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Dersin Amaci

(Course Objectives)

Bu dersin amaci, 6grencilere gergek hayattaki uygulamalarda deneylerin verimli bir sekilde nasil
planlanacag, tasarlanacagi, yiritilecegi ve analiz edilecedgi ile ilgili deneysel tasarim
kavramlarinin temellerini vermektir.

The aim of the course is to provide the students the basics of experimental design concepts about
how to plan, design, conduct and analyze experiments efficiently in real-life applications.

Dersin igerigi

(Course Content)

Basit karsilagtirmall deneyler; regresyon; sabit ve rassal etki modelleri; tek faktér deneyleri
(ANOVA); rassal blok tasarimi; Latin kareler; faktoriyel tasarim.

Simple comparative experiment; regression. fixed and random effects models; single factor
experiments (ANOVA); randomized block design; Latin squares; factorial design.

Dersin Ogrenme Giktilan

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan 6grenciler:

1. Muihendislik yaklagimi ile deney sonuglarinin analizlerini ylrutir. [2.1]

2. Gergek hayat problemleri igin etkin deneyler tasarlar. [2.1]

3. Deneysel problemleri amaglari, faktorleri, seviye degerlerini ve yanit degiskenlerini
belirleyerek formile eder. [2.1]

4. Deneysel sonuglari tablolar ve grafiksel gosterimler kullanarak yorumlar. [2.1]

[Not: Késeli parantez igindeki sayilar ilgili program ¢iktilarinin numaralarini isaret etmektedir]

Upon successful completion of this course, students will be able to:

1. Execute the analysis of the experimental results with an engineering approach. [2.1]

2. Design effective experiments for real-life problems. [2.1]

3. Formulate experimental problems by defining objectives, factors, levels and response
variables. [2.1]

4. Interpret experimental results using tables and graphical representations. [2.1]

[Note: Numbers in brackets are indicating the related program outcomes]

Dersin ISCED Kategorisi
(ISCED Category of the course)

52 Mihendislik
(52 Engineering)

Ders Kitabi
(Textbook)

“Design and Analysis of Experiments”, Douglas C. Montgomery, John Wiley & Sons, 10th Edition

'Yardimci Kaynaklar
(Supplementary Material)

“Applied Statistics and Probability for Engineers”, Douglas C. Montgomery and George C. Runger,
John Wiley & Sons, 7th Edition

HAFTALIK KONULAR

Hafta Teorik Ders Konulari Uygulama / Laboratuar Konulari
1 Deney Tasarimina Girig
2 Basit Karsilastirmali Deneyler
3 Tek Faktor Varyans Analiz Modeli (ANOVA) istatistiksel paket destekli uygulama
4 Ortalamalar icin Coklu Karsilastirma Ydéntemleri Istatistiksel paket destekli uygulama
5 Rassal Etki Modeli, Parametric Olmayan Metotlar istatistiksel paket destekli uygulama
6 Rassal Blok Tasarimlar istatistiksel paket destekli uygulama
7 Latin Kareler ve ilgili Tasarimlar Istatistiksel paket destekli uygulama
8 iki Faktorlit ANOVA ve Genel Dogrusal Modeller istatistiksel paket destekli uygulama
9 Faktoriyel Deneyler, Proje Konusu Tartismalari Istatistiksel paket destekli uygulama
10 Faktoriyel Deneyler Istatistiksel paket destekli uygulama
1 iki-Seviyeli Faktériyel Tasarimlar istatistiksel paket destekli uygulama




