

I

I

19}

PC-7 Matematik ve ilgili

alanlardaki  bilimsel ve
teknolojik geligsmeleri
izleyebilecek, kariyer
firsatlarini degerlendirerek

kisisel ve mesleki gelisim
hedeflerini belirleyebilecek ve
bu hedeflere ulasmak igin
hayat boyu 0grenme
stratejilerini
kullanabileceklerdir. / Follow
scientific and technological
developments in mathematics
and related fields, assess
career opportunities, identify
personal and professional
development goals, and adopt
lifelong learning strategies to
achieve these goals.

Bilimsel

PC-8
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aragtirmalarimi  ve  mesleki
faaliyetlerini yiiriitiirken
dogabilecek hukuksal
sonuglari ve toplumsal etkileri
dikkate alarak mesleki etik
ilkeler, kalite standartlari ile
evrensel degerler
dogrultusunda  ve  sosyal
sorumluluk bilinci ve adalet
duygusuyla hareket
edebileceklerdir. / Act with a
sense of social responsibility
and justice and in accordance
with  professional ethical
principles, quality standards,
and universal values by taking
into account potential legal
and societal consequences of
their scientific research and
professional activities.

PS ‘-9 Bireysel olarak ya da

takimlarda  etkin  bigimde
calisabileceklerdir. /  Work - - - = = = = = =
effectively both independently
and as part of a team.

PS :- 10 Matematik alaninda

giivenilir bilgi kaynaklarina
ulasarak literatiir taramasi
yapabilecek ve akademik

arastirma tasarlayip
ylriitebileceklerdir. / Access - - - - - - - - -
reliable sources of

information, conduct literature
reviews, and design and carry
out academic research in the
field of mathematics.

PS ;- 11 Matematiksel

konulari, teorileri, ispatlari,
aragtirmalart  ve  problem
¢Oziimlerini, matematik
terminolojisi kullanarak tiim
paydaslara Tiirkge ve
Ingilizcede soézlii ve yazili
olarak etkili bigimde
aktarabileceklerdir. / = = = = - - - - =
Effectively communicate
mathematical topics, theories,
proofs, research, and problem
solutions to all relevant
stakeholders using appropriate
mathematical  terminology,
both orally and in writing, in
Turkish and in English.
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