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Program Specification 
23/2022For the academic year 20 

 
A . General 
1.1. Basic Information  

 
Higher Valley Institute of Engineering and Technology in 
Obour – Qalyubia 

Faculty / Institute: 

Department of electrical and communication engineering Department:  
 Electrical power engineering  Program Title: 
Single Nature of the program: 
Department of electrical and communication engineering Scientific Department 

responsible for the program:  
Dr. Ibrahim abd-eldayem Head of Department: 
Dr. Ehab Mohamed Nabil Ismail abd-elrsole   Program Coordinator: 
Prof. dr. Sayed Abo-Elsood Sayed Ward             (Appendix 1)  External evaluator : 
September 2022 Date of external evaluation:   
2009 Date of program Operation:  
Department council’s board meeting in 19-9-2022 Date of the Department council 

approval  
 

1.2 Staff Members 
Electrical power engineering  Program is taught by 20 highly qualified staff members, 4 of them are full time 
employed and 5 are part time staff in addition to 11 full time employed staff members for teaching the basic 
science and civil subjects. (Appendix 2) 
 

B. Professional Information  
1. Introduction 
The electrical power engineering discipline is the main branch concerned with generating, distributing, utilizing, and 
controlling electric energy. The vast electrical power systems which expand over each nation in the world and 
interconnection networks among neighboring countries are considered the largest and most complex manufactured 
systems. Proper planning, design, implementation, operation, and control of these large-scale electrical power 
systems require advanced engineering knowledge and techniques. Electrical generators are used in power stations 
to convert thermal or hydraulic energy into electrical energy. Electric motors are essential for driving all kinds of 
machines in industrial plants and are also used for diving electric transport systems. Electrical transformers can 
change voltage levels, thus facilitating electrical power transmission over long distances. Modern power electronics 
and automatic control techniques are extensively employed in electrical power and machine systems for improving 
performance, operation, and control. The electrical power engineering program consists of two main fields: electrical 
power engineering subjects and electrical machines engineering subjects. These are essentially supported by two 
main topics: automatic control engineering and power electronics subjects. Other essential matters in the program 
include electrical circuits, electronic circuits and devices, electromagnetism, energy conversion, measurements, 
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and computer programming. Introductory topics in the program include mathematics, physics, materials engineering, 
workshop technology, laboratories, management, and environmental issues. 

The current program fulfills the NARS requirements of Electrical engineering  
 
2. Program Mission 

Preparing and graduating electrical engineers specialized in electrical engineering applications and equipped 
with the knowledge and skills that qualify them to compete in the labor market at the local and regional levels 
and qualifying graduates in the field of research and community service. 

The mission of the program contributes the mission of the High valley institute for engineering and technology as 
shown in appendix (3)  

 

3.  General and executive objectives of the program:  
a. Contribute to developing electrical cadres to keep pace with the labor market. 
       OP1- Prepare undergraduate students who will become leaders in the electrical power engineering 
profession,  
       OP2 -Develop undergraduate students ability to shape social, intellectual, business, and technical 
activities. 
       OP3- Prepare undergraduate students to express themselves effectively in oral and written 
communication. 
       OP4- Provide various industries with highly qualified electrical power engineers with a broad  
                knowledge of electrical engineering and related principles, theories, and applications. 
b. The Use of modern technologies to solve society's problems 

OP5 - Prepare undergraduate students for engineering analyses and problem-solving using appropriate 
mathematical and computational methodologies. 

            OP6- Prepare undergraduate students who can create new ways to meet society's needs by applying  
                 fundamentals of engineering sciences to practical problems using design and  syntheses of electrical  
                components, circuits, and systems. 

       OP7- Teach undergraduate students to use experimental and data analysis techniques for electrical power  
                 engineering applications.  
       OP8- Prepare undergraduate students to become successful engineering, life learners, innovators,  
                and professionals in electricall power engineering. 
       OP9- Provide undergraduate students with an awareness of the tools and skills necessary for participating  
                effectively in building a robust national economy and meeting current and future modern  
                industry needs. 
       OP10-  Prepare undergraduate students serve society by providing electrical energy with high quality, 
safety, and reliability at any time and any place throughout the country. 
c. Developing a scientific research system to solve the problems of the surrounding community. 

OP11- Prepare undergraduate students for engineering analyses and problem-solving using appropriate 
mathematical and computational methodologies. 
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d. Developing the education system to keep pace with solving contemporary problems 
OP12- Prepare undergraduate students who can work on electrical power systems, including designing and 
realizing such systems. 

6.  The attributes of the program alumni:   
 
The Program adopted the attributes of the Engineers of NARS 2018 to be attributes of the program alumni.  
1. Master a wide spectrum of engineering knowledge and specialized skills and can apply acquired knowledge 

using theories and abstract thinking in real life situations. 
2. Apply analytic critical and systemic thinking to identify, diagnose and solve engineering problems with a wide 

range of complexity and variation. 
3. Behave professionally and adhere to engineering ethics and standards. 
4. Work in and lead a heterogeneous team of professionals from different engineering specialties and assume 

responsibility for own and team performance. 
5. Recognize his/her role in promoting the engineering field and contribute in the development of the profession 

and the community. 
6. Value the importance of the environment, both physical and natural, and work to promote sustainability 

principles. 
7. Use techniques, skills and modern engineering tools necessary for engineering practice. 

4. Distinctive features of the program: 
§ The program is based on the credit hour system.  
§ The program offers a number of courses during the summer semester for selection, which are 

determined based on consultation with students.  
§ The program provides an ideal environment for education and applies the standard of small 

numbers.  
§ Allowing more space for advanced practical training in line with work requirements in all 

institutions.  
§ The geographical location of the Institute, through its presence in the Orabi association in 

Obour City, allows easy movement to and from several governorates neighboring Cairo, as 
well as ease of communication and community participation with many industrial 
establishments located in the industrial zone in Obour City. 

5. job opportunities                                                                                                                       
As electricity is needed in all places in the society, electrical engineers are required in every place of our 
life. Typical job opportunities for electrical power and machines engineers are as follows: 

§ Electrical distribution companies 
§ Electrical generation companies  
§ Electrical power stations  
§ Electrical transmission company and energy control centers 
§ Ministry of electricity and energy and associated organizations 
§ New and renewable energy authority  
§ Oil and Petrochemicals sectors  
§ Electrical equipment and components factories  
§ Electronics industries 
§ Under ground and other transportation organizations 
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8. Assume full responsibility for own learning and self-development, engage in lifelong learning and 
demonstrate the capacity to engage in post- graduate and research studies. 

9. Communicate effectively using different modes, tools and languages with various audiences; to deal with 
academic/professional challenges in a critical and creative manner. 

10. Demonstrate leadership qualities, business administration and entrepreneurial skills. 
 
The attributes of the program alumni contribute with both of the mission and the objectives of the program as 
shown in table (1), (2). 

Table (2): The contribution between the attribute of the program alumni and the mission of the program 
Program 
Mission  

The attributes of the program: (AP) 
AP1 AP2 AP3 AP4 AP5 AP6 AP7 AP8 AP9 AP10 AP11 

PM1 * * * * * * *     
PM2        * * * * 

 
Table (2 the contribution between the attribute of the program alumni and the objectives of the program 

 

the attribute of the program alumni   Executive Objectives of the Program 

Communicate effectively using different modes, tools and 
languages with various audiences; to deal with 
academic/professional challenges in a critical and creative 
manner. 

 OP3-Prepare undergraduate students to 
express themselves effectively in oral and 
written communication. 

Apply analytic critical and systemic thinking to identify, 
diagnose and solve engineering problems with a wide range 
of complexity and variation 

OP5-Prepare undergraduate students for 
engineering analyses and problem-solving 
using appropriate mathematical and 
computational methodologies. 
OP7- Teach undergraduate students to use 
experimental and data analysis techniques 
for electrical power engineering 
applications.  
OP9- Provide undergraduate students with 
an awareness of the tools and skills 
necessary for participating effectively in 
building a robust national economy and 
meeting current and future modern industry 
needs. 

Demonstrate leadership qualities, business administration 
and entrepreneurial skills. 

 OP1- Prepare undergraduate students 
who will become leaders in the electrical 
power engineering profession,  
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OP2 -Develop undergraduate students 
ability to shape social, intellectual, 
business, and technical activities. 

Recognize his/her role in promoting the engineering field and 
contribute in the development of the profession and the 
community 

 OP6- Prepare undergraduate students 
who can create new ways to meet society's 
needs by applying fundamentals of 
engineering sciences to practical problems 
using design and syntheses of electrical 
components, circuits, and systems. 
OP5- Prepare undergraduate students for 
engineering analyses and problem-solving 
using appropriate mathematical and 
computational methodologies. 
 OP6- Prepare undergraduate students who 
can create new ways to meet society's 
needs by applying fundamentals of 
engineering sciences to practical problems 
using design and syntheses of electrical 
components, circuits, and systems. 
 OP9- Provide students undergraduate 
students with an awareness of the tools and 
skills necessary for participating. 
OP10- Prepare undergraduate students 
serve society by providing electrical energy 
with high quality, safety, and reliability at any 
time and any place throughout the country. 

Value the importance of the environment, both physical and 
natural, and work to promote sustainability principles 

OP7- Teach Prepare undergraduate 
students to use experimental and data 
analysis techniques for electrical power 
engineering applications. 
 OP2 -Develop undergraduate students 
ability to shape social, intellectual, business, 
and technical activities. 

Master a wide spectrum of engineering knowledge and 
specialized skills and can apply acquired knowledge using 
theories and abstract thinking in real life situations 

OP5- Prepare undergraduate students for 
engineering analyses and problem-solving 
using appropriate mathematical and 
computational methodologies. 
OP6- Prepare undergraduate students who 
can create new ways to meet society's 
needs by applying fundamentals of 
engineering sciences to practical problems 
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using design and syntheses of electrical 
components, circuits, and systems. 
OP12- Prepare undergraduate students who 
can work on electrical power systems, 
including designing and realizing such 
systems. 

Behave professionally and adhere to engineering ethics and 
standards. 

 OP1- Prepare undergraduate students who 
will become leaders in the electrical power 
engineering profession.  

Work in and lead a heterogeneous team of professionals 
from different engineering specialties and assume 
responsibility for own and team performance 

OP1- Prepare undergraduate students who 
will become leaders in the electrical power 
engineering profession.  
OP2 - Develop undergraduate students 
ability to shape social, intellectual, business, 
and technical activities. 
OP4- Provide various industries with highly 
qualified electrical power engineers with a 
broad knowledge of electrical engineering 
and related principles, theories, and 
applications. 

Assume full responsibility for own learning and self-
development, engage in lifelong learning and demonstrate 
the capacity to engage in post- graduate and research 
studies 

OP8- Prepare undergraduate students to 
become successful engineering, life 
learners, innovators, and professionals in 
electrical power. 
OP11- Prepare undergraduate students for 
engineering analyses and problem-solving 
using appropriate mathematical and 
computational methodologies. 
OP12- Prepare undergraduate students who 
can work on electrical power systems, 
including designing and realizing such 
systems. 

Use techniques, skills, and modern engineering tools 
necessary for engineering practice. 

 OP2 -Develop undergraduate students' 
ability to shape social, intellectual, business, 
and technical activities. 
 OP3-Prepare undergraduate students to 
express themselves effectively in oral and 
written communication  
OP5- Prepare undergraduate students for 
engineering analyses and problem-solving 
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using appropriate mathematical and 
computational methodologies. 
OP6- Prepare undergraduate students who 
can create new ways to meet society's 
needs by applying fundamentals of 
engineering sciences to practical problems 
using design syntheses of electrical 
components, circuits, and systems. 
OP12- Prepare undergraduate students who 
can work on electrical power systems, 
including designing and realizing such 
systems 

 

Table (3) the compatibility of the attributes of the program alumni with program mission 

The attribute of the program alumni Program Mission 

Master a wide spectrum of engineering knowledge and specialized 
skills and can apply acquired knowledge using theories and abstract 
thinking in real life situations 

Preparing and graduating electrical 
engineers specialized in electrical 
engineering applications and 
equipped with the knowledge and 
skills that qualify them to compete in 
the labor market at the local and 
regional levels. 
 

Apply critical and systemic analytical thinking to identify, diagnose and 
solve complex and different engineering problems. 
Recognize its role in promoting the engineering field and contributing 
to the development of the profession and society. 
Use techniques, skills, and modern engineering tools necessary for 
engineering practice. 
Behave professionally and adhere to engineering ethics and 
standards. 
Work in and lead a heterogeneous team of professionals from different 
engineering specialties and assume responsibility for own and team 
performance 
Communicate effectively using various methods, tools, and languages 
with different categories to deal with academic/professional 
challenges in a critical and creative way. 
Demonstrate leadership qualities, business management and 
entrepreneurial skills. 
Value the importance of the environment, both physical and natural, 
and work to promote sustainability principles Qualifying graduates in the field of 

research and community service. 
 

Assume full responsibility for own learning and self-development, 
engage in lifelong learning and demonstrate the capacity to engage in 
post- graduate and research studies 
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Matrix that matches the graduate's specifications with the mission of the program 

7- The competences of the graduate 

According to the National Academic Reference Standard, any program competences are classified into three 
categories: General competences (Level C), Specialty Competences (Level CR), and Sub-Specialty (Level CS). 
The program used to have a benchmark to detect the specific competencies of the program, and the program of 
the faculty of engineering-ain sham university as seen in appendix 6 is chosen to be the reference as the quality 
assurance agency has declared it. Moreover, the program studied the specific competencies chosen and modified 
them to detect the utilized competencies. Furthermore, in appendix 7, Matrix (1) declares  the contribution between 
the competencies of the program and that of the beach mark (the faculty of engineering-ain sham university). 
 For electrical power engineering program, and in light of NARS 2018, the program competences are categorized 
into three categories as follows: 

General competences of the engineer of the institute (C): 
C1. Identify, formulate, and solve complex engineering problems by applying engineering 

fundamentals, basic science and mathematics. 
C2. Develop and conduct appropriate experimentation and/or simulation, analyze and interpret 

data, assess and evaluate findings, and use statistical analyses and objective engineering 
judgment to draw conclusions.  

C3. Apply engineering design processes to produce cost-effective solutions that meet specified 
needs with consideration for global, cultural, social, economic, environmental, ethical and other 
aspects as appropriate to the discipline and within the principles and contexts of sustainable 
design and development.  

C4. Utilize contemporary technologies, codes of practice and standards, quality guidelines, health 
and safety requirements, environmental issues and risk management principles.  

C5. Practice research techniques and methods of investigation as an inherent part of learning.  
C6. Plan, supervise and monitor implementation of engineering projects, taking into consideration 

other trades requirements.  
C7. Function efficiently as an individual and as a member of multi-disciplinary and multicultural 

teams.  
C8. Communicate effectively – graphically, verbally and in writing – with a range of audiences 

using contemporary tools.  
C9. Use creative, innovative and flexible thinking and acquire entrepreneurial and leadership skills 

to anticipate and respond to new situations.  
C10. Acquire and apply new knowledge; and practice self, lifelong and other learning strategies. 

Specialized competencies of the electrical engineering for the program (CR) 
CR1. Select, model and analyze electrical power systems applicable to the specific discipline by 

applying the concepts of generation, transmission and distribution of electrical power systems.  
CR2. Design, model and analyze an electrical/electronic/digital system or component for a specific 

application; and identify the tools required to optimize this design.  
CR3. Design and implement elements, modules, sub-systems, or systems in 

electrical/electronic/digital engineering using technological and professional tools. 
CR4. Estimate and measure the performance of an electrical/electronic/digital system and circuit 

under specific input excitation and evaluate its suitability for a specific application. 
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CR5. Adopt suitable national and international standards and codes to design, build, operate, inspect, 
and maintain electrical/electronic/digital equipment, systems and services. 

Sub-Specialized competencies of the electrical power engineering for the program (CS) 
 
CS1- Design and analyze the construction of systems to generate, transmit, control and distribute 
systems. 
CS2-Design, develop and analyze through simulations for heavy equipment (generators, motors, 
transmission lines, and distributing systems to interpret experimental results 
CS3- Identify problems and formulate engineering solutions to manage the engineering activity during 
the diverse phases of electric power generation, transmission, control, and distribution systems. 
CS4-Test and examine components and equipment to prepare and review simple sketches, 
specifications, and data sheets for electric power components of generation, transmission, control, and 
distribution systems. 
CS5-Apply modern techniques, skills, and engineering tools while performing the development load 
lists, low voltage power systems, design reviews, and checks for electric power generation and 
distribution systems. 
CS6- Review supplier documentation for compliance with specifications for electric power 
components of generation, transmission, control, and distribution systems. 
CS7- Integrate electrical, electronic, and mechanical components and equipment with transducers, 
actuators, and controllers in creatively computer-controlled systems. 
 
 

Matrix (1): The contribution between the graduate competencies of the program and the competencies of the 
graduate of NARS 2018 

Competencies of the 
program 

Competencies of NARS 2018 
General competencies Specific competences 

A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 B1 B2 B3 B4 B5 
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The relation between the program objectives and the competence of the graduate is studied in table 
below. 
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Table (3): The relation between program objectives and the competence of graduate 

The program objectives The competence of the graduate 

OP6- Prepare undergraduate students who 
can create new ways to meet society's needs 
by applying fundamentals of engineering 
sciences to practical problems using design 
and syntheses of electrical components, 
circuits, and systems. 
OP11- Prepare undergraduate students for 
engineering analyses and problem-solving 
using appropriate mathematical and 
computational methodologies. 
OP8- Prepare undergraduate students to 
become successful engineering, life learners, 
innovators, and professionals in electrical 
power. 

C1-Identify, formulate, and solve complex engineering problems by 
applying engineering fundamentals, basic science, and mathematics. 
C2-Develop and conduct appropriate experimentation and/or simulation, 
analyze and interpret data, assess, and evaluate findings, and use 
statistical analyses and objective engineering judgment to draw 
conclusions. 
C3-Apply engineering design processes to produce cost-effective 
solutions that meet specified needs with consideration for global, cultural, 
social, economic, environmental, ethical, and other aspects as appropriate 
to the discipline and within the principles and contexts of sustainable 
design and development 
CR1-Select, model, and analyze electrical power systems applicable to 
the specific discipline by applying the concepts of generation, 
transmission, and distribution of electrical power systems. 
CR2-Design, model and analyze an electrical/electronic/digital system or 
component for a specific application; and identify the tools required to 
optimize this design. 
CR3-Design and implement elements, modules, sub-systems, or systems 
in electrical/electronic/digital engineering using technological and 
professional tools. 
CS1- Design and analyze the construction of systems to generate, 
transmit, control and distribution systems 
CS2- Design, develop and make analysis through simulations for heavy 
equipment (generators, motors, transmission lines, and distributing 
systems to interpret experimental results. 
CS3-Identify problems and formulate engineering solutions to manage the 
engineering activity during the diverse phases of electric power 
generation, transmission, control, and distribution systems. 

OP1- Prepare undergraduate students who 
will become leaders in the electrical power 
engineering profession .  
OP2 -Develop undergraduate students' ability 
to shape social, intellectual, business, and 
technical activities. 

C6- Plan, supervise and monitor implementation of engineering projects, 
taking into consideration other trades requirements. 
C7- Function efficiently as an individual and as a member of multi-
disciplinary and multicultural teams. 
C9-Use creative, innovative, and flexible thinking and acquire 
entrepreneurial and leadership skills to anticipate and respond to new 
situations. 
CR5-Adopt suitable national and international standards and codes to 
design, build, operate, inspect, and maintain electrical/electronic/digital 
equipment, systems, and services. 
CS4-Test and examine components and equipment to prepare and review 
simple sketches, specifications, and data sheets for electric power 
components of generation, transmission, control, and distribution 
systems. 
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CS6- supplier documentation for compliance with specifications for 
electric power components of generation, transmission, control, and 
distribution systems. 

OP12- Prepare undergraduate students who 
can work on electrical power systems, 
including designing and realizing such 
systems. 

C7- Function efficiently as an individual and as a member of multi-
disciplinary and multicultural teams. 
C9-Use creative, innovative, and flexible thinking and acquire 
entrepreneurial and leadership skills to anticipate and respond to new 
situations 
CR3-Design and implement elements, modules, sub-systems, or systems 
in electrical/electronic/digital engineering using technological and 
professional tools 
CS1-Design and analyze the construction of systems to generate, transmit, 
control and distribution systems. 
CS5-Apply modern techniques, skills, and engineering tools while 
performing the development load lists, low voltage power systems, design 
reviews, and checks for electric power generation and distribution 
systems. 
CS7- electrical, electronic, and mechanical components and equipment 
with transducers, actuators, and controllers in creatively computer-
controlled systems. 

OP12- Prepare undergraduate students who 
can work on electrical power systems, 
including designing and realizing such 
systems. 

C7- Function efficiently as an individual and as a member of multi-
disciplinary and multicultural teams. 
C9-Use creative, innovative, and flexible thinking and acquire 
entrepreneurial and leadership skills to anticipate and respond to new 
situations 
CR3-Design and implement elements, modules, sub-systems, or systems 
in electrical/electronic/digital engineering using technological and 
professional tools 
CS1-Design and analyze the construction of systems to generate, transmit, 
control and distribution systems. 
CS5-Apply modern techniques, skills, and engineering tools while 
performing the development load lists, low voltage power systems, design 
reviews, and checks for electric power generation and distribution 
systems. 
CS7- electrical, electronic, and mechanical components and equipment 
with transducers, actuators, and controllers in creatively computer-
controlled systems. 

OP2 -Develop undergraduate students 
ability to shape social, intellectual, business, 
and technical activities. 
OP9- Provide undergraduate students with an 
awareness of the tools and skills necessary 
for participating effectively in building a 
robust national economy and meeting current 
and future modern industry needs. 

C3-Apply engineering design processes to produce cost-effective 
solutions that meet specified needs with consideration for global, cultural, 
social, economic, environmental, ethical, and other aspects as appropriate 
to the discipline and within the principles and contexts of sustainable 
design and development. 
C7-Function efficiently as an individual and as a member of multi-
disciplinary and multicultural teams 
C8-Communicate effectively – graphically, verbally and in writing – with 
a range of audiences using contemporary tools. 
C10-Acquire and apply new knowledge; and practice self, lifelong and 
other learning strategies. 
CR4-Estimate and measure the performance of an 
electrical/electronic/digital system and circuit under specific input 
excitation and evaluate its suitability for a specific application. 
CR5-Adopt suitable national and international standards and codes to: 
design, build, operate, inspect and maintain electrical/electronic/digital 
equipment, systems and services. 
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CS3- Identify problems and formulate engineering solutions to manage 
the engineering activity during the diverse phases of electric power 
generation, transmission, control, and distribution systems. 
CS4-Test and examine components and equipment to prepare and review 
simple sketches, specifications, and data sheets for electric power 
components of generation, transmission, control, and distribution 
systems. 

OP3- Prepare undergraduate students to 
express themselves effectively in oral and 
written communication. 

C1-Identify, formulate, and solve complex engineering problems by 
applying engineering fundamentals, basic science, and mathematics. 
C2-Develop and conduct appropriate experimentation and/or simulation, 
analyze and interpret data, assess, and evaluate findings, and use 
statistical analyses and objective engineering judgment to draw 
conclusions. 
CR1-Select, model, and analyze electrical power systems applicable to 
the specific discipline by applying the concepts of generation, 
transmission, and distribution of electrical power systems. 
CR2-Design, model and analyze an electrical/electronic/digital system or 
component for a specific application; and identify the tools required to 
optimize this design. 
CS1-Design and analyze the construction of systems to generate, transmit, 
control and distribution systems. 
CS2-Design, develop and make analysis through simulations for heavy 
equipment (generators, motors, transmission lines, and distributing 
systems to interpret experimental results. 
CS3-Identify problems and formulate engineering solutions to manage the 
engineering activity during the diverse phases of electric power 
generation, transmission, control, and distribution systems. 

OP7-Teach undergraduate students to use 
experimental and data analysis techniques for 
electrical power engineering applications. 

C2-Develop and conduct appropriate experimentation and/or simulation, 
analyze and interpret data, assess, and evaluate findings, and use 
statistical analyses and objective engineering judgment to draw 
conclusions. 
C1-Select, model, and analyze electrical power systems applicable to the 
specific discipline by applying the concepts of generation, transmission, 
and distribution of electrical power systems. 
C2-Design, model and analyze an electrical/electronic/digital system or 
component for a specific application; and identify the tools required to 
optimize this design. 
CS1-Design and analyze the construction of systems to generate, transmit, 
control and distribution systems. 
CS2-Design, develop and make analysis through simulations for heavy 
equipment (generators, motors, transmission lines, and distributing 
systems to interpret experimental results. 

OP9- Provide undergraduate students with an 
awareness of the tools and skills necessary 
for participating effectively in building a 
robust national economy and meeting current 
and future modern industry needs. 

C4-Utilize contemporary technologies, codes of practice and standards, 
quality guidelines, health and safety requirements, environmental issues, 
and risk management principles. 
C5-Practice research techniques and methods of investigation as an 
inherent part of learning 
C8-Communicate effectively – graphically, verbally and in writing – with 
a range of audiences using contemporary tools 
C9-Use creative, innovative, and flexible thinking and acquire 
entrepreneurial and leadership skills to anticipate and respond to new 
situations 
C10-Acquire and apply new knowledge; and practice self, lifelong and 
other learning strategies. 



 

 Ministry of higher education 
High valley institute for engineering and technology 

Electrical power engineering program 
  

 

١٥ 
 

CR4-Estimate and measure the performance of an 
electrical/electronic/digital system and circuit under specific input 
excitation and evaluate its suitability for a specific application. 
CR5-Adopt suitable national and international standards and codes to 
design, build, operate, inspect and maintain electrical/electronic/digital 
equipment, systems and services. 
CS5-Apply modern techniques, skills, and engineering tools while 
performing the development load lists, low voltage power systems, design 
reviews, and checks for electric power generation and distribution 
systems. 

OP4- Provide various industries with highly 
qualified electrical power engineers with a 
broad knowledge of electrical engineering 
and related principles, theories, and 
applications. 

C1-Identify, formulate, and solve complex engineering problems by 
applying engineering fundamentals, basic science and mathematics 
C2-Develop and conduct appropriate experimentation and/or simulation, 
analyze and interpret data, assess, and evaluate findings, and use 
statistical analyses and objective engineering judgment to draw 
conclusions. 
CR1-Select, model, and analyze electrical power systems applicable to 
the specific discipline by applying the concepts of generation, 
transmission, and distribution of electrical power systems. 
CR2-Design, model and analyze an electrical/electronic/digital system or 
component for a specific application; and identify the tools required to 
optimize this design 
CR3-Design and implement elements, modules, sub-systems, or systems 
in electrical/electronic/digital engineering using technological and 
professional tools. 
CS1- Design and analyze the construction of systems to generate, 
transmit, control and distribution systems. 
CS2-Design, develop and make analysis through simulations for heavy 
equipment (generators, motors, transmission lines, and distributing 
systems to interpret experimental results. 
CS3-Identify problems and formulate engineering solutions to manage the 
engineering activity during the diverse phases of electric power 
generation, transmission, control, and distribution systems. 

OP10- prepare undergraduate students serve 
society by providing electrical energy with 
high quality, safety, and reliability at any 
time and any place throughout the country. 

C3-Apply engineering design processes to produce cost-effective 
solutions that meet specified needs with consideration for global, cultural, 
social, economic, environmental, ethical, and other aspects as appropriate 
to the discipline and within the principles and contexts of sustainable 
design and development. 
C6-Plan, supervise and monitor implementation of engineering projects, 
taking into consideration other trades requirements, 
CR5-Adopt suitable national and international standards and codes to 
design, build, operate, inspect and maintain electrical/electronic/digital 
equipment, systems and services. 
CR4-Test and examine components and equipment to prepare and review 
simple sketches, specifications, and data sheets for electric power 
generation, transmission, control, and distribution systems. 
CS5-Apply modern techniques, skills, and engineering tools while 
performing the development load lists, low voltage power systems, design 
reviews, and checks for electric power generation and distribution 
systems. 
CS6- supplier documentation for compliance with specifications for 
electric power components of generation, transmission, control, and 
distribution systems. 
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8.  The Learning out comes of the program (LOs) :  

The program has three domains for the learning out comes: Cognitive Domains, Psychomotor Domains, Affective 
Domains. And these learning out comes are related to the competencies of the graduate as Shown in table ( ):  

a. Cognitive Domains (LOs): 

Lo1. Identify, formulate basic science and mathematics. 
Lo2. Simulate, analyze and interpret data.  
Lo3. Assess and evaluate findings. 
Lo4. Use statistical analyses and objective engineering judgment to draw conclusions. 
Lo5. Display global, cultural, social, economic, environmental, ethical and other aspects as appropriate 
to the discipline and within the principles and contexts of sustainable design and development. 
Lo6. Define standards, quality guidelines, health and safety requirements, environmental issues and risk 
management principles. 
Lo7. State the factors affecting the engineering projects. 
Lo8. Define the fundamentals of engineering management. 
Lo9. Identify the standard Software Engineering practices and strategies in real-time software project 
development using an open-source programming environment or commercial environment to deliver 
quality products for the organization's success 
Lo10. Identify the basic knowledge in mathematics, science and engineering in Communication 
Engineering field. 
Lo11. Principles of for electrical equipment and systems. 
Lo12. Principles of operation and performance specifications of electrical and electromechanical 
engineering systems .  
Lo13. Explain the basic electrical power system theory. 
Lo14. Merge theories and techniques for calculating short circuit, motor starting, and voltage drop in 
the projects. 
Lo15. Explain the diverse applications of electrical power equipment. 
Lo16. Explain the basic power system design concepts for underground, cable tray, grounding, and 
lighting systems. 
Lo17. define the Basics of low voltage power systems. 
Lo18. identify the principles of performing electrical system calculations, including load flow, 
earthling, and equipment sizing. 

b. Psychomotor Domains (LOs):  
Lo19. Solve complex engineering problems and solve problems in the field of electrical and electrical 
power engineering. 
Lo20. Apply engineering fundamentals, basic science and mathematics. 
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Lo21. Conduct and develop appropriate experimentation. 
Lo22. Apply engineering design processes to produce cost-effective solutions that meet specified 
needs. 
Lo23. Use contemporary technologies, codes of practice and standards, quality guidelines, health and 
safety requirements. 
Lo24. Conduct techniques and methods of investigation as researches and reports. 
Lo25. Plan, supervise and monitor implementation of engineering projects.  
Lo26. Use contemporary tools to implement engineering design drawings, and presentations. 
Lo27. Design and develop computer programs/computer-based systems in the areas related to 
algorithms, networking, web design, cloud computing, IoT and data analytics of varying complexity. 
Lo28. knowledge to design and conduct experiments, analyze, synthesize and interpret the data 
pertaining to Communication Engineering problems and arrive at valid conclusion. 
Lo29. Utilize computer program to analyze design problems and interpret numerical data and test and 
examine components, equipment and systems of electrical and electric power generation, control, and 
distribution systems. 
Lo30. Integrate electrical, electronic, and mechanical components and equipment with transducers, 
actuators, and controllers in creatively computer-controlled systems. 
Lo31. To design, simulate and practice the techniques of hardware and software tools in Power 
systems, Power Electronics and Renewable Energy systems. 
 

c. Affective Domains (LOs): 
Lo32. Work efficiently as an individual and share in team works. 
Lo33. Communicate to convey ideas verbally, numerically, graphically, and using symbols effectively 
with a range of audiences. 
Lo34. Use creative, innovative and flexible thinking. 
Lo35. Acquire entrepreneurial and leadership skills to anticipate and respond to new situations. 
Lo36. Practice self-learning and other learning strategies. 
Lo37. Acquaint with the contemporary trends in industrial/research settings and thereby innovate 
novel solutions to existing problems. 
Lo38. Develop consciousness of professional, ethical and social responsibilities as experts in the field 
of  Communication Engineering. 
Lo39. Show accuracy while Designing experiments, as well as analyzing and interpreting 
experimental results related to electrical and electrical power systems.  
Lo40.Apply modern techniques, skills and engineering tools to electrical power engineering 
Lo41.Work professionally in multidisciplinary concepts by integrating Electrical power Engineering 
with Internet of Things, Green Energy and Smart cities concepts.  

 
Table no ( ) The relation between the competencies and the learning out comes of the program. 

no The competency 
The learning out 

comes   

Cognitive Domains  Psychomotor Domains  Affective Domains  

C1 

Identify, formulate, 
and solve complex 
engineering problems 
by applying 
engineering 
fundamentals, basic 

§ Identify, 
formulate 
complex 
engineering 
problems 

§ solve complex 
engineering 
problems 

§ apply engineering 
fundamentals, basic 
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science and 
mathematics. 

science and 
mathematics 

C2 

Develop and conduct 
appropriate 
experimentation 
and/or simulation, 
analyze and interpret 
data, assess and 
evaluate findings, and 
use statistical analyses 
and objective 
engineering judgment 
to draw conclusions. 

 

§ Develop and conduct 
appropriate 
experimentation 

§ simulation, analyze 
and interpret data 

§ use statistical 
analyses and 
objective 
engineering 
judgment to draw 
conclusions. 

 

C3 

Apply engineering 
design processes to 
produce cost-effective 
solutions that meet 
specified needs with 
consideration for 
global, cultural, social, 
economic, 
environmental, ethical 
and other aspects as 
appropriate to the 
discipline and within 
the principles and 
contexts of sustainable 
design and 
development. 

§ Consider global, 
cultural, social, 
economic, 
environmental, 
ethical and other 
aspects as 
appropriate to 
the discipline 

§ Detect the 
principles and 
contexts of 
sustainable 
design and 
development. 

§ Apply engineering 
design processes to 
produce cost-
effective solutions 
that meet specified 
needs with 
consideration for 
global, cultural, 
social, economic, 
environmental, 
ethical and other 
aspects as 
appropriate to the 
discipline 

 

C4 

Utilize contemporary 
technologies, codes of 
practice and standards, 
quality guidelines, 
health and safety 
requirements, 
environmental issues 
and risk management 
principles. 

§ identify 
contemporary 
technologies, 
codes of practice 
and standards, 
quality guidelines, 
health and safety 
requirements, 
environmental 
issues and risk 
management 
principles. 

§ Utilize 
contemporary 
technologies, codes 
of practice and 
standards, quality 
guidelines, health 
and safety 
requirements, 
environmental 
issues and risk 
management 
principles. 

 

C5 

Practice research 
techniques and 
methods of 
investigation as an 
inherent part of 
learning. 

 

§ Practice research 
techniques and 
methods of 
investigation 

 

C6 
Plan, supervise and 
monitor 
implementation of 

§ Identify 
consideration of 

§ Plan engineering 
projects  
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engineering projects, 
taking into 
consideration other 
trades requirements. 

other trades 
requirements. 

§ monitor 
implementation of 
engineering 
projects  

C7 

Function efficiently as 
an individual and as a 
member of multi-
disciplinary and 
multicultural teams. 

  

• Work efficiently as 
an individual and as 
a member of multi-
disciplinary and 
multicultural teams. 

C8 

Communicate 
effectively – 
graphically, verbally 
and in writing – with a 
range of audiences 
using contemporary 
tools. 

  

§ Communicate to 
convey ideas 
verbally, 
numerically, 
graphically, and 
using symbols 
effectively 

C9 

Use creative, 
innovative and flexible 
thinking and acquire 
entrepreneurial and 
leadership skills to 
anticipate and respond 
to new situations. 

§ Use creative, 
innovative and 
flexible thinking 

 

§ Manage effectively 
tasks, time, and 
resources. 

§ acquire 
entrepreneurial and 
leadership skills to 
anticipate and 
respond to new 
situations. 

