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Katlast, % (Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
(Course Category and Math) ecture Design)
by Content, %) 100 - - -

Dersin Tanimi

(Course Description)

istatistik kuram ve yéntemlerinin temellerini 6grenciye kazandiran bir temel derstir.

It is a basic science lecture providing the theory of probability and statistics with an
emphasis on solving problems in engineering.

Dersin Amaci

(Course Objectives)

Bu dersin amaci, matematiksel temellere dayanan istatistik kuram ve yéntemlerini,
Geomatik miihendisligi uygulama alanlarinda yapilan él¢iimlerin analizinde
kullanabilmek ve ilgili uygulama alanlarinda ¢ikabilecek sorunlara istatiksel ¢oziimler

getirebilmektir.

An ability to think probabilistic way, to model stochastically, to perform basic
statistical tests and to interpret the measurements acquired in Geomatics
Engineering applications are the objectives of the lecture.




Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;

1
2

8

Olgme, istatistik ve olasilik arasindaki iliskiyi kurar.

Ayrik ve suirekli rastlantisal degiskenlerin, olasilik dagilimlari ile bu dagilimlardan
Uretilen fonksiyonlarin analizini momentleri hesaplayarak yapar.

Olgmeleri rastlantisal degisken kullanarak tanimlar ve olasilik dagilimlari ile
analizini yapar.

Parametrik ve parametrik olmayan istatistik farkini bilir. Olgiimleri karakterize
eden parametreler i¢in uygun hipotez testlerini kurar ve uygular.

iki boyutlu rastlantisal degiskenlerin olasilik fonksiyonlarinin temel kurallarini
irdeler, degiskenlerin momentlerini hesaplar, bunlari élgllerin analizinde kullanir.
iki degiskenli 8lcmelerdeki bagli ve bagimsiz degiskenler arasindaki iliskiyi analiz
etmek icin gereken yéntemleri siralayip arasindan probleme en uygun olan (ya da
olanlari) ydontemi secer.

Cok degiskenli ve iki degiskenli istatistik arasindaki iliskiyi tanimlar, cok boyutlu
dagihmlar hakkinda yeterli bilgi sahibi olur. Cok degiskenli 6lgmelerin karakterize
edilmesi i¢in kovaryans matrisini olusturur.

istatiksel olarak bir setini gorsellestirebilir.

Students who completes this course successfully;

1
2

Establish the relationship between measure, statistics and probability.
Calculates the moments of probability density function of discrete/continues
random variables and functions of them to analyse the data.

Characterize measures by random variables and their statistics.

Know the mathematics behind basic parametric and nonparametric analyses. Be
able to establish hypothesis tests for parametric analysis.

Know how to use bivariate random variables and its statistics including binomial
probability density functions and their moments to analyze a series of
measurements

Be able to lists and examine the tests of dependency between bivariate random
variables.

Find out the relationship between multivariate and bivariate random variables
and know the basic knowledge of multivariate random variables. Establish
covariance matrix to characterize multivariate random variables.

Be able to visualize data statistically.




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilari
1 Olasilik ve istatistik kuramina giris 1
2 Veri ve agiklayici istatistik 1
3 Rastgele degiskenler ve onlarin olasilik dagilim fonksiyonu ile karakterize edilmesi 1,3
4 Olasilik dagihm fonksiyonu 3
5 Moment Ureten fonksiyon ve bagimsizlik testi 2,7
6 Rastagele degisken fonksiyonlari 2,3
7 Ortak olasilik dagihm fonksiyonu 3,5,6
8 Birden fazla rastgale degiskenin fonksiyonu 5,6,7
9 Guven araligi ve nokta kestirimi 4,7
10 Hipotez testleri 4
11 Parametrik ve parametrik olmayan hipotez testleri 4,5
12 Python ile veri analizine giris 8
13 Python matplotlib kiitphanesini gorsellestirme icin kullanma 8
14 Cok boyutlu verinin gorsellestirilmesi 8
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction to probability and statistical theory 1
2 Understanding data and basic (descritive) statistics 1
3 Random variables/event and their characterization by the probability density 13
function !
4 Probability distributions 3
5 Moment generating function and idependency 2,7
6 Functions of a random variable 2,3
7 Binomial and joint distributions 3,5,6
8 Functions of two random variables 5,6,7
9 Confidence intervals and point estimation 4,7
10 Statistical hypothesis testing 4
11 Parametric and non-parametric statistical hypothesis testing 4,5
12 Introduction to Python language with desctiptive statistics 8
13 Introduction to matplotlib for data visualisation 8
14 Visualisation of multivariate data 8




Dersin Geomatik Miihendisligi Ogrenci Ciktilariyla iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait 6grenci ¢iktilari)

Katki
Seviyesi

1

2

3

Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik miihendislik problemlerini belirleme,
formiile etme ve ¢6zme becerisi.

Kiresel, kiilturel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saglk, giivenlik ve
refahi goz 6niine alarak ¢6ziim Gireten mihendislik tasarimi uygulama becerisi.

