DERS KATALOG FORMU
(COURSE CATALOG FORM)

Dersin Kodu: MATH2205

(Course Code)

Dersin Adi: Miihendisler igin Uygulamali Olasilik ve istatistik
(Course Name) : (Applied Probability and Statistics for Engineers)

Dersin Eski Kodu: MATH234

(Former Code)

Dersin Eski Adi: Miihendisler icin Uygulamali Olasilik ve Istatistik
(Former Name) : (Applied Probability and Statistics for Engineers)

Dersi Veren Birim: Muhendislik ve Doga Bilimleri Fakultesi

(Offered by): (Faculty of Engineering and Natural Sciences)

Yariyih D+U+L | Kredisi | AKTS Dersin Dili Dersin Tiiru Dersin iglenis Yontemi On Kosullar
(Semester) | (Lc + T + L) | (Credits) | (ECTS) (Language) (Category) (Instructional Methods) | (Pre Requisites)
GUlz/Bahar 3+1+0 3 6 ingilizce Zorunlu Ders + Uygulama Yok
(Fall/Spring) (English) (Compulsory) | (Lecture+Problem Session) (None)

Dersin Amaci

(Course Objectives)

Mdihendisler, mesleki uygulamalarinda matematiksel istatistik ve olasilik yéntemlerine ihtiyac
duyarlar. Bu ders matematiksel istatistik ve olasilik konularina giris yaptiktan sonra, rastgele
degdiskenler, matematiksel imit deger, ayrik ve surekli olasilik dagilimlari, kestirim, hipotez
testleri, basit lineer regresyon ve korelasyon konularindaki temel bilgileri 6grencilere
kazandirmayi amaglamaktadir.

Engineers need an understanding of mathematical statistics and probability to deal with the
practical applications. This course introduces the subjects of mathematical statistics and
probability, and then addresses random variables, mathematical expectation, discrete and
continuous probability distributions, estimation, tests of hypotheses, simple linear regression
and correlation.

Dersin igerigi

(Course Content)

Girig, 6rneklemler, kiimeler ve olasiidin roli. Orneklem ortalamasi, medyani, aralid1 ve
standart sapmasi. Grafik gosterimler. Olasilik, drneklem uzayi, istatistiksel olaylar, Venn
semasl, carpim kurall, permutasyon ve kombinasyon kavramlari. Bir istatistikselolayin
olasiligi, kosullu olasilik, Bayes kurali. Ayrik ve surekli veri. Rastgele degdiskenler, ayrik ve
surekli olasilik dagihmlari, bilesik olasilik dagilimlari. Matematiksel Umit deder. Rastgele
degdiskenlerin ortalamasi, varyansi, kovaryansi ve korelasyonu. Bazi surekli ve ayrik olasilik
dagilimlari. Normal dagilim, normal egrisi altinda kalan alanine hesabi, uygulamalar. Temel
Oorneklem dagilimlari, merkezi limit teoremi. Kestirim. En ¢ok olabilirlik kestirim ydntemi.
istatistiksel hipotezlerin testi. Basit lineer regresyon ve korelasyon katsayisi.

Introduction, samples, populations, and the role of probability. Sample mean, median, range
and standard deviation. Graphical plots. Probability, sample space, events, Venn diagram,
multiplication rule, permutation, and combination. Probability of an event, conditional
probability, Bayes’ rule. Discrete and continuous data. Random variables, discrete and
continuous probability distributions, joint probability distributions. Mathematical expectations.
Mean, variance, covariance and correlation of random variables. Some continuous and
discrete probability distributions. Normal distribution, area under the Normal Curve and its
applications. Fundamental sampling distributions, central limit theorem. Estimation. Maximum
likelihood estimation. Testing a statistical hypothesis. Simple linear regression and correlation
coefficient.

