FAKULTE / ENSTITU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

Matematik

DERSIN ADI

Olasilik ve Istatistik

DERSIN KODU

MAT2192

YEREL KREDISi

3

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 Program

DERSIN KATEGORISi

Temel Meslek Dersleri

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSi SUNAN AKADEMIK
BiRiM

Matematik Boliimii

DERSIN KOORDINATORU

Nuran GUZEL

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, 6grencilere, bir aragtirma yontemi olarak olasilik ve istatistikle ilgili gerekli
tanim, teorem ve formiilleri vermek, uygulamali istatistie ve matematiksel istatistige temel
olusturmak, deneysel veya gozlemsel verilerin toplanmasini, diizenlenmesini ve sonug
cikartlmasini 6gretmek, uygulamalart yapmak ve bu kavramin disiplinlerarast uygulamalarini
gerceklestirebilme becerileri kazandirmay1 amaglamaktadir.

DERSIN ICERIGi

Olasilik teorisi, istatistiksel tanim ve kavramlar. olasilik postiilatlari, olasilik uzayi, kosullu
olasilik; ¢arpma kurali, bagimsiz olaylar, Bayes kurali, kesikli ve siirekli rastgele degisken,
kesikli olasilik fonksiyonu ve grafiksel gosterilisleri, kesikli rastgele degisken igin; dagilim
fonksiyonu, beklenen deger; ortalama, standart sapma, varyans, siirekli rastgele degisken i¢in;
olasilik yogunluk fonksiyonu ve grafiksel gosterilisleri; siirekli rastgele degisken i¢in beklenen
deger, ortalama, standart sapma, varyans, momentler, moment iireten fonksiyonlar, kesikli bazi
dagilimlar; Bernoulli dagilimi, binom dagilimlari; kesikli uniform, hipergeometrik dagilim; ¢ok
katli dagilim; poisson dagilimi, siirekli bazi olasilik dagilimlart: siirekli uniform, Cauchy,
normal dagilim, istatistigin tanimi, gesitleri ve kullanim alanlari; degiskenler, grafikler,
dagilimlar, verilerin toplanmasi ve diizenlenmesi; basit, gruplanmis ve simiflanmig istatistik
serileri, frekans dagilimlari, yiizdeli frekans dagilimlari, kiimiilatif frekans dagilimlari (den az-
veya daha fazla-dagilimlar), frekans dagilimlar, yiizdeli frekans dagilimlari, kiimiilatif frekans
dagilimlarina ait (histogram ve poligonlar), ortalamalar, hassas ve hassas olmayan ortalamalar
.aritmetik ortalama, geometrik ortalama, harmonik ortalama, mod, medyan, kuartil, desil, santil
ve uygulamalari, degiskenlik 6lgiileri, ortalama mutlak sapma, standart sapma, mutlak ve goreli
degiskenlik katsayilari, Charlier kontrolii.
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Ders Kitabi:

[1] Montgomery, Douglas C., Runger, George C. Applied Statistics and Probability for
Engineers. John Wiley & Sons, Inc., 2003.

[2] Sezginman, ibrahim. Olasilik Teori ve Problemleri. Istanbul, 1995.

Zorunlu Kaynaklar:

DERS KITABI/ MALZEMESI /| 1] Akdeniz, F. Olasilik ve Istatistik. Akademisyen Kitabevi, 2022.

ONERILEN KAYNAKLAR
[2] Thomas, George. B., Weir, Maurice D., Hass, Joel ve Giordano, Frank R. Thomas’

Calculus. (Ceviren: Recep Korkmaz). 11. baskidan geviri, Beta Yayincilik, 2009.

Onerilen Kaynaklar:

Spiegel, Murray R., Schiller John J. ve Srinivasan, R. Alu. Probability and Statistics. 3. baski,
Schaum's Outline Series, New York, 2009.

Bu dersi basartyla tamamlayan 6grenciler,

1. Olasilikla ilgili temel kavramlari, 6zelliklerini ve teoremleri ifade edebilme becerisi
kazanabileceklerdir.

N Rassal (rastgele) degisken kavramini ve olasilik dagilimlari kullanabileceklerdir.
Ders Ogrenim Ciktilar:
Bazi 6nemli dagilimlar1 6grenme ve kullanabilme becerisi kazanabileceklerdir.

Veriyi toplayip diizenleme yapabileceklerdir.

Veriyi istatistiksel olarak yorumlayip, degerlendirebileceklerdir.