12 Dogrusal Regresyon Modelleri istatistiksel paket destekli uygulama
13 Proje sunuslari
14 Proje sunuglar
COURSE PLAN
Week Topics Laboratory / Tutorial Work
1 Introduction to Designed Experiments
2 Simple Comparative Experiments
3 Single Factor Analysis of Variance Model (ANOVA) Statistical package application
4 Multiple Comparison Methods of Means Statistical package application
5 Random Effects Model, Nonparametric Methods Statistical package application
6 Randomized Block Design Statistical package application
7 Latin Squares, and Related Designs Statistical package application
8 Two Factor ANOVA and General Linear Model Statistical package application
9 Factorial Experiments, Project Topic Discussions Statistical package application
10 Factorial Experiments Statistical package application
1 Two-Level Factorial Designs Statistical package application
12 Linear Regression Models Statistical package application
13 Project presentations
14 Project presentations
DERSIN DEGERLENDIRME SiSTEMi
(COURSE ASSESSMENT SYSTEM)
Etkinlikler (Activities) Katki Orani (Contribution) (%)
Yaniyil i¢i Yazili Sinavlar (Semester Written Exams) 25
Odevler (Homework)
- Raporlar (Reports)
Yaniyil lgi —
Caligmalari Laboratuar (Laboratory Activities)
Seminer (Seminar)
(As\cetmi?iztse)r Sunumlar (Presentations) 5
Doénem Projesi (Term Project) 35
Diger (derse katilm, saha gezi, vb.)
(Other: e.g. attendance, field trip etc.)
YARIYIL SONU SINAVI (Final Exam) 35
Toplam (Total) 100
DERSIN ENDUSTRI MUHENDISLIGi PROGRAMI KAZANIMLARINA (CIKTILARINA) KATKISI
Program Kazanimlar (Ciktilari) Yiiksek| Dusiik
11 Mafterngtik,ﬂfeq.bilimleri, tem'ellm[]hendislik, bilgisayarla hesaplama ve ilgili mihendislik
disiplinine 6zgu konularda bilgi.
Matematik, fen bilimleri, temel mihendislik, bilgisayarla hesaplama ve ilgili mihendislik
1.2 |[disiplinine 6zgu konulardaki bilgilerin karmasik mithendislik problemlerinin ¢éziminde
kullanabilme becerisi.
21 Karmasik mi]herldislik problemlerini, temgl_bilim, matematik ve mihendislik bilgilerini kullanarak °
tanimlama, formile etme ve analiz becerisi.
29 E_[e alinan karmasik ml'jhenfjislik problemler.iyle iIgiIi.B.M Surdurulebilir Kalkinma Amaglarini
gbzeterek tanimlama, formile etme ve analiz becerisi.
3.1 |Karmasik mihendislik problemlerine yaratici ¢c6zumler tasarlama becerisi.




Karmasik sistemleri, siiregleri, cihazlari veya Urinleri gergekgi kisitlari ve kosullar gézeterek,

3.2 mevcut ve gelecekteki gereksinimleri karsilayacak bi¢cimde tasarlama becerisi.

Karmasik mihendislik problemlerinin analizi ve ¢éziimiine yonelik, tahmin ve modelleme de dahil
4.1 |olmak Uizere, uygun teknikleri, kaynaklari ve modern miihendislik ve bilisim araglarini,
sinirlamalarinin da farkinda olarak segme ve kullanma becerisi.

5.1 |Karmasik mihendislik problemlerinin incelenmesi igin literatiir aragtirmasi yapma becerisi.

5.2 |Karmasik mihendislik problemlerinin incelenmesi igin deney tasarlama becerisi.

Karmasik mihendislik problemlerinin incelenmesi igin deney yapma, veri toplama, sonuglari

5.3 . .y . L .
analiz etme ve yorumlama dahil, arastirma yontemlerini kullanma becerisi.

Mihendislik uygulamalarinin BM Sirdirilebilir Kalkinma Amaglari kapsaminda, topluma, saglik

6.1 ve glivenlige, ekonomiye, sirdirilebilirlik ve gevreye etkileri hakkinda bilgi.

6.2 |Muahendislik ¢oziimlerinin hukuksal sonuglari konusunda farkindalik.

7.1 [Mdudhendislik meslek ilkelerine uygun davranma, etik sorumluluk hakkinda bilgi.

Hicbir konuda ayrimcilik yapmadan, tarafsiz davranma ve gesitliligi kapsayici olma konularinda

7.2 farkindalik.

8.1 |Bireysel olarak (yUz ylze, uzaktan veya karma) etkin bigimde galisabilme becerisi.

Disiplin i¢i takimlarda (ylz ylize, uzaktan veya karma) takim Uyesi veya lideri olarak etkin

8.2 bicimde c¢alisabilme becerisi.
8.3 Cok disiplinli takimlarda (ylUz yize, uzaktan veya karma) takim tyesi veya lideri olarak etkin
’ bicimde ¢alisabilme becerisi.
9.1 Hedef kitlenin cesitli farkliliklarini (egitim, dil, meslek gibi) dikkate alarak, teknik konularda szl

etkin iletisim kurma becerisi.