Dersin Ogrenme Giktilan

(Course Learning Outcomes)

Bu dersi bagariyla tamamlayan 6grenciler:

1. istatistiksel verilerin araligini, ortalamasini, medyanini ve standart sapmasini
hesaplayabilirler [1.1],

2. istatistiksel olaylarin olasiliklarini hesaplayabilirler [1.1],

3. Ayrik ve surekli rastgele degiskenlerin imit deger, varyans, kovaryans ve korelasyon
degerlerinden anlam gikarabilirler [1.1],

4. Ayrik ve slrekli rastgele dagihm kavramlarini égrenirler ve mihendislik problemlerine
uyarlayabilirler [1.1],

5. Dagilim tablolarini kullanabilirler [1.1].

[Not: Késeli parantez icindeki sayilar ilgili program ciktilarinin numaralarini isaret etmektedir]

Students who pass the course satisfactorily:

1. Calculate the range, mean, median and standard deviation of statistical data [1.1],

2. Calculate the probability of the statistical events [1.1],

3. Understand and infer the expected value, variance, covariance and correlation coefficient
of the discrete and continuous random variables [1.1],

4. Have the basic knowledge about the discrete and continuous distributions, and can apply
them to the engineering problems [1.1],

5. Use the distribution tables [1.1],

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




Dersin ISCED Kategorisi 46 Matematik ve Istatistik
(ISCED Category of the course) (46 Mathematics and Statistics)

Ders Kitabi
(Textbook)

1. R.E. Walpole, R. Myers, S.L. Myers, K.E. Ye, 2014. Probability and Statistics for
Engineers and Scientists, 9/E, Pearson.
2. James T. McClave, Terry Sinich, 2013. Statistics. 12/E Pearson.

'Yardimci Kaynaklar
(Other References)

1- N. T. Kottegoda, R. Rosso, 2008. Applied Statistics for Civil and Environmental
Engineers, Wiley.

2- H. Stark, J. Woods, 2012. Probability, Statistics, and Random Processes for Engineers,
4/E Pearson.

3- Richard A. Johnson, Irwin Miller, John Freund, 2011. Miller & Freund's Probability and
Statistics for Engineers, 8/E Pearson.

4- Jim Morrison, 2009. Statistics for Engineers: An Introduction. Wiley.

5- Douglas C. Montgomery, 2010. Applied Statistics and Probability for Engineers, 5th
Edition Sl Version, Wiley.