DEGERLENDIRME SiSTEMi

Etkinlikler Say1 Katki Pay1

‘ Devam/Katilm H H

‘ Laboratuvar H H

‘ Uygulama H H

‘ Arazi Calismasi H H

Derse Ozgii Staj

Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmasi

e  Format: Yiiz yilize. Coktan se¢meli kisa sinav (15-30 dakika) 4 9,20

e  Detayh Degerlendirme Kriterleri:

-Derste islenen teorik konular ile ilgili problemleri ¢6zebilme

|Ouer | |

‘ Sunum/Jiiri H H

proge | |

‘ Seminer/Workshop H H

Ara Smavlar:
e igerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsaml1 sorular

. 1 %40
e  Format: Yiiz yiize. Sinav (80-90 dakika)

e Detayh Degerlendirme Kriterleri:
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-Dersin temel kavramlarinin anlagildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢oziilebilmesi
-Teorik diisiinme siire¢lerinin yiiriitiilmesi

Final:

e igerik: Dersin tiim igerigini kapsayan kapsamli sorular

e  Format: Yiiz yilize. Sinav (90 dakika)

e Detayh Degerlendirme Kriterleri:

-Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
-Ileri diizey problem ¢dzme becerilerinin kullamlabilmesi

1 %40

Dénem ici Cahsmalarin Basari Notuna Katkis: H %60
Final Sinavinin Basar1 Notuna Katkisi H %40
TOPLAM H %100

HAFTALIK KONULAR VE iLGILi ON HAZIRLIK CALISMALARI

HAFTALAR

KONULAR

On Hazirhk

Konu Anlatimi: Olasilik Teorisi, temel tamim ve kavramlar.
olasilik postiilatlari, olasilik tanimi, olasilik uzayi

Sinif-i¢i Uygulama (5 dk.): Olasilik teorisi, istatistiksel tanim ve|
kavramlar; olasilik postiilatlari, olasilik uzay1 konularina iligkin|
basit 6rnekleme yaptirilmasi

Kiimeler ve kiimelerle islemlere iligskin onf
bilgilerin hatirlanmas: ve etkinlestirilmesi.
Kaynak: [1], 8-28.

Deneme, Ornek uzay,

olay, elemanter

1 olaylar, ayrik olaylar, tiimler olaylar gibi
Smif-ici Tartisma (5 dk.): Olasilik teorisi, istatistiksel tanim ve ba21“ temel tanim ve kavramlari o!asﬂlk
. . postiilatlari, olasilik uzay1 konularini igeren|
kavramlar; olasilik postiilatlar;, olasilik uzayr kavraminin| o . A
matematikte ve diger disiplinlerde kullanim alaniyla ilgili bolumlerin ~okunmast. Kaynaklar: Ders
Kitab1 [2], 1-16. Ders Kitab1 [1], 16-36.
tartismanin yapilmast
IKonu Anlatimi: Kosullu olasilik, ¢arpma kurali
Simf-ici Uyg_u_larpa (5. .(.ik'): Kogullu olasilik, carpma kuraly Kosullu olasilik ve ¢carpma kurali konularini
kavramlarina iliskin basit 6rnekleme yaptirilmasi . s .
) igeren boOlimlerin okunmasi. Kaynaklar
Smif-ici Tartisma (5 dk.): Kosullu olasilik, ¢arpma kural Ders Kitabr [2], 17-22. Ders Kitab [1], 371
e . . 42.
kavramlarinin giinliik hayattaki uygulamalar1 ve bunlarin diger
disiplinlerde kullanim alaniyla ilgili tartismanin yapilmast
Konu Anlatimi: Bagimsiz olaylarla ilgili tanim ve teoremler; Bagimsiz olaylar ve B.a yes ku“rah 1.1 € .1lg1.11
IBayes kurali ile ilgili tanim ve teoremler tanim ve teoremlere iliskin on bilgilerin
hatirlanmas1 ve etkinlestirilmesi. Kaynak:
Smif-i¢i Uygulama (5 dk): Bagimsiz olaylar ve Bayes Kuralj De{S Kitabr [2], 9-25. SRR
T o Bagimsiz olaylar ve Bayes kural: ile ilgili
kavramlarina iligkin basit 6rnekleme yaptirilmasi .
tanim ve teoremler konularmi igeren|
3 .. . s bolimlerin okunmasi. Kaynaklar: Ders
St Tatsma (8 0l Bt sl e Boses K| Gty 2253 D K 14653
ve P yap 3 Kisa Smav 1: (olasilikta gecen temell
Kisa Smav 1 (20 dk.): Ders sonunda, ilk iki derste islenen kavramlar ve teoremler, kosullu olasilik vq
konulari iceren bir kisa siavin yapilmasi carpma  kurahyla ilgili kavramlari ve
uygulamalar) Kaynaklar: Ders Kitabi [1], 1-
38. Ders Kitabi1 [2], 16-37.
Konu Anlatimi: Rastgele degisken kavrami ve tanimi. kesikli
rastgele degisken igin; olasilik fonksiyonu ve grafiksel Rastgele degisken kavrami ve tanimu.
gosteriligleri. Dagilim fonksiyonu, beklenen deger ve ortalamal kesikli rastgele degisken igin; olasilik
tanim ve teoremleri, standart sapma, varyans tanim ve teoremleri, fonksiyonu ve grafiksel gosterilisleri.
rastgele degiskenin bir fonksiyonunun beklenen degeri dagilim fonksiyonu, beklenen deger ve
4 ortalama tanim ve teoremleri, standart
Smmif-ici Uygulama (5 dk): Kesikli rastgele degisken ve olasilik sapma, varyans tanim ve teoremleri,
fonksiyonu kavramlarina iliskin basit 6rnekleme yaptirilmasi rastgele degiskenin bir fonksiyonunun
beklenen  degeri  konularmi  igeren|
Sinif-i¢i Tartisma (5 dk.): Kesikli rastgele degisken ve olasilik] boliimlerin okunmasi. Kaynaklar: Ders|