C10 

Acquire and apply 
new knowledge; and 
practice self, lifelong 
and other learning 
strategies. 

  

§ Maintain 
engagement in self-
directed learning and 
life-long education. 

CR1 

Select, model and 
analyze electrical 
power systems 
applicable to the 
specific discipline by 
applying the concepts 
of generation, 
transmission and 
distribution of 
electrical power 
systems 

§ The concepts of 
generation, 
transmission, and 
distribution of 
electrical power 
systems 

§ Select, model 
and analyze 
electrical power 
systems 
applicable to the 
specific 
discipline by 
applying the 
concepts of 
generation, 
transmission 
and distribution 
of electrical 
power systems  

 

CR2 

Design, model and 
analyze an 
electrical/electronic/di
gital system or 
component for a 
specific application; 

 

§ Design, model and 
analyze an 
electrical/electroni
c/digital system or 
component for a 
specific 
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and identify the tools 
required to optimize 
this design. 

application; and 
identify the tools 
required to 
optimize this 
design. 

CR3 

Design and implement 
elements, modules, 
sub-systems, or 
systems in 
electrical/electronic/di
gital engineering using 
technological and 
professional tools. 

 

§ Design and 
implement 
elements, modules, 
sub-systems, or 
systems in 
electrical/electroni
c/digital 
engineering using 
technological and 
professional tools. 

 

CR4 

Estimate and measure 
the performance of an 
electrical/electronic/di
gital system and 
circuit under specific 
input excitation and 
evaluate its suitability 
for a specific 
application. 

 

§ Estimate and 
measure the 
performance of an 
electrical/electroni
c/digital system 
and circuit under 
specific input 
excitation 

§ Evaluate its 
suitability for a 
specific 
application. 

CR5 

Adopt suitable 
national and 
international standards 
and codes to design, 
build, operate, inspect, 
and maintain 
electrical/electronic/di
gital equipment, 
systems and services. 

 

§ Design, build, 
operate, inspect, and 
maintain 
electrical/electronic/
digital equipment, 
systems and services 

§ Adopt suitable 
national and 
international 
standards and 
codes 

CS1 

Design and analyze 
the construction of 
systems to generate, 
transmit, control and 
distribute systems. 

§ The 
construction 
of systems to 
generate, 
transmit, 
control and 
distribution 
systems. 

§ Design and analyze 
the construction of 
systems to generate, 
transmit, control and 
distribution systems. 

 

CS2 

Design, develop and 
analyze through 
simulations for heavy 
equipment (generators, 
motors, transmission 
lines, and distributing 
systems to interpret 
experimental results. 

 

§ Design, develop and 
make analysis 
through simulations 
for heavy equipment 
(generators, motors, 
transmission lines, 
and distributing 
systems to interpret 
experimental results. 
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CS3 

Identify problems and 
formulate engineering 
solutions to manage 
the engineering 
activity during the 
diverse phases of 
electric power 
generation, 
transmission, control, 
and distribution 
systems. 

 

§ Formulate 
engineering 
solutions to 
manage the 
engineering 
activity during 
the diverse 
phases of 
electric power 
generation, 

§ Identify 
problems and 
formulate 
engineering 
solutions to 
manage the 
engineering 
activity during 
the diverse 
phases of 
electric power 
generation, 

CS4 

Test and examine 
components and 
equipment to prepare 
and review simple 
sketches, 
specifications, and 
data sheets for electric 
power components of 
generation, 
transmission, control, 
and distribution 
systems. 

 

§ Test and examine 
components and 
equipment to prepare 
and  

§ Review simple 
sketches, 
specifications, 
and data sheets 
for electric 
power 
components of 
generation, 
transmission, 
control, and 
distribution 
systems. 

CS5 

Apply modern 
techniques, skills, and 
engineering tools 
while performing the 
development load 
lists, low voltage 
power systems, design 
reviews, and checks 
for electric power 
generation and 
distribution systems. 

 

§ Performing the 
development load 
lists, low voltage 
power systems, 
design reviews, and 
checks for electric 
power generation 
and distribution 
systems 

§ Apply modern 
techniques, 
skills, and 
engineering 
tools 

CS6 

Supplier 
documentation for 
compliance with 
specifications for 
electric power 
components of 
generation, 
transmission, control, 
and distribution 
systems. 

 

§ Supplier 
documentation for 
compliance with 
specifications for 
electric power 
components of 
generation, 
transmission, 
control, and 
distribution systems. 

§ Supplier 
documentation 
for compliance 
with 
specifications 
for electric 
power 
components of 
generation, 
transmission, 
control, and 
distribution 
systems. 

CS7 
Integrate electrical, 
electronic, and 
mechanical 

 
§ Integrate electrical, 

electronic, and 
mechanical 
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components and 
equipment with 
transducers, actuators, 
and controllers in 
creatively computer-
controlled systems. 

components and 
equipment with 
transducers, 
actuators, and 
controllers in 
creatively computer-
controlled systems. 

  

 

 

9.  Duration of the program :  

The duration of study to obtain a bachelor’s degree is five academic years, starting with a general preparatory 
school year for all students, and the specialization after that is according to the student’s desire, inclinations 
and readiness, and is determined by the capacity of the departments. The study begins and ends in each 
semester by a decision of the Supreme Council of Universities. 

10.  Program structure 
 
The student has to pass 1٧٩ credit hours to fulfill the program as 17٠ hrs. represent obligatory courses and 9 
credit hours are for optional (elective) courses, as shown in table (5). 

Table (5) identification of the credit hours of the program  

 
Total hours / unit 

17٩ hour/ unit 
170 hour / unit 
٩   hour / unit 

Lecture 117 hours 
Tutorial 86 hours 

Lab 66 hours 
The program is divided into (5 ) subject areas as shown in table (6) 

Table (6) the subject area of the program  

Courses Total hour percentage 
Institution General 
requirements 

76 43.42 % 

Electrical Core 
Requirements 

9٤ 51.52 % 

Engineering Elective 
Requirements 

9 5.14 % 

 

11.  Program levels / courses 

Totally credit hour 17٩ hour divided as levels as follows:  
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• Level one : 34 unit 
• Level two : 36 unit 
• Level three : 37 unit 
• Level four : 36 unit  
• Level five : 36 unit  divided as ( 27 unit mandatory + 9 unit elective ) 

 

 

 

 

The courses corresponding to the levels:  

R
eq

. 
L

ev
el

 

No
. 

Code Course C.H 
Weekly number of hours 

Level Semester Lectur
e 

Exerci
se 

Practi
cal 

In
st

itu
te

 R
eq

.
 

1 BASE303 
Engineering 
economics 3 2 2 0 Fourth First (Fall) 

2 BASE307 Contracts, Bids& 
Liabilities 

2 2 2 0 Fifth First (Fall) 

3 BASE308 Seminar 0 0 
0 

0 Fifth 
Second 
(Spring) 

4 BASE309 Human Rights 0 0 0 0 Fourth Second 
(Spring) 

In
st

itu
te

 R
eq

. 
(o

pt
io

na
l 1

-6
 h

rs
.)  

 
O

pt
io

na
l 1

- 6
 

5 BASE102 
Development of 
personal skills 3 2 

2 
0 Fourth 

Second 
(Spring) 

6 BASE302 Art of etiquette 
and protocol 

3 2 2 0 Fourth Second 
(Spring) 

7 BASE401 
Communication 

skills 3 2 
2 

0 Fifth 
Second 
(Spring) 

8 BASE404 Negotiation skills 3 2 2 0 Fifth Second 
(Spring) 

In
st

itu
te

 r
eq

. (
op

tio
na

l 2
 - 6

 h
rs

.) 9 BASE109 

Project 
management 
organization 
development 

3 2 

2 

0 Second Second 
(Spring) 

10 BASE201 
Principles of 

business 
administration 

3 2 
2 

0 Second Second 
(Spring) 

11 BASE202 
Principles of 

public relation 3 2 
2 

0 Second 
Second 
(Spring) 

12 BASE203 Production 
management 

3 2 2 0 Second Second 
(Spring) 

13 BASE206 
Society and 

individual science 3 2 
2 

0 Second 
Second 
(Spring) 

14 BASE207 Fundamental of 
management 

3 2 2 0 Fourth Second 
(Spring) 
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15 BASE301 

Principles of 
financial and 
management 
accounting 

3 2 

2 

0 Fourth 
Second 
(Spring) 

16 BASE305 
Principles of 

organizational 
behavior 

3 2 
2 

0 Fourth Second 
(Spring) 

17 BASE305 Research 
methods 3 2 2 0 Fourth Second 

(Spring) 

18 BASE402 Feasibility studies 3 2 
2 

0 Fourth 
Second 
(Spring) 

 

 

R
eq

. L
ev

el
 

N
o. 

Code Course C.
H 

Weekly number of 
hours Level Semester Lect

ure 
Exerci

se 
Practi

cal 

B
as

ic
 sc

ie
nc

e 
re

q.
 (M

at
h)

 

19 MATH 101 Calculus 1 3 2 2 0 First First (Fall) 

20 MATH 102 Calculus 2 3 2 2 0 First 
Second 
(Spring) 

21 MATH 201 Calculus 3 3 2 2 0 Second First (Fall) 

22 
MATH 202 Differential 

Equations 
3 2 2 0 Second Second 

(Spring) 

23 MATH 301 Probability and 
statistics 3 2 2 0 Second First (Fall) 

24 MATH 302 Linear Algebra and 
Matrices 

3 2 2 0 Third Second 
(Spring) 

B
as

ic
 sc

ie
nc

e 
re

q.
 (P

hy
si

cs
)

 

25 PHYS101 Classical mechanical, 
sound, heat 3 2 2 0 First First (Fall) 

26 PHYS111 General physics 
laboratory (1) 

1 0 0 3 First First (Fall) 

27 PHYS102 Electricity and 
magnetism 3 2 2 0 First Second 

(Spring) 

28 PHYS112 General   physics 
laboratory (2) 

1 0 0 3 First Second 
(Spring) 

29 PHYS301 
Waves, Optics & 
Atomic Physics 

3 2 2 0 Second Second 
(Spring) 

30 PHYS 311 Optics Lab 1 - - 3 Second 
Second 
(Spring) 

B
as

ic
 

sc
ie

nc
e 

re
q.

 
(C

he
m

s.
)  

(c
he

m
is

t
ry

)
 

31 CHEM 101 General chemistry 1 
for egineers 

3 2 2 0 First First (Fall) 

32 CHEM 111 General chemistry lab 1 0 0 3 First First (Fall) 

B
as

ic
 

sc
ie

nc
e 

re
q.

 
(C

he
m

s
.) 

(c
he

m
is

tr
y)

 

33 CECE 101 
Fundamental to 

computer 
programming 

3 2 2 3 First Second 
(Spring) 

B
a si
c 

sc
i

en ce
 

re q.
 

(E ng lis h)
 

co re
) 

34 ENGL 101 Elementary English 3 2 2 0 First Second 
(Spring) 
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35 ENGL 102 Lower intermediate 
English 3 2 2 0 Second First (Fall) 

36 ENGL 201 intermediate English 3 2 2 0 These courses aim to 
develop the student's 
skills in the English 
language and are based 
on his/her desire and are 
not included in the 
number of credit hours 
required 

37 ENGL 202 Upper intermediate 
English 

3 2 2 0 

38 ENGL 301 Advanced English 3 2 2 0 

39 ENGL 302 Research writing and 
corresponds 1 1 0 0 

E
ng

in
ee

ri
ng

 c
or

e 
re

q.
 

40 ENGR 101 Introduction to 
engineering 

1 1 0 0 First First (Fall) 

41 ENGR 105 
Production 
engineering 1 1 0 0 First 

Second 
(Spring) 

42 ENGR 102 Engineering Drawing 
and projection 

2 2 0 0 First First (Fall) 

43 ENGR 103 
Engineering 
mechanics 1 3 2 2 0 First First (Fall) 

44 ENGR 104 Engineering 
mechanics 2 3 2 2 0 First Second 

(Spring) 

45 ENGR 203 
Strength and testing 

of materials 3 2 2 0 Second First (Fall) 

46 
ENGR 302 General Mechanical 

Engineering- Applied 
Thermodynamics 

3 
2 2 0 

Fourth Second 
(Spring) 

 

 These selective courses in institute requirement, Basic science requirement (English) are most popular 
among students; as they are essential in the labor market. 

 These selective courses in institute requirement, Basic science requirement (English) are opened at the 
request of the students. 
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R
eq

. L
ev

el
 

No. Code Course C.
H 

Weekly number of 
hours 

Level Semester Lectur
e 

Exerci
se 

Pra
ctic
al 

E
le

ct
ri

ca
l E

ng
in

ee
ri

ng
 c

or
e 

re
q

 

47 CECE102 
Fundamentals of 

Structured 
Programming 

3 2 - 2 
Second First (Fall) 

48 CECE201 Digital logic design 
I 

3 2 2 - Second First (Fall) 

49 CECE202 Electric circuits I 3 2 2 - Second First (Fall) 

50 CECE203 Electric circuits II 3 2 2 - Second Second (Spring) 

51 
CECE204 Computer 

organization  3 2 - 3 
Third First (Fall) 

52 CECE209  Digital logic 
design II 3 2 ٢ - Second Second (Spring) 

53 CECE211  Digital logic lab  1 - - 3 Second Second (Spring) 
54 CECE213 Electric circuits lab  1 - - 3 Second Second (Spring) 
55 CECE301 Electronics I 3 2 - 3 Third First (Fall) 
56 CECE302 Electronics II 3 2 - 3 Third Second (Spring) 
57 CECE303 Signals and systems 3 2 2 - Third First (Fall) 

58 CECE305 Automatic control  3 2 2 - Third 
Second (Spring) 

59 CECE306 
Electromagnetic 

theory  3 2 - 3 Third Second (Spring) 

60 CECE312 Electronics lab 1 - - 3 Third Second (Spring) 

61 CECE330 
Electrical and 

electronic 
measurements  

1 
2 2 - 

Third 
First (Fall) 

62 CECE313 Measurements& 
instrumentation lab  

1 - - 3 Third First (Fall) 

63 CECE315 Automatic Control 
lab  1 - - 3 Third Second (Spring) 
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64 CECE325 Fundamentals of 
communication I ٣ 2 2 - Third Second (Spring) 

65 CECE326 Communication lab  1 - - 3 Third Second (Spring) 
 

 

 

 

 

 

 

R
eq

. 
L

ev
el

 

N
o. Code Course 

C.
H 

Weekly number of hours 
Level Semester Lectur

e 
Exerci

se 
Practi

cal 

E
le

ct
ri

ca
l P

ow
er

 E
ng

in
ee

ri
ng

 c
or

e 
re

q
 

66 CECE431 Digital control  ٣ 2 2 - Fourth First (Fall) 

67 CECE489 Professional 
Training  1 - - - Fifth First (Fall) 

68 CECE490 Senior project I  1  - 3 Fifth First (Fall) 

69 CECE491 Senior project II  2 1 - 3 Fifth Second 
(Spring) 

70 CECE309 Electrical Energy 
Conversions  

٣ 2 2 - Fourth First (Fall) 

71 CECE317 Electric Machine  ٣ 2 2 ٢ Fourth First (Fall) 

72 CECE318 Electric Machine II ٣ 2 2 ٢ 
Fourth Second 

(Spring) 

73 CECE319 Power Electronics I  ٣ 2 2 ٢ Fourth Second 
(Spring) 

74 CECE320 
Power Electronics 

II  ٣ 2 2 ٢ 
Fourth First (Fall) 

75 CECE322  Power System 
Analysis  ٣ 2 2 ٢ Fourth Second 

(Spring) 

76 CECE323 
Power System 

Analysis II 
٣ 2 2 ٢ Fifth 

First (Fall) 

77 CECE428  Power System 
Protection  

٣ 2 2 ٢ Fifth Second 
(Spring) 

78 CECE430 
Transmission 

&Distribution of 
Electrical Energy  

٣ 2 2 - Fourth 
Second 
(Spring) 

79 CECE436 Electric Machine III ٣ 2 2 ٢ Fifth First (Fall) 

80 CECE437 Electric Machine IV ٣ 2 2 ٢ Fifth Second 
(Spring) 
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81 CECE439 
Protection & 
switchgear in 

electrical power  
٣ 2 2 - Fifth 

First (Fall) 

82 CECE494 High Voltage 
Engineering  

٣ 2 2 - Fifth First (Fall) 

83 CECE496 
High Voltage 

Engineering lab  
1 - - 3 Fifth 

First (Fall) 

 

 

 

 

 

 

R
eq

. 
L

ev
el

 

N
o. Code Course C.

H 

Weekly number of hours 
Level Semester Lectur

e 
Exerci

se 
Practi

cal 

Se
le

ct
iv

e 
co

ur
se

 o
f E

le
ct

ri
ca

l P
ow

er
 E

ng
in

ee
ri

ng
 c

or
e 

re
q

 

84 
CECE324 Special Electrical 

Machines  
3 2 2 2 Fifth Second 

(Spring) 

85 
CECE327 Utilization of 

Electrical Energy  
3 2 2 2 Fifth Second 

(Spring) 

86 
CECE410 Fundamentals of 

Distributed System  
3 2 2 2 Fifth Second 

(Spring) 

87 CECE424 Control System  3 2 2 2 Fifth Second 
(Spring) 

88 CECE425 Non _linear Control 3 2 2 2 Fifth Second 
(Spring) 

89 
CECE427 Power System 

Operation 
3 2 2 2 Fifth Second 

(Spring) 

90 
CECE429 Electric Power 

Distribution 
3 2 2 2 Fifth Second 

(Spring) 

91 
CECE446 Planning of 

Electrical Networks  
3 2 2 2 Fifth Second 

(Spring) 

92 
CECE455 Selected topics of 

Electrical Power 
Engineering 

3 2 2 2 Fifth Second 
(Spring) 

93 
CECE492 Electrical Machine 

Theory  
3 2 2 2 Fifth Second 

(Spring) 

94 CECE495 Feedback Control  3 2 2 2 Fifth Second 
(Spring) 
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 The Elective courses in Electrical power engineering program are most popular among students; as 
they are essential in the labor market. 

 These elective courses in Electrical power engineering program are opened at the request of the 
students and are in the fifth level 

 

 

 

 

 

 

 

 

 
12. the contribution between the courses and the competences of the alumni 

Each course of the program contributes from  (1 ) to (7 ) of the competencies of the graduate 
according to the nature of the course, as shown in matrix (2)  
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٣٠
 

  

M
atrix no (2) the contribution betw

een the C
om

petences of the graduate and
  the courses of the program

/ the action plan 

requirement Levels 

N0 
C

ode 
C

ourse 
C

.
H

 

Contact hrs.,  

C
om

petences of the graduate (N
A

R
S2018) for E

lectrical P
ow

er E
ngineering 

P
rogram

 

Sub-Specialized com
petencies (A

R
S) 

of the electrical pow
er engineering 

for the program
 

N
o

 of 
c 

A
ctio
n 

plan 
G

E
N

E
R

A
L

 
SP

E
C

IF
IC

 
Sub-Specialized 

C1 
C2 

C3 
C4 

C5 
C6 

C7 
C8 

C9 
C10 

CR1 
CR2 

CR3 
CR4 

CR5 
CS1 

CS2 
CS3 

CS4 
CS5 

CS6 
CS7 

Institute requirements  

١ 
BA

SE3
03 

Engineering 
econom

ics 
٣ 

  
  

١ 
١ 

  
  

١ 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
٣ 

  

٢ 
BA

SE3
07 

Contracts, 
Bids&

 
Liabilities 

٢ 
  

١ 
  

١ 
١ 

  
١ 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

٤ 
  

٣ 
BA

SE3
08 

Sem
inar 

٠ 
  

  
  

  
  

١ 
  

١ 
١ 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

٣ 
  

٤ 
BA

SE3
09 

H
um

an Rights 
٠ 

  
١ 

  
  

١ 
١ 

  
١ 

  
  

١ 
  

  
  

  
  

  
  

  
  

  
  

  
٥ 

  

Institut
e 

require
ments) 
optiona

l 1 -6 
hrs .(  

٥ 
BA

SE1
02 

D
evelopm

ent 
of personal 

skills 
٣ 

  
  

  
  

  
  

  
١ 

١ 
  

١ 
  

  
  

  
  

  
  

  
  

  
  

  
٣ 
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٣١
 

 

٦ 
BA

SE3
02 

A
rt of 

etiquette and 
protocol 

٣ 
  

  
  

  
  

  
  

١ 
١ 

  
١ 

  
  

  
  

  
  

  
  

  
  

  
  

٣ 
  

٧ 
BA

SE4
01 

Com
m

unicati
on skills 

٣ 
  

  
  

  
  

  
  

١ 
١ 

  
١ 

  
  

  
  

  
  

  
  

  
  

  
  

٣ 
  

٨ 
BA

SE4
04 

N
egotiation 

skills 
٣ 

  
  

  
  

  
  

  
١ 

١ 
  

١ 
  

  
  

  
  

  
  

  
  

  
  

  
٣ 

  

Institute requirements) optional 2 -6 hrs .(  

٩ 
BA

SE1
09 

Project 
m

anagem
ent 

organization 
developm

ent 

٣ 
  

  
١ 

١ 
١ 

  
١ 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

٤ 
  

١٠ 
BA

SE2
01 

Principles of 
business 

adm
inistration 

٣ 
  

١ 
١ 

  
  

١ 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

٣ 
  

١١ 
BA

SE2
02 

Principles of 
public relation 

٣ 
  

١ 
  

  
  

  
  

١ 
١ 

١ 
  

  
  

  
  

  
  

  
  

  
  

  
  

٤ 
  

١٢ 
BA

SE2
03 

Production 
m

anagem
ent 

٣ 
  

١ 
١ 

  
١ 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

٣ 
  

١٣ 
BA

SE2
06 

Society and 
individual 

science 
٣ 

  
١ 

  
  

  
١ 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
٢ 

  

١٤ 
BA

SE2
07 

Fundam
ental 

of 
m

anagem
ent 

٣ 
  

١ 
١ 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

٢ 
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٣٢
 

 

١٥ 
BA

SE3
01 

Principles of 
financial and 
m

anagem
ent 

accounting 

٣ 
  

١ 
١ 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

٢ 
  

١٦ 
BA

SE3
05 

Principles of 
organizational 

behavior 
٣ 

  
١ 

  
  

  
١ 

  
  

١ 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
٣ 

  

١٧ 
BA

SE3
05 

Research 
m

ethods 
٣ 

  
  

  
  

  
١ 

  
١ 

١ 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
٣ 

  

١٨ 
BA

SE4
02 

Feasibility 
studies 

٣ 
  

١ 
١ 

١ 
  

١ 
  

  
  

١ 
  

  
  

  
  

  
  

  
  

  
  

  
  

٥ 
  

Basic science requirements (Math) 

١٩ 
M

A
TH

 
101 

Calculus 1 
٣ 

  
١ 

١ 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
٢ 

  

٢٠ 
M

A
TH

 
102 

Calculus 2 
٣ 

  
١ 

١ 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
٢ 

  

٢١ 
M

A
TH

 
201 

Calculus 3 
٣ 

  
١ 

١ 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
٢ 

  

٢٢ 
M

A
TH

 
202 

D
ifferential 

Equations 
٣ 

  
١ 

١ 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
٢ 

  

٢٣ 
M

A
TH

 
301 

Probability 
and statistics 

٣ 
  

١ 
١ 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

٢ 
  

٢٤ 
M

A
TH

 
302 

Linear 
A

lgebra and 
M

atrices 
٣ 

  
١ 

١ 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
٢ 
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٣٣
 

 

Basic science requirements (physics) 

٢٥ 
PH

Y
S1

01 

Classical 
m

echanical, 
sound, heat 

٣ 
  

١ 
  

  
  

١ 
  

  
  

  
١ 

  
  

  
  

  
  

  
  

  
  

  
  

٣ 
  

٢٦ 
PH

Y
S1

11 

G
eneral   

physics 
laboratory 1 

١ 
  

  
١ 

  
١ 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

٢ 
  

٢٧ 
PH

Y
S1

02 
Electricity and 

m
agnetism

 
٣ 

  
١ 

  
  

  
١ 

  
  

  
  

١ 
  

  
  

  
  

  
  

  
  

  
  

  
٣ 

  

٢٨ 
PH

Y
S1

12 

G
eneral   

physics 
laboratory 2 

١ 
  

  
١ 

  
١ 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

٢ 
  

٢٩ 
PH

Y
S3

01 

W
aves, O

ptics 
&

 A
tom

ic 
Physics 

٣ 
  

  
١ 

  
١ 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

٢ 
  

٣٠ 
PH

Y
S 

311 
O

ptics Lab 
١  

  
  

١ 
  

١ 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
٢ 

  

Basic science 
requirements 
(chemistry) 

٣١ 
CH

EM
 

101 

G
eneral 

chem
istry 1 

for engineers 
٣ 

  
١ 

  
  

  
١ 

  
  

  
  

١ 
  

  
  

  
  

  
  

  
  

  
  

  
٣ 

  

٣٢ 
CH

EM
 

111 
G

eneral 
chem

istry lab 
١ 

  
  

١ 
  

١ 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
٢ 
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٣٤
 

 

Basic science 
(computer) ٣٣ 

CECE 
101 

Fundam
ental 

to com
puter 

program
m

ing 
٣ 

  
١ 

  
  

١ 
  

  
١ 

١ 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
٤ 

  

Basic science requirements (English core) 

٣٤ 
EN

G
L 

101 
Elem

entary 
English 

 ٣ 
  

  
  

  
  

  
  

١ 
١ 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

٢ 
  

٣٥ 
EN

G
L 

102 

Low
er 

interm
ediate  

English 

٣ 
  

  
  

  
  

  
  

١ 
١ 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

٢ 
  

٣٦ 
EN

G
L 

201 
interm

ediate  
English 

٣ 
  

  
  

  
  

  
  

١ 
١ 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

٢ 
  

٣٧ 
EN

G
L 

202 

 U
pper 

interm
ediate  

English 

٣ 
  

  
  

  
  

  
  

١ 
١ 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

٢ 
  

٣٨ 
EN

G
L 

301 
A

dvanced  
English 

٣ 
  

  
  

  
  

  
  

١ 
١ 

  
١ 

  
  

  
  

  
  

  
  

  
  

  
  

٣ 
  

٣٩ 
EN

G
L 

302 

Research 
w

riting and 
corresponds 

١  
  

  
  

  
  

١ 
  

١ 
١ 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

٣ 
  

Engineering 
core 

requirement
s 

٤٠ 
EN

G
R 

101 
Introduction 

to engineering 
١ 

  
١ 

  
  

١ 
١ 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
٣ 

  

٤١ 
EN

G
R 

105 
Production 
engineering 

١ 
  

١ 
  

  
١ 

  
  

١ 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

٣ 
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٣٥
 

 

٤٢ 
EN

G
R 

102 

Engineering 
D

raw
ing and 

projection 
٣ 

  
١ 

  
  

١ 
  

  
  

١ 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
٣ 

  

٤٣ 
EN

G
R 

103 
Engineering 
m

echanics 1 
٣ 

  
١ 

١ 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
٢ 

  

٤٤ 
EN

G
R 

104 
Engineering 
m

echanics 2 
٣ 

  
١ 

١ 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
٢ 

  

٤٥ 
EN

G
R 

203 

Strength and 
testing of 
m

aterials 
٣ 

  
١ 

١ 
  

  
١ 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
٣ 

  

٤٦ 
EN

G
R 

302 

G
eneral 

M
echanical 

Engineering- 
A

pplied 
Therm

odynam
ics 

٣ 
  

١ 
١ 

  
  

١ 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

٣ 
  

Electrical Engineering core 
requirement ٤٧ 

CECE10
1 

Fundam
ental 

of 
Program

m
ing 

3 
  

  
  

  
  

  
  

  
  

  
  

  
١ 

١ 
  

  
  

  
  

  
  

  
  

٢ 
  

٤٨ 
CECE20

1 
D

igital Logic 
D

esign I  
3 

  
  

  
  

  
  

  
  

  
  

  
  

١ 
١ 

  
١ 

  
  

  
  

  
  

  
٢ 

  

٤٩ 
CECE2

04 
Com

puter 
O

rganization 
3 

  
  

  
  

  
  

  
  

  
  

  
  

١ 
١ 

  
  

  
  

  
  

  
  

  
٢ 

  

٥٠ 
CECE2

02 
Electric 

Circuits I   
3 

  
  

  
  

  
  

  
  

  
  

  
  

١ 
١ 

١ 
١ 

  
  

  
  

  
  

  
٣ 
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٣٦
 

 

٥١ 

  
CECE2

0٣ 

Electric 
Circuits 

II
   

   
   

   
  

 
٣ 

  
  

  
  

  
  

  
  

  
  

  
  

١ 
١ 

١ 
١ 

  
  

  
  

  
  

  
٣ 

  

٥٢ 
CECE2

13 
Electric 

Circuits lab 
1 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
١ 

  
  

  
  

  
  

  
١ 

  

٥٣ 
CECE2

09  
D

igital Logic 
D

esign II 
3 

  
  

  
  

  
  

  
  

  
  

  
  

١ 
١ 

١ 
١ 

  
  

  
  

  
  

  
٣ 

  

٥٤ 
CECE2

11 
D

igital Logic 
lab 2 

1 
  

  
  

  
  

  
  

  
  

  
  

  
  

١ 
١ 

١ 
  

  
  

  
  

  
  

٢ 
  

٥٥ 
CECE3

30  

Electrical and 
Electronic 
m

easurem
ent 

3 
  

  
  

  
  

  
  

  
  

  
  

  
١ 

١ 
١ 

١ 
  

  
  

  
  

  
  

٣ 
  

٥٦ 
CECE3

13  

M
easurem

ents 
and 
Instrum

ents 
lab 

1 
  

  
  

  
  

  
  

  
  

  
  

  
١ 

١ 
١ 

١ 
  

  
  

  
  

  
  

  
  

٥٧ 
CECE3

01 
Electronics I            

3 
  

  
  

  
  

  
  

  
  

  
  

١ 
١ 

١ 
  

١ 
  

  
  

  
  

  
  

٣ 
  

٥٨ 
CECE3

03 
Signals and 

System
s 

3 
  

  
  

  
  

  
  

  
  

  
  

١ 
١ 

  
  

  
  

  
  

  
  

  
  

٢ 
  

٥٩ 
CECE3

12 
Electronic lab 

II 
1 

  
  

  
  

  
  

  
  

  
  

  
١ 

١ 
١ 

  
١ 

  
  

  
  

  
  

  
٣ 
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٣٧
 

 

٦٠ 
CECE3

06 
Electrom

agnet
ic Theory  

3 
  

  
  

  
  

  
  

  
  

  
  

  
١ 

١ 
  

  
  

  
  

  
  

  
  

٢ 
  

٦١ 
CECE3

05 
A

utom
atic 

Control             3 
  

  
  

  
  

  
  

  
  

  
  

١ 
١ 

  
  

  
  

  
  

  
  

  
  

٢ 
  

٦٢ 
CECE3

15 
A

utom
atic 

Control lab            1 
  

  
  

  
  

  
  

  
  

  
  

  
١ 

  
  

  
  

  
  

  
  

  
  

١ 
  

٦٣ 
CECE3

02 
Electronics II       3 

  
  

  
  

  
  

  
  

  
  

  
١ 

١ 
١ 

  
١ 

  
  

  
  

  
  

  
٣ 

  

٦٤ 
CECE3

25 

Fundam
entals 

of 
Com

m
unicati

on  

3 
  

  
  

  
  

  
  

  
  

  
  

  
١ 

١ 
  

  
  

  
  

  
  

  
  

٢ 
  

٦٥ 
CECE3

26 
Com

m
unicati

on lab  
1 

  
  

  
  

  
  

  
  

  
  

  
  

١ 
١ 

  
  

  
  

  
  

  
  

  
٢ 

  

Electrical Power 
Engineering core 

requirement 

٦٦ 
CECE3

17 
Electric 

M
achine I    

٣ 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

١ 
  

  
  

  
  

١ 
  

٦٧ 
CECE43

1 
D

igital 
Control 

٣ 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
١ 

  
  

  
  

  
  

١ 
  

٦٨ 
CECE3

19 
Pow

er 
Electronics I   

3 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
١ 

  
١ 

  
  

  
  

٢ 
  

٦٩ 

   
CECE32

0 
Power 

Electronics II 
٣ 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

١ 
  

١ 
  

  
  

  
٢ 
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٣٨
 

 

٧٠ 
CECE32

2 
Power System 

Analysis I 
٣ 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

١ 
١ 

  
  

١ 
  

  
٣ 

  

٧١ 
CECE4

89 
Professional 

Training 
3 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

١ 
١ 

  
١ 

١ 
  

  
٤ 

  

٧٢ 
CECE43

0  

Transmission & 
Distribution of 

Electrical 
Energy 

٣ 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
١ 

١ 
١ 

  
  

١ 
١ 

٥ 
  

٧٣ 
CECE31

8 
Electric 

Machine II        
3 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
١ 

١ 
  

  
  

  
٢ 

  

٧٤ 
CECE32

7 
Electrical 
Energy 

conversion 
3 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
١ 

  
١ 

  
٢ 

  

٧٥ 
CECE49

0 
Senior project I           1 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
١ 

١ 
  

١ 
١ 

  
٤ 

  

٧٦ 
CECE32

3 
Power System 

Analysis II 
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13. Teaching and learning methods included in the program:   
  

§ On line / face to face lectures 
§ Tutorials: sheets/ sketches 
§ Projects 
§ Problem solving 
§ Brain storming 
§ Practical: lab 
§ Discovering 
§ Site visit 
§ Reports/ researches 
§ Cooperative work 
§ Presentation 
§ Discussion 
§ Modeling 

All the teaching and learning methods used in the program related to the teaching and learning strategy approved 
for the program in the committee council in (  ) appendix no (3 ) , and these methods  are compatible with the 
competencies of the graduate as shown in matrix no (3) 
More over the program used to be developed by adding 2 hrs. as computer labs to the elective courses to push the 
student towards the global programs and tools of architecture needed in the Laboure market. 