Farkh dinleyici gruplariyla etkili iletisim kurabilme becerisi.

Mihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve miihendislik ¢éziimlerinin
kiiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini gz 6niinde bulundurarak bilingli kararlar
verme becerisi.

Uyeleri birlikte liderlik saglayan, isbirlik¢i ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde galisma yetenegi becerisi.

Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak icin miihendislik
yargisini kullanma becerisi.

Uygun 6grenme stratejileri kullanarak ihtiya¢ duyuldugunda yeni bilgi edinme ve uygulama becerisi.

Olgek: 1:Az, 2:Kismi, 3:Tam

Relationship of the Course to Geomatics Engineering Student Outcomes

Program Student Outcomes

Level of
Contribution

1

2

3

An ability to identify, formulate, and solve complex engineering problems by applying principles of
engineering, science, and mathematics.

An ability to apply engineering design to produce solutions that meet specified needs with consideration
of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic
factors.

An ability to communicate effectively with a range of audiences.

An ability to recognize ethical and professional responsibilities in engineering situations and make
informed judgments, which must consider the impact of engineering solutions in global, economic,
environmental, and societal contexts.

An ability to function effectively on a team whose members together provide leadership, create a
collaborative and inclusive environment, establish goals, plan tasks, and meet objectives.

An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use
engineering judgment to draw conclusions.

An ability to acquire and apply new knowledge as needed, using appropriate learning strategies.

Scaling: 1: Little, 2:Partial, 3:Full

Tarih (Date) Béliim onayi (Departmental approval)




Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitabi
(Textbook)

Probability and Statistics for Engineering and the Sciences, Devore, J. L.,
Brroks/Cole, USA.

Diger Kaynaklar
(Other References)

Aspects of Multivatiate Statistical Theory, Muirhead, Wiley, R. J., USA.
Probability and Statistics for Engineers, Oguz, B. And Bayazit, M. Birsen
Yayinevi, 1998.

Odevler ve Projeler
(Homework & Projects)

Dénemin basinda, her bir 6grenci i¢in ayri olmak Uzere, 6devi anlatan bir
metin &grencilere verilecektir. Odev dénem sonu notunun %20 sini
etkileyecektir. Ogrenciler 6devdeki sorulari ¢6zmek icin acik-kaynak kodlu R
yaziimini  veya 0Ogrenci laboratuvarinda bulunan MATLAB yada
MATHEMATICA yaziiminda program yazacaklardir.

e (Odevler ortalama iki hafta arayla, ilk dért haftanin sonunda verilecektir.

e Son ders saatine kadar 6devler basili olarak teslim edilmelidir (elektronik
ortamda 6dev teslimi kabul edilmeyecektir).

e Sayisal ortamda sonug driinler icin yapilan uygulamalar; tablolar ve
matematiksel ¢izimler (histogram, sac¢ilim diagram v.b) ile kisa bir rapor
halinde teslim edilecektir.

e Odevler icin 6grenciler ders saati disinda ortalama haftada iki saat
ayirmalidir.

e QOdevin ¢dziimleri son ders saatinde 2. kattaki panoda asilacaktir.

e DOnem sonu notuna etkisi: 20%

e Zamaninda teslim edilmeyen ddevler kabul edilmeyecektir ve donem
sonu notu FF olarak degerlendirilecektir

Extra reading material explaining the homework will be distributed in the

beginning of the semester for each student. Homework assignments will

consist of writing code to solve problems in open-source statistical software

R or MATLAB or MATHEMATICA, which are available in the student lab.

e Homework will be assigned approximately bi-weekly after first 4 weeks.

e A hard copy of the homework should be submitted by the last class date
(electronic copies will not be accepted).

e All programming assignments for homework require a short written
report including analysis results in the form of plots and tables.

e Homework requires students to spend a time on homework- two hours
or more outside of class during most weeks.

e Homework solutions will be posted in the 2™ floor on the last class date.

e Effects of grading: 20%

e Late policy: Assignments will no longer be accepted after the deadline
and would afterword count as an FF.

Laboratuar Uygulamalari
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Usage)

Compulsory

Zorunlu

Diger Uygulamalar
(Other Activities)




Basari Degerlendirme Sistemi - (Assessment Criteria) *

ODEV + YILiCi - YILICi YILICi YILIGI
DEVAM | YILSONU SINAVINA KISA BASARI s‘;ﬂc‘;’ BASARI BASARI 57;\11. :thllv MINIMUM
MiN GIRME SARTI SINAV NOTUNA | "C\0 o NOTUNA NOTUNUN et BASARI
SAYISI KATKISI KATKISI KATKISI NOTU
Belirtilen zamanda .
70 . . 10 30 1 30 60 40 30
odev teslim etmek

* Glincel ders basar kriterleri igin ITU Geomatik Miihendisl

cue

igi Boliim web sayfasina bakiniz.
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