fonksiyonu uygulamasinin disiplinler arasi yapisinin tartigilmasi

Kitabi [2], 60-66. Ders Kitabi [1], 53-81.
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Konu Anlatimi: Siirekli rastgele degisken ve olasilik yogunluk
fonksiyonu, beklenen degeri, ortalamasi, standart sapmasi,
varyanst; dagilim fonksiyonu

Sinif-i¢i Uygulama (5 dk.): Siirekli rastgele degisken ve olasilik]
lyogunluk fonksiyonu, beklenen degeri, ortalamasi, standart
sapmasi, varyansi, dagilim fonksiyonu kavramlarina iligkin basit
6rnekleme yaptirilmasi

Sinif-i¢i Tartisma (5 dk.): Siirekli rastgele degisken ve olasilik]
iyogunluk fonksiyonu; beklenen deger, ortalama, standart sapma,|
varyans; dagilim fonksiyonu konularimin disiplinler arasi yapisinin|
tartigilmast

Kisa Sinav 2 (20 dk.): Ders sonunda, ilk 3.hafta ve 4.hafta derste
islenen konulari iceren bir kisa siavin yapilmasi

Rastgele degisken kavrami ve tanimi ve
kavramlarina iliskin o6n  bilgilerin
hatirlanmast ve etkinlestirilmesi. Kaynak:
[1], 119-124.

Siirekli rastgele degisken tanimi, siirekli
rastgele degisken ve olasilik yogunluk
fonksiyonu. beklenen degeri, ortalamasi,
standart  sapmasi, varyansi, dagilim
fonksiyonu, rastgele degiskenin  bir
fonksiyonunun beklenen degeri konularini
iceren boliimlerin  okunmasi. Kaynaklar:
Ders Kitab1 [1], 97-105. Ders Kitab1 [2],
81-90.

Kisa Smav 2: (Bagimsiz olaylar ve Bayes
kurali, kesikli rastgele degisken ve olasilik
fonksiyonu) Kaynaklar: Ders Kitabi [2], 42-
97. Ders Kitabi [1], 17-53.

Konu Anlatimi: Moment tanimi, moment {iireten fonksiyon,
moment iireten fonksiyon yardimiyla ortalama ve standart
sapmay1 hesaplamak

Sinif-i¢ci Uygulama (5 dk.): Moment tanimi, moment {ireten|
fonksiyon, moment iireten fonksiyon yardimiyla ortalama ve
standart sapma hesaplanmasma iliskin  basit Ornekleme
lyaptirtlmasi

Sinif-i¢i Tartisma (5 dk.): Ortalama ve standart sapmay1 moment]
ireten fonksiyon yardimiyla hesaplama konularmin disiplinler
aras1 yapisinin tartigilmasi

Toplam operatori ile islemler, Tiirev ve|
Belirli integral tekniklerine iliskin 0n|
bilgilerin hatirlanmas1 ve etkinlestirilmesi.
Kaynak: [2], 553-619; 183-205.

Moment Tanimi, Moment Ureten|
fonksiyon, Moment Ureten Fonksiyon|
yardimiyla Ortalama ve standart sapmayi
hesaplama konularin1 igeren boliimlerin|
okunmasi. Kaynaklar: Ders Kitab1 [2], 91
99. Ders Kitabi [1], 185.

IKonu Anlatimi: Bazi Onemli kesikli olasilik fonksiyonlarini
tanimlamak; Bernouili dagilimi, binom dagilimi, uniform dagilim

Sinif-i¢i Uygulama (5 dk.): Bernouili dagilimi, binom dagilima,
uniform dagilimla iliskin basit 6rnekleme yaptirilmasi

Siif-i¢i Tartisma (5 dk.): Bernouili dagilimi, binom dagilim,
uniform dagilimmin konularmm disiplinler arast yapisinin
tartisiimasi

Kisa Smav 3 (15 dk.): Kesikli ve siirekli rastgele degiskenlerin|
olasilik ve olasilik yogunluk fonksiyonlar: ve ilgili konular igeren|
bir kisa sinav yapilmasi

Kesikli baz1 olasilik  fonksiyonlarinin|
tanimlamasi; Bernouili dagilimi, binom
dagilimi, uniform dagilimlar konularm
iceren boliimlerin  okunmasi. Kaynaklar:
Ders Kitab1 [2], 99-110. Ders Kitab1 [1],
70-72.

