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Section Concerning the Student

1. Course Code: STAT 479 siell 3oy .1
2. CourseTitle RELIABILITY ydell gl 2
3. College: College of Science A 3
4. Department: Department of Mathematics ewdl .4
Bachelor of Science in .
i g 1020591 =l

S.  Academic Program: Statistics and Data Science @8 gl 5
6. Course Credits: 3-0-3 Bzl Oleldl sde .6
S adg yhall Sgiws .7

7. Course NQF Level 8 eStagall byl
8. Notional Hours: 133 ol dY oleldl sue .8

. el Buaiacll Oleludl sue

o 13 s

9. NQF Credits cesngall alogl U3 Uids
10. Prerequisite: STAT 372 il Gramedl Cllaioadl .10
11. Lectures Timing & Location: TBA gy Brploeall ey .11

12. General Mode of Teaching . .
adas Tranditi | NEY| 3l aladl Jaeidl .

and Learning - Tranditiona ladlly palazld o 12
13. Course Coordinator: TBA Uyhell Guwie .13
14. course Instructor: TBA Usdall puyde .14
15. Office Hours and Location: TBA g g duwSell leldl .15
16. Instructor’s Email: TBA 180l el 39 ASIYI WAl .16
17. Academic Year: Click or tap here to enter text. 4By Ll 17
18. semester: JoY! Jsadll First Semester fgebl Jiadll .18
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19. Textbook(s): il dewlydl CaSUI .19
Rausand, M., & Hgyland, A. (2020). System Reliability Theory: Models, Statistical Methods, and Applications
(3rd ed.). Wiley.
20. References: 2=ledl 20
B Meeker, W. Q., Escobar, L. A., & Pascual, F. G. (2021). Statistical methods for reliability data (2nd ed.). Wiley.
B Tobias, P. A., & Trindade, D. C. (2011). Applied Reliability Engineering and Life Testing (2nd ed.). CRC Press.
21. Other learning resources used (e.g. e-Learning, field cilire ) ¢ 3o ASIYI eaill 1 Jbe ) 531 soban .21
visits, periodicals, software, etc.): (e B ¢ 5 9aneS ol cily90
B University official platforms (MT & BB)
B Microsoft Excel, SPSS, R
B Research Databases
B UOB library
22. Course Description (as published in the College A Jdo § 29 borw )yl Cimogs .22
Catalogue):
The use of probability functions in reliability evaluation. Catastrophic failure models and reliability functions.
Combinatorial aspects of system reliability. Markov models and the evaluation of reliability.
Case studies and life data analysis. Statistical reliability estimates.
23. Course Intended Learning Outcomes (CILOs) Jyiel) plaill Cilzyses .23
(3 to 5 CILOs): H(dnodal Wy 5 ) 3)

1. Define main concepts of reliability and common reliability measurements: reliability function, failure rate, mean

time to failure, and life distributions.

2. Use statistical distributions for modeling lifetime of an item (Exponential, Weibull, Normal, ...).

3. Estimate reliability functions, failure rate functions, and parameters including mean time to failure, median life,

mode, and mean residual life of an item.

4. Calculate the reliability functions and parameters of non-repairable component systems: parallel, series, and k-
out of n, using reliability block diagrams.

5. Analyze real data using reliability concepts and models.

24. Course Assessment Percentages (As per Regulations of duslydl U ) dagiall ‘-4;-2“33 esidl cdlad 24
Study and Examination at the University of Bahrain): oyl danlr (§ L)y
PROJECT (Independent Learning) 20%
TEST 1 20%
TEST 2 20%
FINAL EXAM 40%
Active Class Engagement & Discussion 00%
Total 100%
25. Description of Topics Covered: ol (o (I Clegubgall iy .25
Topic Title L
(e.g. chapter/experiment title) Descrl;?faon
gosel -
Chapter 01 Introduction
Chapter 02 Failure Models
Chapter 03 Qualitative System Analysis
Chapter 04 Systems of Independent components
Chapter 08 Markov Processes
Chapter 11 Life Data Analysis
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26. Weekly Schedule