HAFTALIK KONULAR

Hafta Teorik Ders Konulari
1 Girig, istatistiksel anlam ¢ikarma, drnekleme, popiilasyon. Verilerin drnekleme yoluyla toplanmasi. Orneklem ortalamasi
ve medyani. Aligtirmalar.
2 Veri degisebilirliginin dl¢tlmesi: érneklem araligi, rneklem standart sapmasi. Bilimsel incelemeler ve grafik gosterimler:
serpme diyagrami, gévde ve yaprak diyagrami, histogram, kutu diyagrami. Alistirmalar.
3 Olasilik. Orneklem uzay!. Istatistiksel olaylar, eslenik, kesisim ve birlesim. Venn diyagrami. Ornekleme noktalarinin
sayllmasi: garpim kurali, permiitasyon ve kombinasyon.
4 Bir olayin olasiligi. Toplama kurali. Kogullu olasilik, bagimsiz olaylar, carpim kurali. Bayes kurali.
5 Rastgele degiskenler ve olasilik dagilimlari. Rastgele degisken. Ayrik olasilik dagilimlari.
6 Sirekli olasilik dagilimlari. Bilesik olasilik dagilimlari.
7 Matematiksel imit deger. Bir rastgele degiskenin ortalamasi. Rastgele degiskenlerin varyansi ve kovaryansi. Korelasyon
katsayisi. Rastgele degiskenlerin lineer kombinasyonlari. Chebyshev teoremi.
Ayrik olasilik dagilimlari. Bernoulli denemeleri. Binom dagilimi. Hipergeometrik dagihm.
Surekli olasihk dagihmlari. Tekdize dagilim. Normal dagilim. Can egrisi altinda kalan alan.
10 [Normal dagilim uygulamalari.
1 Bazi énemli istatistiksel parametreler: konum élgitleri, degisebilirlik 6lgitleri ve iligki élgiitleri. Orneklem dagilimlari.
Merkezi limit teoremi. Ortalamanin 6rneklem dagilimi.
12  |Bir-6rneklemeli kestirim problemi. Guven araligi. Tek 6érneklem: ortalama degerin aralik kestirimi.
13  |Bir-6rneklemeli hipotez testleri. Bir hipotezin test edilmesi. Tek érneklem: ortalama deger igin test.
14 Basit dogrusal regresyon (BDR) ve korelasyon. Giris. BDR modeli. En kiguk kareler yéntemi ve model uydurma.
Korelasyon.
COURSE PLAN
Week Topics
1 Introduction, statistical inference, samples, populations. Sampling: collection of data. The sample mean and median.
Exercises.
2 Measures of variability: sampling range, sample standard deviation. Scientific investigation and graphical diagnostics:
scatter plot, stem-leaf plot, histogram, box-and-whisker plot. Exercises.
3 Probability. Sample space. Events; complement, intersection, and union. Venn diagram. Counting sample points:
multiplication rule, permutation, combination.
4 Probability of an event. Additive rules. Conditional probability, independence, the product rule. Bayes’ rule.
5 Random variables and probability distributions. Random variable. Discrete probability distributions.
6 Continuous probability distributions. Joint probability distributions.
7 Mathematical expectation. Mean of a random variable. Variance and covariance of random variables. Correlation
coefficient. Linear combinations of random variables. Chebyshev’s theorem.
Discrete probability distributions. Bernoulli trials. Binomial distribution. Hypergeometric distribution.
Continuous probability distributions. Uniform distribution. Normal distribution. Areas under the Normal curve.
10 |Applications of the Normal distribution.
1 Some important statistics: location measures, variability measures, and relation measures. Sampling distributions.
Central limit theorem. Sampling distribution of mean.
12  |One-sample estimation problem. Confidence interval. Single sample: estimating the mean.
13 |One-sample tests of hypotheses. Testing a statistical hypothesis. Single sample: test concerning a single mean.




14 Simple I?near regression (SLR) and correlation. Introduction. The SLR model. Least squares and the fitted model.
Correlation.
DERSIN DEGERLENDIRME SISTEMI
(COURSE ASSESSMENT)

Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
Kisa Sinavlar (Quizzes) 1 3
Doénem Odevi / Projesi (Term Project) - -

Yanyil igi Deney Raporlari (Experiment Reports) - -

Galigmalari  |Seminer (Seminars) - )