Kisa Smav 3: (olasilik fonksiyonu ve
olasilik yogunluk fonksiyonu ve dagilim|
fonksiyonlar1) Kaynak: Ders Kitab1 [2], 57
81.

|Ara Smav 1

Sinav haftasina kadar islenen konularin|
tiimiiniin tekrar edilmesi

Konu Anlatimi: Poisson dagilimi, ¢ok terimli dagilim, hiper
geometrik dagilim

Sinif-i¢i Uygulama (5 dk.): Poisson dagilim, ¢ok terimli dagilim,
hiper geometrik dagilima iligkin basit drnekleme yaptiriimasi

Simif-ici Tartisma (5 dk.): Poisson dagilimi, ¢ok terimli dagilim,|
hiper geometrik dagilimm  disiplinler arasi alanlardaki
uygulamalarina iliskin tartigmanin yapilmasi

Kesikli baz1 olasilik  fonksiyonlarinin|
tanimlamasi; poisson dagilimi, ¢ok terimli
dagilim, hiper geometrik dagilim

konularmi igeren bdliimlerin  okunmasi
Kaynaklar: Ders Kitabt [2], 111-125. Ders|
Kitabi [1], 78-89.

Konu Anlatim Siirekli olasilik dagilimlari; normal dagilim

Simif-ici Uygulama (5 dk.): Siirekli olasilik dagilimlart; siirekli
uniform, Cauchy, normal dagilim iizerine iliskin basit 6rnekleme
lyaptirilmasi

Sinif-i¢i Tartisjma (5 dk.): Normal dagilimin uygulamalarina
iliskin tartismanin yapilmast

Kisa Smav 4 (15 dk.): Derste verilen kesikli dagilimlar konularini
liceren bir kisa simavin yapilmasi

Improper integral tekniklerine iliskin ©n|
bilgilerin hatirlanmasi ve etkinlestirilmesi.
Kaynak: [2], 619-625.

Siirekli olasilik dagilimlart; normal dagilim
konularmi igeren bdliimlerin  okunmasi,
Kaynaklar: Ders Kitab1 [2], 138-166. Ders|
Kitab1 [1], 109-118.

Kisa Smav 4: (poisson dagilimi, ¢ok terimli
dagilim,  hiper  geometrik  dagilim)
Kaynaklar: Ders Kitab1 [2], 111-125. Ders|
Kitabr [1], 78-89.
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Konu Anlatimi: Binom dagilimma normal dagilim yaklagimu,|
Cebisev Teoremi

Sinif-i¢i Uygulama (5 dk.): Binom dagilimina normal dagilim|
yaklagimi, Cebisev Teoremi uygulamasinin yaptirilmast

Binom ve normal dagilima iliskin on
bilgilerin hatirlanmas: ve etkinlestirilmesil
Kaynak: Ders Kitab1 [2], 99-105;138-143.