- 14. Student Assessment Methods  
 

§ Quick Exams 
§ Mid-term exam 
§ Final Exam 
§ Exercises 
§ Projects 
§ Practical exam 
§ Oral exam 
§ Discussions 
§ Reports – Research 
§ Presentations 
§ Modeling 

 
All the assessment methods used in the program are compatible with the teaching and learning methods, and 
these methods contribute the competencies of the graduate as shown in matrix no (4)  
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Matrix no (4)  of compatibility of competencies  with assessment methods 
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C1 1 1 1 1     1 1 1 1   8 
C2 1 1 1 1               4 
C3.        1     1   1 1 4 
C4.         1 1   1 1     4 
C5           1 1 1 1     4 
C6 1 1 1 1 1       1 1   7 
C7           1 1 1 1 1   5 
C8 1 1 1 1       1 1     6 
C9       1 1 1     1     4 
C10          1   1 1 1     4 
CR1 1 1 1               1 4 
CR2  1 1 1           1   1 5 
CR3            1         1 2 
CR4           1     1    2 
CR5       1   1 1   1     4 
CS1 1 1 1           1   1 5 
CS2 1 1 1         1 1   1 6 
CS3     1          1     2 
CS4       1   1           2 
CS5       1  1     1 1   4 
CS6       1         1     2 
CS7           1           1 
Total 
no of 

compe
tencie

s 

8 8 9 9 5 9 5 8 16 5 6   
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15. Program admission:  
a. Program Entry Requirements 

The student has to Pass all of the courses shown in table below: 
2 mathematic courses 
engineering drawing course 
courses of the preparatory level 

 
b. Methods and rules for evaluating those courses enrolled in the program  

§ Rules for the evaluation of specialized practical subjects:  
Digital Logic Lab, Electric Circuits Lab, Electronics Lab Control Lab, Communication Lab, Measurements & 
Instrumentation Lab , Professional Training, Senior project I, Senior project I, High Voltage Engineering Lab. 

student work 50 degrees  
Mid-term exam 10 degrees 
Final exam  40 degrees 

 
§ Rules for the evaluation of theoretical, specialized and optional subjects 

Digital Logic Design I, Electric Circuits I, Electric Circuits II, Computer Organization, Digital Logic Design II, 
Electronics I, Electronics II, Signals and Systems, Automatic Control, Electromagnetic Theory, Fundamentals of 
Communication I , Electrical and Electronic Measurements, Digital Control, Electronic Circuits I, Electronic Circuits 
II, Electrical Energy Conversions, Electric Machine, Electric Machine II, Power Electronics I, Power Electronics II, 
Power System Analysis I, Power System Analysis II, Power System Protection, Transmission & Distribution of 
Electrical Energy,  Electrical Machines III, Electrical Machines IV, Protection & Switchgear in Electrical Power, High 
Voltage Engineering, Special Electrical Machines, Fundamentals of Distributed System, Utilization of Electrical 
Energy, Control System, Non _linear Control, Power System Operation, Electric Power Distribution, Planning of 
Electrical Networks, Selected topics of Electrical Power Engineering, Electrical Machine Theory, Feedback Control 

student work 25 degrees  
Mid-term exam 15 degrees 
Final exam  60 degrees 

 
§ Rules for the Evaluation of Humanities, Basic Sciences, English and Compulsory Engineering 

Subjects: 
Engineering Economics, Contracts, Seminar, Human Rights, Negotiation Skills, Scientific Research Methods, 
Project Feasibility Studies, Calculus 1-2, Probabilistic Applications and Statistics, Physics 1, Electrical and 
Magnetic, General Chemistry 1, Fundamentals in Computer Programming, English 1-2, Engineering Introduction, 
Production Engineering, Engineering Drawing and Projection, Statics, Dynamic, Waves, Optics & Atomic Physics. 

student work 30 degrees  
Mid-term exam 20 degrees 
Final exam  50 degrees 

 
§ Rules for the evaluation of laboratory materials: 

Lab (1) General Physics, Lab (2) General Physics, Lab (1) General Chemistry, Optics Lab. 
 
 

student work 50 degrees  
Mid-term exam 10 degrees 
Final exam  40 egrees 
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16. Program evaluation methods                                                                                                                      

Sample The way evaluator 
10% from students questionnaire form Final level students 
10% from students questionnaire form graduator 
Business owners Business owners Business owners 

Some courses of the program review report External evaluator 
  another method 

 
17. Course Contents: 

 
Core Courses (Institute Requirements) 

Code Course Name 
Credit 
Hours 

Prerequisite 

BASE 102 Development of Personal Skills ٣ - 
This course aims to develop the critical thinking of students, their negotiation skills, presentation skills, public speaking 
skills, leadership skills and self-evaluation. 

Code Course Name 
Credit 
Hours 

Prerequisite 

BASE 109 Project Management& Organization Development ٣ - 
Inter-group dynamics, organizations as systems, process of organizational development, intervention strategies, 
organizational diagnosis, team building, structural intervention, behavioral change, resistance to change, and 
implementation strategies. 

Code Course Name 
Credit 
Hours 

Prerequisite 

BASE 201 Principles of Business Administration    ٣  
Definition of management, need for management, emergence of the professional manager, the challenge of management, 
historical trends in management trends and practices, functions of the manager (planning, organizing, staffing, leading 
and controlling), management in a changing environment, social responsibility and ethical behavior. 

Code Course Name 
Credit 
Hours 

Prerequisite 

BASE 202 Principles of Public Relations ٣  
An overview of the public relations profession in the Middle East. Public-relations principles and techniques, current 
public relations problems, possible solutions. 

Code Course Name 
Credit 
Hours 

Prerequisite 

BASE 203 Production Management ٣  
Production concept and its development-motion and time study- Management of production function elements through 
system approach (Inputs operation process, outputs), feasibility studies of the industrial projects, marketing techniques, 
economical studies, plant site location and plant layout manufacturing in under developed countries. 

Code Course Name 
Credit 
Hours 

Prerequisite 

BASE 206 Society & Individual Science ٣  
Survey of psychology including methods of study and the nature of psychological phenomena. Primary sources of 
behavior, development, sensation and perception, consciousness and thought, conditioning and learning, memory and 
language. 
 

Code Course Name 
Credit 
Hours 

Prerequisite 

BASE 207 Fundamentals of Management ٣ - 
The study of the principles of Management and their application to business enterprises. Special emphasis on financial 
analysis, management of working capital, cost of capital, capital budgeting, long term financing, dividend policy and 
internal finance. 
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Code Course Name 
Credit 
Hours 

Prerequisite 

BASE 301 Principles of Financial & Managerial Accounting   ٣  

Theories and practices relating to product costing in manufacturing and service industries.  Costing Systems, job order 
costing, long term order costing, process costing by joint product costing, standard costing. 

Code Course Name 
Credit 
Hours 

Prerequisite 

BASE 302 Art of Etiquette & protocol  ٣ - 
This course is designed to educate students the art of etiquette and protocol.  It introduces them to the art of dealing with 
people in public places.  Introduction to the role of diplomatic, political and psychological influence of the behavior of 
people. 

Code Course Name 
Credit 
Hours 

Prerequisite 

BASE 303 Engineering Economics ٣ Math201 
Economic and cost concepts, the time value of money, single, multiple and series of cash flows, gradients, functional 
notation, nominal and effective interest rates, continuous compounding, rates of return. Computation and applications, 
economic feasibility of projects and worth of investments, comparison of alternatives. Replacement, deprecation and B.E. 
analysis. Introduction to risk analysis. 
Explores the economics concepts and theories of planning. Covers the bases and methods of economic analysis of 
engineering projects and the application of these principles in understanding economic activity of private and public 
engineering companies at various micro- and macroeconomic levels.  

Code Course Name 
Credit 
Hours 

Prerequisite 

BASE 305 Principles of Organization Behavior ٣ - 
The historical development of Organizational behavior, foundation of individual behavior in organizations (motivation, 
attitudes, values, perception, learning and personality), informal organizations, communication and group dynamics, 
leadership, job satisfaction conflict, organization change and development. 

Code Course Name 
Credit 
Hours 

Prerequisite 

BASE 306 Research Methods ٣  
Develops the skills to produce effective persuasive writing with a focus on organization, content, analysis of readings, 
critical thinking. Provides training in the use and integration of sources, library and online research. 

Code Course Name 
Credit 
Hours 

Prerequisite 

BASE 307 Contracts, Bids & Liabilities 2  
Contract definition, formation principles of a contract, performance or breach of contract obligations, termination of 
agreements, types of construction contracts and legal implications, specifications, legal organizational structures (agency, 
proprietorship, partnership, corporation). 

Code Course Name 
Credit 
Hours 

Prerequisite 

BASE 308 Seminar 0  
Engineering Topics conducted on a Weekly or Monthly Basis discussions with speakers from Industry and professors 
from the different Departments.  Students should at least attend one seminar every year.   
 

Code Course Name 
Credit 
Hours Prerequisite 

BASE 309 Human Rights 0  
The course aims to identify the nature and concepts of human rights, the origin, sources, types of human rights and their 
applications in the engineering field and their relationship to the ethics and duties of the profession as well as the 
international institutional framework to deal with human rights issues and mechanisms for the protection of these rights 
at the international and national levels. It also addresses the definition of non-governmental organizations working in the 
field of human rights. 
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Code Course Name 
Credit 
Hours 

Prerequisite 

BASE 401 Communication Skills ٣  
Advanced technical communication skills, with emphasis on writing strategies for technical documents, oral 
presentations, and visual aids and Ethics of the engineering proficiency with emphasis on each departmental ethical and 
professional Licensure topic. 

Code Course Name 
Credit 
Hours 

Prerequisite 

BASE 402 Feasibility Studies  ٣  
This course introduces students to the meaning, importance, and effects of feasibility study.  It also deals with the analysis 
of decision problems under uncertainty, partial information, risk and competition.  Considers the analytic hierarchy 
process outranking procedures and multi-attribute utility theory.    

Code Course Name 
Credit 
Hours 

Prerequisite 

BASE 404 Negotiation Skills  ٣ - 
Negotiation styles and processes to help students conduct and review negotiations. Workshop format integrating 
intellectual and experiential learning. Exercises, live and field examples, individual and small group reviews. 
 
English Course Description 
Students are required to take an evaluation exam and accordingly can be decided which level to be admitted. Minimum 
requirements of English courses are 6 credit hours. 

Code  Course Name 
Credit 
Hours 

Prerequisite 

ENGL 101 Elementary English    )١(  ٣ Exam- 
Develops proficiency in critical expository writing, critical reading and greater fluency in expression. Focuses on the 
writing process with an emphasis on developing the student's voice, organizing and developing ideas independently 
within the context of academic writing. Introduces library research and use of sources.  Introductory level English. 

Code Course Name 
Credit 
Hours 

Prerequisite 

ENGL 102 Elementary English    )١(  ٣ 
ENGL 101 or 

exam - 
Develops the skills to produce effective persuasive writing with a focus on organization, content, analysis of readings, 
critical thinking. Provides training in the use and integration of sources, library and online research. With Emphasis 
on the language skills.  

 
Mathematics Course Description 

Code Course Name 
Credit 
Hours Prerequisite 

Math101 Calculus I ٣ -- 
Limits of one-variable functions, continuity and differentiability. Extreme and Curve sketching. Related rates. Linear 
approximation. Differentiation of Trigonometric functions. Applications of the derivative. 

Credit Hours Prerequisite 
Credit 
Hours 

Prerequisite 

Math102 Calculus II ٣ Math101  
Definite and indefinite integrals. The fundamental theorem of calculus and applications of the definite integral. Area, arc 
length, volumes and surfaces of revolution. Differentiation and integration of Exponential, Logarithmic, Trigonometric and 
other transcendental functions. Techniques of integration. Numerical integration. Improper integrals. 

Credit Hours Prerequisite 
Credit 
Hours 

Prerequisite 

MATH 201 Calculus III ٣ Math102 
Sequences and series (including power series). Vectors and planes. Surfaces. Partial differentiation. Introduction to double 
integrals (including double integrals in polar coordinates). Multiple integrals. Parametric equations. Cylindrical and spherical 
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coordinates. Vector-valued functions, vector calculus: Green's Theorem, Gauss Theorem and Stokes' Theorem and their 
applications. Complex numbers 

Credit Hours Prerequisite 
Credit 
Hours 

Prerequisite 

MATH 202 Differential Equations ٣ Math201 
Covers mathematical formulation of ordinary differential equations, methods of solution and applications of first order and 
second order differential equations, power series solutions, solutions by Lap lace transforms and solutions of first order 
linear systems. In addition, it covers functions and limits, differentiation with applications including maxima and minima, 
related rates, approximations, theory of integration with applications including areas, volumes, lengths, moments, center of 
mass and work. The course has a computer laboratory component. 

Credit Hours Prerequisite 
Credit 
Hours 

Prerequisite 

MATH 302 Linear Algebra and Matrices ٣ Math202 
Covers systems of linear equation, algebra of matrices, linear transformations, determinants, vector spaces, inner product 
spaces, eigenvalues and eigenvectors, diagonalization and orthogonally, special matrices and applications. The use of 
computer software such as Mathcad, mathematic, or MATLAB is essential. 

Credit Hours Prerequisite Credit 
Hours Prerequisite 

MATH 301 Probability & Statistics ٣ Math 102 
The course introduces students to some important statistical concepts and techniques that are of common application in 
engineering. Covers graphical and numerical summaries of data, plotting data, probabilities of random events, random 
variables, properties of density and distribution functions, measures of location and dispersion, expected values, 
independence of random variables, scaling and adding random variables, the binomial Poisson and normal distributions, the 
central limit theorem, hypothesis testing, confidence intervals, t test, paired t test, standard errors, least squares, residuals, 
correlation, examples of regression, quality control, clustering of rare events. 
 
Physics Course Description 
 

Code Course Name 
Credit 
Hours 

Prerequisite 

PHYS 101 Classical Mechanics, Sound, Heat ٣  
PHYS 111 General Physics Laboratory I ١ - 

An introduction to classical mechanics covering vectors, applications of Newton's laws, conservation laws and forces, 
motion in a plane, circular motion, equilibrium and elasticity, rotational motion, simple harmonic motion, energy and power; 
mechanical and sound waves, temperature, heat and the first law of thermodynamics. 
Concurrent Course: General Physics Laboratory I (PHYS 111) 

Code Course Name 
Credit 
Hours 

Prerequisite 

PHYS 102 Electricity and Magnetism ٣ PHYS 101 
PHYS 112 General Physics Laboratory II ١  

Covers electricity (electric fields, including Gauss's law; electric potential; capacitors and resistors; DC circuits), magnetism 
(sources of the magnetic field, including Ampere's law; induction, including Faraday's law and Lenz's law), and alternating 
current circuits, as well as introductory material on electromagnetic waves. The laboratory includes experiments illustrating 
the principles, laws and concepts discussed in the course.  
Concurrent Course: General Physics Laboratory I (PHYS 112) 

Code Course Name 
Credit 
Hours 

Prerequisite 

PHYS301 Waves, Optics & Atomic Physics ٣ PHYS 102 
PHYS 311 Optics Lab ١  

Wave phenomena; EM waves, geometrical and physical optics; atomic physics. 
Basic experiments in physical optics with special emphasis on laser optics\ 
 
Chemistry Course Description 
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Code  Course Name 
Credit 
Hours 

Prerequisite 

CHEM 101 General Chemistry I for Engineers  )٣  )١  

CHEM 111 General Chemistry Lab  )١(  ١ 
Concurrent 

with CHEM 101 
Chemical stoichiometry; atomic structure and periodicity; an overview of chemical bonding with a discussion of models 
and theories of covalent bonding; introduction to structure and chemistry of organic compounds; elementary nuclear 
chemistry. 
Concurrent Course: General Chemistry Lab (CHEM 111) 
 
Computer Science Description 

Code  Course Name 
Credit 
Hours 

Prerequisite 

CECE 101 Fundamentals of Computer Programming  ٣ - 
Introduction to the discipline of computing. Computer systems, number systems, data representation and basic computer 
organization. Basic Math concepts, functions and propositional logic. Problem solving, abstraction, design and 
programming. Selection structures, repetition and loop statements. Modular programming. Basic testing and debugging 
of programs. Introduction to programming in C++. Professional Ethics for computer professionals. 
 
Engineering Course Description   

Code  Course Name 
Credit 
Hours 

Prerequisite 

ENGR 101 Introduction to Engineering      ١ - 
History of engineering. Engineering fields of specialization and curricula. The engineering profession: team work, 
professionalism, ethics, licensing, communication and societal obligations. Engineering support personnel and activities. 
Engineering approach to problem solving. Examples of major engineering projects. Course project. 

Code Course Name 
Credit 
Hours 

Prerequisite 

ENGR 102 Engineering Drawing & projection 2  
Introductory descriptive geometry. Orthographic and pictorial drawing. Sectional views, auxiliary views, and conventions. 
Dimensioning. Free hand sketching and both manual and computer-aided drafting. 

Code Course Name 
Credit 
Hours 

Prerequisite 

ENGR 105   Engineering Production  1  
This module is designed to provide freshmen students with an understanding of the traditional machine tools used in forming 
and machining processes: Turning, milling, grinding, drilling, boring, shaping, planning, shearing, bending, and rolling 
machines, as well as welding and casting equipment, wood working, and polymeric machines. An extensive coverage of 
health and safety into workshop practice, focusing on hazards control, safety precautions, and industrial hygiene, to develop 
a responsible awareness of hazards. 

Code Course Name 
Credit 
Hours 

Prerequisite 

ENGR 103 Engineering Mechanics I (Static) 3 -- 
Fundamentals of mechanics. Equilibrium of practices, forces in space, equivalent systems, equilibrium of rigid bodies, 
distributed forces, center of gravity, internal actions, analysis of simple structures and machine parts. Friction. Moment of 
inertia. 
 

Code Course Name 
Credit 
Hours 

Prerequisite 

ENGR 104 Engineering Mechanics II (Dynamic) 3 ENGR 201, MATH 
101 

Kinematics and kinetics of a particle, system of particles, and rigid bodies. Energy and momentum methods. Engineering 
applications. 
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Code Course Name 
Credit 
Hours 

Prerequisite 

ENGR 203 Strength and Testing of Materials 3 ENGR 201 

General view on the different properties of materials; physical properties, chemical properties and mechanical properties.  
- Building materials.  
- Binder materials; lime, gypsum and cement.  
- Properties and testing of concrete materials: cement, Aggregates, water.  
- Static tension test and Types of reinforcing steel and tensile test.  
- Specifications of building materials.  
- Scientific visits to a cement factory, steel factory and aggregate quarry. 

Code Course Name 
Credit 
Hours 

Prerequisite 

ENGR 302 
General Mechanical Engineering- Applied 

Thermodynamics 
3 PHYS 102, MATH 

201 
Ideal and practical sources, Energy of a supply source, Series, and parallel connections of loads.  Voltage dividers & current 
dividers.  Fuses and automatic circuit breaker.  Three-phase systems; transmission lines; electrical insulation; star & delta 
connections; electrical measurements; transformers; DC machines; synchronous machines; induction motors, switchgear and 
substation apparatus, electric heating. Fundamentals of energy transformation and exchange systems. Sizing, matching and 
installation of electrical, mechanical, plumbing, heating, ventilation, and air conditioning (HVAC) and machining systems. 
 

Electrical Engineering core requirement   
Code  Course Name Credit 

Hours Prerequisite 
CECE 102 Fundamentals to Structured Programming 3 CECE 101 

 2  Lectures, 2 lab   
Overview of basic programming constructs. Functions, parameter passing and files. Data modeling with arrays, 
structures and classes. Pointers and linked lists. Recursion. Basic program design and analysis, testing and 
debugging techniques. Programming in C++. 

Code  Course Name Credit 
Hours Prerequisite 

CECE 201 Digital Logic Design I  3 CECE 101 
2  Lectures ,2 Tutorial 

. The nature of digital logic and numbering systems. Boolean algebra, Karnaugh map, decision-making elements, 
memory elements, design of combinational circuits, integrated circuits and logic families, combinational circuits, 
adders, subtracters, multiplication and division circuits, memory types. 
 

Code  Course Name Credit 
Hours Prerequisite 

CECE 202 Electric Circuits I 3 PHYS102 
2  Lectures ,2Tutorial 

Ohm's law, Kirchhoff’s law, Mesh current method, node-voltage method, superposition theorem, reciprocity 
theorem, Thevenin's theorem, Norton's theorem, maximum power transfer theorem, compensation theorem, T 
and II networks, transformation equations II to T and T to II. Transients in RC and RL circuits, time constants, 
mutual inductance and transformers. Time domain behavior of inductance and capacitance, energy storage 

Code  Course Name Credit 
Hours Prerequisite 

CECE 203 Electric Circuits II 3 CECE 202 
2 Lectures ,2 Tutorial 
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 Alternating current circuit analysis using complex numbers (phasors), complex impedance and complex 
admittance. Series resonance and parallel resonance, half power points, sharpness of resonance, the Q-factor, 
maximum power to an alternating current load, Decibels, power level measurements. The s-plane and poles and 
zeroes of the transfer function. Forced and natural response of circuits using complex frequency analysis. Three-
phase circuits. Two-port networks and the y, z, h and ABCD parameters. Reciprocal networks. Laplace transform 
techniques. Magnetic Circuits. Concurrent Course with MATH 202 

Code  Course Name Credit 
Hours Prerequisite 

CECE 204 Computer Organization 3 CEC E102 
     2 lecture, 2 lab   

 
Description of a hypothetical computer system, the CPU main memory, I/O subsystem, and all related 
components. In-depth discussion of the architecture of the Intel 80x86 based microprocessors and of available 
assemblers, linkers, library managers and debugging tools. Macro assembler programming techniques involve 
building, incorporating and maintaining libraries, and using assembler pseudo-ops and directives. Debugging 
and testing techniques. Interfacing a high-level language with an assembly language. Chip level programming 
of microprocessor type systems. Topics covered include I/O ports, I/O devices and controllers, DMA channels, 
priority interrupts 

Code  Course Name Credit 
Hours Prerequisite 

CECE209 Digital Logic Design II 3 CECE 201 
2 lectures, 2 tutorial 

Latches, flip-flops, design of sequential circuits, shift registers, counters, Exposure to logic design automation 
software. 

Code  Course Name Credit 
Hours Prerequisite 

CECE 211 Digital Logic Lab 1 CECE 209  
2 lab  

. The laboratory component will cover experiments in digital design and experiments illustrating material of the 
course 

Code  Course Name Credit 
Hours Prerequisite 

CECE 213 Electric circuits lab 1 CECE 203 
2 lab  

Experiments illustrating material in CECE 203 

Code  Course Name Credit 
Hours Prerequisite 

CECE 301 Electronics I 3 CECE 203 
Introduction to conductor, semi-conductor materials; dropping, gap energy, diodes; transistors, Types of 
Electronic Devices, properties of electronics devices, Operational Amplifiers, Amplifiers using Bipolar Junction 
Transistors (BJT's) & Field Effect Transistors (FET's). Basics of transformers, machines, and generators 

2 lectures , 2 tutorial 

Code  Course Name Credit 
Hours Prerequisite 

CECE 302 Electronics II 3 CECE 301 
                              2  lectures , 2 tutorial   
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Differential amplifiers, operational amplifiers, MOSFET amplifiers; multi-stage amplifiers, output stages and 
power amplifiers; analog filters concepts and types, filter design, Frequency Response, Feedback, oscillator 
concept and types, mixers concept, types, and circuits, modulator circuits. Signal Generators and Waveform 
Shaping Circuits 

Code  Course Name Credit 
Hours Prerequisite 

CECE303 Signals and Systems 3 CECE 203 
 ٢ lectures, 2 tutorial   
Basic properties of signals and systems, stability, causality, step and impulse response, linearity, time variance 
and time invariance properties, superposition integral, Fourier series and Fourier transform for discrete and 
continuous time signals and sampling theorem.  Laplace transformation, Properties of frequency transformations, 
Hilbert transformation; concept of analytic signals.  Transfer function of linear systems 
 

Code  Course Name Credit 
Hours Prerequisite 

CECE 305                 Automatic Control   3 CECE 303 
2 lectures, 2 tutorial 

Principles of closed-loop feedback control systems, block diagrams, signal graphs, state variable to solution of 
free and forced response of linear systems, general feedback theory, transfer functions of components, 
Eigenvalue problems, criteria for designs, systems study in the domains, Nyquist criterion, Routh criterion, root 
locus theory and compensation methods.  Design of Feedback Control Systems 

Code  Course Name Credit 
Hours Prerequisite 

CECE 306 Electromagnetic Theory 3 PHYS 102. Math 
203 Electric 

2  lecture ,2 tutorial 
Electric field and potential. Gauss's law; divergence. Conductors, dielectrics and capacitance. Poisson's and 
Laplace's equations. Electrostatic analogs. Magnetic field and vector potential. Time varying fields; displacement 
current. Maxwell's equations in differential form 

Code  Course Name Credit 
Hours Prerequisite 

CECE 312 Electronics Lab 1 CECE302 
2 lab 

Experiments illustrating material in CECE 302. 

Code  Course Name Credit 
Hours Prerequisite 

CECE315 Automatic Control Lab  1 CECE 305 
2 lab 

 Several experiments are conducted in the Control Lab to illustrate material covered in the course 
 

Code  Course Name Credit 
Hours Prerequisite 

CECE 325 Fundamentals of Communication I 3 CECE 303, MATH 
301 

2  lecture, 2 Tutorial 
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Signal representation and classification, time and frequency domains and transform, power spectral analysis. 
Basics of analog communication: amplitude, angle, and analog pulse modulation; modulators and demodulators; 
frequency multiplexing. Basics of digital communication: sampling, quantization, pulse code modulation, (PCM), 
Delta Modulation, Differential PCM, time division multiplexing, binary signal formats. Introduction to Random 
Processes. Noise in communication systems. 
 

Code  Course Name Credit 
Hours Prerequisite 

CECE 326 Communication Lab 1 CECE 325 
 ٢ lab 

Laboratory practice and experimental studies on topics covered in the course 

Code  Course Name Credit 
Hours Prerequisite 

CECE 313     Measurements & Instrumentation Lab      1 CECE303 
 2 lab   

Includes error analysis, linear displacement transducers, strain gauge, rotational speed measurement, capacitive 
and inductive transducers, temperature measurement, measurement of pressure and flow, and ultrasonic 
measurement systems. 

Code  Course Name Credit 
Hours Prerequisite 

CECE 330 Electrical and Electronic Measurements 3 - 
 2 lectures, 2 Tutorial   

Definitions, functions and properties of instruments measuring, error analysis of measurement methods, analog 
and digital electric measurement devices (Oscilloscopes, signal generators, spectrum analyzer), computer 
systems for testing and measuring. 
 Electrical Power Engineering core requirement   

Code  Course Name Credit 
Hours Prerequisite 

CECE 431 Digital Control   3 CECE305 
2  Lectures,2 tutorial  

Review of classical control and the frequency-response design method; State space formulation; Pole 
placement; Estimator design (full-order, reduced order); Linear quadratic regulator (LQR); Linear quadratic 
Gaussian (LQG); Digital control techniques.  

Code Course Name Credit 
Hours Prerequisite 

CECE489 Professional Training  3 Senior Standing 
- 

Each student is required to spend a minimum of eight weeks in some related concentration field. A report 
followed by discussion is submitted to a departmental committee for evaluation. 

Code  Course Name Credit 
Hours Prerequisite 

CECE 490 Senior project I 1 Senior standing 
1 lecture ,3 lab 

Participating students select project topic according to their subject of interest and the availability of facilities and 
advisors. Students carry out necessary preliminary work and submit a progress report. Ethical responsibilities of 
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a computing professional are covered by lectures and seminars and emphasized through the student's team 
work 

Code  Course Name Credit 
Hours Prerequisite 

CECE 491 Senior Project II   ٢ CECE 490 
 1 lecture ,3  lab   

Participating students carry on the plan of work they developed in CECE 490. Each participant gives an oral 
presentation of his/her results. On the approval of the supervisor, each group prepares and presents a complete 
package. Further ethical issues of the computing profession are covered and emphasized all over the course 
work.    

Code  Course Name Credit 
Hours Prerequisite 

CECE 309 Electrical Energy Conversions 3 CECE 301 
2 lecture, 2 Tutorial 

Covers magnetic circuits, single phase transformer and equivalent circuit, three phase transformers, basic 
concepts of electromechanical energy conversion, DC and AC machine 

Code  Course Name Credit 
Hours Prerequisite 

CECE 317 Electric Machine 1   3 - 
2 lecture, 2 tutorial,2 lab 

D.C. machines : Theory and design: The generation of e.m.f., Work, Power, Force torque, The magnetic 
circuit of the dc machine, Armature windings, Armature reaction, Inductance, Energy in magnetic field, 
Commutation, Methods of excitation, Load characteristics of dc generators and motors, Efficiency, Testing of 
dc machines, Special dc machines, Construction of dc machines, Mechanical details, Design, Main 
dimensions, The armature, Design of poles and inter-poles, Design of commutator, Calculation of efficiency, 
Examples on the design of dc motors and generators 

Code  Course Name Credit 
Hours Prerequisite 

CECE 318 Electric Machine II 3 CECE 317 
 2  lecture, 2 tutorial,2  lab   

Transformers : Theory and design : Fundamental concepts, Mutual inductance, Electric and magnetic circuits, 
Power transformers, Phasor diagrams, Magnetizing current and core loss, Equivalent circuits, Transformers at 
load, Efficiency, Voltage regulation, Three phase transformers, Three phase transformer connections, Three 
phase to two phase connections, Auto transformer, Voltage regulation in auto transformers, Tap changers, On 
load tap changers, Harmonics, Transformers testing, Transformer design, Main dimensions, Magnetic cores, 
Transformer windings, Insulation, Cooling, Calculation of transformer characteristics, Examples on transformer 
design. 

Code  Course Name Credit 
Hours Prerequisite 

CECE 319 Power Electronics I 3 CECE 302 
2 lecture, 2 tutorial,2 lab 

Introduction to power electronics, Power diodes, Thyristors: Construction, Characteristics -application in 
rectifier circuits (converters), Firing circuits, Power transistors as switches, Phase shift controls, Phase 
controlled rectifiers static switches  

Code  Course Name Credit 
Hours Prerequisite 
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CECE 320 Power Electronics II 3 CECE 320 
 2 lecture, 2 tutorial,2 lab   

Ac voltage controllers: The single phase ac thyristor controller, Three phase controller, Phase control of ac 
controllers, Integral cycle control, Thyristor commutation techniques: Natural commutation, Forced commutation, 
Main principles, Circuits, Dc choppers: The single thyristor chopper, Two thyristor chopper, Inverters: Single 
phase circuits, Bridge inverter circuits, Dc drives, Ac drives 
 

Code  Course Name Credit 
Hours Prerequisite 

CECE 322 Power System Analysis 3 CECE 307 
2  lecture, 2 tutorial,2 lab 

Symmetrical components: Synthesis of unsymmetrical phasor diagrams from their symmetrical components, The 
symmetrical components of unsymmetrical systems, Power in terms of symmetrical components, Positive, 
negative and zero phase sequence networks, Unsymmetrical faults : Shunt faults, Series faults, Network 
matrices: Network topology, System admittance and system impedance matrices, Load flow solutions and 
control: Load flow equations, The Gauss- Seidel method, Newton-Raphson method and approximations, De-
coupled methods, Regulating transformers 

Code  Course Name Credit 
Hours Prerequisite 

CECE 323 Power System Analysis II 3 CECE 322 
 2lecture, 2 tutorial,2 lab 

Transients in electrical systems: Types of transients, Equivalent circuits of power system elements, Multi-
machine linear systems, Maximum power and loading limit, Modeling of basic elements of electrical systems: 
Vector diagram representation, Simplified systems, Excitation and speed control systems, Block diagram 
representation, Simplified criteria of transient stability : Concept of transient stability, Equal area criterion, 
Numerical solutions of rotor electromechanical equation, Dynamic stability: Analysis of uncontrolled systems, 
Controlled systems, Power system stabilizers, Voltage stability of loads and power systems: Criteria of voltage 
stability, Voltage collapse in electrical power. 

Code  Course Name Credit 
Hours Prerequisite 

CECE 428 Power System Protection 3 CECE 307 
2 lecture, 2 tutorial,2  lab 

Covers unsymmetrical fault analysis, fuses, voltage and current transducers, fundamental relay operating 
principles and characteristics, over current protection, comparators and static relay circuits, differential protection 
and its application to generators, transformers and bus bars, motor protection, pilot wire protection of feeders 
and standard protective schemes for system coordination of relays. 

Code  Course Name Credit 
Hours Prerequisite 

CECE 430 Transmission & Distribution of Electrical Energy 3 CECE 309 
2 lecture, 2tutorial 

Introduction, Representation of power systems, Parameters of transmission lines, Models of transmission lines, 
Series impedance, Electrical capacitance, Representation of capacitance in parallel with transmission lines, 
Voltage and current relationships in transmission lines, Operation characteristics, Symmetrical components, 
Unsymmetrical faults on transmission lines, Introduction to underground cables, Design of transmission lines, 
Mechanical design, High- voltage dc overhead transmission lines, Insulated electrical cables, Determination of 
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faults in underground cables, Design of electrical distribution systems, Substations, Introduction to power system 
planning. 

Code  Course Name Credit 
Hours Prerequisite 

CECE 436 Electrical Machines III 3 CECE 318 
2 lecture, 2 tutorial,2  lab 

Synchronous machines : Theory and design : Introduction, Cylindrical-rotor and salient-pole synchronous 
machines, Types of windings in ac machines, Winding coefficients, Generator performance, Motor performance, 
Phasor diagrams in three-phase synchronous machines, Synchronous impedance steady state operation, 
Voltage regulation, Parallel operation, Synchronous machine to an infinite bus, The synchronization process, 
The V curves, power angle characteristics, The two-reaction theory, Open circuit characteristics, Short circuit 
characteristics, Potier reactance, Zero power-factor characteristic, Damper bars, Testing of synchronous 
machines, Construction, Design, Main dimensions, Examples on the design of turbo-generators and low speed 
generators. 

Code  Course Name Credit 
Hours Prerequisite 

CECE 437 Electrical Machines IV 3 CECE 436 
2 lecture, 2 tutorial,2  lab 

Induction machines: Theory and design: Introduction, Construction of three- phase induction motors, The 
magnetic circuit, Slip ring induction motors, Cage motors, Performance at constant flux, Electromotive force, 
Currents, Torque, Equivalent circuits, Torque speed curves, Phasor diagrams, The circle diagram, Starting 
methods, Classification of induction motors, High starting torque types, Performance with higher harmonics, 
Testing of induction motors, The induction generator, The induction regulator, Induction type phase shifter, Single 
phase induction motors, Construction, Theory of rotating fields, Methods of starting, Fractional horsepower 
motors, Design of three-phase motors, The output equation, Selection of the main dimensions, Standard frames, 
Windings, Power. 

Code  Course Name Credit 
Hours Prerequisite 

CECE 439 Protection & Switchgear in Electrical Power 3 - 
2  Lecture 2 tutorial 

Protection relaying philosophy and fundamental considerations, Transmission line protection, Short lines, 
Medium length lines, Long distance power transmission, Compensating distance relaying. Rotating machinery 
protection: Relay protection for ac generators, Loss of field relay operation, Power transformer protection, Relay 
input sources, Switchgear engineering: Circuit breakers, Types, Construction, Performance and ratings, 
Interruption of fault currents and arcs in circuit breakers, Circuit breaker test oscillograms, Circuit breakers 
synthetic and direct tests. Switching over-voltages, Resistance switching, Capacitance switching 

Code  Course Name Credit 
Hours Prerequisite 

CECE 494 High Voltage Engineering      3 - 
2 Lecture 2 tutorial 

Advantages and limitations of using high voltages for transmission, Generation, and measurement of high 
voltage for testing, Generation of impulse waves, The impulse generators. 
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Code  Course Name Credit 
Hours Prerequisite 

CECE 496 High Voltage Engineering Lab  2 Conc. with 
CECE494 

2 lab  
Insulators for transmission lines and substations, Insulator materials: Shapes and types, Factors affecting 
performance of insulators, Testing of insulators: Destructive and non-destructive insulation tests- electrical 
breakdown in gases, Ionization and attachment coefficients, Electro-negative gases, Electrical breakdown in 
liquids and solids. Corona discharge, Single and three-core cables, Electrical stresses in cables, High voltage 
equivalent circuits, High voltage cables, Thermal properties of cables, Earthing systems. 
Selective course of Electrical Power Engineering core requirement 

Code  Course Name Credit 
Hours Prerequisite 

CECE 424 Control System 3 CECE 305 
         2 lecture, 2 tutorial,2 lab   

Covers state-space modeling and analysis, controllability, observability, state feedback design and pole 
placement, dynamic observers, output feedback design and stability analysis 

Code  Course Name Credit 
Hours Prerequisite 

CECE446 Planning of Electrical Networks     3 CECE323 
2 lecture, 2 tutorial,2  lab 

The utility perspective , utility financial,  utility economic evaluation, fixed charge rate, total annual charge rate, 
revenue requirements, financial and regulatory analysis, corporate financial situation, regulatory incentive,  utility 
incentives, Power generation economics, Co-generation over view and regulations, Stream turbine Co-
generation cycles, Gas turbine cycles, Generation planning, Manual and automated generation planning, 
Dynamic programming, approximate techniques and automated generation planning, Approximate technique, 
Capacity resource planning. Integrated demand-supply planning, Marginal costs. 