(Semester

Odevler (Homework) 2 17

Activities) |Sunum (Presentations) - -

Ara sinavlar (Midterm Exams) 2 40

Proje (Project) - -

YARIYIL SONU SINAVI (FINAL EXAM) 1 40

Toplam (Total) 100

DERSIN PROGRAM GIKTILARINA KATKISI

MAKINE/MEKATRONIK MUHENDISLIGi PROGRAM CIKTILARI (MUDEK 3.1)
a. MUHENDISLER ICIN TEMEL NITELIKLER
MC-1. Miihendislik Bilgisi: Katki
11 Matematik, fen bilimleri, temel muhendislik, bilgisayarla hesaplama ve ilgili miihendislik disiplinine 6zgu v
) konularda bilgi.
1.2 Matematik, fen bilimleri, temel mihendislik, bilgisayarla hesaplama ve ilgili miihendislik disiplinine 6zgu
’ konulardaki bilgilerin karmasik mihendislik problemlerinin ¢6zimunde kullanabilme becerisi.
MC-2. Problem Analizi:
2.1 Karmasik mihendislik problemlerini, temel bilim, matematik ve muhendislik bilgilerini kullanarak
i tanimlama, formile etme ve analiz becerisi.
22 Ele alinan karmasik mihendislik problemleriyle ilgili BM Siirdtiriilebilir Kalkinma Amaclarini gozeterek
) tanimlama, formile etme ve analiz becerisi.
MC-3. Miithendislik Tasarimi:
31 Karmasik mihendislik problemlerine yaratici ¢ézimler tasarlama becerisi;
3.2 Karmasik sistemleri, siiregleri, cihazlari veya Grtinleri gergekgi kisitlari ve kosullari gézeterek, mevcut ve
’ gelecekteki gereksinimleri karsilayacak bigcimde tasarlama becerisi.
b. MUHENDISLIK PROBLEMLERINI INCELEME ARAG VE YONTEMLERI
MC-4. Teknik ve Araglarin Kullanimi:
Karmasik muhendislik problemlerinin analizi ve ¢dzimune yonelik, tahmin ve modelleme de dahil olmak
41 Uizere, uygun teknikleri, kaynaklari ve modern mihendislik ve bilisim araglarini, sinirlamalarinin da
farkinda olarak segcme ve kullanma becerisi.
MC-5. Arastirma ve inceleme:
51 Karmasik muhendislik problemlerinin incelenmesi icin literatir aragtirmasi yapma becerisi.
5.2 | Karmasik mihendislik problemlerinin incelenmesi igin deney tasarlama becerisi.
5.3 Karmasik mihendislik problemlerinin incelenmesi icin deney yapma, veri toplama, sonugclari analiz etme
) ve yorumlama dahil, arastirma yontemlerini kullanma becerisi.
c. MUHENDISLIK UYGULAMALARININ ETKILERI
MC-6. Miihendislik Uygulamalarinin Kiiresel Etkisi:
6.1 Muhendislik uygulamalarinin BM Surdurulebilir Kalkinma Amaglari kapsaminda, topluma, saglk ve
) glvenlige, ekonomiye, surdurulebilirlik ve cevreye etkileri hakkinda bilgi.
6.2 | Muihendislik cézimlerinin hukuksal sonuclari konusunda farkindalik.
MC-7. Etik Davranis:
71 Muhendislik meslek ilkelerine uygun davranma, etik sorumluluk hakkinda bilgi;
7.2 Higbir konuda ayrimcilik yapmadan, tarafsiz davranma ve ¢esitliligi kapsayici olma konularinda
) farkindalik.
d. BIREYSEL VE YONETIMSEL NITELIKLER
MC-8. Bireysel ve Takim Calismasi:
8.1 (i) Bireysel olarak ve (ii) disiplin i¢i takimlarda (yiz ylize, uzaktan veya karma) takim uyesi veya lideri
) olarak etkin bicimde c¢alisabilme becerisi.
8.2 Cok disiplinli takimlarda (yuz ylize, uzaktan veya karma) takim Uyesi veya lideri olarak etkin bigimde
’ calisabilme becerisi.
MGC-9. Sozlii ve Yazil lletisim:
9.1 Hedef kitlenin cesitli farkhliklarini (egitim, dil, meslek gibi) dikkate alarak, teknik konularda sézli etkin
) iletisim kurma becerisi.




Hedef kitlenin cesitli farkhliklarini (egitim, dil, meslek gibi) dikkate alarak, teknik konularda yazili etkin

9.2 iletisim kurma becerisi.

MC-10. Proje Yonetimi:

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

10.2 | Girisimcilik ve yenilikcilik hakkinda farkindalik.

MC-11. Yasam Boyu Ogrenme:

1.1 Bagimsiz ve surekli dgrenebilme, yeni ve gelismekte olan teknolojilere uyum saglayabilme ve teknolojik
) degisimlerle ilgili sorgulayici disuinebilmeyi kapsayan yasam boyu 6grenme becerisi.

Isik Universitesi Ek Cikti-12. Genel Kiiltiir Birikimi:

12.1 | ilgili muhendislik dalina ait sorunlarin ¢6zimunde yardimci olabilecek genel kaltur birikimi.