:‘;y.uo‘)’l Joix)l .26

Week
2t

Date
é:a 3y

Topics Covered

Ao 9 y2all aud)gall

CILOs
il ySeall
258el dxadant
(CILOs)

Teaching/Assessment
Mode and Method
daoig dumgie
mﬁﬂvuup.&ﬂl

01

Chap. 1: Introduction

1.1 A brief history

1.2 Different approaches to reliability analysis
1.4 Basic concepts

1.5 Application areas

1,2

02

Chap. 2: Failure Models
2.1 Introduction

2.2 State variable

2.3 Time to failure

2.4 Reliability function

1,2

03

2.5 Failure rate function
2.6 Mean Time to Failure
2.7 Mean Residual life

1,2

04

2.8 The Binomial and Geometric Distributions
2.9 The Exponential Distribution
2.10 The Homogeneous Poisson Process

2,3

05

2.11 The Gamma Distribution
2.12 The Weibull Distribution
2.13 The Normal Distribution

2,4

06

Chap. 3: Qualitative System Analysis
3.1 Introduction

3.4 Failures and Failure Classification
3.10 Reliability block diagrams

3.11 System Structure Analysis

1,2,4,5

07

Chap. 4: Systems of Independent components
4.1 Introduction
4.2 System reliability

1,2,3,4

08

4.3 Nonrepairable Systems

2,4,5

09

Chap. 8: Markov Processes
8.1 Introduction

8.2 Markov Processes

8.3 Asymptotic Solution

2,4,5

10

Chap. 11: Life Data Analysis
11.1 Introduction
11.2 Complete and censored data sets

2,4,5

11

11.3 Nonparametric methods

2,5

12

11.4 Parametric methods.

2,5

13

Statistical Reliability Estimates

2,5

14

Statistical Reliability Estimates

15

EXERCISES

ALL

Traditional Teaching
AT (g3
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27. Academic Integrity Statement:

Students are to observe the highest level of honesty and academic ethics in
pursuit of their academic goals as per UOB Regulations of Student Conduct and
Academic Integrity, Anti-plagiarism Policies, and Students’ Rights and

Responsibilities Handbook. The consequences for cheating, plagiarism,
unauthorized collaboration, and other forms of academic dishonesty can be very
serious and will be dealt with as per the aforementioned policies and regulations.

28. Attendance and Absence Regulations:

Students are required to adhere to regular attendance for class lectures and
practical sessions, as determined by the nature of the course, as per Article (33),
of Regulations of Study and Examination at the University of Bahrain.

&Y dalill Ol .27

00 88395 Eu . Aand8Y ddasll (§ Olwslisl Ol paie Anllg Buuall piny
3 YY1y BLYL o] drapdbY) e gdlanl Grii) egrrs IS OMall
oyl dmeler Al Aol dalalg psloll LRy 3y cBgYl pua
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Lan3BY! Aalil) il T ao Jolaidl piin Eum o yoedl Analos Dol
1,83 Biludl dadaNlg Slulwd! dde (i lo oo

10kl Hgsazl pllas .28
ddeslly duiall Olebud) eliiall Houamll AN Ol (o aBg35

(& lliodlg dwhl)l allas e ¢(33) Bolel) (B9 ¢ el druds ey
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https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/3-7-Anti-Plagiarism_Policy_130430b-2014-1-28-Arabic-1.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights-1.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/3-6-Anti-Plagiarism_Policy_130430b-2014-1-28-Arabic.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/3-6-Anti-Plagiarism_Policy_130430b-2014-1-28-Arabic.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/%D9%86%D8%B8%D8%A7%D9%85-%D8%A7%D9%84%D8%AF%D8%B1%D8%A7%D8%B3%D8%A9-%D9%88%D8%A7%D9%84%D8%A7%D9%85%D8%AA%D8%AD%D8%A7%D9%86%D8%A7%D8%AA-%D8%A7%D9%84%D9%85%D8%AD%D8%AF%D8%AB_removed.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/Study_and_Examination_System_Sep2023.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/Study_and_Examination_System_Sep2023.pdf?lang=ar