Code  Course Name Credit 
Hours Prerequisite 

CECE 455 Selected topics in Power Engineering   3 Senior standing 
2 lecture, 2 tutorial,2 lab 

Topics chosen according to special interests of faculty and students. May be repeated for credit more than once 
if content changes. 

Code Course Name Credit 
Hours Prerequisite 

CECE324 Special Electrical machines 3 CECE436 
2 lecture, 2 tutorial,2 lab 

Theory of single-phase rotating machines, Two phase motors, Single-phase induction motors, Windings and 
connections, Split phase induction motors : Operation and protection, Capacitor start motors, Two value 
capacitor motors, Shaded pole motors, Drag-cup motors, Linear motors, Synchronous motors, Reluctance 
motors, Hysteresis motors, Permanent magnet motors, Inductor type motors, Stepper motors, Dc motors, 
Universal motors, Dc special purpose motors, Variable speed drive systems, Dc servomotors, Selecting motors 
for required operations. 
 

Code Course Name Credit 
Hours Prerequisite 
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CECE 327 Utilization of Electrical Energy 3 CECE428 
2 lecture, 2 tutorial,2 lab 

Electrical traction systems, Mechanical and electrical characteristics, Speed curves, Operations during electrical 
traction, Electrical traction motors, Modern control of traction motors. Illumination: Artificial illumination 
requirements and characteristics, Standard specifications, Types of lamps and luminaries, Illumination curves, 
Installation of lamps, Luminaries, and connections- gas filled lamp ignition. Electric heating: Resistance wires, 
Electric furnaces, Induction heating. Electric welding of metals: Welding transformers and generators, Arc 
welding, Spot welding. Electrolytic processes: Metal coating. Electric transportation: Cranes and hoists, 
Elevators, and conveyor belts. 

Code Course Name Credit 
Hours Prerequisite 

CECE 410 Fundamentals of Distributed Systems 3 CECE 316 
2 lecture, 2 tutorial,2 lab 

Introduction to distributed systems. Modeling, specifications, consistency, fault tolerance, inter-process 
communication, network and distributed operating systems, distributed mutual exclusion, distributed deadlock 
detection, load balancing and process migration. 

Code Course Name Credit 
Hours Prerequisite 

CECE 425 Non-Linear Control 3 CECE 305 
2 lecture, 2 tutorial,2 lab 

Analyzes nonlinear systems. Covers phase plane analysis, limit cycle, describing function and its applications; 
stability analysis of nonlinear systems using Liapunov, input/output and asymptotic methods; and design 
methods of nonlinear controllers (linearization, absolute stability theory, sliding modes and feedback 
linearization. 

Code Course Name Credit 
Hours Prerequisite 

CECE 427 Power System Operation 3 CECE307 
2 lecture, 2 tutorial,2 lab 

Introduces economic operation, transmission system effects, unit commitment and fuel scheduling of power 
systems. Covers modeling of system components and control equipment, automatic control of generation and 
frequency regulation, and aspects of interconnected operation. 

Code Course Name Credit 
Hours Prerequisite 

CECE 429 Electric Power Distribution  3 CECE307 
2 lecture, 2 tutorial,2 lab 

Examines concepts and techniques associated with the design and operation of electrical distribution systems. 
Includes the following topics: load characteristics, distribution substations, choice of voltage levels, loss 
minimization and voltage control, calculation of impedances of unbalanced three-phase systems, and analysis 
techniques of radial systems 

Code Course Name Credit 
Hours Prerequisite 

CECE 492 Electrical Machine Theory 3 CECE437 
2 lecture, 2 tutorial,2 lab 

Introduction to electric machines, basics of operation of electric machines, characteristics and parameters of 
electric machines.  Control of machines, and power electronics and machine control: THYRISTOR principles 
and characteristics, power diode applications.  TRIAC principles and applications.  Phase control of electric 
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machine, DC choppers, speed control of electric machines- Voltage control using power electronics devices.  
Different speed regulator. 

Code Course Name Credit 
Hours Prerequisite 

CECE 495 Feedback Control 3 CECE318 
2 lecture, 2 tutorial,2 lab 

Examines our emerging understanding of global issues confronting humankind, including population growth, 
declining reserves of non-renewable resources, etc. Gives an overview of the environmental impact of human 
communities through history. 

 

 

The head of the program: Dr. Ibrahim Abd-Eldaem Signature:  

The Program Coordinator: Dr. Ehab Mohamed Nabil  
Ismail Abd-Elrsole Signature:  
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The Staff Members as Instructors for The Courses of The Program according to the exact 
disciplines 2022/2023 

No. Member Academic 
Degree 

Exact 
Specialization Title of PhD Thesis Title of Master's Thesis 

First: The Major Staff members responsible for the program  

1 

Ass. Prof. Dr. Shady 
Abdel Aleem 

Assistant 
Professor 

Electrical 
machines and 

Renewable 
energy 

Optimum design of passive 
filters of type c for distorted 
loads 

A comparative analytical 
study of contemporary 
architectural trends 

2 Dr. Salem Abdel Aziz 
Fikri Ahmed Sheikh Lecture 

Electrical 
engineering 

Electrical load forecasting and 
impact of load management 
application 

Load management effects on 
load profile for electrical 
power systems 

3 
Dr. Ehab Mohamed 
Nabil Ismail Abdel 
Rasoul 

Lecture Power system 
protection  

Modern Trends of Protective 
Transducer Applications in 
Fault Diagnosis for 
Distribution Networks 

Dynamic Analysis and 
Control of Hybrid Stepping 
Motors 

Second: The staff members for teaching Baic Electrical  Engineering courses in the program 

4 Dr. Ibrahim Ali 
Mahmoud Abdel Dayem Lecture Electrical 

communication 

Design and Microwave 
Modelling of Optical 

Diffraction Gratings having 
Shaped Scanned Beams 

Performance Improvement of 
Short-Range Homing Guided 

Missiles in Infrared Noisy 
Conditions 

Second: The staff members for teaching Civil Engineering courses in the program 

5 Dr. Ashraf Abd El-
Khalik Lecture Civil engineering Retrofit of fortified structures 

to resist blast effect 

Effect of rigid frames or 
bracing systems on the elastic 

stability of steel structures. 
Third: The staff members for teaching Basic Sciences courses in the Program 

6 

Prof.Dr. Al -Desouki 
Ibrahim Saleh Eid 

Professor Mechanical 
Power 

Design of Stirling Engines 
Using Block Type Heat 
Exchanger 

Experimental Study of the 
Attenuation Capacity of Rigid 
Foam Materials Due to 
Multiple Exposures to 
Detonation Pressure Waves 

7 Dr. Abd El-Aziz 
Ramadan Lecture Engineering 

economy 

The Development of A 
structured Approached to The 
Design for Economic 
Manufacture of Engineering 
products 

Two diplomas 

8 Dr. Ahmed Refaat Lecture Architecture 

Quality of Architectural 
Education: Building an 
Internal Quality Assurance 
System for Architecture 
Programs in Egyptian 
Universities 

Architecture and folklore, 
with special mention of Nubia 

9 Dr. Amal Elgawadi Lecture Photonics/Physics 
Effect of Strain on the Optical 
Properties of GaN Films, and 
GaN/AlGaN Heterostructure 

Physical characterization of 
FeSn2 thin films 

10 Dr. Mervat Abdelkader 
Kaid Lecture Mechanical 

Engineering 
Slip Line Field Solution for 
Orthogonal Cutting 

Surface Integrity in 
Peripheral Milling of Low 
Carbon Steel 

11 Dr. Amera Marei Lecture 
Analytical 

Chemistry & 
humanize Skills  

preparation and 
characterization of composite 
reverse osmosis membranes 
and its application for saline 
water desalination 

chemical study on some 
reverse osmosis membranes 
for possible use in 
desalination of saline water 

12 Dr. Doaa Fathy Lecture 

Physical 
Chemistry & 

Scientific 
research  

Preparation of some 
polymeric membranes for 
water desalination 

Modification of some 
polymeric natural materials 
using ionizing radiation and 
their possible applications 

13 Dr. Neven Gamal 
Rostom Lecture Environmental 

studies specialist 

Environmental Study on Al-
Qaluobia Governorate using 
multi-Hyperspectral data and 
GIS 

Monitoring and assessing 
water pollution in Mariut 
Lake, Egypt 
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The Seconded (part-time) Members as Instructors for The Courses of The Program according to 
the exact disciplines 2022/2023 

No. Member Academic 
Degree 

Exact 
Specialization Title of PhD Thesis Title of Master's Thesis 

First: The members seconded for the Major Courses of the Program  

14 
Prof. Dr. Hussein 
Hamed Al-Ghaz 

Professor Communication 
Multiple sub adaptive filter 
to acoustic echo cancellation 
and blind source separation 

A new technique of a very 
voltage and low power RF 
Mixer 

15 
Ass.Prof. Dr. Ashraf 
Mohamed Ali Hassan 

Assistant 
Professor 

Electronic and 
communication  

Multiple sub adaptive filter 
to acoustic echo cancellation 
and blind source separation 

A new technique of a very 
voltage and low power RF 
Mixer 

16 

Dr. Mohamed 
Mahmoud Ahmed 
Mohamed El-
Ghoboushi 

Lecture Electrical 
communications 

Improved strategies in air 
traffic surveillance system in 
Arab repuplic of Egypt 

Comparison of Lossless 
Image Compression 
Techniques based on 
Context Modeling 

17 
Dr. Mostafa Hassan 
Mostafa Abdel-Gawad 

Lecture 
Electrical Power 
& Machines  

Optimal Allocation of 
Energy Storage System for 
Improving Performance  
 of Microgrid 

Voltage Stability and Power 
Flow Studies of Distribution 
System Including 
Distributed Generation 

Second: The members seconded for teaching civil engineering courses in the program 

18 Dr. Mohammed Badawi Lecture Concrete Resisting Punching Shear of 
Flat Slabs by Shear Heads 

Cyclic Loading of Steel-
Beam Joint strengthened by 
GFRP 

 
Third: The members seconded for teaching Basic Sciences in the program 

19 Dr. Gamal El-Anani Lecture 
Functional 

analysis 

Harmonic Analysis on 
Semigroups Without 
Neutral Element. 

Pure Math 

20 Dr. Ahmed El-Husani Lecture English  
Grotesque and Carnival in 
the black comedy of Joe 
Orton and Lenen Al-Ramli 

The American Nightmare in 
Selected Plays by Sam 
Shepard: A 
Psychoanalytical and 
Semiotic Study 
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Teaching Assistants Responsible for Work according to Their Specializations 2022/2023 

No. Member Academic 
Degree 

Exact Specialization Field or Title of Master's 
Thesis 

Field of PHD 

First: Assistant Teacher responsible for work in the program 

2 
Eng. Aya Mohamed 
Ahmed Heikal 

Assistant 
Teacher 

Electrical  

Title: Stability analysis of 
AC-DC micro grid and 
improvements in power 
control strategy 

Field: Electrical power and 
machines 

3 

Eng. Dalia Tamer 
Mohammed Abd 
ElHamid Abd El-
Rahman 

Assistant 
Teacher 

Electric power 

Title: Performance 
Enhancement of High 
Voltage AC/DC 
Transmission Systems with 
Flexible Compensators 

Field: Electrical power  

4 
Eng. Fatma el zahraa 
magdy ali 

Assistant 
Teacher Electric power 

Title: Energy management of 
virtual power plants 

Title: Wind turbine 
Enhancement using artificial 
controllers 
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Appendix (4) 
The mission of the program contributes the mission of the institute 

The mission of the program (10/2021) contributes the mission of the institute (2022). 

institute Mission Program Mission Compatibility terms 

The High Valley Institute of 
Engineering and Technology is 
committed to achieving academic 
excellence and graduating 
distinguished engineers capable of 
creativity, innovation, scientific 
research, continuous self-learning, 
competition in the local and regional 
labor market, and effective 
participation in the development of 
society to achieve sustainable 
development goals. 

 

Preparing and graduating electrical 
engineers specialized in the field of 
electrical power engineering 
applications, equipped with the 
knowledge and skills that qualify them 
to compete in the labor market at the 
local and regional levels, conduct 
distinguished scientific research at the 
international level, and provide 
services to the community in the field 
of electrical power engineering. 

 equipped with the knowledge and 
skills that qualify them to compete in 
the labor market at the local and 
regional levels, conduct distinguished 
scientific research at the international 
level, and provide services to the 
community in the field of electrical 
engineering. 

 

 

 
 
 
 
 
 
 



 

 Ministry of higher education 
High valley institute for engineering and technology 

Electrical power engineering program 
  

 

٦٦ 
 

 
 
 
 
 
 

Appendix (5) 
The teaching and learning strategies of the program 
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A
ppendix (6) 

M
atrix no (3) the contribution betw

een the courses and the learning , teaching m
ethods 

requirement Levels 

N
0 

C
ode 

C
ourse 

teaching and learning m
ethods of the program

  

N
o 

of c 

A
ctio
n 

plan 

 

On line / face to face lectures 

Tutorials : sheets/ sketches 

Projects 

Problem solving 

Brain storming 

Practical : lab 

Discovering 

Site visit 

Reports / researches 

Cooperative work 

Presentation 

Discussion 

Modelling 

 

Institute requirements  

١ 
BA

SE3
03 

Engineering econom
ics 

١ 
  

  
١ 

١ 
  

  
  

١ 
١ 

١ 
١ 

  
٧ 

  
 

٢ 
BA

SE3
07 

Contracts, Bids&
 Liabilities 

١ 
١ 

  
١ 

١ 
  

  
  

  
  

١ 
  

  
٥ 

  
 

٣ 
BA

SE3
08 

Sem
inar 

١ 
  

  
١ 

١ 
  

  
  

١ 
١ 

١ 
١ 

  
٧ 

  
 

٤ 
BA

SE3
09 

H
um

an Rights 
١ 

١ 
  

  
  

  
١ 

  
١ 

١ 
  

١ 
  

٦ 
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٦٨
 

 

Institute requirements) 
optional 1 -6 hrs .(  

٥ 
BA

SE1
02 

D
evelopm

ent of personal skills 
١ 

  
  

  
١ 

  
١ 

  
١ 

  
١ 

١ 
  

٦ 
  

 

٦ 
BA

SE3
02 

A
rt of etiquette and protocol 

١ 
  

  
  

١ 
  

١ 
  

١ 
١ 

١ 
١ 

  
٧ 

  
 

٧ 
BA

SE4
01 

Com
m

unication skills 
١ 

١ 
  

١ 
١ 

  
١ 

  
١ 

١ 
١ 

١ 
  

٩ 
  

 

٨ 
BA

SE4
04 

N
egotiation skills 

١ 
١ 

  
١ 

١ 
  

١ 
  

١ 
١ 

١ 
١ 

  
٩ 

  
 

Institute requirements) optional 2 -6 hrs .(  

٩ 
BA

SE1
09 

Project m
anagem

ent organization 
developm

ent 
١ 

  
  

  
  

  
  

  
١ 

  
  

  
  

٢ 
  

 

١٠ 
BA

SE2
01 

Principles of business 
adm

inistration 
١ 

  
  

١ 
  

  
  

  
١ 

  
  

  
  

٣ 
  

 

١١ 
BA

SE2
02 

Principles of public relation 
١ 

  
  

١ 
  

  
  

  
١ 

  
  

  
  

٣ 
  

 

١٢ 
BA

SE2
03 

Production m
anagem

ent 
١ 

  
  

١ 
  

  
  

  
١ 

  
  

  
  

٣ 
  

 

١٣ 
BA

SE2
06 

Society and individual science 
١ 

  
  

١ 
  

  
  

  
١ 

  
  

  
  

٣ 
  

 

١٤ 
BA

SE2
07 

Fundam
ental of m

anagem
ent 

١ 
  

  
١ 

  
  

  
  

١ 
  

  
  

  
٣ 

  
 

١٥ 
BA

SE3
01 

Principles of financial and 
m

anagem
ent accounting 

١ 
  

  
١ 

  
  

  
  

١ 
  

  
  

  
٣ 

  
 

١٦ 
BA

SE3
05 

Principles of organizational 
behavior 

١ 
  

  
١ 

  
  

  
  

١ 
  

  
  

  
٣ 
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١٧ 
BA

SE3
05 

Research m
ethods 

١ 
١ 

  
١ 

١ 
  

١ 
  

١ 
١ 

١ 
١ 

  
٩ 

  
 

١٨ 
BA

SE4
02 

Feasibility studies 
١ 

  
  

١ 
  

  
  

  
١ 

  
  

  
  

٣ 
  

 

Basic science requirements (Math) 

١٩ 
M

A
TH

 
101 

Calculus 1 
١ 

١ 
  

١ 
  

  
  

  
١ 

  
  

١ 
  

٥ 
  

 

٢٠ 
M

A
TH

 
102 

Calculus 2 
١ 

١ 
  

١ 
  

  
  

  
١ 

  
  

١ 
  

٥ 
  

 

٢١ 
M

A
TH

 
201 

Calculus 3 
١ 

١ 
  

١ 
  

  
  

  
١ 

  
  

١ 
  

٥ 
  

 

٢٢ 
M

A
TH

 
202 

D
ifferential Equations 

١ 
١ 

  
١ 

  
  

  
  

١ 
  

  
١ 

  
٥ 

  
 

٢٣ 
M

A
TH

 
301 

Probability and statistics 
١ 

١ 
  

١ 
  

  
  

  
١ 

  
  

١ 
  

٥ 
  

 

٢٤ 
M

A
TH

 
302 

Linear A
lgebra and M

atrices 
١ 

١ 
  

١ 
  

  
  

  
١ 

  
  

١ 
  

٥ 
  

 

Basic science 
requirements (physics) 

٢٥ 
PH

Y
S1

01 
Classical m

echanical, sound, heat 
١ 

١ 
  

١ 
  

١ 
  

  
١ 

  
  

١ 
  

٦ 
  

 

٢٦ 
PH

Y
S1

11 
G

eneral   physics laboratory 1 
١ 

١ 
  

١ 
  

١ 
  

  
١ 

  
  

١ 
  

٦ 
  

 

٢٧ 
PH

Y
S1

02 
Electricity and m

agnetism
 

١ 
١ 

  
١ 

  
١ 

  
  

١ 
  

  
١ 

  
٦ 

  
 

٢٨ 
PH

Y
S1

12 
G

eneral   physics laboratory 2 
١ 

١ 
  

١ 
  

١ 
  

  
١ 

  
  

١ 
  

٦ 
  

 

  

٢٩ 
PH

Y
S3

01 
W

aves, O
ptics &

 A
tom

ic Physics 
١ 

١ 
  

١ 
  

١ 
  

  
١ 

  
  

١ 
  

٦ 
  

 

  

٣٠ 
PH

Y
S 

311 
O

ptics Lab 
١ 

١ 
  

١ 
  

١ 
  

  
١ 

  
  

١ 
  

٦ 
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Basic science 
requirements 

)chemistry( ٣١ 
CH

EM
 

101 
G

eneral chem
istry 1 for engineers 

١ 
١ 

  
١ 

  
١ 

  
  

١ 
  

  
١ 

  
٦ 

  
 

٣٢ 
CH

EM
 

111 
G

eneral chem
istry lab 

١ 
١ 

  
١ 

  
١ 

  
  

١ 
  

  
١ 

  
٦ 

  
 

Basic science 
(computer) 

٣٣ 
CECE 

101 
Fundam

ental to com
puter 

program
m

ing 
١ 

  
  

١ 
  

  
  

  
١ 

  
  

  
  

٣ 
  

 

Basic science requirements (English 
core) 

٣٤ 
EN

G
L 

101 
Elem

entary English 
١ 

  
  

١ 
  

  
  

  
١ 

  
  

  
  

٣ 
  

 

٣٥ 
EN

G
L 

102 
Low

er interm
ediate  English 

١ 
  

  
١ 

  
  

  
  

١ 
  

  
  

  
٣ 

  
 

٣٦ 
EN

G
L 

201 
interm

ediate  English 
١ 

  
  

١ 
  

  
  

  
١ 

  
  

  
  

٣ 
  

 

٣٧ 
EN

G
L 

202 
 U

pper interm
ediate  English 

١ 
  

  
١ 

  
  

  
  

١ 
  

  
  

  
٣ 

  
 

٣٨ 
EN

G
L 

301 
A

dvanced  English 
١ 

  
  

١ 
  

  
  

  
١ 

  
  

  
  

٣ 
  

 

٣٩ 
EN

G
L 

302 
Research w

riting and corresponds 
١ 

  
  

١ 
  

  
  

  
١ 

  
  

  
  

٣ 
  

 

Engineering 
core 

requirement
s 

٤٠ 
EN

G
R 

101 
Introduction to engineering 

١ 
  

  
  

  
  

١ 
  

  
  

  
  

  
٢ 

  
 

٤١ 
EN

G
R 

105 
Production engineering 

١ 
  

  
  

  
  

١ 
  

  
  

  
  

  
٢ 
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٧١
 

 

٤٢ 
EN

G
R 

102 
Engineering D

raw
ing and 

projection 
١ 

١ 
١ 

١ 
١ 

  
  

  
  

  
  

  
  

٥ 
  

 

٤٣ 
EN

G
R 

103 
Engineering m

echanics 1 
١ 

  
  

١ 
  

١ 
  

  
١ 

  
١ 

  
  

٥ 
  

 

٤٤ 
EN

G
R 

104 
Engineering m

echanics 2 
١ 

  
  

١ 
  

١ 
  

  
١ 

  
١ 

  
  

٥ 
  

 

٤٥ 
EN

G
R 

203 
Strength and testing of m

aterials 
١ 

  
  

  
  

١ 
  

١ 
١ 

١ 
١ 

١ 
  

٧ 
  

 

٤٦ 
EN

G
R 

302 
G

eneral M
echanical Engineering- 

A
pplied Therm

odynam
ics 

١ 
  

  
١ 

  
١ 

  
  

١ 
  

١ 
  

  
٥ 

  
 

Electrical Engineering core requirement 

٤٧ 
CECE10

1 
Fundam

ental of Program
m

ing 
  

  
  

  
  

  
  

  
  

  
  

  
١ 

١ 
  

 

٤٨ 
CECE20

1 
D

igital Logic D
esign I  

  
  

  
  

  
١ 

  
  

  
  

  
١ 

١ 
٣ 

  
 

٤٩ 
CECE2

04 
Com

puter O
rganization 

  
  

  
  

  
  

  
  

  
  

  
  

١ 
١ 

  
 

٥٠ 
CECE2

02 
Electric Circuits I   

  
  

١ 
  

  
١ 

  
  

  
  

  
١ 

١ 
٤ 

  
 

٥١ 
  

CECE2
0٣ 

Electric Circuits II
   

   
   

   
  

 
  

  
١ 

  
  

١ 
  

  
  

  
  

١ 
١ 

٤ 
  

 

٥٢ 
CECE2

13 
Electric Circuits lab 

  
  

  
  

  
١ 

  
  

  
  

  
  

  
١ 

  
 

٥٣ 
CECE2

09  
D

igital Logic D
esign II 

  
  

١ 
  

  
١ 

  
  

  
  

  
١ 

١ 
٤ 
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٧٢
 

 

٥٤ 
CECE2

11 
D

igital Logic lab 2 
  

  
  

  
  

١ 
  

  
  

  
  

١ 
١ 

٣ 
  

 

٥٥ 
CECE3

30  
Electrical and Electronic 
m

easurem
ent 

  
  

١ 
  

  
١ 

  
  

  
  

  
١ 

١ 
٤ 

  
 

٥٦ 
CECE3

13  
M

easurem
ents and Instrum

ents lab 
  

  
١ 

  
  

١ 
  

  
  

  
  

١ 
١ 

٤ 
  

 

٥٧ 
CECE3

01 
Electronics I            

  
  

١ 
  

  
١ 

  
  

  
  

  
١ 

١ 
٤ 

  
 

٥٨ 
CECE3

03 
Signals and System

s 
  

  
  

  
  

  
  

  
  

  
  

  
١ 

١ 
  

 

٥٩ 
CECE3

12 
Electronic lab II 

  
  

١ 
  

  
١ 

  
  

  
  

  
١ 

١ 
٤ 

  
 

٦٠ 
CECE3

06 
Electrom

agnetic Theory  
  

  
  

  
  

  
  

  
  

  
  

  
١ 

١ 
  

 

٦١ 
CECE3

05 
A

utom
atic Control             

  
  

  
  

  
  

  
  

  
  

  
  

١ 
١ 

  
 

٦٢ 
CECE3

15 
A

utom
atic Control lab            

  
  

  
  

  
١ 

  
  

  
  

  
  

١ 
٢ 

  
 

٦٣ 
CECE3

02 
Electronics II       

  
  

  
  

  
١ 

  
  

  
  

  
١ 

١ 
٣ 

  
 

٦٤ 
CECE3

25 
Fundam

entals of Com
m

unication  
  

  
  

  
  

  
  

  
  

  
  

  
١ 

١ 
  

 

٦٥ 
CECE3

26 
Com

m
unication lab  

  
  

  
  

  
  

  
  

  
  

  
  

١ 
١ 
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Electrical Power Engineering core requirement 

٦٦ 
CECE4

89 
Professional Training 

  
  

  
  

  
١ 

  
  

  
  

  
  

١ 
٢ 

  
 

٦٧ 
CECE3

17 
Electric M

achine I    
  

  
  

  
  

  
  

  
  

  
  

  
١ 

١ 
  

 

٦٨ 
CECE43

1 
D

igital Control 
  

  
  

  
  

  
  

  
  

  
  

  
١ 

١ 
  

 

٦٩ 
CECE3

19 
Pow

er Electronics I   
  

  
  

  
  

  
  

  
  

  
  

١ 
١ 

٢ 
  

 

٧٠ 
   

CECE32
0 

Power Electronics II 
  

  
  

  
  

  
  

  
  

  
  

١ 
١ 

٢ 
  

 

٧١ 
CECE32

2 
Power System Analysis I 

  
  

  
  

١ 
  

  
  

  
  

  
  

١ 
٢ 

  
 

٧٢ 
CECE43

0  
Transmission & Distribution of 

Electrical Energy 
١ 

  
  

  
١ 

  
  

  
١ 

  
  

١ 
١ 

٥ 
  

 

٧٣ 
CECE31

8 
Electric Machine II        

  
  

  
  

  
  

  
  

  
  

  
  

١ 
١ 

  
 

٧٤ 
CECE32

7 
Electrical Energy conversion 

  
١ 

  
  

  
١ 

  
  

١ 
  

  
  

  
٣ 

  
 

٧٥ 
CECE49

0 
Senior project I           

١ 
  

  
١ 

١ 
  

  
  

١ 
  

  
  

١ 
٥ 

  
 

٧٦ 
CECE32

3 
Power System Analysis II 

  
  

  
١ 

١ 
  

  
  

  
  

  
  

١ 
٣ 

  
 

٧٧ 
CECE49

4 
High Voltage Engineering 

  
  

  
١ 

١ 
  

  
  

  
  

  
  

١ 
٣ 
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٧٤
 

 

٧٨ 
CECE49

6 
High Voltage Engineering lab 

  
  

  
١ 

١ 
  

  
  

  
  

  
  

١ 
٣ 

  
 

٧٩ 
CECE43

6 
Electrical Machines III 

  
  

  
  

١ 
  

  
  

  
  

  
١ 

١ 
٣ 

  
 

٨٠ 
CECE43

7 
Electrical Machines IV 

  
  

  
  

١ 
  

  
  

  
  

  
١ 

١ 
٣ 

  
 

٨١ 
CECE49

1 
Senior Project II 

١ 
  

  
  

١ 
١ 

  
  

١ 
  

  
١ 

١ 
٦ 

  
 

٨٢ 
CECE43

9 
Protection

& switchgear in Electrical 
Power systems 

  
  

  
  

١ 
١ 

  
  

  
  

  
  

١ 
٣ 

  
 

٨٣ 
CECE42

8 
Power System Protection 

  
  

  
  

١ 
١ 

  
  

  
  

  
  

١ 
٣ 

  
 

Selective course of Electrical Power 
Engineering core requirement 

٨٤ 
CECE32

7 
Utilization of electrical energy 

  
  

  
  

١ 
١ 

  
  

  
  

  
  

١ 
٣ 

  
 

٨٥ 
CECE32

4 
Special Electrical Machines 

  
  

  
  

  
  

  
  

  
  

  
  

١ 
١ 

  
 

٨٦ 
CECE41

9 
Selected topics in Electrical Power 

Engineering 
١ 

  
  

  
١ 

١ 
  

  
١ 

  
  

  
١ 

٥ 
  

 

٨٧ 
CECE42

5 
   Non-Linear Control 

  
  

  
  

  
  

  
  

  
  

  
  

١ 
١ 

  
 

٨٨ 
CECE42

9 
Electric Power Distribution 

  
١ 

  
  

  
  

  
  

١ 
  

  
  

١ 
٣ 
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٨٩ 
CECE44

6 
Planning of Electrical Networks 

١ 
  

  
  

١ 
  

  
  

  
  

١ 
  

١ 
٤ 

  
 

٩٠ 
CECE49

5 
Feedback Control 

  
  

  
  

  
١ 

  
  

١ 
  

  
  

١ 
٣ 

  
 

٩١ 
CECE41

0 
Fundamental of distribution system 

  
١ 

  
  

  
  

  
  

١ 
  

  
  

١ 
٣ 

  
 

٩٢ 
CECE42

4 
Control system 

  
  

  
  

  
  

  
  

  
  

  
  

١ 
١ 

  
 

٩٣ 
CECE42

7 
Power system operation 

  
١ 

  
  

  
  

  
  

١ 
  

  
  

١ 
٣ 

  
 

٩٤ 
CECE43

7 
Electrical Machines Theory 

  
  

  
  

  
  

  
  

  
  

  
  

١ 
١ 

  
 

  
sum

 of the courses using
  the learning and teaching 

m
ethods 

٥١ 
٢٤ 

٨ 
٤٣ 

٢٣ 
٣٢ 

٨ 
١ 

٥١ 
٨ 

١٣ 
٣٩ 

٤٦ 
٣٤٧ 

  
 

  
% 

of the courses using
  the learning and teaching 

m
ethods 

١٥
٪

 
٧٪ 

٢٪ 
١٢

٪
 

٧٪ 
٩٪ 

٢٪ 
٠٪ 

١٥
٪

 
٢٪ 

٤٪ 
١١٫٢٤٪ 

١٣
٪
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A
ppendix (7) 

The contribution betw
een the courses of the program

 and the assessm
ent m

ethods 
T

he contribution betw
een the courses of the program

 and the assessm
ent m

ethods 

requirement Levels 

N
0 

C
ode 

C
ourse 

the assessm
ent m

ethods of the program
 

N
o 

of c 
A

ctio
n plan 

 

Quizzes 

Mid -term exam 

Final exam 

sheets / sketches 

projects 

Practical : lab 

Oral exam 

discussions 

Reports / researches 

presentation 

modelling 

 

Institute requirements  

١ 
BA

SE30
3 

Engineering econom
ics 

١ 
١ 

١ 
  

  
  

١ 
  

١ 
١ 

  
٦ 

  
 

٢ 
BA

SE30
7 

Contracts, Bids&
 Liabilities 

١ 
١ 

١ 
  

  
  

  
  

١ 
١ 

  
٥ 

  
 

٣ 
BA

SE30
8 

Sem
inar 

  
  

  
  

  
  

  
١ 

١ 
١ 

  
٣ 

  
 

٤ 
BA

SE30
9 

H
um

an Rights 
١ 

١ 
١ 

  
  

  
  

١ 
١ 

١ 
  

٦ 
  

 

Institut
e 

require
ments) 
optiona

l 1 -6 
hrs .(  

٥ 
BA

SE10
2 

D
evelopm

ent of personal skills 
١ 

١ 
١ 

  
  

  
  

١ 
١ 

١ 
  

٦ 
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٧٧
 

 

٦ 
BA

SE30
2 

A
rt of etiquette and protocol 

١ 
١ 

١ 
  

  
  

  
١ 

١ 
١ 

  
٦ 

  
 

٧ 
BA

SE40
1 

Com
m

unication skills 
١ 

١ 
١ 

  
  

  
  

١ 
١ 

١ 
  

٦ 
  

 

٨ 
BA

SE40
4 

N
egotiation skills 

١ 
١ 

١ 
١ 

  
  

  
  

  
  

  
٤ 

  
 

Institute requirements) optional 2 -6 hrs .(  

٩ 
BA

SE10
9 

Project m
anagem

ent organization 
developm

ent 
١ 

١ 
١ 

١ 
  

  
  

  
  

  
  

٤ 
  

 

١٠ 
BA

SE20
1 

Principles of business adm
inistration 

١ 
١ 

١ 
١ 

  
  

  
  

  
  

  
٤ 

  
 

١١ 
BA

SE20
2 

Principles of public relation 
١ 

١ 
١ 

١ 
  

  
  

  
  

  
  

٤ 
  

 

١٢ 
BA

SE20
3 

Production m
anagem

ent 
١ 

١ 
١ 

١ 
  

  
  

  
  

  
  

٤ 
  

 

١٣ 
BA

SE20
6 

Society and individual science 
١ 

١ 
١ 

١ 
  

  
  

  
  

  
  

٤ 
  

 

١٤ 
BA

SE20
7 

Fundam
ental of m

anagem
ent 

١ 
١ 

١ 
١ 

  
  

  
  

  
  

  
٤ 

  
 

١٥ 
BA

SE30
1 

Principles of financial and 
m

anagem
ent accounting 

١ 
١ 

١ 
١ 

  
  

  
  

  
  

  
٤ 

  
 

١٦ 
BA

SE30
5 

Principles of organizational behavior 
١ 

١ 
١ 

١ 
  

  
  

  
  

  
  

٤ 
  

 

١٧ 
BA

SE30
5 

Research m
ethods 

  
  

  
  

  
  

  
١ 

١ 
١ 

  
٣ 
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٧٨
 

 

١٨ 
BA

SE40
2 

Feasibility studies 
١ 

١ 
١ 

١ 
  

  
  

  
  

  
  

٤ 
  

 

Basic science requirements (Math) 

١٩ 
M

A
TH

 
101 

Calculus 1 
١ 

١ 
١ 

١ 
  

  
١ 

  
  

  
  

٥ 
  

 

٢٠ 
M

A
TH

 
102 

Calculus 2 
١ 

١ 
١ 

١ 
  

  
١ 

  
  

  
  

٥ 
  

 

٢١ 
M

A
TH

 
201 

Calculus 3 
١ 

١ 
١ 

١ 
  

  
١ 

  
  

  
  

٥ 
  

 

٢٢ 
M

A
TH

 
202 

D
ifferential Equations 

١ 
١ 

١ 
١ 

  
  

١ 
  

  
  

  
٥ 

  
 

٢٣ 
M

A
TH

 
301 

Probability and statistics 
١ 

١ 
١ 

١ 
  

  
١ 

  
  

  
  

٥ 
  

 

٢٤ 
M

A
TH

 
302 

Linear A
lgebra and M

atrices 
١ 

١ 
١ 

١ 
  

  
١ 

  
  

  
  

٥ 
  

 

Basic science requirements (physics) 

٢٥ 
PH

Y
S10

1 
Classical m

echanical, sound, heat 
١ 

١ 
١ 

١ 
  

١ 
  

  
  

  
  

٥ 
  

 