11 . 9 <
Binom  dagilimmma  normal  dagilim|
Simif-ici Tartisma (5 dk.): Binom dagilimina normal dagilim yaklagimi  konularmi igeren bdliimlerin
IYaklagimi, Cebisev Teoremi disiplin i¢i ve disiplinlerarasi okunmasi. Kaynaklar: Ders Kitab1 [2], 188-
uygulamalarina iligkin tartismanin yapilmasi 194. Ders Kitabi [1], 109-122.
Konu Anlatimi Istatistik tammi, verilerin toplanmasi ve]
diizenlenmesi; basit, gruplanmis ve smiflanmis istatistik serileri Istatistik tanimi, verilerin toplanmasi ve
frekans dagilimlari, yiizdeli frekans dagilimlari, kiimiilatif frekans| diizenlenmesi ile iligkin 6n bilgilerin
dagilimlar: (den az-veya daha fazla -dagilimlart) (Histogram ve| hatirlanmasi ve etkinlestirilmesi.
poligonlar) Kaynaklar: Ders Kitab1 [2], 182-188. Ders
12 Kitab1 [1], 1-14. [1], 271-273.
Simif-ici Uygulama (5 dk.): Basit, gruplanmis ve siniflanmig Istatistik tanimi, verilerin toplanmasi vel
istatistik serilerine iliskin basit 6rnekleme yaptirilmasi diizenlenmesi konularim iceren bdliimlerin
okunmasi. Kaynaklar: Ders Kitab1 [2], 188-
Smmif-ici Tartisma (5 dk.): Istatistik ve kullammna iliskisin] 194. Ders Kitab1 [1], 190-200.
tartismasinin yapilmast
IKonu Anlatimi: Ortalamalar, hassas ve hassas olmayan|
ortalamalar; aritmetik ortalama, geometrik ortalama, harmonik]
ortalamalar
Ortalamalar, hassas ve hassas olmayan|
Siif-i¢i Uygulama (5 dk.): Ortalamalar, hassas ve hassas ortalamalar; aritmetik ortalama, geometrik]
13 olmayan ortalamalar. aritmetik ortalama, geometrik ortalama, ortalama, harmonik ortalamalar konularini
lharmonik ortalamalar ile iligkin basit 6rnekleme yaptirilmasi iceren boliimlerin  okunmasi. Kaynaklar:
Ders Kitab1 [2], 188-194. Ders Kitab1 [1],
Sinif-i¢i Tartisma (5 dk.): Ortalamalar, hassas ve hassas olmayan| 201-208.
ortalamalar, aritmetik ortalama, geometrik ortalama, harmonik]
ortalamalarin uygulamalarina iligkin tartigmanin yapilmasi
Konu Anlatimi: Medyan (orta deger = ortanca), mod (tepe]
deger), kuartil, desil, santil, ortalama, orta deger ve tepe degerin|
karsilastirilmasi, merkezi egilim Olgiilerinin karsilagtirilmast,|
dagilim odlgiileri, ¢arpiklik dl¢iitii
Ortalamalar, hassas ve hassas olmayan|
Sinif-i¢i Uygulama (5 dk.): Medyan (orta deger = ortanca) mod| ortalamalar; medyan (orta deger = ortanca),
(tepe deger), kuartil, desil, santil, ortalama, orta deger ve tepe] mod (tepe deger), kuartil, desil, santil,|
degerin karsilastirilmasi, merkezi egilim Olgiilerinin| ortalama, orta deger ve tepe degerin|
14 karsilastirilmasi, dagihim oSlgiileri, carpiklik Slgiitiyle iligkin basit karsilastirilmasi, merkezi egilim 6lgiilerinin|
6rnekleme yaptirilmasi karsilastirilmasi, dagilim olgiileri, ¢arpiklik
Olgiitt  konularmi  igeren  bdliimlerin
Sinif-i¢i Tartisma (5 dk.): Medyan (orta deger = ortanca), mod| okunmasi. Kaynaklar: Ders Kitab1 [1], 209
(tepe deger), kuartil, desil, santil, ortalama, orta deger ve tepe] 216. [1], 280-295.
degerin karsilastirilmasi, merkezi egilim Olgiilerinin|
karsilastirilmasi, dagilim Slgiileri, ¢arpiklik 6l¢iiti uygulamalarina
iliskin tartismanin yapilmasi
Konu Anlatimi: Dénemin tekrar1 ve degerlendirilmesi
s Simif-ici Uygulama (15 dk.): Genel &rnekleme yaptirilmasi Dénemin degerlendirilmesi ve gesitli sayisal
Simif-ici Tartisma (5  dk.): Islenilen tiim konularm uygulamalarin yapilmas
uygulamalarinin tartigilmast
16 Final Islenen konularin tiimiiniin tekrar edilmesi

AKTS iISYUKU TABLOSU

Etkinlikler

Siiresi
(Saat)

Toplam fsyiikii

Ders Saati

56

Laboratuar
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Uygulama

Arazi Calismasi

Simif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Sinavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Sinavlar (Sinav Siiresi +
Simav Hazirhik Siiresi)

Final (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Toplam is yiikii:

Toplam s yiikii / 30(s):

AKTS Kredisi: 6
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FACULTY / GRADUATE SCHOOL

COURSE INFORMATION FORM

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Mathematics

TITLE OF COURSE

Probability and Statistics

CODE

MAT2192

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

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

Nuran GUZEL

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to provide students the necessary definitions, theorems and formulas
related to probability and statistics as a research method, to lay the foundation for applied
statistics and mathematical statistics, to teach the collection, organization and conclusion
making of experimental or observational data, and to provide the skills to carry out
interdisciplinary applications of these concepts.

COURSE CONTENT

Probability theory, statistical definitions and concepts of probability postulates,
probability space, conditional probability; multiplication rule, independent events, Bayes
rule, discrete and continuous random variables; discrete probability function and its
graphical representations; distribution function, expected value; mean, standard deviation,
variance, moment generating function, moments; cumulative probability function,
continuous random variable, probability density function and their graphical
representations; expected value for a continuous random variable; mean, standard
deviation, variance, moments, moment generating function, some discrete distributions,
Bernoulli distribution, binomial distributions; discrete uniform, hypergeometric
distribution; multilevel distribution; poisson distribution, some continuous probability
distributions: continuous uniform, cauchy, normal distribution, definition, types and uses
of statistics; variables, graphs, distributions, collection and organization of data; simple,
grouped and classified statistical series, frequency distributions, percentile frequency
distributions, cumulative frequency distributions (less than or more than distributions),
frequency distributions, percentile frequency distributions, cumulative frequency
distributions (histograms and polygons), averages, sensitive and insensitive averages;
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arithmetic mean, geometric mean, harmonic mean, mode, median, quartile, decile, centile
and applications, measures of variability, mean absolute deviation, standard deviation,
absolute and relative coefficients of variability, Charlier control.