MC: MUDEK Ciktisi

CONTRIBUTION of the COURSE on PROGRAM OUTCOMES

MECHANICAL / MECHATRONICS ENGINEERING PROGRAM OUTCOMES (MUDEKS3.1)

a. BASIC QUALIFICATIONS FOR ENGINEERS

MOC-1. Engineering Knowledge: Contr.
11 The knowledge of mathematics, science, basic engineering, computer calculations, and topics specific v
) to the relevant engineering discipline.
1.2 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 problems.

MOC-2. Problem Analysis:

21 The ability to identify, formulate, and analyze complex engineering problems using basic science,
) mathematics, and engineering knowledge.

The ability to define, formulate, and analyze complex engineering problems with consideration for the

2.2 UN Sustainable Development Goals.

MOC-3. Engineering Design:

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

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

b. TOOLS AND METHODS TO ANALYZE ENGINEERING PROBLEMS

MOC-4. Use of Techniques and Tools:

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

MOC-5. Research and Analysis:

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.

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

c. IMPACTS OF ENGINEERING APPLICATIONS

MOC-6. Global Impact of Engineering Applications:

The knowledge about the impact of engineering applications on society, health and safety, the
6.1 economy, sustainability, and the environment within the framework of the UN Sustainable Development
Goals.

6.2 | The awareness of the legal consequences of engineering solutions.

MOC-7. Ethical Behavior:

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

7.2 The awareness of acting impartially and inclusively in terms of diversity, without discrimination in any
) matter.

d. INDIVIDUAL AND MANAGERIAL QUALITIES

MOC-8. Individual and Team Work:

8.1 The ability to work effectively as a team member or leader, both (1) individually and (ii) within teams
) (face-to-face, remote, or hybrid).

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

MOC-9. Verbal and Written Communication:

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

The ability to communicate effectively in writing on technical matters, considering the differences among

9.2 the target audience (such as education, language, profession, etc.).

MOC-10. Project Management:

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

10.2 | The awareness of entrepreneurship and innovation.

MOC-11. Life-long Learning:




Lifelong learning skills that encompass independent and continuous learning, the ability to adapt to new

111 and emerging technologies, and critical thinking about technological change.

Isik University Additional Outcome-12. General Knowledge:

12.1 | General knowledge that can help solving problems related to the relevant field of engineering.

MOC: MUDEK OUTCOME

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

DERS ETKINLIKLERI Sayi Siire (Saat) is Yiikii (saat)
(COURSE ACTIVITIES) (Quantity) (Time (h)) (Work Load (h))

Ders Siiresi

(Lectures) 14 4 56

Yariyil Sonu Sinavi (Hazirlik Siiresi Dahil)

(Final Exam (Preparation included)) 1 16 16

Kisa Sinavlar (Hazirlik Siiresi Dahil)
(Quizzes (Preparation included))

Doénem Odevi / Projesi
(Term Project)

Deney Raporlari
(Experiment Reports)

Bitirme Tezi/Projesi
(Graduation Project)

Seminer
(Seminars)

Sinif Dig1 Galisma Siresi
(Out class working time)

Odevler
(Homework)

Sunum
(Presentations)

Arasinavlar (Hazirlik Siiresi Dahil)
(Midterm Exams (Preparation included))

Proje
(Projects)

Laboratuvar
(Laboratory Work)

Toplam s Yiikii (saat)

(Total Work Load (h)) 148

Dersin AKTS Kredisi (Toplam Is Yiikii / 25)
(ECTS Credits of the course (Total Work Load / 25))

Revizyon / Tarih (Koordinator / Hazirlayan Onaylayan
(Revision / Date) ((Coordinator / Prepared by) (Approved by)
(17.04.2015) Devrim Akca
16.08.2016 Mehmet Demirkol

28.12.2018 M. Demirkol

01.05.2021 Mehmet Demirkol

02.09.2025 Mehmet Demirkol (02.09.2025)