٢٦ 
PH

Y
S11

1 
G

eneral   physics laboratory 1 
١ 

١ 
١ 

١ 
  

١ 
  

  
  

  
  

٥ 
  

 

٢٧ 
PH

Y
S10

2 
Electricity and m

agnetism
 

١ 
١ 

١ 
١ 

  
١ 

  
  

  
  

  
٥ 

  
 

٢٨ 
PH

Y
S11

2 
G

eneral   physics laboratory 2 
١ 

١ 
١ 

١ 
  

١ 
  

  
  

  
  

٥ 
  

 

٢٩ 
PH

Y
S30

1 
W

aves, O
ptics &

 A
tom

ic Physics 
١ 

١ 
١ 

١ 
  

١ 
  

  
  

  
  

٥ 
  

 

٣٠ 
PH

Y
S 

311 
O

ptics Lab 
١ 

١ 
١ 

١ 
  

١ 
  

  
  

  
  

٥ 
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٧٩
 

 

Basic science 
requirements 
(chemistry) ٣١ 

CH
EM

 
101 

G
eneral chem

istry 1 for engineers 
١ 

١ 
١ 

١ 
  

١ 
  

  
  

  
  

٥ 
  

 

٣٢ 
CH

EM
 

111 
G

eneral chem
istry lab 

١ 
١ 

١ 
١ 

  
١ 

  
  

  
  

  
٥ 

  
 

Basic science 
(computer) 

٣٣ 
CECE 

101 
Fundam

ental to com
puter 

program
m

ing 
١ 

١ 
١ 

١ 
  

  
  

  
  

  
  

٤ 
  

 

Basic science requirements (English 
core) 

٣٤ 
EN

G
L 

101 
Elem

entary English 
١ 

١ 
١ 

  
  

  
  

١ 
  

١ 
  

٥ 
  

 

٣٥ 
EN

G
L 

102 
Low

er interm
ediate  English 

١ 
١ 

١ 
  

  
  

  
١ 

  
١ 

  
٥ 

  
 

٣٦ 
EN

G
L 

201 
interm

ediate  English 
١ 

١ 
١ 

  
  

  
  

١ 
  

١ 
  

٥ 
  

 

٣٧ 
EN

G
L 

202 
 U

pper interm
ediate  English 

١ 
١ 

١ 
  

  
  

  
١ 

  
١ 

  
٥ 

  
 

٣٨ 
EN

G
L 

301 
A

dvanced  English 
١ 

١ 
١ 

  
  

  
  

١ 
  

١ 
  

٥ 
  

 

٣٩ 
EN

G
L 

302 
Research w

riting and corresponds 
١ 

١ 
١ 

  
  

  
  

١ 
  

١ 
  

٥ 
  

 

Engineering 
core 

requirement
s 

٤٠ 
EN

G
R 

101 
Introduction to engineering 

١ 
١ 

١ 
  

  
  

  
١ 

  
١ 

  
٥ 

  
 

٤١ 
EN

G
R 

105 
Production engineering 

١ 
١ 

١ 
  

  
  

  
  

  
  

  
٣ 

  
 



 

 Ministry of higher education 
High valley institute for engineering and technology 

Electrical power engineering program 
 

 
 

٨٠
 

 

٤٢ 
EN

G
R 

102 
Engineering D

raw
ing and projection 

١ 
١ 

١ 
١ 

١ 
  

  
  

  
  

١ 
٦ 

  
 

٤٣ 
EN

G
R 

103 
Engineering m

echanics 1 
١ 

١ 
١ 

١ 
١ 

  
  

  
  

  
  

٥ 
  

 

٤٤ 
EN

G
R 

104 
Engineering m

echanics 2 
١ 

١ 
١ 

١ 
١ 

  
  

  
  

  
  

٥ 
  

 

٤٥ 
EN

G
R 

203 
Strength and testing of m

aterials 
١ 

١ 
١ 

  
  

١ 
١ 

  
  

  
  

٥ 
  

 

٤٤ 
EN

G
R 

204 
Fundam

ental of Fluid M
echanics 

١ 
١ 

١ 
١ 

١ 
  

  
  

  
  

  
٥ 

  
 

٤٦ 
EN

G
R 

302 
G

eneral M
echanical Engineering- 

A
pplied Therm

odynam
ics 

١ 
١ 

١ 
١ 

١ 
  

  
  

  
  

  
٥ 

  
 

Electrical Engineering core requirement 

٤٧ 
CECE10

1 
Fundam

ental of Program
m

ing 
١ 

١ 
١ 

  
  

  
  

  
١ 

  
  

٤ 
  

 

٤٨ 
CECE30

5 
A

utom
atic Control             

١ 
١ 

١ 
  

  
  

  
  

١ 
  

  
٤ 

  
 

٤٩ 
CECE31

5 
A

utom
atic Control lab            

١ 
١ 

١ 
  

  
  

  
  

١ 
  

  
٤ 

  
 

٥٠ 
CECE201 

D
igital Logic D

esign I  
١ 

١ 
١ 

١ 
  

١ 
  

  
١ 

  
  

٦ 
  

 

٥١ 
CECE20

4 
Com

puter O
rganization 

١ 
١ 

١ 
  

  
  

  
  

١ 
  

  
٤ 

  
 

٥٢ 
CECE20

2 
Electric Circuits I   

١ 
١ 

١ 
  

  
١ 

  
  

١ 
  

  
٥ 
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٨١
 

 

٥٣ 
  

CECE20
٣ 

Electric Circuits II
   

   
   

   
  

 
١ 

١ 
١ 

  
  

١ 
  

  
١ 

  
  

٥ 
  

 

٥٤ 
CECE21

3 
Electric Circuits lab 

  
  

  
  

  
١ 

  
  

  
  

  
١ 

  
 

٥٥ 
CECE20

9  
D

igital Logic D
esign II 

١ 
١ 

١ 
  

  
١ 

  
  

١ 
  

  
٥ 

  
 

٥٦ 
CECE21

1 
D

igital Logic lab 2 
  

  
  

١ 
  

١ 
١ 

  
  

  
  

٣ 
  

 

٥٧ 
CECE33

0  
Electrical and Electronic 
m

easurem
ent 

١ 
١ 

١ 
  

  
١ 

  
  

١ 
  

  
٥ 

  
 

٥٨ 
CECE31

3  
M

easurem
ents and Instrum

ents lab 
١ 

١ 
١ 

  
  

١ 
  

  
١ 

  
  

٥ 
  

 

٥٩ 
CECE30

1 
Electronics I            

١ 
١ 

١ 
  

  
١ 

  
  

١ 
  

  
٥ 

  
 

٦٠ 
CECE30

3 
Signals and System

s 
١ 

١ 
١ 

  
  

  
  

  
١ 

  
  

٤ 
  

 

٦١ 
CECE31

2 
Electronic lab II 

  
  

١ 
  

  
١ 

  
  

  
  

  
٢ 

  
 

٦٢ 
CECE30

6 
Electrom

agnetic Theory  
١ 

١ 
١ 

  
  

١ 
  

  
١ 

  
  

٥ 
  

 

٦٣ 
CECE30

2 
Electronics II       

١ 
١ 

١ 
  

  
١ 

  
  

١ 
  

  
٥ 

  
 

٦٤ 
CECE32

5 
Fundam

entals of Com
m

unication  
١ 

١ 
١ 

  
  

  
  

  
١ 

  
  

٤ 
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٨٢
 

 

٦٥ 
CECE32

6 
Com

m
unication lab  

١ 
١ 

١ 
  

  
  

  
  

١ 
  

  
٤ 

  
 

Electrical Power Engineering core requirement 

٦٦ 
CECE31

7 
Electric M

achine I    
١ 

١ 
١ 

  
  

  
  

١ 
١ 

  
  

٥ 
  

 

٦٧ 
CECE48

9 
Professional Training 

  
  

  
  

  
١ 

  
  

  
  

  
١ 

  
 

٦٨ 
CECE431 

D
igital Control 

١ 
١ 

١ 
  

  
  

  
  

١ 
  

  
٤ 

  
 

٦٩ 
CECE31

9 
Pow

er Electronics I   
١ 

١ 
١ 

  
  

  
  

  
١ 

  
  

٤ 
  

 

٧٠ 
   

CECE320 
Power Electronics II 

١ 
١ 

١ 
  

  
  

  
  

١ 
  

  
٤ 

  
 

٧١ 
CECE322 

Power System Analysis I 
١ 

١ 
١ 

  
  

  
  

١ 
١ 

  
  

٥ 
  

 

٧٢ 
CECE430

  
Transmission & Distribution of Electrical 

Energy 
١ 

١ 
١ 

  
١ 

  
  

١ 
  

  
  

٥ 
  

 

٧٣ 
CECE318 

Electric Machine II        
١ 

١ 
١ 

  
  

  
  

١ 
١ 

  
  

٥ 
  

 

٧٤ 
CECE327 

Electrical Energy conversion 
  

  
  

  
  

١ 
  

١ 
١ 

  
  

٣ 
  

 

٧٥ 
CECE490 

Senior project I           
  

  
١ 

١ 
  

١ 
  

  
١ 

١ 
  

٥ 
  

 

٧٦ 
CECE323 

Power System Analysis II 
١ 

١ 
١ 

  
  

  
  

١ 
١ 

  
  

٥ 
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٨٣
 

 

٧٧ 
CECE494 

High Voltage Engineering 
١ 

١ 
١ 

  
  

١ 
  

  
١ 

  
  

٥ 
  

 

٧٨ 
CECE496 

High Voltage Engineering lab 
١ 

١ 
١ 

  
  

١ 
  

  
١ 

  
  

٥ 
  

 

٧٩ 
CECE436 

Electrical Machines III 
١ 

١ 
١ 

  
١ 

  
  

  
١ 

  
  

٥ 
  

 

٨٠ 
CECE437 

Electrical Machines IV 
١ 

١ 
١ 

  
١ 

  
  

  
١ 

  
  

٥ 
  

 

٨١ 
CECE491 

Senior Project II 
  

  
١ 

١ 
  

١ 
  

  
١ 

١ 
  

٥ 
  

 

٨٢ 
CECE439 

Protection
& switchgear in Electrical 

Power systems 
١ 

١ 
١ 

  
  

١ 
  

  
١ 

١ 
  

٦ 
  

 

٨٣ 
CECE428 

Power System Protection 
  

  
١ 

  
  

١ 
  

١ 
١ 

١ 
  

٥ 
  

 

Selective course of Electrical 
Power Engineering core 

requirement ٨٤ 
CECE327 

Utilization of electrical energy 
  

  
١ 

  
  

١ 
  

١ 
١ 

١ 
  

٥ 
  

 

٨٥ 
CECE324 

Special Electrical Machines 
١ 

١ 
١ 

  
  

  
  

١ 
١ 

  
  

٥ 
  

 

٨٦ 
CECE419 

Selected topics in Electrical Power 
Engineering 

١ 
١ 

١ 
  

  
  

  
١ 

  
١ 

  
٥ 

  
 

٨٧ 
CECE425 

   Non-Linear Control 
١ 

١ 
١ 

  
  

  
  

  
١ 

  
  

٤ 
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٨٤
 

 

٨٨ 
CECE429 

Electric Power Distribution 
١ 

١ 
١ 

١ 
  

  
  

  
١ 

  
  

٥ 
  

 

٨٩ 
CECE446 

Planning of Electrical Networks 
١ 

١ 
١ 

١ 
  

  
  

١ 
  

١ 
  

٦ 
  

 

٩٠ 
CECE495 

Feedback Control 
١ 

١ 
١ 

  
  

١ 
  

  
١ 

  
  

٥ 
  

 

٩١ 
CECE410 

Fundamental of distribution system 
١ 

١ 
١ 

١ 
  

  
  

  
١ 

  
  

٥ 
  

 

٩٢ 
CECE424 

Control system 
١ 

١ 
١ 

  
  

  
  

  
١ 

  
  

٤ 
  

 

٩٣ 
CECE427 

Power system operation 
١ 

١ 
١ 

١ 
  

  
  

  
١ 

  
  

٥ 
  

 

٩٤ 
CECE437 

Electrical Machines Theory 
١ 

١ 
١ 

  
  

  
  

١ 
١ 

  
  

٥ 
  

 

  
sum

 of the courses utilizing
  the assessm

ent m
ethods  

٨٤ 
٨٤ 

٨٩ 
٣٨ 

٨ 
٣١ 

٩ 
٢٥ 

٤٩ 
٢٢ 

  
٤٣٩ 

  
 

  
%  

sum
 of the courses utilizing

  the assessm
ent m

ethods  
١٩

٪
 

١٩
٪

 
٢٠

٪
 

٩٪ 
٢٪ 

٧٪ 
٢٪ 

٦٪ 
١١

٪
 

٥٪ 
  

  
  

 



 

 Ministry of higher education 
High valley institute for engineering and technology 

Electrical power engineering program 
 

 
 

٨٥
 

 

 
A

ppendix 8 
Benchmark for competences “Ain shams University” Electrical Power and Machines Engineering Program 

https://eng.asu.edu.eg/education/undergraduates/bylaw
s/ug2018/program

s/U
G

18SPE
PM
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Appendix (9) 
The contribution between the competencies of the program and that of the beach mark (the faculty of 

engineering-ain sham university 

 

 

 

 

 

 

 

 

CS1 Design and analyze the construction of systems to 
generate, transmit, control and distribution 

systems. 

CS2 Analyze the performance of electric power generation, control, 
and distribution systems. 

 
CS2 Design, develop and make analysis through 

simulations for heavy equipment (generators, 
motors, transmission lines, and distributing systems 

to interpret experimental results. 

CS3 Design and perform experiments, as well as analyze and 
interpret experimental results related to electrical power and 

machines system. 
 

CS3 Identify problems and formulate engineering 
solutions to manage the engineering activity during 
the diverse phases of electric power generation, 

transmission, control, and distribution systems. 

CS1 Identify and formulate engineering problems to solve problems 
in the field of electrical power and machines engineering. 

 

CS4 Test and examine components and equipment to 
prepare and review simple sketches, specifications, 
and data sheets for electric power components of 
generation, transmission, control, and distribution 

systems. 

CS4 Test and examine components, equipment and system of 
electrical power and machines. 

 

CS5 Apply modern techniques, skills, and engineering 
tools while performing the development load lists, 
low voltage power systems, design reviews, and 
checks for electric power generation and 

distribution systems. 

CS6 Apply modern techniques, skills and engineering tools to 
electrical power and machines engineering systems. 

 

CS6 Review supplier documentation for compliance with 
specifications for electric power components of 
generation, transmission, control, and distribution 

systems 

- - 

CS7 Integrate electrical, electronic, and mechanical 
components and equipment with transducers, 
actuators, and controllers in creatively computer-

controlled systems. 

CS5 Integrate electrical, electronic, and mechanical components 
and equipment with transducers, actuators, and controllers in 

creatively computer-controlled systems. 
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Appendix (10) 
Course Specifications  
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��©œȂʦʯʲʸƃ¦�

��ŗƆʗƀʸƃ¦�

1� Ǻ�ʤƄŶʯƃ¦Â�ʤॻƄŶʯƃ¦�©œŪœॻŪƃœ�ŝƆ¦ʙʮŗŽƄʯʳʸƃ¦�ŗॻʸॻƄŶʯƃ¦�������������������������������������� 
2� ©œॻʱॻř¦ʙʯŪ¦�Ǻ�ʤƄŶʯƃ¦Â�ʤॻƄŶʯƃ¦ƃœ�ŝƆ¦ʙʮŗŽƄʯʳʸƃ¦�ŗॻʸॻƄŶʯƃ¦������������������������������������

2�1 �ʤƄŶʯƃ¦ƑƈÂœŶʯƃ¦���������������������������������������������������������������� 
2�2 ƑʹƋʘƃ¦�ȄʶŶƃ¦��������������������������������������������������������������� 
2�3 ©ƚȜʵʸƃ¦�Ȇš���������������������������������������������������������������� 
2�4 ŗʵſœʹʸƃ¦Â�°¦ʦʲƃ¦�������������������������������������������������������������� 
2�5 Ƒř¦ʘƃ¦�ʤƄŶʯƃ¦������������������������������������������������������������������ 
2�6 »œʵʯƂƙœǺ�ʤƄŶʯƃ¦������������������������������������������������������������� 
2�7 ©œŵÂʙʵʸƃ¦�ŗॻʱॻř¦ʙʯŪ¦������������������������������������������������������� 
2�8 ʗŶǺ�ʥŵ�ʤॻƄŶʯƃ¦��������������������������������������������������������������� 
2�9 ŝƆʗʸƃ¦�ʤॻƄŶʯƃ¦���������������������������������������������������������������� 

3� �ʤƄŶʯƃ¦Â�ʤॻƄŶʯƃ¦�©œॻʱॻř¦ʙʯŪ¦Â�©œŪœॻŪ�ʖƒʗʲřÂ�ŗŶŞ¦ʙƆ�ŗॻƃ¡����������������������������� 
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1 
 

�ŗƆʗƀʸƃ¦�

řॽʳॽś§ʛʱŬƙ§�¼§ʙƍƗ§�ʦƆŸʱƅ§Ã�ʦॽƆŸʱƅ§�ªŕॽʳॽś§ʛʱŬ¥�¯ʙʴś���ªŕŬŕॽʶƅ§Ã��řŰŕʵƅ§��Ǽ��ʦƆŸʱƅ§Ã�ʦॽƆŸʱƅŕ�Ã��Ɠʱƅ§śƑŸʶ��ŕƎƂॽʁʴʱƅ��
��ŕƎʽƅ§�ʛʰƅ§§şƈ���ŕॽŠʨƅʨʻؔʱƅ§Ã �řŬʙʻƎƆƅ �ƓƅŕŸƅ§ �ȑ¯§ʨƅ§ �ʙƎŸʺǼ �řſƆʱʵʺƅ§ �řॽʺƆŸƅ§����řॼƄ§ʨƈ �řॽʺƍōǼ �ʙƎŸʺƅ§ �ʧƈ �ŕÆƊŕʺǽȂÃ

��¯§ʙŷȂÃ�ʛʸŸƅ§�ªŕƎŠʨś��ʙƎŸʺƅ§�ʛƁ£�ʙƂž��ʜʽʺʱƈ�ȈȞʷǼ�ʛŰŕŸʺƅ§�ȈʺŸƅ§�½ʨŬ�ªŕॼƆʢʱƈ�řॼƄ§ʨʺƅ�ʧʽƆƍʕƈ�ʧʽʳȄʛŦ
��řॽʺॽƆŸʱƅ§�şƈ§ʛʰƅ§�řžŕȞǼ�ʦƆŸʱƅ§Ã�ʦॽƆŸʱƅŕǼ�řŰŕʵƅ§�ªŕŬŕॽʶƅ§�ʧƈ�ʙƔʙŸƅ§�ƅȘʽƂʴʱ���ʦƆŸʱƅ§Ã�ʦॽƆŸʱƆƅ�ʙƎŸʺƅ§�ªŕॽʳॽś§ʛʱŬ§�

�Ã��řǽʚʽſʻʱƅ§�řʢʵƅ§�ʧʺʹʱś��ʙƔʙʴś�Ŷƈ�ŕƎŗ�Àŕॽʁƅ§� ʨ̈Ɔʢʺƅ§�ÀŕƎʺƅ§Ã�řʢʷƊƗ§�ȆƆʱʵƈÃ�řॽʳॽś§ʛʱŬƚƅ¢��řŸǼŕʱƈ�ªŕॽƅ
Ŭŕॽʀ �ª§ʛŮʕƈ �ʥƅʚ Ãؗ �řॽʳॽś§ʛʱŬƛ§ �ʥƆśŕƎʻʰś ���ʗ��ƅ§��şƈ§ʛʰǼ �řſƆʱʵʺƅ§ �řॽʺƆŸƅ§�řŬʙʻƎƆƅ �ƓƅŕŸƅ§ �ȑ¯§ʨƅ§ �ʙƎŸʺ

��ªŕॽʳॽś§ʛʱŬƛ§ �ʧƈ �ƌŷʨʺʳƈ �řॽȃʨʽƆƂƅŕǼ �ŕॽŠʨƅʨʻؔʱƅ§ÃřॽʺॽƆŸʱƅ§��řʲƔʙʴƅ§����ʦŝ �ʧƈÃ �½ʨſʱƅ§ �ȘʽƂʴś �ʧʺʹś �Ɠʱƅ§Ã
�±§ʛʺʱŬƛ§ÀʙƂʱƅ§Ã�řȄ���

�Ã��şƈ§ʛʰƆƅ�řॽʺॽƆŸʱƅ§�řॽʳॽś§ʛʱŬƛ§�ʛȄʨʢś�ʦś�ʙƂž�řॽʺॽƆŸʱƅ§�©ʛʽʶʺƆƅ�ƓʺƁʛƅ§�¿ʨʴʱƅ§�ªŕॼƆʢʱƈÃ�ŕƊÃ±ʨؗ�řʴœŕŠ�Ȉʣ�Ɠž
��ƓŸŠʛʺƅ§�±ŕʡƙ§�ªŕॼƆʢʱʺƅ�ŕÆƂžÃ�ŕॽŠʨƅʨʻؔʱƅ§Ã�řŬʙʻƎƆƅ�ƓƅŕŸƅ§�ȑ¯§ʨƅ§�ʙƎŸʺǼ�řſƆʱʵʺƅ§�řॽʺƆŸƅ§��������ʛʽƔŕŸʺƅ§Ã

řॽʺǽ¯ŕƄƗ§��� �řॽŬŕॽʁƅ§ �řॽɻŠʛʺƅ§NARS 2019ʱʶǽ �§ʚƅ �����±ʨʢśÃ�ʦƆŸʱƅ§Ã �ʦॽƆŸʱƅ§ �ªŕŬŕॽŬ�ʛȄʛƂʱƅ§ �§ʚƍ �¶ʛŸ
��řŸॼʱʺƅ§�ªŕॽʳॽś§ʛʱŬ§�

1� �Ǻ�ʤƄŶʯƃ¦Â�ʤॻƄŶʯƃ¦�©œŪœॻŪƃœ�ŝƆ¦ʙʮ�ŗŽƄʯʳʸƃ¦�ŗॻʸॻƄŶʯƃ¦�

�ʦś±§ʛƁ¥��řŰŕʵƅ§�ªŕŬŕॽʶƅ§�ʧƈ�ʙƔʙŸƅ§Ǽƅŕ�şƈ§ʛʰřſƆʱʵʺƅ§�řॽʺॽƆŸʱƅ§��ƓƍÃ�Ɠƅŕʱƅŕؗ�� 

� ��řॽɻŠʛʺƅ§�řॽʺǽ¯ŕƄƗ§�ʛʽƔŕŸʺƅ§�Șʽʰʢś 
� ��şƈŕƊʛʰƅ§�À§ʜʱƅ§�řŸƈŕʳƅ§�ŕƍʛƂś�Ɠʱƅ§�ȈȄʨʴʱƅ§Ã�¿ʨʰƂƆƅ�řƈŕŸƅ§�ʙŷ§ʨƂƅŕǼ 
� �şƈŕƊʛʰƆƅ�řƈŕŸƅ§�¼§ʙƍƗ§Ã�řƅŕŬʛƅ§Ã�řȄ¤ʛƅŕǼ�¨Ɯʢƅ§�ʅȄʛŸś 
� �½ʛʡÃ�řॽŬ§±ʙƅ§�şƍŕʻʺƅ§Ã�ʦƆŸʱƅ§Ã�ʦॽƆŸʱƅ§�řॽʳॽś§ʛʱŬŕǼ�¨Ɯʢƅ§�ʅȄʛŸś�ʖʽƅŕŬ£Ã���ʦȄʨƂʱƅ§ 
� �ªƜȞʷʺƅ§�Ȉţ�řॽʳƎʻƈ�¹ŕॼś§Ã�řॽʻƍʚƅ§�ª§±ŕƎʺƅ§�řॽʺʻś�ʖʽƅŕŬ£Ã�ƅ§�ʛʽؔſʱƅ§��¨Ɯʢƅ§�Ȑʙƅ�ƓʺƆŸ 
� ��ʥƅʚ Ãؗ ��řॽŬ§±ʙƅ§ �½ʛſƅ§ �řžŕؔƅ �řॽŬ§±ʙƅ§ �¿Ã§ʙʳƅ§ �ʧŷ �ÀƜŷƙŕǼ �şƈŕƊʛʰƅ§ �À§ʜʱƅ§ÁƜŷƙ§����ʙʽŷ§ʨƈ �ʧŷ

��ªŕƊŕʴʱƈƛ§ 
� ��¨Ɯʢƅ§Ã�ʦƎʽƊÃŕŸƈÃ�ʝȄ±ʙʱƅ§�řʯʽƍ�¡ŕʹŷ£�ʖʶƊ�ʧʽŗ�Á²§ʨʱƅ§�ȘʽƂʴś�ƑƆŷ�řʤžŕʴʺƅ§ 
� ��řॽŬ§±ʙƅ§�ª§±ʛƂʺƅ§Ã�şƈ§ʛʰƆƅ�ƓŠ±ŕʵƅ§Ã�ƓƆŦ§ʙƅ§�ʦȄʨƂʱƅ§Ã�řŸŠ§ʛʺƅ§ 
� ��ʧʽŷʙʰʺƅ§Ã�ʧȄʜʽʺʱʺƅ§�¨Ɯʢƅ§�řǽŕŷ± 
� �ʦƎƅ�ƓʺƆŸƅ§�ʦŷʙƅ§�ȈʰŬ�ʛʽžʨśÃ�ʧȄʛʲŸʱʺƅ§�¨Ɯʢƅ§�řǽŕŷ± 
� ��ŕƎʱƊŕॽŰÃ�ʦƆŸʱƅ§Ã�ʦॽƆŸʱƅ§�ªƜʽƎʶś�řžŕؗ�ʛʽžʨś 
� ��şƈŕƊʛʰƅ§�ªŕŠʛʵƈ�ʦƍ£�ʦƍ±ŕॼʱŷŕǼ�¨Ɯʢƅ§�¿ʨţ�±ʨʴʺʱƅ§ 
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� ��řƊÃŕŸʺƅ§�řʯʽƎƅ§Ã�ʝȄ±ʙʱƅ§�řʯʽƍ�¡ŕʹŷ£Ã�¨Ɯʢƅ§�ʧʽŗ�řƆʸƅ§�ʛŰ§Ã£�řȄʨƂś 
� ƅ§�©¯ŕȄ²��řॽʺॽƆŸʱƅ§�řॽƆʺŸƅ§�¼§ʛʡƗ�ÀŕŸƅ§�ŕŲʛ 
� �řƊÃŕŸʺƅ§�řʯʽƎƅ§Ã�ʝȄ±ʙʱƅ§�řʯʽƍ�¡ŕʹŷ£�¡§¯Ɨ�ʛʺʱʶʺƅ§�ʦȄʨƂʱƅ§ 
� ��řॽʺॽƆŸʱƅ§�řॽƆŷŕſƆƅ�ʛʺʱʶʺƅ§�ʦȄʨƂʱƅ§ 
� �ŕƎƈ§ʙʵʱŬ§�ƑƆŷ�Ŷॽʳʷʱƅ§Ã�ʛʺʱʶʺƅ§�Ɠś§ʚƅ§�ʦƆŸʱƅ§�±¯ŕʸƈ�Ƒƅ¥�¨Ɯʢƅ§�Ŷž¯�
�
2� ��ʤƄŶʯƃ¦Â�ʤॻƄŶʯƃ¦�©œॻʱॻř¦ʙʯŪ¦Ƅƃ�ŝƆœƈʙʮ�ŗॻʸƄŶƃ¦�

� »¦ʙʟƕ¦��Ƒż�ŗ °ؕœʵʸƃ¦®¦ʗŵ¤�ʤƄŶʯƃ¦Â�ʤॻƄŶʯƃ¦�ŗॻʱॻř¦ʙʯŪ¦�

o �řʺœƜʺƅ§�ʝȄ±ʙʱƅ§�ªŕॽʳॽś§ʛʱŬ§�±ŕॽʱŦƛ�şƈŕƊʛʰƅŕǼ�ʝȄ±ʙʱƅ§�řʯʽƍ�¡ŕʹŷ£�
o ¼§ʛʡƗ§��Áʙʺƅ§�©ʜƎŠ£Ã�řॽŬʙʻƎƅ§�ʖśŕȞʺƅ§Ã�ªƛÃŕƂʺƅ§�ªŕ ʛؗŮ�Ȉʲƈ�řॽɻʺʱʳʺƅ§�
o ��¨Ɯʢƅ§�

� ��¿œŶƃ¦�»ʗƌƃ¦�

o �¿ƜŦ�ʧƈ�ƌॽƆŷ�ȍŕſʴƅ§Ã�ƓʺƆŸƅ§�½ʨſʱƅ§�ȘʽƂʴś��řॽƅŕŷ�©¡ŕſؗ�ª§°�řॽʺॽƆŸś�şƈ§ʛŗ�
� ��ŗॻɸʙŽƃ¦�»¦ʗƋƕ¦�

o ¨ƜʢƆƅ�¯§ʙŷƙ�řॽʺॽƆŸʱƅ§�şƈ§ʛʰƅ§�ʛȄʨʢś���
o ¢�ȑÃ°�ʧʽʳȄʛʵǼ�ȈʺŸƅ§�½ʨŬÃ�Ŷʺʱʳʺƅ§�¯§ʙƈƙ�¨ƜʢƆƅ�ƓƊ§ʙʽʺƅ§�ʖȄ±ʙʱƆƅ�ʦॽʽƂśÃ�řŸǼŕʱƈ�ªŕॽƅ

�©ʜʽʺʱƈ�řॽƆʺŷÃ�ƌॽʺƆŷ�ª§±ŕƎƈ 

o �ªƜȞʷʺƅ§�ȈţÃ�ʛʽؔſʱƅ§�ƑƆŷ�©±ʙƂƅ§�¨Ɯʢƅ§�¨ŕʶƄȂÃ�ƓƆŷŕſʱƅ§�Ã£�¿ŕŸſƅ§�ʦॽƆŸʱƅ§�řŬŕॽŬ�¹ŕॼś¥
�ʛʽؔſʱƅ§Ã�ªŕƈʨƆŸʺƅ§�ŕॽŠʨƅʨʻؔś�À§ʙʵʱŬ§Ã�¿ŕʸśƛ§�ª§±ŕƎƈÃ�ƓʺƆŸƅ§ 

o ��¡ʜʳƅ§ �řʢʷƊ£ �¿ƜŦ �ʧƈ �¨ƜʢƆƅ �řॽʸʵʷƅ§Ã �řǽ¯ŕॽʁƅ§ �ª§±ŕƎʺƅ§ �řॽʺʻśÃ �ʜȄʜŸśƓƆʺŸƅ§��Ɠž�
Ɯʢƅ§�řʢʷƊƗ§Ã�řॽŬ§±ʙƅ§�ª§±ʛƂʺƅ§��řॽŗ 

o ¢ŕॽŬ§±¯�ʧȄʛʲŸʱʺƅ§�¨ƜʢƆƅ�Ŷƈ�ȈƈŕŸʱƅ§�ªŕॽƅ� 
o řŰŕʵƅ§�ªŕŠŕॽʱţƛ§�ȑÃ°�¨ƜʢƆƅ�řǽŕŷʛƅ§�ʛʽžʨś�� 
o �ʦॽƆŸʱƅ§�ªƜȞʷƈ�ƑƆŷ�ʖƆżʱƅ§�
o ��ªŕƊŕʴʱƈƛ§�ʦʤƊÃ�ʦȄʨƂʱƅ§�½ʛʡ�ʛȄʨʢś 

o �ʦॽƆŸʱƆƅ�©ʙŷŕʶʺƅ§�¯§ʨʺƅ§�ʛʽžʨśÃ�ʦॽƆŸʱƅ§Ã�ȈʺŸƅ§�řʯʽŗ�ʧʽʶʴś�Ȉʺʷʱƅ�řॽʱʴʱƅ§�řॽʻʰƅ§�ʘƔʙʴś���ʦƆŸʱƅ§Ã
�ʙƎŸʺƅŕǼ 
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� Àƚŵ¤��ŗॻʱॻř¦ʙʯŪƙ¦�

o ��şƈŕƊʛʰƅŕǼ�ʝȄ±ʙś�řʯʽƍ�ʨʹŷ�Ȉؗ�ƑƆŷ�řʵʶƊ�ŶȄ²ʨś�
o �ŶƁʨʺƅ§ƓƊÃʛʱؔƅƙ§���

� �ʤƄŶʯƃ¦Â�ʤॻƄŶʯƃ¦�ŗॻʱॻř¦ʙʯŪ¤�ʘʻŽʹř�ŗŶǺœʯƆ�©œॻƃ¡ 
o �¿ʙŸƈ�ʧŷ�ʛȄ±ŕƂś�¯§ʙŷ¥²ŕʳƊƙ§���řॽʳॽś§ʛʱŬƙ§�ʚʽſʻś�Ɠž�ÀʙƂʱƅ§Ã�
o ��¨Ɯʢƅ§ �¡ŕʸƂʱŬ§Ã ��¨Ɯʢƅ§ �şœŕʱƊ �¡ʨŲ �Ɠž �ŕȄʨʻŬ �řॽʳॽś§ʛʱŬƙ§ �řŸŠ§ʛƈʹŷ£Ã¡ŕ����ƌʯʽƍ

�ʝȄ±ʙʱƅ§řʯʽƎƅ§Ã�řƊÃŕŸʺƅ§���
� �ȆʸʵřÂ�ʤƄŶʯƃ¦Â�ʤॻƄŶʯƃ¦�ŗॻʱॻř¦ʙʯŪ¦�Ȗʻƀʲř�²œॻɾ�©¦ʙŬʓƆ�

o ��řƂǼŕʶƅ§�řŝƜʲƅ§�À§ʨŷƗŕǼ�řƊ±ŕƂƈ�¨Ɯʢƅ§�ŕʳƊ�ʖʶƊ�
o �ʙƎŸʺƅ§�ƓʳȄʛŦ�ȑʨʱʶƈ�ʧŷ�ʧƔʙʽſʱʶʺƅ§�ªŕƊŕॽʰʱŬ§�şœŕʱƊ�
o ��ȑʨʱʴƈÃ�řॽʺॽƆŸʱƅ§�şƈ§ʛʰƅ§�řʺœƜƈ�ʧŷ�ʧƔʙʽſʱʶʺƅ§�ªŕƊŕॽʰʱŬ§�şœŕʱƊ�½ʨŬ�ªŕॼƆʢʱʺƅ�ª§±ʛƂʺƅ§

��ȈʺŸƅ§�
o �ªƜȞʷƈ�ƓƆŷ�ʖƆżʱƅ§�Ɠž�ʙƎŸʺƅ§�řŬŕॽŬ�ʧŷ�ʝȄ±ʙʱƅ§�řʯʽƍ�¡ŕʹŷ£Ã�¨Ɯʢƅ§�ªŕƊŕॽʰʱŬ§�şœŕʱƊ

��ʦॽƆŸʱƅ§�
o ��ʝȄ±ʙʱƅ§�řʯʽƍ�¡ŕʹŷ£�¡§¯£�ʧŷ�¨Ɯʢƅ§�ªŕƊŕॽʰʱŬ§�şœŕʱƊ�
o ��řƂǼŕʶƅ§�řŝƜʲƅ§�À§ʨŷƗŕǼ�řƊ±ŕƂƈ�řॽŗƜʢƅ§�řʢʷƊƗŕǼ�ʧʽ ±ؗŕʷʺƅ§�¨Ɯʢƅ§�¯ʙŷ�

� ř�©œॻʱॻř¦ʙʯŪƙ¦���Ȇʸʵ�

� �ʦƆŸʱƅ§�ƓƊÃŕŸʱƅ§�
� �Ɠʻƍʚƅ§�ȆʸŸƅ§ 

� �ªƜȞʷʺƅ§�Ȉţ�
� řʷƁŕʻʺƅ§Ã�±§ʨʴƅ§�
� �Ɠś§ʚƅ§�ʦƆŸʱƅ§�
� �¼ŕʷʱƄƛŕǼ�ʦƆŸʱƅ§ 

� �ªŕŷÃʛʷʺƅ§�řॽʳॽś§ʛʱŬ§ 

� �ʙŸǼ�ʧŷ�ʦॽƆŸʱƅ§ 

� �şƈʙʺƅ§�ʦॽƆŸʱƅ§ 
�
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2�1 �ʤƄŶʯƃ¦�ŗॻʱॻř¦ʙʯŪ¦�ƑƈÂœŶʯƃ¦ 
o ��ʦƆŸʱƅ§ƓƊÃŕŸʱƅ§��ȆƁʨƈ�ʨƍ���ƓʺॽƆŸś����©ʛʽżʸƅ§�ªŕŷʨʺʳʺƅ§�ÀʙʵʱʶǽƓؔƅ����ŕŸƈ�ÁʨʺƆŸʱʺƅ§�ȈʺŸǽ

���ʧȞʺƈ�ʙţ�ƑʸƁ£�Ƒƅ¥�ʧȄʛŦƗ§�ʦƆŸśÃ�ʦƎʺƆŸʱŗ�§ʨƆʸॽƅ 

o ��ʦƆŸʱƅ§ �¼ʛŸǽ �ŕʺƄƓƊÃŕŸʱƅ§����ʦƆŸʱƅ§ �řʯʽŗ ��ƌƊōǼƓʱƅ§����ʧʽʺƆŸʱʺƅ§ �ʧƈ�©ʛʽżŰ�ªŕŷʨʺʳƈ�ʧʺʹʱś
��±ŕʱʵǽ �ʙƁÃ�¾ʛʱʷƈ�¼ʙƍ�²ŕʳƊ¥ �ƑƆŷ�ŕȄʨŬ�ÁʨƆʺŸǽ�ʧʽʺƆŸʱƈ�řʱŬ�Ƒƅ¥ �ʧʽʱʻŝ§ �ʧʽŗ �ŕƈ�Ã§ʛʱś

��ƑƆŷ � ʛ̄ž �Ȉؔƅ �řॽɺʛſƅ§ �ÀŕƎʺƅ§ �řॽƅÃʕʶƈ�Ȉʺʴś �řŷʨʺʳʺƅ§ �¡ŕʹŷ£ȑʙţ�ȈȞʷǼ �ȈʺŸś �ʙƁ �Ã£ ��
ƓƊÃŕŸś�����ŕȄʨŬ�ȈʺŸƅŕǼ�ÀŕॽʁƆƅ�

o ��ʦƆŸʱƅŕžƓƊÃŕŸʱƅ§��Ɗ�řॽʺॽƆŸś�řॽʳॽś§ʛʱŬ§��ʦʹśÃ�řƊÃŕŸʱʺƅ§�©ʛʽżʸƅ§�ªŕŷʨʺʳʺƅ§�ŕƎʽž�Àʙʵʱʶś�řʴŠŕ
���řŷʨʻʱƈ�řॽʺॽƆŸś�řʢʷƊ£�ÁʨŬ±ŕʺǽ�ʘʽʴǼ��ª§±ʙƂƅ§�řſƆʱʵƈ�ªŕȄʨʱʶƈ�ʧƈ�¨Ɯʡ�řŷʨʺʳƈ�ȈƄ

�ʨʹŷ�Ȉ Ãؗ��ƌʺƆŸś�¯§ʛʺƅ§�¹ʨŲʨʺƆƅ�ʦƎʺƎž�ʧʽʶʴʱƅƓž��Ã£�ƌʺƆŸʱƔ�ŕʺŷ�ƛÃʕʶƈ�ʝॽƅ�řŷʨʺʳʺƅ§
��Ƌ¤Ɯƈ²�ʙŷŕʶǽ �Á£ �ƌॽƆŷ �ŕʺƊȂÃ �ȌƂž �ƌʺƆŸʱƔ �Á£ �ʖʳǽ �ŕƈžƓ�����řŷʨʺʳʺƅ§ƓƅŕʱƅŕȃÃ���Ȉؗ �¨Ɯʡ

�ÁʨƆʺŸǽ�řŷʨʺʳƈƓž��ʦƆŸʱƅ§�¡ŕʻŝ£�řŸʱʺƅ§Ã�Ȉʽʸʴʱƅ§Ã�²ŕʳƊƙ§�ʧƈ�ʨŠ�

� �ʤƄŶʯƃ¦�ʤʯƒƑƈÂœŶʯƃ¦��ÅƀżÂ�ŗƆœŵ� °̈ʦʶǺœ��ƕ��Ȇš¦ʙƆ�ŗŶȁ°�

� �»ʙŶʯƃ¦�ŗƄšʙƆ��ƏƃÂƕ¦�ŗƄšʙʸƃ¦ 
��ƌƆʺŷ� ʨ̈Ɔʢʺƅ§Ã��ŕƎśŕॽʢŸƈ�ʙƔʙʴśÃ�řţÃʛʢʺƅ§�řʺƎʺƅ§�Ã£�řƆȞʷʺƅ§�ʦƎſś�ʦʱƔ�ŕƎʽžÃ��ʗƁʨƅ§Ã��ŕƍ¡§²¥

�ŕƎƆʴƅ�¾ʛʱʷʺƅ§�ȈʺŸƆƅ�ʟʸʵʺƅ§�

� �ȆʸŶƃ¦�ʙʻƒœŶƆ� °̈ʦƄŕ�ŗƄšʙƆ��ŗॻƈœʰƃ¦�ŗƄšʙʸƃ¦�Ƒŵœʸʱƃ¦ 
�ʦʱƔƓž����řॽɺŕʺʳƅ§�ªŕॽƅʨʯʶʺƅ§�ʙƔʙʴśÃ�ÁÃŕŸʱƅ§�řॽɿॽ Ãؗ�±§Ã¯Ɨ§�ŶȄ²ʨś�ƑƆŷ�½ŕſśƛ§�řƆţʛʺƅ§�Ƌʚƍ

�±ŕƎʺƅ§Ã��řŷʨʺʳʺƅ§�¯§ʛž£�¡§±ƕ�řǼŕʳʱŬƛ§�řॽɿॽ Ãؗ��¾ʛʱʷʺƅ§�±§ʛƂƅ§�°ŕʵś§�řॽɿॽ Ãؗ�Ȉʴƅ�řƈ²Ɯƅ§�ª§
�řţÃʛʢʺƅ§�řƆȞʷʺƅ§�

� ��ŗॻŞœʯƈƗ¦��ŗʰƃœʰƃ¦�ŗƄšʙʸƃ¦Productivity 
��ȋ§ʛʵƊƛ§ �řƆţʛʺƅ§ �Ƌʚƍ �Ƒž�ʦʱƔƓž����²ŕʳƊ¥ �Ƒž�ŕŸƈ�ÁÃŕŸʱƅ§Ã ��řŷʨʺʳʺƅ§ �¯§ʛž£ �ȈʰƁ �ʧƈ�ȈʺŸƅ§

��ŕƎʽƆŷ�Șſʱʺƅ§�ʛʽƔŕŸʺƅ§Ã�ʝŬƗ§�ʖʶʴǼ� ʨ̈Ɔʢʺƅ§�

�
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�  œƌƈƗ¦��ŗŶǺ¦ʙƃ¦�ŗƄšʙʸƃ¦Termination  
Ƒž�ʦʱƔ����ȆƁʨʱƅ§Ã��řƆȞʷʺƅ§�Ȉţ�¿ŕʺؔʱŬ§�Ã£��ʥƅ°�ʖƆʢʱś�ʗƊŕؗ�Á£�ʛȄʛƂʱƅ§�řǼŕʱؗ�řƆţʛʺƅ§�Ƌʚƍ

�řŷʨʺʳʺƅ§�ƌॽƅ¥�ʗƆŰʨś�ŕƈ�¶ʛŸƅ�§ʙʽƎʺś�¾ʛʱʷʺƅ§�ȈʺŸƅ§�ʧŷ�

� �ʤƄŶʯƃ¦�ʙŮœʹŵƑƈÂœŶʯƃ¦��

� ��řॽŗŕʳǽƙ§�řʯʽʰƅ§�©ʙƊŕʶʺƅ§Positive interdependence�Ȑ±§¯¥�ÀŕʤƊ�ƑƍÃ������ÁʨʺƆŸʱʺƅ§�Ŷʳʷǽ
��ŕŸॽʺŠ�ʦƎţŕʳʻŗ�¯§ ʜ̄ś�ʦƎʻƈ�ʙţ§Ã�Ȉؔƅ�řॽƆʺŸƅ§�©ŕॽʴƅ§�Á£�ʦƎʺƆŸśÃ��ŕŸƈ�§ʨƆʺŸǽ�Á£�ƑƆŷ�

� ��ʛŮŕॼʺƅ§�Ȉŷŕſʱƅ§Face-to-Face Interaction��ʧʽʺƆŸʱʺƆƅ�©ʛʽżʸƅ§�řŷʨʺʳʺƅ§�řƅŕţ�Ţʺʶś��
ŷ�Ȉؗ�ŕʳƊ�§ʨʻʺʹॽƅ�ȘȄʛſؗ�ÁʨƆʺŸȄÃ��±ŕؔžƗ§Ã�¡§±ƕ§�¿¯ŕॼś�ʦƎƅ�ŢॽʱśÃ�©ʛŮŕॼƈ�ŕŸƈ�ȈʺŸƆƅ��ʨʹ

�řŷʨʺʳʺƅ§�Ƒž�

� ��řǽ ʛ̄ſƅ§ �řॼŬŕʴʺƅ§Individual Accountability��ƌƈʙƂś �ʧŷ �řॽƅʨʯʶʺƅ§ �ʦƆŸʱƈ �Ȉؗ �ȈʺʴʱƔ ��
��ƌƊōǼ�ʨʹŷ�Ȉؗ�§ʙʽŠ�ƑŸȄÃ��ȈȞؗ�řŷʨʺʳʺƅ§�ª§²ŕʳƊ¥�ʧŷ�¿ʨʯʶƈ�ʨƍÃ��ȈʺŸƅ§�¿ŕʺƄȂÃ��ƑʺƆŸƅ§

�řǽ ʛ̄ž�©±ʨʸǼ�ʥƅ°�ʙŸǼ�ʖŬŕʴǽ�¼ʨŬ�
� ��řॽɺŕʺʱŠƛ§�ª§±ŕƎʺƅ§�řॽʺʻśDevelopment of Social skills�ª§±ŕƎʺƅ§�ƑƊÃŕŸʱƅ§�ʦƆŸʱƅ§�ƑʺʻƔ��

��ª§±ŕƎʺƅ§�Ƌʚƍ�ʧƈÃ�Ŷʺʱʳʺƅ§Ã�ȈʺŸƅ§Ã�řŬ±ʙʺƅ§�Ƒž�ŕʳʻƆƅ�ʦƆŸʱƈ�Ȉؗ�ŕƎŠŕʱʴǽ�Ƒʱƅ§�řॽɺŕʺʱŠƛ§
�ƑƆŷÃ��ªŕŷ§ʛʸƅ§�řȄʨʶśÃ�ªƜȞʷʺƅ§�ȈţÃ�±§ʛƂƅ§�°ŕʵśȂÃ�ʛŦƕ§�ʛƔʙƂśÃ�ʦƎžÃ�¿ŕŸſƅ§�¿ŕʸśƛ§

�ª§±ŕƎʺƅ§�Ƌʚƍ�§ʨŬ±ŕʺॽƅ�ʧʽʺƆŸʱʺƅ§�ƌॽŠʨś�ƑƈʨƔ�ȈȞʷȃÃ�ʦƆŸʺƅ§���§ʨƈʙƂȄÃ��řॽƊÃŕŸʱƅ§�ʦƎśŕŷʨʺʳƈ�Ƒž
��řॽɺŕʺʱŠƛ§�ªŕॽƆʺŸƅ§Ã�řŷʨʺʳʺƅ§�ªƜŷŕſś�ʧŷ�řʴŠ§±�řǽʚżś�

� ��řŷʨʺʳʺƅ§ �ʦॽʽƂśGroup Evaluation��Ȑʙƈ �řʷƁŕʻƈÃ �ŕƎœ§¯£ �ʦॽʽƂʱŗ �Àŕॽʁƅ§ �ªŕŷʨʺʳʺƅ§ �ƑƆŷ ��
�ʙȄÃʜʱŗ�Ã£�ʛʽżŰ�´ŕƂƊ�¿ƜŦ�ªŕʺॽʽƂʱƅ§�Ƌʚƍ�§ʨʻʽʰƔ�Á£�ʧʽʺƆŸʱʺƅ§�ÁŕȞƈŐȃÃ��řƈŕŸƅ§�ŕƎž§ʙƍ£�ȘʽƂʴś

�ʦƎƈʙƂś�ʧŷ�řȃʨʱȞƈ�ʛȄ±ŕƂʱŗ�ʦƆŸʺƅ§�
�Ƒƃœʯƃ¦�¾Âʗʱƃ¦�ŠŰʦȂÂ�ʤƄŶʯƃ¦�ʥʻŕ�©œżƚʯŤƙ¦ƑƈÂœŶʯƃ¦���ʤॻƄŶʯƃ¦ÂȏʗʻƄƀʯƃ¦���

�

�

�

�
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�ʤƄŶʯƃ¦�ʥʻŕ�ŗƈ°œƀƆƑƈÂœŶʯƃ¦���ʤॻƄŶʯƃ¦ÂȏʗʻƄƀʯƃ¦�

�ʤƄŶʯƃ¦ƑƈÂœŶʯƃ¦��ʤƄŶʯƃ¦�ȏʗʻƄƀʯƃ¦�

�ȌǼ§ʛś�Ɠŗŕʳǽ¥��ȌǼ§ʛś�ʙŠʨƔ�ƛ�

řǽ ʛ̄ž�řॽƅʨʯʶƈ�řǽ ʛ̄ž�řॽƅʨʯʶƈ�ʙŠʨś�ƛ�

ʧʽʶƊŕʳʱƈ�ʛʽŻ�¡ŕʹŷ£��ʧʽʶƊŕʳʱƈ�¡ŕʹŷ£�

�¿ŕʺŷƗ§�Ȉؗ�Ƒž�¾±ŕʷƈ�ʙœŕƂƅ§�ʦœŕƂƅ§�ʨƍ�ƌǽ£±Ã�ʜ ʛؗʺʱƈ�ʙţ§Ã�ʙœŕƁ�

�řŷʨʺʳʺƅ§�¡ŕʹŷ£�Ȉؔƅ�řǼŕʳʱŬ§�řǼŕʳʱŬ§�ȌƂž�ƌʶſʻƅ�

�ŕƎʰʽśʛśÃ�±§Ã¯Ɨ§Ã�ÀŕƎʺƅ§�ƑƆŷ�ʙʽƄōʱƅ§��ȌƂž�řʺƎʺƅ§�ƑƆŷ�ʙʽƄōʱƅ§�ʦʱƔ�

�řॽɺŕʺʱŠƛ§�ª§±ŕƎʺƆƅ�ʛŮŕॼƈ�ʦƆŸś��ª§±ŕƎʺƅ§ŕƎƆƍŕʳś�ʦʱƔ�Ã£�¶ʛſś�řॽɺŕʺʱŠƛ§�

ªŕŷʨʺʳʺƅ§�ȈƆʵʱȄÃ�ȎţƜƔ�ʦƆŸʺƅ§��ªŕŷʨʺʳʺƅ§�ȈƍŕʳʱƔ�ʦƆŸʺƅ§�

ªŕŷʨʺʳʺƅ§�ªŕॽƆʺŷ�«ʙʴś�ªŕŷʨʺʳʺƅ§�ªŕॽƆʺŷ�«ʙʴś�ƛ�

�ʤƄŶʯƃ¦�ʤʴʯƒƑƈÂœŶʯƃ¦���œƌʹƆ�©¦ʚʻʸʸƃ¦�ʥƆ�ʗƒʗŶƃœǺ�

� �řƂʲƅ§�©¯ŕȄ²Ɠž��ʦƆŸʱʺƅ§�ªŕƊŕȞƈȂÃ�ª§±ʙƁ 

� �řॽɺŕʺʱŠƛ§�ª§±ŕƎʺƅ§�ʧʽʶʴś��ª§ʚƅ§�ʛƔʙƂśÃ 

� ��ʠŸॼƅ§�ʦƎʹŸȃÃ�¨Ɯʢƅ§�ʧʽŗ�řॽŗŕʳǽ¥�ªŕƍŕʳś§�ʧȄʨؔś 

� ��ȈʺŸƅ§�ʨʴƊ�řॽɻž§ʙƅ§�©¯ŕȄ² 

� �ƜʰƂś�ʛʲƄ£�ªŕƁƜŷ�ʧȄʨؔś 

� �Ȉŷŕſʱƅ§Ã�¿ŕʸśƛ§�ª§±ŕƎƈ�ʧʽʶʴśƓŷŕʺʱŠƛ§�� 
� ��ªƜȞʷʺƅ§�Ȉţ�ƑƆŷ�©±ʙƂƅ§�řॽʺʻś 

� §�ÀŕƎʺƅ§�²ŕʳƊ¥�ʨʴƊÃ�řŷʨʺʳʺƅ§�¯§ʛž£�ʨʴƊÃ�ª§ʚƅ§�ʨʴƊ�řॽƅʨʯʶʺƅŕǼ�±ʨŸʷƅ§�řॽʺʻś��řȃʨƆʢʺƅ 

� ��řॽʺॽƆŸʱƅ§�řॽƆʺŸƅ§�±ʨʴƈ�ʨƍ�ʦƆŸʱʺƅ§�ȈŸŠ 

� ��ʦƆŸʱƅ§ƓƊÃŕŸʱƅ§����ʦƆŸʱƅ§�ȈŸʳǽ�ŕʺƈ�ŕʳʻƅ§�ȘȄʛʡ�ʨƍƓƊÃŕŸʱƅ§����ƌƊ£�ƑƆŷ�ʦƆŸʱƅ§�Ƒƅ¥�ʛʤʻś�řॽʳॽś§ʛʱŬ§
�ʦƆŸʱʺƅ§�ȋŕʷƊ 

�
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2�2 ��ƑʹƋʘƃ¦�ȄʶŶƃ¦�ŗॻʱॻř¦ʙʯŪ¤ 
��ʙŸśƌॽʳॽś§ʛʱŬ§����ʧƈ�Ɠʻƍʚƅ§�ȆʸŸƅ§�ªŕॽʳॽś§ʛʱŬƛ§����ʙʺʱŸś�Ɠʱƅ§ƑƆŷ����ʛʡʛʰƄ£����ʧƈ�ʧȞʺƈ�¯ʙŷ�±ŕؔžƗ§��

��ªŕŷʨŲʨʺƅ§�ʧƈ�¹ʨŲʨƈ�řʳƅŕŸʺƅřॽʺƆŸƅ§����ʧƈ�µŕʵŮ£����Ƌʚƍ�ª§ʜʽʺƈ�ʧƈ��ʛʽʸƁ�ʗƁÃ�Ɠž�ʧʽſƆʱʵƈ
řॽʳॽś§ʛʱŬƛ§��ŕƎƊ¥����ʧƈ�ƌŷʨʺʳƈÃ�ʖŬŕʻƈ�ÁŕȞƈ�ʛʽŻ�ʖƆʢʱś�ƛ�řǽ¯ŕʸʱƁ§��ȈȄʨʡ�ʖȄ±ʙś�Ɠƅ§�¬ŕʱʴś�ƛ

½§±ÃƗ§�ÀƜƁƗ§Ã��

� �ʤƄŶʯʸƃ¦�°Â®Ƒż��ȄʶŶƃ¦�ƏƄŵ�ʤőœƀƃ¦�ʤॻƄŶʯƃ¦�ƑʹƋʘƃ¦�
� �ʛʢȄÃ�ʦƆŸʱƅ§�Ɠž�ÆƛŕŸž�Æŕƈŕʺʱƍ§�ʛƎʤǽʛʰƄ£��ʧƈ�ʧȞʺƈ�¯ʙŷ±ŕؔžƗ§���
� �¾±ŕʷǽʛʰƄ£�Ɠʻƍʚƅ§�ȆʸŸƅ§�ªŕʶƆŠ�Ɠž�¨Ɯʢƅ§�ʧƈ�¯ʙŷ���

� ��ƑʹƋʘƃ¦�ȄʶŶƃ¦�©œॻʱॻř¦ʙʯŪ¦�ʙȂʦʠř�Ƒż�ʤƄŶʸƃ¦�°Â®�
� �¿ʨʰƁ±ŕؔžƗ§��ʛʽżƅ§řžʨƅōƈ���ŕƎŸॽʳʷśÃ�
� ¡ŕſŲ¥��ʧƈ�ʨŠ©±ŕŝƙ§���¨Ɯʢƅ§�ʧʽŗ�ȑʙʴʱƅ§Ã�
� �¿ʨʰƁÃ�ʙƂʻƅ§�ʖʻʳś±ŕؔžƗ§��ʗƊŕؗ�ŕʺƎƈ�
� �ȋŕॼʻʱŬ§�ʧʽŗ�Ȉʸſƅ§±ŕؔžƗ§���ŕƎʺॽʽƂśÃ 

� �ʧȄʛŦƕ§�±ŕؔž£�ȈʰƂʱȄÃ�ŕʱſƊƛ§�ʛƎʤǽ 

� ��ŕƎŲʛŷÃ�±ŕؔžƗ§�ʦॽʤʻśÃ�Ŷʺʳƅ�řſƆʱʵƈ�±¯ŕʸƈ�ÀʙʵʱʶȄÃ�řʢŦ�ŶॼʱƔƑƆŷ��������ʧʽ ±ؗŕʷʺƅ§�ŶॽʺŠ
�ƓžřʶƆʳƅ§�� 

� Ȉʽƅʙƅ§Ã�Șʢʻʺƅ§�ÀʙʵʱŬ£�ƓƆŷ�¨Ɯʢƅ§�Ŷॽʳʷś��řॽʸʵʷƅ§�Ƌ±ŕؔž£�ʛȄʨʢʱƅ�ƓʺƆŸƅ§ 

� �ȆƁʨʺƅ§�ƌॼƆʢʱƔ�ŕʺƅ�řŸŠ§±�řǽʚżś�ƓʢŸȄÃ�¨Ɯʢƅ§�ÀʙƂś�ʖƁ§ʛƔ�
� �ȄʶŶƃ¦�§ʦƄŪ¢�¿¦ʗʳʯŪ¦�ʗʹŵ�œƌŵœॺř¦�ʔŞ¦ʦƃ¦�ȉÂʙʵƃ¦ƑʹƋʘƃ¦��

� �ʦȄʨƂś�Ã£�ʙƂƊ�ȑ£�ʖʻʳś�©±ÃʛŲƓŗŕʳǽ¥��Ã£ƓʰƆŬ��±ŕؔžƗ§�ʧƈ�©ʛؔž�ȐƗƓʱƅ§���¨Ɯʢƅ§�ŕƎţʛʢǽ 

� ��¡ŕŦʛʱŬ§�ʛʲƄ£�ÁʨȞǽ�Á£�ƑƆŷ�ʦƆŸʱʺƅ§�©ʙŷŕʶƈ�¼ʙƎŗ��řॽʺƍÃ�Ã£�řॽƅŕॽŦ�ʗƊŕؗ�ŕʺƎƈ�©ʛؔž�ȑ£�ȈʰƂś
���ŕʤſʴś �ȈƁ£ÃƓƅŕʱƅŕȃÃ����±ŕؔžƗ§ �ʙʽƅʨśÃ �Ȉʽʵʱƅ§ �ƑƆŷ �ƌś§±ʙƁ �ʅॽʣʨś �Ƒž �©¡ŕſؗ �ƑƆŷ£Ɠž���Ȉʣ

��ʦॽʽƂʱƅ§Ã�ʙƂʻƅ§�ȋʨżŲ�ʧƈ�Ȉƈŕؔƅ§�±ʛʴʱƅ§�¼Ãʛʣ 

� �ʙƅʨƔ �ʦؔƅ§ �ÁƗ��±ŕؔžƗ§�ʧƈ�ʧȞʺƈ�¯ʙŷ�ʛʰƄōǼ �¡ƛ¯ƙ§����±ŕؔžƗ§�¯ʙŷ�¯§²�ŕʺƆؗ�ƌƊ£ �°¥ ��ʅॽؔƅ§
��ŕƎʻƈ�ȈʽŰƗ§Ã�ʙʽʳƅ§�ʖʽʸƊ�¯§²�řţʛʱƂʺƅ§ 

� ��řʻʽŸƈ�©ʛƍŕʣ�ʧʽʶʴś�¿ʨţ�řʷƁŕʻʺƅ§�ªƜȞʷƈ�±Ãʙś�Á£Ã��ŕƍʛȄʨʢśÃ�ʧȄʛŦƕ§�±ŕؔž£�ƑƆŷ�¡ŕʻʰƅ§
��±ŕؔž£�řŸǼŕʱƈ�Ã£ 
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� �ȄʶŶƃ¦�©œſʦŶƆƑʹƋʘƃ¦���
� ��ȆʸŸƅ§Ɠʻƍʚƅ§����ʧƍʚƅ§�ŶŲÃ�ƑʻŸǽƓž���ؔſʱƆƅ�řȄʜƍŕʳƅ§Ã�©±ŕŝƙ§�ʧƈ�řƅŕţ��ʛʽƓž���ªŕƍŕʳśƛ§�Ȉؗ

�Șœ§ʨŸƅ§�ŶॽʺŠ�řƅ§²¥�ʖƆʢʱƔ�§ʚƍÃ�řţÃʛʢʺƅ§�řƆȞʷʺƅ§�¿ʨţ�±ŕؔžƗ§�ʧƈ�ʧȞʺƈ�¯ʙŷ�ʛʰƄ£�ʙʽƅʨʱƅ
��řॽʸʵŮ�¨ŕॼŬ£�Ƒƅ¥� ʨ̄Ƃǽ�ŕƈ�Șœ§ʨŸƅ§�Ƌʚƍ�ʧƈÃ��ƌśƛŕॽŦÃ�ƌśŕŠŕţ�Ȉ �ؗʧŷ�Ţʸſॽƅ�ʛؔſƅ§�Àŕƈ£�ʧƈ

�řॽɺŕʺʱŠ§ÃŕƎʻƈ��
� �Șœ§ʨŷřॽƄ§±¯¥��ȈʲʺʱśÃƓʻʰʱŗ����¡ŕॽŮƗ§�Ƒƅ¥�ʛʤʻƅ§Ã�ʛʽؔſʱƆƅ�©ʙţ§Ã�řƂȄʛʢƅ�ÁŕʶƊƙ§ 

� �ȈʲʺʱśÃ�ȘƆŸʱś�Șœ§ʨŷƓž��ʧƈ�Ȉʷſƅ§Ã�¼ʨʵƅ§¡ƛ¯ƙ§��ƌœ§±ŋǼ 

� ��ŕƈʙʻŷ�řŰŕŦÃ��ʧȄʛŦƕ§�Ŷƈ�Șž§ʨʱƅ§ �©±ÃʛʹǼ� ʛ̄ſƅ§ �±ʨŸʷǼ�ȘƆŸʱś�Șœ§ʨŷ�Ɠśōǽ���¡ƓʷǼ
��¼ʨƅōƈ�ʛʽŻ 

� ��ʦȞƎʱƅ§Ã�řžŕʵʶƅŕǼ�Ƌ±ŕؔžƗ�ʧȄʛŦƕ§�ªŕƈŕƎś§�ʧƈ�¼ʨʵƅŕǼ�ȘƆŸʱś�Șœ§ʨŷ 

� œ§ʨŷ���řॼȄʛżƅ§Ã�©ʙƔʙʳƅ§�±ŕؔžƗ§�ƑƆŷ�ʦȞʴƅ§�Ƒž�¹ʛʶʱƅŕǼ�ȘƆŸʱś�Ș 

� �ªŕॽŲ§ʛʱžƜƅ�ƑʺŷƗ§�ʦॽƆʶʱƅŕǼ�ȘƆŸʱś�Șœ§ʨŷ�
�

2�3 �©ƚȜʵʸƃ¦�ËȆš�ƏƄŵ�ʤőœƀƃ¦�ʤƄŶʯƃ¦�ŗॻʱॻř¦ʙʯŪ¤ 
o ��ʦƆŸʱʺƆƅ�Ţॽʱś�ŕƎƊƗ��ʦƆŸʱƅ§Ã�ʦॽƆŸʱƅ§�Ƒž�řƅŕŸſƅ§�ªŕॽʳॽś§ʛʱŬƛ§�ʧƈ�ªƜȞʷʺƅ§�Ȉţ�řॽʳॽś§ʛʱŬ§�ʙŸś

ƜȞʷʺƅ§�řƎŠ§ʨƈ�Ƒž�řŰʛſƅ§��ªȑʙʸʱƅ§Ã�����ŕƎƆţ�řƅÃŕʴƈÃ��ŕƎƅƓƅŕʱƅŕȃÃ���řƎŠ§ʨƈ�ƑƆŷ�Ƌʙŷŕʶś
�ŕॽƆŸƅ§�ʛʽؔſʱƅ§�ª§±ŕƎƈ�Ƒʺʻś�ŕƎƊōǼ�ªƜȞʷʺƅ§�Ȉţ�řॽʳॽś§ʛʱŬ§�ʜʽʺʱś��ƌśƜȞʷƈÃ�ȈʰƂʱʶʺƅ§�ªŕǽʙʴś

���řƆȄʨʡ�©ʛʱſƅ�ŕƍʛؗʚśÃ�řƈʨƆŸʺƅ§�ʦƎž�ƑƆŷ�ʦƎś±ʙƁ�ʧƈ�ʙȄʜśÃ�ʧʽʺƆŸʱʺƅ§�Ȑʙƅ�ŕʹǽ£Ã����ʦƎśʙŷŕʶƈ
��ŕƎſॽʣʨśÃ �ªŕƈʨƆŸʺƅ§ �Șʽʰʢś �ƑƆŷƓž�����©ʙƔʙŠ �řॽśŕॽţ �ȆƁ§ʨƈƓƎž��ž§ʙƅ§ �ʛʽʲś�ʦƆŸʱƆƅ � �řॽɻ

��ȈƆƈ�ÁÃʙŗ�řƆȞʷʺƅ§�Ȉţ�ȈŠ£�ʧƈ�ȈʺŸƅŕǼ�¹ŕʱʺʱŬƛ§Ã�ƓƎž��©¯ŕſʱŬƛ§�ƑƆŷ�ƌśʙŷŕʶƈ�Ƒƅ¥�ƑŸʶś
��řſƆʱʵʺƅ§�ʦƆŸʱƅ§�±¯ŕʸƈ�ʧƈƓƅŕʱƅŕȃÃ���řॽƅʨʯʶʺƅŕǼ�³ŕʶţƙ§�ƌǽʙƅ�ƑʺʻśƓž��ƌʶſƊ�ʦॽƆŸś�

��ȆʴƄʴʯƃ¦Â�ʔʻřʙʯƃœǺ�œƌŵœॺř¦�ʥƆ�ʗŕƙ�¨ʗƒʗŵ�©¦ʦʠŤ�ŗƄȜʵʸƃ¦�ȆʲƃÂƑƀʠʹʸƃ¦���Əƃ¤�Ȇʶƈ�Əʯš
�Ȇʲƃ¦�ŗƄȜʵʸƄƃ�ȆʰƆƕ¦ƑƋÂ���

� �řƆȞʷʺƅ§�ʙƔʙʴś 

� �řƆȞʷʺƅ§�ʧŷ�ªŕƈʨƆŸʺƅ§Ã�ªŕƊŕॽʰƅ§�ŶʺŠ 

� �řƆȞʷʺƆƅ�¿ʨƆţ�§ʛʱƁ§ 
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� �řƆȞʷʺƆƅ�řţʛʱƂʺƅ§�¿ʨƆʴƅ§�řʷƁŕʻƈ 

� �řƆȞʷʺƆƅ�ȈʲƈƗ§�Ȉʴƅ§�Ƒƅ¥�ȈŰʨʱƅ§ 

� �ªŕʺॽʺŸʱƅ§Ã�ªŕŠŕʱʻʱŬƛ§�ȘʽʰʢśƓž���©ʙƔʙŠ�ȆƁ§ʨƈ�
o ��¿¯ŕॼʱƔ�¡ŕʸƂʱŬƛ§�řॽƆʺŷ�Ɠž�ª§ʨʢʵƅ§�Ƌʚƍ�¿ƜŦÃ�´ŕƂʻƅ§�ªŕƂƆţ�¿ƜŦ�ʧƈ�±ŕؔžƗ§�¨Ɯʢƅ§

��řƂǼŕʶƅ§�ʦƎʱžʛŸʺǼ�ʙƔʙʳƅ§�ʦƆŸʱƅ§�¨Ɯʢƅ§�ȌȃʛȄÃ��ȐʛŦƗ§�ȈœŕŬʨƅ§Ã�ƓŷŕʺʱŠƛ§�ȈŰ§ʨʱƅ§�ŶƁ§ʨƈÃ
��řƎŗŕʷƈ�ªƜȞʷƈ�Ƒƅ¥�¡ŕʸƂʱŬƛ§�řॽƆʺŷ�ÁʨƆƂʻȄÃ�

o ��řॽƆʺŸƅ§ �ʦȄʨƂś �Ɠž �ʧʽƆŷŕž �ʧʽ ±ؗŕʷƈ �§ʨƊʨȞǽ �Á£ �¨Ɯʢƅ§ �ƑƆŷ �řॽƆʺŸƅ§ �Ƌʚƍ �¿ƜŦÃ��şœŕʱƊÃ
¡ŕʸƂʱŬƛ§��ʛƈÃ��ŕƎʱŸŠ§�

� �ʤƄŶʯʸƃ¦�°Â®Ƒż���©ƚȜʵʸƃ¦�ËȆš�ƏƄŵ�ʤőœƀƃ¦�ʤƄŶʯƃ¦ 
� �ªƜȞʷʺƅ§�Ȉţ�ª§±ŕƎƈ�³±ŕʺȄÃ�ʦƆŸʱƅ§�Ɠž�ÆƛŕŸž�Æŕƈŕʺʱƍ§�ʛƎʤǽ�
� ��Ŷʺʱʳʺƅ§�ȈƄŕʷƈ�ƌŠ§ʨʱƅ�ŶॽŲ§ʨƈ�ʛʱƂǽ�
� �ªƜȞʷʺƅ§Ã�ŕǽŕʹƂƅ§�ʧŷ�©ʙƔʙŠ�řžʛŸƈ�¨ŕʶʱƄ§�¿ʨţ�¹ƜʢʱŬƛ§�ʖţ�ʛƎʤǽ�
� ��ªƜȞʷʺƅ§�Ȉţ�Ɠž�©ʛŗŕʲʺƅ§�ȑʙʰƔ�
� �Ɠž�Æŕॼɼ§±�ÁʨȞǽ�½ʛʢƅ§�Ƌʚƍ�ŶſƊ�ʦȄʨƂśÃ�řƆȞʷʺƅ§�Ȉʴƅ�řſƆʱʵƈ�½ʛʡ�ʖȄʛʳś�
� ��ªƜȞʷʺƅ§�Ȉʴƅ�ȘȄʛž�Ɠž�Ã£�ÆƜƂʱʶƈ�ȈʺŸǽ 