Coursebooks:
[1] Montgomery, Douglas C., Runger, George C. Applied Statistics and Probability for
Engineers. 3rd ed., John Wiley & Sons, Inc., 2003.

[2] Sezginman, ibrahim. Olasilik Teori ve Problemleri. Istanbul, 1995.

Required Readings:

RECOMMENDED OR REQUIRED [1] Akdeniz, F. Olasilik ve Istatistik. Akademisyen Publisher, 2022.

READINGS [2] Thomas, George. B., Weir, Maurice D., Hass, Joel ve Giordano, Frank R. Thomas’
Calculus. (Translator: Recep Korkmaz). Translated from the 11th ed. , Beta Publishing,
2009.

Recommended Readings:

Spiegel, Murray R., Schiller, John J. and Srinivasan, R. Alu. Probability and Statistics.
3rd ed., Schaum's Outline Series, New York, 2009.

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

1. Gain the ability to express the basic concepts, properties, and theorems related
to probability.

Course Learning Outcomes Apply the concepts of a random variable and probability distributions.
Gain the ability to learn and use some important distributions.

Organize data.

Interpret data statistically.

EVALUATION SYSTEM

| Activities Number Percentage of Grade

‘ Attendance/Participation H H

‘ Application 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)
4 %20

o  Detailed Assessment Criteria:

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

| Homework Assignments H H

| Project H H

‘ Presentations/Jury H H ‘

‘ Seminar/Workshop H H

Nidtawmece
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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

WEEKS COURSE OUTLINE

Related Preparation

Lecture: Probability theory, statistical definitions and
concepts; probability postulates, probability definition,|
[probability space

Quick Practice (5 minutes): Students will wor
through simple examples illustrating the concepts of
probability theory, statistical definitions and concepts.
1 probability postulates, probability space topics

In-Class Discussion (5 minutes): Discussion on the
use of the concept of probability theory, statistica
definitions and concepts probability postulates, the]
concept of probability space in mathematics and othe
disciplines

Recollection and activation of prior knowledge on the
concepts of sets and sets operations. Source: [1], 8-28.
Reading the sections covering on some basic
definitions and concepts such as experiment, sample
space, event, eclementary events, discrete events,
mtegral events, probability postulates, probability
space. Sources: Coursebook [2], 1-16. Coursebook [1],
16-36.

Lecture: Conditional probability, multiplication rule

Quick Practice (5 minutes): Students will work]
through simple examples illustrating the concepts of
conditional  probability; simple illustration  of]
2 multiplication rule concepts

In-Class Discussion (5 minutes): Discussion on the
use of the concept of multiplication rule and
conditional probability in daily life and their use in|
other disciplines

Reading the sections covering on conditional
probability, multiplication rule. Source: Coursebook
[2], 9-25.

Lecture: Definitions and theorems related to
3 independent events; definitions and theorems related to|
Bayes' rule

Recollection and activation of prior knowledge on the
concepts of definitions and theorems related to
independent events and Bayes' rule. Sources:
Coursebook [2], 9-25. Coursebook [1], 37-42.

Reading the sections covering on definitions and
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Quick Practice (5 minutes): Students will worl
through simple examples illustrating the concepts o
the independent events and Bayes' rule.

In -Class Discussion (5 minutes): Discussion on th
use of the concept of independent events and th
Bayesian rule application in other disciplines

Quiz 1 (20 minutes): A quiz at the end of the class
covering the topics taught during the 1st week and 2nd
week

theorems related to independent events and Bayes' rule.
Sources: Coursebook 2, 25-38. Coursebook [1], 46-53.
Quiz 1: (basic concepts and theorems in probability,
concepts and applications related to conditional
probability and multiplication rule)  Sources:
Coursebook [2], 1-38. Coursebook [1], 16- 37.

Lecture: The concept and definition of rando
variable; for discrete random variable; probabili
function and graphical representations; distributio
function, expected value and mean definitions an
theorems, standard deviation, variance definitions an
theorems, expected value of a function of a rando
variable

Quick Practice (5 minutes): Students will wor
through simple examples illustrating the concepts o
discrete random variable and probability function

In-Class Discussion (5 minutes): Discussion on th
interdisciplinary structure of discrete random variable
land probability function application

Reading the sections covering on definitions and
theorems of discrete random variable; probability
function and its graphical representations, its
distribution function, expected value and mean
definitions and theorems, standard deviation, variance
definitions and theorems, expected value of a function
of a random variable. Sources: Coursebook [2], 60-66.
Coursebook [1], 53-81.

Lecture: Continuous random variable and probabilit
density function, expected value, mean, standar
deviation, variance, distribution function of continuous
random variable

Quick Practice (5 minutes): students will wor
through simple examples illustrating the concepts o
continuous random variable and probability densi
function, expected value, mean, standard deviation,
variance, the interdisciplinary structure of distributio
function

In-Class Discussion (5 minute): Discussion on rea
life applications of continuous random variable an
probability density function, expected value, mean,|
standard deviation, variance, the interdisciplina
structure of distribution function

Quiz 2 (20 minutes): At the end of the course, a quiZ
including the topics covered in the 3rd and 4th week
courses

Recollection and activation of prior knowledge on the
definition and concepts of random variable. Source:
[1], 119-124.