Hedef kitlenin gesitli farkhliklarini (egitim, dil, meslek gibi) dikkate alarak, teknik konularda yazil
9.2 [etkin iletisim kurma becerisi.

10.1 |Proje yonetimi ve ekonomik yapilabilirlik analizi gibi is hayatindaki uygulamalar hakkinda bilgi.

10.2 |Girisimcilik ve yenilikgilik hakkinda farkindalik.

Bagimsiz ve strekli 6grenebilme, yeni ve gelismekte olan teknolojilere uyum saglayabilme ve
11.1 |teknolojik degisimlerle ilgili sorgulayici dislnebilmeyi kapsayan yagsam boyu 6grenme becerisi.

CONTRIBUTION of the COURSE on INDUSTRIAL ENGINEERING PROGRAM OUTCOMES

Program Outcomes High Low

The knowledge of mathematics, science, basic engineering, computer calculations, and topics
1.1 [specific to the relevant engineering discipline.

The ability to apply knowledge of mathematics, science, basic engineering, computer-aided
design, and topics specific to the relevant engineering discipline to solve complex engineering
1.2 (problems.

The ability to identify, formulate, and analyze complex engineering problems using basic science, P
2.1 |mathematics, and engineering knowledge.

The ability to define, formulate, and analyze complex engineering problems with consideration for
2.2 [the UN Sustainable Development Goals.

3.1 |The ability to design creative solutions for complex engineering problems.

The ability to design complex systems, processes, devices, or products that meet current and
3.2 |future requirements, considering realistic constraints and conditions.

The ability to select and use appropriate techniques, resources, and modern engineering and
information technology tools, including prediction and modeling, for the analysis and solution of
4.1 |complex engineering problems, while being aware of their limitations.

5.1 |The ability to conduct literature research for the examination of complex engineering problems.




5.2 |The ability to design experiments for the investigation of complex engineering problems.

The ability to use research methods, including conducting experiments, collecting data, analyzing
5.3 |results, and interpreting findings, to investigate complex engineering problems.

The knowledge about the impact of engineering applications on society, health and safety, the

economy, sustainability, and the environment within the framework of the UN Sustainable
6.1 |Development Goals.
6.2 |The awareness of the legal consequences of engineering solutions.

Behaving in accordance with engineering professional principles, knowledge of ethical
7.1 |responsibilities.

The awareness of acting impartially and inclusively in terms of diversity, without discrimination in
7.2 |any matter.
8.1 |The ability to work effectively individually (face-to-face, remote, or hybrid).

Ability to work effectively as a team member or leader in discipline-specific teams (face-to-face,
8.2 |remote, or hybrid).

The ability to work effectively as a team member or leader in multidisciplinary teams (face-to-face,
8.3 |remote, or hybrid).

The ability to communicate effectively on technical matters, considering the differences among
9.1 |the target audience (such as education, language, and profession, etc.).

The ability to communicate effectively in writing on technical matters, considering the differences
9.2 |among the target audience (such as education, language, profession, etc.).

The knowledge of business applications such as project management and economic feasibility
10.1 |analysis.
10.2 |The awareness of entrepreneurship and innovation.

Lifelong learning skills that encompass independent and continuous learning, the ability to adapt
11.1 [to new and emerging technologies, and critical thinking about technological change.

AKTS - i$ YUKU TABLOSU (ECTS - WORK LOAD TABLE)

ETKINLIKLER Sayi Siire (saat) | Is Yiikii (saat)
(COURSE ACTIVITIES) (Quantity) (Time (hr)) | (Work Load (hr))

Ders Siiresi
(Lectures) 14 3

42

Yariyil Sonu Sinavi (Hazirlik Siiresi Dahil) 1 15
(Final Exam (Preparation included))

15

Yanyil igi Yazili Sinavlar (Hazirlik Siiresi Dahil) 1 15
(Semester Written Exams (Preparation included))

15

Sinif Digi Galigma Siiresi 14 1
(Out of class study time)

14

Odevler
(Homework)

Raporlar
(Reports)

Laboratuar
(Laboratory Activities)

Seminer
(Seminar)

Sunumlar 1 10
(Presentations)

10

Doénem Projesi 1 30
(Term Project)

30

Toplam s Yiikii
(Total Load)

126

Dersin AKTS Kredisi (Toplam s Yiikii / 25)
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