� œƌƆ¦ʗʳʯŪ¦Â�©ƚȜʵʸƃ¦�Ȇš�©œॻʱॻř¦ʙʯŪ¦�ʙȂʦʠř�Ƒż�ʤƄŶʸƃ¦�°Â®�

� ŕʢƅ§�ŕƎŠŕʱʴś�Ɠʱƅ§�ª§±ŕƎʺƅ§Ã�řžʛŸʺƅ§�¯ʙʴǽƅ�¹ƜʢʱŬƛ§Ã�¡ŕʸƂʱŬƛ§Ã�ʘʴॼƅ§�¡§ʛŠƙ�ªŕॼ�
� �Ã£�řॽƅÃƗ§�ªŕŠŕʱʻƅ§�¯ʙʴǽ��¡ŕʸƂʱŬƛ§Ã�ʘʴॼƅŕǼ�ʦƎƈŕॽʁƅ�řʳॽʱƊ�¨Ɯʢƅ§�ŕƎʰʶʱȞǽ�Ɠʱƅ§�ʦॽʂŕſʺƅ§�
� ��ÆƜʰƂʱʶƈ�ʦƍʙʽſś�ʘʴॼƅ§Ã�ªƜȞʷʺƅ§�Ȉţ�½ʛʢƅ�¬°ŕʺƊ�¨Ɯʢƅ§�ʦƆŸǽ�
� �ʘʴॼƅ§�¡§ʛŠƙ�řȃʨƆʢʺƅ§�ŶŠ§ʛʺƅ§�ʙƔʙʴś�Ɠž�¨Ɯʢƅ§�ʙŷŕʶǽ�
� �ʘʴॼƅ§�¡§ʛŠ¥�řॽƆʺŷÃ��©ʛŗŕʲʺƅ§�Ȉʲƈ��ʘʴॼƅ§�ªŕƍŕʳś§�ʧƈ� ÈÌȈؗ�Ɠž�ÆŕŠ°ʨʺƊ�ÀʙƂǽ 

� ��ʛƈƗ§�ʖƆʢś�ŕʺƆؗ�ʦƎʺŷʙƅ�ȈŦʙʱȄÃ�¨Ɯʢƅ§�ÀʙƂś�ʖƁ§ʛƔ�
 

�����ŗʵſœʹʸƃ¦Â�°¦ʦʲƃ¦�ŗॻʱॻř¦ʙʯŪ¤ 
o ��řƈŕƎƅ§�ʖʽƅŕŬƗ§�ʙţ£�řʷƁŕʻʺƅ§� ʨ̈ƆŬ£�ʛʰʱŸǽ�Ɠž���¾ʛʱʷǽ�ŕॽŬŕŬ£�ŕȃʨƆŬ£�ʛʰʱŸǽ�ƌƊ¥�Ȉŗ��ʦॽƆŸʱƅ§

��ȐʛŦƗ§�ʖʽƅŕŬƗ§�ŶॽʺŠ�ŶƈƓž����řʲƔʙʴƅ§�ʦॽƆŸʱƅ§ �½ʛʡ�ʧƈ�řƂȄʛʡ�řʷƁŕʻʺƅ§Ã�±§ʨʴƅŕž��řॽȃʛʱƅ§
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Ɠʱƅ§����¿ŕʸśƛ§Ã�ȈŷŕſʱƅŕǼ�ʦʱƎś�ȑʨżƆƅ§���ȑʚƅ§����ª§±ŕʶſʱŬƛ§Ã�řƆʯŬƗ§�ȘȄʛʡ�ʧŷ�ʧʽʺƆŸʱʺƅ§�ʧʽŗ�ʦʱƔ
Ɠʱƅ§�§�Ƒƅ¥�Ã£�ʠŸॼƅ§�ʦƎʹŸǼ�Ƒƅ¥�¨Ɯʢƅ§�ŕƎƎŠʨś��ʦƆŸʺƅ�

o ��Ȉŷŕſʱƅ§�řॽƆʺŷ�Á£�ʙʳƊ�ŕʻƍ�ʧƈÃ�ƓʤſƆƅ§����řŷŕŮ¥�Ƒƅ¥�Ȑ ʕ̄ś�ʦƆŸʺƅ§Ã�¨Ɯʢƅ§�ʧʽŗ�ȆƁ§ʨʺƅ§�¿¯ŕॼśÃ
��À§ʛʱţ§Ã��ʦœ§ʙƅ§�±§ʨʴƅ§Ã�řƅŕŸſƅ§�ř ±ؗŕʷʺƅ§Ã�řȄʛʴƅ§�ʧƈ�ʨŠȑ£ʛƅ§���ȑ£ʛƅ§Ã����řॽƆʺŷ�ȈŸʳǽ�ŕʺƈ��ʛŦƕ§

�§ʛŝ£�ʙŸǼ£Ã�řŸʱƈ�ʛʲƄ£�ʦƆŸʱƅ§Ã�ʦॽƆŸʱƅ§Ɠž�ʻƈ�© ʨ̄ʷʻʺƅ§�řȄʨȃʛʱƅ§�¼§ʙƍƗ§�ȘʽƂʴś�ŕƎ�
� ���ŗʵſœʹʸƃ¦Â�°¦ʦʲƃ¦�ŗॻʱॻř¦ʙʯŪ¦�œǻ¦ʚƆ�

� �ʧʽʺƆŸʱʺƅ§�¾§ʛʱŮ§Ã�řॽƆŷŕž�ʧƈ�ʙȄʜśƓž��ȆƁʨʺƅ§ƓʺॽƆŸʱƅ§���ʦƎʱƂŝ�©¯ŕȄ²�ʦŝ�ʧƈÃƓž���ʦƎʶſƊ£ 

� �¿ŕʸśƛ§Ã�¹ŕʺʱŬƛ§Ã�ʛʽؔſʱƅ§�ª§±ŕƎƈ�řŬ±ŕʺƈ�ʦƎƅ�Ţॽʱś�ȑʨſʷƅ§�� 

� ��ȈƆʺƅ§Ã�řǼŕśʛƅ§�Ŷʻʺś�ʦŝ�ʧƈÃ�ʧʽʺƆŸʱʺƅ§�ʧʽŗ�ʝžŕʻʱƅ§Ã�ÁÃŕŸʱƅ§�Ã±�Ƒʺʻś 

� ���řȄ±ŕؔʱŗƛ§Ã�©ʙƔʙʳƅ§�±ŕؔžƗ§�©±ŕʲʱŬƛ�řŰʛſƅ§�Ţॽʱś 

� ��ʧʽʺƆŸʱʺƅ§�ʧʽŗ�řǽ ʛ̄ſƅ§�½Ãʛſƅ§�©ŕŷ§ʛƈ�ƑƆŷ�ʦƆŸʱʺƅ§�ʙŷŕʶś 

� ��±ŕؔžƗ§�¡ŕʻŗ��Ȉʲƈ�ª§±ŕƎʺƅ§�ʧƈ�ʙƔʙŸƅ§�ʦƆŸʱʺƅ§�ʖʶؔśô��±§ʨʴƅ§�¨§¯¢ô��À§ʛʱţ§ȑ£ʛƅ§�§���ʛŦƕ 

� ��ʦƆŸʱʺƅ§Ã�ʦƆŸʺƅ§�ʧʽŗ�ȐʨƂƅ§�Ȉŷŕſʱƅ§�ʧƈ�ŕŷʨƊ�ȘƆʵś 

� ��ȘʽƆŸʱƅ§Ã�ʛʷƅŕǼ�±ŕؔžƗ§�¿¯ŕॼśÃ�ʦƍʛʤƊ�ªŕƎŠÃÃ�ʦƎœ§±¢�ʧŷ�ʛʽʰŸʱƆƅ�řŰʛž�ʦƎƅ�Ţॽʱś 

� ��ƛŕŸž�§±Ã¯�řʷƁŕʻʺƅ§Ã�±§ʨʴƅ§�ʖŸƆƔƓž����ř ±ؗŕʷʺƅ§�řॽɿॽؗ�¨Ɯʢƅ§�ʦॽƆŸśƓž����ȆƁʨʺƅ§ƓʺॽƆŸʱƅ§����ʦƎœ§±ŋǼ
�©¯ŕȄ²Ã��ʖʽ ʛؗʱƅ§Ã�ʅॽʻʸʱƅ§Ã�ȈʽƆʴʱƅ§�ƑƆŷ�řॽʻƍʚƅ§�ʦƎś§±ŕƎƈ�ʧʽʶʴś�ƑƆŷ�ʙŷŕʶǽ�ŕʺƈ�ʦƎśŕţʛʱƂƈÃ

��řŸŠ§ʛƅ§�řǽʚżʱƅŕǼ�ʦƍʙȄÃʜśÃ��³ŕʺʴƅ§Ã�řॽɻž§ʙƅ§�
� ��ŕƈÃ ��ʧʽʺƆŸʱʺƅ§ �ʛʤƊ �řƎŠÃ�ʦƆŸʺƅ§ �¼ʛŷ�§°¥ �řॽƆŷŕž �ʛʲƄ£ �řʷƁŕʻʺƅ§ �Áʨؔś �ŕʺƄ�Ɠƍ����ʦƎśŕƈʨƆŸƈ

ŷ�ʖʳǽ�ŕʺؗ��´ŕƂʻƅ§�¹ʨŲʨƈ�ʧŷ�řƂǼŕʶƅ§��ʛʸʱƂǽ�ƛ£Ã��řʷƁŕʻʺƆƅ�Șʰʶʺƅ§�¯§ʙŷƙ§Ã�Ȍॽʢʵʱƅ§�ƌॽƆ
��ŕʹǽƙ§Ã�¼§ʙƍƗ§�ʙƔʙʴśÃ�řƅŕŸž�řʷƁŕʻƈ�Ƒž�¡ʙʰƅ§�Ƌ±Ã¯�ÁʨȞǽ�Ȉŗ�řʻʺॽƎƅ§Ã�©ʛʢॽʶƅ§�ƑƆŷ�Ƌ±Ã¯

�¨Ɯʢƅ§�ŶॽʺŠ�ř ±ؗŕʷƈ�ƑƆŷ�ʟȄʛţ�ÁʨȞǽ�Á£Ã��şœŕʱʻƆƅ�¿ŕŸſƅ§�ʟॽʵƆʱƅŕǼ�Àŕॽʁƅ§ÃƓž���řʷƁŕʻʺƅ§�
�

2�5 �Ƒř¦ʘƃ¦�ʤƄŶʯƃ¦�ŗॻʱॻř¦ʙʯŪ¤ 
��Ɠś§ʚƅ§�ʦƆŸʱƅ§�ƌॽʳॽś§ʛʱŬ§�ʙʺʱŸśƑƆŷ����¨Ɯʢƅ§�ª§±ʙƁřॽś§ʚƅ§����řſƆʱʵƈ�±¯ŕʸƈ�ʧƈ�¼±ŕŸʺƅ§�Ȉʽʸʴś�Ɠž

��ʙƎŸʺƅ§�ƌॼʱȞƈ�ȈʲƈÃ£����ƌȞॼŮ�¿ƜŦ�ʧƈ�ʗƊʛʱƊƗ§��Ƌʚƍ�¼ʙƎś��řॽʳॽś§ʛʱŬƛ§����¨Ɯʢƅ§�©±ŕƎƈ�ƌॽʺʻś�Ɠƅ§�ƑƆŷ�
řƆŰ§ʨƈ����ŕƍʙŷŕʶǽ�ŕʺƈ�ŕƎʶſʻŗ�ʦॽƆŸʱƅ§ƑƆŷ��ÀʙƂʱƅ§��Ɠž�ʙƔʙŠ�ʨƍ�ŕƈ�Ȉؗ�ʦƆŸśÃ�±ʨʢʱƅ§Ã�����ŕƎʸʸʵś�¿ŕʳƈ

�§ʚƍ�Șʽʰʢś�ʦʱƔ�ʘʽţ�̈ ʨƆŬƗ§����¬ʛʵʱƅ§�ŶȄ±ŕʷƈ�ƓƁ�ʥƅʚ Ãؗ�ƓŬ§±¯�±ʛƂƈ�Ȉؔƅ�ʛʢś�Ɠʱƅ§�řʢʷƊƗ§�Ɠž�
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� �Ƒř¦ʘƃ¦�ʤƄŶʯƃ¦�ŝƆœƈʙʮƃ�ŗËॻʴŽʹƃ¦Â�ŗËȂʦȁʙʯƃ¦�ʛŪƕ¦�

� ��ʦƆŸƆƅ�ŕƎƆʽʸʴś�řƂȄʛʡ�Ɠž�ř ÌŰŕŦ�řƅŕţ�řॼƅŕʡ�Ȉؗ�±ŕॼʱŷ§ 

� ����ʦÌƆŸʱƅ§�řÌॽƆʺŷ�Ɠž�řÌǽ ʛ̄ſƅ§�½Ãʛſƅ§�řžŕؗ�©ŕŷ§ʛƈ�ʖʳǽ 

� ���ȘʽƁ¯� ÈȈȞʷǼ�ʦÌƆŸʱʺƆƅ�ƓœŕƎʻƅ§Ã�Ɠœʙʰʺƅ§�¾ʨƆʶƅ§�ʙƔʙʴś 

� ��ƓʺƆŸƅ§�Ȉʽʸʴʱƅ§�©ʛʱž�¿ƜŦ�řÌॽś§ʚƅ§�řॼƅŕʢƅ§�řŷʛŬ�©ŕŷ§ʛƈ 

� ��©ʛʽżŰ� Èª§ʨʢŦ�Ƒƅ¥�řÌॽʺॽƆŸʱƅ§�¯§ʨʺƅ§�ʦॽʶƂś 

� ���řÌॽʺॽƆŸʱƅ§�ª§ʨʢʵƅ§�řžŕؔƅ�ȈƈŕؔʱÊ̋ ƅ§Ã�ƓƂʢʻʺƅ§�ȈʶƆʶʱƅ§ 

� ���©ʨʢŦ�Ȉؗ�ÁŕÌǼ¥�ȑ±ʨſƅ§�ʜȄʜŸʱƅ§�¡§ʛŠ¥ 

� �ʦÌƆŸʱƅ§�ª§ʨʢŦ�ʧƈ�©ʨʢŦ�Ȉؗ�Ɠž�ř ±ؗŕʷʺƅ§Ã�řÌॽŗŕʳǽƙ§Ã�ʦŷʙƅ§�

� ��Ƒř¦ʘƃ¦�ʤƄŶʯƃ¦�ŗËॻʸƋ¢�

� ��řॽʸʵʷƅ§�ƌśŕţʨʺʡÃ�ƌś§±ʙƁ�Ŷƈ�ʖŬŕʻʱƔ�ŕʺƆŸś�ʦƆŸʱƈ�Ȉؔƅ�ȘƂʴǽ�
� ��ʦƆŸʱƅ§�řॽƆʺŷ�Àŕʺśƙ�ŕॽŗŕʳǽ¥�§±Ã¯�ʦƆŸʱʺƅ§�ƌॽɾ�³±ŕʺǽ�
� �ƌʶſƊ�ƑƆŷ�ʦƆŸʱʺƅ§�ƌॽɾ�ʙʺʱŸǽ��ȈʰƂʱʶʺƅ§�Ɠž�řॽƅÃʕʶʺƅ§�ȈʺʴʱƔ�ƌƆŸʳǽ�ŕʺƈ�
� �řॽś§ʚƅ§�ƌʱʺॽʁǼ�±ʨŸŮ�ƌǽʙƅ�ƓʺʻȄÃ�ƌʶſʻŗ�ª§±§ʛƂƅ§�°ŕʵś§Ã�ªƜȞʷʺƅ§�Ȉţ�©±ŕƎƈ�ʦƆŸʱʺƅ§�ʖʶȞǽ�
� �ÁÃŕŸʱƅ§Ã�ř ±ؗŕʷʺƅ§�ª§±ŕƎƈ�ʦƆŸʱʺƅ§�ʖʶȞǽ�
� ��©ŕॽʴƅ§�Ȑʙƈ�ʦƆŸʱʺƅ§�Ŷƈ�ʛʺʱʶȄÃ�

� �Ƒř¦ʘƃ¦�ʤƄŶʯƃ¦�Ƒż�ʤƄŶʸƃ¦�°Â®�

� �ǽŕƎʻƅ§Ã�řʹȄʛŸƅ§�ª§ʨʢʵƅ§�ʨŲʨŗ�¯ʙʴǽřॽʻƈʜƅ§�ªŕ ��ªŕƈʨƆŸʺƅ§�������ʧƈ�Ɠžŕؔƅ§�±ʙƂƆƅ�¿ʨŰʨƅ§�Ɠž
�řȃʨƆʢʺƅ§�

� �ʦƎƅ�řſƆʱʵʺƅ§�±ʨʢʱƅ§�Ȉţ§ʛƈ�ʖʶţ�Ɠś§ʚƅ§�ʦॽƆŸʱƆƅ�¨Ɯʢƅ§�ƌॽŠʨś�řॽɿॽؔƅ�ŢŲ§Ã�ʦƎſś�Ƌʙʻŷ�
� ��ŶȄ±ŕʷʺƅ§�Ɠž�ƌŰŕŦÃ�¨Ɯʢƅ§�ʧʽŗ�Ȉŷŕſʱƅ§�Ŷʳʷǽ 

� ��Ɠŷŕʺʳƅ§�ȈʺŸƆƅ�Ɠŗŕʳǽƙ§�¾ʨƆʶƅ§�¨ŕʶʱƄ§�ƑƆŷ�¨Ɯʢƅ§�ʙŷŕʶǽ�
� ��¨Ɯʢƅ§�ʙŷŕʶǽŷƑƆ����±ʨʢǽ�ŕʺƈ�ŕƎœƜƈ²�Ŷƈ�ŕƎʱ ±ؗŕʷƈÃ�řſƆʱʵƈ�řॽʺॽƆŸś�±¯ŕʸʺƅ�¿ʨŰʨƅ§řॽƆʺŸƅ§�

řॽʺॽƆŸʱƅ§����ŕʳʻŗ 

� ��ʦƎŸʳʷȄÃ�řſƆʱʵʺƅ§�Ɠś§ʚƅ§�ʦॽƆŸʱƅ§�±¯ŕʸʺǼ�¨Ɯʢƅ§�ʦŷʙƔƑƆŷ���ȑʨʱʶʺƆƅ�¿ʨŰʨƆƅ�½ʛʢƅ§�ʥƆś�ʛʽʽżś
�� ʨ̈Ɔʢʺƅ§�
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� ©¦ʦʠŤ��Ƒř¦ʘƃ¦�ʤƄŶʯƃ¦ 
�ª§ʨʢŦ�ʧƈ�ʙŗƛ�Ɠś§ʚƅ§�ʦƆŸʱƅ§�ʧƈ� ʛ̄ſƅ§�ʧȞʺʱƔ�Ɠؔƅ��ŕƎʽƆŷ�ʛʽʶǽ�

� ©¦ʘƃœǺ�Ƒŵʦƃ¦��ƏƃÂƕ¦� ʦ̈ʠʳƃ¦�

�¿ʨʽʺƅ§Ã �ª§±ʙƂƅ§ �ʘʽţ �ʧƈ �ƌś§° �ʧŷ �řʴŲ§Ã �©±ʨŰ �ʦƆŸʱʺƆƅ �ÁʨȞǽ �Á£ �©ʨʢʵƅ§ �Ƌʚƍ �ʖƆʢʱśÃ
��ƌś§ʛʰŦ�¿ƜŦ�ʧƈÃ�ƓŬ±ʙʺƅ§�ʦॽƆŸʱƅ§�Ɠž�ŕƎŗ�ʛƈ�Ɠʱƅ§�ʦƆŸʱƅ§�ȆƁ§ʨƈ�¿ƜŦ�ʧƈ�ʥƅ°Ã�¼§ʙƍƗ§Ã

��ʧȄʛŦƕ§�Ŷƈ�ƌʱƁƜŷÃ�řॽɺŕʺʱŠƛ§�

� �ŗॻƄʸŵ��ŗॻƈœʰƃ¦� ʦ̈ʠʳƃ¦Ƒř¦ʘƃ¦�ʤƄŶʯƃ¦�

��ʛʽؔſʱƅ§Ã�Ɠś§ʚƅ§�ȈƈōʱƅŕǼ�řƊŕŸʱŬƛŕǼ�ʥƅ°Ã�řॽɻƁ§ʨƅ§�ƌśŕॽƊŕȞƈƙ�ʦƆŸʱʺƅ§�À§ʙʵʱŬ§�ȘȄʛʡ�ʧŷ�ʥƅ°Ã
�Ɠś§ʚƅ§�ʦƆŸʱƅ§�ȈœŕŬÃ�ʧƈ�ŕƍʛʽŻÃ�ʖȄ±ʙʱƅ§Ã�řƅÃŕʴʺƅ§Ã�ʙƁŕʻƅ§ 

� ©¦ʘƃ¦�ʤॻʻƀř��ŗʰƃœʰƃ¦� ʦ̈ʠʳƃ¦�

�hƔ�Ɠʱƅ§�©±ʨʸƅ§Ã�ƌʶſƊ�ŕƎʽž�ȐʛƔ�Ɠʱƅ§�©±ʨʸƅ§�ʧʽŗ�ʦƆŸʱʺƅ§�ŕƎʽž�Á±ŕƂǽ�ʘʽţ��ƌȃʛƁ�Ȑʙƈ�ʦॽʁȄÃ�ŕƎʽżʱ
�ʛŦ¢�¡ƓŮ�ʧŷ�ʘʴॼƔ�Ã£�Ƌʛʽżǽ�Ã£�ƌʺƆŸś�Ɠž�ʛʺʱʶॽŬ�Áŕؗ�§°¥�ŕƈ�±ʛƂǽ�ƌॽƆŷ�¡ŕʻȃÃ��ƌžʙƍ�ʧƈ�

��ƑƆʴʱƔ�Á£Ã�ƌʱŬ§±¯�ʦʤʻȄÃ�řॽʻƈ²�řʢŦ�ŶʹȄÃ�ƛÃ£�ƌžʙƍ�¯ʙʴǽ�Á£�ʦƆŸʱʺƆƅ�ʙŗƛ�ª§ʨʢʵƅ§�Ƌʚƍ�ŕʳʻƅÃ
�ʟƆʵʱƅ§Ã�ʦƆŸʱƅ§�ƑƆŷ�ʛʰʸƅ§Ã�ʜʽ ʛؗʱƅ§Ã�ª§ʚƅ§�ȘʽƂʴś�Ɠž�řॼɼʛƅ§Ã�³ŕʺʴƅŕǼ��Șœ§ʨŸƅ§Ã�ªŕʱʱʷʺƅ§�ʧƈ��

2�6 �»œʵʯƂƙœǺ�ʤƄŶʯƃ¦�ŗॻʱॻř¦ʙʯŪ¤ 
�»œʵʯƂƙ¦���� ʨ̈ƆŬ£�ʨƍ�Ɠž����ʠŸǼ�¡§ʛŠ¥�ʧƈ�ʧȞʺʱȄÃ�ÆŕʢʷƊ�ÆƜŷŕž�ƌॽɾ�ÁʨȞȄÃ�ʦƆŸʱʺƅ§�ƌॽɾ�ʛʺǽ�ʦƆŸʱƅ§
��ªŕॽƆʺŸƅ§Ɠʱƅ§����ʦƆŸʱƅ§�� ʨ̈Ɔʢƈ�Ȉţ�Ã£�řƁƜŷ�Ã£�ʦॽʺŸś�Ã£�ÀʨƎſƈ�Ƒƅ¥�¿ʨŰʨƆƅ�Ƌ ʨ̄Ƃśȑʚƅ§����řʳॽʱʻؗ�«ʙʴǽ

�©ʙƔʙŠ�řƈʨƆŸƈ�Ƒƅ¥�Ȉʸǽ�Ƒʱţ�ŕƎƆȄʨʴśÃ�ŕƎʰʽ ʛؗśÃ�ªŕƈʨƆŸʺƅ§�ʦƆŸʱʺƅ§�řʳƅŕŸʺƅ 

��řॽƆŷŕž�řʲƔʙʴƅ§�řॽʺॽƆŸʱƅ§�ʖʽƅŕŬƗ§�ʛʲƄ£�ʧƈ�¼ŕʷʱƄƛ§�Á£Ɠž����ʛʽؔſʱƅ§�řॽʺʻś�ȑ±ŕؔʱŗƛ§����ʧʽʺƆŸʱʺƅ§�Ȑʙƅ
ƑƆŷ�ÀʨƂǽ�ʨƎž����¿Ãŕʴś�ʦŝ��ŕƈ�řƆȞʷʺǼ�řॼƅŕʢƅ§�řƎŠ§ʨƈȑʙʸʱƅ§�����ŕƎƆţÃ�řƆȞʷʺƅ§�ƋʚƎƅ�ŕॽś§°ƓƎž���Ɠʱƅ§�

��ŕƎƆƆʴśÃ�ªŕƊŕॽʰƅ§�ŶʺʳśÃ�¶Ãʛſƅ§�ŶʹśÃ�řƆȞʷʺƅ§�¯ʙʴśƓƅŕʱƅŕȃÃ��Ɠƍ��Ɠʱƅ§����¡ŕʻŝ£�ƑžÃ��řʳॽʱʻƅ§�Ƒƅ¥�Ȉʸś
�ªƜȞʷʺƅ§�Ȉţ�ƑƆŷ�ŕƎś§±ʙƁ�ʛȄʨʢś�ƑƆŷ�ʙŷŕʶś�řॽś§°�©±ʨʸǼ�¹ʨŲʨʺƅ§�ʧŷ�ȏ¯ŕॼƈÃ�ʦॽʂŕſƈ�ʖʶʱؔś�ʥƅ°�

��ʦƎʶǽ�ʨƎž��řॽƆʰƂʱʶʺƅ§Ã�©ʛŲŕʴƅ§Ɠž����ʦƆŸʱƅ§�£ʙʰƈ�ʦॽɺʙśƓś§ʚƅ§����řॽś§ʚƅ§� ʨ̄Ǝʳƅ§�¿ƜŦ�ʧƈƓʱƅ§����ŕƎŗ�ÀʨƂǽ
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��Ȉſʢƅ§Ɠž����řʺƆŸʺƅ§�Áʨؔś�ʧʽţƓƍ��řƎŠʨʺƅ§��Ɠʱƅ§����řƆʯŬƗ§�¿ƜŦ�ʧƈ�¼ŕʷʱƄƛ§Ã�ʘʴॼƅ§�ƑƆŷ�ŕƎʻʽŸś�Ɠʱƅ§��
��ȌƂž�ŕƎʽƆŷ�ŕƎţʛʢś�

� �»œʵʯƂƙœǺ�ʤƄŶʯƃ¦�ȉÂʙŬ�

� �ʛʽؔſś�ʛʽʲƔ�ȆƁʨƈ�¶ʛŷ��ʦƍʛʽؔſś�ʛʽʲś�řƆʯŬ£�ʛʡ�Ã£�¨Ɯʢƅ§ 

� �řȄʛţ�ʦƎʴʻƈƓʸƂʱƅ§��¼ŕʷʱƄƛ§Ã 

� �ʘʴॼƅ§Ã�ʛʽؔſʱƅ§�ŕƎʻƈ�ȘƆʢʻƔ�řॼŬŕʻƈ�řॽʺƆŷ�©ʙŷŕƁ�Áʨؔś�ʘʽʴǼ�ʦƍʙʻŷ�řॼŬŕʻƈ�řॽʺƆŷ�řžŕƂŝ�ʛʽžʨś
��¡ŕʸƂʱŬƛ§Ã 

� ��ȈȞʷʺƅ§�ȆƁʨʺƅ§�¶ʛŷ�Ƒž�Ȉʲʺʱś�Ƒʱƅ§�řॽœ§ʛŠƙ§�ªŕॽƆʺŸƅ§�¿ƜŦ�ʧƈ�¼ŕʷʱƄƛŕǼ�ʦƆŸʱƅ§�řŬ±ŕʺƈ
�Ãʛſƅ§�ŶŲÃ�ʦŝ�©ʙƔʙŠ�ȆƁ§ʨƈ�Ƒž�ŕƎƂॽʰʢśÃ�ŕƎʺॽʺŸśÃ�şœŕʱʻƅ§�Ƒƅ¥�¿ʨŰʨƅ§Ã�ʖȄʛʳʱƅ§�ʦŝ�¶�

� �¸¦ʦƈ¢�ŗśƚś�Əƃ¤�»œʵʯƂƙœǺ�ʤƄŶʯƃ¦�ʤʴƀʹƒ�

� �ƊŞʦʸƃ¦�»œʵʯƂƙ¦DiscoveryGuided ��� 
�řॼƅŕʢƅ§�±Ã �̄ÁʨȞȄÃ��řॽƆʽʸſś�©±ʨʸǼ�ŕƎƆʴƅ�řƈ²Ɯƅ§�ªŕƎŠʨʱƅ§�řžŕȞǼ�řȃʨʴʸƈ�řƆȞʷʺƅ§�ÀʙƂś�ƌॽɾÃ
�Ƒƅ¥�řƆʶƆʶʱƈ�ªŕƎʽŠʨʱƅ§�ÁʨؔśÃ��řȄʛʴǼ�ʛؔſś�Ƒؗ�ŕƎƅ�řŰʛſƅ§�řţŕś¥�ÁÃ¯�ªŕʺॽƆŸʱƅ§�¹ŕॼś§�ȌƂž

�ʙʴƅ§ȑʚƅ§���ʘʴॼƅ§Ã�ʛʽؔſʱƅ§�ʧƈ�ŕƎƈʛʴǽ�ʙƁ 
� �ƊŞʦʸƃ¦�ƊॺŬ�»œʵʯƂƙ¦Semi Guided Discovery�� 

ʽţ��ȋŕʷʻƅ§�½ʛʡ�ƌƅ�¯ʙʴśÃ�řƈŕŸƅ§�ªŕƎʽŠʨʱƅ§�ʠŸॼŗ� Ã̄ʜśÃ�© Ã̄ʙʴƈ�řƆȞʷʺǼ�¨Ɯʢƅ§� Ã̄ʜƔ�ʘ
ƓʺƆŸƅ§�ƓƆƂŸƅ§Ã�şœŕʱʻƅŕǼ�řžʛŸƈ�ƌƅ�ÁʨȞǽ�ƛ�ŕƎƊ£�ʛʽŻ�� 

� �ʙʲƃ¦�»œʵʯƂƙ¦Un guided Discovery�� 
�ȑ£�Ã£�ȈʺŸʺƅ§�Ã£�řॼʱȞʺƅ§�Ƒƅ¥�ʙŮʛśÃ��ŕƎƅ�Ȉţ�¯ŕʳǽ¥�ƌʻƈ�ʖƆʢȄÃ�řƆȞʷʺƅ§�¨Ɯʢƅ§�ƑʢŸǽ�ʘʽţ

�ÁŕȞƈ��ªŕƎʽŠʨʱŗ� Ã̄ʜś�Á£�ÁÃ¯�ʛŦ¢�

�

2�7 �� Â̧ʙʵʸƃ¦�ŗॻʱॻř¦ʙʯŪ¤ 
��¼±ŕŸʺƅ§�¨Ɯʢƅ§�ƑƂƆʱƔ�ʘʽţ��ȈŸſƅ§Ã�řžʛŸʺƅ§�ʧʽŗ�ŕƈ�şƈʙƔ�ȑʚƅ§�ʦƆŸʱƅ§�ʨƍ�¹Ãʛʷʺƅ§�ƑƆŷ�ʦœŕƂƅ§�ʦƆŸʱƅ§
��řॽʁॽʁţ�ȈƄŕʷƈ�Ȉţ�ȈŠ£�ʧƈ�ƌƊʨžʛŸǽ�ŕƈ�ÁʨƂॼʢǽ�ŕʹǽ£�ʦƎʻؔƅÃ��řॽŬŕŬƗ§�řॽŬ§±ʙƅ§�ª§±ʛƂʺƅ§�ʛŰŕʻŷÃ

ʱƆƅ�řƆŗŕƁ�şœŕʱƊ�ƑƆŷ�¿ʨʸʴƅ§Ã�ʝॽƅÃ��ʖƅŕʢƅ§�ƑƆŷ�ʦॽƆŸʱƅ§�ʜʽ ʛؗś�ʙʽŸǽ�¹Ãʛʷʺƅ§�ƑƆŷ�ʦœŕƂƅ§�ʦॽƆŸʱƅ§��Șʽʰʢ
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��şƎʻʺƅ§ô����řƊÃʛʺƅ§Ã��¹§ʙŗƙ§Ã��řſʡŕŸƅ§�¾ʛʴȄÃ�řŬʨʺƆʺƅ§�ʛʽŻ�¿ʨŰƗ�±ʙƂǽ�ȈƈŕŮ�Ɠʺƅŕŷ�¿ʨʴś�ʨƍÃ
���řȃʛʳʱƅ§�¿ƜŦ�ʧƈ�ŕƎʢॽʷʻś�ʦʱƔ�ʛŰŕʻŷ�ŕƎʻؔƅÃ��ʖʱؔƅ§�¿ƜŦ�ʧƈ�³±ʙƔ�Á£�ʧȞʺǽ�ƛ�§ʚƍÃ�

œŕƂƅ§�ʦॽƆŸʱƅ§�Ȍॼś±§��ʧŷ�ʘʴॼƅ§�ÁʨƆŰ§ʨƔ�¨Ɯʢƅ§��±ŕʡƙ§�§ʚƍ�ƓžÃ�řॽœŕʻʰƅ§�ªŕȄʛʤʻƅŕǼ�ŶȄ±ŕʷʺƅ§�ƑƆŷ�ʦ
�Ã£�Ȍʢʵƅ§�ÁʨʺʺʸȄÃ��ªŕŸƁʨʱƅŕǼ�ÁʨʯʰʻʱȄÃ��±ŕؔžƗ§�řʷƁŕʻƈ��řƆʯŬƗ§�ʛʡ�ȘȄʛʡ�ʧŷ�ȈƄŕʷʺƆƅ�¿ʨƆţ
��Ƒƅ¥ �şœŕʱʻƅ§Ã �ʦƍ±ŕؔž£ �ÁʨƆŰʨȄÃ ��şœŕʱʻƅ§ �µƜʵʱŬ§Ã ��ªŕƊŕॽʰƅ§ �ȈʽƆʴśÃ �ŶʺʳǼ �ÁʨƈʨƂȄÃ �� ±̈ŕʳʱƅ§

���ʧȄʛŦƕ§�ʦƍ±ŕؔʱŗ§�ʧƈ�©ʙƔʙŠ�ªŕʳʱʻƈ�ȘƆʵƅ��©ʙƔʙŠ�řƆʯŬ£�ʛʡ�ÁÃ Ã̄ŕŸȄÃ����ʦœŕƂƅ§�ʦƆŸʱƅ§�©ʨƁ�ʧʺؔś�ʘʽţ
�©ŕॽʴƅ§�ŶƁ§Ã�Ɠž�«ʨʴॼƅ§�ȘʽʰʢśÃ�řƅŕŰƗ§�Ɠž�¹Ãʛʷʺƅ§�ƑƆŷ�

� �� Â̧ʙʵʸƃ¦�ƏƄŵ�ʤőœƀƃ¦�ʤƄŶʯƃ¦�ʝőœʶŤ�

� �ȑʙʴʱƅ§�ʛʽʲś�Ɠʱƅ§�ÀŕƎʺƅ§Ã�řţʨʱſʺƅ§�řƆʯŬƗ§�ƑƆŷ�ʜ ʛؗƔ�
� �Ȑʨʱʴʺƅ§�řžʛŸƈ�Ƒƅ¥�řŠŕţ�ȘƆʵǽ��řॽŬŕŬƗ§�ª§±ŕƎʺƅ§Ã�
� ��ʙƔʙŠ�¡ƓŮ�ȘƆŦ�Ã£�řžʛŸʺƅ§�ʧƈ�ȘƂʴʱƅ§�ʖƆʢʱƔ�
� �ªƛŕʸśƛ§�¿ŕȞŮ£�ȆƆʱʵƈÃ��ÁÃŕŸʱƅ§Ã��ªƜȞʷʺƅ§�Ȉţ�ʧƈ�ʧȞʺʱƅ§Ã��ʙƁŕʻƅ§�ʛʽؔſʱƅ§�ʖƆʢʱƔ 

� ��±ŕॽʱŦƛ§�Șţ�²ʜŸȄÃ�¨Ɯʢƅ§�ª§ʨŰ£�¿ʨŰʨƅ�ªƛŕʳƈ�ʛžʨƔ�
� ��ʦœ§ʙƅ§�ʦॽʽƂʱƅ§Ã�řŸŠ§ʛƅ§�řǽʚżʱƅ§�ƑƆŷ�Ȉʺʱʷǽ�

� ¦�¦ʘƌƃ�ŗॻŪœŪƕ¦�©œʸʴƃ¦��ƑʸॻƄŶʯƃ¦�ŝƌʹʸƃ�

� �ŗƃœŮƕ¦Authenticity 
�řƁƜŷ�ª§°�Áʨؔś�Á£�ʖʳǽ��řŸŬʨƈ�Áʨؔś�Á£�ȘʴʱʶśÃ�Ȑʜżƈ�ª§°�řŬ§±ʙƅ§�Áʨؔś�Á£�ȈŠ£�ʧƈ
��ʦƎʶſƊƗ�ƑʻŸƈ�ʛʽʶſʱƅ�©ʙȄʛž�ŕŰʛž�¨ƜʢƆƅ�ʛžʨś�řॽƅÃƗ§�±¯ŕʸʺƅŕž��´ŕŸʺƅ§�ƓƂॽʁʴƅ§�ŶƁ§ʨƅŕǼ

�ȑʚƅ§�ʦƅŕŸƅ§Ã�ʦƎśŕॽʴǼ�řॽʺॽƆŸś�ÀŕƎƈ�ʧƈ�ʦƎʻƈ�ʖƆʢǽ�ŕƈ�Ȍȃ±Ã��ƌƊʨʷॽɻǽ�

� �Ȗʻƀʲʯƃ¦�ȖʸŶʯʸƃ¦depth inquiry-In����
�ʙƔʙʴś�ƑƆŷ�¨Ɯʢƅ§�Ŷʳʷǽ�ƌƊƗ�¹Ãʛʷʺƅ§�ƑƆŷ�ʦœŕƂƅ§�ʦƆŸʱƅ§�Ɠž�ŕʺŬŕţ�§±Ã¯�ʖŸƆƔ�±ŕʶſʱŬƛ§
�ªŕƈʨƆŸʺƅ§�ÁʨʳƅŕŸǽ�¨Ɯʢƅ§��ŕƎʽž�ȘʽƂʴʱƅ§�řƆŰ§ʨƈ�Șʴʱʶś�Ɠʱƅ§�¹ʨŲʨʺƅ§�ʧƈ�ʖƊ§ʨʳƅ§�ȑ£

§Ã �ʥॽȞʷʱƅ§ �²ʜŸś �Ɠʱƅ§ �ȘʽƂʴʱƅ§ �řʢʷƊ£ �¿ƜŦ �ʧƈ �řॽƅŕŸſǼ��ŶॽʺʳśÃ �ȈʽƆʴś �ŕƎŸॼʱƔ ��¿¤ŕʶʱƅ
�ʦƎŗ�řŰŕʵƅ§�ʦƆŸʱƅ§�şœŕʱƊ�ř ±ؗŕʷƈÃ�¡ŕʻŗ�řॽƆʺŷ�²ʜŸǽ�§ʚƍ�Ȉؗ��ŕƎʺॽʽƂśÃ�ªŕƈʨƆŸʺƆƅ�

�
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� �®ʗŶʯƆ�ʙʻؒŽʯƃ¦�©¦°œƌƆ�©œʶʶʳʯƃ¦Thinking Skills Interdisciplinary�
��ʧƈ�ʛʲƄ£�Ƒƅ¥�ʙʱʺǽ�Á£�ʧȞʺǽ�ƌʱžʛŸƈ�Ƒƅ¥�¨Ɯʢƅ§�¬ŕʱʴǽ�ŕƈ��ŶȄ±ŕʷʺƅ§�ƑƆŷ�ʦœŕƂƅ§�ʦƆŸʱƅ§�Ɠž
�řŬ±ŕʺʺƅ§Ã�ȘʽʰʢʱƆƅ�ŕŰʛž�ʦƎƅ�ÀʙƂǽ�řƆʽŰ£�řƆȞʷƈ�Ȉţ�Ɠž�¨Ɯʢƅ§�¾§ʛʱŮ¥�Á£�ŕʺؗ��ʙţ§Ã�¿ŕʳƈ

�ªŕʸʸʵʱƅ§�¯ʙŸśÃ�ʛʽؔſʱƅ§�ª§±ŕƎƈ�¨ŕʶʱƄ§Ã�

� �ÀÂœŶʯƃ¦Collaboration�
��Ɠž�ŕʳʻƅ§�ȘʽƂʴś�ȈƎʶǽ�ŕƈ�§ʛʽʲƄ��ŶȄ±ŕʷʺƅ§�ƑƆŷ�ʦœŕƂƅ§�ʦƆŸʱƅ§� ʨ̈ƆŬ£�ŕƍŕʻʰʱƔ�Ɠʱƅ§�ȈʺŸƅ§�ªŕŮ±Ã

�¡§ʨŬ�ŶȄ±ŕʷʺƅ§�¿ʨţ�ȑ±ŕʳƅ§�±§ʨʴƅ§�Ɠž�ȋ§ʛʵƊƛ§Ã�¨Ɯʢƅ§�ʦƆŸʺƅ§�ʧʽŗ�ŕƈ�řॽƊÃŕŸʱƅ§�řʢʷƊƗ§
��řॽɺŕʺŠ�Ã£�řǽ ʛ̄ž�ª§±§ʨʴƅ§�Ƌʚƍ�ʗƊŕƄ�

� �ʤॻʻƀʯƃ¦�ʙʸʯʴʸƃ¦Assessment Ongoing�
ś�ʨƍ�¹Ãʛʷʺƅ§�ƑƆŷ�ʦœŕƂƅ§�ʦƆŸʱƅ§�Ɠž�ʦƆŸʺƅ§�±Ã¯��¯ŕŮ±ƙ§Ã�©ʛʺʱʶʺƅ§�řŸŠ§ʛƅ§�řǽʚżʱƅŕǼ�¨Ɯʢƅ§�ʙȄÃʜ

��Á§ʛƁƗ§�ʦॽʽƂśÃ�Ɠś§ʚƅ§�Ȉƈōʱƅ§�ÁʨȞǽ��řॽʺƍƗ§�ʧƈ�±ʙƂƅ§�ª§ʚȃÃ��ʦƆŸʱƅ§�řॽƆʺŷ�Ȉţ§ʛƈ�ŶॽʺŠ�ʛʰŷ�

ʧȞʺǽ����¨Ɯʢƅ§��ŶȄ±ŕʷʺƅ§�ƑƆŷ�ʦœŕƂƅ§�ʦƆŸʱƅ§����ʧƈ��ƑƆŷ�ʦœŕƁ�ʙƔʙŠ�Ȑʨʱʴʺƅ�ƓʸʵŮ�ʦƎž�ƑƆŷ�¿ʨʸʴƅ§
��ȘʽƂʴʱƅ§Ã��ʦƎʱ ±ؗŕʷƈ�³ŕŬ£��ÁʨʻʰƔ�¨Ɯʢƅŕž��řॽʺॽƆŸʱƅ§�¯§ʨʺƅ§�ʧƈ�ŕƍʛʽŻÃ�řॽƅÃƗ§�±¯ŕʸʺƅ§�ʧƈ�ȑʛʴʱƅ§Ã

��ȐʨʱʴʺƅŕǼ�řƂƆŸʱʺƅ§�řʢʷƊƗ§�Ɠž�ř ±ؗŕʷʺƅ§Ã�Ɠś§ʚƅ§�ʦƆŸʱƅ§�¿ƜŦ�ʧƈ�©ʙƔʙʳƅ§�ª§±ŕƎʺƅ§Ã�řžʛŸʺƅ§�

�

2�8 ʤƄŶʯƃ¦Â�ʤॻƄŶʯƃ¦�ŗॻʱॻř¦ʙʯŪ¦�ƑƈÂʙʯؒƃƗ¦�ʤƄŶʯƃ¦��ʗŶǺ�ʥŵ��� (E- Learning Strategies���

��ʤॻƄŶʯƃ¦ƑƈÂʙʯؒƃƗ¦��¿ʨʸſƅŕǼ�ʗƅʙʰʱŬ§Ã�řǽʙʽƆƂʱƅ§�¿ʨʸſƅ§�ʘʽżƅ§�ʘʽţ�ʙŸǼ�ʧŷ�ʦॽƆŸʱƅ§�¿ŕȞŮ£�ʧƈ�ȈȞŮ�ʨƍ��
��ŕƎʢʢʵǽ�Ɠʱƅ§Ã�řॽƊÃʛʱؔƅƙ§�ªŕƈʨʤʻʺƅ§�¿ƜŦ�ʦƆŸʱƅ§Ã�ʦॽƆŸʱƅ§�ªŕॽʳॽś§ʛʱŬ§�¯ʙŸʱśÃ�ʗƊʛʱƊƙ§�À§ʙʵʱŬŕǼ�řॽŲ§ʛʱžƛ§

§Ã�¼§ʙƍƗ§Ã�řॽŬ§±ʙƅ§�ª§±ʛƂʺƅ§�ʧƈ�ÆƜؗ�¹ʨʻʱƅ�ŕÆŸॼś�ʝȄ±ʙʱƅŕǼ�ʦœŕƂƅ§��ʧʽʺƆŸʱʺƅ�

�ȑʙʽƆƂʱƅ§�ʦƆŸʱƅ§Ã�ʦॽƆŸʱƅ§�ªŕॽʳॽś§ʛʱŬ§�Ŷƈ�¾±ŕʷʱś�Ɠʱƅ§Ã�ʙŸǼ�ʧŷ�ʦƆŸʱƅ§Ã�ʦॽƆŸʱƅ§�ªŕॽʳॽś§ʛʱŬ§�ʠŸǼ�ʛؗ°�ʧȞʺȄÃ
��ŕʺؗ�Àʙʵʱʶʺƅ§�ȌŬʨƅ§�¼ƜʱŦ§�Ŷƈ�ʦʤŸʺƅ§�ƓžƓƆƔ���

� �©ʛŲŕʴʺƅ§řॽƊÃʛʱؔƅƙ§� 
� �ʦॽƆŸʱƅ§ƓƊÃʛʱؔƅƙ§���şƈʛʰʺƅ§ 

� �ʦॽƆŸʱƅ§ƓƊÃʛʱؔƅƙ§�ƓƊÃŕŸʱƅ§� 
� ��řॽɺŕʺʳƅ§�řʷƁŕʻʺƅ§ 
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� ƅ§�ȆʸŸƓʻƍʚƅ§���şƈʛʰʺƅ§ 

� �¼ŕʷʱƄƛ§�ƓƊÃʛʱؔƅƙ§ 

� �ÆŕॽƊÃʛʱؔƅ§�ªƜȞʷʺƅ§�Ȉţ 

� řƅŕʴƅ§�řŬ§±¯ 

� ©ŕƄŕʴʺƅ§ 

� �ªŕſॽƆؔʱƅ§ 

� �ʔƃœʠƃ¦�°Â®Ƒż��ʤॻƄŶʯƃ¦�ŗॻʱॻř¦ʙʯŪ¦�ƑƈÂʙʯؒƃƗ¦ 
� �ŶŠ§ʛʺƅ§Ã�ª§±ʛƂʺƅ§�ƑƆŷ�ȈʸʴǽƓʱƅ§���ŕÆॽƊÃʛʱؔƅ§�ŕƎŠŕʱʴǽ 

� �©±ʛƂʺƅ§�ʙʽŷ§ʨʺƅŕǼ�À§ʜʱƅƛ§ 

� ²ŕʳƊ¥��ƌʻƈ�řȃʨƆʢʺƅ§�ªŕʺƎʺƅ§Ɠž���ŕƎƅ�¯ʙʴʺƅ§�ʗƁʨƅ§ 

� �ƌœƜƈ²�Ŷƈ�ȈŰ§ʨʱƅ§ 

� �ʤƄŶʸƃ¦�°Â®Ƒż��ʤॻƄŶʯƃ¦�ŗॻʱॻř¦ʙʯŪ¦�ƑƈÂʙʯؒƃƗ¦ 
� �ŕƎʽƆŷ�¿ʨʸʴƅ§�řƅʨƎʶƅ�ŕॽƊÃʛʱؔƅ§�ª§±ʛƂʺƅ§�Ŷžʛŗ�ÀʨƂǽ 

� �ʖƅŕʢƅ§�©ʙŷŕʶƈƓž���ƌś§±ŕƎƈ�řॽʺʻʱƅ�řȃʨƆʢʺƅ§�ŶŠ§ʛʺƅ§�ʙƔʙʴś 

� �ʗƁʨƅ§�©±§¯¥�ʖƅŕʢƅ§�ʦƆŸǽƓž�ŕƊŕʴʱƈƛ§Ã�ʖȄ±ʙʱƅ§�ʙʽŠ�ȈȞʷǼ�ª 

� �ʗŶǺ�ʥŵ�ʤƄŶʯƃ¦Â�ʤॻƄŶʯƃ¦�©¦ʚʻʸƆ 
� �ÀʨƎſʺƅ§�ʛʽʽżśȑʙʽƆƂʱƅ§��ʦॽƆŸʱƆƅ 

� �ʦƆŸʱʺƅ§Ã�ʦƆŸʺƅ§�ʧƈ�Ȉؗ�řॽƆŷŕž�©¯ŕȄ² 

� �©ʛʽʲؔƅ§�¯§ʙŷƗ§�ȈƄŕʷƈ�ƑƆŷ�ʖƆżʱƅ§Ɠž��řॽŬ§±ʙƅ§�¿ʨʸſƅ§ 

� �ʟƂʻƅ§�ʠȄʨŸśƓž����řƆƍʕʺƅ§�řॽʺƆŸƅ§�±¯§ʨؔƅ§�ʠŸǼ 

� �řȞॼŮ�ƑƆŷ�řţŕʱʺƅ§�¼±ŕŸʺƅ§�ʛœ§Ã¯�ʧƈ�©¯ŕžƙ§�ʛʱƊƙ§�ʗƊ�� 
� �ʦॽƆŸʱƅ§�ª§±ŕƎƈ�ʦॽɺʙś�Ɠś§ʚƅ§���Ƌŕॽʴƅ§�Ȑʙƈ�ʛʺʱʶʺƅ§�ʦॽƆŸʱƅ§�ŶॽʳʷśÃ 

� ��ŕॽŠʨƅʨʻؔʱƅ§�À§ʙʵʱŬ§�Ŷƈ�ȈƈŕŸʱƆƅ�ƌƈ§ʜƅ§Ã�řȄ±ÃʛŲ�ª§±ŕƎƈ�ʖƅŕʢƅ§Ã�ʧʽʺƆŸʺƅ§�¨ŕʶƄ¥ 

� �ʗŶǺ�ʥŵ�ʤƄŶʯƃ¦Â�ʤॻƄŶʯƃ¦�©œॻʮƄŪ 
� ��řŬ±ŕʺʺǼ �Àŕॽʁƅ§ �ƓƆŷ �ʖƅŕʢƅ§ �ʙŷŕʶǽ �ƛřʢʷƊƗ§����ʛʽŻřॽʺǽ¯ŕƄƗ§����Ȉʲƈ��řʢʷƊƗ§�řॽɺŕʺʱŠƛ§��

řॽŲŕȄʛƅ§Ã�ŕƍʛʽŻÃ�� 
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� ��ʦॽƆŸʱƅ§�řſƆؔś�¹ŕſś±§ƓƅÃƗ§����Ȉţ§ʛʺƅ§�řŰŕŦÃřॽœ§ʙʱŗƛ§����Ȉʲƈ�ʜʽƎʳś����ƌॽʻʰƅ§�řॽʱʴʱƅ§��©ʜƎŠƗ§Ã����ʦॽʺʸśÃ
�ªŕॽʳƈʛʰƅ§�� 

� ��ʖʰʶś�ªŕॽʻƂʱƅ§��řʲƔʙʴƅ§����³ʨƆʳƅŕž�ȈƆʺƅ§�ʠŸǼ�ʖƅŕʢƆƅÀŕƈ£��ʺؔƅ§ʰśʨʽʛ���ÁʨȞǽ�ʙƁ�ƌƆȄʨʡ�ª§ʛʱſƅ
�ŕƂƍʛƈ 

� �şƈŕƊʛʰƅ§�ʦॽʺʸś�Ɠž�ȈƆŦ� ʨ̄Šʨƅ�ʦƆŸʱʺƅ§�ʙʻŷ�ȘƆƂƅ§�ʖʰʶǽ 

� ��ȈƈŕŸƅ§�Á§ʙƂžƓƊŕʶƊƙ§��ॽƆʺŸƅ§�Ɠžř��ॽʺॽƆŸʱƅ§ř��ŕʺؗ�¿ŕŸſƅ§�´ŕƂʻƅ§Ã�±§ʨʴƅ§�¨ŕॽɼ���Á£����ʧƈ�ʙƔʙŸƅ§
ॼƆʢƅ§ř����ʧŷ�ʛʽʰŸʱƅ§�ʧŷ�ʧȄ±¯ŕƁ�ʛʽŻʦƍ±ŕؔž£����ŕʺŷ�ʛʽʰŸʱƆƅ�ʛŮŕॼʺƅ§�ȈŰ§ʨʱƅ§�Ɠƅ§�ÁʨŠŕʱʴȄÃ��ŕॽŗŕʱؗ

��ƌƊÃʙƂʱŸǽ 

� ��ʛȄʨʢśÃ �ʦȄʨƂʱƅ§ �řȃʨŸŰƋʛʽƔŕŸƈ����ȑʨʱʶƈ �ʠſʵǽ �ƌƊ§ �ŕʺؗ¹§ʙŗƗ§����Ɠž �±ŕؔʱŗƛ§Ã�ªŕǼŕŠƙ§����Ɠž
�ʖƅŕʢƅ§�ƓƆŷ�ÁʨȞǽ�ʘʽţ��ªŕƊŕʴʱƈƛ§Á£��ʖʽʳǽřǼŕŠŐǼ��ŕƎʶſƊ�şƈŕƊʛʰƅ§�� 

��

����ʤƄŶʯƃ¦Â�ʤॻƄŶʯƃ¦�ŗॻʱॻř¦ʙʯŪ¦��ŝƆʗʸƃ¦Learning Blended  

��ª§ʜʽʺƈ�¯ʙŸś�ʧƈ�ʦŻʛƅŕǼ�ªŕॽŗŕʳǽƙ§Ã��ʦƆŸʱƅ§Ã�ʦॽƆŸʱƅ§����ʦॽƆŸʱƅ§��ʙŸǼ�ʧŷƓƊÃʛʱؔƅƙ§���ƛ¥��Á£���ʠŸǼ�ʙŠʨƔ
�Ɠʱƅ§�±ʨʸƂƅ§�ʖƊ§ʨŠ�ª¯£��ȈŦʙƈ�Ɠƅ§�ƌŠʨʱƅ§�Ɠƅ§ʛŦ£��Ȉؗ�ª§ʜʽʺƈ�ʧƈ�Ȉؗ�ʧʽŗ�Ŷʺʳǽ�ʦॽƆŸʱƅ§�ȈŦ§ʙƈ�ʧƈ

ƅ§�ʦॽƆŸʱƅ§�ʨƍÃ�ʙŸǼ�ʧŷ�ʦॽƆŸʱƅ§Ã�ȑʙʽƆƂʱƅ§�Ɠſʸƅ§�ʦॽƆŸʱƅ§�ʧƈ�şƈʙʺ�

� �ŝƆʗʸƃ¦�ʤॻƄŶʯƃ¦�ʃȂʙŶř�

�ÀʨƎſƈ�ªŕſȄʛŸś�ʙŸʱśƆŸʱƅ§�ॽʦ����Ɠƅŕʱƅ§�ʧʽŗ�ŕƈ�

� �ʦƆŸʱƅ§�Á¥����ȑʚƅ§ʧʽŗ�¬ʜʺǽ����ʛʰŷ�ʦƆŸʱƅ§Ã�ȑʙʽƆƂʱƅ§�Ɠſʸƅ§�ʦॽƆŸʱƅ§�ʧƈ�Ȉؗ�ʟœŕʸŦ�ʗƊʛʱƊƙ§����Ɠž
�ʧƈ�ʙʽſʱʶǽ�Ȉƈŕؔʱƈ�¬°ʨʺƊƑʸƁ£��ªŕॽʻƂʱƅ§řţŕʱʺƅ§��ŕʺƎʻƈ�Ȉؔƅ 

� ��¼ʛŸȄÃŕʹǽ£����©±ŕʱʵƈ�ªŕȃ±ŕƂƈ�ƌƊŕǼřǽŕʻŸǼ����ʧʽŗ�ƓƆƈŕؔś�ȈȞʷȃÃŕƎŠÃ�ʦॽƆŸʱƅ§����¿ƜŦ�ʧƈÃ�ƌŠʨƅ
�ʗƊʛʱƊƙ§�ʦƆŸʱƅ§�©ʛʽśÃÃ�±ŕʶƈÃ�ÁŕȞʺƅ§Ã�ʗƁʨƅŕǼ�ʦȞʴʱƅ§�ʖƅŕʢƆƅ�Ţॽʱś�Ɠʱƅ§�ʛŰŕʻŸƅ§�ʠŸǼ�Ŷƈ���
� ʕſʦƃ¦�ʛʸʱƂǽ�ʦॽƆŸʱƅ§�ʙŸǽ�ʦƅ��ƑƆŷ���ƓŬ§±ʙƅ§�Àʨʽƅ§�
� ÀœȜʸƃ¦��ʛʸʱƂǽ�ʙŸǽ�ʦƅ���ƑƆŷ��¿ʨʸſƅ§�Ȍœ§ʨţřॽŬ§±ʙƅ§��Ã£�ʰƈ�ƓʻřʶŬʕʺƅ§��ॽʺॽƆŸʱƅ§ř���
� °œʴʸƃ¦��ʛʸʱƂǽ�ʦƆŸʱƅ§�ʙŸǽ�ʦƅ��řƂȄʛʢƅ§��ॽƆŷŕſʱƅ§�şƈ§ʛʰƅ§�ʛž§ʨʱƅ�ʦƆŸʺƅ§�ŕƎƈʙʵʱʶǽ�Ɠʱƅ§�ř�

ſƆʱʵʺƅ§��ř�
� ʙ̈ʻřʦƃ¦��ʛʸʱƂś�ʙŸś�ʦƅ��ƑƆŷ���̈ Ɯʢƅ§�ʧƈ�ʙƔʙŸƅ§�ƌॽɾ�Ȉʸž�Ɠž�©ʙţ§Ã�©ʛʽśÃ��
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� � ʦ̧ʹʯř�ŝƆʗʸƃ¦�ʤॻƄŶʯƃ¦�©œॻʸʴƆ�ƑƄƒ�œʸؕ�
� �şȄʜʺƅ§�ʦॽƆŸʱƅ§�Learning Blended�� 
� �ʦॽƆŸʱƅ§�ȌॽƆʵƅ§�Learning Mixed�� 
� �ʦॽƆŸʱƅ§�ʧʽʳƎƅ§��Learning Hybrid��

� �ŝƆʗʸƃ¦�ʤॻƄŶʯƃ¦�©œॻʱॻř¦ʙʯŪ¦  
ʳॽś§ʛʱŬƛ§�¯ʙŸʱś�ॽ�ſƆʱʵʺƅ§�ªŕř���ŕƎʻƈÃ�şƈʙʺƅ§�ʦॽƆŸʱƅ§�Ɠž�

� §Âœʹʯƃ¦�����ʦॽƆŸʱƅ§Ã�Ɠſʸƅ§�ʦॽƆŸʱƅ§�¾±ŕʷʱƔ�ʦƆŸʱƅ§�ʧƈ�¹ʨʻƅ§�§ʚƍ�ƓžƓƊÃʛʱؔƅƙ§����Ɠž�Ɠƅ¯ŕॼś�ȈȞʷǼ
�³±ʙƅ§�ʦॽʽƂśÃ£��©ʙţ§ʨƅ§�©¯ŕʺƅ§�

� ʚ ʙؕʸʯʸƃ¦ �§Âœʹʯƃ¦����ȘžÃ �©ʙţ§ʨƅ§ �©¯ŕʺƅ§Ã �ʙţ§ʨƅ§ �³±ʙƅ§ �ʧʺŲ�ʖƅŕʢƅ§ � Ã̈ŕʻś �¿ƜŦ�ʧƈ �ʦʱƔ
��¯ʙʴʺƅ§�¿Ãʙʳƅ§Ã£����ʦॽƆŸʱƅ§Ã�Ɠſʸƅ§�ʦॽƆŸʱƅ§�ʧʽŗ�ʦƆŸʺƅ§�ƌॽŠʨś�ƓƆŷ�¡ŕʻŗƓƊÃʛʱؔƅƙ§���©ʙţ§Ã�©ʛƈ

��ƓƆŷȈƁƗ§����Ɠƅ§�ÁŕȞƈ�ʧƈ�ʖƅŕʢƅ§�ʧƈ�ȈƂʻś�ÁÃ¯�ʙţ§ʨƅ§�Ȉʸſƅ§�Ɠž�ƌƆؗ�ʥƅ°�ʦʱȄÃʛŦ£����ʧƈ�ʚſʻȄÃ
��ŕƎʹŸǼ�ªŕŷʨʺʳƈ�Ɠƅ§�ʖƅŕʢƅ§�ʦॽʶƂś�¿ƜŦƑƂƆʱƔ����Ɠŷŕʺʳƅ§�ȈʺŸƅ§Ã�ʦƆŸʺƅ§�ªŕƎʽŠʨś�¿ƜŦ�ʧƈ

�ƌŷʨʺʳƈ�ƓƂƆʱś�ʧʽţ�Ɠž���ȑʛŦ£��ʛʰŷ�ŕƎʺॽƆŸś�ʗƊʛʱƊƙ§����ªŕŷʨʺʳʺƅ§� Ã̈ŕʻʱś�ʦŝ�ʧƈÃ��ŕƎʻʽŗ�ŕʺॽɾ�
� ƑƄʸŶʸƃ¦�§Âœʹʯƃ¦�����ʙţ§ʨƅ§�³±ʙƅ§�ʧʺŲ�ʖƅŕʢƅ§� Ã̈ŕʻś�¿ƜŦ�ʧƈ�ʦʱƔ��Ã£��ȘžÃ�©ʙţ§ʨƅ§�©¯ŕʺƅ§

��ʦॽƆŸʱƅ§Ã�Ɠſʸƅ§�ʦॽƆŸʱƅ§�ʧʽŗ�ʦƆŸʺƅ§�ƌॽŠʨś�ƓƆŷ�¡ŕʻŗ�Ã§�¯ʙʴʺƅ§�¿Ãʙʳƅ§�ƓƊÃʛʱؔƅƙ§����ʧƈ�ʧؔƅÃ
��ƓʺॽƆŸʱƅ§�Ɠʻʰʺƅ§�Ɠž�ȈƈŕŸʺƅ§�Ɠƅ§�Ȇʸƅ§�ʧƈ�ʖƅŕʢƅ§�ȈƂʻś�¿ƜŦ 

�

3� �ʤƄŶʯƃ¦Â�ʤॻƄŶʯƃ¦�©œॻʱॻř¦ʙʯŪ¦Â�©œŪœॻŪ�ʖƒʗʲřÂ�ŗŶŞ¦ʙƆ�ŗॻƃ¡ 
�¶ʛżƅ§�����ªŕŬŕॽŬ�ʘƔʙʴśÃ�řŸŠ§ʛƈ�řȄ±Ã �̄ÁŕʺŲ�¶ʛżǼ�© ʨ̄ʳƅ§�ÁŕʺŲ�©ʙţÃ�Ŷƈ�ÁÃŕŸʱƅŕǼ�řॽƅƕ§�Ƌʚƍ�ʗŸŲÃ

��řॽƈʨƂƅ§ �řʯʽƎƅ§ �ʛʽƔŕŸƈ�Ŷƈ�ƑŮŕʺʱȄÃ�řॽʺॽƆŸʱƅ§ �řॽƆʺŸƅ§ �© ʨ̄Š�ʧʺʹǽ�ŕʺǼ ��şƈŕƊʛʰƅŕǼ �řƂॼʢʺƅ§ �ʦƆŸʱƅ§Ã �ʦॽƆŸʱƅ§
�ʦॽƆŸʱƅ§�© ʨ̄Š�Áŕʺʹƅ�̄ŕʺʱŷƛ§Ã���

� ©¦ ¦ʙŞ¤�ʘʻŽʹʯƃ¦�
� ��ʛȄʨʢśÃ �řŸŠ§ʛƈ �řʻʳƅ �ʨŷʙś�řॽʺƆŸƅ§ �şƈ§ʛʰƅ§����ŶॽʺŠ¼§ʛʡƗ§���řŸŠ§ʛƈ �Ɠž �ř ±ؗŕʷʺƆƅ �řॽʻŸʺƅ§�

�±ʨž�ʦƆŸʱƅ§Ã�ʦॽƆŸʱƅ§�ªŕŬŕॽŬ�ʘƔʙʴśÃ�Æ§����ʙŸǼ�ʙƄōʱƅ§����ƑƆŷ�řॽɾŕؗ�©±ʨʸǼ�ªŕŬŕॽʶƅ§�Ƌʚƍ�ÁƜŷ¥�ʧƈ
��řſƆʱʵƈ�ȈœŕŬʨȃÃ�ʧʽʽʻŸʺƅ§ 
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� ��ŶȄ²ʨś�ʦʱƔ¡ŕʸƂʱŬ§����ȑ£±��ƓƆŷ¼§ʛʡƗ§���ƆŸʱƅ§Ã�ʦॽƆŸʱƅ§�ªŕŬŕॽŬ�ʧŷ�řॽʻŸʺƅ§�řƆʲʺƈ�řʻʽŷ�ƑƆŷ�ʦ
��ʦƎʽƊÃŕŸƈÃ�ʝȄ±ʙʱƅ§�řʯʽƍ�¡ŕʹŷ£��ƓƍÃ�řƆʸƅ§�ª§°�řॽʻŸʺƅ§�ªŕʯſƅ§�Ȉ �ؗʧƈô���ʧʽʳȄʛʵƅ§Ã�¨Ɯʢƅ§

ô����řॽɻʺʱʳʺƅ§�¼§ʛʡƗ§ 

� ��ȈʽƆʴś�ʦʱƔ�ª§¡ŕʸƂʱŬƛ§��� ±̄Ã�ŕƈ�ʧŷ�ʛȄʛƂś�¯§ʙŷȂÃ�řƂॼʢʺƅ§�¬°ŕʺʻƅŕǼ�© ±̄§ʨƅ§�ªŕƂॽƆŸʱƅ§�ʙŰ±Ã
�Ƒƅ¥�şœŕʱƊ�ʧƈƅ§�ʝƆʳʺƓʺǽ¯ŕƄƗ§��ʙƎŸʺƆƅ��řʻʳƆƅ§�ªŕॽŰʨʱŗ�ʦŷʙƈ 

� ��řॽŠ±ŕʵƅ§�řŸŠ§ʛʺƅ§�ʛȄ±ŕƂʱƅ�ŕƂžÃ�ʦƆŸʱƅ§Ã�ʦॽƆŸʱƅ§�ªŕŬŕॽŬ�ʧƈ�¿ʙŸś�Ã£�ʅॽʹś�Á£�řʻʳƆƅ�ʧȞʺǽ�Ã£��
�şƈŕƊʛʰƆƅ�Ɠś§ʚƅ§�ʦȄʨƂʱƅ§�řŬ§±¯ 

� ��±§ʙŰƙ§�¶ʛŷ�ʦʱƔ��ȈʰƁ�© ʨ̄ʳƅ§�©ʙţÃ�ʛƔʙƈ�ƑƆŷ�ʦƆŸʱƅ§Ã�ʦॽƆŸʱƅ§�ªŕŬŕॽŬ�ʧƈ�ʙƔʙʳƅ§�Ƌ¯ŕʺʱŷ§�
�ʧƈƅ§�ʝƆʳʺƓʺǽ¯ŕƄƗ§��ƑƆŷ�řƂž§ʨʺƅ§�ÁōʷǼ�ʙƎŸʺƅ§�ʙʽʺŷ�řॼʡŕʵƈÃ�̄ŕʺʱŷ§��ªŕŬŕॽʶƅ§�Ƌʚƍ�

� ʘʻŽʹʯƃ¦�ʕʻſʦř���ʦʱƔ��Ƒż�Â¢�ƑŶƆœŞ�¿œŵ�Ȇؕ�ŗǻ¦ʗŕ�Ƒż�ŗॻƃƓ¦�ƉʘƋ�ʘʻŽʹřŗॻƃœʯƃ¦�©ƙœʲƃ¦�ʗš¢�
� �ʛʽƔŕŸʺƅ§�ȈƔʙŸśřॽʺǽ¯ŕƄƗ§���řॽʺƆŸƅ§�şƈ§ʛʰƆƅ 

� �řॽŬ§±ʙƅ§�řʴœƜƅ§�ȈƔʙŸś�ʙƎŸʺƆƅ�ʛʰƅ§Ã§şƈ���řॽʺƆŸƅ§ 

� �ʙƎŸʺƆƅ�řॽʳॽś§ʛʱŬƙ§�řʢʵƅ§�ȈƔʙŸś�� 
� �© ʨ̄ʳƅ§�ʛʽƔŕŸƈ�ȈƔʙŸś�̄ŕʺʱŷƛ§Ã��ʦॽƆŸʱƅ§�© ʨ̄Š�Áŕʺʹƅ�řॽƈʨƂƅ§�řʯʽƎƅŕǼ�ŕƎŗ�¿ʨʺŸʺƅ§�̄ŕʺʱŷƛ§Ã� 
� �¶ŕſʵƊ§��¼§ʛʡƘƅ�ŕŲʛƅ§�ʖʶƊřॽɻʺʱʳʺƅ§���ʧŷ�¨Ɯʢƅ§Ã�ʧƈ�ȑ£ʰƅ§�ʛşƈ§�řॽʺƆŸƅ§���ʧŷ������

� ŗॻƃÂʓʴʸƃ¦�����ʛȄ±ŕƂʱƅ§�ŶžʛśÃ��řȄ±Ã¯�řſʸǼ�řॽƅƕ§�Ƌʚƍ�Șʽʰʢś�şƈŕƊʛʰƅ§�ʛȄʨʢśÃ�řŸŠ§ʛƈ�řʻʳƅ�Ƒƅʨʱś
��řȃʨƆʢʺƅ§�ªƜƔʙŸʱƅ§�±§ʛƁ¥�şƈŕƊʛʰƅ§�©±§¯¥�ʝƆʳƈ�Ƒƅ¥�ȘʽʰʢʱƅŕǼ�řŰŕʵƅ§�
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