Reading the sections covering on definition of
continuous random variable, for continuous random
variable probability density function, its expected
value, its mean, its standard deviation, variance, its
distribution function, expected value of a function of a
random variable. Sources: Coursebook [1], 97-105.
Coursebook [2], 81-90.

Quiz 2: (independent events and Bayesian rule,
discrete random variable and probability function)
Sources: Coursebook [2], 42-97. Coursebook [1],7-53.

Lecture: Moment definition, moment generatin
function, calculating mean and standard deviation wit
the help of moment generating function

Quick Practice (5 minutes): Students will worl
through simple examples illustrating the concepts o
calculation of mean and standard deviation with the
help of moment generating function

In-Class Discussion (5 minutes): Discussion on th
interdisciplinary nature of calculating mean and]
standard deviation with the help of the momen
generating function

Recollection and activation of prior knowledge on
operations with the sum operator, derivative and
definite integration techniques. Source: [2], 553-619;
183-205.

Reading the sections covering on moment definition,
moment generating function, calculating mean and
standard deviation with the help of moment generating
function. Sources: Coursebook [2], 91-99. Coursebook
[1],221-230.

Lecture: Some important discrete probabilit
functions; Bernouilli distribution, binomial distribution,
luniform distribution

Reading the sections covering on some discrete
probability functions; Bernouili distribution, binomial
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Quick Practice (5 minutes): Students will worl
through simple examples illustrating the concepts o
using Bernouili distribution, binomial distribution,|
simple sampling of uniform distribution

In-Class Discussion (5 minutes): Discussion of th
interdisciplinary structures of Bernoulli distribution,
lbinomial distribution, uniform distribution

Quiz 3 (15 minutes): A quiz on probability an
probability density functions of discrete and continuous
random variables and related topics

distribution, uniform distributions. Sources:
Coursebook [2], 99-110. Coursebook [1], 70-72.

Quiz 3: (probability function and probability density
function and distribution  functions)  Source:
Coursebook [2], 57-81.

Midterm 1

Review of all topics covered up to the exam week.

[Lecture: Poisson distribution, geometric distribution,|
hypergeometric distribution

Quick Practice (5 minutes): Students will worl
through simple examples illustrating the concepts o
the poisson distribution, multinomial distribution, and|
hypergeometric distribution

In-Class Discussion (5 minutes): Discussion of th
applications of the poisson distribution, multinomiall
distribution, and hypergeometric distribution in
interdisciplinary fields

Reading the sections covering on concepts and
definitions of some discrete probability functions;
poisson  distribution,  polynomial  distribution,
hypergeometric distribution. Sources: Coursebook [2],
111-125. Coursebook [1], 78-89.

10

Lecture: Continuous probability distributions; normal
distribution

Quick Practice (5 minutes): Students will worl
through simple examples illustrating the concepts o
the continuous probability distributions; normall
distribution

In-Class Discussion (5 minutes): Discussion o
applications of the normal distribution

Quiz 4 (15 minutes): A quiz covering the topics on
discrete distributions given in class

Recollection and activation of prior knowledge on the
improper integral techniques.

Reading the sections covering on concepts and
definitions of continuous probability distributions; on
normal distribution. Sources: Coursebook [2], 138-166.
Coursebook [1], 109-118.

Quiz 4: (poisson's  distribution, polynomial
distribution, hypergeometric distribution) Sources:
Coursebook [2], 111-125. Coursebook [1], 78-89.

11

Lecture: Normal distribution approximation to the
binomial distribution, Cebyshev's Theorem

Quick Practice (5 minutes): Students will wor
through simple examples illustrating the concepts o
the normal distribution approximation to the binomiall
distribution, Cebyshev's Theorem application

In-Class Discussion (5 minutes): Discussion on|
mormal distribution approximation to the binomial
distribution, and interdisciplinary applications o
Cebyshev's Theorem

Recollection and activation of prior knowledge of
binomial and normal distribution Source: Coursebook
[2], 99-105; 138-143.

Reading the sections including the normal distribution
approach  to  binomial distribution.  Sources:
Coursebook [2], 188-194. Coursebook [1], 109-122.

12

Lecture: Definition of statistics, data collection, an
organization. Frequency distributions for simple,
grouped, and classified statistical series, percentile
frequency  distributions, cumulative  frequenc
distributions (less than or more than), histograms an

polygons
Quick Practice (5 min.): Students will work through
simple examples illustrating the concepts of th

simple, grouped, and classified statistical series

In-Class Discussion (5 minutes): Discussion of th

simple, grouped, and classified statistical series an
their application

Recollection and activation of prior knowledge of
definition of statistics, collection and organization of
data. Sources: Coursebook [2], 182-188. Coursebook
[1], 1-14.

Reading the chapters on the definition of statistics,
collection and organization of data. Sources:
Coursebook [2], 188-194. Coursebook [1], 190-200.
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Lecture: Averages, sensitive and non-sensitiv
averages; arithmetic mean, geometric mean, harmonic
mean

Quick Practice (5 minutes): Students will wor
through simple examples illustrating the concepts o
13 the averages, sensitive and non-sensitive averages,
arithmetic mean, geometric mean, harmonic mean

1. Reading the sections covering averages, sensitive and
non-sensitive averages; arithmetic mean, geometric
mean, harmonic averages. Sources: Coursebook [2],
188-194. Coursebook [1], 201-208.

In-Class Discussion (5 minutes): Discussion on th
applications of sensitive averages, arithmetic mean,
lccometric mean, harmonic mean

Lecture: Median, mode (peak value), quartile, desil,
santile, mean, middle value and peak value,
comparison of central tendency measures, distribution
measures, skewness criterion

Oiuck Practice (5 minutes): Students will worl
through simple examples illustrating the concepts o
median , mode, comparison of mode (peak value),
quartile, desil, santile, average, middle value and peal
value, comparison of central tendency measures,|

1. Reading the sections on averages, sensitive and
insensitive averages; median (middle value), mode
(peak value), quartile, decile, centile, comparing mean,

14 S . . middle value, and peak value, comparing measures of
distribution measures, simple sampling of skewness| . -
riterion central tendency, measures of dispersion, and measures
of skewness. Sources: Coursebook [1], 209-216.
In-Class Discussion (5 minutes): Discussion on th Coursebook [1], 190-216. [1], 280-295.
applications median, mode, comparison of mode (peal
value), quartile, desil, santile, average, middle value]
and peak value, comparison of central tendenc
measures, distribution measures, simple sampling o
skewness criterion
Lecture: Review and evaluation of the period
Ouick Practice (50 minutes): General applications|
15 covering the period Repetition of applications including topics that
In-Class Discussion (5 minutes): Discussion of th are processed from all sources
applications of all topics covered.
16 Final Review of all topics covered.

ECTS WORKLOAD TABLE

Activities ‘ Number Duration Total Workload
| 14

[ 56

Course Hours

Laboratory

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar

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

Total Workload: H

Total Workload / 30(h): H

ECTS Credit:
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

Pg;-l 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.

PS:-Z Matematik alanindaki

teorik ve uygulamall
bilgilerini ve matematiksel
diisiinme becerilerini
kullanarak standart ve
karmasik matematiksel
problemleri tanimlayabilecek
ve analitik ve/veya sayisal
yontemlerle ¢ozebilecek ve
matematiksel bir Onermenin
gecerliligini  farkli  ispat
yontemleri ile
ispatlayabileceklerdir. /
Identify standard and complex
mathematical problems, solve
these problems with analytical
and/or numerical methods and
prove the validity of a
mathematical proposition
through various proof
techniques using their
theoretical and applied
knowledge of mathematics
and mathematical thinking

I~
I~
19
1
1

[\S)
[9%)
[
I
I

skills.

PS:-3 Matematik alanindaki
teorik ve uygulamal
bilgilerini ve matematiksel
diistinme becerilerini

kullanarak gergek 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
I
I
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Pg;-4 Disiplinlerarast bir

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

P Q-S Matematik alaninda
edindikleri bilgi birikimlerini
ve matematiksel diisiinme
becerilerini, teorik matematik,
yazilim, finans ve yOnetim
matematigi, biyomatematik,
veri bilimi ve finansal
istatistik ~ yontemleri  gibi
disiplin-i¢i ve disiplinlerarasi
uzmanlik alanlarmda
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.

PQ-6 Matematik alaninda

yaygin 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.

PC-7 Matematik ve ilgili

alanlardaki  bilimsel ve
teknolojik gelismeleri
izleyebilecek, kariyer
firsatlarini degerlendirerek
kisisel ve mesleki gelisim
hedeflerini belirleyebilecek ve
bu hedeflere ulagsmak icin
hayat boyu 6grenme
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.

I~
L)
[F°N
1w
1w

1)
I~
[0)]
[N
(>N

1w
(9%}
F°N
N
|98)
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Pg;-8 Bilimsel
aragtirmalarint1  ve  mesleki
faaliyetlerini yiirtitiirken
dogabilecek hukuksal
sonuglar1 ve toplumsal etkileri
dikkate alarak mesleki etik
ilkeler, kalite standartlar 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.

PQ-IO Matematik alaninda

giivenilir bilgi kaynaklarina
ulasarak literatiir taramasi
yapabilecek ve akademik

| bt
[N
[9%)
[9%)
[9%)

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 tim
paydaglara Tiirkce ve
Ingilizcede sozlii 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.

I~
I~
1w
I
1w
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